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Introduction

Introduction

 ႑ Multitrack recorder that can use up to 32 GB 
SDHC cards 

The  can is an 8-track recorder that supports 
SDHC cards of up to 32 GB. After making linear 
PCM recordings (WAV format) at 16/24-bit and 
44.1/48kHz sampling rate, you can transfer 

DAW software. 

 ႑ Hi-Speed USB 2.0 audio interface 
You can use the  and its various input and 
output jacks as a Hi-speed USB 2.0 audio 
interface that can handle 2 inputs and 2 outputs 
at up to 24-bit and 96 kHz. Its effects can even 
be used (at 44.1 kHz only) and it can also operate 
using USB bus power. 
(See the Audio Interface Manual on the included SD card for details.)

 
 ႑ DAW software control surface 

The  can be connected to a computer 
by USB cable and used as a control surface 
for DAW software. You can operate transport 
functions, including play, record and stop keys 
and physically control onscreen faders. You can 
also assign various DAW functions to the F1–F5 
function keys. (The assignable functions depend 
on the DAW software.)
(See the Audio Interface Manual on the included SD card for details.)

 ႑ Handles a variety of input sources including 
guitars, microphones and line-level equipment

The  has 2 input jacks that accept both 
XLR and standard phone connectors. Both can 
supply phantom power (24 or 48 V) and one can 
handle high-impedance input. In addition to high-
impedance guitars and basses, the inputs can 
handle all types of sources, including dynamic 
and condenser microphones, synthesizers and 
other line level instruments. The built-in high-
performance microphones are convenient for 
recording acoustic guitars and vocals. 
(See “Connecting instruments” on P.21.)

 ႑ Sampler with 8 pads and 8 voices
Use the sampler to assign sounds to each track 
(pad) and create loops. Play the pads in real-
time, and combine loops to create performances 
for a complete song. By simply lining up drum 
loops from the included SD card, anyone can 
easily create professional-quality backing parts 
and basic tracks. The recorder and sampler work 
together seamlessly, so you can record audio on 
other tracks while listening to loop playback.
(See “Using the sampler to make songs” on P.60.)

Thank you very much for purchasing the ZOOM , which we will refer to as the  in this 
manual. The  has the following features.

Please read through this manual carefully in order to understand the functions of the  well  
so that you can use it happily for many years. 
After reading through this manual, please keep it along with the warranty in a safe place.
Please note that some details might be changed without notice in order to improve the product.

The package contains the following items. Please verify them. 

©株式会社ズーム
本マニュアルの一部または全部を無断で複製／転載することを禁じます。

オペレーションマニュアル

 unit SD card 

Note: the Audio Interface Manual (PDF) is on the SD card. 

USB cable

Operation manual 
(this document)

Cubase LE 
Startup Guide

AC adapter 
(ZOOM AD-17)

Cubase LE Download
access code sheet
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(\KPV�PU[LYMHJL�HUK�
JVU[YVS�Z\YMHJL�M\UJ[PVUZ � � � � � � � � � � � � ���

Other functions � � � � � � � � � � � � � � � � � ���
<ZPUN�[OL�[\ULY� � � � � � � � � � � � � � � � � � � � ���
(KQ\Z[PUN�[OL�KPZWSH` � � � � � � � � � � � � � � � �� 
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:L[[PUN�[OL�IH[[LY`�[`WL � � � � � � � � � � � � � ���
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Effect patch list�� � � � � � � � � � � � � � � � � �� 
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9PNO[�ZPKL�WHULS

9LHY�WHULS

ව�*VTW\[LY�<:)�WVY[�JVUULJ[PVUZ
>OLU�JVUULJ[LK�[V�H�JVTW\[LY��`V\�
JHU�[YHUZMLY�H\KPV�ÄSLZ�^P[O�P[��MVY�
L_HTWSL��@V\�JHU�HSZV�\ZL�[OL� �
HZ�HU�H\KPV�PU[LYMHJL�HUK�H�JVU[YVS�
Z\YMHJL�MVY�+(>�ZVM[^HYL�
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^��ĐĂƌĚ�ŝŶƐƚĂůůĂƟŽŶ

:+�JHYK�PUZ[HSSH[PVU
;OL� �ZH]LZ�YLJVYKPUN�KH[H�HUK�ZL[[PUNZ�VU�:+�JHYKZ��
;V�WYV[LJ[�`V\Y�KH[H��[\YU�[OL�WV^LY�VMM�ILMVYL�PUZLY[PUN�VY�LQLJ[PUN�H�JHYK��
(U�:+�JHYK�PZ�ULJLZZHY`�MVY�YLJVYKPUN�

56;,
0M�`V\�^HU[�[V�JOHUNL�[OL�:+�JHYK�^OPSL�[OL�
WV^LY�PZ�65��`V\�T\Z[�MVSSV^�ZWLJPHS�WYVJLK\YLZ��
�7�����
>OLU�PUZLY[PUN�VY�YLTV]PUN�HU�:+�JHYK��HS^H`Z�
[\YU�[OL�WV^LY�6--��+VPUN�ZV�^OLU�[OL�WV^LY�PZ�
65�JV\SK�JH\ZL�YLJVYKPUN�KH[H�[V�IL�SVZ[�
0M�`V\�JHUUV[�PUZLY[�H�JHYK�PU[V�[OL�ZSV[��`V\�
TPNO[�IL�[Y`PUN�[V�PUZLY[�P[�PU�[OL�^YVUN�KPYLJ[PVU�
VY�\WZPKL�KV^U��+V�UV[�MVYJL�[OL�JHYK��;Y`�HNHPU�
^P[O�[OL�JVYYLJ[�VYPLU[H[PVU��-VYJPUN�[OL�JHYK�PU�
JV\SK�IYLHR�P[�
(S^H`Z�MVYTH[�HU�:+�JHYK�[OH[�^HZ�\ZLK�^P[O�H�
JVTW\[LY�VY�H�KPNP[HS�JHTLYH��MVY�L_HTWSL��PU�[OL�

�ILMVYL�\ZPUN�P[�
0M�UV�:+�JHYK�PZ�PUZLY[LK��[OL�9,*�RL`�^PSS�UV[�
M\UJ[PVU�PU�9LJVYKLY�4VKL�

0M�H�TLZZHNL�HWWLHYZ
¸5V�*HYK¹!�5V�:+�JHYK�PZ�KL[LJ[LK��4HRL�Z\YL�HU�
:+�JHYK�PZ�PUZLY[LK�WYVWLYS`
¸*HYK�7YV[LJ[LK¹!�;OL�:+�JHYK�PZ�^YP[L�WYV[LJ[LK��
:SPKL�[OL�SVJR�Z^P[JO�H^H`�MYVT�[OL�SVJR�WVZP[PVU�
[V�KPZHISL�^YP[L�WYV[LJ[PVU�

/05;
;OPZ�\UP[�JHU�\ZL����4)¶��.)�:+�JHYKZ�HUK�
�¶���.)�:+/*�JHYKZ�
@V\�JHU�ÄUK�[OL�TVZ[�YLJLU[�PUMVYTH[PVU�HIV\[�
JVTWH[PISL�:+�JHYKZ�VU�[OL�A664�^LIZP[L�
O[[W!��^^ �̂aVVT�JV�QW

7YL]LU[PUN�:+�JHYK�[OLM[

;\YU�[OL�WV^LY�6--�HUK�PUZLY[��VYKPUHY`�\ZL�

� ;\YU�[OL�76>,9�6--�HUK�YLTV]L�[OL�
:+�JHYK�ZSV[�JV]LY�

� 0UZLY[�HU�:+�JHYK�[OH[�PZ�UV[�^YP[L�
WYV[LJ[LK�PU[V�[OL�ZSV[�JVTWSL[LS �̀
;V�LQLJ[��W\ZO�[OL�JHYK�PU�MPYZ[�

9LTV]L�[OL�ZJYL^�ULHY�[OL�ZSV[��HUK�
ZJYL^�P[�PU[V�[OL�OVSL�PU�[OL�:+�JHYK�
JV]LY�

<USVJR�^YP[L�WYV[LJ[PVU

��9LMLYLUJL!

*OHUNPUN�:+�JHYKZ�^P[O�[OL�WV^LY�VU�

-VYTH[[PUN�:+�JHYKZ�

7����

7����
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Pow
ering the unit

7V^LYPUN�[OL�\UP[
<ZL�[OL�PUJS\KLK�(*�(KHW[LY�VY�MV\Y�((�IH[[LYPLZ��ZVSK�ZLWHYH[LS`��[V�WV^LY�[OL�\UP[�

� ;\YU�[OL�WV^LY�6--��HUK�[OLU�WS\N�[OL�
<:)�JHISL�PU[V�[OL�<:)�WVY[�VU�[OL�
YPNO[�ZPKL�VM�[OL�\UP[�

� *VUULJ[�[OL�V[OLY�LUK�VM�[OL�<:)�
JHISL�[V�[OL�(*�HKHW[LY�HUK�WS\N�[OL�
HKHW[LY�PU[V�H�WV^LY�V\[SL[�

� ;\YU�[OL�WV^LY�6--�HUK�VWLU�[OL��
IH[[LY`�JHZL�JV]LY�VU�[OL�IV[[VT��
VM�[OL�\UP[�
0UZ[HSS�[OL�IH[[LYPLZ�HUK�JSVZL�[OL�
JV]LY��

56;,

�O (S^H`Z�[\YU�[OL�WV^LY�6--�^OLU�`V\�VWLU�
VY�JSVZL�[OL�IH[[LY`�JV]LY�VY�JVUULJ[�VY�
KPZJVUULJ[�[OL�(*�HKHW[LY��+VPUN�ZV�^OLU�
[OL�WV^LY�PZ�65�TPNO[�JH\ZL�YLJVYKPUN�
KH[H�[V�IL�SVZ[�

�O ;OL�\UP[�JHU�\ZL�HSRHSPUL�VY�5P4/�IH[[LYPLZ��
;OL�HWWYV_PTH[L�VWLYH[PVU�[PTL�^OLU�\ZPUN�
HSRHSPUL�IH[[LYPLZ�PZ�HIV\[�����OV\YZ�

�O 9LWSHJL�[OL�IH[[LYPLZ�^OLU�	3V^�)H[[LY`�	�
PZ�ZOV^U��;\YU�[OL�76>,9�Z^P[JO�[V�6--�
PTTLKPH[LS`�HUK�PUZ[HSS�UL^�IH[[LYPLZ�VY�
JVUULJ[�[OL�PUJS\KLK�(*�HKHW[LY�

�O :L[�[OL�IH[[LY`�[`WL�[V�PUJYLHZL�[OL�
HJJ\YHJ`�VM�[OL�YLTHPUPUN�IH[[LY`�JOHYNL�
PUKPJH[VY�

)H[[LY`�PUKPJH[VY�VU�ZJYLLU

<ZPUN�VYKPUHY`�WV^LY��
�PUJS\KLK�(*�HKHW[LY� <ZPUN�IH[[LYPLZ

(S^H`Z�\ZL�[OL�PUJS\KLK�(*�HKHW[LY�
�A664�(+������^OPJO�PZ�KLZPNULK�
MVY�\ZL�^P[O�[OL�\UP[��<ZPUN�HU`�V[OLY�
HKHW[LY�JV\SK�KHTHNL�[OL�\UP[�

/05;

7V^LY�Z\WWS`�MYVT�<:)

�O >OLU�\ZLK�^P[O�H�JVTW\[LY�JVUULJ[LK�I`�
H�<:)�JHISL��[OL�JVTW\[LY�Z\WWSPLZ�WV^LY�
[V�[OL�\UP[�

)H[[LY`�WV^LY�
Z[H[\Z

5V�PUKPJH[VY 0UKPJH[VY�VU

(*�HKHW[LY�
PU�\ZL

)H[[LYPLZ�
PU�\ZL )H[[LYPLZ�T\Z[�IL�

JOHUNLK�
7V^LY�^PSS�[\YU�6--�

� 9LMLYLUJL!�:L[[PUN�[OL�IH[[LY`�[`WL 7����
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dƵƌŶŝŶŐ�ƚŚĞ�ƉŽǁ
Ğƌ�ŽŶ�Θ

�Žīͬ^Ğƫ
ŶŐ�ƚŚĞ�ĚĂƚĞ�Θ

�Ɵŵ
Ğ

;\YU�[OL�WV^LY�65�[V��
Z[HY[�[OL�\UP[

;\YUPUN�[OL�WV^LY�VU��VMM�:L[[PUN�[OL�KH[L��[PTL�
-VSSV^�[OLZL�WYLJH\[PVUZ�MVY�Z[HY[PUN�\W�HUK�ZO\[[PUN�KV^U�[OL�\UP[�
-VSSV^�[OLZL�PUZ[Y\J[PVU�[V�ZL[�[OL�KH[L�HUK�[PTL�MVY�MPSLZ�HUK�KH[H�

� 7YLZZ

;\YUPUN�[OL�WV^LY�VU�HUK�VMM :L[[PUN�[OL�KH[L�HUK�[PTL
;663�%�:@:;,4�%�+(;,�;04,

���4HRL�Z\YL�HSS�[OL�LX\PWTLU[�PZ�6--�
���*VUMPYT�[OH[�[OL�WV^LY��[OL�PUZ[Y\�
TLU[Z�HUK�[OL�TVUP[VYPUN�Z`Z[LT��VY�
OLHKWOVULZ��HYL�JVYYLJ[S`�JVUULJ[LK�

� 0U�VYKLY��[\YU�JVUULJ[LK�PUZ[Y\TLU[Z�
HUK�[OL�TVUP[VYPUN�Z`Z[LT�65�

�

�

56;,

�O )LMVYL�[\YUPUN�[OL�76>,9�65��[\YU�KV^U�
[OL� �7/65,:�HUK�6<;7<;�JVU[YVSZ�HUK�
]VS\TL�VU�TVUP[VYZ�HUK�V[OLY�JVUULJ[LK�
KL]PJLZ�

�O 0M�UV�WV^LY�PZ�Z\WWSPLK�[V�[OL� �MVY�TVYL�
[OHU�H�TPU\[L��[OL�+(;,�;04,�ZL[[PUN�^PSS�
IL�YLZL[�[V�[OL�KLMH\S[�]HS\L�

0M�[OPZ�TLZZHNL�HWWLHYZ

�� ;OL�+(;,�;04,�ZL[[PUN�OHZ�ILLU�ZL[�[V�P[Z�KLMH\S[�
]HS\L��:L[�[OL�+(;,�;04,�HNHPU�

:SPKL�[V�65

;\YU�[OL�WV^LY�6--�[V��
ZO\[�KV^U�[OL�\UP[

:SPKL�[V�6--

7YLZZ

:LSLJ[�:@:;,4��
*OHUNL�TLU\

:LSLJ[�+(;,�;04,��

7YLZZ

*OHUNL�TLU\

7YLZZ

� :LSLJ[�62�
4V]L�J\YZVY

*OHUNL�]HS\L

� :LSLJ[�[OL�KH[L�HUK�[PTL�\UP[Z�HUK�ZL[�
[OLPY�]HS\LZ�PU�VYKLY�
@,(9�¤�465;/�¤�+(@�¤��

�OV\YZ��¤��TPU\[LZ��¤��ZLJVUKZ��
*OHUNL�\UP[
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ZĞĐŽƌĚŝŶŐ�ĂŶĚ�ƉůĂǇďĂĐŬ

