
 1 

0ø.52'(1(7/(<ø&ø�7(0(//ø�6ø67(0�ø/(�'(9ø5�+,=,�
ÖLÇÜMÜ 

 
%DUÕú�*h9(11  Tuncay UZUN2 

1,2(OHNWURQLN�YH�+DEHUOHúPH�0�KHQGLVOL÷L�%|O�P� 
Elektrik-Elektronik Fakültesi 

<ÕOGÕ]�7HNQLN�hQLYHUVLWHVL���������%HúLNWDú��øVWDQEXO 
1e-posta: bguven@yildiz.edu.tr  2 e-posta: uzun@yildiz.edu.tr 

 
 
 

$QDKWDU�V|]F�NOHU��0LNURGHQHWOH\LFL��6D\ÕVDOgOoPH��'HYLU�+Õ]Õ 
 
 
ÖZET 
Mikrodenetleyiciler, günümüzde kontrol ve 
RWRPDV\RQ� ELULPOHULQGH� oRN� \D\JÕQ� RODUDN�
NXOODQÕODQ� VD\ÕVDO� W�POHúLN� GHYUHOHUGLU��
0LNURGHQHWOH\LFLOHU� VD\ÕVDO� YH� |UQHNVHO� LúDUHWOHULQ�
|Oo�P�� YH� GHQHWLPL� LoLQ� |]HOOLNOH� JHOLúWLULOPLú� ELU�
GRQDQÕPD�YH�\D]ÕOÕPD�VDKLSWLUOHU� 
 
'HYLU�KÕ]Õ�|Oo�P���ELUoRN�IL]LNVHO�ROD\ÕQ�|Oo�P��YH�
GHQHWLPL� VÕUDVÕQGD� VÕN� NDUúÕODúÕODQ� SUREOHPOHUGHQ�
ELULVLGLU�� %X� NRQXGD� JHOLúWLULOHQ� GRQDQÕP� YH�
\D]ÕOÕPODUÕQ� |Oo�OHQ� LúDUHWLQ� GH÷LúLPLQH� ED÷OÕ�
RODUDN� X\JXQ� ELU� úHNLOGH� NXOODQÕOPDVÕ� oRN�
önemlidir. 
 
%X� oDOÕúPDGD� PLNURGHQHWOH\LFL� WHPHOOL� GHYUH� LOH�
GHYLU�KÕ]ÕQÕ�|OoHELOHQ��VHUL�DUDED÷ODúÕPOÕ�RODUDN�3&�
LOH�KDEHUOHúHELOHQ�ELU�SURJUDPODQDELOLU�HQG�VWUL\HO�
elektronik |Oo�P�VLVWHPL�JHUoHNOHúWLULOPLúWLU� 
 
��*ø5øù 
'|Q�úW�U�F�OHU�� GH÷LúLN� JHULOLP� VHYL\HOHULQGH�
LúDUHWOHU� �UHWWL÷LQGHQ�� VD\ÕVDO� GHQHWOH\LFLOHU� LOH�
GR÷UXGDQ� ED÷ODQDPD]�� $QFDN� D]� VD\ÕGD�
G|Q�úW�U�F��� VD\ÕVDO� VLVWHPOHUH� GR÷UXGDQ�
ED÷ODQDELOLU�� %XQODU�� |Oo�OHQ� IL]LNVHO� E�\�NO�÷H�
ED÷OÕ�RODUDN��IUHNDQVÕ�GH÷LúHQ�GDUEHOHU��UHWLU� 
 
6D\ÕVDO� GHQHWOH\LFLOHUH� GR÷UXGDQ� ED÷ODQDPD\DFDN�
G|Q�úW�U�F�OHUL� GH� J|]� |Q�QH� DODUDN�� G|Q�úW�U�F��
LOH�PLNURGHQHWOH\LFL�DUDVÕQD�ùHNLO��¶�GH�J|VWHULOGL÷L�
JLEL� ELU� JLULú� GHYUHVL� NRQXODELOLU�� *LULú� Gevresi, 
oHúLWOL� JHULOLP� VHYL\HOHULQGH� LúDUHWOHU� �UHWHQ�
G|Q�úW�U�F�OHU� LOH� ED÷ODQWÕ\Õ� VD÷ODPDQÕQ� \DQÕQGD��
GHQHWOH\LFL� JLULúLQGH� ROXúDELOHFHN� \�NVHN� JHULOLP�
VHYL\HOHULQL� HQJHOOH\LS�� VLVWHPLQ� GRQDQÕPÕQ� YH�
\�U�WPHNWH� ROGX÷X� \D]ÕOÕPÕQÕ� NRUXPD� J|UHYLQL� GH�
üstlenir [1,3]. 
  

