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Q2ìQ3 î Q4íx+ ïË�;¿8Öì�ñ!

Cñ�$aì�[Ä�c��Ç ïËí!

QTX�Qsphsbn!Tubuvt!Xpse�ñ*ûz�îØ ïËí!

JQ�Joufssvqu!Qsjpsjuz!Sfhjtufs�ñÄ�ãº ïËí!

JF�Joufssvqu!Fobcmf!Sfhjtufs�ñÄ��¿ ïËí!

F8         FF 

F0 B        F7 

E8         EF 

E0 ACC        E7 

D8         DF 

D0 PSW        D7 

C8         CF 

C0         C7 

B8 IP        BF 

B0 P3        B7 

A8 IE        AF 

A0 P2        A7 

98 SCON SBUF       9F 

90 P1        97 

88 TCON TMOD TLO TL1 TH0 TH1   8F 

80 P0 SP DPL DPH    PCON 87 

       
¼é��ïï�4ñÚï�s?� 
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TDPO�Tfsjbm!Qpsu!Dpouspm!Sfhjtufs�ñD¿lÊ� ïËí!

TCVG�Tfsjbm!Qpsu!Cvggfs�ñD¿lN��9Ëí!

UDPO�Ujnfs0Dpvoufs!Dpouspm!Sfhjtufs�ñ7�07�Ê� ïËí!

UNPE�Ujnfs0Dpvoufs!Npef!Dpouspm!Sfhjtufs�ñ7�07�ªûÊ

� ïËí!

UM1ñUjnfs!1!27 FØ7�07��Ç\ 9 FØ!

UM2ñUjnfs!2!27 FØ7�07��Ç\ 9 FØ!

UI1ñUjnfs!1!27 FØ7�07��Ç& 9 FØ!

UI2ñUjnfs!2!27 FØ7�07��Ç& 9 FØ!

TQ�Tubdl!Qpjoufs�ñkûg¨ ïËí!

EQMñEQUS�Ebub!Qpjoufs�N�g¨ ïË 27FØmÇ\ 9FØm!

EQIñEQUS�Ebub!Qpjoufs�N�g¨ ïË 27FØmÇ& 9FØm!

QDPO�Qpxfs!Dpouspm!Sfhjtufs�ñ��Ê� ïËí!
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TGS ÚÑ ïË�mÞ 9162 Pó�Sftfu�Lëe5FÒì�»ñ!

I�t 2^ïdB� 

*Acc 00000000 

*B 00000000 

*PSW 00000000 

SP 00000111 

 

00000000 

DPTR 
  DPH 
  DPL 00000000 

*P0 11111111 

*P1 11111111 

*P2 11111111 

*P3 11111111 

IP XXXX0000 

IE 0XX00000 

TMOD 00000000 

*TCOM 00000000 

TH0 00000000 

TL0 00000000 

TH1 00000000 

TL1 00000000 

*SCON 00000000 

SBUF XXXXXXXX 

HMOS  0XXXXXXX 
PCON 

CHMOS   0XXX0000 

!

YñyÊ!

+ñHFØÊ�!

d 1.2 
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S]ÞN�íâFÄë¤H'FØÊ� 11Ik8¼ 359xFØF�ë

xÞíâÄÇF�ì�Ðñ!

 7FH 

� 

30H 

+s÷±�Ëô¨�¤ô 
 

2FH  7F 7E 7D 7C 7B 7A 79 78  
2EH     |  |    
2DH     |  |    
2CH     |  |    
2BH     |  |    
2AH     |  |    
29H     |  |    
28H     |  |    
27H     |  |    
26H     |  |    

25H  2F � � � � � � 28  

24H  27 � � � � � � 20  

23H  1F 1E 1D 1C 1B 1A 19 18  

22H  17 � � � � � � 10  

21H  0F � � � � � � 08  

20H  07 06 05 04 03 02 01 00  
     RB3      
     RB2      
     RB1      
     RB0      

!

y 1.8(a) 
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!

F0H  F7 F6 F5 F4 F3 F2 F1 F0 B 
E0H  E7 E6 E5 E4 E3 E2 E1 E0 Acc 

D0H  
CY 
D7 

AC 
D6 

F0 
D5 

RS1 
D4 

RS0 
D3 

0V 
D2 

D1 
P 

D0 
PSW 

B8H  � � � PS 
BC 

PT1 
BB 

PX1 
BA 

PT0 
B9 

PX0 
B8 

IP 

B0H  B7 B6 B5 B4 B3 B2 B1 B0 P3 

A8H  AF � � ES 
AC 

ET1 
AB 

EX1 
AA 

ET0 
A9 

EX0 
A8 

IE 

A0H  A7 A6 A5 A4 A3 A2 A1 A0 P2 

98H  
SM0 
9F 

SM1 
9E 

SM2 
9D 

REN 
9C 

TB8 
9B 

RB8 
9A 

TI 
99 

RI 
98 

SCON 

90H  97 96 95 94 93 92 91 90 P1 

88H  
TF1 
8F 

TR1 
8E 

TF0 
8D 

TR0 
8C 

IE1 
8B 

IT1 
8A 

IE0 
89 

IT0 
88 

TCON 

80H  87 86 85 84 83 82 81 80 P0 

!
y 1.8(b) 
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Þ�Ð»Äë�g8¸HFØÊ�íâF�F�ðÄË�î-»HÐ

�Ê��FØF�ëxÄFØF��Ç�îr¸7FØ�Ówð�J

8¸ ïË�ÓwíÞF�Ê�c��ë9162 �ewoû�c��

[ëfìñ!

2/!�F� 31I �z 1!Cju ÒÊ¸ 2ëH'a��Vvv�ûñ!

TFUQ!11I!!!ðFØÊ�!

TFUC!31I/1!ðz 31I FØ��z 1 FØ!

3/!� Q1 �z 4!Cju %�¸ 1ëH'a��V�v�ûñ!

DMS!!94I!!!ðFØF�!

DMS!!91I/4!!ðz 91I FØ��z 4 FØ!

DMS!!Q1/4!!!ðQ1  ï ïË�z 4 FØ!

4/!� JU1 FØ�mïãëH'a��V[v�ûñ!

DQM!!99I!!!ðFØF�!!

DQM!!99I/1!!ðz 99 FØ��z 1 FØ!

DQM!!JU1!!!!ðFØÓw!

DQM!!UDPO/1!ðUDPO  ïË�z 1 FØ!
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2.4!7�07�Ë!

! 2.4/2!7�07�Ë�;¿!

Þ 91629©��Úô 3x7�07�ËëHÎ�]Ñ���×

FÕ�ë-¿Y��x�7Õ�'e��]Ñ��Õ������í

ì7äx]Ñ��Õ�-»��Z°�����ëõ7�07�Ër

yÞYZ°�7�ðì7äx]Ñ��Õ�y�x§ÊÅN�Õ�ë

õ7�07�ËõH�'Y7��Ë�·YíÙ�ë91629©��7

�07�Ë¸�FvVë°»��$×FÕ��T]-Êí!

!

! 2.4/3!7�07�Ë�×Fc�!

Timer0V Timer1 " 8051 âRÂ1�! 16 ï�à´/àGt�!

àG�"�ËÍ�! 8 ï�I�tm�Timer0 1àG"7 TH0(High 

byte)� TL0(Low byte)��é�Timer1 1àG"7 TH1(High byte)�

TL1(Low byte)��é�!ï?��ïÍ SFR ����ï1 8CH�

8AH�8DH � 8BH m��#�µp SFR ��ïy¬B��Ó¤7


B�³@t�z4w�4I�t1| TH0�TL0�TH1 � TL1�M

ñ4w�4!I�tï?���4ws?� 

��4 8051 âRÂà´/àGt��c{sà´/àGtS¤s

+I�t(Timer/counter Mode Control Register�á TMOD)�à´/
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àGts+I�t(Timer/counter Control Register�á TCON)�!

I�t�¼2I�t��4�¬s Timer0 � Timer1 1`�S¤�m

°�é1s+{s� 
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2.4/4!UNPE ªûÊ� ïËÇÒÊ!

Ujnfs�7��¾g�vvë�vy 91629©��Úô�¾ë

�vy¬ U1  U2 Î�����]ô�¾íÞ 91629©�Î��¾

7�07��ëeÞùx	
³±m�1229¸112�ë� Ujnfs

�m�: 2í- 91629©�ð�¾g���îy� UNPE ïËÄ�

D0U FØg�Êí´ D0U ÒÊ¸ 2 �ëUjnfs c�]ô�¾ð´ D0U

ÒÊ¸ 1 �ëUjnfs c�Úô�¾íUNPE �?#ì�ñ!

