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Disturbance Voltage on AC Mains

TUV Rheinland Hong Kong Ltd. - EMC Laboratory

Continuous Disturbance

Test Information
EUT Name:
Serial Number:
Test Description:
Operating Conditions:

Witron BT Dongle

MMBTD (00120607135-001)
FCC Part 15

BT Linking Mode

Operator Name: Chung
Comment: 120V 60Hz
Description CE L1

Conducted Emission (FCC-P.15)-Class B
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Frequency in Hz

Result Table_Single

Frequency QuasiPeak Average
(MHz) (dBpV) (dBpV)
0.150000 57.4 28.9
0.564000 33.6 14.9
6.606000 354 3241
15/06/2012 10:08:08
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TUV Rheinland Hong Kong Ltd. - EMC Laboratory

Continuous Disturbance

Test Information

EUT Name: Witron BT Dongle

Serial Number: MMEBTD (00120607135-001)
Test Description: FCC Part 15

Operating Conditions: BT Linking Mode

Operator Name: Chung

Comment: 120V 60Hz

Description CEN

Conducted Emission (FCC-P.15)-Class B

TOT

FCG Pant 15107 Class B Woltags on Mains QP

FCC Parg 1510F Class|B Voltage on Mains AV
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Frequancy in Hz
Result Table Single
Frequency QuasiPeak Average
(MHz) (dBpv) (dBpv)
0.180000 57.7 39.5
0.654000 35.2 30.1
12.672000 31.3 26.6
15/06/2012 10:15:27

Test Report No.: 14030246 001 Appendix 1 page 3 of 28



A TUVRheinland®

www.tuv.com

Carrier Frequency Separation

% *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 1.33 dBm

Ref 10 dBm *Att 20 dB *SWT 2.5 ms 2.441000000 GHz

10 Delta P [T1 ]
-0}L03 dB

Ly P 1l ad2000b00 Mu “

I-002000p00 MHZ

-90

Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 30.JUL.2012 16:39:35
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Number of hopping channels

% *RBW 1 MHz
*VBW 3 MHz

Ref 10 dBm *Att 20 dB *SWT 2.5 ms
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Date: 30.JUL.2012 16:50:44

@ *RBW 1 MHz
*VBW 3 MHz

Ref 10 dBm *Att 20 dB *SWT 2.5 ms
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——40

~—50

80

-90

Start 2.441 GHz 4.25 MHz/ Stop 2.4835 GHz

Date: 30.JUL.2012 16:51:18
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Dwell Time

% RBW 1 MHz
*VBW 3 MHz

Ref 10 dBm *Att 20 dB SWT 31.601 s
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Date: 30.JUL.2012 16:43:18
@ RBW 1 MHz Marker 1 [T1 1]
*VBW 3 MHz ~1.41 dBn
Ref 10 dBm *Att 20 dB SWT 4 ms -4.000000 us
10 Delta P [T1 ]
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Date: 30.JUL.2012 16:40:57
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20dB Bandwidth

Modulation: GFSK
Tx frequency: 2402MHz

Date:

Modulation: GFSK
Tx frequency: 2441MHz

Date:

A TUVRheinland®

*RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz —1.33 dBm
Ref 10 dBm *Att 20 dB *SWT 5 ms 2.402006000 GHz
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Span 3 MHz

*RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz 2.56 dBm
Ref 10 dBm *Att 20 dB *SWT 5 ms 2.441006000 GHz
10 Delta P [T1 ]
—-20}9 dB
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Modulation: GFSK
Tx frequency: 2480MHz

*RBW 30 kHz Ma
*VBW 100 kHz

Ref 10 dBm *Att 20 dB *SWT 5 ms

10 Delta

Lo 462 000000D00 kU “
¢ Delta B [T1 ]
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Date: 30.JUL.2012 17:10:46
Modulation: 8DPSK
Tx frequency: 2402MHz
*RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz —-1.04 dBm
Ref 10 dBm *Att 20 dB *SWT 5 ms 2.402012000 GHz
10 Delta R [T1 ]
2006 dB
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Delta B [T1 ]
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Date: 30.JUL.2012 17:23:23
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Modulation: 8DPSK
Tx frequency: 2441 MHz

