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GENERAL INFORMATION
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GENERAL INFORMATION

1.1 Product Description

The Equipment Under Test (EUT) is a Digital Wireless Corporation, Model WIT2410
modular 2.4 GHz spread spectrum transceiver. The EUT will be used with one of seven

different antennas.
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1.2 Related Submittal(s)/Grant(s)

The EUT will be used to send/receive data. The transceiver presented in this report will be
used with other like transceivers:

The EUT is subject to the following authorizations:

a) Certification as a transceiver (modular approval)
b) Verification as a digital device

The information contained in this report is presented for the certification & verification
authorization(s) for the EUT. The manufacturer desires to seek a modular approval on this
device.
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SECTION 2

TESTS AND MEASUREMENTS
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TEST AND MEASUREMENTS
2.1 Configuration of Tested System

The sample was tested per ANSI C63.4, Methods of Measurement from Low-Voltage
Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz (1992). Conducted
and radiated emissions data were taken with the test receiver or spectrum analyzer's
resolution bandwidth adjusted to 9 kHz and 120 kHz, respectively. All measurements are
peak unless stated otherwise. The video filter associated with the spectrum analyzer was
off throughout the evaluation process. Interconnecting cables were manipulated as
necessary to maximize emissions. Interconnecting cables were manipulated as necessary
to maximize emissions. A block diagram of the tested system is shown in Figure 1. Test
configuration photographs for spurious and fundamental emissions are shown in Figure 2.

The sample used for testing was received by U.S. Technologies on April 23 in good
condition.

2.2 Test Facility
Testing was performed at US Tech's measurement facility at 3505 Francis Circle,
Alpharetta, GA. This site has been fully described and submitted to the FCC, and accepted

in their letter marked 31040/SIT. Additionally this site has also been fully described and
submitted to Industry Canada (IC), and has been approved under file number [C2982.

2.3 Test Equipment

Table 2 describes test equipment used to evaluate this product.

2.4 Modifications

No modifications were made by US Tech, to bring the EUT into compliance with FCC Part

15, Class B Limits for the transmitter portion of the EUT or the Class B Digital Device
Requirements.
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FIGURE 1
TEST CONFIGURATION
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Test Date: April 23, 1999

UST Project: 99-317

Customer: Digital Wireless Corporation
Model: WIT2410

FIGURE 2a

Photograph(s) for Spurious and Fundamental Emissions (Ace Dipole)
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Test Date: April 23, 1999

UST Project: 99-317

Customer: Digital Wireless Corporation
Model: WIT2410

FIGURE 2b

Photograph(s) for Spurious and Fundamental Emissions (6 dBi Omni)
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Test Date: April 23, 1999
UST Project: 99-317
Customer: Digital Wireless Corporation
Model: WIT2410
FIGURE 2c

Photograph(s) for Spurious and Fundamental Emissions (12 dBi Omni)
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Test Date: April 23, 1999
UST Project: 99-317
Customer: Digital Wireless Corporation
Model: WIT2410
FIGURE 2d

Photograph(s) for Spurious and Fundamental Emissions
(14 dBi Corner Reflector)
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Test Date: April 23, 1999
UST Project: 99-317
Customer: Digital Wireless Corporation
Model: WIT2410
FIGURE 2e

Photograph(s) for Spurious and Fundamental Emissions
(DWC Patch)
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Test Date: April 29, 1999

UST Project: 99-317

Customer: Digital Wireless Corporation
Model: WIT2410

FIGURE 2f

Photograph(s) for Spurious and Fundamental Emissions (Mobile Mark Patch)
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Test Date: April 23, 1999

UST Project: 99-317

Customer: Digital Wireless Corporation
Model: WIT2410

FIGURE 2g

Photograph(s) for Spurious and Fundamental Emissions (Cushcraft14 dBi Yagi)

Photographs Not Available



FCC ID: HSW-2410M

Test Date: April 26, 1999

UST Project: 99-317

Customer: Digital Wireless Corporation
Model: WIT2410

FIGURE 2h

Photograph(s) for Digital Device Emissions (Using Ace Dipole)
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Test Date: April 26, 1999
UST Project: 99-317
Customer: Digital Wireless Corporation
Model: WIT2410
FIGURE 2i

Photograph(s) for Conducted Emissions (Various Antennas)
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TABLE 1
Test Date: April 23, 1999-April 29, 1999
UST Project: 99-317
Customer: Digital Wireless
Model: WIT 2410M
EUT and Peripherals
PERIPHERAL MODEL SERIAL FCC ID: CABLES
MANU. NUMBER NUMBER P/D
(EUT) WIT 2410M | 00239 HSW-2410M 2'U
Digital Wireless
Corporation
Antenna Various, see None Varied from 77 S
antenna to4’S
descriptions
AC Adapter DV-1280 0695 None 120 VAC 60 Hz
CUI Stack Direct Plug-in
Controller DWC None None 6 U
Digital Wireless
Corporation
Lap Top 4/75CX 6520HFJ6F406 | CNT75MB1CB | 2m U
Computer 120 VAC Hz
LTE Elite Power Cord
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TABLE 2

TEST INSTRUMENTS

TYPE MANUFACTURER MODEL SN.
SPECTRUM ANALYZER | HEWLETT-PACKARD 8593E 3205A00124
SPECTRUM ANALYZER | HEWLETT-PACKARD 8558B 2332A09900
S A DISPLAY HEWLETT-PACKARD 853A 2404A02387
COMB GENERATOR HEWLETT-PACKARD 8406A 1632A01519
RF PREAMP HEWLETT-PACKARD 8447D 1937A03355
RF PREAMP HEWLETT-PACKARD 8449B 3008A00480
HORN ANTENNA EMCO 3115 3723
HORN ANTENNA EMCO 3116 9505-2255
BICONICAL ANTENNA EMCO 3110 9307-1431
LOG PERIODIC EMCO 3146 9110-3600
ANTENNA
BILOG CHASE CBL6112A | 2238
LISN SOLAR ELE. 8012 865577
LISN SOLAR ELE. 8028 910494
LISN SOLAR ELE. 8028 910495
THERMOMETER FLUKE 52 5215250
MULTIMETER FLUKE 85 53710469
FUNCTION TEKTRONIX CFG250 CFG250TW1505
GENERATOR 9
PLOTTER HEWLETT-PACKARD T475A 2325A65394
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2.6 Antenna Description (Paragraph 15.203)

An intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unique coupling to the intentional radiator
shall be considered sufficient to comply with the provisions of this section.

Digital Wireless Corporation will sell the WIT2410 with one of the following antennas.

