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1.0 SUMMARY OF RADAR MEASUREMENTS






SUMMARY

The Safety Code - 6 of National Health and Welfare states
that the "General Public (those individuals that are not
microwave radiation workers) shall not be exposed to power
density levels greater than one (1) mW/cm2 averaged over

a one-minute period in the range of frequencies between 10
MHz and 300 GHz.

Units #30 (13299) and #28 (13301) operate on CW
(continuous wave) and are well below the one (1)
mW/cm2,

The remaining units operate on a 40% duty cycle. The
radiated power would be 40% of the measured value with a
possible error of +20% -17%.

All units passed, with #12 (6659) being borderline at two
(2) inches.

ie: 2.14 mW/cm? - 40% - 120% = 1.0 mW






2.0 RADAR MEASUREMENTS






'OTTAWA POLICE RADAR SPEED DETECTORS

The radiation levels at 10.524 GHz were checked at two (2)
and six (6) inches from the horn cover.

A small linear horn (2.5 cm x 2.25 cm mouth) was used to
receive the radiated energy. The Horn was first calibrated,
using an HP8510 Network Analyzer. With the
three-antenna system, the gain of the Horn measured 9 dB.
The expected power from the Horn in a 1-mW/cm? field
was determined by the formula: ‘

Pr = F-G-A2
477
Pr = Power Received
F = Field mW/cm?2 at the Horn focus
G = Gain of Horn 3
A = Wavelength at 10.524 GHz
iee Pr = 1mW/cm2x9x(2.849cm)2 = 58mW

470



A calibrated source of 10.524 GHz was set to 5.8 mW and fed
into a receiver. The Receiver signal was noted and compared
to the signals from the Horn when the Horn was placed two
(2) and six (6) inches from the radars. Since the radars
transmit circular polarized signals, the vertical and horizontal

signal from the Horn were added. The results and shown in
Table 1.

Note 1:

For measurements, all radars were set to CW operation.
If the radars are modulated OFF and ON, the average
radiation power will be reduced in the same ratio as of
the ON and OFF time.

Note 2:

The overall accuracy of the measurement was T 0.8 dB
or +20% -17%.

Note 3:

Some radiation patterns have been included for general
information. '



3.0 CALIBRATION CERTIFICATES






MPB Technoiogies Inc.
Electromagnetics Division
P.O. Box 9722 Station T
Ottawa. Ontano K1G 4X8
MPB TECHNOLOGIES INC.
CALl BRATION CERTIFICATE Fae " (613) 057208
Fax: (613) 952-7998
Date: /(-/C/L)CMJQK‘ =~ S5 Calibration No.: ey
Company: | (oo =t licc P.O.No..  #AobB 7>
Equipment Type: 7avBas  /7wn -G
Model No.: I DpE -/ . Serial No.: ) 509
Calibration Date: Noemoe, H= 1SS, Calibration Due; ~\Vouermac, 0 /G
Standard Used Traceability No.
€ . — o~
HE SpecTnim i4mcl gze~ SSAAS . U -0 13X7
/p/\/eﬁ_)df-/\//—//z:,(qce -~ 95/0/7 GH~ OSR/ .
Uemsche! /c,c/Ur//Z_ it boc! | ANOR7 G& ~020 /.
[ einsche! [CHE Henuatrice! . | ri/ese G- =S
-/;ﬂ ?ow@/ /e ter Y3E. AL/
/-//) W7€KM/SD/‘ //7051,/7[4‘ 21—/72#2 A/
HE Difecnidng ! /Qu,D/-éf 166G Ao/
Q i - — v L
Qilemf'n[/\_ /—#ﬁn (T #——a/mc,n/ c ////)/g/ /- A/~
S H /-/Qrmon/c e, 1= 154 e 2/ =
HE HOc ey x9014, S
Fo Juners 303 (939 T ‘ 2O/,
Narrison Ao b Fower Sup,;,u =05 £ A/
SE Onieanc, Pés/%nc r #DI - 3-. SO
U/{CQ rda ! 6& 1) /—7©Y/) A/ i
H I/ Cv-/ Vil r O3 AD/A
This is to certify that the instrument listed above was calibrated to MPB Technologies Inc.
standards which are traceable to the National Institute of Stanaards and Technology to the extent
allowed by the Institutes calibration facilities, or to the National Research Council, to the extent allowed
by the Councils calibration facilities.
Date: - -
‘MPB Technologies Inc.: /V’C)()Gmoe,f e, (S5




MYR

MPB TECHN

HEAD OFFICE
1725 North Service Road
Trans-Canada Highway

LABORATORIES
151 Hymus Boulevara
Pointe Claire. Quebec

l/éECTF!OMAGNETICS
MEASUREMENT FACILITY
NRC. Montreal Road Building M-50

Dorvai. Quebec  H9P 11 H9R tES Ottawa. Ontario K1A OR6
OLOGIES INC Teiephone. (514) 683-1490 Tetephone: (514} 694-8751 Telephone: (613) 744-3273
Fax (514) 683-1727 Fax {514) 695-7492 Fax: {613) 952-7998
ANTENNA CALIBRATION
MPB Technologies uses one or more of the following standard procedures to calibrate antennae.
Monopole and Loop Antennae:
NBS: Technical Note 1319,
"Generation of Standard Electromagnetic  Fields in a TEM Cell"
Ref: Kanda, M.; Orr, R. David
NRCC: "Measurement of Antenna Factors with a TEM Cell"
Ref: Kashyap, S.C.
ECSM: "The Equivalent Capacitance Substitution Method"
' Ref: Jordan, E.C, "E M Waves & Radiating System", p.483
Ref: Navship 94810 "The Radio Freq. Interference Meter",
Univ. of Penn., 1962, Para. 12.4.1
IEEE 302-1969: "The Institute of Electrical and Electronic Engineers",
Sect. 2.2.23

