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Model No.

St andar d

1 DOCUNMENTATI ON
1.1 TEST REGULATI ON
FCCRul es and Regul ati ons Part 15 Subpart Aand C(January 8, 2004) I ntenti onal Radi ators

Test procedure :
AC power |ine conduct ed em ssi on, radiated eni ssion, frequency stability and occupi ed
bandwi dth tests were performed according to the procedures in ANSI C63. 4-2003.

1.2 GENERAL | NFORVATI ON

1.2.1 Test facility :
1) Test Facility |l ocated at JQA Saf ety & EMC Cent er EMC Engi neeri ng Depart nent TSURU
EMC Br anch:
Open Site No.1, No.2, An Anechoic Chanber (3 mand 10 m on conmon pl ane) and
a Shi el ded Room
FCC Regi stration Nunber: 90728 (Date of Listing : April 2, 2002)

2) JQA Safety & EMC Cent er EMC Engi neeri ng Department TSURU EMC Branch i s recogni zed
under t he Nati onal Vol untary Laboratory Accreditation Programfor satisfactory
conpliance established in title 15, Part 285 Code of Federal Regul ati ons.
NVLAP Lab Code : 200192-0 (Effective through : June 30, 2005)

1.2.2 Description of the Equi pment Under Test (EUT)

1) Type of Equi prent

2) Product Type

3) Category

4) EUT Authorization

5) FCC ID

6) Trade Nane

7) Model No.

8) Operating Frequency Range

9) Highest Frequency Used in the EUT
10) Serial No.

11) Date of Manufacture

12) Power Rating
13) EUT Groundi ng

RF- MODULE

(RFI D Reader/ Witer)

Pr e- producti on

Low Power Communi cation Devi ce
Certification

RPARFNVHLOO

Rl SO

444-59003

13.56 MHz

13.56 MHz

5. 0VDC*
None

*: The EUT was operated with the printer. (lnput: 120Vac 60Hz, Qutput: 5.0Vdc)

1.2.3 Definitions for synmbols used in this test report

X - indicates that the |listed condition, standard or equi pment is applicable for
this report.

- indicates that the listed condition, standard or equi pment is not applicable
for this report.

JAPAN QUALITY ASSURANCE ORGANIZATION
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1.3 TEST CONDI TI ON

1.3.1 The neasurenent of the AC Powerline Conducted Eni ssions

X - was performed in the follow ng test site.

- was not applicable.

Test

JQA Safety & EMC Center

2096

Type

| ocation

Chata, Tsuru-shi

Shi el ded Room A
Shi el ded Room B
Anechoi ¢ Chanber

Open Site No. 1
Open Site No.2

t est

Test Receiver (R 3)
Test Receiver (R 4)
Test Receiver (R 5)
AW (L-1)

AWN (L-2)

AMN (L-3)

AW (L-4)

AWN (L-5)

AMN (L-6)

AW (L-7)

AWN (L-8)

AWN (L-9)

I SN (L-10)

I SN (L-11)

RF Cabl e (CB-3)
RF Cabl e (CB-4)
RF Cabl e (CB-5)
Pul se Limter (PL-3)
Pul se Limter (PL-4)
Pul se Limter (PL-5)

500hmTer mi nati on(TM 1)
500hmTer mi nati on(TM 2)

i nstrunent s

Model No.  Manuf acturer

ESI 7 Rohde & Schwar z
ESHS30 Rohde & Schwar z
ESCS30 Rohde & Schwar z
KNW 407 Kyoritsu Hectrical
KNwW 407 Kyoritsu Hectri cal
KNW 407 Kyoritsu Hectrical
KNW 242 Kyoritsu Hectrical
KNwW 242C Kyoritsu Hectrical
KNW 243C Kyoritsu Hectrical
KNW 243C Kyoritsu Hectrical
KNwW 243C Kyoritsu Hectri cal
KNW 243C Kyoritsu Hectrical
ENY41 Kyoritsu Hectrical
ENY22 Kyoritsu Hectri cal
3D 2w Fuj i kura

3D 2w Fuj i kura

3D 2w Fuj i kura

ESH3- 722 Rohde & Schwar z
ESH3- 722 Rohde & Schwar z
ESH3- 72 Rohde & Schwar z
BNC-P-1.5 TDC

- Y&R

EMC Engi neering Departnment TSURU EMC Br anch
Yamanashi - ken 402- 0045, JAPAN

Serial No. Last Cal. Interval
100059 2004/ 11 1 Year
842053/ 001 2005/ 1 1 Year
100203 2004/ 2 1 Year
8-833-5 2004/ 10 1 Year
8- 680- 14 2004/ 10 1 Year
8-757-1 2004/ 6 1 Year
8-755-1 2004/ 6 1 Year
8-837-14 2004/ 6 1 Year
8-692-5 2004/ 9 1 Year
8-831-3 2004/ 6 1 Year
8-831-4 2004/ 6 1 Year
8-831-2 2004/ 9 1 Year
0830663/ 046 2004/ 3 1 Year
0830661/ 029 2004/ 3 1 Year
- 2004/ 5 1 Year
- 2004/ 5 1 Year
- 2004/ 5 1 Year
- 2004/ 11 1 Year
- 2005/ 1 1 Year
- 2004/ 2 1 Year
- 2004/ 3 1 Year
- 2004/ 3 1 Year

JAPAN QUALITY ASSURANCE ORGANIZATION
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1.3.2 The nmeasurenent of the Radiated Emi ssion(9 kHz — 30 MHz)
X - was perfornmed in the following test site.
- was not applicable.

