JAPAN QUALITY ASSURANCE ORGANIZATION
21-25, KINUTA 1-CHOME, SETAGAYA-KU, TOKYO 157-8573 JAPAN
PHONE (03) 3416-0111, TELEX 242-2531 JQA J FAX (03) 3416-9691

JQA APPLI CATI ON NO.: 400-00003
| ssue Date . April 18, 2000
Page 1 of 28

EM TEST REPORT

JQA APPLI CATI ON NO. : 400- 00003

Model No. : RC- 8000

Type of Equi pnent : Renote Transnmitter

Regul ati ons Applied . CFR 47 FCC Rul es d Regul ations Part 15
FCC ID : GI3CsCo01

Appl i cant

Addr ess Shi nagawa- ku,

Manuf act ur e

Addr ess O>-Togoshi 6-chonme, Shi nagawa- ku,

0 142-8511, Japan
Recei ved date of EUT 3, 2000

Fi nal Judgnent . Passed

TEST RESULTS IN THI'S REPORT are obtained in use of equipnent that is traceable to
El ectrotechni cal Lab. of MTI Japan and Conmuni cati ons Research Lab. of MPT Japan.

The test results only respond to the tested sanple. It is not allowed to copy this
report even partly without the allowance of the JQA EMC Engi neering Dept. Testing Div.
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1

DOCUMENTATI ON

1.1 TEST REGULATI ON

FCC Rul es and Regul ati ons Part 15 Subpart Aand C(June 23, 1989) Intentional Radi ators

Test procedure :
AC power |ine conducted em ssion, radi ated eni ssion, frequency stability and occupi ed
bandwi dth tests were perforned according to the procedures in ANSI C63. 4-1992.

1.2 CGENERAL | NFORMATI ON
1.2.1 Test facility :

1.2.2 Description of the Equi png

1) Test Facility | ocated at EMC Engi neering Dept. Testing Div. : No.2 and 3 Anechoic
Chambers( 3 neters Site )
FCC filing No. : 31040/ SIT 1300F2

2) EMC Engi neering Dept. Testing Div.
Laboratory accreditation Programfor
15, Part 285 Code of Federal Reg
NVLAP Lab Code : 200189-0 (Ef

gni zed under the National Voluntary
ory conpliance establishedintitle

June 30, 2000)

Renote Transnitter
Pre- Prototype

1) Type of Equi prent
2) Product Type

3) Category Security/ Remote Control Transmitter
4) EUT Aut hori zati Certification

5) FCC ID GT3CsCo01

6) Trade Nane : DENON

7) Mbdel No. : RC-8000

8) Operating Frequency Range : 304.3 Mz to 315 MHz
9) Highest Frequency Used in the EUT : 315 MHz

10) Serial No. . None

11) Date of Manufacture . None

12) Power Rating : DC 6.0(Battery)

13) EUT Groundi ng . None

1.2.3 Definitions for synmbols used in this test report

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

- indicates that the listed condition, standard or equi pnent is not applicable
for this report.
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1.3 TEST CONDI TI ON

1.3.1 The nmeasurement of the AC Power Line Conducted Em ssion
- was performed in the following test site.
X - was not applicable.

Test | ocation :

Saf ety Testing Center EMC Engi neering Dept. Testing Div.
21-25, Kinuta 1-chone, Setagaya-ku, Tokyo 157-8573, Japan

___ - Shielded Encl osure
___ - Anechoi c Chanber No. 2 (portable Type)

Used test instrunents :

Type Mbdel No. Manufactur Serial No. Last Cal. I nterval

___ - Test Receiver ESH- 2 & 0370/ 016 Sep. 1999 1 Year
___ - Test Receiver ESH 3 881460/ 035 May 1999 1 Year
___ - Test Receiver ESH 3 881460/ 030 Jun. 1999 1 Year
___ - LISN(for Peripheral) KNW407 8-833-6 Apr. 1999 1 Year
___ - LISN(for EUT) 8- 855- 2 Apr. 1999 1 Year
___ - LISN 8-757-1 Apr. 1999 1 Year
___ - RF Cable 155-21-005E0 Apr. 1999 1 Year
___ - RF Cable 155-21-006E0 Apr. 1999 1 Year
___ - 500hm Term nation 154- 06- 501E0 Jan. 2000 1 Year

- 500hm Ter m nati on 154- 06- 502E0 Jan. 2000 1 Year

JQA QUALITY ASSURANCE ORGANIZATION
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1.3.2 The neasurenent of the Radiated Enission(30 Mz — 1000 MHz)
Xx_ - was performed in the following test site.
- was not applicable.

