BluStor PMC

TEST REPORT FOR

Powered Smart Card
Model: DFM2.0A

Tested To The Following Standards:

FCC Part 15 Subpart C Section 15.249

H Report No.: 98130-7 H

Date of issue: April 18, 2016

This test report bears the accreditation symbol indicating that the
testing performed herein meets the test and reporting requirements
of ISO/IEC 17025 under the applicable scope of EMC testing for
CKC Laboratories, Inc.

[ACCRE-D]"I'ED} We strive to create long-term, trust based relationships by providing
Testing Certificates: sound, adaptive, customer first testing services. We embrace each of
803.01, 803.02, 803.05, 803.06  our customers’ unique EMC challenges, not as an interruption to set
processes, but rather as the reason we are in business.

This report contains a total of 51 pages and may be reproduced in full only. Partial reproduction may only be done with the
written consent of CKC Laboratories, Inc.
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ADMINISTRATIVE INFORMATION

Test Report Information

REPORT PREPARED FOR: REPORT PREPARED BY:
BluStor PMC Dianne Dudley

8307 42nd Ave CKC Laboratories, Inc.
Kenosha WI 53142 5046 Sierra Pines Drive

Mariposa, CA 95338

Representative: Mark Bennett Project Number: 98130

DATE OF EQUIPMENT RECEIPT:
DATE(S) OF TESTING:

herein. Compliance assessment remains
endorsement by A2LA or any governmen
control from CKC Laboratories, Inc.

Steve Behm
Director of Quality Assurance & Engineering Services
CKC Laboratories, Inc.
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Test Facility Information

Our laboratories are configured to effectively test a
wide variety of product types. CKC utilizes first class
test equipment, anechoic chambers, data acquisition
and information services to create accurate, repeatable
and affordable test results.

TEST LOCATION(S):
CKC Laboratories, Inc.

CKC Laboratories Proprietary Software

Version

EMITest Emissions

5.03.02

Site Registration & Accreditation Information

Location CB# TAIWAN CANADA FCC JAPAN
Brea D us0060 SL2-IN-E-1146R 3082D-2 100638 A-0147
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SUMMARY OF RESULTS

Standard / Specification: FCC Part 15 Subpart C - 15.249

Test Procedure Description Modifications Results

15.215(c) | Occupied Bandwidth
15.249(a) Field Strength of Fundamental

15.249(a) | Field Strength of Spurious Emissions
15.207 ["AC Conducted Emissions

NA = Not applicable
NA' = Not applicable because this equipment is battery powered and the manufacturer declares the equipment

cannot operate while charging.

Modifications
This list is a summary of the modifications made to theaq
Summary of Conditions
No modifications were made during testing

Modifications listed above must be incoWWrbdﬁction units.

Conditions During Testing
This list is a summary of the conditions noted to the equipment during testing.
Summary of Conditions
None
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EQUIPMENT UNDER TEST (EUT)

During testing numerous configurations may have been utilized. The configurations listed below support
compliance to the standard(s) listed in the Summary of Results section.

Configuration 1

Equipment Tested:
Device Manufacturer Model # S/N
Powered Smart Card BluStor PMC DFM2.0A NA
Support Equipment:
Device Manufacturer Model # S/N
USB Charger Samsung EP-TA20JWE NA

General Product Information:

Product Information

Manufacturer-Provided Details

Equipment Type:

l / I // N \/KI)'/Stand—Alone Equipment

Rated Transmit Power: +2dBm
Operating Frequency Range: I l// /J v 2402-2480MHz
OBW and Emissions Type(s): 1.2MHz, G7TW
. = Bluetooth V4 modulation: GFSK, 8DPSK, pi/4-DQPSK
Modulation Type(s): BLE modulation: GFSK i
Maximum Duty Cycle: 25%

Frequency Stability Info:

Remains within band in accordance with FCC 215(c)

Antenna Type(s) and Gain:

Taiyo Uden chip antenna, 1.9dBi

Antenna Connection Type: Integral
Nominal Input Voltage: 3.7VDC
Firmware / Software used for Test: 99.1

Page 6 of 51
Report No.: 98130-7




CHC e

Test Setup/Conditions

Test Location: Brea Lab D Test Engineer: Don Nguyen

Test Method: ANSI C63.10 (2013) Test Date(s): 4/7/2016

Configuration: 1

Test Setup: The EUT is place on Styrofoam platform at 1.5m height. The EUT is set to transmit

continuously at 99% duty cycle. USB charge is connected to the EUT during test. The
manufacturer declares that the EUT will not be marketed with the USB charger.

Operating frequency: 2402-2480MHz

Bluetooth V4 modulation: GFSK, 8DPSK, and pi/4-DQPSK

BLE modulation: GFSK

Tested frequency: 2402MHz, 2441MHz, 248 z
RBW=VBW=1MHz
Note: The EUT is tested in three ortlj@o af axes

pavnnis

Environmental Conditions
Temperature (2C) | 17 |

Relativ]e/HuerMf{"/o/f:U | / I45
P

Test Equipment

Asset# Description Manufacturer Model Cal Date Cal Due
AN00787 Preamp [/ Hp 83017A 6/10/2015 | 6/10/2017
AN01646 Horn Antenna Emco 3115 3/4/2016 3/4/2018

ANP04382 Cable Andrew LDF-50 7/30/2014 7/30/2016

ANP06360 Cable Andrew L1-PNMNM-48 7/29/2014 7/29/2016

AN02869 Spectrum Analyzer Agilent E4440A 7/17/2015 7/17/2016

AN02946 Cable Astrolab Inc. 32022-2-2909K-36TC 11/2/2015 11/2/2017
Frequenc Antenna . Measured Limit

(I(\:IIle) ¥ Port Modulation (kHz) (kHz) Results

2402 NA Bluetooth V4, pi4-DQPSK 1282 None Pass

2480 NA Bluetooth V4, pi4-DQPSK 1282 None Pass

2402 NA Bluetooth V4, GFSK 523.2 None Pass

2480 NA Bluetooth V4, GFSK 523.1 None Pass

2402 NA Bluetooth V4, 8DPSK 1269 None Pass

2480 NA Bluetooth V4, 8DPSK 1270 None Pass

2402 NA BLE, GFSK 777.3 None Pass

2480 NA BLE, GFSK 777.0 None Pass
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3¢ Agilent 15:0357 Apr7, 2016 RL | MeasSep
Avg Number
Ch Freq 2402 GHz ( 10
| Occupied Bandwidth Ol't—_o__l_L
Avg Mode
Ex| Repeat
Mkr1 2.402 000 GHz TQ 4
_ mATdav T
On Off
Occ BW % Pwr
99.00 %
OBW Span
Cenfer 2.402 000 GHz P YTTR  °00000000 MHz
VBW 39 kHz Sweep 17 ms (601 pis)
T = R xdB
Occupied Bandwidth Qcc BW % Pur 99.00 % -20.00 dB
1 2612 MHZ x dB -20.00 dB8 — e
Transirit Freq Error 39.321 kHz Oplimize
x dB Bandwidth 1.282 MHz RelLewel
| Flle Cperation Status, C:\STATE056.STA fle loaded
Bl ef;}%/\ﬂ W 2402MHz
3% Agilent 14:4624 Apr 7, 2016 R T | MeasSep
Avg Number
Ch Freq 248 GHz Trig Free 10
SRl
Avg Mode
Ex| Repeat
Mkr1 2.480 000 GHz jg
| Rel 86.99 dEuV Aften 10 dB 30.64 dBLV T
S | s (= | — i ————i ax Ho
On Off
Occ BW % Pwr
99.00 %
OBW Span
| Cenler 2.480 000 GHz Span 3 NHz 8.00000000 MHz
| #Res BW 13 kHz VBW 39 kHz Sweep 17 ms (601 pis)
: : xdB
Occupied Bandwidth Occ BW % Pur 99.00 % -20.00 dB
1 2602 MHZ xdB -20.00 dB B ——
Transrrit Freq Error 39.241 kHz Optimize
x dB Bandwidth 1.282 MHz RefLevel
F le Operation Status, C:\STATE054.STA file loaded

Bluetooth V4, pi4-DQPSK, 2480MHz
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Trace
ChFreq 2402 GHz Trig  Free 5 Trace 5
| I S
Clear Write
Max Hold
Min Hold
View
| Center 2.402 000 GHz Span 3 NHz
| #Res BW 6.2 kHz VBW 18 kHz Sweep 74.8 ms (601 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 % Blank
- |
518.2186 kHz M AN
Transmit Freq Error 38.047 kHz 1M?rze
x dB Bandwidth 523.218 kHz o
| Flle Cperation Status, MP.WMF file saved
L
¥ Agilent 14:33:22 Apr 7, 2016 R L | Meas Selup
Avg Number
Ch Freq 248 GHz Trig  Free 10
Oceupied Bandwidth 1 e =24
| RBW 6.2 kHz Avg Mode
| Exp Repeat
Atten 10 dB [
Pl e o — —— e i) Max Hold
on off
' P K h‘ Occ BW % Pwr
AW, H ﬂ 99.00 %
ST S N N MW—\A =
T OBW Span
| Center 2.480 000 GHz Span 3 NHz 200000000 M2
| #iRes BW 6.2 kHz VBW 18 kHz Sweep 74.8 ms (601 pts)
: . — — xdB
Occupied Bandwidth Occ BW % Pur 99.00 % -20.00 dB
520.1153 kHz g AN
Transiit Freq Error 37.986 kHz Optimize
x dB Bandwidth 523.085 kHz Rel Lewel
| Flle Cperation Status, C:\STATE054 STA fle loaded

