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VERIFICATION OF COMPLIANCE

Applicant: SENAO INTERNATIONAL CO., LTD.
2F, NO. 531, CHUNG CHENG RD.,
HSIN-TIEN City, Taipei Hsien, 231 Taiwan, R. O. C.

Equipment Under Test: 2.4GHz Digital Frequency Hopping Cordless Phone

BRAND NAME: SENAO

MODEL No.: EP-236

Serial Number: N/A

File Number: 020033-RF-ID

Date of test: July 22 ~ Sep. 18, 2002
We hereby certify that:

The above equipment was tested by C&C Laboratory Co., Ltd. The test data, data evaluation, test
procedures, and equipment configurations shown in this report were made in accordance with
the procedures given in ANSI C63.4 (1992) and the energy emitted by the sample EUT tested
as described in this report is in compliance with conducted and radiated emission limits of
FCC Rules Part 15.

The test results of this report relate only to the tested sample identified in this report.

Approved By

-

(@éum ;;7

Steven Wang / RF Dep{. M anager
C&C Laboratory Co., Ltd
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1. GENERAL INFORMATION

1.1 Product Description

The SENAO INTERNATIONAL CO., LTD. Model: EP-236 (referred to as the EUT in this
report) is a 2.4GHz Digital Frequency Hopping Cordless Phone System which including
handset and base .

A major technical descriptions of EUT is described as following:
A). Operation Frequency: 2401 — 2480MHz; 92 channels

B). Modulation type: GFSK

C) Spread Spectrum :Frequency Hopping Spread Spectrum (FHSS)

D). Antenna Designation:
Handset: Non-User Replaceable (Fixed)
Base: One integral Antenna and 5 external Antenna.
Antenna Gain see Page 295

E) Rated Output Power:
Handset, BASE: Peak Power 28 dBm (8% duty cycle)
Average Power 18 dBm

E). Power Supply:
Handset: 3.6Vdc by battery, an AC/DC Power Adaptor prodided.
Base: An AC/DC Power Adapter rated 120Vac, 60Hz, 0.18A, 12Vdc 800mA

F). Receiver type : Super heterodyne

1.2 Related Submittal(s) / Grant ()

This submittal(s) (test report) is intended for FCC ID: NI3-EP-236 filing to comply with
Section 15.247 of the FCC Part 15, Subpart C Rules.

1.3 Test Methodology
Both conducted and radiated testing were performed according to the procedures in ANSI
C63.4 (1992). Radiated testing was performed at an antenna to EUT distance 3 meters.

1.4 Test Facility
The open area test site and conducted measurement facility used to collect the radiated data
is located on the address of C&C Laboratory, Co., Ltd. No. 81-1, 210 Lane, Pa-de 2nd Road,
Lu-Chu Hsiang, Taoyuan, Taiwan, R.O.C.. The Open Area Test Sites and the Line Con-
ducted labs are constructed and calibrated to meet the FCC requirements in documents
ANSI C63.4: 1992 and CISPR 22/EN 55022 requirements.
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REPORT NO: 020033-RF-ID FCC ID: NI3-EP-236

DATE: 09/16/2002

1.5 Special Accessories

Not available for this EUT intended for grant.

1.6 Equipment Modifications
Not available for this EUT intended for grant.
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2. SYSTEM TEST CONFIGURATION

21

2.2

2.3

EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner which intends to maximize its emis-
sion characteristics in a continuous normal application.

EUT Exercise

The EUT (Transmitter and Receiver) was operated in the engineering mode to fix the Tx
and Rx frequency which was for the purpose of the measurements.

Test Procedure
2.3.1 Conducted Emissions

The EUT is a placed on a table which is 0.8 m above ground plane. According to the
requirements in Section 13.1.4.1 of ANSI C63.4-1992.Conducted emissions from the
EUT measured in the frequency range between 0.15 MHz and 30MHz using
CISPR Quasi-Peak and Average detector mode.

2.3.2 Radiated Emissions

The EUT is a placed on a turn table which is 0.8 m above ground plane. The turn table
shall rotate 360 degrees to determine the position of maximum emission level. EUT is
set 3m away from the receiving antenna which varied from 1m to 4m to find out the
highest emission. And also, each emission was to be maximized by changing the po-
larization of receiving antenna both horizontal and vertical. In order to find out the
max. emission, the relative positions of this hand-held transmitter(EUT) was rotated
through three orthogonal axes according to the requirements in Section 13.1.4.1 of
ANSI C63.4-1992.
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2.4 Configuration of Tested System

Fig. 2-1 Configuration of Tested System

Handset Audio Cable
EUT Ear Phone
BASE
Audio Cable Coaxial cable
Walkman Ear Phone EUT Antenna

RJ11 Cable*2
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Table 2-1 Equipment Used in Tested System
Item Equipment Mfr/Brand Model/Type No. FCC 1D Series No. Note
1 Handset SENAO EP-236 NI3-EP-236 N/A EUT
2 Base SENAO EP-236 NI3-EP-236 N/A EUT
3 Walkman Panasonic RQ-L10 FCC DoC HB004469
4 Ear phone GITON GT-2004V N/A N/A
5 Antenna See page 336 See page 336 N/A N/A EUT
Table 2-2 Information of Interface Cable
Item| I/OCable |Device Connected Shielded) Ferrite Detachable/ Length| Note
Type | Core Permanently
C-1 |Audio Cable Handset-Ear Detachable 180cm
Phone No No
(-2 |Coaxial cable Yes No [|Part of Printer, Detachable 150cm
BASE-Antenna
C-3|RJ11 Cable BASE No No |Detachable 200cm
Note:

(1) Unless otherwise marked as
ment to the tested system.

