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SECTION 1: Client information

Company name
Address

Telephone Number
Facsimile Number
Contact Person

: Japan Radio Co., Lid.

: 1-1 Shimorenjaku 3-chome, Mitaka-shi, Tokyo, 181-8510 Japan
1 +81-422-45-9821

:+81-422-45.9958

: Hideki Tamura

SECTION 2: Equipment under test (E.U.T.)

2.1 Identification of E.IL.T,

Type of Equipment
Model No.

Serial No.

Rating

Country of Manufacture
Receipt Date of Sample
Condition of EUT

Modification of EUT

2.2 Product Description

: Weather Radar System
: IMA-500
: WAS50176
:DC 28V, 3A
: Japan
: August 23, 2007
: Production prototype
{(Not for Sale: This sample is equivalent to mass-produced items.)
: No modification by the test [ab.

Model: IMA-500 (referred to as the EUT in this report) is Weather Radar System.

Equipment identification
Frequency of Operation

: Transmitter
: 9375MHz +/- 30MH=z

Clock Frequency (ies) in the system: Clock 10MHz

Intermediate Frequency

: 60MHz

Antenna type : Flat slot array antenna
Antenna gain : More than 25.4 dBi
UL Japan, Ine.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone 1 +81 596 24 8116

Facsimile 1+81 596 24 8124
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SECTION 3: Test specification, procedures and results
3.1 Test Specification
Test Specification : FCC Part 87: 2006
Title : AVIATION SERVICES
3.2 Procedures and results
e 2 |[Test Procedire - [Specification: | Remarks =2 \Déviation: | Results
RE Quiput Power  [Section 2.1046  [Section 87.131 - IN/A - Complied
g [Modulation Section 2.1047 ; - hwa - NA *1)
Characteristics
Emission . . .
3 Bandwidth Section 2.1049  |Section 87.135 - N/A - Complied
Spurious Emission 0.6dB
4 Jat An.tenna Section 2.1051  [Section §7.139 - IN/A 18731.25MHz. Complied
Terminals
Field Strength of >.1dB
5 . gt . Section 2.1053  |Section 87.139 - N/A 37467.07MHz |Complied
Spurious Emission .
Verticall
¢ [|Frequency Stability |g /0021055 |Section 87.133 - |wa ; Complied
Measurement
[Note: UL Japan, Inc.’s EMI Work Test Procedure QPMOS3.
*1) Since EUT transmits no message and uses no modulation.

33 Uncertainty

The following uncertainties have been calculated to provide a confidence level of 95% using a coverage factor k=2.

Radiated Emission
The measurement uncertainty for this test using Biconical antenna is +4.59dB.
The measurement uncertainty for this test using Logperiodic antenna is +4.62dB.

The measurement uncertainty for this test using Horn antenna is +5.27dB.
The data listed in this report meets the limits unless the uncertainty is taken into consideration.

Other tests except Radiated Emission
The measurement uncertainty for this test is +£3.0dB.

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, [se-shi, Mie-ken 516-0021 JAPAN
Telephone 1+81 596 24 8116

Facsimile :+81 59624 8124
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Test Location

UL Japan, Inc, Head Office EMC Lab. *NVLAP Lab, code: 200572-0

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone number : +81 596 24 8116

Facsimile . +81 596 24 8124

FCC IC Registration Width x Depth x Size of Other
Registration | Number Height (m) reference ground plane (m)/ | rooms
Number horizontal conducting plane

No.1 semi-anechoic | 313583 HC4247 192x112x79m | 7.0x 6.0m No.1 Power

chamber SOUrCE room

No.2 semi-anechoic | 655103 1C4247-2 7T5x58x52m 4.0x 4.0m -

chamber

No.3 semi-anechoic | 148738 1C4247-3 120x85x59m | 6.8x575m No.3 Preparation

chamber T00m

No.3 shielded room | - - 4.0x60x2.7m N/A -

No.4 semi-anechoic | 134570 IC4247-4 120x85x59m | 6.8 x5.75m No.4 Preparation

chamber ropom

No.4 shielded room | - - 4.0 x 6.0 x2.7m N/A -

No.5 semi-anechoic | - ) 60x60x39m | 6.0%6.0m -

chamber

No.6 shielded - - 40x45%x2,Tm 475x54m -

room

No.6 measurement - - 475x54x3.0m | 475x4.15m -

room

No.7 shielded room | - - 4.7%7.5x2.Tm 4.7 x7.5m -

No.8 measurement - - 3.1 x50x2.7m N/A -

T00M

* Size of vertical conducting plane (for Conducted Emission test) : 2.0 x 2.0m for No.1, Ne.2, No.3, and No.4 semi~anechoic chambers
and No.3 and No.4 shiclded rooms.

3.5

Refer to APPENDIX 1 and 3.

Test setup and test instruments

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
:+81 59624 8116
:+81 59624 8124

Telephone
Facsimile
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SECTION 4: Operation of E.U.T. during testing

4.1 Operating Modes

The EUT exercise program used during radiated and conducted testing was designed to exercise the various system
components in & manner similar to typical use.

