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RADI ATED and CONDUCTED EM TEST REPORT

CLI ENT:

Research In Mtion
295 Phillip Street
Waterl oo, Ontario
N2L 3V

TESTED MODEL:

Model Nunber :
Serial Nunber:
Description:
Dat e tested:
Tested with:

I N ACCORDANCE W TH:

FCC Part 2 and FCC Part
Test procedure(s) M-4

TESTED BY:

Com Serve Corporation
17 Add Carriage Court
Kitchener, Ontario
NP 1V3

TECHN G AN

February 28, 1997

R800D- 15- O

128/ 02/ 000001

800 MHz PACKET DATA RADI O

February 18, 19 & 21, 1997

Host computer, |BM Thinkpad 760ED Laptop, FCC ID #
ANOGCF2704AT, Serial No. 78-VGr28 96/ 11 with AQ DC power
adapter, Part nunber 85@704; Printer, Epson, Mdel FX-
80, Serial # 319837, FCC | D BKMPABPBOFA; AC/ DC adapt er
power supply, Mr. Qdobtek, Part No. WDLE1000LOO, 12 VDC
@ 1A, Antenna Conpany 800 MLz “Cell” antenna, Mdel
Eclipse 11/8110-MXD;, R M Radio Mnitor Board Mbdel
01585002; Associ ated cabl es and cords.

90 Transnitters; Type Acceptance.
and ANSI C63.4

JimSins with M. Mihanmad Daj ani (Research in Mtion)



FI LE NUMVBER R M 014

RESULTS R800D-15-0O

COMPLI ANCE
(yes) (no)

RF PONER QUTPUT
Transmitter: 2.985 () ( )
OCCUPI ED BANDW DTH
Transmitter: 2. 989 (X)) )
SPURI QUS EM SSI ONS AT THE ANTENNA TERM NALS
Transmitter: 2.991 ( X) ( )
FI ELD STRENGTH OF SPURI QUS RADI ATI ON
Transmitter: 2.993 (X)) )

FREQUENCY STABI LI TY

Transmitter: 2. 995 «c ) )



BANDW DIH LI M TAIT UNS

Transnitter: 90.210 g (X)) )

SYSTEM DESCRI PTI ON

The Research In Mtion Limted RB00D 15- O 800 MHz packet data radio is intended
to facilitate wireless data conmunication. The R800D 15-O has a standard TTL
| evel serial asynchronous interface allowing it to comunicate directly with
i nbedded controll ers. Radio eval uation and application developrment is facilitated
by the radio nonitor board. (R M Mdel 01585002) The Radio Mbnitor Board
translates the TTL level serial interface signals to standard RS-232 |evel
signals. The RS-232 level signals can be directly interfaced to a m croconput er
serial port. The R800D-15-O radio is primarily intended for battery powered
applications and a standard battery power connector is provided.

To facilitate the required EM tests, the Radio Mnitor Board provided a
regulated and filtered 7.8 VDC supply to the R800D 15-O radi 0. The Radi o Mnitor
Board was al so connected between the serial 1/O (COM1 of the IBMIaptop) and the
RIM R800D 15-O radi 0. The R800D 15-O radi o, Radio Mnitor Board, AC adapter,
8110-MD cel lul ar antenna and all required interface cables will be typically
nmarketed as the “RI MBOO Radi o Eval uati on and Devel oprment Kit”.

Normal radio operation for live use is called burst packet activity. The radio is
nornmal ly in receive node listening to all network activity. Wien a data packet is
received explicitly addressed to a particular radio, it then transmts a short
acknow edgenent packet. Wien the radio receives system infornmation from the
network to determne when to transmt, it transnits its data in packets.

For testing purposes, an |BM Laptop conmputer was connected to the R800D 15-0
radio along with the AC DC power supply adapter. The | aptop was al so connected to
the level shift PCB, or the Radio Monitor Board with an RS 232 DB-9 shielded 1.5
netre cable. A 2.0 nmetre RF antenna cable was used to connect the Eclipse
1/8110- MDD antenna to the R800D 15-Oradio. Several test nmodes for transmtting
continuous carrier with nodulation and without nodulation generated from
scranbl er sequence or fixed sequence data were used.