!
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çàâ×�à´tS¤s+I�t»çÜàØåÂÖâèáçØå³àâ×Ø³Öâáçåâß³åØÚÜæçØå¼³

³

ï?�ËÌÛ³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³» lñï�s?¼³

³

ÚÔçØ³ Ö³Â³ç³ àÄ³ àÃ³ ÚÔçØ³ Ö³Â³ç³ àÄ³ àÃ³

³

çü�ø�³Ä³³³³³³³³³³³³³³³³³³³³³³³³³³çü �ø�³Ã³

³

³

ÚÔçØ³³³³ ] çå�»� çÖâá¼ÐÄ Ê ÚÔçØÐÄ��à´tý� Üáç� w¬aÏ=ï´³

³³³³³³³³³ i�à´�] ÚÔçØ�Ã��à´tý� çå�ÐÄ ´i�à´�³

³

Ö³Â³ç³³³³³ à´t¨àGt1G�ï��Ö³Â³ç�Ã ´aà´t�Ö³Â³ç�Ä ´aàGt�³

³

àÄ³³³³³³ S¤G�ï��³

³

àÃ³³³³³³ S¤G�ï��³

³

³³ ³

³³³³àÄ³³³³àÅ³³³³ `�S¤³³ ³³³ äh³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³ ³

³³³³Ã³³³³³³Ã³³³³³³³³³Ã³³³³³³³³ÄÆ ÀÕü�³³ à´tÂàGt�³

³³³³Ã³³³³³³Ä³³³³³³³³³Ä³³³³³³³³ÄÉ ÀÕü�³³ à´tÂàGt�³

³³³³Ä³³³³³³Ã³³³³³³³³³Å³³³³³³³³³Ë ÀÕü�³³ Þï	5à´tÂàGt�³

³³³³Ä³³³³³³Ä³³³³³³³³³Æ³³³³³³³³³ çü�ø�Ã�çßÃ a Ë ï�à´ÂàGt��4³

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³ çÃ 1s+ï��çÛÃ aü+!ÑE1 Ë ï³

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³ �à´ÂàGt�4 çÄ 1s+ï��³

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³ çü�ø�Ä�Ö·ï��³

³
³

!

!

!

!

!

� � 
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´ UDPO  ïËÄ� US1)ÿ US2*¸ 2 �ëõ Ujnfs1)ÿ Ujnfs2*

� UNPE  ïË� HBUF FØ JOU1)ÿ JOU2*Î�#� Ujnfs�ãF

Ê�ð́ UDPO ïËÄ� US1)ÿ US2*¸ 1�ëõ Ujnfs1)ÿ Ujnfs2*

�-�7�07�í 'i<��»�õ¸ Z>)HBUF,JOUy*íUjnfs1

 Ujnfs2�¼[vªûëy� UNPE ïËÄ� N1 N2FØgÒ

Êí'�¸[v·Yªûñ!

2/!ªû 1ñ)N2>N1>1ë24 FØ7�07�Ë*!

� UjnfsÒÊ¸ªû 1�ëeÅ��x 24FØ7�07�Ëë7

�07� ïËy� UIy� 9FØ UMy�\ 6FØ���í́ US1)ÿ

US2*ÒÊ¸ 2�ë7�07�ËÉ¿YFë 24xFØ�»ô¸122

9¸»ô¸112�ëõe� Ujnfs �F�� UGyÒÊ¸ 2í?Ô JF

 ïË)Ä��¿ ïËëJoufssvqu!Fobcmf!Sfhjtufs*�¿

Ujnfs1)ÿ Ujnfs2*ëõ 9162 9©�e�� UG1)ÿ UG2*�N�ë'

7êyx5Y�Ä�í´ 9162 9©�q@Ä�B*û�e5F�

UG1)ÿ UG2*%�¸ 1í�Þ���Ö� 9162 9©�Ä�1Dí!

Ujnfs ·Yªû 1 �ë24 FØ7�07�m�¬¸ 92:3)3 � 24

��*ëÙ�ëUIy�mÿ¸7�07�m�' 43�OëUMy�mõ¸

7�07�m�' 43 � �í 7�07�m¸ 6111 �ër!

UM1!>!$!)92:3.6111*×NPE×43!
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UI1!>!$!)92:3.6111*043!

õ*ûHa¸ñ!

NPW!!UM1ë$!)92:3.6111*×NPE×43!

NPW!!UI1ë$!)92:3.6111*043!

3/!ªû 2ñ)N2>1ëN1>2ë27 FØ7�07�Ë*!

ªû 1ªû 2�FYj&ãÌëv�ÇË�ØhÞ$ Ujnfs·

YÞªû 2 �y 27 FØ�7�07�Ëíªû 27�07��¬m¸

76647)3� 27��*ëÙ�ëUIy�mÿ¸7�07�m�' 367�Oë

UMy �mõ¸7�07�m�' 367 � �í 7�07�m¸ 6111

�ër!

UI1!>!$!)76647.6111*0367!

UM1!>!$!)76647.6111*×NPE×367!

õ*ûHa¸ñ!

NPW!!UI1ë$!)76647.6111*0367!

NPW!!UM1ë$!)76647.6111*×NPE×367!

ÿa�ñ!

NPW!!UI1ë$!^!)76647.6111*!

NPW!!UM1ë$!]!)76647.6111*!

xÄë1]2{�yæ�
vË�LV�m� 27 FØ�\FØ
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�ë-1^2{�yæ�
vË�LV�m� 27FØ�&FØ�í!

4/!ªû 3ñ)N2>2ëN1>1ë9 FØ5FP\`�7�Ë*!

� UjnfsÒÊ�ªû 3�ëeÅ��x 9FØ5FP\`�7�

07�Ëí´7�07�°\LeY� UGy�F��ÒÊ¸ 2ëWe�

UIy �m5F`� UMy ÄëÙ�ëUIy�máZº�ãFÒÊí�ª

ûuÔ�Þ�5§Ê�Ë�7�í!

ªû 37�07��¬m¸ 367)3 � 9 ��*ëÙ�7�07�m

áÌ�ï"$ UIy  UMy Äí 7�07�m¸ 311 �ër!

UI1!>!$!)367.311*!

UM1!>!$!)367.311*!

õ*ûHa�!

NPW!!UI1ë$!)367.311*!

NPW!!UM1ë$!)367.311*!

5/!ªû 4ñ)N2>2ëN1>2ëvx 9 FØ�7�Ë*!

UjnfsÞªû 4�ëe� UI1 UM1à�vx(�� 9FØ7�

ËíUM1�7�Ëc� Ujnfs1�Ê�Õ�ër D0UìHBUFìUS1ìJOU1

 UG1í- UI1 õ¸7�	
³±�7�Ëë!c� Ujnfs2 � US2

î UG2 1Ê�Õ�ëÙ� UI1 yÊ� Ujnfs27�07�Ëí c�

Ujnfs1 � UM17�07�m¸ 311 �ër!
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UM1!>!$!)367.311*!

õ*ûHa�!

NPW!!UM1ë$!)367.311*!

UNPE  ïËÞÑvºÅ��ÒÊmñ!

2/!Ujnfs1 17�Ë!

ªû! ;¿! ÚôÊ�! ]ôÊ�!

1! 24 FØ7�Ë! 11111111C! 11112111C!

2! 27 FØ7�Ë! 11111112C! 11112112C!

3!

9 FØ5FP\`

�!

11111121C! 11112121C!

4! vx 9 FØ7�Ë! 11111122C! 11112122C!

3/!Ujnfs1 17�Ë!

ªû! ;¿! ÚôÊ�! ]ôÊ�!

1! 24 FØ7�Ë! 11111211C! 11112211C!

2! 27 FØ7�Ë! 11111212C! 11112212C!

3!

9 FØ5FP\`

�!

11111221C! 11112221C!

4! �x 9 FØ7�Ë! 11111222C! 11112222C!

!

d 1.3 
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4/!Ujnfs2!17�Ë!

ªû! ;¿! ÚôÊ�! ]ôÊ�!

1! 24 FØ7�Ë! 11111111C! 21111111C!

2! 27 FØ7�Ë! 11121111C! 21121111C!

3!

9 FØ5FP\`

�!

11211111C! 21211111C!

4! )UI17�Ë*! 11221111C! 21221111C!

!

5/!Ujnfs2!17�Ë!

ªû! ;¿! ÚôÊ�! ]ôÊ�!

1! 24 FØ7�Ë! 12111111C! 22111111C!

2! 27 FØ7�Ë! 12121111C! 22121111C!

3!

9 FØ5FP\`

�!

12211111C! 22211111C!

4! û! ....! ....!

!

d 1.5 
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! 2.4/5!UDPEÊ� ïËÇÒÊ!

UDPO ¸ Ujnfs �7�Ê� ïËëx?#ì�ñ!

 
TCON�à´ts+I�t (TIMER/COUNTER CONTROL REGISTER) 
ï?�88H 

 

TF1 TR1 TF0 TR0 IE1 IT1 IE0 IT0 

 
TF1�  TCON.7  à´t 1 1(ïÁÆ�]à´t/àGt 1 (ï´��oÏï

{sa 1�]`ût�ém°ÚíÓ¤´�Ïï�Þï2¼ï

�ÎÈa 0� 

 
TR1�  TCON.6  à´t 1 1�ïï��7�ï{sa 1 ´�ï�0 ´Ö·� 

 
TF0�  TCON.5  à´t 0 1(ïÁÆ�]à´t 0 (ï �́�oÏï{sa 1�

]`ût�ém°ÚíÓ¤´�Ïï�ÞïÎÈ¼ï�� 

 
TR0�  TCON.4  à´t 0 1�ïï��7�ï{sa 1 ´�ï�0 ´Ö·� 

 
IE1�  TCON.3  ��m°(INT1)1m°ÁÆ�]m°oÀ5´�Ïï�{s¼

ï��]m°o`û´�Ïï�ÞïÎÈ¼ï�� 

 
IT1�  TCON.2  INT1 1m°Àªs+�]¼ï�{sa 1 ´aä´�ÇÀª�

]¼ï�a 0 ´��a�7ï�ÇÀª� 

 
IE0�  TCON.1  ��m°(INT0)1m°ÁÆ�]m°oÀ5´�Ïï�{s¼

ï��]m°o`û´�Ïï�ÞïÎÈ¼ï�� 

 
IT0�  TCON.0  INT0 1m°Àªs+�]¼ï�{sa 1 ´aä´�ÇÀª�

]¼ï�a 0 ´��a�7ï�ÇÀª� 

!
y 1.10 
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2.5!Ä�1DÄ�ÒÊ!

