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TEST PROCEDURE

GENERAL: This report shall NOT be reproduced except in full without the witten
approval of TIMCO ENG NEERI NG, |INC. Shielded interface cables were used in all cases
except for cables connecting to the tel ephone Iine and the power cords. A test
program was run which sinulated a nornmal data transm ssion on a network.

PONER LI NE CONDUCTED | NTERFERENCE: The procedure used was ANSI STANDARD C63. 4- 1992
using a 50uH LISN. Both lines were observed with the UUT transmtting. The bandwi dth
of the spectrum anal yzer was 10kHz with an appropri ate sweep speed. The anbi ent

tenperature of the UUT was 78°F with a hum dity of 55%

BANDW DTH 6. 0 dB: The nmeasurenents were nmade with the spectrum anal yzer's resol ution
bandwi dth (RBW=1. OMHz and the vi deo bandwi dth (VBW =3.0MHz and the span set as
shown on pl ot.

POAER QUTPUT: The RF power output was neasured at the antenna feed point using a
Agi | ent 8900C peak power neter.

ANTENNA CONDUCTED EM SSI ONS: The RBWE100 kHz, VBWE300 kHz and the span set to 20 Mz
and the spectrum was scanned from 30 MHz to the 10'" Harnonic of the fundanental .

RADI ATI ON | NTERFERENCE: The test procedure used was ANSI STANDARD C63. 4- 1992 usi ng
an Agilent spectrum analyzer with a pre-selector. The bandwi dth (RBW of the

spect rum anal yzer was 100 kHz up to 1 GHz and 1 MHz above 1GHz with an appropriate
sweep speed. The VBWabove 1 Gz was = 3 MHz. The anal yzer was calibrated in dB
above a microvolt at the output of the antenna. The anbient tenperature of the UUT

was 85°F with a humidity of 57%
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PRCDUCT DESCRI PTI ON:

The NMb -MR-1 is a direct sequence spread spectrumradi o that operates in the 2400 to
2483.5 MHz band.

EUT

CFU and
transcerer

(PCMIA card)

Armplifer and
integral
antenna

APPLI CANT: YDl W RELESS
FCC I D: NVb- MR- 1
REPORT #: Y/ Young_NMb\ 774ZUT3\ 774ZUT3Test Report . doc
Page 3 of 17



APPLI CANT:

FCC I D

NAME OF TEST:

RULES PART NO. :

REQUI REMENTS:

TEST PROCEDURE:

TEST DATA:

APPLI CANT: YDI

YDl W RELESS
NVB- MR- 1

PONER LI NE CONDUCTED | NTERFERENCE

15. 107( a)
QUASI - PEAK AVERAGE
.15 — 0.5 Mz 66-56 dBuV 56- 46 dBuV
0.5 — 5.0 56 46
5.0 — 30. 60 50

ANSI STANDARD C63. 4-1992. The spectrum was scanned from
0.15 to 30 MHz.

POAER LI NE CONDUCTED PLOT

LINE 1
MKR 158 kHz
Fi REF 7.80 mV ATTEN 418 dB + 10 dB 195 W
=) R e N B = o e
18 dB/ ; ; i ; ;
. ! | : ‘ ~
S VNN SHUUUUUIY: SUSPIS SEDUS SO SR SR
i : )
; | . 1 i
OFFSET | ! S S
-12.8 ; I | : i
dB A ! | _ ; | N_J
i
DL
251
9%
4 i
| i
‘ ;
_ : - R ]
|
|
: |
Lo |
T 1 ‘
| H | 1 i : i .
L 1 l S AR N I I ]
START 150 kHz STOP 39.Q MHz
RES BW 1@ kHz (i) VBW 1@ kHz SWP 2.38 sec
W RELESS

FCC I D: NVb- MR- 1
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POVER LI NE CONDUCTED PLOT
LI NE 2

MKR 1583 kHz

@j REF 7.80 mV ATTEN 410 dB + 4@ dB 204 W
r ! I ’ [ ! I ! ! ' !

