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1.1. Overview

7KLV VHFWLRQ ZLOO H[SODLQ WKH RXWOLQH RI WKH 0%�����$�

)XMLWVX 0%����� LV D KLJK SHUIRUPDQFH ���� VHULDO EXV FRQWUROOHU GHYLFH FRQIRUPLQJ WR ,((( ���� VWDQGDUG

�,((( VWG ����������� DQG D SDUW RI 3����D GUDIW� ,W KDV WZR ���� LQWHUIDFH SRUWV ZLWK GLIIHUHQWLDO WUDQVFHLYHU

DQG FRPSDUDWRU IRU WKH QHWZRUN XQGHU ���� FDEOH FLUFXPVWDQFH� 7KH ���� GDWD UDWH DFKLHYHV PD[LPXP

���0ESV�

7KH0%����� GHYLFH LQWHJUDWHV ERWK SK\VLFDO � OD\HU EORFN DQG OLQN� OD\HU EORFN LQWR D VLQJOH�FKLS WR UHDOL]H WKH

GRZQ�VL]LQJ DQG ORZ SRZHU FRQVXPSWLRQ IRU ���� VHULDO EXV DSSOLFDWLRQV�

7KH GHYLFH KDV D ���ELW $V\QFKURQRXV GDWD SRUW� FDQ DXWRPDWLFDOO\ VHSDUDWHV WKH KHDGHU VHFWLRQ IURP WKH

GDWD VHFWLRQ DQG SDFNHWL]HV LW IRU WKH FRQWLQXLW\ RI GDWD WUDQVIHU�

7KH GHYLFH DOVR KDV WKH :ULWH UHTXHVW�5HDG UHTXHVW &KDLQ IXQFWLRQV WR LPSURYH WKH SHUIRUPDQFH RI WKH V\V�

WHP�

7KH 0%�����$ KDV D &\FOH WLPHU UHVLVWHU LQ LW WR UHDOL]H WKH &\FOH PDVWHU IXQFWLRQ�

7KH GHYLFH FDQ UXQ DV D UHSHDWHU QRGH ZLWK FDEOH SRZHU VXSSO\ ZKHQ WKH V\VWHP SRZHU LV WXUQHG RII�

1.2. Features

7KLV VHFWLRQ ZLOO H[SODLQ WKH IHDWXUHV RI WKH 0%�����$�

x &RPSOLHV ZLWK ,((( ���� KLJK�SHUIRUPDQFH VHULDO EXV VWDQGDUG �,((( VWG ���������� DQG D SDUW RI

3����D GUDIW

$XWRPDWLF JHQHUDWLRQ DQG FRUUHVSRQGHQFH RI 6KRUW %XV UHVHW

$XWRPDWLF UHVSRQVH DW 3LQJ SDFNHW WUDQVPLVVLRQ�UHFHLYH

x ,QWHJUDWHV 3K\VLFDO OD\HU DQG /LQN OD\HU LQWR D VLQJOH�FKLS

x � FDEOH SRUWV

x �����������0ESV GDWD WUDQVIHU VSHHG

x ����9 6LQJOH 3RZHU 6XSSO\ ��9 ,�) IRU GLJLWDO LQSXW�

x ,QWHUQDO FORFN JHQHUDWLRQ E\ RQ�FKLS 3//

x /RZ SRZHU FRQVXPSWLRQ DQG IRUFHG VOHHS VWDWH ZLWK LQVWUXFWLRQ IURP 038

x $XWRPDWLF VHSDUDWLRQ RI UHFHLYHG�KHDGHU IURP GDWD DQG WKHLU SDFNHWL]DWLRQ IRU WUDQVPLVVLRQ

x &\FOH PDVWHU IXQFWLRQ

x ���ELW &5& JHQHUDWLRQ 	 FKHFN

x *HQHUDO �SXUSRVH V\VWHP LQWHUIDFH SRUWV ����ELW 038�'0$ FRPPRQ EXV LQWHUIDFH�

x Write request/Readrequest Chain transfer functions

x 6XSSRUWV ��SLQ FDEOH

x 3DFNDJH� ���3LQ 3ODVWLF /4)3� ����SLQ SODVWLF )LQH SLWFK %*$ �)%*$�
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1.3. Block Diagram

7KLV VHFWLRQ ZLOO VKRZ WKH EORFN GLDJUDP RI WKH 0%�����$�
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Fig. 1.1 Block Diagram
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1.4. Outline of Each Block Function

�3K\VLFDO OD\HU!

x 6XSSRUWV DV\QFKURQRXV WUDQVIHU XQGHU ,((( ���� FDEOH FLUFXPVWDQFH

x 0D[LPXP GDWD WUDQVIHU VSHHG LV �������0ESV�

x 7ZR SRUWV IRU DQDORJ WUDQVFHLYHU�UHFHLYHU� ZLWK EXV VWDWXV PRQLWRU� LQLWLDOL]DWLRQ� VSHHG VLJQDOLQJ� DUELWUD�

WLRQ DQG HQFRGH�GHFRGH IXQFWLRQV IRU GDWD WUDQVPLVVLRQ�UHFHSWLRQ�

�/LQN OD\HU!

x &RQWUROV JHQHUDWLRQ DQG WUDQVIHU RI VWDQGDUG SDFNHW LQ FRPSOLDQFH ZLWK ,((( ����

x *HQHUDWHV DQG FKHFNV ���ELWV &5& IRU GDWD DQG KHDGHU

x ,QFRUSRUDWHV ���ELWV F\FOH WLPHU UHJLVWHU DQG F\FOH PDVWHU IXQFWLRQ

�7UDQVPLVVLRQ�5HFHSWLRQ ),)2!

x ,QFRUSRUDWHV D �.% 7UDQVPLW�5HFHLYH�),)2 �IRU DV\QFKURQRXV WUDQVPLW� EDQN VZLWFKLQJ �� �� RU � DYDLO�

DEOH� IRU DV\QFKURQRXV GDWD�

x ,QFRUSRUDWHV WZR ���% ),)2V IRU LQGHSHQGHQW DV\QFKURQRXV WUDQVPLW DQG UHFHLYH�

�3DFNHW 3URFHVV!

x )RU WUDQVPLVVLRQ� LW SDFNHWL]HV WKH KHDGHU� GDWD� DQG&5&VHFWLRQV� &5& LV DXWRPDWLFDOO\ JHQHUDWHG DQG

DGGHG�

x )RU UHFHSWLRQ� LW LVRODWHV WKH EXV SDFNHW LQWR WKH KHDGHU DQG GDWD VHFWLRQV� DQG GLVFDUGV WKH&5&VHFWLRQ�

�9DULRXV 5HJLVWHUV!

x 7KLV VHFWLRQ LV FRPSRVHG RI WKH /6, FRQWURO UHJLVWHUV� ���� SDUDPHWHU VHWWLQJ UHJLVWHUV� DQG VR RQ�

�3// FLUFXLW!

x *HQHUDWHV LQWHUQDO RSHUDWLRQ FORFN RI ������0+] DQG WUDQVIHU FORFN RI �������0+]� 7KH UHIHUHQFH

FORFN DSSOLHG LV ������0+]�
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1.5. P in Ass ignment

7KH ILJXUH EHORZ VKRZV WKH SLQ DVVLJQPHQW RI 0%�����$ IRU ����3LQ )%*$�����

MB86614 Pin Assignment - 80-Pin LQFP
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MB86614 Pin Assignment - 112-Pin FBGA
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1.6. Pin List
7KLV VHFWLRQ ZLOO VKRZ WKH SLQ DVVLJQPHQW RI 0%�����$�

1.6.1. 80-Pin LQFP
7KH SLQ OLVW IRU ���3LQ /4)3 ZLOO EH VKRZQ EHORZ�
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No.
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1.6.2. 112-Pin FBGA

7KH SLQ OLVW IRU ����3LQ )%*$ ZLOO EH VKRZQ�

,'�2

�

,'�2

�

�

�

�

,'�2

�

,'�2

,'�2

�

,'�2

�

�

�

�

�

�

�

,'

�

�

Pin
No.

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

�

�

,'

�

,'

,'

�

,'

�

�

,'�2

,'�2

,'�2

,'�2

,'�2

,'�2

,'�2

,'�2

�

�

,'�2

�

,'�2

1�&�

1�&�

5(6(7

1�&�

&6

:5

1�&�

5'

9''

966

'��

'��

'��

'��

'��

'��

'�

'�

9''

966

'�

1�&�

'�

I/O Pin
No.

80-MPU I/F Mode 68-MPU I/F Mode

Pin Name
I/O

Pin Name

�&RQWLQXHG�

'�

1�&�

'�

1�&�

1�&�

1�&�

1�&�

'�

1�&�

'�

'�

1�&�

'�

966

9''

1�&�

1�&�

1�&�

9''

966

6&/.

1�&�

$966

$�

%�

%�

&�

&�

&�

'�

'�

'�

'�

(�

(�

(�

(�

)�

)�

)�

*�

*�

)�

*�

+�

+�

Ball
No.

*�

-�

-�

+�

.�

/�

/�

.�

/�

.�

-�

/�

.�

-�

+�

/�

.�

-�

+�

/�

.�

-�

/�

Ball
No.

80-MPU I/F Mode 68-MPU I/F Mode

Pin Name Pin Name

1�&�

1�&�

5(6(7

1�&�

&6

'6

1�&�

5�:

9''

966

'��

'��

'��

'��

'��

'��

'�

'�

9''

966

'�

1�&�

'�

'�

1�&�

'�

1�&�

1�&�

1�&�

1�&�

'�

1�&�

'�

'�

1�&�

'�

966

9''

1�&�

1�&�

1�&�

9''

966

6&/.

1�&�

$966



MB86614A SPECIFICA TION

PRELIMINAR Y
�

Pin
No.
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80-MPU I/F Mode 68-MPU I/F Mode

Pin Name
I/O

Pin Name

&�

'�

$�

%�

&�

'�

$�

%�

&�

$�

%�

'�

&�

$�

%�

'�

$�

%�

&�

$�

Ball
No.

1�&�

302'(

,17

02'(

966

9''

(23

'$&.

'5(4

966

9''

$�

$�

1�&�

$�

$�

1�&�

$�

1�&�

1�&�

�

1RWH
, � ,QSXW
,' � ,QSXW SXOO GRZQ ZLWK UHVLVWDQFH
2 � 2XWSXW
,�2 � ,QSXW�2XWSXW �WZR�ZD\�
,'�2 � ,QSXW SXOO GRZQ ZLWK UHVLVWDQFH �2XWSXW

SXOO GRZQ LQ WZR�ZD\
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1.7. Pin Functions

7KLV VHFWLRQ ZLOO H[SODLQ WKH IXQFWLRQ RI SLQV RQ WKH 0%�����$�

1.7.1. 1394 interface

7KH ���� LQWHUIDFH RI WKH 0%�����$ ZLOO EH H[SODLQHG�

I/O

,�2

,�2

,�2

,�2

,�2

,�2

,�2

,�2

2

2

2

73$�

73$�

73%�

73%�

73$�

73$�

73%�

73%�

73%,$6�

73%,$6�

5�

73$ SRVLWLYH VLJQDO RI FDEOH SRUW �

73$ QHJDWLYH VLJQDO RI FDEOH SRUW �

73% SRVLWLYH VLJQDO RI FDEOH SRUW �

73% QHJDWLYH VLJQDO RI FDEOH SRUW �

73$ SRVLWLYH VLJQDO RI FDEOH SRUW �

73$ QHJDWLYH VLJQDO RI FDEOH SRUW �

73% SRVLWLYH VLJQDO RI FDEOH SRUW �

73% QHJDWLYH VLJQDO RI FDEOH SRUW �

5HIHUHQFH YROWDJH RXWSXW SLQ IRU FRPPRQ YROWDJH IRU FDEOH SRUW � FRPPRQ YROWDJH

5HIHUHQFH YROWDJH RXWSXW SLQ IRU FRPPRQ YROWDJH IRU FDEOH SRUW � FRPPRQ YROWDJH

/RDG UHVLVWDQFH FRQQHFWLRQ SLQ �*URXQG WKH SLQ YLD D ���N:� UHVLVWRU�

Nameof pin Function
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1.7.2. System interface

7KH V\VWHP LQWHUIDFH RI WKH 0%�����$ ZLOO EH H[SODLQHG�

,

,

,�2

,

,

2

,

,

2

&6

$� WR $�

'�� WR '�

5' �5�:�

:5 �'6�

'5(4

'$&.

(23

,17

&KLS 6HOHFW VLJQDO ,QSXW SLQ IRU 038 WR VHOHFW WKLV GHYLFH DV DQ ,�2 GHYLFH

$GGUHVV LQSXW SLQV IRU VHOHFWLQJ LQWHUQDO UHJLVWHUV�

���ELW GDWD LQSXW�RXWSXW SLQV� �06%�'��� /6%�'��

,Q ���V\VWHP PRGH� ,QSXW SLQ RI UHDG VWUREH VLJQDO IRU RXWSXW GDWD WR GDWD EXV IURP WKLV GHYLFH

,Q ���V\VWHP PRGH� ,QSXW SLQ RI FRQWURO VLJQDO 5�: IRU RXWSXW DQG LQSXW GDWD IURP�WR WKLV

GHYLFH

,Q ���V\VWHP PRGH� ,QSXW SLQ IRU :ULWH VWUREH VLJQDO IRU LQSXW GDWD RQ GDWD EXV WR WKLV GHYLFH

,Q ���V\VWHP PRGH� ,QSXW SLQ RI '6 VLJQDO RXWSXW ZKHQ WKH GDWD EXV LV HQDEOHG

'0$ 5HTXHVW VLJQDO RXWSXW SLQ� 7KLV VLJQDO UHTXHVWV IRU '0$ WUDQVIHU EHWZHHQ WKH

0%�����$ GHYLFH DQG D KRVW PHPRU\�

'0$ DFNQRZOHGJH VLJQDO LQSXW SLQ� 7KLV LQSXW VLJQDO DOORZV WKH '0$ DFFHVV ZLWK D '0$&

GHYLFH�

(QG RI 3URFHVV VLJQDO LQSXW SLQ IURP D '0$& GHYLFH�6LJQDO WR VWRS WKH &KDLQ WUDQVIHU �FRQWLQX�

RXV SDFNHW WUDQVIHU��

7KLV LV QRW D SLQ IRU VWRSSLQJ WKH '0$ WUDQVIHU ,�)�

7KH YDOXH LV PDLQWDLQHG RQFH WKLV SLQ LV LQ DFWLYH VWDWH�

'R QRW PDNH WKLV SLQ DFWLYH H[FHSW ZKHQ WKH GHYLFH LV LQ WKH FRQWLQXRXV WUDQVIHU SHULRG�

,QWHUUXSW RXWSXW SLQ�

Nameof pin I/O Function
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1.7.3. Others

7KH V\VWHP LQWHUIDFH RI WKH 0%�����$ ZLOO EH H[SODLQHG�

Nameof pin I/O

,

2

2

,

,

,

2

,

,

�

�

�

�

�

6&/.

