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MEASUREMENT/TECHNICAL REPORT SUMMARY

Manufacturer Company
Address

City, State, Zip

Country

Contact Name

Title

Phone

Fax

LightWave

14431 Ventura Blvd., Suite 325
Sherman Caks, CA 91423
USA

L.ake Lau

VP Engineering

(818) 981-1995

(818) 981-1014

Type of Authorization

Certification for RF Lighting Devices

Applicable FCC Rules

PART 18 — RF LIGHTING DEVICES

Prepared in accordance with the requirements of FCC Rules and
Regulations as listed in 47 CFR Ch.1 (10-1-97 Edition). The following
subparts are applicable to the results in this test report:

Part 18, Subpart C - Technical Standards
Paragraph 18.307{c) - Conduction limits
Paragraph 18.305(c) - Field Strength Limits

Equipment Under Test

0855, 9838, 9832, 9826, 9813, 9809, 9807 Electronic Light Ballast

Summary of Data

The EUT complies with the following sections of 47 CFR Ch.1 (10-1-97
Edition):

Subpart C - Paragraph of Technical Standards for RF Lighting Devices

EMC Test Laboratory
Facility

Address

City, State, Zip Code
Country

Contact Name

Title

Phone

Fax

Instrument Specialties Company Incorporated
World Compliance Center

545 Porter Way

Placentia, CA 92870

USA

Ed Nakauchi

EMC Manager

{714) 579-7100

(714) 961-2752
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1. GENERAL INFORMATION

1.1 Product Description

Equipment Under Test | RF Lighting Devices

Model Number | 9855, 9838, 9832, 9826, 9813, 9809, 9807

Description | Compact fluorescent lamp electronic adapters provide the replacement of
incandescent lamp by directly screw into standard base receptacle (E-26) for
energy efficiency.

The 9855 ballast uses the same adapter as 9838 but different lamp wattage,
the 9832 ballast uses the same adapter as 9826 but different wattage lamp.
9855 — 55\Watt, 8838 — 38Watt, 9826 — 26Watt, 9813 —~ 13Watt, 3809 — 9Watt,
9807 — 7Watt.

Refer to the Attachment pages C3 and C4 - components list for the differences between the model numbers.
1.2 Block Diagram(s) of EUT

Please refer to the Attachment page C1- Electronic Ballast Schematic Block Diagram.

1.3 Theory of Operation Description

EMC Filter — This block has a typical low pass filter to prevent the RF noise generated by the ballast going back to the
AC supply line and contains a voltage dependent resistor to limit the peak surge voltage from the AC supply.

AC Rectification — This block is based on the principle of full wave rectifying the 60Hz AC supply to produce a DC
supply voltage. This DC supply then feeds to next block.

High Frequency Square Wave Inverter — This block is to chop the DC voltage produced by AC rectification into a high
frequency (30KHz~50KHz) square wave then powers the lamp.

H. F. Filter — This block is a filter circuit which interfaces the inverter to the lamp. This circuit removes the higher
frequency components of the chopped supply voltage so that the lamp runs with a semi-sinusoidal voltage. The filter
also provides the lamp starting function.

Ignitor — This block supplies the preheat and starting function of the lamp.

Fault Protection - This block gets the positive feedback information from the output of the inverter and HF filter to
detect the normal operation of the lamp and the life of the lamp.

1.4 Test Methodelogy

Conducted Emissions tests were performed according to the general provisions of FCC/OET MP-5 1986 (FCC
Methods of Measurements of Radio Noise Emissions from Industrial, Scientific, and Medical Equipment} and the
general provisions of ANSI C63.4-1992 (American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz).