(2) For detachable type I/O cable should be specified the length in cm in  Length

in  Remark

column, Neutron consigns the

column.
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3. SUMMARY OF TEST RESULTS

FCC Rules Description Of Test Result
815.207(a) Conducted Emission Compliant
815.247(b) Peak Output Power Compliant
§15.247(a)(1)(ii) 20dB Bandwidth Compliant
815.247(c) 100 KHz Bandwidth Of Fre- Compliant

quency Band Edges
§15.209(a) (f) Spurious Emission Compliant
§15.247(a)(1) Frequency Separation Compliant
8§15.247(a)(1)(ii) Number of hopping frequency Compliant
815.247(a)(1)(ii) Time of Occupancy Compliant
815.203 Antenna Requirement Compliant
§2.1093 SAR Testing

4. DESCRIPTION OF TEST MODES

The EUT (Handset and Base) has been tested under Engineering test mode to control the EUT for
staying in continuous transmitting and receiving mode is programmed.

There are 92 channels in total, Channel low (2401MHz) mid (2442MHz) and high (2480MHz) ware

chosen for testing.
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C&C Laboratory Co. Ltd.

REPORT NO: 020033-RF-ID FCC ID: NI3-EP-236

5. CONDUCTED EMISSION TEST

5.1 Standard Applicable
According to 815.207 frequency within 150KHz to 30MHz shall not exceed
250microvolts(48dBuV).

52 EUT Setup

1. Fix the EUT on Channel Low, Mid, or High. The conducted emission tests were performed in
the test site, using the setup in accordance with the ANSI C63.4-1992.

2. External I/O cables were draped along the edge of the test table and bundle when necessary.
3. The EUT (Base) was connected with 110Vac/60Hz power source.

5.3 Measurement Procedure
1. The EUT was placed on a table which is 0.8m above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

3. Repeat above procedures until all frequency measured were complete.

54 Measurement Equipment Used:

Conducted Emission Test Site# 3
EQUIPMENT TYPE MFR MODEL NO. | SERIAL NO. | LAST CAL.| CAL DUE.
EMI Test Receiver R&S ESCS30 847793/012 | 12/19/2001 | 12/18/2002
LISN R&S ESH2-Z5 843285/010 | 12/10/2001 | 12/09/2002
LISN EMCO 3825/2 9003-1628 | 07/26/2002 | 07/25/2003
Spectrum Analyzer | ADVANTEST R3261C 71720533 08/06/2002 | 08/05/2003
2X2 WIRE ISN R&S ENY22 100020 06/20/2002 | 06/19/2003
FOUR WIRE ISN R&S ENY41 100006 06/20/2002 | 06/19/2003

55 Measurement Result

The initial step in collecting conducted data is a spectrum analyzer peak scan of the measurement
range. Significant peaks are then marked as shown on the following data page, and these signals are
then quasi-peaked.
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REPORT NO: 020033-RF-ID FCC ID: NI3-EP-236

LINE CONDUCTED TEST (BASE)
Model Number: EP-236 Tested by: Joe Zhong

Test Mode: TX CH-Low Detector Function: Quasi-Peak

Temperature:  25°C Humidity:  65%RH
The chart below shows the highest readings taken from the final data)
FREQ Q.P. AVG Q.P. AVG Q.P. AVG | NOTE
MHz Raw Raw Limit Limit | Margin | Margin
dBuV dBuV dBuV dBuV dB dB
0.150 44.50 --- 66.00 --- -21.50 --- L1
4.020 16.90 --- 56.00 --- -39.10 --- L1
18.790 21.80 --- 60.00 --- -38.20 --- L1
20.580 22.30 --- 60.00 --- -37.70 --- L1
21.470 22.70 --- 60.00 --- -37.30 --- L1
23.390 20.40 --- 60.00 --- -39.60 --- L1
0.150 46.60 --- 66.00 --- -19.40 --- L2
17.650 23.40 --- 60.00 --- -36.60 --- L2
18.780 24.70 --- 60.00 --- -35.30 --- L2
20.500 26.00 --- 60.00 --- -34.00 --- L2
20.810 24.60 --- 60.00 --- -35.40 --- L2
23.700 21.40 --- 60.00 --- -38.60 --- L2
L1 = Line One (Hot side) / L2 = Line Two (Neutral side)
*NOTE: “---" denotesthe emission level was or morethan 2dB below the Average limit,

so no re-check anymore.
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Conducted Emission Test Plot (BASE TX L ow)
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REPORT NO: 020033-RF-ID FCC ID: NI3-EP-236 DATE: 09/16/2002

