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Features

Frequency range (global ISM band)
2400 MHz to 2483.5 MHz
Programmable data rates and modulation
IEEE 802.15.4-2006-compatible (250 kbps)
GFSK/FSK/GMSK/MSK modulation
50 kbps to 2000 kbps data rates
Low power consumption
19 mA (typical) in receive mode
21.5 mA (typical) in transmit mode (Po =3 dBm)
1.7 pA, 32 kHz crystal oscillator wake-up mode
High sensitivity
Programmable output power
—20 dBm to +4.8 dBm in 2 dB steps
Excellent receiver selectivity and blocking
resilience
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General description

The ADF7242 is a highly integrated, low power, and
high performance transceiver for operation in the
global 2.4 GHz ISM band. It is designed with
emphasis on flexibility, robustness, ease of use, and
low current consumption. The IC supports the
IEEE 802.15.4-2006 2.4 GHz PHY requirements as
well as proprietary GFSK/ FSK/GMSK/MSK
modulation schemes in both packet and data
streaming modes.

The ADF7242 ISM Band Transceiver Radio
evaluation boards consist of a 4-layer PCB daughter
board (Eval-ADF7242DB1Z) which plugs into a
motherboard (Eval-ADF7xxxMB3Z).

infringements of patents or other rights of third parties that may result from its use.
Specifications subject to change without notice. No license is granted by implication
or otherwise under any patent or patent rights of Analog Devices. Trademarks and
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Hardware Overview

Schematics for the Eval-ADF7242DB1 daughter boards and
the Eval-ADF7XXXMB3Z mother board are included in
appendix 1.

The mother board may be powered via the USB cable. The
5V from the USB cable is regulated down to 3.3V for the
Cypress EZ USB IC, the ADuC7020 microcontroller, and
ADF7242 transceiver. Alternatively a battery may be used for
the microcontroller and transceiver. A 3.6V battery is
shipped with the boards.

PC running
Evaluation Software

Figure 1: Hardware overview

Evaluation Software Installation
guide
The ADF7242 evaluation software and documentation can
be installed from the Analog Devices ftp site.
(ftp.analog.com/pub/RFL/7242). Download and run the
ADF7241_Evaluation executable from the FTP site. If the
default paths are used the install will place the relevant files
in the folder C:\Program Files\Analog Devices BV \
ADF7242.

It will also create shortcuts on the start menu (Analog
Devices->ADF7XXX->ADF7242). Refer to Installation
section in the Appendix for further details.

Microsoft's NET2.0 framework or later revision must be
installed on any machine attempting to run this system. This
is available for free download from Microsoft’s web site.
(This will be already installed on most PCs).

This software can run on Microsoft Windows XP,
Windows 2000, Vista and Windows 7 (32bit and 64bit).

Microcontroller Firmware

The motherboard includes an ADuc7020 micro. Updates to
the microcontroller firmware can be loaded over the USB.
Under the help button on the evaluation software tool bar
there is an option to ‘Check Firmware Revision. The current
revision is 02.00.02.05. To update the microcontroller
firmware select Disconnect USB in the evaluation software.
Then select Motherboard firmware updater under tools in
the tool bar. If the default paths are used during the install
the relevant Hex file will be in the folder C:\Program
Files\Analog Devices BV\ ADF7xxxMB3z Firmware. The
install will also create a shortcut on the start menu. On the
GUI browse to the Hex file, click download and follow the
instructions on the GUL

Using the evaluation board software

Evaluation boards connect/disconnect:

The first time the mother board is connected to the PC drivers
need to be installed. The installation process varies
depending on whether the operating system is XP, Vista or
Windows 7. Refer to section Installing USB drivers in the
Appendix for further details.

If you which to run two boards from one PC set switch $4 on
one mother board to Bl (board 1) and to B2 (board 2 ) on the
second mother board.

To launch software: If default installation path used then
from the start menu select Start -> program files -> Analog
Devices ->ADF7xxx -> ADF7242 -> ADF7242. If an
alternative path used browse to ADF7242 in the alternative
path used.

