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ACCREDITATION, LISTINGS and RECOGNITION

MiCOM Labs, Inc. an accredited laboratory complies with the international standard BS EN
ISO/IEC 17025. The company is accredited by the American Association for Laboratory
Accreditation (A2LA) www.a2la.org test laboratory number 2381.01. MiCOM Labs test
schedule is available at the following URL; http://www.a2la.org/scopepdf/2381-01.pdf
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i?l\\\‘:////% @ THE AMERICAN ASSOCIATION FOR
LS LABORATORY ACCREDITATION
AT
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ACCREDITED LABORATORY

A2LA has accredited

MICOM LABS
Pleasanton, CA

for technical competence in the field of

FElectrical Testing

This laboratory is accredited in accordance with the recognized International Standard ISOTEC 17025:2005 General
Reguirements for the Competence of Testing and Calibration Laborafories. This accreditation demonstrates technical
compelence for a delined scope and the operation of a laboralory qualily management sysiem (refer to joint [SO-ILAC-L4F
Communiqué dated 18 June 2005).

Presented this 262 day of February 2008.

L Mg

President ﬂ

For the Accreditation Council
Certiticate Number 2381.01
Valid to November 30, 2009

Tor the tests or Lypes of tests to which this acereditation applies,
please refer to the laboratory’s Electrical Scope of Accreditation.
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LISTINGS

MiCOM Labs test facilities are listed by the following organizations;

North America

United States of America
Federal Communications Commission (FCC) Listing #: 102167

Canada
Industry Canada (IC) Listing #:4143A-2

Japan Reqistration

VCCI Membership Number: 2959
o Radiation 3 meter site; Registration No. R-2881

e Line Conducted, Registration Nos. C-3181 & T-1470

e Emissions; Registration Nos. C-3180 & T-1469

RECOGNITION

APEC MRA (Asia-Pacific Economic Community Mutual Recognition Agreement)

Conformity Assessment Body (CAB) — MiCOM Labs

Test data generated by MiCOM Labs is accepted in the following countries under the APEC
MRA.

Country Recognition Body Phase CAB
Identification
No.
Australia Australian Communications and Media Authority I
(ACMA)
Hong Office of the Telecommunication Authority I
Kong (OFTA)
Korea Ministry of Information and Communication I

Radio Research Laboratory (RRL) US0159

Singapore | Infocomm Development Authority (IDA) I

Taiwan National Communications Commission (NCC) I
Bureau of Standards, Metrology and Inspection
(BSMI) |
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1. TEST RESULT CERTIFICATE
Manufacturer:  Thinkify LLC Tested By: MiCOM Labs, Inc.
18450 Technology Drive, Suite E 440 Boulder Court
Morgan Hill, California 95037 Suite 200
USA Pleasanton
California, 94566, USA
EUT: 915 MHz RFID Reader Telephone: +1 925 462 0304
Model: TF-3 Fax: +1 925 462 0306
SIN: FA0806105
Test Date(s):  21st May '09 Website: www.micomlabs.com
STANDARD(S) TEST RESULTS
FCC 47 CFR Part 90 SubPart I, 90.353 EQUIPMENT COMPLIES

MiCOM Labs, Inc. tested the equipment mentioned in accordance with the requirements set
forth in the above standards. Test results indicate that the equipment tested is capable of
demonstrating compliance with the requirements as documented within this report.

Notes:

1. This document reports conditions under which testing was conducted and the results
of testing performed.

2. Details of test methods used have been recorded and kept on file by the laboratory.

3. Test results apply only to the item(s) tested.

Approved & Released for MiCOM Labs, Inc. by:

[ACCREDITED]
&)@Zj@ &\—Jm M
G

G[a’eme rieve rdon Hurst
/Gfuality anager MiCOM Labs, President & CEO MiCOM Labs, Inc.
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2. REFERENCES AND MEASUREMENT UNCERTAINTY

2.1. Normative References
Ref. | Publication Year Title
(i) | FCC 47 CFR Part 90 2004 Code of Federal Regulations
(i) | ANSIC63.4 2003 American National Standards for Methods of
Measurement of Radio-Noise Emissions from
Low-Voltage Electrical and Electronic
Equipment in the Range of 9 kHz to 40 GHz
(iii) | CISPR 22/ 1997 Limits and Methods of Measurements of Radio
EN 55022 1998 Disturbance Characteristics of Information
Technology Equipment
(iv) | M 3003 Edition 1 Expression of Uncertainty and Confidence in
Dec. 1997 | Measurements
(v) | LAB34 Edition 1 The expression of uncertainty in EMC Testing
Aug 2002
(vi) | ETSITR 100 028 2001 Parts 1 and 2
Electromagnetic compatibility and Radio
Spectrum Matters (ERM); Uncertainties in the
measurement of mobile radio equipment
characteristics
(Vii) | A2LA 14" Reference to A2LA Accreditation Status — A2LA
September | Advertising Policy
2005
2.2. Test and Uncertainty Procedures

Conducted and radiated emission measurements were conducted in accordance with
American National Standards Institute ANSI C63.4, listed in the Normative References

section of this report.

Measurement uncertainty figures are calculated in accordance with ETSI TR 100 028

Parts 1 and 2.

Measurement uncertainties stated are based on a standard uncertainty multiplied by a
coverage factor k = 2, providing a level of confidence of approximately 95 % in
accordance with UKAS document M 3003 listed in the Normative References section of

this report.
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3. PRODUCT DETAILS AND TEST CONFIGURATIONS

3.1. Technical Details

Details | Description

Purpose: | Test of the Thinkify LLC, IDT T1000D to FCC 47 CFR
Part 90 SubPart I, 90.353 regulations.
Applicant: | Thinkify LLC
18450 Technology Drive, Suite E
Morgan Hill, California 95037
USA
Manufacturer: | As Applicant
Laboratory performing the tests: | MiCOM Labs, Inc.
440 Boulder Court, Suite 200
Pleasanton, California 94566 USA
Test report reference number: | THNKO01-A2 Rev A
Date EUT received: | 21%' May ‘09
Dates of test (from - to): | 21st May '09
Standard(s) applied: | FCC 47 CFR Part 90 SubPart I, 90.353
No of Units Tested: | 1
Type of Equipment: | RFID Reader
Model: | TF-3
Location for use: | Indoor use only
Declared Frequency Range(s): | 902 — 904 MHz &
909.75 - 921.75 MHz
Type of Modulation: | Continuous Wave (CW), OOK
Operational Bandwidths: | CW: 14.4289 kHz
OOK: 63.1263 kHz
Declared Maximum Output Power: | +32 dBm

ITU Emission Designator: Modulation ITU Designator
Single Tone (CW) 14K4L1D
OOK 63K1L1D

Transmit/Receive Operation: | Transceiver, Simplex
Software Revision: | 09.05.00
Rated Input Voltage and Current: | 115Vac 60 Hz Power Supply Unit
10 Vdc,2A : 6 Vdc,2A : -5Vdc/0.5A
Operating Temperature Range: | -20°C to +50°C
Clock/Oscillator(s): | 20, 3.6864, 25 MHz, 32.768 kHz
Frequency Stability: | Long Term: £20ppm
Equipment Dimensions: | 8" x 7" x 1.6”
Weight: | 2.21 Ibs
Primary function of equipment: | Radio Frequency Identification (RFID) Reader,
reading tags on rail cars

This test report may be reproduced in full only. The document may only be updated by MiCOM
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3.2.

The scope of the test program was to test the Thinkify LLC, IDT T1000D for compliance
against;-

Scope of Test Program

FCC 47 CFR Part 90, Subpart | regulatory requirements.

The Thinkify LLC, IDT T1000D has two operational modes Continuous Wave and Modulated
OOK and operates in the range 902 — 928 MHz.

Transmission Restrictions
The Thinkify LLC, IDT T1000D RFID Reader per Part 90 SubPart |, 90.357 falls into category
(b) Non-multilatersation LMS systems authorized in the following frequency bands:

e 902 -904 MHz
e 909.75-921.75 MHz

Definition of Non-Multilateration LMS System.

A non-multilateration LMS system employs any of a number of non-multilateration
technologies to transmit information to and/or from vehicular units.

Thinkify LLC, IDT T1000D

[_!_"\\\\‘

Omm Smm

T |III|I|II|\H[IIII]IHIIII|i.‘l

100mm 150mm 200mm

250mm

MVICEM s
(
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Thinkify LLC, IDT T1000D Product Label

Thinkify, LLC
MODEL: T-1000 D, TF-3

Frequency Range: 902.75 — 920.75 MHz FCC ID XE2TF3 FCC Part 90 Location and Monitoring Service Non-Multiliteration.
Site license is required for use of this product.