LINE CONDUCTED TEST (BASE)
Model Number: EP-236 Tested by: Joe Zhong

Test Mode: TX CH-Mid Detector Function: Quasi-Peak

Temperature:  25°C Humidity:  65%RH
(The chart below shows the highest readings taken from the final data)
FREQ Q.P. AVG Q.P. AVG Q.P. AVG NOTE
MHz Raw Raw Limit Limit Margin | Margin
dBuV dBuV dBuV dBuV dB dB
0.150 46.40 --- 66.00 --- -19.60 --- L1
17.700 22.50 --- 60.00 --- -37.50 --- L1
19.150 25.10 --- 60.00 --- -34.90 --- L1
19.270 25.50 --- 60.00 --- -34.50 --- L1
21.460 24.80 --- 60.00 --- -35.20 --- L1
22.410 20.70 --- 60.00 --- -39.30 --- L1
0.150 46.00 --- 66.00 --- -20.00 --- L2
4.000 16.50 --- 56.00 -—- -39.50 -—- L2
18.600 21.50 --- 60.00 --- -38.50 --- L2
20.540 23.10 --- 60.00 --- -36.90 --- L2
21.170 23.40 --- 60.00 --- -36.60 --- L2
22.460 21.80 --- 60.00 --- -38.20 - L2

L1 = Line One (Hot side) / L2 = Line Two (Neutral side)
*NOTE: “---" denotes the emission level was or more than 2dB below the Average limit, so no
re-check anymore.
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FCC ID: NI3-EP-236 DATE: 09/16/2002

Conducted Emission Test Plot (BASE TX Mid)

CAC Lab. Co. Shielded Roomd
CISPR 22 = Clas= B QP/AV Limit

=i
T -
e
]
[, --\_‘--‘-"
o
= =
:': & Tt e 1 ]
3 .l
5 o !w].'
8 _— )
3'“
e
g = —
T % - "
£
- ==
E E
HHz ©1ETIU
Cuatcimar : SEMAD File#: 175 Date 23 Jul 2002 10:2T:3T
Mode1 T HP- 236 MHaumd. 55 (W) Temp. (37 (0
Hodeo :BAEE TK MIDDLE Part Ll Taatad by :JOE
Eaading :Peak {R&S Recelwer)
[, [rS—— T . T P Lol
CAC Lab. Co. Shielded Roomd
CISPR 22 = Clase B QFSAW Limit
e
=
=
1.1
-_—
[
P
= oam
ERE L e — - 1 ]
2 .l
D - k
g L _
HH 'l,‘_.,.,‘llq
o L L
Em - = -
]
@
LAl b
FiHe O RADTLS
Cuatomer : SENAD File#: 174 Date 23 Jul 2002 210:15:31
Madel EP=218& Humd . : 55 (%] Temp. 27 [C]
Mode JBASE TR HIDDLE PaErE L2 Taated by :JOE
Eeading :Peak{RE&EE Recsiwver)
Famawl - BT.0. QTETEM
Page 15

Rev. 01

B>

0363



B>

>

. I/
DATE: 09/16/2002 0363

C&C Laboratory Co. Ltd.

REPORT NO: 020033-RF-ID FCC ID: NI3-EP-236

LINE CONDUCTED TEST (BASE)
Model Number: EP-236 Tested by: Joe Zhong

Test Mode: TX CH-High Detector Function: Quasi-Peak

Temperature:  25°C Humidity:  65%RH
(The chart below shows the highest readings taken from the final data)
FREQ Q.P. AVG Q.P. AVG Q.P. AVG NOTE
MHz Raw Raw Limit Limit Margin [ Margin
dBuV dBuV dBuVv dBuV dB dB
0.150 46.40 66.00 -19.60 L1
4.810 15.50 56.00 -40.50 L1
19.230 19.10 60.00 -40.90 L1
20.400 21.30 60.00 -38.70 L1
21.490 20.30 60.00 -39.70 L1
22.480 19.60 60.00 -40.40 L1
0.150 47.40 66.00 -18.60 L2
4.000 16.20 56.00 -39.80 L2
17.100 21.10 60.00 -38.90 L2
19.200 23.70 60.00 -36.30 L2
19.830 23.10 60.00 -36.90 L2
21.620 25.10 60.00 -34.90 L2
L1 = Line One (Hot side) / L2 = Line Two (Neutral side)
*NOTE: “---” denotes the emission level was or more than 2dB below the Average limit, so no
re-check anymore.
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Conducted Emission Test Plot(BASE TX High)
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C&C Laboratory Co. Ltd.
REPORT NO: 020033-RF-ID

FCC ID: NI3-EP-236

DATE: 09/16/2002

LINE CONDUCTED TEST (Handset)

