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1. Measurement diagrams

1.1. 6dB bandwidth

Low channel:

* RBW 300 kHz

*VBW 1 MHz

Delta 2 [Tl ]
-0

.59 dB

Ref 30 dBm *Att 10 dB *SWT 10 s 1.714743590 MHz
30 offgqet 20]9 dB Markdr 1 [T1
.69 dBm
Lo 2.404154641 GHz
1 PK]
e | N
LVL
D1 6.56|dBm i/! S
[~ 0
f;! \xk PS
T /A 7 A\
-20
;g! ‘xk 3DB
AC

F-s0

-70

Center 2.405 GHz

Date: 30.JUN.2011 17:26:32

Middle channel:

Ref 30 dBm * Attt 10 dB

1 MHz/

* RBW 300 kHz
* VBW 1 MHz

* SWT 10 s

Span

Delta 2 [Tl ]
-0
1.698717

10 MHz

.43 dB
949 MHz

30 Offget 2049 dB

Markdr 1 [T1

]
.41 dBm

641 GHz “

20

AN

SGL

D1 6.31|dBm

PS

-20

ac

-70

Center 2.44 GHz

Date: 30.JUN.2011 17:30:59
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High channel:

® *RBW 300 kHz pDelta 2 [T1 ]
* VBW 1 MHz -0.43 dB

Ref 30 dBm *Att 10 dB * SWT 10 s 1.698717949 MHz

30 Offget 20J9 dB Markdgr 1 [T1]|]
.05 dBm
2.47915(0641 GH=z A

SGL
|, N AN
g y \\2 LVL
1 6.01|dBm

--s0

Center 2.48 GHz 1 MHz/ Span 10 MHz

Date: 30.JUN.2011 17:33:34

TR6-0036-11-1-2¢_Al.docx
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1.2. 99% Occupied bandwidth

@ *RBW 300 kHz Marker 1 [T1 ]
* VBW 1 MHz 5.94 dBm
Ref 30 dBm *Att 10 dB *SWT 10 s 2.405304487 GHz
30 Offfet 20]9 dB OBW [2.996794872 MHz| 4
Temp (I [T1 OFW]
. -11.27 aen|EM
2.403509615 GHz |SGL
1_rRMiE Temp [2 [T1 OHW]
MAXH N L
10 T
LVL
¥ 2.406504410 GHz
L, v
T/ \T2 Bs
B \/ \/
[ . f/\ /—\
f x 3DB
--20 / \ AC
-0 / \
[--50
--60
=70
Center 2.405 GHz 1 MHz/ Span 10 MHz
Date: 30.JUN.2011 18:12:07
® *RBW 300 kHz Marker 1 [Tl ]
* VBW 1 MHz 5.71 dBm
Ref 30 dBm *Att 10 dB *SWT 10 s 2.439663462 GHz
30 Offget 20]9 dB OBW [2.964743590 MHz | 4
Temp (1 [T1 OHW]
20 -11.52 den |G
2.438509615 GHz |SGL
* Temp |2 [T1 OHW]
LVL
L__’\ 2.441474359 GHz
B '
T/ \T2 Ps
B / \/
| . f/\\ /\
; 3DB
--30 / \ AC
= /_/ X
\/ Iy
-50
-¢c0
=70
Center 2.44 GHz 1 MHz/ Span 10 MHz

Date: 30.JUN.2011 18:06:10
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High channel:

%

*Att 10 dB

* RBW 300 kHz

*VBW 1 MHz

*SWT 10 s

Marker 1 [T1

1

5.37 dBm
2.479663462 GHz

30 Offget 20J)9 dB oBW |2.964743590 MHz| S
Temp |1 [T1 OHW]
Lo -14.36 ann|EM
2.478499590 GHz|SGL
A - Temp |2 [T1 OHW]
1 LVL
//y_‘ 2.48145§333 GHz
Lo %
Fo10 /;, \
L., f/—\ v//'\
; 3DB
-30 / \ AC
[m-40
/ \\_/
~-50
~-60
-70
Center 2.48 GHz 1 MHz/ Span 10 MHz

Date: 30.JUN.2011 17:40:16
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1.3. 20dBc conducted emissions

Low channel:
® *RBW 100 kHz Delta 2 [T1 ]
* VBW 300 kHz -48.19 dB
Ref 137 dBpVv * Att 10 dB * SWT 10 ms -4.879807692 MHz
Offget 20J9 dB Markgr 1 [T1|]
11629 dBpv
130

2.404794269 GHz

120 T

?i LVL
110

-100

PS

D1 96.2¢ dBuV l

ac

Start 2.35 GHz 8.7 MHz/ Stop 2.437 GHz

Date: 30.JUN.2011 19:48:01

Reference value for low channel

® *RBW 100 kHz Marker 1 [Tl ]
* VBW 300 kHz 58.91

dBpuv
Ref 137 dBuv *Att 10 dB * SWT 10 s 166.791666667 MHz
Offget 2049 dB
[-130
SGL
-120
LVL
-110
100 PS
1 96.2% dBuv
[~ 90
[—80 3DB
DC
—70
1
60
SINSEONT INTIF LN YU PPTTNRA N RSP IPR T | T R A R
v pisnsoih s
[—50
]
F2_|
F1l_|
[—40
Start 150 kHz 99.985 MHz/ Stop 1 GHz

Date: 30.JUN.2011 20:19:09

Sweep 1

TR6-0036-11-1-2¢_Al.docx
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137 dBuv

*Att 10 dB

* RBW 1
* VBW 3
* SWT 2

00 kHz
00 kHz
8 s

Marker 1 [T1
70.22 dBuv
2.341346154 GHz

130

Offget 20J9 dB

e I

110

100

D1 96.29 dBuv

Ps

1]

NS IR T Y A gl Aseieiferdogllipl CEERY AP
e A A el e St
[—50
F2
1| |
[~40 I l
Start 1 GHz 180 MHz/ Stop 2.8 GHz
Date: 30.JUN.2011 19:58:15
Sweep 2
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 59.87 dBpV
Ref 137 dBupv *Att 10 dB *SWT 76 s 3.475000000 GHz
offget 20]9 aB
[-130

120

110

-100

D1 96.2% dBpv

PS

pC

gy " "y Py

TS S TSN N AT T AN TR TN ST S RGP S Y
[—50

<

=

=40

Start 2.8 GHz 520 MHz/ Stop 8 GHz

Date: 30.JUN.2011 20:02:42

Sweep 3
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® *RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz

60.49 dBuv
Ref 137 dBpv *Att 10 dB * SWT 150 s 12.230769231 GHz

Offget 2049 dB

[ > |
SGL

120
LVL

110

100 PS

D1 96.2 dBpv

-9

g0 3DB
DC

Tl

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 30.JUN.2011 20:13:48

Sweep 4

* RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz 60.21 dBuv
Ref 137 dBupv * Att 10 dB * SWT 45 s 19.088141026 GHz
offgdet 20]9 aB
[ - ]
SGL
=120
LVL
=110
100 s
1 96.29 dBpv
o
[-80 3DB
DC
-7
1
= 4
N T TPy AT Y S S T Py T3 PETI  7 I DU AT By T ey
=l
<« F:
| < F -
4
Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 30.JUN.2011 20:17:27

Sweep 5
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Controlled by EMC32 * RBW 100 kHz Marker 1 [T1

VBW 300 kHz

121.

]
09 dBpv

Ref 132 dBuv *Att 10 dB *SWT 10 s 2.439711538 GHz
F130otty=r o
bl

120
110 f \

D1 101.09 dBuv
F1o0 = T
o0
80

PREAYS

E/ |
o N
o, o
d
L
I
—
—]
3

N _me/
e el
[—50
-40
Center 2.44 GHz 6 MHz/ Span 60 MHz
Date: 4.AUG.2011 08:34:30
Reference value for middle channel
Controlled by EMC32 * RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 52.27 dBuv

Ref 132 dBpv * Attt 10 dB * SWT 10 s

1.000000000 GHz

130 pamn t (==

120

110

D1 101.¢9 dBuv

[-100

[-20

L H

AL e et
Nk

ot I S oy
el il

Start 150 kHz 99.985 MHz/

Date: 4.AUG.2011 08:36:51

Sweep 1

TR6-0036-11-1-2¢_Al.docx

Stop 1 GHz

PS

ac

LVL

PS

DC

4 e

CETECOM



Annex 1 to Test ReportTR6-0036-11-1-2c, Page 11 of 61

Controlled by EMC32 *RBW 100 kHz Marker 1 [T1
VBW 300 kHz 74.98 dBuv
Ref 132 dBuv *Att 10 dB * SWT 10 s 2.375961538 GHz
F130otty=r o
120
1 PK]
110 LVL

