HBANT

the power of less

ANT Frequency Agility

ABSTRACT

ANT frequency agility improves co existence between ANT devices and stationary interference
sources (such as Wi-Fi). ANT frequency agility is built into some ANT devices (refer to datasheets
for capabilities), and can be implemented at the application level for other ANT devices. For
devices that have built-in frequency agility, specific instructions are described, as well as the key
design considerations for implementing such a scheme at the application level. Algorithms for
implementing both the master and slave side controllers are described, and source code for a PC-
based controller application is provided.
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1 Introduction

As wireless devices using the 2.4GHz radio band increase in popularity, the likelihood of encountering
situations where ANT devices will be operating on the same frequency as other devices will also increase. In
most cases, ANT communications will be largely unaffected due to the radio’s extremely short “active” time
required to transmit ANT data packets. However, in cases where other devices can monopolize certain radio
frequencies, there will be a higher likelihood of interference. Enabling ANT frequency agility improves
coexistence of ANT devices with these types of systems.

Similar to frequency hopping schemes, ANT frequency agility allows a channel to change its operating
frequency; however, unlike hopping, operating frequencies are only changed when significant degradation is
observed in the ANT channel’s performance.

ANT frequency agility is included internally in some ANT devices (refer to data sheets for capabilities), or can
be implemented at the application level.

Since IEEE 802.11 is typically the most common source of interference in the 2.4GHz band, the discussions in
this document focus mainly on the avoidance of 802.11 transmissions.

2 Relevant Documents

It is highly recommended that the following documents be read and understood prior to using this application
note.

e ANT Message Protocol and Usage

e ANT Development Kit User Manual

3 Bill of Materials

The following is a list of the hardware tools required for testing the example given in this application note:

e 1 x ANT Development Kit

4 Frequency Agility Design

In order to design an efficient frequency agility system, the following is required:
e A simple method of tracking the link performance,
¢ A method of synchronizing frequency transitions,
e A method of channel discovery,
e A set of RF channel frequencies that optimize the system.

4.1 Channel Discovery

One problem with switching frequencies is the increased time it takes to initially discover a device. The
discovery or acquisition time increases with each additional frequency that the slave is required to search on
prior to discovering the master. ANT frequency agility uses three different frequencies distributed over the
usable 2.4 GHz ISM band. Due to the high transmit power and bandwidth of IEEE 802.11 devices it was found
that further sub-dividing the ISM band with more frequencies did not result in better performance. Limiting
the frequency agility to three configurable frequencies helps to reduce the slave’s average acquisition time.

4.1.1 Slave

When a slave device configured in frequency agility mode opens a channel, it will perform a standard search
on one of the three defined frequencies; however, on exceeding the specified search timeout, instead of
closing the channel, the slave will switch to the next specified RF channel frequency and continue searching.
Again, on exceeding the search timeout, the slave will change to the third specified channel frequency and
continue searching. The slave will search twice on each of the three possible RF channel frequencies before
closing its channel
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4.1.2 Master

On opening a master channel configured in frequency agility mode, the master will transmit acknowledged
messages on one of the three designated frequencies. If no slave responds within a set duration, the master
will change to the second RF channel frequency. Again, if no slave responds, the master will change to the
third RF channel frequency. The time it takes for a master device to rotate through the three RF channel
frequencies is calculated from the search timeout as shown below:

Master Discovery Transmission Time = (Search timeout)/3

The master continues cycling through each of the three configured RF channel frequencies indefinitely, or
until the application closes the channel.

4.1.3 Search Timeouts
The master and slave devices shall have identical search timeout values. This ensures the master and slave
devices can find each other in the case of significant RF degradation.

4.2 Synchronizing Frequency Transitions

If a master and slave have established communication and the link performance is determined to be poor,
ideally, the transition to a new frequency should occur simultaneously. Section 4.3 describes how the
frequency transitions are based on link performance. As both sides are monitoring the link, this helps ensure
that both sides of the channel shall transition at roughly the same time, but would not require that they do so
at exactly the same time.

