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1 Introduction

This document provides general guidance to OEMs for the integration of WLAN
802.11b/g/n with BT4.1 + HS on the system platform. This document also describes the
interfaces between WLAN/BT devices and power circuits for supporting appropriate
system reference clock and power supplies from the system point of view. Figure 1
shows the system block diagram of WM-BN-BM-26 A Evaluation Kit.
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2 PCB Layout Guideline

DC power

+ Use wide traces for power supply lines. Know the maximum currents being carried on
each power supply trace, and make the trace widths proportionate to the current
(especially for long trace lengths). Where possible, fill large areas with copper to
distribute the highest currents. These measures minimize IR drops, line inductance, and
switching transients.

+ Use several plated via holes to connect power supply traces between layers. The
number of vias used should be proportional to the current being routed.

* Avoid loops in the supply distribution traces. Current-carrying loops are essentially
antennas radiating electromagnetic fields that may corrupt transceiver performance or
cause regulatory electromagnetic interference (EMI) test failures

B Capacitor for power line, please close to module pin out
B [solate the supplies trace with ground

B Spread out the LDO supply lines to reduce coupling

RF

General guidelines for routing RF signals of WLAN Antenna port

RF signals require controlled-impedance lines to minimize mismatch losses and
efficiently transfer energy from source to load. The line impedance depends upon several
variables — trace width and thickness, co-planar ground spacing, height of dielectric
material between the trace and ground plane(s), and dielectric constant of the PCB
material. Given the PCB material selected, the geometry of the micro-strip, strip-line, or
co-planar grounded waveguide (CGW) elements must be designed properly to provide
the desired 50-Q impedance. Design of micro-strip, strip-line, and CGW elements is well
documented and supported in many microwave software applications

5
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— Significant difference between
ﬂ the width of the trace and the
I | width of the pad.

f Trace and pad widths are
/l similar (if this is not possible
/:'J then ground can be cut

|

|

out under pad to compensate)

Ground fill is
too close to the |

RF trace. | /
L | At least one trace-width of = {
7 TR space between the ground /
Traces are too thin when considering fill and the RF trace. /
manufacturing tolerances and their effect on L L f]ll
impedance control. A thicker trace allows more manufacturing —

tolerance while keeping 50 ohm impedance:
wider trace possible by making reference
ground Layer 3.

The ground is cut away on Layers 1 and 2.
Layer 3 is used as reference ground.

Layer 2 ground reference is not a problem if manufacturing
tolerances can support thinner RF traces while mainfaining 50
ohm impedance. Each design should choose the optimal
stackup, based on the requirements and limitations of the

| design.

Additional RF-specific PCB design guidelines include:

+ Keep the RF traces on the component sides (top or bottom layer) using micro-strip or
CGW techniques where possible.

+ Screen these traces to avoid electromagnetic interference.

+ Use internal layers with strip-line techniques if necessary.

+ Maintain continuous ground below micro-strip traces, beside CGW traces, and above
and below strip-line traces.

+ Keep traces short and direct, to minimize loss and undesired coupling.

+ Front-end losses increase the system noise figure — keep traces before the first gain
stage as short as possible and use low-loss capacitors and inductors.

+ Clear internal layer (or layers) of metal. This improves micro-strip, CGW, and strip-line
geometries, allowing wider traces.

+ Fill the areas along both sides of traces with ground to improve isolation, but provide
adequate clearance to minimize co-planar capacitance and leakage. These ground-filled
areas are integral to CGW designs.

+ Use several ground vias along both sides of the signal traces to connect RF ground-fill
areas to the internal RF ground plane.

* Avoid crossing RF traces if possible.

+ Ground of RF trace it is better to use it's own ground on top layer.

6
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Clock

LPO_32K(32.768 KHz) is clock need isolated by ground to avoid noise. Both supply
variation and module external clock of signals onto this radio reference must be avoided.
The clock signal trace, into the module, must be protected against corruption, by other
clocks, power supply transients, and digital noise. These signals must be routed carefully
using techniques similar to micro-strip and strip-line to maintain high isolation and signal

purity.

Recommended orient the components to keep the clock signal lines from host as short

and direct as possible.

