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About this document

Puwrpose of this document

Thiz documert provides an overview of the manufacturing test applicatan and the Ipef spplication
available for use with WAI-N-EM-11. The document describes the supose of these applications and
how to use them, The images will have already been downloaded to w W-H-BM-11 evaluation
boards. For more information on programuming o device, please o=fer to “WhI-H-BM-11 EVE cquick
start guide”.

Driver Installation and setup

When you recefve the EVE, the application will have altearky heen downloaded toit. Plug on the T3B
cord it the wupper left comer and connect it toy s PC:

Figure 1. WI-H-BRM-11 setup

Lndvarsal Sctentific fudustyial Co.,, Lid W N-EM- 11 BVE, Wi-FY RF fesf wser guide, revision 1.2
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Mext, Windows will ask you to install the deivers for the new device. Select the drivers o install
from <SDK=/Ditivers/BCMIWCDIEVAL] Drivers.
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Figure 2. Install the drivers

Repeat this process until all necessary drivers »tr installed. Yo can check the statis in *dewice
thatiages’”

Manufacturing test apulication.:

Demonsiration requirements

To demonstrate anduse the marafacturing test application, ywou will need a computer to nan wl
commands (the command o WI-H-BM-11's WLF1 firmoerare), as well as radio test equipments
(spectum analyzers, sigiia! analyzers, signal generators, ete.) to assistin taking measurements resulting
from executing wl corunceads,

Overview

The maroifatin ng test applicationis used to test the radio performance of the DUT and to assist with
regulatory cottfication

This »pplicationworks in conjunction with the supplied test utility, known as'wl. The utility reads
packetized IOCTL commatids from ywour PC wia a serial TART and forwards the commands to the Wi
Fi device on W-H-BM-11. Responses tothe [QCTL's from the Wi-Fi device are returned over the
UAFT to the PC.

Universal Sciontific ndustrial Co,, Lid.  WM-MN-EM-11 EVE WI-FI RF fesf wser guide, revision 1.2
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This wl wtility is prosvided with WII-N-BRM-11's 5DK and is located in
“aDESVAppsestunfy test\srorlexe.

BF test equiniaent

FC running “wl” P e
i T
|". h;-.! &
L R
|
= =

Wh-M-BM-11 loaded w th sasufactung wst application
Figure 3. W-N-EM-11 mannafacturs - 105t setgp

Using the application
The following steps deseribo iow to use the carmfacturing test application.

1. Ensure that the EVE is cornected to the PC and loaded with the IF G test application, press the teset
hattot.

2. Use Window's device manager; look in the section “Ports (COM & LPT)™ and note the COLM port in
use by the WICED EVE (e.g, COMSN

3.0pen a conunand prompt and navigate to the following directory:
LADIIFApositestimts testerchwlie xe

4 Verify that the application s working by entering the following command at the command promgpt
(where 99 corresponds to the COLM pott number of the DTUT)

Lintversal Sciantific Industrial Co., Lid.  WILN-EM- 1] BVE, Wi-FY RF fesf user guide, rewision 1.2
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<BDEF\Appsitestmfs test'srcwaliexe wl —serial 99 wver

[Thiz shows the fismwrare version of the Wi-Fi device)

B ChWindowsisystem3Ziomd exe = | S ]

Figuare 4. Example manufacturing tesh ourmit

& list of available commatds can be disslay.dusinztte  omevand: wl —serial 99 cmds
Detailed help is available by erdering the corimarn’ 171 —serial 99 -h

Example commands

Thiz section provides sampls comiaand semences with appropriate wl commands that may beused to
test basic Wi-Fi transmit and oo tve fanction Loy of the DUT. These commands are provided as scripts
a the following location: “3DK= A ppstestimfes testiscripts

Transmit test:
For 802.110 transmit 1. ling;