If two boards are connected to one PC launch 2 software
GUIs and select boardl on one and board2 on the other.
Figure 2 shows the software GUL

1. A USB monitor window which displays data transmission
over the USB may be enabled. When the board is connected to
the PC ensure the board selected in the evaluation software
matches the S4 switch setting on the motherboard and then
select the Connect USB button. Select Disconnect USB before
disconnecting the USB from the board.
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2. Clicking Flash LEDs will flash the LEDs on the board

corresponding with that GUL

HIEN Tools Help

1 | [EEE802.15.4 | autoModes | Interupts | GFSK | Memory Access | PERRx | PERTx | Rev 4.0.3 06-11-10
Hardware Comims Mode Settings :
| Board Selection - C:\Documents and Settingsimokeef2iMy DocumentsiLabvIEW Datal\ADF7242 R Tooelings
; T % 26b-10-10\EXE\REY2, 08\ set_802_15_4_rfioZ,txt ﬁl Frequency
~ Board 1
4 3 Frequency ‘Write 245000
EP\CKETl th (H:
R Packet Read E:_?le':t hmheroh et readl £n = .PA Level Setting
b Gz 4
Launch USE R PACKET iHex)
Manitor 4
Status 5
RADIC COMTROLLER COMMAMDS
SPIReady @ _ - - 7 .
FCF | SeqMo, | Addresses  Seleck MAC Header settings (defaults may be used)
RQStatus i [ o | [ meas |
RC Ready |
. Insert
Destination Pan 10 (Hesx) 3 Header data to be header .
et Status | inserted in TX Buffer i
Destination Address (Hex) 1234 |
8 Pkt length  FCF Seq Mo, A A 9 A A
Source Pan ID (Hex) 3 ¥
fHv_ROY| s [ cca |
Address Fields
Source Address (Hex) SE7E A \
! @y 9
f [ e[
Enter TX Packet Payload (HEX)
[ seimor | [ meser |
T Packet Write
2 |
6
Flash LED's Test Modes
:r) Continuous Ti data in T Buffer Colact T¥ test mode
19

Figure 2: This screen shot shows the IEEE 802.15.4 tab.

Configuring the ADF7242

The part will be in IDLE state on start up. Registers should be
programmed in IDLE state.

3. Click on the IEEE 802.15.4 or GFSK tab depending mode of
operation required. Figure 2 shows the IEEE 802.15.4 tab. The
GFSK tab is similar.

A set of configuration files are included in the install. These
contain the recommended register setting for different modes of
operation. The file names indicate the mode and data rate to
which they apply. Browse to select the desired configuration.
Clicking on Mode Settings writes the selected file settings.

4. Similarly clicking on the Frequency write and PA Level

buttons writes the selected frequency and PA power level.

5. Set number of RX buffer bytes you which to read and select
RX Packet Read.

6. TX packet data you wish to transmit may be written to the
TX buffer. Select TX Packet Write to write this data to the
Buffer. If using the continous transmit test mode it is
recommended to write 127 bytes to the TX Buffer.

Changing states

7. Change states as required using the radio control command
buttons. Arrows indicate allowed transition paths. For example
from the IDLE state, click PHY_RDY, then RX to enter RX state
or Click PHY_RDY, then TX to transmit data. Note in Packet
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modes the part automatically transitions back to PHY_RDY
after sending a packet unless a test mode is enabled.

The part should be put into SLEEP state between transitioning
between IEEE 802.15.4 and GFSK modes.

Status Check

8. Click on Get Status to check what state the part is in. ‘LEDs’
will be updated indicating current state.

IEEE 802.15.4 Automatic modes

A firmware download is available which enables frame filtering,
automatic acknowledge and Automatic frame transmission
using unslotted CSMA_CA with automatic retries.

Please refer to application note AN1082 for further details on
these modes.

9. Header settings can be selected and inserted in the TX buffer
in IEEE 802.15.4 mode.

10. To enable these modes the firmware should first be
dowloaded. This is selected under the Auto Modes tab shown in
figure 3.

11. Then configuration options must be selected.

12. Finally enable this firmware add_on.

13. The CSMACA command enables transmission with
unslotted CSMA_CA.

14. An auto status readback may be performed.

IEEE 80Z.15.4 | AutoModes | Interupts | @FSK | Memory Access | PERRx | PER Tx

IEEE 202,15.4 Auto Modes  { Refer to Application Mote AN-1032)

10

Code module download
ADF7242 26b-10-100EXEVREYZ.0A)

5 C:\Dacurents and Settingsimokeef2\My DocumentsiLabYIEW Datal hl

Pan ID (Hex)  Address Type Short Address (Hex)

Frame Fiter Corfig | Auto Config Modes
[ SUCCESS_DATPEND .

auto Accept Frame Pending [
Is Pan Coordinator [ FAILURE_MOACK .
Enable Rx Auto ACK

Enable Automatic Turnaround ERILEE .