Bluetooth V4, GFSK, 2480MHz
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] Meas Selup
Avg Number
Ch Freq 2402 GHz Trig Free 10
Occupied Bandwidth On Ot |
Avg Mode
Exp Repeat
Max Hold
on off
Occ BW % Pwr
99.00 %
OBW Span
Cener 2.402 000 GHz ST YT 300000000 MHz
#Res BW 13 kHz VBW 39 kHz Sweep 17 ms (601 pis)
7 T - — e xdB
Occupied Bandwidth Occ BW % Pwr 99.00 % -20.00 dB
12446 MHZ x dB -20.00 dB
Transmit Freq Error 42.086 kHz Opfimize
x dB Bandwidih 1.269 MHz Rel Lewel
‘ File Cperation Status, C:\STATE056.STA file loaded
L=
ity
3= Agilent 14:41:25 Apr 7, 2016 R T | MeasSelup
‘ Avg Number
Ch Freq 248 GHz Trig  Free 10
Oceupied Bandwidth 1 e =24
Exp Repeat
| #Peak Max Hold
Log On off
110
o8/ Occ BW % Pwr
99.00 %
JML i S—
OBW Span
| Center 2.480 000 GHz Span 3 NHz 200000000 M0
| #iRes BW 13 kHz VBW 39 kHz Sweep 17 ms (601 pis)
: . - = —— xdB
Occupied Bandwidth Occ BW % Pur 99.00 % -20.00 dB
12432 MHZ x dB -20.00 dB
Transmit Freq Error 43.426 kHz Optimize
 dB Bandwidth 1.270 MHz Rel Level
| Flle Cperation Status, C:\STATE054.STA file loaded

Bluetooth V4, 8DPSK, 2480MHz
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= Agilent 15:08:29 Apr 7, 2016 R L I_MM—
Avg Number
Ch Freq 2402 GHz Trig Free 10
on of |
Avg Mode
Exp Repeat
Atten 10 dB [
Max Hold
on off
| ,\JC]I)U\VMM el
99.00 %
ﬁwawm/\m A I 0
OBW Span
| Center 2.402 000 GHz ST YRR 300000000 MHz
| #Res BW 8.2 kHz VBW 24 kHz Sweep 42.72 ms (601 pis)
- g - —— e xdB
Occupied Bandwidth Occ BW % Pwr 99.00 % -20.00 dB
765.2331 kHz L
Transmit Freq Error 40.938 kHz Optimize
 dB Bandwidth 777.291 kHz Rel Lewel
| Flle Cperation Status MP.WMF file saved
L
//3'—@/% op /QZJ U
N
4 Agilent 14:36.06 Apr 7, 2016 BT | == =dns
: Trace
Ch Freq 248 GHz Trig Free 1 2 3
Occupied Bandwidth A Mp— |
Clear Write
Max Hold
Min Hold
View
| Center 2.480 000 GHz Span 3 NHz
| #iRes BW 8.2 kHz VBW 24 kHz Sweep 42.72 ms (601 pis)
Occupied Bandwidth Occ BW % Pwr 99.00 % Blank
- |
766.7449 kHz yg: 2N
Transiit Freq Error 38.029 kHz 1Mc11r2e
x dB Bandwidth 777.036 kHz g
| Flle Operation Status, CA\TEMP.WMF file saved

BLE, GFSK, 2480MHz
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Test Setup Photo
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Test Setup, View #2
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Test Setup, View #4
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Test Setup/Conditions/ Data

Test Location: CKC Laboratories, Inc. * 110 N. Olinda PI « Brea, CA 92823 « 7149936112
Customer: BluStor PMC
Specification: 15.249 Carrier and Spurious Emissions (2400-2483.5 MHz Transmitter)

Work Order #: 98130 Date: 4/7/2016
Test Type: Maximized Emissions Time: 14:12:09
Tested By: Don Nguyen Sequence#: 0
Software: EMITest 5.03.02

Equipment Tested:

Device Manufacturer Model # S/N
Configuration 1

Support Equipment: / /

Device Manufacturer Model # S/N
Configuration 1 I / Vl I
Test Conditions / Notes: AN\ / / [4 / /

The EUT is place on Styrofoam platform at 1.5m
cycle. USB charge is connected to the EUL-Q0ri
marketed with the USB charger.

Operating frequency: 2402-2480MHz
Bluetooth V4 modulation: GFSK, 8DPSK, dn
BLE modulation: GFSK

is [sgt to transmit continuously at 99% duty
nufacturer declares that the EUT will not be

Tested frequency: 2402MHz, 2441 MHz, 2480

RBW=VBW=1MHz;

Temperature, 17°C

Relative Humidity, 45%

Test Method: ANSI C63.10 (2013)
Site D

Note: The EUT is tested in three orthogonal axes.

Page 17 of 51
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Test Equipment:
ID Asset # Description Model Calibration Date = Cal Due Date
T1 ANO00787 Preamp 83017A 6/10/2015 6/10/2017
T2 ANO01646 Horn Antenna 3115 3/4/2016 3/4/2018
T3 ANP04382 Cable LDF-50 7/30/2014 7/30/2016
T4 ANP06360 Cable L1-PNMNM-48 7/29/2014 7/29/2016
T5 AN02869 Spectrum Analyzer E4440A 7/17/2015 7/17/2016
T6 AN02946 Cable 32022-2- 11/2/2015 11/2/2017
2909K-36TC
Measurement Data: Reading listed by margin. Test Distance: 3 Meters
# Freq Rdng Tl T2 T3 T4 Dist Corr Spec Margin  Polar
TS5 T6
MHz dBuVv dB dB dB dB Table dBuV/m dBuV/m dB Ant
1 2480.000M 757  -39.7 4252 +6.5 +3.4  +0.0 71.9 94.0 -22.1 Vert
+0.0 +0.8 Bluetooth V4,
] 8DPSK, Y axis
2 2441.000M 76.0  -39.7 +25.1 +6.5 +3.3 +0Q 1.9 94.0 -22.1  Horiz
+0.0 +0.7 Bluetooth V4,
GFSK, Y axis
3 2480.000M 755  -39.7 +25.2 +6.5 314 .0 71.7 94.0 -22.3  Horiz
0.0  +0.8 //7 Bluetooth V4,
N /‘ 8DPSK, Z axis
4 2441.000M 757  -39.7  +2%.1 +b/5/ [ U3 +0.67 716 94.0 -22.4  Horiz
+0.0 + /7) Bluetooth V4,
N fl/ GFSK, X axis
5 2441.000M 75.1  -39.7 + (‘Sf/}/ ) +3.3  +0.0 71.0 94.0 -23.0  Horiz
+0.0 ¢ Bluetooth V4,
GFSK, Z axis
6 2480.130M 748 397 4252 +6.5 +3.4  +0.0 71.0 94.0 -23.0  Horiz
+0.0 +0.8 Bluetooth V4, pi/4-
DQPSK, Z axis
7 2441.000M 75.1  -39.7 +25.1 +6.5 +3.3  +0.0 71.0 94.0 -23.0 Vert
+0.0 +0.7 Bluetooth V4,
8DPSK, Y axis
8 2480.000M 747  -39.7 +252 +6.5 +3.4  +0.0 70.9 94.0 -23.1  Horiz
+0.0 +0.8 Bluetooth V4,
8DPSK, X axis
9 2480.000M 744  -39.7 +252 +6.5 +3.4  +0.0 70.6 94.0 -23.4  Horiz
+0.0 +0.8 Bluetooth V4,
GFSK, X axis
10 2441.000M 744  -39.7 +25.1 +6.5 +3.3  +0.0 70.3 94.0 -23.7 Vert
+0.0 +0.7 Bluetooth V4,
GFSK, X axis
11 2441.000M 743  -39.7 +25.1 +6.5 +3.3  +0.0 70.2 94.0 -23.8 Vert
+0.0 +0.7 Bluetooth V4,
GFSK, 7 axis
12 2480.000M 73.6  -39.7 +25.2 +6.5 +3.4 +0.0 69.8 94.0 -242  Horiz
+0.0 +0.8 Bluetooth V4,