The EUT was setup in a shielded enclosure to perform Conducted Emissions measurements in a typical instaftation
configuration. The EUT was powered from the Line Impedance Stabilization Networks (LISN 50uH/50 ohm). The
LISN’s unused connections were terminated with a 50 chm loads. Measurements were performed from 450 KHz to

Document No.: 73845 EUT: 9800 Series Date: June 05, 1998 5
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30 MHz in peak detection. The peak measurements within 1 dB of the specification limits were re-measured with the
receiver in either quasi-peak or average detection as required. The amplitude levels are recorded in dBuV.

Field Strength Radiated Emissions Tests were performed according to the general provisions of FCC/OET MP-5 1986
(FCC Methods of Measurements of Radic Noise Emissions from Industrial, Scientific, and Medical Equipment) and
the general provisions of ANSI C63.4-1992 (American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz).

Preliminary radiated scan was performed in a semi ferrite and anechoic shielded enclosure at a distance of 3 meters.
Radiated emissions tests were performed at an antenna to EUT distance of 3 meters in the Open Area Test Site. The
highest emissions were maximized by rotating the turntable 360 degrees and varying the antenna height 1 to 4 meters.
The frequency range of 30 to 1000 MHz was measured utilizing a BiLog antenna. Measurements were made in vertical
and horizontal antenna polarizations.

1.5 Test Facility

The open area test site and measurement facility used to collect the conducted and radiated data is located at the
Instrument Specialties Co., Inc. test facility in Placentia, CA. This site has been fully described in a report submitted
to the FCC and accepted in a letter dated February 5, 1997 (31040/SIT 1300F2). The measurement data will be
accepted in conjunction with applications for certification or notification under Parts 15 and 18 of the commission's
Rules. The test facility is also a NVLAP approved facility. The test facility is also recognized and accredited from
following accreditation organizations.

ISO 9001 Registration Number: US94/0022 Dated: 02/07/19%84
(SGS ICS) MIL-1-45208A, MIL-STD-45662A

NVLAP NVLAP Lab Code: 200119-0 Dated. 12/31/1996
(NIST) FCC, CISPR

AUSTEL Listing Test House: A97/TH/014 Dated: 03/27/1997
(NATA) AS /NZS 3548

*T Certificate Number: 7619 Dated: 03/11/1997

(Interference Tech. International)

Acemark
(Acemark Europe)

VCCI
{Voluntary Control Council}

Document No.: 73845

EUT: 9800 Series

CE Mark for European Country

Laboratory Number: 0007
CE Mark for European Country

Registration Number: C-574~6, R-561
VCCI for Japan

Date: June 05, 1998

Dated: 03/21/1997

Dated: 07/04/1997
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3. SYSTEM TEST CONFIGURATION

3.1 Justification

The EUT was used in a system configured for testing in a typical fashion as a customer would normally use it.
3.2 EUT Exercise Software/Equipment

N/A

3.3 Special Accessories

The EUT requires no special accessories to comply with the FCC regulations and limits.

3.4 Equipment Modifications

No modifications and or adjustments were made to the EUT during compliance testing to achieve the required
specification limits,

Document No.: 73845 EUT: 9800 Series Date: June 05, 1998 8



Instrument Specialties Company, Inc. — World Compliance Center

PR Uocisdifesiii

Ph

5. TEST DATA

5.1 Conducted Emissions Limits

FCC Part 18, Subpart C, RF Lighting Devices Conducted Emissions Limits

Maximum RF line voltage Limit (dBuV) measured
with a 50uH/50 ohm LISN

Frequency Range (MHz)

Consumer Equipment:
0.45 ~ 30 48

5.2 Summary Table for Highest Conducted Emissions Levels

The initial step in collecting data is a spectrum analyzer peak scan of the measurement range. Significant peaks are
then marked as shown on the data page, and these signals are then quasi-peaked if necessary. Spectrum analyzer
plots and additional tabulated data are included in Appendix B. The following data lists the significant emission
frequencies and measured levels measured from the EUT. See Appendix B for supplementa! test data sheets.

