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ADuCRF101 Development System Getting Started Tutorial

INTRODUCTION

The ADuCRF101 is a fully integrated data acquisition solution
designed for low power wireless applications. It features a 12-bit
ADC, alow power Cortex™-M3 core from ARM, a 431 MHz

to 464 MHz and 862 MHz to 928 MHz RF transceiver, and
Flash/EE memory packaged in a 9 mm x 9 mm LFCSP.

Refer to the ADuCRF101 product page for future updates.

Additional support for the ADuCRF101 is available through
the EngineerZone® website.

GENERAL DESCRIPTION

The ADuCRF101 development system allows evaluation of
ADuCRF101 silicon. This getting started guide introduces the
support features and tools supplied with the evaluation kit. In
addition, it shows and describes how to connect the evaluation
hardware and explains when external components are required
for operation.

This guide describes the software files that are included on the
DVD and explains how to download them. This guide works as
a tutorial by providing a step-by-step account of how to download
evaluation versions of third-party software tools. Instructions
are provided for how to load code examples that are supplied on
the DVD. These examples demonstrate the simple operation of
the ADuCRF101.

Working through this guide brings the user to a stage where
they can start to generate and download their own user code
to use in their own unique end-system requirements.

The radio interface engine (RIE) is the software programming
interface that controls the ADuCRF101 radio. This interface
allows users to easily configure and use the radio.

The Analog Devices, Inc., ADRadioNet™ wireless networking
solution is available on request.

ADuCRF101 MINI BOARD AND EMULATOR BOARD

PLEASE SEE THE LAST PAGE FOR AN IMPORTANT
WARNING AND LEGAL TERMS AND CONDITIONS.

Figure 1.
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DEVELOPMENT SYSTEMS OVERVIEW

Different systems are available that are optimized for the

various types of evaluation requirements.

Table 1 lists the contents available for each type of system.

Table 1. Development Systems Content

Mini Kit QuickStart | QuickStart Plus
Content (MK) (QS) (QSP)
Mini Board 1 1 2

Antenna 1
Emulator Board | 0
Battery Holder 0
DVD 1

—_O = -

2
1
1
1

The mini board is optimized for 433 MHz or 868 MHz/915 MHz
operation. Table 2 lists the models and their optimized communi-

cation frequency.

Table 2. Development Systems Models

Model Description Frequency
EV-ADUCRF101MK1Z Mini kit 868 MHz/915 MHz
EV-ADuCRF101MK3Z Mini kit 433 MHz
EV-ADUCRF101Q51Z QuickStart 868 MHz/915 MHz
EV-ADuUCRF101QS3Z QuickStart 433 MHz
EV-ADuUCRF101QSP1Z | QuickStart Plus | 868 MHz/915 MHz
EV-ADuCRF101QSP3Z QuickStart Plus | 433 MHz

ASSEMBLING THE HARDWARE

Do not plug in the hardware before the software is installed (see
the Software Installation section).

(e LU
e P

ST

11101-117

Figure 2. ADUCRF 101 Mini Board and Emulator Board

DVD CONTENTS
Each kit contains a DVD with the following contents:

Documentation
Analog Devices utilities

This getting started guide assumes that a mini board and an
emulator board are available.

ADRadioNet WIRELESS NETWORKING

ADRadioNet is a wireless networking solution for the ISM
band. It uses IPv6 addresses and combines most of the features
expected in such solutions, that is, low power, multi-hop, end-
to-end acknowledgement, self-healing, and so on. Even with all
of these features, the main feature of ADRadioNet is ease of use.

e  Third-party software
e  Comprehensive example code
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SOFTWARE INSTALLATION

Each kit includes a DVD containing software to be installed on
the PC before the evaluation board is used.

WARNING

The J-Link OB driver must be installed before plugging the
emulator board USB device into the PC.

SOFTWARE CONTENT PROVIDED
Table 3 shows the tools provided on the DVD.

Table 3. Tools

Tools Functions

Keil pVision® For compiling/debugging and code
development, a 32 kB limited version

IAR Embedded For compiling/debugging and code
Workbench® development, a 32 kB limited version

Segger J-Link J-Link software and documentation pack

Software includes USB drivers for the emulator, J-Link
Commander, and J-Mem
CM3WSD A utility that accepts a hex file and allows it

to be downloaded via the USB interface to
the ADUCRF101 device on your evaluation
board

Elves An application that helps a C programmer
choose appropriate functions from Analog
Devices libraries and simplifies deciding
which values to place in the function
parameters

There are three parts to the installation:

e ADuCRF101 documentation and code example copy.

e J-Link OB driver installation.

e Integrated software development tool installation
(Keil pVision or IAR Embedded Workbench for ARM
(EWARM)).

COPYING THE CONTENTS FROM THE DVD

To copy documentation, code examples, and utilities, insert the
DVD into the CD-ROM drive, and copy the ADuCRF101v1.0
folder to the PC hard drive.