Recommended to add more GND vias near the CLK routing to minimize noise coupling

from other circuit

7
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3 Reference Circuit

Note:

1. It's highly recommended that keeping the top layer of the module mounting area
as ground plane

2. Avoid routing trace go through the module underneath

Module Interconnection
8
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4 _Module Footprint Recommendation
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5 Pin Definition Description
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Pin# Pin Name Type Description
RF Port
3 |WLAN_BT_ANT I/O |WLAN/BT Transmit/Receive Antenna Port
WLAN SDIO Interface (level referred by VDDIO)
8 (WL _SDIO CLK | |SDIO Bus clock input
12 (WL_SDIO_DO I/O [SDIO Bus date line 0
10 (WL_SDIO_D2 I/O [SDIO Bus date line 2
11 (WL_SDIO_CMD I/0 |SDIO Bus command line
14 (WL_SDIO_D1 I/O [SDIO Bus date line 1
13 |WL_SDIO_D3 I/O |SDIO Bus date line 3
Bluetooth UART Interface (level referred by VDDIO)
33 |BT_UART_CTS N | |Bluetooth UART clear-to-send.
Active-low clear-to-send signal for the HCI UART
interface.
35 [BT_UART_RXD | |Bluetooth UART serial input.
Serial data input for the HCI UART Interface.
32 |BT_UART_RTS N | O |Bluetooth UART request-to-send.
Active-low request-to-send signal for the HCI UART
interface.
34 BT _UART_TXD O |Bluetooth UART serial output.
Serial data output for the HCI UART Interface.
Bluetooth PCM Interface (level referred by VDDIO)
28 |BT_PCM_CLK I/O |PCM clock can be master (output) or slave (input).
31 |BT_PCM_IN | |PCM data input.
29 |BT_PCM_SYNC I/0 |PCM sync signal can be master (output) or slave
(input).
30 (BT _PCM_OUT O |PCM data output.
Reference Clock
25 |[LPO_IN | |External sleep clock input (32.768 kHz)
GPIO and Control Signal (level referred by VDDIO)
17 (WL_GPIO_1 I/O [This pin can be programmed by software to be a GPIO
6 |WL_GPIO 2 I/O [This pin can be programmed by software to be a GPIO
16 |WL_HOST_WAKE | I/0O [This pin can be programmed by software to be a GPIO
(WL_GPIO_0) ora WLAN_HOST_WAKE output indicating that host

12
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Pin# Pin Name Type Description

wake-up should be performed.

38 |BT_HOST WAKE

0]

Bluetooth HOST_WAKE

37 |BT_DEV_WAKE

Bluetooth DEV_WAKE

24 |BT_REG_ON

Used by PMU to power up or power down the internal
BCM43438 regulators used by the BT/FM section. This
pin has an internal 200kOhm pull-down resistor that is
enabled by default.

It can be disabled through programming.

18 |WL_REG_ON

Used by PMU to power up or power down the internal

BCM43438 regulators used by the WLAN section. This
pin has an internal 200kOhm pull-down resistor that is

enabled by default.

It can be disabled through programming.

Power Supplies

21 |VBAT | |Battery supply input
22 |VBAT | |Battery supply input
19 |vDDIO | |Digital /0O supply input
Ground
1 GND - |Ground
2 |GND - |Ground
4 |GND - |Ground
5 |GND - |Ground
7 |GND - |Ground
9 |GND - |Ground
15 |GND - |Ground
20 |GND - |Ground
23 |GND - |Ground
26 |GND - |Ground
27 |GND - |Ground
36 |GND - |Ground
39 |GND - |Ground
40 |GND - |Ground
41~50 |(GND - |Ground

13
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Pin# Pin Name Type Description
H1~H9|GND - |Ground

Host interface SDIO/gSPI mode selection
6 _SDIO/gSPI function

PIN number 8 ~10 ~ 11 ~ 12 ~ 13 and 14 as SDIO/SPI interface. The WM-BN-BM-26_A
WLAN section supports SDIO version 2.0 for both 1-bit(25Mbps) and 4-bit modes
(100Mbps), as well as high speed 4-bit mode (25MHz clocks — 200Mbps). It has the
ability to map the interrupt signal on a GPIO pin.