Thinkify LLC, IDT T1000D Product Label Position

Proquancy Rangs W16 L - B0 P Mg FGC 1D komsnans
FLC Pt 90 Lo ation nd Mg ferrce | i Matiisesstn
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Rong Horng PSU 115Vac/dc Converter

SWITCHING ADAPTER

Model No.RHL-975757202505-6

Input:AC 100-240V~50/60Hz 0.8A

Qutput:DC 9.85V=2.0A
DC5.85V=25A
DC-5.85V=0.5A

CAUTION!

* HAZARDQUS VOLTAGE EXISTS
WITHIN THIS UNIT. DO NOT OPEN.

DISCONNECT FROM MAINS WHEN

NOT IN USE

= DO NOT TOUCH EXPOSED PINS.

__0538G

T R | TTTTTT TTITTT —.{——,-,-—j_,_,_‘
Stmm 100mm 150mm 2ikimin 250n1en

CQEVILabs
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XP PSU 115Vac/dc Converter

¥ ‘ > XP Power
: WWW.XpPPOWEer.com

MODEL NO:HUPA45-30/#10045-01
MAX POWER OUTPUT : 43.35W
INPUT : 100-240V " 47-63Hz 1.35A

PIN1,2:COMMON
c € A PIN3'+9.75V==2 5A
gmof:—sjsv:o.m
5:+5.75V==3A
UL60950 SHELL:GND

A CAUTION

DO NOT OPEN
RISK OF ELECTRIC SHOCK

ATTENTlONﬂ!ESQAJ‘_?gﬁV%Tgc ELECTRIQUE

Made In Taiwan MF

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title:

Thinkify LLC, IDT T1000D
To: FCC 47 CFR Part 90 SubPart I, 90.353

’ Serial #  THNKO01-A2 Rev A
( Issue Date: 1st June 2009
o Page: 15 of 91
3.3.  Equipment Model(s) and Serial Number(s)
EUT/ Manufacturer Equipment Description Model No. Serial No.
Support (Including Brand Name)
EUT Thinkify RFID Reader 902-928 MHz TF-3 FA0806105
EUT by Rong Horng | 115Vac/dc PSU RHL- 0538G
Electronic Co 10 Vdc,2A 975757202505-6
Ltd 6 Vdc,2A
-5Vdc/0.5A
EUT XP 115Vac/dc PSU Unknown --
10 Vdc,2A
6 Vdc,2A
-5Vdc/0.5A
Support Laptop Computer
3.4. Antenna Details
Antenna Type Gain (dBi) Manufacturer Model No. Serial No.
H o
Dipole Panel (76 115 Scala HP9-915N N/A
Half Power
3.5. Cabling and I/O Ports

Number and type of I/O ports
1. RF Port (915 MHz)

1. 10/100BT Ethernet (unshielded)

2. dc Supply on single connector +10, +6, -5Vdc

3. Serial Port (9 pin) Local Maintenance Terminal

4. Control input/output
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3.6. Test Configurations
Test Matrix V’s Variants
Parameter Standard Operational Test Conditions
Section # Mode
Occupied Bandwidth %3 %ﬁ%/
Effective Radiated 2.1046/ CW, 00K Ambient, Nominal Vde
Power 90.205
Exposure to Mobile 2.1091/
Devices 90.1217 Calculated B
.. 2.1055/ Ambient, -20°C, 50°C
Frequency Stability 90.213 CW Nominal & Extremes of Voltage'
Audio Frequency TIA EIA- _ N/A2
Response 603.3.2.6
Audio Low-Pass Filter TIA EIA- _ N/A2
Response 603.3.2.6
Conducted Spurious 2.1053/ . .
Emissions 90.210 CwW Ambient, Nominal Vdc
Radiated Spurious 2.1053/ : .
Emissions 90.210 Ccw Ambient, Nominal Vdc
Transient Frequency 90 214 _ N/AS
Response
AC Wireline Emissions 15.207 Cw Ambient, Nominal Vdc

Note 1.. Fixed Non-Multilateration transmitters with an authorized bandwidth more than 40
kHz from the band-edge are not subject to Frequency Stability restrictions. The EUT
was measured to show compliance with Part 2 requirements.

Note 2.. The EUT does not support audio modulation therefore Audio Frequency Response
and Audio Low-Pass Filter Response testing was not performed

Note 3.. The EUT is not a keyed carrier system therefore Transient Frequency Behavior was

not performed

Test Frequencies

Frequency Band

Frequency Channel (MHz)

(MHz) Low Mid High
902.00 — 904.00 902.75 903.00 903.25
909.75 - 921.75 910.75 915.75 920.75
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Test Set-Up

Test software was available to exercise the RFID Reader and the equipment was tested using
the following test configuration.

RFID Reader

Vdc input
AC IDT T1000D
Adantar |

Attn

RF Coupler | |

Spectrum Analyzer Fa—

115 Vac 60 Hz

Power
Meter

Conducted Test Set-Up

3.7. Equipment Modifications

The following modifications were required to bring the equipment into compliance:

1. NONE

3.8. Deviations from the Test Standard

The following deviations from the test standard were required in order to complete the test
program:

1. NONE

3.9. Subcontracted Testing or Third Party Data

1. NONE
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4. TEST SUMMARY

List of Measurements

The following table represents the list of measurements required under the FCC CFR47 Part 90,

Subpart Z.
Section(s) Test Items Description Condition Result Test Report
Section
2.1049/ 99% Occupied | Bandwidth Conducted | Complies 511
90.210 Bandwidth + measurement(s)
Band-edge
2.1046; Effective CW & Modulated | Conducted | Complies 51.2
90.1321 (a) | Radiated Output Power
Power
Subpart C Maximum Exposure to radio | Calculated -- 51.3
90.1217 Permissible frequency energy
Exposure levels
2.1055(a)(1) | Frequency Includes Conducted | Complies 5.1.4
Stability temperature and
voltage variations
2.1051; Conducted Emissions from Conducted | Complies 515
90.1323 Spurious the antenna port
Emissions
2.1053: Radiated Spurious Radiated Complies 5.1.6
90.1323 Spurious emissions Class A
ANSI/TIA- | Emissions Device
603
15.207 AC Wireline Emissions Conducted | Complies 51.7
Conducted 150 kHz-30 MHz

Note 1: Test results reported in this document relate only to the items tested

Note 2: The required tests demonstrated compliance as per client declaration of test configuration,
monitoring methodology and associated pass/fail criteria

Note 3: Section 3.7 ‘Equipment Modifications’ highlight the equipment modifications that were required
to bring the product into compliance with the above matrix
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5. TEST RESULTS

5.1. Device Characteristics

5.1.1. Occupied Bandwidth

FCC 47 CFR Part 90.210, 2.1049;

Test Procedure
The transmitter terminal of EUT was connected to the input of the spectrum analyzer set to

measure the 99% occupied bandwidth. The system highest power setting was selected with
modulation OFF (CW) and ON. Diagram in Section 3.6 Test Configurations depicts the test
set-up.

The measurement of channel bandwidth used a resolution bandwidth of at least one percent

of the occupied bandwidth of the fundamental emission and a video bandwidth higher than the
RBW.

Test Set-up is shown in Section 3.6 Test Configuration

Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar
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Occupied Bandwidth

: Center Frequency 99% Bandwidth
Modulation (MH2) (MH2)
902.75 14.4289
903.00 14.4289
903.75 14.4289
Cw
910.75 14.0281
915.75 14.4289
920.75 14.0281
, Center Frequency 99% Bandwidth
Modulation (MH2) (MHz)
902.75 63.1263
903.00 62.1242
903.75 63.1263
OOK
910.75 63.1263
915.75 63.1263
920.75 63.1263
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Channel 902.75, CW 99% Bandwidth

Marker 1 [T1] RBW 5 kHz RF Att 30 dB
% Ref Lvli 31.21 dBm VBW 10 kHz
40 dBm 902.73456914 MHz SWT 20 s unit dBm
4
28 dB| Offset vi [T1] 31.21 dBn
)'; 902.73456914 MHz
3 OoP 14428849772 KHZ
/ \ V11 [T1] 14 .59 dBm
2 902.72755511 MHz
VT2 [T1] 14.19 dBn

902.74198397 MHz

PN A

Mo

Center 902.7345691 MHz 20 kHz/

Date: 21 _MAY.2009 11:58:54

Span 200 kHz
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Channel 903.00, CW 99% Bandwidth

