Wireless

Systems

VARYL LI RYI




Frequency Ranges

800-MHz
— For Sale
470-866MHz
Mics In-Ear
I | I
G2:D G2:E
786-822| 830-866
| | [
G3:D G3:E |
780-822 | 823-865 |
i- m I- TV I T™v m | lI | [ I
500 600 700 800 900
— I
N
TV UHF Band
470-862MHz
800-820MHz
863-865
ISM
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Frequency Ranges

800-MHz
-

For Sale

e¢G2 5 Bands.
¢G3 7 Bands.

Mics In-Ear

G2:A ‘ G2:B G2:C G2:D G2:E l
518-554 626-662 740-776 786-822) 830-866 )
| | I
G3:A G3:G G3:B G3:C G3:D G3E G3
516-558 566-608 626-668 734-776 780-822 823-865 | 1G8
i v TV I- TV I v TV [ | I | [ I |
500 600 700 800 900
— | |
'l
TV UHF Band 1785-
470-862MHz 1800
800-820MHz
863-865
ISM

[/] SENNHEISER
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Frequency Ranges
-

EM3732:GB 606-790MHz

EM3732:L 470-638MH
373 0-638MHz EM3732:P 776-960MHz

2K AW | N [ I
516-558 JZOOOZGW 558—626J 2000:BW 626-698J 2000:CW 718-790 JZOOOZDW 790-865
786-822| 830-866 |

G2:A G2:B G2:.C
518-554 626-662 740-776
| T

|
G3:A G3:G G3:B G3:C G3:D G3:E G3
516-558 566-608 626-668 734-776 780-822 | 823-865 | 1G8
I .

v TV v I |
| I I [ [
500 600 700 v8oo v 900

780-790  g23.831

G2:D G2:E

e

—

1785-
— 7 Duplex 1800
Y Gap
470-790
TV-band, White space 863-865

ISM

[/] SENNHEISER

4 | RF Seminar 2011 | 20.10.2011




Digital TV Versus Wireless Microphone
_/

4 . .
Microphone carrler Protection ratio

DTTY signal Protectlon ratio BTTVEidnal Microphone carr7\
\ / \ .

(UNX)

[/] SENNHEISER
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Detection Of Digital TV
_/

 Correct results are revealed by spectrum
analyzers only at very high resolution bandwidth
settings

 The signal strength indicator of older receivers
may be incorrect or miss DTV or LTE signals

« G2 and newer sysemt are capable of detecting it
correctly.