EUT: 9855 Margins: Passed by -8.6 dB
Sensor Location Frequency Band (MHz) Measured* (dBuV) Delta To Limit (dBuV)
0.4595 36.7 -11.3
0.4977 36.2 -11.8
, 0.5886 36.2 -11.8
Line 06348 36.1 119
0.5147 36.0 -12.0
0.6760 359 -12.1
1.6800 394 - 86
1.6450 393 - 87
1.7230 39.2 - 88
Neutral 16040 39.0 - 90
1.7600 38.8 -92
1.5640 38.5 -85

* All readings are peak with specified CISPR bandwidth unless stated otherwise.

EUT: 0838 Margins: Passed by - 9.1 dB
Sensor Location Frequency Band (MHz) Measured* (dBuV) Delta To Limit (dBuV}
2.0810 36.7 -11.3
0.5458 36.6 -11.4
_ 0.4732 36.5 -11.5
Line 2.0380 365 15
1.7670 36.3 -11.7
1.8120 36.2 -11.8
1.6180 38.9 - 9.1
1.7010 389 - 91
2.1070 38.8 - 92
Neutral 17520 387 “93
1.6870 38.6 - 94
1.5380 385 - 95

* All readings are peak with specified CISPR bandwidth unless stated otherwise.
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EUT: 9832 Margins: Passed by - 3.2 dB
Sensor Location Frequency Band (MHz) Measured* (dBuV) Delta To Limit (dBuV)
1.0950 40.2(QP) -7.8
1.0070 36.1(QP) -11.9
. 0.9144 34.2(QP) -13.8
Line 1.0500 31.7(QP) -16.3
1.1370 31.6(QP) -16.4
0.9616 30.6(QP) -17.4
1.0200 44.8 - 32
1.1090 44 8 - 32
0.4894 40.9 - 71
Neutral 0.9338 406 " 74
0.8444 40.5 - 75
2.4200 40.4 - 786

* All readings are peak with specified CISPR bandwidth unless stated otherwise.

EUT: 9826 Margins: Passedby - 1.6 dB
Sensor Location Frequency Band (MHz) Measured* (dBuV) Delta To Limit (dBuV)
0.5082 38.0 -90
1.0580 39.0 - 9.0
. 0.5458 38.8 - 92
Line 0.5040 38.7 T93
0.4595 38.2 - 98
1.8740 378 -10.2
1.0950 46.4 -186
1.0070 419 - 61
0.9183 40.4 -786
Neutral 25030 404 76
2.4100 39.9 - 81
2.8150 387 - 83

* All readings are peak with specified CISPR bandwidth unless stated otherwise.

EUT: 9813 Margins: Passedby - 7.9 dB
Sensor Location Frequency Band (MHz) Measured* (dBuV) Delta To Limit (dBuV)
0.5168 40.1 - 79
0.56125 394 - 886
) 0.4693 39.3 - 87
Line 0.5527 386 04
0.5861 38.6 - 94
0.8537 388 -84
0.48%4 38.0 -10.0
0.4576 37.3 -10.7
0.5256 37.2 -10.8
Neutral 05986 377 10.9
0.4935 36.6 -11.4
0.4732 36.3 -11.7

* All readings are peak with specified CISPR bandwidth unless stated otherwise.
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EUT: 9809 Margins: Passed by -11.0 dB
Sensor Location Frequency Band (MHz) Measured* (dBuV) Defta To Limit (dBuV)
0.5692 37.0 1.0
0.6510 359 121
_ 0.5190 34 8 32
Line 04713 34.5 135
0.6295 337 S143
1.2160 32.4 1586
0.5692 36.4 1186
0.5692 35.9 121
0.5234 35.0 130
Neutral 05190 349 31
0.4732 345 135
0.6321 33.1 14.9

