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FCC PART 15.247(c) - CONDUCTED SPURIOUS EMISSIONS

Frequency of Carrier = 902.5 MHz

Limit = 20 dBc

Condition: Transmitter is set to a single FM modulated channel.

COVPONENT

HARMONI C
HARMONI C
HARMONI C
HARMONI C
HARMONI C
HARMONI C
HARMONI C
HARMONI C
HARMONI C

TEST RESULTS

FREQUENCY ( MHZ)

1805.
2707.
3610.
4512.
5415.
6317.
7220.
8122.
9025.

00
50
00
50
00
50
00
50
00

-20 dB FROM PEAK CARRI ER

RESULT (dB FROM PEAK)

1
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FCC PART 15.247(c) - CONDUCTED SPURIOUS EMISSIONS

Frequency of Carrier = 927.8 MHz
Limit = 20 dBe

Condition: Transmitter is set to a single FM modulated channel.

TEST RESULTS

LIMIT: -20 dB FRCM PEAK CARRIER

COMPONENT FREQUENCY (MHZ) RESULT (dB FROM PEAK)
HARMONIC 1855.,60 ~ 50,
HARMONIC 2783.40 - 0.
HARMONIC 3711.20 - 692,
HAEMONIC ' 4639.00 - 74
BARMONIC 5566.80 - 74.
HARMONIC ’ 6494.60 - 74.
HARMONIC 7422.40 - 74,
HARMONIC 8350.20 - 74.
HARMONIC $278.00 - 74.
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CONDUCTED RF SPURS AND HARMONICS AT ANTENNA TERMINAL - SET CHANNEL 1

MODULATED 4.0 GHZ SPAN 100 KHZ RES. BW
OdBm 1690MHz 4AGHZ
MH | QOUMHIY 10038/
—41 _BdHm A0 e 7 1
etttk it MWW
[OTE: 30 dB &ST 0.2s/ ATT‘ 10dB ‘ VE iX\rHZ
XT. ATTN.
Q:; F’L Za F‘"—' j? F\L Lf F‘i"
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CONDUCTED RF SPURS AND HARMONICS AT ANTENNA TERMINAL - SET CHANNEL

MODULATED 4.0 GHZ SPAN 100 KHZ RES, BwW
0dBm 1690MHz 41
MM | 941BMHZp 10¢
=3-PeBH 400k
TN T TR mwwwwrwwﬁ
NOTE: 30 di ST 0.2s/ ATT|10dB VF M
? Fe 1Fe 5Fe ne
,
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CONDUCTED RF SPURS AND HARMONICS AT ANTENNA TERMINAL - SET CHANNEL

MODULATED 4.0 GHZ SPAN 100 KHZ RES. BW
O0dBm 1690MHz Al
MH | S3DMHZA 10
=3-—5d8 4 0-Chech

EXT. ATIN.

NOTE: 30 a8 51[ 0.2s/ ATT 11043 R
¢ Fo 2k 3Fe f
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4.0 Test Configuration

RADIATED EMISSIONS
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The EUT was set up on the center of the test table, in a nmanner
which follows the general guidelines of ANSI C63.4, Section 6

""General Operating Conditions and Configurations™.

This is descri bed bel ow

TX ANTENNA

TRRX NOTEBOOK
RS-232 CABLE

50 OHM COAX

RF PC

out

AC ADAPTER

Conducted Emissions Scheme

The EUT is placed on an 80 cmhigh 1 X 1.5 m non-conductive table.
Power to the RF nodemis provided through a Sol ar Corporation 50
Q/ 50 pH Line |Inpedance Stabilization Network bonded to a 2.2 X 2
meter horizontal ground plane, and a 2.2 X 2 neter vertical ground
pl ane. The LISN has its AC input supplied froma filtered AC power
source. A separate LISN provides AC power to the peripheral
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equi prrent. 1/0O cabl es are noved about to obtain nmaxi mum em ssions.