Test | ocation :

JQA Safety & EMC Center EMC Engi neeri ng Departnment TSURU EMC Branch
2096 Cnata, Tsuru-shi Yamanashi-ken 402-0045, JAPAN

- Anechoi ¢ Chanber X - 3 nmeters
- Open Site No.1 - 10 neters
X - Open Site No.?2 - 30 neters

Validation of Site Attenuation :
1) Last Confirned Date : NA
2) Interval : NA

Used test instrunments :

Type Model No. Manuf act ur er Serial No. Last Cal. |Interval
. Test Receiver (R3) ES| 7 Rohde & Schwar z 100059 2004/ 11 1 Year
¥ . Test Receiver (R 4) ESHS30 Rohde & Schwar z 842053/ 001 2005/ 1 1 Year
" Test Receiver (R5) ESCS30 Rohde & Schwar z 100203 2004/ 2 1 Year
; _ Loop Antenna (AL-0) HFH2- Z2 Rohde & Schwarz 879284/ 14 2004/ 6 1 Year

JAPAN QUALITY ASSURANCE ORGANIZATION
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1. 3.3 The neasurenent of the Radi ated Em ssions(30 Mz — 1000 MHz)
X - was performed in the follow ng test site.
- was not applicable.

Test | ocation

JQA Safety & EMC Center EMC Engi neering Departnment TSURU EMC Branch
2096 Chata, Tsuru-shi Yanmanashi-ken 402-0045, JAPAN

- Anechoi ¢ Chanber X - 3 nmeters
- Open Site No. 1 - 10 neters
X - Open Site No.?2 - 30 neters

Val idation of Site Attenuation

2004/5

Manuf act ur er

Rohde
Rohde
Rohde
Rohde

& Schwar z
& Schwar z
& Schwar z
& Schwar z

Schwar zbeck
Schwar zbeck
Schwar zbeck
Schwar zbeck
Schwar zbeck
Schwar zbeck

1) Last Confirmed Date:
2) Interval 1 year
Used test instrunments
Type Model No.
Test Recei ver (R 1) ESVS10
Test Recei ver (R 2) ESVS10
Test Recei ver (R 3) ES| 7
Test Recei ver (R 5) ESCS30
Bi coni cal Antenna(AB-1) BBA9106
Bi coni cal Antenna(AB-2) BBA9106
Bi coni cal Antenna(AB-3) BBA9106
Log- Peri odi ¢ Antenna( AL-1) UHALP9107
Log- Peri odi ¢ Antenna( AL-2) UHALP9107
Log- Peri odi ¢ Antenna( AL-3) UHALP9108
Di pol e Antenna(AD-1) KBA-511A
Di pol e Ant enna( AD- 2) KBA- 511A
Di pol e Ant enna( AD- 3) KBA- 611
Di pol e Antenna( AD-4) KBA- 611
RF Cabl e( CN- 1) 20D/ 5D 2W
RF Cabl e( CN-2) 20D/ 5D 2W
RF Cabl e( CN- 3) 20D/ 5D 2W

Kyoritsu
Kyoritsu
Kyoritsu
Kyoritsu

Bl ectrical
Hectrical
Bl ectrical
Bl ectrical

Fuj i kura

Fuj i kura

Fuj i kura

Serial No. Last Cal. Interva
84231/ 004 2004/ 3 1 Year
843744/ 018 2004/ 7 1 Year
100059 2004/ 11 1 Year
100203 2004/ 2 1 Year
VHA91031741 2004/5 1 Year
VHA91031516 2004/5 1 Year
VHA11905516 2004/5 1 Year
9107915 2004/ 5 1 Year
1357 2004/ 5 1 Year
0278 2004/ 5 1 Year
0-195-5 2004/ 9 1 Year
0-228-13 2004/ 9 1 Year
0-196-8 2004/ 9 1 Year
0- 230- 6 2004/ 9 1 Year
- 2004/ 5 1 Year
- 2004/ 5 1 Year
- 2004/ 5 1 Year
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1.3.4 The neasurenent of the Radi ated Em ssions(Above 1000 MHz)
- was performed in the follow ng test site.
X - was not applicable.

Test |ocation :

JQA Safety & EMC Center EMC Engi neeri ng Departnment TSURU EMC Branch
2096 Ohata, Tsuru-shi Yamanashi-ken 402-0045, JAPAN

- Anechoi ¢ Chanber - 3 nmeters
- Open Site No.1 - 10 neters
- Open Site No.2 - 30 neters

Val i dation of Site Attenuation

1) Last Confirmed Date: N A
2) Interval : NA

Used test instrunents

Type Mbdel No. Manuf act ur er Serial No. Last Cal. Interval

. Test Receiver (R3) ES| 7 Rohde & Schwar z 100059 2004/ 11 1 Year

. Test Receiver (RD5) ESCS30 Rohde & Schwar z 100203 2004/ 2 1 Year
. SpectrumAnal yzer (s-1) R3361C Advant est 71720774 2004/ 4 1 Year
_ - SpectrumAnal yzer (S-4) 8563E Hewl | et Packard 3221A00201 2004/ 4 1 Year

