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1-introduction  

DWTX�OVSX

2WXVOVSXGSOTXLQSLSTWXMWXISMUBUWQXLRTX.XLRTXGSVQW
KSPTSNWXDUPVWPMSXDWT=X2WXVOVSXWTVXJ@RNWIWPV
MUTLSPU;NWXWPX)P@NRUTXWVXWPXGWQTUSPXUPVWQRKVUGW
TOQXISPXTUVWX-
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1ere  etape 

5H(UTVWXMOXIRVJQUWNXPWKWTTRUQWX-

H�PWXDUPVWPMSXDEC
H�UK?WX92)XBWIWNNWXHHHHHHHHHHH*
H0XQJTUTVRPKWTXMWX1"XS?IT
H7WO:X�PVWQOLVWOQTXSP>SBB
H�UNXJNWKVQU8OW
H7WO:XLSVWPVUSI&VQWTXNS@RQUV?IU8OWTXMWX5FFXS?IT
H7WO:XKSPMWPTRVWOQTXLSNRQUTJTXMWX5O�X$FG
H7WO:X�RK!TXISPSTXBWIWNNWTX4A3$
H�PX�RK!XTVJQJSX4A3$X
H�PXLSVWPVUI&VQWXNUPJRUQWXMWX0A0!XS?IT

H�SOQPWGUTXKQOKUBSQIW
H�WQX.XTSOMWQ
HEVRUP
H7QWIWN
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1ere  etape  

7JISPVR@WXMWXNRXDUPVWPMSXDECX

EVRLWXF5>

H9WVSOQPW<XNRXDECXWVXWPNWGW<XNWTX4XGUT

1ere  etape  

7JISPVR@WXMWXNRXDUPVWPMSXDECX

5F

H9WVSOQPW<XNRXDECXWVXWPNWGW<XNWTX4XGUT
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1ere  etape  

7JISPVR@WXMWXNRXDUPVWPMSXDECX

EVRLWXF0>5F

H*X7RPTXOPXISPMWXLRQBRUVAXGSOTXMWGQUW<XS;VWPUQ
KWKU
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1ere  etape  

7JISPVR@WXMWXNRXDUPVWPMSXDECX

EVRLWXF3>5F

H7JGUTTW<XNWTX"XGUTXMOXKSOGWQKNWXIJVRNNU8OW
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1ere  etape  

7JISPVR@WXMWXNRXDUPVWPMSXDECX

EVRLWXF1>5F

H*X7RPTXOPXISPMWXLRQBRUVAXGSOTXMWGQUW<XS;VWPUQ
KWKU
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1ere  etape  

7JISPVR@WXMWXNRXDUPVWPMSXDECX

EVRLWXF$>5F

H7JGUTTW<XNWTX4XGUTXMOXTOLLSQVXMWXKRQVSOK?W
H)VVWPVUSPXUNX�XWPXRX0X8OUXP6SPVXLRTXNRXI�IW
NSP@OWOQAXNWTXQWLJQWQXWVXNWTXIWVVQWXMWXK�VJXLSOQ
NWXQWISPVR@W=
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1ere  etape  

7JISPVR@WXMWXNRXDUPVWPMSXDECX

EVRLWXF4>5F

H*X7RPTXOPXISPMWXLRQBRUVAXGSOTXMWGQUW<XS;VWPUQ
KWKU
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1ere  etape  

7JISPVR@WXMWXNRXDUPVWPMSXDECX

EVRLWXF">5F

H7JGUTTW<XKWTXMWO:XMWQPU&QWTXGUT
�9WVUQW<XMJNUKRVWIWPVXNWXKUQKOUVX+RVVWPVUSPXUN
WTVXRVVRK?JX.XNRXDECXLRQXMWTXK	;NWT,
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1ere  etape  