CONTI NUED

SYSTEM DESCRI PTI ON;

SPURI QUS EM SSI ONS AT THE ANTENNA TERM NALS

AND OCCUPI ED BANDW DTH BANDW DTH LI M TATI ONS
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FIGRE # 1

JEST SETUP FOR
SPURI QUS RADI ATED EM SSI ONS




FIGRE # 2



TEST PROCEDURE: RADI ATED EM SSI ONS

Al tests were performed in accordance with FOO MP-4, & ANSI C63. 4.

The Research In Mtion Ltd. 800 MHz Packet Data Radi o nodel R800D 15-Q was
connected together with a host |aptop conputer, Epson printer, radio nonitor
board RIM Model 01585002, as described on the “Title and System Description”
pages. The systemwas arranged in a typical configuration of use and pl aced on
top of a one netre non-conducting turntable as per ANSI (63.4. Al of the system
parts were connected together with cables that are sold with each piece or
generic cabl es purchased for the specific connection involved. Several different
equi prent placenments were tried so as to establish the worst normal case of
equi prrent positioning. In this case the 01585002 Radi o Monitor Board, |aptop
conputer, RF radio, Epson printer, and RF antenna were placed on top of the
turntabl e. The power supply was placed at the bottomcenter of the test table.
Al of the cables and cords were noved about so as to create the highest |evel of
EM. The conplete systemwas operating as it would be in normal use. Special
software was enployed in order that the RIM Radi o Monitor Board was processing
data in a worst case normal manner. The turntable was rotated through 360
degr ees.

A prelimnary radio frequency scan was performed on the systemto determne the
wor st case cabl e and equi pment configuration. The attached results represent the
system confi gurati on maxi m zed for worst case em ssions in each frequency band.



Pl ease rerer to the System bescription.

The tests were conducted at a distance of ten (10) netres with the receiving
antennas in both the horizontal and vertical planes at each em ssion frequency.
It should be noted that a preanplifier (LNA) in conjunction with a notch filter,
was used above 1.0 GHz. The test results table entry referred to as “ANT. FAC.”
include cable loss, antenna correction factor, LNA gain and notch filter
insertion | oss.

EQUI PMENT:
H P. 8563E Spectrum Anal yzer 9.0 KHz - 26.5 G
Setting: BW 300 Hz, 100/120 KHz and 1.0 Mt as required.
HP Preanplifier, Mdel 8449B 1.0 Gz - 26.5 G&
SPECTRA 20 dB attenuator, 5.0 W 0.0 Hz - 18.0 G
A.H Systems log periodic antenna; 1.0 Gz - 12.4 G+
El ectro Mechani cs nmodel 3104C Bi coni cal Ant enna
Schwar zbeck nmodel UHALP9107 Log Peri odi ¢ Ant enna
El ectro Mechani cs nodel 3115 Dual R dge Qui de Antenna
EATON di pol e antennas; T1, T2, T3 25 Mz - 1.0 G&
NOTE: The ten metre test range has been carefully evaluated to the ANS|

C63.4, and will be renmeasured for reflections and | osses every three years. (ANS
063. 4/ FCC CET-55)

RADI ATED EM SSI ON RESULTS

BW 100/ 120 KHz
Span: 05 to 50 MHz



PART 2/ 90 TRANSM TTER RADI ATED TESTS  TO 10 G HZ
TEST FREQ. LEVEL ANT. ANT. F.S. LIMT D FF. TO
# G Hz w  TYPE (PZ) FACG uv/ M WM LIMT, dB
01 0.816 | 35481.3| ET.3 V 50.1| 1. 78(V)
02 1.6321 | 1500.0| L/IP V 5.5| 8250.0| 10, 289 -1.92
03 2. 4481 130.0| L/IP V 9.2| 1196.0| 10,289 | -18.69
NOTE:

A) A preanplifier (LNA) in conjunction with a notch filter was used above 1.0
@GHz. The test results table entry referred to as “ANT. FAC.” include cabl e | oss,
antenna correction factor,

B) The linit

as specified in the above table,
neasured carrier field strength as specified in test nunber 01l.