8DPSK, Y axis

Page 18 of 51
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13 2441.130M 73.8  -39.7 +25.1 +6.5 +3.3  +0.0 69.7 94.0 -24.3 Vert
+0.0 +0.7 Bluetooth V4, pi/4-
DQPSK, Y axis
14 2480.000M 73.5 -39.7 4252 +6.5 +34 +0.0 69.7 94.0 -24.3 Vert
+0.0 +0.8 Bluetooth V4,
8DPSK, X axis
15 2480.130M 734  -39.7 4252 +6.5 +34 +0.0 69.6 94.0 -24.4 Vert
+0.0 +0.8 Bluetooth V4, pi/4-
DQPSK, Z axis
16 2441.130M 73.5  -39.7 +25.1 +6.5 +3.3  +0.0 69.4 94.0 -24.6  Horiz
+0.0 +0.7 Bluetooth V4, pi/4-
DQPSK, Z axis
17 2480.130M 73.1  -39.7 4252 +6.5 +34  +0.0 69.3 94.0 -24.7  Horiz
+0.0 +0.8 Bluetooth V4, pi/4-
DQPSK, X axis
18 2441.130M 733 -39.7 +25.1 +6.5 +3.3  +0.0 69.2 94.0 -24.8  Horiz
+0.0 +0.7 Bluetooth V4, pi/4-
DQPSK, Y axis
19 2480.130M 729  -39.7 4252 +6.5 +3.4 +0 9.1 94.0 -24.9 Vert
+0.0 +0.8 Bluetooth V4, pi/4-
DQPSK, Y axis
20 2402.130M 733  -39.6 +25.0 +6.5 3 2 .0 69.1 94.0 -249  Horiz
+0.0 +0.7 Bluetooth V4, pi/4-
DQPSK, Z axis
21 2441.000M 73.1  -39.7 +2 1 +b/ +0.07  69.0 94.0 -25.0 Vert
+0.0 Bluetooth V4,
GFSK, Y axis
22 2480.130M 72.5  -39.7 JJ UW +34 +0.0 68.7 94.0 -25.3  Horiz
+0.0 Bluetooth V4, pi/4-
DQPSK, Y axis
23 2441.000M 72.8  -39.7 ) +3.3  +0.0 68.7 94.0 -25.3  Horiz
+0.0 +O.7 Bluetooth V4,
8DPSK, Z axis
24 2480.000M 723 -39.7 4252 +6.5 +34  +0.0 68.5 94.0 -25.5  Horiz
+0.0 +0.8 BLE, GFSK, Z axis
25 2441.000M 72.5  -39.7 +25.1 +6.5 +3.3  +0.0 68.4 94.0 -25.6 Vert
+0.0 +0.7 Bluetooth V4,
8DPSK, Z axis
26 2441.130M 724  -39.7 +25.1 +6.5 +3.3  +0.0 68.3 94.0 -25.7 Vert
+0.0 +0.7 Bluetooth V4, pi/4-
DQPSK, Z axis
27 2441.000M 72.1  -39.7  +25.1 +6.5 +3.3  +0.0 68.0 94.0 -26.0  Horiz
+0.0 +0.7 Bluetooth V4,
8DPSK, Y axis
28 2480.000M 71.8  -39.7 +252 +6.5 +3.4  +0.0 68.0 94.0 -26.0 Vert
+0.0 +0.8 Bluetooth V4,
8DPSK, Z axis
29 2441.130M 72.0 -39.7 +25.1 +6.5 +3.3  +0.0 67.9 94.0 -26.1 Vert
+0.0 +0.7 Bluetooth V4, pi/4-
DQPSK, X axis
30 2480.000M 71.7  -39.7 +252 +6.5 +3.4 +0.0 67.9 94.0 -26.1 Vert
+0.0 +0.8 BLE, GFSK, Y axis
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31 2480.000M 717 397 +252 +65 +34 +00 679 94.0 26.1  Vert
+0.0 +0.8 Bluetooth V4,
GFSK, X axis
32 2441.000M 718 -39.7 4251 +65 +33 400 677 94.0 263  Horiz
+0.0 +0.7 Bluetooth V4,
8DPSK, X axis
33 2441.130M 718 -39.7 4251 +65 +33 +00 677 94.0 263  Horiz
+0.0 +0.7 Bluetooth V4, pi/4-
DQPSK, X axis
34 2402.000M 718  -39.6 +25.0 +65 +32 400  67.6 94.0 264  Vert
+0.0 +0.7 Bluetooth V4,
8DPSK, Y axis
35 2441.030M 717 397 +25.1 +65 +33 400  67.6 94.0 264  Horiz
+0.0 +0.7 BLE, GFSK, Z axis
36 2402.100M 718  -39.6 +250 +65 +32 400  67.6 94.0 264  Horiz
+0.0 +0.7 Bluetooth V4, pi/4-
DQPSK, Y axis
37 2402.130M 717  -39.6 +25.0 +6.5 +32 +0.0 7.5 94.0 26.5  Vert
+0.0 +0.7 Bluetooth V4, pi/4-
. DQPSK, Z axis
38 2441.030M 715 -39.7 +25.1 +6.5 33 / /;6.6/ / 67.4 94.0 26.6  Vert
+0.0  +0.7 ﬂ BLE, GFSK, Z axis
39 2402.000M 715 -39.6  +25.0 .5) / 32/ ﬁb@U 67.3 94.0 -26.7  Horiz
+0.0 +0.7 Bluetooth V4,
//\ D ﬂ 8DPSK, X axis
40 2480.000M 71.1  -39.7  +2p. +6. 311/1 +0.0 673 94.0 267  Vert
+0.0 0/8 /\ Bluetooth V4,
GFSK, Y axis
41 2480.000M 70.8  -39.7 +ﬁslf/ Mé.’s +3.4  +0.0 67.0 94.0 -27.0  Horiz
+0.0 0. BLE, GFSK, Y axis
42 2480.000M 707 397 #5852 65 +34 +00 669 94.0 27.1  Horiz
+0.0  +0.8 BLE, GFSK, X axis
43 2480.000M 703 397 +252 +65 434 +0.0 665 94.0 275  Vert
+0.0 +0.8 Bluetooth V4,
GFSK, Z axis
44 2402.100M 705 -39.6 +25.0 +6.5 +32 +0.0 663 94.0 277  Horiz
+0.0 +0.7 Bluetooth V4, pi/4-
DQPSK, X axis
45 2402.030M 705 -39.6 +25.0 +6.5 432 +0.0 663 94.0 277  Horiz
+0.0  +0.7 BLE, GFSK, Z axis
46 2402.130M 704  -39.6 +25.0 +6.5 +32 400 662 94.0 278  Vert
+0.0 +0.7 Bluetooth V4, pi/4-
DQPSK, Y axis
47 2480.000M 700 -39.7 +252 465 +34 400  66.2 94.0 27.8  Horiz
+0.0 +0.8 Bluetooth V4,
GFSK, Z axis
48 2402.030M 703 -39.6 +250 +6.5 +32 400  66.1 94.0 279  Vert
+0.0  +0.7 BLE, GFSK, Y axis
49 2441.030M 702 -39.7 +25.1 +6.5 +33 400  66.1 94.0 279  Vert
+0.0  +0.7 BLE, GFSK, Y axis
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50 2480.000M 698 -39.7 4252 +65 +34 +00  66.0 94.0 28.0  Horiz
+0.0 +0.8 Bluetooth V4,
GFSK, Y axis
51 2441.030M 699 -39.7 +25.1 +65 +33 +00  65.8 94.0 282  Horiz
+0.0  +0.7 BLE, GFSK, Y axis
52 2402.000M 699 -39.6 +250 +65 +32 +00  65.7 94.0 283  Horiz
+0.0 +0.7 Bluetooth V4,
8DPSK, Z axis
53 2402.000M 698 -39.6 +250 +6.5 +32 400  65.6 94.0 284  Vert
+0.0 +0.7 Bluetooth V4,
GFSK, Y axis
54 2402.000M 69.7 -39.6 +25.0 +6.5 +32 +0.0 655 94.0 -28.5  Horiz
+0.0 +0.7 Bluetooth V4,
GFSK, X axis
55 2441.000M 692 -39.7 +25.1 465 +33 400  65.1 94.0 289  Vert
+0.0 +0.7 Bluetooth V4,
8DPSK, X axis
56 2402.000M 69.1 -39.6 +25.0 +6.5 +3.2 +0.0 4.9 94.0 29.1  Horiz
100 +0.7 K{? Bluetooth V4,
B 8DPSK, Y axis
57 2402.000M 69.0 -39.6 +25.0 +6.5 + 0[] 648 94.0 29.2  Horiz
+0.0 +0.7 ﬂ Bluetooth V4,
GFSK, Z axis
58 2402.030M 69.0 -39.6 +25.0 /f / / ﬁ c/// 64.8 94.0 292  Vert
+0.0 +M ﬁ BLE, GFSK, Z axis
59 2402.000M 688 -39.6 +2 ‘i/l 0.0 646 94.0 29.4  Horiz
+0.0 /\ Bluetooth V4,
GFSK, Y axis
60 2441.030M 682 -39.7 +ﬁsl/y Mé.’s +3.3  +0.0 64.1 94.0 -29.9  Horiz
+0.0 0. BLE, GFSK, X axis
61 2480.000M 67.8 -39.7 . +3.4 +0.0  64.0 94.0 30.0  Vert
+0.0  +0.8 BLE, GFSK, Z axis
62 2402.000M 682 -39.6 +250 +65 +32 400 640 94.0 30.0  Vert
+0.0 +0.7 Bluetooth V4,
8DPSK, X axis
63 2480.130M 67.6 -39.7 +252 +65 +34 400  63.8 94.0 302 Vert
+0.0 +0.8 Bluetooth V4, pi/4-
DQPSK, X axis
64 2402.030M 67.9 -39.6 +25.0 +6.5 +32 400  63.7 94.0 -30.3  Horiz
+0.0  +0.7 BLE, GFSK, Y axis
65 2402.030M 67.8 -39.6 +25.0 +6.5 +32 400  63.6 94.0 -30.4  Horiz
+0.0  +0.7 BLE, GFSK, X axis
66 2402.000M 67.5 -39.6 +25.0 +6.5 +32 +0.0 633 94.0 -30.7  Vert
+0.0 +0.7 Bluetooth V4,
GFSK, Z axis
67 2480.000M 658 -39.7 +252 465 +34 400 620 94.0 32.0  Vert
+0.0  +0.8 BLE, GFSK, X axis
68 2402.000M 66.1 -39.6 +250 +65 +32 400 619 94.0 32.1 Vet
+0.0 +0.7 Bluetooth V4,