i@ dB/ | ! ! : i : i ! |
i H . i |

OFFSET ol e o o e = oo e e L D S
-12.2 | ‘ :
dB

DL
251
[\

Lo
|
1 : ‘
i | I i i i [ N N WS
START 4150 kHz STOP 38.9 MHz
HES BW 10 kHz (1) VBW 19 kHz SWP 2.30 sec

TEST RESULTS: Both |ines were observed. The neasurenents indicate that the unit
DCES appear to neet the FCC requirenents for this class of equipnrent.
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APPLI CANT:

YDl W RELESS

FCC |1 D: NMVB- MR- 1
NAMVE OF TEST: 6. 0dB BANDW DTH
RULES PART NO.:  15.247(a)(2)
REQUI REMENTS: The 6.0 dB bandw dth nmust be greater than 500 kHz.
MEASUREMENT: The 6.0 dB bandw dt h neasured @ 2433. 00VMHz was
12. 90 MHz.
6 dB BANDW DTH PLOT
MKR A 12.890 MHz
ﬁa REF 62.2 dBwV ATTEN 10 dB + 27 dB -g.20 dB
WM
1@ dB/ 1
van =
OFFSET e \
-35.0 \\\
aB ARKER A
“12.80 MHz
- .80 dB
CENTER 2.411 8 GH=z ' SPAN 22.2 MHz
RES BW 1 MHz (1) VBW 1 MHz SWP 28.0 msec
APPLI CANT: YDI W RELESS
FCC I D. NVb-MR-1
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NAME OF TEST: RF POVNER QUTPUT
RULES PART NO. : 15.247(b) 1.0 watt or +30 dBm
VEASUREMENT: 158.0 matts or 22.0 dBm @ 2433. OMHz

15. 247(c) Met hod of Measuring RF Power output: The Peak power Sensor was connected
in place of the antenna.

Agi | ent
PEAK
PWR MIR
8900C

UUT Less PEAK POWNER

ant enna SENSOR HP84811A
LAPTCP

CPU

Note: 3 places in the band were neasured and the worst case presented above.

15. 247(c) Met hod of Measuring RF Conducted Spurious Em ssions
Agi | ent
Spectrum
Anal yzer
85668

TRANSM TTER 50 OHM RESI STI VE

UNDER TEST LOAD

ATTENUATOR
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NAME OF TEST: SPURI QUS EM SSI ONS AT ANTENNA TERM NALS

REQUI RENENTS: Em ssions nust be at |east 20 dB down fromthe
hi ghest emi ssion level within the authorized band as neasured with a
100 kHz RBW
EM SSI ON dB BELOW
FREQUENCY CARRI ER
Mz
2453 0
4864 -58.5
7316 -68.5
9744 -73.5
12157 -68.5

NOTE: The spectrum was scanned to the 10'" har noni c.
Three channels in the band were checked and the worst case presented
above.
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15.247(c), 15.205 &15.209(b) Field strength of spurious_eni ssions:

REQUI REMENTS:

FI ELD STRENGTH FI ELD STRENGTH S15. 209

of Fundanent al : of Har nmoni cs 30 - 88 MHz 40 dBuV/ m @M
902- 928MVHz 88 -216 MHz 43.5
2.4-2.4835GH# 216 -960 MHz 46

127. 38dBuV/ m @m 54 dBuV/ m @m ABOVE 960 MHz 54dBuV/ m

EM SSI ONS RADI ATED QUTSI DE OF THE SPECI FI ED FREQUENCY BANDS, EXCEPT FOR HARMONI CS,
SHALL BE ATTENUATED BY AT LEAST 50 dB BELOW THE LEVEL OF THE FUNDAMENTAL OR TO THE
GENERAL RADI ATED EM SSION LIM TS IN 15. 209, WH CHEVER IS THE LESSER ATTENUATI ON.

REQUI REMENTS: Emi ssions that fall in the restricted bands (15.205) nmust be | ess than
54dBuV/ m ot herwi se the spurious and harnoni cs nust be attenuated by at |east 20dB.