9LJVYKLY�V]LY]PL^
;OL� �PZ�HU���[YHJR�YLJVYKLY�[OH[�JHU�YLJVYK�\W�[V���[YHJRZ�H[�[OL�ZHTL�[PTL�HUK�WSH`�IHJR�\W�
[V���[YHJRZ�H[�[OL�ZHTL�[PTL��;OL�MVSSV^PUN�[`WLZ�VM�[YHJRZ�HYL�\ZLK�

;YHJR�[`WL -\UJ[PVU 9LMLYLUJL

(\KPV�[YHJR� 7SH`Z�P[Z�H\KPV�MPSL�MYVT�ILNPUUPUN�[V�LUK� ¶

3VVW�[YHJR� 7SH`Z�WHY[�VM�HU�H\KPV�MPSL�YLWLH[LKS �̀ <ZPUN�[OL�ZHTWSLY�M\UJ[PVU��7����

9O`[OT�WH[[LYU�[YHJR� 7SH`Z�H�YO`[OT�WH[[LYU� <ZPUN�[OL�YO`[OT�M\UJ[PVU��7����

Track 1

Track 8

Audio track

Track mixer
MASTER

fader

Loop track

Rhythm pattern track

Audio track

Track mixerLoop track

Rhythm pattern track

WAV

WAV

WAV

WAV

;̀ WLZ�VM�YLJVYKPUN�MPSLZ

+LWLUKPUN�VU�[OL�YLJVYKPUN�KLZ[PUH[PVU�[YHJR��[OL�
�JYLH[LZ�[OL�MVSSV^PUN�[`WLZ�VM�H\KPV�ÄSLZ�
�� 4VUV�[YHJR!�TVUV�>(=�MPSL�
�� :[LYLV�SPURLK�[YHJR!�Z[LYLV�>(=�MPSL�

;OL�ÄSL�MVYTH[�KLWLUKZ�VU�[OL�WYVQLJ[�HUK�IP[�
SLUN[O�ZL[[PUNZ��

;̀ WLZ�VM�WSH`IHJR�MPSLZ

)V[O�TVUV�HUK�Z[LYLV�>(=�ÄSLZ�JHU�IL�HZZPNULK�
[V� �H\KPV�HUK�SVVW�[YHJRZ���(�ÄSL�JHUUV[�IL�
HZZPNULK�[V�H�WYVQLJ[��OV^L]LY��PM�P[Z�ZHTWSPUN�
YH[L�PZ�KPMMLYLU[�MYVT�[OH[�VM�[OL�WYVQLJ[��
(\KPV�ÄSLZ�JYLH[LK�PU�+(>�ZVM[^HYL�JHU�HSZV�IL�
WSH`LK�I`�[OL� ��
;OLYL�PZ�UV�SPTP[�[V�[OL�U\TILY�VM�]PY[\HS�[YHJRZ��
(U`�H\KPV�ÄSL�PU�[OL�ZHTL�WYVQLJ[�JHU�IL�
HZZPNULK�[V�H�[YHJR��
>OLU�H�Z[LYLV�ÄSL�PZ�HZZPNULK�[V�H�[YHJR��Z[LYLV�
SPUR�PZ�[\YULK�VU�H\[VTH[PJHSS �̀�

� 9LMLYLUJL!�*OHUNPUN�[OL�YLJVYKPUN�MVYTH[
7� �
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ZĞĐŽƌĚŝŶŐ�ĂŶĚ�ƉůĂǇďĂĐŬ

*YLH[L�H�UL^�WYVQLJ[��@V\�JHU�JOVVZL�[V�\ZL�
[OL�ZHTL�ZL[[PUNZ�HZ�[OL�WYL]PV\Z�WYVQLJ[�
HUK�ZL[�[OL�ZHTWSPUN�YH[L��

� 7YLZZ

�56;,

�O @V\�JHU�JVU[PU\L�[V�\ZL�[OL�ZL[[PUNZ�HUK�
]HS\LZ�VM�[OL�SHZ[�WYVQLJ[�PU�[OL�UL^�VUL��

:L[[PUNZ�JHYYPLK�V]LY�^P[O�*VU[PU\L
)0;�3,5.;/�ZL[[PUNZ�

05:,9;�,--,*;�ZL[[PUNZ�

:LUK�YL[\YU�,--,*;�ZL[[PUNZ�

;YHJR�Z[H[\Z��73(@�4<;,�9,*��ZL[[PUNZ

)6<5*,�ZL[[PUNZ�

;YHJR�WHYHTL[LY�ZL[[PUNZ�

4,;96564,�ZL[[PUNZ�

9LZL[�
+LMH\S[�ZL[[PUNZ�HYL�\ZLK�MVY�LHJO�P[LT�

9(;,!�ZHTWSPUN�YH[L�ZL[[PUNZ
�����R/a :[HUKHYK��KLMH\S[�

�����R/a -VY�+=+�H\KPV��L[J�

;OL�9(;,�JHU�HSZV�IL�ZL[�[V�H�ZHTWSPUN�YH[L�[OH[�
PZ�Z\P[HISL�MVY�+=+�H\KPV�

>OLU�ZL[�[V����R/a��LMMLJ[Z�JHUUV[�IL�\ZLK�

� :LSLJ[�,?,*<;,�

7YLZZ

*YLH[PUN�H�UL^�WYVQLJ[

7YLWHYH[PVUZ�ILMVYL�YLJVYKPUN�
>P[O�[OL� �`V\�JHU�THUHNL�LHJO�ZVUN�HZ�H�	WYVQLJ[�	�
)LMVYL�Z[HY[PUN�[V�YLJVYK�H�UL^�ZVUN��JYLH[L�H�WYVQLJ[�MPYZ[��HUK�HKQ\Z[�[OL�[PTL�ZPNUH[\YL�
�KLMH\S[!������HUK�[LTWV��KLMH\S[!��������HZ�ULJLZZHY �̀�
@V\�JHU�HSZV�ZL[�[OL�TL[YVUVTL�HZ�`V\�^PZO�[V�\ZL�HZ�H�N\PKL�K\YPUN�YLJVYKPUN��

:LSLJ[�5,>��
*OHUNL�TLU\

7YLZZ

� :LSLJ[�5(4,��
*OHUNL�TLU\

7YLZZ

�
:L[�[OL�ZHTWSPUN�YH[L�

7YLZZ

*OHUNL�[OL�UHTL�HZ�ULLKLK�� 4V]L�J\YZVY

*OHUNL�JOHYHJ[LY�

+LSL[L�
JOHYHJ[LY

0UZLY[�
JOHYHJ[LY�

:L[�^OL[OLY�VY�UV[�[V�JVU[PU\L�\ZPUN�
[OL�WYL]PV\Z�ZL[[PUNZ��

*OHUNL�ZL[[PUN�

*OHUNL�TLU\

*OHUNL�ZL[[PUN�

*OHUNL�TLU\

*OHUNL�TLU\



<ZL�[OL�[YHJR�ZLX\LUJLY�[V�ZL[�[OL�[PTL�
ZPNUH[\YL��;OL�KLMH\S[�PZ������-VSSV^�
[OLZL�Z[LWZ�[V�JOHUNL�[V�H�KPMMLYLU[�[PTL�
ZPNUH[\YL��

7\[�[OL�J\YZVY�H[�[OL�ILNPUUPUN�[V�JOHUNL�
[OL�[PTL�ZPNUH[\YL�MVY�[OL�^OVSL�ZVUN��VY�
H[�[OL�WVPU[�^OLYL�`V\�^HU[�[V�JOHUNL�P[�PU�
[OL�TPKKSL�VM�[OL�ZVUN��

�
7YLZZ

:[HY[�Z[LW�PUW\[�

�*OHUNPUN�[OL�[PTL�ZPNUH[\YL

�

+LSL[L�HU�PUZLY[LK�[PTL�ZPNUH[\YL

4V]L�[V�[OL�[PTL�ZPNUH[\YL�HYLH�
4V]L�IL[^LLU�HYLHZ

/PNOSPNO[LK

�
7YLZZ

4V]L�[OL�J\YZVY�[V�^OLYL�`V\�^HU[�[V�
JOHUNL�[OL�[PTL�ZPNUH[\YL��

.V�IHJR���Z[LW

.V�MVY^HYK���Z[LW

4V]L�J\YZVY

4V]L�[OL�J\YZVY�[V�^OLYL�`V\�^HU[�[V�
KLSL[L�[OL�[PTL�ZPNUH[\YL��

4V]L�J\YZVY

.V�IHJR���Z[LW

.V�MVY^HYK���Z[LW

7YLZZ� �ILULH[O� �
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4V]L�[V�[OL�[PTL�ZPNUH[\YL�HYLH�HUK�
JOHUNL�[OL�ZL[[PUN�

*VTWSL[L�[OL�ZL[[PUN�

�

�

*OHUNL�ZL[[PUN�

4V]L�IL[^LLU�HYLHZ

;PTL�ZPNUH[\YL�VW[PVUZ

:L[[PUN�

���¶��� +LMH\S[!����

/PNOSPNO[LK

� :LSLJ[�;92�:,8�

7YLZZ

*OHUNL�TLU\

7YLZZ
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�:L[[PUN�[OL�[LTWV�

��
;\YU�[OL�KPHS�[V�JOHUNL�[OL��
ZL[[PUN�
� 69
;HW�YLWLH[LKS`�HUK�[OL�H]LYHNL�
[LTWV�^PSS�IL�KL[LJ[LK�HUK�ZL[�

�

7YLZZ

;LTWV�ZL[[PUN�YHUNL

����¶����� +LMH\S[!������

56;,

�O ;OL�[LTWV�ZL[[PUN�PZ�ZH]LK�MVY�LHJO�WYVQLJ[��



@V\�JHU�JOHUNL�[OL�]VS\TL��[VUL�HUK�
Z[LYLV�WVZP[PVU�VM�[OL�TL[YVUVTL�HUK�\ZL�
P[Z�WYL�JV\U[�M\UJ[PVU��@V\�JHU�HSZV�ZL[�P[�
[V�VUS`�IL�OLHYK�[OYV\NO�OLHKWOVULZ�
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*OHUNL�TLU\

/05;
<ZL�[OL�4,;96564,�Z^P[JO�[V�JOHUNL�HUK�HKQ\Z[�
[OL�TL[YVUVTL�V\[W\[�

� 7YLZZ

� :LSLJ[�LHJO�TLU\�P[LT�HUK�HKQ\Z[�[OL�
ZL[[PUNZ�

56;,

�O )L�H^HYL�[OH[�PM�[OL�TL[YVUVTL�]VS\TL�PZ�
ZL[�OPNO��[OL�HJJLU[LK�ILH[�VM�ZVTL�ZV\UKZ�
TPNO[�ILJVTL�KPMMPJ\S[�[V�KPZ[PUN\PZO�

�O 0M�H�[YHJR�^P[O�H�YO`[OT�WH[[LYU�HZZPNULK�[V�
P[�PZ�ZLSLJ[LK�PU�[OL�:6<5+�ZL[[PUN��UV�ZV\UK�
^PSS�IL�V\[W\[�

�O ;OL�TL[YVUVTL�MVSSV^Z�[OL�[PTL�ZPNUH[\YL�
\ZLK�PU�[OL�[YHJR�ZLX\LUJLY��

4LU\�ZL[[PUNZ�HUK�ZL[[PUN�]HS\LZ�

65�6--!�:L[�^OLU�VWLYH[P]L
:L[[PUNZ

7SH`�6US` +\YPUN�WSH`IHJR�VUS`

9LJ�6US` +\YPUN�YLJVYKPUN�VUS`

7SH`��9LJ� +\YPUN�IV[O�WSH`IHJR�HUK�YLJVYKPUN

6MM��KLMH\S[� 5V�TL[YVUVTL�ZV\UK

3,=,3!�:L[�[OL�]VS\TL�
:L[[PUN�YHUNL�

�¶��� +LMH\S[!���

7(5!�:L[�[OL�Z[LYLV�WVZP[PVU
:L[[PUN�YHUNL�

3����¶�9��� +LMH\S[!�*LU[LY

:6<5+!�:L[�[OL�ZV\UK
:L[[PUNZ

)LSS��KLMH\S[� *SPJR�^P[O�ILSS�HJJLU[

*SPJR *SPJR�ZV\UK�VUS`

:[PJR +Y\T�Z[PJR�ZV\UK

*V^ILSS *V^ILSS�

/P�8 :`U[OLZPaLK�JSPJR�ZV\UK

;YHJR��¶�;YHJR� ;9(*2��¶��ZV\UK��TVUV�

;YHJR����¶�;YHJR��� ;9(*2����¶����ZV\UK��Z[LYLV�

79,�*6<5;!�:L[�[OL�JV\U[�PU�SLUN[O
:L[[PUNZ

6MM 5VUL��KLMH\S[�

�¶� ,UHISL�WYL�JV\U[�ZV\UK�MVY��
�¶��ILH[Z�

:WLJPHS

6<;7<;���7/65,:
;OL�TL[YVUVTL�ZV\UK�PZ�V\[W\[�[OYV\NO�
IV[O�6<;7<;�HUK�7/65,:�QHJRZ��

7/65,:�653@
;OL�TL[YVUVTL�ZV\UK�PZ�V\[W\[�VUS`�
[OYV\NO�[OL�7/65,:�QHJR��
<ZL�[OL�)(3(5*,�RUVI�[V�HKQ\Z[�[OL�
YLSH[P]L�]VS\TLZ�VM�[OL�4(:;,9�MHKLY�
ZPNUHS�HUK�[OL�TL[YVUVTL�ZV\UK�

4(:;,9 *30*2
�TL[YVUVTL�

:LSLJ[�4,;96564,��

7YLZZ

*OHUNL�ZL[[PUN�

�<ZPUN�[OL�TL[YVUVTL

*OHUNL�TLU\

4L[YVUVTL�ZL[[PUNZ�HYL�ZH]LK�MVY�LHJO�WYVQLJ[��
@V\�JHU�\ZL�[OL�TL[YVUVTL�L]LU�^OLU�WSH`PUN�
IHJR�[OL�THZ[LY�[YHJR�
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INPUT 1, 2

9LJVYKPUN�[OL�MPYZ[�[YHJR�
(M[LY�WYLWHYH[PVU��YLHK`�[OL�YLJVYKLY�HUK�Z[HY[�YLJVYKPUN�[OL�MPYZ[� [YHJR�PU�H�WYVQLJ[�[OH[�`V\�OH]L�
JYLH[LK��*VUULJ[�HU�PUZ[Y\TLU[��YLJVYK�P[�HUK�WSH`�IHJR�[OL�YLJVYKPUN��@V\�JHU�HSZV�HWWS`�]HYPV\Z�
LMMLJ[Z��PUZLY[��K\YPUN�YLJVYKPUN��

�*VUULJ[PUN�PUZ[Y\TLU[Z

*VUULJ[PUN�WHZZP]L�[`WL�N\P[HYZ

*VUULJ[�[V�057<;��

*VUULJ[�H�OPNO�PTWLKHUJL�PUZ[Y\TLU[�[V�
057<;����HUK�[OL�ZL[�[OL�PUW\[�Z^P[JO�[V�.<0;(9�
)(::��/P�A��

INPUT 1

<ZPUN�WOHU[VT�WV^LY

INPUT 1, 2

:\WWS`�WOHU[VT�WV^LY�[V�JVUULJ[LK�TPJZ

*VUULJ[�H�TPJ�[V�HU�057<;����VY�����HUK�ZL[�
[OH[�057<;�Z^P[JO�[V�40*�305,��;OLU��ZL[�[OL�
7/(5;64�Z^P[JO�[V�65�

*VUULJ[�[V�057<;���HUK�VY��
-VY�H�Z[LYLV�PUZ[Y\TLU[��JVUULJ[�P[Z�SLM[�V\[W\[�[V�
057<;���HUK�P[Z�YPNO[�V\[W\[�[V�057<;����

*VUULJ[�H�SV^�PTWLKHUJL�PUZ[Y\TLU[�[V�
057<;���VY���HUK�ZL[�P[Z�057<;�Z^P[JO�[V�40*�
305,�

*VUULJ[PUN�SV^�PTWLKHUJL�PUZ[Y\TLU[Z <ZPUN�[OL�I\PS[�PU�TPJZ

)\PS[�PU�TPJ�ZPNUHSZ�VU�057<;���HUK�VY��

;V�\ZL�[OL�SLM[�I\PS[�PU�TPJ�ZL[�Z^P[JO���[V�
)<03;�05�40*��;V�\ZL�[OL�YPNO[�I\PS[�PU�TPJ�ZL[�
Z^P[JO���[V�)<03;�05�40*�

;OL�[V[HS�YLJVYKHISL�[PTL�KLWLUKZ�VU�[OL�YLJVYKPUN�MVYTH[�HUK�:+�:+/*�JHYK�JHWHJP[ �̀�
;OL�[HISL�ILSV^�ZOV^Z�[PTLZ�PU�OV\YZ�HUK�TPU\[LZ�

�O ;PTLZ�HYL�LZ[PTH[LZ�MVY�TVUV����[YHJR��YLJVYKPUN��;PTLZ�HYL�OHS]LK�MVY�Z[LYLV����[YHJR��YLJVYKPUN��

�O ;OL�TH_PT\T�JVU[PU\V\Z�YLJVYKPUN�[PTL��YLNHYKSLZZ�VM�[OL�U\TILY�VM�YLJVYKPUN�[YHJRZ��PZ�HIV\[�
��OV\YZ�MVY����IP[������R/a�>(=�MVYTH[�HUK�HIV\[���OV\YZ�MVY����IP[������R/a�>(=�MVYTH[��

56;,

9LJVYKPUN�MVYTH[�
:+�:+/*�JHYK�JHWHJP[`�

��.) ��.) ��.) ��.) ���.) ���.)