Besides, WM-BN-BM-26_A also provide gSPI interface, please see the WLAN GPIO

signals and strapping options.
The default setting is SDIO interface and WL_SDIO_D2 needs to pull high.

SDIO Pins Status Description

4 bit mode
Pin# Symbol /0 |Description
8 SDIO_CLK I SDIO Input Clock from Host (up to 50 MHz), external loader
capacitor is optional
11 SDIO_CMD I/O  |SDIO Command Line, external pull-up resistor needed(10-100K
ohm)
14
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12 SDIO_DATA 0 I/O  |SDIO Data line 0, external pull-up resistor needed(10-100K ohm)

14 SDIO_DATA_1 I/O  |SDIO Data line 1 or interrupt, external pull-up resistor needed (10-
100K ohm)

10 SDIO_DATA_2 I/O  |SDIO Data line 2, external pull-up resistor needed(10-100K ohm)

13 SDIO_DATA_3 I/O  |SDIO Data line 3, external pull-up resistor needed(10-100K ohm)

1 bit mode

Pin# Symbol /0 |Description

8 SDIO_CLK I SDIO Input Clock from Host (up to 50 MHz), external loader
capacitor is optional

11 SDIO_CMD I/O  |SDIO Command Line, external pull-up resistor needed(10-100K
ohm)

12 SDIO_DATA I/O  |SDIO Data line, external pull-up resistor needed(10-100K ohm)

14 SDIO_IRQ I/O IRQ interrupt, external pull-up resistor needed(10-100K ohm)

10 N/C I/O  |Not used

13 N/C I/O  [Not used

SPI Signals Default Status

The SPI interface (slave mode) is multiplexed with SDIO lines, and behaves similarly to
the SDIO interface on functionality, register, and addressing level. The below table
describes the SPI slave mode pins.

SPI Slave Mode Pins Description
Pin# Symbol | SPI Type | SPI Mode [Description

8 SDIO_CLK I SPI_CLK [SPI Serial Clock, Output from master; can range
to 50 MHz

11 SDIO_CMD I SPI_DlI Master Output, Slave Input Output from master

12 SDIO_DATA 0 0] SPI_DO |Master Input, Slave Output from slave

14 SDIO_DATA_1 0] SPI_IRQ |SPI Interrupt from WIFI chip to Host

10 SDIO_DATA 2 @) N/C Not used

13 SDIO_DATA_3 I SPI_CS [Slave Select Output from master

15
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7 WLAN Function SW Setup

Follow driver installation procedure steps to install the USI_ WM _BN_BM 26 _A module
driver on your PC (OS: Ubuntu 12.04 / Linux 3.2.0-24).

1  Open a Terminal window.

2 Make a wifi folder on /home/xxx/Desktop
root@xxx:/home/xxx/Desktop# mkdir wifi

3 copy dhd, dhd.ko, sdio-g-mfgtest-seqcmds.bin, wl and
bcm943438wlpth_usi_bm26a.txt files to /home/xxx/Desktop/wifi folder.
root@xxx:/home/xxx/cp dhd /home/xxx/Desktop
root@xxx:/home/xxx/cp dhd.ko /home/xxx/Desktop
root@xxx:/home/xxx/cp sdio-g-mfgtest-seqcmds.bin /home/xxx/Desktop
root@xxx:/home/xxx/cp wl /home/xxx/Desktop
root@xxx:/home/xxx/cp bcm943438wlpth_usi_bmz26a.txt /home/xxx/Desktop

4 Change the wl file to be a executable file.
root@xxx:/home/xxx/Desktop/wifi# chmod 777 wl

5 Power supply to WM-BN-BM-26_A EVB then insert the SDIO interface to the
SD slot of PC, and keyin “dmesg” to check the card detect status.
root@xxx:/home/xxx/Desktop/wifi# dmesg
if the card detect successful, it will show below message.
[ 451.631779] mmcO: queuing unknown CIS tuple 0x80 (3 bytes)
451.634078] mmc0: queuing unknown CIS tuple 0x80 (3 bytes)
451.638264] mmc0: queuing unknown CIS tuple 0x80 (7 bytes)
451.644839] mmc0: queuing unknown CIS tuple 0x80 (11 bytes)
451.781131] mmc0: new high speed SDIO card at address 0001
if no above message display, please check the EVB or PC SD slot status.