Lidversal Scientific Industrial Co., Fad.  WA-WN-EM-TT BEVE Wi-Fi RF fesf wser guide, revision 1.2
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Figure 5. Marmfacturing test applicatior: 802116 Tx tesucamtiands
For 202.11 g transmit testing;

u - 2l =

:: LI T HEE R Ly 1000 N

Figure 6. Marmfacturing t=s: application: 802.11g Tx test commands

For 802 .11n transmi testing:

Undversal Scientific Industrial Co., Ltd.  WM-MN-EM- 11 EVE, Wi-FY RF fesf user guide, rewvision 1.2
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Figure 7. M amafacturing test application: 5302.11n Tx test ¢ »nmands
Receive testing

For receive test:
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Figure 8. Mamfacturing test apiieation: 202,11 R test conunatids
Carrier Wave

To transmit a cattier rave:

Lintversal Scieutific Industrial Co., Ltd.  WM-N-EM-1§ EVE, Wi-FY RF fesfuser guide, revision 1.2
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wl —--serial
wl =erial 93 co
wl serial W7

serial 23 fgacu

o SCap transmit

1 -—serial 93 fgacirov 9
1
|

seridl %3 duwn
——zerial @9 up

Figure 9. Mamifactuting test application: carrier wave comumands
Antenna selection

Anterma selection and diversity 18 cortrolled vsing the fraof and @i commands:

Figure 10, Mamafacharing test ap lication: s tenna selection

The frepif and gprtediv cotmands aill not have arny effect unless the WVRAM and Wi-Fi firmosrare
itnage are enabled for divers ity

Mote: After executing o wi —serial 99 mne O cotmatnd, ensure that a subseguent wl —sarial 89 40
commatud is issuerd To verify that the device is up, a vahie of 1 is returned when a wi —serial 99 isup
commatud 15 execded

Lntversal Sciontific Indusrial Co,, Lid. WM N-EM-I] EVE Wi-FY RF festf wser guide, revision 1.2
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Iperf application

Ipetf is already dowmloaded to the device as aconsole application. Comnect to VAET-BM-11 with a
tetminal program (e.z, minicom or PuTTY) with parameters 115200 EN1.

&fter the program starts, it will try to cormect to the default AF. We car commect to another AF by
ustg the “join’” commatud. Type “help™ for an explanation of all conunarnds.

Console Conanonds:
help [ EAEEH “exanple rpm=]]
- Privt help message or command example.

perf

- Fry iperf —heelp for more inforummtion.
Hafus

- (ef sfafus.

fhrecad [owiceisy ] <cpeds =
- Snawns anew thread for fhe specy, T Cofiomally rem af a peci fic priovify.
firead il <thveadid> v W
- Kills the pecfied risnng gy e
fhread list &

- Lists fhe current roving Freads.

fhread spavwm [priovifep <omds=

- Snawns anew fir v d for the specified commard. Opfionally e af a pecific prioviy.
e rie [[<lsellz™ <OfOFR)|I7ON) |2¢ByPass ) =], Is1 withouf "BrFass" opfion

- Gglect RTU olock source aid sef mew stafe.

Heeall ricaan <valwe (<31 )~ 31>
- BT voarse digital calibrafion.

St Tme seffime <hive <mm> <55
- et RTC fime.,
sefiime EpSITE seifime By SNTF

Universal Scientific Industrial Co., Fxd.  WA-WN-EM-T] EVE, Wi-FY RF fesf user quide, revision [.2
Longs, WEESLEASW 2013524 Frage Id
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- Gef RTC fime.

setdate setdate <pp= <mm= <dd> <wd=

- Sef RTC dafe.

setdate sefdate

- Gef RTC dafe.

fime [1 | Of, display message fo Sevial Fort

- Display currert fime and dete.

sfopfime

- Sfop geffing currant fime.

siarffest <value: (-31)~31=

- Starf RTC external clock fesfwith apficnal colicvation velue

fesfafeafies

- (et fest shafus,

sfopfest

- Sfop RTC externd clock fest.

fedd [1107

- Rern oweff LED

resef

- Resef spsfem.

WA

- Display currers Pi- H confi gevafions.