* All readings are peak with specified CISPR bandwidth unless stated otherwise,

EUT: 9807 Margins: Passed by - 8.3 dB
Sensor Location Frequency Band (MHz) Measured™* (dBuV) Delta To Limit (dBuV)
0.4654 387 - 93
0.4998 376 -10.4
. 0.4772 36.8 -1.2
Line 0.4713 36.4 16
0.4956 36.4 -1186
0.4853 36.2 -11.8
0.5345 375 -10.5
0.4914 36.8 -11.2
0.5040 36.3 -11.7
Neutral 05168 361 19
0.4732 35.8 -12.2
0.5390 35.8 -12.2

* All readings are peak with specified CISPR bandwidth unless stated otherwise.
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5.3 Radiated Emissions Limits

FCC Part 18, Subpart C, Field Strength Limits for RF Lighting Devices (Consumer Equipment)
Frequency Range (MHz) @ 3 Meters Test Limit (dBuV/m)
30to 88 40.0
88 to 216 43.5
216 to 1000 46.0

5.4 Summary Table for Highest Radiated Emissions Levels

The test was performed at a 3 meter OATS measurement distance. The RF field strength data was complied with the
limits listed above, measured data 20dB below limit was not recorded. Please refer to the data sheets in Appendix B
for supplemental test data sheets.

EUT: 9855 & 9838 Margins: Passed by -3.6 dB
EMC Receiver | Correction | Corrected FCC Limit Delta

Frequency P:’aﬂ:‘gy Reading* Factor Reading @ 3 meter To Limit
(MHz) (VorH) (dBuV) (dB) (dBV/m) (B V/m) (dB)
42 600 A 46.4 -10.1 36.3 40.0 - 37
44 600 \'% 47.5 -111 36.4 40.0 - 36
46.500 \% 47.3 (QP) -12.1 35.2 40.0 - 48
49.400 \Y% 48.5 -13.6 34.9 40.0 - 51
50.000 \% 47.3 -13.9 334 40.0 - 66
80.000 A" 483 -15.9 32.4 40.0 - 786

* All readings are peak with specified CISPR bandwidth unless stated otherwise.

EUT: 9832 & 9826 Margins: Passed by -6.8 dB
EMC Receiver | Correction | Corrected FCC Limit Delta

Frequency P 3’3" ‘E’y Reading* Factor Reading @ 3 meter To Limit
(MHz) (VorH) (dBLV) (dB) (dBuV/m) (dBuV/m) (dB)
49.400 vV 43.6 -13.6 30.0 40.0 -10.0
51.300 V 47.2 -14.6 326 40.0 - 74
78.500 \' 493 -16.1 332 40.0 - 68
70.000 Vv 386 -17.1 215 40.0 -18.5
124.00 v 358 -11.1 247 43.5 -18.8

* All readings are peak with specified CISPR bandwidth unless stated otherwise.

EUT: 9807 Margins: Passed by -85 dB
EMC Receiver | Correction | Corrected FCC Limit Delta
Frequency Polari’gy Reading* Factor Reading @ 3 meter To Limit
(MHz) (VorH) (dBuV) (dB) (@BuVim) |  (dBuVim) (dB)
49.857 A 449 -13.8 311 40.0 -89
78.500 A 496 -16.1 335 40.0 - 6.5
* All readings are peak with specified CISPR bandwidth unless stated otherwise.
5.5 Field Strength Calculation
Document No.: 73845 EUT: 9800 Series Date: June 05, 1998 21
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The fieid strength is calculated by adding the Antenna Factor and Cable Factor, and subtracting the Amplifier Gain
(if any) from the measured reading. The basic equation with a sample calculation is as follows:
FS=RA+AF + CF - AG

Where: FS = Field strength
RA = Receiver Amplitude
AF = Antenna Factor
CF = Cable Attenuation Factor
AG = Amplifier gain

Example:
Assume a receiver reading of 52.5 dBuV is obtained. The Antenna Factor of 7.4 and a Cable Factor of 1.1
is added. The Amplifier Gain of 29 dB is subtracted, giving a field strength of 32 dBuV/m.