May Frame Retries 2 ERROR_CFS >}

Max CCA Retries 4

C5MA Max Back-Off 4

;l i) o1 shart Address 1234 Read auto_status
14
11
SUCCESS 3

CSMA Min Back-Off 0

[ wirite Al Settings

12 13

WRITE a Disable add_on
Figure 3 IEEE 802.15.4 Auto modes tab

CSMACA

Interrupts

15. There are two IRQ pins on the ADF7242. The IRQ1 pin is
used as the interrupt pin on the evaluation board. Figure 4
shows the interrupt tab.

a) Select the desired interrupts to the pin and enable
using LOAD IRQ Settings

b) Read IRQ1 source register by selecting Check IRQ
Status

¢) Clear IRQ1 source register by selecting Reset IRQ

IEEE 802,154 | AutoModes | Interupts | GFSK | Memory Access | PER Rx | PER Tx

15

CCA_Complete O @
R¥_SFD ¥l @
T_SFD O &
R¥X_PKT_REYD il @
T _PKT_SENT O [&]

IEEE 802.15.4 auto mades Interrupts

frame_valid

- O ‘ only use when IEEE
802,15.4 auto modes

address_valid O . add are enabled

csma_ca_complete O .

a) LOAD TRQ Settings
b) Check IRQ) Status
c) Reset [RG

Figure 4 Interrupts tab

Memory Access
16. Figure 5 shows the Memory access tab.
a) All MCR and BBRAM registers may be read.

b) Option to do single register writes to BBRAM or MCR
regsiters.
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IEEE 502.15.4 fko Modes | Interupts | GFSK | Memory Access PER Rx | PER Tx

16
a) MCR Register Readback BER.AM Register
s el
v v
MCR. Read BERAM Read

b}

[ single McR Register Witz |

Format Hex: ADDRESS(lower byte) DATA

Format Hex: ADDRESS(lower byte) DATA
[ single BERAM Register writ= |

For example to write 00 ko register 3CC write CCOI

For exarple to write 00 to register 107 write 0700

Figure 5: Memory Access tab

Receiver PER test

17. One board may be configured as the receiver and the other
as the transmitter. First set up the receiver: write the desired
mode setting and frequency and under the RX PER tab select
the number of packets to include in the PER test. Then select
Begin test. The RX PER tab is shown in figure 6.

IEEE 802.15.4 | AutoModes | Interupts | GFSK | Memory Access | PERRx | pPER Tx

17
Mo. OF Packets to Rx
£
4 500
w

LED Display
£
o Successful Packets

Begin Test:

PER Rx Results|

Received Packets

Missed Packets

o] o

Average RSST Average SQI

0 0
Figure 6 RX PER tab

18. Then set the second board as the transmitter: write the
desired mode setting, frequency, PA power and TX packet and
then under the TXPER tab as shown in figure 7 select the same
number of packets as selected on the RX board. Select the
interval between packets. Then select Begin fest.

The result will be reported on the RX board GUI. Note clicking
on the stop button on the RX end will end the PER test and
report the results as far as it has proceeded. This may be
required if the final packet is missed by the receiver.

IEEE 502.15.4 Auto Modes | Interupts | GFSK | Memory fccess | PERRx | PER Tx

18

Mo, OF Packets to Tx
A
TJ‘ 500

Tx Inkterwval {ms)

7
‘J"D

Beqin Test

Figure 7TX PER tab
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TX Test Modes:

19.There are TX test mode options selectable under the IEEE
802.15.4 and GFSK tabs. In both cases data written to the TX
Buffer can be continuously transmitted. The required frequency
and power should be written. In GFSK one of the packet mode
configuration files should be written. Select the Continuous TX
data in TX Buffer, and then issue the PHY_RDY and TX
commands. The transmitter continuously transmits the packet
stored in TX_BUFFER.

If Command RC_PHY_RDY is issued at any point after this
step, the test mode must be rewritten to the device before
reissuing Command RC_TX.

Note that the transmitter momentarily transmits an RF carrier
between packets due to a finite delay from when the packet
handler finishes transmitting a packet in TX_BUFFER and
going back to transmit the start of TX_BUFFER again.

A test mode to select a carrier transmission may also be
selected.