���IP[������R/a �!�� �!�� ��!�� ��!�� � !��   !��

���IP[����R/a �!�� �!�� ��!�� ��!�� ��!��  �!��

���IP[������R/a �!�� �!� �!�� ��!�� ��!�� ��!��

���IP[����R/a �!�� �!� �!�� ��!�� ��!�� ��!��



22

ZĞĐŽƌĚŝŶŐ�ĂŶĚ�ƉůĂǇďĂĐŬ

�(KQ\Z[PUN�[OL�PUW\[�NHPU

�
(KQ\Z[�[OL�
PUW\[�NHPU

4HRL�
UVPZL� (KQ\Z[�ZV�P[�KVLZ�UV[�SPNO[�^OLU�

TH_PT\T�]VS\TL�PZ�PUW\[

�

>OLU�YLK��PUW\[�PZ�WVZZPISL

56;,

�O ;OL�7,(2�PUKPJH[VY�[\YUZ�YLK�^OLU�[OL�
ZPNUHS�L_JLLKZ�[OL�TH_PT\T�KL[LJ[HISL�
SL]LS�VM���K)��YLZ\S[PUN�PU�PUW\[�JSPWWPUN�

�O 0M�JSPWWPUN�OHWWLUZ��[OL�YLJVYKLK�ZV\UK�
^PSS�IL�KPZ[VY[LK��ZV�`V\�ZOV\SK�YLK\JL�[OL�
YLJVYKPUN�SL]LS�

7\ZO�[OL�057<;�65�6--�Z^P[JO�MVY�[OL�
JVUULJ[LK�PUW\[�[V�[\YU�P[�VU��SPNO[PUN�
[OL�PUKPJH[VY�YLK�

(KQ\Z[�[OL�PUW\[�.(05�
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� 7YLZZ

� :LSLJ[�HU�HSNVYP[OT�HUK�WH[JO�

(SNVYP[OT�VY�WH[JO

*OHUNL�TLU\

7YLZZ� �ILSV^� ��

� :LSLJ[�057<;�:9*�HUK�[OLU�ZL[�[OL�
JVUULJ[LK�PUW\[�

*OHUNL�TLU\

:L[�[OL�PUW\[�ZV\YJL�

�<ZPUN�PUZLY[�LMMLJ[Z

� 7YLZZ�[V�YL[\YU�[V�[OL�[VW�
ZJYLLU�

� (KQ\Z[�[OL�YLJVYKPUN�SL]LS�

>OLU�HWWS`PUN�HU�PUZLY[�LMMLJ[��HKQ\Z[�[OL�
YLJVYKPUN�SL]LS�ZV�[OH[�[OL�SL]LS�TL[LYZ�
KV�UV[�[V\JO�[OL���K)�THYR�HUK�[OL�PUW\[�
ZLJ[PVU�65�6--�Z^P[JO�PUKPJH[VYZ�KV�UV[�
ISPUR��ZLL�[OL�MVSSV^PUN�WHNL���

56;,

�O -VY�TVYL�PUMVYTH[PVU�HIV\[�HSNVYP[OTZ��
WH[JOLZ�HUK�PUZLY[�LMMLJ[Z��ZLL�[OL�	.\PKL�
[V�\ZPUN�LMMLJ[Z	�VU�7�����

�O @V\�JHU�HSZV�\ZL�PUZLY[�LMMLJ[Z�Q\Z[�MVY�
TVUP[VYPUN�^OPSL�YLJVYKPUN�[OL�\UHMMLJ[LK�
ZPNUHSZ���:LL�	<ZPUN�LMMLJ[Z�VUS`�MVY�
TVUP[VYPUN	�VU�7�� ��

� :LSLJ[�65�6--�HUK�ZL[�P[�[V�65�
*OHUNL�TLU\

*OHUNL�ZL[[PUN�

��K)�
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� 7YLZZ

� 7YLZZ� �MVY�HU�057<;�[V�HKQ\Z[�P[Z�
YLJVYKPUN�SL]LS�

(KQ\Z[PUN�[OL�YLJVYKPUN�SL]LS

� :LSLJ[�9,*�3,=,3�HUK�HKQ\Z[�[OL�
YLJVYKPUN�SL]LS�

:L[�[OL�YLJVYKPUN�SL]LS�ZV�[OH[�[OL�65�
6--�Z^P[JO�PUKPJH[VY�KVLZ�UV[�ISPUR��

*OHUNL�TLU\

*OHUNL�
ZL[[PUN�
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Track

Recorder

Track

Recorder

� 7YLZZ�[OL�Z[H[\Z�RL`�MVY�[OL�YLJVYKPUN�
KLZ[PUH[PVU�[YHJR�\U[PS�P[�SPNO[Z�YLK�

:LSLJ[PUN�[YHJRZ�MVY�YLJVYKPUN 56;,

�O ;OL�YLSH[PVUZOPW�IL[^LLU�PUW\[Z�HUK�[YHJRZ�
PZ�HZ�MVSSV^Z��
�� >OLU�VUL�[YHJR�PZ�ZLSLJ[LK

�� >OLU�[^V�Z[LYLV�[YHJRZ�HYL�ZLSLJ[LK

Track

Recorder

Track

Odd track

Recorder

Even track

� :L[�IV[O�[OL�4(:;,9�HUK�
YLJVYKPUN�[YHJR�MHKLYZ�[V���K)�
VUJL��HUK�[OLU�YHPZL�[OLT�[V�
HKQ\Z[�[OL�TVUP[VYPUN�]VS\TL�VM�
[OL�PUZ[Y\TLU[�ILPUN�YLJVYKLK�
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9LJVYKPUN

�

;VW�ZJYLLU

*V\U[LY�H[�ILNPUUPUN�VM�ZVUN�
�THYR����

7YLZZ�HUK�OVSK� HUK�WYLZZ� �
[V�YL[\YU�[V�[OL�ILNPUUPUN�

/05;

�O @V\�JHU�ZL[�^OL[OLY�^OLU�YLJVYKPUN�
WYL]PV\Z�YLJVYKPUNZ�HYL�V]LY^YP[[LU�VY�
ZH]LK�HUK�H�UL^�YLJVYKPUN�THKL���:LL�
	:L[[PUN�[OL�YLJVYKPUN�TVKL	�VU�7� ���

9L[\YU�[V�[OL�ILNPUUPUN�VM�[OL�ZVUN�
�[PTL�JV\U[LY��

�
7YLZZ 3P[�YLK

(YT�[OL�[YHJR�MVY�YLJVYKPUN�

�
7YLZZ 3P[�YLK 3P[�

NYLLU

*V\U[LY�Z[HY[Z

:[HY[�YLJVYKPUN�

�
7YLZZ <USP[3P[�

NYLLU

*V\U[LY�Z[VWZ�I\[�KVLZ�UV[�
YL[\YU�[V�ILNPUUPUN

:[VW�YLJVYKPUN�

9L�YLJVYKPUN

0M� `V\� YLJVYK�HNHPU�VU� [OL�ZHTL� [YHJR�� [OL�
WYL]PV\ZS`� YLJVYKLK� MPSL�^PSS�IL�V]LY^YP[[LU��
/V^L]LY��`V\�JHU�HSZV�\ZL�[OL�<5+6�M\UJ[PVU�
[V�LYHZL�[OL�WYL]PV\Z�YLJVYKPUN�
4VYLV]LY��`V\�JHU�HSZV�RLLW�[OL�WYL]PV\Z�MPSL�
HUK�YLJVYK�H�ZLJVUK�[HRL�PU�H�ZLWHYH[L�MPSL��

0M�`V\�HYL�UV[�OHWW`�^P[O�H�WLYMVYTHUJL�VY�[OL�
YLJVYKPUN�SL]LS�ZL[[PUN�^HZ�PUJVYYLJ[��MVY�L_HTWSL��
\ZL�[OL�<5+6�HUK�9,+6�M\UJ[PVUZ�[V�YL�YLJVYK�
<ZL�[OL�<5+6�M\UJ[PVU�[V�LYHZL�[OL�YLJVYKPUN�HUK�
YLZ[VYL�[OL�\UP[�[V�[OL�WYL]PV\Z�Z[H[L�
@V\�JHU�HSZV�\ZL�9,+6�[V�JHUJLS�[OL�<5+6�
VWLYH[PVU��

9LKVPUN�[OL�WYL]PV\Z�YLJVYKPUN
�<5+6�HUK�9,+6�M\UJ[PVUZ�

7YLZZ� �ILULH[O� �[V�<5+6�

7YLZZ� �ILULH[O� �[V�9,+6�

56;,

�O ;OL�<5+6�M\UJ[PVU�VUS`�HMMLJ[Z�H\KPV�KH[H�
YLJVYKLK�VU�H�[YHJR��

�O <5+6�JHU�VUS`�IL�\ZLK�[V�NV�IHJR�VUL�
YLJVYKPUN�Z[LW��<UKVPUN�TVYL�[OHU�VUL�
Z[LW�PZ�UV[�WVZZPISL��



27
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56;,

�O >OLU�[OL�9,*�46+,�PZ�ZL[�[V�6]LY^YP[L��
[OL�YLJVYKLK�H\KPV�MPSL�^PSS�IL�V]LY^YP[[LU�
VU�[OL�[YHJR��0M�`V\�YL[\YU�[V�[OL�ILNPUUPUN�
VM�[OL�ZVUN�HUK�YLJVYK��[OL�WYL]PV\Z�
YLJVYKPUN�^PSS�IL�V]LY^YP[[LU��ZV�IL�JHYLM\S��
>OLU�H�[YHJR�PZ�YLHK`�[V�73(@��[OL�MPSL�VU�P[�
^PSS�IL�WSH`LK�IHJR��

9LJVYKPUN�[V�H�UL^�ÄSL 7SH`PUN�IHJR�YLJVYKPUNZ

�
7SH`IHJR�[YHJR
7YLZZ�����[PTLZ�
\U[PS�SP[�NYLLU

9LHK`�[V�73(@�^OLU�
NYLLU

7YLZZ�[OL�Z[H[\Z�RL`�MVY�[OL�YLJVYKPUN�
KLZ[PUH[PVU�[YHJR�\U[PS�P[�SPNO[Z�NYLLU�

�
7YLZZ�9,>�^OPSL�WYLZZPUN�HUK�OVSK�
PUN�:;67�[V�YL[\YU�[V�[OL�ILNPUUPUN�

9L[\YU�[V�[OL�ILNPUUPUN�VM�[OL�ZVUN�

�
7YLZZ 3P[�NYLLU

:[HY[�WSH`IHJR�

�
7YLZZ 3P[�NYLLU

:[VW�WSH`IHJR�

� 7YLZZ

:LSLJ[�[OL�[YHJR�MVY�YLJVYKPUN�[OL�UL^�
MPSL��

:LSLJ[�;(2,��

7YLZZ

*OHUNL�TLU\

:LSLJ[�-03,��

7YLZZ

*OHUNL�TLU\

:LSLJ[�5L^�;HRL��

7YLZZ

:LSLJ[�MPSL

/05;

�O ¸;(2,¹�ZOV^Z�[OL�MPSL�UHTL��-PSL�UHTLZ�
HYL�HZZPNULK�H\[VTH[PJHSS`�PU�VYKLY�Z[HY[PUN�
^P[O�	4656�����>(=	��MVY�H�Z[LYLV�[YHJR�
	:;,�����>(=	��MVSSV^LK�I`�	4656�����
>(=	��	4656�����>(=	�HUK�ZV�VU��-PSL�
UHTLZ�JHU�IL�JOHUNLK�HZ�ULJLZZHY �̀��:LL�
	*OHUNPUN�WYVQLJ[�HUK�H\KPV�MPSL�UHTLZ	�VU�
7� ���

/05;

�O @V\�JHU�JOHUNL�[OL�WSH`IHJR�MPSL�[V�H�
KPMMLYLU[�[HRL���	*OHUNPUN�[OL�WSH`IHJR�
[HRL	�VU�7�����

:LSLJ[�[YHJR�
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6]LYK\IIPUN�
(M[LY�	9LJVYKPUN�[OL�MPYZ[�[YHJR�	�`V\�JHU�YLJVYK��V]LYK\I��V[OLY�PUZ[Y\TLU[Z�VU�V[OLY�[YHJRZ�^OPSL�
WSH`PUN�IHJR�[OL�HSYLHK`�YLJVYKLK�H\KPV�

6]LYK\IIPUN�

7YLZZ�MVY�[OL�[YHJR�
[V�WSH`IHJR�\U[PS�P[�
SPNO[Z�NYLLU�

7SH`PUN�HU�HSYLHK`�YLJVYKLK�[YHJR

3P[�NYLLU!�YLHK`�[V�73(@

7SH`PUN�IHJR�HSS�[YHJRZ

� 7YLZZ�[V�Z[VW�WSH`IHJR�

3P[�NYLLU

� 7YLZZ�[V�Z[HY[�WSH`IHJR��

3P[�NYLLU

�

7YLZZ�MVY�[OL�[YHJRZ�
[V�WSH`IHJR�\U[PS�
[OL`�SPNO[�NYLLU

3P[�NYLLU!�YLHK`�[V�73(@

� 7YLZZ�HUK�OVSK� �HUK�WYLZZ� �
[V�YL[\YU�[V�[OL�ILNPUUPUN�

56;,

�O >OLU�`V\�TV]L�MPSLZ�VU�[YHJRZ��JVUMPYT�[OH[�
[YHJRZ�[V�IL�YLJVYKLK�VU�HYL�ZL[�[V�¸5L^�
;HRL¹�ZV�[OH[�UV�MPSLZ�HYL�HZZPNULK�[V�[OLT��

�O 0M�[OLYL�PZ�H�MPSL�HZZPNULK�[V�H�[YHJR��[OH[�
YLJVYKPUN�^PSS�IL�V]LY^YP[[LU�I`�UL^�
YLJVYKPUN�

�O >OLU�[OL�9,*�46+,�PZ�ZL[�[V�6]LY^YP[L��
[OL�YLJVYKLK�H\KPV�MPSL�^PSS�IL�V]LY^YP[[LU�
VU�[OL�[YHJR��0M�`V\�YL[\YU�[V�[OL�ILNPUUPUN�
VM�[OL�ZVUN�HUK�YLJVYK��[OL�WYL]PV\Z�
YLJVYKPUN�^PSS�IL�V]LY^YP[[LU��ZV�IL�JHYLM\S��
>OLU�H�[YHJR�PZ�YLHK`�[V�73(@��[OL�MPSL�VU�P[�
^PSS�IL�WSH`LK�IHJR��

/05;

�O 0M�`V\�^HU[�[V�YLJVYK�VU�H�[YHJR�[OH[�OHZ�
HSYLHK`�ILLU�YLJVYKLK�VU��HZZPNU�[OL�
YLJVYKLK�MPSL�[V�HUV[OLY�[YHJR�[V�THRL�[OL�
[HYNL[�[YHJR�LTW[ �̀�9LMLY�[V�	*OHUNPUN�[OL�
WSH`IHJR�[HRL	��7������

�O @V\�JHU�HSZV�Z^HW�YLJVYKLK�[YHJRZ�^P[O�
\UYLJVYKLK�[YHJRZ��9LMLY�[V�	:^HWWPUN�[^V�
[YHJRZ	�VU��7�����

�O ;V�THRL�H�UL^�YLJVYKPUN�VU�[OL�ZHTL�[YHJR�
\ZLK�MVY�[OL�MPYZ[�YLJVYKPUN��`V\�T\Z[�Z^HW�
[YHJRZ��

�O ;V�YLJVYK�[V�H�UL^�MPSL��ZL[�[OL�[YHJR�[V�5L^�
;HRL���9LMLY�[V�	9LJVYKPUN�[V�H�UL^�MPSL	�VU�
7�����

7YLZZ�[OL�Z[H[\Z�RL`�MVY�[OL�[YHJR�[V�
WSH`IHJR��¶��[PTLZ�\U[PS�P[Z�PUKPJH[VY�
SPNO[Z�NYLLU�

7YLZZ�[OL�Z[H[\Z�RL`Z�MVY�[OL�[YHJRZ�
[V�WSH`IHJR��¶��[PTLZ�\U[PS�[OLPY�
PUKPJH[VYZ�SPNO[�NYLLU�

(M[LY�WYLWHYPUN�[OL�HSYLHK`�YLJVYKLK�[YHJR�MVY�
WSH`IHJR��MVSSV^�[OL�PUZ[Y\J[PVUZ�PU�	9LJVYKPUN�[OL�
ÄYZ[�[YHJR	��7�����MYVT�	*VUULJ[PUN�PUZ[Y\TLU[Z	�
[V�	9LJVYKPUN	�[V�YLJVYK�V[OLY�[YHJRZ��
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56;,

�O 0M�Z[LYLV�SPUR�PZ�[\YULK�VU�MVY�H�[YHJR�[OH[�
OHZ�H�TVUV�MPSL�HZZPNULK�[V�P[��[OH[�MPSL�
HZZPNUTLU[�^PSS�IL�JHUJLSLK��

:[LYLV�YLJVYKPUN��Z[LYLV�SPUR�
,UHISL�Z[LYLV�SPURZ�[V�[YLH[�[^V�HKQHJLU[�[YHJRZ����������������HUK������HZ�Z[LYLV�[YHJRZ��
>OLU�Z[LYLV�SPUR�PZ�ZL[�[V�65��057<;���HUK���JHU�IL�\ZLK�[VNL[OLY�MVY�Z[LYLV�PUW\[�HUK�YLJVYKLK�[V�H�
Z[LYLV�[YHJR��>OLU�YLJVYKPUN�[V�H�Z[LYLV�[YHJR��H�Z[LYLV�>(=�MPSL�PZ�JYLH[LK��

/05;

�O :[LYLV�SPUR�JOHUNLZ�[OL�ZL[[PUN�MYVT�[^V�
TVUV�[YHJRZ�[V�VUL�Z[LYLV�[YHJR��

�O >OH[L]LY�[YHJR�U\TILY�`V\�JOVVZL��HU�
HKQHJLU[�[YHJR�^PSS�IL�SPURLK��@V\�JHUUV[�
JOHUNL�[OLZL�JVTIPUH[PVUZ�

�O ;V�HKQ\Z[�[OL�]VS\TL�VM�H�Z[LYLV�[YHJR��\ZL�
[OL�VKK�U\TILY�MHKLY��;OL�L]LU�U\TILY�
MHKLY�OHZ�UV�LMMLJ[��<ZL�[OL�WHU�WHYHTL[LY�
[V�HKQ\Z[�[OLPY�YLSH[P]L�]VS\TL�IHSHUJL��

�O :[LYLV�MPSLZ�JHU�IL�HZZPNULK�[V�Z[LYLV�
SPURLK�[YHJRZ��;OL�SLM[�JOHUULS�PZ�VU�[OL�VKK�
[YHJR�HUK�[OL�YPNO[�PZ�VU�[OL�L]LU�[YHJR�

� 7\ZO�[OL�057<;���HUK���
65�6--�Z^P[JOLZ�[V�[\YU�
[OLT�VU��SPNO[PUN�[OLPY�
PUKPJH[VYZ�YLK�

� 7YLZZ�

:[LYLV�SPUR�
2#0�'3�%�56�.+0-

:[LYLV�YLJVYKPUN�

-VSSV^�[OL�WYVJLK\YLZ�PU�[OL�	9L�
JVYKPUN	�ZLJ[PVU��7�����VM�	9LJVYKPUN�
[OL�MPYZ[�[YHJR	�[V�YLJVYK�

�

�O ;OL�SLM[�JOHUULS�PZ�YLJVYKLK�VU�[OL�
VKK�[YHJR�HUK�[OL�YPNO[�VU�[OL�L]LU�
[YHJR�

� (KQ\Z[�[OL�PUW\[�.(05�

(KQ\Z[�[OL�
PUW\[�NHPU

4HRL�
UVPZL�� (KQ\Z[�ZV�P[�KVLZ�UV[�SPNO[�^OLU�

TH_PT\T�]VS\TL�PZ�PUW\[

7YLZZ�H�Z[H[\Z�RL`�VM�[OL�Z[LYLV�SPURLK�
[YHJRZ��¶��[PTLZ�\U[PS�IV[O�PUKPJH[VYZ�
SPNO[�YLK�

�

3P[�YLK!�YLHK`�[V�YLJVYK

:L[�[OL�4(:;,9�HUK�YLJVYKPUN�
[YHJR�MHKLYZ�[V���K)�HUK�[OLU�
\ZL�[OLT�[V�HKQ\Z[�[OL�TVUP�
[VYPUN�SL]LS�VM�[OL�PUZ[Y\TLU[�
ILPUN�YLJVYKLK�

�

:LSLJ[�:;�3052��
*OHUNL�TLU\

� :LSLJ[�H�[YHJR�
:LSLJ[�[YHJR�

6U�6MM

:LSLJ[�6U��
;YHJRZ�^P[O�H�Z[LYLV�SPUR�
HYL�ZOV^U�[OPZ�^H`
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-VY�HU�H\KPV�MPSL��ZLSLJ[�-03,�

*OHUNPUN�WSH`IHJR�[HRLZ
@V\�JHU�HZZPNU�H\KPV�MPSLZ�[V�[YHJRZ�MYLLS �̀�
)`�YLJVYKPUN�T\S[PWSL�[HRLZ�VM�]VJHSZ��N\P[HY�ZVSVZ�HUK�V[OLY�WHY[Z�PU�KPMMLYLU[�MPSLZ��`V\�JHU�SH[LY�
ZLSLJ[�HUK�\ZL�[OL�ILZ[�[HRLZ��HZ�[OV\NO�\ZPUN�]PY[\HS�[YHJRZ��

� 7YLZZ�

:LSLJ[�[OL�[YHJR�[V�HZZPNU��
:LSLJ[�[YHJR�

:LSLJ[�;(2,��

�

7YLZZ�

7YLZZ�

/05;

�O @V\�JHU�HSZV�WSH`�[OL�H\KPV�MPSL�ILPUN�
ZLSLJ[LK��

� �7SH`�

� �:[VW

�O -PSLZ�[OH[�HYL�HSYLHK`�HZZPNULK�[V�[YHJRZ�
OH]L�HU���[V�[OL�SLM[�VM�[OLPY�UHTLZ�

*OHUNL�TLU\

*OHUNL�TLU\

� :LSLJ[�[OL�H\KPV�MPSL�
:LSLJ[�[OL�MPSL�
VY�WH[[LYU

7YLZZ�

56;,

�O 0M�`V\�HZZPNU�H�Z[LYLV�MPSL�[V�H�TVUV�[YHJR��
Z[LYLV�SPUR�PZ�[\YULK�VU�H\[VTH[PJHSS �̀�
-VY�L_HTWSL��PM�TVUV�MPSLZ�HYL�HZZPNULK�
[V�[YHJRZ���HUK����[OL�Z[LYLV�MPSL�^PSS�IL�
HZZPNULK�[V�[YHJR���HUK�[OL�TVUV�MPSL�VU�
[YHJR���^PSS�ILJVTL�\UHZZPNULK��

�O 0M�`V\�HZZPNU�H�TVUV�MPSL�[V�H�Z[LYLV�[YHJR��
Z[LYLV�SPUR�^PSS�IL�[\YULK�VMM�H\[VTH[PJHSS �̀
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:^HWWPUN�[^V�[YHJRZ
<ZL�[OL�Z^HW�M\UJ[PVU�[V�L_JOHUNL�[^V�[YHJRZ��PUJS\KPUN�[OLPY�HZZPNULK�MPSLZ��[YHJR�ZLX\LUJL�KH[H�
HUK�HSS�[YHJR�WHYHTL[LY�PUMVYTH[PVU�

:LSLJ[�[OL�MPYZ[�[YHJR�[V�Z^HW��

0UKPJH[VYZ�ISPUR�VYHUNL�VU�[YHJRZ�[OH[�JHU�IL�ZLSLJ[LK��
7YLZZ�[OL�Z[H[\Z�RL`�VM�[OL�[YHJR�[V�Z^HW�

:LSLJ[HISL!�ISPURPUN�VYHUNL�
:LSLJ[LK!�SP[�VYHUNL�

:LSLJ[�[OL�ZLJVUK�[YHJR�[V�Z^HW��

0UKPJH[VYZ�ISPUR�VYHUNL�VU�[YHJRZ�[OH[�JHU�IL�ZLSLJ[LK��
7YLZZ�[OL�Z[H[\Z�RL`�VM�[OL�[YHJR�[V�Z^HW��

:LSLJ[HISL!�ISPURPUN�VYHUNL�
:LSLJ[LK!�SP[�VYHUNL�

(SYLHK`�ZLSLJ[LK�[YHJR�

� �7YLZZ� �ILULH[O� ��

7YLZZ�

� :^HW�[OL�[YHJRZ�

;YHJRZ�[V�IL�Z^HWWLK�

4V]L�J\YZVY



9
LJV

YK
PUN

�HUK
�W
SH`I

HJR�

32

9L�YLJVYKPUN�WHY[�VM�H�[YHJR��W\UJO�PU�V\[�
7\UJO�PU�HUK�W\UJO�V\[�HSSV^�`V\�[V�YL�YLJVYK�H�ZPUNSL�WHY[�VM�H�YLJVYKLK�MPSL��;OL�WVPU[�^OLU�[OL�
\UP[�Z^P[JOLZ�MYVT�WSH`IHJR�[V�YLJVYKPUN�PZ�[OL�	W\UJO�PU	�HUK�[OL�WVPU[�^OLU�[OL�\UP[�Z^P[JOLZ�
MYVT�YLJVYKPUN�[V�WSH`IHJR�PZ�[OL�	W\UJO�V\[�	
;OL� �HSSV^Z�IV[O�THU\HS�W\UJO�PU�V\[�\ZPUN�RL`Z�VU� [OL� MYVU[�WHULS�VY�H�A664�-:���
MVV[Z^P[JO��ZVSK�ZLWHYH[LS`��HUK�H\[VTH[PJ�W\UJO�PU�V\[� PU�^OPJO�`V\�KLZPNUH[L�[OL�W\UJO�PU�V\[�
WVPU[Z�PU�HK]HUJL��

:[HY[ :[VW

9L�YLJVYKLK�WHY[

56;,

�O 7\UJO�PU�V\[�V]LY^YP[LZ�[OL�YLJVYKPUN�VU�
[OL�[YHJR��

�O 0M�[OL�[YHJR�PZ�ZL[�[V�0GY�6CMG��[OL�[YHJR�
^PSS�IL�ZPSLU[�ILMVYL�W\UJOPUN�PU�HUK�HM[LY�
W\UJOPUN�V\[��

�O 0M�[OL�9,*�46+,�PZ�ZL[�[V�#NYC[U�0GY��H�
UL^�MPSL�^PSS�IL�YLJVYKLK�

�O <ZL�[OL�<5+6�ZVM[�RL`�[V�JHUJLS�[OL�
YL�YLJVYKPUN�

� 9HPZL�[OL�MHKLY�VU�[OL�[YHJR�
`V\�^HU[�[V�YL�YLJVYK�

� 7YLZZ�[OL�Z[H[\Z�RL`�����
[PTLZ�\U[PS�SP[�YLK�

3P[�YLK!�YLHK`�[V�YLJVYK

(KQ\Z[�[OL�YLJVYKPUN�
SL]LS�HUK�[OL�.(05�[V�
IL�[OL�ZHTL�HZ�[OL�
HSYLHK`�YLJVYKLK�WHY[�

�

7YLWHYL�[OL�[YHJR�[OH[�`V\�^HU[�[V�
W\UJO�PU�V\[

� 3VJH[L�[V�ILMVYL�[OL�W\UJO�PU�
WVPU[�

� 7YLZZ�[V�Z[VW�WSH`IHJR�
�HUK�YLJVYKPUN�PM�UV[�`L[�
Z[VWWLK��

<USP[

9L�YLJVYK�I`�W\UJOPUN�PU�HUK�V\[�4HU\HS�W\UJO�PU�V\[�

� 7YLZZ�73(@�[V�
Z[HY[�WSH`IHJR�

3P[�

7LYMVYT��UV[�YLJVYKPUN�

7YLZZ�9,*�[V�W\UJO�PU�HUK�
Z[HY[�YLJVYKPUN�

3P[�

�

7YLZZ�9,*�[V�W\UJO�V\[��Z[VW�
YLJVYKPUN�HUK�Z[HY[�WSH`IHJR�

3P[� <USP[

�

7LYMVYT��YLJVYKPUN�

@V\�JHU�W\UJO�PU�V\[�THU\HSS �̀�
+\YPUN�WSH`IHJR��WYLZZ�[OL�9,*�RL`�
[V�Z[HY[�YL�YLJVYKPUN�MYVT�[OH[�WVPU[��
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56;,