Both master and slave shall transition to the next frequency listed in a fixed table known by both sides (as
described in Section 4.1). This method of synchronizing the transitions is simpler and more reliable than
using methods which require additional messaging between the master and slave, especially when in poor RF
conditions.

4.3 Tracking Link Performance

Tracking link performance is critical as the quality of a link serves as an indicator to switch frequencies.
Master and slave devices monitor link performance slightly differently, as described in the following sections
4.3.1 Slave

The slave uses a simple method to detect a poor link. The ANT protocol specifies that after a certain number
of consecutive missed messages, the slave shall drop into search. For a slave device configured in frequency
agility mode, this search shall occur on the next RF channel frequency as specified in the frequency agility
configuration list

The number of consecutive failures (C) before a slave drops into search is dependent on the channel period,
as show below:

If T < 32768 (i.e. message rate is slower than 1.1 Hz)
C=4

Else

63535
c=|=2= ]
T

Where T is the channel period, in 1/32768 seconds. Note that the above equation takes the floor of the
division.

Some ANT devices support the EVENT_RX_FAIL_GO_TO_SEARCH message. For these devices, the number of
EVENT_RX_FAIL messages received at the application level shall be one less than the number calculated for
'C’ in the above formula. For example, a slave device at 4 Hz (T = 8192) will have a C value of 8. However,
the number of EVENT_RX_FAIL messages received by the application will be 7 if the device supports the
EVENT_RX_FAIL_GO_TO_SEARCH message.
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4.3.2 Master

The master tracks link performance using acknowledged messages. This allows the master to determine if a
slave is successfully receiving messages. The master can then monitor the link performance keeping a count
of consecutive failed messages (i.e. EVENT_TRANSFER_TX_FAILED). This is accomplished using a counter
that is incremented on each consecutive failed message. Anytime a message has been successfully received
(i.e. EVENT_TRANSFER_TX_COMPLETED), the counter is reset to 0. Once the counter equals a specific
number of missed messages, (calculated based on the channel period and search timeout), the link is judged
to be poor and the device shall switch to a different RF channel frequency.

The number of consecutive failed messages (C) before a master switches to a different RF channel frequency
is calculated as shown below:

C =

5 32768
3 T

Where T is the channel period, in 1/32768 seconds, and S is the search timeout, in seconds.
Again, a successful message resets the counter to zero, and the process starts again.

In general, the number of failed messages detected by the master will be higher than the number of missed
messages seen by the slave. This is due to the master requiring two RF transmissions(data message from
master to slave, and acknowledgement from slave to master) in order to receive a successful message (i.e.
EVENT_TRANSFER_TX_COMPLETED).

4.4 Choosing RF Frequencies

The primary purpose of ANT frequency agility is to avoid interference from stationary interference sources
such as 802.11. In General, 802.11 routers are configured to operate on channels 1, 6 or 11. These channels
are 22MHz wide and have center frequencies of 2.412GHz, 2.437GHz and 2.462, respectively (Figure 1).

2.403 2.439 2.475
2.412 2437 2.462 ‘
2.401 2423 2426 2.448 2.451 2473
WiFi 1 WiFi 6 WiFi 11

Figure 1. Common Wi-Fi Channels and ANT Frequency Agility Default Channels

ANT devices may experience high levels of interference if they are operating on frequencies that are within,
or near, an active 802.11 channel. This is due to the high transmit power and bandwidth of most 802.11
devices while they are actively transferring data. For an ANT device to coexist with an 802.11 signal, it has to
operate on a frequency distal to the 802.11 channel.