5)

),/

5(6(7

02'(

3:5� �

3:5�

/,1.21

302'(

&36

$9''

$966

9''

966

1�&�

Function

6\VWHP &ORFN LQSXW SLQ IRU LQWHUQDO 3// FRPSRQHQW� �������0+]�

*URXQG WKLV SLQ ZLWK D ��� N: UHVLVWRU�

)LOWHU FLUFXLW FRQQHFWLRQ SLQ�

6\VWHP 5HVHW VLJQDO LQSXW SLQ� :KHQ QR V\VWHP SRZHU LV SUHVHQW RQ WKH GHYLFH� LQSXW µ�µ WR WKLV

SLQ�

038 0RGH VHOHFW SLQ� :KHQ µ�µ � ���V\VWHP PRGH� DQG ZKHQ µ�µ � ���V\VWHP PRGH

3RZHUB&ODVV ILHOG VHWWLQJ SLQV IRU VHOIB,' SDFNHW WUDQVPLVVLRQ DW WKH FDEOH SRZHU RSHUDWLRQ�

:KLOH WKH GHYLFH LV RSHUDWLQJ ZLWK WKH V\VWHP SRZHU� QRW ZLWK WKH FDEOH SRZHU� 3RZHUB&ODVV

ILHOG VHWWLQJ LV QRW LQIOXHQFHG ZLWK WKHVH SLQ VHWWLQJV EXW WKH LQWHUQDO UHJLVWHU VHWWLQJV DV GH�

VFULEHG LQ 6HFWLRQ � 3K\VLFDO 5HJLVWHU �� LQ WKLV GRFXPHQW�

/LQN�RQ 3DFNHW GHWHFWLRQ SLQ� $W WKH UHFHSWLRQ RI OLQN�RQ SDFNHW� WKLV SLQ RXWSXWV µ+µ VLJQDO�

7KHQ� WKLV SLQ RXWSXWV µ/µ ZKHQ 302'( µ+µ� :KHQ WKLV VLJQDO LV QRW XVHG� SOHDVH OHDYH WKLV

SLQ RSHQ�

2SHUDWLRQ PRGH LQSXW SLQ WR GHWHUPLQH WKH RSHUDWLQJ HQYLURQPHQW �V\VWHP SRZHU VXSSO\ RU

FDEOH SRZHU VXSSO\ >KDOW FRQGLWLRQ RI 038 ,�)@��

,QSXW µ�µ WR WKLV SLQ ZKHQ WKH V\VWHP SRZHU LV 2))�

,QSXW µ�µ ZKHQ WKH FDEOH SRZHU LV 2)) RU V\VWHP SRZHU LV 21�

,QSXW SLQ WR GHWHFW WKH DYDLODELOLW\ RI FDEOH SRZHU VXSSO\�

&DEOH SRZHU VXSSO\� � WR ��9 PHVVDJH WR GHFUHDVH WKH YROWDJH ZLWK DQ H[WHUQDO UHVLVWDQFH�

7KH SLQ GHWHUPLQHV WKH DYDLODELOLW\ RI FDEOH SRZHU VXSSO\ ���� 9 RU PRUH PXVW EH DSSOLHG WR WKH

&36 SLQ� IRU RSHUDWLRQ�

7KLV SLQ LV QRW XVHG ZKHQ FDEOH SRZHU VXSSO\ LV QRW XVHG� ,Q WKLV FDVH� FRQQHFW LW WR WKH *1'�

$QDORJ SRZHU VXSSO\ SLQ

$QDORJ *1' SLQ

'LJLWDO SRZHU VXSSO\ SLQ

'LJLWDO *1' SLQ

1R FRQQHFWLRQ SLQV� 'R QRW FRQQHFW DQ\WKLQJ WR WKHVH SLQV�
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2. Internal Registers

7KH IROORZLQJ OLVWV WKH 0%�����$ LQWHUQDO UHJLVWHUV� 7KHVH UHJLVWHUV DUH DFFHVVLEOH RQO\ LQ ���ELW�

A5 A4
Adr

(hex) A3 A2

��

��

��

��

��

�$

�&

�(

��

��

��

��

��

�$

�&

�(

��

��

��

��

��

�$

�&

�(

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

PRGH�FRQWURO UHJLVWHU

�5HVHUYHG�

LQVWUXFWLRQ� IHWFK UHJLVWHU

LQWHUUXSW�PDVN UHJLVWHU

�5HVHUYHG�

$�%XIIHU 'DWD 3RUW �7UDQVPLW�

'�%XIIHU 'DWD 3RUW �7UDQVPLW�

�UHVHUYHG�

�UHVHUYHG�

;PLW�$V\QF�GHV� ,' VHWWLQJ UHJLVWHU

;PLW�$V\QF�3.7�SDUDP VHWWLQJ UHJLVWHU

;PLW�$V\QF GDWD� OHQJWK VHWWLQJ UHJLVWHU

;PLW�$V\QF H[� WFRGH VHWWLQJ UHJLVWHU

;PLW�$V\QF VRXUFH�EXV� ,' VHWWLQJ UHJLVWHU

;PLW�$V\QF UFRGH VHWWLQJ UHJLVWHU

;PLW�$V\QF GHV�RIIVHW VHWWLQJ UHJLVWHU �XSSHU�

;PLW �$V\QF GHV�RIIVHW VHWWLQJ UHJLVWHU �PLG��

;PLW �$V\QF GHV�RIIVHW VHWWLQJ UHJLVWHU �ORZHU�

&KDLQ VXP�GDWD� OHQJWK VHWWLQJ UHJ� �XSSHU�

&KDLQ VXP�GDWD� OHQJWK VHWWLQJ UHJ� �ORZHU�

&KDLQ ;PLW�GHV� ,' VHWWLQJ UHJLVWHU

&KDLQ ;PLW�GHV�RIIVHW VHWWLQJ UHJ� �XSSHU�

&KDLQ ;PLW�GHV�RIIVHW VHWWLQJ UHJ� �PLG��

&KDLQ ;PLW�GHV�RIIVHW VHWWLQJ UHJ� �ORZHU�

A1

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Address
When Write When Read

m���������

IODJ 	 VWDWXV UHJLVWHU

m���������

LQWHUUXSW�FRGH UHJLVWHU

5HFHLYH DFNQRZOHGJH GLVSOD\ UHJLVWHU

$�%XIIHU 'DWD 3RUW �5HFHLYH�

'�%XIIHU 'DWD 3RUW �5HFHLYH�

�UHVHUYHG�

�UHVHUYHG�

�UHVHUYHG�

5FY�$V\QF�3.7�SDUDP GLVSOD\ UHJLVWHU

5FY�$V\QF GDWD� OHQJWK GLVSOD\ UHJLVWHU

5FY�$V\QF H[� WFRGH GLVSOD\ UHJLVWHU

5FY�$V\QF VRXUFH�EXV� ,' GLVSOD\ UHJLVWHU

5FY�$V\QF UFRGH GLVSOD\ UHJLVWHU

5FY�$V\QF GHV�RIIVHW GLVSOD\ UHJ� �XSSHU�

5FY�$V\QF GHV�RIIVHW GLVSOD\ UHJ� �PLG��

5FY�$V\QF GHV�RIIVHW GLVSOD\ UHJ� �ORZHU�

&KDLQ UHPDLQHG GDWD E\WH FRXQWHU �XSSHU�

&KDLQ UHPDLQHG GDWD E\WH FRXQWHU �ORZHU�

3LQJ 7LPH 0RQLWRU UHJLVWHU

�UHVHUYHG�

�UHVHUYHG�

�UHVHUYHG�
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A5 A4
Adr

(hex) A3 A2

��

��

��

��

��

�$

�&

�(

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

&KDLQ ;PLW�GDWD� OHQJWK VHWWLQJ UHJLVWHU

&KDLQ�5HWU\ VHWWLQJ UHJLVWHU

�UHVHUYHG�

�UHVHUYHG�

3+<�/,1. UHJLVWHU DGGUHVV VHWWLQJ UHJLVWHU

3+<�/,1. UHJLVWHU DFFHVV SRUW �:ULWH�

�UHVHUYHG�� DFFHVV SURKLELWHG

�UHVHUYHG� � DFFHVV SURKLELWHG

A1

�

�

�

�

�

�

�

�

Address
When Write When Read

5FY�SDFNHW WUDQVIHU VSHHG GLVSOD\ UHJLVWHU

&\FOH� WLPHU�PRQLWRU GLVSOD\ UHJ� �XSSHU�

&\FOH� WLPHU�PRQLWRU GLVSOD\ UHJ� �ORZHU�

�UHVHUYHG�

m���������

3+<�/,1. UHJLVWHU DFFHVV SRUW �5HDG�

�UHVHUYHG�� DFFHVV SURKLELWHG

�UHVHUYHG� � DFFHVV SURKLELWHG

1RWHV�

�� $GGUHVV �&K DQG �(K DUH DVVLJQHG IRU WKH GHLYFH LQWHUQDO WHVW SXUSRVH� 'R QRW DFFHVV WKHVH
DGGUHVVHV�

�� 038 $FFHVV 5HFRYHU\ 7LPH�

� )RU FRQVHFXWLYH ZULWH RSUDWLRQ WR UHJXODU UHJLVWHUV�
7KHUH PXVW EH ��QV ���QV LQ VOHHS PRGH� RU ORQJHU LQWHUYDO EHWZHHQ D ULVLQJ HGJH RI
ILUVW :5 VLJQDO DQG D IDOOLQJ HGJH RI QH[W :5 VLJQDO�

� )RU FRQVHFXWLYH UHDG RSHUDWLRQ WR UHJXODU UHJLVWHUV�
7KHUH PXVW EH ��QV ���QV LQ VOHHS PRGH� RU ORQJHU LQWHUYDO EHWZHHQ D ULVLQJ HGJH RI
ILUVW 5' VLJQDO DQG D IDOOLQJ HGJH RI QH[W 5' VLJQDO�

� )RU UHDG�DIWHU�ZULWH RSHUDWLRQ WR UHJXODU UHJLVWHUV�
7KHUH PXVW EH ��QV ����QV LQ VOHHS PRGH� RU ORQJHU LQWHUYDO EHWZHHQ D ULVLQJ HGJH RI
:5 VLJQDO DQG D IDOOLQJ HGJH RI 5' VLJQDO�

� )RU ZULWH RSHUDWLRQ WR 3+<�/,1. UHJLVWHU DFFHVV SRUW DIWHU ZULWLQJ WR 3+<�/,1. UHJLVWHU
DGGUHVV VHWWLQJ UHJLVWHU�

7KHUH PXVW EH ���QV RU ORQJHU LQWHUYDO EHWZHHQ ULVLQJ HGJHV RI :5 VLJQDOV� �7KLV
RSHUDWLRQ QHYHU KDSSHQV LQ VOHHS PRGH EHFDXVH WKH LQWHUQDO 3// VWRSV LQ VOHHS
PRGH��

� � )RU UHDG RSHUDWLRQ IURP 3+<�/,1. UHJLVWHU DFFHVV SRUW DIWHU ZULWLQJ WR 3+<�/,1. UHJLVWHU
DGGUHVV VHWWLQJ UHJLVWHU�

7KHUH PXVW EH ���QV ����QV LQ VOHHS PRGH� RU ORQJHU LQWHUYDO EHWZHHQ D ULVLQJ HGJH
RI :5 VLJQDO DQG D IDOOLQJ HGJH RI 5' VLJQDO�
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2.1 mode-control register (read/write): Address 00h

7KLV UHJLVWHU VHWV WKH RSHUDWLQJ PRGH DQG DXWRPDWLF RSHUDWLRQ RI WKH 0%�����$�

)XQFWLRQ �

'HIDXOW

ELW �� �� �� �� ��

� WFRGH

DGG

V� ,'
VWRUH

� � ��� � � � � � � �

� %DQN�'LY � %� ,Q

5�:

SDG&KDLQ
�HQ

&KDLQ
�GLU

6OHHS
0RGH

� � 6WDWXV

0RGH

&0

·�· ·�· ·�· ·�· ·�· ·�· µ�µ ·�· ·�· ·�· ·�· ·�· ·�· ·�· ·�· ·�·

>8186('@ � 5�:

%LWV ��� ��� �� � DQG � DUH XQXVHG ELWV� µ�µ LV UHDG RXW IURP WKHVH ELWV� )RU ZULWH RSHUDWLRQ RI WKLV UHJLVWHU�

DOZD\V VHW µ�µ WR WKHVH ELWV�

> %DQN�'LY @ � 5�:

7KLV ILHOG VSHFLILHV WKH EDQN RUJDQL]DWLRQ RI GDWD EXIIHU�

µ��µ � ��EDQN

µ��µ � ��EDQN

µ�;µ � ��EDQN

>&KDLQ�GLU@� 5�:

µ�µ DW WKLV ELW XVHV 5HDG FKDLQ IRU WKH FKDLQ WUDQVIHU�

µ�µ DW WKLV ELW XVHV :ULWH FKDLQ IRU WKH FKDLQ WUDQVIHU�

> &KDLQBHQ @ � 5�:

7KLV ELW HQDEOHV WKH FKDLQ WUDQVIHU�

µ�µ DW WKLV ELW GRHV QRW XVH WKH GDWD EXIIHU IRU WKH FKDLQ WUDQVIHU�

µ�µ DW WKLV ELW XVHV WKH GDWD EXIIHU IRU WKH FKDLQ WUDQVIHU� 7KLV ELW UHWDLQV µ�µ HYHQ LI WKH FKDLQ WUDQVIHU LV VXV�

SHQGHG GXH WR DQ HUURU GHWHFWHG� (23 VLJQDO DVVHUWHG� RU µFKDLQ VXVSHQGµ LQVWUXFWLRQ LVVXHG�

> %B,Q @ � 5�:

µ�µ DW WKLV ELW VWRUHV D ZULWH UHTXHVW IRU GDWD EORFN SDFNHW LQ WKH DV\QFKURQRXV UHFHLYH�),)2� DV ZHOO DV WKH

FDVH RI RWKHU DV\QFKURQRXV SDFNHW�

%XW µ�µ DW WKLV ELW GRHV QRW VWRUH D ZULWH UHTXHVW IRU GDWD EORFN SDFNHW LQ WKH DV\QFKURQRXV UHFHLYH�),)2�

,QVWHDG� LW LV VWRUHG LQ �.% WUDQVPLW�UHFHLYH�),)2 ZKHQ WKH ),)2 LV XVHG IRU DV\QFKURQRXV SDFNHW WUDQVIHU�

1RWH� :KHQ XVLQJ WKH FKDLQ WUDQVIHU� SOHDVH VHW µ�µ WR WKLV ELW� 2QO\ :ULWH UHTXHVW IRU GDWD SD\ORDG LV VWRUHG

EHFDXVH WKH FKDLQ LV VHW ZKHQ UHFHLYLQJ 5HDG UHVSRQVH IRU GDWD EORFN�

>SDG@ � 5�:

3DGGLQJ HQDEOH ELW�

µ�µ DW WKLV ELW SDGV ·�· GDWD WR UHFHLYHG GDWD WKDW GRHV QRW UHDFK WKH VSHFLILHG GDWD� OHQJWK LQ KHDGHU�

µ�µ DW WKLV ELW SDGV ·�· GDWD WR UHFHLYHG GDWD WKDW GRHV QRW UHDFK WKH VSHFLILHG GDWD� OHQJWK LQ KHDGHU�

1RWH� 7KLV ELW LPSOLHV WKH FKLS� HLWKHU ZD\� DOZD\V FRQWDLQV D SDFNHW ZLWK FRUUHFW GDWD� OHQJWK�
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>6OHHS PRGH@� 5�:

:KHQ µ�µ LV VHW� 7KH ���� SRUW JRHV WR WKH VOHHS VWDWH DIWHU LVVXLQJ 6OHHS LQVWUXFWLRQ�

7KH YDOXH DW WKH UHJLVWHU� ZKLFK LQGLFDWHV WKH VWDWH RI FRQQHFWLRQ WR WKH ����� LV LQYDOLG�

:KHQ µ�µ LV VHW� 7KH ���� SRUW GRHV QRW JR WR WKH VOHHS VWDWH DIWHU LVVXLQJ 6OHHS LQVWUXFWLRQ�

7KH YDOXH DW WKH UHJLVWHU� ZKLFK LQGLFDWHV WKH VWDWH RI FRQQHFWLRQ WR WKH ����� LV YDOLG�

1RWH� 5HJLVWHU� %LDV ELW RQ 3K\VLFDO UHJLVWHU �� DQG ���

>6WDWXV PRGH@� 5�:

:KHQ µ�µ LV VHW� %LW �� RI )ODJ 	 VWDWXV UHJLVWHU GLVSOD\V ,62 F\FOH�

:KHQ µ�µ LV VHW� %LW �� RI )ODJ 	 VWDWXV UHJLVWHU GLVSOD\V '�EXIIHU QRW DOO HPSW\�

>&0@ � 5�:

:KHQ µ�µ LV VHW� WKH GHYLFH GRHV QRW IXQFWLRQ DV D µF\FOHPDVWHUµ� :KHQ µ�µ LV VHW� WKH GHYLFH FDQ IXQFWLRQ DV D

µF\FOH PDVWHUµ�

1RWH� 5HIHU WR 6HFWLRQ ��� LQ WKLV GRFXPHQW IRU WKH IXQFWLRQ RI %LW �� RQ WKH IODJ 	 VWDWXV UHJLVWHU� $OVR WKH

LQWHUUXSW UHSRUW RI &KDLQ RSHUDWLRQ GHSHQGV RQ WKLV ELW DV GHVFULEHG LQ 6HFWLRQ ��� LQ WKLV GRFXPHQW�

1RWH� 7KH FRQGLWLRQ WR EH WKH F\FOHPDVWHU LV ZKHQ WKLV ELW EHLQJ FRQWDLQV µ�µ DIWHU EXV UHVHW WR VHW 5+% ELW DQG

WKH GHYLFH EHFDPH D URRW QRGH� 6R� HYHQ LI WKLV ELW LV VHW WR µ�µ� WKH GHYLFH GRHV QRW EHFRPH D F\FOH PDVWHU

ZKHQ LW IDLOHG WR EHFRPH D URRW QRGH� ·FPVWU· ELW LQ IODJ 	 UHJLVWHU LQGLFDWHV ZKHWKHU RU QRW WKH GHYLFH LV EHLQJ

WKH F\FOH PDVWHU�

>WFRGH DGG@ � 5�:

:KHQ µ�µ LV VHW� )RU 6HQG�RSHUDWLRQ� LW LQFRUSRUDWHV WKH YDOXHV LQ WFRGH VHFWLRQ IRU WKH FRUUHVSRQGLQJ UHJLV�

WHUV �;PLW � ,62�3.7�KHDGHU VHWWLQJ UHJLVWHU DQG ;PLW �$6<1&�3.7�SDUDP VHWWLQJ UHJLVWHU� LQWR WKH SDFNHW

KHDGHU�

:KHQ µ�µ LV VHW� )RU 6HQG�RSHUDWLRQ� LW DXWRPDWLFDOO\ LQFRUSRUDWHV WKH WFRGH FRUUHVSRQGLQJ WR WKH LQVWUXFWLRQ

LVVXHG LQWR WKH SDFNHW KHDGHU� )RU GHWDLOV� SOHDVH VHH 6HFWLRQ ��� LQ WKLV GRFXPHQW�

>V� ,'VWRUH@ � 5�:

:KHQ µ�µ LV VHW� ,W IXQFWLRQV DV µ1R VHOI � ,' SDFNHW UHFHLSWµ� :KHQ WKH FKLS UHFHLYHV D VHOI � ,' SDFNHW GXULQJ WKH

EXV UHVHW SURFHVV LW GLVFDUGV WKH UHFHLYHG SDFNHW�

:KHQ µ�µ LV VHW� 7KH FKLS VWRUHV WKH VHOI � ,' SDFNHW LQ WKH DV\QFKURQRXV UHFHLYH�),)2� 6HFWLRQ ��� LQ WKLV

GRFXPHQW IXUWKHU GHVFULEHV WKH RSHUDWLRQDO IORZV IRU VHOI � ,' UHFHLYH�
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2.2 flag & status register (read): Address 02h

7KLV UHVLVWHU LQGLFDWHV WKH VWDWXV DQG GDWD DFFHVV UHTXHVW RI WKH GHYLFH�

)XQFWLRQ �

'HIDXOW

ELW �� �� �� �� ��

$�7[
EXII
DYDLO

$�5[
EXII
DYDLO

'�
EXII
DYDLO

,QW �
LQVHUW

VOHHS GDWD
UHT

UHFY
EXV\

FPVWU

� � ��� � � � � � � �

WUDQ
UHDG\

WUDQ
EXV\

$�7[
EXII
HPSW\

$�5[
EXII
HPSW\

'�
EXII
HPSW\5

·�· ·�· ·�· ·�· ·�· ·�· µ�µ ·�· ·�· ·�· ·�· ·�· ·�· ·�· ·�· ·�·

,17,3&
EXV\

'�
EXII
DOO
HPSW\

>,3& EXV\@� 5

µ�µ DW WKLV ELW LQGLFDWHV WKDW WKH FKLS LV UHDG\ IRU UHFHLYLQJ DQ LQVWUXFWLRQ�

µ�µ DW WKLV ELW LQGLFDWHV WKDW WKH FKLS LV EXV\ DQG QRW UHDG\ IRU UHFHLYLQJ DQ LQVWUXFWLRQ�

>WUDQ UHDG\@ � 5

µ�µ DW WKLV ELW LQGLFDWHV WKDW WKH EXV UHVHW LV LQ�SURJUHVV RU LQ IRUFHG�VOHHS VWDWH VR QR SDFNHW WUDQVIHU SRVVLEOH�

µ�µ DW WKLV ELW LQGLFDWHV WKDW WKH EXV UHVHW KDV EHHQ FRPSOHWHG DQG QRZ UHDG\ WR WUDQVIHU SDFNHWV�

>WUDQ EXV\@ � 5

µ�µ DW WKLV ELW LQGLFDWHV WKDW WKH FKLS LV QRW WUDQVPLWWLQJ RU UHFHLYLQJ D SDFNHW�

µ�µ DW WKLV ELW LQGLFDWHV WKDW WKH FKLS LV WUDQVPLWWLQJ RU UHFHLYLQJ D SDFNHW�

>'�EXII DOO HPSW\@ � 5 �,62 F\FOH�

6WDWXV PRGH �� µ�µ DW WKLV ELW LQGLFDWHV WKDW WKH FKLS LV QRW LQ WKH LVRFKURQRXV F\FOH�

6WDWXV PRGH �� µ�µ DW WKLV ELWV LQGLFDWHV WKDW QR GDWD LV LQ WKH EDQN RI DOO '�%XII� �QR GDWD LV LQ DOO EDQNV RI

'�%XIIHU��

6WDWXV PRGH �� µ�µ DW WKLV ELW LQGLFDWHV WKDW WKH FKLS LV LQ WKH LVRFKURQRXV F\FOH�

6WDWXV PRGH �� µ�µ DW WKLV ELWV LQGLFDWHV WKDW GDWD LV LQ WKH EDQN RI '�%XII�

>$�7[ EXII �HPSW\@ � 5

µ�µ DW WKLV ELW LQGLFDWHV WKDW WKH DV\QFKURQRXV WUDQVPLW �),)2 LV QRW HPSW\�

µ�µ DW WKLV ELW LQGLFDWHV WKDW WKH DV\QFKURQRXV WUDQVPLW �),)2 LV HPSW\�

>$�5[ EXII �HPSW\@ � 5

µ�µ DW WKLV ELW LQGLFDWHV WKDW WKH DV\QFKURQRXV UHFHLYH�),)2 LV QRW HPSW\�

µ�µ DW WKLV ELW LQGLFDWHV WKDW WKH DV\QFKURQRXV UHFHLYH�),)2 LV HPSW\�

>'�EXII �HPSW\@ � 5

µ�µ DW WKLV ELW LQGLFDWHV WKDW WKH WUDQVPLW�UHFHLYH�),)2 KDV QR EDQN ZLWK HPSW\�

µ�µ DW WKLV ELW LQGLFDWHV WKDW WKH WUDQVPLW�UHFHLYH�),)2 KDV WKH EDQN ZLWK HPSW\�

>$�7[ EXII �DYDLO@ � 5

µ�µ DW WKLV ELW LQGLFDWHV WKDW WKH DV\QFKURQRXV WUDQVPLW �),)2 KDV � SDFNHW GDWD DOUHDG\ DQG VR QRPRUH SDFNHW

FDQ EH VWRUHG�

µ�µ DW WKLV ELW LQGLFDWHV WKDW WKH DV\QFKURQRXV WUDQVPLW �),)2 KDV D VSDFH DYDLODEOH WR VWRUH SDFNHW�
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>$�5[ EXII �DYDLO@ � 5

µ�µ DW WKLV ELW LQGLFDWHV WKDW WKH DV\QFKURQRXV UHFHLYH�),)2 KDV � SDFNHW GDWD DOUHDG\ DQG VR QRPRUH SDFNHW

FDQ EH VWRUHG�

µ�µ DW WKLV ELW LQGLFDWHV WKDW WKH DV\QFKURQRXV UHFHLYH�),)2 KDV D VSDFH DYDLODEOH WR VWRUH SDFNHW�

>'�EXII �DYDLO@ � 5

µ�µ DW WKLV ELW LQGLFDWHV WKDW DOO WKH EDQNV RI WUDQVPLW�UHFHLYH�),)2KDYH �SDFNHW GDWD HDFK DQGQRPRUHSDFNHW

FDQ EH VWRUHG�

µ�µ DW WKLV ELW LQGLFDWHV WKDW DW OHDVW � EDQN VWLOO KDV D VSDFH DYDLODEOH WR VWRUH SDFNHW�

>LQW � UHVHW@

$W �� LW LQGLFDWHV WKDW WKH GHYLFH LV UHOHDVLQJ IURP WKH LQWHUQDO UHVHW VWDWH� $W �� LW LQGLFDWHV WKDW WKH GHYLFH LV LQ

LQWHUQDO UHVHW VWDWH�

1RWH� $IWHU WKH SRZHUHG�RQ� WKH FKLS UHWDLQV WKH LQWHUQDO UHVHW VWDWH XQWLO WKH RQ�FKLS 3// LV ORFNHG� 7KH 3+<

DQG /LQN OD\HUV GR QRW VWDUW RSHUDWLQJ LQ WKLV VWDWH�

>VOHHS@

$W �� LW LQGLFDWHV WKDW WKH GHYLFH LV LQ IRUFHG�VOHHS VWDWH� $W �� LW LQGLFDWHV WKDW WKH GHYLFH LV QRW LQ IRUFHG�VOHHS

VWDWH�

>GDWD�UHT@

µ�µ DW WKLV ELW LQGLFDWHV WKDW WKH DV\QFKURQRXV UHFHLYH�),)2 GRHV QRW FRQWDLQ DQ\ GDWD�

µ�µ DW WKLV ELW LQGLFDWHV WKDW WKH DV\QFKURQRXV UHFHLYH�),)2 FRQWDLQV DQ\ GDWD�

7KLV ELW LV XVHG IRU UHDGLQJ RXW VHOI � ,' SDFNHW FRQWDLQHG LQ WKH DV\QFKURQRXV UHFHLYH�),)2�

>UHFY�EXV\@

$W �� LW LQGLFDWHV WKDW WKH GHYLFH LV QRW LQ EXV\PRGH� $W �� LW LQGLFDWHV WKH GHYLFH LV LQ EXV\PRGH EHFDXVH RI DQ

DV\QFKURQRXV�VHOI � ,' SDFNHW UHFHLYHG RU ·VWDUW EXV\ PRGH· LQVWUXFWLRQ ���K� LVVXHG�

1RWH� :KHQ DQ DV\QFKURQRXV SDFNHW LV UHFHLYHG ZKLOH WKLV ELW LQGLFDWHV µ�µ � WKH FKLS WUDQVPLWV ·DFNBEXV\B;·�

%XW� RQH H[FHSWLRQ LV WKDW WKH FKLS LV UHFHLYLQJ D UHDG UHVSRQVH IRU GDWD EORFN SDFNHW GXULQJ WKH FKDLQ WUDQVIHU�

,Q WKLV FDVH WKHUH LV QR UHODWLRQVKLS EHWZHHQ WKH SDFNHW UHFHLSW DQG WKH EXV\ PRGH LQGLFDWHG E\ WKLV ELW�

>FPVWU@

µ�µ DW WKLV ELW PHDQV WKH GHYLFH LV QRW D F\FOH PDVWHU�

µ�µ DW WKLV ELW PHDQV WKH GHYLFH LV D F\FOH PDVWHU�

>,17@

,QWHUUXSW IODJ ELW�

µ�µ DW WKLV ELW PHDQV WKH GHYLFH GRHV QRW KROG LQWHUUXSW�V��

µ�µ DW WKLV ELW PHDQV WKH GHYLFH KROGV LQWHUUXSW�V��
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2.3 Instruction-fetch register (read/write): Address 04h

7KLV UHJLVWHU LV FRPSRVHG RI µLQVWUXFWLRQ FRGHµ DQG µ2SHUDQGµ� XVHG IRU ZULWLQJ WKH LQVWUXFWLRQ WR WKH GH�

YLFH� 6HH &KDSWHU � IRU GHWDLOV RI LQVWUXFWLRQ FRGHV DQG RSHUDQGV�

DOO��

)XQFWLRQ �

'HIDXOW

ELW �� �� �� �� �� � � ��� � � � � � � �

,&�
5�:

,&� ,&� ,&� ,&� ,&� ,&� ,&�

,QVWUXFWLRQ &RGH

23� 23� 23� 23� 23� 23� 23� 23�

2SHUDQG

1RWH� %HIRUHZULWLQJ DQ LQVWUXFWLRQ FRGH� SOHDVH FKHFN WKH ,3& EXV\ ELW RI IODJ	VWDWXV UHJLVWHU DQGPDNH VXUH LW

LQGLFDWHV µ�µ�

>LQVWUXFWLRQ�FRGH@ �%LWV �� WR �

6SHFLI\ DQ LQVWUXFWLRQ FRGH DV OLVWHG LQ &KDSWHU ��

>RSHUDQG@ � %LWV � WR �

6SHFLI\ RSHUDQG IRU WKH LQVWUXFWLRQ� ,I QR RSHUDQG LQVWUXFWLRQ� ZULWH µ�µ DW WKLV ILHOG�

2.4 Interrupt coderegister(read)/Interrupt mask register(write) : Address 06h

,QWHUUXSW FRGH UHJLVWHU LQGLFDWHV WKH LQWHUUXSW UHSRUWHG E\ WKH GHYLFH�

5HIHU WR 6HFWLRQ � IRU WKH GHWDLOV RI LQWHUUXSW FRGH�

,QWHUUXSW PDVN UHJLVWHU FRQWUROV WKH PDVN RI HDFK LQWHUUXSW IDFWRU JHQHUDWHG E\ WKH GHYLFH�

,W LV FRQWUROOHG ZLWK IODJV E\ ELW� 5HIHU WR 6HFWLRQ � IRU WKH GHWDLOV RI LQWHUUXSW IDFWRUV WR EH PDVNHG�

�� �� �� �� �� �� � � � � � � � � � �

LQWHUUXSW FRGH)XQFWLRQ

5

'HIDXOW

:

'HIDXOW

LQWHUUXSW PDVN

� � � � � � � �

DOO��

´�µ´;µ

>8186('@ � %LWV �� WR �

8QGHILQHG YDOXH LV UHDG RXW IURP WKHVH ELWV DW WKH UHDG RSHUDWLRQ� µ�µ GDWD LV UHDG RXW IURP WKLV ILHOG� +RZHYHU�

´;µ GDWD LV UHDG RXW IURP ELW �� LQ LQWHUUXSW FRGH UHJLVWHU�

>LQWHUUXSW FRGH �UHDG�@

6WRUHV ��ELW FRGH IRU HDFK LQWHUUXSW IDFWRU �7KLV LV D ),)2 W\SH ���E\WH� UHJLVWHU� DQG VDYHV XS WR � LQWHUUXSWV

JHQHUDWHG E\ WKH FKLS��
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>LQWHUUXSW PDVN �ZULWH�@

