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1 INFORMATION

1.1 Test Item

TEST REPORT

FCC Part 15.247
Report no.: 250971-1
FCC ID: ZAT7IDEM

Name : Texas Instruments
FCCID: ZAT7IDEM

IC: 451H-7IDEM
Model/version : 7IDEM

Serial number : /

Hardware identity and/or version: |1.2.1

Software identity and/or version :

/

Frequency Range :

2402 — 2480 MHz

Number of Channels :

40

Type of Modulation :

250 kHz, GFSK (Digital)

Conducted Output Power:

3.64 mW (Peak)

User Frequency Adjustment :

None

Type of Power Supply :

3.0Vpc (2XxAAA Battery)

Antenna Connector :

None

Antenna type:

PCB antenna

Number of Antennas :

1

Desktop Charger :

None

Description of Test Item

The 71DEM RF-transceiver module is an evaluation board for the CC2650 System-on-Chip designed to
operate in the 2.4 GHz ISM band. The CC2650 radio complies with the BLE PHY requirements.

Exposure Evaluation

The EUT is exempted from RF Exposure Evaluation.
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FCC ID: ZAT7IDEM

TEST REPORT
FCC Part 15.247
N em ko Report no.: 250971-1

1.2 Test Environment

121 Normal test condition
Temperature: 21 -22°C
Relative humidity: 42 - 48 %
Normal test voltage: 3.0vDC

The values are the limit registered during the test period.

1.3 Test Engineer(s)

G.Suhanthakumar

1.4 Test Equipment

See list of test equipment in clause 4.
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

2 TEST REPORT SUMMARY

2.1 General

All measurements are tracable to national standards.

The tests were conducted for the purpose of demonstrating compliance with FCC CFR 47 Part 15,
paragraph 15.247 and Industry Canada RSS-210 Issue 8.

Radiated tests were conducted in accordance with ANSI C63.4-2003 and KDB 558074 D01 DTS
Measurement Guidance v03r01. The radiated tests were made in a semi-anechoic chamber at measuring
distances of 3m and 10m.

A description of the test facility is on file with the FCC and Industry Canada.

] New Submission ] Production Unit
[] Class Il Permissive Change X Pre-production Unit
DTS Equipment Code ] Family Listing

@mko

THIS TEST REPORT APPLIES ONLY TO THE ITEM(S) AND CO NFIGURATIONS TESTED.
Deviations from, additions to, or exclusions from the test specifications are described in “Summary of Test Data”.

Nemko Group authorizes the above nhamed company to reproduce this report provided it is reproduced in its entirety and for use by the
company’s employees only. Any reproduction of parts of this report requires approval in writing from Nemko Group.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such
third parties. Nemko Group accepts no responsibility for damages suffered by any third party as a result of decisions made or actions
based on this report.
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

2.2 Test Summary

Name of test FCC Part 15 RSS-210 Issue 8 & | Result
reference RSS-GEN Issue 3
Supply Voltage Variations 15.31(e) N/A Complies !
Antenna Requirement 15.203 7.1.4 (RSS-GEN) N/A?
Power Line Conducted Emission 15.107(a) 7.2.2 (RSS-GEN) N/A
15.207(a)
Minimum 6 dB Bandwidth 15.247(a)(2) A8.2 Complies
Peak Power Output 15.247(b) A8.4 Complies
Power Spectral Density 15.247(d) A8.2 Complies
Spurious Emissions (Antenna Conducted) 15.247(c) A8.5 Complies
Spurious Emissions (Radiated) 15.247(c) A8.5 Complies
15.109(a)
15.209(a)
Receiver Emissions (Radiated) N/A 2.3 N/A

LEUTIs battery operated only.

2 PCB antenna(integral)

RSS Gen issue 3 covers section 7 & 6
RSS 210 issue 8 covers section A2.9

2.3 Description of modification for Modification Fi ling
Not applicable.

2.4 Comments

All ports were populated during spurious emission measurements.

2.5 Family List Rational
Not Applicable.
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TEST REPORT
FCC Part 15.247

N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

3 TEST RESULTS

3.1 Power Line Conducted Emissions

Para. No.: 15.207 (a)

The test is not applicable since the device is batt  ery powered.

Test Performed By: - Date of Test: -

Measurement procedure: ANSI C63.4-2003 using 50  pH/50 ohms LISN.
Test Results: -
Measurement Data: -
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

3.2 Minimum 6 dB Bandwidth

Para. No.: 15.247 (a)(2)
Test Performed By: G.Suhanthakumar Date of Test: 06  Jan 2014

Test Results: Complies
Measurement Data:

Measured 6 dB Bandwidth (kHz)

2402MHz 2440 MHz 2480MHz

673.08 777.24 777.24

Tested according to KDB 558074 D01 DTS Meas Guidance v03r01, Section 8.1.

