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Evaluation Board and Programming Kit

1 HEDS-9920EVB Evaluation Board

1.1 Top and Bottom Views

Figure 1: Bottom Side of the PCB HEDS-9920EVB 225 LPI

Mounting slot

Mounting hole

Figure 2: Top Side of the PCB HEDS-9920EVB 225 LPI

NOTE: Remove the protective kapton tape covering the encoder ASIC before use.

Code wheel OD
alignment guide
lines
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The silkscreen-printed guideline on the PCB provides visual alignment of the codewheel edge (outer diameter) for each of
the different Rop (CPR) tracks. A sample diagram showing the position when encoder is aligned to 625 CPR track is shown
in Figure 3.

Figure 3: Top of PCB with CW OD Visual Guidelines for Different CPR Values

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

2.1 Selection Table

Table 1: Selection Table for AEDR-9920 225 LPI

Interpolation Max. Output CPR at CPR at
SEL 1 SEL 2 IND SEL Factor Index Frequency ROP 4.6 mm | ROP 11.23 mm
Open Open Low 1X Gated 90 edeg 0.1 MHz 256 625
High Gated 180 edeg
Open Ungated raw
Open Low Low 2X Gated 90 edeg 0.2 MHz 512 1250
High Gated 180 edeg
Open Gated 360 edeg
High High Low 4X Gated 90 edeg 0.5 MHz 1024 2500
High Gated 180 edeg
Open Gated 360 edeg
Low Low Low 8X Gated 90 edeg 1.0 MHz 2048 5000
High Gated 180 edeg
Open Gated 360 deg
High Low Low 16X Gated 90 edeg 2.0 MHz 4096 10000
High Gated 180 edeg
Open Gated 360 edeg
Open High Low 32X Gated 90 edeg 2.0 MHz 8192 20000
High Gated 180 edeg
Open Gated 360 edeg
Low High Low 64X Gated 90 edeg 2.0 MHz 16384 40000
High Gated 180 edeg
Open Gated 360 edeg
High Open Low 128X Gated 90 edeg 2.0 MHz 32768 80000
High Gated 180 edeg
Open Gated 360 edeg
Low Open High 256X or Gated 90 edeg or 2.0 MHz 65536 160000
SPIMode output | SPI Mode output
Low SPI Mode SPI Mode: Enable N/A N/A N/A
Program Selection

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

Vcc

4.7kQ

4.7kQ

SEL

Recommended to use 2 x 4.7kQ) resistors (Vcc-GND)

Broadcom
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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 21t x ROP (inch) or CPR = LP mm x 2z x ROP (mm)

NOTE: LPmm (lines per mm) = LPI/254.

2.2 Programmable Select Options

SPI is programmable with an interpolator factor from 1x to 512x.

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.

3 Board Schematic and Pin Assignment

Figure 5: HEDS-9920EVB Evaluation Board Schematic
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3.1 Connector Assignment

Table 2: Connector 1 Pin Assignment

Connector 1 (Top Side) Label
1 NC
2 NC
3 NC
4 INDEX_SEL
5 SELA1
6 SEL2
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_I/1+(SPI1_DOUT)
16 CH_l/I-
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 1 (Top Side) Label State
1 SELA1 VCC
2 AGND
3 OPEN
4 SEL2 VCC
5 AGND
6 OPEN
7 INDEX_SEL VCC
8 AGND
9 OPEN
10 NC

NOTE: See Table 1 for the various selection options available by changing the respective jumper position.

Broadcom
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4 Codewheel Drawing
For the AEDR-9920 evaluation board sample, the matching codewheel sample drawing is as shown in Figure 6.

Figure 6: 225 LPI 4-Track (CPR) Codewheel Drawing

©®28.40

. @5 +g.012

@ Toble 1: Data Track/wWindow

CRFTS | Track| window width CPR lorm

INC | 1 180°/256 256 |4.5995
INC_ |2 180°/360 360 |6.4681
INC |3 180°/450 450 |8.0851
NG |4 180°/625 625 | 112293

————{MPRINT

For the detailed drawing of the sample codewheel, ask your regional Sales/FAE.

5 HEDS-9920PRGEVB Programming USB-SPI Kit

To program interpolation value other than the ones offered in Table 1 using the SEL1 and SEL2 option pins, you may connect
to the AEDS-9920 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.

Broadcom HEDS-9920PRGEVB-UG102
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Figure 7: HEDS-9920PRGEVB USB to SPI Programmer Kit

PARANERRLG

Figure 8: HEDS-9920PRGEVB USB to SPI Programmer Kit Schematic
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Figure 9: USB SPI Cal Kit 10-Pin IDC Pin Assignment or Connection
10 pin IDC connector

MISO/SPI
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I |
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6 AEDR-9920 Gateway Programming GUI

Use the HEDS-9920PRGEVB kit together with the AEDR-9920 Gateway.exe to program the desired interpolation factor into

the encoder ASIC.

1. Download the zip file from:

https://broadcom.box.com/v/AEDR-9920-Programming-Software

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

© Broadcom Inc. - My Applications X | M Inl

(378) - chiang-heeim@b: x | [i] Broadcom Inc.- Calendar- Wee: x (@ HEDS-0020 Programming Softw: X

> C & broadcomentboxcom/

rogramming-Software

£ BROADCOM'

HEDS-9920 Programming Software

app.publish
mep2210_dil_m_dotnetvd_x86.dI May 7, 2021 by Kah Hock G 825 KB
AEDR_9920_Gateway.pdb May 7, 2021 by Kah Hock Goh 51.5KB

AEDR_9920_Gateway.exe config
AEDR_9920_Gateway.exe.manifest

a Log.txt May 7, 2021 by Kah Hock G
AEDR_9920_Gateway.exe May 7, 2021 by Kah H

AEDR_9920_Gateway.application M 2021 by Hock G

Details

This shared link will be disabled
on Aug 5, 2021

Folder Properties

Hock Aun Tan

Broadcom Inc.