The ANT frequency channels selected for this application are 3, 39, and 75. These correspond to 2.403GHz,
2.439GHz and 2.475GHz, respectively. These frequencies were selected as default values as each one is
sufficiently far away from the two of the common three 802.11 channels (Figure 1).
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5 ANT Frequency Agility

For those ANT devices that have internal frequency agility, it is a simple matter of enabling frequency agility
when assigning the channel. Operating frequencies may be left at the default values of 3, 39 and 75, or set
as desired.

Figure 2 outlines the steps to configure and establish a frequency agility channel. Boxes with dashed outlines
are optional steps; if not specifically set, default values for these parameters will be used.

Boxes shaded in grey refer to parameters that are required to establish any ANT channel. White boxes relate
to parameters that should be considered when using an ANT frequency agility channel. First, use the Assign
Channel (0x42) command and assign a bi-directional channel type, and set the extended assignment byte to
0x04 to enable frequency agility. This must be done on both master and slave devices.

MASTER SLAVE
fmmmm o e mmm e
|
! Set Network Key | i Set Network Key |
1 Network #: 0 I ] Network #: 0 !
I Ee_vr_ufi"s _____ l . _KEVLEUE"E _____ l
Assign Channel Assign Channel
Type: 0x10,0x30 or 0x50 Type: 0x00,0x20 or 0x40
Extended assign: 0x40 Extended Assign: 0x40
Set Channel ID Set Channel ID
Device # Device # or “0”
Device type Device type or “0”
Trans’ type Trans' type or 0"

Set Channel Period

Set Channel Period |
I "8192" (4Hz)

“8192" (4Hz)

1 1

I Configure Frequency | I Configure Frequency |
! Agility ! ! Agility !
| Frequency 1:““3"” | | Frequency 13 ) |
1 Frequency 2: “39 : 1 Frequency 2: “39 :
X Frequency 3: “75” . ' Frequency 3: “75” "

1 Set Search timeouts ! | Set Search timeouts |
! HP: ™X + Y” ! ! HP: “X” !
1 1 1 1

| LENAL LP: “Y”
Open Channel Open Channel

Figure 2. Establishing a Frequency Agility Channel

If frequencies other than the default are desired, use the Configure Frequency Agility (0x70) command to
designate the three agility frequencies. Make sure these are set to the same values, in the same order, on
both master and slave.

Search timeout values should be considered carefully, as they influence the amount of time the devices will
take before changing frequencies. It is important that these values match on both master and slave. Take
care to ensure that the master’s high priority search timeout equals the sum of the slave’s high
priority, and low priority search timeouts (if applicable to the device you are using).
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Configure the remainder of the channel (channel ID, channel period etc) as desired, ensuring the master and
slave message periods also match, then open both master and slave channels to establish communication.
The internal ANT frequency agility will perform as described in section Error! Reference source not
found..

Note: frequency agility should only be used in a point to point communication use case. As the master relies
on acknowledged messages to monitor the link, multiple slave devices will create a race condition and result
in undesired behavior.

6 Application Level Implementation Example

For ANT devices that do not internally include frequency agility (refer to data sheets for capabilities), the
attached source files detail the implementation of a PC-based application that can be configured as either
master or slave of the frequency agility channel.

Two USB interface boards and two ANT modules are required in this example application. Both modules can
be connected to the same or separate computer(s).

Open the application and select the USB port number that the master device is connected to. Click the
‘Connect Device’ button. Follow the same procedure for the slave device (i.e. under the ‘Slave’ tab).The
application automatically detects the type of ANT device used, and displays the device’s capabilities.

Figure 3 illustrates how to connect the ANT devices.

