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CERTIFICATE NUMBER: 1673.01

TEST NUMBER - 285-02

TEST DESCRI PTI ON

1. TEST OBJECTI VE

To test the FM Autonotive TX Production Prototype to
RSS 210 / Part 15 Subpart C Rules and wite a report.

2. E. U. T. DESCRI PTI ON

GENERAL

The FM Autonotive TX is a FM band | ow power transmtter
designed to be installed in an autonobile by the auto deal er
or at the factory. The purpose of the unit is to relay the
audio froma DVD player to the autonobile s sound system

SERI AL NUMBERS:

Producti on Prototype
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CERTIFICATE NUMBER: 1673.01

TEST NUMBER - 285-02

TEST RESULTS AND CONCLUSI ONS
PRODUCT TESTED - FM Autonotive TX

MODEL NUMBER - Producti on Prototype

RADI ATED TEST RESULTS

The test results show that the emssions radiated from this
equi pnment are in conpliance with FCC Rul es Part 15 Subpart C.

OCCUPI ED BANDW DTH & OUTPUT POVER

The test results show that the occupied bandw dth and output
power of this equipnment are in conpliance with FCC Rules Part 15
Subpart C .

CONDUCTED TEST RESULTS

The EUT has no AC Mains connection, therefore conducted em ssions
wer e not neasured.

ANALYSI' S AND CONCLUSI ONS

Based upon the radi ated neasurenents we find that this equi prment
is within the limts of the FCC Rules Part 15 Subpart C. Al results
are based on a test of one sanple, and represent other production
units, only in as much as a sanple represents other production units.
If any significant changes are made to the unit, the changes shall be
eval uated and a retest may be required.

NOTES (Special conditions unique to this test)

None
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TEST NUMBER - 285-02

TEST PROCEDURES

1. TEST EQUI PMENT

A

HP 8546A (9 kHz - 6.5 GHz) EM Receiver w RF Filter Section, S/N
3704A00323 / 3650A00360. Calibration Date 10-18-2001, calibrated
annual | y.

Com Power Biconil og Antenna, Mdel AC220, S/ N 255009.
Calibration Date 12-14-2001, calibrated annually.

EMCO LI SN, Model EM 3825/2, S/ N 9109-1860.
Calibration Date: 3-11-2002, calibrated annually.

2. FREQUENCY RANGE TO BE SCANNED

A. Radiated Test from30 Mz to 40 GHz (or the 10'" harnmonic of the
hi ghest frequency whi chever is | ower).

B. Conducted Test from 450 kHz to 30 MHz.
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CERTIFICATE NUMBER: 1673.01

TEST NUMBER - 285-02

3. TEST PROCEDURES.

Radi at ed test procedure:

The EUT, associated cables and peripheral devices are placed on the
supporting table and any support equi pnent is placed off the site. The EUT is
turned on and any necessary operating or test software installed and all owed
to warm up. The EUT is pre-scanned in our ferrite tile lined chamber where it
is rotated 360 degrees and examined in both horizontal and vertical
pol ari zation, all em ssion frequencies are identified and recorded. The EUT is
then noved to the OATS and the frequency band from 30 MLz to 40 GHz is
scanned, all frequencies identified in the chanber are investigated, as well
as harnoni c frequencies of the EUT. Wen an emission is found the enission is
maxi m zed by varying the bundle position of the connecting cables, the antenna
hei ght, the antenna polarization (vertical and horizontal) and the table
orientation (360 degrees). The maxi numreading is recorded and the next signal
is searched for.

Conduct ed test procedure:

The power line of the EUT is connected to the LISN (Line I|npedance
Stabilization Network). A neasurenent of the emssions are made from the
power line for both phase and neutral on the analyzer in the frequency range
fromd450 kHz to 30 MHz. The maxi mum readi ngs are recorded for each phase.

Al'l nmeasurenments are nade according to the procedures defined in:
"ANSI (C63.4-1992 Standard Methods of Measurenment of Radio Noise
Em ssions from Low Vol tage El ectrical and El ectronics Equi pnent in the
Range of 9 kHz to 40 GHz, Anerican National Standard for (I1SBN 1-
55937-215-5).
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TEST NUMBER - 285-02

FCC TEST LIMTS

1. FCC Part 15.209, 15.235, 15.249 Radiation Limts (Quasi-Peak):

Frequency Di st ance Limt Limt
neters dBuVvV/ m pV/ m
1.705 - 30 30 29. 5% 30*
30 - 88 3 40.0 100
49.82 - 49.90 3 80. 0* 10, 000*
88- 108 3 48. O* 250*
88 - 216 3 43.5 150
216 - 960 3 46.0 200
902 - 928 3 94. 0* 50, 000*
960 - 1000 3 54.0 500
1000 - 40000 3 54. 0* 500*