All subsequent steps assume that this folder has been copied
directly onto the C drive.

CM3WSD.exe

The folder \ADuCRF101V1.0\Software Tools\CM3WSD
provides an executable called CM3WSD.exe. This software
accepts a hex file and allows it to be downloaded via the USB
interface to the ADuCRF101 device on your evaluation board.

You may want to add a shortcut link for this executable to your
desktop.

Elves.exe

The \ADuCRF101V1.0\Software Tools\Elves folder contains
the elves.exe files. These files are useful tools that accompany
the software function libraries in
\ADuCRF101v1.0\Code\ADuCRF101\DasLib. Again,

installation is not required, but you may want to add a shortcut
link for this executable to your desktop.
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INSTALLING THE J-LINK OB DRIVER

The J-Link OB USB driver is required to be installed before 4. Check that the emulator board appears in the Windows®
using a serial wire interface, such as the interface of the JAR Device Manager in both the communications port and the
Embedded Workbench, to download and debug code. USB controllers lists.
To install the I—Lll’lk OB USB driver, L Computer, Management EH’E‘E'
. . g Fle Action Yew Window Help ;@IJ

1. Double-click the Setup_JLinkARM_V470.exe executable = & 2 )

file located in the Segger folder on the DVD. ' Commrications Port (COM2) A
2. Follow the on-screen instructions to complete the AL, relogy - SOL {COM3)

(7 1Link CDC UART Part (COM7S)

installation. Ensure that the Install USB Driver for J-Link- = 58 Sromesea
. L R = X Secure Digital host contral
OB with CDC option is checked as shown in Figure 3. . é e CoEErE
=@, Sound, viden and game controllers
- g System devices
5 Choose options 58 El % Universal Serial Bus controllers
Generic USE Hub
Choose optional componerts that should be installed: Generic LISE Hub
Generic USE Hub
v Install USE Driver for J-Link Generic USE Hub

Inkel{R) ICH? Family USE Universal Host Controller - 2934
- 2935
- 2936
- 2937
- 2938
I¥ Cieate entry in start menu - 2939
[~ Add shortcuts to desktop R.) ICH3 Family USEZ Enhanced Host Cantroller - 2934

Jw nstall USE Driver for J-Link-08 wit

Choose options for creating shartcuts

11101-118

Figure 4. Device Manager

CONCLUSION

After following the software installation procedures, the USB driver
<ock [ New> Carcel | for the J-Link OB is installed and verified.

Figure 3. Segger Driver Install Options You can, therefore, proceed to developing code and down-
loading it to the ADuCRF101.

11101-101

3. Plugin the emulator board and check the device manager
(see Figure 4).
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IAR INSTALLATION AND TOOLS

IAR TOOLS INSTALLATION #% IAR Embedded Workbench IDE
File Edit View Project Tools Window Hel
The IAR Embedded Workbench is required for building the

supplied examples and for downloading and debugging 5 ‘ E’ =) g
et : ol wire i =
applications via the serial wire interface. e L
|ADC - ADCchannels v/
To install the IAR Embedded Workbench, double-click the = PR
EWARM-CD-6503.exe executable file located in the IAR folder = iDuCRH i e
on the DVD—this folder was not copied onto the hard drive W=YS]ADC - ADCcha... | v | |
during the software installation procedure. [JApplication *
Note that installing the IAR Embedded Workbench requires an g EEE?;: :
active Internet connection to register on the IAR website and to 3 Output
obtain a free license key. G010 -Debug v
Follow the on-screen instructions to install the JAR Embedded g S;—S r:nSe P:Sut_ dzlvr:ners :
Workbench. (7 Fadio - Feceive v
) SFI- Slave Interru... «
IAR DEMO CODE 'WDTimer-Debug
Several example projects are available in the IAR workspace BWUTimer- Comp...  « .
located in the following directory: g
C:\ ADuCRF101v1.0\Code\Examples\ADUCRF101.eww Figure 6. Available Projects in the Workspace
To open this workspace, from the File menu, choose Each example includes a comprehensive low level peripheral
Open>Workspace..., and navigate to the workspace file. function library called DasLib, which can be used to interface
% AR Embedded Workbench IDE to the peripherals of the ADuCRF101.

(5N Edit View Project Tool indow Help

it B : Comprehensive documentation for both the libraries and the
L o= _ ' examples are included as shown in Figure 7.