�O 6UJL�`V\�ZL[�H\[VTH[PJ�W\UJO�PU�HUK�V\[�
WVPU[Z��`V\�JHUUV[�JOHUNL�[OLT��*HUJLS�
[OLT�MPYZ[�PM�`V\�ULLK�[V�ZL[�[OLT�HNHPU�

�O 0M�[OL�4'%�/1&'�PZ�ZL[�[V�#NYC[U�0GY��H�
UL^�MPSL�^PSS�IL�YLJVYKLK��

7YLWHYL�[OL�[YHJR�[OH[�`V\�^HU[�[V�
W\UJO�PU�V\[�

:L[�[OL�W\UJO�PU�V\[�WVPU[Z

(\[VTH[PJ�W\UJO�PU�V\[�

� 3VJH[L�[OL�Z[HY[PUN�
�W\UJO�PU��WVPU[�

� 3VJH[L�[OL�LUKPUN��W\UJO�
V\[��WVPU[�

9L�YLJVYKLK�WHY[

� 7YLZZ�[V�ZL[�[OL�W\UJO�PU�
WVPU[�

(WWLHYHUJL�VU�
KPZWSH`

� 9HPZL�[OL�MHKLY�VU�[OL�[YHJR�`V\�
^HU[�[V�YL�YLJVYK�

(KQ\Z[�[OL�YLJVYKPUN�
SL]LS�HUK�[OL�.(05�[V�
IL�[OL�ZHTL�HZ�[OL�
HSYLHK`�YLJVYKLK�WHY[�

�

� 7YLZZ�[V�ZL[�[OL�W\UJO�
V\[�WVPU[

(WWLHYHUJL�VU�
KPZWSH`

9LOLHYZPUN

>OLU�[OL�W\UJO�PU�WVPU[�PZ�WHZZLK��
[OL�[YHJR�PZ�H\[VTH[PJHSS`�T\[LK�

>OLU�[OL�W\UJO�V\[�WVPU[�PZ�WHZZLK��[OL�[YHJR�PZ�
H\[VTH[PJHSS`�\UT\[LK�

7LYMVYT��UV[�YLJVYKPUN�

� 7YLZZ�[V�Z[HY[�WSH`IHJR��

3P[�

� 7YLZZ�[V�Z[VW�WSH`IHJR�
<USP[

�� 7YLZZ�

0UKPJH[VYZ�KPZHWWLHY�MYVT�KPZWSH`

*HUJLS�W\UJO�PU�V\[

� 7YLZZ�[OL�Z[H[\Z�RL`�����
[PTLZ�\U[PS�SP[�YLK�

3P[�YLK!�YLHK`�[V�YLJVYK

�� 7YLZZ�[V�Z[VW�WSH`IHJR��HUK�
YLJVYKPUN�PM�UV[�`L[�Z[VWWLK��

<USP[

9L�YLJVYKPUN� P̂[O�W\UJO�PU�HUK�W\UJO�V\[�

3P[� )SPURPUN�5V[��
YLJVYKPUN�

7\UJO�V\[�WVPU[�WHZZLK

3P[� )SPURPUN�

7\UJO�PU�WVPU[�WHZZLK

7LYMVYT 3P[�

7YLZZ�9,*�HUK�
73(@�PU�VYKLY�[V�
Z[HY[�YLJVYKPUN�

 

>OLU�W\UJOPUN�PU�HUK�V\[�THU\HSS`�PZ�
KPMÄJ\S[��`V\�JHU�ZL[�[OL�WVPU[Z�PU�HK]HUJL�
[V�W\UJO�PU�HUK�W\UJO�V\[�H\[VTH[PJHSS �̀�

� 3VJH[L�[V�H�[PTL�ILMVYL�[OL�
W\UJO�PU�WVPU[�

� 3VJH[L�[V�H�[PTL�ILMVYL�[OL�
W\UJO�V\[�WVPU[�

5V[��
YLJVYKPUN�

9LJVYKPUN



9
LJV

YK
PUN

�HUK
�W
SH`I

HJR�

34

*VTIPUPUN�T\S[PWSL�[YHJRZ�PU[V��¶��[YHJRZ��IV\UJPUN�
)V\UJL�[V�TP_�HUK�YLJVYK�T\S[PWSL�[YHJRZ�HZ��¶��[YHJRZ��;OPZ�PZ�HSZV�JHSSLK�¸WPUN�WVUN�YLJVYKPUN�¹

� 7YLZZ�

9L[\YU�[V�[OL�Z[HY[�VM�[OL�WYVQLJ[��

/05;

�O )V\UJPUN�JYLH[LZ�H�UL^�MPSL�PU�[OL�ZHTL�
WYVQLJ[��

�O 0M�`V\�ZL[�[OL�IV\UJL�KLZ[PUH[PVU�[V�H�TVUV�
[YHJR��[OL�YLJVYKLK�ZPNUHSZ�HYL�TP_LK�[V�
TVUV��0M�ZL[�[V�H�Z[LYLV�SPURLK�WHPY�VM�[YHJRZ��
[OL�YLJVYKLK�ZPNUHSZ�^PSS�IL�TP_LK�[V�Z[LYLV�

�O @V\�JHU�HSZV�PUJS\KL�ZPNUHSZ�PUW\[�[OYV\NO�
[OL�057<;�QHJRZ�^OLU�IV\UJPUN��

�O -VY�PUMVYTH[PVU�HIV\[�HKQ\Z[PUN�ZV\UKZ�
HUK�\ZPUN�LMMLJ[Z�^OPSL�IV\UJPUN��YLMLY�[V�
	4P_PUN	�VU�7�����

� :LSLJ[�$170%'�64�

� :LSLJ[�2NC[�

)V\UJL�KLZ[PUH[PVU�[YHJR�ZL[[PUNZ
241,'%6�%�4'%�%�$170%'�64

:[HY[�MYVT�[OL�;VW�:JYLLU � :LSLJ[�[OL�IV\UJL�ZV\YJL�[YHJRZ�
�ZL[�LHJO�[YHJR�[V�WSH`�IHJR��

7YLZZ��¶��[PTLZ�\U[PS�
PUKPJH[VY�SPNO[Z�NYLLU

3P[�NYLLU!�YLHK`�[V�73(@

� :LSLJ[�IV\UJL�KLZ[PUH[PVU�[YHJR�Z���

7YLZZ��¶��[PTLZ�\U[PS�
PUKPJH[VY�SPNO[Z�YLK�

3P[�YLK!�YLHK`�[V�YLJVYK

)V\UJPUN��WYLWHYH[PVU��

:LSLJ[�4'%��

7YLZZ�

*OHUNL�TLU\

*OHUNL�TLU\

*OHUNL�
ZL[[PUN�

)6<5*,�;9!�IV\UJL�KLZ[PUH[PVU�[YHJR�

:L[[PUN

4\[L 4\[L�[OL�IV\UJL�KLZ[PUH[PVU�[YHJR��KLMH\S[�

7SH` 7SH`�HUK�YLJVYK�[OL�IV\UJL�KLZ[PUH[PVU�[YHJR

;V�PUJS\KL�[OL�IV\UJL�KLZ[PUH[PVU�[YHJR
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� 7YLZZ�[V�Z[VW�WSH`IHJR�

� 7YLZZ�PU�VYKLY�[V
Z[HY[�YLJVYKPUN�

3P[�NYLLU3P[�YLK

$170%'�10�HWWLHYZ�VU�[OL�
KPZWSH`

5V[L!�7YLZZ�[OL�)6<5*,�ZVM[�RL`�
HNHPU�[V�JHUJLS�IV\UJL�TVKL��

)V\UJPUN��L_LJ\[PVU�

�

(KQ\Z[�[OL�TP_�IHSHUJL��H\KP[PVU�

7YLZZ�[V�Z[HY[�WSH`IHJR���

(KQ\Z[�[OL�TP_�IHSHUJL��PUJS\KPUN�
]VS\TL��WHU�HUK�,8��MVY�LHJO�[YHJR�

4HRL�Z\YL�[OH[�[OL�
4(:;,9�SL]LS�TL[LYZ�
KV�UV[�YLHJO���K)

�

7YLZZ�[V�Z[VW�WSH`IHJR��

7YLZZ� �ILULH[O� �

� 7YLZZ�HUK�OVSK� HUK�WYLZZ� �
[V�YL[\YU�[V�[OL�ILNPUUPUN�

7YLZZ�[V�Z[HY[�WSH`IHJR���

� ,UHISL�WSH`IHJR�VM�IV\UJL��
KLZ[PUH[PVU�[YHJRZ�

7YLZZ�Z[H[\Z�RL`Z��¶��[PTLZ�
\U[PS�PUKPJH[VY�SPNO[Z�NYLLU

3P[�NYLLU!�YLHK`�[V�73(@

� +PZHISL�WSH`IHJR�VM�IV\UJL�ZV\YJL�
[YHJRZ

7YLZZ�Z[H[\Z�RL`Z��¶��[PTLZ�
\U[PS�\USP[�

<USP[!�T\[LK

� 7YLZZ�HUK�OVSK� HUK�WYLZZ� �
[V�YL[\YU�[V�[OL�ILNPUUPUN�

�56;,

�O ;OPZ�VWLYH[PVU�JHU�IL�\UKVUL�I`�WYLZZPUN�
[OL�<5+6�ZVM[�RL �̀�

�O 0M�`V\�IV\UJL�PU�Z[LYLV�[V�[^V�TVUV�[YHJRZ��
[OL�WHU�VM�[OL�VKK�U\TILY�[YHJR�^PSS�IL�ZL[�
[V�3�����HUK�[OL�L]LU�U\TILY�[YHJR�^PSS�IL�
ZL[�[V�9����

7SH`IHJR�[OL�[YHJR�HM[LY�IV\UJPUN
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3VJH[PUN�[V�[OL�KLZPYLK�WHY[�VM�H�ZVUN
;OL�JV\U[LY�VU�[OL�KPZWSH`�JHU�IL�\ZLK�[V�TV]L��SVJH[L�� [V�[OL�KLZPYLK�[PTL�PU�OV\YZ!�TPU\[LZ!�
ZLJVUKZ!�TPSSPZLJVUKZ�VY�IHYZ¶ILH[Z¶[PJRZ�������ILH[���
@V\�JHU�HSZV�ZL[�THYRZ�PU�H�WYVQLJ[�[V�SVJH[L�[V�[OLT�LHZPS �̀

<ZPUN�[OL�JV\U[LY�[V�SVJH[L (KKPUN�THYRZ

;V�WYLWHYL��Z[VW�[OL�YLJVYKLY��ZLSLJ[�[OL�
WYVQLJ[�HUK�Z[HY[�MYVT�[OL�;VW�:JYLLU�

/05;

�O (M[LY�:[LW����`V\�JHU�Z[HY[�WSH`IHJR�MYVT�
[OL�ZL[�JV\U[LY�WVZP[PVU�

�O 4HYR�PJVU�KPZWSH`

�O 4HYR�aLYV� �PZ�HS^H`Z�ZL[�H[�JV\U[LY���
�WYVQLJ[�ILNPUUPUN��HUK�JHUUV[�IL�JOHUNLK�

�O 0M�`V\�HKK�H�THYR�H[�H�[PTL�LHYSPLY�[OHU�HU�
L_PZ[PUN�THYR��HSS�[OL�MVSSV^PUN�THYRZ�^PSS�IL�
H\[VTH[PJHSS`�YLU\TILYLK�PU�VYKLY�

�O 6UL�WYVQLJ[�JHU�OH]L�H�TH_PT\T�VM�����
THYRZ��PUJS\KPUN�[OL�aLYV�THYR�

56;,

�O @V\�JHUUV[�JOHUNL�[OL�JV\U[LY�[OPZ�^H`�
K\YPUN�YLJVYKPUN�VY�WSH`IHJR�

� :LSLJ[�[OL�OV\YZ!�TPU\[LZ!�ZLJVUKZ�VY�
IHYZ¶ILH[Z¶[PJRZ�

*OHUNL�\UP[�KPNP[

*OHUNL�KPZWSH`

/V\YZ!�TPU\[LZ!�ZLJVUKZ!�TPSSPZLJVUKZ	�
VY�	)HYZ¶ILH[Z¶[PJRZ	�

(KK�H�THYR�\ZPUN�[OL�JV\U[LY

:[HY[�MYVT�[OL�[VW�ZJYLLU��:L[�[OL�
JV\U[LY�[V�[OL�KLZPYLK�THYR�WVZP[PVU�

� 7YLZZ�

4HYR�PJVU�
4HYR�U\TILY�

4HYR����ZOV^U�ZL[�H[����TPU\[LZ��
���ZLJVUKZ�����TPSSPZLJVUKZ

4HYR�ZL[�H[�J\YYLU[�
JV\U[LY�WVZP[PVU
5V�THYR�ZL[�H[�JV\U[LY�
WVZP[PVU

(KKPUN�H�THYR�K\YPUN�YLJVYKPUN�WSH`IHJR

:[HY[�YLJVYKPUN�VY�WSH`IHJR

� 7YLZZ�

� *OHUNL�[OL�]HS\LZ�

*OHUNL�U\TILYZ

*OHUNL�\UP[�KPNP[

*OHUNL�KPZWSH`

�

�
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<ZL�RL`Z�[V�TV]L�IL[^LLU�THYRZ�PU�VYKLY

<ZL�[OL�+0(3�[V�TV]L�IL[^LLU�THYRZ�PU�
VYKLY

3VJH[L�[V�[OL�WVZP[PVU�VM�H�THYR +LSL[PUN�THYRZ

56;,

�O (�KLSL[LK�THYR�JHUUV[�IL�YLJV]LYLK�

�O �H[�[OL�ILNPUUPUN�JHUUV[�IL�KLSL[LK��

�O 7YLZZ�[OL�4(92�*3,(9�RL`�^OLU�[OL�THYR�
PJVU�PZ�OPNOSPNO[LK�[V�KLSL[L�[OH[�THYR��
7YLZZ�4(92�*3,(9�^OLU�[OL�PJVU�PZ�UV[�
OPNOSPNO[LK�[V�JYLH[L�H�UL^�THYR�H[�[OH[�
WVZP[PVU��

�O >OLU�THYRZ�HYL�HKKLK�HUK�KLSL[LK�
IL[^LLU�V[OLY�THYRZ��HSS�[OL�THYRZ�HYL�
H\[VTH[PJHSS`�YLU\TILYLK�PU�VYKLY�MYVT�[OL�
ILNPUUPUN�

7YLZZ�[OL� �HUK� �RL`Z�[V�
ZL[�[OL�KLZPYLK�THYR�

�

4HYR�PJVU�OPNOSPNO[LK�
7YLZZ�[OL� �HUK� �RL`Z�[V�
ZL[�[OL�KLZPYLK�THYR�

�

:LSLJ[�4(92��
)SPURPUN�

*OHUNL�\UP[�KPNP[

*HUUV[�
JOHUNL

4HYR�HKKLK

4HYR�KLSL[LK

7YVQLJ[�
;OL�OPNOSPNO[LK�THYR�PZ�
LYHZLK�HUK�[OL�WYLJLKPUN�
THYR�PZ�ZOV^U�

7YLZZ��

� :LSLJ[�[OL�THYR�U\TILY�

*OHUNL�U\TILY
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9LWLH[�WSH`IHJR�VM�H�ZWLJPMPJ�ZLJ[PVU��(�)�YLWLH[�
@V\�JHU�ZL[�H�ILNPUUPUN��(��WVPU[�HUK�HU�LUKPUN��)��WVPU[�PU�H�WYVQLJ[�HUK�YLWLH[�WSH`IHJR�
IL[^LLU�[OLT�

/05;

�O >OLU�WSH`IHJR�YLHJOLZ�WVPU[�)��P[�
H\[VTH[PJHSS`�YL[\YUZ�[V�WVPU[�(�HUK�
JVU[PU\LZ�WSH`IHJR�

�O >OPSL�[OL�#�$�4'2'#6�PJVU�HWWLHYZ��
WSH`IHJR�YLWLH[Z�JVU[PU\V\ZS`

�O ;OLZL�ZL[[PUNZ�JHU�IL�THKL�IV[O�K\YPUN�
WSH`IHJR�HUK�^OLU�Z[VWWLK�

�O 0M�`V\�ZL[�WVPU[�)�H[�H�[PTL�ILMVYL�WVPU[�(��
YLWLH[�WSH`IHJR�^PSS�VJJ\Y�MYVT�WVPU[�)�[V�
WVPU[�(�

�O ;V�JOHUNL�[OL�ZL[[PUNZ��WYLZZ�[OL�(�)�
9,7,(;�RL`�[V�JHUJLS�[OLT�VUJL�HUK�[OLU�
MVSSV^�[OL�WYVJLK\YLZ�[V�ZL[�UL^�VULZ�

:L[[PUN�(�)�WVPU[Z

<ZL�(�)�YLWLH[�[V�SVVW�WSH`IHJR

*HUJLS�YLWLH[�HUK�JSLHY�WVPU[Z

7YLZZ�[V�Z[HY[�WSH`IHJR���

7YLZZ�[V�Z[VW�WSH`IHJR��

(�)�YLWLH[�ZLJ[PVU

� 3VJH[L�[OL�
ILNPUUPUN�WVPU[

� 3VJH[L�[OL�LUK�WVPU[�

7YLZZ�[V�JHUJLS�

9LWLH[�WSH`IHJR

7YLZZ��
(WWLHYHUJL�
VU�KPZWSH`

7YLZZ��
(WWLHYHUJL�
VU�KPZWSH`

0UKPJH[VYZ�KPZHWWLHY�
MYVT�KPZWSH`
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4P_PUN�V]LY]PL^
;OL� �OHZ�[^V�I\PS[�PU�TP_LYZ�� 0UW\[�ZPNUHSZ�HYL�ZLU[� [V�[OL� PUW\[�TP_LY��HUK�[YHJR�WSH`IHJR�
ZPNUHSZ�HYL�ZLU[�[V�[OL�[YHJR�TP_LY��
<ZPUN�[OL�I\PS[�PU�TP_LY��`V\�JHU�HKQ\Z[�[OL�]VS\TL�HUK�WHU�MVY�LHJO�PUW\[�ZPNUHS�HUK�[YHJR��HZ�^LSS�
HZ�\ZL�H���IHUK�WHYHTL[YPJ�LX\HSPaLY�VU�[OL�[YHJRZ��

0UW\[�TP_LY�

;OPZ�TP_LY�HKQ\Z[Z�[OL�PUW\[�NHPU�VM�LHJO�ZPNUHS�
PUW\[�[OYV\NO�HU�057<;�QHJR��HUK�ZLUKZ�LHJO�
ZPNUHS�PUKP]PK\HSS`�VY�IV[O�TP_LK�[VNL[OLY�[V�H�
YLJVYKLY�[YHJR��
@V\�JHU�JVU[YVS�[OL�MVSSV^PUN�057<;�WHYHTL[LYZ�
HUK�TVUP[VY�\W�[V���WSH`IHJR�[YHJRZ�H[�[OL�ZHTL�
[PTL��
�� 0UW\[�ZPNUHS�WHU��7(5�
�� :LUK�YL[\YU�LMMLJ[�SL]LSZ��

�9,=�:,5+��*/6�:,5+�
�� 0UW\[�ZPNUHS�YLJVYKPUN�SL]LS��9,*�3,=,3�

Input mixer

Input mixer
MASTER

fader

;YHJR�TP_LY�

;OPZ�TP_LY�TP_LZ�[OL�V\[W\[�ZPNUHSZ�VM�YLJVYKLY�
[YHJRZ�[V�Z[LYLV��
<ZL�[OL�MHKLYZ�[V�HKQ\Z[�[OL�]VS\TL��@V\�JHU�HSZV�
HKQ\Z[�[OL�WHU�HUK�LX\HSPaLY��MVY�L_HTWSL��MVY�
LHJO�[YHJR��
@V\�JHU�JVU[YVS�[OL�MVSSV^PUN�[`WLZ�VM�WHYHTL[LYZ�
\ZPUN�[OL�[YHJR�TP_LY��
�� ;YHJR�]VS\TL��-(+,9�
�� ;YHJR�WHU��7(5�
�� ,X\HSPaLY��,8�/0��,8�40+��,8�36���,8�JHUUV[�

IL�HKQ\Z[LK�MVY�YO`[OT�WH[[LYU�[YHJRZ�
�� :LUK�YL[\YU�LMMLJ[�SL]LSZ��

�9,=�:,5+��*/6�:,5+�
�� :[LYLV�SPUR�ZL[[PUNZ��MVY�TVUV�H\KPV�[YHJRZ�
�� ;YHJR�WOHZL��05=,9;���[OL�WOHZL�VM�YO`[OT�

WH[[LYU�[YHJRZ�JHUUV[�IL�HKQ\Z[LK�

Track mixer

Track mixer
MASTER

fader

Track mixer

Track mixer

Track mixer

Track mixer

Track mixer

Track mixerTrack 1

Track 2

Track 3

Track 4

Track 5

Track 6

Track 7

Track 8
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0UW\[�ZPNUHSZ�HUK�TP_LYZ

0M�YLJVYKPUN�KLZ[PUH[PVU�[YHJR�PZ�ZL[
>OLU�[OL�YLJVYKPUN�KLZ[PUH[PVU�[YHJR�OHZ�ILLU�
ZL[��[OL�PUW\[�ZPNUHS�KVLZ�UV[�WHZZ�[OYV\NO�[OL�
PUW\[�TP_LY��0UZ[LHK��HM[LY�WHZZPUN�[OYV\NO�[OL�
9,*�3,=,3��[OL�ZPNUHS�WHZZLZ�[OYV\NO�[OL�[YHJR�
TP_LY�HUK�PZ�V\[W\[��

0M�YLJVYKPUN�KLZ[PUH[PVU�[YHJR�PZ�UV[�ZL[
>OLU�[OL�YLJVYKPUN�KLZ[PUH[PVU�[YHJR�OHZ�UV[�
ILLU�ZL[��[OL�PUW\[�ZPNUHS�WHZZLZ�[OYV\NO�[OL�
PUW\[�TP_LY�HUK�PZ�V\[W\[��

Input mixer

MASTER 
fader

Track mixer 1

MASTER 
fader

Track mixer 1

Input mixer

,_HTWSL!�[YHJR���ZLSLJ[LK
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:L[[PUN�[YHJR�SL]LS��,8�HUK�WHU
<ZL�[OL�PUW\[�HUK�[YHJR�TP_LYZ�[V�ZL[�[YHJR�WHYHTL[LYZ�[OH[�� MVY�L_HTWSL��HKQ\Z[�WHU�HUK�LMMLJ[�
ZLUK�SL]LSZ�MVY�LHJO�[YHJR��/LYL��^L�L_WSHPU�[OL�HKQ\Z[TLU[�VM�[YHJR�WHYHTL[LYZ�

56;,

�O ,_JLW[�MVY�WOHZL�ZL[[PUNZ��05=,9;���IV[O�
SLM[�HUK�YPNO[�JOHUULSZ�VM�Z[LYLV�[YHJRZ�
ZOHYL�[OL�ZHTL�WHYHTL[LY�]HS\LZ�

�O :L[[PUNZ�HYL�Z[VYLK�ZLWHYH[LS`�MVY�LHJO�
WYVQLJ[�

�O ;OL�VUS`�ZL[[PUN�MVY�[OL�4(:;,9�[YHJR�PZ�
]VS\TL��-(+,9�SL]LS��

�O 9O`[OT�WH[[LYU�[YHJRZ�KV�UV[�OH]L�,8�
/0��,8�40+��,8�36��:;�3052�VY�05=,9;�
ZL[[PUNZ��

� 7YLZZ�

� :LSLJ[�HU�PUW\[�VY�[YHJR�

� :LSLJ[�H�TLU\�P[LT�HUK�P[Z�ZL[[PUN�

*OHUNL�TLU\

*OHUNL�ZL[[PUN�

� :LSLJ[�LHJO�P[LT�HUK�JOHUNL�ZL[[PUNZ�
*OHUNL�TLU\

*OHUNL�ZL[[PUN�

� :LSLJ[�'3�*+��'3�/+&�VY�'3�.1�

*OHUNL�TLU\

7YLZZ�

:LSLJ[�HU�
PUW\[�VY�[YHJR
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;OL�WHYHTL[LYZ�[OH[�JHU�IL�ZL[�MVY�LHJO�[`WL�VM�[YHJR�HYL�HZ�MVSSV^Z��

4VUV�[YHJRZ!��¶�
:[LYLV�[YHJRZ!����¶���

+PZWSH` 7HYHTL[LY :L[[PUN�YHUNL�
�KLMH\S[�]HS\L�� ,_WSHUH[PVU

4VUV�
[YHJRZ�

:[LYLV�
[YHJRZ

4HZ[LY�
[YHJR�

7(5 7(5� 3���e9���
�*LU[LY�

(KQ\Z[Z�H�[YHJR»Z�7(5��-VY�Z[LYLV�[YHJRZ�HKQ\Z[Z�[OL�]VS\TL�
IHSHUJL�IL[^LLU�[OL�SLM[�HUK�YPNO[�JOHUULSZ� რ რ

�,8�/0� /PNO�MYLX\LUJ`�YHUNL�IVVZ[�J\[�

,8�/0

;@7, ,8�/0��/0�*<;�
�,8�/0�

:L[�^OL[OLY�[V�IVVZ[�J\[�[OL�OPNO�MYLX\LUJ`�YHUNL��'3�*+��
VY�JSLHYS`�J\[�\UULJLZZHY`�OPNO�MYLX\LUJPLZ��*+�%76���;OPZ�
WHYHTL[LY�JHU�VUS`�IL�HJJLZZLK�^OLU�'3�*+�PZ�VU�

რ რ

.(05 ¶��K)e��K)
��K)�

(KQ\Z[�HTV\U[�VM�IVVZ[�J\[�VM�OPNO�MYLX\LUJPLZ�I`�����e�����
K)��;OPZ�WHYHTL[LY�PZ�ZOV^U�VUS`�^OLU�[OL�6;2'�PZ�ZL[�[V�'3�
*+��>OLU�ZL[�[V�*+�%76��P[�PZ�UV[�ZOV^U��

რ რ �

-9,8<,5*@ ���/ae��R/a
����R/a�

(KQ\Z[�[OL�,8�IVVZ[�J\[�MYLX\LUJ`�VM�OPNO�MYLX\LUJPLZ��;OPZ�
WHYHTL[LY�JHU�VUS`�IL�HJJLZZLK�^OLU�'3�*+�PZ�VU�� რ რ �

�,8�40+� 4PKKSL�MYLX\LUJ`�YHUNL�IVVZ[�J\[

,8�40+

.(05 ¶��K)e���K)
��K)�

(KQ\Z[�HTV\U[�VM�IVVZ[�J\[�VM�TPKKSL�MYLX\LUJPLZ�I`�����e�
����K)��;OPZ�WHYHTL[LY�JHU�VUS`�IL�HJJLZZLK�^OLU�'3�/+&�
PZ�VU��

რ რ �

-9,8<,5*@ ��/ae��R/a
����R/a�

(KQ\Z[�,8�IVVZ[�J\[�MYLX\LUJ`�VM�TPKKSL�MYLX\LUJPLZ��;OPZ�
WHYHTL[LY�JHU�VUS`�IL�HJJLZZLK�^OLU�'3�/+&�PZ�VU� რ რ �

8 ���e���
�����

(KQ\Z[�[OL�^PK[O�VM�[OL�TPKKSL�MYLX\LUJ`�IHUK�HMMLJ[LK��;OPZ�
WHYHTL[LY�JHU�VUS`�IL�HJJLZZLK�^OLU�'3�/+&�PZ�VU� რ რ �

�,8�36>� 3V^�MYLX\LUJ`�YHUNL�IVVZ[�J\[�

,8�36

;@7, ,8�36��36�*<;
�,8�36�

:L[�^OL[OLY�[V�IVVZ[�J\[�[OL�SV^�MYLX\LUJ`�YHUNL��'3�.1��
VY�JSLHYS`�J\[�\UULJLZZHY`�SV^�MYLX\LUJPLZ��.1�%76���;OPZ�
WHYHTL[LY�JHU�VUS`�IL�HJJLZZLK�^OLU�'3�.1�PZ�VU�

რ რ

.(05 ¶��K)e���K)
��K)�

(KQ\Z[�HTV\U[�VM�IVVZ[�J\[�VM�SV^�MYLX\LUJPLZ�I`�����e����
K)��;OPZ�WHYHTL[LY�PZ�ZOV^U�VUS`�^OLU�[OL�6;2'�PZ�ZL[�[V�'3�
.1��>OLU�ZL[�[V�.1�%76��P[�PZ�UV[�ZOV^U�

რ რ �

-9,8<,5*@ ��/ae���R/a
����/a�

(KQ\Z[�,8�IVVZ[�J\[�MYLX\LUJ`�VM�SV^�MYLX\LUJPLZ��;OPZ�
WHYHTL[LY�JHU�VUS`�IL�HJJLZZLK�^OLU�'3�.1�PZ�VU� რ რ �

�,MMLJ[�ZLUK�SL]LSZ

9,=�:,5+ 9,=,9)
:,5+�3,=,3

�e���
��� (KQ\Z[�[OL�ZPNUHS�SL]LS�ZLU[�MYVT�[OL�[YHJR�[V�[OL�YL]LYI�LMMLJ[� რ რ

*/6�:,5+
*/69<:�
+,3(@�:,5+�
3,=,3

�e���
���

(KQ\Z[�[OL�ZPNUHS�SL]LS�ZLU[�MYVT�[OL�[YHJR�[V�[OL�JOVY\Z�KLSH`�
LMMLJ[� რ რ

-(+,9 -(+,9 �e���
����� (KQ\Z[�[OL�J\YYLU[�]VS\TL� რ რ რ

:;�3052 :;,9,6�3052 6U�6MM
�6MM�

:^P[JO�VU�VMM�[V�ZL[�[OL�Z[LYLV�SPUR�M\UJ[PVU�[OH[��
JVUULJ[Z�[^V�TVUV�[YHJRZ�[VNL[OLY�� რ რ �

05=,9; 05=,9; 6U�6MM
�6MM�

:L[�^OL[OLY�[OL�WOHZL�VM�H�[YHJR�PZ�PU]LY[LK�VY�UV[��:L[�P[�[V�
1HH�[V�\ZL�UVYTHS�WOHZL�VY�10�[V�PU]LY[�[OL�WOHZL�� რ რ �

56;,

�O <ZL�[OL�10�1((�ZVM[�RL`�[V�[\YU�'3�*+��
'3�/+&��'3�.1��4'8�5'0&��%*1�5'0&�HUK�
+08'46�WHYHTL[LYZ�65�6--��

�O >OLU�H�Z[LYLV�SPUR�PZ�65��[OL�+08'46�
WHYHTL[LY�PZ�ZOV^U�HZ�+08'46�.�MVY�[OL�
VKK�[YHJR��HUK�HZ�+08'46�4�MVY�[OL�L]LU�
[YHJR��
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<ZPUN�ZLUK�YL[\YU�LMMLJ[Z
:LUK�YL[\YU�LMMLJ[Z��^OPJO�HYL�YV\[LK�PU[LYUHSS`�I`�[OL�TP_LYZ��JHU�IL�HWWSPLK�[V�ZPNUHSZ�PUW\[�[V�[OL�
PUW\[�HUK�[YHJR�TP_LYZ��@V\�JHU�HKQ\Z[�[OL�ZLUK�YL[\YU�LMMLJ[�SL]LSZ�MVY�LHJO�PUW\[�HUK�[YHJR�\ZPUN�
[OLPY�ZLUK�SL]LSZ��^OPJO�ZL[�[OL�HTV\U[�VM�ZPNUHS�ZLU[�[V�[OL�LMMLJ[��
/LYL�^L�L_WSHPU�OV^�[V�ZLSLJ[�[OL�ZLUK�YL[\YU�LMMLJ[�WH[JO�HUK�HKQ\Z[�[OL�HTV\U[�HWWSPLK�[V�LHJO�
[YHJR�

�(KQ\Z[�[OL�ZLUK�YL[\YU�LMMLJ[�SL]LSZ�MVY�
LHJO�[YHJR:LSLJ[�HU�LMMLJ[�HUK�WH[JO

� :LSLJ[�10�1((�HUK�ZL[�P[�[V�10�

� 7YLZZ�

� �7YLZZ� �ILULH[O� �

7YLZZ� �ILULH[O� ��

�
:LSLJ[�2#6%*�HUK�JOVVZL�
[OL�WH[JO�

� 7YLZZ�

*OHUNL�TLU\

*OHUNL�
ZL[[PUN�

� :LSLJ[�4'8�5'0&�VY�%*1�5'0&�HUK�
HKQ\Z[�[OL�ZL[[PUN�

*OHUNL�TLU\

*OHUNL�ZL[[PUN�

*OHUNL�TLU\

*OHUNL�WH[JO�

� :LSLJ[�HU�PUW\[�VY�[YHJR�

:LSLJ[�PUW\[�VY�[YHJR�

69
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<ZPUN�PUZLY[�LMMLJ[Z�VU�[YHJRZ
@V\�JHU�\ZL�HU�PUZLY[�LMMLJ[�VU�HSYLHK`�YLJVYKLK�[YHJRZ��

� 7YLZZ�

� 7YLZZ�

:LSLJ[�+0276�54%�HUK�ZL[�
[OL�[YHJR��

+PZWSH`� :PNUHS�ZV\YJL
0UW\[���0UW\[� 6UL�PUW\[

0UW\[��� )V[O�PUW\[Z

;YHJR�¶;YHJR� 6\[W\[�VM�VUL�TVUV�[YHJR

;YHJR���¶;YHJR��� 6\[W\[�VM�VUL�Z[LYLV�[YHJR��
VY�[^V�TVUV�[YHJRZ�

4HZ[LY :PNUHS�ILMVYL�[OL�4(:;,9�MHKLY

*OHUNL�TLU\

*OHUNL�PUW\[�
ZV\YJL

� :LSLJ[�2#6%*�HUK�ZL[�P[�

@V\�JHU�ZLSLJ[�[OL�WH[JO�^OPSL�WSH`PUN�IHJR�
[V�OLHY�[OL�LMMLJ[�

*OHUNL�TLU\

*OHUNL�
WH[JO�

� :LSLJ[�10�1((�HUK�ZL[�P[�[V�1P�
*OHUNL�TLU\

*OHUNL�
ZL[[PUN�

(JJLZZPUN�[OL�LMMLJ[�ZL[[PUNZ

7YLZZ� �ILULH[O� �[V��
HJJLZZ�[OL�PUZLY[�LMMLJ[�
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<ZPUN�H�THZ[LYPUN�LMMLJ[
<ZL�H�THZ[LYPUN�LMMLJ[�HZ�HU�PUZLY[�LMMLJ[�[V�WYVJLZZ�[OL�MPUHS�Z[LYLV�ZPNUHS�^OLU�TP_PUN�KV^U�[V�
[OL�THZ[LY�[YHJR�
:LSLJ[�H�4(:;,905.�HSNVYP[OT�[V�HWWS`�[OL�LMMLJ[�[V�[OL�ZPNUHS�ILMVYL�[OL�4(:;,9�MHKLY��

/05;

�O <ZL�H�4(:;,905.�HSNVYP[OT�LMMLJ[�[V�
WYVJLZZ�[OL�MPUHS�Z[LYLV�TP_�ZPNUHS�

56;,

�O >OLU�[OL�PUZLY[�LMMLJ[�PZ�HWWSPLK�ILMVYL�[OL�
4(:;,9�MHKLY�PU�HK]HUJL��[OL�PUZLY[�LMMLJ[�
JHUUV[�HSZV�IL�HWWSPLK�[V�V[OLY�[YHJRZ��
LP[OLY�K\YPUN�YLJVYKPUN�VY�WSH`IHJR��

�O ([�Z[LW����PM�`V\�OLHY�KPZ[VY[PVU�^OLU�[OL�
THZ[LYPUN�LMMLJ[�PZ�HWWSPLK�[V�[OL�ZPNUHS��
JOLJR�[OL�ZV\UK�VM�[OL�WSH`IHJR�[YHJRZ�HUK�
SV^LY�HUK�YLHKQ\Z[�[OLPY�MHKLYZ���0M�H�[YHJR�
ZV\UK�PZ�KPZ[VY[LK��HKQ\Z[�[OH[�[YHJR��

�O @V\�JHU�ZLSLJ[�:[LYLV��+\HS��4PJ�VY�
4HZ[LYPUN�HSNVYP[OTZ��0M�`V\�ZL[�HUV[OLY�
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.V�MVY^HYK���Z[LW
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�[OL�[YHJR�ZLX
\LUJLY

>OLU�\ZPUN�Z[LW�PUW\[�MVY�H�ZLX\LUJL��`V\�
JHU�PUZLY[�HUK�KLSL[L�ILH[Z��
@V\�JHU�L]LU�PUZLY[�HUK�KLSL[L�H�U\TILY�
VM�ILH[Z�[OH[�KPMMLY�MYVT�[OL�WYVQLJ[�[PTL�
ZPNUH[\YL��JOHUNPUN�[OL�[PTL�ZPNUH[\YL�MVY�
VUS`�[OH[�WHY[�

�
7YLZZ�

:[HY[�Z[LW�PUW\[�

�
*OHUNL�TLU\

:LSLJ[�+05�$'#6�[V�PUZLY[�ILH[Z�VY�
&'.�$'#6�[V�KLSL[L�ILH[Z�

7YLZZ�

�
*OHUNL�TLU\

:LSLJ[�':'%76'�

7YLZZ�

�

�

0UZLY[PUN�HUK�KLSL[PUN�ILH[Z

� :LSLJ[�5+)0#674'�HUK�ZL[�P[�[V�0Q�
[V�UV[�JOHUNL�[OL�[PTL�ZPNUH[\YL�VY�
#FF�[V�JOHUNL�[OL�[PTL�ZPNUH[\YL�

*OHUNL�TLU\

*OHUNL�ZL[[PUN�

*OHUNL�ZL[[PUN�

*OHUNL�TLU\

:LSLJ[�$'#6�HUK�ZL[�[OL�U\TILY�
VM�ILH[Z�[OH[�`V\�^HU[�[V�PUZLY[�VY�
KLSL[L�

�

4V]L�[OL�J\YZVY�[V�[OL�WVZP[PVU�^OLYL�
`V\�^HU[�[V�PUZLY[�VY�KLSL[L�ILH[Z��

4V]L�J\YZVY

.V�IHJR���Z[LW

.V�MVY^HYK���Z[LW

7YLZZ� �ILULH[O� �VY� �
[V�JOHUNL�[OL�SLUN[O�VM�VUL�Z[LW�[V�H�
IHY��ILH[�VY���[O�UV[L�

7YLZZ� �ILULH[O� ��
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One beat inserted here

Note-on
Loop or file length

1 3 5

1 3 5

One beat deleted here

1 3 5

1 3 5
Note-on

Loop or file length

�O >OLU�`V\�KLSL[L�ILH[Z��[OL�ZV\UKZ�VM�
SVVWZ�HUK�MPSLZ�WSH`PUN�IHJR�H[�[OH[�[PTL�^PSS�
ILJVTL�ZOVY[LY�I`�[OL�ZHTL�HTV\U[�

�O >OLU�`V\�PUZLY[�ILH[Z��[OL�ZV\UKZ�VM�SVVWZ�
HUK�MPSLZ�WSH`PUN�IHJR�^PSS�IL�J\[�H[�[OH[�
WVPU[�

�O 0M�`V\�PUZLY[�VY�KLSL[L�ILH[Z�[OH[�KPMMLY�MYVT�
[OL�ZL[�[PTL�ZPNUH[\YL��[OL�[PTL�ZPNUH[\YL�MVY�
[OH[�WHY[�TPNO[�JOHUNL�KLWLUKPUN�VU�[OL�
5+)0#674'�ZL[[PUN�HZ�MVSSV^Z��

:0.5(;<9,!�[PTL�ZPNUH[\YL�ZL[[PUNZ�

:L[[PUN

5V ;OL�[PTL�ZPNUH[\YL�KVLZ�UV[�JOHUNL��;OL�ILH[Z�HYL�
ZOPM[LK�I`�[OL�HTV\U[�PUZLY[LK�VY�KLSL[LK�

(KK

0M�`V\�PUZLY[�ILH[Z��[OL�[PTL�ZPNUH[\YL�VM�[OL�IHY�[OH[�
JVU[HPUZ�[OL�SHZ[�PUZLY[LK�ILH[�^PSS�JOHUNL��
-VY�L_HTWSL��PM���ILH[Z�HYL�PUZLY[LK�PU[V�H�ZVUN�^P[O�
H�����[PTL�ZPNUH[\YL��[OL�IHY�^OLYL�[OL��YK�ILH[�PZ�
HKKLK�^PSS�ILJVTL�����

1 2 3 4

1 2 3 4

Three beats 
inserted here

4/4 7/4 4/4

4/4

0M�`V\�KLSL[L�ILH[Z��[OL�[PTL�ZPNUH[\YL�VM�[OL�IHY�[OH[�
[OL`�HYL�KLSL[LK�MYVT�^PSS�JOHUNL��
-VY�L_HTWSL��PM���ILH[Z�HYL�KLSL[LK�MYVT�H�ZVUN�^P[O�
H�����[PTL�ZPNUH[\YL��[OH[�IHY�^PSS�ILJVTL������

1 2 3 4

1

Three beats 
deleted here

5/4

4/4

2
4/4

3 4

;OL�[PTL�ZPNUH[\YL�VM�VUS`���IHY�JOHUNLZ��[PTL�
ZPNUH[\YLZ�VM�V[OLY�IHYZ�KV�UV[�JOHUNL��

56;,
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7SH`PUN�IHJR�H�ZLX\LUJL
<ZL�[OL�MVSSV^PUN�WYVJLK\YLZ�[V�WSH`�IHJR�[OL�ZLX\LUJL�[OH[�`V\�THKL�

;YHJR�ZLX\LUJLY�65

� 7YLZZ�

�� 7YLZZ�

�
*OHUNL�TLU\

:LSLJ[�64-�5'3�

7YLZZ�

7SH`IHJR�MYVT�[YHJR�ZLX\LUJLY�ZJYLLU 7SH`IHJR�MYVT�[OL�;VW�:JYLLU

� 7YLZZ�

7YLZZ�[V�Z[VW�WSH`IHJR

7YLZZ�[V�Z[VW�WSH`IHJR

7YLZZ�[V�MHZ[�MVY^HYK

7YLZZ�[V�YL^PUK

7YLZZ� �ILULH[O� �[V�[\YU�
[OL�[YHJR�ZLX\LUJLY�65�6--�

7YLZZ�HUK�OVSK� �HUK�WYLZZ� �
[V�YL[\YU�[V�[OL�ILNPUUPUN��

7YLZZ�HUK�OVSK� �HUK�WYLZZ� �
[V�YL[\YU�[V�[OL�ILNPUUPUN��

78



79

<
ZPUN

�[OL�[YHJR�ZLX
\LUJLY



<
ZPUN

�LMMLJ[Z

6]LY]PL^�VM�LMMLJ[Z
;OL� �OHZ�[^V�[`WLZ�VM�I\PS[�PU�LMMLJ[Z!� PUZLY[�LMMLJ[Z�HUK�ZLUK�YL[\YU�LMMLJ[Z��;OLZL�JHU�IL�
\ZLK�H[�[OL�ZHTL�[PTL��
,MMLJ[Z�JHU�VUS`�IL�\ZLK�^OLU�[OL�WYVQLJ[�ZHTWSPUN�YH[L�PZ������R/a��

80

0UZLY[�LMMLJ[Z

;OL� �OHZ�H�]HYPL[`�VM�PUZLY[�LMMLJ[Z�[OH[�HYL�\ZLM\S�^OLU�YLJVYKPUN��PUJS\KPUN�MVY�N\P[HY��IHZZ�HUK�
THZ[LYPUN��0UZLY[�LMMLJ[Z�HYL�HWWSPLK�[V�ZWLJPÄJ�ZPNUHS�WH[OZ��
0UZLY[�LMMLJ[Z�JHU�IL�WSHJLK�PU�[OL�MVSSV^PUN�WSHJLZ�HJJVYKPUN�[V�[OL�HWWSPJH[PVU��

0UZLY[LK�HM[LY�[OL�PUW\[��`V\�JHU�YLJVYK�[OL�PUW\[�ZPNUHS�^P[O�[OL�LMMLJ[��
�:LL�¸(WWS`PUN�PUZLY[�LMMLJ[Z¹�VU�7�����
0UZLY[LK�VU�H�[YHJR��`V\�JHU�OLHY�[OL�LMMLJ[�K\YPUN�WSH`IHJR�VM�[OH[�H\KPV�[YHJR��
�:LL�¸<ZPUN�[OL�PUZLY[�LMMLJ[Z�VU�[YHJRZ¹�VU�7�����
0UZLY[LK�Q\Z[�ILMVYL�[OL�4(:;,9�MHKLY��`V\�JHU�HWWS`�[OL�LMMLJ[�^OLU�TP_PUN�KV^U��YLJVYKPUN�
H�ÄUHS�Z[LYLV�TP_�[V�[OL�THZ[LY�[YHJR���
�:LL�¸<ZPUN�H�THZ[LYPUN�LMMLJ[¹�VU�7�����

���0UW\[!

���;YHJR!

���4HZ[LY!

