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Exhi bit 6: Test Report

TEST REPORT FROM
COVMUNI CATI ON CERTI FI CATI ON LABORATORY

1940 W Al exander Street

Salt Lake Gty, Utah

84119- 2039
Type of Report: Certification

TEST OF. Vent ure- Express

FCC | D. FBI VE402061

To FCC PART 95, Subparts E and G

Test Report Serial No: 73-6687

Appl i cant:

Gent ner Communi cati ons Corporation
1825 Research Way
Salt Lake City, UT 84119
Dat e(s) of Test: Novenber 5 — 23, 1998
| ssue Date: Decenber 15, 1998

Equi prrent Recei pt Date: Novenber 5, 1998
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CERTI FI CATI ON OF ENG NEERI NG REPORT

This report has been prepared by Comrunication Certification
Laboratory to determ ne conpliance of the device described bel ow
with the notification requirenents of FCC Part 95, Subparts E and
G This report may be reproduced in full, partial reproduction
may only be made with the witten consent of the | aboratory. The
results in this report apply only to the sanpl e tested.

- Appl i cant: Gent ner Communi cati ons Cor poration

- Manuf acturer: Gentner Commruni cations Corporation
- Brand Nanme: CENTNER

- Model Number: Venture- Express

- FCC I D FBI VE402061

On this 15'" day of Decermber 1998, |, individually, and for
Communi cation Certification Laboratory, certify that the
statenents nmade in this engineering report are true, conplete,
and correct to the best of ny know edge, and are nmade in good
faith.

Al t hough NVLAP has recogni zed that the Conmuni cation
Certification Laboratory EMC testing facilities are in good
standi ng, NVLAP does not endorse the product described in this
report.

COMVUNI CATI ON CERTI FI CATI ON LABORATORY

Checked by: Roger J. Mdgl ey
EMC Engi neeri ng Manager

Tested by: Kirk P. Thomas
EMC Techni ci an
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SECTI ON 1.0 CLI ENT | NFORVATI ON

1.1 dient |Information:

Conmpany Nane: Gentner Conmuni cations Corporation
1825 Research Way
Salt Lake City, UT 84119

Contact Nanme: Steve Townsend
Title: Manuf act uri ng Engi neering Manager
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SECTI ON 2. 0 EQUI PMENT UNDER TEST ( EUT)

2.1 ldentification of EUT:

Trade Nane: CENTNER

Model Name or Nunber: Vent ur e- Expr ess
Serial Nunber: N A

Options Fitted: N A

Country of Manufacture: Taiwan, R O C

2.2 Description of EUT:

The Venture-Express is a nineteen channel; FMtransmtter
used as a Low Power Radio Service (LPRS) for auditory assistance,
| anguage translation or education. It operates in the frequency
range of 216 MHz to 217 MHz. The Venture-base allows the user to
sel ect nineteen different channels with an external selector
buttons. It is a small portable transmtter, which is powered by
two 1.5-volt (AA) rechargeabl e batteries.

The Venture-Express is equipped with two audio inputs for

connection to a mcrophone (MC) or external audio source (AUX)
or both at the sane tinme (MX) via the input selector swtch.

2.3 Modification | ncorporated/ Speci al Accessories on EUT:

There were no nodifications or special accessories required
to conply with the specification.

Exhibit 6



COMMUNI CATI ON CERTI FI CATI ON LABORATORY TEST REPCRT: 73-6687
FCC | D. FBI VE402061
Page 13 of 57

SECTION 3.0 TEST SPECI FI CATI ON, METHODS & PROCEDURES

3.1 Test Specification:

Title: FCC PART 95, Subparts E and G (47 CFR 95).
Low Power Radi o Service (LPRS)

Pur pose of Test: The tests were perforned to denonstrate
Initial conpliance.

3.2 Methods & Procedures (Applicable to the Venture- Express):

3.2.1 § 95.605 Certification Procedures

Any entity may request certification for its transmtter
when the transmtter is used in the GWRS, R/ C, CB, |VDS, FRS or
LPRS foll ow ng the procedures in Part 2 of this chapter.

3.2.2 § 95.629 LPRS Transnitter Frequencies

(a) LPRS transmtters may operate on any frequency listed in
paragraphs (b), (c), and (d) of this section. Channels 19, 20,
50 and 151-160 are avail able exclusively for | aw enforcenent
tracki ng purposes. AMIS transm ssions are limted to the

216. 750-217. 000 MHz band for | ow power point-to-point network
control communi cati ons by AMIS coast stations. O her AMIS
transm ssions in the 216-217 MHz band are prohibited.

(c) Extra band channel s.

(1) The followi ng table indicates extra band frequencies. The
channel bandwi dth is 50 kHz.