Dipole, Dipole Array, Horn Antenna:

NBS: Technical Note 1309, 1987
"Calibration Procedures for Horizontal Dipole Antennas (25 to 1000 MHz)"
Ref: Camell, D.G.; Larsen, E.B.; CruzJ.E.
ANSI C63.5: "American National  Standards for Electromagnetic Compatibility,
Radiated Emission Measurement in EMI, Cglibration of Antennas”
1988
SAE-ARP 958 "Broadband Electromagnetic ~ Interference  Measurement Antennas; Stan-
dard Calibration Requirements and Methods”
CALIBRATION ACCURACY: +/-2dB :
CALIBRATION TRACEABILITY: All  Measurement Instrumentation traceable to the
National Institute of Standards and chhnol(égy (NIST)
and to the National Research Council of Can (NRCC).
ENVIRONMENT: Temperature:  -10 to 35 degrees Centigrade
Humidity: 10 to 90% (Non-Condensing)
RE-CERTIFICATION DATE: 1 year from Calibration Date
EQUIPMENT USED: HP Network Analyzer Model No. 8510
Advantest Spectrum Analyzer Model No. R3261A
Rohde & Schwarz Signal Generator Model No. SWP
AR Amplifier Model No, 5W1000
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MPB TECHNOLOGIES INC.

CALIBRATION CERTIFICATE

MPB Technologies inc.
Electromagnatics Division
P.O. Box 9722 Station T
Ottawa, Ontario K1G 4X9

Telephone: (613) 744-3273

Fax: (613) 952-7998
Date: /LLmoe o 199/ Calibration No.: __//&0 -3
- Company: (L uxx Aot P.O. No.: _ 77>
Equipment Type: 7322 77w/ - Oilp
Model No.: T3 4 Serial No.: ___5d5c6
Calibration Date: /\(x ember <> (1S55/ Calibration Due: \auem e &0 1952

Standard Used

Traceability No.

HE Specizum Frclure, 20bAE G- /33,
HE Netwn 52l rer 251002, TR-0p032y,
Wesnscre]  10dTR At ity (P07 G2 -080/)2/
Wejprsepmel (0L rtenuty 720 (FIE96) YR -8R .
HE Fower 172 - 4338 /A
HETheronisTor leunt 4 784 LA

H Directiona | Cowples 1169, SV
O Harmen iz Piies (4-5(433. S/
SH Horrmonic " hxer 144- 3(/&/4?/OC) L/
HPRctgier x23/4. A
o Tuner So3(038 v S6) . 1/
Hourrisondab Fuer Sugply, SOSA- 1/
SNH rg/’)@_;ma.,/PQS:}'f}gne/[ Y p/hfﬁ? -3/ /U/ﬁ
LR Dlardan] Cain Horn. A’J/AZ
HE ompuler Q3. LA

by the Councils calibration facilities. o
Date: S

This is to certify that the instrument listed above was calibrated to MPB Technologies Inc.
standards which are traceable to the National institute of Stangards and Technology to the extent
allowed by the Institutes catlibration facilities, or to the National Research Council, to the extent allowed

-, VA

MPB Technologies inc.: /Ungm/j&/ o/ C /%/




HEAD OFFICE LABORATORIES 'éECTROMAGNETlCS

: 1725 North Service Road 151 Hymus Boulevard MEASUREMENT FACILITY
Trans-Canada Hignway Pointe Claire. Quebec NRC. Montreal Road Building M-50
Dorval. Quebec HIP 1J1 H9R 1E9 Ottawa. Ontario K1A OR6
MSB TECHNOLOGIES INC Telepnone: {514) 683-1490 Teiepnane: (514) 694-8751 Telepnone: (613) 744-3273
Fax (514) 683-1727 Fax (514) 695-7492 Fax: (613) 952-7998
ANTENNA CALIBRATION

MPB Technologies uses one or more of the following standard procedures to calibrate antennae.
Monopole and Loop Antennae:
NBS: Technical Note 1319,

"Generation of Standard Electromagnetic  Fields in a TEM Cell"
Ref: Kanda, M.; Orr, R. David

NRCC: "Measurement of Antenna Factors with a TEM Cell”
Ref: Kashyap, S.C. '
ECSM: "The Equivalent Capacitance Substitution Method"

Ref: Jordan, E.C, "E M Waves & Radiating System", p.483
Ref: Navship 94810 "The Radio Freq. Interference Meter",
Univ. of Penn 1962 Para. 124.1

IEEE 302-1969: "The Institute of Electrical and Electronic Engineers",
Sect. 2.223

Dipole, Dipole Array, Horn Antenna:

NBS: ; Technical Note 1309, 1987

"Calibration Procedures for Horizontal Dlpole Antennas (25 to 1000 MHz)"
Ref: Camell, D.G.; Larsen, E.B.; CruzJ.E.

ANSI C63.5: "American _ National  Standards  for Electromagnetic Compatibility,
Radiated Emnssxon Measurement in EMI, Galibration of Antennas’
1988

SAE-ARP 958 "Broadband Electromagnetic  Interference = Measurement Antennas; Stan-

dard Calibration Requirements and Methods"
CALIBRATION ACCURACY: +/-2dB

CALIBRATION TRACEABILITY: All Measurement Instrumentation traceable to the
National Institute of Standards and chhnolc:igy ( (NIST)

and to the National Research Council of Can NRCC).
ENVIRONMENT: Temperature: -10 to 35 degrees Centigrade
Humidity: 10 to 90% (Non-Condensing)

RE-CERTIFICATION DATE: 1 year from Calibration Date
EQUIPMENT USED: HP Network Analyzer Model No. 8510

Advantest Spectrum Analyzer Model No. R3261A

Rohde & Schwarz Signal Generator Model No. SWP

AR Ampilifier Model No. 5W1000

%QLM

Manager, Electromagnetlc Services




MPB Technologies inc.
Electromagnstics Division
P.O. Box 9722 Station T
Ottawa, Ontaric K1G 4X8

MPB TECHNOLOGIES INC.