7JISPVR@WXMWXNRXDUPVWPMSXDECX

EVRLWXF�>5F

H*X7RPTXOPXISPMWXLRQBRUVAXGSOTXMWGQUW<XS;VWPUQ
KWKU

H'QSBUVW<XWPXLSOQXWPNWGWQXMJNUKRVWIWPVXNWXTOLLSQV
MWXKRQVSOK?W=
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1ere  etape  

7JISPVR@WXMWXNRXDUPVWPMSXDECX

EVRLWXF�>5F

H9WVSOQPW<XNWXKUQKOUV
H9WVUQW<XMJNUKRVWIWPVXNWTX3XPRLLWT=
H/UWPXJGUMWIIWPVXQWLJQW<XS�XWNNWTXTWX;QRPK?RUWPV=
H9WVUQW<XMJNUKRVWIWPVXNWTXKRLSVTXIJVRNNU8OWT
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1ere  etape  

7JISPVR@WXMWXNRXDUPVWPMSXDECX

EVRLWX5F>5F

H*X7RPTXOPXISPMWXLRQBRUVAXGSOTXMWGQUW<XS;VWPUQ
KWKU

H*X#SUN.XNRXDECXWTVXMJISPVJW��
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3-Lockout  chip 

�O6WTVXKWXNRX(SK!�OVX2?ULX�X

EVRLWXF5>F1

2WVVWX'OKWXWTVXOPWXTJKOQUVJXIUTWXWPXLNRKWXLRQXDUPH
VWPMSXLSOQXWILWK?WQXMWX%SOWQXRGWKXMWTX%WO:XUIH
LSQVJTX-XUILSTTU;NWXMWX%SOWQXTOQXOPWXDEC
WOQSLJWPPWTXRGWKXMWTX%WO:X%RLSPRUTXSOXRIWQUKRUPT=
2WX8OUXLSTWXLQS;N&IWXTUXN6SPXGWO:XTWXTWQGUQXMW
��7�DEC LRQXW:WILNWXSOXMWX9SIXKOTVSI=X
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3-Lockout  chip 

(6UMWPVUBUWQXWVXNRXMJTRKVUGWQ

EVRLWXF0>F1

H(RXLOKWXWTVXUMWPVUBUR;NWXTOQXNWXKUQKOUVXLRQXNW
VW:VWX �5FX2�2�AXWVXWTVX@JPJQRNWIWPVXNR;WNNUTJW
TOQXNWXMWTTOTX 35�$)�X+�QRPKWAXEOQSLW,XSOXLRQBSUT
 35�3)�X+�C),XSOXWPKSQWXX 35�")�XSOXWPKSQW
 35�4)�X+�SP@X�SP@,=
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3-Lockout  chip 

(6UMWPVUBUWQXWVXNRXMWTRKVUGWQ

EVRLWXF3>F1

H'SOQXMJTRKVUGWQXNRXLOKWXUNXBROVXMJKSPPWKVWQXNR
'�DXP�1XMWXKWVVWXMWQPU&QW-XTSUVXMJNUKRVWIWPVXWPXNR
MWTTSOMRPVAXSOXLNOTX;SOQQUPAXNRXKSOLWQXRGWKXOPW
LUPKWXKSOLRPVWAXSOXWPKSQWXNRXMJVQOUQWXRGWKXOPW
7QWIWN=X+IUPUXLWQKWOTW,
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3-Lockout  chip 

EVRLWXF1>F1

H�6RUXK?SUTUVXNRXIJV?SMWXNRXLNOTX;SOQQUPWX-XOP
LWVUVXKSOLXMWX7QWIWNX-XGSUKUXNWXQJTONVRVAXLRT
VQ&TXLQSLQWXIRUTXWBBUKRKW�

H*XWVXGSUNRXGSVQWXDECXWTVXMW<SPPJWXMSQJPRGWPV�
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4-video  Output  