Channel No. Center frequency (NVHz)
a1 216. 025
42 216. 075
43 216. 125
44 216. 175
45 216. 225
46 216. 275
47 216. 325
48 216. 375
49 216. 425
50 216. 475
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51 216. 525
52 216. 575
53 216. 625
54 216. 675
55 216. 725
56 216. 775
57 216. 825
58 216. 875
59 216. 925
60 216. 975

(1i) LPRS transmtters operating on extra band channels nust be
mai ntained wwthin a frequency stability of 50 parts per mllion.

3.2.3 § 95.631 Em ssion Types

(g) An LPRS station may transmt any em ssion type appropriate
for communication in this service. Two-way comrunication
however, are prohibited.

3.2.4 § 95.633 Em ssi on Bandwi dth

(d) For transmtters in the LPRS:

(3) The channel bandwi dth for extra band frequencies is 50 kHz.

3.2.5 § 95.635 Unwant ed Radi ati on

(c) For transmtters designed to operate in the LPRS, em ssions
shall be attenuated in accordance with the foll ow ng.

(2) Emssions for LPRS transmtters operating on extra band
channel s (50 kHz) shall be attenuated bel ow t he unnodul at ed
carrier in accordance with the foll ow ng:

(1) Em ssions 25 kHz to 35 kHz fromthe channel center
frequency: at |east 30 dB.
(1) Em ssion nore than 35 kHz away from the channel center

frequency: at |least 43 + 10log(carrier power in watts)
dB

3.2.6 § 95.639 Maxi num Transmitter Power

(e) The maxi mumtransmtter output power authorized for LPRS
stations is 100 nW
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3.2.7 § 95.649 Power Capability

No CB, RIC, LPRS transmitter, or FRS unit shall incorporate
provisions for increasing its transmtter power to any level in

excess of the limts specified in § 95.639.

3.2.8 § 95.1001 Eligibility

An entity is authorized by rule to operate a LPRS
transmtter and is not required to be individually |icensed by
the FCCif it is not a representative of a foreign governnent and
if it uses the transmtter only in accordance with Section
95.1009 of this Part. Each entity operating a LPRS transmtter
for AMIS purposes nmust hold an AMIS |icense under Part 80 of this
chapter.

3.2.9 § 95.1003 Authorized Locati ons

LPRS operation is authorized:

(a) Anywhere CB station operation is permtted under
95.405(a); and,

(b) Aboard any vessel or aircraft of the United States,
with the perm ssion of the captain, while the vessel or
aircraft is either travelling donestically or in
international waters or airspace.

3.2.10 § 95.1005 Station Identification

An LPRS station is not required to transmt a station
i dentification announcenent.

3.2.11 § 95.1007 Station | nspection

Al l LPRS system apparatus must be nmade avail able for
i nspection upon request by an authorized FCC representati ve.

3.2.12 § 95.1009 Perm ssi bl e Communi cati ons

LPRS station may transmt voice, data, or tracking signals
as permtted below. Two-way voi ce conmmuni cati ons are prohibited.
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Audi tory assi stance communi cations (including but not
limted to application such as assistive listening

devi ces, audio description for the blind, and

si mul t aneous | anguage transl ation) for

Persons with disabilities, 1In the context of the LPRS,
the term“disability” has the neaning given to it by
section 3(2)(A) of the Arericans with Disabilities Act

of 1990 (42 U.S.C. § 12102(2)(A)), i.e., persons wth a
physi cal or nental inpairnment that substantially limts
one or nore of the major life activities of such

i ndi vi dual s;

Persons who require | anguage transl ation; or

i11)Persons who may ot herw se benefit fromauditory

assi stance comuni cation in educational setting.

3.2.13 § 95.1011 Channel Use Policy

(a)

(b)

(c)

The channel s authorized to LPRS systens by this part of
the FCC Rul es are available on a shared basis only and
w Il not be assigned for the exclusive use of any
entity.

Those using LPRS transmtters nust cooperate in the

sel ection and use of channels in order to reduce
interference and make the nost effective use of the

aut horized facilities. Channels nust be selected in an
effort to avoid interference to other LPRS

t ransm ssi ons.

Operation is subject to the conditions that no harnfu
interference is caused to the United States Navy’s
SPASUR radar system (216.88-217.08 MHz) or to TV
reception within the Gade B contour of any TV channel
13 station or wwthin the 68 dBm predi cted contour of
any |l ow power TV or TV translator station operating on
channel 13.

3.2.14 § 95.1013 Ant ennas

(a)

(b)
(c)

(i)

The maxi mum al | owabl e ERP for a station in the LPRS is
100 mw

AMIS stations nmust enploy directional antennas.
Antennas used with LPRS units nust conply with the
fol | ow ng:

For LPRS units operating entirely within an encl osed
structure, e.g., a building, there is nolimt on
Exhi bit 6
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ant enna hei ght .