LNA gain and notch filter insertion |oss.

is 44.8 dB bel ow the actual



OCCUPI ED BANDW DTH BANDW DTH LI M TATI ONS

TEST PROCEDURE

The Research In Mtion Ltd. 800 Mz Packet Data Radi o nodel R800D 15-Q was
connected together with a host |aptop conputer, radio nonitor board nodel R M
Model 01585002 and 20 dB external attenuator as described on the “Title and
System Descri ption” pages. The RB00D- 15- O ant enna out put term nal was connected
to the input of a 50 ? spectrumanal yzer through a natched 20 dB attenuator. The
RBOOD-15-0O transmitter was operating at full output power with and without
i nternal data nodul ation.

TEST RESULTS:

UNMODULATED CARRI ER LEVEL: 11.0 dBmwith a 20 dB external pad.

a) Internal Mbdul ation: Please refer to the attached
spectrum anal yzer pl ot s. 100% of the in-band
nodul ation is below the specified mask per 90.210(Q)

NOTE:

The above limts take into account the unnodul ated carrier |evel of +31.0 dBm
inclusive of the 20 dB external attenuator. The nodul ati on used was a worst case,
random data pattern, causing maxi mumdeviation while still representing a nornal
nodul ati on pattern.

EQUI PMENT:
H P. 8563E Spectrum Anal yzer 9.0 KHz - 26.5 G

Setting: BW 300 Hz, 100 KHz or 120 KHz (Q P), as required
HP PREAMPLI FI ER, Mbdel 8449B 1.0 Gz - 26.5 G
SPECTRA 20 dB attenuator, 5.0 W 0.0 Hz - 18.0 G
A . H Systens biconical antenna; 20 MHz - 330 MLE
A.H Systens |log periodic antenna; 300 Mz - 1.8 Gt
A H Systens log periodic antenna; 1.0 Gz - 12.4 G&
EATON di pol e antennas; T1, T2, T3 25 MHz -

1.0
CDI RCBERTS dipole antennas T1 T2 T3 T4 25 Mz - 1.0



SPURI OQUS EM SSI ONS AT ANTENNA TERM NALS

TEST PROCEDURE:

The Research In Mtion Ltd. 800 Mt Packet Data Radio nodel R800D 15-Q was
connected together with a host |aptop conputer, radi o nonitor board, R M Model
01585002, 816 MHz notch filter and 20 dB external attenuator as described on the
“Title and System Descri ption” pages. The R800D- 15- O antenna output ternmnal was
connected to the input of a 50 ? spectrum analyzer through a matched 20 dB
attenuator. The RB00D-15-O transnitter was operating at full output power with
i nternal data nodul ati on.

TEST RESULTS:
FREQUENCY LEVEL LIMT
VHZ dBm dBm
Ref 815.98 +32. 2 (- 44.8) -12. 6
84.22 -28.8 -12. 6
385. 15 -52.0 -12.6
1,632.03 -25.3 -12.6
2,448. 08 -42.0 -12. 6
3, 264. 40 -58.5 -12. 6
4, 080. 20 -57.0 -12. 6
4, 896. 20 -64.5 -12. 6
5,712. 10 -65.5 -12.6
7,344. 30 -53.3 -12.6

NOTE:

The above limts take into account the unnodul ated carrier |evel of +32.17 dBm
i nclusive of the 20 dB external attenuator. For em ssions beyond 1 G4, the 20 dB
attenuator was renoved and replaced with an 816 M notch filter having an
insertion loss of -8 dB. The nodul ation used was a worst case, random data
pattern while still representing a normal nodul ati on pattern.