Save Workspace ADuCRF101vl.0\Documentation\DasLib\index.html
Close Workspace
—H1 [ Libraries
iy Adclib.c
LT ClkLib.c
; DioLib.c
Recent Files 3 GpﬂJbC
Recent Workspaces D_ o |nt|_|b|:
M i : PwilLib.c
Figure 5. Opening the IAR Workspace RSFL!b'C
Spilibc
Several relevant projects are available within this workspace as UrtLik.c
shown in Figure 6. ‘Wektlib.c 3
wWtlib.c g

Figure 7. DasLib Library Set
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Changing Projects

#7 1AR Embedded Workbench IDE

To change projects, right-click on a different project in the Fle Edit View Project Took Window Help
workspace and click Set as Active from the menu that appears 0= (e
(see Figure 8). :
* | Readm
Files 2| o | int main() Fadio - Receive A4 S
= [EADUCRF101 t ansigned ch Files = PR A #
—&5 G ADC - ADCchann... v unsigned ch G PtU - Shutdown v
—& L1 Application WdtGo (T3CON = (F Radio - Rec... v
ADCchannels.c UARTInit (12 [ 1 Application
— [ ADCcont.c |
F— [ ADCeontDha /s ADC init .
- : SEEe 2R | transmit.c
|— ADCRatioketri.. LdcPd (ADCCO 7 Common
— ¥ ADCTempSen... ucTineout = . .
F— [ ADCtimerDhA.c cptld (pADI (O Libraries b
L— [ ADCtimerOver... GptCEg (pADI Overview #DC | DIO | GPTim ¢ 4 FjE
&= (1 Comman GptClrint(p ]
ibravi HVIC Enabl *
& (] Libraries VIC _Enable Messages
DOutput while {'ucT - . . - -
BIDIO - Debug ucTimeout = Building configuration: Radio - Receive
J GPTimars - Timers v Options. .. pI Updating build tree...
(F P - Shutdown v Make o receive.c
. . DI Link,
I Radio - Receive v Inking
’7_ buid Al b
. : Rebui -
Overview ADL | AU | Ul |_' C;an Total number of errors: 0
< - Total nurmber of warnings: 0
hMessages
Building configuration: Radio - f add N
Updating build tree.. o| S
radioeng.c Remove =] Build [ Debug Log o
Linking g
Ready El
Total nurmber of errars: 0 Source Code Control ¥ Figure 10. Recompiling Projects
Total number ofwarnings: 0 File Properties... ) Downloading and Debugging a Project
§ To download and debug a project,

Modifying a Project the beginning of the main function. The following debug
To modify a project, features can be used: single step, step over, breakpoint.)
1. Make a change to one of the source files contained in the

project. - | BiE 08 |
2. Savethe fl'le. (The project then requires recompiling before Figure 11. IAR Debug Toolbar Button

downloading to the ADuCRF101.)
3. Click make (see Figure 9) to recompile the project as 2. Click go as shown in Figure 12.

shown in Figure 10. & 18R Embedded Warkbench IDE

File  Edit Wiew Project Debug Disassembly J-Link Tools “Window Help

Figure 8. Changing Projects

WS

& L

32

1. Click debug. (Debugging of the code execution starts at

11101-102

s-2=N- 1] |
822 L5 @

Figure 9. IAR Make Toolbar Button

-

Figure 12.1AR Go Toolbar Button
The code then executes on the ADuCRF101.
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USING THE RADIO EXAMPLE

INTRODUCTION

The following is required for use with the radio example project:

e  Two mini boards

e  Two emulator boards
e  Two antennas

e  Two USB cables

The example workspace described in the IAR Demo Code section
should still be opened within the IAR Embedded Workbench.

The following two radio examples are provided in the example
workspace:

¢  Radio transmit (see Radio - Transmit in Figure 15)
e  Radio receive (see Radio - Receive in Figure 15)

One mini board is used to demonstrate how to transmit a radio
packet. The other mini board is used to receive the radio packet
that was transmitted.

These examples use the radio interface engine, which is the
mechanism for accessing the radio on the ADuCRF101.

The full documentation for the radio interface engine functions can
be found in the following document in the Documentation folder:

ADuCRF101RadioInterfaceEngineFunctions_Rev0_1326.pdf
HARDWARE SETUP

For the purpose of this example, designate one mini board as
the transmitter and the other as the receiver. The hardware
contained within these kits should be connected as shown in
Figure 13.

11101-105

Figure 13. Radio Demo Hardware Setup

Note the serial number of the emulator board connected to the
transmitter and also of that connected to the receiver. The serial
number of the emulator board is marked on the underside of
the emulator board as shown in Figure 14. It will be needed

to identify the transmitter and receiver to IAR EWARM in a
later step.