8DPSK, Z axis
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69 2402.000M 65.1 -39.6 +25.0 +6.5 +3.2  +0.0 60.9 94.0 -33.1 Vert

+0.0 +0.7 Bluetooth V4,
GFSK, X axis
70 2402.000M 65.1 -39.6 +25.0 +6.5 +3.2  +0.0 60.9 94.0 -33.1 Vert
+0.0 +0.7 Bluetooth V4, pi/4-

DQPSK, X axis

71 2441.130M 624 -39.7 +25.1 +6.5 +3.3  +0.0 583 94.0 -35.7 Vert

+0.0 +0.7 BLE, GFSK, X axis
72 2402.030M 60.2 -39.6 +25.0 +6.5 +3.2  +0.0 56.0 94.0 -38.0 Vert
+0.0 +0.7 BLE, GFSK, X axis

Test Data Summary - Voltage Variations

Frequency . VMinimum VnNominal VMaximum Max Deviation
(MHz) s el §f (17 e (dBuv/m) (dBuv/m) (dBuv/m) from Viominal (dB)
NA NA NA NA NA NA

Test performed using operational mode with the highest output power, r€présenting worst case.
NA: This equipment is battery powered and manufacturer declare equyipment cannot operate while charging.
The EUT was fully charged while testing.
Parameter Definitions:
Measurements performed at input voltage _\ | ) A

Parameter Value

VNominal: szzvoe [ ]]]] .Y/

VMinimum! NA

Viaximum: NA L]V

A

Test Data Summary — Radiated Field Strength Measurement

Frequency . Measured Limit

Modulat Ant. T Result:
(MHz) odufation Lotk (dBuv/m @3m) | (dBuV/m@3m) | oo
2480 Bluetooth V4, 8DPSK Chip antenna 71.9 <94 Pass
2441 Bluetooth V4, GFSK Chip antenna 71.9 <94 Pass

Bluetooth V4, pi/ .
<

2480 4-DOPSK Chip antenna 71.0 <94 Pass
2480 BLE, GFSK Chip antenna 68.5 <94 Pass
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Plot Data

BluStor PMC WO#: 98130 Sequence#: 0 Date: 4/7/2016
15.249 Carrier and Spurious Emissions (2400-2483.5 MHz Transmitter) Test Distance: 3 Meters Vert

100

801

dBpVim

38k 100k M 10M 100M 1G 10G 40G
Frequency [k=kHz M=MHz G=GHz]

Readings

1 - 15,249 Carrier and Spurious Emissions (2400-2483.5 MHz Transmitter)
X Peak Readings

Software Version; 5.03.02

L
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Test Setup Photo
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Test Setup, View #2
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Test Setup/Conditions / Data

Test Location: CKC Laboratories, Inc. * 110 N. Olinda PI « Brea, CA 92823 « 7149936112
Customer: BluStor PMC
Specification: 15.249 Carrier and Spurious Emissions (2400-2483.5 MHz Transmitter)

Work Order #: 98130 Date: 4/8/2016
Test Type: Maximized Emissions Time: 11:52:52
Tested By: Don Nguyen Sequence#: 1
Software: EMITest 5.03.02

Equipment Tested:

Device Manufacturer Model # S/N
Configuration 1

Support Equipment: / /

Device Manufacturer Model # S/N
Configuration 1 |

-
Test Conditions / Notes: ) / / [4

set to transmit continuously at 99% duty cycle<US onnected tp the EUT during test. The manufacturer
declares that the EUT will not be marketed
Operating frequency: 2402-2480MHz

Tested frequencies: 2402MHz, 2441 MHz, 248
Bluetooth V4 modulation: GFSK, 8DPSK, and/pj/fi-
BLE modulation: GFSK

The EUT is place on Styrofoam platform at 1.5m hefght (ab 1 iﬂO.Sm height (below 1GHz). The EUT is

Frequency range of measurement = 9k-25000MHz
0.009MHz to 0.15MHz RBW=VBW=0.2kHz.
0.15MHz to 30MHz RBW=VBW=9kHz.

30MHz to 1000MHz RBW=VBW=120kHz.
1000MHz to 25000MHz RBW=VBW=1MHz.

Temperature, 17°C

Relative Humidity, 45%

Test Method: ANSI C63.10 (2013)
Site D

Note: The EUT is tested in three orthogonal axes. Data represents worst case emissions. Tested modes: BLE
(GFSK) and Bluetooth V4 (§8DPSK)
The EUT will not transmit when charging with normal firmware in normal operation mode.
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BluStor PMC WO#: 98130 Sequence#: 1 Date: 4/8/2016
15.249 Carrier and Spurious Emissions (2400-2483 5 MHz Transmitter) Test Distance: 3 Meters Vert

110 =
100

uwitpdgp
3

L] LI | lllln L) LELBLERAL]| L] LR R LL | L] LA

Sk 100k ™M 10M 100M 1G 10G 40G
Frequency [k=kHz M=MHz G=GHz]

— Readings

Peak Readings

QP Readings

Average Readings

Ambient

Software Version: 5.03.02

= 1-15.245 Carrier and Spurious Emissions (2400-2483.5 MHz Transmitterj

4% x0
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Test Equipment:

ID Asset # Description Model Calibration Date = Cal Due Date
ANO00314 Loop Antenna 6502 7/2/2014 7/2/2016
ANO01413 Horn Antenna 84125-80008 11/25/2014 11/25/2016

T1 AN00787 Preamp 83017A 6/10/2015 6/10/2017

T2 ANO01646 Horn Antenna 3115 3/4/2016 3/4/2018

T3 ANP06360 Cable L1-PNMNM-48  7/29/2014 7/29/2016

T4 ANO02946 Cable 32022-2- 11/2/2015 11/2/2017

2909K-36TC

T5 ANO03385 High Pass Filter 11SH10- 6/15/2015 6/15/2017

3000/T10000-
0/0

T6 AN02869 Spectrum Analyzer E4440A 7/17/2015 7/17/2016

T7 ANO00010 Preamp 8447D 3/14/2016 3/14/2018

T8 ANP04382 Cable LDF-50 7/30/2014 7/30/2016

T9 AN01992 Biconilog Antenna CBL6111C 12/4/2014 12/4/2016

T10 ANPO05555 Cable RG223/U 541014 5/7/2016

T1l ANP05569 Cable RG-214/U _5/72014 5/7/2016

Measurement Data: Reading listed by margm // // I/L [ Distance: 3 Meters
# Freq Rdng Tl T2 orr Spec Margin  Polar
T5
T9 Tl £
MHz dBuVv dB Tabl¢” dBuV/m dBuV/m dB Ant
1 120.003M 56.0 +0.0 4)/’ +0.0 429 43.5 -0.6 Vert
QP +0.0 - 2 BLE, low CH, USB
+11.5 O cable unplugged
A~ 120.003M 56.6 +0.0 0.0 +0.0 +0.0 435 43.5 +0.0  Vert
+0.0 O -27.0 +1.2 BLE, low CH, USB
+11.5 0.1 +1.1 cable unplugged
3 150.004M 54.2 +0.0 +0.0 +0.0 +0.0 +0.0 41.4 43.5 -2.1  Horiz
QP +0.0 +0.0  -26.9 +1.4 8DPSK, low CH
+11.2 +0.2 +1.3
A 150.004M 54.4 +0.0 +0.0 +0.0 +0.0 +0.0 41.6 435 -1.9  Horiz
+0.0 +0.0  -26.9 +1.4 8DPSK, low CH
+11.2 +0.2 +1.3
A~ 150.000M 48.8 +0.0 +0.0 +0.0 +0.0 +0.0 36.0 435 -7.5  Horiz
+0.0 +0.0 -26.9 +1.4 BLE, low CH
+11.2 +0.2 +1.3
6 240.000M 54.7 +0.0 +0.0 +0.0 +0.0 +0.0 43.7 46.0 -2.3  Horiz
QP +0.0 +0.0  -26.6 +1.8 8DPSK, low CH
+12.0 +0.2 +1.6
A~ 240.000M 55.0 +0.0 +0.0 +0.0 +0.0 +0.0 44.0 46.0 -2.0  Horiz
+0.0 +0.0  -26.6 +1.8 8DPSK, low CH
+12.0 +0.2 +1.6
A 240.000M 52.9 +0.0 +0.0 +0.0 +0.0 +0.0 41.9 46.0 -4.1  Horiz
+0.0 +0.0  -26.6 +1.8 BLE, low CH
+12.0 +0.2 +1.6

