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Executive Summary

The purpose of this test programme was to demonstrate compliance of the LPN Wireless, Inc.,
SafeTLink Ethernet + FT1 against the current 47 CFR 90 Subpart Y. The SafeTLink Ethernet + FT1
demonstrated compliance with the 47 CFR 90 Subpart Y.

LPN Wireless, Inc. is the applicant and claimed manufacturer of this tested product. For the detailed
description of this product, please refer to the SafeTLink Ethernet + FT1 User Manual.

The test has demonstrated that this unit complies with stipulated standards.
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1 Technical Details

Purpose

Applicant / Client

Manufacturer

Laboratory performing the tests

Test location(s)

Test report reference number
Date EUT received

Standard applied

Dates of test (from — to)

No of Units:

Equipment Category:
Trade/Product Name:
Type/Model Name/No:
Technical Variants:

FCC ID No.

Compliance testing of SafeTLink Ethernet + FT1

with 47 CFR 90 Subpart Y

LPN Wireless, Inc.
1301 Rand Street, Suite C
Petaluma, CA 94954

LPN Wireless, Inc.

SIEMIC Labs
2206 Ringwood Avenue
San Jose, CA 95131

SIEMIC Labs
2206 Ringwood Avenue
San Jose, CA 95131

SL05091301-LPN-001

25 October 2005

47 CFR 90 Subpart Y

25 October 2005 to 27 October 2005
1

TNB

SafeTLink Ethernet + FT1
SafeTLink Ethernet + FT1

none

RXV-STL-ETH
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2 Tests Required

The product was tested in accordance with the following specifications.
The test results recorded in this Test Report are exclusively referred to the tested sample(s).

Test Standard Description Pass / Eail

47 CFR Part 90, Subpart Y

2.1046; 90.1215(a) Peak Output Power Pass
2.1046; 90.1215(a) Peak Power Spectral Density Pass
2.1049; 90.210(m) Occupied Bandwidth; Emissions Mask Pass
2.1051; 90.210(m) Spurious Emissions at Antenna Terminals Pass
2.1053; 90.210(m) Radiated Spurious Emissions Pass
2.1055(a)(1); 90.213 Frequency Stability; Temperature Variations Pass
2.1055(d)(1); 90.213 Frequency Stability; Voltage Variations Pass

TIA/EIA-603-A-2001

ANSI C63.4: 2003

Notes: Deviations to above standards are outlined in specific test sections if applicable.
Cable loss and external attenuation are compensated for in the measurement system when

applicable.
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3 Measurements, Examinations and Derived Results

3.1 General observations

Equipment serial number(s)

Module: Part number: Serial number:

SafeTLink Ethernet + FT1 SafeTLink Ethernet + FT1 none
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3.2 Test Results

3.2.1 Peak Output Power
Requirement(s): 47 CFR §2.1046 and §90.1215(a)

Procedures: The peak output power was measured using a peak power meter with a sensor capable of
measuring the entire bandwidth of the signal.. The average power measurements were
taken using a power meter with a sensor capable of measuring the entire bandwidth of the
signal. The measurements were made for the 1MHz, 2MHz, and 5MHz bandwidths at the

center frequency of the channel.

Results:

Frequency Channel Peak Peak Limit Average
(MHz) Bandwidth Power (dBm) Power(dBm)
(MHz) (dBm)
4942.5 5 233 27 18.3
4942.5 2 215 27 154
4942.5 1 195 20 13.3
4987.5 5 23.2 27 18.1
4987.5 2 21.3 27 15.1
4987.5 1 19.3 20 12.9

Tested By: Kerwinn Corpuz

Date Tested: 25 October 2005
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3.2.2 Peak Power Spectral Density

Requirement(s): 47 CFR §2.1046 and §90.1215(a)

Procedures: The peak power spectral density measured at the antenna terminal using a spectrum
analyzer. The measurements were made for the 1IMHz, 2MHz, and 5MHz bandwidths at
the center frequency of the channel.

