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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: HONEYWELL INTERNATIONAL
625 COOLIDGE DRIVE, SUITE 150
FOLSOM, CA 95630, U.S.A.

EUT DESCRIPTION: MICROWAVE/PIR MOTION SENSOR
MODEL.: DT-906
SERIAL NUMBER: 02211
DATE TESTED: October 1-7, 2008
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 15 SUBPART C Pass
INDUSTRY CANADA RSS-210 Issue 7, Annex 2 Pass
INDUSTRY CANADA RSS-GEN lIssue 2 Pass

Compliance Certification Services, Inc. (CCS) tested the above equipment in accordance with
the requirements set forth in the above standards. All indications of Pass/Fail in this report are
opinions expressed by CCS based on interpretations and/or observations of test results. The
test results show that the equipment tested is capable of demonstrating compliance with the
requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by CCS will constitute fraud and shall
nullify the document. No part of this report may be used to claim product certification, approval,
or endorsement by NVLAP, NIST, or any government agency.

Approved & Released For CCS By: Tested By:

FRANK IBRAHIM CAN CHUNG

EMC SUPERVISOR EMC ENGINEER

COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
Page 4 of 33

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 08U112122-1A DATE: OCTOBER 10, 2008
FCC ID: C250600906 IC: 573H-0600906

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN lIssue 2, and RSS-210 Issue 7.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be
viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY
41. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Power Line Conducted Emission +/- 2.3 dB
Radiated Emission +/- 3.4 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT
The EUT is a Microwave / PIR Motion Sensor that operates at 10525 MHz; and it is
manufactured by Honeywell International.

5.2. DESCRIPTION OF MODEL(S) DIFFERENCE
The DT-906 and DT-907 are identical products in all respects except for an additional PCBA
which provides the “Anti-mask” feature on the DT-906, i.e. both the DT-906 and the DT-907 use
the identical microwave source, antenna horn, mounting, etc. As the additional PCBA is
included on the DT-906, which is the unit that was tested, i.e., it is the worst-case for emission

characteristics of the products.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna was designed as an integral part of the microwave source, and as such, has no
specification of its own.

5.4. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak EIRP output power @ 3m distance as follows:

Frequency Mode Output Power
(GHz) (dBuV/m)
10.525 Modulator 118.20

5.5. WORST-CASE CONFIGURATION

The worst-case position of the EUT was determined as that which produced the highest output
power. After investigation of the three orthogonal positions, the X Position was found to be the
worst-case, so all emissions tests were done with the EUT in the X orientation.
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCCID
DC Power Supply Universal Battery UB1245 2361208N N/A
DC Power Supply Heald Institute of Deluxe
Technology Regulated PS |N016343
/0 CABLES
1/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 DC 1 DC Terminal Un-Shielded 1.5m N/A
TEST SETUP

The EUT was set up to work in both Tx and Rx modes simultaneously.
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SETUP DIAGRAM FOR TESTS
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
TEST EQUIPMENT LIST

Description Manufacturer [Model Asset Cal Date |Cal Due
RF Filter Section HP 85420E 3705A00256 |06/19/09  [09/19/09
LISN, 30 MHz FCC LISN-50/250-25-2 [N02625 10/25/07 10/25/08
EMI Test Receiver R&S ESHS 20 827129/006 [02/06/08 |08/06/09
EMI Receiver, 9 kHz~ 2.9 GHz HP 8542E 3942A00286 (06/19/09  |09/19/09
Spectrum Analyzer 3 Hz ~ 44 GHz |Agilent E4446A US42510266 |10/26/07 10/26/08
Preamp, 1000MHz Sonoma 310N 185623 03/31/08  |03/31/09
Preamplifier, 26.5 GHz Agilent / HP 8449B 3008A00561 |09/27/07 11/27/09
PreAmplifier 26-40 GHz Miteq NSP4000-SP2 924343 10/11/07 10/11/08
Antenna, Bilog 30MHz ~ 2Ghz Sunol Sciences |JB1 A0022704 09/28/07 09/28/08
Antenna, Horn, 18 GHz EMCO 3115 6717 04/22/08 |04/22/09
Antenna, Horn 18 ~ 26 GHz ARA SWH-28 1007 10/06/07 10/06/08
Antenna, Horn, 26.5 GHz ARA MWH-1826/B 1013 09/29/07 11/29/08
Antenna, Horn 33 ~ 50 GHz ATM (OR8N4) 22-442-6  |Lot#7046005 |CNR CNR
Antenna, Horn 50 ~ 75 GHz ATM 15-442-6 Lot#7046105 |CNR CNR
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7. TEST RESULTS
7.1. DUTY CYCLE

LIMITS

None; for reporting purposes only.