MANUFACTURER | TYPE OF ANTENNA MODEL GAIN dB BEE
. R MA
ACE Dipole ACE-2400NF 2 dBi RRIERSSMA to
adapter cable
] Revgrse TNC to
Cushcraft Yagi PC2415-RTNF 15 dBi MMCX via
adapter cable
. S ) Revgrse TNC to
Mobile Mark Omni-Directional 0OD6-2400-RTNC 6 dBi MMCX via
adapter cable
S Reverse TNC to
Mobile Mark Omni-Directional OD12-2400PTA-RTNC 12 dBi via
adapter cable
. . Rev8rse TNC to
Mobile Mark Corner Reflector SCR14-2400PTA-RTNC | 14 dBi MMCX via
adapter cable
Mobile Mark Patch P7-2400RTNC 7 dBi RRIERSSMA to
adapter cable
Digital Wireless Patch PA2410 Appx. 3 dBi M%\és}andard
Corporation

*For more specific antenna specifications, please see the following pages.

To ensure compliance with 15.203, Digital Wireless Corporation proposes to attach
reverse-sex TNC connectors to the 15dBi Yagi, the 14dBi corner reflector, and the 9dBi
and 12dBi omni-directional. The 2dBi dipole will be fitted with a reverse sex SMA as the
TNC is too large to fit onto the antenna body.

Digital Wireless Corporation has arranged for the manufacturers of the 14 dBi corner
reflector, the 15 dBi Yagi, the 6 dBi and 12 dBi omni-directional antennas to provide
reverse-sex TNC connectors for these antennas. We have also arranged with the
manufacturer of the 2dBi dipole to place a reverse sex SMA connector on that antenna.
OEM customers wanting to use one of these antennas in their product will first need to
obtain a special part number from Digital Wireless to give to the antenna manufacturer.
The manufacturer, upon receipt of this number, will know to attach the reverse-sex TNC
connector (or SMA in the case of the dipole) to the end of the antenna cable before

shipping.

The customer then purchases an adapter cable from Digital Wireless that will connect the
MMCX port on our module to the reverse-sex connector on the antenna. No other type of
commercially available antenna will attach to this reverse-sex TNC (or SMA for the case
of the dipole). Given the nonstandard nature of the interconnect between module and
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antenna and the difficulty involved in circumventing that connection, Digital Wireless
Corporation believes that this procedure meets the requirements called out in 15.203.

The sixth antenna included in our application, the DWC patch, already has a nonstandard
MMCX mating connector attached to it. It cannot be connected to anything else but a
MMCX connector. No adapter cable is needed when using this antenna - the antenna snaps
directly to the module. Digital Wireless has no official data sheet for this antenna. Lab
measurements show an approximate antenna gain of 3dBi for the device.

3
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REVISIONS
rev| cc wo. DESCRIPTION DRN | ENGR. CHK.
=
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1. CONNECTOR IS HUBER-SUHNER TYPE 81 MMCX-50-0-1 (PLUEG)
OR EQUIVALENT.

DIGITAL WIRELESS CORP.
OME WMECA WAY, MORCROSS, GA 30003 USA
TEL (770) 564=5540 FAX (770) S84=35541

e DRAWING, ASSEMBLY

2.4 GHz PATCH ANTENNA
WIT2410M
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Product

Specifications

14 dBil Comer Rafocior

i dBEs Mini Comar Reflocior

Mobila Mark's high frequengy Comas Rallecior anlannas
arg usslul lor mary epplications incleding sunedlance
work, PCS, LANAWAN and othar high frequandy applica-
tions, |ts wnique design (eatures alfiow the antenna i
ovancome many ol tho probiems normally associabed
wvilth haghar frequency syslams

Thesa comar rofleciors uiilize a hall-wavelanglh elermaent
configuration. & unigus balun lad design provides high

Model Humbers

Froguency Aange  Gain Wodel

1700 -1900 MHz 14 g8l SCR14-1800
1800 - 2000 MHz 14 dBi SCR14-1500
2300 - 2800 MHz 14 dBi SCR14-2400
2300 - 2600 MHz & B SCRG-2400

Plagse conlirm desired opamiing freguency &t tima of
oddar, Othar spoedind configurations ans availabie upon
mquest. Cpamion subsec 1o bandwidih matictiona.

Corner Reflector Antenna rure;

For PCS, ISM & High
Frequency Applications

B 14 dBi models for 1.7 - 2.6 GHz

W 9 dBi Mini model for 2.4 GHz
applications

W Small aperture; minimizes windloading

B Split balun feed provides superior
bandwidth & gain performance

aificiency radiation withoul skewing of Ihe raciation
patbarn. Thi resultant pardormance provides axcallend
bandwidth, gain and match aver the irequency rangs.

Thasa antennas am wery small in desagn and appaar-
anca. Tha connector mechanism oxits al the rear of the
antenna, allowing easy installation. Tha mownting
brmckat (supplied) allows bolh horizontal and verlical
mauniing of the antenna. Swiace mouni can also b
accommodated. Each reflecior panel on tha 14 dBi
madals massune T x 7°, providing very low aperiune snd
windloading. Tha 8 dBi Mini-Comar RaBeclor has 3 x 3°
paneds, with iotal apariure of only 3° x 5.8°,

Tha rellectons arm made of aleminum, and Wridiled for
waathar proftection. The mdialing alements eho woather
protecied within an ABS mdome. Thss maintains inleg:
ity of ih Endenna wilhoul sacrlicing looks or windioad-
ng

Frequancy: Sea abova SCR14 Panel Slze: 7% 7 pach

Galn: Sea above Max Wind Velocity: 100+ mph

Bandwidth @2:1 SWHR: 200 MHz or batior Materlal: Irridited aluminum, ABS

Impedanon: 50 Cihm noming plastic radoma materal

Maximum Power: 100 Watts Wailght:

SCRH Beamwidth: G5° vartical, 75* horlzonial SCAY <1 s

SCR14 Baamwidih: 447 vartical, 35° horizontal BCR4 2 s

Front-lo-Back ratio: 22 dB or batlar - Pola, sudace, & comar

Lightning Protection: DC groundiad, exdornad mount, hamwars includad.
prolection recommanded  Mounting Dimension:  Mounts up fo 2° cutside

SCRY Aparture: 3* x 5.5" front faca diarmater mas

SCRH Panel Sioe: 3 3 sach Connector: M lemale, stached at

SCA1S Aperiure: T % 10.5" front face rear of anianna

3900-B River Road, Schiller Park, IL 60176 Tel: BO0-648-2800 or 847-671-6690 Fax: B47-671-6715
Wisit pur web page af weew. mobdoman oam. Specificabons subyad o changs withoul nobios | 11/58)
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Product

Specifications

008 Sarea wilth
Antiecior Cption Kit

ODE
Sy

ANAEEFLY

The 0D Series Antennas are oplimized for use In a wida
varoty of wintléss systoms. They ane esable in poind 1o
poand, mulBipoint and broadeast configurations. Typical
usas include WLAN access points or bridge, PCS Micro-
call, and video survasilance iranamifians,

Thesa anlennas consist of a colinaar armay wilh slemanis
stacked vertcaly, Unigus phasing cancals out-ol-phass
current distribuion, kmproving sysiem parformanca, This
design maintaing an omnil pathem in the horizontal plane.
The OD Seriea are free space anlennas and can ba
mounied anywhare; no ground plans is redguined.