The 50 Q output of the LISN is connected to the input of the
spectrum anal yzer and emi ssions in the frequency range of 450 kHz
to 30 MHz are searched. The detector function is set to quasi- peak
and the resolution bandwidth is set at 9 kHz, wth all
post-detector filtering no less than 10 tinmes the resolution
bandwi dth for final measurenents. All emssions within 20 dB of the
limt are recorded in the data tables.
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FCC CLASS B CONDUCTED EMISSIQNS DATA

FOC D NSY9EPO01 XN

CLIENT: MICROHARD
EUT: MRX-900
FREQ.: 902.5 MHZ,
LINE 1 - NEUTRAL ~
- QP LEVEI.
FREQ | VOLTAGE VOLTAGH FCC LIMIT MARGI
MH? dBoV uv uV ~dB
0504 456 190.5 250 2.4
16.6 324 4.7 250 -15.6
22.3 40.6 107.2 250 -T.4
27.8 kYA 75.9 250 -10.4
LINIL 2 - PHASE
QP LIV
FREQ | VOLTAGE VOLTAGH FCC LIMIT MARGI
MHz | dBuV uv, uV dB
0.504 44,8 173.8 250 -3.2
16.6 314 372 250 <66
2.3 A2.2 1288 250 -5.H
27.8 3641 0.1 250 -11.6
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A.C. Line-Conduoeted Emissions - Line 2

MODULATED 50 MILZ SPAN 10 KIIZ RES, BW

<ot ,/u /t/ - L7
~ 70dBuV _29.3MHz ~ 90MHz

MK D . 3MHz 10dB/
44 BgByM- - .. A0k W
_ | .
UL A80BUV _
I AFC

ST 0.25/  ATT 10dB  VF 100kHz
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A.C. Line-Conducted Emissions - Line 1

MODULATED 50 MHZ SPAN 10 KHZ RES. BW
C.ﬁMOLVu‘-Tf_QC}\ -1
70dBuV 25 . 3MHz H0MHz
MK 0. 3MHz 10¢B/
45 sdBgy AOHZ W
¢
. |
Wﬂw MW
OL | 48dBy)
AFC

ST 0.2s/ ATT 10dB VF 100kHz



6.0 Radiated Emissions Scheme

The EUT is placed on an 80 cmhigh 1 X 1.5 nmeter non-conductive
notorized turntable for radiated testing on the 3-neter open area
test site. The em ssions fromthe EUT are measured continuously at
every azimuth by rotating the turntable. Quided horn and |og
periodi ¢ broadband antennas are nobunted on an antenna nmast to
determne the height of maximum em ssions. The height of the
antenna is varied between 1 and 4 neters. Both the horizontal and
vertical field conponents are neasured.

The RF spectrumis searched from30 MHz - 9.280 GHz.

The output from the antenna is connected to the input of the
preanplifier. The preanp out is connected to the spectrum anal yzer.
The detector function is set to Peak. The resol ution bandw dth of
t he spectrum anal yzer is set at 120 kHz, for the frequency range of
30-1000 MHZ, and 1 MHz for the range of 1 GHz-9 G&. A 10 Hz vi deo
BWsetting is used to average readi ngs above 1 GHz. Al em ssions
within 20 dB of the limt are recorded in the data tables.

To convert the spectrum anal yzer reading into a quantified E-field
| evel to allow conparison with the FCC limts, it is necessary to
account for various calibration factors. These factors include
cable loss (CL) and antenna factors (AF). The AF/CL in dB/mis
al gebraically added to the Spectrum Analyzer Voltage in dbuvV to
obtain the Radiated Electric Field in dBuVW/ m This level is then
conpared with the FCClimt.

Example:
Spectrum Anal yzer Vol t: VdBuV
Conposite Factor: AF/ CLdB/ m
Electric Field: EdBuV/ m = vdBuV + AF/ CLdB/ m

Li near Conversion: EuV/m = Antil og (EdBuV/ nf 20)
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FOCC 15200 RADIATED EMISSIONS DATA
FCCID: NS9OBPO01X01