Requirements:

For Digital Transmission Systems in the 2400-2483.5 MHz band the minimum 6 dB bandwidth shall be at
least 500 KHz.
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

* RBW 100 kHz Delta 1 [T1]
VBW 300 kHz 0.01 dB
Ref 20.5dBm “Att 10 dB SWT 2.5 ms 673.076923073 kHz
20 Offset 10.5 dB Markef 1 [T1]
-1.56 dB n
2.4Pp1631410 [GHz

10

f S
. /
N \
L0 _AW/ \\Aw\\‘ il(:EB

Center 2.402 GHz 500 kHz/ Span 5 MHz

Date: 6.JAN.2014 16:28:47

6 dB Bandwidth at 2402 MHz
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 250971-1
FCC ID: ZAT7IDEM

* RBW 100 kHz Delta 1 [T1]
VBW 300 kHz -0.19 dB
Ref 20.5dBm * Att 10 dB SWT 2.5 ms 777.243589739 kHz
20 Offsgt 10.9dB Markef 1 [T1]
-2.37dB m
2.439575321 [GHz

10

. / |
PN, -

\4\“1 3CB
“.AIM AC

1) \MW‘RN\A
Al

Center 2.44 GHz 500 kHz/ Span 5 MHz

Date: 6.JAN.2014 16:27:47

6 dB Bandwidth at 2440 MHz
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 250971-1
FCC ID: ZAT7IDEM

* RBW 100 kHz Delta 1 [T1]
VBW 300 kHz 0.18 dB
Ref 20.5dBm * Att 10 dB SWT 2.5 ms 777.243589739 kHz
20 Offsgt 10.9dB Markef 1 [T1]
-2.40 dB m
2.4[79575321 [GHz

10

-G .
. /
S =

-30
)/ \,\‘ 3CB
7\ M AC
v

AL

Center 2.48 GHz 500 kHz/ Span 5 MHz

Date: 6.JAN.2014 16:26:26

6 dB Bandwidth at 2480 MHz
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3.3 20 dB Bandwidth

TEST REPORT

FCC Part 15.247
Report no.: 250971-1
FCC ID: ZAT7IDEM

Test Performed By: G.Suhanthakumar

Date of Test: 06 Jan 2014

Measurement Data:

Measured 20 dB Bandwidth (MHz)

2440 MHz

1.29

Requirements:
No requirements. Reported for information only.

* RBW 100 kHz Delta 1 [T1]
VBW 300 kHz -0.18 dB
Ref 20.5dBm * Att  10dB SWT 2.5 ms 1.290064103 MHz
20 Offset 10.5 dB Markef 1 [T1]
l16.63 dB n
Lo 2.439318910 [GHz

MAXHISE /_\"'_N \‘/-\

LVL

+-30
J

—-40 Ll

\“‘ 3B
Lafly AC

‘lu

g

—-60

—-70

Center 2.44 GHz 500 kHz/

Date: 6.JAN.2014 16:29:58

Span 5 MHz

20 dB Bandwidth at 2440 MHz
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

3.4 Peak Power Output

Para. No.: 15.247 (b)
Test Performed By: G.Suhanthakumar Date of Test: 03 Jan 2014

Test Results: Complies

Measurement Data:

RF channel 2402 MHz 2440 MHz 2480 MHz
Measured Maxium Field strength 103.28 103.54 103.88
(dBuv/m) VP

Calc. Radiated Power (dBm) 8.02 8.28 8.62
Calc. Radiated Power (mW) 6.34 6.73 7.28
Measured Conducted Power (dBm) 5.61 5.42 5.22
Measured Conducted Power (mW) 3.64 3.48 3.32
Calculated Antenna Gain (dBi) 241 2.86 3.40

Tested according to KDB 558074 D01 DTS Meas Guidance v03r01, Section 9.1.1.
EIRP is calculated according to KDB 558074 D01 DTS Meas Guidance v03r01, Section 12.2.2. (e)
The maximum field strength is obtained in XZ plane and Vertical polarization.

See attached graph.
Detachable antenna? |:| Yes |X| No
If detachable, is the antenna connector non-standard? |:| Yes |:| No

Requirements:
The maximum peak output power shall not exceed the following limits:
For Digital Transmission Systems in the 2400 - 2483.5 MHz band: 1 Watt

If transmitting antennas of directional gain greater than 6 dBi are used, the peak output power from the
intentional radiator shall be reduced below the stated value above by the amount in dB that the directional
gain of the antenna exceeds 6 dBi.
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FCC ID: ZAT7IDEM

TEST REPORT
FCC Part 15.247
N em ko Report no.: 250971-1

@ * RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 103.28 dBuV/ "
Ref 110 dBuV/im “Att 10dB SWT 2.5 ms 2.401647436 GHz
110 1
A 4

= |, N
/ N
1/ S

;;.MMM/ \%umu o

AC

—40

—30

—20

10

Center 2.402 GHz 2 MHz/ Span 20 MHz

Date: 3.JAN.2014 08:29:20

Radiated Field strength, VP , 2402 MHz,PK
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ * RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 101.72 dBuVv/ "

Ref 110 dBpV/m * Att  10dB SWT 2.5 ms 2.401903846 GHz

110 /_:“\

1P K /
A

/ \\ TDF
-80
-70 / \
60 /]
\ 3CB

| ek i AC
—40
—30
—20
10
Center 2.402 GHz 2 MHz/ Span 20 MHz

Date: 3.JAN.2014 08:28:32

Radiated field strength, HP, 2402 MHz,PK

Nemko Norway, Instituttveien 6, Kjeller, Norway Page 15 (62)



TEST REPORT
FCC Part 15.247

N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ * RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 103.54 dBuV/ "
Ref 110 dBuV/im “Att 10dB SWT 2.5 ms 2.440192308 GHz
110 1
Ad

1P K /
A

/ \ TDF
-80

- .

AC

—40

—30

—20

10

Center 2.44 GHz 2 MHz/ Span 20 MHz

Date: 3.JAN.2014 08:44:29

Radiated field strength, VP, 2440 MHz,PK
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ * RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 101.79 dBuV/ "
Ref 110 dBuV/im “Att 10dB SWT 2.5 ms 2.439807692 GHz
110
1
A 4
1P K| \
MAX
90
L N

N
/ N .