Marker 1 [T1] RBW 5 kHz RF Att 30 dB
<%%>Ref Lvi 31.17 dBm VBW 10 kHz
40 dBm 902.98479960 MHz SWT 30 s unit dBm
4
28 dB| Offset vi1|[T1] 31.17 dBn
; 902.98479960 MHz
3 OoP 1442885772 kHZ
/ \ VT1 [T1] 14 .31 dBm
2 902.97758517 MHz
VT2 [T1] 14.47 dBm

902.99201403 MHz

Y
A oo

o
—4ouhﬁ¢b&ﬁMWJ”¢*vaLmew

-5
-6
Center 902.985 MHz 20 kHz/ Span 200 kHz
Date: 21 _MAY.2009 12:17:25
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Channel 903.25, CW 99% Bandwidth

Marker 1 [T1] RBW 5 kHz RF Att 30 dB
% Ref Lvi 31.25 dBm VBW 10 kHz

40 dBm 903.23498998 MHz SWT 30 s unit dBm

4
28 dB| Offset vi1|[T1] 31.25 dBn
i 903.23498998 MHz
3 OP 1442885772 kHZ
// VT1 [T1] 14 .58 dBm
2 903.22777555 MHz
T 2 VT2 [T1] 14 .39 dBn
903.24220441 MHz

| [ 1

_1 [ 1

-5
-6
Center 903.235992 MHz 20 kHz/ Span 200 kHz
Date: 21 _MAY.2009 12:19:32
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Channel 910.75, CW 99% Bandwidth

Marker 1 [T1] RBW 5 kHz RF Att 30 dB
<%%>Ref LvI 31.18 dBm VBW 10 kHz

40 dBm 910.73508417 MHz SWT 30 s unit dBm

4
28 dB| Offset v1 [T1] 31.18 dBn
1 910.73508417 MHz
3 OP 14.02805611 KAZ
/ VTl [T1] 14.85 dBn
2 910.72786974 MHz
T 2 VT2 [T1] 15.22 dBn
910.74189780 MHz

_ ol MM A

-5
-6
Center 910.736487 MHz 20 kHz/ Span 200 kHz
Date: 21 _MAY.2009 12:31:02
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Channel 915.75, CW 99% Bandwidth
Marker 1 [T1] RBW 5 kHz RF Att 30 dB
% Ref Lvi 31.19 dBm VBW 10 kHz
40 dBm 915.73520040 MHz SWT 30 s unit dBm
4
28 dB| Offset Yi1|[T1] 31.19 dBn
)-; 915.73520040 MHZz
3 OP 14472885772 KHZ
/ \ VT1 [T1] 14 .03 dBm
2 915.72758517 MHz
T 2 VT2 [T1] 14.79 dBn
915.74201/403 MHZz
| / \
_1 / \
-2
_3 M/
_ao gAY R et MWMWW
-5
-6
Center 915.735 MHz 20 kHz/ Span 200 kHz
Date: 21 _MAY_.2009 12:36:16
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Channel 920.75, CW 99% Bandwidth

Marker 1 [T1] RBW 5 kHz RF Att 30 dB
<%%>Ref LvI 31.16 dBm VBW 10 kHz
40 dBm 920.73476954 MHz SWT 30 s unit dBm
4
28 dB| Offset v1 [T1] 31.16 dBn
1 920.73476954 MHz
3 OoP 14028059611 KkHZ
/ VT1 [T1] 19.06 dBm
940.72795591 MHz
VT2 [T1] 14.98 dBm

940.74198397 MHz

B R O et !

WW&MM\?&

Center 920.7361723 MHz

Date: 21 _MAY.2009 12:37:59

20 kHz/

Span 200 kHz
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Channel 902.75, OOK 99% Bandwidth

Marker 1 [T1] RBW 5 kHz RF Att 30 dB
Ref Lvi 31.37 dBm VBW 10 kHz
40 dBm 902.73456914 MHz SWT 30 s unit dBm
A
28 dB| Offset VY1 [T1] 31.37 dBn

v 902.73456914 MHz

2
3 oP 3.12625251 KAz
V11 [T1] 14 .95 dBm
2 902.70300601 MHz
?i

2
Qi VT2 [T1] 154.89 dBn

902.76613226 MHz

N N

-1
4 ™
—2 ./ \\
" N

. // \\‘L\
_4OV\’AIM/’/J‘ \AWA\M
-5
-6

Center 902.7345691 MHz 50 kHz/ Span 500 kHz

Date: 21 _MAY_.2009 12:09:58
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Channel 903.00, OOK 99% Bandwidth

Marker 1 [T1] RBW 5 kHz RF Att 30 dB
<%%>Ref LvI 31.36 dBm VBW 10 kHz

40 dBm 902.98550100 MHz SWT 30 s unit dBm

4
28 dB| Offset v1 [T1] 31.36 dBn
ﬁ; 902.98550100 MHz
3 OoP 2.12424850 kHZ
[AJ VT1 [T1] 19.74 dBm
2 = - 902.95343687 MHz
VT2 [T1] 16.36 dBm
7} \K 903.01556112 MHz

-3
7 N
-40 WAAIII,/J \\N‘VW
-5
-6
Center 902.985 MHz 50 kHz/ Span 500 kHz
Date: 21 _MAY.2009 12:13:03
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Channel 903.25, OOK 99% Bandwidth

Marker 1 [T1] RBW 5 kHz RF Att 30 dB
<%%>Ref LvI 31.32 dBm VBW 10 kHz

40 dBm 903.23549098 MHz SWT 30 s unit dBm

4
28 dB| Offset v1 [T1] 31.32 dBn
; 903.23549098 MHz
3 OoP 3.126259250 KAz
[MJ VT1 [T1] 19.20 dBm
2 903.20342685 MHz
T 2 VT2 [T1] 16.03 dBm
903.26655311 MHz

] Ny

W u W
-5
-6
Center 903.235992 MHz 50 kHz/ Span 500 kHz
Date: 21 _MAY.2009 12:29:00
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Channel 910.75, OOK 99% Bandwidth

Marker 1 [T1] RBW 5 kHz RF Att 30 dB
<%%>Ref LvI 31.31 dBm VBW 10 kHz
40 dBm 910.73398196 MHz SWT 30 s unit dBm
4

28 dB| Offset vi1|[T1] 31.31 dBn
; 910.73398196 MHz
3 OoP 3.12625250 KkHZ
’/”J VT1 [T1] 16.96 dBm
2 ¥ - 910.70392184 MHz
VT2 [T1] 16.28 dBm
7} \( 910.76704810 MHz

1 // \\

N

A

o’

-

Center 910.736487 MHz 50 kHz/

Date: 21 _MAY.2009 12:32:49

Span 500 kHz
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Channel 915.75, OOK 99% Bandwidth

Marker 1 [T1] RBW 5 kHz RF Att 30 dB
Ref Lvi 31.31 dBm VBW 10 kHz
40 dBm 915.73449900 MHz SWT 30 s unit dBm
4
28 dB| Offset v1 [T1] 31.31 dBn
; 915.73449900 MHz
3 OP 3.12625251 kHz
VT1 [T1] 16.25 dBm
2 | - 915.70343687 MHz
VT2 [T1] 15.86 dBm
915.76656313 MHZz
1 /
-1 7 \\
-2 / "~
é \\\
. /jw//!/ \
—A ‘L‘v“n/ \‘(’\VLA\,A'
-5
-6
Center 915.735 MHz 50 kHz/ Span 500 kHz
Date: 21 _MAY.2009 12:34:55
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Channel 920.75, OOK 99% Bandwidth

Marker 1 [T1] RBW 5 kHz RF Att 30 dB
<%%>Ref LvI 31.31 dBm VBW 10 kHz

40 dBm 920.73466934 MHz SWT 30 s unit dBm

4
28 dB| Offset v1 [T1] 31.31 dBn
920.73466934 MHz
3 OoP 3.12625250 KkHZ
erJ VT1 [T1] 16.61 dBm
2 . > 940.70360721 MHz
VT2 [T1] 15.73 dBm
7% ji 920.76673347 MHz

! N

-1 lf/// \\L\&\
- L ™~
-3 / F-\
7 N

-4 J‘li'v»/yj \\\"‘ v“u\j#
-5
-6

Center 920.7361723 MHz 50 kHz/ Span 500 kHz

Date: 21 _MAY.2009 12:39:52
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Laboratory Measurement Uncertainty for Power Measurements

Spectrum Mask’

instruction WI-03 ‘Measurement of RF

Measurement uncertainty +1.33 dB
Traceability
Method Test Equipment Used
Measurements were made per work 0070, 0116, 0158, 0193, 0252, 0313, 0314.
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5.1.2. Effective Radiated Power

FCC 47 CFR Part 90.205, Subpart I; §2.1046

The following power limits apply to the 902 — 928 MHz frequency band MHz band.