An option for the OD series is a reflector kit that beam
shapes the omni paliern ints a dirsclional cardiold shapa.
This can resull in improved performance for galn, and
modntion tor mduced intordemance.

Th low profile black redoma {17 dinmates) makes the

0D Series durable and rugged. They can withstand tho
harshas! environments of snow, wind, rain and ko, The
fead asaambly s made of precision machined aluminum
componenis and 8 iridited for waathar profection. The
0D Safkes comas with all the hardwamne neaded to install

OD Series Omni Antenna

For WLAN, Video, PCS, and Data Systems

B G dBi, 9 dBi & 12 dBi anlennas provide
uniform omni coverage

¥ Unigue design allows economical build out
B Mounting kit includes all hardware needed

B Reflector option provides directional
beamshaping & increased performance

i i B mast. Customized hardwars Is also avalable (o
uniqué mounling neads, For ISM, special connectoss and
mibdis wilh cable ane avallable including reverss polar-

irpeid; ploase consull faciory,

OD6-1800 17001600 6uBi  PCN, Survelliance

O09-1800  1700-1800 SdBi  PCH, Surveillance

OD8-1800 1850-1880 6dBi PCS, COMATDMA
0081800 1850-1980 GSdBi PCS, COMATDMA
ODM2-1800 18501900 124Bi PCS, COMATDMA,
0OD8-2400 2400-2485 6dBi  WLAN, ISM, Video

OD9-2400 2400-24B5 GdBi  WLAN, ISM, Video

OD12-2400  2400-2485 12a0Bi  WLAN, ISM, Video

Fraquancias subjac o bandwidih consirsints; conlirm

desired Ireguancies at tima of order, Spacial ireguencles
are also avallable, plese consull tsctory lor infanmation.

Reflector Options Model

Add-on kil for 6 dBi models  ODRE-Kit
Add-on kit for @ dBi models  ODRS-Kit
Add-on kit for 12 dBi models  ODR12-Kit

Soa above |mﬁm xermol suggested
Bandwidth &2:1 SWR: 140 MHz, BS MHz Eﬂﬂmumfm
lor QD2
Nominal Impadance: 50 ohma uﬂm 18 inches, 1.5 Iba
Max. Powsr (continuous): 100 walls O dBi Modaks 27 inchos, 2.0 Ibs
Vortical Beamwidth (-3 dB point): 12 dBi Models 43 inches, 2.5 Ibs
6 dB: Modals 25 degress Antenna Diametor: 1*, main mast
& dbi Models 14 degroos Connector: N femaie standard
12 dBi Moduls 9 degrees Mounting Kit: Mast mount kit included
Wind Loading (flat piste equiv.): 3040 6q. inches  Mounting Dimensions: Use mast up to 2° OD
Rated Wind Velocity: 100+ mph Accessory; Reflector Option Kit

3500-B River Road, Schiller Park, IL 60176 Tel: BO0-648-2800 or B47-671-6690 Fax: 847-671-6715
Vist our wob page nf wee. mobisman com. Specifications subjedt 1o change withoul nobica [11/98)
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Product

Specifications

PT-2400 shovn wall mouniod
Preliminary Info

Mobile Mark's 2.4 GHz Palch Anlenna s parect kor now
Winsless LAN systems, as woll as other apphcations in
s 150 band, il hes dessgn features that make i imvalu-
able, sohdng many of 1he problems nommally associated
with 2.4 GHz palch designs.

Thase aniennas use o unigee plate-alr dislectic techno-
ogy thal provides significant improvemants in afficiency
while baing very sconomical. VEWR pedomance ks
mainiained acrss the oparating bandwidih. The anianna

HModel Humbas

Modal Dascription

Fr-2400T Palch Antenna with THC
PT-24005 Pateh Anbanng with SMA

Connachoss provided are female. For oiher connac-
tors or cable configuralions, ploasa consull faciory,

Patch Antenna rarene)
WLAN & 2.4 GHz I1SM Applications

B 41/2" weatherproof radome; perfect
for in-building & ouldoor coverage

B 7 dBi Gain model for 2.40 - 2.49 GHz

B Semi-hemisphere radiation pattern for
easy installation

W Unique design provides high
performance al an economical price

chasign also provides near hemisphancal eneqgy mdia-
tian, resulting in bioad anea covarage, yol mainlaining
dimctivity and isclation, The antanna provides 7 disl gain
with vartical polarization,

This Paich anienna s small and provides an atiractive
design. It has a dismoetar of 4 1/2%, The radoms consists
ol & argo-while polycarbonate, alowing sesihalic installa-
tign in all armironmants. [t is durable and weaharprood,
Tha antenna ks mounted 1o a swival that alows if to be
angiad lafl or rght with a 30 degraa angla. Flush surface
maounting and pols mounting cen alio be acoommo-
dated.

The cable feed exits near the bottom of the antenna ina
*scallopad”™ por. This allows iha cable 1o be direcbed up,
diowm of siraight back. Tha antenna laminates with 5° of
low logs AG-188 with a choice of a temale THC of a
femala SMA connactor,

Speciications

Frequency: 2400 - 2485 MHz Antenna Radoma: Whitn Polycarbonate
Galn; 7 diBi noemanal Welght: 05 s

Bandwidth §2.0:1 SWR: 85 MHz Mounting: Suriace & pola mount, with
Impedance: 50 Chm nomine ariculating swivel bracket
Maximum Power: 50 Waits Swivel Standoff: 2 from wall 1o oulor

E Plane baamwidth: £5° radamd surtnce, cantannd
H Plane beamwidth:  60° Mounting Dimension:  Mounts up to 2* cutside
Froni-to-Back ratho: 10 dB minimum digmedar mast

Lighining Protection: exiamsl recommanded Conneciorn THE or BMA female, ofhedrs
Radome Size: 4 1/2° diameder ¥ 24" high, avallable upon request
Rated Wind Velocity: 100 mph-+ Cabla: & mches of RG-188

3800-8 River Road, Schiller Park, IL 60176 Tel: B00-648-2800 or B47-671-6690 Fax: 847-671-6715
Visd our wob pago &l www. mobdemark oom. Sphcfcations subject o change wehout miolico | 1/99)
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2.7 Peak power within the band 2400 — 2483.5 GHz per FCC Section 15.247(b)

Peak power within the band 2400-2483.5 GHz has been measured with a spectrum
analyzer by connecting the spectrum analyzer directly via a short cable to the antenna
output terminals or across the antenna leads on the PCB as specified by the manufacturer.
The spectrum analyzer was set for a 50 Q impedance with the VBW > RBW 6 dB
bandwidth. The results of the measurements are given in Table 3 and Figure 3a through
Figure 3c.