9 432.000M 48.3 +0.0 +0.0 +0.0 +0.0 +0.0 425 46.0 -3.5 Vert

+0.0 +0.0 -27.6 +2.3 BLE, low CH
+16.9 +0.4 +2.2
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10 336.000M 50.1 +0.0 +0.0 +0.0 +0.0 +0.0 42.0 46.0 -4.0 Vert
+0.0 +00 -268 +2.0 BLE, low CH
+14.5 +0.3 +1.9
11 167.995M 530 +0.0 +0.0 4+0.0 +0.0 +0.0 39.2 43.5 43 Vert
QP +0.0 +0.0 -269 +1.5 BLE, low CH
+10.1 +0.2 +1.3
12 180.005M 534 +00 +0.0 4+0.0 +0.0 +0.0 38.6 43.5 -49  Horiz
QP +0.0 +0.0 -269 +1.5 8DPSK, low CH
49.1 +0.2 +1.3
~180.005M 53.6 +0.0 +0.0 +0.0 +0.0 +0.0 38.8 435 -4.7 Horiz
+0.0 +0.0 -26.9 +1.5 8DPSK, low CH
+9.1 +0.2 +1.3
A 180.000M 48.7 +0.0 +0.0 +0.0 +0.0 +0.0 339 435 -9.6 Horiz
+0.0 +0.0 -26.9 +1.5 BLE, low CH
+9.1 +0.2 +1.3
15 336.000M 49.1 +0.0 +0.0 +0.0 +0.0 +0.0 41.0 46.0 -5.0 Horiz
+0.0 +0.0 -26.8 +2.0 BLE, low CH
+14.5 +0.3 +1.9
16 120.009M 51.2 +0.0 +0.0 +0.0 +0.0 435 -5.4 Horiz
QP +0.0 +0.0 -27.0 +1.2 /é] 8DPSK, low CH
+11.5  +0.1 +1.1
A 120.009M 51.8 +0.0  +0.0 +00 0 8.7 43.5 -4.8  Horiz
+0.0  +0.0 - 8DPSK, low CH
+11.5 +01
A 120.000M 494  +0.0 36.3 43.5 -7.2  Horiz
+0.0 27 BLE, low CH
+11.5 fT)
19 288.000M 492  +0.0 V +0.0 +0.0 39.8 46.0 -6.2  Horiz
+0.0 D6’ +1.9 BLE, low CH
+13.2 0. +1.8
20 168.000M 508 +0.0 kOO +00 +0.0 +0.0 37.0 43.5 -6.5  Horiz
QP +0.0 +0.0 -26.9 +1.5 8DPSK, low CH
+10.1 +0.2 +1.3
A 168.000M 51.4 +0.0 +0.0 +0.0 +0.0 +0.0 37.6 435 -5.9 Horiz
+0.0 +0.0 -26.9 +1.5 8DPSK, low CH
+10.1 +0.2 +1.3
A 168.000M 34.6 +0.0 +0.0 +0.0 +0.0 +0.0 20.8 435 -22.7  Horiz
+0.0 +0.0 -26.9 +1.5 BLE, low CH, USB
+10.1 +0.2 +1.3 cable unplugged
23 167.999M 49.8 +0.0 +0.0 +0.0 +0.0 +0.0 36.0 435 -7.5 Vert
QP +0.0 +0.0 -26.9 +1.5 8DPSK, low CH
+10.1 +0.2  +1.3
A 167.995M 540 +0.0 +0.0 4+0.0 +0.0 +0.0 40.2 43.5 33 Vert
+0.0 +0.0 -269 +1.5 BLE, low CH
+10.1 +0.2  +1.3
A 167.999M 51.1 +0.0 +0.0 +0.0 +0.0 +0.0 373 435 -6.2 Vert
+0.0 +0.0 -269 +1.5 8DPSK, low CH
+10.1 +0.2  +1.3
26 408.000M 437  4+0.0 +0.0 +0.0 +0.0 +0.0 373 46.0 -8.7  Horiz
+0.0 +0.0 -275 +22 8DPSK, low CH,
+16.5 +0.3 +2.1 USB cable
unplugged
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27 300.010M 46.0 +0.0 +0.0 +0.0 +0.0 +0.0 36.7 46.0 93 Vert
+0.0 +0.0 -26.6 +1.9 8DPSK, low CH,
+13.3 +0.3 +1.8 USB cable
unplugged
28 7206.100M 334  -40.2 +32.5 +5.9 +1.4 +0.0 44.4 54.0 -9.6 Horiz
Ave +0.2 +0.0 +0.0 +11.2 8DPSK, low CH
+0.0 +0.0 +0.0
"~ 7206.100M 41.0 -40.2 +32.5 +5.9 +1.4 +0.0 52.0 54.0 -2.0 Horiz
+0.2 +0.0 +0.0 +11.2 8DPSK, low CH
+0.0 +0.0 +0.0
30 149.995M 46.4 +0.0 +0.0 +0.0 +0.0 +0.0 33.6 43.5 -9.9 Vert
+0.0 +0.0 -26.9 +1.4 BLE, low CH
+11.2 +0.2 +1.3
31 525.005M 40.0 +0.0 +0.0 +0.0 +0.0 +0.0 359 46.0 -10.1 Vert
+0.0 +0.0 -28.1 +2.6 8DPSK, low CH,
+18.5 +0.4 +2.5 USB cable
unplugged
32 360.000M 43.0 +0.0 +0.0 +0.0 +0.0 +0.0 5.5 46.0 -10.5 Horiz
+0.0 +0.0 -27.0 +2.1 8DPSK, low CH,
+152 403 +19 /ﬁ USB cable
unplugged
33 7440.100M 314 -404 +33.1 +6.0 114 .0 43.4 54.0 -10.6  Horiz
Ave +0.3 +0.0 /Jf@ﬂ 116 8DPSK, hi CH
0.0 +0.0~ [r049 A
~ 7440.100M 389 -404 4331 4 H1 +0.07 509 54.0 -3.1 Horiz
+0.3 +0. +0. +11 8DPSK, hi CH
+0.0 og) nad/r 1V
35 390.650M 41.7  +0.0 w W +0.0 +0.0  35.1 46.0 -10.9  Horiz
+0.0 P73 +2.2 BLE, low CH
+16.1 0. +2.1
36 288.000M 442 +0.0 koo +0.0 +0.0 +0.0 34.8 46.0 -11.2 Vert
+0.0 +0.0 -26.6 +1.9 BLE, low CH
+13.2 +0.3 +1.8
37 480.010M 39.5 +0.0 +0.0 +0.0 +0.0 +0.0 34.6 46.0 -11.4  Horiz
+0.0 +0.0 -27.9 +2.5 8DPSK, low CH,
+17.7 +0.4 +2.4 USB cable
unplugged
38 7205.383M 31.5 -40.2  +32.5 +5.9 +1.4 +0.0 42.5 54.0 -11.5  Horiz
Ave +0.2 +0.0 +0.0 +11.2 BLE, low CH
+0.0 +0.0 +0.0
N 7205.383M 40.3 402 +32.5 +5.9 +1.4 +0.0 51.3 54.0 -2.7 Horiz
+0.2 +0.0 +0.0 +11.2 BLE, low CH
+0.0 +0.0 +0.0
40 7439.317M 304 -404 +33.1 +6.0 +1.4 +0.0 42.4 54.0 -11.6  Horiz
Ave +0.3 +0.0 +0.0 +11.6 BLE, hi CH
+0.0 +0.0 +0.0
N 7439.317TM 38.8 -404 +33.1 +6.0 +1.4 +0.0 50.8 54.0 -3.2 Horiz
+0.3 +0.0 +0.0 +11.6 BLE, hi CH
+0.0 +0.0 +0.0
42 4804.100M 377 -40.5 +30.0 +4.7 +1.2  +0.0 42.4 54.0 -11.6  Horiz
+0.1 +0.0 +0.0 +9.2 8DPSK, low CH
+0.0 +0.0 +0.0
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43 1440.100M 514 398 +233 +24  +0.6 +0.0 423 54.0 -11.7  Horiz
+0.0 +0.0 +0.0 +4.4 8DPSK, hi CH
+0.0  +0.0  +0.0
44 7323.000M 309 -403 +32.8 +59 +14 +0.0 423 54.0 -11.7  Vert
Ave +0.3 +0.0 +0.0 +11.3 8DPSK, mid CH
+0.0  +0.0  +0.0
A 7323.000M  39.6 403 +328  +59  +14 +0.0  51.0 54.0 3.0  Vert
+03  +0.0  +0.0 +11.3 8DPSK, mid CH
+0.0  +0.0  +0.0
46 4882.000M  36.7 -402 +30.0 +48 +12 +0.0 419 54.0 -12.1  Horiz
+0.1  +0.0  +0.0  +93 8DPSK, mid CH
+0.0  +0.0  +0.0
47 7323.033M 304 -403 +32.8 +59 +14 +0.0 418 54.0 -12.2  Horiz
Ave +0.3  40.0  +0.0 +11.3 8DPSK, mid CH
+0.0 0.0  +0.0
A 7323.033M 387 403 +328  +59  +14 400  50.1 54.0 -3.9  Horiz
+0.3  +0.0  +0.0 +11.3 8DPSK, mid CH
+0.0  +0.0  +0.0
49  312.009M 426 400 400 400  +0.0 46.0 -12.3  Horiz
+0.0  +0.0 267  +2.0 8DPSK, low CH,
+13.7 +0.3 +1.8 USB cable
ﬂ unplugged
50 7322.375M 302 -403  +32.8 .9) /%14 ﬁOOU 41.6 54.0 -12.4  Horiz
Ave +03  +0.0 3 BLE, mid CH
+0.0 M
A 7322375M 385 403 43 +00 49.9 54.0 -4.1  Horiz
+0.3 F} . BLE, mid CH
+0.0
52 4804.100M 369  -40.5 EO)/Mﬁ +12 400 416 54.0 -12.4  Vert