! 2.5/2!Ä��;¿!

9162 9©��Ä�1D;¿ëHcÄ�1D��ú'Ä���

ûæ� 9612DQVë'c DQV(�q@#*ûë-�éq@�NíÞ 9162

9©�Ä�e 6xÄ��ëàh¸ñ!

2/!JOU1ñ]ôÄ�ë� 9162 9©�z 23 Î���í!

3/!Ujnfs1ñ7�07�ËÄ�í!

4/!JOU2ñ]ôÄ�ë� 9162 9©�z 24 Î���í!

5/!Ujnfs2ñ7�07�ËÄ�í!

6/!VBSUñD¿lÄ�í!

�¿Ä��Þ 9162 Äöãðÿ��¨ë´Ä��°Y��ë

Ä��`ecxãðÿ��¨mÒÊ¸ 2í9162� DQVeÞù�x	


³±��ä[�¨�z�ë *�ÙÑãð�Ä��Y�Ä�ë!

7Ä�ãðÿ��¨m¤¸ 2�ëõ DQVeÞq@°�ò|Þq@�

g.Lë�*ûÞíâFÄ�F�ï�kûÄëWY�Ä�1DB*

û��RëY�7Ä��ðÿÇÄ�Ò½F�Gq@ëDQVq@7Ä

�1DB*ûë���SFUJ g.LÀ?ëÄ�B*ûë½¬kûÄ

�7ºòï��F�m`²q@ÆÄ��*ûí!
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! 2.5/3!9162�Ä�Ò½Ä�ã� ïË!

91629©�� 6xÄ��ëxÄ�Ò½ì�¨Ów7�¨��

 ïËì�ñ!

!

Ä��! Ä�Ò½)F�m*! �¨! �� ïË!

JOU1! 1114I! JF1! UDPO/2!

Ujnfs1! 111CI! UG1! UDPO/6!

JOU2! 1124I! JF2! UDPO/4!

Ujnfs2! 112CI! UG2! UDPO/8!

VBSU)UYE*! 1134I! UJ! TDPO/2!

VBSU)SYE*! 1134I! SJ! TDPO/1!

!

!

Ä�� JOU1  JOU2 àhF$ 9162 9©�Î�z 23 24�ë

´��Î�¸\�F)ÿ112*�ëõ JF1 JF2eÒÊ¸122ð-

´ðÿÇÄ�1DB*ûq@°\Lëõ 9162e5F%� JF1 JF2

�¨íUjnfs1  Ujnfs2 �Ä�Y�õìzÛ��Ö�ë´7�07

�mY��F�ëõðÿÇ�¨ UG1 UG2ÒÊ¸122ð-´ðÿÇ

Ä�1DB*ûq@°\Lëõ 9162 e5F%� UG1 UG2�¨í

VBSU ¸D¿lÄ��ë´D¿l1¸ñ�ÿÎ��xðÿÃÌ��

¨ UJ SJëxc��û�Þ���Ö�ë´xðÿ�¨ÒÊ¸122
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Lë!Ä��¿ëõÄ�1DB*û�eq@í´ðÿÇÄ�1DB

*ûq@°\Lëõ 9162 e5F%� UJ  SJ �¨í!

Ä��¿ ïË)Joufssvqufs!Fobcmf!sfhjtufsë8w JFëH

FØÊ�*�$�¿Ä����ë Æ�¿ëõÄ���L�q@Ä

�1DB*ûëxõrcÄ���¤Ãeq@Ä�1DB*ûí!

'�¸Ä��¿ ïË?#ñ!

F�ñB9I!

!

FB! ....! ....! FT! FU2! FY2! FU1! FY1!

!

FB)JF/8*ñ FB_1ëõÚ��Ä�ð FB_2ëõÑÄ�yx�

¿H�Ñ5�Ä��¿FØgÑhÒÊí!

....)JF/7*ñyc�í!

....)JF/6*ñyc�ëW$ 9163 9©�Äõ¸ Ujnfs3�¿FØí!

FT)JF/5*ñ�¿D¿l�Ä�í!

FU2)JF/4*ñ�¿ Ujnfs2 �Ä�í!

FY2)JF/3*ñ�¿ JOU2 �Ä�í!

FU1)JF/2*ñ�¿ Ujnfs1 �Ä�í!

FY1)JF/1*ñ�¿ JOU1 �Ä�í!
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Þ 9162 9©�·Y�ëWÃ�Ê5c�»ô�Ä��gY�Ä

�ëÙ�HM� JF gÒÊ�¿ôà�5���Ä��í!

�]ëù�xÄ��ÞÄ�ãº ïË)Joufssvqu!Qsjpsjuz!

sfhjtufsë8w JQ*Äö�xFØg�Ê7Ä��ÇÄ�1DB*

ûÆq@�ãºà¾ëÒÊ¸122»�¸&ãºõë%�¸112õ

»�¸\ãºõí´�xÄ�5ú���ë Ä�yÆ�¿�ëõ

9162DQVeq@7Ä�1DB*ûíü-Þq@Ä _&ãºõ�

Ä��5úÄ�ëõ DQVeº -�ò|Þq@�Ä�1DB*ûë

-�rq@äx_&ãºõ�Ä�1DB*ûíì7ãÌãºõÿã

ºõ_\�Ä��5úÄ�ëõ DQV�eÃÉReíS]ë vÄ�

Ì���ëõ&ãºõÄ��ãºq@ðW ãºõãÌ�ëõ`

JOU1ìUjnfs1ìJOU2ìUjnfs2ìVBSU Çà¾ºLq@í!
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Ä�ãº ïË)Joufssvqu!Qsjpsjuz!sfhjtufsëHFºÊ�*ë

x?#ì�ñ!

F�ñC9I!

!

....! ....! ....! QT! QU2! QY2! QU1! QY1!

!

....)JQ/8*ñyc�í!

....)JQ/7*ñyc�í!

....)JQ/6*ñyc�ëWÞ 91639©�Äëõ¸ Ujnfs3�ãºõF

Øí!

QT)JQ/5*ñÊ÷D¿lãºõFØí!

QU2)JQ/4*ñÊ÷ Ujnfs2 ãºõFØí!

QY2)JQ/3*ñÊ÷ JOU2 ãºõFØí!

QU1)JQ/2*ñÊ÷ Ujnfs1 ãºõFØí!

QY1)JQ/1*ñÊ÷ JOU1 ãºõFØí!
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2.6!D¿l!

! 2.6/2!D¿ñ�!

D¿ñ�¸ DQV £�/óÿ DQV  DQV Ë�N�ñ��[Ç

�ë�89�D¿ñ�T�v�ñ��ëc����ûù�ñ��x

FØ�N�ë�'wñ��ö�ãñëW!É'R�~ò¼�ëu

Ô_ò¦}�N�ñ�íü-ë�$N�ñ���ò��xFØëÙ

�ñ�N��éB�yx©ñí!

D¿ñ��?#ßü89ëW��$ó8Z�'Y�ÑäY�ë

oáM�ñ��Êg5�íü-ë�x°õ�ñ��Ê<k¬&F�

ãFëã´;~íxÄ�nx��vÑÌøûD¿ÖV�Vojwfstbm!

Btzodispopvt!Sfdfjwfs!Usbotnjuufsë8w VBSU��Æ�$�Ê�

D¿ñ�ÿ�Äí!

D¿ñ�Þñ��xFØ��ëoá5ñ� 9�ë- VBSU�D

¿ñ��ûyÞñ� 9xFØN�Çò:��xý¿FØëWÞñ�

9xFØN�ÇL:��x-�FØë$y�ºñ��xFØ�5ñ

� 9�`Q¸ 21�í'�y VBSUD¿ñ���7Ðëñ��Ëà¾

�g6Jñ!

!
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!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!                                                                   
Ûñw¯÷±                                             Ûñw¯÷± 

  
¦hï

� 
bit 0 bit 1 bit 2 bit 3 bit 4 bit 5 bit 6 bit 7 

Ö·ï

� 
  

!

Þ VBSU�ñ�?#Äëý¿FØ§Ê¸ 1ë-�FØ§Ê¸ 2ë

�'Î�{�FYy��Ã����ñ���z�í́ ñ����Õ

���¸ 2`»�	N�ñ�ð´ñ����Õ�� 29¸ 1ër

»�N��ñ�ëÎ�{`eÉ¿��Î� 9xFØN�ë��ñ

�° 9xFØN�ëñ�{�Le�7-�FØëWcñ���Õ�

Üd¸ 2ë'2H����N�ñ�íí�Q:ý¿FØ-�FØ

�ûëßüecD¿ñ��NêU\ëWH5�FØN�ñ��ý¿

-�ÇY�íS�D¿ñ��Ê¸ñ�éBëæ�'ØN)Cvbu!

Sbuf*ërùõñ��FØ�gt½ë�Ê VBSU �c��ØN

2311ì3511ì5911ì:711î 2:311 2ívv/óÞµ@D¿ñ��ë

oá�Ê'MvØNgµ@N�ñ�ë́ vv/óc�Ì�ØNÀ¿

ëÜN�ñ�|ëûÛí!
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! 2.6/3!VBSU�?#!

