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Abstract
The MAXREFDES46# 4-Channel Analog Input Output Quick Start Guide describes the steps required
to quickly get the MAXREFDES46# reference design up and running.
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Required Equipment

PC with Windows® OS with two USB ports
MPLAB X IDE 2.35

MAXREFDES464# board

24V power adapter

Tera term serial terminal utility

USB type B cable

Industrial sensor or signal source

8.5 digits multimeter

2. Overview

Below is a high-level overview of the steps required to quickly get the MAXREFDES46# design
running by downloading and running the firmware. Detailed instructions for each step are provided
in the following pages.

1) Connect the MAXREFDES46# board to the PC by using USB type B cable as shown in Figure 1.
2) Download the latest RD46V01_00.ZIP file located at the MAXREFDES46# page.

3) Extract the RD46VO1_00.ZIP file to a directory on your PC.

4) Open aterminal program to communicate with MAXREFDES46# board.

Figure 1. MAXREFDES46%# board.
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3. Procedure
1) Connect a 24V adapter to the J4 port to power up the MAXREFDES46# board.

2) Connect the USB type B cable to your PC and to the J6 port of MAXREFDES46# board as
shown in Figure 1.

3) Download the latest RD46V01_00.ZIP file at
http://www.maximintegrated.com/en/design/reference-design-center/system-
board/6160.html/tb_tab2. All files available for download are available at the bottom of the

page.

4) Extract the RD46VO1_00.ZIP file to a directory on your PC. The location is arbitrary but the
path prior to where you extract the .ZIP file must not exceed 82 characters due to the
Windows 250-character total path limitation. For example, this 90-character preceding path
would be an example of a path that would be too long:

C:\0123456789\0123456789\0123456789\0123456789\0123456789\0123456789\
0123456789\0123456789\0123456789\RD46V01_00.ZIP
(This path is too long.)

For the purposes of this document, it will be C:\designs\maxim\RD46VO01_00\.
See Appendix A: Project Structure and Key Filenames in this document for the project
structure and key filenames.
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1.

Set up the terminal program to run on the PC using the following steps. To establish this
communication link, the PC must be configured with the appropriate Windows drivers. A
suitable terminal program such as Tera Term or HyperTerminal should be used.

=x Device Manager

File

Action View Help

| HE &

a g PC
& Computer
Ca Disk drmves
B Display adapters
iFFj Human Interface Devices
Cg IDE ATA/ATAPI controllers
¥ Junge
& Keyboards
ﬂ hWice and other pointing devices
I Monitors
¥ Metwork adapters
T Ports (COM & LPT)

= -

¢ Communications Port (COMZ)
"3 ECP Printes Port (LPTL)

¥ USE Cemmunications Port -.CCr-llli_nl

Processors

% Sound, video and game contrellers
M Systern devices
@ Universal Serial Bus contrellers

Figure 2. COM for for USB communication to the MAXREFDES46# board thru the USB type B connector at

Jé.

The MAXREFDES46# utilizes the PIC32 MCU with standard CDC class, so you need to install
USB device driver that virtual Com Port, also known as VCP from
C:\designs\maxim\RD46V01_00\Device driver.

Once installed, Windows assigns a previously unused COM port. Use the Windows Control
Panel | System | Device Manager to determine the COM port number. (It will be named USB
Serial Port) as shown in Figure 2. Make a note of which COM port this is since that
information is needed in the next step.

Next, a terminal emulation program needs to be installed and launched. For Windows XP® and
earlier systems, the HyperTerminal program is the usual choice. However, since
HyperTerminal was eliminated from Windows 7, it may be necessary to locate an alternative.
Several are available; one good choice is called Tera Term (http://ttssh2.sourceforge.jp/).
Whatever terminal program you choose, the communication should be set up by opening the
COM port number previously described above and the port configured as:

bits per second: 115200

data bits: 8;
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parity: none;
stop bits: 1;

flow control: none.