The mode is used : Transmitting 9375Miz

Justification : The system was configured in typical fashion (as a customer would normally use it) for testing.

4.2, Configuration and peripherals

4.2.1 Antenna Terminal Measurement Tests 4,22 Radiated Emission
G F - B ¢
3
2 4 1
C1lls

D E D E
Spectrum DC 28V DC 28V
Analyzer

* Cabling and setup were taken into consideration and test data was taken under worst case conditions.

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, [se-shi, Mie-ken §16-0021 JAPAN
Telephone 1481 596 24 8116

Facsimile :+81 59624 3124




Test Report No.: 27TLE0377-HO

Page :70f25
Issoed date : September 6, 2007
FCCID : VKS5-JMAS00

Description of EUT and Support equ

ipment

: A Aapa s st :
C Jig 453INTF - Japan Radio Co., Litd. -
D Serial Port Adaptor ARINC429 60776 - -
E Serial USB Adaptor USB-RSAQ2 - 10 Data -
F Directional Coupler WDC-100-215A R39420(2 Shimada Rika Industrial Co., Ltd. | -
G | Dummy Load 90-710B-6 F174103-02 - -

List of cables used

Unshielded

1 DC Cable 2.0 Unshielded
2 Signal Cable 7.0 Unshielded Unshielded
3 Signal Cable 7.0 Unshielded Unshielded
4 Signal Cable 7.0 Unshielded Unshielded
5 Signal Cable 7.0 Unshielded Unshielded
UL Japan, Inc.
Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mic-ken 516-0021 JAPAN
Telephone :+81 596 24 8116
Facsimile :+81 596 24 8124
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SECTION S: RF Quiput power

5.1  Test Procedure : FCC Part 2.1046, Part 87.131

[Conducted]
The RF Output power was measured with a spectrum analyzer connected to the antenna port,

[Radiated]
EUT(Equipment Under Tests) was placed on a urethane platform of nominal size, 0.5m by 1.0m, raised 0.8m above the

conducting ground plane. Test was made with the antenna positioned in both the horizontal and vertical planes of
polarization,

The Radiated Electric Field Strength intensity has been measured in semi anechoic chamber with a ground plane
and at a distance of 3m.

The measuring antenna height was varied between 1 fo 4m and EUT was rotated a full revolution in order to obtain
the maximum value of the electric field intensity.

The measurements were performed for both vertical and horizontal antenna polarization.

The Result is converted from electric field strength in dBuV/m to EIRP in Watts using the following formula
F [V/m] =10 ~{ (E [dBuV/m] —120)/ 20)
P=((Fxdm])~2)/(30xg)
E = measurement electric filed strength, in dBuV/m
F = measurement electric filed strength, in V/in
P =EIRP, in dBm
d = measurement distance, in meters. =3 [m]
g = numeric antenna gain ( Example: 10~ ( 25.4[dBi] / 10 } = 346.737 }

5.2 Test data : APPENDIX 2
5.3 Test result : Pass
54 Test instruments : [Conducted] MTR-01, MAT-39, MCC-15

[Radiated] MTR-01, MAT-39, MCC-10, MCC-48, MCC-18, MHA-05

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephane 1 +81 596 24 8116

Facsimile 1 +81 596 24 8124
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8.5 Measurement Block Diagram of RF power output
5.5.1 Conducted
Dummy MCC-15
Load
EUT irectional MAT-39 MIR-01
DC 28V Directional - {(Spectrum
—> Coupler ’ (Attenuators Analyzer)
20dB)
5.5.2 Radiated MHA-05
A7 MTR-01
\\‘S EUT [} \ »{ (Specirum
Analyzer)
& N

\

SECTION 6: Modulation Characteristics

6.1 Test Procedure : FCC Part 2.1049 , Pari 87.141 (Reference data)

MAT-39,

MCC-10, MCC-48, MCC-18

The Modulation Characteristics was measured with a spectrum analyzer connected to the antenna port.
The EUT transmits no messags and uses no modulation.

6.1.2 Test Daia
6.1.3 Test Result

6.1.4 Test Instrument

6.1.5 Measurement Block Diagram

APPENDIX 2

N/A (Since EUT transmits no message and uses no modulation)
MTR-01, MAT-3%, MCC-15

Dummy MCC-15
Load
MTR-01
EUT fects MAT-39
DC 28V Directional (Spectrum
P> Coupler —P| (Attenuators Analyzer)
20dB)
UL Japan, Inc.
Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

1481596 24 8116
1 +81 596 24 8124
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SECTION 7: Emission Bandwidth

7.1 Test Procedure : FCC Part 2.1049 , Part 87.135

The Emission Bandwidth was measured with a spectrum analyzer connected to the anienna port.