CALIBRATION CERTIFICATE P (e13) 952 7008

Date: A embe, Qb 155) Calibration No.: _//&e~03
Company: { Claoc Aalece P.O. No.: __ZOob70
Equipment Type: 747 £ (uns=C s

ModelNo.: 73 Serial No.: __ 53500

Calibration Date: wmnvoer 2 1Sy Calibration Due: Aicie moer 2/ (S92

Standard Used Traceability No.

HY Soectrim fArcloze, 25668 V-t /33)
HI L eliork Hrelyzer 2508 VA-Cbro2.
(rinscnel /G Hitnuador (od (o 92-0 3.
Wein<chel [OdE 218w torr ol (Fise) GH-OIIS
HE Vowe Ve Er 4338 o/
HE Thermist 17 locon = 84287 JU /-
HE Drec bl Cocople o 1165770 /LA
SH thrrong Miyer 14-57 4 23) /b
S'JH:VW(Z (Nixe, 14510 3OC) J i f-
LF /—/oa;aef YR/ A : SO/
Pro Tuner 303(2320 v =), - /A
/—CL rrisco) gl /%W&cp:{q SO5A. /U./ﬂ'
O e 1Esitine, 174-3-1 /U /P
OC. Seordare! (g i e

P Compder D3¢ S

This is to certify that the instrument listed above was calibrated to MPB Technologies Inc.
standards which are traceable to the National Institute of Standards and Technology to the extent
allowed by the institutes calibration facilities, or to the National Research Council, to the extent allowed
by the Councits calibration facilities. . P

Date: LT - BNy
MPB Technologies Inc.: Ao cmpey o | (757




HEAD OFFICE

1725 North Service Road
Trans-Canada Highway
Dorval. Quebec H9P 1J1
Telephone: (514) 683-1490

MYR

MPB TECHNOLOGIES INC

LABORATORIES

151 Hymus Boulevarg
Pointe Clare. Quebec
HIR 1E9 )
Telepnone: (514) 694-8751

‘4ECTROMAGNET|CS
AEASUREMENT FACILITY
NRC. Montreal Road Building M-50
Otrtawa. Ontano  K1A OR6
Telephone: (613) 744-3273

Fax (514) 683-1727 Fax (514) 695-7492 Fax (613) 952-7998
ANTENNA CALIBRATION
MPB Technologies uses one or more of the following standard procedures to calibrate antennae.
Monopole and Loop Antennae:
NBS: Technical Note 1319,
"Generation of Standard Electromagnetic  Fields in a TEM Cel"
Ref: Kanda, M.; Orr, R. David
NRCC: "Measurement of Antenna Factors with a TEM Cell”
Ref: Kashyap, S.C.
ECSM: "The Equivalent Capacitance Substitution Method"
Ref: Jordan, E.C, "E M Waves & Radiating System", p.483
Ref: Navship 94810 "The Radio Freq. Interference Meter",
Univ. of Penn., 1962, Para. 124.1
IEEE 302-1969: "The Institute of Electrical and Electronic Engineers",
Sect. 2223

Dipole, Dipole Array, Horn Antenna:

NBS: Technical Note 1309, 1987
"Calibration  Procedures for Horizontal Dipole Antennas (25 to 1000 MHz)"
Ref: Camell, D.G.; Larsen, E.B.; CruzJ.E.
ANSI C63.5: "American  National  Standards for Electromagnetic Compatibility,
Radiated Emission Measurement in EMI, Calibration of Antennas”
1988 ;
SAE-ARP 958 "Broadband Electromagnetic =~ Interference  Measurement Antennas; Stan-
dard Calibration Requirements and Methods”
CALIBRATION ACCURACY: +/-2dB
CALIBRATION TRACEABILITY: All  Measurement Instrumentation traceable to the
National Institute of Standards and Technolc()igy (NIST)
and to the National Research Council of Can (NRCC).

ENVIRONMENT: Temperature:  -10 to 35 degrees Centigrade
Humidity: 10 to 90% (Non-Condensing)
RE-CERTIFICATION DATE: 1 year from Calibration Date
EQUIPMENT USED: HP Network Analyzer Model No. 8510
Advantest Spectrum Analyzer Model No. R3261A
Rohde & Schwarz Signal Generator Model No. SWP
AR Amplifier Mod?l Nojz
Manager omagnet:c Services
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MPB Technaologies inc.
Electromagnetics Division
P.O. Box 9722 Station T
Ottawa, Ontano K1G 4X9

MPB TECHNOLOGIES INC.

CALIBRATION CERTIFICATE I @

Date: AJDucmber S 1G5/ Calibration No.; //cic ~O<

Company: { (lacna. #licc P.O. No.: _ 70620

Equipment Type: 7,282  7luny - Qo

Mode! No.: __ 73 ____Serial No.: _ 5827

Calibration Date: Adoemoe Qi 195/ Calibration Due: L rienoe, - X/ 1652

Standard Used Traceability No.