Model Number: EP-236

Test Mode: TX CH-Low

Tested by: Joe Zhong

Detector Function: Quasi-Peak

Temperature: Humidity:  65%RH
(The chart below shows the highest readings taken from the final data)
FREQ Q.P. AVG Q.P. AVG Q.P. AVG NOTE
MHz Raw Raw Limit Limit Margin [ Margin
dBuV dBuV dBuV dBuV dB dB
0.150 39.80 --- 66.00 --- -26.20 --- L1
1.650 13.80 --- 56.00 --- -42.20 --- L1
3.550 14.50 --- 56.00 --- -41.50 --- L1
4.310 14.80 --- 56.00 --- -41.20 --- L1
23.700 17.60 --- 60.00 --- -42.40 --- L1
24.070 17.60 --- 60.00 --- -42.40 --- L1
0.513 43.60 --- 56.00 --- -12.40 --- L2
0.655 42.80 --- 56.00 --- -13.20 --- L2
0.726 43.60 --- 56.00 --- -12.40 --- L2
0.860 43.40 --- 56.00 --- -12.60 --- L2
0.926 43.80 --- 56.00 --- -12.20 --- L2
1.039 43.60 --- 56.00 --- -12.40 - L2

L1 = Line One (Hot side) / L2 = Line Two (Neutral side)
**NOTE: “---" denotesthe emission level was or morethan 2dB below the Average limit,
S0 no re-check anymore.
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C&C Laboratory Co. Ltd. M

REPORT NO: 020033-RF-ID FCC ID: NI3-EP-236 DATE: 09/16/2002 o 3

Conducted Emission Test Plot (Handset TX Low)

CRC Lab. Co. Shielded Roomd
CISPR 22 — Clo=s=s B QFAAW Limit

[}
ey ]
|
(1] =
e =
[ty
L
=0 =
e g

Amp | | twde CdBul)
i B
=

=

- - b - e =

L}

L]

L0 o

Wiy L AT IR

Customer - SENALD Filaf: 185 Date 123 Jul 3002 13:4@:30
Model :EPF-236 Flumed . s 55 (%) Temp. :IT [Tl
Hode SHAHND TH LoW Port 1Ll Taabad by:JOE
Rpading :eak (RES Receiver)
Ramarh - PN STSETHM

CEAC Lab. Co. Shielded Roomd
CISPR 22 = Clos= B QF/AL Limit

[}
L]
--..____'
L]
-
e J [
= S J 1L H1 1 1 ]
8.
= “ﬂ\z«e _
EL]
EE- - - w T B 4Pl na
'R
] — -
-IE o3
e [1RG I
Customer : SENAD Filed#: 186& Dats 23 Jul 2002 14:00:08
Modal - EP-236 Humdl . : 55 (%] Temp. 127 {2
Mo T HAND TH LOW Pare LI Teoted by:JOE
Reading Peak [REF Recsiver]
Lt R « TETT.W LT oTTTRA
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DATE: 09/16/2002 0363

C&C Laboratory Co. Ltd.

REPORT NO: 020033-RF-ID FCC ID: NI3-EP-236

LINE CONDUCTED TEST (Handset)

Model Number: EP-236 Tested by: Joe Zhong

Test Mode: TX CH-Mid Detector Function: Quasi-Peak

Temperature:  25°C Humidity:  65%RH
(The chart below shows the highest readings taken from the final data)
FREQ Q.P. AV G Q.P. AV G Q.P. AVG NOTE
MHz Raw Raw Limit Limit Margin [ Margin
dBuV dBuV dBuV dBuV dB dB
0.150 39.00 --- 66.00 --- -27.00 --- L1
1.660 16.00 --- 56.00 --- -40.00 --- L1
2.850 14.10 --- 56.00 --- -41.90 --- L1
4.420 15.40 --- 56.00 --- -40.60 --- L1
24.500 17.60 --- 60.00 --- -42.40 --- L1
26.780 17.70 --- 60.00 --- -42.30 --- L1
0.150 37.90 --- 66.00 --- -28.10 --- L2
2.050 14.30 --- 56.00 --- -41.70 --- L2
3.500 13.90 --- 56.00 --- -42.10 --- L2
9.040 18.40 --- 60.00 --- -41.60 --- L2
24.180 18.10 --- 60.00 --- -41.90 --- L2
27.690 18.20 --- 60.00 --- -41.80 --- L2

L1 = Line One (Hot side) / L2 = Line Two (Neutral side)
*NOTE: “---” denotes the emission level was or more than 2dB below the Average limit, so no
re-check anymore.

Page 20

Rev. 01



C&C Laboratory Co. Ltd.