9162 9©��D¿ly��»�·� VBSUë9162 9©�c�

Q4/1Î�1¸D¿ñ��Î�{)SYE*ëQ4/2Î�1¸D¿ñ���

7{)UYE*ëWj�T/;¿ ïË)Tqfdjbm!Gvodujpo!Sfhjtufsë

8w TGS*Ä�D¿l�9Ë)Tfsjbm!Qpsu!Cvggfsë8w TCVG*q@

D¿ñ��·Yí´D¿ñ�·YÒÊ°�ÇLëñ�{eï��4

N�� TCVG ÄëWM'þ�N�ñ��FYð´D¿ñ�·YÒÊ

°�ÇLëÎ�{e�Î�N�"� TCVG ÄíWÞ 9162 9©��

VBSU ?#ÄëÎ�N�{ñ�N�{ë�c�� ïËWÃyÌ

�xëTÃocq�ðÿ�ãÌ�Ê�F�ëÙ�Þñ�ÿÎ�N�

�ë91629©�e5F�îc�ÃÌ� ïËë�' 9162�D¿l

H'Ì�µ@N��ñ�Î�í!

91629©�µ@D¿N�ñ��ëD¿lw���9�;¿ë

r´D¿lÎ���4N�LëeÙN�ï"6 TCVGÄëüL`²

Î�N�ëWÞÎ�ÿ2HÎ���4N��o*Ä·R TCVGÄ�

N�íÙ�ëD¿lH'd²Ã��Î�N�ë-ÃoÞÎ��4N

�L2H7N�°»·R°\Àµ@��4N��Î�íWÞz�4

N�Æ VBSU Î�°\òëz�4N�áÆ·R°\�*û��ëx

õeY�N�£_�Y�í!
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! 2.6/4!VBSUã� ïË!

Þ TGS íâFÄ VBSU ã�� ïËvxëàh¸D¿lÊ

� ïË)Tfsjbm!Qpsu!Dpouspm!sfhjtufsë8w¸ TDPO*î��Ê

� ïË)Qpxfs!Dpouspm!sfhjtufsë8w¸ QDPO*í'�¸�� 

ïË�?#Ðñ!

SCON�íh�s+I�t  (SERIAL PORT CONTROL REGISTER) 

 
ï?�98H 

 

SM0 SM1 SM2 REN TB8 RB8 TI RI 

 
SM0  SCON.7  íh�S¤G�� 

 
SM1  SCON.6  íh�S¤G�� 

 
SM2  SCON.5  �íh�aS¤ 2 I 3 ´�Àh�`ût�~1äh��S¤ 2 ¨ 3� 
               �à SM2=1��]w¯)1# 9 ÷±ï�a 0 ´�RI lï���S¤ 
               1 ´�É SM2=1É�]w¯)1Ö·ï�l%�´�RI Hlï���S 
               ¤ 0 ´�SM2 ��a 0� 

 
REN  SCON.4  7�ïð{s¨ÎÈ�Ð¬s"!w¯íhA5÷±�(REN=1 w¯)� 

 
TB8  SCON.3  �S¤ 2 ¨ 3 ´�a�¬÷±´1ñud÷±ï��7�ïs+� 

 
RB8  SCON.2  �S¤ 2 ¨ 3 ´�w¯1ñud÷±ï�Ë��!ï�Ù��S¤ 1 ´ 
               ��à SM2=0�RB8 aw¯)1Ö·ï���S¤ 0 ´�RB8 ²¶4� 

 
TI   SCON.1  �¬m°ÁÆ��S¤ 0 ´��# 8 ï�è�´�Ïï�2�{a 1� 

!ÔS¤´�"�Ö·ï�1rh´{sa 1�¼ï���7�ïÎÈ� 

 
RI   SCON.0  w¯m°ÁÆ��S¤ 0 ´��# 8 ï�è�´�Ïï�2�{a 1� 
!ÔS¤´��Ö·ï�1+ê1´"7Ïï{s(öÕ SM2)¼ï���7�ïÎÈ� 
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!

PCON�=-s+I�t                 (POWER CONTROLREGISTER) 

 
ï?�(87H) 

 

SMOD � � � GF1 GF0 PD IDL 

 
SMOD  (�÷ï��]íh�`�ÍS¤ 1�2 ¨ 3 ´���4 Timer1 ��

÷� 
3t�Ê SMOD=1���÷a(� 

  �    ��2��4 
  �    ��2��4 
  �    ��2��4 
CF1     +s4� 
CF0     +s4� 
PD      =-@þï��80C51BH ´�{s¼ï�a”1”	^5=-@þS¤ 

(� CHMOS ñÐ)� 
IDL     IDLE S¤ï��80C51BH ´�{s¼ï�a”1” 	^5 IDLE S¤ 

(� CHMOS ñÐ)� 

 
    **Éu´
 1 ß PD I IDL ´�PD �c** 

! y 1.14 
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! 2.6/5!VBSUD¿l�[v·Yªû!

Þ TDPO?#ÐÄH� TDPOFØy�ªû�îFØëHÌ»N�

FØî�¨FØ���í- QDPO?#ÐÄH�T TNPEFØD¿

lñ�éB�ëx+FØõy�$á�ªû�ÒÊí!

j� TDPO � TN1 î TN2 H'g�î[v·Yªûñ!

2/!ªû 1ñTN2_TN1_2!

D¿lÒÊ¸ªû 1�ëD¿N��ñ�Î�öyj� SYEÎ

�µ@ë- UYEÎ�õ1¸�7tF¾Yë�¾Y�ØN§Ê¸ 9162

9©��øFÅNÇ 2023í´5¬D¿lñ�N��ëT5q@�

xN�a� TCVGg.ëõeþ�N�ñ��FYðN�ñ�°\Lë

9162DQV e� TDPO Ä� UJ FØÒÊ¸ 2ëæ�D¿Ä�Y�í´5

¬D¿lÎ�N��ëáº'ãFÒÊ TDPOÄ� SFOFØëüLq

@%� SJ FØëD¿l`e`�¾µ@Î��·YëN�Î�°\

Lë9162DQV e� TDPO Ä�FØÒÊ¸ 2ëæ�D¿Ä�Y�í!

ªû 1æ�y�$ J0P��1ë-Ñ�$D¿æòíT5� SYE

î UYE Î�èÎ��xW�D7)QJTP*� JDë`H'�1�x 9 F

Ø���lð� SYE î UYE Î�èÎ��xD�W7)TJQP*� JDë

`H'�1�x 9 FØ��7lí!

!
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3/!ªû 2ñTN2_2ìTN1_1!

D¿lÒÊ¸ªû 2 �ë9162DQV ù�ñ�Î��N�¸ 21

FØëä 21 FØà��¿ 4 ôàëàh¸ñ!

)2*ý¿FØñ§Ê¸ 1ëU��xFØí!

)3*N�FØñU 9xFØë`\FØ6&FØñ�à¾í!

)4*-�FØñ§Ê¸ 2ëU��xFØí!

ªû 2 N�ñ��ØNy� Ujnfs!2 ÒÊëxÒÊì�»ñ!
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���ØNm!

ØN! øFËÅN! TNPE! D0U! ªû! `�m!

ªû 1!)�¬ 2N*! 23N!I{!
×!

Ø! Ø! Ø!

ª û 3! ) � ¬

486L*!

23N!I{! 2! Ø! Ø! Ø!

ªû 2ì4!)�¬

73/6L*!

23N!I{! 2! 1! 3! GGI!

2:311! 22/16:3N!I{! 2! 1! 3! GEI!

:711! 22/16:3N!I{! 1! 1! 3! GEI!

5911! 22/16:3N!I{! 1! 1! 3! GBI!

3511! 22/16:3N!I{! 1! 1! 3! G5I!

2311! 22/16:3N!I{! 1! 1! 3! F9I!

248/6! 22/16:3N!I{! 1! 1! 3! 2EI!

221! 7N!I{! 1! 1! 3! 83I!

221! 23N!I{! 1! 1! 2! GFFCI!

!
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D¿lÒÊ°\Lë9162DQVq@a�N�� TCVGg.�ë`e

µ@N�ñ��FYí´N�ñ�°\LëDQVe� TDPOÄ� UJF

ØÒÊëæ�D¿Ä�Y�í-ÞN�Î��ë´ SYEÎ�� 29¸

1�É¿Î�N�ëDQV`¾Î� 21cjuN�ðÎ�N�°\LëDQV

eê9 SJìTN3 î-�FØyx{Ô�¿�°ñ!

)2*SJ FØ%�¸ 1!

)3*TN3 FØ%�¸ 1 ÿ�Î���-�FØÒÊ¸ 2!

´�¿�°ö{Ô�ë9162DQVõ��Î��� 9FØN�ï�

TCVGÄëW��Î���-�FØï� TDPO� SC9FØÄë½� SJ

FØÒÊ¸ 2ëæ�D¿Ä�Y�í �¿�°Ã{Ô�ëõ7��

Î��N��e£_í!

!

4/!ªû 3ñTN2_1ìTN1_2!

D¿ªûÒÊ¸ 3 �ë9162DQV ù�ñ�Î��N�¸ 22 F

Øëä 22 FØy��¿ 5 ôà���ëàh¸ñ!

)2*ý¿FØñ§Ê¸ 1ëU��xFØ!

)3*N�FØñU 9xFØë`\FØ6&FØñ�à¾!

)4*HÌ»N�FØñU��xFØ)UC9 ÿ SC9*!