Join <sgil> <open'weplwpalwpal> [Rey | lip netmask gateway |

- Join av At. ses DHCP ifno IP addrwess is provided .

SN

- AEIII._‘Q;;.._CA"I ermabled chawels ad privit a st of APs found

Jouk e falf

- Join the defradt AF and obiain an IF addvress wing DHCE

Lntversal Scientific Industrinl Co., Lid  WM-N-EM- 1] EVE, Bi-Fi RF fest wser guide, revision 1.2
Lowds, WRASTFASHE 2003524 Fage 11
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leave
- Leave an AF

set deta rate <]|2[55|6|9|11112|18 |2 47648 |hd=
- Sef defarate.

get_data rafe
- Gef dafa rate.

ot [oouviry code)
- et fhe cowmfry code.

g Cdestination= (o] [delay ms] [data size ]
- Fings the pecified IF or Host.
Figute 11. Console help

For example, tojoin an AP with no securdy enablec:
= join Buffalo-OPEN open

SSID=Rufflo-OFEN
Securitp=cpen
AF comfi guration seffings are sfored
Joming ¢ Ruffalo-OFEN

S0 Len=12

Security =i

FlE Len=0

FIE :
eccessfidly jotned | Buffalo- OFEN
Chizgying IPvd address ne LHCF
Seffimg IPv 6 ivi-local adress
IPvd vetwork readp TP 07218121 228

Start running Ipe.i throughp ut tesis:
After WA-T.00-11 successfilly cormect to an AP, we can start nanning Tpesf throughynt tests.

Statt a TCY setver:

=iperf -5

Lrdversal Scientific ndustvial Co., Lid.  WI-N-EM-1] EVE, Hi-Ff RF fesfwser gade, revision 1.2
Londs, WFRASTEASW 2012/524 FPagel2
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Start an UDP server
> iperf -5 -
Start an TTOF toalti-cast server hound to 2241 1.1
=iperf-s-u-B 224111
tart a TCP client:

iperf ¢ 192168 1136

Start anTTPD client and send at woid priority (using the “-37 ostics), for 90 seconds at 10 Lbps,
followred by the same command at wideo, best effort and baclaroand levels of prioity:

> iperf-c 192168 1136 -5 * £ 90 b oM

The corresponding -3 optiotis setto 7, 5,0, 1, recoectively, © 7 opecifies the duration of the test in
secotuds, you cat also specify the report interwal vsing -7
Ptatt an TP sroalti-cast client:

>iperf-c 224111

wtart Iperfin a thread to ensble concurrent lers and s erer modes for ti-directional testing. The
defart application priority 13 7 so new Jucads shoutd sian at 7, as shown, However, it can be set 1o 6.
=fhred 7iperf -5

Start a bi-directional TDP theoagbyeat test. lote hat each instance of Iperf must start on a separate pott
using “_p BT

WI-N-EM- 11 = flvead 710erf -0 - -1 10 -p 6000

WL N-EM-11 = fpef -0 J02.0 68, 1136 - -b JOM -r 90 p 7000

HOST=iperf -5 1 ' -,1 7000
HOST=iperf -c < “I-BM- 1] address> b 100 p 6000

Lintversal Scientific Industrial Co., Lid.  WM-N-EM- 1] EVE, Wi-FY RF festf wser guaide, revision 1.2
Lowts, WEASTEST 2013524 Fage I3
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Statt a bi-ditectional TOP theoughgat test. Mote that each instance of Ipetf most start o a soparate port
using “-P e

WIM-N.EM. 11 > thread Tiperf -5 4 10_p 6000
WIM-W.EBM 11 = iparf = 192.166.1.136 £ 90 p 7000

Mote:
a.  ManyIperf parameters cannot be changed for example TOP window size andmax segment
size.
b, Ifthe "thiead" command iz not used then after namdog an [pesf server the WICED modale
must bereset, Le.. there 15 no break key to restore the cunsole prompt.
c. The"thread kill" command is not suppotted.