Test | ocation :

Safety Testing Center EMC Engi neering Dept. Testing Div.
21- 25, Kinuta 1-chone, Setagaya-ku, Tokyo 157-8573, Japan

___ - Anechoic Chanber No. 3 (3 neters)

X - Anechoi c Chanber No. 2 (3 neters)

Validation of Site Attenuation :
1) Last Confirmed Date :March, 2000
2) Interval ;1 year

Used test instrunents :

Type Model No. Manu erial No. Last Cal . I nterval

___ - Test Receiver ESV ar z 872148/ 039 May 1999 1 Year
___ - Test Receiver ESVS10 war z 826148/ 002 Jun. 1999 1 Year
_X_ - Test Receiver ESVP chwar z 881487/ 004 May 1999 1 Year

- Test Receiver rz 881487/ 005 Dec. 1999 1 Year
_X_ - Antenna BA A i | ectrical 0-170-1 Nov. 1999 1 Year
___ - Antenna itsu Electrical 0-201-13 Nov. 1999 1 Year
_X_ - Antenna oritsu Electrical 0-147-14 Nov. 1999 1 Year
___ - Antenna oritsu Electrical 0-210-5 Nov. 1999 1 Year
X - RF Cable 2 Fuj i kura 155-21- 001EO0 Feb. 2000 1 Year
___ - RF Cable 5D 2W Fuj i kura 155-21- 002E0 Feb. 2000 1 Year
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1.3.3 The neasurenent of the Radi ated Emni ssion(Above 1000 MHz)
x_- was perforned in the following test site.
- was not applicable.

Test | ocation :

Safety Testing Center EMC Engi neering Dept. Testing Div.
21- 25, Kinuta 1-chone, Setagaya-ku, Tokyo 157-8573, Japan

___ - No. 3 site (3 neters)

X - No. 2 site (3 neters)

Validation of Site Attenuation :

1) Last Confirned Date : NA
2) Interval : NA

Used test instrunents :

Type Model No. ur er Serial No. Last Cal. Interval
___ - Spectrum Anal yzer Packar d 3221A00201 May 1999 1 Year
___ - Spectrum Anal yzer Packar d 3240A00189 May 1999 1 Year
___ - Spectrum Anal yzer Packar d 2140A01091 Apr. 1999 1 Year
___ - RF Pre-selector Packar d 2648A00522 Apr. 1999 1 Year
_X_ - Spectrum Anal yzer Packar d 2747A05855 May 1999 1 Year
X - RF Pre-selector Packar d 2091A00933 May 1999 1 Year
_X_ - Log-Periodic Antenna Schwar z 340182/ 015 Nov. 1999 1 Year
- RF Anplifier CBS M crowave | nc. 012 Jun. 1999 1 Year
X - RF Anplifier W- 6882- 814 Wat ki ns- Johnson 0414 Jun. 1999 1 Year
___ - RF Anplifier WJ- 5315- 556 Wat ki ns- Johnson 106 Jun. 1999 1 Year
- RF Anplifier WJ- 5320- 307 Wat ki ns- Johnson 645 Jun. 1999 1 Year
_X_ - RF Cabl e(10m S 04272B Suhner 155-21-011E0 May 1999 1 Year
___ - RF Cable(2m SUCOFLEX 104 Suhner 155-21-012E0 May 1999 1 Year
X - RF Cable(1m SUCOFLEX 104 Suhner 155-21-013E0 May 1999 1 Year
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1.3.4 The neasurenment of the Frequency Stability
___ - was perforned.
_X_ - was not applicable.