D1 101.¢9 dBpvV

100

PS
[-90
[-80

1

3DB

DC
70

[—60
P R PSRRI »JMWWWM \“"‘ el

il

Start 1 GHz 180 MHz/ Stop 2.8 GHz

Date: 4.AUG.2011 08:39:30

Sweep 2

Controlled by EMC32 * RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 56.14 dBuv
Ref 132 dBuv *Att 10 dB * SWT 76 s 7.550000000 GHz
[-130—fF = o *
[-120
1 PK]
110 LVL

D1 101.49 dBuv

100
PS
o0
K
3DB
pc
70
60 T

TR N P AT PSS _.%Im_‘wﬁw,“ E Rk s . e
ol Jis e g et o

Start 2.8 GHz 520 MHz/ Stop 8 GHz

Date: 4.AUG.2011 08:41:54

Sweep 3
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Controlled by EMC32 *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 56.16 dBuv
Ref 132 dBpv *Att 10 dB * SWT 150 s 17.086538462 GHz

130 pama t (o=

[-120

110 LVL

D1 101.¢9 dBuv

100

PS

DC

[—-70

60 T

R NI SV TR S S 2 g B e g 5 L s it RS el ,[AM

U

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 4.AUG.2011 08:45:49

Controlled by EMC32 * RBW 100 kHz Marker 1 [T1
VBW 300 kHz 56.11 dBpv
Ref 132 dBpv *Att 10 dB * SWT 45 s 23.036858974 GHz

-130—offge=t =2

120

110 LVL

1 101.¢9 dBpv

100

PS

pc

a0
«F

Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 4.AUG.2011 08:47:57

High Channel:

TR6-0036-11-1-2¢_Al.docx
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® *RBW 100 kHz Delta 2 [T1 ]
* VBW 300 kHz -49.04 dB

Ref 137 dBuv *Att 10 dB * SWT 10 s 3.750000000 MHz

offget 20]o aB Markdr 1 [T1 |]
115 {44 dBpv
2.4798071692 cuz |IEM

130

120 T

fi LVL

PS

110

-100

1 95.44 dBuv

S —

DC

Start 2.44 GHz 6 MHz/ Stop 2.5 GHz

Date: 30.JUN.2011 20:23:49

Reference value for High channel

Controlled by EMC32 * RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 54.55 dBuv
Ref 132 dBuv *Att 10 dB * SWT 10 s 655.500400641 MHz

[F130—ofF = o o

120

110 LVL

100

D1 95.4 dBuv

PS

DC

WWWM&“ pEbodi el St i .’le“. A WARSTRR IS

Start 150 kHz 99.985 MHz/ Stop 1 GHz

Date: 4.AUG.2011 09:27:08

Sweep 1

TR6-0036-11-1-2¢_Al.docx
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Controlled by EMC32 *RBW 100 kHz Marker 1 [T1
VBW 300 kHz 73.07 dBupv
Ref 132 dBpv *Att 10 dB * SWT 10 s 2.375961538 GHz
130 frye=r o+
120
110 LVL
100
D1 95.44 dBpv ps
o0
a0
1 3DB
v
DC
70

B oLk
PR A [ S N S O O ‘{..N‘LW"J"‘WW' Phis

Fl

Center 1.9 GHz 180 MHz/ Span 1.8 GHz

Date: 4.AUG.2011 09:25:15

Sweep 2
Controlled by EMC32 * RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 55.70 dBuv
Ref 132 dBuv *Att 10 dB * SWT 76 s 7.108333333 GHz

[F130—efF = =23

120

F110 LVL

[~100

D1 95.44 dBuv ps

90

80

DC

[~70

Fe0

50

Start 2.8 GHz 520 MHz/ Stop 8 GHz

Date: 4.AUG.2011 09:29:27

Sweep 3

TR6-0036-11-1-2¢_Al.docx
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100 kHz Marker 1

CETECOM

[T1 1
56.22 dBuv

14.474358974 GHz

Controlled by EMC32
VBW 300 kHz
Ref 132 dBuv *Att 10 dB *SWT 150 s
1300 o 1
120
110 LVL
100
D1 95.44 dBpv ps
oo
8o
3DB
pc
70
Lo T
T Yy Ny e bt ] At g g s O i S g
50
i
«F
Start 8 GHz 1 GHz/ Stop 18 GHz
Date: 4.AUG.2011 09:32:58
Controlled by EMC32 *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 56.93 dBuv
Ref 132 dBuv *Att 10 dB * SWT 45 s 24.798076923 GHz
F130-oFf 2o 1
120
-110 LVL
100
D1 95.44 dBpv Ps
oo
Fso
3DB
DC
[—70
60 =
MWMM T el Mkttt vy | ! PURE SR Y Xy
rotendpdt el a g a4
50
[0
| < F
Start 18 GHz 700 MHz/ Stop 25 GHz
Date: 4.AUG.2011 09:34:22

Sweep 5

TR6-0036-11-1-2¢_Al.docx
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1.4. Maximum peak conducted power

Low channel:

® *RBW 10 MHz
*VBW 10 MHz

Ref 30 dBm *Att 10 dB SWT 2.5 ms

Marker 1 [Tl ]

12.95 dBm

2.404740385 GHz

30 Offget 20J9| dB

-20
v
i,

eyl / \ R TP 'Y ff

T et F SN

F-40
--50
--60
F2
Fl
-70
Center 2.442 GHz 15 MHz/ Span 150 MHz

Date: 30.JUN.2011 20:56:57

Channel 11-> absolute maximum value of three channels

Middle channel:

® * RBW 10 MHz
*VBW 10 MHz

Ref 30 dBm *Att 10 dB SWT 2.5 ms

Marker 1 [T1 ]

12.75 dBm

2.438875000 GHz

30 Offget 2049 dB

[—20
.
" /f""\\ .
A .
--10 / \
3DB

vy

ac

--40
[--50
--60
F2
Fl
-70
Center 2.442 GHz 15 MHz/ Span 150 MHz

Date: 30.JUN.2011 20:53:23

Channel 18

TR6-0036-11-1-2¢_Al.docx
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High channel:

® *RBW 10 MHz Marker 1 [T1 ]
VBW 10 MHz 12.41 dBm
Ref 30 dBm *Att 10 dB SWT 2.5 ms 2.479980769 GHz

30 Offget 20 49| dB

.
» oo

\

bixapcap bl ,,L;M‘WMW‘,_,/ \“szz

F-40
--50
--60
F2
F1l
=70
Center 2.442 GHz 15 MHz/ Span 150 MHz

Date: 30.JUN.2011 20:48:15

Channel 26

TR6-0036-11-1-2¢_Al.docx



4 e

™
Annex 1 to Test ReportTR6-0036-11-1-2c, Page 18 of 61 CETECOM

1.5. Power spectral density

Low channel:
C > ec * RBW 3 kHz Marker

*VBW 10 kHz

Ref 5 dBm *Att 10 dB *SWT 100 s 2.404559135 G

1 PK]

--20

ac

--25

[--30

[--35

-0

-a5

Center 2.404557692 GHz 30 kHz/ Span 300 kHz

Date: 4.JUL.2011 11:32:54

Channel middle:
[ n 1 | > EM * RBW 3 kHz Marker 1 [Tl
*VBW 10 kHz -2.

Ref 5 dBm *Att 10 dB *SWT 100 s 2.43989278

Ps

aAc

F-30

--35

Center 2.439769231 GHz 30 kHz/ Span 300 kHz

Date: 4.JUL.2011 11:23:07

TR6-0036-11-1-2¢_Al.docx
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Channel high:

Y 1 M * RBW 3 kHz
*VBW 10 kHz
Ref 5 dBm *Att 10 dB *SWT 100 s

--30

[--35

Center 2.479557692 GHz 30 kHz/

Date: 4.JUL.2011 11:27:37

TR6-0036-11-1-2¢_Al.docx

Span

300 kHz
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1.6. Radiated field strength (15.209)
1.6.1. Radiated magnetic field strength measurements (f<30MHz)

Common Information
Test description:
Test site and distance:
Measured sides of EUT:

Rec. antenna (pre-scan):

Turntable step:
Used filter:
Test specification.:

Operator:
Operating conditions:

Power during tests:
Comment 1:

EUT Information
EUT Name:
Manufacturer:
Serial Number:
Hardware Rev:
Software Rev:
Comment:

50T
[F

301
201

101

-10
-201

-301

Level in dBuV/m

-401

-501

-60

-701

-80

-901

-10

T

25,100 kHz

-
Xey

EQC15:209 Magnetic_Field
\,‘ 23,955000 MHz

-76,834 dBuV/ m
v

Diagram No.c_3.01

Magnetic Fieldstrength Measurement related to 3 m distance

Semi Anechoic Room (SAR) + mobile floor absorbers and 3m measurement distance
front, right, rear, left

height 1.00 m, parallel and 90° to EUT polarisation

90° during pre-scan

bypass

FCC 15.205 § 15.209; RSS-Gen: Issue 3

TAS

TX-on
5VvDC
Channel low

Multi RF Module

SMA Solar Technology AG
54

v1.0

ZigBee Technology

FQOC15.209_magn hor+vert

b ) 14,553 dBuV/m
v

9k

20 30

TR6-0036-11-1-2¢_Al.docx

50

100k 200 300 500 1M 2M 3M 5M 10M 20 30M
Frequencyin Hz
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EMI Auto Test Template: FCC15.209_magn hor+vert

Hardware Setup:
Measurement Type:
Frequency Range:
Graphics Level Range:

Preview Measurements:
Antenna height:
Polarization:
Turntable position:
Scan Test Template:

Subrange
9 kHz - 150 kHz
150 kHz - 30 MHz

Receiver:

Data Reduction:
Limit Line #1:
Limit Line #2:
Peak Search:
Subrange Maxima:
Acceptance Offset:

Maximum Number of Results:

After Data Reduction:

Adjustment:
Antenna height:
Turntable position:

HW25_FCC15109_ESCS_MgFeld_ohne_SAR_MATRIX
Open-Area-Test-Site

9 kHz - 30 MHz

-100 dBuV/m - 50 dBuV/m

1000 - 1000 cm , Step Size = 0 cm, Positioning Speed = 1
H+V

35 - 305 deg, Step Size = 90 deg , Positioning Speed = 8
01_FCC_MG_FELD_PK_FAST_H&V_EUT

Step Size Detectors IF BW Meas. Time
100 Hz PK+ 200 Hz 0,01s

5 kHz PK+ 10 kHz 0,01s
[ESS]

FCC15.209_Magnetic_Field
FCC15.209_AV_2

20 dB , Maximum Results: 10

10 Subranges , Maxima per Subrange: 1
-10 dB

10

Interactive data reduction

Adjustment with full Range , Measuring Speed = 1
Adjustment with full Range , Measuring Speed = 3

Template for Single Meas.:
Subrange

9 kHz - 150 kHz

150 kHz - 30 MHz

Receiver:

Final Measurements:

Template for Single Meas.:
Subrange

9 kHz - 150 kHz

150 kHz - 30 MHz

Receiver:

Report Settings:

Report Template:
Create Electronic Report:
Document Name:

Actions:

Preview Measurements: Before
Notify:

Data Reduction: Before
Notify:

Frequency Zoom 1: Before
Notify:

Final Measurements: After
Notify:

TR6-0036-11-1-2¢_Al.docx

01_FCC_MG_FELD_PK_FAST_H&V_EUT

Step Size Detectors IF BW Meas. Time
100 Hz PK+ 200 Hz 0,01s
5 kHz PK+ 10 kHz 0,01s
[ESS]

02_FCC_MG_FELD_QP_final_H&V_EUT
Step Size Detectors IF BW Meas. Time
100 Hz QPK 200 Hz 1s
5 kHz QPK 10 kHz 1s
[ESS]

FCC15_209_magn_vert_hor
PDF
EMI Report

“Achtung: es gibt Frequenzbereich mit AVERAGE detector als Ergebniss..."

Sound (WAYV file) ‘tada.wav'
"EUT funktioniert noch ?"

Sound (WAYV file) ‘tada.wav'

CETECOM™

Preamp
0dB
0dB

Preamp
odB
odB

Preamp
0dB
0dB
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Common Information
Test description:
Test site and distance:
Measured sides of EUT:

Rec. antenna (pre-scan):

Turntable step:
Used filter:
Test specification.:

Operator:

Operating conditions:
Power during tests:
Comment 1:

EUT Information
EUT Name:
Manufacturer:
Serial Number:
Hardware Rev:
Software Rev:
Comment:

50T

4071

-20+

-30¢+

Level in dBuV/m

-40+

-50+

-60+

-80+

-90+

Diagram No. c_3.02

Magnetic Fieldstrength Measurement related to 3 m distance

Semi Anechoic Room (SAR) + mobile floor absorbers and 3m measurement distance
front, right, rear, left

height 1.00 m, parallel and 90° to EUT polarisation

90° during pre-scan

bypass

FCC 15.205 § 15.209; RSS-Gen: Issue 3

TAS

Channel middle

Multi RF Module
SMA Solar Technology AG
54

v1.0
ZigBee Technology

FQC15.209_magn hor+vert

FQC15:209 Magnetic Feld

19,215000 MHz
- 15,084 dBuV/m

7 v

T 18200kHz
-701473,996-dBuV/'m
v

-10

TR6-0036-11-1-2¢_Al.docx
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Frequencyin Hz
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EMI Auto Test Template: FCC15.209_magn hor+vert

Hardware Setup:
Measurement Type:
Frequency Range:
Graphics Level Range:

Preview Measurements:
Antenna height:
Polarization:
Turntable position:
Scan Test Template:

Subrange
9 kHz - 150 kHz
150 kHz - 30 MHz

Receiver:

Data Reduction:
Limit Line #1:
Limit Line #2:
Peak Search:
Subrange Maxima:
Acceptance Offset:

Maximum Number of Results:

After Data Reduction:

Adjustment:
Antenna height:
Turntable position:

HW25_FCC15109_ESCS_MgFeld_ohne_SAR_MATRIX
Open-Area-Test-Site

9 kHz - 30 MHz

-100 dBuV/m - 50 dBuV/m

1000 - 1000 cm , Step Size = 0 cm, Positioning Speed = 1
H+V

35-305 deg, Step Size = 90 deg , Positioning Speed = 8
01_FCC_MG_FELD_PK_FAST_H&V_EUT

Step Size Detectors IF BW Meas. Time
100 Hz PK+ 200 Hz 0,01s

5 kHz PK+ 10 kHz 0,01s
[ESS]

FCC15.209_Magnetic_Field
FCC15.209_AV_2

20 dB , Maximum Results: 10

10 Subranges , Maxima per Subrange: 1
-10 dB

10

Interactive data reduction

Adjustment with full Range , Measuring Speed = 1
Adjustment with full Range , Measuring Speed = 3

Template for Single Meas.:
Subrange

9 kHz - 150 kHz

150 kHz - 30 MHz

Receiver:

Final Measurements:

Template for Single Meas.:
Subrange

9 kHz - 150 kHz

150 kHz - 30 MHz

Receiver:

Report Settings:

Report Template:
Create Electronic Report:
Document Name:

Actions:

Preview Measurements: Before
Notify:

Data Reduction: Before
Notify:

Frequency Zoom 1: Before
Notify:

Final Measurements: After
Notify:

TR6-0036-11-1-2¢_Al.docx

01_FCC_MG_FELD_PK_FAST_H&V_EUT

Step Size Detectors IF BW Meas. Time
100 Hz PK+ 200 Hz 0,01s
5 kHz PK+ 10 kHz 0,01s
[ESS]

02_FCC_MG_FELD_QP_final_H&V_EUT
Step Size Detectors IF BW Meas. Time
100 Hz QPK 200 Hz 1s
5 kHz QPK 10 kHz 1s
[ESS]

FCC15_209_magn_vert_hor
PDF
EMI Report

“Achtung: es gibt Frequenzbereich mit AVERAGE detector als Ergebniss..."

Sound (WAYV file) ‘tada.wav'
"EUT funktioniert noch ?"