The EUT did not incorporate any antennas of directional gain greater than 6 dBi, therefore
the output power has not been reduced as required by 15.247(b)(3).
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TABLE 3
PEAK POWER OUTPUT

Test Date: April 30, 1999

UST Project: 99-317

Customer: Digital Wireless Corporation
Model: WIT2410

Frequency of Measurement Measurement FCC Limit*
Fundamental (dBm)* (Watt)* (Watt)
(MHz)
2401.9 16.2 41.7 1.0
2440.0 16.8 47.8 1.0
2483.5 16.8 47.8 1.0

* Measurement includes 0.3 dB for cable loss

Tester

Signature:

Name:

Tim R. Johnson
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Figure 3a.

Peak Power per FCC Section 15.247(b) (Low)
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Figure 3b.

Peak Power per FCC Section 15.247(b) (Mid)
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Figure 3c.
Peak Power per FCC Section 15.247( b) (High)
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2.8 Antenna Conducted Spurious Emission in the Frequency Range 30 - 25000 MHz
(FCC Section 15.247(c))

Spurious emissions in the frequency range 30 - 25000 have been measured with a
spectrum analyzer by connecting the spectrum analyzer directly via a short cable to the
antenna output terminals or across the antenna leads on the PCB as specified by the
manufacturer. The spectrum analyzer was set for a 50 Q impedance with the RBW = 100
kHz & VBW > RBW. All spurious emissions were measured to be greater than 20 dB down
from the fundamental. The results of conducted spurious emissions are given in Figure 4a
through Figure 4l.
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Figure 4a

Antenna Conducted Spurious Emissions 15.247(c) Low
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Figure 4b

Antenna Conducted Spurious Emissions 5.247(c) Low
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Figure 4c
Antenna Conducted Spurious Emissions 15.247(c) Low
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Figure 4d
Antenna Conducted Spurious Emissions 15.247(c) Low
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Figure 4e

Antenna Conducted Spurious Emissions 15.247(c) Mid
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Figure 4f
Antenna Conducted Spurious Emissions 15.247(c) Mid
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Figure 49g
Antenna Conducted Spurious Emissions 15.247(c) Mid
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Figure 4h
Antenna Conducted Spurious Emissions 15.247(c) Mid
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Figure 4i

Antenna Conducted Spurious Emissions 15.247(c) High
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Figure 4j
Antenna Conducted Spurious Emissions 15.247(c) High
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Figure 4k
Antenna Conducted Spurious Emissions 15.247(c) High
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Figure 4l
Antenna Conducted Spurious Emissions 15.247(c) High
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29 Peak Radiated Spurious Emission in the Frequency Range 30 -25000 MHz
(FCC Section 15.247(c))

The EUT was hop-stopped and when possible placed into a continuous transmit mode of
operation. A preliminary scan was performed on the EUT to determine frequencies that
were caused by the transmitter portion of the product. Significant emissions that fell within
restricted bands were then measured on an OAT'’s site. Radiated measurements below
1 GHz were tested with a RBW = 120 kHz. Radiated measurements above 1 GHz were
measured using a RBW = VBW =1 MHz. The results of peak radiated spurious emissions
falling within restricted bands are given in Table 4a —4g and Figure 5a — Figure 5ai.
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Table 4A. PEAK RADIATED SPURIOUS EMISSIONS (Low End)

Ace Dipole Antenna

Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/im)
@ 3m
7.20450 -49.86 34.5 36.9 7.8 2341.5 5000
Table 4A. PEAK RADIATED SPURIOUS EMISSIONS (Middie)
Ace Dipole Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
4.87105 -61.45 34.3 34.7 8.1 501.7 5000
7.30700 -51.35 34.6 37.2 7.9 2024.3 5000
Table 4A. PEAK RADIATED SPURIOUS EMISSIONS (High End)
Ace Dipole Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@3m
4.93995 -58.75 34.3 34.8 8.2 707.8 5000
7.41055 -54.13 34.6 37.4 7.9 1508.9 5000

SAMPLE CALCULATION:

RESULTS (uV/m @ 3m) = Antilog ((-49.86 — 34.5 + 36.9 + 7.8 + 107)/20) = 2341.5
CONVERSION FROM dBm TO dBuV = 107 dB

Tester
Signature:

Name:

Roger Bowen
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Table 4B. PEAK RADIATED SPURIOUS EMISSIONS (Low End)

DWC 3dBi Patch Antenna

Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
7.20465 -51.95 34.5 37.0 7.8 1840.8 5000
Table 4B. PEAK RADIATED SPURIOUS EMISSIONS (Middie)
DWC 3 dBi Patch Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
4.87105 -66.78 34.3 34.7 8.1 271.6 5000
7.30710 -54.12 34.6 37.2 7.9 1471.6 5000
Table 4B. PEAK RADIATED SPURIOUS EMISSIONS (High End)
DWC 3 dBi Patch Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@3m
4.93980 -61.31 34.3 34.8 8.2 527 .1 5000
7.41055 -55.46 34.6 37.4 7.9 1294.7 5000

SAMPLE CALCULATION:

RESULTS (uV/m @ 3m) = Antilog ((-51.95 — 34.5 + 37.0 + 7.8 + 107)/20) = 1840.8
CONVERSION FROM dBm TO dBuV = 107 dB

Tester
Signature:

Name:

Roger Bowen
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Table 4C. PEAK RADIATED SPURIOUS EMISSIONS (Low End)
Mobile Mark Patch Antenna

Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
4.80356 -59.88 34.3 34.6 7.9 581.8 5000
7.20459 -51.89 34.5 37.0 7.8 1853.6 5000
Table 4C. PEAK RADIATED SPURIOUS EMISSIONS (Middie)
Mobile Mark Patch Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
4.87210 -58.45 34.3 34.7 8.1 709.0 5000
7.30720 -53.05 34.6 37.2 7.9 1664.5 5000
Table 4C. PEAK RADIATED SPURIOUS EMISSIONS (High End)
Mobile Mark Patch Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@3m
4.93960 -59.73 34.3 34.8 8.2 632.1 5000
7.40930 -51.35 34.6 37.4 7.9 2077.4 5000

SAMPLE CALCULATION:

RESULTS (uV/m @ 3m) = Antilog ((-59.88 - 34.3 + 34.6 + 7.9 + 107)/20) = 581.8
CONVERSION FROM dBm TO dBuV = 107 dB

Tester
Signature:

Name:

Roger Bowen
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Table 4D. PEAK RADIATED SPURIOUS EMISSIONS (Low End)
6dB OMNI Antenna

Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
7.20585 -53.14 34.5 37.0 7.8 1605.5 5000
Table 4D. PEAK RADIATED SPURIOUS EMISSIONS (Middle)
6dB OMNI Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
4.87200 -59.31 34.3 34.7 8.1 642.1 5000
7.30735 -55.72 34.6 37.2 7.9 1224 1 5000
Table 4D. PEAK RADIATED SPURIOUS EMISSIONS (High End)
6dB OMNI Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@3m
4.93970 -64.99 34.3 34.8 8.2 345.0 5000
7.40950 -54.54 34.6 37.4 7.9 1438.9 5000

SAMPLE CALCULATION:

RESULTS (uV/m @ 3m) = Antilog ((-53.14 - 34.5 + 37.0 + 7.8 + 107)/20) = 1605.5
CONVERSION FROM dBm TO dBuV = 107 dB

Tester
Signature:

Name:

Roger Bowen
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Table 4E. PEAK RADIATED SPURIOUS EMISSIONS (Low End)
12dB OMNI Antenna

Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
7.20570 -54.79 34.5 37.0 7.8 1327.8 5000
Table 4E. PEAK RADIATED SPURIOUS EMISSIONS (Middle)
12dB OMNI Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
4.87145 -57.10 34.3 34.7 8.1 828.0 5000
7.30840 -55.63 34.6 37.2 7.9 1237.2 5000
Table 4E. PEAK RADIATED SPURIOUS EMISSIONS (High End)
12dB OMNI Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@3m
4.93980 -66.80 34.3 34.8 8.2 280.1 5000
7.41025 -52.48 34.6 37.4 7.9 1824 .4 5000
SAMPLE CALCULATION:

RESULTS (uV/m @ 3m) = Antilog ((-54.79 - 34.5 + 37.0 + 7.8 + 107)/20) = 1327.8
CONVERSION FROM dBm TO dBuV = 107 dB

Tester
Signature:

Name:

Roger Bowen
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Table 4F. PEAK RADIATED SPURIOUS EMISSIONS (Low End)

14dBi Corner Antenna

Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
7.20465 -50.58 34.5 37.0 7.8 2155.3 5000
Table 4F. PEAK RADIATED SPURIOUS EMISSIONS (Middie)
14dBi Corner Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
4.87250 -59.86 34.3 34.7 8.1 602.9 5000
7.30815 -53.31 34.6 37.2 7.9 1615.8 5000
Table 4F. PEAK RADIATED SPURIOUS EMISSIONS (High End)
14dBi Corner Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@3m
4.93960 -64.43 34.3 34.8 8.2 368.0 5000
7.40940 -54.96 34.6 37.4 7.9 1371.0 5000

SAMPLE CALCULATION:

RESULTS (uV/m @ 3m) = Antilog ((-50.58 - 34.5 + 37.0 + 7.8 + 107)/20) = 2155.3
CONVERSION FROM dBm TO dBuV = 107 dB

Tester

Signature: Name: __Roger Bowen

Table 4G. PEAK RADIATED SPURIOUS EMISSIONS (Low End)



14dB YAGI Antenna

FCC ID: HSW-2410M

Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
7.20565 -55.29 34.5 37.0 7.8 1253.5 5000
Table 4G. PEAK RADIATED SPURIOUS EMISSIONS (Middle)
14dB YAGI Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
4.87201 -58.27 34.3 34.7 8.1 723.0 5000
7.30694 -55.95 34.6 37.2 7.9 1192.0 5000
Table 4G. PEAK RADIATED SPURIOUS EMISSIONS (High End)
14dB YAGI Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@3m
4.93960 -63.72 34.3 34.8 8.2 399.3 5000
7.41010 -55.01 34.6 37.4 7.9 1363.4 5000
SAMPLE CALCULATION:

RESULTS (uV/m @ 3m) = Antilog ((-55.29 - 34.5 + 37.0 + 7.8 + 107)/20) = 1253.5
CONVERSION FROM dBm TO dBuV = 107 dB

Tester
Signature:

Name:

Roger Bowen
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Figure 5a
Peak Radiated Spurious Emission 15.247(c) Low — Ace Dipole
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Figure 5b

Peak Radiated Spurious Emission 15.247(c) Mid — Ace Dipole
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FCC ID: HSW-2410M

Figure 5c

Peak Radiated Spurious Emission 15.247(c) Mid — Ace Dipole
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FCC ID: HSW-2410M

Figure 5d

Peak Radiated Spurious Emission 15.247(c) High — Ace Dipole
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FCC ID: HSW-2410M

Figure 5e

Peak Radiated Spurious Emission 15.247(c) High — Ace Dipole
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FCC ID: HSW-2410M

Figure 5f

Peak Radiated Spurious Emission 15.247(c) Low — DWC Patch
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FCC ID: HSW-2410M

Figure 5g
Peak Radiated Spurious Emission 15.247(c) Mid - DWC Patch
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FCC ID: HSW-2410M

Figure 5h
Peak Radiated Spurious Emission 15.247(c) Mid - DWC Patch
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FCC ID: HSW-2410M

Figure 5i

Peak Radiated Spurious Emission 15.247(c) High — DWC Patch
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FCC ID: HSW-2410M

Figure 5j
Peak Radiated Spurious Emission 15.247(c) High — DWC Patch
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FCC ID: HSW-2410M

Figure 5k
Peak Radiated Spurious Emission 15.247(c) Low — Mobile Mark Patch
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FCC ID: HSW-2410M

Figure 5|
Peak Radiated Spurious Emission 15.247(c) Low — Mobile Mark Patch
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FCC ID: HSW-2410M

Figure 5m
Peak Radiated Spurious Emission 15.247(c) Mid — Mobile Mark Patch
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FCC ID: HSW-2410M

Figure 5n
Peak Radiated Spurious Emission 15.247(c) Mid — Mobile Mark Patch
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FCC ID: HSW-2410M

Figure 50

Peak Radiated Spurious Emission 15.247(c) High — Mobile Mark Patch
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FCC ID: HSW-2410M

Figure 5p
Peak Radiated Spurious Emission 15.247(c) High — Mobile Mark Patch
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FCC ID: HSW-2410M

Figure 5q

Peak Radiated Spurious Emission 15.247(c) Low — 6 dB Omni
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FCC ID: HSW-2410M

Figure 5r
Peak Radiated Spurious Emission 15.247(c) Mid — 6 dB Omni
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FCC ID: HSW-2410M

Figure 5s

Peak Radiated Spurious Emission 15.247(c) Mid — 6 dB Omni
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FCC ID: HSW-2410M

Figure 5t
Peak Radiated Spurious Emission 15.247(c) High — 6 dB Omni
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FCC ID: HSW-2410M

