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Nemko USA, Inc. FCC PART 15, SUBPART C
FOR 900 MHz TRANSMITTERS

EQUIPMENT: CM2202N TEST REPORT NO.: 6L0093RUS1
Section 1. Summary Of Test Results

Manufacturer: RF Monolithics

Model No.: CM2202N

Serial No.: None

General: All measurements are traceable to national standards.

These tests were conducted on a sample of the equipment for the purpose of demonstrating
compliance with FCC Part 15.249. All tests were conducted using measurement procedure
ANSI C63.4-2003. Radiated Emissions were made on an open area test site.

& New Submission D Production Unit

D Class Il Permissive Change & Pre-Production Unit
THIS TEST REPORT RELATES ONLY TO THE ITEM(S) TESTED.

THE FOLLOWING DEVIATIONS FROM, ADDITIONS TO, OR EXCLUSIONS FROM THE TEST
SPECIFICATIONS HAVE BEEN MADE.
See “ Summary of Test Data”.

NG

NVLAP LAB CODE: 100426-0

Nemko USA Inc. authorizes the above named company to reproduce this report provided it is reproduced in its entirety and for use by the
company’s employees only.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such third
parties. Nemko USA Inc. accepts no responsibility for damages, if any, suffered by any third party as a result of decisions made or actions based
on this report. This report applies only to the items tested.
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Nemko USA, Inc.

EQUIPMENT: CM2202N

Summary Of Test Data

FCC PART 15, SUBPART C
FOR 900 MHz TRANSMITTERS
TEST REPORT NO.: 6L0093RUS1

NAME OF TEST PARA. NO. RESULT
Conducted Emissions 15.207 NA
Radiated Emissions 15.249 Complies

Footnotes For N/A’s:

The device is battery powered. The device was tested with a fresh battery.
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Nemko USA, Inc. FCC PART 15, SUBPART C
FOR 900 MHz TRANSMITTERS

EQUIPMENT: CM2202N TEST REPORT NO.: 6L0093RUS1
Section 2. General Equipment Specification

Frequency Range: 916.5 MHz (+ 200 kHz)

Operating Frequency(ies) of Sample: 916.5 MHz

Tunable Bands: N/A

Number of Channels: One

Channel Spacing: NA

User Frequency Adjustment: None

Integral Antenna % I%
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Nemko USA, Inc. FCC PART 15, SUBPART C
FOR 900 MHz TRANSMITTERS
EQUIPMENT: CM2202N TEST REPORT NO.: 6L0093RUS1

Theory of Operation
The CM2202N is a 916.5 MHz transmitter module designed to monitor industrial alarm sensors.
Communication range in an “open field” environment is typically 100 meters. The CM2202N

combines RFM’s very low-current SAW resonator stabilized transmitter technology with low-
power microcontroller technology to achieve long battery life.

System Diagram

| 7
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Nemko USA, Inc.

EQUIPMENT: CM2202N

Section 3.

Radiated Emissions

FCC PART 15, SUBPART C
FOR 900 MHz TRANSMITTERS
TEST REPORT NO.: 6L0093RUS1

NAME OF TEST: Radiated Emissions

TESTED BY: David Light

PARA. NO.: 15.249

DATE: 3/13/06

Minimum Standard:

Para no. 15.249

(a) The field strengths shall not exceed the following:

Fundamental Field Strength Field Strength Harmonic Harmonic
(MHz2) (mV/m) (dBuV) (mV/m) (dBuV)
902-928 50 94 0.5 54

(b) Field strength limits are specified at a distance of 3 metres.

(c) Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 50 dB below the level of the fundamental or to the general radiated
limits of 15.209 whichever is the less attenuation.

(d) ...for frequencies above 1000 MHz, the above field strength limits are based on average
limits. However, the peak field strength of any emission shall not exceed the maximum
permitted average limits specified above by more than 20 dB under any condition of

modulation.

Test Results:

Measurement Data:

Complies

See attached table.
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Nemko USA, Inc.