Sound (WAYV file) ‘tada.wav'

CETECOM™

Preamp
0dB
0dB

Preamp
odB
odB

Preamp
0dB
0dB
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Common Information
Test description:
Test site and distance:
Measured sides of EUT:

Rec. antenna (pre-scan):

Turntable step:
Used filter:
Test specification.:

Operator:

Operating conditions:
Power during tests:
Comment 1:

EUT Information
EUT Name:
Manufacturer:
Serial Number:
Hardware Rev:
Software Rev:
Comment:

50T

4071

-20+

-30¢+

Level in dBuV/m

-40+

-50+

-60+

-80+

-90+

Diagram No. c_3.03

Magnetic Fieldstrength Measurement related to 3 m distance
Semi Anechoic Room (SAR) + mobile floor absorbers and 3m measurement distance

front, right, rear, left

height 1.00 m, parallel and 90° to EUT polarisation

90° during pre-scan
bypass

FCC 15.205 § 15.209; RSS-Gen: Issue 3

TAS

Channel high

Multi RF Module

SMA Solar Technology AG
54

v1.0
ZigBee Technology

FQC15.209_magn hor+vert

118,400 kHz
-70473,615 dBuV/m
v

¥ 4 e

CETECOM™

FQC15:209 Magnetic Feld

20,455000 MHz
15,035 dBuV/m

v

-10

TR6-0036-11-1-2¢_Al.docx
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Frequencyin Hz
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1.6.2. Radiated field strength (30MHz < f < 1GHz)

Common Information
Test description:
Test site and distance:
Measured sides of EUT:
Rec. antenna (pre-scan):
Rec. antenna (final):
Turntable step:
Used filter:
Test specification.:

Operator:

Operating conditions:
Power during tests:
Comment 1:

EUT Information
EUT Name:
Manufacturer:

¥4 ns

CETECOM

Diagram No.c_2.109

Electric Fieldstrength Measurement related to 3 m distance
Semi Anechoic Room (SAR) with 3m measurement distance

front, right, rear, left

height 1.00 m and 1.82 m, horizontal and vertical polarisation
height between 1 m to 4 m, polarisation according to pre-scan results
90° during pre-scan, continuously turning during final measurement

lowpass 1200 MHz
FCC 15.205 § 15.209; RSS-Gen: Issue 3

Tas

TX-on
5VvDC
Channel low

Multi RF Module
SMA Solar Technology AG

Serial Number: 54
Hardware Rev: -
Software Rev: v1.0
Comment: ZigBee Technology
01_FOC15.209_hor+vert_kipp
60T
55T FOC15:209 QP
50t
57 S 863,840000 MHz
E 40,977 dBuV/m
v
40T - - v
a5l 421,120000 MHz
32,503 dBuV/m
£ J V.
S
5?,- 30+
£
35 ]
g
259 755,080000 MHz
39,677 dBuV/m
i 94,200000 MHz
20+ 18,646 dBpV/m
v
157
101
5 -
0 1 1 1 1 1 1 1 +—+ |
30M 80 100M 200 300 400 500 800 1G

TR6-0036-11-1-2¢_Al.docx

Frequencyin Hz
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EMI Auto Test Template: 01_FCC15.209_hor+vert_kipp

Hardware Setup: HW11_FCC_ESCS30_TP1200_EUTkipp
Measurement Type: E()RP

Frequency Range: 30 MHz - 1 GHz

Graphics Level Range: 0 dBuVv/m - 60 dBuVv/m

Preview Measurements:
Turntable position: 0 - 270 deg , Step Size = 90 deg , Positioning Speed = 8
Elevation: 0-90 deg, Step Size = 90 deg , Positioning Speed =5
Polarization: H+V
Scan Test Template: EMI Scan 01_fast_FCC_15_209 B

Subrange Step Size Detectors IF BW Meas. Time Preamp
30 MHz - 1 GHz 40 kHz PK+ 120 kHz 0,00005 s 0dB
Receiver: [ESS]
Data Reduction:
Limit Line #1: FCC15.209_QP
Peak Search: 6 dB , Maximum Results: 10
Subrange Maxima: 25 Subranges , Maxima per Subrange: 1
Acceptance Offset: -6 dB
Maximum Number of Results: 20

After Data Reduction: Interactive data reduction

Frequency Zoom:

Zoom Scan Template: EMI Scan 02_20ms_zoom_15_209 B

Subrange Step Size Detectors IF BW Meas. Time Preamp
30 MHz - 1 GHz 10 kHz PK+ 120 kHz 0,02s 0dB
Receiver: [ESS]

Adjustment:

Turntable position: Adjustment with full Range , Measuring Speed = 3
Elevation: Adjustment with full Range , Measuring Speed = 5
Template for Single Meas.: EMI Scan 02_20ms_FCC_15_209B

Subrange Step Size Detectors IF BW Meas. Time Preamp
30 MHz - 1 GHz 100 kHz PK+ 120 kHz 0,02s 0dB
Receiver: [ESS]

Final Measurements:

Template for Single Meas.: EMI Scan 03_1s_FCC_15_209 B

Final Measurements: After
Notify:

TR6-0036-11-1-2¢_Al.docx

Sound (WAV file) 'tada.wav'

Subrange Step Size Detectors IF BW Meas. Time Preamp
30 MHz - 1 GHz 100 kHz QPK 120 kHz 1s 0dB
Receiver: [ESS]
Report Settings:
Report Template: FCC15_209_vert_hor
Create Electronic Report: RTF PDF
Document Name: EMI Report
Actions:
Test start
Notify: "EUT auf ersten/zweiten/dritten Sendekanal stellen !!!"
Notify: "bitte beachten: es gibt Frequenzbereiche von strenger Grenzwert gil..."
Data Reduction: Before
Notify: Sound (WAV file) 'tada.wav'
Frequency Zoom 2: Before
Notify: "EUT sendet noch ?"
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Diagram No.c_2.110

Common Information

Test description: Electric Fieldstrength Measurement related to 3 m distance

Test site and distance: Semi Anechoic Room (SAR) with 3m measurement distance
Measured sides of EUT: front, right, rear, left

Rec. antenna (pre-scan): height 1.00 m and 1.82 m, horizontal and vertical polarisation

Rec. antenna (final): height between 1 m to 4 m, polarisation according to pre-scan results
Turntable step: 90° during pre-scan, continuously turning during final measurement
Used filter: lowpass 1200 MHz

Test specification.: FCC 15.205 § 15.209; RSS-Gen: Issue 3

Operator: Tas

Operating conditions: TX-on

Power during tests: 5VvDC

Comment 1: Channel middle

01 FQC15.209_hor+vert_Kipp
60T

5571 FOC15.200 QP

501
885,640000 MHz
T 41,227 dBuV/m

4571
4071 . -

351

267,440000 MHz
307 27,189 dBuV/m

1 v

Level in dBuV/m

254

T 102,480000 MHz

19,510dBuVvV/m
20t v

151

101

30M 50 60 80 100M 200 300 400 500 800 1G
Frequencyin Hz

TR6-0036-11-1-2¢_Al.docx
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EMI Auto Test Template: 01_FCC15.209_hor+vert_kipp

Hardware Setup: HW11_FCC_ESCS30_TP1200_EUTkipp
Measurement Type: E()RP

Frequency Range: 30 MHz - 1 GHz

Graphics Level Range: 0 dBuVv/m - 60 dBuVv/m

Preview Measurements:
Turntable position: 0 - 270 deg , Step Size = 90 deg , Positioning Speed = 8
Elevation: 0-90 deg, Step Size = 90 deg , Positioning Speed =5
Polarization: H+V
Scan Test Template: EMI Scan 01_fast_FCC_15_209 B

Subrange Step Size Detectors IF BW Meas. Time Preamp
30 MHz - 1 GHz 40 kHz PK+ 120 kHz 0,00005 s 0dB
Receiver: [ESS]
Data Reduction:
Limit Line #1: FCC15.209_QP
Peak Search: 6 dB , Maximum Results: 10
Subrange Maxima: 25 Subranges , Maxima per Subrange: 1
Acceptance Offset: -6 dB
Maximum Number of Results: 20

After Data Reduction: Interactive data reduction

Frequency Zoom:

Zoom Scan Template: EMI Scan 02_20ms_zoom_15_209 B

Subrange Step Size Detectors IF BW Meas. Time Preamp
30 MHz - 1 GHz 10 kHz PK+ 120 kHz 0,02s 0dB
Receiver: [ESS]

Adjustment:

Turntable position: Adjustment with full Range , Measuring Speed = 3
Elevation: Adjustment with full Range , Measuring Speed = 5
Template for Single Meas.: EMI Scan 02_20ms_FCC_15_209B

Subrange Step Size Detectors IF BW Meas. Time Preamp
30 MHz - 1 GHz 100 kHz PK+ 120 kHz 0,02s 0dB
Receiver: [ESS]

Final Measurements:

Template for Single Meas.: EMI Scan 03_1s_FCC_15_209 B

Final Measurements: After
Notify:

TR6-0036-11-1-2¢_Al.docx

Sound (WAV file) 'tada.wav'

Subrange Step Size Detectors IF BW Meas. Time Preamp
30 MHz - 1 GHz 100 kHz QPK 120 kHz 1s 0dB
Receiver: [ESS]
Report Settings:
Report Template: FCC15_209_vert_hor
Create Electronic Report: RTF PDF
Document Name: EMI Report
Actions:
Test start
Notify: "EUT auf ersten/zweiten/dritten Sendekanal stellen !!!"
Notify: "bitte beachten: es gibt Frequenzbereiche von strenger Grenzwert gil..."
Data Reduction: Before
Notify: Sound (WAV file) 'tada.wav'
Frequency Zoom 2: Before
Notify: "EUT sendet noch ?"
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Common Information
Test description:
Test site and distance:
Measured sides of EUT:
Rec. antenna (pre-scan):
Rec. antenna (final):
Turntable step:
Used filter:
Test specification.:

Operator:

Operating conditions:
Power during tests:
Comment 1:

EUT Information
EUT Name:
Manufacturer:
Serial Number:
Hardware Rev:
Software Rev:
Comment:

Level in dBuV/m
w
2

Diagram No.c_2.111

Electric Fieldstrength Measurement related to 3 m distance
Semi Anechoic Room (SAR) with 3m measurement distance

front, right, rear, left

height 1.00 m and 1.82 m, horizontal and vertical polarisation

¥4 ns

CETECOM

height between 1 m to 4 m, polarisation according to pre-scan results
90° during pre-scan, continuously turning during final measurement

lowpass 1200 MHz
FCC 15.205 § 15.209; RSS-Gen: Issue 3

Tas

TX-on

5V DC
Channel high

Multi RF Module

SMA Solar Technology AG
54

v1.0

ZigBee Technology

01 FOC15.209_hor+vert_kipp

53,320000 MHz

25¢ 20,416 dBuVv/m

v

FOC15:200 QP

996,880000 MHz
42,230.dBuV/m

v
v

953,960000 MHz
41,532 dBuV/m

TR6-0036-11-1-2¢_Al.docx

80 100M 200 300 400
Frequencyin Hz
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EMI Auto Test Template: 01_FCC15.209_hor+vert_kipp

Hardware Setup: HW11_FCC_ESCS30_TP1200_EUTkipp
Measurement Type: E()RP

Frequency Range: 30 MHz - 1 GHz

Graphics Level Range: 0 dBuVv/m - 60 dBuVv/m

Preview Measurements:
Turntable position: 0 - 270 deg , Step Size = 90 deg , Positioning Speed = 8
Elevation: 0-90 deg, Step Size = 90 deg , Positioning Speed =5
Polarization: H+V
Scan Test Template: EMI Scan 01_fast_FCC_15_209 B

Subrange Step Size Detectors IF BW Meas. Time Preamp
30 MHz - 1 GHz 40 kHz PK+ 120 kHz 0,00005 s 0dB
Receiver: [ESS]
Data Reduction:
Limit Line #1: FCC15.209_QP
Peak Search: 6 dB , Maximum Results: 10
Subrange Maxima: 25 Subranges , Maxima per Subrange: 1
Acceptance Offset: -6 dB
Maximum Number of Results: 20

After Data Reduction: Interactive data reduction

Frequency Zoom:

Zoom Scan Template: EMI Scan 02_20ms_zoom_15_209 B

Subrange Step Size Detectors IF BW Meas. Time Preamp
30 MHz - 1 GHz 10 kHz PK+ 120 kHz 0,02s 0dB
Receiver: [ESS]

Adjustment:

Turntable position: Adjustment with full Range , Measuring Speed = 3
Elevation: Adjustment with full Range , Measuring Speed = 5
Template for Single Meas.: EMI Scan 02_20ms_FCC_15_209B

Subrange Step Size Detectors IF BW Meas. Time Preamp
30 MHz - 1 GHz 100 kHz PK+ 120 kHz 0,02s 0dB
Receiver: [ESS]

Final Measurements:

Template for Single Meas.: EMI Scan 03_1s_FCC_15_209 B

Final Measurements: After
Notify:

TR6-0036-11-1-2¢_Al.docx

Sound (WAV file) 'tada.wav'

Subrange Step Size Detectors IF BW Meas. Time Preamp
30 MHz - 1 GHz 100 kHz QPK 120 kHz 1s 0dB
Receiver: [ESS]
Report Settings:
Report Template: FCC15_209_vert_hor
Create Electronic Report: RTF PDF
Document Name: EMI Report
Actions:
Test start
Notify: "EUT auf ersten/zweiten/dritten Sendekanal stellen !!!"
Notify: "bitte beachten: es gibt Frequenzbereiche von strenger Grenzwert gil..."
Data Reduction: Before
Notify: Sound (WAV file) 'tada.wav'
Frequency Zoom 2: Before
Notify: "EUT sendet noch ?"
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1.6.3. Radiated field strength (1GHz < f < 18GHz)

1.6.3.1 Period of operating mode 2 (pulsed transmitter)

RBW 3 MHz L 2 [T
VBW 10 MHz

Ref 87 dBpuVv *Att 10 dB SWT 20 ms .602564 m
1 1
[ ]
10
40
ITRG p5. dBuv
[~ 40 PS

Center 2.440575 GHz 2 ms/

Date: 22.JUN.2011 13:11:33

X: TX-ON= 1.602ms, z:TX-OFF= 11.95ms

Controlled by EMC32 RBW 3 MHz Delta 2 [T1 ]
VBW 10 MHz -0.22 dB
Ref 87 dBuv *att 10 dB SWT 20 ms 352.564103 ps
Markdr 1 [T1|]
76168 dBpv
oo +
v, 14.8710795 ns |IEM
m N
-jo
TRG
-40
TRG 5 dgnv
10 PS

3DB
ac

--1

Center 2.440575 GHz 2 ms/

Date: 22.JUN.2011 13:19:08

y: TX-ON=0.352ms

TR6-0036-11-1-2¢_Al.docx
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RBW 3 MHz

VBW 10 MHz

Ref 87 dBuv *Att 10 dB SWT 100 ms
=l
— . _ _ _ _ " |
TRG
RG e dBp =S

Center 2.440575 GHz 10 ms/

Date: 22.JUN.2011 13:06:14

Period on 100ms: (x+y)/((x+y)+z)=> Duty cycle 14%

TR6-0036-11-1-2¢_Al.docx
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Diagram No.:.c_2.101

Common Information

Test Description: Radiated field strength emission in 3m distance
Test Site: CETECOM GmbH Essen

Test Standard: FCC 15.205&15.209 Intentional Radiator
Antenna polarisation: horizontal/vertical

Operation mode: ZigBee, TCH mode (cont. mode)

Operator Name: Tas

Comment: Channel no. 11 (low), only PK measurement

EUT Information
EUT Name: Multi RF Module
Manufacturer: SMA Solar Technology AG
Serial Number: 54
Hardware Rev: --
Software Rev: v1.0

Sweepl_final
11%
119 | &0\

19 2406813627 GHz

105t 1(?,345 dBu\/ m

100} NS AN O S | SRRSO | S -
o5t

901 :
.|

8071

751 {Focis. 2cp- P

70T

Level in dBuV/m

i el s

1

I ! i

! i :

1 - |; !

65T : il it i
1 1 ! i

! i :
i 1

60T

TR 5L L L L L

T

55+ {Foc15-200- A

50T J\A\W

I
2,341883768 GHA

451
T 60,445dBuV/m'!

401

1
1
1
i
3571
1
T 1
1

30 + + + + + + +—
1000 1500 2000 2500 2800

Frequencyin MHz

TR6-0036-11-1-2¢_Al.docx
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Sweep Setup: Sweepl final [EMI radiated]

Hardware Setup:
Receiver:

Level Unit:
Subrange

1 GHz - 2,8 GHz

TR6-0036-11-1-2¢_Al.docx

549 dBuVm_PAO_TH3_KP1_FSEK

[FSEK]
dBuV/m
Step Size Detectors Bandwidth  Sweep
Time
3,607 MHz PK+ 1 MHz Coupled

CETECOM™

Preamp

dB
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Diagram No.: ¢_2.102

Common Information

Test Description: Radiated field strength emission accord. §15.249 in 3m distance
Test Site: CETECOM GmbH Essen

Test Standard: §15.205 &15.209 Intentional Radiator

Antenna polarisation: horizontal/vertical

Operator Name: Tas

Comment: Channel no. 18, middle (2,44 GHz)

Op. Mode: ZigBee — TX (cont. mode)

EUT Information

EUT Name: Multi RF Module
Manufacturer: SMA Solar Technology AG
Serial Number: 54

Hardware Rev: --

Software Rev: v1.0

Sweepl_SM1 KP1_WLAN_1_5ms

1201 B

2440500000 GH
1%.(} 78 dBuV/

1153

N

116

1051

100t B
o5l

9071
8571

80T

751

Level in dBuV/m

HFocs.-20p-Px
i T AN —
701 kel :
L 112,786000000 GHz
A N+ 61,089 dBuV/m

65T

‘. I i Y

60T 1

EE T !
: L b FOC15-20D-AV.

2,388200000GHz

64,359 dBuV/m

I I T T T T T,

SSTLLLanan (R
5071

45+

40 + + + t + t +—
1000 1500 2000 2500 2800
Frequencyin MHz

TR6-0036-11-1-2¢_Al.docx
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Final Result 1

Frequency | MaxPeak | Meas | Bandwidt | Heigh | Polarizatio | Azimut | Elevatio | Corr | Margi
(MHz) (dBuV/m | .Time h t n h n . n
) (ms) (kHz) (cm) (deg) (deg) | (dB) | (dB)
2388.400000 64.4 | 100.0 1000.000 | 155.0 | H 65.0 0.0| 354 9.6

(continuation of the "Final Result 1" table from column 10 ...)