Figure 5u
Peak Radiated Spurious Emission 15.247(c) High — 6 dB Omni
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FCC ID: HSW-2410M

Figure 5v
Peak Radiated Spurious Emission 15.247(c) Low — 12 dB Omni
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FCC ID: HSW-2410M

Figure 5w
Peak Radiated Spurious Emission 15.247(c) Mid — 12 dB Omni
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FCC ID: HSW-2410M

Figure 5x

Peak Radiated Spurious Emission 15.247(c) Mid — 12 dB Omni
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FCC ID: HSW-2410M

Figure 5y
Peak Radiated Spurious Emission 15.247(c) High — 12 dB Omni
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FCC ID: HSW-2410M

Figure 5z
Peak Radiated Spurious Emission 15.247(c) High — 12 dB Omni
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FCC ID: HSW-2410M

Figure 5aa

Peak Radiated Spurious Emission 15.247(c) Low — 14 dB Corner Ant.
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FCC ID: HSW-2410M

Figure 5ab

Peak Radiated Spurious Emission 15.247(c) Mid — 14 dB Corner Ant.
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FCC ID: HSW-2410M

Figure 5ac
Peak Radiated Spurious Emission 15.247(c) Mid — 14 dB Corner Ant.
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FCC ID: HSW-2410M

Figure 5ad
Peak Radiated Spurious Emission 15.247(c) High — 14 dB Corner Ant.
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Figure 5ae
Peak Radiated Spurious Emission 15.247(c) High — 14 dB Corner Ant.
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Figure 5af
Peak Radiated Spurious Emission 15.247(c) Low — 14 dB Yagi
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Figure 5ag
Peak Radiated Spurious Emission 15.247(c) Mid — 14 dB Yagi
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Figure 5ah

Peak Radiated Spurious Emission 15.247(c) Mid — 14 dB Yagi
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Figure 5ai
Peak Radiated Spurious Emission 15.247(c) High — 14 dB Yagi
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Figure 5aj

Peak Radiated Spurious Emission 15.247(c) High — 14 dB Yagi

i1: 18: @3 APRA 23, 1988
’*?HI 14dB YAGI

MR 7.4404198 GH=

REF .@ dBm AT 1@ dB ~56.04-dBm
PEAK ""'__‘"T [
LOG | | |
1E !.._ i FETY ; T -I--- — - S S ———
a8/ | '
Ll i W AELECTE EERFITES, ISR TR PR R SR
MARKER !
7.44018 GHz o . .—
~56.01 dBm I r
TR (AU (NN SN N (S
[ |
! i
! N | :
VA SH | | |
8C FCL... =8 § e I ¥ [P
CORHA pi i b et Hﬁﬁﬂ*;;ﬁﬂ%mﬁhpq1

RN

S o

CENTER 7.4A095@ GHz
WRES BW 1.0 MHz

#VBW 1 MHz

SPAN 2¢.0¢ MHz
SWP 20.d msec



FCC ID: HSW-2410M

2.10 Average Spurious Emission in the Frequency Range 30 - 25000 MHz (FCC
Section 15.247(c))

The results of average radiated spurious emissions falling within restricted bands are given
in Table 5a — 5g. Due to the functionality of the transmitter and the complexity of the test
setup in order to measure worse case duty cycle, Digital Wireless provided an explanation
of the worse case duty cycle of the transmitter (provided on the following pages).
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Worst Case Transmit Duty Cycle for WIT2410

The duty cycle de-rating factor used in the calculation of average radiated limits (per
15.209) is described below. This factor was calculated by first determining the worst
case scenario for system operation - worst case being defined as the scenario when the
WIT2410 would be transmitting the longest period during a dwell.

This worst case operating scenario is as follows:

1) point-to-point operation
(only two units communicating with one another)

2) data flow is almost completely unidirectional
(that is, one radio is relaying a large amount of data to the other radio with only
synchronization data being passed back the other direction)

3) The amount of data being fed to the sending radio is exactly portioned out to fit
the maximum packet size allowable (280 bytes). The radio cannot send more
than 280 bytes on a single channel — additional data must be sent on the next
hop.

For this example, a remote unit is transferring a large data file to a base unit.

Maximum transmit time by Remote on a single channel:

= 280 bytes * 8 bits/byte * (1/460.8Kbps) = 4.86ms

The minimum hop duration for this scenario would be 6.94ms. Given that we have 75

channels in our hop set, it takes 521ms to go through the entire hop table and repeat a

transmission on the same channel. Therefore, only 4.86milliseconds worth of data can

be transmitted on a single channel in any 100ms time period.

The transmission duty cycle correction factor is then calculated as:

20 * Logqo (4.86ms/100ms) = -26.3 dB
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Table 5A. AVERAGE RADIATED SPURIOUS EMISSIONS (Low End)

Ace Dipole Antenna

Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
7.20450 -76.16 34.5 36.9 7.8 113.4 500
Table 5A. AVERAGE RADIATED SPURIOUS EMISSIONS (Middle)
Ace Dipole Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
4.87105 -87.75 34.3 34.7 8.1 24.3 500
7.30700 -77.65 34.6 37.2 7.9 98..0 500
Table 5A. AVERAGE RADIATED SPURIOUS EMISSIONS (High End)
Ace Dipole Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@3m
4.93995 -85.05 34.3 34.8 8.2 34.3 500
7.41055 -80.43 34.6 37.4 7.9 73.1 500

SAMPLE CALCULATION:

RESULTS (uV/m @ 3m) = Antilog ((-76.16 — 34.5 + 36.9 + 7.8 + 107)/20) = 113.4
CONVERSION FROM dBm TO dBuV = 107 dB

Tester
Signature:

Name:

Roger Bowen
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Table 5B. AVERAGE RADIATED SPURIOUS EMISSIONS (Low End)
DWC 3dBi Patch Antenna

Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
7.20465 -78.25 34.5 37.0 7.8 89.1 500
Table 5B. AVERAGE RADIATED SPURIOUS EMISSIONS (Middle)
DWC 3 dBi Patch Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
4.87105 -93.08 34.3 34.7 8.1 13.1 500
7.30710 -80.42 34.6 37.2 7.9 71.2 500
Table 5B. AVERAGE RADIATED SPURIOUS EMISSIONS (High End)
DWC 3 dBi Patch Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@3m
4.93980 -87.61 34.3 34.8 8.2 25.5 500
7.41055 -81.61 34.6 37.4 7.9 62.7 500

SAMPLE CALCULATION:

RESULTS (uV/m @ 3m) = Antilog ((-78.25 — 34.5 + 37.0 + 7.8 + 107)/20) = 89.1
CONVERSION FROM dBm TO dBuV = 107 dB

Tester
Signature:

Name:

Roger Bowen




Table 5C. AVERAGE SPURIOUS EMISSIONS (Low End)

