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e 216-217 MHz
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Appendix 1-216 Frequencv Compatlhlllty (significant only if using the Microphone-Restricted Integration method)

216 MHZ Oticon Oticon PHONAK OTICON AMIGO PHONIC EAR FRONTROW
FREQUENCY T5 T10 T20/T21/T30/T31 RADIUM SF TOGO SF

215.9875 N31

216.0125 01 1 NO1 01

216.0375 02 2 NO2 02

216.0750 42 42 42 42 42

216.0875 04 NO4 04

216.1125 05 NO5 05

216.1875 08 NO8 08

216.2125 09 NO9 09

216.2250 45 45 45 45 45

216.2750 46 46

216.2875 12 12 N12 12

216.2750 46

216.3125 13 N13 13

216.3250 47 47

216.3750 48 48 48 48 48
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Starkey SurfLink
Remote mic

Cochlear Wireless

Mini Microphone 2/2+
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 DPAI ( Designated Programmable Audio Input )

o DPAI yes B9BhEEEHHE - UJ#2 FM only ~ FM+M HBhiEz345

ERIFZIVRAZER - FM BUERERRIFE A R EENER e & s @AY

W& ° Although FM signal impedance does not alter DPAI-

HA microphone performance, it does affect the level of the
-M signal itself and thus can alter the FM advantage
provided by the HA+FM system
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<< Program manager

AUTOMATIC PROGRAMS Pocition Szartup Easy access Label forclient
A SoundFlow A~ .
Calm situation - v
Speech in noise = -
ADDITIONAL PROGRAMS +
1 7% JuniorRoger/DAI + mic [} 1~ ¥ EasyRoger
STREAMING PROGRAMS -
3 Rlietonth audia + mic 2 T B
O Bluetooth phone / DECT + mic | #)

Enable mute program in last position
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OVERVIEW  PHONE PROGRAMS m

v Automatically deactivate program switch when attaching DAI/FM shoe

STARTUP PROGRAM * DAIVFM+M DAI/FM
DAI/FM SETTINGS

Microphone level relative to DAI/FM

n 6 dB
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DPAI E1Z NS M BhERE

N

Open-dot  One-dot Two-dot

Table 1. Relative FM-signal impedance as a function of MicroMLxS DPAI and dot setting.
DPAI Setting

"HI with DPAI = yes"  "HI with DPAI = no"

"One-dot" Low FM Impedance Low FM Impedance

"Two-dot" Low FM Impedance High FM Impedance

(Naeve-Velguth et al.,2009)

Switch Setting
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o EIFINIEHFHREIEHER A DPAI NO » RizNzs—ES
e 24 VB 5% & {E # deactivate o

o EIZUNERACH AR EEIES A DPAINO » IS FAMEETE
(EBFHER ) iz DPAI B9B)EE23 —- the resulting high
impedance FM output can result in an FM signal that is as
much as 10-15 dB above target




DPAI-NO / 2 B}

Mean three-frequency ave FM offset (dB)

10 -

DPAIl-yes/2-dot

DPAI-yes/1-dot

BEleva
D Savia
T BUna
——
- B B e e e .

DPAI-no/2-dot DPAI-no/1-dot

(Naeve-Velguth et al.,2009)



Hearing Instruments
BTE Styles

OticonAgil family
Oticon Epoq family
Oticon Safari family
Oticon Chili family
OticonActo family
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DAl Adaptor

Modes of operation

Low Level Input | High Levelinput Adaptor for Universal and Default modes of
BodywornFM | TV, stereo, MP3 | Amigo receivers and other dedicated Amigo operationwhen using
solutions e.g. player, CD player, ear-level receivers receivers DAl adaptors and

Amigo R5 Computer FMreceivers
AP900 FMQ AmigoR1* Automarically adds 2
399-50-520-08 399-50-590-00 Siver programs to the hearing

Grey Transparent 5 , fé instrument**:
- DAVFM + HA (defaulr)
s e - DAVFMonly
FMQ Amigo R2* . .
399-50-500-00 Silver ¢ Amigo R1/R2 switch
Transparent ‘0.. é positions:
‘ QorOO=HA + FMreceiver
@ = HA only/FM off
AmigoR12