% ANT Freguency Agility Demo - v.1.0

Connecting Devics
D Correcled Successhubd

Master Device Datals:
May ANT Channels: B
Max Hebworks: 3

Masx Duata Chanreds: D
ICapakeities:

Firvale Hebeatks

‘Pt Charwed T Powe
“Liowy Priceiby Sea
Search List T
Eleruded Mastiymy
‘Scan Charnel Suppon
“Ext Chanrwel Assignment
Provarnity Seaich

Mazter Device Dizplay Slave Device Dizplay

Master Device | Shave Device

USE Devica Setting: Channal Setings Demao Contrals
USE Pot Mo Charnel Period Curent AF Frequency
1 w a2 S32TER [sloc (4 Hz
. Device Type  Trans. Type Fieq 1 Fiea 2 Freq 3
i3 = 1 =l 1 e 3 R EEE

Metwaork, Kep Search Tereout

A N I 000 N0 C00- 0O 12 & "25:z= 303
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Figure 3. Connecting the ANT Modules
Ensure that the channel period, search timeout, and network key parameters are the same for both devices.

The default channel period is set to 8192/32768 seconds (4 Hz). The network key is set to the default public
network key. The network key must be entered as a series of hexadecimal bytes. The default search timeout
is set to 30 seconds on both master and slave. This application uses only high priority search timeout for
both the master and slave devices. Figure 4 shows the location of the channel period, network key, and
search timeout controls in the application window.

™ ANT Frequency Agility Demo - v.1.0

LConnectng Dewce Lonnectng Device
Drevice Cormacled Successiulyd Drevice Cormmcted Swocessiud
Mastes Device Detals Slawe Device Detads
Masx ANT Channels: 8 Max ANT Channsls: 4
M Metworks: 3 Miacs Medwarks: 3

M Data Channeds: 0 Max Dot Channels: 0
Coapuabiitens: Capabiitis:

Prrvabe Mebworks Frrvate Metworks
Pt Chanreel T Powes

Liows Peicaiity Sesich

Search List

‘Extended Meszagng

Sean Charnel Suppon

«Ext Channel Assignment

Prosarity S eanch

Master Device Dizplay Slave Device Dizplay

Master Dewvice | Slave Devies

LUSE Device Settings Channel Settings Demo Contrale
UIEE Por Mo Charnal Panad

e JTEE o |4

: Charnel 1D Frequency Channels
OO i et

Fieq 1 Freq 2 Freqg 3
13 - |1 = - I B RS E

Mebwaork Koy Seanch Timaoul

AN T EREET" At  AEERTEey

Curesnt RF Fresqusncy

Figure 4. Channel Period, Network Key, and Search Timeout Controls

The slave’s channel ID (i.e. device number, device type, and transmission type) should be set to match the
master device, or use ‘wildcard’ values (0) to find any master device transmitting on the desired RF space.

The channel period should be selected to suit the specific application’s desired data throughput, latency and
power consumption requirements. The channel period impacts the performance of the frequency agility
channel in that the faster the master channel period, the faster the slave can acquire it. This improved
performance comes at the cost of increased power consumption.
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Additionally, the search timeout impacts the performance of the frequency agility channel. If the search
timeout is long, there is a potentially long acquisition period in the case of discovering a device. A fast search
timeout may not provide sufficient time for the devices to acquire one another. Note that this application
makes use of high priority search timeouts only (i.e. low priority search timeout set to zero).

The three RF frequencies configured for the frequency agility channel can be set as desired (Figure 5).

&Sl ANT Freguency Agility Demo - v.1.0

Connecting Device. .. Connecting Device. ..

Device Connected Successfully! Device Connected Successfully!
Master Device Details: Slave Device Details:

Max AMT Channels: 8 Max AMT Channels: 4

Max Metworks: 3 Max Metworks: 3

Max D'ata Channels: O Max D'ata Channels: O
Capabilities: Capabilities:

-Private Metworks -Private Metworks

-Per Charnel Tx Power
-Low Priority Search
“Search List

Extended Mezzaging
-Scan Channel Support
-Ext Channel Azzignment
Froximity Search

Master Device Dizplay Slave Device Display

Master Device | Slave Device

LUSE Device Settings Channel Settings Cermo Controls
ISB Port Mo. Channel Period Current BF Frequency
219z FA2TEE [s]lor |4 Hz
. R Chanrel D Frequency Channelz
Device Mo, Device Type  Trans. Type Freq.1 Freq 2 Freq 3
33 2l 1 == A = 31539 5|7 =
Open Channel
Metwork Kep Search Timeout
™ .
A T Clear Display 00-00-00-00-00-00-00-00 12 %] *25:= 305