CLIENT: MICROHARD
EUT: MRX-900

CARRIER: 9025 MHZ @ 1000 mW
ANTHENNA: 51013 OMNI

AVRG . AVRG
FREQ | PO SPHCA| AFAC | PREAM| BE-FIELD | E-FIELDY | LIMI |MRCG
MHz | H/V | dBuV | dB/m | GAIN dBuV/m uV/m uv/m dB
20750 V A40.0 350 25 50.0 16,2 00,0 1.0
361000 | H 35.0 6.0 -25 46.0 199.5 500.0 -8.0
151250 | 'V 33.0 19.0 -25 410 2239 500.0 -7.0
1500 H 32.0 370 -25 44,0 158.5 500.0 -10.0
312250 | V 20.0 38.0 25 42.0 125.9 500.0 -12.0
002500 |V 29.0 39.0 -25 43.0 141.3 5000 -11.0
TEST ENGINEER
o DATE s / v
STEVE DAYHOFF ' '

19 FCC ID #: NS998P001X01



FCCC 15,209 RADIATED EMISS[ONS DATA
FOCID: N599EP001X01

CLIENT: MICROHARD
[LUT: MRX-900

CARRIER: 915 MHZ @ 1000 mW
ANTENNA: 513 OMNI

| AVRG | AVRC,
FRED | POL.| SPLC A|AF/C |PREAM| E-FIELD | E-FIELD! 1IMIT MR(
MHz | 1V | dBuV | dBfm |GAIN | dBuVim | uV/m | uV/m | dB
B0V 38,0 350 25 4810 2512 00,0 -6,0)
6000 | 11| 340 | 360 -5 450 | 178 | so00 | 90
BV 330 39.0 25 46,0 199.5 500.0 K0
0000 H | 340 | 30| 25 460 | 1995 | s000 | -0
BX.00 0 V 320 38,0 225 45.0) 1774 SN0 A0
R Y 290 0.0 25 13,0 1413 5000 | -1L0
11551 ENGINGER
A7 DATE Y

STEVE DAYHOFPT
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FCC 15.209 RADIATED EMISSIONS DATA
FCC ID: NS998P001X01

CLIENT: MICROITARD
EUT: MRX-900

CARRIER: 927.8 MHZ @ 1000 mW
ANTENNA: 5DB OMNI

B AVRG AVRG
FREQ | POL| SPEC A| AF/C |PREAM| E-FIELD | E-FIELD | LIMIT MRG
MHz | T/V | dBuV | dB/m | GAIN dBuV/m uV/im | uV/m | dB
278340 ] V 11.0 35.0 -25 51.0 354.8 500.0 -3.0
3711201 H 37.0 36.0 -25 48,0 251.2 500.0 -6.0)
463900 | 'V 340 39.0 =25 18.0 251.2 500.0 -6.0
742240 | H 31.0 37.0 =25 43.0 141.3 500.0 -11.0
835020 | V 280 38.0 =25 41.0 112.2 500.0 -13.0
TEST ENGINEER
,_/"“ £t -7
2 DATE .7 s
STEVE DAYHOFF
22
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FCC 15,209 RADIATED CMISSIONS DATA

[CCID: NS998POOLX01

CLIENT: MICROHARD
EUT: MRX-900

CARRIER:  902.5 MHZ @ 100 mW
ANTENNA:  11DB YAGI

AVRG AVRG

FREQ | POL| SPEC A| AFC |PREAM| E-FIELD | E-FIELD | LIMIT MRG
MHz | HV | dBuV | dB/m |GAIN | dBuV/im | uVim | uV/m | dB
0| Vo 4l | 360 23| 510 348 | 5000 | -30
Jl000 H | 370 | 360 23| 480 BLL | 000 | 60
#1250 H | 360 | 300 25 500 el | 00 | A0
MIMO | H | 30 | 370 23| 430 1413 | 3000 | -1L0
RI2M | H | 30 | 380 AT A 1583 | 000 | -10.0
W025.00 V| 20 3.0 -25 110 N22 | SN0 | -1340
TEST ENGINEER

DATE_ e v

STEVE DAYHOFF
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FCC 15,209 RADIATED EMISSIONS DATA

FCC [D: N5998P001X01

CLIENT: MICROHARD
KL MRX- %K)

CARRIER: 915 MIIZ @ 100 mW
ANTENNA: 1418 YAG]