REPORT NO: 020033-RF-ID

FCC ID: NI3-EP-236

DATE: 09/16/2002

Conducted Emission Test Plot (Handset TX Mid)

CRC Lab. Co. Shieldaed Roomd
CISPR 22 - Clog=s= B QF/AU Limit
)
k-]
|
'.,__ ey
T
F-. e | o M — — 4 1 1
o
1 Lu"n,
2w
o
| - 1 1+ k=
L
L.
JE =
Mz LB
CLfAEcimRs : SEHAD FLLaH: 138 Cato 233 Jul TOPFE 14323 :2ZW
Micacis L TERP=-20& gl . - S55 (%) Tamp. 27 {C)
Hode (HAND TE MIDDLE Port (Ll Tesbad by . JOE
Eaading :Peak (FaS Receiwver]
P arnea v i - TFTELY. ST
CRC Lab. Co. Shielded Roomd
CISFR 22 — Cla=s= B QF/8Y Limit
N6 =
Ta
— ]
myk
e
e ‘o
iuu =-h_r"-'---___ ol i s el sttt
8.
1
.'?H 'Al“w‘-.,
E‘ﬂ -— ol - o
= - 7
il
L]
AE o
FHz C1IBDIVE
Cus Eosar - SENAD File®: 1ET Dats 23 Jul 002 14:12:11
Mo HF-236 Humd . : 55 (W] Temp. 12T &)
Mods tHAMD TX MIDDLE Foek L Tesced by :J0E
Reading :Meak(EFL&8 Reosiver)
Remark - Fiifd. STARATREHN
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DATE: 09/16/2002 0363

C&C Laboratory Co. Ltd.

REPORT NO: 020033-RF-ID FCC ID: NI3-EP-236

LINE CONDUCTED TEST (Handset)

Model Number: EP-236 Tested by: Joe Zhong

Test Mode: TX CH-High Detector Function: Quasi-Peak

Temperature:  25°C Humidity:  65%RH
(The chart below shows the highest readings taken from the final data)
FREQ Q.P. AVG Q.P. AVG Q.P. AVG NOTE
MHz Raw Raw Limit Limit Margin [ Margin
dBuV dBuV dBuVv dBuV dB dB
0.150 39.60 66.00 -26.40 L1
0.970 15.20 56.00 -40.80 L1
3.270 14.70 56.00 -41.30 L1
23.290 17.60 60.00 -42.40 L1
24.060 18.00 60.00 -42.00 L1
27.440 17.40 60.00 -42.60 L1
0.150 39.50 66.00 -26.50 L2
1.600 14.30 56.00 -41.70 L2
3.390 15.90 56.00 -40.10 L2
4.370 14.30 56.00 -41.70 L2
24.480 18.20 60.00 -41.80 L2
29.380 17.60 60.00 -42.40 L2
L1 = Line One (Hot side) / L2 = Line Two (Neutral side)
*NOTE: “---” denotes the emission level was or more than 2dB below the Average limit, so no
re-check anymore.
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C&C Laboratory Co. Ltd. M
REPORT NO: 020033-RF-ID FCC ID: NI3-EP-236 DATE: 09/16/2002 ¥

Conducted Emission Test Plot (Handset TX High)

CAC Lab. Co. Shielded Roonmd
CISPR 22 — Closs B OP/AU Limit

A

¥

Binp | i tuce CaBuldd

-
-]

JAF
Frix ©1 B DIMS

Cuatomar : SEHRO File#: 1E3 Pates 23 Jul 200F 14:35:48
1 :EP-23E Humd. : 55 (%} Temp. 127 LT)

Mode THAND T HIGH ParE L1 Toaoed by :JOE

Ecading :Poak (E&E RAesosiwvear)

Foaimg vl ; FULL: BTETEM

CAC Lab. Co. Shielded Roomd
CISPR 22 — Clas= B QP/AU Limit

Bnpl i tude CdBulld

i@

itz {1 BDTLWE

Customer : SEHAD Filad

] 190 Date 23 Jul I002 14:47:332
Miclal :EP-236 Humd . 155 (%) Temp. :IT (C]
Mgl THAND TX HIGH re L3 Tested by JOE
Eeading :Peak (k&3 Recelwer)
o i TriaE W T T
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C&C Laboratory Co. Ltd. M

REPORT NO: 020033-RF-ID FCC ID: NI3-EP-236 DATE: 09/16/2002 I/

0363
6. OUTPUT POWER MEASUREMENT

6.1 Standard Applicable

According to 8§15.247(b)(2), the maximum peak output power of the intentional radiator shall not ex-
ceed 1 Watt.

6.2 Measurement Procedure
1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the

power meter or spectrum.
3. Record the max. reading.

4. Repeat above procedures until all frequency measured were complete.
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C&C Laboratory Co. Ltd. M