EQUIPMENT: CM2202N

Test Data - Radiated Emissions

FCC PART 15, SUBPART C
FOR 900 MHz TRANSMITTERS
TEST REPORT NO.: 6L0093RUS1

Page 1 of 1
Job No.: 610093
Specification: 15.249
Tested By: David Light
E.U.T. RF Module

Radiated Emissions

Date: 3/13/2006
Temperature(°C): 22
Relative Humidity(%) 45

Configuration: ~ Tx - Fresh batteries

Sample Number:

1

Location: AC3 RBW: 1 MHz
Detector Type: Peak VBW: 1 MHz
Test Equipment Used

Antenna: 993 Directional Coupler: #N/A

Pre-Amp: 1016 Cable #1: 1484

Filter: #N/A Cable #2: 1485

Receiver: 1036 Cable #3: #N/A

Attenuator #1 #N/A Cable #4: #N/A

Attenuator #2: #N/A Mixer: #N/A

Additional equipment: 759 760 791

Measurement Uncertainty: +/- 3.6 dB

Frequency | Meter | Antenna [ Cable [Pre-Amp| Corrected |Peak Limit AI\_/ziar:]e:ge
(MHz) Reading | Factor | Loss |Gain (dB)| Reading | (dBuV/m) (dBuV/m) Detector / Polarity
(dBuVv) (dB) (dB) (dBuV/m)

916.5 82.2 24.0 1.8 24.3 83.7 94 Peak/Vertical
916.5 70.0 24.0 1.8 24.3 71.5 94 Peak/Horizontal
1833.0 46.3 27.2 2.9 32.1 44.3 74 54 Peak/Vertical
2749.5 46.5 29.4 3.7 32.7 46.9 74 54 Peak/Vertical
3666.0 57.2 30.5 3.6 32.3 59.0 74 Peak/Vertical
3666.0 51.2 30.5 3.6 32.3 53.0 54 Average/Vertical
4582.5 47.0 32.3 4.1 32.3 51.1 74 54 Peak/Vertical
5499.0 43.2 33.6 4.7 33.6 47.9 74 54 Peak/Vertical
6415.5 41.3 35.1 5.2 35.1 46.5 74 54 Peak/Vertical
7332.0 41.0 35.8 5.2 35.8 46.2 74 54 Peak/Vertical
8248.5 41.0 37.3 5.7 33.2 50.8 74 54 Peak/Vertical
9165.0 41.3 37.0 5.7 34.8 49.2 Peak/Vertical
3666.0 50.0 30.5 3.6 32.3 51.8 74 Peak/Horizontal
3666.0 44.0 30.5 3.6 32.3 45.8 54 Average/Horizontal

Spectrum was searched from 30 MHz to 10 GHz

Average measurement is made by subtracting duty cycle correction from peak reading

Carrier power was tested at +15% input voltage to battery cutoff. No change in output power was detected.
The device was tested on three orthogonal axis’. Worse case emissions are reported.
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Nemko USA, Inc.

EQUIPMENT: CM220

Duty Cycle Plots

2N

FCC PART 15, SUBPART C
FOR 900 MHz TRANSMITTERS
TEST REPORT NO.: 6L0093RUS1

Delta 1 [T1] RBW 1 MHz RF Att 40 dB
Ref Lv1 -26.62 dB VBW 1 MHz
14 dBm 170.340681 us SWT 5 ms Unit dBm
14
10, A X1 T4 1 _ﬂ4 dB
0.000Q00 s -
5 1lrT1a _2F B2 dR
170.340B81 us
10 TRG
—20 ~] A
{YIEN iMA
-30
-40
EETATRYE RN Y v Ul b
-60
-70
-80
-80
-100
-108
Center 916.3928044 MHz 500 wus~/
Date: 13.MAR.2006 11:49:38
RBW 1 MHz RF Att 40 dB
Ref Lvl VBW 1 MHz
14 dBm SWT 10 ms Unit dBm
14
10
|
0
-10 TRG
-20 ™M M A il MM ™Ml ™M ~MMnNn ™™ 1 ™~ ™M ™M M ™
N
EN 1MA
-30
-40
W VY YUYW W WY WY WYy vuk
-60
-70
-B0
-90
-100;
-106

Center 916.33928044 MHz

Date: 13.MAR.2006 11:50:41

1 ms/
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Nemko USA, Inc.