[
[
[
[

6 Please execute the below command to bring-up WiFi function,
root@xxx:/home/xxx/Desktop/wifi# insmod dhd.ko “firmware_path=sdio-g-mfgtest-
16
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7 If bring-up WiFi successful, you will see the below message by dmesg cmd,

8 Use WL tool to check the wifi function if works.

9 Once you see logs like as 8.8, then you can start to do WiFi function test by
Tx/Rx command.

17
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8 BT Function SW Setup

Follow driver installation procedure steps to install the USI_ WM _BN_BM 26 A module

driver on your PC (OS: XP).

1 Please install ActivePerl software into your PC,
the version is ActivePerl-5.8.4.810-MSWin32-x86.msi

o]

o124 ME

ActivePerl-5 8.4 810-MEWin32-:86 msi
$BRY: Windows Dnstaller 18
1B Activeltate

1ERE - Installation Database
Activeltate ActivePer] 1z a qualibr-asured distrbution of Perl.
& HER: 2010108 F94 11:12

o]

2 Please install BRCM MyBluetool into your PC,

the version is BLUETOOL_MI_1.7.0.2

HiE Fulv #REY {2 5 HA
AL BT Tebng | IR 20134015 F4F 05:05
) BTClentDLL _Felease T S 20134415 T4 0505
)RELEASE_NOTER o = 2 2013445 T4 0505
=™ B Thelp exe 152 KE FERIER 20137/5 £ 04:32
11,936 KB RS 2013145 _HF 04:32
f3m: Setop Lanncher
2 4% 8]: Broad com Corporatinn
fERFA: 354 1640
7 BER: 20134015 T 0505
Fov11e ME
18
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3 Please place 4 files on the same folder, those file as below, HCICommander.exe
BCM4343A1_001.002.009.0033.0084 ORC_USI_WM-BN-BM-26_A CL2.hcd
1_Download_firmware.bat.

2 _Enable_DUT.bat

4 ltis use UART interface to enable BlueTouth function, so we use a use-to serial
RS-232 cable to download BT firmware on WM-BN-BM-26_A EVB.

5 Please execute 1_Download_firmware.bat file to download firmware.

FreeCommander

ik GetHCIEvent{}> read 6 bytes. [e:z4:1:4c:fc:B:08:81
ik HCIUSUriteRAM wrote 5 hytes

ik Calling SendHCICommand{4c:fc:85:46:65:0d:08>

ik BITransport_t::SendHCICommand wrote 9

ik GetHCIEvent{> read 6 bytes. [e: =4c:

ik HCIUSUriteRAM wrote 5 hytes

ik Calling SendHCICommand{4c:fc:86:44:65:0d:08>

ik BITransport_t::8endHCICommand wrote 18 hytes

ik GetHCIEvent{}> read 6 bytes. [e:z4:1:4c:fc:B:08:81
ik HCIUSUriteRAM wrote 6 hytes

ik Calling SendHCICommand{4c:fc:ff:a4:63:0d:08>

ik BITransport_t::8endHCICommand wrote 259 hytes
ik GetHCIEvent{}> read 6 bytes. [e:z4:1:4c:fc:B:08:81
ik HCIUSUriteRAM wrote 255 hytes

ik Calling SendHCICommand{4c:fc:a%2:9f:64:0d:08>

ik BITransport_t::SendHCICommand wrote 173 hytes
ik GetHCIEvent{}> read 6 bytes. [e:z4:1:4c:fc:B:08:81
ik HCIUSUriteRAM wrote 169 hytes

ik Calling SendHCICommand{4c:fc:B85:a@:63:0d:008>

ik BITransport_t::SendHCICommand wrote 9

ik . GetHCIEvent{> read & bytes. [e: =dc:

ik HCIUSUriteRAM wrote 5 hytes

ik Calling SendHCICommand{4c:fc:B@5:9f:63:0d:08>

ik BITransport_t::SendHCICommand wrote 9 bytes

ik GetHCIEvent{}> read 6 bytes. [e:z4:1:4c:fc:B:08:81
il HCIUSWriteRAM wrote 5 hytes