ùHNLO����'|Q�úW�U�F�GHQ�*HOHQ�øúDUHWLQ�*LULú�
'HYUHVL�$UDFÕOÕ÷Õ\OD�0LNURGHQHWOH\LFL\H�

$NWDUÕOPDVÕQÕQ�%ORN�'L\DJUDPÕ 
 

'|Q�úW�U�F�OHULQ� oÕNÕú� LúDUHWOHULQLQ� UHIHUDQV�
IUHNDQVÕ�� WDVDUÕPD�ED÷OÕ�RODUDN�JHQHOOLNOH����+]�LOH�
5���N+]�DUDVÕQGD�GH÷LúLU��gOo�PGH��UHIHUDQVD�J|UH�
ELU� GH÷LúLP� ROGX÷XQGD�� VLVWHP� KDUHNHWL� DOJÕOD\ÕS�
\D]ÕOÕP�LOH�JHUHNOL�GHYLU�KÕ]Õ�GH÷HULQL��UHWLU� 
 
<DSÕODQ� oDOÕúPDGD�� 0RWRUROD� 0��+&����
DLOHVLQGHQ�� ���%LW� SURJUDPODQDELOLU� JLULú�oÕNÕú� XFX��
��� %LW� ]DPDQOD\ÕFÕ� YH� VHUL� DUDED÷ODúÕP� ELULPL�
EXOXQDQ�*3���PLNURGHQHWOH\LFLVL�NXOODQÕOPÕúWÕU�� 
 
��'(9ø5�+,=,�g/dh0h 
'HYLU� KÕ]Õ� |Oo�P��� VLVWHPH�JHOHQ�GDUEHOHULQ�EHOLUOL�
örnek zamanlarla ölçülmesine denir. Örnek zaman, 
ELU� VDQL\H� ROGX÷XQGD� GHYLU� KÕ]Õ�� 536� �5HYROXWLRQ�
Per SeconG��� ELU� GDNLND� ROGX÷XQGD� LVH� 530�
�5HYROXWLRQ�3HU�0LQXWH��DGODUÕQÕ�DOÕU� 

RPM = RPS * 60   (1) 
530�� oR÷XQOXNOD� 536¶� GHQ� W�UHWLOHUHN� ���� HOGH�
HGLOLU�� %X� oDOÕúPDGD�� 530� |Oo�P�� LoLQ�� VRQ� ELU�
dakika boyunca sisteme gelen darbeleri 
GH÷HUOHQGLUHUHN�GHYLU�KÕ]ÕQÕ�53M veya RPS olarak 
|OoHQ�ELU�VLVWHP�WDVDUODQPÕúWÕU� 
 
 
 
 

�'|Q�úW�U�F� 

Vcc 

Vss 

*LULú 
Devresi 

Vcc 

Vcc 

Vss 

*LULú 
MCU 
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ZAMANLAYICI YAPISI  
*3��¶�GH�LNL�WDQH����ELW�]DPDQOD\ÕFÕ�ELULPL�YDUGÕU��
=DPDQOD\ÕFÕ� IRQNVL\RQXQGD� \D]PDo�� ]DPDQOD\ÕFÕ�
\DSÕVÕQGD�EXOXQDQ�|Q�|OoHNOHPH�GHYUHVL�LOH����������
8, 32 veya 64 makine çevriminde otomatik olarak 
ELU�DUWWÕUÕOÕU��<LQH�\DSÕVÕQGD�EXOXQDQ�NRPSDUDW|U�YH�
PRGXOR�\D]PDo�VD\HVLQGH��\D]PDo�LVWHQLOHQ�GH÷HUH�
XODúWÕ÷ÕQGD�]DPDQOD\ÕFÕ�NHVPH��UHWHELOLU�� 
 