)5*-�FØñ§Ê¸ 2ëU��xFØ!
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ªû 3 N�ñ��ØNy� TNPE �Êë´ TNPE_1�ëØN¸

486L!I{ð´ TNPE_2 �ëØN¸ 298/6L!I{í´ñ�N��ëoá

º�ãFÒÊ TDPO Ä UC9 �FØmëüL½q@N�a� TCVG g

.ë'×FN�É¿ñ��FYëüLD¿le`¾ñ�ý¿FØì

N�FØìHÌ»N�FØ UC9 î-�FØðñ�°\Lë9162DQV

eÒÊ TDPO Ä UJ FØmë'æ�D¿Ä�Y�í!

´Î�N��ë SYE Î�Õ�� 2 9¸ 1 �É¿Î�N�ë

9162DQVe`¾Î� 22FØN�ðÎ�N�°\LëDQV eê9 SJì

TN3 î-�FØyx{Ô�¿�°ñ!

)2*SJ FØ%�¸ 1!

)3*TN3 FØ%�¸ 1 ÿ�Î�ÇHÌ»N�FØ¸ 2!

´�¿�°ö{Ô�ë9162DQVõ��Î��� 9FØN�ï�

TCVGÄë!��Î���HÌ»N�FØï� TDPO� SC9FØë½

� SJ FØÒÊ¸ 2ë'æ�D¿Ä���í �¿�°Ã¿Ì�{

Ô�ëõ7��Î��N��e£_í!

!

5/!ªû 4ñTN2_2ìTN1_2!

D¿lÒÊ¸ªû 4�ëxFYªû 3ãVëx[��ØhÞ

$ªû 4�ñ�éBÇØNmÒÊªû 2ãÌëy� Ujnfs2ÒÊí!
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!

'�[vD¿lªûëÞñ�N��ëØN��ëxðN�Ç

Î�Ñ��P5ëÙ�Ù�Þc�ªû 2ªû 4�ë5ºëF Ujnfs

·Yí'�¿D¿lc��øf'��D¿lÒÊyx|ëñ!

)2*!ÒÊ Ujnfs2·YªûW�ìñ�ØNÒÊ UI2î UM2)VBSUªû

1 ªû 3 Ã��ß*!

!

)3*�Ê TNPE FØm¸ 1 ÿ 2!

)4*ÒÊD¿l·YªûëW%� SJìUJFØ¸ 1ëîÒÊ SFOFØ

¸ 2!

)5*�¿D¿lÄ�!

)6*ëF Ujnfs2 É¿7�)VBSU ªû 1 ªû 3 Ã�*!

)7*q@1NPW!TCVGëYY2g.ëgëF VBSU ñ�N�!
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z��!XFC!TFSWFS!

3.2!�XnÜ!

! 3.2/2!BSQBOFU!

�x�±���Wû¨��Ì(H9ë°»`�TÊ��ú

-Ò7ì�YëÙ�Þ©%¨�Ç�ë����ÇË�xû[

èÎýgñ÷N�íÞ 716 81ú-ë�ffRô�&2ë)7

�ö)Bewbodfe!Sftfbsdi!Qspkfdut!Bhfodz-!BSQB*n$?Zì

ÙÃë)9FÇ�5ë�Í��æò'î��N�¼]�7

�ëw¸ BSQBOFUí!

BSQBOFU �X����#	yïo JNQ)Joufsgbdf!Nfttbhf!

Qspdfttps*ÑV·R#	Ë�òé£�ì7ê�ñ÷Ç5<yx

¨Û'îN�Pñ2ëx�#ì�Ðñ!

!

!

!

!

!

!

!

Ì² 

IMP 

Ì² IMP IMP Ì² 
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BSQBOFUæò�ÊÝ�àb)Mbzfs*��û·R�XÇæò�

Êë#5à¸[bñ!

)2*!z�bñ;Ù#	 JNQ Çè?í!

)3*!z�bñC�#	#	ËÇè�í!

)4*!z�bñC�ò{ Vtfs è��X#	Çè�ÒÊí!

)5*!z[bñUfmofu æò�Êë'���X�{	è�6ò

{#	í!
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! 3.2/3!PTJ�b�#!

f�¨��:)Joufsobujpobm!Tuboebsej{bujpo!

Pshboj{bujpo-!JTP*��X;¿'b)Mbzfs*�û»�ë�»�

PTJ!Npefm Y¸�XÒ7æò�ÊÇ¨�ëPTJ!Npefm ¼à�

bëùbàh<�ÃÌ��X/óÿæò�Êxb¤ì�ñ!

!

ÿ�b!)Bqqmjdbujpo!Mbzfs*!

Í�b!)Qsftfoubujpo!Mbzfs*!

esb!)Tfttjpo!Mbzfs*!

ñ�b!)Usbotqpsubujpo!Mbzfs*!

�Xb!)Ofuxpsl!Mbzfs*!

N�è?b!)Ebub!Mjol!Mbzfs*!

ëFb!)Qiztjdbm!Mbzfs*!

!

)2*!ëFb)Qiztjdbm!Mbzfs*!

;ÙN�FØÞëFñ�UF��ñ�ëc�2ò�HÞv

x/óË£�ë#5<k�X��ËÌ(ëì�ïì�£�

�FìèÎËv!ìèÎËÎ�Ê÷ì£�Ê��@ìñ�

éBìñ�¦}2í!
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)3*!N�è?b)Ebub!Mjol!Mbzfs*!

;ÙëÜëFbè?�N�Ç|ëûë<�N�ñ��¨Û

7êî¨Ûê|;¿í�N�è?bC��xH��æò�

ÊÖVëcz�b�Xb¿|ëÝï�ëFb�N�ëx;

¿ñ2/Õ�º¿æ!3/N��à�!4/¨Û7êî¨Ûê|!

5/Ìøæ!6/£½Ê�!7/��!

)4*!�Xb)Ofuxpsl!Mbzfs*!

|Ræñ�S�xæñ�Xàë;ÙC�ì�¿î���x

c��ÇË�è?ëcN�`xXàñ�ëÙ�oáÊ�

�¿�í-N�ñ�y'5<ªûYFØN�ñ�{Î�

{æñF�FØîN�FØí!

)5*!ñ�b)Usbotqpsubujpo!Mbzfs*!

ñ�b#5yëÜN�Þ�XbeBbÇË�ñ��

]ër|ëì	¡_ì	P;íUDQ0JQ`y�$ñ�b

�ÊëxÄ JQy�ðÊ��æÕ�Ê- UDQy�$N�5<

�Ô�æÕ�Êí!

)6*!esb)Tfttjpo!Mbzfs*!

#5Þ|RÑc��ÇËN��£�Åûë£�Åû9
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;Ù�ñ��Nò'7÷�Åû»iF�Xc��ëxÄ
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ï5ïN�(û�f�ëN

�ïd5ïdí!
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! 3.2/4!UDQ0JQæò�Ê!

UDQ0JQ æò�Êàh¸ UDQ)Usbotnjttjpo!Dpouspm!

Qspupdpm ñ�Ê�æò�Ê*î JQ)Joufsofu!Qspupdpm-���

Xæò�Ê*vô´���ëUDQ0JQ �ãñÞ$ÙÑÃÌÌ(�

#	Yg*��Hïo UDQ0JQ �ÊC��Xæòè?ëÃÌ

$ BQSBOFU oáïoT/� JNQ ÖV·R#	Ëòé�£�í!

UDQ0JQ�yÝ�àbûÊ÷Ñb�Êë PTJ!Npefm�ð�

ì�ñ!

¨4�³Ô ��ÿüöô�ü��³ßô�ø�³

dü�³ã �ø�ø��ô�ü��³ßô�ø�³

���³æø ��ü��³ßô�ø�³

�A�³ç �ô������ô�ü��³ßô�ø�³

;��³áø �
��þ³ßô�ø�³

÷±�è�³×ô �ô³ßü�þ³ßô�ø�³

�ï�³ãû ��üöôÿ³ßô�ø�³

³

xÄ�7�ÿ�bæò�Êìñ! !

GUQ)Gjmf!Usbotgfs!Qspupdpm*ñ;Ù�e���X����ñ�í!

TNUQ)Tjnqmf!Nbjm!Usbotgfs!Qspupdpm-89¸°ñ��Ê*ñ;Ù¸

°ñ÷Çæò�Êí!

Ufmofu)ò{�¬æò�Ê*ñ�e�¬ò{R1ËÇæò�Êí!

Ô��ÿüöô�ü��³ßô�ø�³

çÖã³ è×ã³

Üã³

×ô�ô³ßü�þ³ßô�ø�³

ãû��üöôÿ³ßô�ø�³
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3.3!TPDLFU!

! 3.3/2!Cfslfmfz!Tpdlfu!

�±�X�&FÌ(	�Ê�¨�ëÙ�É��Xÿ�*

ûoá�ðÃÌ��X&FÌ(�aëÛ��x�&É�*û

��BQ:ëÙ��5�xÖVg�æ&Fÿ�*ûë�e¨

��{û'{ÔÃÌ��X&FÌ(ë�ÖVry Tpdlfu!

Joufsgbdfí!

��� Tpdlfu!Joufsgbdf û 91 ú-�:÷�ci¬Ù¸�

� VOJY Yg*��� UDQ0JQ ÿ��É�� Tpdlfu ÖVëw¸

Cfslfmfz!TpdlfuëCfslfmfz!Tpdlfu!Joufsgbdfy��ÖV{ûë

Ö$�Xÿ�*ûYg*�î�X&FÇËë�e¨��{

ûëÿ�*ûïo�R Tpdlfu!Joufsgbdfë'�Íw� UDQ0JQ

�X;¿Çÿ�ëx�#ì�ñ!