Frequency Limit Comm
(MHz) (dBpV/m) ent
2388.400000 74.0

EMI Auto Test Template: Sweepl SM1 KP1 WLAN_ 1 5ms

Hardware Setup: 549 dBuvVm_PAO TH3 KP1 ESU
Measurement Type: E(NRP

Frequency Range: 1GHz - 2,8 GHz

Graphics Level Range: 30 dBpV/m - 110 dBpV/m

Preview Measurements:
Scan Test Template: Sweepl_pre

Data Reduction:

Limit Line #1: FCC15_209_PK

Limit Line #2: FCC15_209_AV

Limit Line #3: ISM-Low

Limit Line #4: ISM-High

Peak Search: 6 dB , Maximum Results: 10

Subrange Maxima: 50 Subranges , Maxima per Subrange: 1
Maximum Number of Results: 10

After Data Reduction: Interactive data reduction

Frequency Zoom:

Zoom Scan Template: Sweepl_zoom
Adjustment:
Template for Single Meas.: Sweepl_zoom

Final Measurements:
Template for Single Meas.: Sweepl_fin

Template for Single Sweepl_fin
Meas.:(>1GHz)

Report Settings:
Report Template: Report Setup FCC 15_247

TR6-0036-11-1-2¢_Al.docx
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Diagram No.: ¢_2.103

Common Information

Test Description: Radiated field strength emission accord. §15.249 in 3m distance
Test Site: FAR

Test Standard: §15.205 &15.209 Intentional Radiator

Antenna polarisation: horizontal/vertical

Operator Name: Tas

Comment: Channel no. 26, high (2,480 GHz)

Op. Mode: ZigBee - TX

EUT Information

EUT Name: Multi RF Module
Manufacturer: SMA Solar Technology AG
Serial Number: 54

Hardware Rev: -

Software Rev: v1.0

Sweepl_SM1 KP1_WLAN_1_5ms

11q
1o
100t b= o o | B s LT - ._..E - -
o]

907
85T

80T

ST \Fac15-20p-Pi

T : - 1 —
2,415500000 GHz © ! !

66,489 dBuV/im 'y 2,791500000 GHz

il ;61,954 dBUV/m

i Y

70T

65T

Level in dBuV/m

K
K
!
| :
60T I
K

AL T, LA S LA, T CLIL

A A AP A T P AT P

55 Frr) o 2 akocis.ad A

5071

457

2,384000000 GHz
4071 50,313 dBuV/m

35+

30 + + + t + t +—
1000 1500 2000 2500 2800
Frequencyin MHz
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EMI Auto Test Template: Sweepl SM1 KP1 WLAN_1 5ms

Hardware Setup: 549 dBuvVm_PAO TH3 KP1 ESU
Measurement Type: E(NRP

Frequency Range: 1GHz-2,8 GHz

Graphics Level Range: 30 dBpV/m - 110 dBpV/m

Preview Measurements:
Scan Test Template: Sweepl_pre

Data Reduction:

Limit Line #1: FCC15 209 PK

Limit Line #2: FCC15_209_AV

Limit Line #3: ISM-Low

Limit Line #4: ISM-High

Peak Search: 6 dB , Maximum Results: 10

Subrange Maxima: 50 Subranges , Maxima per Subrange: 1
Maximum Number of Results: 10

After Data Reduction: Interactive data reduction

Frequency Zoom:

Zoom Scan Template: Sweepl_zoom
Adjustment:
Template for Single Meas.: Sweepl_zoom

Final Measurements:
Template for Single Meas.: Sweepl_fin

Template for Single Sweepl_fin
Meas.:(>1GHz)

Report Settings:
Report Template: Report Setup FCC 15_247

TR6-0036-11-1-2¢_Al.docx
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Diagram No.: ¢c_2.104

Common Information

Test Description: Radiated field strength emission accord. §15.249 in 3m distance
Test Site: Fully Anechoic Room (FAR)

Test Standard: §15.205 &15.209 Intentional Radiator

Antenna polarisation: horizontal/vertical

Operator Name: Tas

Comment: Channel no. 11, low (2,405 MHz)

Op. Mode: ZigBee - TX

EUT Information

EUT Name: Multi RF Module
Manufacturer: SMA Solar Technology AG
Serial Number: 54

Hardware Rev: -

Software Rev: v1.0

Sweep2_SM1 KP1_WLAN_1_5ms

80T
75T | L“—] |—|U aCys 7P
L | Y &1 T A I
SR B T i A - i b
i it it Gy Poar L ST
i i TR R pa 1P
o5 TR UL EE I
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EMI Auto Test Template: Sweep2 SM1 KP1 WLAN_1 5ms

Hardware Setup: 549 dBuVm_PA484_TH3_KP1_ESU
Measurement Type: E(NRP

Frequency Range: 2,8 GHz - 18 GHz

Graphics Level Range: 20 dBpvV/m - 80 dBuV/m

Preview Measurements:
Scan Test Template: Sweep2_pre

Data Reduction:

Limit Line #1: FCC15_209_PK

Limit Line #2: FCC15_209_AV

Peak Search: 6 dB , Maximum Results: 10

Subrange Maxima: 50 Subranges , Maxima per Subrange: 1
Acceptance Offset: -20 dB

Maximum Number of Results: 10

After Data Reduction: Interactive data reduction

Frequency Zoom:

Zoom Scan Template: Sweep2_zoom
Adjustment:
Template for Single Meas.: Sweep2_zoom

Final Measurements:
Template for Single Meas.: Sweep2_fin

Report Settings:

Report Template: Report Setup FCC 15_247
Create Electronic Report: RTF PDF
Document Name: dummy EMI Report

TR6-0036-11-1-2¢_Al.docx
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Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:

Operator Name:
Comment:
Op. Mode:

EUT Information
EUT Name:
Manufacturer:

Serial Number:
Hardware Rev:
Software Rev:

Diagram No.: ¢_2.105

CETECOM™

Radiated field strength emission accord. §15.249 in 3m distance

FAR
815.205 &15.209 Intentional Radiator
horizontal/vertical

Tas
Channel no. 18, middle (2,44 GHz)
ZigBee - TX

Multi RF Module
SMA Solar Technology AG
54

v1.0

Sweep2_SM1 KP1_WLAN_1_5ms
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EMI Auto Test Template: Sweep2 SM1 KP1 WLAN_1 5ms

Hardware Setup: 549 dBuVm_PA484_TH3_KP1_ESU
Measurement Type: E(NRP

Frequency Range: 2,8 GHz - 18 GHz

Graphics Level Range: 20 dBpvV/m - 80 dBuV/m

Preview Measurements:
Scan Test Template: Sweep2_pre

Data Reduction:

Limit Line #1: FCC15_209_PK

Limit Line #2: FCC15_209_AV

Peak Search: 6 dB , Maximum Results: 10

Subrange Maxima: 50 Subranges , Maxima per Subrange: 1
Acceptance Offset: -20 dB

Maximum Number of Results: 10

After Data Reduction: Interactive data reduction

Frequency Zoom:

Zoom Scan Template: Sweep2_zoom
Adjustment:
Template for Single Meas.: Sweep2_zoom

Final Measurements:
Template for Single Meas.: Sweep2_fin

Report Settings:

Report Template: Report Setup FCC 15_247
Create Electronic Report: RTF PDF
Document Name: dummy EMI Report

TR6-0036-11-1-2¢_Al.docx
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Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:

Operator Name:
Comment:
Op. Mode:

EUT Information
EUT Name:
Manufacturer:

Serial Number:
Hardware Rev:
Software Rev:

Diagram No.: ¢_2.106

CETECOM™

Radiated field strength emission accord. §15.249 in 3m distance

Fully Anechoic Room (FAR)
815.205 &15.209 Intentional Radiator
horizontal/vertical

Tas
Channel no. 26, high (2,480 GHz)
ZigBee - TX

Multi RF Module
SMA Solar Technology AG
54

v1.0

Sweep2_SM1 KP1_WLAN_1_5ms
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EMI Auto Test Template: Sweep2 SM1 KP1 WLAN_1 5ms

Hardware Setup: 549 dBuVm_PA484_TH3_KP1_ESU
Measurement Type: E(NRP

Frequency Range: 2,8 GHz - 18 GHz

Graphics Level Range: 20 dBpvV/m - 80 dBuV/m

Preview Measurements:
Scan Test Template: Sweep2_pre

Data Reduction:

Limit Line #1: FCC15_209_PK

Limit Line #2: FCC15_209_AV

Peak Search: 6 dB , Maximum Results: 10

Subrange Maxima: 50 Subranges , Maxima per Subrange: 1
Acceptance Offset: -20 dB

Maximum Number of Results: 10

After Data Reduction: Interactive data reduction

Frequency Zoom:

Zoom Scan Template: Sweep2_zoom
Adjustment:
Template for Single Meas.: Sweep2_zoom

Final Measurements:
Template for Single Meas.: Sweep2_fin

Report Settings:

Report Template: Report Setup FCC 15_247
Create Electronic Report: RTF PDF
Document Name: dummy EMI Report
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1.6.4. Carrier radiated field strength in 3m and band-edge compliance acc. FCC §15.205& §15.209

Diagram No.: ¢_01 BE _left

Common Information

Test Description: Radiated field strength emission accord. §15.249 in 3m distance
Test Site: FAR

Test Standard: §15.205 &15.209 Intentional Radiator

Antenna polarisation: horizontal

Operator Name: Tas

Comment: Channel no. 11, low (2,405 MHz)

Op. Mode: ZigBee - TX

EUT Information

EUT Name: Multi RF Module
Manufacturer: SMA Solar Technology AG
Serial Number: 54

Hardware Rev: -

Software Rev: v1.0
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Diagram No.: ¢c_ 01 BE

Common Information

Test Description: Radiated field strength emission accord. §15.247 in 3m distance
Test Site: CETECOM GmbH Essen

Test Standard: §15.205 &15.209 Intentional Radiator

Antenna polarisation: horizontal/vertical

Operator Name: Tas

Comment: Channel no. low

Op. Mode: ZigBee

Sweep0_SM1_PAO_KP1 BT
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116
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1o0]
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9071
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80T
75¢
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Level in dBuV/m

60T
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Frequencyin MHz
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CETECOM™

Final Result 1

Frequency | MaxPeak | Meas | Bandwidt | Heigh | Polarizatio | Azimut | Elevatio | Corr | Comme
(MHz) (dBuV/m . h t n h n . nt
) Time (kHz) (cm) (deg) (deg) (dB)
2405.600000 111.0 | 100.0 1000.000 | 155.0 | H 47.0 0.0 | 355
Final Result 2
Frequency Average | Meas | Bandwidt | Heigh | Polarizatio | Azimut | Elevatio | Corr | Comme
(MHz) (dBpV/m . h t n h n . nt
) Time (kHz) (cm) (deg) (deg) (dB)
2405.200000 107.2 | 100.0 1000.000 | 155.0 | H 47.0 0.0 | 355

EMI Auto Test Template: Sweep0_SM1 PAO _KP1 BT

Hardware Setup:
Measurement Type:
Frequency Range:
Graphics Level Range:

Preview Measurements:
Scan Test Template:

Data Reduction:
Limit Line #1:
Limit Line #2:
Peak Search:
Subrange Maxima:

Maximum Number of Results:

After Data Reduction:

Frequency Zoom:
Zoom Scan Template:

Adjustment:

Template for Single Meas.:

Final Measurements:

Template for Single Meas.:

Template for Single
Meas.:(>1GHz)

Report Settings:
Report Template:
Create Electronic Report:
Document Name:

TR6-0036-11-1-2¢_Al.docx

549 dBuVm_PAO_TH3 KP1_ESU
E(DRP

2,39 GHz - 2,5 GHz

20 dBpV/m - 120 dBpV/m

Sweepl_pre

ISM-Low

ISM-High

6 dB , Maximum Results: O

0 Subranges , Maxima per Subrange: 1
10

Interactive data reduction

Sweepl_zoom

Sweepl_pre

Sweepl_fin

Sweepl_fin

Report Setup FCC 15_247
RTF PDF
E-Field Strength accord. §15.205&15.209
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Diagram No.: ¢_02_Mid

Common Information

Test Description: Radiated field strength emission accord. §15.247 in 3m distance
Test Site: CETECOM GmbH Essen

Test Standard: §15.205 &15.209 Intentional Radiator

Antenna polarisation: horizontal/vertical

Operator Name: Tas

Comment: Channel middle

Op. Mode: ZigBee

Sweepd_SM1 _PAO_KP1 WLAN
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Final Result 1

Frequency | MaxPeak | Meas | Bandwidt | Heigh | Polarizatio | Azimut | Elevatio | Corr | Comme
(MHz) (dBuV/m . h t n h n . nt
) Time (kHz) (cm) (deg) (deg) (dB)
2440.500000 109.9 | 100.0 1000.000 | 155.0 | H 31.0 0.0 | 35.6
Final Result 2
Frequency Average | Meas | Bandwidt | Heigh | Polarizatio | Azimut | Elevatio | Corr | Comme
(MHz) (dBpV/m . h t n h n . nt
) Time (kHz) (cm) (deg) (deg) (dB)
2440.000000 106.2 | 100.0 1000.000 | 155.0 | H 32.0 0.0 | 35.6

EMI Auto Test Template: Sweep0_SM1 PAO _KP1 WLAN

Hardware Setup: 549 dBuvVm_PAO TH3 KP1 ESU
Measurement Type: E()RP

Frequency Range: 2,39 GHz - 2,5 GHz

Graphics Level Range: 20 dBpV/m - 120 dBpV/m

Preview Measurements:
Scan Test Template: Sweepl_pre_pwr

Data Reduction:

Limit Line #1: ISM-Low

Limit Line #2: ISM-High

Peak Search: 6 dB , Maximum Results: O

Subrange Maxima: 0 Subranges , Maxima per Subrange: 1
Maximum Number of Results: 10

After Data Reduction: Interactive data reduction

Frequency Zoom:

Zoom Scan Template: Sweepl_zoom_pwr
Adjustment:
Template for Single Meas.: Sweepl_pre_pwr

Final Measurements:
Template for Single Meas.: Sweepl_fin_pwr

Template for Single Sweepl_fin_pwr
Meas.:(>1GHz)

Report Settings:

Report Template: Report Setup FCC 15_247
Create Electronic Report: RTF PDF
Document Name: E-Field Strength Carrier accord. §15.205&15.209
Actions:
Test start
Notify: "Matrix richtig geschaltet ?!?"
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Diagram No.: ¢_03 BE_right

Common Information

Test Description: Radiated field strength emission accord. §15.247 in 3m distance
Test Site: CETECOM GmbH Essen

Test Standard: §15.205 &15.209 Intentional Radiator

Antenna polarisation: horizontal/vertical

Operator Name: Tas

Comment: Channel high

Op. Mode: ZigBee

EUT Information

EUT Name: Multi RF Module
Manufacturer: SMA Solar Technology AG
Serial Number: 54

Hardware Rev: -

Software Rev: v1.0

09 _ESU_2.4GHz High_Band_Edge_PAO

1401

130 ISM-High

120
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60T

5071
1 2,484916667 GHz

a0l 53,302 dBJV/m
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2440 2450 2460 2470 2480 2486
Frequencyin MHz
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Sweep Setup: 09_ESU_2.4GHz_High_Band_Edge_PAO [EMI radiated]

Hardware Setup: 549 dBuvVm_PAO TH3 KP1 ESU

Receiver: [ESU 40]

Level Unit: dBuV/m

Subrange Step Size Detectors Bandwidth  Sweep Preamp
Time

2.44 GHz - 2,486 GHz 72,917 kHz  PK+ 30 kHz Coupled 20 dB

TR6-0036-11-1-2¢_Al.docx
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Diagram No..c_03 BE

Common Information

Test Description: Radiated field strength emission accord. §15.247 in 3m distance
Test Site: CETECOM GmbH Essen

Test Standard: §15.205 &15.209 Intentional Radiator

Antenna polarisation: horizontal/vertical

Operator Name: Tas

Comment: Channel no.26, high

Op. Mode: ZigBee

EUT Information

EUT Name: Multi RF Module
Manufacturer: SMA Solar Technology AG
Serial Number: 54

Hardware Rev: -

Software Rev: v1.0

Sweep0_SM1_PAO_KP1 BT
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Frequencyin MHz
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CETECOM™

Final Result 1

Frequency | MaxPeak | Meas | Bandwidt | Heigh | Polarizatio | Azimut | Elevatio | Corr | Comme
(MHz) (dBuV/m . h t n h n . nt
) Time (kHz) (cm) (deg) (deg) (dB)
2479.500000 109.2 | 100.0 1000.000 | 155.0 | H 47.0 0.0 | 357
Final Result 2
Frequency Average | Meas | Bandwidt | Heigh | Polarizatio | Azimut | Elevatio | Corr | Comme
(MHz) (dBpV/m . h t n h n . nt
) Time (kHz) (cm) (deg) (deg) (dB)
2480.000000 105.5 | 100.0 1000.000 | 155.0 | H 47.0 0.0 | 35.7