CSQVUWXGUMWSXKSILSTUVWX

EVRLWXF5>F4

'SOQ8OSUXQR%SOVWQXOPWXTSQVUWXGUMJSXKSILSTUVWXTOQ
GSVQWXDECX�XLRQKWX8OWXNRXDECXM6SQU@UPWXP6RX8O6OPW
TSQVUWX9/AXMOXKSOLXUILSTTU;NWXMWXNRX;QRPK?WQXTOQ
OPXJKQRPXM6SQMUAXOPWXVJNJAXOPXGUMJSLQS%WKVWOQ===
(RXTSQVUWXKSILSTUVWXNWXLWQIWV��X+.XPSVWQX8OWXKWQH
VRUPWTXDECXWOQSLJWPPWTXNRXLSTT&MWPVXM6SQU@UPW,
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4-video  Output  

CSQVUWXGUMWSXKSILSTUVWX

EVRLWXF0>F4

2WNRXTWXLRTTWXUKUAX<SSIXWVXW:LNUKRVUSPXTOQXNR
LQSK?RUPWXLR@W
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4-video  Output  

CSQVUWXGUMWSXKSILSTUVWX

EVRLWXF3>F4

H7WTTSOMW<X90X+TUVOJWXWPVQWXNWTXLSUPVTX)XWVX/,
H�WVVW<XNRXMWXK�VJXWNNWXGRXQWTWQGUQXLRQXNRXTOUVW
+TUXGSOTXNRXKRTTW<AXLRTXMWXLRPU8OW�XGSOTXLSOGW<
NRXQWILNRKWQXLRQXOPWXQJTUTVRPKWXMWX51FXS?IT=,
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4-video  Output  

CSQVUWXGUMWSXKSILSTUVWX

EVRLWXF1>F4
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4-video  Output  

CSQVUWXGUMWSXKSILSTUVWX

EVRLWXF$>F4

HCSOMW<AXOPXBUNXMOXLSUPVX) ROXLSUPVXIUNUWOXMW
N6UPVWQQOLVWOQXSP>SP

HMOXLSUPVX@ROK?WXMWXN6UPVWQQOLVWOQAXTSOMW<XNRXQJH
TUTVRPKWX90X+MWX51FXS?IT 8OWXN6SPXRXLQJKJMWIWPV
MWTTSOMJX.XN6JVRLWXP�3,XLOUTXQWNUW<HNRXROXLSUPVX/

HMOXLSUPVXMQSUVXMWXN6UPVWQQOLVWOQ QWNUWQHNRXQJTUTH
VRPKWXMWX1"XS?IT LOUTXQWNUW<HNRXJ@RNWIWPVXROXLSUPV
/

HMOXLSUPVX2 TSOMW<XNRXMWO:U&IWXQJTUTH
VRPKWXMWX1"XS?IT LOUTXQWNUW<HNRX.XNR
LRVVWXLSTUVUGWXMWXNRXLQUTWX92)

H9WNUWQHNWXLSUPVX7 +�RTTW,X.XNRXLRVVW
PJ@RVUGWXMWXNRXLQUTWX92) +�RTTW,=

+-
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4-video  Output  

CSQVUWXGUMWSXKSILSTUVWX

EVRLWXF4>F4

#SUN.XGSOTXRGW<XMSQJPRGWPVXGSVQWXTSQVUWXGUMJSXKSIH
LSTUVW=X(6UPVWQOLVWOQXLWQIWVXMWXK?SUTUQXN6UILJH
MWPKWXMWXMWXTSQVUWXGUMJSXMWXNRXDECXWVXJGUVWQ
M6RGSUQXOPWXUIR@WX@QUTW=X�NX�XRXOPWXLSTUVUSP
NSQT8OWXGSOTX�VWTXWPXTSQVUWXKSILSTUVWXWVXOPW
ROVQWXLSTUVUSPXNSQT8OWXGSOTX�VWTXWPXTSQVUWX9/=

http://bitcrusher.free.fr/NES_MODIFICATION_TUTORIAL_BITCRUSHER_UK.pdf
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5-audio  mods 