541000024

12C

N B4V~
35i¢

11101-106

Figure 14. Emulator Board Serial Number
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DOWNLOADING THE RADIO TRANSMIT EXAMPLE

To download the radio transmit example to the mini board
designated as the transmitter,

1. Select the Radio - Transmit example program in the IAR
Embedded Workspace as shown in Figure 15.

& |AR Embedded Workbench IDE

File Edit View Project Tools Window Help

nE=a=1- |
®
Radio - Tranzmit A

ADC - ADCehannels

ADC - ADCeont

ADC - ADCoontDiba,

ADC - ADClimerDibdd,

ADC - ADCtirerDverflow

ADC - RaticMetic

ADC - TempSensor

DIO - Debug

GPTimers - Capture

GFTimers - Timers

PR - External Interpt

PrU - akeup Timer

PtU - Shutdown

Radio - Receive
i it

- Slave

- Mazter Interupts

- Slave Intermupts

SPI - Master D4

SPI - Loopback

WD Timer - Debug

‘Wl Tirer - Compare

Wl Timer - FromS leep

9 GFTimers - Timers * v
F FrAL - Shutdown *
= (7 Radio - Transmit * v

Fa CaApplicatian
[

| L@ [ transmitc «
& C3 Common *
F@ CLibraries *
L@ 3 Output

—

o apt | DIo | G-F"I.'}rners| PMU | Rado | 5P | g

<

11101-014

-

Figure 15. Selecting the Radio Transmit Example Program

2. Select Rebuild All from the Project menu, as shown in
Figure 16. (Note that you should always perform a Rebuild
All action after switching projects.)

Tc:c:ls Window Help

i Add Files...
I Add Group...
Import File List...
! Edit Configurations. ..

TR TTRTT

Remove

Create Mew Project...
Add Existing Project...

’

Options... ALT+H7
:
| Wersion Control System 3
1 Make F7
L
il Rebuild Al
T Clean
| Batch build. .. Fa
I
Download and Debug CTRL+D

Debug without Downloading

Download 3

Open Device File 3

B Tt

11101-015

Figure 16. Rebuild the Project

3.  Download the project by selecting Download active
application as shown in Figure 17. You will be prompted
to select the correct emulator board as shown in Figure 18.
Select the serial number of the emulator board that you
designated previously as the transmitter.

# IAR Embedded Workbench IDE

File Edit View Qa8 Tools Window Help

Add Files... v

Add Group... = ., |
Import File List... Readme. et | ADCchanr
= Edit Configurations... b SEE
A REEEEEEFEEE R
Al Remove AL P
B [EADUCFF fexampls  re

gbrief De
¥e
gversion W

—E fADC-  Create New Project...
R LA Add Existing Project...

&g Options... ALT4FT N fauthor Ei
— 4 gdate Fe
— [/,  Version Control System 3

— [+

Make F7 )
All files for i
Rebuild Al p_rO'-udEd as i:
The user assum:

Clean It 1is the respe
Batch build. . F8 [0 28 Ehe resm
. to ensure that
.
c]1 B S
o b Download and Debug CTRL+D K #include "inclu
10w Debug without Downloading
HDI0-
int main(void
O T — BT
& ad active a)
G Phil -
- R Dowrload file. .. 1
FE (FRadi  Cpen Device File Q
}_E‘ 7 Apalieat Erase memory 3
JJalle=1Tu]y] — 2
| =& L E

Figure 17. Download the Radio Transmit Example
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J-Link %470 - Emulator selection @

Please select the emulator you want to connect ta:

#  USE Identification

Figure 18. Selecting the Transmitter Mini Board

11101-107

An example of a radio transmit program is shown in Figure 19.

A Initialise the Radio
if [RIE_Fesponse == RIE_35uccess)
RIE Response = RadioInit(DR_358_4kbpz Dewvilkbpa);
S Set the Frequency to operate at 915 MHz
if (RIE_Response == RIE_ Success)
RIE_Response = RadioSetFrecquency (2150000007 ;
A Bet the PA and Power Level
if (RIE_Response == RIE_Succeszs)
RIE Fesponse = RadioTxSetPh(DifferentialPi,Powverlewelll):

if (RIE_Response == RIE Success)
i
if (VAR _LENGTH)
RIE_Response = RadioTxPacketVariahlelen(lZ, "HELLO WORLD™):
else

RIE_Response = RadioTxPacketFixedLen(lZ, "HELLO WORLD™);

Figure 19. Transmit Example Program

DOWNLOADING THE RADIO RECEIVE EXAMPLE

To download the radio receive example to the mini board
designated as the receiver,

1. Select the Radio - Receive example program in JAR
Embedded Workspace as shown in Figure 20.

11101-119

#~ IAR Embedded Workbench IDE

File Edit View Window Help

DeEdd |
x
Fiadio - Transmit v

ADC - ADCchannels
ADC - ADCcort
ADC - ADCeontDha
ADC - ADChimerD A,
ADC - ADCtimerOverflow
ADC - R atioMetric
ADC - TempSenszor
DI0 - Debug
GPTimers - Capture
GPTimers - Timers
P - Estemnal Intermipt
Frl - akeup Timer
PRL - Shutdown
‘R adio - Receive
F adio - Transmit
SPI - Master
5P - Slave
SPI - Master Interrupts
SPI - Slave Interrupts
SPI - Master Dha
SPI - Loopback
WD Timer - Debug
Wil Timer - Compare
W Timer - FramSleep
Ha G GFTimers - Timers v
9 Pl - Shutd own *
= (F Radio - Transmit * v
= O3 Application
=
| transmit.c *
3 Common *
[OLibraries *
(3 Output

—_ e

[ overview 4D | BID | G.F"I.'Iimers| PMU | Radio | SPI | RN

Project Tools

<

b

Figure 20. Selecting the Radio Receive Example Program

Select Rebuild All from the Project menu as shown in

Figure 16. (Note that you should always perform a Rebuild

All action when switching projects.)