ùHNLO����=DPDQOD\ÕFÕ�øo�<DSÕVÕ�%ORN�'L\DJUDPÕ 
 
 
mov     #$96,T1MODH      
mov     #$00,T1MODL 
mov     #$46,T1SC      ; Timer1, 1 sn’de kesme üret 
 
��7$6$5/$1$1� 6ø67(0'(� 536��
RPM ÖLÇÜMÜ 
gOo�P�� JHUoHNOHúWLUHELOPHN� LoLQ�� ELU� ]DPDQOD\ÕFÕ��
ELU� VDQL\HOLN� SHU\RWODUOD� NHVPH� �UHWHFHN� úHNLOGH�
SURJUDPODQPÕúWÕU��'HYLU�KÕ]Õ�|Oo�OHFHN�JLULú��LúDUHWL��
PLNURGHQHWOH\LFLQLQ� GÕú� NHVPH� XFXQD� ED÷ODQPÕúWÕU��
'DUEHOHU� SURJUDPODQDQ� VD\ÕFÕ� GRQDQÕPÕ� LOH�
VD\ÕOPDNWDGÕU� 
 
4.1.RPS Ölçümü 
RPS ölçümü, bir saniyelik zamanda darbelerin 
VD\ÕOPDVÕ�DQODPÕQD�JHOLU��ùHNLO��¶�WH�J|U�OG�÷��JLbi 
ELU�VDQL\HOLN�GLOLPLQ�VRQXQGDNL�YH�EDúÕQGDNL�VD\PD�
GH÷HUOHULQLQ�IDUNÕ�GR÷UXGDQ�536�GH÷HULQL�YHULU� 
 

25 0

10
0

10 0 10 0

12 5 14 5

0

50

10 0

15 0

20 0

25 0

30 0

1 2 3 4 5 6 7
t (sn)

'D
UE

H�6
D\

ÕVÕ

 ùHNLO����536�gOo�P� 

7DEOR����ùHNLO��¶�WH�J|U�OHQ�|Oo�P�GH÷HUOHULQGHQ�
�UHWLOPLú�536�GH÷HUOHUL 

t (sn) RPS 
1 0 – 0 = 0 
2 10 – 0 = 10 
3 100 – 10 = 90 
4 100 – 100 = 0 
5 125 – 100 = 25 
6 145 – 125 = 20 
7 250 – 145 = 105 

 
6D\ÕP� GH÷HUL� �� ED\WWD� LNLOL� RODUDN� WXWXOPDNWDGÕU��
6D\ÕP� GH÷HULQLQ� RQGDOÕN� VLVWHPGHNL� PDNVLPXP�
NDUúÕOÕ÷Õ�����������¶�H�NDUúÕOÕN�JHOPHNWHGLU��6D\ÕP�
GH÷HULQLQ�� KHU� VDQL\H� EDúÕQGD� YH� VRQXQda, 
VÕIÕUODQPD�VD\ÕVÕ�VLVWHPLQ�GR÷UX�oDOÕúPDVÕ�DoÕVÕQGDQ�
biri geçmemelidir. Bu da saniyede maksimum 
�����������GDUEH�VD\ÕODELOLU�DQODPÕQD�JHOPHNWHGLU��
Sonuç olarak RPS için tasarlanan sayma birimi 16 
0+]¶�H�NDGDU�JHOHQ� LúDUHWOHUL�VD\DELOHFHNWLU��)DNDW�
GP32¶QLQ� GHVWHNOHGL÷L�PDNVLPXP�oDOÕúPD� IUHNDQVÕ�
��0+]¶� WLU�� %X� oDOÕúPD� IUHNDQVÕ� GH÷HUL� HQG�VWULGH�
LKWL\Do� GX\XODQ� GHYLU� KÕ]Õ� GH÷HUOHUL� GLNNDWH�
DOÕQGÕ÷ÕQGD�\HWHUOLGLU�� 
 

  lda     saysondeg          
                sub     sayilkdeg           
                stD������IDUN��������������VRQ�VD\PD�GH÷HULQGHQ�
LON�VD\PD�GH÷HULQL�oÕNDUW 
 