Results:

Plot # Frequency Channel Bandwidth | PPSD (dBm) | Limit (dBm)
(MHz) (MHz)
1 4942.5 5 20.83 21
2 4942.5 2 20.33 21
3 4942.5 1 19.7 21
4 4987.5 5 20.83 21
5 4987.5 2 20.33 21
6 4987.5 1 19.7 21
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ATTEM Z2@dB MERE ZB.83dBEm
FL 25. EdBm 1Ed B~ 4. 943275Hz

CENTER 4. 394258GH=z SPAM 1@. AaarMHz
¥RBMW 1. BMHz ¥UBMW 1. BMH=z SHP 58. Bms

Plot 1: Peak Power Spectral Density 4942.5MHz 5MHz Bandwidth

ATTEMN Z@dB MER Z8.33dBm
RL 25. @d Bm 1adB~ 4.3942358GHz

CENTER 4.24z508GHz SFAM 5. 2@arMHz
¥REMW 1.8MHz ¥UBM 1.8MHz SHWF 5@, Bms

Plot 2: Peak Power Spectral Density 4942.5MHz 2MHz Bandwidth
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ATTEM Z@dE MER 19.E7dEm
RL Z5. 8dBEm 18d B 4,.942442GHz

CENTER 4.942588GHz SPAM 5. @@aMHz
¥RBMW 1. BMHz ¥UBMW 1. BMH=z SHP 58. Bms

Plot 3: Peak Power Spectral Density 4942.5MHz 1MHz Bandwidth

ATTEMN Z@dB MER Z8.283dBEm
RL 25. @d Bm 1adB~ 4. 98E62GHz

CENTER 4. 3987S@GHz SFAM 1@. 8arHz
¥REMW 1.8MHz VEMW 1.@MHz SHWF 5@, Bms

Plot 4. Peak Power Spectral Density 4987.5MHz 5MHz Bandwidth
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ATTEM Z@dE MER Z@. 22dEBEm
RL Z5. 8dBEm 18d B 4,987483GH=z
DIs Y ILIME
= dEBm
n}
R
CENMTER 4. 9875EBEGH=z SPAM 5. BEEMH=z
#REW 1. B@MH=z #UBW 1. B8MH=z SHF 5@. Bms=

Plot 5: Peak Power Spectral Density 4987.5MHz 2MHz Bandwidth

ATTEMN Z@dB MER 19 .E7dEm
RL 25. @d Bm 1adB~ 4.3987475GHz

CENTER 4.287S@8GHz SFAM 5. 2@arMHz
¥REMW 1.8MHz ¥UBM 1.8MHz SHWF 5@, Bms

Plot 6: Peak Power Spectral Density 4987.5MHz 1MHz Bandwidth

Tested By: Kerwinn Corpuz

Date Tested: 25 October 2005
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3.2.3 Occupied Bandwidth; Emission Mask
Requirement(s): 47 CFR §2.1049 and §90.210(m)

Procedures: The Emission Masks were measured at the antenna terminal using a spectrum analyzer.
The measurements were made for the 1MHz, 2MHz, and 5MHz bandwidths at the center

frequency of the channel.

Results:
Plot # Frequency (MHz) Channel Bandwidth Pass/Fail
(MHz)
7 4942.5 5 Pass
8 4942.5 2 Pass
9 4942.5 1 Pass
10 4987.5 5 Pass
11 4987.5 2 Pass
12 4987.5 1 Pass
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ATTEM 1@dB MERE —-2EB. B3dBm
FL 18. 3dBm 1Ed B~ 4. 947 15GH=z
i}
R
CEMTER 4.94258GH=z SPAM 2@. BEMH=z
#REW 188kH=z #UBW ZEkHz SHF 5@. Bms=

Plot 7: Emission Mask M — 4942 5MHz 5MHz Bandwidth

ATTEM 1@dB MKR —-3E. 68d Bm

RL 15. 4d Bm 18dB~ 4. 9469 2GHz
o
R

CENTER 4. 394z58GHz SFAM 12. 8arMHz
¥REMW Z@kHz ¥UBMW Z@kHz SHWF 5@, Bms

Plot 8: Emission Mask M — 4942 5MHz 2MHz Bandwidth
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ATTEN 1@dE MKR -39, 87dBm
RL 12 2dBm l8dB- 4, 94585GH=

.