—70

—60
\ 3CB

'ﬂw""m'""‘j ""“.,L“‘“‘ | AC

—40

—30

—20

10

Center 2.44 GHz 2 MHz/ Span 20 MHz

Date: 3.JAN.2014 08:43:38

Radiated field strength, HP, 2440 MHz,PK
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ MARKER 1 * RBW 3 MHz Marker 1 [T1]
2.479807692 CHz VBW 10 MHz 103.88 dBuV/ w
Ref 110 dBpV/m *Att 10dB SWT 2.5 ms 2.479647436 GHz
110 1

100
1P K /
A
/ \ TDF
-80
/ N &

W \wwm .

—50

—40

—30

—20

10

Center 2.48 GHz 2 MHz/ Span 20 MHz

Date: 3.JAN.2014 08:57:49

Radiated field strength, VP, 2480 MHz,PK
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ MARKER 1 * RBW 3 MHz Marker 1 [T1]
2.479807692 CHz VBW 10 MHz 102.05 dBpV/ nm
Ref 110 dBpV/m * Att 10 dB SWT 2.5ms 2.479775641 GHz
110
1

100 1
1PK
MAX S

N
117 N
T \
ww/ \qu, o

—40

—30

—20

10

Center 2.48 GHz 2 MHz/ Span 20 MHz

Date: 3.JAN.2014 08:56:45

Radiated field strength, HP, 2480 MHz,PK
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

* RBW 3 MHz Marker 1 [T1]
VBW 10 MHz 5.61dB n
Ref 20.5dBm * Att 10 dB SWT 2.5 ms 2.401871795 GHz
20 Offs¢t 10.5dB
A
1o ] A
v

1P K]
MAX //’d_\

- ~ .
LV \
/ \\ o

Center 2.402 GHz 2 MHz/ Span 20 MHz

Date: 6.JAN.2014 16:17:27

Conducted power — 2402MHz,PK

Nemko Norway, Instituttveien 6, Kjeller, Norway Page 20 (62)



TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

MARKER 1 * RBW 3 MHz Marker 1 [T1]
2.439775641 CHz VBW 10 MHz 5.42 dB n
Ref 20.5dBm * At  10dB SWT 2.5 ms 2.439775641 GHz

20 Offset 10.5§dB

10 T

o | 2l B
/ ™~
8 . .
LV \

\ ac

Center 2.44 GHz 2 MHz/ Span 20 MHz

Date: 6.JAN.2014 16:18:48

Conducted power — 2440MHz,PK
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

MARKER 1 * RBW 3 MHz Marker 1 [T1]
2. 479967949 CHz VBW 10 MHz 5.22dB n
Ref 20.5dBm * At  10dB SWT 2.5 ms 2.479967949 GHz

20 Offset 10.5§dB

10
BIK /~J \
MAX
o LVL
-10
\ PS

20 / N
-30

/ \ 3CB

AC

Center 2.48 GHz 2 MHz/ Span 20 MHz

Date: 6.JAN.2014 16:19:18

Conducted power — 2480MHz, PK
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

3.5 Spurious Emissions (Radiated)

Para. No.: 15.247 (c)

Test Performed By: G.Suhanthakumar Date of Test: 03 Jan 2014

Test Results: Complies

Measurement Data:
Band-edge, @3m

Frequency Measured Field Strength Detector Limit Margin
@3m, dBuV/m dBuv/m dB

2.39 GHz 47.68 PK 74 26.32

43.62 AV 54 10.38

2.4835 GHz 63.17 PK 74 10.83

39.14 AV 54 14.86

Tested according to KDB 558074 D01 DTS Measurement Guidance v03r01, Section 13.1 & 13.3.2.
100% duty cycle

See attached plots.

RF conducted spurious emission

Scan performed with 100 kHz Bandwidth from 0.01 to 25 GHz.

All emissions are more than 20dB below catrrier.
See plots.
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ * RBW 1 MHz Marker 2 [T1 ]
VBW 3 MHz 47.68 dBuV/ n
Ref 110 dBuV/m “ Att 10 dB SWT 2.5 ms 2.377932692 GHz
110 Markef 1 [T1]
41.65 dBpv n
2.3500000¢0 [CNz

100
1P K / \
MAX
90
/ \ TDF
80
/ \ PS

70

60
/ 3CB
& AC

30

20

10

Center 2.39 GHz 3 MHz/ Span 30 MHz

Date: 3.JAN.2014 08:32:18

Lower Band Edge, Peak Detector
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ * RBW 1 MHz Marker 2 [T1 ]
VBW 10 MHz 43.62 dBpV/ n
Ref 110 dBuV/m “ At 10dB SWT 2.5 ms 2.377932692 GHz
110 Markef 1 [T1]
3|7.46 dBpV| n

2.3500000¢0 Mz

100
mAXH I
/ \ TDF
80
/ \ PS
70
60
/ 3CB
—50 AC
//J\“{ Yy .MN/IW/

A RV T G Tl S Py

30

20

10

Center 2.39 GHz 3 MHz/ Span 30 MHz

Date: 3.JAN.2014 08:32:52

Lower Band Edge, Average Detector
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ * RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 63.17 dBpV/ n

Ref 110 dBuV/m * At  10dB SWT 2.5 ms 2.483499985 GHz

110

100 /]
WS | / \
[ 1
\
Ly

W \, =

30

20

10

Center 2.4835 GHz 3 MHz/ Span 30 MHz

Date: 3.JAN.2014 09:10:16

Band Edge, 2483.5 MHz, Peak Detector
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TEST REPORT