RESULTS
Tx on Tx on + Tx off Duty Cycle Correction Factor
(usec) (usec) (%) (dB)
13.33 335 3.98 -28.00
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7.2, 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter outputs are connected to the spectrum analyzer via a combiner. The RBW is set
to 1% to 3% of the measured bandwidth. The VBW is set to 3 times the RBW. The sweep time
is coupled. The spectrum analyzer internal bandwidth function is utilized.

RESULTS

Frequency 99% Bandwidth
(GHz) (MHz)

10.525 1.9914
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99% BANDWIDTH

BANDWIDTH
i Ag|lenf

R T

|FrequhanneI |

Ch Freg 10.525 GHz

Trig  Free

Occupied Bandwidth

Center Freq
10.5250000 GHz

| Start Frag

Ref -10 dBm #Atten 10 dB

10.5225000 GHz

#Samp

Stop Freq

Log

10.5275000 GHz

10

dB/

CF Step

Center 10.525 000 GHz

Span 5 MHz

#Res BW 51 kHz #WBW 150 kHz Sweep 5.84 ms (601 pts)

105250000 GHz
Auto hdan|

Freq Offset
000000000 Hz

1.9914 MHz

Transmit Freq Errar 141.231 kHz
# dB Bandwidth 2.292 MHz"

Occupied Bandwidth Occ BYY % Pwr 99.00 %

wdB  -26.00 dB

Signal Track
On Off
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7.3.

LIMIT

§15.245

RADIATED EMISSION

IC RSS-210, Section 2.6 (Transmitter), Annex 7
IC RSS-GEN, Section 6 (Receiver)

The field strength of emissions from intentional radiators operated within these frequency bands
shall comply with the following:

Limits for radiated disturbance of an intentional radiator
Fundamental Field Strength of Field Strength of
Frequency (MHz) fundamental (millivolts / harmonic (millivolts /
meter) meter)
902-928 500 1.6
2435-2465 500 1.6
5785-5815 500 1.6
10500-10550 2500 25
24075-24175 2500 25
TEST PROCEDURE
ANSI| C63.4

The EUT is an intentional radiator that does not incorporate a digital device, the highest

fundamental frequency generated or used in the device is 10.525 GHz; therefore, the frequency
range was investigated from 30 MHz to the 5th harmonic of the highest fundamental frequency
(562.625 GHz).
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RESULTS

7.3.1. FUNDAMENTAL RADIATED EMISSION

High Frequency Measwement
Compliance Certification Services, Fremont Sm Chamber

Company: Hoenywell Inteimational
Project # 08U12122

Date: 10/01/08

Test Engineer: Can Ming Chung
Configuration: Stand-alone EUT
Mode: Tx and Rx

Test Equipment:
Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26 -40GHz Horn > 18GHz ‘ Limit ‘

|T59; S/N: 3245 @3m j | . ‘ j | j | FCC 15.245 j

Hi Frequency Cables

2 footcable ‘ 3footcable 12 foot cable HPF ‘ RejectFilter Peak Measurements
REW=VBW=IMHz

- - ‘ AS5m Chamber j j ‘ ﬂ Average Measurements
RBW=1MHz , VBW=10Hz

Read Pk | Read Ave. = Amp D Coir Fltr | Peak Avg Pk Lim | Avg Lin i Pk Mar | Avg Mar Notes
dBuV dBuV dB dB dB | dBuV/m | dBuV/m ;| dBuVim | dBuV/im dB dB (VIH)

500 220 0o 0o 0o 902 712 1480 1280 - - Y
H

69.0 410 0.0 0.0 0.0 1182 902 1480 1280

682 402 0.0 00 00 1174 894 1480 1280 - - i
464 184 0o [111] [111] 956 676 1480 1280 H