[/] SENNHEISER
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DVB-T Tool

/_
— Sennheiser Mics Series G3 Range B 626 - 668 MHz A
Ch. |Bank 1 Bank 2 Bank 3 Bank 4 Bank 5 Bank & Bank 7 Bank & Bank 3 Bank 10 Bank 11 Bank 12 Bank 13 Bank 14 Bank 15 Ban
1 EZE, 300 532,350 E32.450 10| E44.550 1] gRO200 EGE, 350 EEZ,7R0 E32,926 E26,000 E26,000 E26,100 E2E,200 E2E,080 B2, 175 E2E,300 EZI
2 EZE, 750 £32.800 E33.080 1) E46450 1) ERO,FEO EGE,200 EE3,150 E25.426 EZ6.275 Ez6.400 G2E500 E2E,E00 E2E.450 E2ESTE E2E,700 B2l
3 E27.450 £33,750 E33.450 1] B4EERD E&1EO0 EG7 450 EE3.4950 E29,350 1] E2v600 EZ7.000 EZ7.100 E27.200 E2E.950 E27.07H E27.200 B
1 E28.450 534,360 E40.200 0] B47.200 EG2.200 EG7.260 EE4.500 E40,050 1) B30,175 EZ7.200 E27.800 E22,000 E27.560 EZTETH E27.200 B
L E28,900 535,700 E40,750 1] B48050 EG3.260 E53,050 EEGER0 E43.500 B2 625 E23,000 E23,100 E24,200 E2a.000 E28,125 E28.250 B
[ E23,700 £36,200 E41550 1] 43500 EG4,200 E53,300 EEE, 100 E53.950 E34,200 E30,600 £30,700 E30,200 E23.550 E28,67E E2&.800 Bt
T E30,200 £36.900 E42E00 0] E45.150 EG4.700 EE0,300 EET.050 E55,350 E23.626 1] E32.800 £32.800 E33.000 E23.200 E29,326 EZ23.450 B!
] E31,750 £37.300 E43450 ]| E49650 EGG,E00 EE1,600 EET G50 E5E,260 E40,825 11| B35,000 E36,100 E3E,200 E30,550 E30E7E £30,300 B3I
a E40,550 11| E28,860 EZ28.550 E30,500 E30,500 E2E.250 EZ7.850 E54,025 E50,525 E33,400 1| E3I8600/1 ) E3ZE00 M| EI2E0 E31376 E31,500 E3
l 10 E4,100 E41,600 1| E49,700 E36,050 E41,750 1| B3Y,000 E24,750 EEG,17E EE1,700 E43,200 10| E43,300/ 00| g43400 0| E3IZTF00 E32,325 £32,350 £
1 E63,300 E47.160 EBE, 700 EG4.E00 EEG,200 E40,900 1| E42450 1] EEGEYE EE3E25 E47.200 £47,200 E47.400 E33.450 E33575 £23,700 £
w100 12 F53,150 GEG,300 EE3.050 EGE.200 EE5.900 EG2.150 E43,700 EET.275 EES,000 EE51,600 E51,700 E51,800 535,150 E35,275 535,400 53
13 E36,450 E43,100 1] g29,000 EZ7 450 E2E,150 E27.050 E26,250 E31,200 E26,375 E53,000 E53,100 EG4,200 E36,550 BI66TE 536,500 B3
14 E36,500 G43.860 1| R30,200 E3Z.300 EZ7 500 EZ&,000 E30,750 E33,750 EZ7. 300 EEZ400 BE2,500 EEZ,E00 639,050 W | E39,EFH M| E3IA400/ M) BR
15 E42650 1] E48,200 E34,100 E3Z2.800 EZ2&.100 E31,350 E32,950 E36,025 E23.425 EET.600 BET.FO0 EET.200 40950 0| EHOTE M) E4zO0 0] B4
16 EA1,200 EG2,260 E42,080 E35.450 EZ23,900 E31,300 E34.450 Ea3.800 1] E29,125 Ez8.175 E28.275 E28,375 4200 W) E42226 ) B42360( 0] B
17 E5G,100 E&3.000 E&0,E00 E3ga00 W) EH2ZE0 E32. 700 E37.300 E40450 1) E2A67G E23.475 E29.57H E29.ETR 44000 0] E44.125 I ] G44.260 0] B4
18 ERE,100 GRE450 EGT.380 E&18560 E33.080 E33.7E0 0] E38050 1) G43ER0/ M| B30975 E31,300 E3,400 E21.500 E43.E60 E48,776 E43,300 E4i
19 ER3,300 E&8.260 EE1400 EG3300 E33.800 E43700 1] E40,450 1) 653000 E1.526 E33.850 533,950 E34,080 EG3.200 EG3,326 E53.450 E&:
20 EE1550 EE1,250 EE2,E00 EE0.200 E36,050 E47,200 E44,250 1] ERRETH E33,350 BT 626 B3 726 E37.826 E&4,000 EB4126 E54,260 Ef
21 EEZ, 300 BE2,300 EE4,250 EE1.860 E36.200 EG3.100 E47 450 EE0,050 E236,375 E40,150 10| E40,250/10 ) E40.350 W] BEYAG0 EG8,076 E5&.200 E&i
l 22 EEG,7A0 GE3,060 EEE,050 EEZ2 450 E46.550 EEE,100 E53.250 EE1,200 E41,400 11 EHLIFE ] BH275 1) B437E ] BEOZ00 EE0426 E&0,550 EEI
23 EEE.EG0 GE4.550 EEE.5O0 EER150 EG3.850 EET.050 EGE.100 EEZ2.500 E42.250 1] E49,950 E&0.050 EA0,150 GE1260 EE1375 EE1.500 2]
winy 24 EE7. 700 BEE.950 EE7. 700 EEE.200 ER0,200 EE7.850 EE1,200 EE7.700 E43.975 1| ER4,975 EBA,07S E55,175 EEE.350 EEE4TE BEE,G00 EEI
25 E32.900 E26,150 E2E.450 E2E,150 E2E,E00 EZ23.400 E2E.200 E36,750 E44,725 1| EBEYETE EBT.F7E EGT.875 EET.EO0 EET. 725 E&7.250 EE
26 E23,150 11| E2E900 E27.E50 E33.950 E35.450 E30,450 E30,150 E41,425 11| B4E200 EE0975 EE1075 EE1175
27 E4E,260 E28,100 E32,000 E40850 W | E39,350 1] 36260 E36,450 E&1,150 EG3.275 EE1,300 gg2,000 EEZ,100
28 E50,150 E41,150 11| E33,200 E4zz200 W] E49.400 E33,500 1| E3v.B00 E55,050 EE4,625 BG4, 726 EG4,825
29 E51,300 EG3.E00 EGE,450 E43260 W | EBEZG0 E43.260 1| E39500 1 BE0,G25 EEG,250 565,350 EEG,450
l 30 555,700 EG3,450 EG3,150 EE1.250 E50,650 E40,850 11 EE1LZTE EE4,125 BE4,225 EE4,325
k] GE0,350 EG0,E50 EE3ER0 B2 450 B3, 700 E51,350 EET,050 EE337E BE34TE EE3ATE
whiy 32 GEG,900 EET,250 EET 550 EE4,100 EG4,500 E53,100 E43,375 1T
FAuoid channels marked 1 as they will be in conflict with TV, Mote that more suitable frequency plans For your specific need may be calculated by Sennheiser upon request,
Free channels 26 26 24 26 30 21 26 21 25 27 27 27 21 21 21 H
Max Free 30
T transmitters at Stockholm Nacka
TY¥ Ch. [l 1] Fh
24 E400 | < E1300 || BZEZOD
1z £38.00 | «| B4200 |+ | E4E00
0 fo2o0 | «| YOROOD | x| 000
55 74200 | «| TH4EOO0 | x| TEOO0
1] 7a000 |« ve400 | x| TEEO00
53 FTIEO00 | <] vaO00 | x| 734,00 L