EQUI PMENT:
H. P. 8563E Spectrum Anal yzer 9.0 KHz - 26.5 G



Settl ng: BW 100/ 120 KHz and 1.0 MHz, as required.
HP PREAMPLI FI ER, Mbdel 8449B 1.0 G - 26.5 G+
SPECTRA 20 dB attenuator, 5.0 W 0.0 Hz - 18.0 G+

OCCUPI ED BANDW DTH/ BANDW DTH LI M TATI ONS
MODEL RIM R800D- 15-0
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OCCUPI ED BANDW DTH UNMODULATED CARRI ER
MODEL RIM R800D- 15-0
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SPURI OUS CONDUCTED EM SSI ONS UNMODULATED CARRI ER
MODEL RIM R800D- 15-0




ELECTROVAGNETI C EM SSI ONS  TEST
REPORT

BY

COM SERVE CORPORATI ON
KI TCHENER, ONTARI O

CANADA



RADI ATED and CONDUCTED EM TEST REPORT

February 28, 1997
CLI ENT:

Research I n Mdtion
295 Phillip Street
Waterl oo, Ontario

NeL 3V

TESTED MCDEL.:

Model Nunber: 01585002

Serial Nunber: Not Marked, Production sanple

Descri pti on: RADI O MONI TOR BQARD

Dat e tested: February 18 & 19, 1997

Tested with: Host conputer, |BM Thinkpad 760ED Laptop, FCC ID #

ANOQCF2704AT, Serial No. 78-VGY28 96/ 11 with ACQ DC power
adapter, Part nunber 85G5704; Printer, Epson, Mdel FX-
80, Serial # 319837, FCC | D BKMPABPBOFA; AC/ DC adapt er
power supply, Mr. Qobtek, Part No. WDLE1000LOO, 12 VDC
@ 1A; Antenna Conpany 800 MHz “Cell” antenna, Mbdel
Eclipse 11/8110-MXD;, R M Radio Mnitor Board Mbdel
01585002; Associ ated cabl es and cords.

I N ACCORDANCE W TH:

FCC Part 15, Unintentional Radiator, ass "B' Digital (Conputing) Device & the
DOC 1 C Radio Interference Regulations, CR C, c¢ 1374.
Test procedure(s) MP-4 and ANSI C63

TESTED BY:

Gom Serve Cor poration
17 Add Carriage Court



Kitchener, ntario
NP 1V3

TECHN G AN

JimSins and M. Mihammad Dajani (Research in Mtion)

FI LE NUMBER R M 014

RESULTS
RADI ATED

The Research In Mtion Linited Radio Mnitor Board nodel 01585002, MEETS the
limts for a Dass “B” Dgital (Conputing) Device Peripheral, pursuant to the
rules and test procedures of the Federal Communications Comm ssion and | NDUSTRY
CANADA, fornerly the Canadi an Department of Communi cati ons.

LIMTS: 30to 88 MHz ...... ... ... . ... .. ... 30 puv/i M

88 to 216 MHz ........... ... ... .. ..... 45 uvi M

10 216 to 960 MHz ........... ... .. ...... 60 pv/ M

Metres Above 960 MHz ...................... 150 pvi M
CONDUCTED:

The Research In Mtion Limted Radio Mnitor Board nodel 01585002, MEETS the
limts for a dass “B’ Digital (Conputing) Device Peripheral, pursuant to the
rules and test procedures of the Federal Conmmunicati ons Comm ssion and | NDUSTRY
CANADA, formerly the Canadi an Departnent of Communi cations.