Figure 5. Setting RF Frequencies
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To start the communication, click the *Open Channel’ button on both devices. The master device starts by
sending acknowledge messages on the RF channel frequency set in “Freq 1”. The slave device starts
searching on RF channel frequency “Freq. 1”. Figure 6 illustrates the application window on opening the

channels.

™ ANT Frequency Agility Dema - v.1.0

Resettng Module

Hebeork, Kep Set: §0,0,0,0,0,0,0,00
Charnel Assagred

Charmel ID St 33,1, 1

Radso Frequency Set 3

Charnel Pesiod et B152

Oipening Channel. .,

Charnel Dpaned Successfuly

ek faded on RF: 3 MasterCounter: 1
ck faled on RF: 3 MasterCountes: 2
Ack faled on RF: 3 MasterCoundes: 3
ek faded on RF: 3 MasterCoundes: 4
Ack faled on RF: 3 MasterCountes: 5
Ack faded on RF: 3 MasterCountes: &
ik faded on RF: 3 MasteCountes: 7
Ack faded on RF: 3 MasterCountes: 8
ck faded on RF: 3 MasterCountes: 9
ek faded on RF: 3 MasteCountes: 10
Ack faled on RF: 3 MasterCounter: 11
Ack faled on RF: 3 MasterCoundes: 12
ek faded on RF: 3 MasterCounder: 13
T (0CAD-CACHHON000 000 00D 22

T (DP00-00-00H00-00-00-00-23

Toc (OPI0-00-00HO0HO0H00-00-24

T [)C0-C0-OOHO0H00-00- 00025

T (DP0-00-00H00-00-00-00- 25

Master Device Dizplay

Master Davicn | Shve Device

Connecting Device..
Drewace Cornecled Successhaid

Slawe Device Datads:
Max ANT Channels: 4
Max Metwoiks 3
Wazx Daka Channeds: 0
Capabilihes:

-Prreats Nebeorks

Fiesettng Mode

Hebwark. Kep Set - {0,0,0,0,0,0.0,0)
Channel &zsagned

Charnel ID Set 33, 1.1

Riacha Frequency Set 3

Channel Penod Set 8192

Search Tmeost Sel

O\penineg Charnel .,

Channel Dpared Successfuly

§ earching o RF: 3.
Rixc [1)00-00-00-00-00-00400-21
Fixc [1)00-00-00-00-00-00-00-22
Fixc [1)00-00-00-00-00-00-00-23
Fixc [1)00-00-00-00-00-00-00-24
Fixc [1)00-00-00-00-00-00-00-25

Slave Device Dizplay

USE Device Seting: Channel Seftings

Demo Controls
USE Pt o Charnel Period B e B Frocumcy

FA2768 ] o Hz 3
: Chanrel 1D Frequency Channed:
Device Mo, Device Tupe  Trang. Type Freq 1 Fieq 2 Fieg 3

ANT

Bestveck: oy Search Timesout
“25s= s

Figure 6. Master and Slave Behavior When the Channel is First Opened
To observe the frequency agility behavior of the master, click the ‘Close Channel’ button under the slave
device tab. In the “"Master Device Display” the MasterCounter value will increment with each unsuccessful
message, and eventually the master changes RF channel frequencies.

The current RF channel frequency is displayed in the “Current RF Frequency” box under “Demo Controls”.
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Figure 7 illustrates a master device transmitting acknowledged messages, without the presence of a slave. The
MasterCounter increments to the maximum value determined by the channel period and search timeout, then the master
changes RF channel frequencies.

The process repeats until a slave responds with an acknowledgement, or until the channel is closed.

