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ADuCM410 Development System: Getting Started Tutorial

FEATURES

Interface through mIDAS-Link emulator

Power supply options: 9 V wall wart adapter, 5 V external
supply terminal block, or USB supply

ADuCM410 development system facilitates performance
evaluation of the ADuCM410 with a minimum of external
components

DEVELOPMENT SYSTEM KIT CONTENTS

EVAL-ADUCM410QSPZ or EVAL-ADUCMA410QSP1Z evaluation
board

An Analog Devices, Inc., J-Link OB emulator (USB-SWD/
UART-EMUZ)

mIDAS-Link emulator

1 USB cable

DOCUMENTS NEEDED

ADuCM410 data sheet
ADuCM410 hardware reference manual

SOFTWARE NEEDED

ADuCM410 installer
MDIOWSD
Keil pVision5

IAR installer
IAR IDE software

GENERAL DESCRIPTION

The ADuCM410 is a fully integrated, single package device that
incorporates high performance analog peripherals together with
digital peripherals. The ADuCM410 features 16-bit, 2 MSPS data
acquisition on up to 16 input pins, an Arm® Cortex*-M33
processor, 12 voltage digital-to-analog converters (DACs), and
2 x 512 kB Flash/EE memory, packaged in a 5 mm x 5 mm, 81-ball
chip scale package ball grid array (CSP_BGA) and a 64-ball
wafer level chip scale package (WLCSP).

The ADuCM410 development system (EVAL-ADUCM410QSPZ
or EVAL-ADUCM410QSP1Z) is fully packaged to evaluate all
features of the ADuCM410, a high precision analog
microcontroller. The ADuCM410 includes 16 external AINx
channels, voltage output DACs (VDAC:s), four programmable
gain amplifiers (PGAs), measurement of the PGA current
channels, and various shared functions with the general-purpose
input/outputs (GPIOs) that are configurable through registers.
The VDAC channels generate an output range up to 2.5 V or
3.3V full scale.

The EVAL-ADUCM410QSPZ and EVAL-ADUCM410QSP1Z
board uses a low noise, low dropout (LDO) linear regulator to
power up the device. The ADuCM410 is powered up using the
following three options: a 9 V wall wart adapter, a 5 V external
supply terminal block, and a USB supply.

This user guide describes how to configure the CSP_BGA
version (EVAL-ADUCM410QSPZ) and WLCSP version
(EVAL-ADUCM410QSP1Z) evaluation boards by providing
step by step procedures about the connections on the evaluation
boards. This user guide also contains information regarding
which evaluation versions of the third-party software tools to
download. Additionally, this user guide provides instructions on
how to load the supplied code examples. See Figure 1 for a
photograph of the EVAL-ADUCM410QSPZ board.

Following this guide allows users to generate and download
their own user code to use in their own unique end system
requirements.

Complete specifications for the ADucM410 are available in the
ADuCM410 data sheet, which must be consulted in conjunction
with this user guide when using the EVAL-ADUCM410QSPZ or
EVAL-ADUCM410QSP1Z board.
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EVALUATION BOARD HARDWARE

POWER SUPPLIES AND DEFAULT LINK OPTIONS

The EVAL-ADUCM410QSPZ or EVAL-ADUCM410QSP1Z
development system can be powered with the following options:
a5V terminal block from bench supplies, a 9 V wall mounted
adapter, or a USB supply. See Table 1 for the on-board jumper
configurations for each power supply option and other optional
connectors. Locate Pin 1 for each header pin for the supply.

For any of the power supply options, place the jumpers shown
in Table 1 in the required operating setup before supplying
power to the EVAL-ADUCM410QSPZ or EVAL-
ADUCM410QSP1Z (see Figure 2).

Each power supply is decoupled to the relevant ground plane
with 10 uF and 0.1 pF capacitors. Each device supply pin is also
decoupled with a 10 uF and 0.1 pF capacitor pair to the relevant
ground plane.

EVAL-ADUCM410QSPZ/EVAL-ADUCM410QSP1Z Board
Interface

The ADuCM410 has on-chip digital peripheral interfaces, such
as a universal asynchronic receiver/transmitter (UART), serial
peripheral interface (SPI), management data input/output
(MDIO), and I*C. See Figure 1 for the on-board component
locations.

Bench Power Supply Option

The ADuCM410 requires 5 V for normal operation. Replicating
the jumper configuration in Table 1, the 5 V terminal block
supply passes through LDO regulators to regulate the power
supply. The ADuCM410 can also configure the IOVDD1 and
DVDD power supplies tobe 1.2 Vor 1.8 V,and 1.8 Vor 3.3V,
respectively. To configure these supply options, select the
required position on Jumper P11 for IOVDDI1 and Jumper P15
for DVDD. P11 and P15 are on the solder side (bottom side of
the evaluation board.)

Table 1. Jumper Configurations for the EVAL-ADUCM410QSPZ and EVAL-ADUCM410QSP1Z

Jumper No. Optional | Jumper Configuration Bench Supply or 9 V Wall Wart
JP6—Future Technology Devices | No Short. Yes
International (FTDI) Supply
JP7—USB Yes Short. Yes
P11—IOVDD1 No Pin1andPin2=1.8V,Pin2and Pin3=1.2V. Yes
P15—DVDD No Pin1andPin2=33V,Pin2andPin3=1.8V. Yes
P7—SIN1 Level Shifter Yes Pin 1 and Pin 2 =10VDDO, Pin 2 and Pin 3 =10VDD1. Yes
P12—SOUT1 Level Shifter Yes Pin 1 and Pin 2 =10VDDO, Pin 2 and Pin 3 = I0OVDD1. Yes
P14—LED Display Yes Short. Yes
P5—IOVDDO Pull-Up Yes Short. Yes
JP1—SWCLK Pull-Up Yes JP3, JP4, and JP5 are optional pull-ups. The R14 resistor Yes
(see Figure 1) must be populated with values that are at
least 100 kQ to use these optional pull-ups.
JP2—SWDIO Pull-Up Yes Short. Yes
JP3—P2.2 or SWO Pull-Up Yes Short. Yes
JP8to JP10 Yes These pins use the on-board FTDI chip that can be used | Yes
on the I’C downloader.

DGND DGND DGND
) a\

USB/WALL WART

J-LINK

MIDAS
ADuUCM410 =— MO

12C SPI SPI UART

AGND
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Figure 2. On-Board Jumper Configuration Diagram
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HARDWARE MODULE

ADUCM410 AND ARDUINO POWER

Customers may want to connect their own custom circuits to
the EVAL-ADUCM410QSPZ or EVAL-ADUCM410QSP1Z

evaluation board.

Four connectors of the EVAL-ADUCM410QSPZ and EVAL-
ADUCM410QSP1Z evaluation boards support an Arduino®
Uno or Arduino Zero connection interface to external PCBs.

The EVAL-ADUCM410QSPZ/EVAL-ADUCM410QSP1Z
evaluation boards can power the external Arduino-based board.
Inversely, the Arduino is also capable of powering up the whole
module, including the ADuCM410. Table 2 shows the jumper
connections for the power configurations of the EVAL-
ADUCM410QSPZ/EVAL-ADUCM410QSP1Z and the

Arduino.