!

!

!

!

!

!
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!
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Tpdlfu)Dpoofdujpomftt!Qspupdpm*í!

Tusfbn!Tpdlfuñc� UDQñ�N�ë���eû¨ÛN�ñ

�Ç]ëW�e7 ì̈q�îß¾N��;¿ëÙ� Tusfbn!Tpdlfu

ÿ�*ûHÜõN�ûÛ�ië!�ià¾�7à¾ãÌ

)Dpoofdujpo.Psjfoufe!Qspupdpm*í!

Ebubhsbn!Tpdlfuñc� VEQñ�N�ë��$ñ÷ö½N�

�ë�' VEQTÜõN��ÊeÆ�7ëWÃÜõN�eÆ��ë

W! ��¨ÛëWÃµ@P��FYë�$9Ò�ñ�!�
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! 3.3/3!Njdsptpgu!Xjoepxt!Tpdlfu!

Njdsptpgu!Xjoepxt!Tpdlfu 8w XjoTpdlëû Njdsptpgu '

Cfslfmfz!Tpdlfu!Ejtusjcvujpo!BQJ¸n,��Í7g�ëÙ¸

5Þ Njdsptpgu!Xjoepxt@Ó�q@ë�' Xjotpdl!BQJ��<

� Cfslfmfz!Tpdlfu!BQJ� CTE!Tpdlfu]ëÂ`� Njdsptpgu!

Xjoepxt @Ó��Í7g�æS{�í!
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3.4!IUUQæò�ÊXFC!TFSWFSC#!

! 3.4/2!IUUQæò�Ê!

ð$ IUUQ �·R£*H��ÐÜ+!

!

!

!

!

2/!C� IUUQ è?ëÞ dmjfou {c��½ËÞ��¿��ñ!

iuuq;00=#	F�?0=w��¬?0=N�?@=M�?!

! 2H�½ËR1ËC�è�í!

3/!2 IUUQæòè?C�ÇLë�½ËØ�c��� VSMf��

IUUQ!ifbefsZ xfc!tfswfs·RëIUUQ!ifbefs<� IUUQ�[ì

N�F�ìIUUQwxìHÎ���(ûìHÎ�Ö9ìHÎ�

c��#	…2N�í!

4/!´ xfc!tfswfs�� IUUQ!ifbefsÇLëØ`��òéñ÷Ú

ÿòéÆ�ú�N�í!

5/!´ xfc!tfswfs·R°��úLëØ�Îá�v�Ë�è�ë

ì�Ø°��� IUUQ �ñ�£*í!

!

SERVER 
 

CLIENT 
 

connecting 
 
HTTP request 
 

HTML response 
Close connecting 
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-�x sfrvfstu �(ûì�ñ!

! g.=TQ?VSM=TQ?IUUQ wx=DS?=MG?!

! »ÇÉ¿=DS?=MG?!

! »ÇÚÉ!

! »Ç?ë=DS?=MG?!

! =DS?=MG?!

! x�ô´=DS?=MG?!

!

�x sftqpotf �(ûì�!

! IUUQ wx=TQ?Úÿï=TQ?Úÿòé=DS?=MG?!

! »ÇÉ¿=DS?=MG?!

! »ÇÚÉ!

! »Ç?·=DS?=MG?!

! =DS?=MG?!

! x�ô´=DS?=MG?!
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! 3.4/3!XFC!TFSWFSÒ7!

Ò7@ÓñNjdsptpgu!Wjtvbm!Cbtjd!7/1!

*�z�Ðñ!

!

!

!

!

!

!

!

!

!

!

!

!

! Þ�É¿ØëF tfswfs*ûëY��x xjotpdlØ°ëío

cjoe�Êê qpsu!>!91ëØÉ¿ mjtufo2H dmjfou{�7è�

5úë2è�5úµg-! tfswfs*û��7ÚÿLëdmjfou

ØH'�7�[5úë-òA�£�FYõy� xjotpdlØ°�

START 

Ûñ�µ 

� �
server � �  

END 

� � � �
server

���
 

Ûñ;� 
Þ£ 

�  ! " # $
 

%'&'(�)
 

��;� 

*,+ - .�/'0
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Î·RÕ�ëÞÒ7 tfswfs *û�H'�Þê&b�FógÒ

7ë´���[5ú�ëØ5B�[5úÚÉëã7 dmjfou {

�5ú��[ÿyx+äUFy°ìÐ�ìp´2ë¬x	mn

ÄS_yxïÞë ïÞõÚñÚGF dmjfou {í!
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z��!Tfdvsf!Tpdlfu!Mbzfs!po!XFC 

4.2!nÜ!

! 4.2/2!F	!

Ù¸�$���X�É"äØûë'î�Y�ãðû�ó»Y

�ë:�Þ��ë)o*Äë�Þïoò{��j��½Ëïo�

��Xè��ò{#	�hÊÅ�z�ë 

�'À:j��X:���[Zñ�Ä�N�¿sêó»�Þ�X

Äñ�í 

!

! 4.2/3!��!

!!!!�$Þ NT!XjoepxtÖV��e:�1D� Xfc!Tfswfs�_

Ó�T JJT  BqbdifëÞ½ÿ¿sÞ\
a� Xfc!TfswfsjW�

�¿sc�:�1D�ºÅ�ë�'`oá
a7S�±{û'�e

Xfc!Tfswfs c�!
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4.3!TTM :�!

! 4.3/2!:��[!

i. “9�Ím:�”!“ðwÍm:

�”)Tjohmf0Tznnfusjdbm!Lfz!Fodszqujpo*ër�� Î�

�Ý�ãÌ��[:� 5�ëãñy·RéBÍë·R¬

½N��ÃeÙ¸:5�8�¬½�ËíW©ñyëì7ñ

�Ím��yx�F	ëõÂyGÉ'~5í 

jj/! �Ím:�”“ÑðwÍm:

�”)Epvcmf0Btznnfusjdbm!Lfz!Fodszqujpo*ër�ÙÝ{

)Qvcmjd!lfz* �Ù&{)Qsjwbuf!lfz*!

2/! STB 4�[)Sjwftu0Tibnjs0Bcfmnbo*!

2/!±7�î qbërb v¬]�úxa? Ob>qb+rbí!

3/!�7�õ� fbcª fb ObÌ¸]�ëWú7 fb½

² U Ä:a[ïØ� ebër fb+eb>2!npe!Ubë¹÷�

ÊRëg�{�Þª ObÄ�Ø�¾Ç Ub¸�²Ýd

� Ub>mdn)qb.2-rb.2*í!

4/!)fbëOb*Ý`EÝÉÅ{ë� eb Üï¸&�Å{í!

P7Zßñ!

2/!Ãn$à5Ù�ëcª ¿à5Ù� Obë¤¿~5 STB
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*�í!

3/!�îM�P7Zßì�¿ñ!

3/2/! Ob �]Ù� qbìrb oáu´�îëìñ!

3/2/2/! qb  rb oá¸¥]�í!

3/2/3/! qb  rb oáØ]jxFØ'�í!

3/2/4/! qb.2  rb.2 ��¬ÝÙ�ÿG²í!

3/2/5/! qb rbÿcªà5Ù� O¸7��ÃH¿í!

3/3/! �î fb P7Zßñ!

3/3/2/!  fb ó²�e'�©ññ!

3/3/2/2/! �� Db>N��!npe!Obë N ��=O �ë

õÞ:�ÄWûª Ob ÇFYëÙ� Db ò¸��

�ë� Db É��rHª Ní!

3/3/2/3/! ¤x�\g�ç�[ç�í!

3/3/3/! fb ÿ�îcxÞª p)Ob*ÄÇ¾¸�¬í!

3/4/! �î ebP7ZßñÆB_$� ebHÞö JDC�

5�îÔö�Ëë-+�:���~5*ûëcª

ebH¿�¸ÆIê�ð�ë eb�ÆBG²õI

ê eb ��Ë�9²ëIÄ�	NQ:ë�'Ñqº

½U\ fb �ÆB-ÃÞö eb �ÆBí!
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4/!ÃHc�¼Ì�ª Oñ STB*�Y��¼Ìª O>qrë

õc�¿ûY�7Gäð:05�Å{|fjëej~‘fj’¸c

��ÇÝÉÅ{)Qvcmjd!lfz*ë’ej’ñ�Fc��Y¸

:�Ç&��{)Qsjwbuf!lfz*�$¼Ìª)O*ÃeY�

SfcmpdljohY�Y�ë!HæáÝÉÅ{Çæï�Ëë

c�¼ª O H¿Û��¿�vY�í!

4/2/! ãÌ�+� n à�vx'��c��ëõ�*

�H¿9ªÃó»ë�Ù½$´vFc��Ì�Î�

�Ì�´���ë!´vÝÉÅ{Ì]ëõ�*�Ã

ó»í!

4/3/! è�ð�:05�Å{`¿à5Ù� Oí!

4/4/! è�ð�:05�Å{ër¿½Ãoà5 O�º

`�ëú7S�ð:5�Å{í!

5/!+��)Fouspqz*ÿgH¿:¬�H�é’\�ç�

[’ë_ó2c�[H½:��$+�Ä:�í� s)fy;!

N’>3_u+N,s*'Q: N’��í!

!

!