il Galling SendHCICommand{4c:fc:A7:%c:63:8d:88)>

il BITransport_t::SendHCICommand wrote 11 hytes

il GetHCIEvent ()} read 6 bytes. [e:4:1:4c:fc:B:8:81]
il HCIUSWriteRAM wrote 7 hytes

il HCI_UWRITE_RAM commands done

il Sending HCI_LAUMCH_RAM command

il BITransport_t::8endHCICommand wrote 8 bytes

il GetHCIEvent ()} read 6 bytes. [e:4:l1:4e:fc:B:8:81]
ik BRCM2B45CFG2RAMmain (> EMD. config data downloaded successfully
ik sent HCI_RESET #1

ik GetHCIEvent<¢> read 6 hytes. [e:z4:1:3:c:@A:0:81
ik read back HCI_RESET command complete event

ik OK response from HCI_RESETS,. returning

ik
ik

5= . << Download patch BAM successful >>

D:“USI-Module—Spec BroadCon Series“WM_BN_BM_26_A*MA3_SWDesign_Package“B6_WiFi_BT
lTestMode_Tool _Win“bhcm43438ht >

19
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6 Please execute 2 _Enable DUT.bat file to set BT enter DUT mode.
-|=|x]
B

:43:57.578

=43:57.578 Broadcom PC HCICommander Utility vi.5. All right reserved.
:43:57.578 { Used for HIC only >.

:43:57.578

243:57.578 {{{LLLLLLELLLELCLLCLLECLE{CCECEEKE

:43:57.687 ParselnputParams: HCICommander.exe com3 enble_dut.hci
:43:57.687 BRCMHCICommander will send HCI commands
:43:57.687 Exe path:D:~USI-ModuleSpec-BroadCom Series“WM_BN_BM_26_f“A3_SUDes
ign_Package~@6_WiFi BT TestHode_Tool Win“bhcm43438ht~
Open: com3 OK?
SetComnState OK
SetComnT imeouts OK
15:43:57.734 Extra zleep 588 mz for PC COM to he ready...
Sleep (B.588 sec)>

15:43:58_258 Load input script file: D:“USI-Module-Spec“BroadCon Series“WM_BN_B|
M_26_A~A2_SWDesign_Package“B6_UWiFi_BT_TestMode _Tool_Win“bcn43438htsenble_dut . hc i

15:43:58_.258 MNo output log file
[>181 @5 Bc B3 B2 PO A2
:43:58.258 Writel?1: show first 5 bytes:Bx1l. Bx5. Bxc,. Bx3. Bx2
:43:58.258 Written: OK
:43:58.258 Expected read data length:Bx4
.258 GetHCIEvent<{)> read 3 hytes. [e:4:1:8:8:8:8:81
.258 Read 4 bytez bhack, ghow first 5 hytez:Bxd,. Bxe,. Bxd, Bx1, Ox8
Ac B1 83
-258 Writel51: show first 5 bytes:Bxl, Bxla. Bxc. Bxl, Bx3
-258 Written: OK
.258 Expected read data length:Bx4
258 GetHCIEvent<{)> read 3 hytes. [c:8:4:8:8:8:8:81
.258 Read 4 bytesz hack, zhow first 5 hytes:Bxd. Bxc,. BxB,. Bxd, Ox8

Writel4]: show first 5 bytes:Bx1, Bx3, Bxi8, 8x8. Bx8

Written: OK

Expected read data length:@xd

GetHCIEvent<> read 3 bytes. [4:1:1a:8:8:8:8:81
:43:58. Read 4 hytes back. show first 5 hytes:Bxd, Bx4, Bx1l, Bxla, BxB
t43:58.
:43:58.258 <<{ Sending HCI commands successfully >>

D:“USI-Hodule—Spec BroadCon Series“WM_BN_BM_26_A“A3_SWDesign_Package“B6_WiFi_ BT
TestMode_Tool Win“hcn43438ht >

7 If successful, you can use Anritsu MT8852 or R&S CBT to do BT RF
performance test.

20
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Class B: (Section 15.105)

FEDERAL COMMUNICATIONS COMMISSION INTERFERENCE STATEMENT

This equipment has been tested and found to comply with the limits for a Class B digital device,

pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable protection

against harmful interference in a residential installation. This equipment generates, uses and can

radiate radio frequency energy and, if not installed and used in accordance with the instructions, may

cause harmful interference to radio communications. However, there is no guarantee that interference

will not occur in a particular installation. If this equipment does cause harmful interference to radio or

television reception, which can be determined by turning the equipment off and on, the user is

encouraged to try to correct the interference by one or more of the following measures:

-Reorient or relocate the receiving antenna.