*NOTE: Average Limts

2. FCC Part 15.207 Conduction Limits (Quasi-Peak)
Frequency Limt Limt
VHz dBuv/ m uV/ m
0.450 - 30.0 48.0 250
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CERTIFICATE NUMBER: 1673.01

TEST NUMBER - 285-02

TEST FACI LI TY DESCRI PTI ON

Compliance Wrldwide is located on 357 Main Street in Sandown,
New Hanpshire. The conducted and radiated test sites, located at C W
are used for Federal Comunications Comni ssion (FCC) testing and
I ndustry Canada Testi ng. A site description is on file with the FCC
in Colunmbia, M USA Site information is also on file with Industry
Canada, anyone wishing to review this Test Facility Description is
referred to file nunber |C 3023. This is currently on file at
I ndustry Canada, 1241 Clyde Avenue, Otawa, ON K2C 1Y3.

The radiated site is a 3/10 nmeter indoor site with an enclosure for the
product and a basenent for the personnel, support equipnment and test
equi prent .

The conducted site is part of a 16 x 20° x 12' ferrite tile
chanber and uses one of the walls for the vertical nmetal wall required
by EN 55022.

Both sites are designed to test products or systens 1.5 neter x
1.0 neter, floor standing or table top.
DATE ON FI LE FCC. August 10, 2000

DATE ON FILE IC  August 11, 2000
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CERTIFICATE NUMBER: 1673.01

TEST NUMBER - 285-02

TEST SET UP
AND
PERI PHERAL CONNECTI ON | NFORVATI ON

l

Offsite 12V DC
power supply,
Modulation
Source and
control PC.

EUT

The EUT was connected to a Mastech nodel 3003 DC power Supply for
power .

The EUT was connected to a Dell Inspiron nodel 3800 PC for control via
a USB to RS232 adapter.

The EUT was connected to a HP Signal Generator for nodul ation input
via two RCA connectors.
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TEST NUMBER - 285-02

PLEASE NOTE - EUT (equi prent under test) is QNG 02001.
The cables directly connected to this equipnent are |isted bel ow.

Connection Descriptions

1. Wring Harness 6 conductor w th connector
(description)

EUT

(from device)

Ext ensi on Cabl e

(to device)

CABLE LENGTH _1.5 ft (S) SHI ELDED or (U) UNSH ELDED _S _

2. Category 5 cable using 5 conductors
(description)

End of Wring Harness Cable to EUT
(from device)

_Of Site support Equi pnent Power Supply, PC and Sig Gen
(to device)

CABLE LENGTH __15 ft (S) SHI ELDED or (U) UNSH ELDED _U _
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CERTIFICATE NUMBER: 1673.01

TEST NUMBER - 285-02

RADI ATED TEST RESULTS

Frequency Range: 30 - 1000 M.

Measur enment Di st ance: 3.0 Meters.

Bandwi dt h: 120 kHz, Per ANSI C63.4-1992.*
Det ect or Functi ons: Peak, Quasi Peak, Average
Video Filter: 300 kHz

Tabl e Hei ght: 0.8 meters

Ant enna Hei ght Vari ation: 1- 4 Meters.

Hori zontal and Vertical Polarization Measurenents Taken.

*Measurenent Bandwidth is 1 MHz above 1 GHz

PLEASE SEE NEXT PAGE FOR RADI ATED TEST DATA
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Radi ated Horizontal Data Log Plot CH A

(] 15:37:44 3EP 24  cAEE BA.IMHz HARMONICS HOR
TEST# 38@3-dc VENTURE TECH

REF BH.HA dEnl

LOG [
10 |
dB .~ f

S5TRRT 3B.H HHz STO0P 1.HARA GH:
L
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TEST NUMBER - 285-02

Radi ated Hori zontal Tabular Data CH A

Freq (MHz) Peak Amp QP AMp QP Limit QP Margin
(dBuVv) (dBuv) (dBuv) (dB)
176.164600 32.56 29.25 43.50 -14.25
264.268200 22.59 19.26 46.00 -26.74
352.486550 19.95 13.85 46.00 -32.15
440.460575 21.63 16.09 46.00 -29.91
528.560000 30.53 24.78 46.00 -21.22
616.767025 31.79 18.45 46.00 -27.55
704.851500 24.38 18.60 46.00 -27.40
792.893475 25.40 20.34 46.00 -25.66
880.996950 35.25 29.25 46.00 -16.75
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cE