Table 2. Power Configurations for the EVAL-ADUCM410QSPZ (BGA) and EVAL-ADUCM410QSP1Z (WLCSP)

EVAL-ADUCM410QSPZ | EVAL-ADUCM410QSP1Z | Optional | Jumper Information Jumper Configuration
P22 P20 Yes Power selection either via | Pin 1 and Pin 2 = USB powered. Pin 2 and
USB power or via Arduino | Pin 3 = Arduino powered. Do not use USB
power power for the EVAL-ADUCM410QSPZ or
EVAL-ADUCM410QSP1Z board if the
Arduino and the evaluation board are
powered up together.
JP16 JP16 Yes Power from Arduino via If this jumper is shorted, the
the EVAL-ADUCM410QSPZ | EVAL-ADUCM410QSPZ or
or EVAL-ADUCM410QSP1Z | EVAL-ADUCM410QSP1Z also power up
board the Arduino.
JP11! JP11? Yes 3.3V LDO output Short.
JP12! P12 Yes 3.3V power to Arduino Short.
IOREF pin
JP137 JP137 Yes ADuCM410 reset to Short.
Arduino reset
JP14 JP14! Yes 3.3V power to Arduino Short.
JP15! JP15! Yes 5V power to Arduino Short.

"The JP11 to JP15 connectors are used if the Arduino is powered up via the EVAL-ADUCM410QSPZ or EVAL-ADUCM410QSP1Z board.
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ARDUINO CONNECTOR

The EVAL-ADUCM410QSPZ and EVAL-ADUCM410QSP1Z
have Arduino R3 headers directly compatible with Arduino
Uno and Arduino Zero. Using the EVAL-ADUCM410QSPZ
or EVAL-ADUCM410QSP1Z board with Arduino Uno or
equivalent is recommended. The Arduino pins used by the
EVAL-ADUCM410QSPZ or EVAL-ADUCM410QSP1Z board
are given in Table 3.

For more information on the ADuCM410 pins, refer to the
ADuCM410 data sheet and ADuCM410 hardware reference
manual (UG-1807).

Table 3. EVAL-ADUCM410QSPZ/EVAL-
ADUCMA410QSP1Z Pin Connections to Arduino Pins

EVAL-ADUCM410QSPZ (CSP_BGA)/
EVAL-ADUCM410QSP1Z (WLCSP)
R3 Header Pins

Arduino Pin

P19 (EVAL-ADUCM410QSPZ) and

P18 (EVAL-ADUCM410QSP12)

EVAL-ADUCM410QSPZ (CSP_BGA)/
EVAL-ADUCM410QSP1Z (WLCSP)

R3 Header Pins Arduino Pin
Digital
P13 (Both EVAL-ADUCM410QSPZ and EVAL-

ADUCM410QSP12)
P1.2/SCL1 SCL
P1.3/SDA1 SDA
AREF AREF
DGND GND
P0.0/SCLKO SCK
P0.1/MISO0 MISO
P0.2/MOSIO MOSI
P2.0 SS
P0.3/CSO GPIO
P2.1/IRQ2 GPIO

P18 (EVAL-ADUCM410QSPZ) and
P16 (EVAL-ADUCM410QSP17)

P1.0/SIN1 RXD
P1.1/SOUT1 TXD
P0.6/SCL2 GPIO
P0.7/SDA2 GPIO
P1.4/SCLK1 GPIO
P1.5/MISO1 GPIO
P1.6/MOSIN GPIO
P1.7/CS1 GPIO

P0.1/MISO0 MISO
10vDDO 3.3V
P0.0/SCLKO SCK
P0.2/MOSIO MOSI
RESET RESET
DGND GND
Power
P20 (EVAL-ADUCM410QSPZ) and
P19 (EVAL-ADUCM410QSP12)
Arduino or ADuCM410 Power 7VVIN
AGND GND
AGND GND
Arduino or ADuCM410 Power 5V
Arduino or ADuCM410 Power 3V3
Arduino or ADuCM410 Reset RESET
Arduino or ADuCM410 Power IOREF
No Connect No connect
Analog
P21 (Both EVAL-ADUCM410QSPZ and EVAL-
ADUCM410QSP12)
AINO ADC5
AIN1 ADC4
AIN2 ADC3
AIN3 ADC2
AIN4 ADC1
AIN14 ADCO
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GETTING STARTED

SOFTWARE INSTALLATION PROCEDURES

Perform the following steps before plugging any of the USB
devices into the PC:

1. Close all open applications on the PC.

2. After downloading the ADuCM410 installer from
ftp://ftp.analog.com/pub/microconverter/ ADucM410, double
click ADuCM410Installer-V0.1.0.0.exe and follow the
instructions shown in Figure 3. The ADuCM410-Installer
Setup window displays the installation method and
component selection as shown in Figure 3. The end user
license agreement (EULA) is displayed after proceeding
through the ADuCM410Installer Setup window. Accepting
the EULA extracts the installer, and rejecting the EULA
cancels the installer.

[3 ADucka10Installer Setup o] @ |

Choose Components
Choose which features of ADUCM410Installer you want to install, D

Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select the type of install: all -

Or, select the optional ADUCM410 Code BISEER S

components you wish to 14R patch
install: Link v6.40

Space required: 32.3 MB

| < Back H MNext = || Cancel

20323-002

Figure 3. Installation Options

3. After installation, the \AnalogDevices\ADuCM410 folder
opens. This location contains the examples folder that stores
the example codes for the ADuCM410 (see Figure 4).
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in library ~ Share with = MNew folder
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Mame
Commaon
examples

|3 ADLico

License. txt

(3 uninstall ADUCKMA10.exe

Figure 4. ADuCM410 examples Folder with Projects

KEIL pVISIONS

The Keil pVision5® integrated development environment (IDE)
integrates all the tools necessary to edit, assemble, and debug
code. The fastest way to begin running the Keil IDE is to open

an existing project by using the following steps:

1.
2.

In Keil, click Project > Open Project.

Browse to the folder where the ADuCM410 software is
installed (C:\AnalogDevices\ADuCM410...).

Open the M410_GPIO.uvprojx file, located in the
ADuCM410\examples\M410_GPIO\ARM folder.
Opening the file launches an example project.

Set up the Cortex microcontroller software interface
standard (CMSIS) pack before proceeding through the
source. See the CMSIS Pack in Keil pVision5 section for
details on how to import the CMSIS pack.

Compile and download the source code to the EVAL-
ADUCM410QSPZ or EVAL-ADUCM410QSP1Z board
through the menu bar on the IDE.

To run the source code, press RESET on the EVAL-
ADUCM410QSPZ or EVAL-ADUCM410QSP1Z board
and then press RUN.

When running the code, the green LED on the board
marked DISPLAY flashes.
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CMSIS PACK IN KEIL pVISIONS 2. After the CMSIS pack installer has opened, click File >
Import. Select and import the ADuCM410 pack that is
included in the installation setup (see Figure 6).

3. With the ADuCM410 CMSIS pack installed, the
ADuCM410 device is supported by the Keil uVision5 IDE.

1. Open the CMSIS pack installer as shown in Figure 5. The ADuCM410 appears in the Device tab of the Keil
When the pack installer is opened for the first time, it may window, as shown in Figure 7.

take a few minutes to update the pack installer.