FCC Part 15.247
Report no.: 250971-1
FCC ID: ZAT7IDEM

* RBW 100 kHz Marker 1 [T1 ]
@ MARKER 1 VBW 1 MHz 39.14 dBuV/ n
| 2.483503174 CHz o SWT 10 ms 2.483503174 GHz
100
o
SGL
80
TR
MAXH nidY]
60
swH 100 of 10
50 TDF
HM_‘,""‘ AtA AL ~ At m A
AN Ik i 0 ke T T ST T L T R T v T Y W TP Y e ey |
30
20 3DB
AC
Center 2.4835 GHz 200 kHz/ Span 2 MHz
Tx Channel
Bandwidth 1 MHz Power 4 7.51 dBpv/m

Date: 3.JAN.2014 09:11:30

Band edge power, 2483.5MHz, AV detector
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

MARKER 2 * RBW 100 kHz Marker 2 [T1]
4.775721154 CHz VBW 300 kHz -49.05 dB n
Ref 20.5dBm * Att 10 dB SWT 2.5 4.775721154 GHz
20 Offs¢t 10.5 dB Markef 1 [T1]
4.02 dB m
Lo 2.3[72836538 [GHz
1
1P K] Y
MAX
o LVL
-10
- 20
-30
3CB
r-40 AC
2
A 4
-50
!ﬁg@dﬁj M WWMWWWM/M
-70
Start 10 MHz 2.499 GHz/ Stop 25 GHz

Date: 6.JAN.2014 16:23:01

Conducted spurious emission 10MHz — 25GHz - ch2402 MHz
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

MARKER 2 * RBW 100 kHz Marker 2 [T1 ]
4. 855817308 CHz VBW 300 kHz -49.66 dB n
Ref 20.5dBm * Att 10 dB SWT 25s 4.855817308 GHz
20 Offsgt  10.9dB Marke] 1 [T1 ]
2.90 dB n
Lo 2.412884615 [GHz
1P K ]
MAX
o LVL
-10
- 20
+-30
3CB
--40 AC
7
-50
ﬁ_@gm LAJ aeh M s B A A, AL b NMMM‘MNJWW
70
Center 12.505 GHz 2.499 GHz/ Span 24.99 GHz

Date: 6.JAN.2014 16:23:55

Conducted spurious emission 10MHz — 25GHz - ch2440 MHz

Nemko Norway, Instituttveien 6, Kjeller, Norway Page 29 (62)



TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

* RBW 100 kHz Marker 2 [T1]
VBW 300 kHz -52.53 dB m
Ref 20.5dBm * Att 10 dB SWT 2.5 4.935913462 GHz
20 Offs¢t 10.5 dB Markef 1 [T1]
2.12 dB m
Lo 2.452932692 [GHz
1P K]
MAX
o LVL
-10
- 20
-30
3CB
|40 AC
-50
-70
Center 12.505 GHz 2.499 GHz/ Span 24.99 GHz

Date: 6.JAN.2014 16:24:36

Conducted spurious emission 10MHz — 25GHz - ch2480 MHz

Nemko Norway, Instituttveien 6, Kjeller, Norway Page 30 (62)



TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

Radiated emissions 9kHz - 30 MHz.
Detector: Quasi-Peak
Measuring distance 10 m.

® MARKER 1 RBW 9 kHz Marker 1 [T1 ]
9. 08 ktz MT 50 ms 9.16 dBuV/ n
Step AUTO Att 0 dB PREAMP OFF 9.080000000 kHz
dBuv o9 100 kHz 1 MHz arkel 4 TOINIHzZ
/m o a4 lallv/ rr
9KHZ 1508.0000qd000 kHz
100 ] arkel J 7 SGL
—
1P L -3.95|dgpv/ m
G N 534.000pqd000 kHz
80
~]
TDF
60
\\\
40
20 6CB
1|
b 2 DC
v
Lo Ay ) - I"”“vt\ , 3
a1 Y|
W‘N""\J/\,\J M
L0 M\\A
W-\,\'
™dad
A
—|-4o
-60
9 kHz 30 MHz

Date: 3.JAN.2014 11:16:49

Radiated Emissions, 9 kHz — 30 MHz @10m
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Radiated emission 30 — 1000 MHz.
Detector: Peak

Measuring distance at 3m.
All values are below the limit even when measured with Peak Detector, RBW=100kHz, VBW=300kHz.

See attached plot.

TEST REPORT

FCC Part 15.247
Report no.: 250971-1
FCC ID: ZAT7IDEM

Frequency
(MHz)

QuasiPeak
(dBuv/m)

Bandwidth
(kHz)

Polarization

Margin
(dB)

Limit
(dBuv/m)

Comment

948.559085

23.1

120.000

22.9

46.0

607

551

507

451

FCC Part 15 C 3m QP+AV

40

Level in dBuV/m

207

157

107

357

307

257

50

80 100M

Frequency in Hz

400 500

Radiated Emissions, 30 — 1000 MHz, VP and HP, @3m

Nemko Norway, Instituttveien 6, Kjeller, Norway

800 1G
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Q\I:emko

Radiated Emissions, 1-25 GHz
1-8 GHz measured at a distance of 3 m
8 - 25 GHz measured at 1m

Peak detector

TEST REPORT

FCC Part 15.247
Report no.: 250971-1
FCC ID: ZAT7IDEM

Frequency Field Strength @3m Detector Limit Margin
MHz dBuv/im dBuv/im dB
4804 59.97 Pk 74 14.03
4880 58.50 Pk 74 15.5
4960 56.52 Pk 74 17.48
7205 56.97 Pk 74 17.03
7320 58.01 Pk 74 15.99
7440 59.48 Pk 74 14.52

Average detector

Frequency Field Strength @3m Detector Limit Margin
MHz dBuVv/im dBuv/im dB
4804 53.94* AV 54 0.06
4880 53.13 AV 54 0.87
4960 49.64 AV 54 4.36
7205 50.22 AV 54 3.78
7320 51.39 AV 54 2.61
7440 53.32 AV 54 0.68

*On-time per 100 ms (worst case): 81% (the maximum duty cycle in actual use)

Duty cycle calculation:
(81 ms)/(100 ms) = 0.81% on-time
201og(0.81) =-1.83 dB
i.e: at 4804MHz Average field strength is: 55.77 — 1.83 = 53.94 dB//m

Antenna factor, amplifier gain and cable loss are included in Spectrum Analyzer “Transducer factor”.