7.2 Test Data

73 Test Result

APPENDIX 2

Pass

7.4 Test Instrument MTR-01, MAT-39, MCC-15
7.5 Measurement Block Diagram
Dumsny MCC-15
Load
EUT irecti MAT-39
DC 28V Directional
» Coupler (Attenuators
20dB)

SECTION 8: Spurious emission at Antenna Terminals

8.1 Test Procedure ;: FCC Part 2.1051 , Part §7.139

MTR-01
(Spectrum
Analyzer)

The Spurious emission at Antenna Terminals was measured with a spectrum analyzer connected to the antenna port.

Instrument used

Spectrum Analyzer

IF Bandwidth

PK: RBW: IMHz/VBW:IMHz

Transmitter Spurious Limit : Carrier Level — ( 43 + 10 x log (Average power [W] = Peak power x Duty) )

8.2 Test Data
8.3 Test result

8.4 Test Instrument

APPENDIX 2

Pass

MTR-01, MAT-39, MCC-15

8.5 Measurement Block Diagram

Dummy MCC-15
Load
EUT MAT-39 A
DC 28V Directional - {Spectrum
—P> Coupler (Attenuators Analyzer)
20dB)
UL Japan, Inc.
Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

:+81596 24 8116
1+81 596 24 8124
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SECTION 9: Field Strength of Spurious Emission

9.1 Test Procedure FCC Part 2.1053 , Part 87.139

EUT was placed on a urethane platform of nominal size, 0.5m by 1.0m, raised 0.8m above the conducting ground plane.
Test was made with the antenna positioned in both the horizontal and vertical planes of polarization.

The Radiated Electric Field Strength intensify has been measured in semi anechoic chamber with a ground plane

and at a distance of 3m (30MIz-18GHz) or Im(18GHz-40GHz).

The measuring antenna height was varied between 1 to 4m and EUT was rotated a full revolution in order to obtain

the maximum value of the electric field intensity.

The measurements were performed for both vertical and horizontal antenna polarization.

Frequency Below 1GHz Above 1GHz
Instrument used Test Receiver Spectrum Analyzer
IF Bandwidth QP: BW: 120kH= PK: RBW: IMHz/VBW: IMHz

Transmitter Spurious Limit (General emissions)
Refer to FCC partl5 subpart C section 15.209

Transmitter Spurious Limit (Harmonics emissions) :
Carrier Level — (43 + 10 x log (Average power [W] = Peak power x Duty) )

The Result is converted from electrie field strength in dBuV/m to EIRP in Watts using the following formula
F [V/m] =10~ ((E [dBuV/m] —120) / 20)
P=((Fxdm])~2)/(30xg)
E = measurement electric filed strength, in dBuV/m
F = measurement electric filed strength, in V/m
P =EIRP, in dBm
d = measurement distance, in meters. =3 [m]
g = numeric antenna gain ( Example: 10 ~ ( 25.4[dBi]/ 10 ) = 346.737 )

9.2 Test Data : APPENDIX 2
9.3 Test Result : Pass
9.4 Test Instrument : [Common] MAEC-01, MTR-01,

[30MBz — 1GHz] MCC-01, MPA-04, MAT-06 , MBA-01, MLA-09,
[1GHz-18GHz] MAT-39, MCC-10, MCC-48, MCC-18, MHA-05,

[18GHz - 26.5GHz] MCC-10, MCC-48, MCC-18, MCC-15, MHA-01,
[26.5GHz - 40GHz] MCC-10, MCC-05, MCC-55, MCC-65, MCC-66, MHA-03

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, {se-shi, Mie-ken 516-0021 JAPAN
Telephone :+81 596 24 8116

Facsimile :+81 596 24 8124
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9.5 Measurement Block Diagram
MHA-05, MHA-01, MHA-03

|
-
N ke
]

MAT-39, MCC-10, MCC-48, MCC-18
or
MCC-10, MCC-48, MCC-18, MCC-15
or
MCC-10, MCC-05, MCC-55, MCC-65, MCC-66

SECTION 10: Frequency Stability

10.1 Test Procedure FCC Part 2.1055, FCC Part 87.133

The Spurious emission at Antenna Terminals was measured with a spectrum analyzer connected to the antenna port.
Refer to FCC part 2, Section 2.1055.

Tnput Voltage: 85% to 115% at 20 deg.C.
Temperature: —30deg.C. to +30deg.C. at Normal Voltage. (step 10deg.C.)

10.2 Test Data APPENDIX 2
10.3 Test Result : Pass
10.4 Test Instrument MCH-04 , MSA-09 , MAT-39 , MCC-18 , MDPS-12

10.5 Measurement Block Diagram

i Dummy ! MCC-18

! Load E

! EUT : MAT-39 MSA-09
MDPS-12 ' Directional | - (Spectrum
(DC power ! » Coupler : »| (Attenuators Analyzer)
supply) : ! 20dB)

1 1

1 1

H Temperature i

i control chamber i

UL Japan, Inc.

Head Office EMIC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone :-+81 596 24 8116

Facsimile :+81 596 24 8124
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APPENDIX 1: Photographs of test setup
Radiated Emission
ront

Rear

UL Japan, Ine.

Head Office EMC Lab.