. Log-Periodi cAntenna(AL-4) USLP9143 Schwar zbeck 140 2004/ 6 1 Year
~ _ Log-Periodi cAntenna(AL-5) 94612-1 Eat on 97062301 2004/ 4 1 Year
" . Horn Antenna (AH5) 12-12 Scientific Atlanta 770 2004/ 5 1 Year
" . RF Cable (CS-1) SUCTHLEX 104  Suhner 121947/ 4 2004/ 5 1 Year
. RF Cable (CS-2) SUQCFLEX 104 Suhner 35687/ 4 2004/ 5 1 Year
- . RF Cable (CS-3) SUCTHLEX 104  Suhner 39934/ 4 2004/ 5 1 Year
" . RF Cable (CS-4) SUCTHLEX 104  Suhner 52053/ 4 2004/ 5 1 Year
" RF Cable (CS-5) SUCOFLEX 104  Suhner 52146/ 4 2004/ 5 1 Year
. Pre-Amplifier; (PA-1) W- 6811-513 WAt ki ns Johnson 0288 2004/ 5 1 Year
" Pre-Amplifier; (PA-2) W- 6682- 824 WAt ki ns Johnson 0052 2004/ 5 1 Year
" Pre-Amplifier; (PA-3) W- 6870- 506 Wat ki ns Johnson 0018 2004/ 5 1 Year

Setting of the spectrum anal yzer

Resol uti on Bandwi dth: 1 MHz

Vi deo Bandwi dt h 10 Hz
Sweep Tine . 5 sec.
Scal e . Linear

JAPAN QUALITY ASSURANCE ORGANIZATION
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1.3.5 The neasurenent of the Frequency Stability
- was perforned.
X - was not applicable.

Used test instruments

Type Model No. Manufacturer Serial No. Last Cal. I nterval
- Frequency Counter 53131A Hew ett Packard 3546A11807 2004/ 05 1 Year
- Oven - Chni shi Co. Ltd. - 2004/ 08 1 Year
- DC Power Supply 6628A Hew ett Packard 3224A00284 2004/ 07 1 Year

1.3.6 The nmeasurenent of the Qccupi ed Bandwi dth
- was perforned.
X - was not applicable.

Used test instruments

Type Model No. Manufacturer Serial No. Last Cal. I nterval

- Test Receiver ESl 7 Rohde & Schwarz 100059 2004/ 10 1 Year
- Spectrum Anal yzer 8560E Hew ett Packard 3240A00189 2004/ 9 1 Year
- Spectrum Anal yzer 8560E Hew ett Packard 3240A00189 2004/ 9 1 Year
- Spectrum Anal yzer 8563E Hew ett Packard 3221A00201 2004/ 5 1 Year
- Spectrum Anal yzer 8566B Hew ett Packard 2140A01091 2004/ 4 1 Year
- Spectrum Anal yzer 8566B Hew ett Packard 2747A05855 2004/ 5 1 Year
- Function Cenerator 3325A Hew ett Packard 2512A21776 2004/ 5 1 Year
- FMLinear Detector MS61A Anritsu Corp. M77486 2004/ 9 1 Year

- Level Meter M.422C Anritsu Corp. MB7571 2004/ 6 1 Year

JAPAN QUALITY ASSURANCE ORGANIZATION
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1.4 EUT MODI FI CATION / Devi ation from Standard
1.4.1 EUT M3D FI CATI ON
X - No nodifications were conducted by JQA to achieve conpliance to Class B |evels.

- To achieve conpliance to Cass B levels, the follow ng changes were nade by JQA
during the conpliance test.

The nodifications will be inplenmented in all production nbdels of this equi pnent.

Applicant Dat e

Typed Nane : Posi tion :

1.4.2 Deviation from Standard:
X - No deviations fromthe standard described in clause 1.1.
- The followi ng deviations were enployed fromthe standard described in clause 1.1:

JAPAN QUALITY ASSURANCE ORGANIZATION



'm JQA File No. 1 441- 41263 FCCID : RPARFMHL00
Mbdel No. : 444- 59003 | ssue Date February 17, 2005

St andar d :CFR 47 FCC Rul es Part 15 Page 10 of 34

1.5 TEST RESULTS

AC Power Line Conducted Em ssion X - Applicable - NOT Applicable
[ 815. 207(a)]

The requirenments are X - PASSED - NOr PASSED
Remar ks :

Radi at ed Em ssi on [ §15.225(a)(b)] X - Applicable - NOT Applicable
The requirenments are X - PASSED - NOr PASSED
Remar ks:

Frequency Stability[815.225(e)] - Applicable X - NOT Applicable
The requirenents are - PASSED - NOTr PASSED

Remarks: It is considered that this requirement is not affected by equipnent
modi fi cati ons.

Occupi ed Bandw dt h[ 815. 225(d) ] - Applicable X - NOT Applicable

The requirenments are - PASSED - NOr PASSED

Remarks: It is considered that this requirement is not affected by equipnent
nodi fi cati ons.

JAPAN QUALITY ASSURANCE ORGANIZATION
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1.6 SUMWVARY
Ceneral Remarks

The EUT was tested according to the requirenents of FCC Rul es and Regul ati ons Part
15 Subpart A and C (January 8, 2004) under t he test configuration, as shown in cl ause
1.7 to 1.10.

The conclusion for the test itens of which are required by the applied regulation
is indicated under the final judgnent.

Fi nal Judgnent
The “as received” sanple;
X - fulfill the test requirements of the regul ati on nentioned on clause 1.1

- fulfill the test requirenents of the regulation nmentioned on clause 1.1
but with certain qualifications.

- doesn't fulfill the test regulation nmentioned on clause 1.1

Begin of testing: February 9, 2005
End of testing : February 10, 2005

- JAPAN QUALI TY ASSURANCE ORGANI ZATI ON -

Tested bhy:

7. Jofajima

Yoi chi Nakaj4 ma

Manager

TSURU EMC Branch

JQA EMC Engi neeri ng Dept.

Approved by:

Tahidane [EFndn

Takaharu Hada

Di rector

TSURU EMC Branch

JQA EMC Engi neeri ng Dept.