+0.1 . +0.0 492 8DPSK, low CH
+0.0 0 +0.0
53 7206.100M 305 -40.2 +325 459 +1.4 +0.0 415 54.0 -12.5  Vert
Ave +0.2  40.0  +0.0 +11.2 8DPSK, low CH
+0.0 0.0  +0.0
A 7206.100M 380 402 4325  +59  +14 400  49.0 54.0 5.0 Vet
+0.2  40.0  +0.0 +11.2 8DPSK, low CH
+0.0 0.0  +0.0
55 480.000M 383  +0.0 +0.0 +0.0 +0.0 +0.0 334 46.0 -12.6  Vert
+0.0  +0.0 279  +25 BLE, low CH, USB
+17.7 +0.4 +2.4 cable unplugged
56 192.004M 454  +00 +0.0 +0.0 +0.0 +0.0  30.9 43.5 -12.6  Vert
+0.0  +0.0 -268 +1.6 8DPSK, low CH
+9.1 402  +14
57 180.004M 457  +0.0 +0.0 +0.0 +0.0 +0.0  30.9 43.5 -12.6  Vert
+0.0 +0.0 269  +1.5 8DPSK, low CH
+9.1 +0.2 +1.3
58 191.995M 454  +00 +0.0 +0.0 +0.0 +0.0  30.9 43.5 -12.6  Vert
+0.0  +0.0 -268 +1.6 BLE, low CH
+9.1 +0.2 +1.4
59 1440.000M 504 -39.8 +233 +24 +0.6 +0.0 413 54.0 2127 Vert
+0.0 +0.0 +0.0 +4.4 8DPSK, hi CH
+0.0 +0.0 +0.0
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60 4882.000M 359 -40.2 +30.0 +4.8 +1.2  +0.0 41.1 54.0 -12.9 Vert
+0.1 +0.0 +0.0 +9.3 8DPSK, mid CH
+0.0 +0.0 +0.0
61 660.005M 349 +0.0 +0.0 +0.0 +0.0 +0.0 33.0 46.0 -13.0  Vert
+0.0 +0.0  -28.1 +2.9 8DPSK, low CH,
+20.1 +0.4 +2.8 USB cable
unplugged
62 4960.100M 356  -40.1 +30.0 +4.8 +1.2  +0.0 41.0 54.0 -13.0 Vert
+0.1 +0.0 +0.0 +9.4 8DPSK, hi CH
+0.0 +0.0 +0.0
63 390.625M 39.5 +0.0 +0.0 +0.0 +0.0 +0.0 32.9 46.0 -13.1  Horiz
+0.0 +0.0 -27.3 +2.2 8DPSK, low CH
+16.1 +0.3 +2.1
64 4960.000M 354  -40.1 +30.0 +4.8 +1.2  +0.0 40.8 54.0 -13.2  Horiz
+0.1 +0.0 +0.0 +9.4 8DPSK, hi CH
+0.0 +0.0 +0.0
65 7322.400M 294 403  +32.8 +5.9 +1.4 +0.0 40.8 54.0 -13.2  Vert
Ave +0.3 +0.0 +0.0 +11.3 BLE, mid CH
+0.0 +0.0 +0.0
N T7322.400M 38.1 -40.3 +32.8 +5.9 +1.4 54.0 -4.5 Vert
+0.3 +0.0 +0.0 +1 BLE, mid CH
+0.0 +0.0 +0.0 fﬂ
67 7439.400M 283 -40.4 +33.1 .0) /%1 4/ ﬁb OU 40.3 54.0 -13.7  Vert
Ave +0.3 +0.0 6) BLE, hi CH
+0.0 M
N 7439.400M 373 -40.4 +O 0 54.0 -4.7 Vert
+0.3 . BLE, hi CH
+0.0
69 480.005M 37.1 +0.0 +0.0 +0.0 322 46.0 -13.8 Vert
+0.0 -27 9 +2.5 8DPSK, low CH,
+17.7 +2.4 USB cable
unplugged
70 7205.322M 29.0 -40.2 +32.5 +5.9 +1.4  +0.0 40.0 54.0 -14.0  Vert
Ave +0.2 +0.0 +0.0 +11.2 BLE, low CH
+0.0 +0.0 +0.0
N 7205.322M 38.1 -40.2  +32.5 +5.9 +1.4 +0.0 49.1 54.0 -4.9 Vert
+0.2 +0.0 +0.0 +11.2 BLE, low CH
+0.0 +0.0 +0.0
72 480.005M 36.7 +0.0 +0.0 +0.0 +0.0 +0.0 31.8 46.0 -14.2  Horiz
+0.0 +0.0 -27.9 +2.5 BLE, low CH, USB
+17.7 +0.4 +2.4 cable unplugged
73 552.000M 353 +0.0 +0.0 +0.0 +0.0 +0.0 31.7 46.0 -14.3 Vert
+0.0 +0.0  -28.1 +2.6 BLE, low CH, USB
+19.0 +0.4 +2.5 cable unplugged
74 4803.867TM 35,0 -40.5 +30.0 +4.7 +1.2  +0.0 39.7 54.0 -14.3  Horiz
+0.1 +0.0 +0.0 +9.2 BLE, low CH
+0.0 +0.0 +0.0
75 210.004M 42.6 +0.0 +0.0 +0.0 +0.0 +0.0 29.0 43.5 -14.5 Vert
+0.0 +0.0 -26.7 +1.6 8DPSK, low CH
+9.9 +0.2 +1.4
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76 7440.100M 272 -404 +33.1 +6.0 +1.4 +0.0 39.2 54.0 -14.8 Vert
Ave +0.3 +0.0 +0.0 +11.6 8DPSK, hi CH
+0.0 +0.0 +0.0
~ 7440.100M 358 404 +33.1 +6.0 +1.4 +0.0 47.8 54.0 -6.2 Vert
+0.3 +0.0 +0.0 +11.6 8DPSK, hi CH
+0.0 +0.0 +0.0
78 4803.872M 343  -40.5 +30.0 +4.7 +1.2  +0.0 39.0 54.0 -15.0  Vert
+0.1 +0.0 +0.0 +9.2 BLE, low CH
+0.0 +0.0 +0.0
79 504.000M 35.5 +0.0 +0.0 +0.0 +0.0 +0.0 30.9 46.0 -15.1  Horiz
+0.0 +0.0 -28.0 +2.5 8DPSK, low CH,
+18.1 +0.4 +2.4 USB cable
unplugged
80 552.000M 345 +0.0 +0.0 +0.0 +0.0 +0.0 30.9 46.0 -15.1  Horiz
+0.0 +0.0  -28.1 +2.6 8DPSK, low CH,
+19.0 +0.4 +2.5 USB cable
unplugged
81 1079.850M 513  -41.1 +222 +2.1 +0.5 +0. 0 8.8 54.0 -15.2  Horiz
+0.0 +0.0 +0.0 +3.8 8DPSK, hi CH
+0.0  +0.0  +0.0 ﬂ
82 330.020M 39.0 +0.0 +0.0 +0.0 30.7 46.0 -15.3 Vert
+0.0 +0.0 -26.8 8DPSK, low CH,
+14.3 +0.3 + USB cable
unplugged
83 4882.030M 334 -40.2 .0 Hl 38.6 54.0 -154  Horiz
+0.1 . +9 BLE, mid CH
+0.0 E)
84 4960.000M 33.0 -40.1 + %@/ +1.2  +0.0 38.4 54.0 -15.6  Vert
+0.1 +9.4 BLE, hi CH
+0.0 +O 0
85 4882.000M 33.0 -40.2 +4.8 +1.2  +0.0 38.2 54.0 -15.8 Vert
+0.1 +0.0 +0.0 +9.3 BLE, mid CH
+0.0 +0.0 +0.0
86 456.010M 353 +0.0 +0.0 +0.0 +0.0 +0.0 30.0 46.0 -16.0  Horiz
+0.0 +0.0 -27.7 +2.4 8DPSK, low CH,
+17.3 +0.4 +2.3 USB cable
unplugged
87 4959.917M 325 -40.1 +30.0 +4.8 +1.2  +0.0 37.9 54.0 -16.1  Horiz
+0.1 +0.0 +0.0 +9.4 BLE, hi CH
+0.0 +0.0 +0.0
88 360.000M 36.9 +0.0 +0.0 +0.0 +0.0 +0.0 29.4 46.0 -16.6  Horiz
+0.0 +0.0 -27.0 +2.1 BLE, low CH, USB
+15.2 +0.3 +1.9 cable unplugged
89 840.010M 27.7 +0.0 +0.0 +0.0 +0.0 +0.0 29.2 46.0 -16.8 Vert
+0.0 +0.0 -27.7 +3.3 8DPSK, low CH,
+22.2 +0.5 +3.2 USB cable
unplugged
90 300.000M 38.5 +0.0 +0.0 +0.0 +0.0 +0.0 29.2 46.0 -16.8  Horiz
+0.0 +0.0 -26.6 +1.9 8DPSK, low CH
+13.3 +0.3 +1.8
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91 330.000M 37.2 +0.0 +0.0 +0.0 +0.0 +0.0 28.9 46.0 -17.1  Horiz
+0.0 +0.0 -26.8 +2.0 8DPSK, low CH
+14.3 +0.3 +1.9
92  552.000M 314 +0.0 +0.0 +0.0 +0.0 +0.0 27.8 46.0 -18.2  Horiz
+0.0 +0.0  -28.1 +2.6 BLE, low CH, USB
+19.0 +0.4 +2.5 cable unplugged
93 1080.000M 483 411 4222 +2.1 +0.5 +0.0 35.8 54.0 -18.2 Vert
+0.0 +0.0 +0.0 +3.8 8DPSK, hi CH
+0.0 +0.0 +0.0
94 192.010M 39.8 +0.0 +0.0 +0.0 +0.0 +0.0 253 43.5 -18.2  Horiz
+0.0 +0.0  -26.8 +1.6 8DPSK, low CH