�SMUBUKRVUSPTX)OMUSX

EVRLWXF5>F4

(WXTSPXSQU@UPRNXMWXNRXDUPVWPMSXDECXWTVXISPSH
L?SPU8OWX;UWPX8OWXTRXLOKWXTSPSQWXTSUVXTVJQJS�XDUPH
VWPMSXLRQXTSOKUXM�JKSPSIUWXRXQRTTWI;NJXNWTX0
KRPRO:XWPVQWXWO:�X(RXISMUBUKRVUSPXQWHTJLRQWXNWXTSP
WPX0XKRPRO:XMUTVUPKVTX-XM�OPXK�VJXNWXKRPRNXPSUTW
�XN6STKX�9�X�XKRPRNX�RGX+Q�V?IU8OWX�X;RTTXTSOH
GWPV,XWVXMWXN�ROVQWXNWTXSTKX'ONTW=X�PXWPXLQSBUVH
WQRXLSOQXUPTVRNNWQXMWO:XTSQVUWTXTJLRQJWTAXLNOT
OPWXTSQVUWXKRT8OWXTVJQJSXWPXBRKRMWAXRUPTUX8OWXNWT
GSNOIWTXMWTXMWO:XKRPRO:=
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5-audio  mods 

�SMUBUKRVUSPTX)OMUSX

EVRLWXF0>F4

H(SKRNUTW<XNWTXMWO:XQJTUVRPKWTX91XWVX93AX8OU
QWLQJTWPVWPVXNWTXMWO:XKRPRO:XMWXNRXDEC=
H91X�XNWTXLONTWT
H93X�XDSUTWAXVQUAX�RG
H*7WTTSOMW<XNWTX�
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5-audio  mods 

#SNOIWXMWTX0X2RPRO:X

EVRLWXF3>F4

H9WVSOQPW<XNWXKUQKOUVAXQWILNRKW<XNWTXQJTUVRPKWT
8OWXGSOTXGWPW<XMWXMWTTSOMWQXLRQXMWO:XLSVWPH
VUSI&VQWTXMWX5FFXS?ITXTWNSPXNWXTK?JIRXKUHMWTTOT=

http://bitcrusher.free.fr/NES_MODIFICATION_TUTORIAL_BITCRUSHER_UK.pdf
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5-audio  mods 

#SNOIWXMWTX0X2RPRO:X

EVRLWXF3>F4

H*X9JRNUTRVUSPX-XGOWXMWTX8ORVQWTXBUNTX8OUXGSPV
WVQWXKSPPWKVJTXRO:X0XLSVWPVUSI&VQWTXMWX5FFXS?IT=
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5-audio  mods 

#SNOIWXMWTX0X2RPRO:X

EVRLWXF3>F4

H*X9JRNUTRVUSPXH*XRLWQ
OXMWXNRXLSTUVUSPXMWT
LSVRQMTXMWXGSNOIWTXMWXLUTVWTXTJLRQJWTAXRUPTUX8OW
MWTXMWO:XLQUTWTX%RK!XBWIWNNWTX4A3$X8OUXTWQSPV
OVUNUTJWTXLSOQXNWTXTSQVUWTXTJLRQJWT=
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5-audio  mods 

CSQVUWTXCJLRQJWTX

EVRLWXF1>F4

H9WLRQVUQXMOXLSUPVX0 WVXTSOMW<H�XNRXLRVVWXPJ@RVUGW
MOXKSPMWPTRVWOQXMWX5O�X+RVVWPVUSPXROXTWPT,
H2SPPWKVWQXNWXK�VJXLSTUVUBXMOXKSPMWPTRVWOQ MUQWH
KWVWIWPVXTOQXNRXLRVVWXLSTUVUGWXMWXNRXLQUTWX�RK!
4A3$ )OMUS�OVX(AXQWNUWQXTRXLRVVWXPJ@RVUGWX.XNR
IRTTW=9JLJVW<XN6SLJQRVUSPXWPXQWLRQVRPVXMOXLSUPVX5