(1) For LPRS units not operation entirely within an
encl osed structure, the tip of ht antenna shall not
exceed 30.5 neters (100 feet) above ground. |In

cases where harnful interference occurs the FCC may
require that the antenna hei ght be reduced.

(tit) The height Iimtation in (ii) does not apply to LPRS
units in which the antenna is an integral part of
the unit.

3.2.15 Test Procedure

The |ine conducted and radi ated em ssions testing was
performed according to the procedures in ANSI C63.4 (1992). Line
conducted and radi ated em ssions testing was perforned at CCL' s
anechoi ¢ chanber located in Salt Lake Cty, Uah. This site has
been fully described in a report submtted to the FCC, and was
accepted in a letter dated March 6, 1996 (31040/SIT).

CCL participates in the National Voluntary Laboratory
Accredi tati on Program (NVLAP) and has been accepted under NVLAP
Lab Code: 100272-0, which is effective until Septenber 30, 1999.

For radi ated em ssions testing that is perforned at
di stances closer than the specified distance, an inverse
proportionality factor of 20 dB per decade is used to nornmalize
t he neasured data for determ ning conpliance.

Exhibit 6



COMMUNI CATI ON CERTI FI CATI ON LABORATORY TEST REPCRT: 73-6687
FCC | D. FBI VE402061
Page 18 of 57

SECTI ON 4. 0 OPERATI ON OF EUT DURI NG TESTI NG

4.1 Operating Environnent:

Power Suppl y: 1.5 VDC (Supplied via rechargeabl e batteries)
AC Mai ns Frequency: N A
Current Rating: N A

4.2 Operating Modes:

Each node of operation was exercised to produce worst case
em ssions. The worst case em ssions were with the Venture-
Express powered up in the transmt node.

4.3 EUT Exerci se Software:

The Venture-Express used internal firmvare to produce the
wor st case em ssi ons.
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5.1 FCC PART 95, Subpart E

5.1.1 Summary of Tests:
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requirenents

of the specification.

Exhibit 6

Section Test Perforned Frequency Range Resul t
(MHz)
95. 629 Frequency of Operation | 216.025 — 216-975 | Conpli ed
95.629 / Frequency Stability 216. 025 — 216-975 | Conpl i ed
2. 1055
95. 631 Em ssion Type 216. 025 — 216-975 | Conpl i ed
95.629 / Em ssi on Bandw dth 216. 025 — 216-975 | Conpl i ed
2.1049
95.635 / Unwant ed Radi ati on 30 — 2169.75 Conpl i ed
2.1051 (Ant enna Conduct ed
Spuri ous)
95.635 / Unwant ed Radi ati on 30 — 2169.75 Conpl i ed
2.1053 (Radi at ed Spuri ous)
95.639 / Maxi mum Transm tter 216. 025 — 216-975 | Conpl i ed
2.1046 Power
2.1047 Modul ati on 216. 025 — 216-975 | Conpli ed
Characteristics
Li ne Conduct ed 0.45 to 30 Conpl i ed
Em ssi ons
(Hot Lead to Ground)
Li ne Conduct ed 0.45 to 30 Conpl i ed
Em ssi ons
(Neutral Lead to
G ound)
5.2 Result
In the configuration tested, the EUT conplied with the
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SECTI ON 6. 0 MEASUREMENTS, EXAM NATI ONS _AND DERI VED RESUTLS

6.1 GCeneral Comments:

This section contains the test results only. Details of the
test methods used and a list of the test equi pnent used during
t he neasurenents can be found in Appendix 1 of this report.

6.2 Test Results:

6.2.1 § 95.629 / 2.1049 (c) Frequency of Operation / Em ssion
Bandw dt h

The Venture-Express antenna is 2/3 internal to the device
and 1/3 contained in the m crophone cable; therefore, the direct
connect tests were perforned with the m crophone/ antenna cabl e
connected directly to the spectrum anal yzer.

