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ANNEX 4 TO TEST REPORT # EMCC-880104KC, 2007-01-26

BANDWIDTH AND BAND-EDGE COMPLIANCE

EQUIPMENT UNDER TEST:

Trade Name:
Model:
Avrticle No:
Serial No:

Transceiver Module

TM2.4-1 (integral antenna), TM2.4-2 (external antenna)
1350.9905162 (integral antenna), 1350.9905161 (external antenna)
00017 (integral antenna), 00016 (external antenna)

Equipment Category: Transceiver
Manufacturer: Sasse Elektronik GmbH
Address: Muhlenstrasse 4
91126 Schwabach
Germany
Phone: +49-9122-978-126
Fax: +49-9122-978-133
drechsel@sasse-elektronik.de
RELEVANT STANDARD: 47 CFR Part 15.249
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FCC ID: UXA-990516X

EMCC™ ANNEX 4 to Test Report #EMCC-880104KC
il Page 2 of 16
DR. RASEK Issue Date: 2007-01-26

Test of Sasse Elektronik GmbH Transceiver Module Model TM2.4-1 and Model TM2.4-2 to 47 CFR Part 15.249

1 BANDWIDTH

Remark: Bandwidth measured according to Section 15.215 (c¢) and ANSI C63.4.

1.1 Model TM2.4-1

Marker 4 [T1] RBW 100 kHz RF Att 10 dB
Ref Lwvl ~47.11 dBm VBW 1 MHz
-25 dBm 2.40368537 GHz SWT 5 ms Unit dBm
— =
2 > v T
D1 -2 1 aBm e . 4| [T1] -47.11 dBrr
ﬂT 2.40368537 GHz
_30 A ol -

2.40330862 GHz

W ‘1‘/\ VI [T1] -29.42 dbn

_35 Vol [T2] -27.10 dBnf
v 2.40304409 GHz
V3| [T1] -47.43 dBnf
-40 2 .40240281 Gnz|IN1
1VIEW 1MA
2VIEW 2MA
- 3 L] %
D2 [-47.1 dBm / / \ \
-50

o

- W "

o o
b | /

S

-70
_75LA o
Center 2.403 GHz 400 kHz/ Span 4 MHz
Title: 20dB Bandwidth
Comment A: int. ant., meas. with pick-up ant, flow,
Tl: modulated, T2: unmodulated
Date: 15.DEC.2006 15:18:54

Plot 1.1.1: 20 dB Bandwidth; EUT operating at lowest frequency.
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Test of Sasse Elektronik GmbH Transceiver Module Model TM2.4-1 and Model TM2.4-2 to 47 CFR Part 15.249

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -27.99 dBm VBW 1 MHz
-25 dBm 2.43330862 GHz SWT 5 ms Unit dBm
_2!: =
| D1 -26.84 dBm \Y4 1 Yi1l[T1] -27.99 dBnr
J 2.43330862 GHz
-30 A A,
W V2 TT2] ~2¢.84 dBn
2.43304409 GHz
_35 \4 V3|[T1] -4¢.61 dBr
/ 2.43240281 GHz
Vgl T1] -44¢.81 dBm
-40 3.43368537 GHg| IN1
1VIEW 1MA
2VIEW 2MA
-a5
D2 |-46.84 |dBm j / \\ \ﬁ
-50

—

‘\ / n

-70 ¥
-75 ‘L ‘
Center 2.433 GHz 400 kHz/ Span 4 MHz
Title: 20dBR Bandwidth
Comment A: int. ant., meas. with pick-up ant, fmiddle,
Tl: modulated, T2: unmodulated
Date: 15.DEC.2006 15:21:11

Plot 1.1.2: 20 dB Bandwidth; EUT operating at middle frequency.
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Test of Sasse Elektronik GmbH Transceiver Module Model TM2.4-1 and Model TM2.4-2 to 47 CFR Part 15.249
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -27.01 dBm VBW 1 MHz
-25 dBm 2.48079559 GHz SWT 5 ms Unit dBm
-25 < 2
D1 -2¢/.14 dBm 14 v
T [TT] —27.01 dBrr-
A
2.48079559 GHz
-30 \ Vo IT2] ~26.14 dBn
2.48104409 GHz
_35 ! \ V3|[T1] -45.78 dBr
2.48040281 GHz
Vgl T1] -44.44 dBn|
-40 3.48169339 GHgz| IN1
1VIEW 1MA
2VIEW 2MA