Copyright © 2015, Tnpressal Seisrtific Indnstrisl Co, Ltd. AN Fights Ressrved,
141, Lane 351, Taiping Road, See. 1, Tsan Tuey, Han-Ton, Taiwan

Tha conterts of this documert is corfidertial and may not be disclosed to thod partes, copled or duplicated in arpr form, m
whole or in part, without the pricrwrrtten parmission of TTnoversal S clerhific Industral Ca., Ltd.
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Industry Canada statement:

This device complies with RSS-210 of the Industry Canada 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.

Ce dispositif est conforme a la norme CNR-210 d'Industrie Canada applicable aux
appareils radio exempts de licence. Son fonctionnement est sujet aux deux conditions
suivantes: (1) le dispositif ne doit pas produire de brouillage préjudiciable, et (2) ce
dispositif doit accepter tout brouillage recu, y compris un brouillage susceptible de
provoquer un fonctionnement indésirable.

Radiation Exposure Statement:

This equipment complies with IC radiation exposure limits set forth for an
uncontrolled environment. This equipment should be installed and operated with
minimum distance 20cm between the radiator & your body.

Déclaration d'exposition aux radiations:

Cet équipement est conforme aux limites d'exposition aux rayonnements IC établies
pour un environnement non contrélé. Cet équipement doit étre installé et utilisé avec
un minimum de 20 cm de distance entre la source de rayonnement et votre corps.
This device is intended only for OEM integrators under the following conditions:
(For module device use)

1) The antenna must be installed such that 20 cm is maintained between the antenna
and users, and 2) The transmitter module may not be co-located with any other
transmitter or antenna.

As long as 2 conditions above are met, further transmitter test will not be required.
However, the OEM integrator is still responsible for testing their end-product for any
additional compliance requirements required with this module installed.

Cet appareil est congcu uniquement pour les intégrateurs OEM dans les conditions
suivantes: (Pour utilisation de dispositif module)

1) L'antenne doit étre installée de telle sorte qu'une distance de 20 cm est respectee
entre I'antenne et les utilisateurs, et 2) Le module émetteur peut ne pas étre coimplanté
avec un autre émetteur ou antenne.

Tant que les 2 conditions ci-dessus sont remplies, des essais supplémentaires sur
I'émetteur ne seront pas nécessaires. Toutefois, I'intégrateur OEM est toujours
responsable des essais sur son produit final pour toutes exigences de conformite
supplémentaires requis pour ce module installe.

IMPORTANT NOTE:



In the event that these conditions can not be met (for example certain laptop
configurations or co-location with another transmitter), then the Canada authorization
is no longer considered valid and the IC ID can not be used on the final product. In
these circumstances, the OEM integrator will be responsible for re-evaluating the end
product(including the transmitter) and obtaining a separate Canada authorization.
NOTE IMPORTANTE:

Dans le cas ou ces conditions ne peuvent étre satisfaites (par exemple pour certaines
configurations d'ordinateur portable ou de certaines co-localisation avec un autre
émetteur), I'autorisation du Canada n'est plus considéré comme valide et I'D IC ne
peut pas étre utilisé sur le produit final. Dans ces circonstances, l'intégrateur OEM
sera chargé de réévaluer le produit final (y compris I'émetteur) et I'obtention d'une
autorisation distinct au Canada.

End Product Labeling

This transmitter module is authorized only for use in device where the antenna may be
installed such that 20 cm may be maintained between the antenna and users. The final
end product must be labeled in a visible area with the following: “Contains IC:
10293A-WMNBM11”,

Plaque signalétique du produit final

Ce module émetteur est autorisé uniquement pour une utilisation dans un dispositif ou
I'antenne peut étre installée de telle sorte qu'une distance de 20cm peut étre maintenue
entre I'antenne et les utilisateurs. Le produit final doit étre étiqueté dans un endroit
visible avec I'inscription suivante: "Contient des IC: 10293A-WMNBM11".