JAPAN QUALITY ASSURANCE ORGANIZATION
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1.7 TEST CONFI GURATI ON / OPERATI ON OF EUT

1.7.1 Test Configuration

The equi pnent under test (EUT) consists of
Synbol | I tem Manuf act ur er Model No. Serial No.
A RFI D reader/witer R SO KAGAKU CCRPCRATI ON | 444-59003 -
B D- Shape Antenna x2 R SO KAGAKU CORPCRATI ON | 444- 59002 -
Cc O Shape Antenna R SO KAGAKU CORPCRATI ON | 444- 59006 -
D I nt er connecti ng PCB R SO KAGAKU CORPCRATI ON | 024- 17178 -
The neasurenent was carried out with the foll owi ng support equi pnent connected :
Synbol | Item Manuf act ur er Model No. Serial No.
E Dupl i cat or R SOKAGAKU OORP. MZ790U 81920008
F Excl usi ve Tabl e R SOKAGAKU OCRP. Excl usi ve Tabl e NType | -
Type of Cable :
L d ) . Gonnector type
N Identification Shielded | Ferrite ) Lengt h
Syntool Descri ption Shi el ded
(Manuf acturer etc.) YES/ NO Qre VES/ \D (m
1 AC Cabl e y NO NO NO 3.0
2 S gnal Cable - NO YES NO 1.5
3 S gnal Cable - NO NO NO 1.5
4 Ant enna Cabl e( Goaxi al ) - Yes YES YES 0. 65
5 Antenna Cabl e(Twi sted Wre) |- NO NO NO 0.3
6 Ant enna Cabl e( Coaxi al ) - YES NO YES 0.7
7 Ant enna Cabl e( Goaxi al ) - YES NO YES 1.5
1.7.2 COperating condition

* The EUT was operated with the printer. (Il nput:

Power Supply Vol tage :

5. OVDC*

120Vac 60Hz, Qutput:

5. 0vdc)

The tests have been carried out under continuous transm ssion/ Reception Mde.

The
(1)
(2)
(3)

These 3 TX/ RX conditions are not operated simultaneously.

JAPAN QUALITY ASSURANCE ORGANIZATION

measurenents ware perfornmed following 3 TX/ RX conditions:
Modul e(Drum +( D- shape Antenna 1)
Modul e(Drum +( D- shape Antenna 1)
Modul e( Mast er) +( O shape Ant enna)




'm JQA File No. 1 441- 41263 FCCI D : RPARFMHL00
Mbdel No. : 444- 59003 | ssue Date February 17, 2005

St andar d :CFR 47 FCC Rul es Part 15 Page 13 of 34

1.8 EUT ARRANGEMENT ( DRAW NGS)

- e e e e e e - - e e e = e e e e e = = = = = e = ——— = =y

| |
| |
| |
| |
| |
| |
| |
| |
6 .e
| |
| |
|2 A 5 |
| 6 |
_________________________________ | \4.D\‘\ D . :
F 3 :
| |
| |
| |
A
| 7 |
5 © i
1 : :
| |
| |
(@) : |
: ¢ Conector :
120VAC .
60 Hz E [J: Ferrite core E

The change points are the foll ow ngs:

(1) 3 ferrite cores are added on cable 4 and 2.

(2) No.4 antenna cable length is changed to 0.65 mfrom1.5 m
(3) No.5 antenna cable length is changed to 0.3 mfromO0.1 m

JAPAN QUALITY ASSURANCE ORGANIZATION
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1.9 PRELI M NARY TEST AND TEST- SETUP ( DRAW NGS)
1.9.1 AC Power Line Conducted Enission ( 150 kHz — 30 MHz)

According to description of ANSI C63. 4- 2003 sec. 13.1. 3, the ACpower line prelinnary
conduct ed eni ssions nmeasurenents were carried out.

The prelimnary conducted neasurenments were perforned using the spectrum anal yzer
to observe the emission characteristics of the EUT.

The EUT confi guration, cabl e configuration and node of operation were determ ned for
produci ng the maxi mum| evel of em ssions. These configurations were used for final
AC power |ine conducted em ssions neasurenents.

Shi el ded Encl osure

- Side View -
Verti cal
Ground
Pl ane
0.4 m |
I
I
I
I
I
I
| Test
| Recei ver
EUT
Ll SN Tabl e
0.8 m
Power Line )
Filter Hori zontal Ground Pl ane
To AC Power

Li ne

JAPAN QUALITY ASSURANCE ORGANIZATION
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1.9.2 Radiated Enmission ( 9 kHz — 30 MHz)

According to description of ANSI C63.4-2003 sec.13.1.4, the prelimnary radiated
em ssions measurenments were carried out. The prelimni nary radi at ed neasurenents were
perfornmed at the neasurenent di stance that specified for conpliance to deternmine the
em ssion characteristics of the EUT.

The EUT confi guration, cable configuration and node of operation were determn ned for
produci ng t he nmaxi muml evel of em ssions. These configurati ons were used for the final
radi at ed emi ssions neasurenents.

- Side View -

Loop Antenna

Test
Recei ver

0.8 m 1.0 m

Ground Pl ane

\ 4

3 m 10mor 30 m

JAPAN QUALITY ASSURANCE ORGANIZATION
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1.9.3 Radiated Enmission ( 30 Mz — 1000 MHz)

According to description of ANSI C63.4-2003 sec.13.1.4, the prelimnary radiated
em ssions measurenments were carried out. The prelimni nary radi at ed neasurenents were
perfornmed at the neasurenent di stance that specified for conpliance to deternmine the
em ssion characteristics of the EUT.