3/! EFT 4�[!
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2/!2:81úÄ±��f JCNÝP�Í7gë�$K�:�

[ë�K�¬²Ê�$ 75cjutëµ@:05�ëà¸

}Å{Y¸ EFT :05��Å{ë®Å{áaà¾ß¿

:50�ë� EFT �ð}Å{Y�í!

3/!�c��Å{ 75!cjut 9!cjutY¸�¨�ëv|Å

{T 67!cjutw¸}Å{ë®Å{� 67!cjut}Å{

��e�[Ä�Y���*¿�{í!

4/!EFT �ó»ûH��¿ 7x�VïLñ!

4/2/!ÞÅ{ñ�$®Å{Y�o*Ò7Ã´�Û�ë

Y�7ö�Å{U\ EFT ó»ûícª�Ò7

El>)Fl)n**>n ÿ Fl>)El)n**>nëxÄ n ¸+� El

¸5�ìFl ¸:�íÞÅ{�cS�e�û���

El>)El)n**>n ÿ Fl>)Fl)n**>në�¬¬U\ EFTó

»Bí!

4/3/! AÞÅ{ñ®Å{Y�*�?@�¿ 3v�°í!

4/3/2/!®Å{ß*Ä�gô)ÿJô*e� ïËT

�”1212”ë”1212”ë…/”1212”

ÿ”2121”ë”2121”ë…/”2121”vví!
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”1111”ë…ë”2222”ë…ë”1212”ë…ë”2121”ë…

±M�vÅû�N�í!

4/4/! EFT�Ì-û)Dpnqmfnfou*ñEFTÄ+� nì��

DìÅ{ L ÇËïhÌ-�Tûí89��¿û®»

�ñ Fl)n*>D!õ!Fl’)n’*>D’ëõ~5�ìM�ª

Fl)n* Fl’)n’*rH��Û7~5�<§ëW	Nü

yã´�²í!

4/5/! °�f�Ò7�õë��×õx EFT:�*��

ó»ûëc�Ò7o*���Ù¸ó»,½-�Ç

Rë2:88ú�ffÅó»´¯�ð�s�$z 3� EFT

esÄ�7°�fÒ7��í!

4/6/! EFT� 27xÚÔñBmbo!Lpoifjn�7£o 9xÚ

Ô� EFTëx��+�ÔÅ{��æ¹íy¶	�æ

�í!

4/7/! Øàç�[ñnx�y��î+�ç�[ë`y

àBT/+��ð�Ø]ð$x�ãðÿ����ð

ÇØ])µ@ YPS e�*�Y��pÓë[T/�Ø

mG&�	Ne½7S$���ð�ëÑqw�¸

Trm)Dibsbdufs*ë�7Ñäè�Tr��ðëµ
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@:�Lª�ãðÿ����ðë½M���Tr

mÙÛ7H¿�Å{í!

!

!

4/! BFT 4�[!

2/!2::1úÄ±Î° EFT�:�¨�ëxÌ(¨�ì�ñ!

2/2/! í�ÝÉ*¾ð]rúí!

2/3/! �ðwûÅ{:�[í!

2/4/! ��Å{yÆBH9í!

2/5/! H'Ì��ã&FëYí!

2/6/! 	�j�R�ÿoá{Ô BOTJ�jp3ëH'

5�c�í!

3/!�ß��Y��Üiì�;!

3/2/! ó»ûñ6öoáæoS�ïç�[í!

3/3/! �Nñq@oá�Ní!

3/4/! íâF��ú¸äöëyxeÙ4�[-ÃÌí!

3/5/! yx{ÔãFî&FgëYí!

3/6/! 4�[oá'�í!

3/7/! H9ûñÅ{î+0��ÆBoáyH9�í!
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3/8/! c���j�õY�í!

!

5/! JEFB 4�[!

2/!2::1ú� Mbj Nbttfz�Ò7w’Joufsobujpo!Ebub!

Fodszqujpo!Bmhpsjuin’8w JEFBí!

3/!JEFB �{)Qsjwbuf!lfz*¸ 239!cjutë+�¸ 75!

cjutëío 9�P;e�ë��9�e�ëY� 75!cjut

���í!

4/!ð$ÆB¬$ 75!cjut �4�[ EFTãVëe�é

B EFTã¿ë¸�&e�éBëæ�Ð�&Fq@í!

!

6/! Ejggjf!!Ifmmnbo 4�[!

2/!�7ÝÉÅ{¸Ñðwû�ïÕÃë��°{��°

:��7ë±M�°{�ÝÉÅ{�ÚH5É��í!

3/!9Ò{�)Pof!xbz!gvodujpo*ë�Ê{� gp¸9Ò{

�ë g ?@�¿vx�°í!

3/2/!ð{� gpÊ÷hÚ�±�Ø� yëH'GÉ'Ý

7�7�ðÿ�{�] z!)r gp)y*>z*í!

3/3/!ð��$ gp ]hÚ�±� zë5ú7 y cª
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z>gp)y*y7��ÃH¿�í!

4/!9Ò]Ç{�)Pof!xbz!Usbqepps!gvodujpo*ë�{�

gpu ?@�¿vx�°ëõw gpu ¸9Ò]Ç{�í!

4/2/! ð{� gpu Ê÷hÚ±�Ø� yëH'GÉ'�

7�7{�m gpu)y*>zí!

4/3/! ð��$ gpu ]hÚ�±� zë�Ñ�ª]Ç

U) gpu ��P5Nò*xõ5ú7 ycª y>gpu)z*

�ï{�yÃH¿�í!

!

±M�öH'c�ÝÉ�Ím)qvcmjd!lfz*µ@:�÷W�5

�ÔS�x&Ím)qsjwbuf!lfz*Ì�·YÀ¿�N�5

�ëãñyrcF	�N�ë`ü�5 Qsjwbuf!lfzg5�N

�ë�ÊºÅ Qsjwbuf!lfzTR1Ë{èëWÃe]²7
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! 4.3/3!:�FY!

! ! 4.3/3/2!:�ÿ�!

?Ôðw:�Ñðw:�!

2/!́ !dmjfou!{è�gÇLë¬!tfswfs!{�`!qvcmjd!

lfz!í!

3/!Dmjfou!{¶	Y��Yðw:��!tfttjpo!lfz!í!!

4/!Wc��¬!tfswfs!{�`Úg�!qvcmjd!lfz!Y:

�ë�!tfttjpo!lfz!�ÚF!tfswfs!-!tfswfs c�

qsjwbuf!lfz 5�ª� tfttjpo!lfz!!

5/!�L�!tfttjpo!lfz!Y:�ëÉ¿ñ�:�N�í!!

!

!

!

!

!

!
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! ! 4.3/3/3!�FÔ�!

�FÔ�H'Üy�x(�û���m÷c�c��

�&Ímµ@:�÷üLj�Ý�Ímµ@ëØñ !

qvcmjd!lfz!¿æoDõëNÑq`¤Ê�ðÿ�!qsjwbuf!

lfz!Ç|ëûëxõëõHß�Ô����!qsjwbuf!

lfz!í�-9Çë�FÔ��wävv�P�ûñ#HëØ

û#!î!#ÃH��û#!í!

!

 
 
 

! ! 4.3/3/4!�XØõ��ª!

Þ Xfc!Tfswfs �ë¬äec��!Ofutdbqf!ÝPÉ�!

TTM)Tfdvsjuz!Tpdlfu!mbzfs*!ÕÃgµ@N�:�÷c·Y$!PTJ!

�ÿ�b ñ�bÇË÷�'Ã´R$TÊ��X�ÊÇ�ëÃor
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)iuuq;00xxx/wfsjtjho/dpn*í!

!

! ! 4.3/3/5!ëY!

ëY�Và¸vx�Òë_ºy!

B/ÞJJT�c�TTM)Ù¸�É¿���c��Xfc!Tfswfs

¸ JJT*ëÙ¸�Òó/� JJT W	�e TTM 1D)H'ó

/*ë�'_ºoá� JJT Y�Ý{ &{ëüLí� 3111!

Tfswfs� DBÿy�eÞõ�E� XFC�W�EëÞä0Ñ

`ÃÜ+ 3111!Tfswfs� DBc�o*ë-Ñyc�ÒÞõ	

��E��[g�ª)ûf WfsjTjho �[

iuuq;00ejhjubmje/wfsjtjho/dpn*!

2/!_ººj� JJT ÚÌ;¿Y��� Qsjwbuf!lfz-ðYÚ

É¸!!!JJT ��ÚÉ.?�¬ó»ÒÊ.?R1ËÞõ.?Y

�\Þõ!!!Î�ga�øf°�lH'17�Ù

qsjwbuf!lfz  �Ù qvcmjd!lfz)ïÞZgÊ� Gjmf Ä*!

qt;Þ����îÄE�%�)xõÞ�aÞõ�E�e

Y�*!

3/!�aÞõ�E)ºµ� WfsjTjho �[

http://digitalid.verisign.com*�� TfswfsJEt.?Tfdvsjoh!Zpvs!
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Xfc!Tjuf!gps!CvtjofttëÎ�g�a�[N�)E�%

�*ëa°L`	¨Û�@`�E�;�-E�Z���a

� F.Nbjm �Õí!

4/!ó/ tfswfs Þõ!