After the Keil uVision5° IDE is installed, open the application
and use the following steps to properly set up the ADuCM410
device from the IDE:

uCM410_DieC\Embedded_Projects\examples\M410_BoardTest\ARM\M4
herals Tools SVCS Window Help

BRM M| EE G| @ BITM.CACHESETURV | B o | @ - |
MR AR OM

2 E D _" @ Pack Installer
-~ Install or update Software Packs
that contain Software EEERTRER
Compenents 8
&
T L S g
- A &
Figure 5. Pack Installer
O Device Analog Davices - ADUCMATO
L] Deviees | Bosetn L IHET) Paca | [sampin b
| Seare - xXB Pack Action Description
n_‘- _[:_ - _-_“_g- Ay it Device Spocific 1 Pack ADCMAD setected W
NI Devices 013 Devices o} = AnalogDevicer—.  #_Up 10 aa | Analog Devices ADWCIMA1D Device Support and Examples
¥ ¥ ABOV Semitonducton 20 Deves Generic 35
¥ Ative-Semi 4 Devices © ANDADAAROSTR. ¥ lntall | AUCHS Thengt software pac
* Ambia Moo A Cmira o ARM-AMP © imtab [ Software components lor inter prodessor Communication (Asymmetrec Multi Pros
¥ hereccom M8 impont Pacis *
| ? Anslog Devices .
& apiossi sl . This PC + OSDNWK(C) + MyWorkSpace * ADUCMHTD » MATDGE + ADGCMAIDDMC * Embedded Projects -0 Se s »
| ©3 ADMMDeSenel ooiiiee  Noewtolder -39
w9 ADUCM I Served
* 0 ADUCMMIxSeried @ OmeDrive 2
| + % ADUCMI0 Serd el
o O Mined S B ThaRC = !
P : exnmpies . ¥ Patform S
® Asotrios i [/ AnalogDevices ADUCMA10_DFP.OY O pack 2018172 Witkon Sittmare 2001 K2
" Documents s
¥ Cypress
¥ Dislog Semiconduchi Ny Soumisiie
| " GoaDevice 3 Masiic Hctans
| ¥ HDSC » Putures
| Mok W Videos
¥ infincon "
? Lapis Semiconducion L. OS50k ()
* Maxim w memes (\\bdcsa
¥ Medialex e Murpinyblel (00
¥ Microchep 3 v i
* Microsemi o
| .i File name | AnalcgDeices ADUCMWID_DFP.0. 10 pack Softwave Pack - PACK [*.155:.pa - I_ — ]
Output ax o
E— ==
Figure 6. Pack Installer
K3 options for Target Target 1° %

Device | Target| Output| Listing | User | CiCo+ (ACS) | Asm | Linker | Debug | Usiises |

|Sotwaie Packs |
Vendor. Analog Devices Software Pack
Device: ADUCM410 Pack |AnalogDevices ADuCM410_DFP.050
Toolset ARM URL:  www analog com
Search:
= % Analog Devices The ADUCM410 is a Precision Analog Microcontroller, 16-Bit Analog /O

ae 3 i 10 i 4 M
5 % ADUCMA 1 Series with MDIO interface. ARM Conex M33

@ PRFare Typical applications include Opbcal networking - 100G, 200G and 400G
59 ARM dules, industrial control and ion systems,

Smart sensors, precision instrumentation and Base station systems.

| oK I Cancel | Defaults | Help

Figure 7. ADuCM410 Device in Keil uVision5

20323-107
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LIBRARY AND PROJECT OPTIONS FOR ADUCM410 If creating a new IAR-based project, the following steps must be
IN KEIL pVISIONS completed to run the ADuCM410 example programs properly:
The Keil pVision5 project files are placed in the Arm folder for 1. From the Project menu, select Options.

each example program. For example, C:\Analog Devices\ 2. Click the General Options category, and ensure the
ADuCM410\examples\M410_Adc\ARM\M410_Adc.uvporjx selected device is Analog Devices ADuCM410 under the
is the file that is opened by Keil. By clicking the Manage Run- Target tab.

Time Environment icon from the Keil settings menu (see

| Options for node "M410_0AM" *
Figure 8), users can select the components needed from
Peripheral Libraries in their project, as shown in Figure 10. lie
. e o = = General Options
" L B | EE FE | # ucDACupdate v = Statc Analyss.
: | | Runsme Chacking
| | cpes Compier Library Options 2 MISAAC 2004 MISRAL: 1998
e s‘:‘\ ﬁ 0 ‘P & || Assembier Tasget Output Library Configuraton Libeary Cptions 1
- Output Converter
wic.c u core_cn € Manage Run-Time Environment | | customBusg _—
— | Buid Actions. Com Conaxii3
4 Select Software Components for 2 || sl i AnslogDevicas ADUCMA10 Th
the project g | | smulator
% Proj g [ oo CMSISPlack
L . 3 OMSIS Da? 7S =
Figure 8. Manage Run-Time Environment Icon | | coBSserver i Posting point avitings
I-jetf TTAG]et L. FPU VFPVE single precesion
IAR IDE PROJECT SETTINGS et
1 Senlaris 16
Ru-Link
It is recommended for first time users to open an example ek o
project from the examples folder. For instance, the Third-Pacy Drer HES e e
TI MSP-FET dvanced SIMD (NEON) o=
M410_Adc.eww file is the AR Embedded Workbench® project 05
file for the ADC example, and it can be opened from the : 5] | Cancet 3
. e | &
C:\Analog Devices\ ADuCM410\examples\M410_Adc\IAR\ X X ) s
Figure 9. IAR Project Setting
folder.
Opening an example file allows compilation, programming, and
debugging without any configuration changes from the user.
ﬂ Manage Run-Time Environment X
Software Component Sel, Variant Version Description
o & cmsis riex Microcontroller Software Intect mponen -]
i ® CMSIS Driver Unified Device Drivers ¢ 1o CMSIS-Driver Specifications
& ® Compiler ARM Compiler 160 iler Extensinns for ARM ler 5 and ARM Compiler &
= ¥ Device Starup, System Setup
¢ startup 2 010 | System Startup for ADUCMA10
»
* Wt | 000 | Wake up timer low level library for ADUCM410
¢ wor |v 0.0  Watch dog timer low hevel library for ADUCM410
¥ UART v 0.1.0  UART low leve! library for ADUCM410
¥ Timer [ 010 General Purpose Timer low level library for ADUCM410
v sp || 010 SPlinterface low level library for ADUCM410
¢ PWR [ 0.1.0  Power Management low leved library for ADUCM410
Y pwm I 0.1.0 | Pulse Width Modulation low level library for ADUCM410
¥ PLA | oo Programmable Lagic Array low level library for ADuCM410
¢ MDIO | 010  MDIO interface low level library for ADUCMA10
® INT 2 010  External internupt library for ADUCMATD
* @2 / 010  12C interface low leved library for ADUCM410 =
¥ Gro 2 010  GPIO low level library for ADuCM410
¥ FLASH ] 010 Flash controlier low level library for ADUCMA10
¥ DMA |— 0.0 DMA tow leveld library for ADuCMA410
? DAC 2 0.0  DAC low level library for ADUCMA10
¢ Common 2 010  common file that required for all ADUCMA10 projects
¥ CRC | oo CRC low level library for ADuCM410
| ¥ COMPARATOR i LU0 Analon Comnarator low level libran for ADUCMA10 =]
Validaticn Qutput Description
Rosolve | SeleciPacks  Detads | Cancal Help || §

Figure 10. Peripheral Libraries
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3.

After the ADuCM410 device is selected, click the Library

Configuration tab. Ensure that all settings match those
shown in Figure 11.

| Options for node “M410_0AM"

General Options

Static Anakyss

Runtime Checking
C/C++ Compier

Output Converter
Custormn Buid
Busid Actions
Linker
Debugger
Simulator
oL
CMSIS DA
GD8 Server
FjeyITAGjet
JFunk/}-Trace
T1 Stellaris.
Nu-Link
PE micro
ST-LINK
Third-Pasty Driver
TI MSP-FET
TIXDS

Library Options 2 MISRALC 2004
Tamet Output
Library Descrpton
Meernal

STOOLK

Library Configuraton Library Options 1

Utss this namal configuration of the CiCes
runtima kbrary. No locale interface, C locale, no
fle descriptor support, no multibytes in pintf and
seand, and no hex floats in striod

MISRALC:1938

[ Enable thread suppact in By
Libirary low-lovel interface implementation CMSIS
::"’ ”W“"‘““ £l Use CMSIS
- mehosted - “I’liimig -
DSP ibeary
R - Via SWO i :
| 13 Cancel

20323-111

Figure 11.IAR Library Configuration

Next, click C/C++ Compiler, and check that the

directories match those shown in the Additional include

directories box (see Figure 12).