-

| &L Tera Term - [disconnected] VT [= = | == |
File Edit Setup Control Window Help
Tera Term: Serial port setup @

Port: COM111 -

Baud rate: 115200 -

Data: 8 bit - Cancel

Flow control:

Transmit delay
0 msecichar 0 mseclline

Figure 3. Parameters for the serial port communication.

At this point, the application is running on the MAXREFDES46# and the terminal program is
running on your PC. Press “Enter” to get the Maxim console and then enter the ‘help’ command
to get the following window. Make the desired selections by pressing the appropriate keys on
the keyboard.
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Rl COMB:115200b3ud - Tera Term v I - Q S=Sel X

File Edit 5Setup Control Window Help
MARIM-—>
MARIH—>he1p
he 1p — Displays list of supported commands

info — Shows device info
rehoot — Reboot zustem
getall - Get analog values for all AI & AOQ channels
getai — Get specific channel Al value
getao — Get specific channel AQ value

etao — 8%et specific channel AQ value

alibai — Set calibration for Al channel

alibao — Set calibration for AOQ channel

etdefault — Set default configuration |
raseai — Erasze specific Al channel calibration

FASEan — Erasze specific AOQ channel calibration i
ethaudrate — Set HRE5485% baudrate |
etdevid — Set RE5485 =zlave id

etdevname — %et device name

eztrz485 — Start test RE485

tartctrlloop — Start control loop

topctrlloop — Stop control loop

loophack — Test loopback I
ettlingtime — Test settling time

prodtest — Production test

Enter the command to get more help related to that command

MARIM-—>

(3
S B . & - I SESaa T e e

Figure 4. The ‘Help” menu in the MAXREFDES46%# terminal program.
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2. DC histogram test

The MAXDESREF46# board is tested for the DC histogram to calculate variation of ADC
readings.

ADC sampling is very critical and a small mismatch would result in failure of the test.
Therefore, a special code is programmed for the histogram with all debug prints and
conversions disabled. Raw ADC values in hexadecimal digits for 64K readings are out on
debug port console.

Steps to capture DC histogram data:

1. Connect MAXREFDES46# board to PC.

2. Program the board with special firmware “MAXREFDES46_Histogram_FFT_test.hex” for
histogram and FFT test from.”
\MAXREFDES46#\Release\RD46V01_00\RD46_PIC32_VO1_OO\RELEASE_21082014
\Performance test software\Hex files\Histogram_FFT_test". Use the appropriate .hex
file based on the sample rate you which to use, 5ksps or 20ksps.

3. Connect analog input O to ground.
4. Connect Mini USB cable to J3 connector and open tera term utility.
5. Select COM port and set below configuration for serial port.
Baud rate: 460800
Parity: None
Data bits: 8
Stop bits: 1
[ Tera Term: Senal port setup - @ |
Port:
Baud rate: 460800 -
Data: ‘B hit v| ‘ Cancel |

Parity: none -
Stop: 1 bit - Help
Elow control: none -

Transmit delay

0 msec/char 0 msecfline
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6. Create log file for collecting 64K samples required histogram computation. Store log file

7

at

C:\designs\maxim\RD46V01_00\rd46_pic32_v01_00\release_21082014\Performanc

e test software\Histogram_FFT_test_utility” location.

M COM13:460800baud - Tera Term VT
File | Edit Setup Control Window Help

Mew connection... Alt+MN
Duplicate session Alt+D

Cygwin connection Alt+G

Leg...

Comment to Log...

View Log

Show Log dialog...

Send file...

Transfer r
S5H SCP...

Change directory...

Replay Log...

Y Record

[ | TTY Replay

Print... Alt+P

~

Configure the following window as shown and press Save to start logging.

8. Press the SW1 button on the board to start the FFT/Histogram test. LED D8 will light

during sample collection and LED D8 will switch OFF when it completes.
9. Hex dump will be seen on the tera term window as follows.

i F9DECCIFL 2AF 3P EVS ED2FFB66A92AB6ERS4DCEZCDAL 103 A5 EIRAIFALD71582

¥ COM13:460800baud - Tera Term VT = | )

File Edit Setup Control Window Help

9F43BCF4D?BCEDL ?FS 75 FIFRE?23D1 3FB66A?2666D244D1 22CBB137CASHY A3 DASEF16722C954D92 .