D2 |-46.12 kBm li
A W\
A VA
AT IR,
\ N,

\-4
—
|

-50

-70
-75 AL
Center 2.481 GHz 400 kHz/ Span 4 MHz
Title: 20dBR Bandwidth
Comment A: int. ant., meas. with pick-up ant, fhigh,
Tl: modulated, T2: unmodulated
Date: 15.DEC.2006 15:23:27

Plot 1.1.3: 20 dB Bandwidth; EUT operating at highest frequency.
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Test of Sasse Elektronik GmbH Transceiver Module Model TM2.4-1 and Model TM2.4-2 to 47 CFR Part 15.249

1.2 Model TM2.4-2

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -4.84 dBm VBW 1 MHz
0 dBm 2.40328457 GHz SWT 5 ms Unit dBm
0
v _
5 1] [T1] 4.84 dBIr
—D1 -3.]36 dBm K % 0328457 GHY
-5 Vo TT2] -3.36 dBn
2.40304409 GHz
v
“10 , 3| [T1] -23.06 dBn
/ 2.40239479 GHz
/ Val|IT1] -23.55 dBnf
-15 3.40369339 GHgz| IN1
1VIEW 1MA
2VIEW 2MA
-20
D2 |-23.36 dBm
s | | | \
TDF

’ 7
/ A |

P

-45 W 2N

-50

Center 2.403 GHz 400 kHz/ Span 4 MHz

Title: 20dB Bandwidth

Comment A: ext. antenna, cond. meas, flow, ext. 10dB att (TDF)
Tl: modulated, T2: unmodulated

Date: 15.DEC.2006 15:02:25

Plot 1.2.1: 20 dB Bandwidth; EUT operating at lowest frequency.
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Test of Sasse Elektronik GmbH Transceiver Module Model TM2.4-1 and Model TM2.4-2 to 47 CFR Part 15.249

Marker 1 [T1] RBW 100 kHz RF Att 10 4B
Ref Lvl -4.01 dBm VBW 1 MHz
0 dBm 2.43278758 GHz SWT 5 ms Unit dBm
0
Yil[T1 -4.01 dB
L D1 -3.17 dBm 1 % g o e W
- ; X (\ 2.43278758 CGHz
-5 '™
> V2 [T2] -3.17 dBn
2.43304409 GHz
v
“10 3| [T1] -23.37 dBni
/' 2.43239479 GHz
Vgl T1] -23.36 dBrm
-15 2.43369339 GHz| IN1
1VIEW 1MA
2VIEW 2MA
h J / \ \é
D2 [-23.17 [dBm [ ’ \ \

-25

M wd\
\/ /

N / ) . | \ Y
\f AmY,
4 . y

-50 A
Center 2.433 GHz 400 kHz/ Span 4 MHz

Title: 20dB Bandwidth

Comment A: ext. antenna, cond. meas, fmiddle, ext. 10dB att (TDF)
Tl: modulated, T2: unmodulated

Date: 15.DEC.2006 14:57:20

Plot 1.2.2: 20 dB Bandwidth; EUT operating at middle frequency.
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Test of Sasse Elektronik GmbH Transceiver Module Model TM2.4-1 and Model TM2.4-2 to 47 CFR Part 15.249