TEST DATA:
Al'l data taken with Peak Detector.
Tuned Em ssi on Met er ANT. Coax Field
Frequency Frequency Reading POLARITY Loss Correction Strength Mar gi n
MHz MHz dBuVv dB Fact or dBuV/ m daB
dB

2,410.0 2,109. 00 12.0 \Y, 3.09 28. 77 43. 86
2,410.0 2,109. 00 18.1 H 3.09 28. 77 49. 96
2,410.0 2,312.00 11.0 H 3.25 29.10 43. 35
2,410.0 2,389.80 26.0 H 3.31 29. 22 58. 53
2,410.0 2,410. 00 72.5 H 3.33 29. 26 105. 09
2,410.0 2,410. 00 74.5 \Y, 3.33 29. 26 107. 09
2,410.0 2,712.00 13.0 H 3.57 29. 87 46. 44
2,410.0 2, 806. 00 9.8 \Y 3.64 30. 07 43.51
2,410.0 2, 806. 00 11.5 H 3.64 30. 07 45. 21
2,410.0 4,824.00 10. 8 H 5.95 34. 14 50. 89
2,410.0 4,824.00 16.2 \Y, 5.95 34. 14 56. 29
2,432.0 2,130.00 17. 4 H 3.10 28.81 49. 31
2,432.0 2,432.00 69. 7 \Y 3.35 29. 29 102. 34
2,432.0 2,432.00 74.1 H 3.35 29. 29 106. 74
2,432.0 2,782.00 10.6 \Y, 3.63 30. 02 44, 25
2,432.0 4, 864. 00 13.6 H 6.01 34. 26 53. 87
2,432.0 4, 864. 00 14.3 \Y 6.01 34.26 54.57
2,463.0 2,163.00 16.8 H 3.13 28. 86 48.79
2,463.0 2,463. 00 68. 9 \Y, 3.37 29. 34 101. 61
2,463.0 2,463.00 74.7 H 3.37 29. 34 107. 41
2,463.0 2,483.50 18.3 H 3.39 29. 37 51. 06
2,463.0 4, 864. 00 13.1 H 6. 15 34.58 53. 83
2,463.0 4, 864. 00 13.2 \Y, 6. 15 34.58 53.93

Not e: Spurious and harnonics were neasured to the 10'" harnoni c.

METHOD OF MEASUREMENT: The procedure used was ANSI STANDARD C63. 4-1992 & the FCC/ OET
CGui dance on Measurenments for Direct Sequence Spread Spectrum Systems — Public Notice
54797 Dated July 12, 1995. Measurenments were made at the open field test site of

TI MCO ENG NEERI NG | NC. | ocated at 849 N.W State Road 45, Newberry, FL 32669.
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15. 247(c),

15. 205 &15. 209( b)

REQUI REMENTS:
FI ELD STRENGTH
of Fundanent al :

902- 928MHz

2.4-2.4835G
127. 38dBuV/ m @m

Fiel d strength of spurious em ssions:

FI ELD STRENGTH S15. 209

of Har nmoni cs 30 -

54 dBuV/ m @m

88 MHz 40 dBuV/ m @M
88 -216 Mz 43.5

216 -960 Mz 46

ABOVE 960 MHz 54dBuV/ m

EM SSI ONS RADI ATED QUTSI DE OF THE SPECI FI ED FREQUENCY BANDS, EXCEPT FOR HARMONI CS,
SHALL BE ATTENUATED BY AT LEAST 50 dB BELOW THE LEVEL OF THE FUNDAMENTAL OR TO THE
GENERAL RADI ATED EM SSION LIM TS IN 15. 209, WH CHEVER | S THE LESSER ATTENUATI ON.

Em ssions that fall
54dBuV/ m ot herwi se the spurious and harnoni cs nust

All data taken w th AVERAGE Det ect or.

REQUI REMENTS:
TEST DATA:

Tuned Eni ssi on
Frequency Frequency
MHz MHz
2,410.0 2,109.00
2,410.0 2,109. 00
2,410.0 2,312.00
2,410.0 2,389. 80
2,410.0 2,712.00
2,410.0 2, 806. 00
2,410.0 2, 806. 00
2,410.0 4,824.00
2,410.0 4,824.00
2,432.0 2,130.00
2,432.0 2,782.00
2,432.0 4,864. 00
2,432.0 4,864. 00
2,463.0 2,163.00
2,463.0 2,483.50
2,463.0 4,924. 00
2,463.0 4,924. 00

Not e: Spurious and harnonics were neasured to

METHOD OF MEASUREMENT: The procedure used was ANSI
Gui dance on Measurenents for

Met er ANT. Coax
Reading POLARI TY Loss
dBuV dB

09
09
25
31
57
64
64
95
95

'_\ 1
PoPpbdROND
PpUlo®PO®O
<IIK<IIII<
GAWWwwwww

10
63
01
01

Orp©
©® g O
<I<I
o0 ww

13
39
01
01

wo N
o1

gk~ oo
<IIZXT
2o ww

in the restricted bands (15.205) rmust be |less than

be attenuated by at |east 20dB.