LIMTS: 450 K Hz to 1.705 M Hz ................ 250 pVv (48
dBuv) 1.705 M Hz to 30 MHz ................ 250 pv
(48 dBuv)

JimSins

GCom Serve Corporation



February 28, 199/

SYSTEM DESCRI PTI ON

The Research In Mtion Linmted Radio Mnitor Board nodel 01585002 is intended to
facilitate RMRF radi o eval uati on and applicati on devel opnent. The radi o nonitor
board is an interface between a serial 1/0O (COW1 of the IBMIaptop) and the RM
R8B00D-15- O radi 0. The board translates the TTL | evel serial interface signalsto
standard RS-232 level signals. The RS-232 level signals can be directly
interfaced to a personal conputer serial port.

The radio nonitor board also provides a regulated and filtered 7.8 VDC power
supply to the radio. The radio power and the level translation circuit power, are
derived froma 12V/ 1A AC/ DC power adapter. The R800D 15-O radi o, radi o nonitor
board, AC adapter, 8110-MID cellular antenna and all required interface cabl es
will be typically marketed as the “R MBOO Radi o Eval uati on and Devel oprent Kit”.

For testing purposes, an |BM Laptop conputer was connected to the R800D 15-0
radi o via the Radi o Monitor Board nodel 01585002. An AC/ DC power supply adapter

was used to power the board and the radio. The | aptop was connected to the | evel

shift PCB with an RS-232 DB-9 shielded 1.5 netre cable. A 2.0 metre RF antenna
cabl e was used to connect the generic cellular antenna to the RF radio. In order

to simulate worst case nornal operating conditions, several test nodes were used.

First the radio nonitor PCB was operating while transnitting and receiving data
on all 1/Gs while connected to the | aptop conputer and the RF radio. Secondly the
tests were repeated with the RB00D-15-O radio set in the receive node of

operati on.



TEST PROCEDURE

RADI ATED:
Al tests were perforned in accordance with FCO M>-4, & ANSI (63. 4.

The Research In Mdtion Limted Radio Mnitor Board nodel 01585002, was connected
together with a host |aptop conputer, Epson printer, RB00D 15-O radi o, 800 MHz
antenna and an AC/ DC power supply as described on the “Title and System
Description” pages. The systemwas arranged in a typical configuration of use and
pl aced on top of a one metre non-conducting turntable as per ANSI 63.4. Al of
the system parts were connected together with cables that are sold with each
pi ece or generic cables purchased for the specific connection involved. Several
different equi pnent placenents were tried so as to establish the worst nornmnal
case of equipnment positioning. In this case the 01585002 Radi o Monitor Board,
| aptop conputer, Epson printer, RF radio and R- antenna were placed on top of the
turntable. The power supply was placed at the bottomcenter of the test table.
Al of the cables and cords were noved about so as to create the highest |evel of
EM. The conplete systemwas operating as it would be in normal use. Special
software was enployed in order that the RIM Radi o Monitor Board was processing
data in a worst case nornmal nmanner, and separately the R800D-15-O radi o was
operating in the receive node. The turntable was rotated through 360 degrees.

A prelimnary radi o frequency scan was perforned on the systemto deternine the
wor st case cabl e and equi pnent configuration. The attached results represent the
system configurati on naxi m zed for worst case enissions in each frequency band.
Pl ease refer to the System Description.

The tests were conducted at a distance of ten (10) nmetres with the receiving
antennas in both the horizontal and vertical planes at each eni ssion frequency.

EQUI PVENT:
Rohde & Schwar z nodel ESBI - RF Spectrum Anal yzer
Rohde & Schwar z nodel ESAI-D Anal yzer D spl ay
Settingg: BW 100 KHz or 120 KHz (Q P)



H P. 8b63E Spectrum Anal yzer ....... Y KHz - 26.5 G

LNA, HP 8449B Preanplifier (30 dB)... 1 KHz - 26.5 G
A H Systens biconical antenna; ... 20 Miz - 330 M

A H Systems log periodic antenna; 300 Mz - 1.8 G

Eaton dipole antenna; T3 at 900 MHz

El ectro Mechani cs nodel 3104C Bi coni cal Antenna

Schwar zbeck nodel UHALP9107 Log Antenna

El ectro Mechani cs nodel 3115 Dual R dge Qui de Antenna

The radiated em ssions fromthe unit under test were neasured while using the
net hods outlined in ANSI (63.4; 1992 on a 10 netre open area test site. The test
sanpl e was placed on a turntable to facilitate rotation.