-Increase the separation between the equipment and receiver.

-Connect the equipment into an outlet on a circuit different from that to which the receiver is

connected.

-Consult the dealer or an experienced radio/ TV technician for help.

(Section 15.21)

CAUTION:

Any changes or modifications not expressly approved by the grantee of this device could void the user's

authority to operate the equipment.

( Section 15.19)(a)(3)

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) this device may not cause harmful interference, and (2) this device must
accept any interference received, including interference that may cause undesired

operation.
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RF Exposure Information (SAR)

This device meets the government’s requirements for exposure to radio waves. This
device is designed and manufactured not to exceed the emission limits for
exposure to radio frequency (RF) energy set by the Federal Communications
Commission of the U.S. Government.

The exposure standard employs a unit of measurement known as the Specific
Absorption Rate, or SAR. The SAR limit set by the FCC is 1.6 W/kg. Tests for SAR are
conducted using standard operating positions accepted by the FCC with the EUT
transmitting at the specified power level in different channels.

The FCC has granted an Equipment Authorization for this device with all reported
SAR levels evaluated as in compliance with the FCC RF exposure guidelines. SAR
information on this device is on file with the FCC and can be found under the
Display Grant section of www.fcc.gov/eot/ea/fccid after searching on FCC ID:

2AAD3JA1D0JO
To ensure that RF exposure levels remain at or below the tested levels, use a belt-

clip, holster, or similar accessory that maintains a minimum separation distance of
5mm between your body and the device.

End Product Labeling

This transmitter module is authorized only for use in device where the antenna may be
installed such that 5mm may be maintained between the antenna and users. The final end
product must be labeled in a visible area with the following: "Contains FCC ID:

2AAD3JA1D0JO”

Information for the OEMs and Integrators

The following statement must be included with all versions of this document supplied to an

OEM or integrator, but should not be distributed to the end user.

1) This device is intended for OEM integrators only.

2) Please see the full Grant of Equipment document for other restrictions.

To ensure RF exposure compliance the antenna(s) used with 802.11b/g/n+BT 4.1
Module must be provide a minimum separation distance of 5mm from all persons,
in all operating modes and orientations of the host platform,

The antenna separation distance applies to both horizontal and vertical orientation
of the antenna when installed in the host system.
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Canada, Industry Canada (IC) Notices

This device complies with Canada licence-exempt RSS standard(s).

Operation is subject to the following two conditions: (1) this device may not cause
interference, and (2) this device must accept any interference, including interference

that may cause undesired operation of the device.

Canada, avis d'Industry Canada (IC)

Cet appareil est conforme avec Industrie Canada exemptes de licence RSS standard(s).
Son fonctionnement est soumis aux deux conditions suivantes : (1) cet appareil ne
doit pas causer d'interférence et (2) cet appareil doit accepter toute interférence,

notamment les interférences qui peuvent affecter son fonctionnement.

Radio Frequency (RF) Exposure Information
The radiated output power of the Wireless Device is below the Industry Canada (IC) radio frequency
exposure limits. The Wireless Device should be used in such a manner such that the potential for

human contact during normal operation is minimized.

This device has been evaluated for and shown compliant with the IC Specific Absorption Rate (“SAR”)

limits when operated in portable exposure conditions.

Informations concernant I'exposition aux fréquences radio (RF)
La puissance de sortie émise par I'appareil de sans fil est inférieure a la limite d'exposition aux
fréquences radio d'Industry Canada (IC). Utilisez I'appareil de sans fil de fagon a minimiser les

contacts humains lors du fonctionnement normal.

Ce dispositif a été évalué pour et démontré conforme a la Taux IC d'absorption spécifique
("SAR") des limites lorsqu'il est utilis¢ dans des conditions d'exposition portatifs.
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