4.2.RPM Ölçümü 
530� |Oo�P��� ELU� GDNLNDOÕN� ]DPDQGD� GDUEHOHULQ�
VD\ÕOPDVÕ�DQODPÕQD�JHOLU��530�|Oo�P��LoLQ��VLVWHP�
KHU� VDQL\HGH� VD\PD� GH÷HUOHULQL� 5$0¶� GH� NHQGLQH�
D\UÕOPÕú� E|O�PH� ND\GHGHU�� 6D\PD� GH÷HUL� �� ED\WWD�
WXWXOGX÷XQGDQ� 530� LoLQ� 5$0¶� GH� ��� � ��  � ����
ED\WOÕN�\HU�D\UÕOPDN�]RUXQGDGÕU��6D\ÕP�GH÷HULQLQ���
ED\WWD� WXWXOPDVÕQÕQ� QHGHQL� EXUDGD� RUWD\D� oÕNDU��
536�|Oo�P�QGH�VD\ÕP�GH÷HULQLQ�ELU�VDQL\HGHQ�NÕVD�
]DPDQGD�ELU� NHUH� VÕIÕUODQPDVÕ�EHNOHQL\RUGX. RPM’ 
GH� LVH� VD\ÕP� GH÷HULQLQ� ELU� NHUH� VÕIÕUODQPDVÕQÕQ�
EHNOHQGL÷L� ]DPDQ� ELU� GDNLNDGÕU�� ùX� KDOGH�
16,777,215 / 60 ≈���������VD\ÕVÕ��VD\PD�GH÷HULQLQ�
KHU� VDQL\HGH� PDNVLPXP� DUWDFD÷Õ� RUWDODPD� GH÷HUL�
J|VWHULU� NL�� VLVWHPLQ�|Oo�POHUL� KDWDVÕ]�\DSDELOHFH÷L�
maksimum fUHNDQV� \DNODúÕN� RODUDN� ���� N+]� ROXU��
%X� oDOÕúPDGD� KDUFDQDQ� 5$0� E|OJHVL� YH�
PDNVLPXP� oDOÕúPD� IUHNDQVÕ� NULWHUOHUL� J|]� |Q�QH�
DOÕQDUDN�� VD\ÕP� GH÷HUL�  � �� ED\W� �� PDNVLPXP�
oDOÕúPD� IUHNDQVÕ�  � ���� N+]� RSWLPXP� GH÷HUOHU�
RODUDN�EHOLUOHQPLúWLU� 
 
RPM ölçümü seçildikten sRQUD�� ]DPDQOD\ÕFÕQÕQ�
ROXúWXUGX÷X� NHVPHOHU� LOH�� KHU� VDQL\HGH� |Oo�OHQ�
VD\PD� GH÷HUL� 5$0¶� GHNL� \HULQH� JHoLFL� RODUDN�
ND\GHGLOLU�� øON� |Oo�PGHQ� � DOWPÕú� VDQL\H� VRQUD�
VLVWHP�530�GH÷HUL� �UHWPH\H�EDúODU�� EXQGDQ� VRQUD�
JHoHQ� KHU� VDQL\H� NHQGLQL� J�QFHOOHU�� ùHNLO� �¶WH� GH�
J|U�OG�÷�� JLEL�� KHU� VDQL\HGHNL� VD\PD� GH÷HUL��
NHQGLQGHQ� DOWPÕú� VDQL\H� |QFHNL� VD\PD� GH÷HULQGHQ�

Ön Ölçekleme 
Devresi 

���%LW�6D\ÕFÕ 

���%LW�.DUúÕODúWÕUÕFÕ 
Modulo Yazmaç 

Kesme 
 
Birimi 

Saat 
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oÕNDUÕODUDN�� R� VDQL\H\H� DLW� 530� GH÷HUL� �UHWLOPLú�
ROXU�� dDOÕúPDGD� JHUoHNOHúWLULOHQ� DNÕú� GL\DJUDPÕ�
ùHNLO��¶�WH�J|VWHULOPLúWLU� 
 

1500

785

350

2010

3245

3750

4100
4256 4358 4375

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

1 2 3 4 5 ... 60 61 62 63 64 65

t (sn)