Denonstration of Conpliance:

The Vent ur e- Express operates on channels 41 — 60 as

specified in § 95.629 (c)(i). The bandw dth neasurenents are
shown bel ow:

Channel / Frequency (Mz) Bandw dth (kHz)
17 216.025 24.6
19 / 216.975 24. 1
RESULT

In the configuration tested, the EUT conplied with the
requi renents of this section.
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6.2.2 § 95.629 / 2.1055 Frequency Stability

Denonstration of Conpliance:
Channel # 19 (216.975 MHz)

Anbi ent Assi gned Measur ed Devi ati on Criteria
Tenperat ure Frequency Frequency (PPM (PPM
(° 0 VHz VHz
-30 216. 975 216. 98025 24. 20 50
-20 216. 975 216. 98025 24. 20 50
-10 216. 975 216. 97986 22.40 50
0 216. 975 216. 97942 20. 37 50
10 216. 975 216. 97806 14. 10 50
20 216. 975 216. 97590 4.15 50
30 216. 975 216. 97582 3.78 50
40 216. 975 216. 97368 -6.08 50
50 216. 975 216.97278 -10. 23 50
Vol t age Assi gned Measur ed Devi ati on Criteria
(AC) Frequency Frequency (PPM (PPM
(MHz) (MHz)
120.0 216. 975 216. 97595 4. 38 50
120.0 216. 975 216. 97590 4.15 50
138.0 216. 975 216. 97586 3.96 50
Sanpl e Cal cul ation
. M - TF
Devidtion (PPM) = =" * 10
TF
FM = Frequency Measured
TF = Intended Transmt Frequency
RESULT

In the configuration tested,
requi renents of this section.
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COMVUNI CATI ON CERTI FI CATI ON LABORATORY

6.2.3 § 95.631 Em ssion Type

Denonstration of Conpliance:
The Venture-Express transmts voice data only, it is not

used for two-way comunications; therefore, it conplies with this
section.

6.2.4 § 95.635 / 2.1051 Spurious Enissions at Antenna Term nal s

Denonstration of Conpliance:

The em ssions that are nore than 35 kHz away fromthe center
frequency nust be attenuated 43 + 10 log P dB where P = Mean
power of the unnodul ated carrier. The maxi mum power of the
unnmodul ated carrier was nmeasured to 39.8 mMW (16.0 dBm,
therefore, the em ssions nust be attenuated 43 + 10 | og (0.0398)
= 29.0 dB. The criteriais 16.0 dBm—- 29.0 dB = -13.0 dBm

See Plots bel ow for conducted spurious em ssions 25 kHz to
35 kHz fromthe center frequency.

Transm tting on Channel 1 (216.025 Miz)
Frequency Frequency Corrected Criteria
Range MHz Level dBm
MHz dBm
30 - 200 110.5 -48.5 -13.0
200 — 215.99 210.6 -46.5 -13.0
216.06 - 400 227.6 -54.0 -13.0
400 - 600 432.0 -36.5 -13.0
600 - 800 648. 0 -43.5 -13.0
800 - 900 864.1 -42.3 -13.0
900 - 1200 1080. 0 -65.4 -13.0
1200 - 1400 1296. 0 -50.6 -13.0
1400 - 1600 1512.0 -64.4 * -13.0
1600 - 1800 1728.0 -64.3 * -13.0
1800 - 2000 1944.0 -65.4 * -13.0
2000 - 2200 2160.0 -60.6 * -13.0
* Noil se Fl oor

RBW = 10 kHz VBW = 30 kHz
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Transm tting on Channel 19 (216.975 MHz)
Frequency Frequency Corrected Criteria
Range MHz Level dBm
MHz dBm
30 - 200 109.5 -41.5 -13.0
200 — 215.94 206. 7 -50.6 -13.0
217.01 - 400 228.9 -56.2 -13.0
400 - 600 434.0 -39.8 -13.0
600 - 800 650. 9 -44.8 -13.0
800 - 900 868. 1 -46.5 -13.0
900 - 1200 1084.0 -61.5 -13.0
1200 - 1400 1302.0 -48.6 -13.0
1400 - 1600 1518.0 -64.4 * -13.0
1600 - 1800 1736.0 -64.3 * -13.0
1800 - 2000 1952.0 -65.4 * -13.0
2000 - 2200 2169.0 -60.6 * -13.0
* Noil se Fl oor

RBW = 10 kHz VBW = 30 kHz
RESULT

In the configuration tested, the EUT conplied with the
requi renents of this section.
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JD REF 30.0 dBm ATTEN 18 dB ~58. 6@ odBm
10 d8/
OFFSET
mu-‘ &
dB MARKER
215/ 998 (28 MHz
-35R2] 62 dBm
A
START 215,975 8 MHz STOP 216.825 2 MH=z
RES BW 328 H=z VBW 1 kH=z SWP 1.5 sec

MKR 215. 988 20 MHz

1)

Conduct ed Spurious Em ssion Plot (Channel
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TEST REPORT: 73-6687

COMVUNI CATI ON CERTI FI CATI ON LABORATORY

QB REF 30.8 dBm

1@ dB/

OFFSET 1H

31.8
dB

ATTEN 18 dB ~48. 80 dBm
MARKER
17188335 MHz
+484 80 dBm
1.
b
CENTER 217.008 @ MHz SPAN 5@. 8 kHz
RES BW 388 Hz VBW 1 kHz SWP 1.50 sec

MKR 217.803 35 MH=z

19)

Conduct ed Spurious Em ssion Plot (Channel
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6.2.5 § 95.635 / 2.1053 Radi at ed Spuri ous Em ssions

Denonstration of Conpliance:

The reference | evel for spurious radiation was taken at an
i deal dipole excited by the rated output power according to the
foll owi ng rel ati onshi p:

(49.2)(PY)
R

Not e: Ref erence Data for Radi o Engi neers, Pg. 676.
I nternational Tel ephone and Tel ephone Cor porati on,
Fourth Edition.