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
@Ref vl -4.06 dBm VBW 1 MHz
0 dBm 2.48130060 GHz SWT 5 ms Unit dBm
0

o1 o los amm % ; V1|71l -4.06 dBnr

B ) K 2.48130060 GHz

> V2 [T2] -2.92 den|

\ 2.48104409 GHz

“10 h V3|[T1] -23.19 dBn

y/ 2.48039479 GHz

/ Va|[T1] -22.95 dBnj
-15 2.48168537 GHz| IN1
1VIEW 1MA
2VIEW 2MA

h D2 |-22.92 |dBm: i’ I \ ¥
l
M | ‘ \ J\N/\ TDF

-30 U

ae [
M\ /// \ 7

-40

-45 L\N Al‘}

Center 2.481 GHz 400 kHz/ Span 4 MHz

Title: 20dB Bandwidth

Comment A: ext. antenna, cond. meas, fhigh, ext. 10dB att (TDF)
Tl: modulated, T2: unmodulated

Date: 15.DEC.2006 14:37:26

Plot 1.2.3: 20 dB Bandwidth; EUT operating at highest frequency.
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Test of Sasse Elektronik GmbH Transceiver Module Model TM2.4-1 and Model TM2.4-2 to 47 CFR Part 15.249

2 SPURIOUS EMISSIONS; BANDEDGES

2.1 Model TM2.4-1

Marker 2 [T2] Det AV Trd 9120D248
%Att 0 dB AUTO 47.94 dBNV/m ResBW 1 MH=z
Preamp INPUT 1 2.40000000 GH=z Meas T 100 ms Unit dBNV/m
100
Yol [T2] 47.94 dBNV/n
L D1 94 |dAB* 2 40000000 CGHz
50 Vi [Tl/]/\—L/%i\.BS dBYNV /1

2.%03¢ 0000 GHz
Vil fr2 8%.99 dBNV/n

2.40 OO&OO GHz

80
1MA

2AV

. v <
. /|

D2 (54 dB¥*

50 Wand
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4\/-,/\/~f//“~ ”,////
40

//
30

2
FiL

20

2.395 GHz 2.405 GHz

Title: Radiated Emissions d=3m: lower bandedge

Comment B: FM2400, TX mode modulated fminl:2403M, integral antenna hor
Date: 7 .DEC.2006 16:25:46

Plot 2.1.1: Bandedge Emissions, lower bandedge; EUT operating at lowest frequency
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Test of Sasse Elektronik GmbH Transceiver Module Model TM2.4-1 and Model TM2.4-2 to 47 CFR Part 15.249

Marker 1 [T1] Det AV Trd 9120D248
@Att 0 dB AUTO 90.48 dBNV/m ResBW 1 MHz
Preamp INPUT 1 2.43340000 GHz Meas T 100 ms Unit dBNV/m
100
Y1 [r1] 90.48 dHENV/m

2 3340000 G

—D1 |94 dB*

90 Va2 (2] 30.00 dBNV/M
2.40000000| GHz
Vi3 (2] 38 .50 dABNV/m
a0 2.43300000| GHz
Vg [ir2] 30.28 dABNV/ o 1MA
2.48350000| GHz|2AV
70
60

I ——
| —T—
/ /

D2 54 dB* /'/

WMMAANWW%W/ / \MWWW‘WWMMMWMMMWWW

40
2 N~ 4
30 ¥~
F2
F1
20
2.395 GHz 2.485 GHz
Title: Radiated Emissions d=3m: lower bandedge

Comment B: FM2400, TX mode modulated fmid:2433M,intergral antenna vert
Date: 7.DEC.2006 17:23:10

Plot 2.1.2: Bandedge Emissions, lower and upper bandedge; EUT operating at middle frequency
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Test of Sasse Elektronik GmbH Transceiver Module Model TM2.4-1 and Model TM2.4-2 to 47 CFR Part 15.249

Marker 2 [T2] Det AV Trd 9120D248
Att 10 dB AUTO 50.82 dBNV/m ResBW 1 MHz
Preamp INPUT 1 2.48350000 GH=z Meas T 100 ms Unit dBNV/m
100
V2| [T2] 50.82 dBNV/m
—D1 94 |dB* 2.48350000 GH
1
50 ] Vil [T1] 90.44 dBNV/m
2.48130000 GH=z
V3| [T2] 88.54 dBNV/n
2.48100000 GH=z
80
1MA
2AV
70
°° B —\‘\/\
D2 (54 dB* \\% —/\—/\A \N\/A\/\v—
50 RS
\\
\—W\_ e
40
30
F1
20
2.48 GHz 2.49 GHz
Title: Radiated Emissions d=3m: upper restricted band