ANT Freguency Agility Demo - v.1.0 @@@
Ak failed on RF: 29 MasterCounter, 22 | R [1)00-00-00-00-00-00-00-E4 -
Ak failed on RF: 29 MasterCounter, 23 R (1]00-00-00-00-00-00-00-£5
Ak faled on RF: 39 MasterCounter; 24 R (1]00-00-00-00-00-00-00-E6
Ack faled on RF: 33 MasterCounter: 25 R (1)00-00-00-00-00-00-00-E7
Ack failed on RF: 33 MasterCounter: 26 Ri=: (1)00-00-00-00-00-00-00-E8
Ack failed on RF: 39 MasterCounter: 27 Fiw: [1)00-00-00-00-00-00-00-E9
Ack failed on RF: 39 MasterCounter: 28 Fiw: [1)00-00-00-00-00-00-00-E4
Ak failed on RF: 39 MasterCounter; 23 R (1]00-00-00-00-00-00-00-EB
Ak failed on RF: 29 MasterCounter; 30 R (1)00-00-00-00-00-00-00-EC
Ak failed on RF: 39 MasterCounter; 31 R (1)00-00-00-00-00-00-00-ED
Ak failed on RF: 39 MasterCounter; 32 R (1]00-00-00-00-00-00-00-EE
Ack faled on RF: 33 MasterCounter: 33 R (1)00-00-00-00-00-00-00-EF
Ack failed on RF: 33 MasterCounter: 34 Ri=: [1)00-00-00-00-00-00-00-F0
Ack failed on RF: 39 MasterCounter: 35 Fiw: [1)00-00-00-00-00-00-00-F1
Ack failed on RF: 39 MasterCounter: 36 Fiw: [1)00-00-00-00-00-00-00-F2
Ak failed on RF: 39 MasterCounter; 37 R (1]00-00-00-00-00-00-00-F3
Ak failed on RF: 29 MasterCounter, 38 R (1)00-00-00-00-00-00-00-F4
Ak failed on RF: 29 MasterCounter; 39 R (1)00-00-00-00-00-00-00-F5
Ak failed on RF: 39 MasterCounter; 40 R (1]00-00-00-00-00-00-00-F8

Ack falled on BF: 75 MasterCounter:
Ack failed on RF: 75 MasterCounter. 2
Ack failed on RF: 75 MasterCounter: 3 Fiw: [1)00-00-00-00-00-00-00-F3
Ack failed on RF: 75 MasterCounter: 4 Fiw: [1)00-00-00-00-00-00-00-F&
Ak failed on RF: 78 MasterCounter: & R (1]00-00-00-00-00-00-00-FB
5
7
g

—y

R (1)00-00-00-00-00-00-00-F7
R [1)00-00-00-00-00-00-00-F8

Ak failed on RF: 75 MasterCounter: R (1]00-00-00-00-00-00-00-FC
Ack failed on RF: 75 MasterCounter; Chanrel Clozed
Ack failed on BF: 75 MasterCounter;

b v
Master Device Display Slave Device Dizplay
Master Device | Slave Device

USE Device Settings Channel Settings Demo Controls

USE Port Mo, Channel Period Current RF Frequency
F32FER 5] or Hz 75
. . Channel |D Frequency Channels
Device Mo,  Device Type  Trans. Type Freq. 1 Freq. 2 Freq 3
Cloze Channel
Metwork Fey Search Tirmeout
™ .

A T —_=> *255= 30s

Figure 7. Master Displaying Frequency Agility Configuration

Re-opening the slave channel demonstrates how the slave searches over the three frequencies and acquires
the master.
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The slave device’s frequency agility behavior can similarly be observed by closing the master channel once
there is an established connection between master and slave. The slave drops into a search after receiving
the maximum number of EVENT_RX_FAIL’s (as calculated in Section 4.3). After the search duration exceeds
the search timeout, the slave then changes the RF channel frequency and searches again. If an appropriate
master is not found, the slave will continue to change frequencies and search as described in Section 4.1.
This process is repeated a maximum of 6 times (i.e. twice in each frequency) and is illustrated in Figure 8
below.