Manual Information To the End User

The OEM integrator has to be aware not to provide information to the end user
regarding how to install or remove this RF module in the user’s manual of the end
product which integrates this module.

The end user manual shall include all required regulatory information/warning as
show in this manual.

Manuel d'information a I'utilisateur final

L'integrateur OEM doit étre conscient de ne pas fournir des informations a l'utilisateur
final quant a la facon d'installer ou de supprimer ce module RF dans le manuel de
I'utilisateur du produit final qui integre ce module.

Le manuel de l'utilisateur final doit inclure toutes les informations réglementaires
requises et avertissements comme indiqué dans ce manuel.



Federal Communication Commission Interference Statement

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.

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 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.

FCC Caution: Any changes or modifications not expressly approved by the party
responsible for compliance could void the user's authority to operate this equipment.
This transmitter must not be co-located or operating in conjunction with any other
antenna or transmitter.

Radiation Exposure Statement:

This equipment complies with FCC radiation exposure limits set forth for an
uncontrolled environment. This equipment should be installed and operated with
minimum distance 20cm between the radiator & your body.

This device is intended only for OEM integrators under the following conditions:
1) The antenna must be installed such that 20 cm is maintained between the antenna
and users, and 2) The transmitter module may not be co-located with any other
transmitter or antenna.

As long as 2 conditions above are met, further transmitter test will not be required.
However, the OEM integrator is still responsible for testing their end-product for any
additional compliance requirements required with this module installed
IMPORTANT NOTE: In the event that these conditions can not be met (for example
certain laptop configurations or co-location with another transmitter), then the FCC



authorization is no longer considered valid and the FCC ID can not be used on the
final product. In these circumstances, the OEM integrator will be responsible for
reevaluating the end product (including the transmitter) and obtaining a separate FCC
authorization.

End Product Labeling

This transmitter module is authorized only for use in device where the antenna may be
installed such that 20 cm 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: COFWMNBM11”. The grantee's FCC ID can be used only when all FCC
compliance requirements are met.

Manual Information To the End User

The OEM integrator has to be aware not to provide information to the end user
regarding how to install or remove this RF module in the user’s manual of the end
product which integrates this module.

The end user manual shall include all required regulatory information/warning as
show in this manual.

Europe - EU Declaration of Conformity

This device complies with the essential requirements of the R&TTE Directive
1999/5/EC. The following test methods have been applied in order to prove
presumption of conformity with the essential requirements of the R&TTE Directive
1999/5/EC:

EN 60950-1: 2006+A11:2009+A1:2010+A12:2011

EN 62311:2008

EN300 328 V 1.8.1:2012

EN 301 489-1 v1.9.2:2011

EN 301 489-17 V 2.2.1 :2012

National Authorities were informed according to Article 6.4 of Frequency Notification.
Special Requirements are considered. The product is labeled with CE Marking.



[z1Cesky
[Czech]

4dDansk
[Danish]

[E=lDeutsch
[German]

[tlEesti
[Estonian]

lellEnglish

[eslEspanol

[Spanish]

[ellEAANVIKN
[Greek]

[frlFrancais
[French]

[itlitaliano
[Ifalian]

Latviski
[Latvian]

Lietuviy
[Lithuanian]

€ 0560

[Jméno vyrobce] timto prohlasuje, Ze tento [typ zarfizeni] je ve shodé se
zAkladnimi pozadavky a dalsimi prislusSnymi ustanovenimi smérnice 1999/5/ES.

Undertegnede [fabrikantens navn] erklcerer herved, at falgende udstyr
[udstyrets typebetegnelse] overholder de voesentlige krav og @vrige relevante
krav i direktiv 1999/5/EF.

Hiermit erklart [Name des Herstellers], dass sich das Gerdt [Gerdtetyp] in
Ubereinstimmung mit den grundlegenden Anforderungen und den Ubrigen
einschlagigen Bestimmungen der Richtlinie 1999/5/EG befindet.