Power is limited to 30W (44.7 dBm) equivalent effective radiated power (ERP).

Test Procedure

Average power measurements were measured with the use of an average power head. The
system highest power setting was selected with modulation OFF (CW) and ON (OOK).

Diagram in Section 3.6 Test Configurations depicts the test set-up.

ERP (dBm) = Transmit Power (dBm) + Antenna Gain (dBi) — Antenna Conversion to ERP

(2.14dB)

Antenna Gain = 11.5 dBi

ERP (dBm) = Transmit Power (dBm) + 9.36 dB
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Ambient conditions.
Temperature: 17 to 23 °C

Relative humidity: 31 to 57 %

Pressure: 999 to 1012 mbar

Center Measured ERP Limit .
Modulation | Frequency Power (EBR;) M(zrg)m
(MHz) (dBm) W dBm
902.75 +31.2 +40.56 -4.14
903.00 +31.1 +40.46 -4.24
903.75 +31.2 +40.56 -4.14
Ccw
910.75 +31.1 +40.46 -4.24
915.75 +31.1 +40.46 -4.24
920.75 +31.1 +40.46 -4.24
30 +44.7
902.75 +29.2 +38.56 -6.14
903.00 +29.2 +38.56 -6.14
903.75 +29.2 +38.56 -6.14
OOK
910.75 +29.2 +38.56 -6.14
915.75 +29.2 +38.56 -6.14
920.75 +29.2 +38.56 -6.14
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Laboratory Measurement Uncertainty for Power Measurement

Measurement uncertainty +1.33 dB
Traceability
Method Test Equipment Used

Output Power’

Measurements were made per work
instruction WI-03 ‘Measurement of RF

0070, 0116, 0158, 0193, 0252, 0313, 0314.
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5.1.3. Maximum Permissible Exposure

FCC, Part 90 Subpart C 890.1217

Calculations for Maximum Permissible Exposure Levels
Power Density = Pd (mW/cm?) = EIRP/(4nd?)

EIRP=P*G

P = Peak output power (mW)

G = Antenna numeric gain (numeric)

d = Separation distance (cm)
Numeric Gain = 10 A (G (dBi)/10)

The Thinkify TF-3 has a single transmitter. The peak power in the table below is calculated by
assuming a worst case scenario for the maximum gain antenna and output power. The
calculated separation distance is for worst case highest power level.

Because the EUT belongs to the General Population/Uncontrolled Exposure the limit of power
density is 1.0 mW/cm?

Calculated .
Freq. | Antenna | Numeric e LS Safe M|n|mu_m
: : Output Output . Separation
Band Gain Gain Distance @ ;
: . Power Power > Distance
(GHz) (dBi) (numeric) (dBm) (mw) ImW/cm (cm)
Limit(cm)
915 11.5 14.12 +31.2 1318.3 38.5 38.5

Specification
Maximum Permissible Exposure Limits

§90.1217 Systems operating under the provisions of this section shall be operated in a
manner that ensures that the public is not exposed to radio frequency levels in excess of
the Commission’s guidelines. See §1.1307 (b)(1) of this chapter.

Limit = 1mW / cm? from 1.310 Table 1

Note: for mobile or fixed location transmitters the minimum separation distance is 20cm,
even if calculations indicate the MPE distance to be less.

Laboratory Measurement Uncertainty for Power Measurements
| Measurement uncertainty | +1.33dB |
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5.1.4. Frequency Stability; Temperature Variations, and Voltage Variations

FCC 47 CFR Part 90, Subpart Z; 2.1055(a)(1)

Test Procedure
The transmitter output was connected to a spectrum analyzer and the frequency stability was
measured in a CW (un-modulated) operational mode.

Frequency stability was measured through the extremes of temperature on the mid channel

only. Before measurements were taken at each temperature the equipment waited until
thermal balance was obtained.

Test Set-up is shown in Section 3.6 Test Configuration

Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar
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TABLE OF RESULTS Frequency Stability — Channel Measured 915.75 MHz

Delta kHz and ppm were measured from the actual channel frequency 915.75 MHz

Voltage Temperature Marker Frequency Delta
(vdc) (°0) (MH2) (KH2) ppm
-20 915.73779058 -12.209 -13.333
-10 915.73772444 -12.276 -13.405
+9.85 +0 915.73674950 -13.251 -14.470
+10 915.73547295 -14.527 -15.864
+20 915.73461468 -15.385 -16.801
+8.37 +20 915.73447139 -15.529 -16.957
+11.3 +20 915.73456658 -15.433 -16.853
+30 915.73417280 -15.827 -17.283
+9.85 +40 915.73561568 -14.384 -15.708
+50 915.73853851 -11.461 -12.516
Maximum Frequency Drift -11.461 kHz / -15.827 kHz
with respect to the nominal
frequency (lowest/highest) -12.516 ppm /-17.283 ppm

With reference to the band-edge plots in Section 5.1 Occupied Bandwidth and Band-edge the
above Frequency Error proves that the EUT remains inside the frequency band of operation
during changes in environmental conditions.
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57

Frequency Error -20°C +9.85 Vdc

Marker 1 [T1 TRK]
Ref Lvi 33.41 dBm VBW

57 dBm 915.73779058 MHz SWT

RBW

20 Hz RF Att 70 dB
5 kHz
15 s unit dBm

28 dB| Offset

Yi|[T1] 33.41 dBn

o©
15
an
«
(V)
«
-«
o]
a
[¢¢]
£

-30

-40

Mo
|

_a3l

Center 915.7377876 MHz

Date:

21.MAY.2009 15:51:22

100 Hz/

Span 1 kHz
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Frequency Error -10°C +9.85 Vdc

Marker 1 [T1 TRK] RBW 20 Hz RF Att 70 dB
% Ref Lvi 33.37 dBm VBW 5 kHz

57 dBm 915.73772444 MHz SWT 15 s unit dBm
57,

28 dB| Offset vi1|[T1] 33.37 dBn
5 Q35 _F3772444MH=
4

1

I
I

! N‘AM [ r/
AN |

-43

Center 915.7377335 MHz 100 Hz/ Span 1 kHz

Date: 21.MAY .2009 16:02:59
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Frequency Error +0°C +9.85 Vdc

33.18 dBm VBW 5 kHz

Marker 1 [T1 TRK] RBW 20 Hz RF Att 70 dB
Ref Lvi

57 dBm
57,

915.73674950 MHz SWT 15 s unit dBm

28 dB| Offset

Y1 [T1] 33.18 dBn

o©
15
q
~
[}
»
-

Ny
©
an
(o]

E

-30|

i

-4
-43

Center 915.7367725 MHz 100 Hz/

Date: 21 _MAY .2009

16:-:14:57

Span 1 kHz
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Frequency Error +10°C +9.85 Vdc

Marker 1 [T1 TRK] RBW 20 Hz RF Att 70 dB
Ref Lvi 32.98 dBm VBW 5 kHz
57 dBm 915.73547295 MHz SWT 15 s unit dBm
57,
28 dB| Offset vi1|[T1] 32.98 dBn
5 945 +735474295—MH=
4
1
, A
| /
-1 /
. [ / \ I
_30 fl \1\]‘ Ll
-4 I JJ
-43 ' " “ ¢
Center 915.735498 MHz 100 Hz/ Span 1 kHz
Date: 21 _MAY.2009 16:25:30
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Frequency Error +20°C +9.85 Vdc

Marker 1 [T1 TRK] RBW 20 Hz RF Att 70 dB
Ref Lvi 32.70 dBm VBW 5 kHz
57 dBm 915.73461468 MHz SWT 15 s unit dBm
57,
28 dB| Offset vi1|[T1] 32.70 dBn
5 S5 734641468 MH=Z
4
1
. A
| / \
-1 1/ \
-2 #f\ & /A
-30 § nh iM 4N.| A A‘ll
-4
—43

Center 915.7346057 MHz

Date:

21 .MAY.2009 16:38:37

100 Hz/

Span 1 kHz
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Marker 1
Ref Lvi

57 dBm
57,

Frequency Error +20°C +8.37 Vdc

[T1 TRK] RBW
31.61 dBm VBW

915.73447139 MHz SWT

20 Hz RF Att 70 dB
5 kHz
15 s unit dBm

28 dB| Offset

Y1 [T1] 31.61 dBnm

o©
15
q
~
W

I
\)H

-30|

-4

N

-43

Center 915.7344824 MHz

Date: 21 _MAY .2009

16:41:41

100 Hz/

Span 1 kHz
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Frequency Error +20°C +11.3 Vdc