The EUT confi guration, cable configuration and node of operation were determn ned for
produci ng t he nmaxi muml evel of em ssions. These configurati ons were used for the final
radi at ed emi ssions neasurenents.

Anechoi ¢ Chanber

G ound Pl ane

Side View -
Bi coni cal Antenna
(30 to 300 MHz)
|
scan from :
1 mtod4d m |
|
: | Log-periodi c Antenna
: | (300 to 1000 Mz)
< '
s : Test Recei ver
EUT |
|
T | .
Turn | [
.8m | I
\L Table | :
| |
|
I—:l |
|
|
|
|
|
|
o
Pl
|
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1.9.4 Radiated Enmi ssion (Above 1 GHz)

According to description of ANSI C63.4-2003 sec.13.1.4, the prelimnary radiated
em ssions measurenments were carried out. The prelimni nary radi at ed neasurenents were
perfornmed at the neasurenent di stance that specified for conpliance to deternmine the
em ssion characteristics of the EUT.

The EUT confi guration, cabl e configuration and node of operation were determn ned for
produci ng t he nmaxi muml evel of em ssions. These configurati ons were used for the final
radi at ed emi ssions neasurenents.
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1.9.5 Frequency Stability :

According to description of ANSI C63. 4-2003 sec. 13.1.5 and sec. 13. 1. 6, the frequency
stability neasurements were carried out. By using frequency counter with suitable
RF anplifier, the carrier frequency of the transmtter under test was measured with
atenperaturevariationof —20°Ct o +50°Cat t he nornal supply voltage, andif required,
with a variationin the primary voltage from85 %to 115 %the rated supply voltage
at the tenperature of +20°C

These measurenents were carri ed out after all owsufficient tinme (approxi mately 1 hour)
for the tenperature of the chanber to stabilize

Oven

Verti cal
Ant enna
EUT
Fr equency
& Count er Wth
Sui t abl e
Amplifier
Power
Suppl y
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1.9.6 Cccupied Bandwi dth :

According to description of ANSI C63.4-2003 sec.13.1.7, the occupi ed bandw dth
measurenents were carried out. By using a spectrumanal yzer with a vertical antenna
for picking up the signal, the neasurenents of the em ssion were made under the
transmtting nodes of the EUT

The resolution bandwi dth of spectrum anal yzer was set to the value specified in
sec.13.1.7.

Verti cal Spectrum
Ant enna Anal yzer

EUT i

Test Tabl e
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1.10 TEST ARRANGEMENT ( PHOTOGRAPHS)

PHOTOERAPHS CGF EUT CONFI GURATI ON FOR GONDUCTED EM SSI ON MEASUREMENT
- Rear View -

- Side View -
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PHOTOGRAPHS OF EUT CONFI GURATI ON FOR RADI ATED EM SSI ONS MEASUREMENT
Phot ograph present configuration with maxi num eni ssion
- Front View —
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2. TEST DATA

2.1 AC Power

Qperating Condition
Oper ating Frequency

X RX
13.56 MHz

1) Modul e(Drun) +( D- shape Antenna 1)

Date :
Tenp. :

Li ne Conduct ed Emi ssion Measurenent (0.15 MHz — 30 MHz)

February 10, 2005

8 °C  Hunmi.: 55

%

Frequency AWN Met er Readi ng (dBuv) Limts Emi ssion Level Mar gi n Comment
Fact or V- A V-B (dBuv) (dBuv) (dB)
(Mz) (dB) QP AVE QP AVE QP AVE QP AVE QP AVE
0. 15 0.1 22.5 - 23.5 66.0 56.0 23.6 - 42. 4 -
0.18 0.1 35.7 - 35.7 64.4 54.4 35.8 - 28.6 -
0. 20 0.1 44.5 - 44. 6 63.5 53.5 44.7 - 18.8 -
0.31 0.1 41.2 - 41. 2 60.1 50.1 41.3 - 18.8 -
0.51 0.1 33.6 - 33.6 56.0 46.0 33.7 - 22.3 -
0.70 0.1 17.1 - 17.1 56.0 46.0 17.2 - 38.8 -
1.00 0.1 15.6 - 15.6 56.0 46.0 15.7 - 40.3 -
2.00 0.1 10.6 - 10.6 56.0 46.0 10.7 - 45.3 -
5.01 0.1 17.6 - 17.7 60.0 50.0 17.8 - 42.2 -
7.01 0.1 37.4 - 37.5 60.0 50.0 37.6 - 22.4 -
11.02 0.2 21.2 - 21.1 60.0 50.0 21.4 - 38.6 -
13.56 0.3 36.3 - 36.4 60.0 50.0 36.7 - 23.3 -
16. 69 0.3 22.0 - 21.9 60.0 50.0 22.3 - 37.7 -
23.00 0.5 13.6 - 13.7 60.0 50.0 14.2 - 45.8 -
30. 00 0.6 <10.0 - <10.0 60.0 50.0 <10.6 - >49.4 -
Notes: 1) Test Location : Open Site No.2
2) The spectrum was checked fromO0.15 M&z to 30 M&
3) AM\(Artificial Mains Network) factor includes the cable loss for 5 neter.
4) The synbol ot "<" means "or |ess".
5) The synbol of ">" neans "nore than".
6) The synbol of -" means "Not applicable".
7) V-A: One end & Ground V-B : The other end & G ound
8) QP : Quasi-Peak Detector AVE : Average Detector
9) A sanple calculation was made at 0.15 Miz
Am + M = 0.1 + 23.5 = 23.6 dBuv
Amm : AWN Fact or M Met er Readi ng
10) Setting of measuring instrument
Det ect or Function : C SPR Quasi-Peak / Average
| F Bandwi dt h 9 kHz / 10 kHz (0.15 MHz - 30 MHz)
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AC Power Line Conducted Em ssion Measurenment (0.15 MHz — 30 MHz)