4383-326 Asama-cho, Tse-shi, Mie-ken 516-0021 JAPAN
Telephone . +81 596 24 8116

Facsimile 181 59624 8124
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Anienna Terminal Tests

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone :+81 596 24 8116

Facsimile 1 +81 596 24 8124
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APPENDIX 2: Data of EMI test
RF Output Power (Conducted)
UL Japan, Inc
Head Office EMC Lab. No.1 Measurement room
Company Japan Radio Co., Ltd. Regulation FCC Part87 Section 87.131 / Part 2, Section 2.1046
Equipment Weather Radar System Test Distance -
Model JMA-500 Date 08/23/2007
S/N WAS0176 Temperature 24 deg.C.
Power DC 28V Humidity 59 %
Mode Transmitting 9375MHz Engineer Kenichi Adachi
(RBW IMHz, VBW 1MHz)
FREQ S/A Reading Cable ATT Directional Result Result Duty Result
Detect Loss Loss Coupler Loss (PK) {AV)
[MIz] [dBm] [dB] [dB] [dB] [dBm] W] Wi
PK 9366.767 15.31 0.70 19.90 30.00 65.91 3899.42 0.00049 1.91
Result (PK) [dBm] = 5/A Reading + Cable Loss + ATT Loss + Directional Coupler Loss
Resuli (PK) [W]}= 10 { { Result (PK) [dBm] )/ 10 ) /103
Result (AV) [W] = ( Result (PK) [W] ) x Duty
* Duty refer to "Modulation Characteristics(Conducted){Reference data)",
® Marker 1 [Ti] RBEY 1 HEZ RF ALt 30 dB
Ref Lvl i15.31 d4dBm VBW 1 HHz
20 dBm 5,365608138 CHz SWT 3 ms Unit dBr
i ﬁl ¥aifrrL] 15.31 dEm
9.36569138 cHz|
1 oF 0. 22044008 HHz|
/ \ Tyl (T1] ~13.22 dBrj

o4 Trp [T1) -5.29 dbm
9.370440E0 GHzl
|
LSS \ 1
_ad} Mrﬂ

-7

e

Center 9.366042084 GHz 5 MHz/ Span 50 Miz

Data: 23.A0G.2007 15:30:15

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8116

Facsimile 1 +81 596 24 8124
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RF Output Power (Radiated)

UL Japan, Inc

Head Office EMC Lab. No.1 Semi Anechoic Chamber

Company Japan Radio Co., Ltd. Regulation FCC Part87 Section 87.131 / Pari 2, Section 2.1046
Equipment Weather Radar System Test Distance 3m
Model IMA-500 Date 08/23/2007
SN WAS50176 Temperature 24 deg.C.
Power DC 28V Humidity 59 %
Mode Transmitting 9375MHz Engineer Kenichi Adachi
(RBW IMHz, VBW 1MHz) Mezsurement disdance 3 {m]
FREQ S/A Reading | Antenna Cable ATT Result Result Result Duty Result EUT |Antennaj
Pol. | Detect Factor Loss Loss (PK) (PK) FK) (AVY) Angle | Height
[MHz] [dBuV] [dB/m] [dB] [dB] |[dBuV/m]] [V/m] W] W1 [deg] | [cm]
H PK 9366.76 70.80 38.20 19.70 19.90 148.60 26.92 0.63 0.00049 0,0003 1] 100
\i PK 9366.76 108,50 38.20 19.70 19.90 186,30 | 206538 | 369081 | 0.00049 1.8085 0 100

Result (PK) [dBuV/m] = S/A Reading + Antenna Factor + Cable Loss + ATT Loss
Result (PK) [V/m] = 10 ~ (( { Result (I'K) [dBuV/m] ) -120)/20)

Result (PK) [W] = ( { { Result (PK) [V/m ) x {d = 3[m] }}"2 }/ (30 x (g = 10 25.4[dBi] / 10)))

Result (AV) [W] = (Result (PK) [W]) x Duty
* d: measwrement disdance, g: rumeric antenna gain.
* Duty refer to "Modulation Characteristics(Conducted)Reference data)".

Antenna gain
[dBil (numeric gain)
25.4 346,737
Marker 1 [T1] REW 1 HMHz BRE ALL 20 dB
® Ref Lvl 106.46 dBYV VEW 1 MHz
117 deyv 9.36656313 GHz SHT 5 ms Unit dByV
117
¥ai|[T1) 10846 dBwv
11 D366 =) =
OF| 35.430H417Z MHz|
N Trr [Til 7631 apy
9.35594188 GHa
Vop [T1] 8600 dpud
g = - £
pa sl
s ﬂ}x
. e L \
5 \’{lmﬁl eyl A,
4
17
Canter 5.356643287 GHz 1¢ mHz/ Span 100 MHz
Date: 23_.AUG. 2007 16:43:55
UL Japan, Inec.
Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8116

Facsimile 1481 596 24 8124
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Modulation Characteristics {(Conducted)(Reference data)