CENTER 4. 3934258GHz SPAM 1@. aaMHz
¥RBMW 1@kHz ¥UBMW 3I@kHz SHP Z5@ms

Plot 9: Emission Mask M — 4942 5MHz 1MHz Bandwidth

ATTEMN Z@dB MER —-Z2E. 57dBm
RL 18. 1dBm 1adB~ 4.992368GH=z

-

CENTER 4. 3987S@GHz SFAM Z@. 8arHz
¥REMW 1@BkHz ¥UBMW Z@kHz SHWF 5@, Bms

Plot 10: Emission Mask M — 4987 .5MHz 5MHz Bandwidth
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ATTEM 1@dEB MER —-2E. 22dBEm
RL 15%. 1dEBm 18d B 4, 9921 2GH=z
n}
R
CENMTER 4.9875EGHz SPAM 12. BEaMH=z
#REBW ZEkHz #UBW ZEkHz SHF 5@. Bms=

Plot 11: Emission Mask M —4987.5MHz 2MHz Bandwidth

ATTEM 1@dB MER —-29. 77dBm

RL 1Z.9dBm l@d B 4. 99287 GHz
o
R

CENTER 4. 98758GHz SPAM 1@. aaMHz
¥RBMW 1@kHz ¥UBMW 3I@kHz SHP Z5@ms

Plot 12: Emission Mask M —4987.5MHz 1MHz Bandwidth

Tested By: Kerwinn Corpuz

Date Tested: 26 October 2005
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3.2.4 Spurious Emissions at Antenna Terminals

Requirement(s): 47 CFR §2.1051 and §90.210(m)

Procedures: The spurious emissions at the antenna terminal as measured at the antenna terminal using
a spectrum analyzer. The measurements were made for the 1IMHz, 2MHz, and 5MHz
bandwidths at the center frequency of the channel.

The spurious limit was determined by:

Measured Average Output Power of EUT — 50 dBm/MHz

Results:
Plots # Frequency (MHz) Channel Bandwidth Pass/Fail
(MHz)
13to 14 4942.5 5 Pass*
15t0 16 4942.5 2 Pass*
17 t0 19 4942.5 1 Pass*
20to 21 4987.5 5 Pass*
221023 4987.5 2 Pass*
2410 26 4987.5 1 Pass*

* Note: Emission above the limit is the fundamental.
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ATTEM Z@dE MR —45. B3dEm
RL 12. 2dBEm l8dB- 13, BliGH=
DISFLAY  LIME
—31.7 dBEm
i
R
MWM

START 2@MHz STOF zZ@. BAGHz
¥REMW 1@BkHz ¥UBMW Z@kHz SHWF 17. Bzec

Plot 13: Conducted Spurious Emissions — 4942.5MHz 5MHz Bandwidth

ATTEM Z@dB MER —-27. 78d Bm
RL 12. 3dBm l@d B 28. 27GHz

DISFLAY LIME
—31|7 dBm

&4

B I e

START 2@ . BBGHz STOF 48. BAGHz
¥RBMW 1@BkHz ¥UBMW 3I@kHz SHP 17. Bsec

Plot 14: Conducted Spurious Emissions — 4942.5MHz 5MHz Bandwidth
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ATTEM 1@dB MER -57. 77dBm
RL 1S, 4dBm l@d B 14, FlGHz

DISFLAY LIME
o —34|E dBEm

MMMM

START 3@MHz STOF Z28. BAGHz
¥RBMW 3I@kHz ¥UBMW 3I@kHz SHP 5EB. Bsec

Plot 15: Conducted Spurious Emissions — 4942.5MHz 2MHz Bandwidth

ATTEM 1@dB MER -58. 93dBm
RL 1S, 4dBm l@d B 39, 9BGHz

DISFLAY LIME
—34|E dBEm

vy T R I e ey R

START 2@ . BBGHz STOF 48. BAGHz
¥RBMW 3I@kHz ¥UBMW 3I@kHz SHP 5EB. Bsec

Plot 16: Conducted Spurious Emissions — 4942.5MHz 2MHz Bandwidth
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ATTEM 1@dEB MER -E4. 18dEm
RL 1Z.9dEBm 18d B 1. @84GH=z

DISFLAY LIME

-37.1 dBm
53
L ) hitlecd ikt
START 38MH=z STOF 2. BABGH=z
#¥REBW 18kH=z #¥UBW 3I8kH=z SWMP 58. Bsec

Plot 17: Conducted Spurious Emissions — 4942.5MHz 1MHz Bandwidth

ATTEM 1@dB MER —-B4. 27dBm
RL 1Z2.3dBm 1adB~ 5. 243GHz
DISFLAY | LIMNE
—-37/1 dBEm
o
R
st ot st phiy R gl _'ﬁkl:
START 2. BEE@GHz STOF 5. 5BBGHz
¥REMW 18kHz ¥UBMW Z@kHz SHWF 2B8. Bsec