[/] SENNHEISER
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Save Our Spectrum - 1800 vs. 2400

REF -50.0 dBm RBW 250 KHz*
ATTEN O dB

10 dB/fdiv

0;
BBSPUP

Amplitude (dBm)

-150
START 1.785000 GHz CENTER 2.1325 GHz STOP 2.480000 GHz

[/] SENNHEISER
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http://www.apwpt.org/
http://www.gsmworld.com/

History

Since 1957 Sennheiser “"Mikroport” stands for
radio microphones on stage and in TV Studios

| K ”

—

The fist “Mikroport System"

(/] SENNHEISER
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‘ 1 INDUSTRIAL &<

INDusrRIALj,Zi‘

_ ] INDUSTRIAL |
Fequency : 470-900 ™ ‘ 5-

RF-Power : 50 mW y ‘INDUSM

[/] SENNHEISER
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What Do You Need ?

_/
Transmitter . .

A Device That Converts Audio Signals
Into Electromagnetic Waves . . .

Receiver. .

A Device That Converts Electromagnetic
Waves Into Audio Signals

[/] SENNHEISER
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7

Basic Components

Transmitter

Pocket / Hand Held / Plug On / IEM

Microphone - Tie Clip / Hand Held / Headset

Receiver - Diversity - Pocket / IEM
Antennas - Omni / Directional / Active / Circular
Batteries - Alkaline / Lithium / Re Chargeable

(/] SENNHEISER
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Bodypack Transmitter
_/

RF- Power : 50 mW

RF-Power is megsured directly
at the Antenna gonnector

Radiated Power (E : 0.25 -4

[/] SENNHEISER

13 | RF Seminar 2011 | 20.10.2011



Antenna detuning

RF-Source Impedance Destination
mismatch

Y 2 cenmessen



Handheld Transmitter Antenna

\ Antenna I

\ Ground Plane Antenna /

\ /

(/] SEN”.HEISER
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UD sennnnIsen
TRUE Do RSty i 5 13 8
0 520 Wiy

€0
SER NO. A)PHEONY KE
ceopsz e X

»Power Supply

> Audio out

/] SENNHEISER
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Then Switch On.....
_/

What comes first?