UL Japan, Inc
Head Office EMC Lab. No.1 Measurement room
Company Japan Radio Co., Ltd. Repulation (Reference)
Equipment Weather Radar System Test Distance -
Model JMA-500 Date 08/23/2007
SN WAS0176 Temperature 24 deg.C.
Power DC 28V Humidity 59 %
Mode Transmitting 9375MHz Engineer Kenichi Adachi
Doty
on time 1cycle times Duty
[ms] [ms]
0.00461122 9.418838 0.0004896
® Marker 1 [T1] REW 1 Mz RE ALL 30 dB Delta 1 [T1] W 1 mz RE REt 30 au
Ref Lwl 121.56 dBNV VEW 1 MHz ® Ref Lal o.20 4 e 1 vHz
= 127 dBNY 2.37870F m= aWT 50 ms Unitk dByYV 127 dBuy 4.611222 ¥s SWT 20 = Untt dABNV
1 1 ¥1| Tl 12156 oBY a : N ¥i1f (1 -193 9? dBy
1| {71 .0q 44 1] R B
oy “ 9.41HB3H ms \ * e 4.61]2:: :’ls

1

TRG

B

e 2 L |] \ =
|
LI | . |

2'Cenl:el: 9.367054108 GHz 5 maf Centor 9.366402800 GHz 2 N/
Date: 23.AUG.2007 12:32:12 Date: 23.AUG.2007 11:48:08
UL Japan, Inc.
Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone :+81 596 24 B116

Facsimile :+81 596 24 8124
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Occupied Bandwidth (Conducted)

UL Japan, Inc

Head Office EMC Lab, No.l1 Measurement room

Company Japan Radio Co,, Ltd, Regulation FCC Part87 Section 87.135 / Patt 2, Section 2.1049
Equipment Weather Radar System Test Distance -
Model JMA-300 Date 08/23/2007
S/N WAS50176 Temperature 24 deg.C.
Power DC 28V Humidity 59 %
Mode Transmitting 9375MHz Engineer Kenichi Adachi
99% Qccupied Bandwidth [MHz]
10.22044088
Marker 1 ([T1] RBW 1 MH=z RF Att 30 dB
® Ref Lwvl 15.31 dBm VBW 1 MHz
20 dem 9.36569138 GHz SHT 5 ms Unit dBm
20
ﬁ ASTREIR 1%.31 d
9.36569138 GHz
10 OFI 10, 22044088
/ \ VTl [T1] -13.22
o 5.3601€036
- VTr [T1] —.89 dBn
5.3704d080 GHz
—10Q T1 N1
1MAX \ AMA
—-20 A
—30 \\
|
S,
—=50
—60
-1
-B
Center 9.,366042084 GHz 5 MH=z/ Span 50 MH=z
Date: 23.AU0G.2007 15:30:15
UL Japan, Inc.
Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

1 +81 596 24 8116
1 +81 596 24 8124
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Spurious Emissions at Antenna Terminals(Conducted)

UL Japan,

Inc

Head Office EMC Lab. No.1 Measurement room

Company Japan Radio Co., Ltd. Regulation FCC Part87 Section 87,139 / Part 2, Section 2.1051
Equipment Weather Radar System Test Distance -
Model TMA-300 Date 08/23/2007
SN WAS0176 Temperature 24 deg.C.
Power DC 28V Humidity 59 %
Mode Transmitting 9375MHz Engineer Kenichi Adachi

(RBW IMHz, VBW IMHz)

S/A Cable ATT Directional

Freq, Reading Loss Loss Coupler Loss |Result  |S/A Limit |Margin  [Remarks

IMHz]  {[dBm] [dB] [dB] [dB] [Bm] [{dBm] |[dB]

9366.767 15.31 0.70 19.90 30.00 65.91 |- - Carrier
18731.246 -31.10 1.50 20.50 30.00 20.90 -30.50 0.60
28100.301 -43.93 3.20 20.70 30.00 9.97 -30.50 13.43
37467.068 -40.10 4.00 20.40 30.00 14.30 -30.50 9.60

43+log(P) |Power (AV)
[dBc] W]
45.81 1.91

* Power{ AV) refer to"RFOutput Power(Conducted)".

Result [dBm] = S/A Reading + Cable Loss + ATT Loss + Directional Coupler Loss

Limit: Carrier Level - 43 + Log ( PLAV)[W] )= 1531 - (43 +1log ( 1.91) } = 15.31 - 45.81 =-30.50 [dB]

@ T T TR TV @ UG BT TN Bun e Bon 7T @ T T T2

!{g A o RS T wlon

/ e i

\i | =
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UL Japan, Inc.
Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone . +81 596 24 8116