Mobile Mark Patch Antenna

FCC ID: HSW-2410M

Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
4.80356 -86.18 34.3 34.6 7.9 28.2 500
7.20459 -78.19 34.5 37.0 7.8 89.7 500
Table 5C. AVERAGE RADIATED SPURIOUS EMISSIONS (Middile)
Mobile Mark Patch Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
4.87210 -84.75 34.3 34.7 8.1 34.3 500
7.30720 -79.35 34.5 37.0 7.8 78.6 500
Table 5C. AVERAGE RADIATED SPURIOUS EMISSIONS (High End)
Mobile Mark Patch Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@3m
4.93960 -86.03 34.3 34.8 8.2 30.6 500
7.40930 -77.65 34.6 37.4 7.9 100.6 500

SAMPLE CALCULATION:

RESULTS (uV/m @ 3m) = Antilog ((-86.18 - 34.3 + 34.6 + 7.9 + 107)/20) = 28.2
CONVERSION FROM dBm TO dBuV = 107 dB

Tester
Signature:

Name:

Roger Bowen




Table 5D. AVERAGE RADIATED SPURIOUS EMISSIONS (Low End)

6dB OMNI Antenna

FCC ID: HSW-2410M

Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
7.20585 -79.44 34.5 37.0 7.8 77.7 500
Table 5D. AVERAGE RADIATED SPURIOUS EMISSIONS (Middle)
6dB OMNI Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
4.87200 -85.61 34.3 34.7 8.1 31.1 500
7.30735 -82.02 34.6 37.2 7.9 59.3 500
Table 5D. AVERAGE RADIATED SPURIOUS EMISSIONS (High End)
6dB OMNI Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@3m
4.93970 -91.29 34.3 34.8 8.2 16.7 500
7.40950 -80.84 34.6 37.4 7.9 69.7 500

SAMPLE CALCULATION:

RESULTS (uV/m @ 3m) = Antilog ((-79.44 - 34.5 + 37.0 + 7.8 + 107)/20) = 77.7
CONVERSION FROM dBm TO dBuV = 107 dB

Tester
Signature:

Name:

Roger Bowen
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Table 5E. AVERAGE RADIATED SPURIOUS EMISSIONS (Low End)
12dB OMNI Antenna

Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
7.20570 -81.09 34.5 37.0 7.8 64.3 500
Table 5E. AVERAGE RADIATED SPURIOUS EMISSIONS (Middle)
12dB OMNI Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
4.87145 -83.40 34.3 34.7 8.1 40.1 500
7.30840 -91.93 34.6 37.2 7.9 59.9 500
Table 5E. AVERAGE RADIATED SPURIOUS EMISSIONS (High End)
12dB OMNI Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@3m
4.93980 -93.10 34.3 34.8 8.2 13.6 500
7.41025 -78.78 34.6 37.4 7.9 88.3 500

SAMPLE CALCULATION:

RESULTS (uV/m @ 3m) = Antilog ((-81.09 - 34.5 + 37.0 + 7.8 + 107)/20) = 64.3
CONVERSION FROM dBm TO dBuV = 107 dB

Tester
Signature:

Name:

Roger Bowen
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Table 5F. AVERAGE RADIATED SPURIOUS EMISSIONS (Low End)

14dBi Corner Antenna

Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
7.20465 -76.88 34.5 37.0 7.8 104.4 500
Table 5F. AVERAGE RADIATED SPURIOUS EMISSIONS (Middle)
14dBi Corner Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
4.87250 -86.16 34.3 34.7 8.1 29.2 500
7.30815 -79.61 34.6 37.2 7.9 78.2 500
Table 5F. AVERAGE RADIATED SPURIOUS EMISSIONS (High End)
14dBi Corner Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@3m
4.93960 -90.73 34.3 34.8 8.2 17.8 500
7.40940 -81.26 34.6 37.4 7.9 66.4 500

SAMPLE CALCULATION:

RESULTS (uV/m @ 3m) = Antilog ((-76.88 - 34.5 + 37.0 + 7.8 + 107)/20) = 104.4
CONVERSION FROM dBm TO dBuV = 107 dB

Tester
Signature:

Name:

Roger Bowen




Table 5G. AVERAGE RADIATED SPURIOUS EMISSIONS (Low End)

14dB YAGI Antenna

FCC ID: HSW-2410M

Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
7.20565 -81.59 34.5 37.0 7.8 60.7 500
Table 5G. AVERAGE RADIATED SPURIOUS EMISSIONS (Middle)
14dB YAGI Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@ 3m
4.87201 -84.57 34.3 34.7 8.1 35.0 500
7.30694 -82.25 34.6 37.2 7.9 57.7 500
Table 5G. AVERAGE RADIATED SPURIOUS EMISSIONS (High End)
14dB YAGI Antenna
Freq. Test Amp. Antenna Cable Results FCC
(GHz) Data* Gain Factor Loss (uV/m) Limits
(dBm) (dB) (dB) (dB) 3m (uV/m)
@3m
4.93960 -90.02 34.3 34.8 8.2 19.3 500
7.41010 -81.31 34.6 37.4 7.9 66.0 500

SAMPLE CALCULATION:

RESULTS (uV/m @ 3m) = Antilog ((-81.59 - 34.5 + 37.0 + 7.8 + 107)/20) = 60.7
CONVERSION FROM dBm TO dBuV = 107 dB

Tester
Signature:

Name:

Roger Bowen
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2.11 20 dB Bandwidth per FCC Section 15.247(a)(1)(ii)

The antenna port was connected to a spectrum analyzer that was set for a 50 Q impedance
with the RBW = approximately 1/100 of the manufacturers claimed RBW & VBW > RBW.
The results of this test are given in Table 6 and Figure 6a through 6c.



FCC ID: HSW-2410M

TABLE 6
20 dB Bandwidth

Test Date: April 30, 1999
UST Project: 99-317
Customer: Digital Wireless Corporation
Model: WIT2410
Frequency 20 dB Bandwidth MAXIMUM FCC LIMIT
(GHz) (MHz) (MHz)
2.407 0.850 1.0
2.441 0.750 1.0
2.475 0.750 1.0
Tester Y :
Signature: i _'rl ——__ Name: _Tim R. Johnson
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Figure 6a.
20 dB Bandwidth per FCC Section 15.247(a)(1)(ii) (low)
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Figure 6b.

20 dB Bandwidth per FCC Section 15.247(a)(1)(ii) (Mid)
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Figure 6c¢.

20 dB Bandwidth per FCC Section 15.247(a)(1)(ii) (High)
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2.12 Number of Hopping Channels FCC Section 15.247(a)(1)(ii)

The transmitter was placed into a typical frequency hopping mode of operation. The 2400
— 2483.5 MHz band was centered on the screen and the RBW and VBW chosen such that
the individual channels could be discerned. The trace capture time was a minimum of 5
minutes.