6SHFLILHVPDVN RI HDFK LQWHUUXSW IDFWRU� 7KH LQWHUUXSW FRGHPDVNHG E\ VHWWLQJ ZLWK WKLV UHJLVWHU LV QRW VWRUHG LQ

WKH LQWHUUXSW�FRGH UHJLVWHU DQG ,17 VLJQDO LV QRW DVVHUWHG�

2.5 Receive-acknowledgedisplay register (read): Address 08h

7KLV UHJLVWHU LQGLFDWHV WKH DFNQRZOHGJH SDFNHW UHFHLYHG WR WKH FKLS LWVHOI�

7KLV UHJLVWHU PXVW EH UHDG RXW DIWHU UHSRUWLQJ µ$V\QFKURQRXV SDFNHW VHQWµ LQWHUUXSW ���K��

,QWHUUXSW FRGH UHJLVWHU LQGLFDWHV WKH LQWHUUXSW UHSRUWHG E\ WKH GHYLFH�

5HIHU WR 6HFWLRQ � IRU WKH GHWDLOV RI LQWHUUXSW FRGH�

,QWHUUXSW PDVN UHJLVWHU FRQWUROV WKH PDVN RI HDFK LQWHUUXSW IDFWRU JHQHUDWHG E\ WKH GHYLFH�

,W LV FRQWUROOHG ZLWK IODJV E\ ELW� 5HIHU WR 6HFWLRQ � IRU WKH GHWDLOV RI LQWHUUXSW IDFWRUV WR EH PDVNHG�

DOO�·�·

)XQFWLRQ �

'HIDXOW

ELW �� �� �� �� �� � � ��� � � � � � � �

5 $&� $&� $&� $&� $3� $3� $3� $3�

5HFHLYHG�DFNQRZOHGJH 5HFHLYHG�DFN�SDULW\

� � � � � � � �

>8186('@ � %LWV �� WR �

µ�µ LV UHDG RXW IURP WKLV ILHOG�

>UHFHLYHG�DFNQRZOHGJH @ � %LWV � WR �

7KLV ILHOG LQGLFDWHV WKH FRGH VHFWLRQ RI WKH UHFHLYHG DFNQRZOHGJH SDFNHW� �06%�$&�� /6%� $&�� �06%�ELW��

/6%� ELW��

>UHFHLYHG�DFN�SDULW\@

7KLV ILHOG LQGLFDWHV WKH SDULW\ VHFWLRQ RI WKH UHFHLYHG DFNQRZOHGJH SDFNHW �06%�$3�� /6%�$3� �06%�ELW��

/6%� ELW��

:KHQ DQ DFNQRZOHGJH FRGH FRXOG QRW EH UHFHLYHG ZLWKLQ D VSHFLILHG WLPH� WKH LQGLFDWLRQ RI WKLV UHJLVWHU UHWXQV

WR WKH LQLWLDO YDOXH ´����Kµ� DQG WKH FKLS UHSRUWV µDFNQRZOHGJH PLVVLQJµ LQWHUUXSW ���K��



MB86614A SPECIFICA TION

��

PRELIMINAR Y

2.6 A-Buffer DataPort (Receive)(read)/(Transmit) (write) : Address 0Ah

7KLV LV D GDWD�SRUW UHJLVWHU IRU DFFHVVLQJ WKH DV\QFKURQRXV UHFHLYH� RU WUDQVPLW �),)2�

7KH UHDG GDWD FDQ EH UHDG RXW LQ WKH RUGHU RI WKH UHFHLSW RI ���� EXV�SDFNHW �06%� �VW UHDG�� 06%�

$'��� /6%� $'�

7KH ZULWH GDWD LV VHQW RXW DV ���� EXV�SDFNHW LQ WKH RUGHU RI ZULWWHQ �06%� �VW ZULWH�� 06%� $'��� /6%�

$'�

�� �� �� �� �� �� � � � � � � � � � �

DV\QFKURQRXV GDWD SRUW �WUDQVPLVVLRQ�5HFHLSW�)XQFWLRQ

5�:

'HIDXOW �8QGHILQHG�

$'�� $'�

>DV\QFKURQRXV GDWD�SRUW @ � %LWV �� WR �

)RU 5HDG RSHUDWLRQ� WKHVH DUH WKH UHFHLYH�),)2 UHDG RXW SRUWV IRU $V\QFKURQRXV WUDQVIHU� �06%�ELW��� /6%�

ELW��

)RU :ULWH RSHUDWLRQ� WKHVH DUH WKH WUDQVPLW �),)2 ZULWH SRUWV IRU $V\QFKURQRXV WUDQVIHU� �06%�ELW��� /6%�

ELW��

2.7 D-Buffer DataPort (Receive)(read)/(Transmit) (write) : Address 0Ch

7KLV LV D GDWD�SRUW UHJLVWHU IRU DFFHVVLQJ WKH WUDQVPLW�UHFHLYH�),)2�

,W DFFHVVHV WR WKH ;PLW�UHFY�GDWD SRUW ZLWKRXW WKH '0$ WUDQVIHU DQG FDQ ZULWH�UHDG RXW WKH WUDQVPLWWLQJ�UH�

FHLYHG GDWD�

7KH GDWD ZULWWHQ LQ WKLV SRUW LV VHQW RXW DV ���� EXV�SDFNHW LQ RUGHU RI ZULWWHQ �06%� �VW ZULWH�� 06%� ''���

/6%� ''�

7KH UHDG GDWD LV GHGD RXW , RUGHU WKH UHFHLSW ZLWK ���� EXV�SDFNHW �06%� �VW UHDG�� 06%� ''��� /6%� ''�
�� �� �� �� �� �� � � � � � � � � � �

;PLW�5HFY�GDWD SRUW)XQFWLRQ

5�:

'HIDXOW �8QGHILQHG�

''�� ''�

>;PLW�5HFY�GDWD SRUW @ � %LWV �� WR �

)RU 5HDG RSHUDWLRQ� WKHVH DUH WKH ;PLW�UHFY�),)2 UHDG RXW SRUWV� �06%�ELW��� /6%� ELW��

)RU :ULWH RSHUDWLRQ� WKHVH DUH WKH ;PLW�UHFY�),)2 ZULWH SRUWV� �06%�ELW��� /6%� ELW��
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2.8 Xmit-ASYNC -Destination-ID setting register (write) : Addr:12h

7KLV UHJLVWHU VHWV WKH GHVWLQDWLRQ ,' ILHOG RI KHDGHU DW $V\QFKURQRXV SDFNHW WUDQVPLVVLRQ�

�� �� �� �� �� �� � � � � � � � � � �

'HVWLQDWLRQ�EXV�,' 'HVWLQDWLRQ�3+<�,')XQFWLRQ

:

'HIDXOW µ�))Kµ µ��Kµ

>'HVWLQDWLRQ�EXV�,'@

6HW WKH GHVWLQDWLRQ EXV�,' IRU WUDQVPLW �DV\QFKURQRXV SDFNHW KHDGHU �06%�ELW��� /6%�ELW�� 6HW WKH GHVWLQD�

WLRQ�EXV� ,'�

>'HVWLQDWLRQ�3+<�,'@

6HW WKH GHVWLQDWLRQ SK\VLFDO�,' IRU WUDQVPLW �DV\QFKURQRXV SDFNHW KHDGHU �06%�ELW�� /6%�ELW�� 6HW WKH GHV�

WLQDWLRQ�SK\VLFDO � ,'�

2.9 Xmit-/Recv-Asynchronous-packet-parameterregister (write/read):Addr:14h

;PLW �$V\QFKURQRXV�SDFNHW�SDUDPHWHU UHJLVWHU VHWV WKH WO� UW� WFRGH DQG SUL ILHOGV RI KHDGHU DW $V\QFKUR�

QRXV SDFNHW WUDQVPLVVLRQ�

5HFY�$V\QFKURQRXV�SDFNHW�SDUDPHWHU UHJLVWHU LQGLFDWHV WKH WO� UW� WFRGH DQG SUL ILHOGV RI KHDGHU DW UH�

FHLYHG $V\QFKURQRXV SDFNHW�

�� �� �� �� �� �� � � � � � � � � � �

WO WFRGHUW SUL)XQFWLRQ

5

'HIDXOW DOO � ·�·

�� �� �� �� �� �� � � � � � � � � � �

WO WFRGHUW)XQFWLRQ

:

'HIDXOW DOO � ·�·

� � � �

>WO@

)RU UHDG�RSHUDWLRQ� LW LQGLFDWHV WKH WO IRU UHFHLYH�DV\QFKURQRXV SDFNHW KHDGHU �06%�ELW��� /6%�ELW���

)RU ZULWH�RSHUDWLRQ� VHW WKH WO IRU WUDQVPLW �DV\QFKURQRXV SDFNHW KHDGHU �06%�ELW��� /6%�ELW���
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>UW@

)RU UHDG�RSHUDWLRQ� LW LQGLFDWHV WKH UW�UHWU\ FRGH� IRU UHFHLYH�DV\QFKURQRXV SDFNHW KHDGHU �06%�ELW��

/6%�ELW���

)RU ZULWH�RSHUDWLRQ� VHW WKH UW�UHWU\ FRGH� IRU WUDQVPLW �DV\QFKURQRXV SDFNHW KHDGHU �06%�ELW�� /6%�ELW��

>WFRGH@

)RU UHDG�RSHUDWLRQ� LW LQGLFDWHV WKH WFRGH�WUDQVDFWLRQ FRGH� IRU UHFHLYH�DV\QFKURQRXV SDFNHW KHDGHU

�06%�ELW�� /6%�ELW���

)RU ZULWH�RSHUDWLRQ� VHW WKH WFRGH�WUDQVDFWLRQ FRGH� IRU WUDQVPLW �DV\QFKURQRXV SDFNHW KHDGHU �06%�ELW��

/6%�ELW��� 7KHVH ELWV VHWWLQJ LV LQYDOLG ZKHQ µ�µ LV VHW LQ WKH WFRGH�DGG ELW �ELW � RI WKH PRGH�FRQWURO UHJLV�

WHU�DGGU��K��

7KH WFRGH �WUDQVDFWLRQ FRGH� GHILQHV WKH SDFNHW IRUP DQG SURFHVVLQJ� ,I D WFRGH WKDW FDQ QRW EH UHFRJQL]HG LV

UHFHLYHG� WKH KHDGHU DQG GDWD DUH QRW VWRUHG� DQG QR LQWHUUXSW LV UHSRUWHG�

>SUL@ � %LWV � WR �

)RU UHDG�RSHUDWLRQ� LW LQGLFDWHV WKH SUL ILHOG IRU UHFHLYH�DV\QFKURQRXV SDFNHW SDFNHW KHDGHU �06%�ELW��

/6,�ELW���

)RU ZULWH�RSHUDWLRQ� WKLV LV D UHVHUYHG ILHOG� $OZD\V ZULWH ·�· DW WKLV ILHOG� �7KH SUL ILHOG RI WUDQVPLW �DV\QFKUR�

QRXV SDFNHW KHDGHU LV DOZD\V IL[HG ZLWK ·�K·�

2.10 Xmit-/Recv-Asynchronous-data-lengthregister (write/read): Address 16h

;PLW �$V\QFKURQRXV�GDWD�OHQJWK UHJLVWHU VHWV WKH GDWD� OHQJWK ILHOG RI KHDGHU DW DV\QFKURQRXV SDFNHW

WUDQVPLVVLRQ�

5HFY�$V\QFKURQRXV�GDWD�OHQJWK UHJLVWHU LQGLFDWHV WKH GDWD� OHQJWK ILHOG RI UHFHLYHG DV\QFKURQRXV SDFNHW

KHDGHU�

� � � �

�� �� �� �� �� �� � � � � � � � � � �

GDWD�OHQJWK
)XQFWLRQ

5�:

'HIDXOW DOO � ·�·

>8186('@ � %LWV �� WR ��

5HVHUYHG ILHOG�

)RU UHDG�RSHUDWLRQ� LW DOZD\V LQGLFDWHV ·�K·�

)RU ZULWH�RSHUDWLRQ� DOZD\V ZULWH ·�K· WR WKLV ILHOG�

>GDWD�OHQJWK@ � %LWV �� WR �

)RU UHDG�RSHUDWLRQ� LW LQGLFDWHV WKH ORZHU ���ELW RI GDWD� OHQJWK IRU UHFHLYH�DV\QFKURQRXV SDFNHW KHDGHU

�06%�ELW��� /6%�ELW��

)RU ZULWH�RSHUDWLRQ� VHW WKH ORZHU ���ELW RI GDWD� OHQJWK IRU WUDQVPLW �DV\QFKURQRXV SDFNHW KHDGHU

�06%�ELW��� /6%�ELW��
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1RWH ��:KHQ WKH DFWXDO GDWD� OHQJWK RI SDFNHW UHFHLYHGZDV VKRUWHU WKDQ WKH YDOXH WKDW LV ZULWWHQ LQ WKH KHDGHU
RI WKH SDFNHW� WKH FKLS SDGV µ�µ RU µ�µ GDWD DFFRUGLQJ WR WKH SDG ELW VHWWLQJ LQPRGH�FRQWURO UHJLVWHU WR WKH
UHFHLYHG SDFNHW DQG VWRUHV LW LQ WKH WUDQVPLW�UHFHLYH�),)2 RU DV\QFKURQRXV UHFHLYH�),)2� 7KHQ� LW
UHSRUWV µ'DWD OHQJWK VKRUW HUURU �$V\QFKURQRXV�µ LQWHUUXSW ���K��

1RWH �� :KHQ WKH DFWXDO GDWD� OHQJWK RI SDFNHW UHFHLYHG ZDV ORQJHU WKDQ WKH YDOXH WKDW LV ZULWWHQ LQ WKH KHDGHU

RI WKH SDFNHW� WKH FKLS VWRUHV WKH GDWD LQ WKH ),)2 XS WR WKH GDWD� OHQJWK VSHFLILHG E\ WKH GDWD� OHQJWK

ILHOG DQG GLVFDUGV WKH UHPDLQHG GDWD� 7KHQ� LW UHSRUWV µ'DWD OHQJWK ORQJ HUURU �$V\QFKURQRXV�µ LQWHUUXSW

���K��

1RWH � � ,I WKH WUDQVPLW GDWD LV VWRUHG LQ WKH DV\QFKURQRXV WUDQVPLW �),)2� WKH GDWD� OHQJWK WKDW FDQ EH VSHFLILHG

LQ WKLV ILHOG LV � WR ����E\WH�

1RWH � � ,I WKH WUDQVPLW GDWD LV VWRUHG LQ WKH WUDQVPLW�UHFHLYH�),)2� WKH GDWD� OHQJWK WKDW FDQ EH VSHFLILHG LQ WKLV

ILHOG LV � WR �����E\WH UHJDUGOHVV RI WKH EDQN FRQILJXUDWLRQ�

1RWH � �7KH FKLS PDNHV WKH SDFNHWL]DWLRQ WR WKH GDWD DV VSHFLILHG LQ WKLV ILHOG WR UHDG RXW WKH GDWD IURP WKH

),)2�

1RWH � � ,I WKLV ILHOG FRQWDLQV D VPDOO YDOXH WKDW GRHV QRW UHDFK D TXDGOHW OHYHO� WKH FKLS SDGV ·�· GDWD XQWLO TXDGOHW

DQG JHQHUDWHV D SDFNHW�
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2.11 Xmit-/Recv-Async extended-tcoderegister (write/read): Address 18h

;PLW �$V\QF H[WHQGHG�WFRGH UHJLVWHU VHWV WKH H[� WFRGH ILHOG DW DV\QFKURQRXV SDFNHW WUDQVPLVVLRQ�

5HFY�$V\QF H[WHQGHG�WFRGH UHJLVWHU LQGLFDWHV WKH H[� WFRGH ILHOG RI UHFHLYHG DV\QFKURQRXV SDFNHW KHDGHU�

�� �� �� �� �� �� � � � � � � � � � �

H[WHQGHG�WFRGH)XQFWLRQ

5�:

'HIDXOW DOO � µ�µ

>H[WHQGHG�WFRGH@

)RU UHDG�RSHUDWLRQ� LW LQGLFDWHV WKH H[WHQGHG� WFRGH IRU UHFHLYH�$6<1&�SDFNHW KHDGHU �06%�ELW���

/6%�ELW��

)RU ZULWH�RSHUDWLRQ� VHW WKH H[WHQGHG� WFRGH IRU VHQG�$6<1&�SDFNHW KHDGHU �06%�ELW��� /6%�ELW�� 7KH

H[WHQGHG�WFRGH ILHOG LV YDOLG RQO\ IRU SDFNHW WUDQVPLVVLRQ RQ ORFN�UHTXHVW DQG ORFN�UHVSRQVH�

)RU RWKHU DV\QFKURQRXV SDFNHW WUDQVPLVVLRQ� ����K LV VSHFLILHG LQ WKH SDFNHW LUUHVSHFWLYH RI WKH UHJLVWHU YDO�

XH�

2.12 Xmit-ASYNC-source-bus-ID/Receive-ASYNC-source-ID register (write/read)
: Address 1Ah

;PLW �$6<1&�VRXUFH�EXV�,' UHJLVWHU VHWV WKH VRXUFH�EXV�,' ILHOG DW DV\QFKURQRXV SDFNHW KHDGHU WUDQV�

PLVVLRQ�

5HFHLYH�$6<1&�VRXUFH�,' UHJLVWHU LQGLFDWHV WKH VRXUFH� ,' ILHOG RI UHFHLYHG DV\QFKURQRXV SDFNHW KHDG�

HU�

�� �� �� �� �� �� � � � � � � � � � �

6RXUFH�EXV�,' 6RXUFH�3+<�,')XQFWLRQ

5

:

'HIDXOW

5

:

DOO � ·�·

6RXUFH�EXV�,' � � � � � �

·�))K· ·�· ·�· ·�· ·�· ·�· ·�·

>6RXUFH�EXV�,'@ �

)RU UHDG�RSHUDWLRQ� WKLV ILHOG LQGLFDWHV WKH VRXUFH�EXV� ,' IRU UHFHLYHG DV\QFKURQRXV SDFNHW KHDGHU

�06%�ELW ��� /6%�ELW���

)RU ZULWH�RSHUDWLRQ� VHW WKH VRXUFH�EXV� ,' IRU WUDQVPLW �DV\QFKURQRXV SDFNHW KHDGHU �06%�ELW ���

/6%�ELW��� 6SHFLI\ WKH VRXUFH�EXV� ,' WR WKLV ILHOG�
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>6RXUFH�3+<�,'@

)RU UHDG�RSHUDWLRQ� LW LQGLFDWHV WKH VRXUFH�SK\VLFDO � ,' IRU UHFHLYHG DV\QFKURQRXV SDFNHW KHDGHU �06%�ELW��

/6%�ELW���

)RU ZULWH�RSHUDWLRQ� VHW µ�µ WR WKLV ILHOG� �7KH FKLS DOZD\V VHWV WKH FXUUHQW SK\VLFDO ,' KHOG E\ WKH 3+< OD\HU

LQWHUQDOO\��

2.13 Xmit-/Receive-Async rcoderegister (write/read): Address 1Ch

;PLW �$V\QF UFRGH UHJLVWHU VHWV WKH UFRGH ILHOG DW DV\QFKURQRXV SDFNHW KHDGHU WUDQVPLVVLRQ�

5HFHLYH�$V\QF UFRGH rHJLVWHU LQGLFDWHV WKH UFRGH �UHVSRQVH FRGH� ILHOG RI UHFHLYHG DV\QFKURQRXV SDFNHW
KHDGHU�

�� �� �� �� �� �� � � � � � � � � � �

UFRGH)XQFWLRQ

5�:

'HIDXOW DOO � ·�·

·�· ·�· ·�· ·�· ·�· ·�· ·�· ·�· ·�· ·�· ·�· ·�·

>UFRGH@

)RU UHDG�RSHUDWLRQ� WKLV ILHOG LQGLFDWHV WKH UFRGH �UHVSRQVH FRGH� IRU UHFHLYHG DV\QFKURQRXV SDFNHW KHDGHU

�06%�ELW��� /6%� ELW����

)RU ZULWH�RSHUDWLRQ� VHW WKH UFRGH �UHVSRQVH FRGH� IRU WUDQVPLW �DV\QFKURQRXV SDFNHW KHDGHU �06%�ELW���

/6%� ELW����

>8186('@ � ELWV �� WR �

5HDG RXW YDOXH IURP WKLV ILHOG LV ·�·� )RU ZULWH�RSHUDWLRQ� DOZD\V VHW µ�µ WR WKLV ILHOG�

2.14 Xmit-/Receive-Async destination-offset register (u/m/l)(write/read):
Addr: 1Eh/20h/22h

;PLW �$V\QF GHVWLQDWLRQ�RIIVHW UHJLVWHU VHWV WKH GHVWLQDWLRQ�RIIVHW DW DV\QFKURQRXV SDFNHW KHDGHU WUDQV�

PLVVLRQ�

5HFHLYH�$V\QF GHVWLQDWLRQ�RIIVHW UHJLVWHU LQGLFDWHV WKH GHVWLQDWLRQ�RIIVHW RI UHFHLYHG DV\QFKURQRXV SDFN�

HW KHDGHU�

�� �� �� �� �� �� � � � � � � � � � �

GHVWLQDWLRQ�RIIVHW �XSSHU�PLGGOH�ORZHU�)XQFWLRQ

5�:

'HIDXOW DOO � ·�·

�$GGU� �(K���K�
��K�
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>GHVWLQDWLRQ�RIIVHW@

)RU UHDG�RSHUDWLRQ� LW LQGLFDWHV WKH GHVWLQDWLRQ�RIIVHW IRU UHFHLYH�DV\QFKURQRXV SDFNHW KHDGHU �06%�ELW���

/6%�ELW���

)RU ZULWH�RSHUDWLRQ� VHW WKH GHVWLQDWLRQ�RIIVHW IRU WUDQVPLW �DV\QFKURQRXV SDFNHW KHDGHU �06%�ELW���

/6%�ELW��� VHW WKH ORZHU ���ELW RI GHVWLQDWLRQ QRGH DGGUHVV IRU WKH UHTXHVW SDFNHW�

2.15 Chain remaineddatabyte counter (u/l)(read)/Chain sum data-length
setting register(u/l) (write) : Addr: 24h/26h

&KDLQ UHPDLQHG GDWD E\WH FRXQWHU UHJLVWHU LQGLFDWHV WKH UHPDLQHG GDWD E\WH WUDQVIHUUHG WR DQ KRVW VLGH LQ

FKDLQ PRGH�

&KDLQ VXP GDWD� OHQJWK VHWWLQJ UHJLVWHU LV XVHG IRU VHWWLQJ D VXP RI GDWD� OHQJWK WR EH WUDQVIHUUHG E\ FKDLQ ZLWK

·DV\QFKURQRXV FKDLQ· LQVWUXFWLRQ�

�� �� �� �� �� �� � � � � � � � � � �

&KDLQ UHPDLQHG GDWD E\WH FRXQWHU �XSSHU�ORZHU�)XQFWLRQ

5

'HIDXOW DOO � ·�·

�$GGU� ��K���K�

�� �� �� �� �� �� � � � � � � � � � �

&KDLQ VXP GDWD� OHQJWK �XSSHU�ORZHU�)XQFWLRQ

:

'HIDXOW DOO � ·�·

�$GGU� ��K���K�

)RU UHDG RSHUDWLRQ� WKLV UHJLVWHU IXQFWLRQV DV D FRXQWHU WKDW LQGLFDWHV WKH UHPDLQHG E\WH FRXQW IRU GDWD WUDQV�

IHUUHG WR DQ KRVW VLGH LQ FKDLQ PRGH�

)RU ZULWH RSHUDWLRQ� WKLV UHJLVWHU LV XVHG IRU VHWWLQJ D VXP RI GDWD� OHQJWK WR EH WUDQVIHUUHG E\ FKDLQ ZLWK ·DV\Q�

FKURQRXV FKDLQ· LQVWUXFWLRQ�

>&KDLQ UHPDLQHG GDWD E\WH@

7KLV ILHOG LQGLFDWHV WKH UHPDLQHG E\WH FRXQW IRU GDWD WUDQVIHUUHG WR DQ KRVW VLGH LQ FKDLQ PRGH� �06%�ELW���

/6%�ELW���

1RWH� 7KLV FRXQWHU LQ GHFUHPHQW HYHU\ SDFNHW WUDQVIHUUHG WR D KRVW VLGH�

>&KDLQ VXP GDWD� OHQJWK@

7KLV ILHOG VSHFLILHV D VXP RI GDWD� OHQJWK WUDQVIHUUHG LQ FKDLQ PRGH� �06%�ELW��� /6%�ELW���

1RWHV �� 7KH GDWD� OHQJWK UDQJH WKDW FDQ EH VHW LV IURP �K WR ))))))))K E\WHV�

�� 8SRQ WKH UHFHLSW RI ·DV\QFKURQRXV FKDLQ· LQVWUXFWLRQ� WKH FKLS WUDQVPLWV ·UHDG UHTXHVW IRU GDWD EORFN

SDFNHW· WKDW LV VHW WR &KDLQ ;PLW �GDWD� OHQJWK VHWWLQJ UHJLVWHU ���K� DQG UHSHDWV WKLV DFWLRQ XQWLO

DOO WKH GDWD VSHFLILHG LQ WKLV ILHOG DUH UHDG RXW�
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2.16 Ping T ime Monitor register (read)/Chain Xmit-destination-ID setting
register (write) : Address 28h

3LQJ 7LPH 0RQLWRU UHJLVWHU GLVSOD\V WKH SLQJ WLPH WKDW LQGLFDWHV WKH WLPH XQWLO D VHOI QRGH UHFHLYHV WKH UH�

VSRQVH�

&KDLQ ;PLW �GHVWLQDWLRQ� ,' VHWWLQJ UHJLVWHU VSHFLILHV WKH GHVWLQDWLRQ ,'V IRU EXV� ,' DQG SK\VLFDO � ,' GH�

VFULEHG LQ KHDGHU DUHD RI 5HDG UHTXHVW IRU GDWD EORFN SDFNHW DXWRPDWLFDOO\ WUDQVPLWWHG E\ FKDLQ PRGH

GDWD WUDQVIHU�

�� �� �� �� �� �� � � � � � � � � � �

)XQFWLRQ

:

'HIDXOW

&KDLQ GHVWLQDWLRQ SK\VLFDO � ,'&KDLQ GHVWLQDWLRQ EXV ,'

·�))K· ·��K·

>&KDLQ GHVWLQDWLRQ EXV ,'@ � ELWV�� WR �

7KLV ILHOG VSHFLILHV WKH GHVWLQDWLRQ EXV� ,' GHVFULEHG LQ WKH SDFNHW KHDGHU IRU ·UHDG UHTXHVW IRU GDWD EORFN·�

�06% �ELW��� /6%�ELW��

>&KDLQ GHVWLQDWLRQ SK\VLFDO�,'@ � ELWV � WR �

7KLV ILHOG VSHFLILHV WKH GHVWLQDWLRQ SK\VLFDO � ,' GHVFULEHG LQ WKH SDFNHW KHDGHU IRU ·UHDG UHTXHVW IRU GDWD EORFN·�

�06% �ELW�� /6%�ELW��

�� �� �� �� �� �� � � � � � � � � � �

)XQFWLRQ

5

'HIDXOW

3LQJ 7LPH 0RQLWRU

DOO � ·�·

>3LQJ 7LPH 0RQLWRU@ � ELWV�� WR �

7KLV ILHOG GLVSOD\V WKH SLQJ WLPH WKDW LQGLFDWHV WKH WLPH XQWLO D VHOI QRGH UHFHLYHV WKH UHVSRQVH�

��ELW LV LQ ��QV XQLW� �3UHFLVHO\� � WLPHV RI ������0+]��
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2.17 Chain Xmit-destination offset setting register (u/m/l)(write) :
Address 2Ah/2Ch/2Eh

7KLV UHJLVWHU VSHFLILHV WKH GHVWLQDWLRQ�RIIVHW IRU WKH ILUVW ·UHDG UHTXHVW IRU GDWD EORFN·�

�� �� �� �� �� �� � � � � � � � � � �

&KDLQ GHVWLQDWLRQ RIIVHW �XSSHU�PLGGOH�ORZHU�)XQFWLRQ

:

'HIDXOW DOO � ·�·

�$GGU�
�$K��&K��(K�

>&KDLQ GHVWLQDWLRQ RIIVHW@ � ELWV�� WR �

7KLV ILHOG VSHFLILHV WKH GHVWLQDWLRQ RIIVHW GHVFULEHG LQ WKH SDFNHW KHDGHU IRU ·UHDG UHTXHVW IRU GDWD EORFN·�

�06% �ELW��� /6%�ELW��

1RWH� 6HW WKH DGGUHVV IRU SDJH�ERXQGDU\ RI ,QLWLDWRU·V PHPRU\ LQ WKLV ILHOG� ,I WKH VWDUWLQJ SRLQW RI GDWD ILHOG

LQGLFDWHG E\ 25% LV QRW LQ WKH ERXQGDU\� WKH KRVW VLGH VKRXOG KDYH DOO WKH UHVSRQVLELOLW\ WR UHDG RXW WKH GDWD

XQWLO WKH SDJH ERXQGDU\ DQG H[HFXWH WKH FKDLQ WUDQVIHU�

2.18 Recv-packettransfer speeddisplay register (read):Address 30h

7KLV UHJLVWHU LQGLFDWHV WKH WUDQVIHU VSHHG RI UHFHLYHG DV\QFKURQRXV SDFNHW�

�� �� �� �� �� �� � � � � � � � � � �

UHF�VSHHG)XQFWLRQ

5

'HIDXOW DOO � ·�·

� � � � � � � � � � � � � �

>8186('@� ELWV �� WR �

7KLV ILHOG DOZD\V LQGLFDWHV ·�·�

>UHF�VSHHG@� ELWV � DQG �

7KLV ILHOG LQGLFDWHV WKH WUDQVIHU VSHHG RI UHFHLYHG DV\QFKURQRXV SDFNHW�

,W GLVSOD\V WKH YDOXH IRU HDFK SDFNHW RWKHU WKDQ WKH IROORZLQJV�

x 5HDG UHVSRQVH SDFNHW DW 5HDG FKDLQ

x :ULWH UHVSRQVH SDFNHW DW :ULWH FKDLQ

7UDQVIHU VSHHG

V��� �%LW�� �� %LW�� ��

V��� �%LW�� �� %LW�� ��

V��� �%LW�� �� %LW�� ��

5HVHUYHG �%LW�� �� %LW�� ��
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1RWHV�

�� 7KH UHJLVWHU GRHV QRW FKDQJH WKH YDOXH ZKHQ LW UHFHLYHV WKH 3+< SDFNHW RU &\FOH�VWDUW SDFNHW�

�� 5HIHU WR WKH WDEOH EHORZ ZKHQ DQ HUURU ZLWK DQ LQWHUUXSW FRGH LV GHWHFWHG ZKHQ UHFHLYLQJ SDFNHW�

:KHQ DQ HUURU RFFXUV�

'DWD OHQJWK VKRUW HUURU ���K�� 'DWD FKDQJH

'DWD OHQJWK ORQJ HUURU ���K�� 'DWD FKDQJH

3DFNHW IRUPDW HUURU ���K�� 1R FKDQJH

'DWD HQG QRW IRXQG ���K�� 'DWD FKDQJH

+HDGHU &5& HUURU ���K�� 1R FKDQJH

'DWD &5& HUURU ���K�� 'DWD FKDQJH

'DWD OHQJWK LQYDOLG ���K�� 'DWD FKDQJH

2.19 Chain Xmit-data-length setting register (write) : Address 30h

7KLV UHJLVWHU VSHFLILHV WKH GDWD� OHQJWK ILHOG RI SDFNHW KHDGHU IRU ·UHDG UHTXHVW IRU GDWD EORFN· SDFNHW ZKLFK

LV DXWRPDWLFDOO\ WUDQVPLWWHG LQ WKH FKDLQ WUDQVIHU�

�� �� �� �� �� �� � � � � � � � � � �

&KDLQ GDWD� OHQJWK)XQFWLRQ

:

'HIDXOW DOO � ·�·

� � � �

>8186('@� %LWV �� WR ��

$OZD\V ZULWH ·�· WR WKLV ILHOG�

>&KDLQ GDWD� OHQJWK@ � ELWV�� WR �

7KLV ILHOG VSHFLILHV WKH ORZHU ���ELW RI GDWD� OHQJWK ILHOG RI SDFNHW KHDGHU IRU ·UHDG UHTXHVW IRU GDWD EORFN· SDFN�

HW ZKLFK LV DXWRPDWLFDOO\ WUDQVPLWWHG LQ WKH FKDLQ WUDQVIHU� �06%� ELW��� /6%� ELW��

1RWHV ��6HW DPHDVXUH RUPXOWLSOH RI WKHPHPRU\ SDJH VL]H RZQHG E\ DQ LQLWLDWRU QRGHZLWKLQ � WR �����E\WH�

��:KHQ WKH VXP GDWD� OHQJWK LV QRW HTXDO WR WKH PXOWLSOH RI WKLV UHJLVWHU� WKH YDOXH RI WKLV GDWD� OHQJWK

ILHOG LV DXWXPDWLFDOO\ FDOFXODWHG VLQFH WKH ODVW SDFNHW OHQJWK LV WKH IUDFWLRQ�
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2.20 Chain-Retry setting register (write): Address 32h

