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TEST PROCEDURE

GENERAL: This report shall NOT be reproduced except in full wthout
the witten approval of TIMCO ENG NEERI NG, |INC. The UUT was transnit-
ting a test signal during the testing.

15.247(a) (1) CARRI ER FREQUENCY SEPERATI ON & NUMBER OF CHANNELS: A near
field probe was used to sence the signal of the UUT. The UUT was nade
to hop its full range. The spectrum anal yzer was set to view the
frequency range from902 to 928MHz and placed in the menory node. A
plot was then made of the display showing the number of channels,
64 and the seperation of the channels, &chsepé&

15.247(a)(1) (i) CARRIER FREQUENCY DWELL TIME: A near field probe was
used to sence the signal of the UUT. The UUT was made to hop its full
range. The spectrum anal yzer was set to view the frequency range from
902 to 928MHz and the center of the HOPPI NG RANGE was centered on the
Spect rum Anal yzer. The SPAN was then set to ZERQ(0) and the SWEEP TI ME
was set to 20 seconds. The by analyzing the plot of the total ON TIME
of the UUT during the 20 Seconds it was deternined the dwell tine on
any frequency was | ess than 0.4Seconds.

15.247(b)(2) POAER OQUTPUT: The RF power output was nmeasured at the
antenna feed point by renoving the permanent antenna and connecting
the UUT to a peak power neter, HP Mbdel No. 8900C.

15.247(c) ANTENNA CONDUCTED EM SSI ONS: The RBW100KHz, VBW > or = RBW
and the spectrumwas scanned from 30MHz to the 10th Harnonic of the
f undanent al .

RADI ATI ON | NTERFERENCE: The test procedure used was ANSI STANDARD
C63. 4- 1992 using a HEW.LETT PACKARD spectrum analyzer with a prese-
lector. The analyzer was calibrated in dB above a nicrovolt at the
output of the antenna. The resol uti on bandwi dth was 100KHz and the
vi deo bandwi dth was 300KHz up to 1.0GHz and 1.0MHz with a video BW of
3.0MHz above 1.0GHz. The anbient tenperature of the UUT was 720 F with
a humdity of 76.2% The hoppi ng was stopped at the [ow end, niddle
and high end of the band in order to test the radiated em ssions.

POVNER LI NE CONDUCTED | NTERFERENCE: The procedure used was ANSI STAN
DARD (C63.4-1992 using a 50uH LISN. Both lines were obser ved.
The bandwi dth of the spectrum analyzer was 10kHz with an appro-
priate sweep speed. The anbient tenperature of the UUT was 78Deg F
with a hunmdity of 65%
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TEST PROCEDURES CONTI NUED

FORMULA OF CONVERSI ON FACTORS: The Field Strength at 3m was estab-
lished by adding the meter reading of the spectrum analyzer (which is
set toread in units of dBuV) to the antenna correction factor sup-
plied by the antenna manufacturer. The antenna correction factors are
stated in terns of dB. The gain of the Presel ector was accounted for
in the Spectrum Anal yzer Meter Readi ng.

Exanpl e:
Freqg (Miz) METER READI NG + ACF = FS
33 20 dBuV + 10.36 dB = 30.36 dBuV/ m @ 3m

TEST EQUI PMENT LI ST

1. Spectrum Anal yzer: Hewl ett Packard 8566B - Opt 462, w
presel ect or 85685A, & Quasi - Peak Adapter HP 8565CA, & HP
8449B - OPT HO2 Cal. 6/26/98

2. Signal GCenerator, Hew ett Packard 8640B, cal. 10/1/98
3. Eaton Biconnical Antenna Mddel 94455-1
20-200 MHz Serial No. 0997 Cal. 5/15/98
4. Electro-Metric Dipole Kit, 20-1000 MHz, Mdel TDA-30 10/15/98
5. FElectro-Metric Horn 1-18 GHz, Mddel RGA-180, Cal. 8/15/98
6. Electro-Metric Antennas Mddel TDA-30/1-4, Cal. 10/15/98
7. Electro-Metric Line |Inpedance Stabilization Network Mdel
No. EM 7821, Serial No. 101; 100KHz-30MHz 50uH. Cal.11/19/98
8. FElectro-Mtric Line |Inpedance Stabilization Network Mdel

No. EM 7820, Serial No. 2682; 10KHz-30MHz 50uH. Cal. 11/19/98
9. Special low loss cable was used above 1 GHz
10. Tenney Tenperature Chanber

| NTRODUCTI ON:  GENERAL | NFORMATI ON AND DATA

ANTENNA: The OFMRFD-8-1SM i ncorporates a pernmanent antenna having | ess
than 1 dBi gain. The antenna is pernanently epoxied in place.

PRODUCT DESCRIPTION The OFMRFD-8-1SMis a frequency hopping radio
nodem which consists of several separate blocks. The controller is
responsible for all interfacing and receives and responds to all
i ncomng events. The controller executes a nultitasking kernel which
resides in internal FLASH nenory and whi ch can be up graded in-circuit
using the auxiliary SPlI bus interface connection. The controller
powers up and down the receiver section, transnitter, the tine base
and power nanhagenent. The power nmnagenent is to reduce the power.
Thi s unit is a low power FREQUENCY HOPPING data acquisition
transmitter operating in the 902-928 MHz band.
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15.247(a) (1) CARRI ER FREQUENCY SEPARATI ON & NUMBER OF CHANNELS: The
nunber of channels was 64 and the channel separation was 230KHz for a
total bandw dth of 15.13MHz. The follow ng plot shows the total nunber
of frequencies.

15.247(a)(1)(i) The plot in EXHIBIT 16 shows that the dwell time on
any frequency is less than 0.165 Seconds.