REPORT NO: 020033-RF-ID FCC ID: NI3-EP-236 DATE: 09/16/2002 ¥

6.3 Measurement Result

Peak Output Power
Reading Cabble Output Output Limit
CH Power Loss Power Power (W)
dBm dBm W
Result
BASE LOWER | 27.50 0.00 27.50 0.56234 1 PASS
(Internal
Antenna MID 27.30 0.00 27.30 0.53703 1 PASS
Port) Upper 26.60 0.00 26.60 0.45709 1 PASS
BASE LOWER | 27-80 0.00 27.80 0.60256 1 PASS
(External
Antenna MID 26.61 0.00 26.61 0.45814 1 PASS
Port) Upper 24.83 0.00 24.83 0.30409 1 PASS
LOWER | 26.15 1.00 27.15 0.51880 1 PASS
HANDSET|  vp 26.7 1.00 27.70 0.58884 1 PASS
HIGHER | 26.74 1.00 27.74 0.59429 1 PASS
Average Output Power
Reading Cabble Output Output Limit
CH Power Loss Power Power (W)
dBm dBm W Result
BASE LOWER | 17.90 0.00 17.90 0.06166 1 PASS
(Internal
Antenna MID 17.27 0.00 17.27 0.05333 1 PASS
Port) Upper 15.16 0.00 15.16 0.03281 1 PASS
BASE LOWER | 16.66 0.00 16.66 0.04634 1 PASS
(External
Antenna MID 16.00 0.00 16.00 0.03981 1 PASS
Port) Upper 13.71 0.00 13.71 0.02350 1 PASS
LOWER | 15.19 1.00 16.19 0.04159 1 PASS
HANDSET MDD 15.9 1.00 16.90 0.04898 1 PASS
HIGHER 16 1.00 17.00 0.05012 1 PASS
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C&C Laboratory Co. Ltd. M

REPORT NO: 020033-RF-ID FCC ID: NI3-EP-236 DATE: 09/16/2002 ¥

6.4 Measurement Equipment Used:

E?:(J:DPEM ENT MFR Model No. Serial No. LAST CAL. Cal. Due.
Power Meter HP 436A 2709A29027 | 03/16/2002 | 03/15/2003
Power Sensor HP 8481A 2702A61366 | 03/16/2002 | 03/15/2003
low loss cable Huber + Suhner Sucoflex 104 N/A N/A N/A
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C&C Laboratory Co. Ltd. M

REPORT NO: 020033-RF-ID FCC ID: NI3-EP-236 DATE: 09/16/2002 ¥

7. 20dB BAND WIDTH

7.1 Standard Applicable

According to 815.247(a)(1)(ii), Frequency hopping systems operating in the 2400MHz-2483.5 MHz
and 5725MHz — 5850MHz bands. The Maximum 20dB bandwidth of the hopping channel is IMHz.

7.2 Measurement Procedure
1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port

to the spectrum analyzer.
3. Set the spectrum analyzer as RBW=30KHz(1 % of Bandwidth.), Span= 2MHz, Sweep=auto
4. Mark the peak frequency and —20dB (upper and lower) frequency.

5. Repeat above procedures until all frequency measured were complete.

7.3 Measurement Result

CH Bandwidth Bandwidth Limit Result
(MHz) (MHz)
Lower
0.392 1 PASS
Mid
Headset 0.404 I PASS
Higher
0.232 1 PASS
Lower
0.154 1 PASS
B Mid
ase 0.198 1 PASS
Higher
0.159 1 PASS

7.4 Measurement Equipment Used:

EQUIPMENT MFR . LAST CAL.
Q M ode No. Serial No. Cal. Due.
TYPE
Spectrum Analyzer | ADVANTEST R3271A NA 10/15/2001 | 10/14/2002
low loss cable Huber + Suhner Sucoflex 104 N/A N/A N/A
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C&C Laboratory Co. Ltd. M

REPORT NO: 020033-RF-ID FCC ID: NI3-EP-236 DATE: 09/16/2002 ¥

20dB Band Width Test Data CH-L ow (BASE)

190 Level@dBu¥l EBEW 20 KH= YEW 30KH=
Trace w™
110-
1
100- /\
a0 -
2 3
20-
0-
- M
50-
40— MH=
1 1 1 1 1 1 1
2400 564 2400 200 2401 000 2401 200 2401 400 2401 564
FrequencywhiHz)
Cuztom MName: Engineer: _
|SEI'IAO | |JOE | Peak | 2401.07) MH= Band Width
todel Name: Report No.: 09 28| dBu¥ 0.154|MHz
[Er-226 | [pe0sR | Deltst [Z90098] MHz Delts [Z40113] MHz
Test Mode:
79 42 dBuV 79.30(dBaV
|EIASE Low |
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C&C Laboratory Co. Ltd.

REPORT NO: 020033-RF-ID

FCC ID: NI3-EP-236 DATE: 09/16/2002

20dB Band Width Test Data CH-Mid (BASE)

13 . Level(dBuv) EEW 30KHz YEW 30EKH=
Trace
110-
100 - 1
a0 - /...\
20 - 2 \ q\:‘
a0- X “‘*ﬂh‘“
a0 - M‘“‘u.._
an ety
50-
a0 - MHz
1 1 1 1 1 1 1
2441 150 2441 400 2441 400 2441 200 2442000 2442 150
Frequency(tdHz)
Cztonm Mame: Engineer: _
|SEI-IAO | |JOE | Peal | 2441.65| MHz Band Width
Model Hame: Report No. 05 71] ABu¥ 0.195] MHz=
[EP-236 | [pE00sR | Dettal [FATST\MHz  Deltez [F39T77] MHz
est Mode: 75.53) dBuY 75 66| dBuT

|EIP.SE MID
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C&C Laboratory Co. Ltd. M