TEST NUMBER - 285-02

Radi ated Vertical Data Log Plot CH A

(] 14:49:16 SEP &4 c@AHE _BA.IMHz HARMOMICS VERT
TEST# 383-d2 UENTURE TECH

REF BH.H dEpl

L0G I

dB.~ f

STRRT 3B.H HMHz STOP 1.8ARA GH:
RL
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TEST NUMBER - 285-02

Radi ated Vertical Tabular Data CH A

Freq (MHz) Peak Amp QP AMp QP Limit QP Margin
(dBuVv) (dBuv) (dBuv) (dB)
176.164600 34.55 30.81 43.50 -12.69
264.268200 22.18 18.88 46.00 -27.12
352.486550 20.93 15.30 46.00 -30.70
440.460575 24.40 19.63 46.00 -26.37
528.560000 22.61 16.75 46.00 -29.25
616.767025 25.39 17.19 46.00 -28.81
704.851500 24.67 18.66 46.00 -27.34
792.893475 25.97 20.23 46.00 -25.77
880.996950 40.49 33.85 46.00 -12.15
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TEST NUMBER - 285-02

Radi ated Horizontal Data Log Plot CH B

(] 18:56:33 SEP 25 ©ABE B3.1MHz HARMONICS HOR
TESTH 3@C-Ac WENTURE TECH TX

FEF BA.8 dEuU

LOG [
18 |
dB.- |

START 3. H HHz STOP 1.d@BA COHz
L
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TEST NUMBER - 285-02

Radi ated Hori zontal Tabular Data CH B

Freq (MHz) Peak Amp QP AMp QP Limit QP Margin
(dBuv) (dBuV) (dBuv) (dB)
178.979025 35.48 32.36 43.50 -11.14
268.580850 17.92 11.49 46.00 -34.51
357.977550 19.19 13.83 46.00 -32.17
447.594000 21.72 15.85 46.00 -30.15
537.086400 36.72 27.25 46.00 -18.75
626.589200 23.69 17.42 46.00 -28.58
716.023500 24.30 18.66 46.00 -27.34
805.622875 26.05 20.50 46.00 -25.50
895.029050 27.19 21.64 46.00 -24.36
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TEST NUMBER - 285-02

Radi ated Vertical Data Log Plot CH B

(Bz] 1@:27:B@ SEP 25 c£dBE _BI.IMHz HARMOWICS WERT
TESTH 3AC-A2 UENTURE TECH Tx

FEF BA.HA dEpU

LOG |'
10 |
dB . f

START 3B.H HH: STOP 1.HAHA GHz
RL
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TEST NUMBER - 285-02

Radi ated Vertical Tabular Data CH B

Freq (MHz) Peak Amp QP AMp QP Limit QP Margin
(dBuVv) (dBuv) (dBuv) (dB)
178.979025 37.30 35.28 43.50 -8.22
268.580850 21.37 16.47 46.00 -29.53
357.977550 21.57 14.87 46.00 -31.13
447.594000 24.82 20.35 46.00 -25.65
537.086400 33.96 27.02 46.00 -18.98
626.589200 22.78 17.50 46.00 -28.50
716.023500 23.90 18.69 46.00 -27.31
805.622875 26.10 20.54 46.00 -25.46
895.029050 27.23 21.64 46.00 -24.36
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cE

TEST NUMBER - 285-02

Radi ated Horizontal Data Log Plot CH C

(Pz] 11:33:1949 3EP 25 c@AEC 31.1MHz HARMONICS HOR
TEST# 3@c-dc VENTURE TECH TX

REF BH.HA dEnl

LOG [
10 |
dB .~ f

S5TRRT 3B.H HHz STO0P 1.HARA GH:
L
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TEST NUMBER - 285-02

Radi ated Hori zontal Tabular Data CH C

Freq (MHz) Peak Amp QP AMp QP Limit QP Margin
(dBuVv) (dBuv) (dBuv) (dB)
182.244325 33.44 32.46 43.50 -11.04
273.367775 25.18 14.17 46.00 -31.83
364.505900 19.79 14.09 46.00 -31.91
455.610425 21.67 16.81 46.00 -29.19
546.830625 21.68 16.15 46.00 -29.85
638.037425 26.28 19.00 46.00 -27.00
729.251500 25.19 19.30 46.00 -26.70
820.371900 26.08 20.75 46.00 -25.25
911.485700 27.00 21.76 46.00 -24.24
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cE