Comment B: FM2400, TX mode modulated fmax:2481M, integral antenna vert
Date: 7.DEC.2006 14:32:28

Plot 2.1.3: Bandedge Emissions, upper bandedge; EUT operating at highest frequency
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Test of Sasse Elektronik GmbH Transceiver Module Model TM2.4-1 and Model TM2.4-2 to 47 CFR Part 15.249

2.2 Model TM2.4-2

Marker 2 [T2] Det AV Trd 9120D248
Att 0 dB AUTO 47.91 dBNV/m ResBW 1 MHz
Preamp INPUT 1 2.40000000 GH=z Meas T 100 ms Unit dBNV/m
100
Y2 | [T2] 47.91 4BNV/m
L D1 94 |aB* 2340000000 GHz
v —L%ﬂ\ g
%0 1| [TLY 3 .89 dBNV/m
203230000 GHz
Vil fr2 8% .99 dBNV/n
2.40 ooQoo GHz
80
1MA
2AV

h \

60 / \
D2 |54 dB* /f/’_’/ //
50 /_J
40
/_/__//
30
T2
FiL
20
2.395 GHz 2.405 GHz
Title: Radiated Emissions d=3m: lower bandedge

Comment B: FM2400, TX mode modulated fminl:2403M, rod antenna hor
Date: 7 .DEC.2006 16:41:22

Plot 2.2.1: Bandedge Emissions, lower bandedge; EUT with Rod Antenna operating at lowest frequency
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Test of Sasse Elektronik GmbH Transceiver Module Model TM2.4-1 and Model TM2.4-2 to 47 CFR Part 15.249

Marker 1 [T1] Det AV Trd 9120D248
@Att 0 dB AUTO 91.95 dBNV/m ResBW 1 MHz
Preamp INPUT 1 2.43330000 GH=z Meas T 100 ms Unit dBNV/m
100
Y1 [ril 91.95 dBENV/n|
D1 (94 dB* 1 2 3330000 G
50 Vo [r2] 30.52 dENV/n
2.40000000| GHz
V3 [r2] 90.01 dABENV/m
2.43300000| GHz
80 Va (2] 30.17 dENV/n 1Ma
2.48350000| GHz|2AV
70

//——

| ———1

60 {
D2 54 dB* /

y \\
W\r—MMA«w«V‘*// MMM A ARA M

Par A AN PAAY UM M A AW

40
N i

30
F2

F1

20

2.395 GHz 2.485 GHz
Title: Radiated Emissions d=3m: lower bandedge

Comment B: FM2400, TX mode modulated fmid:2433M, rod antenna hor
Date: 7.DEC.2006 17:10:19

Plot 2.2.2: Bandedge Emissions, lower and upper bandedge; EUT with Rod Antenna operating at
middle frequency
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Test of Sasse Elektronik GmbH Transceiver Module Model TM2.4-1 and Model TM2.4-2 to 47 CFR Part 15.249

Marker 2 [T2] Det AV Trd 9120D248
Att 10 dB AUTO 50.98 dBNV/m ResBW 1 MHz
Preamp INPUT 1 2.48350000 GH=z Meas T 100 ms Unit dBNV/m
100
Y2 [T2] 50.98 dBNV/n
—D1 94 [dB* 2.48350000 CGH
I
50 e Vi|T1l 90.69 dBNV/r
2.48080000 GHz
V3| T2l 88.6Q dBNV/m
2.48100000 GHz
80
1MA
2AV
70

60 \‘4“\A\\\—
D2 |54 dB* \\\; A
50
\\
40
30
F1
20
2.48 GHz 2.49 GHz
Title: Radiated Emissions d=3m: upper restricted band

Comment B: FM2400, TX mode modulated fmax:2481M, rod antenna ver
Date: 7.DEC.2006 13:53:25