See attached graphs.

Nemko Norway, Instituttveien 6, Kjeller, Norway
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@ MARKER 1
2.403846154 CHz

* RBW 1 MHz

Marke

ri[T1]

TEST REPORT

FCC Part 15.247
Report no.: 250971-1
FCC ID: ZAT7IDEM

VBW 3 MHz 103.38 dBuV/ n
Ref 110 dBpV/m * At 10dB SWT 5ms 2.403846154 GHz
110 Markef 2 [T1]
4{7.58 dBuvV n
L 100 2.3[77932692 [GHz
1P K
MAX IS
TDF
80
PS
70
60
3CB
50 2 AC
i MMMWV*
A~ ALY
LAQ T T T WY T NIPWRPRERL. MWM-M\M A
30
20
10
Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 3.JAN.2014 08:33:39

Radiated Emissions ch. 2402 MHz, 1 — 3 GHz, VP, @3m

Nemko Norway, Instituttveien 6, Kjeller, Norway

— Pre-scan with Peak detector
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TEST REPORT
FCC Part 15.247

N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ * RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 101.57 dBuV/ n

Ref 110 dBuV/m * At  10dB SWT 5ms 2.403846154 GHz

110 Markef 2 [T1]
L 4b5.28 dBupV n
100 f 2.3/77932692 [GHz

90

TDF

80

PS
70

60

3CB
50 AC

3
1
:
E

T e s )

—40 Ww\wv M

20

10

Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 3.JAN.2014 08:34:32

Radiated Emissions ch. 2402 MHz, 1 — 3 GHz, HP, @3m - Pre-scan with Peak detector
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ MARKER 2 * RBW 1 MHz Marker 2 [T1]
1. 766025641 CHz VBW 3 MHz 41.74 dBpV/ n
Ref 110 dBpVv/m * Att 10 dB SWT 5 ms 1.766025641 GHz
110 1 Markef 1 [T1]
103.52 dBu\/ n
L 100 2.440192308 [GHz
1P K]
MAXHI IR
TDF
80
PS
70
60
3CB
—50 AC
: )y MWW‘“U*JL
L4 T " Anu;hwmm
ﬁ ] MTRWE S TS Ly
30
20
10
Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 3.JAN.2014 08:49:38

Radiated Emissions ch. 2440 MHz, 1 — 3 GHz, VP, @3m - Pre-scan with Peak detector
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FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ * RBW 1 MHz Marker 2 [T1]
VBW 3 MHz 41.15 dBpv/ n
Ref 110 dBpV/m * At 10dB SWT 5ms 2.108974359 GHz
110 Markef 1 [T1]
1 1(01.49 dBu\/ n
L 100 2.440192308 [GHz
1P K]
MAX I IS
TDF
80
PS
70
60
3CB
AC

—50
2 A
LAl \Mwl\w MW

20

10

Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 3.JAN.2014 08:48:43

Radiated Emissions ch. 2440 MHz, 1 — 3 GHz, HP, @3m - Pre-scan with Peak detector
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@ MARKER 2 “* RBW 1 MHz Marker 2 [T1 ]
2.269230769 CHz VBW 3 MHz 41.20 dBpV/
Ref 110 dBuV/m “Att 10dB SWT 5ms 2.269230769 GHz
110 Markef 1[T1]
vy 1(3.88 dBp\/
L 100 2.479647436 |GHz
1P K|
MAXHI IR
80
-70
60
50
J W kAL
40 atdaia it A A A AN
i ST TIVPRRTY SN VS el ke
30
20
10
Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 3.JAN.2014 08:59:41

Radiated Emissions ch. 2480 MHz, 1 —

Nemko Norway, Instituttveien 6, Kjeller, Norway

3 GHz, VP, @3m

TDF

PS

3CB
AC

— Pre-scan with Peak detector

TEST REPORT

FCC Part 15.247
Report no.: 250971-1
FCC ID: ZAT7IDEM
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@ MARKER 2 “* RBW 1 MHz Marker 2 [T1 ]
2.269230769 CHz VBW 3 MHz 41.20 dBpV/
Ref 110 dBuV/m “Att 10dB SWT 5ms 2.269230769 GHz
110 Markef 1[T1]
vy 1(3.88 dBp\/
L 100 2.479647436 |GHz
1P K|
MAXHI IR
80
-70
60
50
J W kAL
40 atdaia it A A A AN
i ST TIVPRRTY SN VS el ke
30
20
10
Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 3.JAN.2014 08:59:41

Radiated Emissions ch. 2480 MHz, 1 —

Nemko Norway, Instituttveien 6, Kjeller, Norway

3 GHz, HP, @3m

TDF

PS

3CB
AC

— Pre-scan with Peak detector

TEST REPORT

FCC Part 15.247
Report no.: 250971-1
FCC ID: ZAT7IDEM
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@ MARKER 1 * RBW 1 MHz
4.804432692 CHz VBW 3 MHz

Step 87 dBuVv/m Att 10dB

SWT 20 ms

Marker 1 [T1]