+

-

D/X-X�RTTWX�X'SUPVX7XMWXN6JVRLWX CSQVUWX#UMWS�
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5-audio  mods 

CSQVUWTXCJLRQJWTX

EVRLWXF1>F4

H*9JRNUTRVUSPX-XLSOQXN6JVRLWX QWLRQVUQXMOXLSUPVX0
WVX5�XX%6RUXK?SUTUVXMWXQWTTSOMWQXMWO:XPSOGWRO:
BUNTXMWXN6ROVQWXK�VJXMOXKUQKOUV=X
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5-audio  mods 

CSQVUWTXCJLRQJWTX

EVRLWXF1>F4

H*9JRNUTRVUSPAXGOXTSOTXNWXKRLSVAXR@WPKWIWPVXMWT
BUNTAXBRUVWTX;UWPXRVVWPVUSPX.XNWTXBU:WQXLQSLQWH
IWPVAXKWNRXBRKUNUVWQRXNWXQWISPVR@WXMWXNRXDEC
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5-audio  mods 

CSQVUWX2RT8OWXCVJQJSX

EVRLWXF$>F4

H9WLRQVW<XMWXGSTXTSQVUWTXTJLRQJWTXLSOQXUPTVRNNWQ
WPXLRQRNN&NWXNRXTSQVUWX%RK!XTVJQJSAXP6SO;NUW<XLRT
MWXKSPPWKVWQXNRXIRTTWX.XNRXLRVVWXPJ@RVUGWXMOX%RK!
TVJQJS=
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5-audio  mods 

CSQVUWX2RT8OWXCVJQJSX

EVRLWXF$>F4

H'STUVUSPPWIWPVXMWXNRXLQUTWX%RK!XTVJQJSXTOQXNRXBRH
KRMWAXLSOQXLNOTXMWXKSIISMUVJ=
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5-audio  mods 

CSQVUWX2RT8OWXCVJQJSX

EVRLWXF$>F4

H#OXMOXMWTTSOTXMWXNRXLQUTWX%RK!XTVJQJS=X+SP
RLWQ
SUVXJ@RNWIWPVXNWXLSTUVUSPWIIWPVXMOXLSVWPH
VUSI&VQWXMWXN6JVRLWXTOUGRPVWAX8OUXLWQIWVVQR MW
MSTWQXNRXTVJQJSAXKRQXRKVOWNNWIWPVXK6WTVXBONN
MQSUVXWVX@ROK?W,
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5-audio  mods 

/RNRPKWXCVJQJS

EVRLWXF4>F4

9R%SOVW<XWPXLRQRNN&NWXNWXLSVRQMX7XMWX0A0!S?IT
RUPTUX8OWXN6UPVWQOLVWOQX2=X2WVVWXMWQPU&QWXISMUBUH
KRVUSPXLWQIWVXMWX MSTWQ�XN6RILNWOQXTVJQJSXMOXTU@H
PRNX@QRKWXROXLSVWPVUSI&VQWX7 GSOTXLRTTWQXMWXBONN
TVJQJSX.XBONNXISPS=X(6UPVWQOLVWOQX2AXGSOTXLWQIWV
M6RKVUGWQXSOXPSPXKWVVWXSLVUSP=X
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5-audio  mods 

/RNRPKWXCVJQJS

EVRLWXF4>F4

HEILNRKWIWPVXMWTXK	;NWT=
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6-Circuit Bending  

#UMWSX/WPMUP@X

EVRLWXF5>F1

H(WX;OVXMOXGUMWSX;WPMUP@XWTVXMWXKQJWQXMWTX@NUVK?
GUTOWNTXWPXKSOQVXHXKUQKOUVRPVXNRXLOKWXGUMWSXMWXNR
DEC=X#SUKUXNWTXQJTONVRVX8OWXN6SPXLWO:XS;VWPUQX-
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6-Circuit Bending  