Options for node “M410_2BlockSwap™

.&m.ﬁﬂpﬁms

C/C++ Compier

Output Converter
Custormn Buid
Busid Actions
Linker
Debugger
Samdator
oL
CMSIS DA
GD8 Server
FjeyITAGjet
JFunk/}-Trace
T1 Stellaris.
Nu-Link
PE micro
ST-LINK
Third-Pasty Driver
TI MSP-FET
TIXDS

X
Faclory Settings
1 Mudti-file Compdation
Ditcard Unused Pubkcs
MISRAC:1998 Encodings Extra Options
Langusge 1 Language 2 Code Optmastons  Output
List Proprocessor Diagnastics MISRALC:2004
lgnor standard inchude deeciones |
Addtional include directones: (one por ine)
SPROJ_DIRSL L\ \comman
SPROJ_DIRSL L\ \commonllAR
Praincude fie
Dafinad symbols: [one per lne)
REDIRECT_OUTPUT_TO_UA! Prepeocessor oltput to fie
o
oK Cancel g
&
Figure 12. C/C++ Compiler Setting

the Linker configuration file section, as shown in

Figure 13.

Category:

‘Ganeral Options
Static Anakyss
Rungime Checking
C/C++ Compier
Assembler
Output Converter
Custormn Buid
Buid Actions:
Debugger

Samdator

oL

CMSIS DA

GD8 Server

I-jet/TTAG]et
Jnkf)-Trace

T1 Seedaris
Nu-Link

PE mcro
ST-LINK
Third-Pasty Driver
TI MSP-FET
TIXDS

Options for node “M410_2BlockSwap™

Factory Settings
Hdofine Disgnostics Checksum Encodings. Extra Options
Confg  Livary Input  Optimastons Advenced  Output Lt
Linker configumation fie
STOOLKIT_DIRS\configiinkenAnaiogDevices ADUCMA 1018
Edt
Configuration file symbol defintions: (one pet ine)
| 0K Cancel

Check the Debugger settings and ensure that all settings

Figure 13. Linker Setting

match those shown in Figure 14 and Figure 15 in the
Download and Setup tabs.

Category:

| Options for node “M410_2BiockSwap™

General Options
Statc Analysis
Runtime Checking
CiC++ Compler
Agsembler
‘Output Converter
Curstoem Buid
Budd Actions.
Linkar |
Simulator

A

OMSTS DAP
GDB Server
1-jet/TTAGjet
Jlnk/)-Trace

Tl Stelaris
Nu-Link

PE micro
ST-LINK
Third-Pasty Driver

Faclory Seltings

Saetup Downlcad |mages Exira Options Mulicom  Pluging
Suppress download

< Wse flash loadens)
] Ovemde default board fle

$TOOLWIT

DR Semrfigflashk

Eda

Pariom mass sease betors flashing

T1 MEP-FET
TIXDS

0K
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Figure 14. Debugger Configuration
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Next, click the Linker category, check the Override default
box in the Config tab, and browse for the linker file under

20323-113
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| Options for node “M410_2BlockSwap” =

|
| Categoay

General Options.
| | static Analyss

| | Runtime Checiing

C/C++ Compler Setup Downlbed Images Extra Options Mubicoms  Pliging

Assembler

Output Converter Drrvar FAun to

Custnen Buld
Budd Actions
Lkt Sotup macros
Smulator

[

OMS1S DA

GOB Server

-t/ TTAG et
JLink/)-Trace

T1 Stelaris

Nou-Link

PE micro

ST-LINK

Third-Party Driver

TI MSP-FET

T X056

HLink!)-Trace man

Use macro fiels)

Davvice descrption fls
Cremde cofpult

ok | Cawel

Factory Settngs |

5.

Figure 15. J-Link/J-Trace Selected in Setup Tab

Check that the J-Link/J-Trace settings in the Setup tab
match those as shown in Figure 16.
Options for node "M410_2BlockSwap™ X
[ Eootecom Factory Sestings
General Options
| |5t Analyss
| | Runtime Checking
C/Cs + Compler Selp  Connecton  Breakpomnts
Assambler Resat
Output Converter
Custom Buld Hak befors bootioader
Bulld Actions
Linker JTAG/SWO speed Clock satup
Debugger " fusg
Samulator el 1000 Kbz CPU dock Mz
CADL
OMEIS DAP Fousd SWO dock At
GOB Server - W00 g
I-jet/TAGjet ;
.
T1 Seellars IR
Nus-Link Prefer ETB
PE mikro
ST-LINK
Third-Party Driver
TI MSP-FET
T XD5
ok | Comd

Figure 16. J-Link/J-Trace Settings

Click OK, and the user can start configuring the example

program for the ADuCM410 in the IAR IDE.

20323-115
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mIDAS-LINK CONNECTOR—CONNECTING THE
HARDWARE

Use the following steps to connect the mIDAS-Link to the
EVAL-ADUCM410QSPZ or EVAL-ADUCM410QSP1Z:

1. Connect the provided USB cable between the PC and the
mIDAS-Link connector.

2. The yellow LED lights up on the mIDAS-Link to indicate
the connection to the EVAL-ADUCM410QSPZ or EVAL-
ADUCM410QSP1Z is initializing.

3. Install the driver for the ADuCM410. Driver installation
details are included in a .exe file in the ADuCM410
installer.

After connecting the mIDAS-link hardware to the EVAL-
ADUCM410QSPZ or EVAL-ADUCM410QSP1Z, the mIDAS-
Link can be used in Keil pVision5 and IAR Embedded
Workbench development.

Table 4 shows the mIDAS-Link pin configuration.

Table 4. mIDAS-Link Pin Labels

EVAL-ADUCM410QSPZ/EVAL- mIDAS-Link Pin

ADUCM410QSP1Z Header Pin No. Labels

1,2 DVDD

3,11,19 NC

4,6,8,10,12,14,16,18 DGND

5 P1.0/SINO

7 SWDIO

9 SWCLK

13 P2.2/SWO
option via JP4

15 RESET

17 P1.1/SOUT

EVALUATING THE MDIO DOWNLOAD MODE

The MDIO downloader can be extracted from the installer on
the ftp://ftp.analog.com/pub/microconverter/ADucM410
website. Use the MDIO downloader with the MDIOWSD
software to download the hexadecimal files. Use the SUB-20
multiple interface USB adapter (not included) to connect the
EVAL-ADUCM410QSPZ or EVAL-ADUCM410QSP1Z to the
PC via the MDIOWSD software tool. The Windows 10
Operating System section outlines the procedure to download
code and the example programs from the installer to the
ADuCM410 device using the MDIO interface.

Windows 10 Operating System

After connecting the SUB-20 multiple interface USB adapter to
the PC, the USB adapter automatically installs the needed SUB-20
software. To ensure the software properly installs and connects
to the EVAL-ADUCM410QSPZ or EVAL-ADUCM410QSP1Z,
follow these steps:

1. Double click the SUB-20 firmware updater.exe file
installed on the PC after the SUB-20 adapter is connected
to open the graphical user interface (GUI) shown in Figure 17.

Rev.0 | Page 11 of 20
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% SUB-20 Firmware Update Tool v1.3.0 E [=] @

BT
N
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Figure 17. GUI for Updating the SUB-20 Firmware

2. For Windows® 10, Figure 17 may open automatically to Table 5. SUB-20 to EVAL-ADUCM410QSPZ/
update the SUB-20 adapter without having to double click EVAL-ADUCM410QSP1Z Pin Connection Guide
the SUB-20 firmware updater.exe file. Click the Update EVAL-ADUCM410QSPZ/ EVAL-
button. For Windows 7 and earlier versions, users may not ADUCMA410QSP1Z Pins on P3 SUB-20 Pins
need to update the SUB-20 adapter. DGND 16-10

3.  After the adapter finishes updating, connect the pins on the 1.2V 16-9
SUB-20 board to the pins on the EVAL-ADUCM410QSPZ MDIO 16-7
or EVAL-ADUCM410QSP1Z as described in Table 5. MCK 16-1

4. On the SUB-20 board, ensure that Pin J7 is set to 3.3V,

Pin JP1 to Pin JP4 and Pin JP5 are set to connect Header For more information about flash block switching and the

Pin 1 to Header Pin 2, and Pin JP6 is set to connect Header MDIO, refer to the ADuCM410 hardware reference manual

Pin 2 to Header Pin 3. (UG-1807).