Download the project by selecting Download active
application as shown in Figure 17. You will be prompted
to select the correct emulator board as shown in Figure 2
Select the serial number of the emulator board that you
designated previously as the receiver.

J-Link ¥4.70 - Emulator selection @

Please select the emulatar you want to comnect to

#  LUSB Idertification
0 SN 541000022
24

T

Figure 21. Selecting the Receiver Mini Board
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An example of a radio receive program is shown in Figure 22.

A7 Initialise the Radio
if [(RIE_Fesponse == RIE_Success)
RIE_Fesponse = RadioInit(DFR_33_d4kbps_DewvZOkbps) ;
A Set the Fregquency to operate at 915 MHz
if (RIE_Fesponse == RIE_Zuccess)
RIE Feszponse = RadiofSetFrequency (91500000070 ;

if (RIE Fesponse == RIE_Juccess)
{
if (VAR _LENGTH)
RIE_Responsze = RadioBExPacketWVariablelenf(]:
else
RIE_Response = RadicRxPacketFixedLen(l:Z):
printf("waiting for a packetin™):

b

if [RIE Fesponse == RIE_Success)
{
while | 'RadicRxPacketdwvailable()):
}

Figure 22. Receive Example Program

11101-120

RUNNNING THE EXAMPLE

To run an example,

1.  Press the RESET switch on the mini board designated as
the receiver to place the board in receive mode. (Observe
that the LED on this board is not blinking.)

2. Press the RESET switch on the mini board designated as
the transmitter to transmit a single packet.

3. The LED on the mini board designated as the receiver
should begin blinking, indicating that a packet has been
received.

4. A terminal program, such as HyperTerminal, can be
connected to the COM port of the receiver to get a visual
indicator of the packet received.

waiting for a packet

-7 HELLC WORLD & R551 -25

11101-109

Figure 23. Receiver Terminal Program Output
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APPENDIX A

SOFTWARE DOCUMENTATION

The documentation described in Table 4 is available on the DVD. Any user of the ADuCRF101 development systems should consult these
documents before proceeding to explore the ADuCRF101.

Table 4. Software Documentation Included on DVD

Folder File Name Description
Beta_ADuCRF101v1.0\Documentation\ ADuCRF101GetStarted_UG481.pdf ADuUCRF101 tutorial guide for use
with the ADuCRF101
development system
Beta_ADuCRF101v1.0\Documentation\DasLib\ index.html DasLib low level function library
reference
Beta_ ADuCRF101v1.0\Documentation\DataSheet\ ADuCRF101Datasheet.pdf ADuUCRF101 Sp0 data sheet
ADuUCRF101_UG_231.pdf ADuUCRF101 user guide
Beta_ADuUCRF101v1.0\Documentation\Evaluation Board\ ADuCRF101_EvalBrdGuide_UG480.pdf ADuCRF101 Evaluation Board
User Guide
Beta_ ADuCRF101v1.0\Documentation\RadiolnterfaceEngine\ | ADuCRF101RadiolnterfaceEngineFunctions.pdf Describes the RIE functions
implemented on the
ADuUCRF101
Beta_ADuCRF101v1.0\Documentation\Technotes\ AN-772.pdf A Design and Manufacturing
Guide for the Lead Frame Chip
Scale Package (LFCSP)
AN-1159.pdf 12C-Compatible Interface on
Cortex-M3 Based Precision
Analog Microcontroller
(ADuCxxx Family)
AN-1160.pdf Cortex-M3 Based ADuCxxx
Serial Download Protocol
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APPENDIX B