REPORT NO: 020033-RF-ID FCC ID: NI3-EP-236 DATE: 09/16/2002 ¥

20dB Band Width Test Data CH-High (BASE)

Level{dBu¥) EEW Z20KH= VEW 20EKH=z

10- Trace » ™

110-

100-

oo -

a0-

T0-

éil -

0-

a0 - MH=

1 1 1 1 1 1 1
2479 370 2479 500 2479 A00 2479 700 2479 200 2479 870
Frequency(tdHz)

Cuztom Mame: Enginesr:
|SEI-IAD | |JCIE | Peak [ 2470.64] MHz Band Width

Model Name: Feport o 01 56) dEuv 0.159] MHz

[E-236 | |paoo3zR | Delts] [Z¥79.55| MHz  Dielts2 [2879.71] MHz

Test Mode: 02| BV 20| dBu¥

|E£LSE HI |

Page 30

Rev. 01



C&C Laboratory Co. Ltd.
REPORT NO: 020033-RF-ID

FCC ID: NI3-EP-236

DATE: 09/16/2002

20dB Band Width Test Data CH-Low (HANDSET)

IZED—LWEI{dEuﬁ EBW 30KH= YBW 20 KHz

Trace o™=
110-

100 - 1
N /JJ L
20 - E
-

60 -]
50-

MH=
4D_| | 1 1 | | ] 1 | \
2400194 2400500 2400730 0 2401000 2401250 2401500 2401750 2402.000 240219

Frequencw(ldHz)

Cuztom Mame: Enginesr: _
|SEHAO | |JDE | Feal: [ 2401 2] MHz Band Width
Model Hame: Report No.: 06 51| dBu¥ 0.302| k{H=
[E-256 | [ooR | Dottt [ZHO0T0|MHz  Dilte [Z90T 27 Mz
Test Mode:

7651 dBu¥V 75.49|dBu¥V
|H£LI-IDSET Lo |

Page 31

Rev. 01

B>

>

I/
0363



B>

C&C Laboratory Co. Ltd. M

REPORT NO: 020033-RF-ID FCC ID: NI3-EP-236 DATE: 09/16/2002 ¥

20dB Band Width Test Data CH-Mid (HANDSET)

190 Level{dBu¥) EBW 30 KHz YBW 30EKH=z
Trace o™
110-
1
100-
a0- J ‘\
2 \ 3
B0-
N ‘/,./J \‘5
60 - e
S0- ' ""*-Hf"'"
4n- MMHz
| | | | | 1 | | 11
2440760 244000 244250 244500 0 2441750 2442000 0 24422350 2442 500 24472 780
Frequencyh{Hz)
Cuztorm Mare: Engineer: _
|SEI'IAD | |JOE | Peal | 2441 77| MHz Band Width
Model Wame: Report No - o7 28| dBu¥ 0.404 | MHz
[EP-226 | [0022R | Dottt [THATAS|MHz Dt [ZA9T 55| MMz
Test Mode: 77 28| dBu¥ 7128 dBuV

|HAI'IDSET M1 |
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C&C Laboratory Co. Ltd. M

REPORT NO: 020033-RF-ID FCC ID: NI3-EP-236 DATE: 09/16/2002 ¥

20dB Band Width Test Data CH-High (HANDSET)

190 - Level{dBu¥) EBW 30 EKH= VBW 30EKEH=z
Trace
110-
1
100 - n
o0-
o £
2l-
-
Al -
a0-
A0 - }Hz
| | | | | | 1 | | |
2472 908 2479 250 2479 500 2479750 0 2420000 0 2480250 2480500 2420 908
FrequencwikdHz)
Cstom Mame: Engineer: _
|SEI-I£LD | |]|:|E | Peal | 2472 93| MHz Band ®Width
Model Nanme: Feport Na - 00 18] dBu¥ 0232 MH=
[EP-256 | [rooR | Deltal [ZTHTO 70| MHz Delts [Z979.90] MHz
Lest Mode: 7376| dEu¥ 73.58] dEu¥

|HAI-IDSET HI |
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C&C Laboratory Co. Ltd.

REPORT NO: 020033-RF-ID FCC ID: NI3-EP-236

B>

>

DATE: 09/16/2002 W/

8. 100KHz BANDWIDTH OF BAND EDGESMEASUREMENT

8.1 Standard Applicable

0363

According to 815.247(c), in any 100 KHz bandwidth outside the frequency bands in which the spread
spectrum intentional radiator in operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20dB below that in the 100KHz bandwidth within the band that contains the
highest level of the desired power, In addition, radiated emissions which fall in the restricted bands, as
defined in §15.205(a), must also comply with the radiated emission limits specified in15.209(a).

8.2 Measurement Procedure

1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port

to the spectrum analyzer.

S kW

8.3 Measurement Result

Refer to attach spectrum analyzer data chart.