NAVE OF TEST: 6. 0dB BANDW DTH

RULES PART NUMBER: 15.247(a)(2)

REQUI REMENTS: The 6.0dB bandw dth nust be greater than 500KHz.
MEASUREMENT: The 6.0dB bandwi dt h nmeasured 15. 13MHz MHz.

MEASUREMENT DATA: See plot on the EXH BI T 12.

NAME OF TEST: POVNER OQUTPUT
RULES PART NUMBER:  15.247(b)
MEASUREMENT: 40 MMTTS

15. 247(c) Met hod of Measuring RF Power output:

The Peak power Sensor was connected in place of the
antenna. Each configuration was tested with the coax cable length as
descri bed.

| DC POAER | | EUT |
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NAME OF TEST:

RULES PART NUMBER:

REQUI REMENTS:
FI ELD STRENGTH
of Fundanent al :

902- 928Mz

127. 38dBuV/ m @m

RADI ATl ON | NTERFERENCE

15. 249, 15. 209

FI ELD STRENGTH

of Harnoni cs

54 dBuV/ m @m

S15. 209
30 - 88 Mz 40 dBuV/ m @M
88 -216 Mz 43.5
216 -960 MHz 46
ABOVE 960 MHz 54dBuV/ m

EM SSI ONS RADI ATED OUTSIDE 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 SSI ON
LIMTS I'N 15. 209, WHI CHEVER IS THE LESSER ATTENUATI ON.

TEST RESULTS: This unit

TEST DATA:

EM SSI ON METER

FREQ
MHz

907. 18
1814. 30
2721. 50R
3628. 70R
4535. 90R
5443. 00R
6350. 20

914. 16
1828. 32
2742. 48R
3656. 64R
4570. 80R
6399. 12
8227. 44R

922. 32
1844. 60
2766. 90R
3689. 28R
4611. 60R
5533. 90
7378. 50R

83.
16.
20.
7.
4,
- 3.
-2.

READI NG
@ 3m dBuV

80
10
50
00
40
30
10

. 20
. 80
. 20
. 80

10
50

.50

.70
. 20
.30
.00
.40
. 00
.90

COAX
LGSS
dB

A SEARCH WAS MADE AT ALL
THE FUNDAMENTAL FREQUENCY.
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.90

00
14
27
41
55
68

90
00
14
28
42
69
97

90
01
15
28
42
56

. 84

ACF
dB

24,
27.
29.
32.
33.
34.
35.

24,
27.
29.
32.
33.
35.
37.

24,
27.
29.
32.
33.
34.
36.

17
26
80
07
60
62
64

14
31
86
14
64
70
64

11
38
92
22
69
73
80

DOES neet the FCC requiremnents.

>
=

.51
. 64
. 56
65
59
13
77

14
89
80
78
84
11
89

ITIITIII<K IKKIIL

67
41
64
49
29
71
26

<ITIII

FI ELD
STRNGTH MARG N
dBuv/m dB
110. 87 16
44, 36 9
51. 44 2
40. 35 13.
39.41 14.
32. 87 21.
35.23 18.
110. 24 17.
43.11 10.
40. 20 13.
40. 22 13.
37.16 16.
38. 89 15.
42.11 11.
109. 71 17.
43. 59 10.
49. 36 4,
48. 51 5.
42.51 11.
42. 29 11.
37.74 16.
UP TO THE

OF THE HARMONI CS
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NAME OF TEST: RADI ATl ON | NTERFERENCE
RULES PART NUMBER: 15. 247, 15.209

TEST PROCEDURE: ANSI STANDARD C63. 4-1992 as described on previ-
ous page.

2.993(a) (b)
2.993(a)(b) Continued Field strength_of spurious_eni ssions:

Met hod of Measuring Radi ated Spurious Em ssions

Hewl ett Packard

Spectrum

Anal yzer

HP8566A
I \ I T \ [----\
| DC | | EUT | | | |
| POAER EEEEEEE | | Voo o
| SUPPLY | | | ]
I / IR / \----/

|? 3.0 nmeters--7?

Tuned, Calibrated
Ant enna whi ch nay
be raised from4
to 20' above ground
and changed
in polarization
Equi pnent pl aced 4' above ground
on a rotatable platform
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15. 247(c) Met hod of Measuring RF Conducted Spurious Eni ssions

[---em-- \
| HP |
| Spectruni
| Anal yzer |
| 8566B |
Ve - - /
[----\
R \ R L R T \ | L |
| TRANSM TTER| | 50 OHM RESI STI VE] | O |
| UNDER TEST|------ | LOAD [ ----- \ [----- | A |
I / L / | | | D |
[/------- \| \----/
\| |/
\ e - - /
ATTENUATOR
NAME OF TEST: SPURI OUS EM SSI ONS AT ANTENNA TERM NALS
REQUI REMENTS: Em ssions nmust be at | east 20dB down from the hi ghest

emssion level wthin the authorized band as neasured with a 100KHz
RBW

EM SSI ON
FREQUENCY dB BELOW
MHz CARRI ER
907. 18 0.0
1814. 36 -34.6
2721.50R -90.9
3628. 79R -85.0
5443. 12R -93.7
7257. 48 -91.2
914. 16 0.0
1828. 32 -67.5
2742. 48R -66.4
3656. 64 -89.5
4570. 80R -82.5
5484. 96 -94.1
6399. 12 -87.4
922. 33 0.0
1844. 61 -30.0
2767. 94R -55.4
3689. 27R -50.6
4611. 57R -69.0
5533. 90 -68.3
6456. 16 -67.5
7378. 45 -64.9

NOTE: THE SPECTRUM WAS SCANNED TO THE TENTH HARMONI C.
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