1) Modul e(Drun) +( D- shape Antenna 1)

? Q P Mode
Cl assifications B
X AVE Mode
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2) Modul e(Drum +(D-shape Antenna 2)

Frequency AWN Met er Readi ng (dBuVv) Limts Em ssion Level Mar gi n Conmmrent
Fact or V- A V- B (dBpv) (dBpv) (dB)
(M) (dB) QP AVE QP AVE QP AVE QP AVE QP AVE
0. 15 0.1 21.3 - 21.2 - 66.0 56.0 21.4 - 44.6 -
0.18 0.1 35.8 - 35.7 - 64.4 54.4 35.9 - 28.5 -
0. 20 0.1 44.3 - 44. 4 - 63.5 53.5 44.5 - 19.0 -
0.31 0.1 40. 6 - 40. 6 - 60.1 50.1 40.7 - 19.4 -
0.51 0.1 33.7 - 33.7 - 56.0 46.0 33.8 - 22.2 -
0.70 0.1 17.2 - 17.1 - 56.0 46.0 17.3 - 38.7 -
1.00 0.1 15.7 - 15.7 - 56.0 46.0 15.8 - 40.2 -
2.00 0.1 10.6 - 10.6 - 56.0 46.0 10.7 - 45.3 -
5.01 0.1 17.8 - 17.7 - 60.0 50.0 17.9 - 42.1 -
7.01 0.1 36.3 - 36.3 - 60.0 50.0 36.4 - 23.6 -
11.02 0.2 21.9 - 21.9 - 60.0 50.0 22.1 - 37.9 -
13.56 0.3 34.1 - 34.1 - 60.0 50.0 34.4 - 25.6 -
16. 69 0.3 22.4 - 22.4 - 60.0 50.0 22.7 - 37.3 -
23.00 0.5 14.0 - 13.9 - 60.0 50.0 14.5 - 45.5 -
30. 00 0.6 <10.0 - <10.0 - 60.0 50.0 <10.6 - >49.4 -

Notes: 1) Test Location : Open Site No.2
2) The spectrum was checked from0.15 M#z to 30 Miz

3) AMN(Artificial Mains Network) factor includes the cable loss for 5 neter.

4) The synbol of "<" means "or |ess".
5) The synbol ot ">" npeans "nore than".
6) The synbol of "-" neans "Not applicable".

7) V-A: One end & Gound V-B : The other end & G ound

8) QP : Quasi-Peak Detector AVE : Average Detector

9) A sanple calculation was made at 0.15 MHz
Am + M = 0.1 + 21.3 = 21.4 dBuvV
Am : AW Fact or M : Meter Reading
10) Setting of measuring instrument

Det ect or Function : C SPR Quasi-Peak / Average

| F Bandwi dt h : 9 kHz / 10 kHz (0.15 MHz -

JAPAN QUALITY ASSURANCE ORGANIZATION
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AC Power Line Conducted Em ssion Measurenment (0.15 MHz — 30 MHz)

2) Modul e(Drum +(D-shape Antenna 2)

? Q P Mode
Cl assifications B
X AVE Mode
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3) ©Mbdul e(Mast er) +( O shape Ant enna)

Frequency AWN Met er Readi ng (dBuVv) Limts Em ssion Level Mar gi n Conmmrent
Fact or V- A V- B (dBpv) (dBpv) (dB)
(MHz) (dB) QP AVE QP AVE QP AVE QP AVE QP AVE
0.15 0.1 22.3 - 23.4 - 66.0 56.0 23.5 - 42.5 -
0.18 0.1 35.6 - 35.6 - 64.4 54.4 35.7 - 28.7 -
0. 20 0.1 44. 4 - 44.5 - 63.5 53.5 44. 6 - 18.9 -
0.31 0.1 40.9 - 40.9 - 60.1 50.1 41.0 - 19.1 -
0.51 0.1 33.6 - 33.6 - 56.0 46.0 33.7 - 22.3 -
0.70 0.1 17.2 - 17.2 - 56.0 46.0 17.3 - 38.7 -
1.00 0.1 15.6 - 15.6 - 56.0 46.0 15.7 - 40. 3 -
2.00 0.1 10.9 - 10.8 - 56.0 46.0 11.0 - 45.0 -
5.01 0.1 17.8 - 17.8 - 60.0 50.0 17.9 - 42.1 -
7.01 0.1 36.3 - 36.5 - 60.0 50.0 36.6 - 23. 4 -
11. 02 0.2 19.8 - 20.9 - 60.0 50.0 21.1 - 38.9 -
13.56 0.3 46. 4 - 46. 4 - 60.0 50.0 46.7 - 13.3 -
16. 69 0.3 20.7 - 20.8 - 60.0 50.0 21.1 - 38.9 -
23.00 0.5 13.9 - 14.0 - 60.0 50.0 14.5 - 45.5 -
30. 00 0.6 <10.0 - <10.0 - 60.0 50.0 <10.6 - >49.4 -
Notes: 1) Test Location : QOpen Site No.2
2) The spectrum was checked from0.15 Mz to 30 Miz
3) AMN(Artificial Mains Network) factor includes the cable loss for 5 neter.
4) The synbol ot "<" nmeans "or |ess".
5) The synbol ot ">" npeans "nore than".
6) The symbol ot "-" neans "Not applicable".
7) V-A: One end & Gound V-B : The other end & G ound
8) QP : Quasi-Peak Detector AVE : Average Detector
9) A sanple calculation was nmade at 0.15 Mz
Am + M = 0.1 + 23.4 = 23.5 dBuv
Am : AW Fact or M : Meter Reading
10) Setting of measuring instrument