Marker 1 [T1 TRK] RBW 20 Hz RF Att 70 dB
Ref Lvi 32.69 dBm VBW 5 kHz
57 dBm 915.73456658 MHz SWT 15 s unit dBm
57,
28 dB| Offset vi1|[T1] 32.69 dBn
5 91573456658 MH=
4

I AHI\ ..Mf \‘quMn

Uandl! |
e

—4 v
-43
Center 915.7345836 MHz 100 Hz/ Span 1 kHz
Date: 21 _MAY.2009 16:40:24
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Frequency Error +30°C +9.85 Vdc

Marker 1 [T1 TRK] RBW 20 Hz RF Att 70 dB
Ref Lvi 32.41 dBm VBW 5 kHz
57 dBm 915.73417280 MHz SWT 15 s unit dBm
57,
28 dB| Offset vi [T1] 32.41 dBn
5 9157341 A280—MH=
4
1
s A
2 / \\
| / \
-1 t \
2 //\ I J \“ /"\\\1
-30 h l i A\Nl‘,\ﬂ "A l
—4 )
-43 “
Center 915.7341578 MHz 100 Hz/ Span 1 kHz
Date: 21 _MAY.2009 16:58:54
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Frequency Error +40°C +9.85 Vdc

Marker 1 [T1 TRK] RBW 20 Hz RF Att 70 dB
Ref Lvi 32.03 dBm VBW 5 kHz
57 dBm 915.73561568 MHz SWT 15 s unit dBm
57,
28 dB| Offset vi1|[T1] 32.03 dBn
5 915 +73561568—MH=
4
1
3
2 / \\
| / \
-1 / \I
-2 IM “
-30 lll N MUHUAJ I |
—A [
-43 I -
Center 915.7356027 MHz 100 Hz/ Span 1 kHz
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Frequency Error +50°C +9.85 Vdc

Marker 1 [T1 TRK] RBW 20 Hz RF Att 70 dB
Ref Lvi 31.68 dBm VBW 5 kHz
57 dBm 915.73853851 MHz SWT 15 s unit dBm
57,
28 dB| Offset vi1|[T1] 31.68 dBn
5 94573853851+ MH=
4

b=
—
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—
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ol f{‘t\l boaw
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Center 915.7384894 MHz 100 Hz/ Span 1 kHz
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Laboratory Measurement Uncertainty for Frequency Stability

| Measurement uncertainty | +0.866 ppm |
Traceability
Method Test Equipment Used
Measurements were made per work 0070, 0116, 0158, 0193, 0252, 0313, 0314.
instruction WI-02 ‘Frequency
Measurement’
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5.1.5. Spectrum Mask (Band-Edge) & Spurious Emissions

FCC 47 CFR Part 90, Subpart Z; §90.1323, 2.1051

5.1.5.1. Spectrum Mask (Band-Edge)

Test Procedure

The widest operational bandwidth was used in order to prove compliance with Spectrum Mask
(Band-Edge) compliance. Maximum operational mode for 99% bandwidth was modulated

(OOK) and therefore only these results are reported.

Conducted spurious emissions were measured to 10 GHz in a peak hold mode.

Test Set-up is shown in Section 3.6 Test Configuration

Limits

For operation in the 902 — 928 MHz band the limits are defined as the power of any emission
outside the frequency band of operation being attenuated below the transmitter power (P)
within the licensed band of operation, measured in Watts, by at least

55 + 10*Log (P) = -25 dBm.

P = Maximum Power = +31.2 dBm =1.3183 W
Attenuation = 56.2 dB

Limit = -25 dBm

Band-edges

Lower Frequency Band 902 MHz, 904 MHz
Upper Frequency Band 909.75 MHz, 921.75 MHz

Ambient conditions.

Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar
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Band-edge 902 MHz, Channel 902.75 MHz, OOK

902.73597194 MHz

Marker 1 [T1] RBW 5 kHz RF Att 30 dB
% Ref Lvl -47.79 dBm VBW 10 kHz
40 dBm 902 .00000000 MHz SWT 20 s Unit dBm
4 28 dB| Qffset \ 4 [T1] —A7 .79 dBn
? 902 .00000000 MHz
3 Vo IITII —24-99 dBn
(‘\ 902.57164329 MHz
> f V3|[T1] 31.43 dBn

| |

)

-2
I D1 -25 dBm 5/

WMMMMM

F1

6 |

Center 902.75 MHz

Date: 21.MAY.2009 11:53:30

200 kHz/

Span 2 MHz
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Band-edge 904 MHz Channel, 903.25 MHz, OOK

Marker 1 [T1] RBW 5 kHz RF Att 30 dB
% Ref Lvi 31.10 dBm VBW 10 kHz
40 dBm 903.23396794 MHz SWT 20 s Unit dBm
4
28 dB| Offset vi1|[T1] 31.10 dBn
% 903.P23396794 MHz
3 Vo IITII —2H.36 dBn
’A\ 903.89629259 MHz
2 V3|[T1] -48 .66 dBn
904 .p0000000 MHz

1 |

|

2

dBm /

D1 -2§

I

Wf/’ p

F1

Start 902.75 MHz 150 kHz/

Date: 21 _MAY.2009 14:17:00

Stop 904 .25 MHz
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Band-edge 909.75 MHz, Channel 910.75 MHz, OOK

Marker 1 [T1] RBW 5 kHz RF Att 30 dB
Ref Lvi -46.95 dBm VBW 10 kHz
40 dBm 909.75000000 MHz SWT 20 s Unit dBm
Al
28 dB| Offset vi [T1] —46_.95 dBn
9c9-7§oooooo MHz
3 Vo IITII 2466 dBn
910. 14429 MHz
2 V3|[T1] 31.32 dBn
910-/73T97395 MHZ
| H \
_1 /
-2
E \
' D1 -25 dBm
N / \
-4 LWF\\‘UA/ \/\v‘/
; " ,,.NM/
o i b W o]
F1
6 |
Start 909.25 MHz 175 kHz/ Stop 911 MHz
Date: 21 _MAY.2009 14:20:02
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Band-edge 921.75 MHz Channel, 920.75 MHz, OOK

Marker 1 [T1] RBW 5 kHz RF Att 30 dB
Ref Lvi 31.31 dBm VBW 10 kHz
40 dBm 920.73346693 MHz SWT 20 s unit dBm
4
28 dB| Offset vi [T1] 31.31 dBn
% 920.73346693 MHZz
3 VoI ITI] —PH-7T dBm
920.897[79559 MHz
2 V3|[T1] -A48.14 dBn
I \ 921 .75000000 MHz
| / \
-1 ) \
-2
I D1 -25 dBm \%
S // \\
A i ot
5 MMJ‘\TMAMW
F1
6 |
Start 920 MHz 200 kHz/ Stop 922 MHz
Date: 21 _MAY.2009 14:25:41
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5.1.5.2. Transmitter Conducted Spurious Emissions (30 M- 10 GHz)

Spurious Emissions at Antenna Terminal

CW Operational Mode used in order to prove compliance

Frequency Band 902 — 904 MHz

Channel Start Stop Maximum Limit Margin
Centre Frequency | Frequency Emission (dBm) (dB)
Frequency (MHz) (MHZz) Observed
(MH2) (dBm)
30.00 1,000 -37.76 -12.76
902.75
1,000 10,000 -31.36 -6.36
30.00 1,000 -38.03 -13.03
903.00 -25
1,000 10,000 -31.21 -6.21
30.00 1,000 -38.18 -13.18
903.25
1,000 10,000 -31.09 -6.09

Frequency Band 909.75 — 921.75 MHz

Channel Start Stop Maximum Limit Margin
Centre Frequency | Frequency Emission (dBm) (dB)
Frequency (MHz) (MHZz) Observed
(MH2) (dBm)
30.00 1,000 -38.10 -13.10
910.75
1,000 10,000 -31.04 -6.04
30.00 1,000 -38.44 -13.44
915.75 -25
1,000 10,000 -31.61 -6.61
30.00 1,000 -37.39 -12.39
920.75
1,000 10,000 -31.57 -6.57
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CW Mode Channel 902.75 MHz Conducted Spurious Emissions 0.03 - 1 GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 31.51 dBm VBW 300 kHz
31.2 dBm 902 .80561122 MHz SWT 30 s unit 1 dBm
31.2
28 dB| Offset v1 [T1] 31.51 dBn
9Q02.80561122 MHz
2 Vol rrij 34-76dBn
941.68334673 MHz
1
-1
-2
I D1 -25 dBm
-3
2
—4 ) X L, ) ko Dl g .\.L\N&AUM
N,WMM"""VW AT A AN ANV VR R AAA Af ey
-5
-6
-68.
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 21 _MAY.2009 14:09:28