TEST NUMBER - 285-02

Radi ated Vertical Data Log Plot CH C

(] 11:82:32 SEP 25 E£@AE 51.1MHz HARMOWICS VERT
TEST# 3@c-dc UEWTURE TECH TX

REF EH.8 dBEnl

LOG [
10 |
dB.~ I

START 3B.B HH: STOP 1.H6RE [H:z
L
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CERTIFICATE NUMBER: 1673.01

TEST NUMBER - 285-02

Radi ated Vertical Tabular Data CH C

Freq (MHz) Peak Amp QP AmMp QP Limit QP Margin
(dBuVv) (dBuv) (dBuv) (dB)
182.244325 38.14 37.44 43.50 -6.06
273.367775 17.73 11.29 46.00 -34.71
364.505900 22.37 16.08 46.00 -29.92
455.610425 24.47 20.08 46.00 -25.92
546.830625 21.69 16.15 46.00 -29.85
638.037425 27.74 21.78 46.00 -24.22
729.251500 25.12 19.17 46.00 -26.83
820.371900 27.19 20.69 46.00 -25.31
911.485700 27.23 21.75 46.00 -24.25
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CERTIFICATE NUMBER: 1673.01

TEST NUMBER - 285-02

RADI ATED OQUTPUT POWNER & OCCUPI ED BANDW DTH TEST RESULTS

Frequency Range: 88- 108 MHz.

Measur enment Di st ance: 3.0 Meters.

Bandwi dt h: As Noted, Per ANSI C63.4-1992.
Det ect or Functi ons: Peak, Quasi Peak, Average.
Video Filter: 300 kHz

Tabl e Hei ght: 0.8 meters

Ant enna Hei ght Vari ation: 1- 4 Meters.

Hori zontal and Vertical Pol arization Measurenents Taken, Wrst Case
Report ed.

PLEASE SEE NEXT PAGE(S) FOR OCCUPI ED BANDW DTH RADI ATED TEST DATA

Qut put power was exam ned at 10 VDC, 12.4 VDC and 14.8 VDC, no change
in anplitude was observed. Final tests done at 12.4 VDC

Modul ati on was examined at 500 Hz, 1 kHz, 2 kHz, and 5 kHz. 1 kHz at
1.0 VPP was found to be worst case and used in the final neasurenents.
Per the manufacturer, the typical input voltages will be less than
1VPP and above 1kHz will typically be I ess than 0.5 VPP
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TEST NUMBER - 285-02
Channel A Qutput Power PI ot
[F] 44:B7:36 ALG £3  2BBZ  8B.3 MHZ CHAMNEL 1 POWER
TEST# £A5-@¢ VEMTURE Tk
FREO 94.73¢ MHz
FEAK 49.2 dEuU
G  NOT SELECTED
AUG 47,3 dBpl
LOG  REF SE.@ dEpW PREAMP 0N
E 3
dBs L ]
LATH -
A dE / \
L
/] S|
/"/ M
UR 5B il
50 FCpa™"
ACORR
CENTER BA.3ABA MH: SPAN SAA.A kHr
L #1F BN 1@ kHr AUG BH IBA kHz SWP PR.B m=ec
Frequency Peak Avg Limt Mar gi n (dB)
(MHz) Anpl i t ude Anpl i t ude (dBuV/ m
(dBuV/ m (dBuV/ m
88. 3000 49. 2 47. 3 48 -0.7
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CERTIFICATE NUMBER: 1673.01

TEST NUMBER - 285-02

Channel A Qccupi ed Bandwi dt h Pl ot

[P2] BI:33:493 AUG 3B CARC  CHAMMEL © BEANDWIOTH {KHZ
TEST#CBS-BE VENWTURE TX
ACTW DET: PEAEK
MEAS DET: PEAEK
MER 2H.30R8 HH:

UE. I8 dB,l
LOG REF S3.03 dEuV FEERHMP ON
9
e
e A i i A
i A
o
UR 5B / }
30 FL / ]
AL ORR )
ol L

EﬂMWmi \ Mﬂﬂ
CENTER B4.38B@ MHz SPAM 308.1 kH:
Bl #1F BW 18 kHz UG BW 18 kHz SHP 38,8 msec