8.4 Measurement Equipment Used:

Set center frequency of spectrum analyzer = operating frequency.
Set the spectrum analyzer as RBW,VBW=100KHz,Sweep = auto.
Mark Peak ,2.4GHz and 2.4835GHz and record the max. level.

Repeat above procedures until all frequency measured were complete.

EQUIPMENT MFR . LAST CAL.
Q M ode No. Serial No. Cal. Due.
TYPE
Spectrum Analyzer | ADVANTEST R3271A NA 10/15/2001 | 10/14/2002
low loss cable Huber + Suhner Sucoflex 104 N/A N/A N/A
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C&C Laboratory Co. Ltd.
REPORT NO: 020033-RF-ID

FCC ID: NI3-EP-236

DATE: 09/16/2002

Out of Band Test Data CH-L ow (Base)

o Level{iBu¥) EEW 100 KH= YEW 100 KH=
Loirmit o™
1
100- — Trace w,
Peak + '
o0 -
E0-
- [ l
6':' - r
a0-
IRUPYTY FFSIRETS FF P PRFIPT PP Y ST A W S Ty e
40—
30 T | | | | | | | | | | |
2352.0a4 23600000 2365.000 2370000 2375000 2380000 Z385.000 2390000 2395000 2402 Oad
Frequencw(k{Hz)
Cuztom MName: Engineer:
|SEHAO | |JOE |
Model Name: Report Ho.
|EP-23I5 | |IIIEEII333-R |
Test Mode:
|EL‘LSE LOwr |
FrecmencwiIHz) | Fead Level (dBu') | Probe (dB) | Cable Loss (dB) | LevelldBu
1 2401 .1a40 o721 000 aa o7 el
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C&C Laboratory Co. Ltd.

REPORT NO: 020033-RF-ID FCC ID: NI3-EP-236 DATE-: 09/16/2002
Out of Band Test Data CH-High (Base)
1o~ Level{dBui) EBW 100 EHz YBW 100 KH=
Lt o
100 - T Trace
Peak 1 '
a0 - I
a0-
-
al - i\
a0-
| PURFSFIR PR VPR B PR T TR SIS PP ol A TR PP R M
-
3D_| I [ I [ I I I [ I I 1
2419 04 2485000 2490000 2495000 2500000 2505000 2510000 2515000 2520000 2529 Da4d
Frequency(kdHz)
Cztom Mame: Engineer:
|SEI'I£LD | |JOE |
Model Wame: Report Ho
|EP-23I5 | |EIEEIEI33-R |
Test Mode:

|EIASE HI |

FrequencwilIHz) [Fead Level (dBuW) | Probe (dB) [Table Loss (dB) | LevelidBu¥
2479 fadl ] 0.00 0.oo Q236

—_
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C&C Laboratory Co. Ltd. M

REPORT NO: 020033-RF-ID FCC ID: NI3-EP-236 DATE: 09/16/2002 ¥

Out of Band Test Data CH-L ow (Handset)

100 - Level({dBu¥) EBW 100 KH= YBW 100 KH=
3| Lt ey
Trace o,
-
Peak + '
2l-

-

|
il
i
WU

B VOIS WU SEF YU B TP SO PRV .Y W SO W DV |
20— i i i i i i i i i i |
2352500 2360000 2365000 2370000 2375000 2320000 2323000 2390000 2395000 2402.500
Frequency(hdHz)

Cuztom MName: Engineer:

|SEI'I£LD | |JOE |

Model Mame: Report Ho

|EP-23I5 | |I:IZI:II]33-R |

Test Mode:

|HAI'IDSET CH-LO |

FrequencwihIHz) |Fead Lesel (dBuWl | Probe (dB) |Cable Logs (dB) | Level(dBuV)

1 23975000 53.30 0.0a0 0.00 53.30
2 23991000 5803 0.0a0 0.00 5803
3 2401 2000 93.26 0.00 0.00 93.26

Page 37

Rev. 01



C&C Laboratory Co. Ltd.
REPORT NO: 020033-RF-ID

FCC ID: NI3-EP-236

DATE: 09/16/2002

Out of Band Test Data CH-High (Handset)

0o Level{dBui) REW 100 EHz YEW 100 KHz
Loirnit ™)
100 - Trace o™,
Peak + '
o0-
30-
HiE
-
MW
N MA
s0- 1\
40 -
Piiganlbrynlbbifolagd 4 il
30 T 1 | | | | | | | | | |
2477.000 2485000 2490000 2495000 2500000 2505000 2510000 2515000 2520.000 2527000
Frequencw(k{Hz)
Cuztom Mame: Engineer:
|SEI-IAO | |JOE |
Model Mame: Report Ho.:
|EP-23I5 | |EI2I:IEIBS-R |
Test Mode:
|HAI'IDSET ZH-HI |
FreouencwiIWIHz) |[Fead Lesel (dBu¥)|Probe (dB} |Cable Loss (dB) | LewvelldBu
1 2479 8000 o0 g5 Q.00 aa o0 g5
2 2481 8000 a7.32 0.0 non a7.32
3 2452 9000 al.la 0.0 non al.la
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