GFSK also offers the option to transmit a carrier at + or — the
frequency deviation. One of the SPORT mode configurations
files should be written prior to using this test mode.
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Appendix 1

Board Schematics

Eval_ADF7242DB1Z Bill of Material:

Qty | Name Value Tolerence PCB decal | Manufacturing Part No.
3 C1, C15,C18 220nF 10% 0402 LMK105B]J224KV-F
8 C2,C3,C12, C13,Cl14, 27pF 5% 0402 ECJ-0EC1H270]

Cle, C17, C21, C23, C25

4 C4, Ce, C8,C10 1pF 10% 0402 GRM1555C1HIR0BZ01D

4 C5,C7,C9,Cl11 10nF 10% 0402 GRM155R71H103KA88D

2 C19, C20 18pF 5% 0402 GRM1555C1H180JZ01D

3 C22, C24, C28 0.1pF 10% 0402 GRM155R71C104KA88D

2 C26, C27 8pF 0.5pF 0402 GRM1555C1H8RODZ01D
2 L1,L3 2.4nH 0402 Coilcraft 0402CS-2N4X_LU
2 L4, L6 2.7nH 0402 Coilcraft 0402CS-2N7X_LU
1 L5 9.5nH 0402 Coilcraft 0402CS-9N5X_LU
2 R1, R2, R10 100 kohm | 1% 0402 MCROIMZPF1003

1 R3 27 kohm 1% 0402 MCRO1MZPF2702

2 R4, R5, R11, R12, R13 0 ohm 1% 0402 MCRO1MZPJ000

C29, C30, C31, L2, Re, DNT

R7,R8, R9,
1 Ul 2.45GHz 5mmx5mm ADF7242
1 U2 2.45GHz 0603 LFL182G45TC1A208
1 Y1 26 MHz NX3225S5A-26.000000MHZ-G2
1 Y2 32 KHz ABS07-32.768KHZ-7-T

' DNI: do not insert
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Eval_ADF7242DB1Z Schemtic:
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Figure 8 ADF7242DB1 Daughter board schematic
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s

Eval_ADF7XXXMB3Z Schematics:

REVISION RECORD
LR ECD NO:

APPROVED: | DATE:

13/00

3V3-USB 3v3-UsB 3V3-USB
T 3V3-USB 3v3-use 3V3-Usa

R4t Rs3
K2 2

sva-ise c
i =
Iz GND Ve
B —*n 2
oLkouT pB7/F07 4% AT TN
PDO/FDB 5 ] 10
£107 cvrotbo-ose YRR HE !
|3 D+ a PD3/FDI1 g 25 s
FD4/FD12 (48
A " Br — -
— PD5/FD13 57 3V3-USE
B N AAA WS ge/ron
T« '/+SLOE e
s w ;
ilons ey i 5
L .5/FIFOADRI CTLI/sFLAGR 3T
= — USB_GONNMS 6/+PKTEND _  GTL2/+FLAGG [P CAS-120TA —
Re b soa . L 5o
RDYO/xSLRD seL seL B
4700 ORANGE ROTV/«sLUR .
o xisLaut
a-use .
. xian 0
l l l l l 3 -
Sir TW T $hur TW TW TUM R
- - - Analog Devices Inc.

e ADF7xxx_MB3Z Mother Board

ona: oA (USB Interface)
P— —
QUALITY GoNTROL: oaTeD: Eval—-ADF 7xxx_MB3Z
peye onren:
SGALE: ‘sum: 1o 4

Figure 9ADF7XXXMB3Z mother board schematic, page 1
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Appendix 2

Installation of Evaluation software:

The ADF7242 evaluation software and
documentation can be installed from the Analog
Devices ftp site.(ftp.analog.com/pub/RFL/7242).
Download and run the Executable. If the default
paths are used the install will place the relevant

files in the folder C:\Program Files\Analog
Devices BV \ADF7242. For 64 bit Windows 7 the
default folder path is C:\Program Files
(X86)\Analog Devices BV \ADF7242.

¥ proj_ADF724x_6 =]ty

Destination Directary
Select the primary nstalltion dirsctory

All software will be installed in the following locationls). Tainstall software inta a
diferent location(s). click the Browse buiton and sslest anther direstory.

Directary for piol ADF7243_6
‘c ‘\Program Files'\Analog Devices\ADF 7242\ ‘ [ B ]

Directory for National Instruments products

[E\Program Fies\Nafonal Instumerts\ | [ Bowse. |

ccBack || Mext»> } Cancel
Recommend using default installation paths.