Transmitter? _
Receiver?

[/ SENNHEISER

[/] SENNHEISER
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First, Switch On The Receiver (s)!

-
Select Frequency
i SENNHEISER Gu®
RF level check Consider
No indication = Free Frequency Deviation

[/] SENNHEISER
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Squelch ?

-
A Circuit Within a Receiver That Mutes The Receiver Until
The Signal Strength Exceeds a Predefined Level
B Carrier Squeich
500uVv
Capture Ratio
Squelch Threshold

10uV 7 M

A P e R i it Y ot SR R L DRI, N 0152 Floor

(/] SENNHEISER
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Squelch / Audio Mute
_/

No RF signal

--------
-30 -25 15 -0 -5 0 PEAK

But peak level at the Rx audio out!

[/] SENNHEISER
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Pilot Tone Squeich

-
lVOiSe
Audio Mute Controlled By Pilot Tone al
1000uv
soouv 32 Khz. Not Audible Tone
Squelch Threshold
10uVv

[ 4 R i e T S g o PR AL, 0 015 Floor

(/] SENNHEISER
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Diversity ?

-
. orsity
pivers! A
SIIJ/ O'
Digital Posi s,
gital Posiphase Real, True and Genuine Diversity S
Diversity &
& ersity Adapt &
& Panning Diver Ptive Diversity o
O o
L R
QO
?{:‘@ Sennheiser EM 2050 Touring Receiver

e J_] SENNHEISER
o | 1 1 EN 298¢ S

o reiaty Racarver (M

[/] SENNHEISER
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Diversity ?

7

Reflected - 7 A ’ 0],

1 —”’ s o
Slgqaj_,— e e ) /0
"~ { 7 rx | True Diversity
\ s 1

N l - Receiver

l “ Direct Si I
N . irect Signal | g
\\ : R
\\ /// B
P e > 00
- / NS
t”, // \\ \\\x
~ ~
A s SN RN
N ~
// \\ \\\
RS - 0
‘// TX \\\ ~.. 180
\ A
N
w \

(/] SENNHEISER
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True Diversity
_/

For best Diversity performance |1/4 A at 800 MHz: 10cm

1/4 X at 500 MHz: 15cm
| < > 1/4 \ >

Control Signal

Control Signal

Receiver A Receiver B

Receiver Housing Audio out

[/] SENNHEISER
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Simple Diversity
_/

T ,

RF-Level1—-
Control
Unit

Hecelver Audio out

[/] SENNHEISER
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Min./Max. RF-Signals

\

Diversity Non-Diversity

3

K

10 dB

\ A"‘
O\ \/ V
30d
Ant A AntB ?
Time — ]

True Diversity creates smoother RF voltages in the receiver !

= better Sound Quality

(/] SENNHEISER
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Antennas:
-~

...are the eyes of the receiver

“Line of sight” between Tx & Rx antennas gives best results

Allow a minimum distance of 4 meters between

Rx & Tx antennas in order to smooth out RF voltage

Detuning of Rx-antennas is avoided by some distance

to metal structures

(/] SENNHEISER

27 | RF Semi 2011 | 20.10.2011



Antennas:
-

[/] SENNHEISER
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Polarisation Of Antennas

_/
Antenna Antenna
Vertical Vertical

|

Equal Polarisation: Best Level

[/] SENNHEISER
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Polarisation Of Antennas

-~
Antenna Antenna
Horizontal Vertical

||| 11]]111]

Different Polarisation : ~ 20 dB Signal loss &

r 4 SENNHEISER

[/] SENNHEISER
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Omni Dirrectional Antenna
-

[/] SENNHEISER
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Directional Antenna

_

- Yagi Antenna
- LogPeriodic
- Helical
- Patch

/| SENNHEISER

[/] SENNHEISER
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Circular Polarized Antenna

[/] SENNHEISER
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Antenna Placement

[/] SENNHEISER
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Outdoor Stage Directional Antennas
-

/
Interference much stronger than Interference

[/] SENNHEISER
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RF Cable Loss
_/