ANT Frequency Agility Demo - v.1.0

T [0)00-00-00-00-00-00-00-0C # || Re: [1)00-00-00-00-00-00-00-1E ~

T (0)00-00-00-00-00-00-00-00
Te: [0)00-00-00-00-00-00-00-0E
T (0)00-00-00-00-00-00-00-0F
T (0)0C-00-00-00-00-00-00-10
T (000-00-00-00-00-00-00-11
T (0)00-00-00-00-00-00-00-12
Te: (0)0C0-00-00-00-00-00-00-13
T (0)0C-00-00-00-00-00-00-14
T (00C0-00-00-00-00-00-00-15
T [0)00-00-00-00-00-00-00-18
Te: (0)00-00-00-00-00-00-00-17
T (0)0C-00-00-00-00-00-00-18
T (0)0C-00-00-00-00-00-00-19
T (000-00-00-00-00-00-00-14
Te: (0)0C0-00-00-00-00-00-00-18
Te: (0)0C-00-00-00-00-00-00-1C
Te: (0)0C-00-00-00-00-00-00-10
T (00C0-00-00-00-00-00-00-1E
Te: (0)0C0-00-00-00-00-00-00-1F
Te: (0)00-00-00-00-00-00-00-20
T (00C-00-00-00-00-00-00-21
T (00C0-00-00-00-00-00-00-22
Te: [0)00-00-00-00-00-00-00-23
Te: [0)00-00-00-00-00-00-00-24
Chanrel Clozed

R+ [1)00-00-00-00-00-00-00-1F
Fi=: [1)00-00-00-00-00-00-00-20
Fi=: [1)00-00-00-00-00-00-00-21
R [1]00-00-00-00-00-00-00-22
R+ [1)00-00-00-00-00-00-00-23
Fi= Fail

Fi= Fail

R= Fail

R+ Fail

R+ Fail

Fi= Fail

R= Fail

R= Fail

Searching on RF 39..

Search Timeaut on channel
Searching on AF 75...

Search Timeout on channel
Searching on RF 3.

Search Timeaut on channel
Searching on AF 33,

Search Timeout on channel
Searching on RF 75,

Search Timeaut on channel
Searching an RF 3.

Channel Cloged

Master Device Display Slave Device Display

taster Device | Slave Device

USE Device Settings Channel Settings Cemo Controls

LISE Port Mo, Channel Periad Current RF Frequency
219z S32FES [s]ar 4 Hz 3
R ] Channel [0 Frequency Channels
Device Mo, Device Type  Trans. Tupe Freq.1 Freq. 2 Freq 3
3 2| =l = 3 2[@ 3l[m 2
Open Channel
Metwork Keyp Search Timeout
™ .
A T Clear Display 00-00-00-00-00-00-00-00 12 %] "255= 305

Figure 8. Slave Displaying Frequency Agility Configuration

Note that, in this example, the slave device is an AP1 module. At 4 Hz, eight EVENT_RX_FAIL’s are received
before the slave drops back into search. For devices that support the EVENT_RX_FAIL_GO_TO_SEARCH
message, only 7 EVENT_RX_FAIL messages would be displayed (at 4 Hz) followed by the
EVENT_RX_FAIL_GO_TO_SEARCH.
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7 Closing Remarks

This application is aimed at providing a detailed description of how ANT frequency agility works, and how to
establish a frequency agility channel whether it is included internally in the ANT device, or implemented at
the application level. Note that frequency agility is meant for a point to point case, with a single master and
slave. Frequency agility is not meant for use in multiple slave networks.

The primary goal of the system described is to allow ANT devices to co-exist in the same environment with
very active 802.11 networks. The example source files show how to implement a host controller application
for a frequency agility channel.
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