Facsimile :+81 596 24 8124
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et
Spurious Emissions at Antenna Terminals (Conducted)
(Reference chart)
Hacker 2 [TL] RBW 1 MHz ERF ALt 30 dB HMarker z [Ti] HBW L MH=z AF Atk In &4n
Ref Iwi —34.9%5 dbim VBN 1 MHz @REE Lvl =dE.44 dBm VEW 1 MH=z
20 d8xm G.95831703 Gz EWT 17¢ ma tnit aBm 20 dBm 18.73210000 GHz HWT 46 m3 Unit «Bm
s [T1] —34.95 dBn| 'Z LTl -44.44 dﬂﬂi“
6.95B51703 Gire) ©.73210000 GHz
T TTIT TY o5 ae L VT TTLIT 47,41 am]
09.3807q152 GCHz 1.91784367 Griz)
<
- INL =1} IN1
LHAX 1MN 1HA
—20]
sems - o2a_as
2
d A MJ’,‘.[‘IU L el ot SV P9V s
[T el .
R | T N WA Py et s Y AN
= 5¢]
—&¢|
= =
Steact | GHz 1.7 GHz/ Stop 14 @iz Sktark 1B Gilz B850 MHz/ Stop 2E.5 GHz
Date: Z23.AUG. 2007 16:01:405 Dnta: 23, AUG. 2007 16:02=14
Marker 2 [T1] REW 1 ¥Rz AT htt 20 dB
@:\gz v -37.17 dBm  VOW 1 ez
20 dBm 30,32254529 GAz SWT 205 ms Unik dHm
Tz{1T1) —37.17 B =B
38,32264q579 CHA
B (Tl —4d .z o
26. 50000000 CHT
i m
o ua
z
FAW
WY

Stert 26.5 GAz 1.35 GHIS

Pate: 23.AUG.2007  16:03:00

stop 40 GHZ

UL Japan, Inc.
Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mic-ken 516-0021 JAPAN

Telephone
Facsimile

:+81 596 24 8116
:+81 596 24 8124
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Spurious Emissions (Radiated)(Below 1GHz
{General Emissions)

DATA OF RADIATED EMISSION TEST

UL Japan, Inc. Heed Office EMC Lab, No.1 Semi Anecheic Chamber
Date : 2007/08/24

. Japan Radio Co,,Lid, Report No. : Z7LEO3T7-HO

* Weather Radar System Power . DG 28v

: JMA-GOD Temp. fHumi. . 24des.G. / 60%
T WASO176 Operatar ! Kenichi Adachi

Transmitting 9376MHz

LIMIT : FCC15.209 3m, below 18Hz:0P, above TGHZ:AY . .
Except for the data below : adequate margin data below the [imiis. _ g::};ggfal
O Horizontal
0 [dBu¥/m] < OP DATA >> % Vertical
60
M
50 ;
l 1]
40 % "]T"
30 ?
20 ?
10 1
¢
3om 500 0K 1004 2001 3004 S00M 700K
Frequenoy [Hz]
R Antenna .pss& . . .
Frequency Reading ET Eaator —Gain Lavel Angle | Haight Polar. Limit Margin
[NHz) [<Buv] [dB/m] [dB dBuY/m] [Degi | Ceml [dBuY/m] [dB]
006 3.0 o 2 -1 19.1 L1} 30| Hori. 40,0 0.9
3. 006 4.8 ap 11.2 -21.1 0.7 at 100| Vert. 40.9 18. 3]
82,567 23,4 o 5.9 -8 0.5 210 Hari. 0.0 2.5
42,880 mz o 69f -19.8 163 147 10( Vert 0.0 27
181. 503 26.2| Gp 16.7 -18.3 24.8 7 182{ Hori. 43.5 18. 9]
180,019 9.3 op 18.8 -18.3 2.4 158 100{ Vert. 43. 5 &1
439. 993! .ol ap 1.3 -16.4 1.9 43 1i5{ Hori. 46.0 8.1
440,002 33.9] op 18.3 -16.4 35.8 214 100| Vert. 46.0 10.2
121.049 4 ap 21.1 -14.% 40,8 13D 00| Hori. 46.0 5.4
719. 599 0.7 op 21.1 -14.9 34.9 330 223] Vert. 46.0 1t 1
731, 630/ 331 op 21.3 ~l14.7 39.7] 138 157] Hori. 46. 0| 8.3
737. 657 28. 8| 0Op 21.3 ~14.7 35.4 149 113} Vert. 46.0 10.6

GHART:BITH FAGTOR

10004Hz--HORN

ANT TYPE: —30MHz:LOOP. 30-300MHz:BIGONICAL. SUBMHZW}S?OMHZ LOGPERICD IS,

GALCULATION:RESULT = READING + ANT FACTOR + L0SS(CABLE<ATTEN.)