Note: The emission breaking the limit line is the fundamental carrier
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CW Mode Channel 902.75 MHz Conducted Spurious Emissions 1 - 10 GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
<%%>Ref Lvi -31.36 dBm VBW 300 kHz
31.2 dBm 6.51903808 GHz SWT 30 s unit dBm
31.
28 dB| OffTset AEINREN] —-31.36 dBn
6.51903808 GHz
2 Vo rrij 39_64 dB

1.00000000 GHz

D1 -25 dBm

-5
-6
-68.
Start 1 GHz 900 MHz/ Stop 10 GHz
Date: 21 _MAY.2009 14:08:14
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CW Mode Channel 903.00 MHz Conducted Spurious Emissions 0.03 - 1 GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 31.58 dBm VBW 300 kHz
31.2 dBm 902.80561122 MHz SWT 30 s unit 1 dBm
31. 4
28 dB| Offset v1 [T1] 31.58 dBn
9C2_8056ﬂ122 MHZ|
2 Vo rrij 34.03 dB
869._75951904 MHz
1
-1
-2
D1 -25 dBm
-3
2
-4 " |Av‘ ..W NPk A\I‘ Il:\)ALkLkMILJWPML
-5
-6
-68.
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 21 _MAY.2009 14:06:23

Note: The emission breaking the limit line is the fundamental carrier

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: Thinkify LLC, IDT T1000D
To: FCC 47 CFR Part 90 SubPart I, 90.353
Serial #2 THNKO01-A2 Rev A
Issue Date: 1st June 2009
Page: 60 of 91

CW Mode Channel 903.00 MHz Conducted Spurious Emissions 1 - 10 GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -31.21 dBm VBW 300 kHz
31.2 dBm 6.82565130 GHz SWT 30 s unit dBm
31.
28 dB| Offset v1 [T1] —31.21 dBn
6.82565130 GHz
2 Vo rrij 39 _44 dB
1.00000000 GHZz
1
-1
-2
D1 -25 dBm
1
-3 MM
N ARt M
4WWWWWWW T
-5
-6
-68.
Start 1 GHz 900 MHz/ Stop 10 GHz
Date: 21 _MAY.2009 14:07:18
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CW Mode Channel 903.25 MHz Conducted Spurious Emissions 0.03 - 1 GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 31.72 dBm VBW 300 kHz
31.2 dBm 904 .74949900 MHz SWT 30 s unit 1 dBm
31. A
28 dB| Offset v1 [T1] 31.72 dBn
904 .74949900 MHz
2 Vo 13 39 18 dB
848_37679351 MHz
1
-1
-2
D1 -25 dBm
-3
2
—4 1 | " w7 T NN L’MlJ*\_LM.X‘I_ WL
-5
-6
-68.
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 21 _MAY .2009 14:04:48

Note: The emission breaking the limit line is the fundamental carrier
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CW Mode Channel 903.25 MHz Conducted Spurious Emissions 1 - 10 GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -31.09 dBm VBW 300 kHz
31.2 dBm 6.62725451 GHz SWT 30 s unit dBm
31.2
28 dB| Offset v1 [T1] —31.09 dBm
6.627259451 GHz
2
1
-1
-2
D1 -25 dBm
1
- %
W Al s -, Al s M
4 WWWWW
-5
-6
-68.
Start 1 GHz 900 MHz/ Stop 10 GHz
Date: 21 _MAY.2009 14:03:18
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CW Mode Channel 910.75 MHz Conducted Spurious Emissions 0.03 - 1 GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 31.24 dBm VBW 300 kHz
31.2 dBm 910.58116232 MHz SWT 30 s unit 1 dBm
31.2 a
28 dB| Offset v1 [T1] 31024 dBn
910.58116%32 MHz
2 Vol rrij 38410 dBn
941 .6833¢673 MHZz
1
-1
-2
I D1 -25 dBm
-3
2
—4 A 1 . Y Al A AL pghe S i
[ AR AP AT NGRS ol Wt
-5
-6
-68.
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 21 _MAY.2009 12:57:17

Note: The emission breaking the limit line is the fundamental carrier
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CW Mode Channel 910.75 MHz Conducted Spurious Emissions 1 - 10 GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -31.04 dBm VBW 300 kHz
31.2 dBm 6.35671343 GHz SWT 30 s unit dBm
31.
28 dB| Offset v1 [T1] —-31.04 dBn
6.35671343 GHz
2
1
-1
-2
D1 -25 dBm
|
-3
MNM!\MWRMAMWM
WMWWMMWM
-4
-5
-6
-68.
Start 1 GHz 900 MHz/ Stop 10 GHz
Date: 21 _MAY.2009 12:58:51
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CW Mode Channel 915.75 MHz Conducted Spurious Emissions 0.03 - 1 GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 31.32 dBm VBW 300 kHz
31.2 dBm 916.41282565 MHz SWT 30 s unit 1 dBm
31.
28 dB| Offset v1 [T1] 31 /32 dBn
916.41282565 MHz
2 Vo 13 381144 dB
9716.67334469 MHz
1
-1
-2
I D1 -25 dBm
-3
2
—4 I a e hy A AN A N AN '\'\r\/\Y\M
AN AL AFA AT A I JUHV A NI A A N AT T e by
-5
-6
-68.
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 21 _MAY.2009 12:55:13

Note: The emission breaking the limit line is the fundamental carrier
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CW Mode Channel 915.75 MHz Conducted Spurious Emissions 1 - 10 GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -31.61 dBm VBW 300 kHz
31.2 dBm 6.95190381 GHz SWT 30 s unit dBm
31.
28 dB| Offset v1 [T1] —31.61 dBn
6.95190381 GHz
2
1
-1
-2
D1 -25 dBm
-3 %
FIVEE Lot M [ Ao
B AP MRS AR Rt oA
-5
-6
-68.
Start 1 GHz 900 MHz/ Stop 10 GHz
Date: 21 _MAY.2009 12:53:59
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CW Mode Channel 920.75 MHz Conducted Spurious Emissions 0.03 - 1 GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 31.39 dBm VBW 300 kHz
31.2 dBm 922.24448898 MHz SWT 30 s unit 1 dBm
31.2
28 dB| OfTset AT REN] 31.B9 dBn
942.24448898 MHz
2 Vol rrij 37-B9 dBn
6717.314629P6 MHz
1
-1
-2
D1 -25 dBm
-3
2
-4 ] WJ‘W""MW i ) \ \ N‘VVAY oMt AU A ok gAY
-5
-6
-68.
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 21 _MAY.2009 12:50:29

Note: The emission breaking the limit line is the fundamental carrier
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CW Mode Channel 920.75 MHz Conducted Spurious Emissions 1 - 10 GHz

Marker 1 [T1] RBW 100 kHz RF Attt 20 dB
Ref LvI -31.57 dBm VBW 300 kHz
31.2 dBm 6.87975952 GHz SWT 30 s unit dBm
31.2
28 dB| Offset v1 [T1] —_31.57 dBm
6.8797959952 GHz
2
1
-1
-2
. D1 -25 dBm
-3 A)Mli\'\u‘
WW WMW"\,\
» M/\I\MWMWW
-5
-6
-68.
Start 1 GHz 900 MHz/ Stop 10 GHz
Date: 21 _MAY_.2009 12:52:18
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Laboratory Measurement Uncertainty for Conducted Spurious Emissions

Measurement uncertainty

+2.37 dB

Traceability

Method

Test Equipment Used

Spurious Emissions’

Measurements were made per work
instruction WI-05 ‘Measurement of

0070, 0116, 0158, 0088, 0252, 0313, 0314
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5.1.6. Radiated Spurious Emissions

5.1.6.1. Transmitter Radiated Emissions above 1 GHz

FCC 47 CFR Part 90, Subpart Z; §90.1323, 2.1053;
ANSI/TIA-603

Test Procedure

Measurements were made while EUT was operating in the worst case CW mode of operation
at the appropriate center frequency. Substitution was performed on any emissions observed.
The antenna port was attenuated with a 50 Q termination.

The measurement equipment was set to measure in peak hold mode. The emissions were
measured in the anechoic chamber at a 3-meter distance on every azimuth in both horizontal
and vertical polarities. The emissions are recorded and maximized as a function of azimuth
by rotation through 360° with a spectrum analyzer in peak hold mode.