EQUIPMENT: CM2202N

Duty Cycle Plots

@

FCC PART 15, SUBPART C
FOR 900 MHz TRANSMITTERS
TEST REPORT NO.: 6L0093RUS1

10

-10

-20

RBW 5 kHz RF Att 40 dB
Ref Lvl VBW 5 kHz
14 dBm SWT 100 ms Unit dBm
0
1VIENW

-30

_ 40 A

-50

-60

-70

-80

-90

-100

- 106!

Jate

Pulse = 170.34 uS each
290 pulses / 100 mS

Center

49.4 mS ON time in 100 mS
2004(49.4/100)= -6.1 dB duty cycle correction

916.3928044 MHz
13.MAR.2006 11:52:056

10 ms/

TRG

1MA
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Nemko USA, Inc. FCC PART 15, SUBPART C
FOR 900 MHz TRANSMITTERS
EQUIPMENT: CM2202N TEST REPORT NO.: 6L0093RUS1

Bandedges

Title: Bandedges
Ref Level 37 dBuY ATTEN 0 dB  Marker: -61 dBu¥Y

!

10 dB/

1

.
s \T g

i T I |

Z_%

Start Freq Center Freq Stop Freq
902.0MHz 915.0MHz 928 0MHz
RES B'w 100.0KHz VID Bw 100.0KHz SwP 0.05

20 dB BW
Title: 20 dB Bandwidth
Ref Level 97 dBuY ATTEN 0 dB Marker: 50.0kHz 0.5 dBu¥
10 dB/
ik
_r,.n.w-“”““"—" w%

MM Ww
Start Freg Center Freq Stop Freq
915.5MHz 916.5MHz 917.5MHz
RES BWw 10.0 kHz VID Bw 10.0kHz SwP 0.05
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Nemko USA, Inc. FCC PART 15, SUBPART C
FOR 900 MHz TRANSMITTERS
EQUIPMENT: CM2202N TEST REPORT NO.: 6L0093RUS1

Radiated Emissions Photographs
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Nemko USA, Inc. FCC PART 15, SUBPART C
FOR 900 MHz TRANSMITTERS
EQUIPMENT: CM2202N TEST REPORT NO.: 6L0093RUS1

Section 4. Test Equipment List

Nemko ID Description Manufacturer Serial Number | Calibration | Calibration
Model Number Date Due
993 Horn antenna A.H. Systems XXX 08/01/05 08/02/07
SAS-200/571
759 ANTENNA, LOG PERIODIC A.H. SYSTEMS 556 02/13/06 02/13/07
SAS-200/510
760 Antenna biconical Electro Metrics 477 08/04/05 08/04/06
MFC-25
791 PREAMP, 25dB ICC 398 11/12/05 11/12/06
LNA25
1016 Pre-Amp HEWLETT PACKARD 2749A00159 11/12/05 11/12/06
8449A
1484 Cable 2.0-18.0 Ghz Storm N/A 06/06/05 06/06/06
PR90-010-072
1485 Cable 2.0-18.0 Ghz Storm N/A 06/06/05 06/06/06
PR90-010-216
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Nemko USA, Inc. FCC PART 15, SUBPART C
FOR 900 MHz TRANSMITTERS
EQUIPMENT: CM2202N TEST REPORT NO.: 6L0093RUS1

ANNEX A

TEST DIAGRAMS
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Nemko USA, Inc. FCC PART 15, SUBPART C
FOR 900 MHz TRANSMITTERS
EQUIPMENT: CM2202N TEST REPORT NO.: 6L0093RUS1

Conducted Emissions

Spectrum
Analyzer
Or
Test Receiver

E.U.T. L.I.S.N.

Radiated Prescan

!7 ANTENNA

E.U.T. SPECTRUM ANALYZER

AND PLOTTER OR TEST
RECEIVER

SHIELDED ROOM

_ _ _ _ |

COMPUTER
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Nemko USA, Inc. FCC PART 15, SUBPART C
FOR 900 MHz TRANSMITTERS
EQUIPMENT: CM2202N TEST REPORT NO.: 6L0093RUS1

Test Site For Radiated Emissions

3 METERS

SEARCH ANTENNA

VARIABLE
SEARCH
HEIGHT (1 TO 4 m)

E.U.T.

0.8 METER

NON-CONDUCTING
<—— TURN-TABLE

>
TO TEST RECEIVER/SPECTRUM
ANALYZER

Page 16 of 16