Kdesolevaga kinnitab [tootja nimi = name of manufacturer] seadme [seadme
tUUp = type of equipment] vastavust direktiivi 1999/5/EU pdhinduetele ja
nimetatud direktiivist fulenevatele teistele asjakohastele satetele.

Hereby, [name of manufacturer], declares that this [type of equipment] is in
compliance with the essential requirements and other relevant provisions of
Directive 1999/5/EC.

Por medio de la presente [nombre del fabricante] declara que el [clase de
equipo] cumple con los requisitos esenciales y cualesquiera otras disposiciones
aplicables o exigibles de la Directiva 1999/5/CE.

ME THN MAPQOYXA [name of manufacturer] AHAQNEI OTl [type of equipment]
YYMMOP®D®QNETAI MPOL TIX OYIIQAEIL AMAITHIEIX KAI TIZ AOINEL IXETIKEX
AIATAZEIX THX OAHIIAY 1999/5/EK.

Par la présente [nom du fabricant] déclare que l'appareil [type d'appareil] est
conforme aux exigences essentielles et aux autres dispositions pertinentes de Ia
directive 1999/5/CE.

Con la presente [nome del costruttore] dichiara che questo [tipo di
apparecchio] € conforme ai requisiti essenziali ed alle altre disposizioni pertinenti
stabilite dalla direttiva 1999/5/CE.

Ar 5o [name of manufacturer /izgatavotdja nosaukums] deklaré, ka [type of
equipment / iekartas tips] atbilst Direktivas 1999/5/EK bUtiskajam prasibdm un

citiem ar to saistitajiem noteikumiem.

Siuo [manufacturer name] deklaruoja, kad Sis [equipment type] atitinka esminius
reikalavimus ir kitas 1999/5/EB Direktyvos nuostatas.



[wl]

Nederlands
[Dutch]

[l Malti
[Maltese]

hMagyar
[Hungarian]
[elPolski
[Polish]

[ElPortugués
[Portuguese
]
[1Slovensko
[Slovenian]
Slovensky
[Slovak]
[flSuomi
[Finnish]

L+ISvenska
[Swedish]

Hierbij verklaart [naam van de fabrikant] dat het toestel [type van toestel] in
overeenstemming is met de essentiéle eisen en de andere relevante
bepalingen van richtlijn 1999/5/EG.

Hawnhekk, [isem tal-manifattur], jiddikjara li dan [il-mudel tal-prodott]
jikkonforma mal-htigijiet essenzjali u ma provvedimenti ohrajn relevanti li hemm
fid-Dirrettiva 1999/5/EC.

Alulirott, [gyartd neve] nyilatkozom, hogy a [... tipus] megfelel a vonatkozd
alapvetd kdvetelményeknek és az 1999/5/EC irGnyelv egyéb eldirdsainak.

Niniejszym [nazwa producenta] oswiadcza, ze [nazwa wyrobu] jest zgodny z
zasadniczymi wymogami oraz pozostatymi stosownymi postanowieniami
Dyrektywy 1999/5/EC.

[Nome do fabricante] declara que este [tipo de equipamento] estd conforme
com os requisitos essenciais e outras disposicoes da Directiva 1999/5/CE.

[Ime proizvajalca] izjavlja, da je ta [tip opreme] v skladu z bistvenimi zahtevami
in ostalimi relevantnimi dolocili direktive 1999/5/ES.

[Meno vyrobcu] tymto vyhlasuje, Ze [typ zariadenia] spifia zakladné poZiadavky
a vietky prislusné ustanovenia Smernice 1999/5/ES.

[Valmistaja = manufacturer] vakuuttaa taten ettd [type of equipment = laitteen
tyyppimerkintd] tyyppinen laite on direktiivin 1999/5/EY oleellisten vaatimusten ja
sit@ koskevien direktiivin muiden ehtojen mukainen.

Harmed intygar [féretag] att denna [utrustningstyp] stér | dverensstGmmelse
med de vasentliga egenskapskrav och évriga relevanta bestGmmelser som
framgdr av direktiv 1999/5/EG.