5. Connect the USB cable from the PC to the SUB-20 board and EVALUATING THE I’°C DOWNLOAD MODE
run C:\ADuCM410...\SoftwareTools\MDIOWSD\
MDIOWSD.exe. The GUI window then opens, as shown

The I?C downloader can be extracted from the installer on the
ftp://ftp.analog.com/pub/microconverter/ ADucM410 website. Use

in .Figure 18. ) ) the I’C downloader with the M12CFTWSD software to
6. Click t}.le Browse button (see Figure 18), and navigate to download the hexadecimal files. Use the on-board FTDI chip to
the desired code to download. interface with the device. The FTDI chip allows connectivity
- = o s between the EVAL-ADUCM410QSPZ or EVAL-

P ADUCM410QSP1Z board and the PC via the MI2CFTWSD
software tool. When the downloader is extracted, follow these
steps:

Serial Port

SUB-20 0x00CA V1 44 =] 1. On the EVAL-ADUCM410QSPZ or EVAL-

ADUCM410QSP17Z, ensure JP7, JP8, JP9, and JP10 are

AlzehAGin shorted to use the on-board FTDI chip.

‘:ﬂgm - = 2. Open the MI2CFTWSD folder, and double click

Monitor Status MI2CFTWSD.exe.

Connect et board fo PG SUB 20 bAUCA 044 Click Start 3. The GUI opens, as shown in Figure 19.
Press Download and pulse Reset on harchare:
Ot received Waiting for correct D string
& MI2CFTWSD X

<t board ta USB-Dongle

Fress Download and plus Paset on hardware beforn chick yStas

=] | | e |

Figure 18. MDIOWSD GUI

20323-009

Configure Stent | AutoFlagh Exil

4. To download the code, select Program and Verify from
the Flash Action box, CliCk start, and follow the MassErate | no Progh no Ver' Communication: | Mode: afflir| 1 MBaud  ADuCMooce
instructions listed on the GUL Figure 19. MI2CFTWSD GUI

20323-117
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4.  Settings such as Mass Erase and Program can be found by
clicking Configure, then the Flash tab. Select Mass Erase
or Program as needed, and click OK.

Configure % |
[C\nalog Devices\ADy " | Browse |
! Genural | CRC R Flash | — ]
[¥ Mass Erasel
FressDownlosdend = pioon
I
Coetigure | oK Cancal | | B

20323-118

MassErase | no Progr. no Veri: Communscation: | Mode: offfir 'I_.‘:’-“B‘iuﬂm_—\_[\)_usym

Figure 20. Mass Erase and Program Options in MI2CFTWSD

5. On the EVAL-ADUCM410QSPZ or EVAL-
ADUCM410QSP1Z board, press the
SERIAL_DOWNLOAD button and pulse the RESET
button to set up the device in *C download mode.

6. Click the Start button in the MI2CFTWSD window. If the
I?C connection is established, the status shows the
ADuCM410 is connected, as shown in Figure 21.

® & MIZCFTWSD x

[EVAnsiog Drvice s ADWCNA] O-T\aknenpie FA1 0_GPICARNDbUG ExsMAT0_GFIO hex ) Beowie

Wonitor Sahug
Buikfing up cooneckon
Raquesing CPUID
‘Waiing for CPU D0 be resamad
R Resporin Recened

Conligure Stant Fun | | Exit

20323-119

| MassErase | no Progr. no Verr| Communication: | Mode: onlin 1 MBaud _ ADUCMA10.

Figure 21. C Connection Established

7. After I’C connection is established. Click the Run button
and it automatically flashes the device and either mass
erases or downloads the program, depending on the
configuration that the user selected in Step 4. Figure 22
shows an example of a complete mass erase on the device.

¥ MIZCFTWSD b3

[E¥naiog Devicas\ADUCHIIE-ewamplas VA1 D_GRICVARDebuglExsii410_GFI0 hex Browes

Masitor Siatys

s Ennso of ol poges ~

Togramming selected
Ho Ve selected
Sand Femole Fun 1o keme

For ngw download
Press Download and plus Resst on Hardwane bedore chek 2S¢

Canfigure Sran | | AugcFlash | | Esit

MassErase | no Progr. no Veri| Communication: | Mode: onlin'| 1 MBaud  |ADuCM410

Figure 22. Complete Mass Erase

20323-120

8. Repeat Step 4 through Step 7 to select another option from
the software tool.

FLOATING-POINT UNIT ENABLE PROCEDURE

The settings shown in the Project dropdown menu (see Figure 23)
are available on the Keil and IAR software tool environment. By
default, the floating-point unit (FPU) is disabled after the
settings are disabled. Code to enable and output the floating-
point value is added in the SystemInit function in the
system_ADuCM410.c file. This file is located in the example
program in the ADuCM410 installer folder named M410_FPU
(under the Files list in Figure 23).

Running the IAR FPU Program

Perform the following steps before running the FPU example
program in the IAR IDE software (downloaded from the
provided IAR installer).

1.  After opening the IAR IDE, click the Project dropdown
menu and select Options (see Figure 23).

_________________ e

M410_FPL - [AR Embedded Workbench IDE
File Edit View | Project | J-Link Tools Windc

BB @ d e AddFiles.
(e Add Group..

Workspace
[#1 Import File List...
Debug Add Project Connection...
Files Edit Configurations...
=f |M410_FPU -
8 i apps X | Remove

| B ADUCM
| mainc | T  Create New Project...

gommon | o Add Existing Project...
starup

W startup_y £ Options...
systerm_|
Output Version Control System

7

24

20323-010

@ Make

Figure 23. Selecting Options in the IAR IDE

2. From the Category section, click General Options. Then

click the Target tab, and ensure the FPU box in the
Floating point settings section is set to VFPV5 single
precision, as shown in Figure 24.

Options for node "M410_FPU” ®

Categry
Stabe Anthyss
Bumrbeme Cherkeg Library Opsons 2 MISRA-C 2004 MISRA-C: 1938
L+ Compler Target Quiput Libeary Corfiguratan Library Optians 1
e
Gk Corsiirir Processor variant

Dicare

@ Device AnalogDevicas ADUCAH 1D n

(CICMSIS-Pack

Endian mods Floating point semings

EPU VEPVE single procision

[lDsP Exension

e
Figure 24. IAR IDE General Options

20323-011
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3. After setting the Floating point settings options, run the
FPU example program. Running the debug mode causes
the Output section in the Terminal I/O window to display
fractional values of the variables, as shown in Figure 26.

Running the Keil FPU Program

Perform the following steps before running the FPU example
program from the Keil IDE (included on the ADuCM410
installer).

1.  After opening the Keil IDE, click the Flash dropdown
menu and select the Configure Flash Tools option (see
Figure 25).

L crAnalog Devices\ADUCMA10\examples\M410_FPLVARI
File Edit View Project | Flash | Debug Peripherals Tools
.,I L-,-; d lj | ; ,-L_-‘ LOAD FS
& @

Project

Download

| ew | Erase

Configure Flash Toals...