Used test instrunents

Type Model No. Manufacturer Serial No. Last Cal . I nterval
___ - Frequency Counter 53131A Hew ett Packard 3546A11807 June 1999 1 Year
___ - Oven - Chni shi Co. Ltd. - Aug. 1999 1 Year
___ - DC Power Supply 6628A Hew ett Packard 3224A00284 July 1999 1 Year

1.3.5 The neasurenment of the Occupi ed Bandw dth
_X_ - was perforned.
- was not applicable.

Used test instrunents

Type Model No. Manu erial No. Last Cal . I nterval
___ - Spectrum Anal yzer 8566B e ard 2140A01091 Apr. 1999 1 Year
_X_ - Spectrum Anal yzer 8566B 1 ackard 2747A05855 May 1999 1 Year
___ - Function Generator 3325A Packar d 2512A21776 June 1999 1 Year
___ - FM Linear Detector VE61A . Mr'7486 Sep. 1999 1 Year
___ - Level Meter . i cor p. MB7571 June 1999 1 Year
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1.4 EUT MODI FI CATION / Devi ation from Standard

1.4.1 EUT MODI FI CATI ON

_X_-No nodifications were conducted by JQA to achi eve conpliance to Cass B |evels.

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

The nodifications wll be inplemented in all production nodel s of this equi pnent.

Appli cant : Dat e

Typed Nane : 0si tion

X - No deviations fromthe $ scin bed in clause 1.1.

___ - The follow ng devi?;[i romthe standard described in clause 1.1:
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1.5 TEST RESULTS

AC Power Line Conducted Emi ssion ___ - Applicable _x_ - NOT Applicable
The requirenents are ___ - PASSED ___ - NOTr PASSED
Remar ks :

Radi at ed Emi ssion [ §15.231(b)] _X_ - Applicable ___ - NOT Applicable
The requirenents are _X_ - PASSED ___ - NOTr PASSED
Remar ks:

Frequency Stability < Applicable _x - NOT Applicable

The requirenents are __ - PASSED ___ - NOTr PASSED
Remar ks:

Cccupi ed Bandwi dth _X_ - Applicable __ - NOT Applicable
The requirenents a _X_ - PASSED ___ - NOTr PASSED

Remar ks:
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1.6 SUWMVARY
General Remarks :
The EUT was tested according to the requirenents of FCC Rul es and Regul ati ons Part

15 Subpart A and C (June 23, 1989) under the 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 regul ation
is indicated under the final judgnent.

Fi nal Judgnent

The “as received” sanple;

x - fulfill the test requirenents of the riegul ati on nentioned on clause 1.1

- fulfill the test requirenen
but with certain qualificati

- doesn’'t fulfill the ag ion nentioned on clause 1.1

Begi n of testing:

End of testing

- JAPAN QUALI TY ASSURANCE ORGANI ZATI ON -

Approved by: | ssued by:
/2. 702//41/4’!‘/ ;ﬁ%ﬁm CZEM/
Masaaki Takahashi Shi geru Csawa
Manager Assi st ant Manager
JQA EMC Engi neeri ng Dept. JQA EMC Engi neeri ng Dept.
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1.7 TEST CONFI GURATI ON / OPERATI ON OF EUT

1.7.1 Test Configuration

The equi pnment under test (EUT) consists of

Synbol

Item

Manuf act ur er

Mbdel No.

FCC I D

Serial No.

A

Remote Transnitter

SMK Cor por ati on

RC- 8000

Gr3CsC001

None

1.7.2 CQOperating condition

Power supply Voltage :
The tests have been carried out under the transmtting condition.

6.0 VDC(Battery)

N

JQA QUALITY ASSURANCE ORGANIZATION
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1.8 EUT ARRANGEMENT ( DRAW NGS)

A
Renpt e
Transm tter

B Port for Display
Pannel Setting
(No use under

Transm tting Mde)

JQA 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 ( 450 kHz — 30 MHz)

Accordingtodescriptionof ANSI C63. 4-1992 sec. 13.1.3.1, the ACpower lineprelimnary
conduct ed eni ssions nmeasurenents were carried out.