59.97 dBpV/

4.804432692 GHz

80

70

60 W

by w’”/

NG

30

20

10

Y

—-10

Center 4.804 GHz 1 MHz/

Date: 8.JAN.2014 14:56:04

2" harmonic , ch2402MHz — HP, PK detector

Nemko Norway, Instituttveien 6, Kjeller, Norway

Span 10 MHz

TDF

3CB
AC

TEST REPORT

FCC Part 15.247
Report no.: 250971-1
FCC ID: ZAT7IDEM
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TEST REPORT
FCC Part 15.247

N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ MARKER 1 * RBW 1 MHz Marker 1 [T1]
4.8038625 CHz VBW 10 MHz 55.77 dBuVv/ n
Step 87 dBuVv/m Att 10dB SWT 20 ms 4.803862500 GHz

80

SGL
70

Y I
N E
N

60

e

2o SWFE 100 of |100 acB

AC

L TDF

20

10

Y

—-10

Center 4.804 GHz 1 MHz/ Span 10 MHz

Date: 8.JAN.2014 14:58:16

2" harmonic , ch2402MHz — HP, AV detector
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@ MARKER 1
4.88035 CHz

Step 87 dBuVv/m Att 10dB

*

RBW 1 MHz
VBW 3 MHz
SWT 20 ms

Marker 1 [T1]

58.50 dBpV/

4.880350000 GHz

80

70

—60
MW’WM
Leigiesisd ay ll st bt Lo gAY

FFORLNPY T
\aan

daad alligy e A gl

TDF

30

20

10

Y

—-10

3CB
AC

Center 4.88 GHz 1 MHz/

Date: 8.JAN.2014 15:01:42

2" harmonic , ch2440MHz — HP, PK detector

Nemko Norway, Instituttveien 6, Kjeller, Norway

Span 10 MHz

TEST REPORT

FCC Part 15.247
Report no.: 250971-1
FCC ID: ZAT7IDEM
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TEST REPORT
FCC Part 15.247

N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ MARKER 1 * RBW 1 MHz Marker 1 [T1]
4.8799125 CHz VBW 10 MHz 53.13 dBuVv/ n
Step 87 dBuVv/m Att 10dB SWT 20 ms 4.879912500 GHz

80

SGL
70

Y I
N E
N

60

TDF

L

50 EaN

2o SWFE 100 of |100 acB

AC

20

10

Y

—-10

Center 4.88 GHz 1 MHz/ Span 10 MHz

Date: 8.JAN.2014 15:02:37

2" harmonic , ch2440MHz — HP, AV detector
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@ MARKER 1 *
4.959325 Clz

Step 87 dBuVv/m Att 10dB

RBW 1 MHz
VBW 3 MHz
SWT 20 ms

Marker 1 [T1]
56.52 dBuV/ n
4.959325000 GHz

80

70

60 T

Lvsak ITEVT P | R ORTVV I [V TRV
AU g ey

"Il Al.ﬁ B
o Las

| PVCI TP | RV DR WA TITP Y
kbl LAt e

30

20

10

Y

—-10

TDF

3CB
AC

Center 4.96 GHz 1 MHz/

Date: 8.JAN.2014 15:05:23

2" harmonic , ch2480MHz — HP, PK detector

Nemko Norway, Instituttveien 6, Kjeller, Norway

Span 10 MHz

TEST REPORT

FCC Part 15.247
Report no.: 250971-1
FCC ID: ZAT7IDEM
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TEST REPORT
FCC Part 15.247

N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ MARKER 1 * RBW 1 MHz Marker 1 [T1]
4.9598875 CHz VBW 10 MHz 49.64 dBuVv/ n
Step 87 dBuVv/m Att 10dB SWT 20 ms 4.959887500 GHz

80

SGL
70

Y I
N E
N

60

TDF

50 ==

B
[o>]

2o SWFE 100 of |100 acB

AC

20

10

Y

—-10

Center 4.96 GHz 1 MHz/ Span 10 MHz

Date: 8.JAN.2014 15:05:58

2" harmonic , ch2480MHz — HP, AV detector
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TEST REPORT
FCC Part 15.247

N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ MARKER 1 * RBW 1 MHz Marker 1 [T1]
7.2054625 CHz VBW 3 MHz 56.97 dBuVv/ n
Step 87 dBuVv/m * At  15dB SWT 20 ms 7.205462500 GHz

80

70

TDF

s
_ WWM o .

30 3CB
AC

20

10

Y

—-10

Center 7.206 GHz 1 MHz/ Span 10 MHz

Date: 8.JAN.2014 15:15:59

3" harmonic, ch2402MHz — VP, PK detector
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TEST REPORT
FCC Part 15.247

N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ MARKER 1 * RBW 1 MHz Marker 1 [T1]
7.2054125 CHz VBW 10 MHz 50.22 dBuVv/ n
Step 87 dBuvV/m * Att  15dB SWT 20 ms 7.205412500 GHz
80
SGL
Lo
AVd
60 TDF
1 LNA
50 /,-r v
40 \
SWFE 100 of |100
30 3CB
AC
—20
10
Y
r-10
Center 7.206 GHz 1 MHz/ Span 10 MHz

Date: 8.JAN.2014 15:16:30

3" harmonic, ch2402MHz — VP, AV detector
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TEST REPORT
FCC Part 15.247

N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ MARKER 1 * RBW 1 MHz Marker 1 [T1]
7.3207625 CHz VBW 3 MHz 58.01 dBuVv/ n
Step 87 dBuVv/m * At  15dB SWT 20 ms 7.320762500 GHz

80

70

60

TDF

s At
M \N‘\M LNA

T | ol

R gRTAvOR!