Di splay shows a mask with the top linmt at 48 dBuV, and the | ower
fl anks 200 kHz wi de and 26 dB below the top limt.
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TEST NUMBER - 285-02
Channel B Qutput Power PI ot
[P#] 44:B5:48 ALG #3  2BBZ  85.5 CHANNEL 4 POKWER
TEST# £AS5-Ac VENTURE TX
FREO 89.5¢ MHz
FEAK 43.@ dEuU
GF  NOT SELECTED
AUG 4YE.1 dEul
LOG REF 5@.@8 dEpW FREAMP 0N
5 4
a8/ e (T1T
A dE /
- |
/f' Pt ]
w"fﬂ/
HA SEM
3l FC
ACORR
CEMTER B3.58BA MH: SPAN SPR.A kH:
T #1F BHW 128 kH: AUG BW IBE kH: SHUP ?R.B msec
Frequency Peak Avg Limt Mar gi n (dB)
(MHz) Anpl i t ude Anpl i t ude (dBuV/ m
(dBuV/ m (dBuV/ m
89. 5000 48.0 46. 1 48 -1.9
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CERTIFICATE NUMBER: 1673.01

TEST NUMBER - 285-02

Channel B Qccupi ed Bandwi dt h Pl ot

[P#] BI:58:43 AUG 3B CAHC  CHAMMEL B EANDWIOTH 1KHZ
TESTACHES-BC UENTURE TX
ACTW DET: PEAEK
MEAS DET: PEAEK
MER 23.50R8 HH:
He. 2B dBupl

LOG REF 53.@ dEpu
5

dBs
LATH
d db

- o
VA 5B H \

30 FL, {
AL ORR M{ Wt
e
CENTER BY.580@ HH: SPAM 300.8 kHz
R #1F BW 18 kHz AUG BW 18 kHz SUP 30,0 meec

Di splay shows a mask with the top limt at 48 dBuV, and the | ower
fl anks 200 kHz wi de and 26 dB below the top limt.
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TEST NUMBER - 285-02
Channel C Qutput Power PI ot
[F] 44:c@:38 ALG £3 2BBZ  31.1MHZ CHANMEL 1B
TEST# £A5-@¢ VEMTURE Tk
FREO 91.1c MHz
FEAK YB.9 dEuU
G NOT SELECTED
AUG 44,9 dBpY
LOG  REF SE.@ dEpW PREAMP 0N
5
dBs
LATN ML\K
J‘f' L —
N,-_-f
[
MA SE
sl FC
ACORR
CENTER 91 _.1@BA MH: SPAN SAA.A kHr
T #1F BN 128 kH: AUG BW IBE kH: EWP 2R.B msec
Frequency Peak Avg Limt Mar gi n (dB)
(MHz) Anpl i t ude Anpl i t ude (dBuV/ m
(dBuV/ m (dBuV/ m
91. 1000 46. 9 44. 8 48 -3.2
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TEST NUMBER -

B3:36:Bc AUG I8 CHAC
(2] TEST4CHES-BC UENTURE

LOG
5

dBs
LATH
d db

UA 5B
aC FL
ACORR

285-02

Channel

FEF S3.8 dEul

C Cccupi ed Bandwi dt h Pl ot

T'\x\_lleI'Jlf‘H'HiL 16 BANDWIDTH 1KHZ

ACTW DET: PEAK
MEAS DET: PEAK

MER 91.18R@ HH:
H3.5@ dBupl

/wJ

g

o

CENTER B1.18BA HH:z

FL

t1F EW 18 kH:

AUG BW 18 kHz

SPAM ZAA.A kHr
SHP 28,0 msec

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Di splay shows a mask with the top limt at 48 dBuV, and the | ower
fl anks 200 kHz wi de and 26 dB below the top limt.

Page 30 of 32

Compliance Worldwide, Inc. — 357 Main Street — Sandown, NH 03873

(603) 887 3903 Fax 887 6445
http://www.cw-inc.com



ompliance
orldwide [ACCREDITED)]

CERTIFICATE NUMBER: 1673.01

TEST NUMBER - 285-02

CONDUCTED TEST RESULTS

Frequency Range: 450 kHz to 30.0 MHz.
Bandwi dt h: 9 kHz per ANSI C63. 4-1992.
Det ect or Functi ons: Peak, Quasi-Peak, Average
Tabl e Hei ght : 0.8 neters

Vi deo Bandwi dt h: 30 kHz.

Phase and Neutral Measurenents Taken.

PLEASE SEE NEXT PAGE FOR CONDUCTED TEST DATA

Conducted tests were not perfornmed, as this device will have no
AC mai ns connection. It will be powered fromthe autonobile’ s
el ectrical system
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