The highest emissions relative to the limit are listed for each frequency band measured.
Limits

For operation in the 902 — 928 MHz band the limits are defined as the power of any emission
outside the frequency band of operation being attenuated below the transmitter power (P)

within the licensed band of operation, measured in Watts, by at least
55 + 10*Log (P) = -25 dBm.

P = Maximum Power = +31.2 dBm = 1.3183 W
Attenuation = 56.2 dB

Limit = -25 dBm

Test Measurement Set up

Anechoic Chamber Measurement Area
L Spectrum
m 1 Amplifier Analyzer
Coaxial Coaxial Coaxial

Measurement set up for Radiated Emission Test
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Radio parameters

Antenna port terminated in a 50 ohm load.
Radio transmitter set to maximum power.

Channel 902.75 MHz

INITIAL INVESTIGATION SUBSTITUTION RESULTS
Freq. Pol Raw Res BW EIRP Limit Margin
(MH2z) ) (dBm) (KH2z) (dBm) (dBm) (dB)
4509.018 Vv -29.60 1000 -28.45 -25 -3.45
Channel Frequency 902.75 MHz Results
d8m Wasona by EMiSoft 21 Wy 09 1908 -
= [ ot
- Iz3a
-0 — Peak Limit
an pr + EEb”g
rtl'EEE 'HIE[ %I‘I‘l
-0 Spec Dist 2m
=500 [
500
100
0.0

Frequency : MHz

o
1000 lEnLafi] t=n L af]

Eadiated Emiz=ions ~ Template: 18224mp ETS1] Pwr 1-18 GHz hitec
Filename: k:'zompliance managementthinkify'thnk01 - part 90%est programbinorth amencatpart

The above emission plot was recorded with the analyzer in peak hold mode
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Channel 903.00 MHz

INITIAL INVESTIGATION SUBSTITUTION RESULTS
Freq. Pol Raw Res BW EIRP Limit Margin
(MHZz) ' (dBm) (KH2) (dBm) (dBm) (dB)
4509.018 V -29.43 1000 -28.33 -25 -3.33
Channel Frequency 903.00 MHz Results
dem vasona by EMiSof A1 My 09 1805 -
= [ ot
— ic3
-a — Peak Limit
. + pp+ Debug
hizas Oist 3m
-0 Spec Dist 3m
-S040 [
=G0
-0
=504
Frequency : hiHz
fa
|LLE]N [ELEIEE [=LLIEN
Radiated Emis=ions Template: 12Amp ETS] Por 1-13 GHz hitec

Filename: k:compliance management'lthlnklfy'lthnpkm part A0'test programtnorth amencaipart

The above emission plot was recorded with the analyzer in peak hold mode
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Channel 903.25 MHz

INITIAL INVESTIGATION SUBSTITUTION RESULTS
Freq. Pol Raw Res BW EIRP Limit Margin
(MHz) ' (dBm) (KHz) (dBm) (dBm) (dB)
4509.018 H -28.01 1000 -27.97 -25 -3.27
Channel Frequency 903.25 MHz Results
dgm Vasona by EMiSoft 21 ey 09 1919 -
— k] lll:llgrrtlz-:untc
ical
oo eak Limit
. ¥ pr + Debug
fizas Dist 3m
-0 Spec Dist 2m
500 K
500
1040
300

Frequency: hHz

o
1000 .0 100000 0 180000

Eadiated BEmissions __ Template: 18Amp ETS1 Pur 1-18 GHz hitec
Filemame: k:wompliance management'thinkify'thnk0l - part 90%est programinorth amencapart

The above emission plot was recorded with the analyzer in peak hold mode
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Channel 910.75 MHz

INITIAL INVESTIGATION SUBSTITUTION RESULTS
Freq. Pol Raw Res BW EIRP Limit Margin
(MHz) ' (dBm) (KHz) (dBm) (dBm) (dB)

No emissions observed within 6 dB of the limit line

Channel Frequency 910.75 MHz Results

HEF VYasona by EMiSoft 21 hay 09 19:23 -
— E] _Iljgrrtlz-:-ntc
ical
o eak Limit
=30 F'f.+ DE':ILIQ
h=as Dist 3m
e Spec Dist 2m
=200 Fq
=500
=g
=500
Frequency : hiHz
0
[LLENR [CLLRyE] [=LLEfE]
Eadigted Emiszions Template: 18Amp ETS] Pur 1-18 GHz hitec

Filemame: k:compliance management'thinkify'thnkol - part 90%est programinorth amencapart

The above emission plot was recorded with the analyzer in peak hold mode
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Channel 915.75 MHz
INITIAL INVESTIGATION SUBSTITUTION RESULTS
Freq. Pol Raw Res BW EIRP Limit Margin
(MHz) ' (dBm) (KHz) (dBm) (dBm) (dB)
No emissions observed within 6 dB of the limit line
Channel Frequency 915.75 MHz Results
d8m Vasona by EMiSoft 21 Wy 09 18:20 -
~ it
ica
- eak Lirnit
00 e+ Dlebug
hdea= Dist 3m
S a1 ] Spec Dist 3m
500 [
00
0.0
00
Frequency: hHz
o
1000 0 100080 0 {0000
Radiated Emiszions 188mp ETS1 Pur 1-18 GHz hitec

Templat
Filename: k:compliance management":hlnklfﬁ,r":hnpkm part 90'test programinoerth amenca‘part

The above emission plot was recorded with the analyzer in peak hold mode
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Channel 920.75 MHz

INITIAL INVESTIGATION SUBSTITUTION RESULTS
Freq. Pol Raw Res BW EIRP Limit Margin
(MHz) ' (dBm) (KHz) (dBm) (dBm) (dB)
1817.635 Vv -28.55 1000 -27.97 -25 -2.97
Channel Frequency 920.75 MHz Results
d8m Vasana by EMiSaft 21 My 0 18:29 -
= f e
— i3
-h — Peak Limit
. * pp + DOebug
hizas Dist 3m
-0 Spec Dist 3m
=500 H
600
100
=500
Frequency: hiHz
-

0
10000 100000 150000

Fadigted Bmissions ~_ Template: 13Amp ETS] Pur 1-18 GHz hitec
Filename: k:'vzompliance managementthinkify'thnk01 - part 30'test programnorth amencaipant

The above emission plot was recorded with the analyzer in peak hold mode
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V1L

Laboratory Measurement Uncertainty for Radiated Emissions

Measurement uncertainty +5.6/-4.5 dB
Traceability
Method Test Equipment Used
Measurements were made per work 0088, 0104, 0158, 0134, 0310, 0312, Dipole.

instruction WI-03 ‘Measurement of
Radiated Emissions’
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5.1.6.2. Transmitter Radiated Spurious Emissions (30M-1 GHz)

FCC, Part 15 Subpart C §15.205/ §15.209
Industry Canada RSS-111 §84.4

Test Procedure

Preliminary radiated emissions were measured in the anechoic chamber at a 3-meter distance
on every azimuth in both horizontal and vertical polarity. The emissions were recorded with a
spectrum analyzer in peak hold mode. Emissions closest to the limits are measured in the
quasi-peak mode with the tuned receiver using a bandwidth of 120 kHz. Only the highest
emissions relative to the limit are listed. The anechoic chamber test set-up is identified in
Section 6 Test Set-Up Photographs.

System operation was completed with the antenna operating at center frequency. Antenna
gain was 11.5dBi. A notch filter was used to remove the fundamental frequency.

Anechoic Chamber Measurement Area
‘ Spectrum
a | 1A b Notch | | Amp Switch Analyzer
" Filter .
Receiver

Test Measurement Set up

Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting
Amplifier Gain from the measured reading. In this test facility, the Antenna Factor, Cable
Loss, and Amplifier Gains are loaded into the Rohde & Schwarz Receiver and the corrected
field strength can be read directly on the receiver.

FS =R + AF + CORR
where:

FS = Field Strength

R = Measured Receiver Input Amplitude

AF = Antenna Factor

CORR = Correction Factor = CL — AG + NFL
CL = Cable Loss

AG = Amplifier Gain
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MiCeM!

For example:

Given a Receiver input reading of 51.5dBuV; Antenna Factor of 8.5dB; Cable
Loss of 1.3dB; Falloff Factor of 0dB, an Amplifier Gain of 26dB and Notch Filter
Loss of 1dB. The Field Strength of the measured emission is:

FS=515+85+1.3-26.0+1 = 36.3dBuV/m
Conversion between dBuV/m (or dBuV) and pV/m (or uV) are done as:
Level (dBuV/m) = 20 * Log (level (uV/m))

40 dBuV/m = 100uV/m
48 dBuV/m = 250uV/m

Measurement Results for Spurious Emissions (30 MHz — 1 GHz)

Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar

Radio parameters.