UL Japan, Inc.
Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

1 +81 596 24 8116
:+81 596 24 8124
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Spurious Emissions (Radiated) (Above 1GHz)

{(Harnionics Emissions)

UL Japan, Inc

Head Office EMC Lab. No.1 Semi Anechoic Chamber

Company Tapan Radio Co., Ltd. Regulation FCC Part87 Section 87.139 / Part 2, Section 2.1053
Equipment Weather Radar System Test Distance 3m
Model IMA-3500 Date 08/23/2007
SN WAS0176 Temperature 24 deg.C.
Power DC 28V Humidity 59 %
Mode Transmitting 9375MHz Engineer Kenichi Adachi
(RBW 1MHz, VBW 1MHz)
S/A (PK)  |Antenna Cable ATT 3m EUT Antenna
Freq. Reading Factor Loss Loss Result (PK) Pol. |Limit Margin  |Angle |Height {Remarks
{MHz] [dBuV] [dB/m] [dB] [dB] {dBuV/m] [dBuV/m] |[[dB] [deg.] [em]
Test distance 3meters RESULT=S/A Reading + Antenna Factor + Cable Loss + ATT Loss
9366.04 70.8 382 19.7 19.9 148.6 |Hor. - - 0 100 {Camier
9366.64 108.5 382 19.7 199 186.3 |Ver. - - 0 100 {Camrier{Worst)
Test distance 1meters RESULT=5/A Reading + Antenna Factor + Cable Loss + ATT Loss + Distance Factor
18731.25 39.5 39.6 30.6 0.0 100.2 |Hor. 140.7 40.5 0 100 fresiduat noise
18731.25 39.6 39.6 30.6 0.0 100.3 |Ver. 1407 40.4 1] 100 [residual noise
28100.30 435 429 457 0.0 122.6 |Hor. 140.7 18.1 0 100 {residual noise
28100.30 43.4 42.9 45.7 0.0 122.5 |Ver. 140.7 182 0 100 [residual noise
37467.07 47.5 44.0 53.5 0.0 135.5 |Hor. 140.7 52 1 100 |residual noise
37467.07 47.6 44 53.5 0.0 135.6 |Ver. 140.7 5.1 0 100 |residual noise

Result = S/A Reading + Antenna Factor + Cable Loss + ATT Loss

Distamce factor = 20 x LOG (1/3) =
*In the frequency over the second harmonic, the noise from the EUT was not seen. The data above is its base noise.

-9.54 dB

Limit: Carrier Level - 43 + Log ( PGAV)[W] )= 186.3 - (43 + log { 1.81) } = 186.3 - 45.577 = 140.723 [dBuV/m]

43+log(P) [Power (AV)
[dBc] [W]
45 577 1.81

* Power(AV) refer to"RF

Output Power{Radiated)".

EUT Antenna Gain
[dBi]

(numeric gain}

25.4

346.737

UL Japan, Inc.

Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
:+81 596 24 8116

:+81 59624 8124

Telephone
Facsimile
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Frequency Stability(Conducied)

UL Japan, Inc
Head Office EMC Lab. No.6 Measurement room

Company Japan Radio Co., Ltd. Regulation FCC Part87 Section 87.133 / Tart 2, Section 2.1055
Equipment Weather Radar System Test Distance -
Model TMA-500 Date 08/24/2007
SN WAS0176 Temperature 26 deg.C.
Power bC28V Humidity 56 %
Mode Transmitting 9375MHz Engineer Kenichi Adachi
Limits : Mo Limit (Product specification : +/-30MHz)
Operating freq 9375 MHz + 30 MHz
Mtz
Lower Limit 3345,000000
Upper Limit 9405000000
Frequency stability vs. temperature Frequency stability vs. input voltage
Ambient Result % of Rated Supply Result
temperature
[deg.C] Supply Voltage [V]
-30 Measured Frequency [MHz] | 9375.5916810 Normal DC 280 Measured Frequency [MHz] | 9367.2512780
Tolerance [Hz] 0.5916810 Tolerance [MHz] -7.7487220
Tolerance [ppm] 63.1126400 Tolerance [ppm] -826.5303467
20 Measured Frequency [MHz] | 9373.6587700 85%  DC 23.8 Measured Frequency [MHz] | 9367.2314650
Tolerance {MEz] -1.3412300 Tolerance [MHz] -7.7685350
Tolerance [ppm) -143.0645333 Tolerance [ppm] -828.6437333
-10 Measured Frequency [MHz] | 9371.9682220 115% DC 322 Measured Frequency [MHz] | 9367.2673460
Tolerance [MHz] -3.0317780 Tolerance [MHz] -7.7326540
Tolerance [ppm] -323,3896533 Tolerance [ppm] -824.8164267
i] Measured Frequency [MHz] | 9370.1748740 Note: Test Procedure FCC 2.1055
Tolerance [MHz] -4.8251260
Tolerance [ppin] -514.6801067
+10 Measured Frequency [MHz] | 93680624190
Tolerance [MHz] -6.3375810
Tolerance [ppm] -676.0086400
+20 Measured Frequency [MHz] | 9367.2512780
Tolerance [MHz] -7.7487220
Tolerance [ppin] -826.5303467
+30 Measured Frequency [MHz] | 9365.8345270
Tolerance [MHz] -9.1654730
Tolerance [ppm] 9776504533
+40 Measured Frequency [MHz] | 9364.5754700
Tolerance [MHz] -10,4245300
Tolerance [ppm] -1111.9498667
+50 Measured Frequency [MHz] | 9363.0655380
Tolerance [M11z] -11.9344620
Tolerance [ppm} -12773.0092800

Note: Test Procedure FCC 2.1055

UL Japan, Inc.

Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

: +81 596 24 8116
181 596 24 8124
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APPENDIX 3: Test Instrumenis

Anechoic Chamber

TDK.

Semi Anechoic

ZANIerYaI Mo
2006/11/01 * 12

MAEC-31 RE/AT
Chamber 10m
MTR-0L Test Receiver Rohde & Schwarz ES140 RE/AT 2007/08/16 * 12
MCC-10 Coaxial cable Storm G0-195-394 RE 2007/03/14 * 12
MCC-48 Microwave Cable Suhner | SUCOFLEX102 RE 2006/08/29 * 12
1G-26.5GHz Tm
MCC-18 Microwave Cable Suhner SUCOFLEX 104 RE/FT 2007/02/22 * 12
1G-26.5GHz 5m
MAT-39 Attenuator{20dB}1-40GHz Weinschel 54A-20 RE/AT/FT | 2006/12/12 * 12
MHA-05 Horn Antenna 1-18GH= Schwarzbeck BBHA9120D RE 2007/01/30 * 12
MCC-15 Microwave Cable 1G-26.5GHz lm Suhner SUCOFLEX 104 RE/AT 2007/02/22 * 12
MHA-01 Hom Antenna 18-26.5G EMCO 3160-09 RE 2007/01/30 * 12
MCC-05 Microwave Cable 1G-40GHz 2m Storm 421-011 ( 90-1394-079 ) | RE 2007/01/12 * 12
MCC-55 Microwave Cable 1G-40GHz Suhner SUCQELEX101 RE 20070305 * 12
MCC-65 Microwave Cable 1G-40GHz Schner SUCOFLEX102 RE 2007/04/03 * 12
MCC-66 Microwave Cable 1G-40GHz Schner SUCOFLEX102 RE 2007/04/03 * 12
MHA-03 Hom Antenna 26.5-40GHz EMCO 3160-10 RE 2607/01/30 * 12
MSTW-14 | EMI measurement program TSI TEPTO-DV RE -
MOS-01 Digital Humidity Indicator N.T NT-1800 RE/AT 2006/11/27 * 12
MIM-01 Measure KDS ES19-55 RE/AT -
MCC-01 Coaxial Cable 0.1-3000MHz Suhner/storm/Agilent/ | - RE 2007/02/27 * 12
T8J
MPA-04 Pre Amplifier Agilent 3447D RE 2007/07/11 * 12
MAT-06 Atienuator(6dB) ‘Weinschel Corp 2 RE 2006/12/27 * 12
MBA-Q1 Biconical Antenna Schwarzbeck BBAY106 RE 2006/10/07 * 12
MLA-0Q Logperiodic Antenna Schwarzbeck USLP9143B RE 2007/01/19 * 12
MCH-04 Temperature and Humidity Chamber Espec PL-2KP ET 2006/09/06 * 12
MSA-09 Spectrum Analyzer Advantest R3273 FT 2006/12/08 * 12
MOS-14 Thermoe-Hygrometer Custom | CTH-180 FT 2006/01/19 * 24
MDPS-12 | DC power supply Kikusui PAK35-10A FT -

The expiration date of the calibration is the end of the expired month.

All equipment is calibrated with traceable calibrations. Each calibration is fraceable to the national or international

standards.

Test Item:

RE: Radiated emission
AT: Antenna Terminal measurement tests (except Frequency Tolerance)
FT; Frequency Tolerance

UL Japan, Inc,

Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

:+81 596 24 8116
:+81 596 24 8124
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APPENDIX 4: ENGINEER QUALIFICATIONS

Engineer: Kenichi Adachi

Mr. Adachi has approximately 16 years experience in the field of electronics,
12 years working in NEC Robot Engineering Co.,Etd.

12 years working in the electrical design and 4 years in the testing of radio communications and electronic equipments.

Position Held:
Electrical Engineer: NEC Robot Engineering Co.,Ltd.
12 years

Electrical Engineer: UL, Tapan, Inc.(Include Apex international and UL Apex Co.,Ltd.)
Current

Educational Backgrouad:

Soveral specialized training courses and serinars pertaining to Elecironic, Mechanical and Information technology
in vocational college, '

Kenichi Adachi
September 6, 2007

Engineex: Hironobu Shimoji

Mr. Shimoji has approximately 19 years experience in the field of elecironics.
10 years working in the Sankyo Seiki Mfg.

10 years working in the electrical design and 9 years in the testing of radic communications and electronic equipments.

Postition Held:

Elecirical Engineer: Saukyo Seiki Mfg.
10 years

Elecirical Engineer: UL Japan, Inc.(Inclnde Apex international and UL Apex Co.,Ltd))
Current

Educational Background:
Bachelor of Physics department of Toyama University.

Hironobu Shiméjl {
September 6,

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone :+81 59624 8116

Facsimile :+81 596 24 3124