542 262 0o 00 00 1034 754 1480 1280
10525 465 185 0o 0o 0o 957 67.7 14810 1280

Dty Cyele FC = -28 dB

Measurement Frecuency Amp Preamp Gain AvgLim  Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PlLitn  Pealk Field Strength Limit
Analyzer Reading Avg Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Pealc  Calculated Peake Field Strength Ple Mar IMMargin vs. Peak Linit

Cable Loss HFF  High Pass Filter
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7.3.2. TX/RX SPURIOUS RADIATED EMISSIONS ABOVE 1 GHz

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Hoenywell International
Project #: 08U12122

Date: 10/01108

Test Engineer: Can Ming Chung
Configuration: Stand-alone EUT
Mode: Tx and Rx

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz | Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘
‘ T59; S/N: 3245 @3m j | T144 Miteq 3nnsmua31j | TB8 Miteq 26 40GHz j T89; ARA 16-26GHz; S/N:1049 j | RX RSS 210 j

Hi Frequency Cables

2 foot cable 3 foot cable ‘ 12 foot cable HPF ‘ Reject Filter Peak Measurements

REW=WVBW=IMHz

. . ‘ AS5m Chamber ﬂ ‘ j ‘ . Average Measurements
REW=1MHz , VBW=10Hz

f ist | Read Pk : Read Avg. Amp (D Corr! Flir | Peak Avg Avg Mar Notes
GHz dBu¥ dBuV dB dB dB | dBuVim  dBuV/m dB (VH)
v

21052 4246 146 [1F1] (1] 533 53 -28.7
21052 438 158 0o 0o 545 265 275 H

Duty Cycle CF = -28 dB
Mote: Mo othet signals from EUT were detected above the system nioise floor

f Measurement Frequency Amp  Preamp Gain Awvg Lim  Awverage Field Strength Limit
Distance to Antenna D Corr Distance Cotrect to 3 meters Pk Lim  Peak Field Strength Lirot
Analyzer Readng Awg  Awverage Field Strength @ 3 m Lwvg Mar Margin vs. Average Lot
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Iargin vs. Peak Limit
Cable Loss HPF  High Pass Filter

Note: the limit for RSS 210 (Rx) is tighter than the limit for FCC 15.245, and since the EUT was
transmitting and receiving simultaneously this data sheet cover both FCC 15.245 and RSS 210.
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Noise Floor Levels:

Specification Distance: 3

meters

Freq SA AF
GHz dBuV dB/m m

Distance

Distance
dB

Field
dBuV/m

Limit
dBuV/m

33 to 50 GHz

RBW = 1 MHz, peak detection

50 [ 392 | 44.2

0.1

-29.5

RBW = 1 MHz, average detection

50 |

272 | 442]

0.1

-29.5

50 to 75 GHz

RBW = 1 MHz, peak detection

75 [ 392 | 47.7

0.1

-29.5

RBW = 1 MHz, average detection

75

27.2

| 47.7|

0.1

-29.5

75to 1

10 GHz

RBW =1 MHz, peak detection

110

39.2

| 51.0

0.1

-29.5

RBW = 1 MHz, average detection

110 [ 272 | 510

-29.5
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7.3.3. TX/RX SPURIOUS RADIATED EMISSIONS BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL PLOT

chH-chE Compliance Certification Services
o 47173 Benicia Street
15 T R LG Framont, CA 24534

LI (o Tel: (5107 771-1000
Fax: [(510) 661-08ES8

Dataf: ¢ File#: OBU1212Z2,EMI Date: 10-01-2008 Time: 23:25:14
oo LEvel (@Buv)

FCC CLASS-B

H

»

Trace:

Condition: FCC CLASS-BE HORIZONTAL

Test Operator:: Can Ming Chung

Froject #: : DBUL21:22

Company : : Honeywell International
Configuration:: Stand-alone EUT

Mode : Tx and R

Target: : FOU Class-E
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HORIZONTAL DATA

u
~
w
[
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[
19}
[
19}

e

e
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SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL PLOT