Modulation: CW
Full Power: +31.2dBm
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TABLE OF RESULTS

Frequency | Raw | Cable Level | Measurement Hgt | Azt | Limit | Margin
MHz dBuV | Loss | AF dB | dBuV Type Pol | cm | Deg | dBuV dB
199.06 | 51.79 475| -17.68 38.85 | Quasi Max V 100 201 | 505 -11.65
499.971 | 47.99 6| -12.62 41.37 | Quasi Max H 199 | 359 | 57.5| -16.13
655.744 | 52.17 6.55| -10.19 48.54 | Quasi Max V 150 11| 57.5 -8.96
875.741 | 51.75 7.24 -7.71 51.28 | Quasi Max V 106 | 335| 57.5 -6.22
815.724 | 50.95 7.18 -8.13 49.99 | Quasi Max V 114 0| 57.5 -7.51
34.658 | 50.89 3.47 | -13.32 41.04 | Quasi Max V 110 1| 50.5 -9.46

Radiated Spurious Emissions 30 MHz to 1 GHz

dButdm Wasona by EMiSof 21 Wy 09 13:40 -
+ — 1] Honzont:
— "u'%rtthcaI
— Luasi
0 + + Eel:-ug
ol fiteas Hgtagm
H Spec Dist 3m
00 AT 2N I
1 i | ke "-'Il-!"l'-‘.‘h AT
] b bRl
100

Frequency ; MHz

oo
J0 =0 230 300 30 5300 B30 T30 3000 2500 10000
Eadiated Bmissions . Template: 30-3GHz ]
Filemame: k:wompliance management' thinkifythnk01 - pat 90%est programtnorth amencaipart

The RFID Reader is a Class A device
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5.1.7. AC Wireline Conducted Emissions (0.15 — 30 MHz)

FCC, Part 15 Subpart C §15.207
Industry Canada RSS-Gen §7.2.2

Test Procedure

The EUT is configured in accordance with ANSI C63.4. The conducted emissions are
measured in a shielded room with a spectrum analyzer in peak hold in the first instance.
Emissions closest to the limit are measured in the quasi-peak mode (QP) with the tuned
receiver using a bandwidth of 9 kHz.  The emissions are maximized further by cable
manipulation. The highest emissions relative to the limit are listed.

Test Measurement Set up

EUT LISN Receiver

T 115 Vac 60 Hz

Measurement set up for AC Wireline Conducted Emissions Test

Measurement Results for AC Wireline Conducted Emissions (150 kHz — 30 MHz)

Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar
Radio parameters.

Power: Full power +31.2 dBm
Transmitter Port: Terminated in 50 Ohm load

Two ac adapters were exercised (XP and Rong Horng) as part of the compliance program.
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TABLE OF RESULTS — Rong Horng PSU
115 Vac 60 Hz
QP QP Ave. Ave.
(lli/lrl?lg) Line (dPgaI\</) (d(IgPV) Limit Margin ((;A‘I;/e\'/) Limit Margin
" M @Bwv) | (dB) M| @Buv) | (dB)
1.986 Live | 43.35 41.82 56 -14.18 43.45 46 -8.66
1.800 Live | 43.32 42.29 56 -13.71 36.89 46 -9.11
2175 Live | 43.48 40.99 56 -13.47 34.88 46 -11.12
5.715 Live | 49.31 43.83 60 -16.17 38.05 50 -11.95
4.657 Live | 45.37 40.30 56 -15.70 33.64 46 -12.36
4.968 Live | 46.50 40.10 56 -15.90 32.97 46 -13.03
AC Wireline - Conducted Emissions (150 kHz — 30 MHz)
Cable Connections PSU
dBun/ Yasona by EMiSoft
=
- ELra
oo — Luasi 1t
&0 . I:Jlg'llr:u
. Oebug
4 ki U Formal
00
e
ann
w0+
200 B
100
Frequency : hHz
J:'|:|.15 10 100 200

Power Line Conducted BEmiszions

! 3 ) Template: Conducted Emissions
Filename: ¢:'alnt25WAC Wireline 115%vac G0Hz.emi
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TABLE OF RESULTS — XP Power PSU
115 Vac 60 Hz
QP QP Ave. Ave.
(lli/lrl?lg) Line (dPgaI\</) (d(IgPV) Limit Margin ((;A‘I;/e\'/) Limit Margin
’ M7 | @Buv) | (dB) M| @Buv) | (@B)
0.15 Neut. | 62.04 50.59 79 -28.41 37.59 66 -28.41
0.163 Neut. | 58.50 45.98 79 -33.02 19.85 66 -46.15
16.229 | Neut. | 45.93 45.94 73 -27.06 44.39 60 -15.61
AC Wireline - Conducted Emissions (150 kHz — 30 MHz)
XP Power PSU
dBun Yasona by EMiSoft
= [ et
— eutra
=08 — Luasi It
| — Pwerage Lt
100 2p+  Debug
£ + Formal
00 |
ay
S00
nan
o
]
Fre : hiH
. quUEncy z
013 1o 100 30
Power Line Conducted Bmissions Template; Conducted Emissions
Filename: ¢ program filesemisoft - wasonaresulis'alnt30 - 9

0 cii po'ap psu ac wireline 115w

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title:

To:

Serial #:
Issue Date:
Page:

Thinkify LLC, IDT T1000D

FCC 47 CFR Part 90 SubPart I, 90.353
THNKO1-A2 Rev A

1st June 2009

84 of 91

Specification

Limit

the power terminal.

815.207 (a) Except as shown in paragraphs (b) and (c) of this section, for an intentional
radiator that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies within the band 150 kHz to 30 MHz shall not exceed the limits in the following
table, as measured using a 50 uQ line impedance stabilization network (LISN), see
§15.207 (a) matrix below. Compliance with the provisions of this paragraph shall be based
on the measurement of the radio frequency voltage between each power line and ground at

§15.207 (a) Limit Matrix

The lower limit applies at the boundary between frequency ranges

Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency

Laboratory Measurement Uncertainty for Conducted Emissions

| Measurement uncertainty +2.64 dB |
Traceability
Method Test Equipment Used

Measurements were made per
work instruction WI-EMC-01
‘Measurement of Conducted
Emissions’

0158, 0184, 0193,

0190, 0293, 0307
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6. TEST SET-UP PHOTOGRAPHS

6.1. General Measurement Test Set-Up
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6.2. Frequency Error Test Set-Up — Environmental Chamber
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6.3. AC Wireline Emissions
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6.4. Radiated Emissions < 1GHz
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6.5. Spurious Emissions > 1GHz
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7. TEST EQUIPMENT DETAILS
Asset # Instrument Manufacturer Part # Serial #
0088 Spectrum Analyzer Hewlett Packard 8564E 3410A00141
0134 Amplifier Com Power PA 122 181910
0158 oarometer Control Co. 4196 E2846
0193 EMI Receiver Rhode & Schwartz ESI7 838496/007
0252 SMA Cable Megaphase Sucoflex 104 None
0310 2m SMA Cable Micro-Coax A e 27| 209089-001
0312 3m SMA Cable Micro-Coax A a2 209092-001
0313 Coupler Hewlett Packard 86205A 3140A01285
0314 50dB I 1ype ARRA N9444-30 1623
0070 Power Meter Hewlett Packard 437B 3125U11552
0116 Power Sensor Hewlett Packard 8485A 3318A19694
0117 Power Sensor Hewlett Packard 8487D 3318A00371
0184 Pulse Limiter Rhode & Schwartz ESH3Z2 357.8810.52
0190 LISN Rhode & Schwartz ESH3z5 836679/006
0293 BNC Cable Megaphase 1689 1GVT4 15F50B001
0301 5.6 GHz Notch Filter Micro-Tronics RBC50704 001
0302 5.25 GHz Notch Filter Micro-Tronics BRC50703 002
0303 5.8 GHz Notch Filter Micro-Tronics BRC50705 003
0304 2.4GHzHz Notch Filter Micro-Tronics - 001
0307 BNC Cable Megaphase 1689 1GVT4 15F50B002
0335 1-18GHz Horn Antenna ETS- Lindgren 3117 00066580
0337 Amplifier MiCOM Labs -- -
0338 Antenna Sunol Sciences JB-3 A052907
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