=00
100
=
"
dB =, —
100 m .:51 /"/*" /
= 4 ,/
‘ = ~ / —T
C lllll LBl L] LI L 0] L] L] L] /
L~ 7
'-g 10 > — ,?/ e
© = [ ¢ “g/ i > - \ o
g 5 TK\-& ’Z Pl
= |;\
2 a [0l %FQ}
| =
2 7/
1
0.5
= =2 4 S a7 739 =2 3 4 S5567F39 = 3
10 100 1000
» MHz

Frequency

(/] SENNHEISER
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Antenna Boosters
____,/’//’

4 SENNHEISER
ANTENNA BOOSTER
AB3 - A
FREQUENCY: 516-558 MHz

GAIN:  >10dB

DC 10-18 V/ MAX. 50mA
CENTER CONTACT+

c € I?I MADE IN
GERMANY
v

ANT ocreeo OUT

ART. NO.: 502567
DATE CODE: 0368

M-”H_J
I | )|

[/] SENNHEISER
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New Systems

Y P
‘j ’ e s (7] SENNHEISER

k! o] ezt : Sips
\ I ST s ' =
i TR
» y - T
M 4 . e S

;‘ u.'l.')i

[/] SENNHEISER
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Antenna Splitter

T Distribution Loss

Splitter 1: 2 t -4 dB 1 Combiner
Splitter 1: 3 . -7 dB
Splitter 1: 4 E -8 dB

-11 dB

Splitter 1:6

Splitter 1:8 -12 dB

Caa

[/] SENNHEISER
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RF - Signal Distribution

_/
Antenna
A
/Cable Loss 1dB 20 % Loss
y 3dB 50 % Loss

©

I Receliver @

Distribution loss Power ratio
In passive splitter

[/] SENNHEISER
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Active Splitters / Multicouplers / Distribution Amplifier

_/
ASA 1

2x 1in, 4out or

v

USE NT 1-1 ONLY
DC IN===13,8V/2A

1x 1in, 8out
DC to 4x RX

ASA 3000

DCFEE;:;;::,. « « ,,’, Q( ‘ ;
g 90822MH' “? %) C ’. (3

[/] SENNHEISER

42 | RF Seminar 2011 | 20.10.2011



ASA1 - 8 Channels

(/] SENNHEISER
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8 Channel wiring Solution A
___ﬂ////r
ANTA ANTB

ASA 1 Eg ASA 1
AB3* |V

INB |Nné YoutA

ouTB OUTA

Youta

[/] SENNHEISER
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8 Channel wiring Solution B

ANTA ANTB

AB 3* AB 3*

H H
L | 1

INBY NA Y Youra INB mn% Youta
1:2 12
0

OUTB OUTA UTB OUTA
11:41 1 [:4 14 1 h:4
[ L1
G e
o o CEE | G-
-]

[/] SENNHEISER
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15 Channels m } g ASA 1

INA Youta INB INA 5 Youta

_

[/] SENNHEISER

46 | RF Seminar 2011 | ‘omormorr———————



Twin Receivers EM 2050 & EM 3732

[FI SENNHEISER

Tse Crvwrnaty Mevarees (W 0%

[/] SENNHEISER
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[/] SENNHEISER
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EM 3732

Splitter1: 3 RF-Amp. Filter
-7 dB 8 dB -1dB

Receiver |
Receiver || + BPF =—

' ' . - soch | . . ' - ’ ~] . Y : .-
- S ~ o ° . . - 3 e m Qv
[/] SENNHEISER
49 | RF Seminar 2011 | 20.10.2011



Two zone Antenna Combining

[ e ——

Passive ASP212 = 4dB loss
Booster feed from ASA1 Splitter

\D/Ls

SENNHEISWA-2003

b=
Ll

[ e R—

NGO DERINT G 1

b "4

hy
SENNHEIS\WA 2003 ABZ-A

=

Sennheiser V

ABZ-A SENNHEIS WA 2003

— 1

Sennheiser \D/

el
ABZ-A SENNHEISWA-2003

i " i

[/] SENNHEISER
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Four zone Antenna Combining

[/] SENNHEISER

[\

Active AC3 = 0dB loss
Own Booster feed
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ESC 2007 Barco LED Wall 300M2