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

The EUT configuration, cable 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
G ound
Pl ane
0.4 m
|
|
|
|
|
|
|
I Test
| Recei ver
EUT
Tabl e
LI SN

H H 0.8 m

Power Li ne

) Hori zontal G ound Pl ane
Filter

to AC Power
Li ne
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1.9.2 Radiated Em ssion ( 30 Mz — 1000 MHz)

According to description of ANSI C63.4-1992 sec.13.1.4.1, the prelimnary radiated
em ssi ons neasurenent were carried out. The prelimnary radi ated nmeasurenents were
perforned at the neasurenent distance that specified for conpliance to deterninethe
em ssion characteristics of the EUT.

The EUT configuration, cable configuration and node of operation were determ ned for
produci ng t he maxi muml evel of em ssions. These configurati ons were used for the final
radi at ed eni ssi ons measurenents.

Anechoi ¢ Chanber

- Side View -
Hal f - wave
Di pol e Antenna
I
I
I
EUT 1y |
I Test
| Recei ver
Turn | |
Tabl e 0.8 m |
I
: I
[ | |
| I
| | G ound Pl ane
| I
| I
h 3m g
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1.9.3 Radi ated Enmi ssion (Above 1 GHz)

According to description of ANSI C63.4-1992 sec.13.1.4.1, the prelimnary radiated
em ssi ons neasurenents were carried out. The prelini nary radi at ed neasurenents were
perforned at the neasurenent distance that specified for conpliance to deterninethe
em ssion characteristics of the EUT.

The EUT configuration, cable configuration and node of operation were determ ned for
produci ng t he maxi muml evel of em ssions. These configurations were used for the final
radi at ed eni ssi ons measurenents.

Anechoi ¢ Chanber

- Side View -
Log- peri odic
Ant enna
EUT
Spectrum
Anal yzer
Turn
Tabl e
]

G ound Pl ane

A
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1.9.4 Frequency Stability :

According to description of ANSI C63.4-1992 sec. 13.1.5 and sec. 13. 1. 6, the frequency
stability nmeasurenents were carried out. By using frequency counter with suitable
RF amplifier, the carrier frequency of the transmtter under test was neasured with
atenperaturevariationof —20°Cto +50°Cat t he normal supplyvoltage, andif required,
with a variation in the primary voltage from85 %to 115 %t he rated supply vol tage
at the tenperature of +20°C.

These neasurenments were carriedout after all owsufficient time (approximtely 1 hour)
for the tenperature of the chanber to stabilize

EUT
Fr equency ]
Counter |[Wth
Sui tabl e
Amplifier
Power
Suppl y

If required
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m JQA Application No. : 400- 00003 FCC I D : GT3CSC001
Model No. : RC- 8000 Issue Date :April 18, 2000

St andard :CFR 47 FCC Rul es Part 15 Page 17 of 28

1.9.5 Cccupi ed Bandwi dth :

According to description of ANSI C63.4-1992 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 nmade under the
transmtting nodes of the EUT.

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

Spectrum
Anal yzer

EUT

Test Tabl e
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1.9 TEST ARRANGEMENT ( PHOTOGRAPHS)

PHOTOGRAPHS OF EUT CONFI GURATI ON FOR RADI ATED EM SSI ONS MEASURENMENT
Phot ogr aph present configuration with nmaxi nrum em ssion