Correction
Fact or

dB

28.
28.
29.
29.
29.
30.
30.
34.
34.

28.
30.
34.
34.

28.
29.
34.
34.

77
77
10
22
87
07
07
14
14

81
02
26
26

86
37
26
26

the 10'" har noni c.

Field

33.
39.
32.
24.
36.
32.
38.
50.
44.

41.
30.
45,
47.

39.
32.
44,
43.

Strength Mar gi n
dBuV/ m dB

86
46
95
41
24
71
21
89
69

51
05
07
17

49
11
13
23

STANDARD C63. 4- 1992 & the FCC/ CET

Direct Sequence Spread Spectrum Systens — Public Notice

54797 Dated July 12, 1995. Measurenents were made at the open field test site of
| ocated at 849 N.W State Road 45, Newberry,

TI MCO ENG NEERI NG | NC.
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FCC I D
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Met hod of Measuring Radi ated Spurious Em ssions

CPU with

Transmitter
under test

e« IMrs —>

Antenna

Spectrum
L Analyzer

Power
Supply

Equi pnent pl aced 80cm above ground on a rotatable platform
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APPLI CANT:

FCC I D

NAME OF TEST:

REQUI REMENTS:

TEST PROCEDURE:

APPLI CANT:
FCC I D
REPORT #:

YDl W RELESS
NVB- MR- 1
RADI ATED SPURI QUS EM SSI ONS | NTO ADJACENT RESTRI CTED BAND

Emi ssions that fall in the restricted bands (15.205). These
em ssi ons must be less than or equal to 500 uvV/m (54 dBuv/ m.

An in band field strength neasurenent of the fundanental Eni ssion
using the RBWand detector function required by C63.4-2000 and FCC
Rul es. The procedure was repeated with an average detector and a

pl ot nade. The calculated field strength in the adjacent restricted
band is presented bel ow.

upper edge 2483.5 Mz

Peak Aver age

18. 3 dBuVv -0.65 dBuvV Fromplots
3.39 dB Coax | oss 3.39 dB Coax | oss

29. 37 dB ACF 29. 37 dB ACF

51.06 dBuV/ m 32.11 dBuV/m

YDl W RELESS

NVB- MR- 1

Y/ Young_NWb\ 774ZUT3\ 774ZUT3Test Report . doc
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Upper Band Edge

MKR 2.483 521 GHz

/P REF 62.08 dBnV ATTEN 10 dB + 20 dB 18 .30 dBV
10 dB/

OFFSET

—-35.09

aB8 MARKER

L2483 521 GHz
i B,

. |
START 2.477 BO@ GHz STOP 2.485 @0 GHz
RES BW 1 MHz (1) VBW 1 MHz SWP 20.8 msec

MKR 2.483 665 GH=z

'@j REF 26.1 dB WY ATTEN 190 dB + 20 dB -2 .65 dBuv
LINEAR ‘ ‘

- ]
OFFSET
-35.
as MARKER

2.483 665 GHz
-2.65 dB W

~ il

\"(\/ Ja A

AV

—\/-\4""‘\-——-‘-———%-—\
START 2.477 02 GHz STOP 2.485 208 GHz
RES BW 1 MHz (1) VBW 1@ Hz SWP §5.90 sec

APPLI CANT: YDl W RELESS
FCC I D: NVb- MR- 1
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APPLI CANT:

FCC I D

NAME OF TEST:

REQUI REMENTS:

TEST PROCEDURE:

APPLI CANT:
FCC I D
REPORT #:

YDl W RELESS
NVB- MR- 1
RADI ATED SPURI QUS EM SSI ONS | NTO ADJACENT RESTRI CTED BAND

Emi ssions that fall in the restricted bands (15.205). These
em ssi ons must be less than or equal to 500 uvV/m (54 dBuv/ m.