AVR( AVRG

FREQ | POL] SPEC AJAF/C |PREAM| E-FIELD | E-FIELD | LIMIT [MRG
ML |1}V | dBuV | dB/m |GAIN | dBuVim | uVim | uV/m | dB
2500 |V 39.0 35.0 225 449.0) 2618 5.0 54
366000 [ H | 360 | 30| 25 470 | 239 | 5000 { 70
A0 H | o360 | 00 25| 500 | 362 | 5000 | 40
TR0 | H | O30 | 30| 5| 4300 | 1413 | S0 | 110
QB0 H | 320 | wo| 25| 450 | 1778 | s00 | 90
015000 | V | 200 | 20| 25 430 L3 | 5000 | -1L0
TEST ENGINEER

ot

DATE

S THVE DAYHORH
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FCC 15.209 RADIATED EMISSIONS DATA

FCCID: NS998P0NI1X

CLIENT: MICROHARD
EUT: MRX-90)
CARRIR: 9276 MHY, @ 100 mW
ANTENNA:  14DB YAGI
) AVRG | AVRG
FREQ | POL| SPEC A| Al/C | PREAM| E-FIELD | E-FICLD| LIMIT IMRG
Milz | IV | dBuY ! dB/m | GAIN dBuVim [ uV/m uV/m | 4B
B340V 80 35.0 25 48.0 L2 5000 -6.()
L0 H 36.0 36,0 25 470 2130 500.0 70
463000 11 | 300 | 390 25 440 | 1585 | 5000 | -100
742240 | H 30.0 370 25 4240 1259 5000 | -120
835020 V[ 200 | 80| 2| @20 | 1059 | Sw00 | -120
TEST ENGINEER
S DATE

STEVE DAYIIOLT




Table 1

Support Equipment

14 dB Yagi Antenna - Sinclabs - SUY-90213

12 dB Yagi Antenna - Sinclabs - SUY-90211
8 dB Yagi Antenna - Sinclabs - SUY-90207
2.5 dB Omi Antenna - 900 MHz Rubber Ducky
5 dB Omi Antenna - Sinclabs

Host PC - Toshi ba 740C Penti um Not ebook

28
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Table 2

Interface Cables Used

1. A 1.2 neter RS-232 serial shielded cable is used to connect the
EUT to the Host conputer

2. 2 feet of |lowloss coaxial cable used to connect the EUT
to the TX ant enna.
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Table 3

Measurement Equipment Used

The foll ow ng equi pnent is used to perform neasurenents:

HP 435A RF Peak Power Meter - Serial No. 1362016
EMCO Model 3110 Biconical Antenna - Serial No. 1619
Ant enna Research MAH 1825B Horn Ant enna - Serial No. 1005
EMCO Mbdel 3115 Ridged Horn Antenna - Serial No. 3007

HP 8348A Preanplifier - Serial No. 197-2564A
Sol ar 8012-50- R-24- BNC LI SN - Serial No. 924867
Bi rd 8306-300-N 30dB Attenuator - S/N: 29198391515
Tektroni x R3272 Spectrum Anal yzer - Serial No. 6-95-1124

4 Meter Antenna Mast
Mbtori zed Turntabl e

Hel i ax FSJ1-50A 1/4" Superflex Coax Cable (12 Ft.)

30
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EXHIBIT 1

EUT PHOTOGRAPHS

See Confidential Sealed Envelope
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EXHIBIT 2

SCHEMATIC DIAGRAM

See Confidential Sealed Envelope
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EXHIBIT 3

USER MANUAL
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EXHIBIT 4

EXPLANATION OF SECTION 15.247(1}/(1}i

The MRY-900 ig a wireless spread spectrum modem which uses
trequency hopping complying with seclion 15.247. The receiver and
rransmitter bandwidthe are fixed at 350kHz.