Wer e E = electric Field Intensity in Volts/Mter
Pt = Transmtter Power in Watts
R =

Measurenents di stance in Meters

At a maxi mum power of 0.0933 Watts

o |/(49.2)(0.0398)

3 = 047 Volts/ Meter = 1134 dB\V/ m

Par agraph 95. 635 requires that spurious radi ated em ssion be
attenuated at least 43 + 10 | og (nmean out put power in watts)
bel ow t he unnodul ated carrier. |In this case, the rated power of
0.0398 watts requires a mnimum attenuation of 43 + 10 | og 0. 0398
= 29.0 dB below the reference | evel of 113.4 dBmv/ m cal cul at ed

above; therefore, the criteriais 84.4 dbmv/ m (113.4 — 29.0).
Radi at ed spurious em ssions were performed wth a the

m cr ophone/ ant enna cabl e connected to the antenna port, the
results are shown bel ow
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Transm tting on Channel

1 (216. 025 M)

Ant enna | Frequency Uncorr. Correction Field Criteria
Pol arity (MHz) Level Fact or Strength | (dBmW/ M
(dBmV) (dB) (dBmV/ m)

Vv 432.0 39.6 20. 6 60. 2 84.4
\Y 648. 0 41. 7 25.1 66. 8 84.4
Vv 864. 1 38.9 28.7 67.6 84.4
\Y 1080. 1 27.6 27.8 55.4 84.4
Vv 1296. 2 27.9 29.3 57.2 84.4
Vv 1512. 2 35.0 30.8 65. 8 84. 4
Vv 1728. 2 33.5 31.7 65. 2 84.4
Vv 1944. 2 28.8 32.9 61. 7 84.4
Vv 2160. 2 22.4 * 33.4 55.8 84.4
H 432. 8 47.9 20. 6 68. 5 84. 4
H 648. 0 41. 3 25.1 66. 4 84.4
H 864.0 39.8 28.7 68. 5 84.4
H 1080. 1 26.1 27.8 53.9 84.4
H 1296. 2 29.0 29.3 58.3 84. 4
H 1512. 2 34.0 30.8 64. 8 84.4
H 1728. 2 30.1 31.7 61. 8 84.4
H 1944. 2 27.8 * 32.9 60. 7 84.4
H 2160. 2 21.8 * 33.4 55.2 84.4

Note 1: * Noise Floor Measurenents

Note 2: All emissions from30 MHz to the first harnonic were

nmore than 20 dB below the limt.
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Transm tting on Channel

19 (216.975 M

Ant enna | Frequency Uncorr. Correction Field Criteria
Polarity (VHz) Level Fact or Strength (dBmV/ m)
(dBmV) (dB) (dBmV/ m)

\Y 433.9 40. 6 20. 6 61. 2 84.4
\Y 650. 9 40.5 25.1 65. 6 84.4
\Y 867.9 37.9 28.7 66. 6 84.4
Vv 1084. 9 29.5 27.8 57.3 84.4
Vv 1301. 8 29.8 29.3 59.1 84.4
\Y 1518. 8 33.4 30.8 64. 2 84.4
\Y 1735. 8 35.1 31.7 66. 8 84. 4
Vv 1952. 7 28.0 32.9 60. 9 84. 4
Vv 2169. 7 22.4 * 33.4 55.8 84.4
H 433.9 46. 9 20. 6 67.5 84.4
H 650. 9 40. 2 25.1 65. 3 84.4
H 867.9 39.2 28.7 67.9 84.4
H 1084. 9 26.5 27.8 54.3 84.4
H 1301. 8 29. 6 29.3 58.9 84.4
H 1518. 8 32.7 30.8 63.5 84. 4
H 1735. 8 30.8 31.7 62.5 84.4
H 1952. 7 27.8 * 32.9 60. 7 84.4
H 2169. 7 21.8 * 33.4 55.2 84.4

Note 1: * Noise Floor Measurenents

Note 2: All emissions from30 MHz to the first harnonic were

nmore than 20 dB below the limt.

RESULT

In the configuration tested,

requi renents of this section.

the EUT conplied with the
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6.2.6 § 95.639 / 2.1046 RF Qutput Power

Denonstration of Conpliance:

Page 29 of 57

Shown below are the results with the Venture-Express tuned
to three different channels.