Start. 747.0 MHz Stop: 827.0 MHz  Span: 80.0 MHz

_ZOdBm REVY Z20kH= VidF-On

[/] SENNHEISER



ESC 2010 New Dutch Prototype LED Wall 30M2

Start: e 14.000MNMHz Stop:S830.000MHz

-=0cdBrm REW: Z80kH=z WidFiOom
— =)

=

[/] SENNHEISER
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ESC201O O I;IIIHHH T llll

A A | |
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L 98
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What To Ask
_/

1. Are there any existing wireless systems at the
installation?

- Wireless microphones

- Wireless intercom

- Wireless IFB: up to 250mW

- Video transmitters: up to 250 m\W

- Motorola radios .5 W to 5 W of power

[/] SENNHEISER

55 | RF Semi 2011 | 20.10.2011



Intermodulation
-~

 Different kind of Intermodulation
- Transmitter-Intermodulation
- Receiver-Intermodulation

- Intermodulation in any kind of Amplifier

e and............. .

- Blocking

[/] SENNHEISER
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All Third Order Intermodulation
_/

Number of 39-Order IM-products generated by
multiple channels:

2 channels result in 2,

3 channels resultin 9,

4 channels result in 24,
5 channels result in 50,
6 channels result in 90,
7 channels result in 147,
8 channels result in 225,

Ci TNl 1 ~ISER

2/ | RF seminar 2011 | 20.10.2vll



Intermodulation

-
IM 5 : L F2 IM 3 :
Virtual TX
3F2 - 2F1 2F2 - F1
- 2F1 - F2
3F1 - 2F2 A M 3
IM 5 IM 5
Virtual TX
798 799 800 8ol 802 803  F(MH2)

[/] SENNHEISER
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Intermodulation

-
F1 F2 F3 F4 |
Vi |
W i€
Ale e
14
798 799 800 801 802 803  F(MH2)

[/] SENNHEISER
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Transmitter Intermodulation (Normal TX)

-

SoftPlot Measurement Presentation

dBm  Trace A
-10

-20

w

-30

-40

-50

IM5: 50 dB

-60

43

-70

-80

-90

-100 '

-110
Start: 834.296790 MHz

Res BW: 1 kHz
24.05.2004 17:40:19

Atten: 15dB
Vid BW: 1 kHz
intermod836.spt

Stop: 836.296790 MHz
Sweep:2.00s
FSQ-3

1

V

21

3

V

43

V

Trace A
835.396149 MHz
-19.6399 dBm

Trace A
195512820 kHz
-36.5084 dB

Trace A
835.200636 MHz
-27.9715 dBm

Trace A
-198.717949 kHz
-31.9305 dB

[/] SENNHEISER
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Transmitter Intermodulation (New Generation TX)

SoftPlot Measure ment Prese ntation

dBm  Trace A
_10 t

w

-20

-30

IM 5: >80 dB

-50

-60

-70
21

A

_80 4.-.

-90

-100 '

110 b, MWMMWM

Start: 834.296790 MHz Atten: 15 dB Stop: 836.296790 MHz
Res BW: 1 kHz Vid BW: 1 kHz Sweep:2.00s
24.05.2004 17:37:34 intermod836_iso.spt FSQ-3

1

v

241

v

v

43

v

Trace A
835.396149 MHz
-17.7540 dBm

Trace A
195.512820 kHz
-62.5846 dB

Trace A
835.200636 MHz
-26.1384 dBm

Trace A
-198.717949 kHz
-60.4162 dB

[/] SENNHEISER
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IMD Products
_/

* Impact

- IMD-products can be caused in overloaded antenna boosters,
transmitters and receivers.

- The number of IMD products increases exponential with the
number of carrier frequencies.