The results of this test are given in Table 7 and Figure 7.
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TABLE 7
NUMBER OF HOPPING CHANNELS

Test Date: April 30, 1999

UST Project: 99-317

Customer: Digital Wireless Corporation

Model: WIT2410

Number of Hopping FCC Limit
Frequencies (Minimum Number of Channels)
Measured
75 75

Tester ™
Signature: g 43— Name: _Tim R. Johnson




FCC ID: HSW-2410M

Figure 7
Number of Hopping Channels FCC Section 15.247(a)(1)(ii)
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2.13 Average Time of Occupancy per Channel FCC Section 15.247(a)(1)(ii)

Please refer to the theory of operation portion of the report for this.
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2.14 Power Line Conducted Emissions for Transmitter FCC Section 15.207

The conducted voltage measurements have been carried out in accordance with FCC
Section 15.207, with a spectrum analyzer connected to a LISN and the EUT placed into a
continuous mode of transmit. The results are given in Table 8.



Test Date:
UST Project:
Customer:
Model:

FCC ID: HSW-2410M

TABLE 8. CONDUCTED EMISSIONS DATA

CLASS B

April 26, 1999
99-317

Digital Wireless
WIT 2410M

Worse Case Mode of Operaton (TX — Low channel)

TEST DATA RESULTS FCC

FREQUENCY (dBm) (uv) LIMITS
(MHz) (uv)

PHASE NEUTRAL PHASE NEUTRAL

0.455 -63.0* -62.0* 158.5 177.8 250
1.42 -74.0* -78.0* 44.7 28.2 250
7.45 -84.0* -83.0* 14.1 15.8 250
11.4 -78.0* -81.0* 28.2 20.0 250
15.9 -79.0* -72.0* 25.1 56.2 250
17.6 -81.0* -81.0* 20.0 20.0 250
22.7 -81.0* -80.0* 20.0 22.4 250
26.5 -68.0* -68.0* 89.1 89.1 250

* = QUASI PEAK

SAMPLE CALCULATION:

RESULTS uV = Antilog ((-63.0 + 107)/20) = 158.5

CONVERSION FROM dBm TO dBuV = 107 dB

Test Results
Reviewed By
Signature:

¥ _-j -'q rl. E— Name:

Tim Johnson
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2.15 Radiated Emissions for Digital Device & Receiver (47 CFR 15.109a)

Radiated emissions were evaluated from 30 to 5000 MHz while the EUT was placed into
a Receive mode of operation. Measurements were made with the analyzer's bandwidth
set to 120 kHz measurements made less than 1 GHz and 1 MHz for measurements made
greater than or equal to 1 GHz. The results for less than 1 GHz are shown in Table 9.
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TABLE 9. RADIATED EMISSIONS DATA
(Digital Device & Receiver)

CLASS B

Test Date: April 26, 1999

UST Project: 99-317

Customer: Digital Wireless Corporation

Product: WIT2410

Frequency Receiver Correction Corrected FCC Limit
(MHz) Reading Factor Reading (uV/im)

(dBm) (dB) (uV/im) @3m
@3m

No Emissions seen within 10 dB of the FCC limit

*= Quasi Peak

SAMPLE CALCULATIONS:

Test Results
Reviewed By )
Signature:

Name:

Tim R. Johnson
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2.16 Power Line Conducted Emissions for Digital Device and Receiver
FCC Section 15.107

The conducted voltage measurements have been carried out in accordance with FCC
Section 15.107, with a spectrum analyzer connected to a LISN and the EUT placed into an
idle condition or a continuous mode of receive. Similar results were seen as compared to
the EUT in a transmit mode of operation. Therefore, please refer to the results as shown
in Table 8.
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SECTION 5

PHOTOGRAPHS
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PHOTOS OF THE TESTED EUT

The following photos are attached:

Photo 1.
Photo 2.
Photo 3.
Photo 4.
Photo 5.
Photo 6.
Photo 7.
Photo 8.
Photo 9.

Photo 10.
Photo 11.
Photo 12.
Photo 13.
Photo 14.

EUT, 3 Dimensional Front View

EUT, 3 Dimensional Rear View

EUT, Top View with Cover Opened

EUT, Top View of Board

EUT, Bottom View of Board

Antenna, ACE Dipole (M/N ACE-2400NF)

Antenna, Cushcraft 14 dBi Yagi (M/N PC2415-RTNF)

Antenna, Mobile Mark 6 dBi Omnidirectional (M/N OD6-2400-RTNC)

Antenna, Mobile Mark 12 dBi Omnidirectional (M/N OD6-2400-RTNC)

Antenna, Mobile Mark 14 dBi Corner Reflector, Front View (M/N SCR14-2400PTA-RTNC)
Antenna, Mobile Mark 14 dBi Corner Reflector, Rear View (M/N SCR14-2400PTA-RTNC)
Antenna, Mobile Mark Patch (M/N P7-2400RTNC)

Antenna, Digital Wireless Corporation Patch, Front View (M/N PA2410)

Antenna, Digital Wireless Corporation Patch, Rear View (M/N PA2410)



FCC ID: HSW-2410M

Photo 1. EUT, 3 Dimensional Front View
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Photo 2. EUT, 3 Dimensional Rear View
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Photo 3. EUT, Top View with Cover Opened
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FCC ID: HSW-2410M

EUT, Top View of Board

Photo 4.
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FCC ID: HSW-2410M

EUT, Bottom View of Board

Photo 5.
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FCC ID: HSW-2410M

Photo 6. Antenna, ACE Dipole (M/N ACE-2400NF)




FCC ID: HSW-2410M

Photo 7. Antenna, Cushcraft 14 dBi Yagi (M/N PC2415-RTNF)
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FCC ID: HSW-2410M

Photo 8. Antenna, Mobile Mark 6 dBi Omnidirectional (M/N OD6-2400-RTNC)
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FCC ID: HSW-2410M

Photo 9. Antenna, Mobile Mark 12 dBi Omnidirectional (M/N OD6-2400-RTNC)




FCC ID: HSW-2410M

Photo 10. Antenna, Mobile Mark 14 dBi Corner Reflector, Front View
(M/N SCR14-2400PTA-RTNC)
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FCC ID: HSW-2410M

Photo 11. Antenna, Mobile Mark 14 dBi Corner Reflector, Rear View

(M/N SCR14-2400PTA-RTNC)
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FCC ID: HSW-2410M

Photo 12. Antenna, Mobile Mark Patch (M/N P7-2400RTNC)

P7-2400 shown wall mounted



FCC ID: HSW-2410M

Photo 13. Antenna, Digital Wireless Corporation Patch, Front View (M/N PA2410)
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FCC ID: HSW-2410M

Photo 14. Antenna, Digital Wireless Corporation Patch, Rear View (M/N PA2410)
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