HE Spectrum Hnalyze 256 & Y
H /Leﬁooz&(f;/wchr ES/0A. ~ 079\ OeCHN/
Wemnsche | 108 b 12l (5027 S Q-0 P0) Al
Wensche /1CHB Moo fel (5 696) EReER
HY Fower (MeTer 433E. L/
HPTM@”}’M/S@/ //bun 6‘/;72/‘; A)/f4
k//)j//ecf@ra/ _ Co@p/ef /=79 SO/ A
SH-Htrmomie 175, y4-5( 4 83) JO//2
SH Heer ami /e, 14-20/cx 2,0C) A/
HP Hobepley X284, ' SI/F:
o Taner 303 (238 « %) i fO/ /7
Herrison la b Bwer vty 505/ 2/
SF;%@HQ %S/f@ner‘ /)/77/'} 3/ L)/ﬁ
R Saiclard Gass /4rn. Yz
H Compui@ 3. s

This is to certify that the instrument listed above was calibrated to MPB Technologies {nc.
standards which are traceabile to the National institute ot Stanaards and Technology to the extent
allowed by the Institutes calibration facilities, or to the National Research Council, to the extent allowed
by the Councils calibration tacilities. L )

Date: T - /’_/,.._

MPB Technologies inc.: »U(,Ue.m&{f 0& IS4




HEAD OFFICE
1725 North Service Road
Trans-Canada Hignway

LABORATORIES
151 Hymus Boulevard
Pointe Ciaire. Quebec

+ ELECTROMAGNETICS
MEASUREMENT FACILITY
NRC. Montreal Road Buitding M-50

MYR

MPB TECHNOLOGIES INC

Dorvat, Quebec HSP 11 H9R 1E9 Ottawa. Ontario  K1A OR6
Telephone: (514) 683-1490 Telephone: (514} 694-8751 Telephone: (613) 744-3273
Fax: (514) 683-1727 Fax (514) 695-7492 Fax: {613) 952-7998

MPB Technologies uses one or more of the following standard procedures to calibrate antennae.
Monopole and Loop Antennae: ‘
NBS: Technical Note 1319,

"Generation of Standard Electromagnetic
Ref: Kanda, M.; Orr, R. David

Fields in a TEM Cell"

NRCC: "Mecasurement of Antenna Factors with a TEM Cell"
Ref: Kashyap, S.C.
ECSM: "The Equivalent Capacitance Substitution Method"

Ref: Jordan, E.C., "E M Waves & Radiating System", p.483
Ref: Navship 94810 "The Radio Freq. Interference Meter”,
Univ. of Penn., 1962, Para. 124.1

IEEE 302-1969: “The Institute of Electrical and Electronic Engineers",
Sect. 2.2.23

Dipole, Dipole Array, Horn Antenna:

NBS: Technical Note 1309, 1987
"Calibration Procedures for Horizontal Dipole Antennas (25 to 1000 MHz)"
Ref: Camell, D.G.; Larsen, E.B.; CruzJ.E. .

ANSI C63.5: "American _ National ~ Standards  for  Electromagnetic Compatibility,
Radiated Emission Measurement in EMI, Cghbratmn of Antennas”
1988

SAE-ARP 958 "Broadband Electromagnetic = Interference = Measurement Antennas; Stan-

dard Calibration
CALIBRATION ACCURACY: +/-2dB
CALIBRATION TRACEABILITY:

Requirements and Methods"

All  Measurement Instrumentation traccable to the
National Institute of Standards and Technolcégy (NIST)
and to the National Research Council of Can (NRCC)

ENVIRONMENT: Temperature: -10 to 35 degrees Centigrade
Humidity: 10 to 90% (Non-Condensing)
RE-CERTIFICATION DATE: 1 year from Calibration Date
EQUIPMENT USED: HP Network Analyzer Model No. 8510
Advantest Spectrum Analyzer Model No. R3261A
Rohde & Schwarz Signal Generator * Model No. SWP
AR Amplifier , Model No. 5W1000

.

Managc}ﬂoet%magnetic Services
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MPB TECHNOLOGIES INC.

CALIBRATION CERTIFICATE

MPB Tschnoiogies inc.
Electromagnaetics Division
P.O. Box 8722 Station T
Ottawa, Ontano K1G 4X9

Telephone:
Fax:

(613) 744-3273
(613) 952-7998

Date: }_loJembe, KR /S5 Calibration No.: //He-C=
Company: (Otdooc.  Folcce P.O. No.: __ D720
Equipment Type: 7~/ 34K (Phans - Couc iy

Mode! No.: AC) Serial No.: __(£59
Calibration Date: /Q:,Uemaar NS

Calibration Due: A e mbe S 1y 1752

Standard Used

Traceability No.

/4P Sﬂecf‘rum Kl yze,. SHED.

G2 -6 3.

P Metary K Arailoze ~ 85104,

SR -5

S_ensc hef 10dR ATty +d (25037

SR -0/ S -

(einschel 104 ATErat, tbcl (F16G6)

GR-O8 )R

i OmpeTe, 36

HE bbwe kI, 4338, Y
HE TI890515 Ve n ERY 2877 S

D irectional Cowole ~ 11650 A7
OH /‘/C("m(m/oc /7’7/}8 /-5 23) M/ s
O /—br’mon e /}Lre/ 1S 104 510 C) I/ A
HY Aocge,  X29/4. /A
o Taner  303(Q238 v «5¢L,) AD /A7
Harrisorkab Wser Napp, TOSA- A/ -

SA Annnc, 1dsitisne, 2749 - 3/, LI/

WRC. Stardarcd (Gass . A/ﬁ))/f

by the Councils calibration tacilities. s
Date: - e

This is to centify that the instrument listed above was calibrated to MPB Technotogies Inc.
standards which are traceable to the National institute of Standards and Technovlogy to the extent
allowed by the Institutes calibration tacilities, or to the National Research Council, to the extent allowed