Each modem can be configured to use one of 20 hopping patterns.
The hopping patterns are stored in non-volatile memory, and ware
generated with a piece of MATLAE code which includes a random
nuuber generator but also ensures ecual channel usage wirthin
patterns. Channel fraguencies start at 902.4 MHz and increment by
400 KHv up to 927.6 MHz, for a total of 64 different channzls,
sach hopping pattern consists of 128 values, guch that each channel
is vigited twice. 'The code used to generate the patterns, along
with a sample hopping pallern arc provided below:

% Thig file gonerates pseudorandom hopping patterns
t Then it writes them to an output file

o

% Date: Dec. 12, 1997
% fulhor: Hany Shenouda
% Microhard Systems Inc,
% VARIABLES
% *EEFEENTT
PatMax - 128; $Sive of Pattern
Numpat = 20; $Number of Hopping Patterns
ChMin = 1; iMinimum Chanpnel
ChMax = 64; tMaximum Channel

ChMat - zerog(PatMax,NumPat);

tor j=1;PatMax
for j-1:NumPar

rapeat = 1;
while (repeat) ;
repeat = 0y
usage = 0;

ChMum = get.chn{ChMin, ChMax} ;
§ for ij = 1:]
§ if ChNum .- ChMat(i,3jj)

% repeat  1;
{ end

¥ oend

for kk = 1;1

m == ChMat (kk, j);
ugage = usage + 1;
end

it usage == ?






and

end

cnd

{C'hium

ChMat.{i,]) =ChNum,;

cnd
end

WRITE 5 Parameler File

IS EEEAEEEES R R R R R RS A&
gave hoppat.dat ChMat -ascii -tabs
fid - fopen(filenama, ‘w');
fwrite (fid,ChMat, "integer*2 1) ;
teloge(fid);

o0 g™ oA oG ot G

{id=fopen('Hoppat128.dat’, "'w');

for 1 = 1;Numbat

fprincf (£id, "\r\n\r\nlabletd2i\r\n’, i),
fprintf(fid,‘\tdb\t%OEi,%ORi,%OEi,%DEi,%DEi;%DZi,%OBi,%O2i
\r\n', ChMat (1:PatMax, i) );

cnd

frlose(fid)

funcltion {ChNum] - getchn(ChMin, ChMax);
& This function aggigns a random channel number

ChNum = 0;
while (ChNum<ChMin | ChNum - ChMax)
ChNum - round(rand*100) ;
and
return;

Table(s
db 47,04,716,04,16,13, 63,06
dp 21,01,08,13,07,55,23,12
db  51,726,64,3%,63,40,14,54
db  12,53,07,15,3%7,26,64,22
dh 09,36,53,51,35,62,03,06
dbh  24,61,43,25,R6,24,38,46
db  40,132,47,17,61,5%9,133,52
db  25,17,38,48,1%,10,19, 42
db  54,01,46,52,44,55,05,57
dbh  35,w7,41,45,58,19,20,42
db  44,36,41,62,50,34,21,43
dbh  R0,30,45,29,18,59,08,20
dby  28,711,46,14,30,32, 18,02
db  31,49,02,29,37,60,23,27
dh 10,08,39,28,49,58,22,11
db  18,34,33,60,27,05,31,03
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BDach modem can be configured as either a Master ar a 8Slave, A
Master transmits for a fixed time interval of 100 mg beflore hopping
to the next ghannel in the hopping table, Once configured, a Master
never deviateg f{rom the hopping pattern or hop duration. It will
continually cycle through the hopping pattern indefinitely al the
fixed time interval of 100 ms. Slaves acquire synchronlzation by
listening on  a chamnel which oecagionally  changes  until
gynchronizing informallon has been received from the Master. AL
which point, the 5lave begins to hop according to the game table as
the Master, and art the same fixed time inlerval. If a packet of
data needs Lo be repeated, it will be repeated after the next hop.
Multiple packets of data will ho sent on one hop as long as there
iz cnough time in the fixed Lime interval to do so.

The Master transmite a control packet on every hop, even if therc
15 no data to bo transmitted. Wwhen Lhe Master does have data to
Erangmit, thig Lrangmigsion will commence at the position ip the
hop table that the Master happens to be at, which way be any of the
64 channcls. This ensures thal the transmission docs not always
atart on the gamg ¢hannel,

To ensure that the transmitter cannot coordinate its hopping
sequence with the hopping sequence of other transmitters, each
transmitter hag no ability to deviate in hop time or hopping
patlern pusition once normal operation commencas,



39

FCC ID #: NS998P001X01