Plot 2.2.3: Bandedge Emissions, upper bandedge; EUT with Rod Antenna operating at highest
frequency

880104KC_ANNEX4.DOC



FCC ID: UXA-990516X

EMCC ™ ANNEX 4 to Test Report #EMCC-880104KC
il Page 14 of 16
DR. RASEK Issue Date: 2007-01-26
Test of Sasse Elektronik GmbH Transceiver Module Model TM2.4-1 and Model TM2.4-2 to 47 CFR Part 15.249
Marker 2 [T2] Det AV Trd 9120D248
%Att 0 dB AUTO 46.99 dBNV/m ResBW 1 MHz
Preamp INPUT 1 2.40000000 GH=z Meas T 100 ms Unit dBNV/m
100
VYol [T2] 46.99 dABNV/m
L D1 94 |aB* 2 fnnn 000 GHz
50 V1| [T1]1—3-Y90.91 dBNV/nf
2240330000 GHz
V3 2 8% .\2 dBNV/m

2.40300000 GH=z
80

1MA
2AV

: \

60
7 N\
D2 |54 dB* // /

/

40
| ——
30
2
FiL
20
2.395 GHz 2.405 GHz
Title: Radiated Emissions d=3m: lower bandedge

Comment B: FM2400, TX mode modulated fminl:2403M, blade antenna vert
Date: 7 .DEC.2006 16:48:51

Plot 2.2.4:. Bandedge Emissions, lower bandedge; EUT with Blade Antenna operating at lowest
frequency
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Test of Sasse Elektronik GmbH Transceiver Module Model TM2.4-1 and Model TM2.4-2 to 47 CFR Part 15.249

Marker 1 [T1] Det AV Trd 9120D248
@Att 0 dB AUTO 92.90 dBNV/m ResBW 1 MHz
Preamp INPUT 1 2.43340000 GHz Meas T 100 ms Unit dBNV/m
100
Y1 [ril 92.90 dBENV/n|
—D1 |94 dB* 1 2 3340000/ G
50 Vo [r2] 30.62 dENV/n
2.40010000| GHz
V3 [r2] 91.03 dBENV/m
. 2.43300000| GHz
Va (2] 30.28 dENV/n 1Ma
2.48350000| GHz|2AV
70

60 /
D2 54 dB* /

e s
//

. UNNWWWMNWVW// \
JW¢MNWJLAMWM \JMLVWWWWA/MAMWWMﬂquwkmwwvﬁMwmeNMM
40
“b\,,_:—'— \'/\""' :
30
F2
F1
20
2.395 GHz 2.485 GHz
Title: Radiated Emissions d=3m: lower bandedge

Comment B: FM2400, TX mode modulated fmid:2433M, blade antenna hor
Date: 7.DEC.2006 17:03:16

Plot 2.2.5: Bandedge Emissions, lower and upper bandedge; EUT with Blade Antenna operating at
middle frequency
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Test of Sasse Elektronik GmbH Transceiver Module Model TM2.4-1 and Model TM2.4-2 to 47 CFR Part 15.249

Marker 2 [T2] Det AV Trd 9120D248
Att 10 dB AUTO 50.91 dBNV/m ResBW 1 MH=z
Preamp INPUT 1 2.48350000 GH=z Meas T 100 ms Unit dBNV/m
100
Y2 | [T2] 50.91 dBNV/n
L D1 94 laB* 248350000 CGH
1
50 P Vil [Ti] 90.58 dBNV/n
2.48080000 GH=z
V3| [T2] 88.67 dBNV/n
2.48100000 GH=z
80
1MA
2AV
70
60 \\\_\
N A—
D2 |54 dB* \% — ]
50
\‘_\—\—5
40
30
F1
20
2.48 GHz 2.49 GHz
Title: Radiated Emissions d=3m: upper restricted band

Comment B: FM2400, TX mode modulated fmax:2481M, blade antenna ver
Date: 7.DEC.2006 14:14:43

Plot 2.2.6: Bandedge Emissions, upper bandedge; EUT with Blade Antenna operating at highest
frequency
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