Ve
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HEAD OFFICE LABORATORIES I/ELECTROMAGNETICS

1725 North Service Roao 151 Hymus Boulevara MEASUREMENT FACILITY
Trans-Canada Highway Pointe Ciarre. Quepec NRC. Montreal Road Bullaing M-50
Dorval. Quebec  H9P 1J1 H9R 1E9 Ouawa. Ontario  K1A 0R6
MPB TECHNOLOGIES IN. Telepnone: (514) 683-1490 Telepnone: (514) 694-8751 Telephone: (613) 744-3273
Fax. i514) 683-1727 Fax 15141 695-7492 Fax: (613) 952-7998
MPB Technologies uses one or more of the following standard procedures to calibrate antennae.
Monopole and Loop Antennae:
NBS: Technical Note. 1319,

"Generation of Standard Electromagnetic  Fields in a TEM Cell"
Ref: Kanda, M.; Orr, R. David

NRCC: "Measurement of Antenna Factors with a TEM Cell"
Ref: Kashyap, S.C.
ECSM: "The Equivalent Capacitance Substitution = Method"

Ref: Jordan, E.C, "E M Waves & Radiating System”, p.483
Ref: Navship 94810, "The Radio Freq. Interference Meter”,
Univ. of Penn., 1962, Para. 124.1

1EEE 302-1969: "The Institute of Electrical and Electronic Engineers’,
Sect. 2.223

Dipole, Dipole Array, Horn Antenna:

NBS: Technical Note 1309, 1987

"Calibration  Procedures for Horizontal Dipole Antennas (25 to 1000 MHz)"
Ref: Camell, D.G.; Larsen, E.B.; CruzJ.E.

ANSI C63.5: "American _ National  Standards  for . Electromagnetic Compatibility,
Radiated Emission Measurement in EMI, Calibration of Antennas”
1988

SAE-ARP 958 "Broadband Electromagnetic  Interference  Measurement Antennas; Stan-

dard Calibration Requirements and Methods”
CALIBRATION ACCURACY: +/-2dB

CALIBRATION TRACEABILITY: All  Measurement Instrumentation tracecable to the
National Institute of Standards and Technol (NIST)
and to the National Research Council of Canada (NRCC).

ENVIRONMENT: Temperature:  -10 to 35 degrees Centigrade

Humidity: 10 to 90% (Non-Condensing)
RE-CERTIFICATION DATE: 1 year from Calibration Date
EQUIPMENT USED: HP Network Analyzer Model No. 8510
Advantest Spectrum Analyzer Model No. R3261A
Rohde & Schwarz Signal Generator Model No. SWP
AR Amplifier ‘

mJ

Manager romagnetic Services
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MPB TECHNOLOGIES INC.

CALIBRATION CERTIFICATE

MPB8 Technologies Inc.
Electromagnetics Division
P.O. Box 9722 Station T
Ottawa, Ontario K1G 4X9

Telephone: (613) 744-3273

Calibration Date: A Ve nper IO /S

Fax: (613) 952-7998
Date: /UODCVVI&?&/ e 155 Calibration No.:  / /o6 (O
Company: (TG csnce ?ouce P.O. No.: ACk 7D
Equipment Type: 7 R/852< (Vlen? '@uiég
Model No.: TR~ . erial No.: / 335/

Calibration Due: Abvepe - S0 1952

Standard Used

Traceability No.

L/juzﬂa:f—um /-M@Luc@r IR Ji- Ot 32/
HE L e i < H/?Q/L/Ze 2O Jd-060081.
I e nsche | /Cdfjm[#?ﬁm /&d Ojfr)&@. GA-020/3 1.
pemxchel (Cd8 Atencatyy i4d (RI6SG) 2-050/32
HE 1twer Mele,r 43358 A/ A
[4£F T e nisior Dot 34727 4 S0/
A L rectiSoe ! Cocple r 11050 /)17
SH /'Gfmgmf /) e, /4-5 /4#23/ /U/ﬂ
I Hormonic Dives 14-5 (104 810C JU /A
%J/—fdaf Cr XQ8)FF LD/
LS Tuner 303(A38 + <) _ Y-
/’étr/‘/Soﬂ Aol %g; e, ~<)>(_mﬂéu. SCHA. yoy/A3
A Hnlennc. /,%S;/T/\/?C,’[ Prof- 2.7 IO/
/KJ/{: SE"C[CLfC/ GD(/) ’E’Y/’)~ A_)/ﬂ
HE Q)/ﬂpuﬁf 3 /7.

This is to certity that the instrument listed above was calibrated to MPB Technologies Inc.
standards which are traceable to the National Institute of Standards and Technology to the extent
allowed by the Institutes calibration facilities, or to the National Research Council, to the extent aliowed
by the Councils calibration tacilities.

Date: /’-v xm&i S, el
MPB Technologies Inc.: -
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MPB TECHNOLOGIES INC

HEAD OFFICE

1725 North Service Road
Trans-Canada Highway
Dorval. Quebec HIP 11
Telephone: {514) 683-1490

LABORATORIES

151 Hymus Boutevard
Pointe Claire. Quebec
HOR 1E9 ’

Telephone: (514) 694-8751

- ELECTROMAGNET!CS
MEASUREMENT FACILITY
NRC. Montreal Road Buiiding M-50
Ottawa. Ontario  K1A 0R6
Tetephone: (613) 744-3273

Fax (514) 683-1727 Fax (514) 695-7492 Fax: (613) 952-7998

ANTENNA CALIBRATION

MPB Technologies wuses one or more of the following standard procedures to calibrate antennac.
Monepole and Loop Antennae:
NBS: Technical Note 1319,

"Generation of Standard Electromagnetic  Fields in a TEM Cell
Ref: Kanda, M.; Orr, R. David

NRCC: "Measurement of Antenna Factors with a TEM Cell"
Ref: Kashyap, S.C.
ECSM: "The Equivalent Capacitance Substitution Method"

Ref: Jordan, E.C., "E M Waves & Radiating System”, p.483
Ref: Navship 94810, "The Radio Freq. Interference Meter”,
Univ. of Penn., 1962, Para. 12.4.1

IEEE 302-1969: "The Institute of Electrical and Electronic Engineers",
Sect. 2223

Dipole, Dipole Array, Horn Antenna:

NBS: Technical Note 1309, 1987
"Calibration Procedures for Horizontal Dipole Antennas (25 to 1000 MHz)"
Ref: Camell, D.G.; Larsen, E.B.; CruzJ.E.