RADI ATED EM SSI ON RESULTS

BW 100/ 120 KHz
Span: 05 to 50 M+t

TEST FREQ LEVEL ANT. ANT. F.S. LIMT DIFF. TO
# M Hz w  TYPE (PZ)  FACT. Hv/ M uwW/M LIMT; dB
01 188. 33 04.1| B/IC V 7.5 30.8| 45.0 -3.31
02 209. 44 04.2| B/IC H 7.6 31.9| 45.0 -2.98
03 219. 44 06.8| BIC V 7.0 47.6| 60.0 -2.01
04 221. 11 07.6| BIC V 6.9 52.4| 60.0 -1.17
05 239. 44 05.6| B/IC V 7.1 39.8| 60.0 -3.57
06 263. 33 03.0| B/C H 9.1 27.3| 60.0 -6.84
07 651. 11 01.6| LIP V 16. 3 26.1| 60.0 -7.24
08 762. 22 02.2| LIP V 20.1 44.2| 60.0 -2.65
09 957. 79 01.9| LIP V 24. 4 46.4| 60.0 -2.24




TEST PROCEDURE

CONDUCTED:
Al tests were performed in accordance with FOO MP-4, & ANSI 063. 4.

The Research In Mtion Limted Radio Mnitor Board nmodel 01585002, was connected
together with a host |aptop conputer, RF radio, Epson printer, 800 MHz antenna
and an AC/ DC power supply as described on the “Title and System Description”
pages. The systemwas arranged in a typical configuration of use and pl aced on
top of a non-conducting test table as per ANSI C63.4. Al of the systemparts
were connected together with cables that are sold with each piece or generic
cabl es purchased for the specific connection involved. Several different
equi pment pl acements were tried so as to establish the worst normal case of
equi pment positioning. In this case the 01585002 Radio Mnitor Board, |aptop
computer, Epson printer, RF radio and RF antenna were placed on top of the test
tabl e. The power supply was placed at the bottomof the test table. Al of the
cables and cords were noved about so as to create the highest |level of EM.
Special software was enployed in order that the RIM Radio Mnitor Board was
processing data in a worst case norrmal nanner, both while in quiescent or receive
node and also in the transnit node

The direct plug-in power supply for the Radi o Mnitor Board nodel 01585002, and
the power supply for the IBM Thi nkpad | aptop conputer, were connected to a 50
m cro-henry |line inpedance stabilization network. (LISN) The RF voltages on each
side of the power line were coupled to the input of a spectrum anal yzer and
recorded. See the attached results.

The conduct ed eni ssions neasurements were perforned in three (3) different test
nodes:

. PCB transferring data via the RS 232 serial port on the PC
. PCB connected to the systemwhile the radio is operating in receive.



. Ihe 1 BM Ihi nkpad | aptop conputer was tested while transtferring data to the
Radi o Moni tor PCB.

EQUI PVENT:
Rohde & Schwar z nodel ESBI - RF Spectrum Anal yzer
Rohde & Schwar z nodel ESAI-D Anal yzer D spl ay
Bl ectro- Mechani cs nodel 3816/2 L.I1.S. Network
Setting: BW 10 KHz or 9 KHz (QP)

The EUT was installed in the sem -anechoic roomw th the turntabl e surface used
as the reference ground plane. The product was located on a non-netallic test
tabl e which represents a 0.8 Mground plane to EUT isolation spacing. A vertical
ground plane was positioned 0.4 M from the rear face of the EUT. The EUT
conduct ed emi ssions were neasured within a shielded encl osure (28 x 24 x 10 feet)
whil e using the test procedure

outlined in ANSI Publication C683.4; 1992.