Aokl P T AmﬂMNW
B QA Aol

30 3CB
AC

20

10

Y

—-10

Center 7.32 GHz 1 MHz/ Span 10 MHz

Date: 8.JAN.2014 15:12:48

3" harmonic, ch2440MHz — VP, PK detector
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TEST REPORT
FCC Part 15.247

N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ MARKER 1 * RBW 1 MHz Marker 1 [T1]
7.3204125 CHz VBW 10 MHz 51.39 dBuVv/ n
Step 87 dBuvV/m * Att  15dB SWT 20 ms 7.320412500 GHz
80
SGL
Lo
AV{
60 TDF
1
v LNA
—50 / \
=40
SWFE 100 of |100
30 3CB
AC
—20
10
Y
r-10
Center 7.32 GHz 1 MHz/ Span 10 MHz

Date: 8.JAN.2014 15:13:37

3" harmonic, ch2440MHz — VP, AV detector
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TEST REPORT
FCC Part 15.247

N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ MARKER 1 * RBW 1 MHz Marker 1 [T1]
7.4407875 CHz VBW 3 MHz 59.48 dBuVv/ n
Step 87 dBuVv/m * At  15dB SWT 20 ms 7.440787500 GHz

80

70

—60 MMM TDF
M LNA

A.......AAWU WA s kg,
:}MwHwbmmwa&w 3 "\A"vw.v.wﬁmmw

30 3CB
AC

20

10

Y

—-10

Center 7.44 GHz 1 MHz/ Span 10 MHz

Date: 8.JAN.2014 15:09:01

3" harmonic, ch2480MHz — VP, PK detector
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TEST REPORT
FCC Part 15.247

N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ MARKER 1 * RBW 1 MHz Marker 1 [T1]
7.4405625 CHz VBW 10 MHz 53.32 dBuVv/ n
Step 87 dBuvV/m * Att  15dB SWT 20 ms 7.440562500 GHz
80
SGL
Lo
AVd
60 TDF
1
b LNA
"~ / \
=40
SWFE 100 of |100
30 3CB
AC
—20
10
Y
r-10
Center 7.44 GHz 1 MHz/ Span 10 MHz

Date: 8.JAN.2014 15:09:31

3" harmonic, ch2480MHz — VP, AV detector
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@ MARKER 1
11.68589744 CHz

Ref 77.5dBpVvV/m

T At

* RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 42.28 dBuVv/ n
10 dB SWT 25 ms 11.685897436 GHz

Offset -9.5¢B

70
1P K
VA
50

30

=

40 ol MMW@WWW\W ks

bk s ..lw%mm
PPN VAT

20

r10

Y

r-10

—-20

Center

10.25 GHz

Date: 3.JAN.2014 10:43:01

350 MHz/

Span 3.5 GHz

LVL

TDF

LNA

3CB
AC

TEST REPORT

FCC Part 15.247
Report no.: 250971-1
FCC ID: ZAT7IDEM

Radiated Emissions ch. 2402 MHz, 8.5 — 12 GHz, VP, @1m — Pre-scan with Peak detector , Distance
Correction factor of -9.5 dB is included in the gra

Nemko Norway, Instituttveien 6, Kjeller, Norway

ph
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TEST REPORT
FCC Part 15.247

N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ MARKER 1 * RBW 1 MHz Marker 1 [T1]
10.9286859 CHz VBW 3 MHz 41.78 dBpVv/ n
Ref 77.5dBuv/m * At  10dB SWT 25 ms 10.928685897 GHz

Offset -9.5¢B

70

LVL

50 TDF

1
Al 1AL
o ool .lv'nAMmkAvIn TR D § AN

VA N

LNA

ka0 ,nq‘meww¢»u,wvw0kudbuﬂjwvu

30

Lo 3cB
AC

r10

Y

r-10

—-20

Center 10.25 GHz 350 MHz/ Span 3.5 GHz

Date: 3.JAN.2014 10:42:11

Radiated Emissions ch. 2402 MHz, 8.5 — 12 GHz, HP, @1m — Pre-scan with Peak detector , Distance
Correction factor of -9.5 dB is included in the gra  ph.
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

@ MARKER 1 * RBW 1 MHz Marker 1 [T1]
17.95192308 CHz VBW 3 MHz 45.02 dBpVv/ n
Ref 77.5dBuv/m * At  10dB SWT 35 ms 17.951923077 GHz

Offset -9.5¢B

0
1P K
VA
LVL
50 TDF

IRTMITS. SAFVY .Mm..wMMkWWWNWWMMMWW LNA

30

. 3CB
AC

10

-0

--10

--20

Start 12 GHz 600 MHz/ Stop 18 GHz

Date: 3.JAN.2014 10:44:45

Radiated Emissions ch. 2402 MHz, 12 — 18 GHz, VP, @ 1m - Pre-scan with Peak detector, Distance
Correction factor of -9.5 dB is included in the gra  ph.
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@ MARKER 1 * RBW 1 MHz
10.9286859 CHz VBW 3 MHz

Ref 77.5dBuv/m * At  10dB SWT 25 ms

Marker 1 [T1]

41.78 dBuVv/ n

10.928685897 GHz

Offset -9.5¢B

70
1P K
VA
LVL
50 TDF
1
1 M | LNA
L0 T e Lk qu oAb oA A ity DAyttt A N

30

20

3CB

r10

AC

Y

r-10

—-20

Center 10.25 GHz 350 MHz/

Date: 3.JAN.2014 10:42:11

Span 3.5 GHz

TEST REPORT

FCC Part 15.247
Report no.: 250971-1
FCC ID: ZAT7IDEM

Radiated Emissions ch. 2402 MHz, 12 — 18 GHz, HP, @ 1m — Pre-scan with Peak detector, Distance
h.