JQA QUALITY ASSURANCE ORGANIZATION
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TEST DATA
2.2 Radi ated Em ssi ons Measurenment
Date : April 3, 2000
Tenp. : 21 °C Hum . : 53 %
Oper ati ng Frequency : 304.3 MHz
Di stance of Measurenment : 3.0 neters
Correction Met er Readi ng Field Strength at 3 m
Frequency Fact or Hori z. Vert. Factor* Limts Hori z. Vert.
( MHz) (dB/ m (dBpv) (dBuv) (dB/m)  (dBuV/m) (dBuv/n)  (dBuv/m
Fundanment al
304. 300 20.5 63. 6 61. 2 -12.7 75.0 71. 4 69.0
Har noni cs & ot her Frequency conponents
608. 600 27. 4 33.9 34.5 -12.7 48. 6 49,2
912. 900 32. 4 25.2 27.7 -12.7 44.9 47. 4
1217. 200 26. 3 26.9 25.2 - 40.5 38.8
1521. 500 29.1 24. 4 26. 3 40. 8 42.7
1825. 800 30.7 19. 4 37.4 40. 6
2130.100 -13.6 62.6 36. 2 36.5
2434.400 -12.5 61.5 36. 3 37.8
2738.700 -11.2 55.1 31.1 32.8
3043. 000 -9.9 55. < 24.3 < 24.3
Operating Frequenc
Di stance of Measurepe
Correction 1 ng Field Strength at 3 m
Frequency Fact or Hori z. Vert. Factor* Limts Hori z. Vert.
( MHz) (dB/ m (dBpv) (dBuv) (dB/m)  (dBuV/m) (dBuv/n)  (dBuv/m
Fundanment al
315. 000 20. 8 61.7 58.5 -12.9 75.6 69. 6 66. 4
Har noni cs & ot her Frequency conponents
630. 000 27.8 31.0 32.5 -12.9 55.6 45.9 47. 4
945. 000 32.9 24.0 25.6 -12.9 55.6 44.0 45. 6
1260. 000 26.7 24. 2 24.9 -12.9 55.6 38.0 38.7
1575. 000 29.5 23.7 22.2 -12.9 55.6 40. 3 38.8
1890. 000 31.1 17.6 19.2 -12.9 55.6 35.8 37. 4
2205.000 -13.2 67.2 66. 2 -12.9 55.6 41.1 40.1
2520.000 -12.3 64.1 65. 6 -12.9 55.6 38.9 40. 4
2835.000 -10.8 53.1 52.5 -12.9 55.6 29. 4 28.8
3150. 000 -9.5 48.0 49. 6 -12.9 55.6 25.6 27. 2
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St andar d :CFR 47 FCC Rul es Part 15

Note: 1. The spectrum was checked from 30 MHz to tenth harnonics.
Al emissions not |isted were found to be nore than 20 dB bel ow

the limts.

2. The synbol of “<” neans “or |ess”.

3. The cable |l oss and anplifier gain were included in the correction factor.

4. Sanple calculation :

at 304.300 MHz
ct + M + F=20.5+63.6 —12.7 = 71.4 dBuV/ m

Cf = Correction Factor

M = Meter Reading

F = Peak to Average Factor
5. “*”: The factor due to the eformas shown in the attached
sheet .

Less than 1000

Detector fu Peak

| F Bandwi 1 MHz
Above 100

Resol ut i\ 1 MHz

Tested by : ,%Wu C%M/

=4
Shi geru Csawa
Testing Engi neer
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Radiated Fundamental & Spurious Emissions

FCC I0 : GT3CSC001 -
Operating fFreguency . 304.300 MHz

FUNDAMENTAL L IMITS [Sec.15.231(b)] : 5596uV/m

10000
7000 N Funddmenital Emission
5000 _
TS rilous| (Ave.) X
3000 —T—S%rious )
2000 (Restiriclted Bapds)
'E 10_00 : (\
X o0 | SPURIPUS LIMITS [Sec{15. 231 )]
S 500 o ol it il il o %‘R‘;“x‘:::z::::‘:::::::::::’::“
S ;
™ 300 3
< i
JS, 200 | _SPURIOU %
&
h "
& 100 L. n]
}3 70 o
2 50
Ny 9
30
20
10
71 ¥ The level of frequencigs| ovar [ GHx 10 |a
5| restricted|bands |\werle shown| the | qvenadd value.
3
pod
1
.025 .05 ,07.1 2 .3 5.7 1 2 3 5 7 10

Frequency in [GHz]
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Hadiated Fundaménta] & Spurious Emissions