+9.1 +0.2 +1.4
95 233.375M 394 +0.0 +0.0 +0.0 +0.0 +0.0 27.7 46.0 -18.3  Horiz
+0.0 +0.0  -26.7 +1.7 BLE, low CH
+11.6 +0.2 +1.5
96 216.014M 40.5 +0.0 +0.0 +0.0 +0.0 +0.0 27.5 46.0 -18.5  Horiz
+0.0 +0.0  -26.7 +1.7 8DPSK, low CH,
+10.3 +0.2 +1.5 USB cable
AM unplugged
97 450.005M 32.9 +0.0 +0.0 +0.0 +0.0 0 27.5 46.0 -18.5 Vert
+0.0 +0.0 -27.7 + 4 8DPSK, low CH,
+17.2 +0.4 +2 3 USB cable
unplugged
98 1128.000M 472  -40.8 4224 ﬁ 5 +O.(l// 353 54.0 -18.7 Vert
+0.0 +070 8DPSK, hi CH
+0.0 .M +
99 1104.350M 473 409 +22 .S’ +0.0 35.1 54.0 -18.9  Horiz
+0.0 0[0 +3.8 8DPSK, hi CH
+0.0 .0
100 504.000M  31.6  +0.0 [igy 400 400 +0.0  27.0 46.0 -19.0 Vet
+0.0 .0 -28.0 +2.5 BLE, low CH, USB
+18.1 +0.4 +2.4 cable unplugged
101  360.005M 343 +0.0 +0.0 +0.0 +0.0 +0.0 26.8 46.0 -19.2 Vert
+0.0 +0.0 -27.0 +2.1 8DPSK, low CH,
+15.2 +0.3 +1.9 USB cable
unplugged
102 312.000M 35.6 +0.0 +0.0 +0.0 +0.0 +0.0 26.7 46.0 -193 Vert
+0.0 +0.0  -26.7 +2.0 BLE, low CH, USB
+13.7 +0.3 +1.8 cable unplugged
103 204.420M 38.0 +0.0 +0.0 +0.0 +0.0 +0.0 24.0 435 -19.5  Horiz
+0.0 +0.0  -26.7 +1.6 BLE, low CH
+9.5 +0.2 +1.4
104 390.005M 33.2 +0.0 +0.0 +0.0 +0.0 +0.0 26.5 46.0 -19.5 Vert
+0.0 +0.0 -27.3 +2.2 8DPSK, low CH,
+16.0 +0.3 +2.1 USB cable
unplugged
105 312.000M 352 +0.0 +0.0 +0.0 +0.0 +0.0 26.3 46.0 -19.7  Horiz
+0.0 +0.0 -26.7 +2.0 BLE, low CH, USB
+13.7 +0.3 +1.8 cable unplugged
106  408.000M 32.6 +0.0 +0.0 +0.0 +0.0 +0.0 26.2 46.0 -19.8  Horiz
+0.0 +0.0  -27.5 +2.2 BLE, low CH, USB
+16.5 +0.3 +2.1 cable unplugged
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107 375.005M 332 +0.0 +0.0 +0.0 +0.0 +0.0 26.1 46.0 -19.9  Vert
+0.0 +0.0 -27.2 +2.2 8DPSK, low CH,
+15.6 +0.3 +2.0 USB cable
unplugged
108  360.000M 333 +0.0 +0.0 +0.0 +0.0 +0.0 25.8 46.0 -20.2  Vert
+0.0 +0.0 -27.0 +2.1 BLE, low CH, USB
+15.2 +0.3 +1.9 cable unplugged
109 240.010M 36.8 +0.0 +0.0 +0.0 +0.0 +0.0 25.8 46.0 -20.2  Vert
+0.0 +0.0 -26.6 +1.8 8DPSK, low CH,
+12.0 +0.2 +1.6 USB cable
unplugged
110 196.945M 37.6 +0.0 +0.0 +0.0 +0.0 +0.0 23.2 435 -20.3 Vert
+0.0 +0.0 -26.7 +1.6 BLE, low CH
+9.1 +0.2 +1.4
111 1008.100M 47.0 415 +21.9 +2.0 +0.5 +0.0 335 54.0 -20.5  Horiz
+0.0 +0.0 +0.0 +3.6 8DPSK, hi CH
+0.0 +0.0 +0.0
112 1128.350M 454  -40.8 +22.4 +2.1 +0.5 +0.0 3.5 54.0 -20.5  Horiz
+0.0 400 +0.0 439 4 8DPSK, hi CH
+0.0  +0.0  +0.0 A
113 456.000M 30.8 +0.0 +0.0 +0.0 + 0 0 25.5 46.0 -20.5 Vert
+0.0 +0.0 —27 7 214 BLE, low CH, USB
+17.3 +0.4 cable unplugged
114 408.000M 31.7 +0.0 +0.0 ﬁ 0 +O.(l// 253 46.0 -20.7  Vert
+0.0 +g{) BLE, low CH, USB
+16.5 +2 cable unplugged
115 216.000M 35.7 +0.0 0 .6 +0.0 22.7 43.5 -20.8 Vert
+0.0 0/0 +1.7 BLE, low CH, USB
+10.3 cable unplugged
116 204.414M 364  +0.0 [igy ” +o 0 +0.0 +0.0 224 43.5 211 Vert
+0.0 0 267 +1.6 8DPSK, low CH
+9.5 +0.2 +1.4
117 456.000M 30.1 +0.0 +0.0 +0.0 +0.0 +0.0 24.8 46.0 -21.2  Horiz
+0.0 +0.0 -27.7 +2.4 BLE, low CH, USB
+17.3 +0.4 +2.3 cable unplugged
118 185.380M 36.7 +0.0 +0.0 +0.0 +0.0 +0.0 22.0 435 -21.5  Horiz
+0.0 +0.0  -26.8 +1.5 8DPSK, low CH
+9.1 +0.2 +1.3
119 216.010M 37.5 +0.0 +0.0 +0.0 +0.0 +0.0 24.5 46.0 -21.5  Horiz
+0.0 +0.0 -26.7 +1.7 BLE, low CH, USB
+10.3 +0.2 +1.5 cable unplugged
120 1056.000M 453 412 +22.1 +2.1 +0.5 +0.0 32.5 54.0 -21.5 Vert
+0.0 +0.0 +0.0 +3.7 8DPSK, hi CH
+0.0 +0.0 +0.0
121  432.000M 30.2 +0.0 +0.0 +0.0 +0.0 +0.0 24.4 46.0 -21.6  Horiz
+0.0 +0.0 -27.6 +2.3 8DPSK, low CH,
+16.9 +0.4 +2.2 USB cable
unplugged
122 1056.100M 450 412 +22.1 +2.1 +0.5 +0.0 32.2 54.0 -21.8  Horiz
+0.0 +0.0 +0.0 +3.7 8DPSK, hi CH
+0.0 +0.0 +0.0
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123 1031.850M 452 414 +22.0 +2.0 +0.5 +0.0 32.0 54.0 -22.0  Horiz
+0.0 +0.0 +0.0 +3.7 8DPSK, hi CH
+0.0 +0.0 +0.0
124 210.005M 34.9 +0.0 +0.0 +0.0 +0.0 +0.0 21.3 435 -22.2  Horiz
+0.0 +0.0  -26.7 +1.6 8DPSK, low CH
+9.9 +0.2 +1.4
125 264.000M 33.7 +0.0 +0.0 +0.0 +0.0 +0.0 23.7 46.0 -22.3 Vert
+0.0 +0.0 -26.6 +1.8 BLE, low CH, USB
+12.9 +0.2 +1.7 cable unplugged
126 960.005M 28.2 +0.0 +0.0 +0.0 +0.0 +0.0 31.5 54.0 -22.5 Vert
+0.0 +0.0  -27.5 +3.5 8DPSK, low CH,
+23.2 +0.6 +3.5 USB cable
unplugged
127  420.005M 29.4 +0.0 +0.0 +0.0 +0.0 +0.0 23.4 46.0 -22.6  Vert
+0.0 +0.0  -27.5 +2.3 8DPSK, low CH,
+16.7 +0.3 +2.2 USB cable
unplugged
128 504.000M 27.9 +0.0 +0.0 +0.0 +0.0 +0. 0 33 46.0 -22.7  Horiz
+0.0 +0.0 -28.0 +2.5 BLE, low CH, USB
+18.1 +0.4 +2.4 A cable unplugged
129 435.005M 29.1 +0.0 +0.0 +0.0 233 46.0 -22.7  Vert
+0.0 +0.0 -27.6 8DPSK, low CH,
+16.9 +0.4 + USB cable
unplugged
130 375.000M 29.9 +0.0 + HO 22.8 46.0 -23.2  Horiz
+0.0 + +2 8DPSK, low CH
+15.6 E)
131 192.834M 33.8 +0.0 g/w +0.0 +0.0 19.3 435 242 Vert
+0.0 L6 +1.6 8DPSK, low CH
+9.1 O. +1.4
132 263.990M 31.8 +0.0 koo +0.0 +0.0 +0.0 21.8 46.0 -24.2  Horiz
+0.0 +0.0 -26.6 +1.8 BLE, low CH, USB
+12.9 +0.2 +1.7 cable unplugged
133 185.379M 33.9 +0.0 +0.0 +0.0 +0.0 +0.0 19.2 435 243 Vert
+0.0 +0.0 -26.8 +1.5 8DPSK, low CH
+9.1 +0.2 +1.3
134 384.000M 254 +0.0 +0.0 +0.0 +0.0 +0.0 18.6 46.0 -274  Horiz
+0.0 +0.0 -27.2 +2.2 BLE, low CH, USB
+15.9 +0.3 +2.0 cable unplugged
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Band Edge