'D
UEH

�6D
\ÕV

Õ

ùHNLO����530�gOo�P� 

ùHNLO����<D]ÕOÕPOD�*HUoHNOHúWLULOHQ�530�
hUHWLPLQLQ�$NÕú�'L\DJUDPÕ 

7DEOR����ùHNLO��¶�WH�J|U�OHQ�|Oo�P�GH÷HUOHULQGHQ�
�UHWLOPLú�530�GH÷HUOHUL 

t (sn) RPM 
60 3245 – 0 = 3245 
61 3750 – 10 = 3730 
62 4100 – 20 = 4080 
63 4256 – 350 = 3906 
64 4358 – 785 = 3573 
65 4375 – 1500 = 2875 

 
��*(5d(./(ù7ø5ø/(1�'(95(  
 
gOo�POHUGH� NXOODQÕOPDN� �]HUH�� ùHNLO� �¶GD� EORN�
GL\DJUDPÕ�J|U�OHQ�GHYUH�JHUoHNOHúWLULOPLúWLU��'HYUH�
G|UW� EORNWDQ� ROXúPDNWDGÕU�� %XQODU�� 56���� V�U�F��
GHYUH� EOR÷X�� .LúLVHO� %LOJLVD\DU� �3&�� LOH� VHUL 
DUDED÷ODúÕP� LoLQ� JHUHNOL� RODQ� 56� ���� �-> TTL 
VHYL\H� G|Q�úW�UPH� LúOHPL� \DSDU�� 0&8� EOR÷X��
NRQWUROOHUL� \�U�WHQ� *3��¶GLU�� /&'� EOR÷X�� SDUDOHO�
$6&,,� YHUL� LOH� oDOÕúDQ� �� VDWÕU���� NDUDNWHUOLN� /&'�
J|VWHUJHGLU��7Xú�7DNÕPÕ�EOR÷X�� VLVWHPGHQ� LVWHQLOHQ�
özelli klerin seçiOPHVLQL�VD÷OD\DQ�WXú�WDNÕPÕGÕU� 
 

ùHNLO����6LVWHPLQ�%ORN�'L\DJUDPÕ 
 
'HYUH� WXú� WDNÕPÕQGDQ� VHoLOHQ� |]HOOLN� LOH�536�YH\D��
530� |OoPH� GH÷HUOHULQL� NHQGL� J|VWHUJHVL� �]HULQGH�
J|VWHULU�� $\UÕFD� WXú� WDNÕPÕQGDQ� YHULOHQ� NRPXWOD��
RPS veya RPM GH÷HUOHULQL� YHUL� EHOOH÷LQGH� VDNODU�
YH� LVWHQLOGL÷LQGH� YHULOHUL� VHUL� DUDED÷ODúÕP�
biriminden PC’ ye gönderir. Bu veriler PC’ de 
\D]ÕODQ�ELU�SURJUDP�LOH�DOÕQDUDN�VD\ÕVDO�YH\D�JUDILN�
RODUDN� J|VWHULOHELOLU�� $\UÕFD� HOGH� HGLOHQ� EX� YHULOHU�
NXOODQÕODUDN� GL÷HU� DQDOL]� \D]ÕOÕPODUÕ� LOH� GH÷LúLN�
LQFHOHPHOHU�\DSÕODUDN�GH÷HUOHQGLULOHELOLU� 

Timer 1 sn’ lik kesme 
DOW�SURJUDPÕ 

Seçilen Özelli k  
RPM’ mi? 

Evet 

Evet 

+D\ÕU 60 saniye geçti mi? 

.HVPH�DOW�SURJUDPÕQGDQ 
geri dön. 

'DUEH�VD\ÕVÕQÕ�JHUHNOL� 
yere koy. 

$OW�SURJUDPGD�\DSÕODFDN� 
GL÷HU�LúOHPOHUL�\DS� 

• ���VDQL\H�|QFHNL�GH÷HUL�DO� 
• 'DUEH�6D\ÕVÕQÕ�JHUHNOL�\HUH�

koy. 
• 6RQ�GDUEH�VD\ÕVÕQGDQ����

VDQL\H�|QFHNLQL�oÕNDUW�  
(RPM GH÷HUL) 

2 2 

RS-232 < > TTL 

RS232 

Sürücü 

devre 

MCU 
 Gösterge 
    

7Xú�
7DNÕPÕ 

RXD 
TXD 

PTA 

PTA 

*LULú Tin 

(LCD) 