724883 DA4AFSBCEE?ES YEF2 38 Fo DFEEAFDE25CI8AA1 CD?F165C8639 741 DAERBECA1 AGA2ZA3ADA1 2147
BF5661497BAFABD2C22EDAPCEDGBFSCDFI23EREACF?ARL 3622286 BDE4V7E2ZACE1338840ARA3AB6AS
175B31974ESC?32C2164B2F8CF3AEGB3F3YAFSDBEDSBDAS3C18 A1 ZEVBYFS7BA32291 072093 YAAF6
B22BAEE?244123FB4637B88D2A1ABC334DEA3ZEE64FSD?F25DE46ACFS2AFB2BBFBOAFE46CA27631135
M3ESAAIAREAS 17703291548 /5 EE22A2B5DADZDEE6G D2 F3DEFS4EED2 DY FSBDAS 2DBA7EB2355683477
1 C4588 BEAASRA2C6AF2D2675444A63F1827FA718C41 BDES3EFD8F614F240E328CEAZAF/ABAAFG5HA
445726 E6AFE2A2DDAAICASRE1 B6A337B54E27A549621 B643D47BE?8DFIEYFS27EADI D6 7ED147A34
"62C551432FA1860887DAA61H3B8112D26C5465062B382BDPAS2DCEBEENASFAA?FA 18 FADYEZF7C?BS
A?AS87EAL4244A06A24AEAF43024CAA52A8A41 C1F384D57767AF492 28 BAB4D4B6 EA44F4F2FSBEER72
D546B2A627BB7?3BA4FBA32C2172EAGGEAAS4AI DB 2EA2A72469B6BSABT1AAT48C262E288F16AF617
FA2ZFDFC3C?87A8B 283 DB61CBIFDC21 BEADARAZ34AACEAB311 CCAZBFESBBEYB1C9227EBCAADE?CEAGA
FS1AF41AE?57D4D5B6CD?4E173624EA62DDA173606150046A50A1 31 E2C554BFB6E? 78A48AERFCEBY 6
[E2E2F21CF6A4FA1 ?DECIC422APC282EESD363C642168ABEAALSDEAFIABA41ZAE1 3885059 VBAFYEY 1L

BCF1DIAFECF3FS39F3F2E/3CDIFFBo6622816DBT4DCA2CC?13CEAS72ARIDASE416122C924D8171E4
B41AFS2CEC2ES22F236F5E2EE48DE?EC38BA2158A225C8E32941 E3BABBEA1 ABA1 FRAC2F21413F2B
841 7BEADABBEC1BED?D7?EDG2F5CBF372EGECCFAAB1IE3?22B6 BED47?FB2CAF1 33FA41 CAAIAAG6A2174C
12A4DB6731F?11 EB1ACCF3ISEGALF36EFSDCED?3DACAC2ZERAL 39 7BD7S8C232E1CR A9 72A0FDR2 2A
ECB23533FAE6I?58813A183CI26 DDCBEDC2ZFSD?F262E4F2CFSSAFCASBCEFOBAC46D627?A11F1A3E?
A3AAPCAL?72327F52AB742791 F?BOACD21 DEGD6F3DAFS61 ED72 DY FDBDE4? EER7B2AS558E35221C49
BC3IAAT5A25ERF222653435263EA8265A6YECIS?DE?CEFCAFGASF24AE33BCB2 7AF7ERBACS657145DC
GEEAF?CA31CAAZCARE 61 BAD32BAS4D6 7AAE?4C4B63CD461 E?392FIEYFL 28 EAFCD? 7CED1 FPA627743
519331118B5A8N?AA63A3A?106C26BE462F68F882B8A81 DC6 DDEFDFAA?F618F124E2FCCICBAR2Z3
A85643249nB2511AF4782541004708011C143 ?FESLC2PAE?28F7B?D6D1B3EA3BF4E2FS 21 EA?YDS7A
ADFI2C473E25A6F32C517ACA6G8EAAS6A3D712C629D446 786 B4A8E24A854C Y5 7E26AF1AFF619FA3Y?
A33C987AB7BR443636%3FES21E1AD38A236AAB6MAFELC3838F458727B1 D228 EBCSBD321 EASCFS1B
42EEA1AD4DABGFB?S5F173674E212E421 786861 A0B4178406131A2C384B4F6B948A34AE3ACAICEZDD
211F612FA18DED4CSA6AB6482FD5D8A3D?D216DAEF?A181A0F2AR?D2AVA3AB15C5A7EL19DYCBCEE