ANSI C63.5: "American  National = Standards for Electromagnetic Compatibility,
Radiated Emission Measurement in EMI, Cglibration of Antennas"
1988 )

SAE-ARP 958 "Broadband Electromagnetic ~ Interference  Measurement Antennas; Stan-

dard Calibration Requirements and Methods”
CALIBRATION ACCURACY: +/-2dB

CALIBRATION TRACEABILITY: All Measurement Instrumentation traceable to the
Naticnal Institute of Standards and Technokc)igy NIST)

(
and to the National Research Council of Canada (NRCC).

ENVIRONMENT: Temperature: -10 to 35 degrees Centigrade
Humidity: 10 to 90% (Non-Condensing)
RE-CERTIFICATION DATE: 1 year from Calibration Date
EQUIPMENT USED: HP Network Analyzer Model No. 8510
Advantest Spectrum Analyzer Model No. R3261A
Rohde & Schwarz Signal Generator Model No. SWP
AR Amplifier Model No. 5W1000
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MPB TECHNOLOGIES INC.

CALIBRATION CERTIFICATE

MPB Technologies inc.
Electromagnetics Division
P.O. Box 9722 Station T
Ottawa, Ontano K1G 4X9

Telephone: (613) 744-3273

Calibration Date: A ¢y c n&e, S/ 1SS,

Fax: (613) 952-7998
Date: Ay pabes CQL 1S5S/ Calibration No.: _ / /ol -2 2
Company: /(IS . ~c. FALice P.O. No.: _ ZO& %o
Equipment Type: _ T/ 85< [ Peirns = (0ls
Mode! No.: /3 Sefial No.: S5E/0

Calibration Due: /L um&cf&/ (S92

Standard Used Traceability No.
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This is to certity that the instrument listed above was calibrated to MPB Technologies inc.
standards which are traceable to the National institute of Standards and Technotogy to the extent
allowed by the Institutes calibration faciiities. or to the National Research Councit, to the extent allowed
by the Councils calibration facilities.

Date: At e L e (59

MPB Technologies Inc.: T -
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MPB TECHNOLOGIES INC

HEAD OFFICE

1725 North Service Road
Trans-Canada Highway
Dorvai. Quebec H9P 141
Telephone: {514) 683-1490

LABORATORIES

151 Hymus Boulevarg
Pointe Claire. Quepec
H9R 1E9

Telepnone: (514) 694-8751

» ELECTROMAGNETICS
MEASUREMENT FACILITY
NRC. Montreal Road Buiiding M-5C
Ottawa. Ontano  K1A 0R6
Teiephone: (613) 744-3273

%

K4

Fax. (514) 683-1727 Fax (514) 695-7492 Fax: (613) 952-7998
ANTENNA CALIBRATION _
MPB Technologies uses one or more of the following standard procedures to calibrate antennae.
Monopole and Loop Antennae:
NBS: Technical Note 1319,

"Generation
Ref:

of Standard Electromagnetic  Fields in a TEM Cell"

Kanda, M.; Orr, R. David

NRCC: "Measurement of Antenna Factors with a TEM Cell
Ref: Kashyap, S.C.

ECSM: "The Equivalent Capacitance Substitution = Method"
Ref: Jordan, E.C., "E M Waves & Radiating System", p.483
Ref: Navship 94810, "The Radio Freq. Interference Meter”,
Univ. of Penn., 1962, Para. 124.1

IEEE 302-1969: "The Institute of Electrical and Electronic Engineers",
Sect. 2.2.23

Dipole, Dipole Array, Horn Antenna:

NBS: Technical Note 1309, 1987
"Calibration  Procedures for Horizontal Dipole Antennas (25 to 1000 MHz)"
Ref: Camell, D.G.; Larsen, E.B.; CruzJ.E.
ANSI C63.5: "American  National  Standards for Electromagnetic Compatibility,
Radiated Emission Measurement in EMI, Calibration of Antennas”
1988
SAE-ARP 958 "Broadband  Electromagnetic  Interference = Measurement Antennas; Stan-
dard Calibration Requirements and Methods"
CALIBRATION ACCURACY: +/-2dB
CALIBRATION TRACEABILITY: All  Measurement Instrumentation traceable to the
National Institute of Standards and Tec.hnolcagy (NIST)
and to the National Research Council of Canada (NRCC).
ENVIRONMENT: Temperature:  -10 to 35 degrees Centigrade
Humidity: 10 to 90% (Non-Condensing)

RE-CERTIFICATION DATE: 1 year from Calibration Date

EQUIPMENT USED: HP Network Analyzer Model No. 8510
Advantest Spectrum Analyzer Model No. R3261A
Rohde & Schwarz Signal Generator Model No. SWP
AR Amplifier Model No. §W1000

~
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MPB TECHNOLOGIES INC.