A TUVRheinland®

*RBW 30 kHz Marker 1 [T1
*VBW 100 kHz 31
Ref 10 dBm *Att 20 dB *SWT 5 ms 2.441006000 GHz
10 Delta R [T1 ]
-20}71 dB
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Date: 30.JUL.2012 17:27:53
Modulation: 8DPSK
Tx frequency: 2480MHz
*RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz -2.8 dBrr
Ref 10 dBm *Att 20 dB *SWT 5 ms 2.480006000 GHz
10 Delta R [T1 ]
20|24 dB
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Span 3 MHz
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Modulation: DQPSK
Tx frequency: 2402MHz

*RBW 30 kHz
*VBW 100 kHz

A TUVRheinland®

Marker 1 [T1

Ref 10 dBm *Att 20 dB *SWT 5 ms 2.401994000 G
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—-21}130 dB
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Modulation: DQPSK
Tx frequency: 2441MHz
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Ref 10 dBm *Att 20 dB *SWT 5 ms 2.441018000 GHz
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Modulation: DQPSK
Tx frequency: 2480MHz

*RBW 30 kHz

*VBW 100 kHz 73 dBm
Ref 10 dBm *Att 20 dB *SWT 5 ms 0 GHz
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Date: 30.JUL.2012 17:22:10
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Peak Output Power
Modulation: GFSK
Tx frequency: 2402MHz

*RBW 3 MHz
*VBW 10 MHz
Ref 10 dBm *Att 20 dB *SWT 2.5 ms
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Date: 30.JUL.2012 17:00:55

Modulation: GFSK
Tx frequency: 2441MHz

*RBW 3 MHz Marker 1 [T1
*VBW 10 MHz 1.90 dBm
Ref 10 dBm *Att 20 dB *SWT 2.5 ms 2.440790000 GHz
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-90

Center 2.441 GHz 500 kHz/ Span 5 MHz

Date: 30.JUL.2012 17:05:26
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Modulation: GFSK
Tx frequency: 2480MHz

Ref 10 dBm

*RBW 3 MHz
*VBW 10 MHz
*SWT 2.5 ms

*Att 20 dB

A TUVRheinland®
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Date: 30.JUL.2012

Modulation: Pi/4 DQPSK
Tx frequency: 2402MHz

Ref 10 dBm

500 kHz/

17:19:24
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Modulation: Pi/4 DQPSK
Tx frequency: 2441 MHz

*RBW 3 MHz
*VBW 10 MHz
Ref 10 dBm *Att 20 dB *SWT 2.5 ms

A TUVRheinland®
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Date: 30.JUL.2012 17:20:42

Modulation: Pi/4 DQPSK
Tx frequency: 2480MHz

*RBW 3 MHz
*VBW 10 MHz
Ref 10 dBm *Att 20 dB *SWT 2.5 ms
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Date: 30.JUL.2012 17:22:20
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Modulation: 8DPSK
Tx frequency: 2402MHz

*RBW 3 MHz Ma
*VBW 10 MHz
Ref 10 dBm *Att 20 dB *SWT 2.5 ms

R [ —
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-90

Center 2.402 GHz 500 kHz/ Span 5 MHz

Date: 30.JUL.2012 17:23:34

Modulation: 8DPSK
Tx frequency: 2441MHz

*RBW 3 MHz
*VBW 10 MHz
Ref 10 dBm *Att 20 dB *SWT 2.5 ms
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Date: 30.JUL.2012 17:28:05
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Modulation: 8DPSK
Tx frequency: 2480MHz

*RBW 3 MHz Marker 1 [T1
*VBW 10 MHz -1. dBrr
Ref 10 dBm *Att 20 dB *SWT 2.5 ms .479910000 GHz
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Date: 30.JUL.2012 17:33:46
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Band Edge Compliance