- IM3 products are most critical

- IMD can be predicted/calculated ©
- Keep min. 375KHz Channel spacing
- Keep min. 075KHz 2TxIM3 spacing

[/] SENNHEISER
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Calculation Software: SIFM Or WSM

Fil SIFM Software 1.2.6 == x]

File Wiew Calculate Help

x

—Select Channels (13M13) ———— ~Choose System —Search Spectrum (127) ——————————— i*l Possible Ch ﬂ
Sort I Remove | & EWG2 Standard | Sort Remove I —Results —Compatible Channels
Frq. [MHz] |Label |Coll | | ~ system: From [MHz] | To [MHz] - 790.250 MHz EW3001
: OH
3| 7192375 2 —I —I 1 790.250 790.250 790.700 MHz 1
— : 792.375 MHz 2
| 3 F:‘H 2 791.200 791.200 Compatible Channels: 13 793.875 MHz 3
_ 5| 794825 EW3I00IEM G2 P _3 791.900 791.900 Compatible Channels: 13 794,825 MHz EW3001
_6[ T96.100 _ 4 792.325 792.325 Compatible Channels: 796,100 MHz 4
7| T796.675 5 # # 5 792.900 792.900 Compatible Channels: 13 796.675 MHz 5
&  801.100 PSM 200 Spacing v 2Tx IM(3) [V & 793.725 793.725 gﬂmpzig:e g:a“"'?'s: 13 :g;-;gg m:z :ﬁ': &«
Y Y ompatble anneis: Al 2
I Spect 2Tx IM(5 !
_9] 803675 AKG e 3T" IM(3) ? Check [ 7l 794.825 794.825 Compatible Channels: 13 $05.050 MHz PSM 4(
10| 805.050 PSM 400 ®IM(3) [V 8] 795.350 795.350 $10.550 MHz PSH 4C
11|  810.550 PSM 400 - 9 796.100 796.100 #11.600 MHz PSM 40
— —Find Free Ch 1 —
12| $11.600 PSM 400 10] 796.575 796.575 §13.600 MHz EW135
13]  $13.600 EW135 G2 Results to show: [t [+ Maximum Search 1] 798.250 798.250
14 ooo0] | | Humber of runs: [100 12 799.200 799.200
- EE 799.900 799.900 |~ | Lse Save |
“ . .
Shift Add channels : |1|] select TV
Presets Generate Presets Range Export Discard
Mirror | Search step : Ill.1l]ll Channels | |
l*'l Spectrum Display o ] 4]
Full View
[ Full |v Used Channels [~ Search Spectrum [~ Range ‘

] 790 M 92 793 . 95 96 a7 48 99 800 &0 802 803 . 05 806 &07 08

EW300IEN 1 2 2 3 BW3ID0IEM G2 4 5
790 M 92 93 [EL) 95 96 a7 48 9 800 &0 802 803 04 05 806 &07 08 &09 410 11 12 813 14 &

o ____________________________________________________________________________________________fr

I?ﬂs.lll]l] IM Products : Channels : 209 Maximum : 2 Overall : 224 |81 5.000

PSM 400 P5M 200 PSM 400 EW135 G2
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Receiver Intermodulation
-~

RF-Gen.
Freq.: F2

RF-Gen.
Freq.: F1

[/] SENNHEISER
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Multichannel Operation Receiver Intermodulation

7
Channels max. RF-Level (dB)
2 0
3 -2
4 -3
> -4
6 -5
8 -6

[/] SENNHEISER
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Multichannel IMD - Safety

— EM 3532 EM 3732

Channels (dB) (dB)
2 /70 33

3 68 81

4 67 30

5 66 79

6 65 78

8 64 /7

10 63 76

16 61 /4

20 60 /73

24 59 /2

32 58 /1

40 57 /0

[/] SENNHEISER
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Wireles In-Ear System

e

[/] SENNHEISER
67 | RF Seminar 2011 | 20.10.2011



IEM Use

IEM . .. Standard Use ..

In Ear Monitoring

Mono Transmit/ Mono Receive

[/] SENNHEISER
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IEM Use

IEM . .. Standard Use ..

In Ear Monitoring

Stereo Transmit / Stereo Receive

Music Left

\

. Music Right

\

[/] SENNHEISER
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IEM Use

IEM . .. Option . .

In Ear Monitoring

Stereo Transmit / Mono Receive

Music Mix

\

/] SENNHEISER _ Cwxenniy
STEREQ PCar 11 1EN
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Wearing a monitor receiver

_/
« Take care:
— If the user is equipped with multiple wireless units
I
Allow Monitor
Beltpack maximum Receiver
Transmitter space between

the antennas

[/] SENNHEISER
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Frequency allocation Of In-Ear Monitors

_/
For save and reliable operation
Wireless Allow Wireless
microphones: >8MHz In Ear
Handhelds, Monitor links

space
Beltpacks H RF Frequency

[/] SENNHEISER
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Frequency Configuration

7

« Optimum: two different ranges for wireless microphones
and IEM (e.g. microphones in G, IEM in B range).