IAR DOWNLOAD INITIAL SETUP AND TROUBLESHOOTING

To set up the configuration for an IAR project,

Click Linker in the Category box, and override the linker

1.  Right-click the project name in the workspace area or in the configur at1(;n file by s;ilectlng Ovefr I;de det;lult llgn th;
: . . Linker configuration fil ion nfi wn
project pull-down menu to access the project configuration. Linker co ation file section of the Config tab as sho
2. Click General Options in the Category box, and select in Figure 26.
AnalogDevices ADUCRF101 as the device in the Target Options for node "Blink"
tab as shown in Figure 24.
Options for node "Blink" &| Category
— General Options
C/C++ Compiler
Assembler S
Categary: Output Converter Config | Library | Inpui | Optimizations || Output | List | #define | D 4 *
[Geners Oprors Custom auld
CfC++ Compiler Build Actions Linker corfiguration file
Assembler B
Qutput Converter Target | Qutput | Library Configuration || Library Options | MISRAC:200. ¢ * Debugger Overide defak
Custom Buld Simulator [SPROJ_DIRS\. \ \common\ADUCRF 101 icf |2
Build Actions . Angel
Linker Processor variant GDE Server
Debugger CiCore IAR. ROM-monitor
Simulator - Jink/1-Trace Configuration file symbol definitions: {one per line)
Angel ® Device |Ana\og Devices ADUCRF101 ‘ % TI Stellaris FTDI
GDB Server Macraigor
IAR ROM-manitor PE micro
Jink{1-Trace " RDI
I Stellaris FTDI Bkl ST-LINK
Macraigor Third-Party Driver
PE micro
RDI
ST-LINK «
Third-Party Driver g
El
S Figure 26. Overriding the Linker Configuration File
g . .
] 5. Click Debugger in the Category box, and select J-Link/
Figure 24. Selecting the Device J-Trace from the Driver box and Run to main in the
3. Click C/C++ Compiler in the Category box, and specify Setup tab as shown in Figure 27.
the include directory as shown in Figure 25 in the P——
Preprocessor tab.
' i
Options for node "Simple1” AL YRR
General Options
C/C++ Campiler
Assembler —
Categary: Qutput Converter Setup | Download || Images | Extra Options | Plugins
— Custom Build
General Options [ Multifile Compilation Build Actions Driver Runte
sasembier e =
Output Converter Language | Code || Optimizations | Output || List | Preprocessor |D SR Simulator Setup macros
Custom Build ;
Bt Ao [ gnore standard incude directores o [ se macro fet)
Linker AR ROM-monitor ‘ ‘
Debugger Additional include directories: (one per ling) I-Link/1-Trace ‘ ‘
Simulator SPROJ_DIRS'.\. Ninclude LMI FTDL
Angel :;Icralgur Device description file
GDB Server
IAR ROM-moritor ST-Link D1 Overide defaut
IHink/I-Trace Preinclude file: Third-Party Criver ‘ ‘
LMI FTDI |
Macraigor )
A01 Defined symbals: (one per line}
ST4ink [[] Preprocessor output to file o
Third-Party Driver g
Figure 27. Setting Up the Driver
5

Figure 25. Specifying the Include Directory
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6. Click Debugger in the Category box, select Verify 8.
download and Use flash loader(s) in the Download tab
as shown in Figure 28.

With J-Link/J-Trace still selected in the Category box,
configure the Connection tab as shown in Figure 30.

Options for node "Simple1” @
Options for node "Simple1™ E|
B General Options
General Options Assembler —_—
€/C++ Compiler Output Converter Setup | Connection | Breakpoints
Assembler e Custom Build Communication
Output Converter Setup | Download | Images | Bxtra Options | Plugins Build Actions ®uss
Custom Build [ Attach to program Linker
Linker Verfy download Slmulftor
Angel Interface JTAG scan chain
Py [ Suppress download GDE Server
Angel Use flash loaders) 1AR ROM-monitor QTG
Cover defak o . L]
1A% ROM-monitor | LML FTDL @swo
Jink{3-Trace Macraigor I:l
LMI FTDI ROT
Macraigor ST-ink [ Loy at
i g communication
RDI Third-Party Driver
ST-Link | |
Third-Party Driver
<
3
S
g Figure 30. Selecting the Connection Options
g
Figure 28. Setting the Debugger Download Options
7. Click J-Link/J-Trace in the Category box, and configure
the Setup tab as shown in Figure 29.
Options for node "Blink"
General Options
C/C++ Compiler
Assembler S
Output Converter Setup |Connect\on Ereakpoirts
Custom Build Reset
Buid Actions —
Linker [Hatt after bootioader v | |
Debugger
Simulator JTAG/SWD speed
Angel O Auto.
GDB Server l:l
TAR ROM-monitor
ol Ktz
TI Stellaris FTDI
Macraigor
PE micro
RDI
STLINK
Third-Party Driver
&
oK. 3
o J [ corcel ] g

Figure 29. Configuring the J-Link/J-Trace Settings
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APPENDIX C
WINDOWS SERIAL DOWNLOADER

The Windows serial downloader for a Cortex-M3 based part
(CM3WSD) is a Windows software program that allows a user 1.
to serially download Intel extended hex files as created by
assembler/compilers to the ADuCRF101 via the serial port. The

Downloading

To begin a download,

Launch the Windows serial downloader by double-clicking
CM3WSD.exe in the following directory:
C:\ADuCRF101v1.0\Software Tools\CM3WSD

Intel extended hex file is downloaded into the on-chip Flash/EE
program memory via a selected PC serial port.