1. Input (enabled inputs)

2. Track (enabled tracks)

3. Master (just before the MASTER fader)

MASTER
fader

Insert
Effect

Insert
Effect

Recording data

Track 1

Insert
EffectTrack 2

Insert
EffectTrack 8

Insert
Effect

OUTPUT

(SNVYP[OTZ�HUK�WH[JOLZ�

0UZLY[�LMMLJ[Z�HYL�HYYHUNLK�PU�NYV\WZ�JHSSLK�¸HSNVYP[OTZ¹�HJJVYKPUN�[V�[OL�PUZ[Y\TLU[�VY�HWWSPJH[PVU��(U�
HSNVYP[OT�PZ�H�SPULHY�ZLYPLZ�VM�H�]HYPL[`�VM�LMMLJ[�TVK\SLZ��Z\JO�HZ�JVTWYLZZPVU��KPZ[VY[PVU�HUK�KLSH �̀�
(U�LMMLJ[�TVK\SL�JVUZPZ[Z�VM�[^V�LSLTLU[Z·[OL�LMMLJ[�[`WL�HUK�P[Z�WHYHTL[LYZ�
(�¸WH[JO¹�PZ�[OL�ZH]LK�JVTIPUH[PVU�VM�[OL�LMMLJ[�[`WLZ�HUK�WHYHTL[LYZ�VM�LHJO�TVK\SL��
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�LMMLJ[Z

7H[JO�

(SNVYP[OT�

4VK\SL�

,MMLJ[�[`WL�

7HYHTL[LY�

*SLHU�*Y\UJO

A�*3,(5

*647�
3040;,9 ,-? 79,

(47
�)(5+
,8 A59

46+<3(;065�

+,3(@ 9,=,9) 7(;*/
3,=,3

46+<3(;065�
+,3(@

*OVY\Z

+LW[O
9H[L
;VUL
4P_

+LW[O
9H[L
;VUL
4P_

+LW[O
9H[L
9LZVUHUJL
4HU\HS

,UZLTISL -SHUNLY

L[J��¯

+PZ[VY[PVU

Stereo

Bass

(SNVYP[OT�

6YKLY�

6YKLY�

6YKLY�

+PZWSH`�

+PZWSH`�

+PZWSH`�

4VUV�

4VUV�

6YKLY�

6YKLY�

6YKLY�

+PZWSH`�

+PZWSH`�

+PZWSH`�

:[LYLV�

:[LYLV�

:[LYLV�

:[LYLV�

4VUV�
í�

4VUV�
í�

(SNVYP[OT�UHTL� +PZWSH`�UHTL� 5\TILY�VM�WH[JOLZ�
�WYLWYVNYHTTLK�

� �*SLHU�HUK�JY\UJO`�ZV\UKZ�[OH[�HYL�Z\P[HISL�MVY�N\P[HYZ

*SLHU�*Y\UJO *SLHU �������
� �6]LYKYP]L�HUK�V[OLY�KPZ[VY[LK�ZV\UKZ�Z\P[HISL�MVY�N\P[HYZ�

+PZ[VY[PVU +PZ[VY[PVU �������
� �0UZ[Y\TLU[�ZPT\SH[PVU�HSNVYP[OT�[OH[�PZ�Z\P[HISL�MVY�N\P[HYZ�

(JV�)HZZ�:04 (JV�)HZZ �������
� �(SNVYP[OT�[OH[�PZ�Z\P[HISL�MVY�YLJVYKPUN�IHZZ�N\P[HYZ�

)HZZ )HZZ �������
� �(SNVYP[OT�[OH[�PZ�Z\P[HISL�MVY�]VJHSZ�HUK�V[OLY�TPJ�YLJVYKPUNZ

4PJ 4PJ �������
� �(SNVYP[OT�MVY�[^V�JVTWSL[LS`�PUKLWLUKLU[�TPJ�JOHUULSZ�

+\HS�4PJ +\HS�4PJ �������
� �(SNVYP[OT�MVY�Z`U[OZ��I\PS[�PU�TPJZ�HUK�V[OLY�Z[LYLV�YLJVYKPUN

:[LYLV :[LYLV �������
� �(SNVYP[OT�MVY�WYVJLZZPUN�MPUHS�Z[LYLV�TP_�ZPNUHSZ

4HZ[LYPUN 4HZ[LYPUN �������



<
ZPUN

�LMMLJ[Z

82

:LUK�YL[\YU�LMMLJ[Z

:LUK�YL[\YU�LMMLJ[Z�HYL�JVUULJ[LK�PU[LYUHSS`�[V�[OL�[YHJR�TP_LY�ZLUK�YL[\YU�I\Z��;OL�KLW[O�VM�[OL�
ZLUK�YL[\YU�LMMLJ[Z�JHU�IL�HKQ\Z[LK�^P[O�[OL�[YHJR�ZLUK�SL]LSZ��HTV\U[Z�VM�ZPNUHS�ZLU[�[V�[OL�LMMLJ[���
>OLU�`V\�YHPZL�H�[YHJR�Z�ZLUK�SL]LS�MYVT����P[Z�ZPNUHS�PZ�ZLU[��PUW\[��[V�[OL�ZLUK�YL[\YU�LMMLJ[��;OL�
ZPNUHS�WHZZLZ�[OYV\NO�[OL�LMMLJ[�HUK�PZ�YL[\YULK��YV\[LK��[V�ILMVYL�[OL�4(:;,9�MHKLY��HUK�TP_LK�
^P[O�[OL�VYPNPUHS�ZV\UK�VM�[OH[�[YHJR��

(SNVYP[OT��+PZWSH`�UHTL� 5\TILY�VM�WH[JOLZ��
�HSYLHK`�WYVNYHTTLK�WH[JOLZ��

9,=,9)��:,5+�9,=,9)� ��������

*/69<:�+,3(@��:,5+�*/69<:�+,3(@� ��������

MASTER
fader

Track 1

OUTPUT

CHORUS/DELAY

REV
SEND

Track 2

Track 8

CHO
SEND

REVERB



:LSLJ[PUN�LMMLJ[�WH[JOLZ
:LSLJ[� [OL�LMMLJ[�WH[JO�[OH[�`V\�^HU[� [V�\ZL��-VY� [OL� PUZLY[�LMMLJ[��JOVVZL�HU�HSNVYP[OT�[OH[� PZ�
Z\P[HISL�MVY�[OL�PUZ[Y\TLU[�VY�HWWSPJH[PVU��

� 7YLZZ�

(JJLZZPUN�[OL�LMMLJ[�ZL[[PUNZ
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� :LSLJ[�10�1((�HUK�ZL[�P[�[V�10�
*OHUNL�TLU\

*OHUNL�ZL[[PUN�

� :LSLJ[�HU�HSNVYP[OT��^OLU�ZL[[PUN�HU�
PUZLY[�LMMLJ[��

*OHUNL�HSNVYP[OT�

*OHUNL�TLU\

� :LSLJ[�H�WH[JO�

*OHUNL�WH[JO�

*OHUNL�TLU\

7YLZZ� �ILULH[O� �[V�
ZLSLJ[�HU�PUZLY[�LMMLJ[��

7YLZZ� �ILULH[O� �[V�
ZLSLJ[�H�YL]LYI�ZLUK�YL[\YU�LMMLJ[�

7YLZZ� �ILULH[O� �[V�
ZLSLJ[�H�JOVY\Z�KLSH`�ZLUK�YL[\YU�LMMLJ[�
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�LMMLJ[Z *OHUNL�[OL�UHTL�VM�[OL�J\YYLU[�WH[JO�

� 7YLZZ�

(JJLZZPUN�[OL�LMMLJ[�ZL[[PUNZ

*OHUNPUN�WH[JO�UHTLZ�

@V\�JHU�JOHUNL�[OL�UHTL�VM�[OL�WH[JO�[OH[�PZ�J\YYLU[S`�ZLSLJ[LK��

*OHUNPUN�WH[JO�UHTLZ�

� :LSLJ[�10�1((�HUK�ZL[�P[�[V�1P�

*OHUNL�ZL[[PUN�

*OHUNL�TLU\

� :LSLJ[�[OL�HSNVYP[OT�HUK�WH[JO�

*OHUNL�ZL[[PUN�

*OHUNL�TLU\

� :LSLJ[�4'0#/'�

7YLZZ�

*OHUNL�TLU\

� *OHUNL�[OL�UHTL�

*OHUNL�
JOHYHJ[LY�

+LSL[L�
JOHYHJ[LY

0UZLY[�
JOHYHJ[LY�

4V]L�J\YZVY

7YLZZ�
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7YLZZ� �ILULH[O� �[V�
ZLSLJ[�HU�PUZLY[�LMMLJ[��

7YLZZ� �ILULH[O� �[V�
ZLSLJ[�H�YL]LYI�ZLUK�YL[\YU�LMMLJ[�

7YLZZ� �ILULH[O� �[V�
ZLSLJ[�H�JOVY\Z�KLSH`�ZLUK�YL[\YU�LMMLJ[�



<ZPUN�LMMLJ[Z�VUS`�MVY�TVUP[VYPUN
>OLU�HU�PUZLY[�LMMLJ[�PZ�HWWSPLK�[V�HU�PUW\[��\Z\HSS`�[OL�ZV\UK�^P[O�[OL�LMMLJ[�HWWSPLK�PZ�YLJVYKLK�
[V�[OL�[YHJR��)`�HWWS`PUN�HU�PUZLY[�LMMLJ[�VUS`�[V�TVUP[VYPUN��PUW\[�ZPNUHSZ�JHU�IL�YLJVYKLK�^P[OV\[�
LMMLJ[Z�[V�[YHJRZ��
-VY�L_HTWSL��`V\�JHU�YLJVYK�]VJHSZ�^P[OV\[�HU�LMMLJ[��I\[�\ZL�H�TPJ�PUZLY[�LMMLJ[�VU�[OL�TVUP[VYPUN�
ZPNUHS�[V�THRL�P[�LHZPLY�MVY�[OL�]VJHSPZ[�[V�ZPUN��

/05;

�O ;OL�ZL[[PUNZ�THKL�OLYL�HYL�Z[VYLK�MVY�LHJO�
WYVQLJ[�ZLWHYH[LS �̀

�O 0M�ULJLZZHY �̀�YLZL[�[V�9GV�ILMVYL�YLJVYKPUN�
V[OLY�WHY[Z�

� :LSLJ[�[OL�HSNVYP[OT�HUK�WH[JO�

� 7YLZZ�

(JJLZZPUN�[OL�LMMLJ[�ZL[[PUNZ

*OHUNL�TLU\

*OHUNL�ZL[[PUN�

>L[ 0UW\[�ZPNUHSZ�HYL�YLJVYKLK�[V�[YHJRZ�HM[LY�ILPUN�
WYVJLZZLK�I`�[OL�PUZLY[�LMMLJ[���+LMH\S[�

+Y`

0UW\[�ZPNUHSZ�HYL�YLJVYKLK�[V�[YHJRZ�ILMVYL�
ILPUN�WYVJLZZLK�I`�[OL�PUZLY[�LMMLJ[��;OL�PUW\[�
ZPNUHS�TVUP[VYLK�MYVT�[OL�6<;7<;�HUK�7/65,:�
QHJRZ��OV^L]LY��PZ�WYVJLZZLK�I`�[OL�PUZLY[�
LMMLJ[�

:LSLJ[�4'%�5+)�HUK�THRL�[OL�
ZL[[PUN�

�
*OHUNL�TLU\

*OHUNL�ZL[[PUN�
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7YVQLJ[Z�HUK�H\KPV�MPSLZ
;OL� �THUHNLZ�[OL�KH[H�HUK�ZL[[PUNZ�[OH[�HYL�ULJLZZHY`�[V�WSH`�IHJR�ZVUNZ�[OH[�`V\�OH]L�
JYLH[LK�PU�\UP[Z�JHSSLK�¸WYVQLJ[Z�¹�;YHJR�H\KPV�YLJVYKPUNZ�HYL�ZH]LK�HZ�>(=�MPSLZ�

��(\KPV�KH[H�MVY�L]LY`�[YHJR�PUJS\KPUN�[OL�THZ[LY�
��4P_LY�ZL[[PUNZ�
��,MMLJ[�ZL[[PUNZ�
��4HYR�PUMVYTH[PVU�
��4L[YVUVTL�ZL[[PUNZ�
��;\ULY�ZL[[PUNZ�
��:HTWSLY�ZL[[PUNZ�
��9O`[OT�ZL[[PUNZ�
��;YHJR�ZLX\LUJLY�ZL[[PUNZ�
��9LJVYKLY�ZL[[PUNZ�

>OLU�H�WYVQLJ[�PZ�JYLH[LK��H�MVSKLY�^P[O�[OL�ZHTL�
UHTL�PZ�JYLH[LK�PUZPKL�[OL�7961,*;�MVSKLY�VU�
[OL�:+�JHYK��
(SS�[OL�KH[H�MVY�[OH[�WYVQLJ[�PZ�ZH]LK�PUZPKL�[OH[�
MVSKLY��;OL�H\KPV�KH[H�MVY�[OH[�WYVQLJ[�PZ�ZH]LK�PU�
[OL�(<+06�Z\IMVSKLY�PUZPKL�[OH[�WYVQLJ[�Z�MVSKLY��

+H[H�ZH]LK�PU�H�WYVQLJ[

7YVQLJ[Z�VU�[OL�:+�JHYKZ



91

>
V
YRPUN

�^
P[O�W

YV
QLJ[Z�HUK

�H\K
PV
�Ä
SLZ

7YV[LJ[PUN�HUK�ZLSLJ[PUN�WYVQLJ[Z

@V\�JHU�WYV[LJ[� [OL�J\YYLU[S`� SVHKLK�
WYVQLJ[�[V�WYL]LU[�P[�MYVT�ILPUN�ZH]LK�VY�
KLSL[LK�ZV�[OH[� P[Z�JVU[LU[Z�JHUUV[�IL�
JOHUNLK��

3VHK�H�WYVQLJ[�ZH]LK�VU�[OL�:+�JHYK��

� 7YLZZ�

56;,

�O >OLU�H�WYVQLJ[�PZ�WYV[LJ[LK��`V\�JHUUV[�
YLJVYK�PU�P[�VY�LKP[�P[��HUK�HU`�JOHUNLZ�^PSS�
UV[�IL�ZH]LK�[V�[OL�:+�JHYK��:L[�2416'%6�
[V�1HH�PM�`V\�^HU[�[V�YLJVYK�PU�P[�VY�LKP[�P[�
HNHPU�

�O 7YVQLJ[Z�[OH[�HYL�UV[�WYV[LJ[LK�^PSS�IL�
H\[VTH[PJHSS`�ZH]LK�[V�[OL�:+�JHYK�^OLU�
`V\�[\YU�[OL�76>,9�Z^P[JO�6--�VY�SVHK�
HUV[OLY�WYVQLJ[�

�O >L�YLJVTTLUK�ZL[[PUN�2416'%6�[V�1P�
VUJL�`V\�JVTWSL[L�H�WPLJL�VM�T\ZPJ�[V�
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● Reorient or relocate the receiving antenna.

● Increase the separation between the equipment and receiver.

● Connect the equipment to an outlet on a circuit different from that the receiver is connected to.

● Consult the dealer or an experienced radio/TV technician for help.

FCC regulation warning (for U.S.A.)

This equipment has been tested and found to comply with the limits for a Class B digital device, 
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection 
against harmful interference in a residential installation. This equipment generates, uses, and can radiate 
radio frequency energy and, if not installed and used in accordance with the instructions, may cause 
harmful interference to radio communications. However, there is no guarantee that interference will not 
occur in a particular installation. If this equipment does cause harmful interference to radio or television 
reception, which can be determined by turning the equipment off and on, the user is encouraged to try 
to correct the interference by one or more of the following measures:
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