-
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10. Go to logging window and press close to stop logging.

Filename: estdata hex.txt

Fullpath: CAUsers\shriharsh.datar\Deskto

Bytes transfered: 262144

Pause | | Help

1. Run “Hex2Dec.exe"” to generate the .csv file.
BEE—
* Jl A | v Histogram_FFT test_utility + [ ¢ || Search Histogram_FF. test_utilty 0

Organize * Open Share with + Burn MNew folder = » [ 9

ra

MName Date modified Type Size

s

1';’ Favorites

B Desktop [0 Hex2Dec.exe 6/29/2014 613 PM  Application 8 KB|
& Downloads u testdata_hex.bd 8/12/2014 3:33 PM  Text Document 256 KB

%2 Dropbox
%T'; Recent Places
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8 ' ChUsers\shriharsh.datar\Desktop\Histogram_FFT_test_ufility\Hex2Dec.exe SNICHL X

- - N

12. “tesdata.csv” will be generated to the same path.

The ADC sample data is now available in CSV format for further calculation and verification.
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3. FFT test

The MAXREFDES46# board is tested for different system performance parameters like SNR,
SINAD, SFDR, and THD. The above mentioned parameters are calculated using FFT analysis of
ADC samples collected for analog input.

ADC sampling is very critical and a small mismatch would result in failure of the test.
Therefore, a special code is programmed for FFT with all debug prints and conversions
disabled. Raw ADC values in hexadecimal digits for 64K readings are out on debug port
console.

Steps to capture FFT data:
All above steps mentioned in the DC Histogram test remains the same, except for step 3. In
this test, please connect a £10V, 250Hz sine wave input to J8 from the SYS2722 source. All

other steps remain the same.

The ADC sample data is now available in the CSV format for further SNR, SFDR, SINAD and
THD verification.
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4. Trademarks

Windows is a registered trademark and a registered service mark and Windows XP is a registered
trademark of Microsoft Corporation.

Maxim Integrated cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim Integrated product. No circuit
patent licenses are implied. Maxim Integrated reserves the right to change the circuitry and specifications without notice at any time.

Maxim Integrated 160 Rio Robles, San Jose, CA 95134 USA 1-408-601-1000

©2015 by Maxim Integrated Products, Inc. All rights reserved. Information in this publication concerning the devices,
applications, or technology described is intended to suggest possible uses and may be superseded. MAXIM
INTEGRATED PRODUCTS, INC. DOES NOT ASSUME LIABILITY FOR OR PROVIDE A REPRESENTATION OF
ACCURACY OF THE INFORMATION, DEVICES, OR TECHNOLOGY DESCRIBED IN THIS DOCUMENT. MAXIM
ALSO DOES NOT ASSUME LIABILITY FOR INTELLECTUAL PROPERTY INFRINGEMENT RELATED IN ANY
MANNER TO USE OF INFORMATION, DEVICES, OR TECHNOLOGY DESCRIBED HEREIN OR OTHERWISE.
The information contained within this document has been verified according to the general principles of electrical and
mechanical engineering or registered trademarks of Maxim Integrated Products, Inc. All other product or service
names are the property of their respective owners.
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