CUMH-IAHGE Compliance Certification Services
5 47173 Benicia Street
AT T Fremont, CA 94538

e Tel: (510) F71-1000
Fax: (510) &6l1-08BEB

Dataf: 4 File#: O8U12122, EMI Date: 10-01-Z008 Time: 23:17:02
gg Level (@BuVim)

FCCC

Condition: FOC CLASS-E VERTICAL

Test Oparabtor:: Can Ming Chung

Froject #: : OBUI12122

Company : : Honeywell International
Configuration:: Stand-alone EUT

Mode : : Tx and Bx

Target: : FOC Class-E
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VERTICAL DATA
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8. AC MAINS LINE CONDUCTED EMISSIONS

LIMITS

§15.207 (a)
IC RSS-GEN, Section 7.2.2

Frequency of emission Conducted Limit (dBuV)
(MHz) Quasi-peak Average
0.15 to 0.50 66 to 56* 56 to 46*
0.50to 5 56 46
510 30 60 50
* Decreases with the logarithm of the frequency.

TEST PROCEDURE

ANSI| C63.4
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RESULTS

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Frey. Reading Closs | Limit EN B in Remark

(MHz) | PK (dBuV) | QF (dBuV) | AV (dBuV)| (dB) QF AV [QP{B)AVE)| L1/L2
1775 5197 e 36 .86 Q.00 a0.00 000 -2.03 -13.14 Ll
0.0 41 .20 e 2122 Q.00 5a.00 4600 -1480 | 4378 Ll
nz0 49 02 e 1180 Q.00 A3.45 33435 1443 | -41.55 Ll
1785 5243 e 3709 Q.00 A0.00 3000 -73T7 -1291 L2
048 4204 e 360 Q.00 5a 32 A5 32 -1428 | 4272 L2
023 5006 e 1273 Q.00 A5 52352 1246 | 3979 L2
& Worst Data
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LINE 1 RESULTS

.CUMFLIAHGE Compliance certification Services
o 47173 EBenicia Strest
G T R T T Framont, CaA 54538

L GEA, T z
Tel: (510} 771-1040
Fax: (510} &681-0858

Datag: 7 Fila#: 0sul2lzz.emi Data: 10-07-2008 Tima: 1R:21:032
Lovd (dBu’
20 L

SISPR CLA
AW

M’y Jﬁl&\
AN,
¥ |-

o v

To1s02 : 20

P
e |
=iy

{Limve Comvdualicog
Traca: S Raf Trace:

Condition: CISPRE CLRASS-B
Tegt Operator:: Monica Harrison
Project #: : 08U12122
Company : : Honeywall
Configuraticn:: EUT, FPowsr Supply
Mode - : Normal
Targeat: : FPOC Class B
Voltage: : 11E8VAC / &OHEZ
: Ll: Peak (EBlue); Average (Green)
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LINE 2 RESULTS

BUMH-chE compliance Certification services

o e e 47173 Benicia Street
PEL TR DR BT Framont, CA 24538
L LSRN . )
Tel: (E10) 771-1000
Fax: (510) A&81-0B58

Datafg: 14 Fila#: 0Bul2l2z.emi Data: 10-07-2008 Tima: 18:42:14
Laovd {dBu’
1] 3.

ISPH LA

.
|

18y 1502
{Lane Comnduaticoy
Trace: 12 Raf Trace:

Condition: CISPR CLASS-B
Tegst COperator:: Monica Harrison
Project #: : D8Ul21z2z2
Jompany : Honevwall
Configuration:: EUT, Powar Supply
Mode: : Mormal
Target: : FOC Class E
Voltagea: : 11EWVAC f &GOHZ
: Lz: Peak (Blue); Average
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8.1. MAXIMUM PERMISSIBLE EXPOSURE

FCC RULES

§1.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of
human exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except in the case
of portable devices which shall be evaluated according to the provisions of §2.1093 of this
chapter.