MLXi

o BENAISEIAGNGRAIEN - IBA100 BErNEE (AsRENES
i B 25 4 DPAI YES) ©

* FRREAARMA

Universal euro
connector

e Auto connect

N

-~
“,
Y

k-

Push button



PRI SA R

o N THIAHEEAYE R4 Adaptive FM

o RIFIRIFIIRZE

B IR INEIAYIE TR - Automatically

adjusts the gain of receiver depending on the noise level in

the environment

e H{EFFM
30
35
30 Dynamic FM
25 -

I
|
\
|
5 [
------ q
0 - 1
+10 dB SNR 1
5 < 1
10 ) Tk
o : EEE 2 R
-20 : : : 1 :
40 45 50 55 60 65 0 75 80 85 tir& 65 dB SPL

Surrcunding Naise (d8 SPL)
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Percent Correct

100
90 -
80
/0 —
O Fixed FM
60
50 & Adaptive
FM
a0
W Adaptive
30 Digital
20
10
0

Quiet 50 25 60 65 70 75 80 Average
Noise Level (dBA)

(Thibodeau,2014)
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RECOMMENDED FREQUENCY CHANNELS
H Band: H16, H17, H18, H38, H46, H59, H77, H79, H89

N Band: N16, N17, N18, N52, N64, N73, N77, N7S,
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Selectthe desired hearing instrument from
the drop down menu

Cochlear Nucleus 5 v
Fitting Recommendations
[Seled 1:1 audio mixing ratio
Enabl i tivity (ASC)
Operati e for Cochlear Nucleus 5 | 23

To get a good operating range between the FM transmitter and Nucleus 5, the following FM channels are recommended:

H band
Priority 1: HO6, HO7, H17, H18, H20, H38, H39, H46, H47, H48, H59, H77, H78, H79, H85, H86, H87, H88, H&3, HS0
Priority 2: H16, H19, H57

Insert the hearing instrument in the FM

Interface, then click on "Save to Micrd N band

Priority 1: NOS, N12, N13, N17, N18, N52, N57, N61, N62, N64, N65, N68, N73, N76, N77, N79
Priority 2: N16, N60

' OK '

é" Save to MicroMLxS )




=R LCA

Cochlear

e 1:1—-equal input

e 21— 6dB attenuation
e 31— 9dB attenuation

e 10 : 1 —- 20 dB attenuation

AB
e 50/50—-equal input
e 30/70—- 10 dB attenuation

o Auxiliary only—-20 dB attenuation
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Type of FM transmission

T\ 5% B T

A Freedom - DAl Mixing

Mixinz
Microphone 7 ASC X AN T
/ \ N WV
R
Direct Auditory
Input
B Freedom - Telecoil Mixing
Mixnz
_ ‘/<‘Y,>\‘ //"\.
Microphone I, 7 ASC *——’\
e P4
Talacoll InpLt ’
Nucleus 5 Mixing -
Mixing
Microphone {SC\ . A
Direct Auditory/
Telecoil Input (Wolfe et aI.,ZO I 3)




Percent Correct in Noise

100 -

80 4

60

40 -

20 1

0

58.0

{

9.0 1.4

t

Freedom: Freedom: Nucleus 5:

MicroLink MyLink+ MicroMLxS
(DAD (Néckloop) (DAD
Condition

2

® Noise 65
Noise 75
Z
(=)
7z
=
:
(=]
()
=
-
o
&
2.5

[

Nucleus 5:
MyLink+
(Neckloop)

2

100

80

60

40

20

86.9

15

58.7

Freedom:

MicroLink
(DAI)

® Noise 65
Noise 75
84.6
72.2
53.3
19.7
Freedom: Nucleus 5: Nucleus 5:
MyLink+ MicroMLxS MyLink+
(Neckloop) (DAI) (Neckloop)
Condition

(Wolfe et al.,201 3)
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e 61 dB A (Choi & Mcpherson, 2005)

e 64-72 dB A (Massie & Dillon, 2006)
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sAIELE = Signal to Noise Ratio, S/N
o IBFEAUEHNELE :

o FRRNINREFTERNEENREFTE+10to +15dB WIRLEEE

=1l

Ey=1:0

o BNIBKMNAEFE +15to +20 dB or S B HIFRIRLERES

%3 33
B3

o RAERESIEIZEEPRFAVEIIELE

e 307 BRYSNHLE+43HSNR

e 909 EHISNHLE +12%) ESNR (Killion,1997)
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| X 2% The American National Standards Institute

o HEE AWM - 35 dBA (1 hr average)

| -

o BRAYHMANR (RT60) : 0.6 -0.7sec (average
500,1000, and 2000 Hz octave bands)

o 2/D+157r HAYwiEELL




N=840
—AEBR A NAERR 22 T 7dB SNR

(Bradly,2008)

Intelligibility, %
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SNR-50

A 50% B = e PR BUEIIREE -
12

—
o

- O o
1 1 1

Adult=14, NH children=15
HL children=14, PTA=47.6

SNR-50 (dB)
N

o
!