An in band field strength neasurenent of the fundanental Eni ssion
using the RBWand detector function required by C63.4-2000 and FCC
Rul es. The procedure was repeated with an average detector and a

pl ot nade. The calculated field strength in the adjacent restricted
band is presented bel ow.

| ower edge 2390 MHz

Peak Aver age

26. 00 dBuV from pl ot -1.50 dBuV from pl ot
3.31 dB Coax | oss 3.31 dB Coax | oss

29.22 dB ACF 29.22 dB ACF

58. 53 dBuV/ m 31.03 dBuV/ m

YDl W RELESS

NVB- MR- 1
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Lower Band Edge

MKR 2.389 85 GHz
hﬂ REF 62.0 dBwW ATTEN 120 dB + 290 dB 26 .99 dBv

19 dB/

OFFSET
—-35.42

as MARKER L .uﬁﬁmhnm
2.389 8% GHA WW“
..

26, 0P dBV

START 2.385 4 GHz STORP 2.4008 @ GHz
HES BW 4 MHz (1) VBW 1 MHz SWP 20.0 msec

MKR 2.380 @8 GHz

/¢7 REF 33.4 dBwV ATTEN 18 dB + 28 dB —-1.50 dBuv
LINEAR
OFFSET
-35.0
as MARKER i /\
2.380 20 GHAZ
—1 .50 dBwW
| AL
N/ '
//\VJ
//JM
_*"_N_”/d/\ I
START 2.385 @ GH=z STOP 2.408 B GHz
RES BW 4 MHz (1) VBW 410 Hz SWP 7.20 sec

APPLI CANT: YDl W RELESS
FCC I D: NVb- MR- 1
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APPLI CANT: YDl W RELESS

FCC | D NVB- MR- 1

NAVE OF TEST: POAER SPECTRAL DENSI TY

RULES PART NO. : 15. 247(d)

REQUI REMENTS: The peak | evel neasured nust be no greater than +8.0 dBm
DATA: THE PLOT IS SHOMWN | N EXHI BI TS #8

The | evel at 2432.94 MHz was —-69. 60 dBm

-69. 60 dBm
+20 dB Attn.
+35 dB Correction Factor
+55 dB
-14.6 dBm
MKR 2.432 8186 GHz
ﬁﬂ REF —19.0 dBm ATTEN 10 dB + 28 dB -89 .68 dBm (1Hz)
10 dB/
SAMPLE
| {
o L o Mm\hldelfﬂhw.iuh hhij“
m (i L wll'mw'
[q v | T I’ rl IIIH I“ | | II “ ']
CENTER 2.432 76 GHz : SPAN 2.08 MHz
RES BW 3 kHz (i) VBW 1@ kHz SWP 58 sec

Not e: Power Spectral Density was neasured in 3 places and the worst case presented
above.
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MPE Cal cul ati on

Wher e t he:
Power is 22 dBm or 158 nW
The antenna is a dipole

S=1 represented as 1500/ 1500=1 (for frequencies above 1500 MHz

The transnmitter on time is 100% represented as 100% duty factor and 30 m nutes in 30
m nut es.

W :'=0.158 power in Watts D:=1 Duty Factor in decimal % (1=100%)

E:=30.0 exposure time in minutes U:=30 (use 6 for controlled and 30 for uncontrolled

Wexp::WDD@Eﬂ PC::E
v

u
PC=1 percent on time

Wexp = 0.158 Waitts

Po:=158 mWatts dBd =1 antenna gain f'=1500 Frequency in MHz

G:=dBd + 2.15 gain in dBi

G ; ; f
55 gain numeric S =——
cn:=10% 1500 controlled exposure
300 for controlled
1500 for uncontrolled
Gn = 2.065 S=1

R:= GPo_EBn) Rinches ::i
J (4cmrs) 2.54

= distance in centimeters
R =506 Rinches = 2.006
required for compliance

Sunmery: Distance required for conpliances 2 inches or 5 cm
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