Plot 18: Conducted Spurious Emissions — 4942.5MHz 1MHz Bandwidth
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ATTEM 1@dB MER -54. 18dBm
RL 1Z.9dBm l@d B 37. 93GHz

DISFLAY LIME
—37/1 dBm

WM

START 5. 5@GHz STOF 48. BAGHz
¥RBMW 1@kHz ¥UBMW 3I@kHz SHP 878sec

Plot 19: Conducted Spurious Emissions — 4942.5MHz 1MHz Bandwidth

ATTEN ZQ@dE MER —4E. 48dEm
RL 12 1dBm 1Ad B~ 7. 45GHz
DISFLAY | LIME
—31.9 dEm
i
R
WWMNW

START Z@MHz STOF Z8. BEGHz
¥REMW 1@BkHz ¥UBMW Z@kHz SHWF 17. Bzec

Plot 20: Conducted Spurious Emissions — 4987.5MHz 5MHz Bandwidth
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ATTEM Z@dB MER —-28. 57dBm
RL 12. 1dBm l@d B 37. BBGHz

DISFLAY LIME
—-31|9 dBEm

&4

e L P s e S

START 2@ . BBGHz STOF 48. BAGHz
¥RBMW 1@BkHz ¥UBMW 3I@kHz SHP 17. Bsec

Plot 21: Conducted Spurious Emissions — 4987.5MHz 5MHz Bandwidth

ATTEM 1@dB MER -57. 23dBm
RL 15. 1dBm 1@d B~ 14. B4GHz

DISFLAY | LIMNE
—-34 |9 dEm

WWMW"J‘WW

START 3@MHz STOF Z28. BAGHz
¥RBMW 3I@kHz ¥UBMW 3I@kHz SHP 5EB. Bsec

Plot 22: Conducted Spurious Emissions — 4987.5MHz 2MHz Bandwidth
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ATTEM 1@dEB MER -51. 22dBEm
RL 15%. 1dEBm 18d B 37, 48GH=z

DISFLAY LIME
—34|9 dBEm

s o W Ll S e

START 2@ . BBGHz STOF 48. BAGHz
¥RBMW 3I@kHz ¥UBMW 3I@kHz SHP 5EB. Bsec

Plot 23: Conducted Spurious Emissions — 4987.5MHz 2MHz Bandwidth

ATTEM 1@dB MER —-BE. 77dBm
RL 1Z2.3dBm 1adB~ 1. B22GHz
DISFLAY | LIMNE
—-37/1 dBEm
o
R

START Z@MHz STOF Z.8BBGHz
¥REMW 18kHz ¥UBMW Z@kHz SHWF 58, Bzec

Plot 24: Conducted Spurious Emissions — 4987.5MHz 1MHz Bandwidth
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ATTEM 1@dEB MER -E4. 42dEBEm
RL 1Z.9dEBm 18d B 5. 438GH=z

DISFLAY LIME
—37/1 dBm

Pt M - ﬂh#AﬂJWﬁwﬂhhltmmﬁhl

START 2. BBBGHz STOF 5. 5BBGHz
¥RBMW 1@kHz ¥UBMW 3I@kHz SHFP 88. Esec

Plot 25: Conducted Spurious Emissions — 4987.5MHz 1MHz Bandwidth

ATTEM 1@dB MER -S54, Z8d Bm
RL 13. 3dBm 1adB~ 37. 53GHz
DISFLAY | LIMNE
—36|7 dBEm
o
R

W

START 5. S58GHz STOF 48. BEGHz
¥REMW 18kHz ¥UBMW Z@kHz SHWF S87@sec

Plot 26: Conducted Spurious Emissions — 4987.5MHz 1MHz Bandwidth

Tested By: Kerwinn Corpuz

Date Tested: 26 October 2005
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3.2.5 Radiated Spurious Emissions
Requirement(s): 47 CFR §2.1053 and §90.210(m)

Procedures:

Results:

The radiated spurious emissions were measured using signal substitution. Any spurious
emission amplitude was recorded. The emission amplitude was then reproduced with
another antenna and signal generator. The output power at the substitution antenna was
then measured with a power meter. This reading was then added with the antenna gain to
determine the EIRP of the spurious emission. The measurements were made for the 1MHz,
2MHz, and 5MHz bandwidths at the center frequency of the channel.