Group

®Adults ONormal hearing @ Hearing-impaired (Stella et al., 201 1)
children children (omni) ’
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- Sl
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*40
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-6 -3 0 3 6 9 12 15 18 21
SNR (dB)

® Adults e NH children aHI children (omni)

(Stella et al., 201 1)



RTS (in dB)

HA

M Site |
W Site |l

Unaided Omni Directional Monaural Binaural
FM FM

Listening Conditions

(Lewis et al.,2004)



No-FM Conditions
-+ >
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Cl

FM Conditions

10-
=
2 57
w
E- o
F o
@ g -5-
0 8
$°\o -10-
c3
T 2 -15-
o
) -20-
Q.
)

-25-

[_ I + I

—

Cl Cl+2nd

O Bilateral
Group

B Bimodal
Group

Clem Clent Cl+ Clent
2nd 2ndm 2ndm
Condition

(Schafer et al.,2006)



Signal to Noise Ratio (SNR) in Noise (dB)

10

CAPD

m CONTROL
@ APD Pre-fit

O APD Post-fit

Unaided SNR

“Aideq SR~ 3

(Johnston et al.,2009)



BKB-SIN Threshold in dB SNR

o

-4 1)

«H o

120

-14.0

ASD/ADHD

No FM

ASD & ADHD

-10.1

No FM: Typical

Condition: Group

FM: ASD & ADHD

(Schafer et al.,201 3)
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Reading age (years)

Reading Delay
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o

—4- FM group

-3~ Control group

12 moﬁths earlier

4 mbnths earlier Poét FM
Test time re: FM trial

5 moAnths later

(Purdy et al.,2009)
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T2I microphone wire routing

The correct way to wear the Amigo
21 is shown in the picture above.

1»‘

Make sure that the microphone wire
does not Joop under the T21.
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&) 3.5mm audio input
& mini-USB for charging




Programming

G iENzstEE (AT or K X)
Datal.ogging
Monitor of classroom noise

FM gain

Transmitter and receiver (one or more) arc
syvnchronized to the same channe

« No synchronization

{more than 40 cm
from the transmitter)






VAD / DSP

e \oice Activity Detector
= atloik b B 2[R R SE S

 Advanced Digital Signal Processing
25 (static noise

R BER B E T EMENEEIES
avmdance)



e Default

* Lagacy

¢ 3K
res

Hz boost . assist wit

ponse with the coch

-,

N matching the receliver

ear implant processor



il

INEE R

£ Y1

ERYINTET

Mim B USEH charge jaock

udioanar u






A E4EB] STREAMER = EZF  BiSEIIN

B/ZiEE REls

i G R

fril

mEL NS

IR BORLEGI  BE#FER gl

DIk

EmE BEEET [ o g



SUALL R 2 ¥ i

[3Z7300Hz

12.4GHz (BB EiEN IR

Plug & Play
No channel management

Water-resistant: Integrated
receivers

Operating range: 20m/66ft
Roger X is 35% smaller than MLxi

Power consumption: 3.1 mA
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o R[EERE overcome high input impedance at DAI

AB Naida Cl via .
Compilot SSulale] e
AB Neptune setting 1
AB Harmony setting 1
Cochlear N5 setting 9

MED-EL OPUS 2 setting 2



Touch Screen

o ZEME( - The Roger Touchscreen Mic features four

microphone modes to suit every learning situation:
- Automatic (default) / Small Group / Pointing / Lanyard

Small Group

K Lanyard

Pointing e
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o [Settings]

* [Verification mode]

* [Activate] Settings
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e HadioShack speaker

Bl Cochlear™ Nucleus® CP800 Series Monitor Earphones
Ed Cochlear™ Nucleus® 5 sound processor (CP810)
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