Figure 25. Keil Flash Dropdown Menu Options

2. Selecting the Configure Flash Tools option opens the
window shown in Figure 28. Click the Target tab, and
ensure the Floating Point Hardware dropdown box is set
to the Single Precision option, as shown in Figure 28.

main.c X  system_ADuCM410.c | ADuCM410.h ¥ | Terminal /O w O X Disassembly
fo Output: Logfile: Of Goto Memary ~
#include "DioLib.h" A1 + 0.2 =1 300000
#include "ClkLib.h" - 0.3 =0.700000 Disassemhbly
1+ 0.3 =10.300000
1003 < 3333333 0x3926: 0=4825 LIR.¥ RO, [PC. #0x94]
int main (void) 023928 0x7800 LDRE RO. [R0O]
=l 0x392a: 0xf050 0=0001 ORRS.U RO, RO, #1
float a,b: 02392 0x4923 LDR. ¥ R1. [PC, #0x8c]
float £Plus, fMinus,£Mul,£Div; s Sl R [R11
Bangolintend: T T
ClkSetup (&gClkSetup) ; - :‘f : b :
0x3936: Ozeddf 0=x0alf VLDR S1. [PC.#124]
INIT(); ; =
3 fPlus = a + b;
SefebyWaTL (I 0x393a; Oxee30 Oxla20 VADD F32 S2. S0, SL
fMinus = a - b;
LED ON(); 02393 O=ee30 0xBa0 ¥SUB F32 516, 50, S1
fMul = a # b
0x3942: Oxesh0 0xBa20 WHIOL F32 G517, S0, 51
fDiv = a /7 b
023946 Oxe=80 Dx9s20 VYDIV F32 518, S0, S1
DEBUG_MESSAGE('1 + 0.3 = %f" fPlus):
fMul = a * b; 0x394a: Oxesll Ox0al0 WHOV RO, 52
fDiv = a / h"l 0x3%4e: 0xf000 0=f89f BL __asabi_f2d
0x3952: 0=x0002 HOVS Rz, RO
DEBUG MESSAGE("1 + 0.3 = %£", £5° 023954 0x000h HOYS R3, Rl
DEEUGiM.ESSAGE(“l - 0.3 = BE" fM 0x3956: 0=x491a LDR.¥ Rl, [PC, #0x=6%]
= - T o
DEBUG_MESSAGE ("1 * 0.3 = %£",£M g“g:gs g":gé‘; e IE'ER'N Bl -[f? Filznal E
i x395a: 0= = sprin
DEBUG MESSAGE ("1 / 0.3 = %f",fD: i o
= t / DEBUG_MESSAGE('1 + 0.3 = Zf", fFlus); §
Figure 26. IAR FPU Example Program Output
Options for Target Target 1' X
Device Target | Output | Listing | User | C/C++(ACE) | Asm | Linker | Debug | Uiities |
Analog Devices ADuCM410 =Code Generation
ARM Compiler: JLJsedefaultmmpl\ervers\onﬁ LJ
Xtal (MHz)
Operating system: None LJ
System Viewer File: [¥ Use MicroLIB =i ndiar
ADUCM410.svd J Floating Point Hardware Single Precision -
[ Use Custom File
Read/Only Memory Areas Read/Write Memory Areas
default  offchip Start Size Startup default  off-chip Start Size Nolnit
I ROM1 I I RAM1 [
| ROM2: & | RAMZ: [ 1
| ROM3: ,7 ]f I |l RAM3: ,7 ,7 il
on-chip on-chip
©  Romi |0 0x30000 @ @ (RAMI 020000000  [0x18000 p
[  IROM2 r C  IRAM2 r
<
2
&
[0 | [_corcel | oo | g
8

Figure 27. Keil General Options
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3. After establishing the settings shown in Figure 28, run the
FPU example code from the C:\Analog Devices\

ADuCM410\examples\M410_FPU folder in the example

code folder. In debug mode, the output Disassembly
window displays fractional values of the variables, as
shown in Figure 29.

ﬂ Options for Target Target 1' >
Device Target ]Output] L\sungl User ] C,‘C-H-(ACGH Asm ] Lmker] Debug] Uu\mes]
Analog Devices ADuCM410 [~ Code Generation |
ARM Compiler: JUsa default compiler version 6 _V_i
Hal (MHz). |TEH
Operating system:  |None _V_J

System Viewer File:

[v Use MicrolIB [~ Big Endiar

1A[-un;m4':| svd
[~ Use Custom File

—Read/Only Memory Areas

Single Precision -

Floating Point Hardware

Ll

—Read/Write Memory Areas

default  offchip Start Size Startup default  offchip Start Size Nolnit
( ROM1 I I RAM1 [
r ROM2 I r RAMZ r
r ROM3 ' r RAM3. r
on-chip on-chip
" Romt %0 0x80000 & @ RAM |0<20000000  [0x18000 ~
[ IROMZ C [ IRAMZ (m
g
[ ok |[ cancel |[ Defauis | g
Figure 28. Keil General Options
Disassembly
0x00000E1C S00D STR r0, [sp, #0x34]
24: fPlus = a + bs
0x00000E1E EDSDOROE LDC pl0,cO, [=p, #0x38]
0x00000E22 EDSDIAOD LDC pio,ci, [sp, #0x34]
Ox00000E26 EE300R01 CDP pl0, #0x3,c0,c0,cl, #0
0x00000E2A EDEDORAOC STC pl0,cO, [=p, #0x30]
A5 fMinus = a - b;
0x00000E2E EDSDOACE LDC pl0,c0, [=p, #0x38]
0x00000E32 EDSDIROD LDC plo,cl, [sp, #0x34]
0x00000E36 EE300RA41 CDP plo, $#0x3,c0,c0,cl1, %2
0x00000E3A EDSDOROE SIC plo,co, [=p, #0x2c]
36: Hul = a * by
0x00000E3E EDSDOROE LDC plo,co, [=p, #0x38]
0x00000E42 EDSDIROD LDC plo,cl, [=p, #0x34]
0x00000E46 EE200R0L CDP pio, #0x2,c0,c0,c1, %0
0x00000E4A ED3DOROR STC pl0,cO, [=p, #0x28]
3T thiv = a / b:
28:
0x00000E4E EDSDOROE LDC pio,co, [sp, #0x38]
Ox00000ES2 EDSDIROD LDC pl0d,cl, [sp, #0x34]
0x00000ES6& EES00A0L CDP plo, $#0x38,20,c0,c1,#0
0x00000ESA EDSDOROS STC pl0,co, [sp, #0x24]
<
- 5 = 3 5
D main.c L; COMMOon.C ﬁ' system_ADuCM410.c E"T startup_ADUCMA41
Sk
32 a=1.0;
33 b=10.3;
34 fPlus = a + b;
35 fMinus = a - b;
[> 36 fMul = a * b; N
37 fbiv = a / b;
Rl &

Figure 29. Keil FPU Example Program Output
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SRAM MODE SETTINGS

Configuration settings are available on the Keil and IAR
software tool environments. To properly set up and test the
static random access memory (SRAM) modes, go to the
example projects located in the M410_SramMode installer.

IAR SRAM Mode

Three file settings must be completed to configure the
corresponding SRAM mode: main.c, startup_ADuCM410.s,
and ADuCM410flash_SramMode.icf.

1. After the example program is opened from the IAR IDE,
ensure that the macros shown in Figure 30 are set up and
commented in to select the SRAM mode the linker file is
operating in. The M410_SramMode example code (see
Figure 31) uses a linker file, the ADuCM410flash_
SramMode.icf file (see Figure 32) placed in the IAR folder
within the SramMode example program.