See the Installing the J-Link OB Driver section for information
on how to determine the correct COM port to use on the PC. This

o CM3WSD

File to download

[E= o =3

|C: WADUCRF107w1.08S oftware TaolshCh WS 04S ample. hex

Browse...

COM port should be used in all subsequent steps. SETE Badate
P q P |COM2 (JLink CDC UART Port) ~| |nsa0 +|
The emulator board USB driver should be installed as per the
Installing the J-Link OB Driver section before proceeding. :
Flash Action
Preparing for Downloading | Program and Verity =l
I Autarun [~ Autaflash

Prepare the system for downloading by configuring the board
as follows:

Connect the ADuCRF101 mini board to the emulator board.
Connect the interface board to the PC using a USB cable.

11101-110

Figure 31. ADuCRF101 Mini Board Connected to Emulator Board

Place the ADuCRF101 into serial download mode using
the following sequence:

a. Hold down the BOOT switch on the mini board.

b.  Press and release the RESET switch on the mini board.
c. Release the BOOT switch on the mini board.

11101-111

Figure 32. Boot and Reset Switches

Monitor Status

Ready @ 115200 baud n,8.1.

ADUCRFI01T 128E30  received.
Erazing 14 pages of 512 bytes each.
Downloading ... 6776 bytes
“erifying ... B77E bytes

Flashing Complete.

Connect test board to PC COM1 at 115200 Baud
Click. Start.
Connect test board to PC COMZ at 115200 Baud. Click Start.

Press Download and pulse Reset on hardware.

Click Reset to run progranm.

FReset Exit

11101-112

Figure 33. Downloading Using CM3WSD

2. Select the following file:
C:\ADuCRF101v1.0\Software Tools\CM3WSD\
sample.hex
(The sample.hex file is a simple program that causes an
LED to continuously blink, indicating the successful down-
load of code.)

3. Select the correct JLINK CDC UART COM port from the
Serial Port box.

4. Select a baud rate of 115200 from the Baudrate box.

5.  Click Start in the CM3WSD dialog box. The CM3WSD
sends a reset command to the ADuCRF101.

a.

b.

If the ADuCRF101 is in serial download mode and the
COM port between the PC and the mini board is set
up correctly, the CM3WSD starts downloading

the .hex file and display a progress bar.

After the file is successfully downloaded, the Monitor
Status box displays the message Flashing Complete.

6.  Click Reset in the CM3WSD dialog box to run the program.

a.

Rev. 0 | Page 15 of 20

An LED begins blinking on the mini board indicating
that the .hex file has been downloaded and is
executing.

The Monitor Status box displays the message Running.
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APPENDIX D

USING ELVES.EXE

Elves is a useful tool for generating simple C function libraries
to get started on evaluating any peripheral. All the user needs
to do is choose the required parameters for each function

and Elves generates the C source code that configures all the
appropriate ADuCRF101 registers.

1.

4 Ehws (o] ® =l

Seoct Funchon Sel

In the folder, C:\ADuCRF101v1.0\Software
Tools\Elves, double click the file Elves.exe to launch
Elves.

e ]

[+ CADREI LGN O\ Codn Bar TR L B

- Function Dietads

Chocae Function| [ . . . )

Gource Code

i -
neale Palib.h
Ghriaf  Far of FUW pavipheral fumerions.

11 files fer ADGCRFIOL prowided by AT, ineluding this fils, ars
provided

The user sspumes any and all risk from the use of this cods
Iu is the
R ansurs BRAT Ehe rasulting spplicaRiin pATSOYES A2 Temuired and is sefe. -

Wrarsion VD

Quuchor  PAD CSE group
Adate Buptenbar 2012

18 withows warranty of amy kied, sither srpressed or implied.

of the persun

this code inte an applicstion

11101-113

2.

Figure 34. Launching Elves

To add a library, click Add and go to the directory
C:\ADuCRF101v1.0\Code\DasLib.

A list of header files is available. Add the header file(s) that
you wish to use.

" Select Librany Source
@T}-\ |, <« ADUCRFI0L/LO » Code » Daslib « [ |[ Search Dastib 2]
Organize New folder = Al @
Name . Date modified Type Size B
| [] AdeLibh 10/08/2012 18:56  C/C++ Header 2k8|
[ ClkLibh L0 L628 C/Cew Header K8
5] DioLibh 03/10/2012 1106 C/C++ Header 3KB
1] Drmalibh /0020131208 C/C s Header 118
1) Feelibh L2 1B C/Ces Header 1K@
2] Gpttibh L4/03/2012 1628 C/Cos Header 1@ L
8 T2cLibh 05/10/2012 1002 C/C++ Header 2K8 1
(1] TntLib. 14032012 1428 C/Cov Header 1B
(1) pomlibh L0922 1618 C/Ces Header 1@
5] Puribsh 14/03/2012 1428 C/Co+ Header 1KB
5] Rstlibh 14/03/2012 1428 C/Co+ Header 1KB
1) Spilibh L4032012 1628 C/C++ Header K8
1) urttibh LA 1S CACes Header 1@ ™
5] WetLib.h 14/03/2012 1428 C/Co+ Header 168 "
File name: AdcLibh - <
3
:
b=
d

Figure 35. Select Source Library

[lea [hves

For example, if the AdcLib.h library is added (see
Figure 35), the user can generate functions to control
the ADC.