!!!!!Þ��� Nbjm �LV�[ 

   -----BEGIN CERTIFICATE----- 

MIIDHDCCAsagAwIBAgIQesLA3hyYcYMupEZl+tNxjTANBgkqhkiG9w0BAQUFADCB 

qTEWMBQGA1UEChMNVmVyaVNpZ24sIEluYzFHMEUGA1UECxM+d3d3LnZlcmlzaWdu 

LmNvbS9yZXBvc2l0b3J5L1Rlc3RDUFMgSW5jb3JwLiBCeSBSZWYuIExpYWIuIExU 

RC4xRjBEBgNVBAsTPUZvciBWZXJpU2lnbiBhdXRob3JpemVkIHRlc3Rpbmcgb25s 

eS4gTm8gYXNzdXJhbmNlcyAoQylWUzE5OTcwHhcNMDMwNzI4MDAwMDAwWhcNMDMw 

ODExMjM1OTU5WjBcMQswCQYDVQQGEwJUVzEPMA0GA1UECBMGVGFpd2FuMREwDwYD 

VQQHFAhDaGFuZ2h1YTEMMAoGA1UEChQDbmN1MQ0wCwYDVQQLFARjc2llMQwwCgYD 

VQQDFANjdHgwgZ8wDQYJKoZIhvcNAQEBBQADgY0AMIGJAoGBANeg8ct/xSqEc1xh 

y5allvZT/0TaTwlIZLUoV+YmKDdioUvt6ikpmEpJMH+Y+3JZuQIer6MkPpxON49A 

HIsscbQ2sy4gt5KWIaukFiAKY6t/qXO21Vt5pIohoxID8CFq6LRIypUC96iAeRbc 

CW/4TH1BfB1mAtIviMe3YIzjOkXxAgMBAAGjgdEwgc4wCQYDVR0TBAIwADALBgNV 

HQ8EBAMCBaAwQgYDVR0fBDswOTA3oDWgM4YxaHR0cDovL2NybC52ZXJpc2lnbi5j 

b20vU2VjdXJlU2VydmVyVGVzdGluZ0NBLmNybDBRBgNVHSAESjBIMEYGCmCGSAGG 

+EUBBxUwODA2BggrBgEFBQcCARYqaHR0cDovL3d3dy52ZXJpc2lnbi5jb20vcmVw 

b3NpdG9yeS9UZXN0Q1BTMB0GA1UdJQQWMBQGCCsGAQUFBwMBBggrBgEFBQcDAjAN 

BgkqhkiG9w0BAQUFAANBAIgpfWrAuyaQyeM16rWYU9AuD4jve5QY9hIw0dLDwEA0 

SX9XaTgcFSDlgKDl6dGipghQ7uMt2lR3qhBdHoQXE/4= 

-----END CERTIFICATE----- 

�ôàëE�+ dpqzSï\��+/dfsÄ)fy.?9162/dfs*ëü

LÞ JJT ��ÚÉ.?�¬ó»ÒÊ.?R1ËÞõ.?Ä�î��

ÞõëÎ�g�îZ��æï���rHë?ëLZ� JJT`

H'c� TTM 1D�í!

! M,�[;!iuuq;00cte/xlki/uqd/fev/ux0�ejwf0db/iun!
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!

C/Þ WC ��
a� Xfc!Tfswfs �c� TTM!

!!ÞäÑ�VÙ¸T�5óÿ Tfswfs {�ôà)Dmjfou {¸

JF*ë�'T�5óÿ Tfswfs �ôàrH-!-`��X 8b�

�#ÄëTTM �$ Bqqmjdbujpo!Mbzfs �ôàë�'Þ�b�

udq0jqôàÞ WCÄ`üH'±� WCÄ� XjoTpdlëÃoÞ WC

�Ò�Ø°ÄW	�e TTM�V�{ûH�ë�'5���

[`y 2/5@
a{�ëÃooáã´�5è��o*!3/S

]ó/ TTM � WC Ø°gÉ� Xfc!TfswfsëÑyÛ��±H'

�gÉ� TTM è�� WC±°!!

iuuq;00xxx/ebsu/dpn0tfdvsftfswfs/btq!Ä_Û qpxfsUDQä

±ãFëó/ä±ãFL WC Ä�Ø°rH�e TTM �Ø°

)DpnqpofoutÄ� Ebsl!Dfsujgjdbufmjtu!Dpouspm!boe!Pckfdut

Ø°*c�ëäxØ°õÔ� XjoTpdl  TTMëS]ó/ä±ã

F��S]�e�8'� DB!tfswfs eê9
a�5 TTMè�

��ãFc�ëS]0V��e89�ûfH'M,í!
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z[�!*�C#!

5.2!*�8Ö!

c� 91629©�5��Ê�Å��XëWj�D¿÷��û

 QD�æëS]Þ QD{c� WCC#� xfc!tfswfscªÞò{

�c��Hc��Ê� cspxtfs rHðÊÅ�í!

Þ 62 �ËÇË�ÖVë�$ 62 ��7;NÃ&ë!�Ë

�ï;`¬ë�'ì7�Î' 62 Ê��ËëH¿Û��Ëû[

×Fÿ 62 Æ�{ë�'Þ�Ë 62 �ÄËÑqc�`�Ë

)Sfmbz*gÊ��£�æoxëµ-ðY�Ë�FYí!

Þ 62  QD ÇË�ÖVë�x�Êy� 62 �7�ò�í�

NBY666 ©�f� ST.343 �F�ò�í� DPN!qpsu �� QD Äë

W ST.343 ò��ñ�y�ð��ëì7c�ä��Ë�@õ�

5äx DPN!qpsuëã´Ãí%ë�'æ� ST.596 �¨�ëH'

�g1�x nbtufsäx tmbwfs��æëUê{Ôäx�Ë�

�úë- ST.5965�� QD ���5f�� QD �ò�ëåyf

� ST.343ÿf� VTCò�ë�$ ST.343�ÎÇ¢g¢ö��ë

÷xÞ opufcppl¹í	�ë�'Ñq� ST.596�ò�f� VTC

ò�g�� QDí!
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5.3!ëYô´!

x*���#8Ðì�ñ!

!

!

!

!

!

!

!

!

!

!

�ì! �Ë6 BU3162!

BU3162y 9162©��xÄ�vëè 3L�*ûíâF 31

"Î�ëàh¸ qpsu2  qpsu4ë�$	 qpsu1  qpsu3ë�

'Ã¿c� NPWY ägg.ëx+ 62 ©�ãÌí!

�ËëF BU3162 c�`�ËèÎë'Ø BU3162�7Ê�

ò�ëx�XÐì�ñ!

!

=t+ 

=t2 
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AT2051 
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Browser 
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!

!

!

!

!

!

!

!

�ì! BU3162 6 QD!

BU3162 ©�c�D¿ñ���û QD �æëBU3162©��

7�ò�í� 86287ää JDf�� ST.596Ì(�ò�ëä£Ø

¿Ì�h�ä� 62 ©�ë��� ST.596 ò�ÚÄ6 VS.596

äxª��ò�f�� VTC ¨�ë�Læo VTC lñ� QD Äë

x�XÐì�ñ!

!

!

!

!

Relay 1 

AT2051 
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!

�ì! Tfswfs!QD  Dmjfou!QD è?!

Þ QD�ô´õyj� WCC#��x Xfc!Tfswfs*ûë�e

ò{c�±7� Cspxtfs rHðÊ Tfswfs {�Å�-Ãáó/

±M�]�ãFëäy�É¿�Ò��¨íS]c� TTMª�g

µ@����ëÀdÑ9#�¶7ðÊÅ�ëÙ¸yÞ Xjoepxt

*�Úq@ë�'N�Û*� �Ý���Ø� Bddfttí!

�ì! 62 *û£*Ð!

!

!

!

!

!

!

!

!

!

!

!

start 

Ûñw¯ ID �Æ 

�= 

Ûñw¯ï��Æ 

¯)!ê ID �Æ ¯)z!ê ID �Æ 

Ûñï�Y« 

�éï� 

Y«ï� 

y 4.3 

y 4.4 
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zÍ�!ÿªïL!

!

ä�ÐYõx��ë��ú¤�Ù±É¿ë�Êê��¸ò

{öÊÅ�Ê�*�ÇLëØÉ¿��ã��['-5¸�ô�

�Ã@ëÑq¯��xÙ±��Ë���)2*91629©�ì)3*WC

*ûÒ7ì)4*BTQ*ûÒ7�xô´ëÞÞ�ú¤�«.�É¿

ÐYë�*�í!

ÞÐYë�*��ëyÝ�Cµ��ûëº17 62  QDÇ

Ë¿|��æ�*�ë½Q: 62 �ËÇË�è�ë½gy QD

c� JJTg�eZ�½Ëò{ðÊ�Ë�;¿ëÎ�gy5@c

� WC a7�x Xfc!Tfswfsë½gÞ:� TTM ª��eó»�è

�ëëø1gë�_Ãe7�Y�üÃ÷ªY�Þ£0�z`

��í!

�xä���Â:51�ô´Âý]�ñ� ST.596 f

VTC ò�vô´ëWÙ¸¿�û[°�|��eYë�'`º�

�ñ�-°ý]�ô´ë- ST.596 f VTC ò�ô´õyº�

�-ÝP� VS.596Ø°-°ëävô´H'e�'L`²ë)í!
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M,N�!

\2^<S!ë91629©�þäë)!n,þë�¨�´ëPduë

3113!

\3^<S!ë91629©�þäë)!ë�þë�¨�´ëTfqë

3113!
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3113!

\5^IÉ$ëWjtvbm!Cbtjd!7/1!éÙ�4ë�Ô�´ëGfcë

2:::!
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