Det ect or Function : C SPR Quasi-Peak / Average
| F Bandwi dt h : 9 kHz / 10 kHz (0.15 MHz
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AC Power Line Conducted Em ssion Measurenment (0.15 MHz — 30 MHz)

3) ©Mbdul e(Mast er) +( O shape Ant enna)

? Q P Mode
Cl assifications B
X AVE Mode
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St andar d

2.2 Radi ated Em ssions Measurenent( 9 kHz — 30 MHz )

Date : February 10, 2005
Tenp. : 8 °C Hum .: 55 %
Oper ating Frequency 13.56 MHz
© 3 neters

Di stance of Measurenent

1) Modul e(Drun) +( D- shape Antenna 1)
Field Strength

Fr equency Met er Readi ng
(Mz) (dBuv/ m (dBuv/ m
Fundanent al
13.56 40. 2 0.2
Har noni ¢ Fr equency
27.12 < 27.0 < -13.0

2) Modul e(Drum +( D shape Antenna 2)

Met er Readi ng Field Strength

Fr equency
(Mz) (dBuv/ m (dBuv/ m
Fundament al
13.56 41. 4 1.4
Har noni ¢ Fr equency
27.12 < 27.0 < -13.0

3) Modul e(Master) +( O shape Ant enna)
Field Strength

Fr equency Met er Readi ng
(Miz) (dBuv/ m (dBuv/ m
Fundament al
13. 56 42. 4 2.4
Har noni ¢ Fr equency
27.12 < 27.0 < -13.0

1. Meter readi ngval ueshows fi el dstrength, becausetheval uei ncl udes ant enna

Not e:
factor.
2. The synbol of “<" neans “or |ess”.

3. Measuring Instrument Setting:
Det ect or Function Cl SPR Quasi - peak Peak

| F Band wi dth 9 kHz

For fundanental, the neasured fi el d strength was extrapol ated to di stance 30 net ers,
using the fornula that field strength varies as the inverse di stance square(40 dB

per decade of distance).

Cal cul ation :
40. 2 dBuV/ m— 20l 0g1o( (30/3)%) = 40.2 — 40.0 = 0.2 dBuV/ mat 30 neters

Fundanent al :
= 20l 0g10(15848) = 84.0 dBuvV/ m

Limts for fundamental (815.225(a))
27.0 dBuV/ m— 20l 0g10( (30/3)%) =27.0—-40.0 =-13. 0 dBuV/ mat 30 neters

Har monic
Limts for (815.225(d)) = 20l 0g10(30) = 29.5 dBuV/ m
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2.3 Radi ated Em ssions Measurenent( 30 MHz - 1 GHz )

Date : February 10, 2005
Tenp. : 8 °C  Hum .: 55 %
Qperating Condition . TX RX
Oper ating Frequency © 13.56 Mz
1) Modul e(Drun) +( D- shape Antenna 1)
Frequency Antenna Meter Reading Limts Em ssion Level Mar gi n Commrent
Fact or (dBuv) (dBuV/ m (dB)

(Miz) (dB/m Hori z. Ver. (dBuV/n) Horiz. Ver . Hori z. Ver .
40.7 16.1 12.8 16. 8 40.0 28.9 32.9 11.1 7.1
54.2 11.6 10.4 13.3 40.0 22.0 24.9 18.0 15.1
67.8 8.7 13.5 11.1 40.0 22.2 19.8 17.8 20.2
94.9 11.6 27. 4 16. 6 43.5 39.0 28.2 4.5 15.3

122.1 16.0 19.7 8.1 43.5 35.7 24.1 7.8 19.4

135.6 17.0 12.2 7.1 43.5 29.2 24.1 14. 3 19.4

162.7 18.6 11.8 4.2 43.5 30.4 22.8 13.1 20.7

189.9 20.1 14.2 8.8 43.5 34.3 28.9 9.2 14. 6

217.0 21.0 13.1 4.0 46.0 34.1 25.0 11.9 21.0

271.2 22.5 12.9 6.1 46.0 35.4 28.6 10. 6 17. 4

298.3 23.7 15.5 10. 3 46.0 39.2 34.0 6.8 12.0

325.5 21.2 11.6 7.1 46.0 32.8 28.3 13.2 17.7

420. 4 23.6 3.7 2.6 46.0 27.3 26.2 18.7 19.8

610. 3 29.0 < -2.0 < -2.0 46.0 < 27.0 < 27.0 > 19.0 > 19.0

840. 8 32.7 < -2.0 < -2.0 46.0 < 30.7 < 30.7 > 15.3 > 15.3

1000. 0 35.4 < -2.0 < -2.0 54.0 < 33.4 < 33.4 > 20.6 > 20.6

Notes: 1) Test Location : Open Site No.2
2) Test Distance : 3 m
3) The spectrum was checked from 30 MHz to 1000 MHz.
4) Antenna factor includes the cable | oss for 58 neter.
5) The synbol of "<" neans "or |ess".
6) The synbol of ">" neans "nore than".
7) A sanple calculation was nade at 40.7 MHz
Af + M =16.1 + 16.8 = 32.9 dBuV/ m
Af : Antenna Factor M : Meter Reading
8) Setting of measuring instrunent
Det ector Function : Cl SPR Quasi - Peak
| F Bandw dt h : 120 kHz
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Radi at ed Em ssions Measurenments (30 MHz - 1000 MHz)