Files O -
= @ M410_SramMode - Deb_.. ~
B apps

ADUCMAT0_Setup.c
main.c
B comman
21 W startup
starup_ADUCKA0s | | ]
system_ADuChM410.c
B Qutput

#define TEST SRAM MODE O

S/ H#define TEST SRAM MODE 1
S/ #define TEST SRAM MODE 2
S/ H#define TEST SRAM MODE 3

20323-016

Figure 30. IAR SRAM Setup main.c

Configure the macros shown in Figure 30, Figure 31, and
Figure 32 to run the SRAM modes. Ensure the main.c,
startup_ADuCM410.s, and
ADuCM410flash_SramMode.icf macros are selected with
the correct SRAM mode.

Users can select the desired USER_SRAM_MODE macro
as shown in Figure 31 and Figure 32. Users can also select
the TEST_SRAM_MODE macro as shown in Figure 30.
By default, the example program is running in TEST_SRAM_
MODE 0. Ensure the main.c macro, which runs the debug
mode, shows that the instruction SRAM (ISRAM) is placed
in debug mode. If the ISRAM is in debug mode, the
Disassembly window from the View menu bar displays the
isramTestFunc with the 0x10000000 address (see Figure 33).

MODULE ‘cstartup

#define TIER_SFAM MODE 0

AA#define USER SRAM MODE 1
AAdefine USER SRAM MODE 2
S/pdefine USER SRAM MODE 3

20323-017

BAA I OTAWMOOIT AT e ACAE COAAA

Figure 31. AR SRAM Setup startup_ADuCM410.s SRAM Modes

// user-selectable SRAM mode

[define symbol USER SRAM MODE = 0; |

//define symbol USER SRAM MODE
//define symbol USER SRAM MODE
//define symbol USER SRAM MODE

Il

LTl

.

1
2
a5

-
r

20323-018

Figure 32. IAR SRAM Setup ADuCM410flash_SramMode.icf Macros

isramTestFunc:
Ox10000000: Ox2000
Ox10000002: Oxe004

O=x10000004: Oxledd
Ox10000006: Ox4a07
Ox1000000%8: O=x4291
0x1000000=a: Oxd3fb
0x1000000c: 0Oxlc4D
0xl000000e: 0x280a

Ox10000010: 0=d207
LED_TOGGLE( ) :

for{uint3d2_t 1=0;1<10;14+4]

for{uint3d2_t i=0:1<10:i4+4+)

MOVS
B.H

for{uinti2_t j=0;73<100000; 3++3;

ADDS

for{uinti2_t j7=0;73<100000; 3++3;

LIR.N
CHE
BCC.H

ADDS

CHF
BCS N

RO, #0
0x1000000e
R1, R1. #1

Rz, [FC, #0=xlc]
Rl., Rz
0x10000004

RO. RO. #1

k0. #10
Oxl0000022

20323-019

Figure 33. AR SRAM Output at Mode 0
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Keil SRAM Mode 7. By default, the M410_SramMode macro uses SRAM

Several .sct and .s files from the example program allow users to Mode 0. The SetSramMode0.s assembly file is added to

select the desired SRAM: M410_SramModeX.sct and the subdirectory shown in Figure 35. Specify which SRAM

SetSramModeX.s. The X in the file name specifies mode mode to test in the main.c file. By default, SRAM Mode 0 is

number (0 to 3) for the SRAM. tested (see Figure 36).
1. After the exar.nple program is opened from the Keil IDE, the e 2 @
files located in the same folder are shown. Ensure that the
.sct and .s files from the example folder (see Figure 34) are =8 Project: M410_SramMode
used with the corresponding SRAM mode being tested. =-#7 Targetl
. B A
& M410_Sramhode.uvprojx _-Ipp
- ADuCM410_Setup.c
& M410_SramModel.sct ) main.c
@0 M410_Sramhodelsct | ] SetSramMode0.s
@‘5 MAL0 SramModed.sct Figure 35. Set Up SetSramMode0.s
#> M410_SramMode3 sct #define TEST SRAM MCDE [
I setSramMode0.s //#define TEST SRAM MODE 1
D setSramModels //#define TEST SRAM MODE 2
M SetSramModess //#define TEST SRAM MODE 3 §

D SetSramMode3.s Figure 36. Set Up M410_SramMode0.sct

20323-020

8. After following Step 1 and Step 2, proceed to set up the .sct

Figure 34. SRAM Mode .sct and .s Files file located in Flash > Configure Flash Tools > Linker. Refer
to Figure 37 to check the settings circled in green are
correct and that the correct scatter file is chosen (based on
the SRAM mode configuration).

9. Running the settings in Figure 38 shows that the ISRAM is
placed in debug mode via the Disassembly window.
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L Options for Target Target 1

CiC+s | Asm  Linker | Debug | Utilities |

#/0 Base: [

fidependent B/O Base: [DxDDDDDEIDIJ
[T Make RO Sactions Positian Inclependent

PAN Biase [uxzunuuuun

[~ Don't Search Stendard Libraries

20323023

[v Repor 'mightfail’ Conditions as Errors dsatie-veanig [
A410_SramModel sct J Edit.. I
Misc i
confrols L
Linkar |—cpu Cortex-M33*o -
control  |=library_type=microlib —fpu=wvipne —strict—scatter * \M410_Srambodel sct"
sting  |[~summanry_stdemr—info surmmarnysizes —map —xret —callgraph —symbols =
oK ] Cancel Defaults Help
Figure 37. Keil SRAM Output Mode 0
Disassembly
OxOFFFFFFC ARRR ADD r2, sp, #0x2a8
OXOFFFFFFE RARRR ADD r2, sp, #0x2a8
37: {
S»0x10000000 BO82 SUB sp, sp, #8
3g: for(uint32 t i=0;i<30;1i++)
39: {
0x10000002 2000 MOVS r0, #0
0x10000004 3001 STR r0, [=p, #4]
0x10000006 ETFF B 0x10000008
0x10000008 9801 LDR r0, [=p, #4]
0x1000000A 281D CMP r0, #0xld
e -
D main.c* D startup_ADuCM410.s D COMMaon.c D commaon.h D syst
36 [ #endif|
b 37681
38 for(uint32 t 1=0;1<30;1i++)
39 {
40 LED TOGGLE () ;
41 for(uint32 t j=0;3<800000;3++);
42 } g
43 1}

Figure 38. Flash Configuration Setup
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SAFE CODE DEBUGGING/DEVELOPMENT RECOMMENDATIONS

The ADuCM410 code development and programming tools are
similar or identical to those used on other Analog Devices
microcontroller devices and to microcontrollers from other
companies. Care must be taken to ensure the device can be
reprogrammed to avoid lockup situations. In a lockup, the
connection to the ADuCM410 via programming/debug tools is
no longer possible.

This section lists scenarios that can cause lockup situations. If a
lockup situation occurs, recommendations are provided to
recover a device.

SCENARIOS THAT CAUSE DEVICE LOCKUPS
Page 0 Checksum Error
Address 0x1FFC contains a 32-bit checksum for Flash Page 0.

The on-chip kernel performs a checksum on Page 0 excluding
0x1FFC to O0x1FFE If the kernel result does not match the value
at 0x1FFC or if 0x1FFC value is not OxXFFFFFFFF, the kernel
detects corruption of Page 0 and does not exit to user code,
resulting in a device lockup. See the ADuCM410 hardware
reference manual (UG-1807) for information about an integrity
check of the internal Flash Page 0 by the on-chip kernel.

To recover from this situation, mass erase the device via the
downloader tool (I*C or MDIO), and ensure the user source
code sets Flash Address 0x01FFC = OxFFFFFFFE

The example code for the ADuCM410 configures Flash Address
0x01FFC = 0xFFFFFFFE

See page0_checksum in the system_ADuCM410.c file.

User Flash Pages—Corruption of Reserved Locations

The top six 32-bit locations of each flash block are reserved, and
care must be taken not to overwrite these locations. The flash
signature for each block and the write protection settings are
stored in these six locations. See the ADuCM410 Hardware
Reference Manual for information about flash user space
organization.