May 7, 2021, 1:34 PM
May 7, 2021, 1:35 PM

327.7KB

Broadcom
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3. Unzip the HEDS-9920 Programming Software.zip to alocal folder of choice.

Open File - Security Waming

Do you want to open this file?

Always ask before opening this file

= Mame: ..517\Downloads\HEDS-9920 Programming Software.zip
k. Publisher: Unknown Publisher
Type: WinZip File
From: C\Users\cl805517\Downloads\HEDS-9920 Programmin...

. While files from the Internet can be useful, this file type can potentially
‘_\O] harm your computer. If you do not trust the source, de not open this
software, What's the risk?

4. Select and double-click AEDR-9920 Gateway.exe file to run.

¥ -

bome | Share  view

& Cut

Manage HEDS-9920 Programming Software

Application Teals

g O . e @ X =f

Pinto Quick Copy Paste

Mave Copy Delete Rename

access [£] Paste shortcut tor to- -
Clipboard Organize
T » HEDS-9320 Programming Software v O
A O Name

# Quick access
I Desktop

4 Downleads
= Documents

Pictures

L]

Absolute

AN

Datasheet

Pacific Adhesives

5P| Pragrammer

® Box
2017_1_low_yield_crisis

Archived (PLM)
o

giterns  1item selected 92.0KB

app.publish
F AEDR_9920_Gateway
4 AEDR_9920_Gateway
| AEDR_9920_Gateway.exe.config
" AEDR_9920_Gateway.exe.manifest
| AEDR_9920_Gateway.pdb
1 Log
" mcp2210_dil_m_dotnetvd x86.dll

MNew
folder

I Mew item ~ % [ open~
T | Easy access = J Edit
Properties
- @ History
New Open

Search HEDS-3920 Programming Software

Date modified

172021 10:02 AM

2110:16 PM

2021 10:16 PM

021 10:33 PM

H select anl
Select none
A Invert selection
Select

Type Size
File folder

Application Manifest
Application

CONFIG File

MANIFEST File

PDE File

Text Document

Application extension

2KB
92 KB
2KB
5KB
52 KB
1KB
83 KB
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When the AEDR-9930 Gateway.exe program is running, the board should be detected.

Figure 10: User Interface of the AEDR-9920 Programmer Program

AEDR_9920 Programmer ... — O X
User
Interpolation Factor (1..512)  Index Width
1 o= O 50
Read O 180
O 360

Program

£ BROADCOM

Enter interpolation factor, index width and press "Program”

1 MCP2210 found.

Both amber and green LEDs turn on when plugged into the USB port and the HEDS-9920PGREVB program is running.

Figure 11: LEDS Indicating Program Is Running

anmnm

i
f
|
|

X, . USB-SPI

wim

5. If the following message appears, check the board connections and try again.
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USB-5PI Programmer Not'Detected

OK

6. Click Read to read back the saved settings from AEDR-9920 encoder ASIC,

— 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.

— Ifthe AEDR-9920 is not connected or detected, the program terminates. Refer to the 1og. txt file in the same folder
to check the failure status; see the picture on the right.

— If a communication failure with AEDR-9920 exists, the program exits. Refer to the 10g. txt file in the same folder to
check on the error message; see the picture on the right.

AEDR_9920 Programmer ...

£ BROADCOM

Enter interpolation factor, index width and press “Program”

1 MCP2210 found.

4 Downleads

B Music

& Pictures

B videos

& Windows (C)
- package_dev (\ieifs.prgina
& Network

litems 1 item s

selected 243 bytes

== m| x Il v s e
= = New em = Open = | B selectan
b . BB =0 B R M
User I conr More Copy | Delete Rename  Mew Propertes
horat  tov  tew - tolder - Z
i St Hew Open
Interpolation Factor ( 1.512)  Index Width le [ 700 > it + AN o, LBy s D
VWC Raw Bl ] Name s
] = D PG Raw FC 2
H O
Wiegand Wire ndex Tester Sk
Wiser PLM
Read O 180 Weodpecka
Woodpecke:
) 360 Wecvewinied AEDR 9920 Gateway.pdb B
ng-am s & OneDrive 2l Log i
= This PC mep2210_dil_m_dotretvd_x 36,11
msvep120a
B 30 Objects mever 20
W Deskdop
Documents Lo Mot

Fle Edt Format View Help

b/7/2021 4:38:45 PM: Progran Started..

S/7/2821 4:38:46 PM: 1 MCP2218 found. .

5/7/2821 4:30:56 PM: Read from AEDR_9920....

5/7/2021 4:30:57 PM; AEDR_9920 Interpolation = 105, Index Width =
5/7/2021 4:31:19 PM: Read from AEDR_9920....

5/7/2021 4:31:20 PM: SPI Communication Error.

5/7/20821 4:31:28 PM: Failed to Read.

1. Coll 100%  Windows (CRLF)

UTF-8
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7. Enter the interpolation factor required (1 to 512) and index width setting, and click Program to save the settings into
AEDR-9920.

AEDR_9920 Programmer ... = [u] hd

User

Interpolation Factor ( 1.512) = Index Width

1 & O 30
Read O 180
Program O 360

£ 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-9920.

AEDR_9920 Programmer ..  — [ii] X

User
Interpolation Factor ( 1..512) ~ Index Width

1 = O 50
Read

Prograr
Program DUT OkK!

S BR

— rogram”

Enter interpolation f

1 MCP2210 found.
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Revision History

Version 1.2, December 16, 2021

Initial document release.
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