Channel # 1 (216.025 Miz)
Nom nal ERP Nom nal ERP Measur ed ERP Di fference
(mA (dBm (dBm (dB)
50.0 17.0 16.0 -1.0
Channel # 19 (216.975 MHz)
Nom nal ERP Nom nal ERP Measur ed ERP Di fference
(mA (dBm (dBm (dB)
50.0 17.0 16.0 -1.0
RESULT

In the configuration tested,

requi renents of this section.

6.2.7 § 2.1047 Mbdul ati on Characteristics

Denonstration of Conpliance:

the EUT conplied with the

The nodul ati on characteristics of the Venture-Express were
measured as described in the test procedures (Appendix 1). The

graphs encl osed bel ow show t hese results.
cable is also the transmtter cabl e,

Exhibit 6
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testing was performed with
t he nodul ati on connected to the Auxiliary input port and the
m crophone/ ant enna cabl e connected to the test equi pnent.
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Mbdul ati on Deviation Limting

Aux | nput
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12.0
10.0
—_ /”’ \
\j;:i 8.0 AN // T\ r\\\\_‘ Ref er ence
S \ / / \\ —(+10 dB
< 6.0 . —_—i
® / N Limt
>
; \/
4.0 ———u
2.0
0.0
o o o
o o o
- S S
—
Frequency (Hz)
RESULT

In the configuration tested, the EUT conplied with the
requi renents of this section.

6. 2.8 AC Li ne Conducted Em ssi ons

Denonstration of Conpliance:

Since the Venture-Express operates via rechargeabl e
batteries, the conducted em ssions testing was perforned with the
battery charger plugged into the LI SN

Exhi bit 6
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Li ne Conducted Data - (Hot Lead)
Frequency Det ect or Measur ed
MHz Level Limt
dBmv dBnvV
0.52 Peak 42. 3 48. 0
0. 65 Peak 40. 7 48. 0
0. 89 Peak 39.4 48. 0
1.12 Peak 35.7 48. 0
1. 24 Peak 33.4 48. 0
1.91 Peak 27.1 48.0
27. 09 Peak 21.9 48. 0
28. 62 Peak 21.5 48. 0
29. 58 Peak 19.8 48. 0
Li ne Conducted Data - (Neutral Lead)
Frequency Det ect or Measur ed Limt
MHz Level dBnV
dBmv
0.51 Peak 39.7 48. 0
0. 62 Peak 39.1 48. 0
0. 80 Peak 36.0 48.0
0.92 Peak 33.5 48.0
1.57 Peak 27.6 48.0
1.96 Peak 24. 6 48. 0
25. 65 Peak 27. 2 48. 0
27. 08 Peak 24. 3 48. 0
RESULT

In the configuration tested,

requi renents of this section.

Exhibit 6

the EUT conplied with the
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APPENDI X 1 TEST PROCEDURES AND TEST EQUI PMENT

Radi ated I nterference Em ssions:

The radi ated em ssion fromthe intentional radiator was
measured using a spectrum anal yzer with a quasi-peak adapter for
peak and quasi-peak readings. A preanplifier with a fixed gain
of 26 dB and a power anplifier with a fixed gain of 22 dB were
used to increase the sensitivity of the neasuring
instrunmentation. The quasi-peak adapter uses a bandw dth of 120
kHz, with the spectrum anal yzer's resol uti on bandw dth set at 1
WMHz, for readings in the 30 to 1000 WHz frequency range. For
peak em ssions above 1000 MHz the spectrum anal yzer’s resol ution
bandw dth was set to 1 Mz and the video bandwi dth was set to 3
MHz. For average em ssions above 1000 WMHz the spectrum
anal yzer’ s resol ution bandwi dth was set to 1 MHz and the video
bandw dth was set to 1 Hz.

A biconilog antenna was used to nmeasure the frequency range
of 30 to 1000 WHz and a Doubl e Ri dge Gui de Horn antenna was used
to nmeasure the frequency range 1 GHz to 10 GHz, at a di stance of
3 neters fromthe EUT. The readi ngs obtained by these antennas
are correlated to the levels obtained with a tuned di pol e antenna
by addi ng antenna factors.

The configuration of the intentional radiator was varied to
find the maxi mumradi ated em ssion. The EUT was connected to the
peripherals listed in Section 2.4 via the interconnecting cabl es
listed in Section 2.5. These interconnecting cable were
mani pul ated manual ly by a technician to obtain worst case
radi ated em ssions. The intentional radiator was rotated 360
degrees, and the antenna height was varied from1l to 4 neters to
find the maxi mumradi ated em ssion. Were there were nultiple
interface ports all of the sanme type, cables are either placed on
all of the ports or cables added to these ports until the
em ssions do not increase by nore than 2 dB.