Tx frequency: 2402MHz (conducted measurement; hopping on)
*RBW 100 kHz
*VBW 300 kHz
Ref 10 dBm *Att 20 dB *SWT 2.5 ms

10

——40

~—50

80

-90

Center 2.394 GHz 2 MHz/ Span 20 MHz

Date: 30.JUL.2012 16:45:53

Tx frequency: 2480MHz (conducted measurement; hopping on)

*RBW 100 kHz Marker 1 [T1 ]

*VBW 300 kHz -2.35 dEn
Ref 10 dBm *Att 20 dB *SWT 2.5 ms 2.478120000 GHz
10 Marker| 2 [T1
5877 dBm
Lo 2| 4e2120p00 cu- |ES
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Center 2.488 GHz 2 MHz/ Span 20 MHz
Date: 30.JUL.2012 16:49:23
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Tx frequency: 2402MHz (conducted measurement; hopping off)

*RBW 100 kHz Marker 1 [T1 ]

*VBW 300 kHz ~0.19 dBm
Ref 10 dBm *Att 20 dB *SWT 2.5 ms 2.402040000 GHz
10 Marker| 2 [T1
59454 dBm
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Date: 30.JUL.2012 17:27:01

Tx frequency: 2480MHz (conducted measurement; hopping off)
*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz —2.43 dBnm
Ref 10 dBm *Att 20 dB *SWT 2.5 ms 2.480000000 GHz

10 Delta R [T1 ]

o 10l 24¢

A
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L-70

80

-90

Center 2.488 GHz 2 MHz/ Span 20 MHz
Date: 30.JUL.2012 17:37:08
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Tx frequency: 2402MHz (radiated measurement)

* REW 1 MHz Marker 1 [T1 ]
*VEW 1 MHz 42.07 dBuvV/m
FRef 107 dBuv/m * AT 0 dB * SWT €0 s 2.3920000000 GHz

=100
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=0 3DB
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b b emmbhrmethord b b sttt A s 88 ht boloafnstn it gaal i oodapi b kb [T
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1
1
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4
|

=30

Start 2.31 GHz 8 MHz/ Stop 2.39 GH=z

WITRON/ BT DONGLE/ MMBTD/ 00120607135-001/ 2402MHz/ VERT.
Date: 5.JUL.2012 11:52:37

Vertical Polarization
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* REW 1 MHz Marker 1 [Tl ]
*VBEW 10 Hz 2B.42 dBuv/m
Fef 107 dBuvV/m * Dt 0 dB SWT .4 = 2.38BY98B71785 CGHz

oo

TDS

—70 pe

50

=50 3DB
AC

-40

—30

20

10

Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

WITRON/ BT DONGLE/ MMBTD/ 00120607135-001/ 2402MHz/ VERT.
Date: 5.JUL.2012 11:52:52

Vertical Polarization
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* REW 1 MH=z Marker 1 [TL 1
*WVBW 1 MH= 41.95 dBuv/m
Ref 107 dBuV./m *Att O dB * ST 60 = 2.350512821 GH=z
e %]
90
—30 DS
b-70 ps
b-co
|50 3DRB
aAC
T
I PFTVNET SR Y. ) POPRY SR L TP TP ,JI\ PPIPY I SRPOPTOREP B0 D 7L DN U2, ¥ PR PP N |
=30
20
=10
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

WITRON/ BT DONGLE/ MMBTD/ 00120607135-001/ 2402MHz/ HORI..
Date: 5.JUL.2012 11:50:27

Horizontal Polarization
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* REW 1 IMH=z Marker 1 [T1 ]
*VBW 10 Hz 28.25 dBpvV/m
Ref 107 dBpV/m * Attt 0 dB SWT 6.4 = 2.376153846 GHz