Select Funchion Set
Help Ext

_tat | Bere| v |
[

€1V ADUCRFLOLyL. 04 Cede DusLibiddelib, b

Furcion Detads
| Cogy
Chooss Function| | 1
Dhocn Furchon |44 pgetCrgiint iChan, it iFef, imt SClE, iab iheq Ea|
Senace Coxde
e ot Rdelnic fist iRefBuf, ine iTne, ine iDMAY
fbrief int AdeCfgint AdcPdiint iPd}

(0 palecer wingle snded ADCD inpue
1 malecer pingls snded ADCL inpue
selects single ended ADCZ impus.
selects single ended ADC3 impus.
selects single ended ADCA imput.
selects single snded ADCS impur.
d1ffarantial ADED - ADED irputs
ADED Arpute -

- I

Figure 36. List of Functions

Take, for example, the function AdcCfg, in the Choose
Function section as shown in Figure 36. The user
configures the parameters to meet their needs and each
parameter is explained in the Source Code section of the
window shown in Figure 37.

Sebect Function Set

L8t | [Bemon|| [V |

o) ]

[=] T AEATRIOIY O\eedebartab kcian T

chcrc CHSEL_VBATOIVA, ADCCFG_REF_INTERNALI25Y, ADCCFG_CLF_FCOREDAVA, ADCOFG_ACD_2] Copy
" aaeta |1 o | et | =3 | ea b
L Ll R BTG FEF (N TERHAL] 25, -]

[ADCCFG REF INTERHAL12SY
ADCCFG_REF_LYVDD

Bpacam ilef : (ADCCFC_BEF_INTERMALLZSV,ADCCFC_REF_LVIC) -
- ABCCPC_BEF_INTEBNALLZSY for select the intermal 1.25 U refersnce as the ADC refers
- ADCCPG_BEF_LVID for LVED as the ADC reference.

Souce Code

Bpasas iCIX : {ADCCPC CLE L ADCCFE_CLK_
ADCCPG_CLE_FCOREDIVA for fcors / 4 idefawlt).

G_CLE_FCORRDIVD for fcors / B s

IEFG_CLE_FCOREDIVIG for foore / 16

CEFG_CLE_FCOREDIVOZ for foore / 92

. ADECFE_CLE,_| L ADCCFE_CLF

Apaves ikeq 1 ((ADCCFC_ACQ_?,ADCCFE_ACO_4,ABCCRC_ACQ_8, ADCCFE_ACQ_1#)

= 0 or ADCCFC_ACO_2 dfor 2 Avquisitien clocks.

= 1 or ADCCFC_ACO_4 dor 4 Avquisicien clocks. -
Fl m '

Figure 37. Selecting Parameters

Once satisfied with the register settings, select Copy and
then paste this function into your source code in Keil
or IAR.
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APPENDIX E

SERIAL COMMUNICATION WITH THE PC

Examples that use the UART can be communicated with using
the following HyperTerminal setup:

1. Open HyperTerminal or an equivalent serial
communication tool.

2. Select the COM port that corresponds with the USB
emulator board.

3. Configure this COM port as shown in Figure 38.

COM4 Properties

Port Seftings |
Bits per second: | v|
Diata bits: |E v|
Parity: |None v|
Stop bits: |1 v|
Flow cantral: |None v|
OK l [ Cancel ] Applh §
k|

Figure 38. COM Port Setup
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RELATED LINKS

Resource Description

ADuCRF101 Product Page, ADUCRF101 Precision Analog Microcontroller ARM Cortex-M3 with ISM Band Transceiver

AN-772 Application Note, A Design and Manufacturing Guide for the Lead Frame Chip Scale Package (LFCSP)

AN-1160 Application Note, Cortex-M3 Based ADuCxxx Serial Download Protocol

AN-1159 Application Note, I*C-Compatible Interface on Cortex-M3 Based Precision Analog Microcontroller (ADuCxxx Family)
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NOTES

ESD Caution
ESD (electrostatic discharge) sensitive device. Charged devices and circuit boards can discharge without detection. Although this product features patented or proprietary protection
‘m 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 expressly disclaimed.

©2015 Analog Devices, Inc. All rights reserved. Trademarks and ANALOG
registered trademarks are the property of their respective owners.
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