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)

Electric fiald Magnetic fisld . A i
Frequency rangs Fower density Avaraging time
(M HE) strength strengih (i e iminutes)
(A} Limits for OccupationaliControlled Exposures
614 1.63 100y G
18427 4.80F *{O00F=) G
G1.4 0163 1.0 4]
5 i
{E} Limits for General Population/Uncontrelled Exposure

D134 e G14 1.63 100y il
T3H=20 e S24F 2198 180/ a0

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)—Continued

. Electric fisld Magnetic fiskd o . . :
Frequency rangs Power dansity Bvaraging time
{MHz) strength strength i e iminutzs)
B0=0D e 75 0073 0.2 20
1800 0
1.0 20

f = frequency in MHz

* = Plana-wawe aquivalent power density

NOTE 1 T TABLE 1: Occupafionalicontrolled limits apply in situations in which persons are exposed as a consequence of their
employment provided those persons are fulli,' aware of the potential for exposure and can exemcise conirol over their exposurs.
Limits for occu pationalcontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontrolled limits apply provided he or she is made aware of the potential for exposure,

MNOTE 2 To TABLE 1: General populationfuncontrolled exposures apply in situations in which the gensral public may be ax-
posed, orin which persans that are exposed as a conssquence of their employment may not be fully awars of the polential for
exposures of can not exercise control over their exposurs.
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IC RULES

IC Safety Code 6, Section 2.2.1 (a) A person other than an RF and microwave exposed worker
shall not be exposed to electromagnetic radiation in a frequency band listed in Column 1 of
Table 5, if the field strength exceeds the value given in Column 2 or 3 of Table 5, when
averaged spatially and over time, or if the power density exceeds the value given in Column 4 of
Table 5, when averaged spatially and over time.

Table 5
Exposure Limits for Persons Not Classed As RF and Microwave Ex-
posed Workers (Including the General Public)

1 2 3 4 5
Frequency Electric Field Magnetic Field Fower Averaging
(MHz) Strength; rms  Strength; rms Density Time

Vim) (A/m) { Wim? ) {min}

0.003-1 280 2.19 6

1-10 280/ f 219 f 6

10-30 28 219/ f 6

20-200 28 0.073 2" 6

3001 500 1.585f%% 0.0042f%5 f1150 6

1 500-15 000 614 0.163 10 B
15 000150 000 614 0.163 10 616 000 /f'2
150 000300 000 0.158f%% 421 x10%f"% 667 x10°F 616 000 /12

* Power density limit 1s applicable at frequencies greater than 100 MHz.

Notes: 1. Frequency, f, is in MHz 5
2. A power density of 10 W/m™ is equivalent to 1 mW./cm™.
A0 A magnetic field strength of T A/m corresponds to 1.257 microtesla (uT)
or 12.57 milligauss (mr).
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CALCULATIONS

Given
E=V@30*P*G)/d
and
S=E*2/3770
where
E = Field Strength in Volts/meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters
S = Power Density in milliwatts/square centimeter

Combining equations, rearranging the terms to express the distance as a function of the
remaining variables, changing to units of Power to mW and Distance to cm, and substituting the
logarithmic form of power and gain yields:

d=0.282* 10" ((P+G)/20)/VS
where

d = MPE distance in cm

P = Power in dBm

G = Antenna Gain in dBi

S = Power Density Limit in mW/cm”2

Rearranging terms to calculate the power density at a specific distance yields
S=0.0795*10" ((P + G)/10) / (d*2)

The power density in units of mMW/cm”2 is converted to units of W/m#2 by multiplying by a factor
of 10.
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LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm”2

From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/mA2

RESULTS
Operating MPE Output | FCC Power | IC Power
Frequency | Distance EIRP Density Density
(MHz) (cm) (dBm) (mW/cm?2) | (W/mA2)
10525.0 20.0 23.00 0.0397 0.3966

CONVERSION OF FIELD STRENGTH TO EIRP:

For frequencies where measurement equipment limitations preclude substitution
measurements, the measured field strength at a 3 meter test distance is converted to EIRP
using:

EIRP (dBm) = Field Strength at 3 meters (dBuV/m) — 95.2
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9. SETUP PHOTOS

RADIATED RF MEASUREMENT SETUP

X - POSITION

RADIATED FRONT PHOTO
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Y - POSITION

RADIATED FRONT PHOTO
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Z - POSITION

RADIATED FRONT PHOTO
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POWER LINE CONDUCTED EMISSIONS SETUP

Line Conduction Front
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Line Conduction Back

END OF REPORT
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