Desktop intentional radiator is nmeasured on a non-conducting
tabl e one neter above the ground plane. The table is placed on a
turntable which is level with the ground plane. The turntable
has slip rings, which supply AC power to the intentional
radi ator. For equi pnment normally placed on floors, the equi pnent
shall be placed directly on the turntable.

Exhibit 6
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Type of Equi pnent Manuf act ur er Model Seria
Nunber Nunber
Anechoi ¢ Chanber CCL N A N A
Test Software CCL Radi at ed Re%!i;on
Em ssi ons :
Spectrum Anal yzer Hew ett Packard 8566B 2230A01711
Quasi - Peak Det ect or Hewl ett Packard 8565A 3107A01582
Bi coni | og Ant enna EMCO 3141 1045
Doubl e Ri dged CGui de EMCO 3115 9409- 4355
Ant enna
Radi at ed Em ssi ons CCL Cable B N A
Cabl e Anechoi c
Chanmber
Pre-Amplifier Hew ett Packard 8447D 1937A03151
Power - Anpl i fi er Hew ett Packard 8447E 2434A01975
6 dB Attenuat or Hew ett Packard 8491A 32835

Al'l the equipnent |isted above is calibrated every 12 nonths
by an i ndependent calibration |aboratory or by CCL personal
follow ng outlined calibration procedures.

Exhibit 6
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Radiated Emissions T e s t

E M GC Chamber

Printer L computer
Antenna
E U T
AMMBﬁ Pre Spectrum
unuator Amp Analyzer

Turntable

Li ne Conduct ed Em ssi ons:

The |ine-conducted em ssion fromthe digital apparatus was
measured using a spectrum anal yzer with a quasi - peak adapter for
peak, quasi-peak and average readi ngs. The quasi-peak adapter
uses a bandw dth of 9 kHz, with the spectrum anal yzer's
resol uti on bandwi dth set at 100 kHz, for readings in the 450 kHz
to 30 MHz frequency range.

The i ne conducted em ssions neasurenents are perfornmed in a

screen roomusing a (50 w50 nH) Line Inpedance Stabilization
Net wor k (LI SN)

Were mains fl exi ble power cords are longer than 1 m the
excess cable is folded back and forth as far as possible so as to
forma bundl e not exceeding 0.4 min | ength.

Where the EUT is a collection of digital apparatus with each
digital apparatus having its own power cord, the point of
connection for the LISNis determned fromthe follow ng rules:

a) Each power cord, which is termnated in a mains supply plug,
Exhibit 6
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COMVUNI CATI ON CERTI FI CATI ON LABORATORY

shal |l be tested separately.

b) Power cords, which are not specified by the manufacturer to
be connected via a host unit, shall be tested separately.

c) Power cords which are specified by the manufacturer to be
connected via a host unit or other power supplying equi pnent
shall be connected to that host unit and the power cords of
that host unit connected to the LISN and tested.

Desktop digita

table at least 80 cmfromthe netallic floor
pl aced a m ni nrum of 40 cmfrom al

wal | s.

apparatus are placed on a non-conducti ng
The equi pnent is

Fl oor standing
equi pnent is placed directly on the earth grounded fl oor.

Type of Equi pnent Manuf act ur er Model Seri a
Nunmber Nunmber
Anechoi ¢ Chanber CCL N A N A
Test Sof tware CCL Conduct ed ReV|%;on
Em ssi ons 1.
Spectrum Anal yzer Hewl ett Packard 8566B 2230A01711
Quasi - Peak Det ector Hewl ett Packard 8565A 3107A01582
LI SN EMCO 3825/ 2 9507- 1893
Conduct ance Cabl e CCL Cable A N A
Anechoi ¢ Chanber
Transient Limter Hewl ett Packard 11947A 3107A00895

Al'l the equi pnent
by an i ndependent calibration |aboratory or
follow ng outlined calibration procedures.

Exhibit 6

|isted above is calibrated every 12 nonths
by CCL personal
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Line Conducted Emissions Test

Printer GComputer
EMC Chamber
LISN Transiet Spectrum
limiter Analyzer

Peak Transmt Power

The EUT was directly connected to the spectrum anal yzer via
t he antenna out put port as shown in the bl ock diagram below. The
measurenents were performed with the device tuned to two
different channels, as per 47 CFR 15.31(n), one near the bottom
of the spectrum and one near the top of the spectrum

Testing was performed as per ANSI-C63.4 1992, Methods of
Measur enment of radi o-noise em ssions from| ow voltage el ectrical
and el ectronic equipnent in the range of 9 kHz to 40 GHz.