Band Edge Summary

Frequency . Field Strength Limit
(MHz) Modulation Ant. Type (dBuV/m @3m) (dBuV/m @3m) Results
Bluetooth V4, .
2400 0i/4-DQPSK Chip antenna 39.5167 <54 Pass
Bluetooth V4, .
2483.5 0i/4-DQPSK Chip antenna 39.6337 <54 Pass
2400 Bluetooth V4, Chip antenna 37.4517 <54 Pass
GFSK
24835 BRI Chip antenna 38.8097 <54 Pass
GFSK
Bluetooth V4, .
2400 3DPSK Chip antenna 37.6367 <54 Pass
Bluetooth V4, .
2483.5 3DPSK Chip antenna 39.3187 <54 Pass
2400 BLE, GFSK Chip antenna /3.'7.%5;/”7 / <54 Pass
2483.5 BLE, GFSK Chip antenna 39.5437 <54 Pass
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Band Edge Plots
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Bandedge, peak, BLE, low CH
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Bandedge, peak, 8DPSK, low CH
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Band edge, peak, GFSK, low CH
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Test Setup Photo(s)
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Test Setup, View #2
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Test Setup, View #4

Page 48 of 51
Report No.: 98130-7



d M’ATesting the Future
LABORATORIES, INC.

*-
|

b

CEREESE) aaesps #

Test Setup,
0]

Test Setup, View #6

Page 49 of 51
Report No.: 98130-7



d M’ATesting the Future
LABORATORIES, INC.

SUPPLEMENTAL INFORMATION
_ MeasurementUncertainty

Uncertainty Value Parameter
4.73 dB Radiated Emissions
3.34dB Mains Conducted Emissions
3.30dB Disturbance Power

Reported uncertainties represent expanded uncertainties expressed at approximately the 95% confidence level
using a coverage factor of k=2. Compliance is deemed to occur provided measurements are below the specified
limits.

TESTING PARAMETERS
Unless otherwise indicated, the following configuration paramg used for equipment setup: The cables
were routed consistent with the typical application by va iguration of the test sample. Interface

investigated to find the configuration that produged i i s. Cables were of the type and length

specified in the individual requirements. TheTeng 3 d maximum emissions was selected.
The equipment under test (EUT) was set epresented its normal use, as shown in the setup
photographs. Any special conditions requjr to operate normally are identified in the comments that

accompany the emissions tables.

The emissions data was taken with a spegtedm analyzer or receiver. Incorporating the applicable correction factors
for distance, antenna, cable loss and amplifier gain, the data was reduced as shown in the table below. The
corrected data was then compared to the applicable emission limits. Preliminary and final measurements were
taken in order to ensure that all emissions from the EUT were found and maximized.

CORRECTION FACTORS

The basic spectrum analyzer reading was converted using correction factors as shown in the highest emissions
readings in the tables. For radiated emissions in dBuV/m, the spectrum analyzer reading in dBuV was corrected by
using the following formula. This reading was then compared to the applicable specification limit. Individual
measurements were compared with the displayed limit value in the margin column. The margin was calculated
based on the limit value subtracting the corrected measured value; a negative margin represents a measurement
less than the limit while a positive margin represents a measurement exceeding the limit.

SAMPLE CALCULATIONS
Meter reading (dBuv)
Antenna Factor (dB/m)
Cable Loss (dB)
- Distance Correction (dB)
- Preamplifier Gain (dB)
= Corrected Reading (dBuV/m)
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TEST INSTRUMENTATION AND ANALYZER SETTINGS

The test instrumentation and equipment listed were used to collect the emissions data. A spectrum analyzer or
receiver was used for all measurements. Unless otherwise specified, the following table shows the measuring
equipment bandwidth settings that were used in designated frequency bands. For testing emissions, an
appropriate reference level and a vertical scale size of 10 dB per division were used.

MEASURING EQUIPMENT BANDWIDTH SETTINGS PER FREQUENCY RANGE
TEST BEGINNING FREQUENCY ENDING FREQUENCY BANDWIDTH SETTING
CONDUCTED EMISSIONS 150 kHz 30 MHz 9 kHz
RADIATED EMISSIONS 9 kHz 150 kHz 200 Hz
RADIATED EMISSIONS 150 kHz 30 MHz 9 kHz
RADIATED EMISSIONS 30 MHz 1000 MHz 120 kHz
RADIATED EMISSIONS 1000 MHz >1 GHz 1 MHz

SPECTRUM ANALYZER/RECEIVER DETECTOR FUNCTIONS
The notes that accompany the measurements contained in the emissiong
ade in the "positive peak" detector mode.
¢nt was annotated with a "QP" or an "Ave"

pasurement was retained in the report for
an arrow or caret (“A”) was placed in the far
left-hand column indicating that the row abag
describe in more detail the detector functiong
Peak

In this mode, the spectrum analyzer or recei
was scanned. By combining this function with anottter feature called "peak hold," the measurement device had the ability
to measure intermittent or low duty cycle tfgrsient emission peak levels. In this mode the measuring device made a slow
scan across the frequency band selected and measured the peak emission value found at each frequency across the band.
Quasi-Peak

Quasi-peak measurements were taken using the quasi-peak detector when the true peak values exceeded or were
within 2 dB of a quasi-peak specification limit. Additional QP measurements may have been taken at the
discretion of the operator.

Average

Average measurements were taken using the average detector when the true peak values exceeded or were
within 2 dB of an average specification limit. Additional average measurements may have been taken at the
discretion of the operator. If the specification or test procedure requires trace averaging, then the averaging was
performed using 100 samples or as required by the specification. All other average measurements are performed
using video bandwidth averaging. To make these measurements, the test engineer reduces the video bandwidth
on the measuring device until the modulation of the signal is filtered out. At this point the measuring device is set
into the linear mode and the scan time is reduced.
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