FS=525+7.4+11-29 =32 dBuV/m (Corrected Reading)

Document No.; 73845 EUT: 9800 Series Date: June 05, 1998 22
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APPENDIX A - TEST EQUIPMENT USED

A complete list of test equipment used for each test can be found in their perspective test procedure. The equipment
absolute performance calibration, of the equipment requiring calibration, is performed on an as needed basis in
accordance with MIL-STD-45662. However, calibration periods do not exceed one (1) year. The test equipment is
capable of making measurements within tolerances of at least +/-2 dB amplitude and +/-2% frequency deviation.

Equipment certifications showing traceability to NIST (National institute of Standards and Technology) are maintained
on file at Instrument Specialties Corporate offices in Delaware Water Gap, PA or Placentia CA. Al equipment is
checked and verified for proper operation before and after each series of tests.

A.1 Specific Equipment Used

Test Instrument Mfg / Model No. Serial No. Cal Due Date
Conducted Emission Test
EMI Receiver System Hewlett Packard / 8574A 2837A00824 11/26/98
Line Impedance Stabilization Network Solar / 8012-50-R-24-BNC 8379355 12/03/98
RF Coax Cable Pasternack / RG223 020 12/02/98
Field Strength Radiated Emission Tes
EMI Receiver System Hewlett Packard / 8574A 2974A01015 04/01/99
Biconical Antenna A. H. Systems / SAS-200/540 234 11/17/98
Log-Periodic Antenna | A. H. Systems / SAS-200/512 117 11/17/98
BiLog Antenna Chase / CBLB111A 1823 04/03/99
Preamplifier ISCI / ZFL2000 017 01/20/99
Preamplifier Hewlett Packard / 8347A 3307A00926 12/01/98
RF Coaxial Cable Pasternack /RG223 020 12/02/98
RF Coaxial Cable Times Microwave / LMR-600 030 12/05/98
Document No.: 73845 EUT: 9800 Series Date: June 05, 1998 23
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APPENDIX B - SUPPLEMENTAL TEST DATA

Test Type Basic Standard Details Data Format Page No.
9855, Line Tabulated B1
9855, Line Plotted B2
9855, Neutral Tabulated B3
9855, Neutral Plotted B4
9838, Line Tabulated B85
9838, Line Plotted B6
9838, Neutral Tabulated B7
9838, Neutral Plotted B8
9832, Line Tabulated B9
9832, Line Plotted B10
9832, Neutral Tabulated B11
9832, Neutral Plotted B12
9826, Line Tabulated B13

Conducted FCC Part 18 9826, Line Plotted B14

Emissions RF Lighting Devices
9826, Neutral Tabulated B15
9826, Neutral Plotted B16
9813, Line Tabulated B17
9813, Line Plotted B18
9813, Neutral Tabulated B19
9813, Neutral Plotted B20
9809, Line Tabulated B21
9809, Line Flotted B22
9809, Neutral Tabulated B23
9809, Neutral Plotted B24
9807, Line Tabulated B25
9807, Line Plotted B26
9807, Neutral Tabulated B27
8807, Neutral Plotted B28

Document No.: 73845 EUT: 9800 Series Date: June 05, 1998 24
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Test Type Basic Standard | Details Data Format Page No.
0855 Prescan Plotted B29
9838 Prescan Plotted B30
9832 Prescan Plotted B31
9826 Prescan Plotted B32
Field Strength ';%CLE;?]?JQB 9813 Prescan Plotted B33
Radiated Emissions Devices 9809 Prescan Plotted B34
9807 Prescan Plotted B35
9855 & 9838 Tabulated B36
9832 & 9826 Tabulated B37
9807 Tabulated B38

Document No.: 73845 EUT: 9800 Series Date: June 05, 1998 25
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ATTACHMENTS