Wireless Mic’s Wireless |EM

[/] SENNHEISER



RF Reflects Via Many Ways
_/

[/] SENNHEISER
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Antenna Level IEM Receiver

AI'IV

[/] SENNHEISER
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Antenna Level With Circular Polatisation

AI'IV

100

~_ | e

reduced ,Dead Spots”®

[/] SENNHEISER
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EK300 IEM S/N

/‘

S+N, N [dBA]rms

S/N Mono

20,0
0,0
-20,0
-40,0
-60,0
-80,0
-100,0

-120,0
0,10

S/N Stereo

1,00

10,00
RF input voltage [1V]

100,00

1.000,00
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Use of wireless Microphones and IEM
_/

 Use directional circular antennas.
Minimum distance between antennas: 4m

 [M3 tolerance between Stereo IEMs : 200 kHz

« Check performance area under worst case conditions
« Avoid possible dropouts with antenna placement
« Use Short low loss cables

« Teach the artist correct handling of the beltpack and earpieces

[/] SENNHEISER
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MLNichannel IEM

R ©W300 IEM (G2 . [7] SENNHEISER

7] SENNHEISER

[ SENNHEISER

R ©W300 IEM (G2 . [7] SENNHEISER
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Transmitter Antenna Combiner

_/
AC 3200 -8in/ 1 out AC3-4in/1 out
/] SENNHEISER b 7 IIlIIIIlIlIII . .
Passive Combiner Active Combiner
IEM 1 IEM 1
/2 Power Full Power

IEM 2

IEM 2

[/] SENNHEISER
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RF for Wireless Monitoring
J

Why antenna combiner?

B For more than 2 Tx: apply Antenna Combiner

IM-interference will be prevented effectively

- SWTE 100 ms : i L : : . SWTE 100 ms

O 7 e I e 1 e i

e
§|l?

..
5i|5

without AC, antennas rear with AC
mounted

[/] SENNHEISER
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Transmitter Combiner AC3

_/
+ 10 dB
IN
+ 10 dB
IN
+ 10 dB
IN
‘ + 10 dB
IN
i |
12V 25 A Do not cascade combiners!

(/] SENNHEISER
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More Channels ?

[/] SENNHEISER
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IEM ESC 2010 OSLO

_

[/] SENNHEISER
86 | RF Seminar 2011 | 20.10.2011



ERC Report 42 Quote

» 1 he reasons stated for using digital modulation for transmitting an audio
signal are to provide better spectrum efficiency and better transmision quality.
For the forseeable future these are mutually exclusive aims for radio
microphones, in practice either higher quality or spectrum efficiency is
achieved.”

VARYL LI RYI




Expect the unexpected
-

German Soccer Team after European Championship

...our microphone

E .S

Operation: Okay

[/] SENNHEISER
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Rules Of Thumb - Mic

7

Apply new batteries properly
Adjust the input sensitivity at the transmitter

Switch on the receivers first!!

Never operate two transmitters at the same frequency!!

Adjust antennas properly !

Keep a distance of app. 1cm between body and transmitter antenna

Distance between transmitters and receiver antennas should not fall below 4m
Equal antenna polarisation gives best levels

Length of antenna cables should not exceed 10m

Safe operation needs average antenna levels above 100uV

Diversity switching must operate frequently I/11
Never apply equal frequency spacings for multichannel use!

Prepare spare systems

(/] SENNHEISER
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Rules Of Thumb - IEM

7

Minimum spacing between radio microphones and radio monitors: >8 MHz

Use different frequency bands if possible
Allow a minimum distance of 4m between IEM and microphones antennas

Apply active antenna combiners for multichannel ear monitoring
Apply directional circular polarized antennas for IEM transmitters!
Do not overload the combiner

Do not cascade combiners

Use the correct frequency presets

Mono mode for critical IEM conditions (wide range)
Mount the earpieces carefully !
Take care og high AF level with limiters

Prepare spare systems

(/] SENNHEISER
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