The spurious limit was determined by:

Measured Average Output Power of EUT — 50 dBm/MHz

Transmit at 4942.5

EBW Frequency | Polarization | Azimuth Power | Antenna EIRP Limit Margin
Meter Gain

(MHz) (MHz) V/H (degrees) | (dBm) (dBi) (dBm) | (dBm) (dB)
5 9885 V/H Noise Floor
5 14827.5 V/H Noise Floor
5 24712.5 V/H Noise Floor
2 9885 V/H Noise Floor
2 14827.5 V/H Noise Floor
2 24712.5 V/H Noise Floor
1 9885 V/H Noise Floor
1 14827.5 V/H Noise Floor
1 24712.5 V/H Noise Floor

Notes:

NF = Noise Floor
EIRP = Power Meter reading + Antenna Gain
Margin = EIRP — Limit
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Transmit at 4987.5
EBW Frequency | Polarization | Azimuth Power | Antenna EIRP Limit Margin
Meter Gain
(MHz) (MHz) V/H (degrees) | (dBm) (dBi) (dBm) | (dBm) (dB)
5 9975 V/H Noise Floor
5 14962.5 V/H Noise Floor
5 19950 V/H Noise Floor
2 9975 VIH Noise Floor
2 14962.5 V/H Noise Floor
2 19950 V/H Noise Floor
1 9975 V/H Noise Floor
1 14962.5 V/H Noise Floor
1 19950 V/H Noise Floor
Notes:

NF = Noise Floor

EIRP = Power Meter reading + Antenna Gain
Margin = EIRP — Limit

Tested By: Alvin llarina

Date Tested: 26 October 2005
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3.2.6 Frequency Stability; Temperature Variations
Requirement(s): 47 CFR §2.1055(a)(1) and §90.213

Procedure: The frequency stability was measured at the antenna terminal using a spectrum analyzer.
The measurements were made at the 5MHz bandwidths using the frequency counter
function of the spectrum analyzer. The temperature was varied from -30°C to +50°C at
10°C increments with suitable time allowed for temperature stability between

measurements.
Results:

Temperature (°C) Frequency (GHz) ppm
+50 4942.508108 0.29
+40 4942.507601 0.18
+30 4942.507145 0.09

+20 4942.506667 0
+10 4942.505192 0.30
0 4942.504185 0.5
-10 4942 .503577 0.62
-20 4942.501248 1.09
-30 4942.500035 1.34

Tested By: Kerwinn Corpuz

Date Tested: 27 October 2005
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3.2.7 Frequency Stability: Voltage Variations
Requirement(s): 47 CFR §2.1055(d)(1) and §90.213

Procedures: The frequency stability was measured at the antenna terminal using a spectrum analyzer.
The measurements were made at the 5MHz bandwidth using the frequency counter function
of the spectrum analyzer. The voltage was varied from +/- 15% of the nominal.

Results:

Voltage (VDC) Frequency (GHz) ppm
55.2 4942.506667 0
48 4942.506667 0

40.8 4942.506679 0.002

Tested By: Kerwinn Corpuz

Date Tested: 27 October 2005
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4 TEST INSTRUMENTATION
4.1 TEST INSTRUMENTATION
Instrument Manufacturer Model
Spectrum Analyzer HP 8564E
Power Meter HP 437B
Power Sensor HP 8485A
Antenna Emco 3115
Antenna Emco 3115
Signal Generator Wiltron 68169B
Chamber Lingren 3m
Pre-Amplifier HP 8449
DMM Fluke 7311
Variac KRM AEEC-2090
Chamber Tenney TTRS
DMM Fluke 511l
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APPENDIX A: EUT TEST CONDITIONS

The following is the description of supporting equipment and details of cables used with the EUT.

Equipment Description Cable Description
(Including Brand Name)
PC Laptop 1. Power cord
2. Ethernet

EUT Description : SafeTLink Ethernet + F1

Model No . SafeTLink Ethernet + F1

Serial No . none

The following is the description of how the EUT is exercised during testing.

Test Description Of Operation

The EUT was controlled and monitored via Ethernet by a PC
running a radio test program. The data rate was set at maximum
at each bandwidth to simulate worse case conditions during the
equipment operation.
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APPENDIX B: External Photos

See Attachment
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APPENDIX C: CIRCUIT/BLOCK DIAGRAMS

See Attachment
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APPENDIX D: Internal Photos

See Attachment
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APPENDIX F: PRODUCT DESCRIPTION

Detail description of this product is shown in the User's Guide.
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APPENDIX H: FCC LABEL LOCATION

See Attachment
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APPENDIX I: USER MANUAL

See Attachment
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