CALIBRATION CERTIFICATE

MPB Technologies Inc.
Eiectromagnaetics Division
P.O. Box 9722 Station T
Ottawa, Ontario  K1G 4X9

Telephone: (613) 744-3273

Fax: (613) 952-7398
Date: __ Nove rm poe, Dé /GG Calibration No.: _/ /& -0
Company: OCTla . Holice P.O. No.: ___AOEZO .
Equipment Type: 75/ 5/ 4r< [ Peiri ~-QOeclp
Model No.: 7 3. Serial Ko.: __ 656 .
Calibration Date: Axernbe~ 2/ /5% Calibration Due: \lxjern fe o %2

Standard Used

Traceability No.
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by the Councils calibration tacilities.

This is to certify that the instrument listed above was calibrated to MPB Technologies Inc.
stangards which are traceabile to the National institute of Standards and Techno'logy to the extent
aliowed by the Institutes calibration tacilities, or to the National Research Council, to the extent allowed

Date: AJOJ:O’”LJ?G// &6 /Ci‘%/

MPB Technologies Inc.: P
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HEAD OFFICE LABORATORIES /ELECTROMAGNETICS

1725 North Service Road 151 Hymus Boulevard MEASUREMENT FACILITY
Trans-Canada Highway Potnte Claire. Quebec NRC. Montrea! Road Bullding M-50
Dorval, Quebec  H9P 1J1 HIR 1E9 ’ Ottawa. Ontano  K1A OR6
MPB TECHNOLOGIES INC Telephone: (514) 683-1490 Telephone: (514) 694-8751 Telephone: (613} 744-3273

Fax. (514) 683-1727 Fax {514) 695-7492 Fax: (613) 952-7998

MPB Technologies uses one or more of the following standard procedures to calibrate antennae.

Monopole and Loop Antennae:

NBS: Technical Note 1319,

"Generation of Standard Electromagnetic  Fields in a TEM Cell"
Ref: Kanda, M.; Orr, R. David

NRCC: "Measurement of Antenna Factors with a TéM Cell"
\ Ref: Kashyap, S.C.
ECSM: . "The Equivalent Capacitance Substitution Method"

Ref: Jordan, E.C, "E M Waves & Radiating System”, p.483
Ref: Navship 94810, "The Radio Freq. Interference Meter,
Univ. of Penn., 1962, Para. 12.4.1

IEEE 302-1969: "The Institute of Electrical and Electronic Engineers”",
Sect. 2.223

Dipole, Dipole Array, Horn Antenna:

NBS: Technical Note 1309, 1987

"Calibration Procedures for Horizontal Dipole Antennas (25 to 1000 MHz)"
Ref: Camell, D.G.; Larsen, E.B.; Cruz,J.E.

ANSI C63.5: "American  National  Standards  for Electromagnetic Compatibility,
Radiated Emission Measurement in EMI, Gglibration of Antennas”
1988

SAE-ARP 958 "Broadband  Electromagnetic  Interference  Measurement  Antennas;  Stan-

dard Calibration Requirements and Methods"
CALIBRATION ACCURACY: +/-2dB

CALIBRATION TRACEABILITY: All  Measurement Instrumentation traceable to the
National Institute of Standards and Technol (NIST)
and to the National Research Council of Canada (NRCC).

ENVIRONMENT: Temperature:  -10 to 35 degrees Centigrade :

Humidity: 10 to 90% (Non-Condensing)
RE-CERTIFICATION DATE: 1 year from Calibration Date
EQUIPMENT USED: HP Network Analyzer " Model No. 8510
Advantest Spectrum Analyzer Model No. R3261A
Rohde & Schwarz Signal Generator Model No. SWP
AR Amplifier " Model No. 5W1000

N —
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MPB TECHNOLOGIES INC.

CALIBRATION CERTIFICATE

MPB Technologies inc.
Electromagnetics Division
P.O. Box 9722 Station T
Ottawa, Ontario K1G 4X8

Telephone: (613) 744-3273
Fax: (613) 952-7998

Date: _AL ez s Calibration No.: _/ /S 0O%
Company: O(Ta . c.  Yolize P.O. No.: ___ 2O

Equipment Type: ~7 K154 (en £ (Do i Bao

Model No.: 73 Serial No.: 6705 _
Calibration Date: Adpyjembe, 1, 1S5/ Calibration Due: /\L e rm ber i (9.

Standard Used

Traceability No.
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by the Councils calibration facilities.
Date:

This is to centity that the instrument listed above was calibrated to MPB Technologies inc.
standards which are traceable to the National institute ot Stanaards and Techno.logy to the extent
allowed by the Institutes calibration faciiities, or to the National Research Council, to the extent allowed
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HEAD OFFICE LABORATORIES /ELECTROMAGNETICS

1725 North Service Road 151 Hymus Boulevara MEASUREMENT FACILITY
Trans-Canada Highway Pomnte Claire. Quebec NRC. Montreal Road Butiaing M-50
Dorval, Quebec HAP 11 H8R 1EQ Ottawa. Ontario  K1A OR6
MPB TECHNOLOGIES INC Telepnone: {514) 683-1490 Telephone: (514) 694-8751 Telephone: (613) 744-3273

Fax {514) 683-1727 Fax (514) 695-7492 Fax: {613) 952-7998

MPB Tecbnologies uses one or more of the following standard procedures to calibrate antennae.

Monopole and Loop Antennae:

NBS: Technical Note 1319,

"Generation of Standard Electromagnetic  Fields in a TEM Cell"
Ref: Kanda, M.; Orr, R. David

NRCC: "Measurement of Antenna Factors with a TEM Cell"
Ref: Kashyap, S.C.
ECSM: "The Equivalent Capacitance Substitution Method"

Ref: Jordan, E.C., "E M Waves & Radiating System”, p.483
Ref: Navship 94810, "The Radio Freq. Interference  Meter",
Univ. of Penn., 1962, Para. 12.4.1

IEEE 302-1969: "The Institute of Electrical and Electronic Engineers",
Sect. 2.2.23

Dipole, Dipole Array, Horn Antenna:

NBS: Technical Note 1309, 1987

"Calibration Procedures for Horizontal Dipole Antennas (25 to 1000 MHz)"
Ref: Camell, D.G.; Larsen, E.B.; CruzJ.E.