Ensure the top 32-bit location in each flash page is reserved.

See the example programs included in the installer for details.

Unexpected Resets

Unexpected watchdog resets, software resets, power-on resets,
or external resets can cause debug/programming sessions to
end abruptly because these resets break the SWD interface
between the J-Link and the Cortex core.

If the user source code results in regular resets, try mass erasing
the user flash via the downloader and restart the debug session.
Power Saving Modes

If the user code puts the Cortex core into a power-down state,
the power-down causes issues after a power cycle for the debug
tools that use the SWD interface. Tools like J-Link require the
Cortex core to be fully active.

Keil CMSIS Pack

For Keil pVision users only, ensure Keil CMSIS pack
Version 1.4.0 or later is being used.

RECOVERING LOCKED UP DEVICES

Mass erase the device via either the MDIO or I?C downloader
tool.

Rev. 0 | Page 19 of 20



https://www.analog.com/aducm410?doc=eval-aducm410qspz-410qsp1z-ug-1541.pdf
https://www.analog.com/aducm410?doc=eval-aducm410qspz-410qsp1z-ug-1541.pdf
https://www.analog.com/aducm410?doc=eval-aducm410qspz-410qsp1z-ug-1541.pdf
https://www.analog.com/aducm410?doc=eval-aducm410qspz-410qsp1z-ug-1541.pdf
https://www.analog.com/aducm410?doc=eval-aducm410qspz-410qsp1z-ug-1541.pdf
https://www.analog.com/eval-aducm410?doc=ev-aducm410qspz-410qsp1z-ug-1541.pdf
https://www.analog.com/eval-aducm410?doc=ev-aducm410qspz-410qsp1z-ug-1541.pdf

UG-1541 EVAL-ADUCM410QSPZ/EVAL-ADUCM410QSP1Z

PROGRAMMABLE LOGIC ARRAY (PLA) TOOL

The ADuCM410 integrates a PLA that consists of two PLA element in a block can be connected to other elements in
independent but interconnected PLA blocks. Each block the same block by configuring the output of Mux 0 and Mux 1.

consists of 16 elements, giving a total of 32 elements listed from The user can select respective inputs that correspond to the

Element 0 to Element 31. The PLA tool is a graphical tool that PLA_ELEMX register bits. See the ADuCM410 Hardware

allows easy configuration O_f the PLA. The PLA tool can be ) Reference Manual for a complete list of possible connections for
found on the ADuCM410 installer, under the Tools folder. With the element GPIO input/output, and for the lookup table

the PLA tool, the correct output value is determined after all the configuration in the PLA.

options from the tool is properly selected.
After the inputs are selected from the GUI, ensure that the

CONFIGURING THE GATES AND OUTPUT BLOCK, ELEMENT, and LOOK UP TABLE options are
PLA elements contains a two-input lookup table that can be selected in the top right portion of the tool. Click the ENTER
configured to generate logic output function based on the two button to generate the output of PLA (see Figure 39).

inputs and flip flop in the PLA, as shown in Figure 39. Each

PLA_CLK

PLA_ELEMA

20323-121

Figure 39. Programmable Logic Array Tool

12C refers to a communications protocol originally developed by Philips Semiconductors (now NXP Semiconductors).

ESD Caution
\ ESD (electrostatic discharge) sensitive device. Charged devices and circuit boards can discharge without detection. Although this product features patented or proprietary protection
‘h circuitry, damage may occur on devices subjected to high energy ESD. Therefore, proper ESD precautions should be taken to avoid performance degradation or loss of functionality.

Legal Terms and Conditions

By using the evaluation board discussed herein (together with any tools, components documentation or support materials, the “Evaluation Board”), you are agreeing to be bound by the terms and conditions
set forth below (“Agreement”) unless you have purchased the Evaluation Board, in which case the Analog Devices Standard Terms and Conditions of Sale shall govern. Do not use the Evaluation Board until you
have read and agreed to the Agreement. Your use of the Evaluation Board shall signify your acceptance of the Agreement. This Agreement is made by and between you (“Customer”) and Analog Devices, Inc.
("ADI"), with its principal place of business at One Technology Way, Norwood, MA 02062, USA. Subject to the terms and conditions of the Agreement, ADI hereby grants to Customer a free, limited, personal,
temporary, non-exclusive, non-sublicensable, non-transferable license to use the Evaluation Board FOR EVALUATION PURPOSES ONLY. Customer understands and agrees that the Evaluation Board is provided
for the sole and exclusive purpose referenced above, and agrees not to use the Evaluation Board for any other purpose. Furthermore, the license granted is expressly made subject to the following additional
limitations: Customer shall not (i) rent, lease, display, sell, transfer, assign, sublicense, or distribute the Evaluation Board; and (i) permit any Third Party to access the Evaluation Board. As used herein, the term
“Third Party” includes any entity other than ADI, Customer, their employees, affiliates and in-house consultants. The Evaluation Board is NOT sold to Customer; all rights not expressly granted herein, including
ownership of the Evaluation Board, are reserved by ADI. CONFIDENTIALITY. This Agreement and the Evaluation Board shall all be considered the confidential and proprietary information of ADI. Customer may
not disclose or transfer any portion of the Evaluation Board to any other party for any reason. Upon discontinuation of use of the Evaluation Board or termination of this Agreement, Customer agrees to
promptly return the Evaluation Board to ADI. ADDITIONAL RESTRICTIONS. Customer may not disassemble, decompile or reverse engineer chips on the Evaluation Board. Customer shall inform ADI of any
occurred damages or any modifications or alterations it makes to the Evaluation Board, including but not limited to soldering or any other activity that affects the material content of the Evaluation Board.
Modifications to the Evaluation Board must comply with applicable law, including but not limited to the RoHS Directive. TERMINATION. ADI may terminate this Agreement at any time upon giving written
notice to Customer. Customer agrees to return to ADI the Evaluation Board at that time. LIMITATION OF LIABILITY. THE EVALUATION BOARD PROVIDED HEREUNDER IS PROVIDED “AS IS” AND ADI MAKES NO
WARRANTIES OR REPRESENTATIONS OF ANY KIND WITH RESPECT TO IT. ADI SPECIFICALLY DISCLAIMS ANY REPRESENTATIONS, ENDORSEMENTS, GUARANTEES, OR WARRANTIES, EXPRESS OR IMPLIED,
RELATED TO THE EVALUATION BOARD INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF MERCHANTABILITY, TITLE, FITNESS FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT OF
INTELLECTUAL PROPERTY RIGHTS. IN NO EVENT WILL ADI AND ITS LICENSORS BE LIABLE FOR ANY INCIDENTAL, SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES RESULTING FROM CUSTOMER'S
POSSESSION OR USE OF THE EVALUATION BOARD, INCLUDING BUT NOT LIMITED TO LOST PROFITS, DELAY COSTS, LABOR COSTS OR LOSS OF GOODWILL. ADI'S TOTAL LIABILITY FROM ANY AND ALL CAUSES
SHALL BE LIMITED TO THE AMOUNT OF ONE HUNDRED US DOLLARS ($100.00). EXPORT. Customer agrees that it will not directly or indirectly export the Evaluation Board to another country, and that it will
comply with all applicable United States federal laws and regulations relating to exports. GOVERNING LAW. This Agreement shall be governed by and construed in accordance with the substantive laws of the
Commonwealth of Massachusetts (excluding conflict of law rules). Any legal action regarding this Agreement will be heard in the state or federal courts having jurisdiction in Suffolk County, Massachusetts, and
Customer hereby submits to the personal jurisdiction and venue of such courts. The United Nations Convention on Contracts for the International Sale of Goods shall not apply to this Agreement and is
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