*LULú� 
Devresi 

Menü/C 

Enter 6D÷ 

Sol <XNDUÕ $úD÷Õ 

+D\ÕU 
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6.SONUÇ 
*HUoHNOHúWLULOHQ� GHYUH\H�� oHúLWOL� úHNLOOHUGH� LúDUHWOHU�
X\JXODQDUDN� WHVW� HGLOPLúWLU�� 7HVW� VÕUDVÕQGD� \DSÕODQ�
|Oo�POHU� VRQXFX� HOGH� HGLOHQ� 530� GH÷HUOHULQH� DLW�
ED÷ÕO�KDWD�530�JUDIL÷L�ùHNLO��¶GH��|Oo�P�VRQXoODUÕ�
ise Tablo 3’ te görülmektedir. Elde edilen bu 
JUDILNWH��VLVWHPLQ�JLULúLQH�oHúLWOL�530�GH÷HUOHULQGH�
LúDUHWOHU� X\JXODQGÕ÷ÕQGD�� |Oo�OHQ� 530� GH÷HULQLQ��
UHIHUDQV� GH÷HUGHQ� IDUNÕ� DOÕQÕS�� UHIHUDQV� GH÷HUH�
E|O�QPHVL\OH� HOGH� HGLOHQ� ED÷ÕO� KDWD� GH÷LúLPL�
J|VWHULOPHNWHGLU�� gOo�P� VRQXoODUÕQÕQ� LVWHQHQ�
\�NVHN�GR÷UXOX÷X�\DNDODGÕ÷Õ�J|U�OPHNWHGLU�� 
 
7HVW� VÕUDVÕQGD� 7KXUOE\� 7KDQGDU� 7)���� ���*+]�
8QLYHUVDO� &RXQWHU� >�@� NXOODQÕOPÕú� YH� UHIHUDQV�
RODUDN� NDEXO� HGLOPLúWLU�� .XOODQÕODQ� FLKD]�� IUHNDQV��
peryot, darbe� JHQLúOL÷L� |Oo�POHUL� \DSDELOPHNWHGLU��
&LKD]ÕQ� LNL� DGHW� JLULúL� EXOXQPDNWDGÕU�� 7HVWOHU�
VÕUDVÕQGD�� �� +]� –� ���0+]¶OLN� JLULú� NXOODQÕOPÕúWÕU��
%X� JLULúLQ� D\ÕUÕFÕOÕ÷Õ� |Oo�P� VRQXFXQGD� J|VWHULOHQ�
EDVDPDN�VD\ÕVÕQD�ED÷OÕ�RODUDN�������P+]�– 100 Hz 
DUDVÕQGD� GH÷LúLU�� 0LNrodenetleyici saat üretecinin 
|Oo�OHQ�JHUoHN� IUHNDQVÕ� IXTAL= 9.8304820 MHz (± 
1.0 Hz) tir. 
 

7DEOR����*HUoHNOHúWLULOHQ�'HYUH�LOH�gOo�OHQ�
'H÷HUOHU��7HVW�FLKD]Õ�LOH�gOo�OHQ�'H÷HUOHU�YH�

2OXúDQ�%D÷ÕO�+DWDODU 
*HUoHNOHúWLULOHQ 

Devre ile Ölçülen 
0D[��'H÷HU 

 
Test CLKD]Õ 

 
%D÷ÕO�+DWD 

301 300 % 0.33 
502 500 % 0.4 

1,002 1,000 % 0.2 
3,005 3,000 % 0.166 
5,006 5,000 % 0.12 
10,006 10,000 % 0.06 
30,010 30,000 % 0.033 
50,015 50,000 % 0.03 
100,021 100,000 % 0.021 

 

0,33

0,12
0,06

0,167

0,4

0,2

0,021

0,030,033

0
0,05
0,1

0,15
0,2

0,25
0,3

0,35
0,4

0,45

30
0

50
0

10
00

30
00

50
00

10
00

0

30
00

0

50
00

0

10
00

00

RPM

%D
÷ÕO

�+D
WD�

�

 ùHNLO����*HUoHNOHúWLULOHQ�'HYUH�LOH�gOo�OHQ�
'H÷HUOHU�6RQXFX�2OXúPXú�%D÷ÕO�+DWDODU 
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