-100

(&3

o el
o

[— o0

80

TDS

PS

G0

[~ 50 3DpB
AcC

40

— 30

—10

Start 2.31 GHz B8 MHz/ Stop 2.392 GHz

WITRON/ BT DCONGLE/ MMBTD/ 00120607135-001/ 2402MHz/ HORI..
Date: 5.JUL.2012 11:51:26

Horizontal Polarization
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Tx frequency: 2480MHz (radiated measurement)

*REW 1 MHz Marker 1 [T1 ]
*VBW 1 MH=z 47 .17 dBpwv/m
Ref 107 dBuv/m * Lt 0 dB *SWT 60 s 2.483500000 GH=
it w
i | o
A x|
~50 D3
—70 PSs
)
3DB

Cnoae

50

AC
\?\%WMM “AM&LW%M AR SPL T YN NAWM'J\- lqh,,k”“a: Ak

—40

—230

20

10

Start 2.4835 GH=z 1.65 MH=/ Stop 2.5 GH=z

WITRON/ BT DONGLE/ MMBTD/ 00120607135-001/ 2480MHz/ VERT.
Date: 5.JUL.2012 12:19:51

Vertical Polarization
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* REW 1 MH=z Marker 1 [T1 ]
*VBW 10 Hz 31.71 dBpv/m
Ref 107 dBpv/m * Attt 0 dB SWT 4.2 s 2.483500000 GH=z

=100

TDS

G0

=50 3DB
AC

=20

=10

Start 2.4835 GH= 1.65 MHz/ Stop 2.5 GHz

WITRON/ BT DONGLE/ MMBTD/ 00120607135-001/ 2480MHz/ VERT.
Date: 5.JUL.2012 12:20:02

Vertical Polarization
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*RBEW 1 MH= Marker 1 [T1 ]
*VEW 1 MH=z 43.59 4dBuvV/m
Fef 107 dBuV/m *Att 0 dB *SWT 60 = Z.4B365B654 GHz
100
50
20
-6
—‘50
i‘g‘*““k (WPEWSTFTE NI ETUPRT. . U WTVPTWR R P00 I PR NP OO T v S B W |
=30
20
=10
Start 2.4835 GHz 1.85 MHz/ Stop 2.5 GHz

WITRON/ BT DONGLE/ MMBTD/ 00120607135-001/ 2480MHz/ HORI.
Date: 5.JUL.2012 12:21:14

Horizontal Polarization

TDS

BS

3pB
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* RBW 1 MHz Marker 1 [T1 ]
* VB 10 Hz 30.12 4Buv/m
Ref 107 dBuV/m *Att 0 4B SWT 4.2 s 2.483500000 GH=

TDS

=70

FS

L oo 3DB
aAc

=20

=10

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

WITRCON/ BT DONGLE/ MMBTD/ 00120607135-001/ 2480MHz/ HORI.
Date: 5.JUL.2012 12:21:43

Horizontal Polarization
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Spurious Emissions - Conducted

Tx frequency: 2402MHz

*RBW 100 kHz
*VBW 300 kHz

Ref 10 dBm *Att 20 dB *SWT 2.5 s
10
Lo 200000 00 _GH
Y
=
== | ,
20
F-30
40

r—80

-90

Start O Hz 2.5 GHz/

Date: 30.JUL.2012 17:02:29

Tx frequency: 2441MHz

*RBW 100 kHz
*VBW 300 kHz
Ref 10 dBm *Att 20 dB *SWT 2.5 s

Stop 25 GHz

L-70

80

-90

Start O Hz 2.5 GHz/

Date: 30.JUL.2012 17:09:23

Stop 25 GHz

A TUVRheinland®

Test Report No.: 14030246 001 Appendix 1

page 27 of 28



A TUVRheinland®

www.tuv.com

Tx frequency: 2480MHz

*RBW 100 kHz Mar
*VBW 300 kHz
Ref 10 dBm *Att 20 dB *SWT 2.5 s 4.9¢

73 dBm

0 GHz

.
hoo cu |ESM

1

-90

Start 0 Hz 2.5 GHz/ Stop 25 GHz

Date: 30.JUL.2012 17:15:46
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