FCC ID ; 673050001
Operating Fregquency . 315.000 MHz

10000  FUNDAMENTAL LIMITS [Sec.15.231(b)] . 6042uV/m

7000 \ —
N Fuiadmenital Emission
5000
?Spuﬁious (Ave.|
3000 Ol e 7am)
[ o (= e L [L" L4
2000 T (Hestiricited Bands)
1000
S SPURIDUS LIMITS 577
~ 700 3
2 500 [T — ]
&
T 300 :
£ : :
¥ 200 | _SPURIOUI :
S Y
4 _
& R A oo
wn .100 IRV ISV FE | ] m
L8] 70 ? Ql
©
- 50
30 : 8
20 @
10
7| ¥ The level of rfrequgncigs|over § Hrlinllia
5l restricted|bands |werly shgwh) thge | avdriage| valje.
-3
2
1

.025 .05 .07.1 2 .3 .5 .7 1 .E‘- 3 5 7 10

Frequency in [GHz]
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The encoded waveform in the time domain
FCC ID : GT3CSC001
Model : RC-8000

Mode of EUT : Transmit

REF 10mV CENTER 304.300MHz  SPAN OkHz

RES BW 3000.0kHz VBW 100.0kHz SWP 100.0msec
10 1 1 1 L)

T 1 ] 1 |

(mv)

Level

i
.--n_.-.._...n.__n__.. ..,.___._.__,.L....._..-..-.-_g‘ e

B i it ¥

0 10 20 70 BO q0 100
T1me {msec)

The above waveform indicates the case when field stength
averaged over 100 milliseconds was maximum value.
In order to obtain the peak to average factor, calculation
of the period of total on-time was computed by personal
computer. Results was obtaind by following.

Duty cycle = (Maximum total on-time / 100 msec) x 100
(23.1 msec / 100 msec} x 100 = 23.1 %

Therefore
Factor is 20log (0.2310) = -12.7 dB
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The encoded waveform in the time domain

~ FCC ID : GT3CsC001
Model : RC-8000

Mode of EUT : Transmit

REF 10mV CENTER 315.000MHz  SPAN OkHz

HES BW 3000.0kHz VBW 100.0kHz SWP 100.0msec
10 L3 1 1 1

(mV)

Level

0 1 L 1 [ 1 L - L L 1
0 10 20 30 40 50 B0 70 80 90 100
Time (msec)

The above waveform indicates the case when field stength
averaged over 100 milliseconds was maximum value.

In order to obtain the peak to average factor, calculation
of the period of total on-time was computed by personal
computer. Results was obtaind by following.

Duty cycle = (Maximum total on-time / 100 msec) x 100
= (22.7 msec / 100 msec) x 100 = 22.7 %
Therefore
Factor is 20log (0.2270) = -12.9 dB
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2.4 Qccupi ed Bandwi dt h Measur enment

Date :
Tenp. :

Measurenments Results :

Specified Limts : 0.25 %of the fundanental frequency
304.3 MHz x 0.0025 = 760.75 kHz
315 MHz x 0.0025 = 787.5 kHz

Refer to the attached graphs.

Tested by :

N

JQA QUALITY ASSURANCE ORGANIZATION

April 3, 2000

21°C Humi . : 53 %

4
Shi geru Csawa
Testing Engi neer
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Emission Limitation
FCC ID : GT3CSC001
Model : RC-8000
Mode of EUT : Transmit

REF 87.B8dBuV CENTER 304.393MHz  SPAN 3000kHz

RES BW 100.0kHz VBW 1OO.OKH§W\ SWP 1.0sec
G 1 I 1) L]

Limit -20dB

(dB)

Relative Level
to Reference

-80¢t L_._I_I
459. 00kHz

_100 L 1 1 ] 1 I L 1 1
-1500 -1200 -900 -600 -300 0 300 600 900 1200 1500
Deviation from Center Frequency (kHz)
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Emission Limitation
FCC ID : GT3CSCO0014
Model : RC-8000

Mode of EBUT : Transmit

REF 85.3dBuVv CENTER 314.983MHz  SPAN 3000kHz

RES BW 100.0kHz VBW iO0.0kH{\ SWP 1.0sec
0 1 I 1 I 1 { 1 1
_10 L
_20 5

Limit -20dB

Relative Level
to Reference (dB)
3

-B0} I_l_l
462..00kHz

_100 L 1 L L L L 1 L L
-4500 -1200 -900 -6O0  -300 i} 300 600 900 1200 1500
Deviation from Center Freguency (kHz)
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