#UMWSX/WPMUP@X

EVRLWXF5>F1

H#SUKUXTOQXNWXKUQKOUVXNWTXMWO:XLOKWTX.XKUQKOUV
;WPMWQAXWNNWTXTSPVXNR;WNNUTJWTX-
9'02F" +TOQXNRXLOKW,�X�$X''� +TOQXNWXKUQKOUV,
CD"1(C3"3D +TOQXNRXLOKW,�X�0X"1(C3"3 +TOQXNWXKUQH
KOUV,=XD/X-XKWVVWXMWQPUWQWXWTVXLRQBSUTXNR;WNUTJW
�7"1(C3"3'
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6-Circuit Bending  

#UMWSX/WPMUP@X

EVRLWXF0>F1

H'SOQXGUMWSX;WPMWQAXUNXGSOTXTOBBUVXMWXQWNUWQXNWT
LRVVWTXMWXKWTXKUQKOUVTXMWO:X.XMWO:XLSOQXQJRNUTWQ
NWTXNUVK?XGUTOWNTAXKWQVRUPWTXKSI;UPRUTSPTXBSPV
LNRPVWQXNRXDECAXM6ROVQWTXPSPAX.XGSOTXMWXK?SUTUQ=
H*W:WILNWXLR@WXTOUGRPVW=
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6-Circuit Bending  

#UMWSX/WPMUP@X

EVRLWXF3>F1

H�PWXBSUTXGSTX;WPMTXTWNWKVUSPJTAXTSOMW<X.XK?R8OW
LSUPVXOPXBUN=
HQWNUWQXKWTXBUNTXMWO:X.XMWO:X.XOPXMUTLSTUVUBXMW
GSVQWXK?SU:X-XUPVWQOLVWOQXSP>SPAX;SOVSPXLSOTTSUQA
LQUTWX92)XSOX'QUTWXLSOQXBUK?WX ;RPRPW�X
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6-Circuit Bending  

#UMWSX/WPMUP@X

EVRLWXF1>F1

H�6RUXK?SUTUVXMWXQWNUWQXK?R8OWXLSUPVX;WPMJXLRQXOPW
WI;RTWXMWXV�LWX BUK?WX;RPRPW�AXUNXIWXTOBBUVXWPH
TOUVWXMWXQWNUWQXRGWKXOPXKR;NWXSOXROVQWXT�TV&IW
NWTXMUBBJQWPVTXLSUPVTXWPVQWXWO:=
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Bonus  

9WTVROQWQXNWXTOLLSQVXMWXKRQVSOK?WX

EVRLWXF5>F5

HTUXGSOTXGSONW<XQWMSPPWQXOPWX%WOPWTTWX.XGSVQWXDEC
WVX8O6WNNWXPWXKNU@PSVWXLNOTXSOX8OWXVSOVWTXNWTXKRQH
VSOK?WTXIRQK?WPVXMOX5WQXKSOLAXGSOTXLSOGW<XK?RP@WQ
NWXKSPPWKVWOQXMWXKRQVSOK?WXLRQXOPXPWOBAXGSOTXWP
VQSOGWQW<XTOQXW;R�XWPXVRLRPVX DE�XD�D�ED7�XDECX"0
'�DX2�DDE2��9X 
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7-Contact 
CUXGSOTXRGW<XMWTX8OWTVUSPTXTOQXKWXVOVSX-

/UVHKQOT?WQ�?SVIRUN=KSI

H*XM6ROVQWTXVOVSXTOQXISPXTUVWX-X7UKVJWXIR@U8OWA
�9$F$AX7900FAX�/3F3
���'->>/��29�C�E9=�9EE=�9
H*RKVOXTOQX���=BRKW;SS!=KSI>/UVKQOT?WQ=/WPMUP@
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