1) Modul e(Drun) +( D- shape Antenna 1)

Measuring Distance : 3 m (P Hori zont al
O assifications B >f Verti cal
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2) Modul e(Drum +(D-shape Antenna 2)

Frequency Antenna Meter Readi ng Limts Emssion Level Mar gi n Commrent
Fact or (dBuv) (dBuV/ m (dB)

(Miz) (dB/m Hori z. Ver. (dBuV/n) Horiz. Ver . Hori z. Ver .
40.7 16.1 17.7 20. 2 40.0 33.8 36.3 6.2 3.7
54.2 11.6 12. 6 14. 6 40.0 24.2 26. 2 15.8 13.8
67.8 8.7 14.8 11.1 40.0 23.5 19.8 16.5 20. 2
94.9 11.6 18.4 11.8 43.5 30.0 23. 4 13.5 20.1

122.1 16.0 18.2 8.4 43.5 34.2 24. 4 9.3 19.1

135.6 17.0 9.1 8.3 43.5 26.1 25.3 17. 4 18.2

162.7 18.6 10.6 8.4 43.5 29.2 27.0 14.3 16.5

189.9 20.1 21.1 9.4 43.5 41. 2 29.5 2.3 14. 0

217.0 21.0 10. 2 4.3 46.0 31.2 25.3 14.8 20. 7

271.2 22.5 12. 4 5.8 46.0 34.9 28.3 11.1 17.7

298. 3 23.7 14.8 9.8 46.0 38.5 33.5 7.5 12.5

325.5 21.2 11.6 7.1 46.0 32.8 28.3 13.2 17.7

420. 4 23.6 3.7 2.6 46.0 27.3 26.2 18. 7 19.8

610. 3 29.0 < -2.0 < -2.0 46.0 < 27.0 < 27.0 > 19.0 > 19.0

840. 8 32.7 < -2.0 < -2.0 46.0 < 30.7 < 30.7 > 15.3 > 15.3

1000. 0 35.4 < -2.0 < -2.0 54.0 < 33.4 < 33.4 > 20.6 > 20.6

Notes: 1) Test Location : Open Site No.2
2) Test Distance : 3 m
3) The spectrum was checked from 30 MHz to 1000 MHz.
4) Antenna factor includes the cable loss for 58 neter.
5) The synbol of "<" neans "or |ess".
6) The synbol of ">" neans "nore than".
7) A sanple calculation was nade at 40.7 Mz
Af + M = 16.1 + 20.2 = 36.3 dBuvV/ m
Af . Antenna Factor M : Meter Reading
8) Setting of measuring instrunent
Det ector Function : Cl SPR Quasi - Peak
| F Bandwi dt h : 120 kHz
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Radi at ed Em ssions Measurenments (30 MHz - 1000 MHz)

2) Modul e(Drum +(D-shape Antenna 2)

Measuring Distance : 3 m (P Hori zont al
O assifications B >f Verti cal
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3) Mbdul e(Master) +( O shape Antenna)

Frequency Antenna Meter Readi ng Limts Emssion Level Mar gi n Commrent
Fact or (dBuv) (dBuV/ m (dB)

(Miz) (dB/m Hori z. Ver. (dBuV/n) Horiz. Ver . Hori z. Ver .
40. 68 16.1 13.5 18.1 40.0 29.6 34.2 10. 4 5.8
54. 24 11.6 15.7 15.9 40.0 27.3 27.5 12.7 12.5
67.81 8.7 21.0 19.0 40.0 29.7 27.7 10.3 12.3
94. 93 11.6 26.8 15.3 43.5 38.4 26.9 5.1 16. 6
122. 05 16.0 18.4 8.2 43.5 34.4 24.2 9.1 19.3
135. 61 17.0 11.8 8.9 43.5 28.8 25.9 14.7 17.6
162.73 18.6 23.4 15.3 43.5 42.0 33.9 1.5 9.6
189. 86 20.1 14.9 10.1 43.5 35.0 30.2 8.5 13.3
216. 98 21.0 13.0 2.4 46.0 34.0 23.4 12.0 22.6
271. 22 22.5 13.9 5.3 46. 0 36.4 27.8 9.6 18. 2
298. 34 23.7 17.3 10.3 46.0 41.0 34.0 5.0 12.0
325. 47 21.2 12.0 6.8 46.0 33.2 28.0 12.8 18.0
420. 39 23.6 4.2 3.3 46.0 27.8 26.9 18.2 19.1
610. 25 29.0 < -2.0 < -2.0 46.0 < 27.0 < 27.0 > 19.0 > 19.0
840. 79 32.7 < -2.0 < -2.0 46.0 < 30.7 < 30.7 > 15.3 > 15.3
1000. 00 35.4 < -2.0 < -2.0 54.0 < 33.4 < 33.4 > 20.6 > 20.6

Notes: 1) Test Location : Open Site No.2
2) Test Distance : 3 m
3) The spectrum was checked from 30 MHz to 1000 MHz.
4) Antenna factor includes the cable loss for 58 neter.
5) The synbol of "<" neans "or |ess".
6) The synbol of ">" neans "nore than".
7) A sanple calculation was nade at 40.7 Mz
Af + M = 16.1 + 18.1 = 34.2 dBuV/ m
Af . Antenna Factor M : Meter Reading
8) Setting of measuring instrunent
Det ector Function : Cl SPR Quasi - Peak
| F Bandwi dt h : 120 kHz
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