ANSI C63.5: "American  National  Standards for  Electromagnetic. Compatibility,
Radiated Emission Measurement in EMI, Calibration of Antennas
1988

SAE-ARP 958 "Broadband Electromagnetic  Interference  Measurement Antennas; Stan-

dard Calibration Requirements and Methods”
CALIBRATION ACCURACY: +/-2dB

CALIBRATION TRACEABILITY: ~ All Measurement Instrumentation traceable to the
National Institute of Standards and chhnolcégy ( (NIST)

and to the National Research Council of Can NRCC).
ENVIRONMENT: Temperature:  -10 to 35 degrees Centigrade
Humidity: 10 to 90% (Non-Condensing)

RE-CERTIFICATION DATE: 1 year from Calibration Date
EQUIPMENT USED: HP Network Analyzer Model No. 8510

Advantest Spectrum Analyzer Model No. R3261A

Rohde & Schwarz Signal Generator Model No. SWP

AR Amplifier 1000

Manager ua@CUC Services




MPB Technologies inc.
Electromagnetics Division
P.O. Box 8722 Station T
Ottawa, Ontario K1G 4X9

MPB TECHNOLOGIES INC.

CALIBRATION CERTIFICATE P (619) 27008

Date: _Moermbe, e 155/ Calibration No.: __/ /e~ /O
Company: (> (7&. . se. ~ol ce P.O. No.: Ol 7O
Equipment Type: _ 7 /75377 Ve n /G—o«f

Model No.:___ 73 . Seridl No.: AR

Calibration Date: Aoy embe 2/, /F5/ Calibration Due: /NoverPie S /550

Standard Used Traceability No.

HP S;Ed'rum thd.wcar— 23Sk B | G-kl
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This is to certify that the instrument listed above was calibrated to MPB Technologies Inc.
standards which are traceable to the Nationai Institute of Standards and Technology to the extent
allowed by the institutes catibration tacilities, or to the National Research Council, to the extent aliowed
by the Councits calibration tacilities.

Date: /Uwanf)&ef e 195
MPB Technologies Inc.: P e




HEAD OFFICE
1725 North Service Road
Trans-Canada Highway

LABORATORIES
151 Hymus Boutlevard
Pointe Claire. Quebec

MYRA

7 ELECTROMAGNETICS
MEASUREMENT FACILITY
NRC. Montreal Road Building M-50

Dorval. Quebec  HIP 1J1 H9R 1E9 Ottawa. Ontario  K1A 0R6
MPD TECHNOLOGIES INC Telephone: (514) 683-1490 Telephone: (514) 634-8751 Telephone (613) 744.3273
Fax: (514) 683-1727 Fax (514) 695-7492 Fax: (613) 952-7938
MPB Technologies uses one or more of the following standard procedures to calibrate antennae.
Monopole and Loop Antennae:
NBS: Technical Note 1319,

"Generation of Standard Electromagnetic
Ref: Kanda, M.; Orr, R. David

Fields in a TEM Cell"

p.483

NRCC: "Measurement of Antenna Factors with a TEM Cell"
Ref: Kashyap, S.C.

ECSM: "The Equivalent Capacitance Substitution Method"
Ref: Jordan, E.C, 'E M Waves & Radiating System",
Ref: Navship 94810 "The Radio Freq. Interference Meter”,
Univ. of Penn,, 1962, Para. 124.1

IEEE 302-1969: "The Institute of Electrical and Electronic Engineers”,
Sect. 2223

Dipole, Dipole Array, Horn Antenna:

NBS: Technical Note 1309, 1987
"Calibration  Procedures for Horizontal Dipole. Antennas (25 to 1000 MHz)"
Ref: Camell, D.G.; Larsen, E.B.; CruzJ.E.
ANSI C63.5: "American _ National  Standards  for Electromagnetic Compatibility,
Radiated Emission Measurement in EMI, Calibration of Antennas
1988
SAE-ARP 958 "Broadband Electromagnetic =~ Interference  Measurement Antennas; Stan-
dard Calibration Requirements and Methods"
CALIBRATION ACCURACY: +/-2dB
CALIBRATION TRACEABILITY: All  Measurement  Instrumentation traceable to the
National Institute of Standards and Technol (NIST)
: and to the National Research Council of Canada (NRCC).
ENVIRONMENT: Temperature:  -10 to 35 degrees Centigrade
Humidity: 10 to 90% (Non-Condensing)
RE-CERTIFICATION DATE: 1 year from Calibration Date
EQUIPMENT USED:; HP Network Analyzer Model No. 8510
Advantest Spectrum Analyzer Model No. R3261A
Rohde & Schwarz Signal Generator Model No. SWP
AR Amplifier Model No. 5W1000
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APPENDIX A






POWER DENSITY

AT 2 TO 6 INCHES FROM ANTENNA FACE

Table 1
UNIT # SPACING POWER
B (INCHES) |  (mW/cm?)

[ T3 55060 2 0.76

#27 6 0.66

T3 5810 2 0.84

# 08 6 0.76

T3 6656 2 0.82

# 09 6 0.66

T3 6905 2 0.93

#19 6 0.78

T3 5807 2 1.45

# 05 6 . 135

Muni-Quip 6659 2 2.14

#12 6 1.23

T3 5806 2 1.68

# 04 6 1.51

T3 7324 2 1.29

#23 6 1.15

MDR-1 13299 2 0.75

# 30 6 0.69

MDR-1 13301 2 0.69
# 28 - 6 0.58 |
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