INDEX OF ATTACHMENTS

Description of Contents Page No.
Schematic Block Diagram, Circuitry Diagram, and Components List C1-C4
User's Instructions C5
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REF DES
Fi
MOV
C1
c2
c3
C4
cs
Cé
c7
cs
ol
c10

D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12

Q1
Q2
Q3
Q4

R1
R2
R3
R4
R5
R6
R7

PTC

L1
L2

9807

2A
140VAC
0.1uF250V
22uF200V
47nF50V
2.2nF500V
47nF250V

10nFB30V
10nFE30V

1N4004
1N4004
1N4004
1N4004
1N4004

DB3 32v
1N4004
1N4004

MJE13003
MJE13003

1M OHM
1M OHM

5.1 OHM
5.1 OHM

680uH
2.2mH

9809

2A
140VAC
0.1uF250V
22uF200V
47nF50V
2.2nF500V
47nF250V

10nF&30V
10nFB30V

1N4004
1N4004
1N4004
1N4004
1N4004

DB3 32v
1N4004
1N4004

MJE13003
MJE13003

1M OHM
1M OHM

5.1 OHM
5.1 OHM

680uH
2mH

9813

2A
140VAC
0.1uF250Vv
22uF200V
47nF30V
2.2nF500V
47nF250V

6.8nF630V
6.8nF&30V

1N4004
1N4004
1N4004
1N4004
1N4004

DB3 32V
1N4004
1N4004

MJE13003
MJE13003

1M OHM
1M OHM

5.1 OHM
5.1 OHM

680uH
1.75mH

9826

2A
140VAC
0.1uF250V
47uF200V
0.1uF50V
680pF1KV
C.1uF250V
0.1uF250V
4.7nFE30V
15nFE30V
6.8nFB30V

1N4004
1N4004
1N4004
1N4004
1N4004
10V ZENER
10V ZENER
10V ZENER
10V ZENER
DB3 32v
1N4004
1N4004

IRF&24
IRF624

220K OHM
220K OHM
22 OHM
10 OHM
10 OHM

680uH
0.9mH

9832

2A
140VAC
0.1uF250V
47uF200V
0.1uF50V
BBOpPF1KV
0.1uF250V
0.1uF250V
4.7nFB30V
15nFB30V
6.8nF630V

1N4004
1N4004
1N4004
1N4004
TN4004
10V ZENER
10V ZENER
10V ZENER
10V ZENER
DB3 32v
1N4004
1N4004

IRF&24
IRF&24

220K OHM
220K OHM
22 OHM
10 OHM
10 OHM

680uH
0.9mH

5838

2A
140VAC
0.22uF250V
47uF200V
0.1uF50V
680pF1KV
0.1uF250V
0.1uF250V
4.7nFB30V
47nF400V
15nF630V
TuF50vV

1N4004
1N4004
1N4004
1N4004
1N4004
10V ZENER
10V ZENER
10V ZENER
10V ZENER
DB3 32v
1N4004
1N4004

IRF624
IRF624
K1500
SCR5mMA

220K OHM
220K OHM
22 OHM
10 OHM
10 OHM
22 OHM
7.5K OHM

70 CHM

330uH
0.70mH

C3

9855
2A
140VAC
0.22uF250V
68uF200V
0.1uF50V
680pF1KV
0.1uF250V
0.1uF250V
27nF630V
0.1uF400V
15nF630V
1uF50V

1N4004
1N4004
1N4004
1N4004
1N4004
10V ZENER
10V ZENER
10V ZENER
10V ZENER
DB3 32v
1N4004
1N4004

IRFE&24
IRF624
K1500
SCR5mA

220K OHM
220K OHM
22 OHM
10 OHM
10 OHM
22 OHM
7.5K OHM

70 OHM

330uH
0.85mH
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T1 PRI 8windings 8windings 8windings  2windings 2windings 2windings 3windings
T2 SEC  2windings 2windings 2windings 28windings 28windings 28windings 32windings