Correction factor of -9.5dB is included in the grap

Nemko Norway, Instituttveien 6, Kjeller, Norway
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@ MARKER 1 * RBW 1 MHz Marker 1 [T1]
24.39423077 CHz VBW 3 MHz 28.12 dBuVv/ n
Ref 77.5dBpVvV/m * Att 10 dB SWT 45 ms 24.394230769 GHz
Offs¢t -9.5 B
—70
1P K|
A
—50
—40
-~ MWW
b A I AN A A oan oAb W M40
—20
—10
—0
—-10
—-20
Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 3.JAN.2014 10:48:09

TEST REPORT

FCC Part 15.247
Report no.: 250971-1
FCC ID: ZAT7IDEM

LVL
TDF

LNA

3CB
AC

Radiated Emissions ch. 2402 MHz, 18 — 25 GHz, VP/HP , Pre-scan with Peak detector,
Distance Correction factor -9.5dB is included in th

Nemko Norway, Instituttveien 6, Kjeller, Norway

e graph.
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

3.6 Power Spectral Density (PSD)
Para. No.: 15.247 (e)

Test Performed By: G.Suhanthakumar Date of Test: 06  Jan 2014

Test Results: Complies

Measured and Calculated Data:

calculated peak PSD
dBm
Power Spectral Density @2402 MHz -12.46
Power Spectral Density @2440 MHz -13.54
Power Spectral Density @2480 MHz -12.86

Tested according to KDB 558074 D01 DTS Meas Guidance v03r01, Section 10.2.

Requirements:

The Power Spectral Density of a Digital Transmission System shall be no greater than +8 dBm in any 3 kHz
band.
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

MARKER 1 * RBW 3 kHz Marker 1 [T1]
2.402009615 CHz VBW 10 kHz -12.46 dB n
Ref 20.5dBm *Att  10dB SWT 170 ms 2.402009615 GHz

20 Offset 10.4 dB

L 10
1P K|
MAX
o LVL
--10

—- 20 v'v"J
| __Mu('”rl w\p\
\’\\'\ M 3CB

AC

Center 2.402 GHz 150 kHz/ Span 1.5 MHz

Date: 6.JAN.2014 16:21:37

PSD Measurement - 2402MHz
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

MARKER 1 * RBW 3 kHz Marker 1 [T1]
2.439956731 CHz VBW 10 kHz -13.54 dB n
Ref 20.5dBm * At  10dB SWT 170 ms 2.439956731 GHz

20 Offset 10.5§dB

Lo
1P K
MAX
o LVL
-10 -

T M,

—-30
\‘)\4 3CB
AC

_, >

Center 2.44 GHz 150 kHz/ Span 1.5 MHz

Date: 6.JAN.2014 16:21:08

PSD Measurement — 2440MHz
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 250971-1
FCC ID: ZAT7IDEM

MARKER 1 * RBW 3 kHz Marker 1 [T1]
2.479915865 CHz VBW 10 kHz -12.86 dB n
Ref 20.5dBm * At  10dB SWT 170 ms 2.479915865 GHz

20 Offset 10.5§dB

Lo
1P K
MAX
o LVL
-10 1

M

—-20 Y A LW‘/\MU
| 30 — & T \%
3CB

_, v

Center 2.48 GHz 150 kHz/ Span 1.5 MHz

Date: 6.JAN.2014 16:20:38

PSD Measurement - 2480MHz
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4

LIST OF TEST EQUIPMENT

TEST REPORT
FCC Part 15.247

Report no.: 250971-1

FCC ID: ZAT7IDEM

To facilitate inclusion on each page of the test equipment used for related tests, each item of test equipment

and ancillaries are identified (numbered) by the test laboratory.

No. | Instrument/ Type of instrument/ Manufacturer Ref. no. Cal. Cal.
ancillary ancillary Date Due
1 [FSU26 Spectrum Analyzer Rohde & Schwarz LR 1504 2013.11 2015.11
2 | ESU40 EMI Receiver Rohde & Schwarz LR1639 2013.09.24 2014.09.24
3 [3115 Antenna horn EMCO LR 1330 2010.08.05 2015.08.05
4 1643 Antenna horn Narda LR 093 2009.01.26 2014.01.26
5 |642 Antenna horn Narda LR 220 2009.01.26 2014.01.26
6 | PM7320X Antenna horn Siverts lab LR 103 2009.01.26 2014.01.26
7 DBF-520-20 Antenna horn Systron Donner LR 101 2009.01.26 2014.01.26
8 |638 Antenna horn Narda LR 098 2010.06.17 2015.06.17
9 |JB3 BiLog Antenna Sunol Sciences N-4525 2011.09.07 2014.09.07
10 |8449B Pre-amplifier Hewlett Packard LR 1322 2013.09.27 2014.09.27
11 | LNA6900 Pre-amplifier Teseq LR 1593 2013.11 2014.11
14 | 80S Signal Generator Powertron LT 502 Cal b4 use
15 | Model 87 V Multimeter Fluke LR 1598 2012-12-14 2014-12-14
17 |6810.17A 10 attenuator Suhner LR 1143 2012.09.15 2014.09.15
18 | FA210A1010003030 | Microwave cable Rosenberger LR1566 Cal b4 use
19 | 6HC 3000-18000 HP Filter Trithlic LR1614 Cal b4 use
20 | 6HC 2500-18000 HP Filter Trithlic LR1615 Cal b4 use
21 [FSW Spectrum Analyzer Rohde & Schwarz LR1640 2012.06 2014.06
22 | 6502 Antenna, Loop EMCO N3488 2010.10.08 2014.10.08
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