W proj_ADF724x_2

License Agreement
“ou must accept the license(s) displayed below ta procesd

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT  ~

INSTALLATION NOTICE: THIS IS A CONTRACT. BEFORE YOU DOWNLOAD THE SOFTWARE
IAND/OR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT. BY
[DOWNLOADING THE SOFTWARE AND/OR CLICKING THE APPLICABLE BUTTON TO
COMPLETE THE INSTALLATION PROCESS, YOU CONSENT TO THE TERMS OF THIS
IAGREEMENT AND YOU AGREE TO BE BOUND BY THIS AGREEMENT. IF YOU DO NOT WISH TO
BECOME A PARTY TO THIS AGREEMENT AND BE BOUND BY ALL OF ITS TERMS AND
(CONDITIONS, CLICK THE APPROPRIATE BUTTON TO CANCEL THE INSTALLATION PROCESS,
DO NOT INSTALL OR USE THE SOFTWARE, AND RETURN THE SOFTWARE WITHIN THIRTY
(30) DAYS OF RECEIPT OF THE SOFTWARE (INCLUDING ALL ACCOMPANYING WRITTEN
MATERIALS, ALONG WITH THEIR CONTAINERS) TO THE PLACE YOU OBTAINED THEM. ALL
RETURNS SHALL BE SUBJECT TO NI'S THEN CURRENT RETURN POLICY.

1 Definitions. As used in this Agreement, the following terms have the following
meanings:

@1 accept the License Aareementls).
(O do nat accept the License Agreement/s).

[ «cBack J[_Mews>> ] [ Concal ]

Accept license agreement required to proceed.
Then next.

Start Installation
Rewiew the following summary before continuing.

Upgrading
s prol ADF724x_6 Files

Adding or Changing
+ National Instruments system companents

Click the Mext button to begin installation. Click the Back button to change the installation settings.

SaveFile... << Back || MNemtss LCancel

Next

B ADE7xMB3 Drivers Install 3.4.2.0 Setup (3=

Welcome to the ADF7xMB3 Dnivers
Install 3.4.2.0 Setup Wizard

This wizard will guide vwou through the installation of
ADF7xME3 Drivers Install 3.4.2.0,

It is recommended that you close all other applications
before starting Setup, This will make it possible to update
relevant system files without having to rebaot your
computer,

Click Mext to continue.

Click next

vers Install 3.4.2.0 Setup

Choose Install Location P
Chanse the folder in which ko install ADF7MES Drivers Install 3.4.2.0, R 9 )

Setup will install ADF7xME3 Drivers Install 3.4.2.0in the Following folder, To install in a
different Folder, click Browse and select another Folder. Click Install o start the installation.

Destination Folder

= \Program Filestanalog ADF#x 5 Browse,..

Space required: 2,5MB
Space available: 261,266

< Back H Instal I l Cancel
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ftp://ftp.analog.com/pub/RFL/7242

Preliminary Technical Data Eval-ADF7242DBZ1

Click next

Software Installation

1 E The zoftware you are instaling has not paszed Windows Logo
2 testing to verify itz compatibility with Windows XP. [Tell me why
thiz testing is impartatt. )

Continuing your installation of this software may impair
or destabilize the correct operation of your spstem
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the software vendor for software that has
passed Windows Logo testing.

[ Continue Anyway ] [ STOF Installation ]

If this window appears select Continue Anyway

$ ADE7xMB3 Drivers Install 3.4.2.0 Setup (=3

Completing the ADF7xMB3 Drivers
Install 3.4.2.0 Setup Wizard

ADF7xMB3 Drivers Install 3.4.2.0 has been installed on your
compuker.

Click Finish ta close this wizard.

Finish
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Eval-ADF7242DBZ1

Preliminary Technical Data

Initial connection of hardware

On initial connection of the board to a PC USB
port, a found new hardware wizard is launched.
Depending on the operating system the install
process varies.

For XP

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps you install software for.

ADI Eval- ADF7rexMBZ3 boardh2 USE Fimware Download

(*) I your hardware came with an installation CD
“&2 or Hoppy disk. insert it now.

‘what dao you want the wizard to do™

() Install the software automatically [Recommended)
() Install from a list or specific location [Advanced]

Click Nest to continue:

Select install automatically and click Next.

1 E The zoftware you are installing for this hardware:
.
A0 Eval-ADFrmstBZ3 board#l USE Firmware D ownload

has not pazzed Windows Logo testing to vgrif_y itz compatibility

with "windaws XP. [Tell me why thiz testing iz important.]

Continuing your installation of thiz zoftware may impair
or destabilize the t op 1on of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hard dor for soft that has

d Wind Logo testi

p qg-

[ Contitue Anpway ] I STOP Installation ]

dware Installation

If this window appears select Continue Anyway

Found New Hardware Wizard

Completing the Found New
Hardware Wizard
The wizard has finished instaling the software for:

ADI EvalADF PasMBZ3 board#? USB Fimware
Download

Click Finish to close the wizard.

When second found new hardware wizard
appears repeat this procedure.

For Windows 7 this installation occurs
automatically.
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