EMI Auto Test Template: Sweep0_SM1 PAO _KP1 BT

Hardware Setup:
Measurement Type:
Frequency Range:
Graphics Level Range:

Preview Measurements:
Scan Test Template:

Data Reduction:
Limit Line #1:
Limit Line #2:
Peak Search:
Subrange Maxima:

Maximum Number of Results:

After Data Reduction:

Frequency Zoom:
Zoom Scan Template:

Adjustment:

Template for Single Meas.:

Final Measurements:

Template for Single Meas.:

Template for Single
Meas.:(>1GHz)

Report Settings:
Report Template:
Create Electronic Report:
Document Name:

TR6-0036-11-1-2¢_Al.docx

549 dBuVm_PAO_TH3 KP1_ESU
E(DRP

2,39 GHz - 2,5 GHz

20 dBpV/m - 120 dBpV/m

Sweepl_pre

ISM-Low

ISM-High

6 dB , Maximum Results: O

0 Subranges , Maxima per Subrange: 1
10

Interactive data reduction

Sweepl_zoom

Sweepl_pre

Sweepl_fin

Sweepl_fin

Report Setup FCC 15_247
RTF PDF
E-Field Strength accord. §15.205&15.209
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1.6.5. Radiated emissions in the frequency range above 18GHz

Diagram no. ¢c_2.104x, Channel low:

Controlled by EMC32 * RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 38.24 dBuv

Ref 80 dBpv * Att 0 dB * SWT 45 ms 24.125000000 GHz
g0 Offget 6 B |
. [ 2 |
60

LVL

D1 54 dBuv

50

PS

-20

Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 4.AUG.2011 10:11:02

Diagram no. ¢_2.105x, Channel middle:
Controlled by EMC32 * RBW 1 MHz Marker 1 [T1 ]

VBW 3 MHz 38.50 dBuv
Ref 80 dBuv *Att 0 dB *SWT 45 ms 23.608974359 GHz

80 Offget 6 B

1 54 dpv

PsS

oo Ac

[--10

-20

Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 4.AUG.2011 10:08:33
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Diagram no. ¢c_2.106x, Channel high:
Controlled by EMC32 * RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 37.53 dBuv
Ref 80 dBpv * Attt 0 dB * SWT 45 ms 24.786858974 GHz

8o Offget 6 B

[ |

LVL

D1 54 dpv

PS

--10

-20

Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 4.AUG.2011 10:12:02
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1.7. Radiated field strength (§15.109, Class B)

1.7.1. Radiated field strength (30MHz < f < 1GHz)

Diagram No.c _2.112 RX

Common Information
Test description:
Test site and distance:
Measured sides of EUT:
Rec. antenna (pre-scan):
Rec. antenna (final):
Turntable step:
Used filter:
Test specification.:

Electric Fieldstrength Measurement related to 3 m distance

Semi Anechoic Room (SAR) with 3 m measurement distance

front, right, rear, left

height 1.00 m and 1.82 m, horizontal and vertical polarisation

height between 1 m to 4 m, polarisation according to pre-scan results
90° during pre-scan, continuously turning during final measurement
lowpass 1200 MHz

FCC 15.109; RSS-Gen: Issue 3

Operator: Tas
Operating conditions: RX
Power during tests: 3vDC

Comment 1:

EUT Information
EUT Name:
Manufacturer:
Serial Number:
Hardware Rev:
Software Rev:
Comment:

60T

551

501

451

Channel middle

Multi RF Module

SMA Solar Technology AG
54

v1.0

ZigBee Technology

05 FOC15.109_hor+vert_kipp

¥ 4 e

CETECOM™

FOC15:109 QP ClissB

949,280000 MHz

40

351

\%

Level in dBuV/m

251

201

151

101

'B6,840000 MHz
20L7,850 dBuV/m

247,960000 MHz
26,138 dBuV/m

\%

40,600 dBuV/m

v
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EMI Auto Test Template: 05_FCC15.109_hor+vert_kipp

Hardware Setup:
Measurement Type:
Frequency Range:
Graphics Level Range:

Preview Measurements:
Turntable position:
Elevation:
Polarization:

Scan Test Template:

Subrange
30 MHz - 1 GHz

Receiver:

Data Reduction:
Limit Line #1:
Peak Search:
Subrange Maxima:
Acceptance Offset:

Maximum Number of Results:

After Data Reduction:

Frequency Zoom:

Zoom Scan Template:

Subrange
30 MHz - 1 GHz

Receiver:
Adjustment:

Turntable position:
Elevation:

Template for Single Meas.:

Subrange
30 MHz - 1 GHz

Receiver:

Final Measurements:

Template for Single Meas.:

Subrange
30 MHz - 1 GHz

Receiver:

Report Settings:
Report Template:

Create Electronic Report:

Document Name:

Actions:

Data Reduction: Before

Notify:

Final Measurements: After

Notify:

TR6-0036-11-1-2¢_Al.docx

HW11_FCC_ESCS30_TP1200_EUTkipp
E(DRP

30 MHz - 1 GHz

0 dBuVv/m - 60 dBuVv/m

0 - 270 deg , Step Size = 90 deg , Positioning Speed = 8
0-90 deg, Step Size = 90 deg , Positioning Speed = 4
H+V

EMI Scan 01_fast_FCC_15_209 B

Step Size Detectors IF BW Meas. Time
40 kHz PK+ 120 kHz 0,00005 s

[ESS]

FCC15.109 QP Class B

6 dB , Maximum Results: 10

25 Subranges , Maxima per Subrange: 1
-6 dB

20

Interactive data reduction

EMI Scan 02_20ms_zoom_15_209 B

Step Size Detectors IF BW Meas. Time
10 kHz PK+ 120 kHz 0,02s

[ESS]

Adjustment with full Range , Measuring Speed = 3
Adjustment with full Range , Measuring Speed =5
EMI Scan 02_20ms_FCC_15_209B

Step Size Detectors IF BW Meas. Time
100 kHz PK+ 120 kHz 0,02s

[ESS]

EMI Scan 03_1s_FCC_15_209 B

Step Size Detectors IF BW Meas. Time
100 kHz QPK 120 kHz 1s

[ESS]

FCC15_209_vert_hor
RTF PDF
EMI Report

Sound (WAYV file) ‘tada.wav'

Sound (WAYV file) ‘tada.wav'

CETECOM™

Preamp
0dB

Preamp
odB

Preamp
odB

Preamp
odB
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1.7.2. Radiated field strength (1GHz < f < 12.75GHz)

Diagram No.: 2.107

Common Information

Test Description: Receiver Spurious emissions

Test Site: Fully Anechoic Room (FAR)

Test Standard: FCC 15.109 Unintentional Radiator
Antenna polarisation: horizontal/vertical

Operator: Tas

Operation condition: Channel no. 18, middle (2,44 GHz)
Op. mode: ZigBee - RX

EUT Information

EUT Name: Multi RF Module
Manufacturer: SMA Solar Technology AG
Serial Number: 54

Hardware Rev: -

Software Rev: v1.0

Sweepl_SM1 K1

85T
80T
754 FOC15-109PK
701
65T
2,496000000 GHz
607 57,422 dBuV/m
1 v
55+ v
E 7445200000 GHz
g 54,420 dBuV/m
S 5071
£
o
& 451
401 2,445200000 GHz
] 36,121 dBuV/m
A\
357
v
30T
2,496000000 GHz
33,404 dBuV/m
251
204
15 + + + + + + +—
1000 1500 2000 2500 2800

Frequencyin MHz

TR6-0036-11-1-2¢_Al.docx



Annex 1 to Test ReportTR6-0036-11-1-2c, Page 59 of 61

EMI Auto Test Template: Sweepl SM1 K1

Hardware Setup:
Measurement Type:
Frequency Range:
Graphics Level Range:

Preview Measurements:
Scan Test Template:

Data Reduction:
Limit Line #1:
Limit Line #2:
Peak Search:
Subrange Maxima:
Acceptance Offset:

Maximum Number of Results:

After Data Reduction:

Frequency Zoom:
Zoom Scan Template:

Adjustment:
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Diagram No.: ¢_2.108 RX

Common Information

CETECOM™

Test Description:

Receiver Spurious emissions

Test Site: FAR

Test Standard: FCC 15.109 Unintentional Radiator
Antenna polarisation: horizontal/vertical

Operator Tas

Operation Channel no. 18, middle (2,44 GHz)
Comment: ZigBee - RX

EUT Information

EUT Name: Multi RF Module
Manufacturer: SMA Solar Technology AG
Serial Number: 54

Hardware Rev: -

Software Rev: v1.0
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