The spectrum anal yzer’s resol uti on bandw dth and vi deo
bandw dt h were set as foll ows:

Peak Transmt Power
RBW = 100 kHz
VBW = 300 kHz

Exhibit 6
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Type of Equi pnent Manuf act ur er Model Seria
Nunber Nunber
Spectrum Anal yzer Hew ett Packard 8566B 2230A01711
Quasi - Peak Det ector Hewl ett Packard 8565A 3107A01582
Low Loss Cable (1 dB) N A N A N A

Al'l the equipnent |isted above is calibrated every 12 nonths
by an i ndependent calibration |aboratory or by CCL personal
follow ng outlined calibration procedures.

Test Configuration Bl ock D agram

Conduct ed Spurious Em ssions and Occupi ed Bandwi dt h

The EUT was directly connected to the spectrum anal yzer via
t he antenna out put port as shown in the bl ock diagram below. The
carrier was nodul ated with w deband data; this produced the worst
case em ssions. The neasurenents were perforned with the phone
at three different power |evels and tuned to two channels, as per
47 CFR 15.31(m, one near the bottom of the spectrum and one near
the top of the spectrum

Testing was performed as per ANSI-C63.4 1992, Methods of
Exhibit 6
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Measur enment of radi o-noi se em ssions from| ow voltage el ectrical
and el ectronic equipnment in the range of 9 kHz to 40 GHz.

The spectrum anal yzer’s resol uti on bandw dth and vi deo
bandw dt h were set as foll ows:

Conduct ed Spurious Em ssions

25 kHz to 35 kHz above and below the carrier
RBW = 300 Hz

VBW= 1 kHz

G eater than 35 kHz above and bel ow the carrier

RBW = 10 kHz
VBW = 30 kHz
Type of Equi pnent Manuf act ur er Model Seri al
Nunber Nunber
Spectrum Anal yzer Hew ett Packard 8566B 2230A01711
Quasi - Peak Det ector Hewl ett Packard 8565A 3107A01582
Low Loss Cable (1 dB) N A N A N A
Plotter Hewl ett Packard 7470A 2210A01469

Exhibit 6
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Modul ation Deviation Limting

Turn on the phone to a channel near the center of the band
and adjust for full rated system deviation, as per manufacturer’s

procedure and instructions. Adjust the audio input for + 8 kHz
peak frequency deviation at 1000 Hz, this is the reference |evel.
Vary the frequency of the audio signal from100 Hz to 5000 Hz

and neasure and record the peak + frequency devi ati on.

Repeat the neasurenents with the audio input |evel increased
by 10 dB and 20 dB.

Repeat the neasurenents with the audio input |evel decreased
by 10 dB and 20 dB.

Repeat all of the above neasurenents with the conpressor
di sabl ed.

M ni rum Per f or mance St andard

Over the frequency range 100 to 5000 Hz; the maxi mum system
devi ation shall not exceed + 12 kHz.

Exhibit 6
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Type of Equi pnent Manuf act ur er Model Seri al
Nunber Nunber
Mul tifunction Hew ett Packard 8904A 2948A04120
Synt hesi zer
Modul ati on Anal yzer Hewl ett Packard 8901B S019A02755

Audi 0 Anal yzer Hewl ett Packard 8903B 3011A12156
Interface Jig Uni den UH- 045Z N A

Power Supply #1 Lambda LXTD- 5152 A75750

Power Supply #2 Lanbda LM 262 079749

Al'l the equipnent |listed above is calibrated every 12 nonths
by an i ndependent calibration | aboratory or by CCL personal
follow ng outlined calibration procedures.

Exhibit 6
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Test Configuration Bl ock D agram

Carrier Frequency Stability

The EUT was pl aced inside of a tenperature chanber and
directly connected to the spectrum anal yzer via the antenna
out put port as shown in the bl ock diagram bel ow. The neasurenents
were perfornmed from-30° Cto +60° Cin 10°%increnents.

The spectrum anal yzer’s was configured as foll ows:
RBW = 1 kHz
VBW = 3 kHz

Span = 20 kHz
Sweep = Auto

Exhibit 6
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Type of Equi pnent Manuf act ur er Model Seria
Nunber Nunber
Spectrum Anal yzer Hew ett Packard 8566B 2230A01711
Quasi - Peak Det ector Hewl ett Packard 8565A 3107A01582
Low Loss Cable (1 dB) N A N A N A
Tenper at ure Chanber Tenney Tenney Jr. 11184-83
Engi neering, Inc.

Al'l the equipnent |isted above is calibrated every 12 nonths
by an i ndependent calibration |aboratory or by CCL personal
follow ng outlined calibration procedures.

Test Configuration Bl ock D agram

Exhibit 6