7KLV UHJLVWHU VSHFLILHV WKH WLPH LQWHUYDO DQG WKH PD[LPXP QXPEHU RI UHWU\ DXWRPDWLFDOO\ SHUIRUPHG ZKHQ

DQ DFNQRZOHGJH ·DFNBEXV\B;· LV UHFHLYHG LQ UHVSRQVH WR ·UHDG UHTXHVW IRU GDWD EORFN· SDFNHW DXWRPDWLFDO�

O\ WUDQVPLWWHG LQ WKH FKDLQ WUDQVIHU�

�� �� �� �� �� �� � � � � � � � � � �

UHWU\ OLPLW)XQFWLRQ

:

'HIDXOW DOO � ·�·

� � � � � � � � � UHWU\ LQWHUYDO

>8186('@� ELWV �� WR �

$OZD\V ZULWH ·�· WR WKLV ILHOG�

>UHWU\� LQWHUYDO@� ELWV � WR �

7KLV ILHOG VSHFLILHV WKH DSSUR[LPDWH WLPH LQWHUYDO RI UHWU\ LQ WKH FKDLQ WUDQVIHU� 5HIHU WR WKH OLVW RI ����E VKRZQ

EHORZ�

>UHWU\� OLPLW@� ELWV � WR �

7KLV UHJLVWHU VSHFLILHV WKH PD[LPXP QXPEHU RI UHWU\ DXWRPDWLFDOO\ SHUIRUPHG ZKHQ DQ DFNQRZOHGJH

·DFNBEXV\B;· LV UHFHLYHG LQ UHVSRQVH WR ·UHDG UHTXHVW IRU GDWD EORFN· SDFNHW DXWRPDWLFDOO\ WUDQVPLWWHG LQ WKH

FKDLQ WUDQVIHU� �06%� ELW�� /6%� ELW��

1RWHV �� 5HWU\ QXPEHU WKDW FDQ EH VHW LV � WR ���

�� :KHQ ·DFNBSHQGLQJ· LV QRW UHFHLYHG HYHQ DIWHU UHWU\LQJ DV QXPEHU VSHFLILHG� WKH FKLS VWRSV WKH

FKDLQ WUDQVIHU LQ D KDOI ZD\ DQG UHSRUWV ·5HWU\ WLPH RXW· LQWHUUXSW �)�K��

7LPH LQWHUYDO

,PPHGLDWHO\ �6HWWLQJ YDOXH� ����

$SSUR[� ��� XV �6HWWLQJ YDOXH� ����

$SSUR[� ��� XV �6HWWLQJ YDOXH� ����

$SSUR[� ��� XV �6HWWLQJ YDOXH� ����

$SSUR[� � PV �6HWWLQJ YDOXH� ����

$SSUR[� � PV �6HWWLQJ YDOXH� ����

$SSUR[� � PV �6HWWLQJ YDOXH� ����

$SSUR[� � PV �6HWWLQJ YDOXH� ����



MB86614A SPECIFICA TION

PRELIMINAR Y
��

2.21 Cycletimer monitor register (u/l)(read): Address 32h/34h

7KLV UHJLVWHU LQGLFDWHV WKH RQ�FKLS F\FOH� WLPHU UHJLVWHU YDOXH�

�� �� �� �� �� �� � � � � � � � � � �

&\FOH WLPHU PRQLWRU �XSSHU�ORZHU�)XQFWLRQ

5

'HIDXOW DOO � ·�·

�$GGU� ��K���K�

>&\FOH WLPHU PRQLWRU@ � ELWV�� WR �

7KLV ILHOG LQGLFDWHV WKH RQ�FKLS F\FOH� WLPHU UHJLVWHU YDOXH� �06%�ELW��� /6%�ELW��

1RWH � 5HDGLQJ RXW WKH ORZHU ZRUG �DW DGGUHVV ��K� DFWLYDWHV ODWFKLQJ WKH XSSHU ZRUG ���K� DQG UHDGLQJ RXW

WKH XSSHU ZRUG UHOHDVHV WKH ODWFK� 7KHUHIRUH� D FRPELQDWLRQ RI UHDGLQJ ·��K· ILUVW DQG WKHQ ·��K· LV UHTXLUHG�

2.22 PHY/LINK register address setting register (read/write): Address 38h

7KLV UHJLVWHU VSHFLILHV WKH DGGUHVV IRU WKH LQGLUHFW DFFHVV WR WKH LQWHUQDO 3+<�/,1. UHJLVWHUV� 7KH 3+<�

/,1. UHJLVWHU DW WKH DGGUHVV VHOHFWHG E\ WKLV UHJLVWHU FDQ EH DFFHVVHG WKURXJK WKH 3+<�/,1. UHJLVWHU DF�

FHVV SRUW�

�� �� �� �� �� �� � � � � � � � � � �

SK\�OLQN�DGGU)XQFWLRQ

5�:

'HIDXOW DOO � ·�·

� � � � � � � � � � �

> 8186(' @ � %LWV �� WR �

)RU UHDG RSHUDWLRQ� ·�· LV UHDG RXW IURP WKHVH ELWV�

)RU ZULWH RSHUDWLRQ� DOZD\V ZULWH µ�µ DW WKHVH ELWV�

> SK\�OLQN�DGGU� @ � %LWV � WR �

7KLV ILHOG VSHFLILHV WKH DGGUHVV IRU 3+<�/,1. UHJLVWHU WR EH DFFHVVHG� �06%�ELW�� /6%�ELW��
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2.23 PHY/LINK register access port (read/write): Address 3Ah

7KLV SRUW LV XVHG IRU WKH LQGLUHFW DFFHVV WR WKH LQWHUQDO 3+<�/,1. UHJLVWHUV� 7KH UHJLVWHU DW DGGUHVV VH�

OHFWHG E\ WKH 3+<�/,1. UHJLVWHU DGGUHVV VHWWLQJ UHJLVWHU FDQ EH DFFHVVHG WKURXJK WKLV SRUW�

�� �� �� �� �� �� � � � � � � � � � �

SK\�OLQN�GDWD)XQFWLRQ

5�:

'HIDXOW DOO � ·�·

> SK\�OLQN�GDWD@ � %LWV �� WR �

)RU UHDG RSHUDWLRQ� FRQWHQWV RI UHJLVWHU VHOHFWHG E\ ·SK\�OLQN�DGGU· DUH UHDG RXW� �06%�ELW��� /6%�ELW��

)RU ZULWH RSHUDWLRQ� VSHFLI\ WKH GDWD ZULWWHQ WR WKH UHJLVWHU WKDW ·SK\�OLQN�DGGU· VHOHFWV�

2.24 PHY/LINK Register Functional Description

7KH 3+<�/,1. 5HJLVWHU VSHFLILHV WKH DGGUHVV ZLWK WKH 3+<�/,1. UHJLVWHU DGGUHVV VHWWLQJ UHJLVWHU �DGGUHVV

��K� WR HQDEOH UHDGLQJ RXW�ZULWLQJ WR VHYHUDO UHJLVWHUV WKURXJK WKH 3+<�/,1. UHJLVWHU DFFHVV SRUW�

7KH OLVW EHORZ VKRZV WKH 3+<�/,1. UHJLVWHUV RQ WKH 0%�����$�

5HIHU WR WKH SDUDJUDSKV ������ WR ������� IRU WKHLU GHWDLOV�

SK\�OLQN�DGGU 5HJLVWHU 1DPH

��K 3K\VLFDO UHJLVWHU ��

��K 3K\VLFDO UHJLVWHU ��

��K 3K\VLFDO UHJLVWHU ��

��K 3K\VLFDO UHJLVWHU ��

��K 3K\VLFDO UHJLVWHU ��

�$K 3K\VLFDO UHJLVWHU ��

�&K 3K\VLFDO UHJLVWHU ��

�(K 3K\VLFDO UHJLVWHU ��

��K 3K\VLFDO UHJLVWHU ��

��K 3K\VLFDO UHJLVWHU ��

��K UHVHUYH

��K UHVHUYH

��K /LQN UHJLVWHU ��
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2.24.1 Physical register #0 (read): phy/link-addr. 00h

7KLV UHJLVWHU LQGLFDWHV WKH SDUDPHWHUV UHODWHG WR WKH FRQQHFWLRQ ZLWK WKH ���� EXV�

�� �� �� �� �� �� � � � � � � � � � �

SK\VLFDOB,')XQFWLRQ

5

'HIDXOW DOO � ·�·

� � � � � � � � 5 36

>8186('@ � ELWV �� WR �

7KLV XQXVHG ILHOG LQGLFDWHV ·�·�

>SK\VLFDOB,'@

7KLV ILHOG LQGLFDWHV WKH QXPEHU RI VHOI QRGH GHWHUPLQHG LQ WKH VHOI � LGHQWLI\ SURFHVV LQ EXV UHVHW� �06%�ELW��

/6%�ELW�� 7KLV ILHOG LV YDOLG DIWHU WKH EXV UHVHW FRPSOHWHG�

> 5 @

·�· DW WKLV ELW LQGLFDWHV WKDW WKH VHOI QRGH LV QRW D URRW�

·�· DW WKLV ELW LQGLFDWHV WKDW WKH VHOI QRGH LV D URRW�

> 36 @

·�· DW WKLV ELW LQGLFDWHV WKDW WKH FDEOH SRZHU EHLQJ VXSSOLHG WR WKH QRGH LV EHORZ WKH VSHFLILFDWLRQ�

·�· DW WKLV ELW LQGLFDWHV WKDW WKH FDEOH SRZHU EHLQJ VXSSOLHG WR WKH QRGH LV EH\RQG WKH VSHFLILFDWLRQ�

7KLV ELW LV YDOLG RQO\ ZKHQ D FRPSDUDWRU FLUFXLWU\ WR GHWHFW WKH FDEOH SRZHU LV H[WHUQDOO\ FRQQHFWHG ZLWK WKH

FKLS� $OVR WKH WKUHVKROG OHYHO LQ WKH VSHFLILFDWLRQ LV �9�

2.24.2 Physical register #1 (read/write): phy/link-addr. 02h

7KLV UHJLVWHU VSHFLILHV WKH JDS FRXQW YDOXH DQG VHWWLQJ WR EH D URRW�

,W DOVR LQGLFDWHV WKH FXUUHQW JDS FRXQW YDOXH DQG VWDWH WR EH D URRW�

:ULWLQJ RSHUDWLRQ WR WKLV UHJLVWHU LV DOORZHG RQO\ ZKHQ WKH QRGH LV ·EXV PDQDJHU· RU ZKHQ LW LV ·LVRFKURQRXV

UHVRXUFH PDQDJHU· LI ·EXV PDQDJHU· GRHV QRW H[LVW�

�� �� �� �� �� �� � � � � � � � � � �

*DSBFRXQW)XQFWLRQ

5�:

'HIDXOW DOO � ·�·

� � � � � � � � �5+%

�)K

>8186('@ � ELWV �� WR � DQG �

)RU UHDG RSHUDWLRQ� WKLV XQXVHG ILHOG LQGLFDWHV ·�·�

)RU ZULWH RSHUDWLRQ� DOZD\V ZULWH ·�· DW WKLV ILHOG�
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>5+%@

:KHQ ·�· LV VSHFLILHG WR WKLV ILHOG� WKH FKLS GRHV QRW LQWHQG WR EH D URRW LQ WKH QH[W EXV UHVHW�

:KHQ ·�· LV VSHFLILHG� WKH FKLS LQWHQGV WR EH D URRW LQ WKH QH[W EXV UHVHW�

1RWH� 7KLV ILHOG LV DOVR VHW XSRQ UHFHLSW RI D 3+< FRQILJXUDWLRQ SDFNHW DXWRPDWLFDOO\�

>*DSBFRXQW@

)RU UHDG RSHUDWLRQ� WKLV ILHOG LQGLFDWHV WKH FXUUHQW JDSBFRXQW YDOXH� �06%�ELW�� /6%�ELW��

)RU ZULWH RSHUDWLRQ� VHW D JDSBFRXQW YDOXH �06%�ELW �� /6%�ELW��

1RWH� 7KLV ILHOG LV DOVR VHW XSRQ UHFHLSW RI D 3+< FRQILJXUDWLRQ SDFNHW DXWRPDWLFDOO\� $OVR WKH JDSBFRXQW

YDOXH UHWXUQV WR WKH GHIDXOW DJDLQ ZLWK WZLFH EXV UHVHW�

2.24.3 Physical register #2 (read): phy/link-addr. 04h

7KLV UHJLVWHU LQGLFDWHV WKH IL[HG YDOXH RI WKH SK\VLFDO OD\HU SDUDPHWHUV�

�� �� �� �� �� �� � � � � � � � � � �

7RWDOBSRUW)XQFWLRQ

5

'HIDXOW DOO � ·�·

� � � � � � � � ([WHQGHG

��K�K

>8186('@ � ELWV �� WR �

7KLV XQXVHG ILHOG LQGLFDWHV ·�·�

>([WHQGHG@

7KLV ILHOG LQGLFDWHV ·�K· ZKLFK PHDQV WKDW WKH VHOI QRGH KDV DQ H[WHQGHG 3+< UHJLVWHU PDS�

>7RWDOBSRUW@

7KLV ILHOG LQGLFDWHV ·��K· ZKLFK PHDQV WKH VHOI QRGH KDV � SRUWV�

2.24.4 Physical register #3 (read): phy/link-addr. 06h

7KLV UHJLVWHU LQGLFDWHV WKH PD[LPXP WUDQVIHU VSHHG �IL[HG� RI WKH SK\VLFDO OD\HU�

�� �� �� �� �� �� � � � � � � � � � �

)XQFWLRQ

5

'HIDXOW DOO � ·�·

� � � � � � � � � � � � �0D[BVSHHG

DOO � ·�·���E �

>8186('@ � ELWV �� WR � DQG � WR �

7KLV XQXVHG ILHOG LQGLFDWHV ·�·�

>0D[BVSHHG@

7KLV ILHOG LQGLFDWHV WKH PD[LPXP WUDQVIHU VSHHG VXSSRUWHG E\ WKH 3+<� ·���E· ZKLFKPHDQV V��� UDWH LV UHDG

RXW�
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>8186('@� ELW �

7KLV XQXVHG ILHOG LQGLFDWHV ·�·�

2.24.5 Physical register #4 (read/write): phy/link-addr. 08h

7KLV UHJLVWHU VSHFLILHV WKH SDUDPHWHUV UHTXLUHG IRU WKH VHOIB,' SDFNHW�

�� �� �� �� �� �� � � � � � � � � � �

)XQFWLRQ

5�:

'HIDXOW DOO � ·�·

� � � � � � � � � � �/ & 3ZU

>8186('@ � ELWV �� WR � DQG � WR �

)RU UHDG RSHUDWLRQ� WKHVH XQXVHG ILHOGV LQGLFDWH ·�·�

)RU ZULWH RSHUDWLRQ� VHW ·�· DW WKHVH ILHOGV�

> / @

7KLV ILHOG VSHFLILHV WKH / ELW YDOXH �OLQNBDFWLYH ILHOG� IRU VHOI � ,' SDFNHW WKDW LV WUDQVPLWWHG DXWRPDWLFDOO\ DW WKH

V\VWHP SRZHUHG RSHUDWLRQ�

1RWH� )RU WKH FDEOH SRZHUHG RSHUDWLRQ� WKH / YDOXH IRU VHOI � ,' SDFNHW LV DOZD\V ·�· UHJDUGOHVV RI WKLV ELW VHWWLQJ�

> & @

7KLV ILHOG VSHFLILHV WKH & ELW YDOXH �FRQWHQGHU ILHOG� IRU VHOI � ,' SDFNHW WKDW LV WUDQVPLWWHG DXWRPDWLFDOO\ DW WKH

V\VWHP SRZHUHG RSHUDWLRQ�

1RWH� )RU WKH FDEOH SRZHUHG RSHUDWLRQ� WKH& YDOXH IRU VHOI � ,' SDFNHW LV DOZD\V ·�· UHJDUGOHVV RI WKLV ELW VHWWLQJ�

> 3ZU @

7KLV ILHOG VSHFLILHV WKH SZU ELW YDOXH �SRZHUBFODVV ILHOG� IRU VHOI � ,' SDFNHW WKDW LV WUDQVPLWWHG DXWRPDWLFDOO\ DW

WKH V\VWHP SRZHUHG RSHUDWLRQ�

1RWH� )RU WKH FDEOH SRZHUHG RSHUDWLRQ� WKH SZU YDOXH IRU VHOI � ,' SDFNHW LV DOZD\V LQ DFFRUGDQFH ZLWK WKH

3:5� WR 3:5� SLQ OHYHOV UHJDUGOHVV RI WKLV ELW VHWWLQJ�

2.24.6 Physical register #5 (read/write): phy/link-addr. 0Ah

7KLV UHJLVWHU LQGLFDWHV WKH FXUUHQW VWDWH RI ���� EXV FDEOH DQG GHWHFWLRQ RI DUELWUDWLRQ WLPH RXW� :ULWLQJ

RSHUDWLRQ FOHDUV WKH ELW YDOXH�

�� �� �� �� �� �� � � � � � � � � � �

)XQFWLRQ

5�:

'HIDXOW DOO � ·�·

� � � � � � � � � � � � � �WLPH
RXW

SZUB
IDLO
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>8186('@ � ELWV �� WR � DQG � WR �

)RU UHDG RSHUDWLRQ� WKHVH XQXVHG ILHOGV LQGLFDWH ·�·�

)RU ZULWH RSHUDWLRQ� VHW ·�· DW WKHVH ILHOGV�

> 3ZUBIDLO @

·�· DW WKLV ELW LQGLFDWHV WKDW WKH FDEOH SRZHU VDWLVILHV WKH VSHFLILFDWLRQ�

·�· DW WKLV ELW LQGLFDWHV WKDW D FDEOH SRZHU OHYHO LV IDLOHG EHFDXVH LW GRHV QRW VDWLVI\ WKH VSHFLILFDWLRQ�

:KHQ ·�· LV ZULWWHQ DW WKLV ELW� WKH ELW YDOXH LV FOHDUHG ZLWK ·�·�

> 7LPHRXW @

·�· DW WKLV ELW LQGLFDWHV WKDW QR WLPHRXW LV GHWHFWHG LQ WKH DUELWUDWLRQ VWDWH PDFKLQH�

·�· DW WKLV ELW LQGLFDWHV WKDW WKH WLPHRXW LV GHWHFWHG LQ WKH DUELWUDWLRQ VWDWH PDFKLQH�

:KHQ ·�· LV ZULWWHQ DW WKLV ELW� WKH ELW YDOXH LV FOHDUHG ZLWK ·�·�

2.24.7 Physical register #6 (read): phy/link-addr. 0Ch

7KLV UHJLVWHU LQGLFDWHV WKH VWDWH RI FRQQHFWLRQ EHWZHHQ WKH ���� EXV VLJQDOV DQG RWKHU QRGHV DW ���� SRUW

� �IRU ��� DQG SRUW � �IRU ��� UHVSHFWLYHO\�

�� �� �� �� �� �� � � � � � � � � � �

)XQFWLRQ

5

'HIDXOW DOO � ·�·

� � � � � � � � � �FK�$VWDW� %VWDW� FRQ�

DOO � ·�· DOO � ·�·

2.24.8 Physical register #7 (read): phy/link-addr. 0Eh

7KLV UHJLVWHU LQGLFDWHV WKH VWDWH RI FRQQHFWLRQ EHWZHHQ WKH ���� EXV VLJQDOV DQG RWKHU QRGHV DW ���� SRUW

� �IRU ��� DQG SRUW � �IRU ��� UHVSHFWLYHO\�

�� �� �� �� �� �� � � � � � � � � � �

)XQFWLRQ

5

'HIDXOW DOO � ·�·

� � � � � � � � � �FK�$VWDW� %VWDW� FRQ�

DOO � ·�· DOO � ·�·

>8186('@ � ELWV �� WR �� �� DQG �

7KHVH XQXVHG ILHOGV LQGLFDWH ·�·�

> $VWDW1 @

7KLV ILHOG LQGLFDWHV WKH 73$ OLQH VWDWH RI 3RUW 1� �ZKHUH 1  � RU �� �06%�ELW�� /6%�ELW��

�� � LQYDOLG

�� � ·�·

�� � ·�·

�� � ·=·
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> %VWDW1 @

7KLV ILHOG LQGLFDWHV WKH 73% OLQH VWDWH RI 3RUW 1� �ZKHUH 1  � RU �� �06%�ELW�� /6%�ELW��

�� � LQYDOLG

�� � ·�·

�� � ·�·

�� � ·=·

> FK1 @

·�· DW WKLV ELW LQGLFDWHV WKDW WKH SRUW 1 LV D SDUHQW SRUW� �ZKHUH 1 � RU ��

·�· DW WKLV ELW LQGLFDWHV WKDW WKH SRUW 1 LV D FKLOG SRUW� �ZKHUH 1  � RU ��

> FRQ1 @

·�· DW WKLV ELW LQGLFDWHV WKDW QR FDEOH LV FRQQHFWHG ZLWK SRUW 1� �ZKHUH 1 � RU ��

·�· DW WKLV ELW LQGLFDWHV WKDW D FDEOH LV FRQQHFWHG ZLWK SRUW 1� �ZKHUH 1  � RU ��

2.24.9 Physical register #8 (read/write): phy/link-addr. 10h

7KLV UHJLVWHU LQGLFDWHV WKH HQDEOH�GLVDEOH FRQWURO� VWDWH RI SRUW DQG ELDV GHWHFWLRQ DW ���� SRUW � �IRU ���

DQG SRUW � �IRU ��� UHVSHFWLYHO\�

�� �� �� �� �� �� � � � � � � � � � �

)XQFWLRQ

5

:

'HIDXOW DOO � ·�·

� � � � � � � � � � � � � � 'LV�%LDV
�

� � � � � � � � � � � � � � � 'LV�

2.24.10 Physical register #9 (read/write): phy/link-addr. 12h

7KLV UHJLVWHU LQGLFDWHV WKH HQDEOH�GLVDEOH FRQWURO� VWDWH RI SRUW DQG ELDV GHWHFWLRQ DW ���� SRUW � �IRU ���

DQG SRUW � �IRU ��� UHVSHFWLYHO\�

�� �� �� �� �� �� � � � � � � � � � �

)XQFWLRQ

5

:

'HIDXOW DOO � ·�·

� � � � � � � � � � � � � � 'LV�%LDV
�

� � � � � � � � � � � � � � � 'LV�

>8186('@ � ELWV �� WR �

)RU UHDG RSHUDWLRQ� WKLV XQXVHG ILHOG LQGLFDWHV ·�·�

)RU ZULWH RSHUDWLRQ� DOZD\V ZULWH ·�· DW WKLV ILHOG�
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> %LDV1 @

·�· DW WKLV ELW LQGLFDWHV WKDW QR ELDV YROWDJH LV GHWHFWHG LQ WKH SRUW 1� �ZKHUH 1 � RU ��

·�· DW WKLV ELW LQGLFDWHV WKDW D ELDV YROWDJH LV GHWHFWHG LQ WKH SRUW 1� �ZKHUH 1  � RU ��

)RU ZULWLQJ DW WKH UHJLVWHU� SOHDVH VHW ·�· WR WKLV ILHOG�

> 'LV1 @

·�· DW WKLV ELW HQDEOHV WKH SRUW 1� �ZKHUH 1 � RU ��

·�· DW WKLV ELW GLVDEOHV WKH SRUW 1� �ZKHUH 1  � RU ��

2.24.11 Link register #10 (read/write): phy/link-addr. 18h

7KLV UHJLVWHU VHOHFWV WKH WUDQVPLVVLRQ PRGH RI WKH DFNQRZOHGJH SDFNHW ZKHQ WKLV FKLS UHFHLYHV WKH DV\Q�

FKURQRXV SDFNHW RWKHU WKDQ WKH ·EURDGFDVW·�

�� �� �� �� �� �� � � � � � � � � � �

)XQFWLRQ

5�:

'HIDXOW

� � � � � � � � � � � � � �DXWR
DFN

DFN
PRGH

·�· ·�· ·�· ·�· ·�· ·�· ·�· ·�· ·�· ·�· ·�· ·�· ·�· ·�· ·�· ·�·

>8186('@ � ELWV �� WR �� � WR �

)RU UHDG RSHUDWLRQ� WKLV XQXVHG ILHOG LQGLFDWHV ·�·�

)RU ZULWH RSHUDWLRQ� DOZD\V ZULWH ·�· DW WKLV ILHOG�

> DXWRBDFN @

·�· DW WKLV ELW GRHV QRW WUDQVPLW WKH DFNQRZOHGJH SDFNHW DXWRPDWLFDOO\ XSRQ D UHFHLSW RI DV\QFKURQRXV SDFNHW�

·�· DW WKLV ELW DXWRPDWLFDOO\ WUDQVPLWV WKH DFNQRZOHGJH SDFNHW XSRQ D UHFHLSW RI DV\QFKURQRXV SDFNHW�

7KH FRGH RI DFNQRZOHGJH SDFNHW DXWRPDWLFDOO\ WUDQVPLWWHG LQ UHVSRQVH WR D UHFHLSW RI QRUPDO DV\QFKURQRXV

SDFNHW LV LQ DFFRUGDQFH ZLWK WKH ·DFNBPRGH· ELW VHWWLQJ� 7KH FRGH IRU HUURQHRXV DV\QFKURQRXV SDFNHW YDULHV

ZLWK WKH HUURU W\SH�

1RWH� 7KLV ELW PXVW EH µ�µ IRU WKH FKDLQ WUDQVIHU�

> DXWRBPRGH @

7KLV ELW LV YDOLG RQO\ ZKHQ DXWRBDFN ELW LV ·�·�

·�· DW WKLV ELW WUDQVPLWV ·DFNBSHQGLQJ· DFNQRZOHGJH SDFNHW IRU WKH DOO UHTXHVW SDFNHWV� ,W DOVR WUDQVPLWV

·DFNBFRPSOHWH· SDFNHW IRU WKH DOO UHVSRQVH SDFNHWV�

·�· DW WKLV ELW WUDQVPLWV ·DFNBSHQGLQJ· SDFNHW IRU WKH DOO UHDG UHTXHVW SDFNHWV DQG ORFN UHTXHVW SDFNHW� ,W DOVR

WUDQVPLWV ·DFNBFRPSOHWH· SDFNHW IRU DOO WKH ZULWH UHTXHVW SDFNHWV DQG UHVSRQVH SDFNHWV�
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3. INSTRUCTIONS

7KLV FKDSWHU ZLOO H[SODLQ WKH LQVWUXFWLRQ FRGH DQG FRUUHVSRQGLQJ RSHUDWLRQV�

7KH IROORZLQJ WDEOHV OLVWV WKH 0%�����$ LQVWUXFWLRQ FRGHV� :ULWLQJ WKH LQVWUXFWLRQ FRGH DQG RSHUDQG VKRZQ

EHORZ WR WKH LQVWUXFWLRQ� IHWFK UHJLVWHU HQDEOHV WKH H[HFXWLRQ RI LQVWUXFWLRQ FRUUHVSRQGHG� 5HIHU WR ��� IRU WKH

GHWDLOV RI WKHLU IXQFWLRQV�

6WDUW VOHHS

5HPRYH VOHHS

6WDUW EXV\ PRGH

5HPRYH EXV\ PRGH

%XV UHVHW

/LQN UHVHW

/LQN LQLW

6HQG SK\VLFDO FRQILJXUDWLRQ SDFNHW ZLWK IRUFH�URRW

6HQG SK\VLFDO FRQILJXUDWLRQ SDFNHW ZLWK JDS�FRXQW

6HQG OLQN�RQ SDFNHW

6HQG SLQJ SDFNHW

$V\QFKURQRXV ZULWH UHTXHVW IRU GDWD TXDGOHW

$V\QFKURQRXV ZULWH UHTXHVW IRU EORFN SD\ORDG

$V\QFKURQRXV ZULWH UHVSRQVH IRU VSOLW WUDQVDFWLRQ

$V\QFKURQRXV UHDG UHTXHVW IRU GDWD TXDGOHW

$V\QFKURQRXV UHDG UHTXHVW IRU EORFN SD\ORDG

$V\QFKURQRXV UHDG UHVSRQVH IRU GDWD TXDGOHW

$V\QFKURQRXV UHDG UHVSRQVH IRU GDWD EORFN SD\ORDG

/RFN UHTXHVW

/RFN UHVSRQVH

$V\QFKURQRXV FKDLQ

�&RQWLQXHG�

Nameof Instruction Code
(hex) Operand

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

5HPRWH SK\VLFDO ,'

*DS�FRXQW YDOXH

5HPRWH SK\VLFDO ,'

5HPRWH SK\VLFDO ,'

6SHHG
&RGH
6SHHG
&RGH
6SHHG
&RGH
6SHHG
&RGH
6SHHG
&RGH
6SHHG
&RGH
6SHHG
&RGH
6SHHG
&RGH
6SHHG
&RGH
6SHHG
&RGH

),)2
VHOHFW
),)2
VHOHFW

),)2
VHOHFW
),)2
VHOHFW
),)2
VHOHFW
),)2
VHOHFW
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&KDLQ VXVSHQG

'DWD�),)2 LQLW

'0$ 7[

'0$ 5[

'0$ VWDUW �&KDLQ�

Nameof Instruction Code
(hex) Operand

��

��

��

��

��

),)2 VHOHFW FRGH

3.1 Functional Descriptions of Instructions

)XQFWLRQV RI VHYHUDO LQVWUXFWLRQ FRGHV ZLOO EH GHVFULEHG�

3.1.1 Start sleep (01h)

7KLV FRGH PDNHV WKH 0%�����$ ·VOHHS· VWDWH� $OO WKH IXQFWLRQV RI GULYHU�UHFHLYHU RQ ���� SRUW VWRS DQG WKH

SRZHU RI WKH FDEOH LV WXUQHG2))� ,Q DGGLWLRQ� WKH LQWHUQDO 3// RSHUDWLRQ DOVR VWRSV� 7KH LQWHUQDO UHJLVWHUV DUH

VWLOO DFFHVVLEOH� 1R LQWHUUXSW LV JHQHUDWHG IRU WKLV LQVWUXFWLRQ� 7KHUHIRUH� SOHDVH FKHFN WKH H[HFXWLRQ VWDWXV RI

WKLV LQVWUXFWLRQ ZLWK µVOHHSµ ELW �ELW � RI IODJ	VWDWXV UHJLVWHU DW DGGU ��K��

3.1.2 Remove sleep (02h)

7KLV FRGH UHVXPHV WKH FKLS IURP WKH VOHHS VWDWH� 1R LQWHUUXSW LV JHQHUDWHG IRU WKLV LQVWUXFWLRQ� 7KHUHIRUH�

SOHDVH FKHFN WKH H[HFXWLRQ VWDWXV RI WKLV LQVWUXFWLRQ ZLWK µVOHHSµ ELW �ELW � RI IODJ	VWDWXV UHJLVWHU DW DGGU ��K��

3.1.3 Start busy mode(03h)

8SRQ WKH UHFHLSW RI DV\QFKURQRXV SDFNHW� WKH GHYLFH VKLIWV WR WKH EXV\ PRGH� 7KLV FRGH VHQGV WKH DFNQRZO�

HGJH RI ·DFNBEXV\B;· IRU EXV\ LQ UHVSRQVH WR WKH UHFHLSW RI QRUPDO DV\QFKURQRXV SDFNHW� 7KH UHFHLYHG�SDFN�

HW LV QRW VWRUHG�

3.1.4 Remove busy mode(04h)

7KLV FRGH UHOHDVHV WKH EXV\ PRGH VHW E\ WKH VWDUW EXV\ PRGH LQVWUXFWLRQ RU EXV\ PRGH DFWLYDWHG E\ UHFHLYLQJ

QRUPDO DV\QFKURQRXV SDFNHW RU VHOI � ,' SDFNHW�

3.1.5 Bus reset (11h)

7KLV FRGH VWDUWV WKH EXV UHVHW� ,W LQLWLDOL]HV WKH3+< OD\HU DQG SURFHVVHV WKH EXV UHVHW �DIWHU %86�5(6(7XQWLO

VHOI � LGHQWLI\ FRPSOHWH�� )RU WKH LQIRUPDWLRQ� WKH RSHUDWLRQ RI WKH JDS�FRXQW�GLVDEOH IODJ LV GRQH DXWRPDWLFDO�

O\�

1RWHV�

�� :KHQ WKLV LQVWUXFWLRQ LV LVVXHG XQGHU QR FDEOH SRUW FRQQHFWHG IRU 3RUW �� DQG 3RUW �� HLWKHU� WKH GHYLFH UH�

SRUWV µEXV RFFXSDQF\ YLRODWLRQµ LQWHUUXSW ���K�� %XW SOHDVH LJQRUH WKLV LQWHUUXSW�
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�� :KHQ WKLV LQVWUXFWLRQ LV LVVXHG GXULQJ WKH WUDQVPLVVLRQ� UHFHLSW� RU UHSHDW RSHUDWLRQ� WKH LQVWUXFWLRQ LV UH�

WDLQHG�

3.1.6 Link reset (12h)

7KLV FRGH UHVHWV WKH /LQN OD\HU� 7KH OLQN OD\HU VWDWXV FKDQJHV IURP DQ\ RSHUDWLRQDO PRGHV WR UHVHW VWDWH DQG

VWRSV WKH RSHUDWLRQ� $OO WKH SHQGLQJ SURFHVVHV DQG VXE�DFWLRQV DUH GLVFDUGHG DQG WKH EURDGFDVW SDFNHW LV

RQO\ UHFHLYHG� 7KLV VWDWH LV UHOHDVHG E\ WKH /LQN LQLW LQVWUXFWLRQ ���K��

3.1.7 Link init (13h)

7KLV FRGH LQLWLDOL]HV WKH /LQN OD\HU� 7KH OLQN OD\HU LV UHDG\ IRU VHQGLQJ�UHFHLYLQJ DOO SDFNHWV WKDW0%�����$ FDQ

EH UHFHLYHG�

3.1.8 Send physical configuration packetwith force-root (21h)

:KHQ WKH RSHUDQGV PHQWLRQHG EHORZ DUH VSHFLILHG� WKH FRQILJXUDWLRQ SDFNHW LV WUDQVIHUUHG WR VHW WKH SDUDPH�

WHU WR WKH UHPRWH QRGH3K\VLFDO OD\HU� 7KLV LQVWUXFWLRQ LV XVHG IRUPDNLQJ WKH IRUFH�URRW ELW RI RWKHU QRGH µIDOVHµ

WRPDNH WKH IRUFH�URRW ELW RI D QRGHZKLFK LVPDWFKHGZLWK WKH UHPRWH3K\VLFDO � ,'� ,Q ,(((���� VWDQGDUG� WKLV

LV SRVVLEOH RQO\ IRU WKH EXV�PDQDJHU RU ,VRFKURQRXV�UHVRXUFH�PDQDJHU ZKHQ QR EXV�PDQDJHU LV H[LVWLQJ�

UHPRWH 3K\VLFDO�,'

MeaningOperand

3OHDVH VSHFLI\ WKH 3K\VLFDO�,' RI WKH QRGH WKDW VHWV WKH IRUFH�URRW ELW WR µWUXHµ�

UHVHUYHG $OZD\V VSHFLI\ ·�· DW WKHVH ELWV�

Bit

��
�

� WR
�
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3.1.9 Send physical configuration packetwith gap-count (22h)

:KHQ WKH RSHUDQGV PHQWLRQHG EHORZ DUH VSHFLILHG� WKH FRQILJXUDWLRQ SDFNHW LV WUDQVIHUUHG WR VHW WKH SDUDPH�

WHU WR WKH UHPRWH QRGH3K\VLFDO OD\HU� 7KLV LQVWUXFWLRQ VHWV WKH DOO WKH QRGH·V JDS�FRXQW YDOXH DW WKH RSHUDQG·V

JDS�FRXQW� ,Q ,(((���� VWDQGDUG� WKLV LV SRVVLEOH RQO\ IRU WKH EXV�PDQDJHU RU ,VRFKURQRXV�UHVRXUFH�PDQ�

DJHU ZKHQ QR EXV�PDQDJHU LV H[LVWLQJ�

MeaningOperand

UHVHUYHG $OZD\V VSHFLI\ ·�· DW WKHVH ELWV�

Bit

��
�

� WR
�

JDS�FRXQW 7KH QHZ YDOXH LV VHW IRU WKH JDS�FRXQW RI DOO WKH QRGHV� �06%� �� /6%� ��

3.1.10 Send link-on packet(23h)

:KHQ WKH IROORZLQJ RSHUDQG LV GHVLJQDWHG� WKH /LQN�RQ SDFNHW LV WUDQVPLWWHG WR WKH UHPRWH QRGH3K\VLFDO OD\HU

MeaningOperand

UHVHUYHG $OZD\V VSHFLI\ ·�· DW WKHVH ELWV�

Bit

��
�

� WR
�

UHPRWH�3K\VLFDO�,' 6SHFLI\ WKH 3K\VLFDO�,' RI WKH FRXQWHUSDUW·V QRGH UHFHLYLQJ WKH /LQN�RQ SDFNHW� �06%� �� /6%� ��

3.1.11 Send ping packet(24h)

:KHQ WKH IROORZLQJ RSHUDQG LV GHVLJQDWHG� WKH SLQJ SDFNHW LV WUDQVPLWWHG WR WKH UHPRWH QRGH 3K\VLFDO OD\HU

MeaningOperand

UHVHUYHG $OZD\V VSHFLI\ ·�· DW WKHVH ELWV�

Bit

��
�

� WR
�

UHPRWH�3K\VLFDO�,' 6SHFLI\ WKH 3K\VLFDO�,' RI WKH FRXQWHUSDUW·V QRGH UHFHLYLQJ WKH SLQJ SDFNHW� �06%� �� /6%� ��



MB86614A SPECIFICA TION

PRELIMINAR Y
��

3.1.12 Asynchronous write request for dataquadlet(30h)

$Q LQVWUXFWLRQ IRU GDWD ZULWH RI � TXDGOHW E\ DV\QFKURQRXV WUDQVIHU�

7KH GDWD RI RQH TXDGOHW LV LQFRUSRUDWHG LQ WKH KHDGHU IRU WUDQVIHU� %\ SUH�VHWWLQJ WKH WUDQVIHU E\WH QXPEHU�

GHVWLQDWLRQ �GHVWLQDWLRQ�,'� DQG GHVWLQDWLRQ RIIVHW DW WKH VWLSXODWHG UHJLVWHU DQG EXIIHU� WKH SDFNHW IRUPDW LV

DXWRPDWLFDOO\ JHQHUDWHG DQG WUDQVIHUUHG�

7KLV LQVWUXFWLRQ JHWV LQ WKH DUELWUDWLRQ E\ GHWHFWLQJ WKH DUE�UHVHW�JDS� JHQHUDWLQJ DQG WUDQVIHUULQJ WKH SDFNHW�

DQG UHFHLYLQJ WKH DFNQRZOHGJH SDFNHW�

,QWHUUXSW LV UHSRUWHGZKHQ WKH SDFNHW LV WUDQVPLWWHG RU WKH DFNQRZOHGJH LV UHFHLYHG� :KHQ DQ HUURU RFFXUV� WKH

LQWHUUXSW LV UHSRUWHG DQG WKH RSHUDWLRQ LV WHUPLQDWHG�

7KH UHFHLYHG DFNQRZOHGJH LV VWRUHG LQ WKH UHFHLYH�DFNQRZOHGJH GLVSOD\ UHJLVWHU DVPHQWLRQHG LQ VHFWLRQ ����

7KH WUDQVPLW �GDWD VKRXOG EH SUH�VHW LQ WKH DV\QFKURQRXV WUDQVPLVVLRQ�),)2 RU WUDQVPLW�UHFHLYH�),)2�

DUE�UHVHW�JDS

DUE

DFN�JDS

DFN3DFNHW WUDQVIHU

GHVWLQDWLRQ�,' WO UW WFRGH SUL

VRXUFH�,'

GHVWLQDWLRQ�RIIVHW

TXDGOHW�GDWD

KHDGHU�&5&

SDFNHW IRUPDW

1RWH� ,I WKH GHVWLQDWLRQ� ,' LV VHW DV µEURDGFDVWµ� WKH RSHUDWLRQ LV WHUPLQDWHG QRW ZDLWLQJ IRU UHFHLYLQJ WKH DF�

NQRZOHGJH�

MeaningOperand

UHVHUYHG $OZD\V VSHFLI\ ·�· DW WKHVH ELWV�

Bit

� WR
�

�

6SHFLI\ WKH WUDQVPLVVLRQ VSHHG FRGH �06%� ELW�� /6%�ELW��

���  6���

���  6���

���  6���

RWKHUV  UHVHUYHG �LQYDOLG�

VSHHG FRGH

),)2 VHOHFW 6SHFLI\ WKH EXIIHU WR VWRUH WKH GDWD�
�  DV\QFKURQRXV WUDQVPLW �),)2
�  WUDQVPLW�UHFHLYH�),)2

� WR
�
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3.1.13 Asynchronous write request for datablockpayload(31h)

$Q LQVWUXFWLRQ WKDW WUDQVPLWV EORFN GDWD XVLQJ WKH DV\QFKURQRXV GDWD ZULWH FRPPDQG�

,W DXWRPDWLFDOO\ JHQHUDWHV WKH SDFNHW IRUPDW DQG WUDQVPLWV WKH SDFNHW GDWD E\ SUHVHWWLQJ WKH QHFHVVDU\ SD�

UDPHWHUV DQG GDWD LQ WKH UHJLVWHU DQG EXIIHU UHVSHFWLYHO\�

7KLV LQVWUXFWLRQ JHWV LQ WKH DUELWUDWLRQ E\ GHWHFWLQJ WKH DUE�UHVHW�JDS� JHQHUDWLQJ DQG WUDQVIHUULQJ WKH SDFNHW�

DQG UHFHLYLQJ WKH DFNQRZOHGJH SDFNHW�

,QWHUUXSW LV UHSRUWHG ZKHQ WKH SDFNHW LV WUDQVPLWWHG DQG WKH DFNQRZOHGJH LV UHFHLYHG� :KHQ DQ HUURU RFFXUV�

WKH LQWHUUXSW LV UHSRUWHG DQG WKH RSHUDWLRQ LV WHUPLQDWHG�

7KH UHFHLYHG DFNQRZOHGJH LV VWRUHG LQ WKH UHFHLYH�DFNQRZOHGJH GLVSOD\ UHJLVWHU DVPHQWLRQHG LQ VHFWLRQ ����

7KH WUDQVIHU GDWD LV VWRUHG LQ WKH DV\QFKURQRXV WUDQVPLW �),)2 RU WUDQVPLW�UHFHLYH�),)2�

7KH GDWD� OHQJWK YDOXH GRHV QRW UHDFK DW D TXDGOHW VL]H� ]HUR ��� GDWD LV DXWRPDWLFDOO\ SDGGHG XQWLO WKH TXDGOHW

VL]H� �,Q WKLV FDVH� QR UHSRUW LV PDGH WR WKH 038� %XW WKH GDWD� OHQJWK �UHTXHVWHG WUDQVPLW E\WH FRXQW� GRHV

QRW FKDQJH�

GHVWLQDWLRQ�,' WO UW WFRGH SUL

VRXUFH�,'

GHVWLQDWLRQ�RIIVHW

GDWD�OHQJWK

KHDGHU�&5&

GDWD�ILHOG

´=(52µ SDG E\WHV �LI QHFHVVDU\�

GDWD�&5&

H[WHQGHG�WFRGH

SDFNHW IRUPDW

1RWH� ,I WKH GHVWLQDWLRQ� ,' LV VHW DV µEURDGFDVWµ� WKH RSHUDWLRQ LV WHUPLQDWHG QRW ZDLWLQJ IRU UHFHLYLQJ WKH DF�

NQRZOHGJH�

MeaningOperand

UHVHUYHG $OZD\V VSHFLI\ ·�· DW WKHVH ELWV�

Bit

� WR
�

�

6SHFLI\ WKH WUDQVPLVVLRQ VSHHG FRGH �06%� ELW�� /6%�ELW��

���  6���

���  6���

���  6���

RWKHUV  UHVHUYHG �LQYDOLG�

VSHHG FRGH

),)2 VHOHFW 6SHFLI\ WKH EXIIHU WR VWRUH WKH GDWD�
�  DV\QFKURQRXV WUDQVPLW �),)2
�  WUDQVPLW�UHFHLYH�),)2

� WR
�
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3.1.14 Asynchronous write response for split transaction (32h)

&RPPDQG IRU UHVSRQGLQJ WR GDWD ZULWH UHTXHVW E\ $V\QFKURQRXV WUDQVIHU� ,W WUDQVIHUV ·DFNBSHQGLQJ· DFNQRZO�

HGJH SDFNHW LQ UHVSRQVH WR WKH UHTXHVW UHFHLYHG DQG D SDFNHW RI VSOLW WUDQVDFWLRQ FRPSOHWHG�

,W DXWRPDWLFDOO\ JHQHUDWHV WKH SDFNHW IRUPDW DQG WUDQVPLWV WKH SDFNHW GDWD E\ SUHVHWWLQJ WKH QHFHVVDU\ SD�

UDPHWHUV LQ WKH UHJLVWHU�

7KLV LQVWUXFWLRQ JHWV LQ WKH DUELWUDWLRQ E\ GHWHFWLQJ WKH DUE�UHVHW�JDS� JHQHUDWLQJ DQG WUDQVIHUULQJ WKH SDFNHW�

DQG UHFHLYLQJ WKH DFNQRZOHGJH SDFNHW�

,QWHUUXSW LV UHSRUWHG ZKHQ WKH SDFNHW LV WUDQVPLWWHG DQG WKH DFNQRZOHGJH LV UHFHLYHG� :KHQ DQ HUURU RFFXUV�

WKH LQWHUUXSW LV UHSRUWHG DQG WKH RSHUDWLRQ LV WHUPLQDWHG�

%HFDXVH WKH SDUDPHWHUV QHFHVVDU\ IRU WKH WUDQVIHU DUH DOO VHW LQ WKH UHJLVWHU� WKH DV\QF ),)2 IRU WUDQVPLVVLRQ

DQG '�EXIIHU IRU WUDQVPLVVLRQ�UHFHLSW DUH QRW XVHG LQ WKLV LQVWUXFWLRQ�

7KH UHFHLYHG DFNQRZOHGJH LV VWRUHG LQ WKH UHFHLYH�DFNQRZOHGJH GLVSOD\ UHJLVWHU DVPHQWLRQHG LQ VHFWLRQ ����

DUE�UHVHW�JDS

DUE

DFN�JDS

DFN3DFNHW WUDQVIHU

GHVWLQDWLRQ�,' WO UW WFRGH SUL

VRXUFH�,'

UHVHUYHG

KHDGHU�&5&

UFRGH UHVHUYHG

SDFNHW�IRUPDW

MeaningOperand

UHVHUYHG $OZD\V VSHFLI\ ·�· DW WKHVH ELWV�

Bit

� WR
�

6SHFLI\ WKH WUDQVPLVVLRQ VSHHG FRGH �06%� ELW�� /6%�ELW��

���  6���

���  6���

���  6���

RWKHUV  UHVHUYHG �LQYDOLG�

VSHHG FRGH� WR
�
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3.1.15 Asynchronous readrequest for dataquadlet(33h)

'DWD UHDG UHTXHVW LQVWUXFWLRQ RI � TXDGOHW E\ DV\QFKURQRXV WUDQVIHU�

7KLV LQVWUXFWLRQ LQTXLULHV IRU UHDGLQJ RXW WKH � TXDGOHW GDWD� 3UHVHWWLQJ WKH WUDQVIHU SDUDPHWHUV �VXFK DV GHV�

WLQDWLRQ� ,' DQG WUDQVIHU RIIVHW� LQ WKH VSHFLILHG UHJLVWHUV DXWRPDWLFDOO\ JHQHUDWHV DQG WUDQVIHUV WKH SDFNHW�

7KLV LQVWUXFWLRQ JHWV LQ WKH DUELWUDWLRQ E\ GHWHFWLQJ WKH DUE�UHVHW�JDS� JHQHUDWLQJ DQG WUDQVIHUULQJ WKH SDFNHW�

DQG UHFHLYLQJ WKH DFNQRZOHGJH SDFNHW�

,QWHUUXSW LV UHSRUWHG ZKHQ WKH SDFNHW LV WUDQVPLWWHG DQG WKH DFNQRZOHGJH LV UHFHLYHG� :KHQ DQ HUURU RFFXUV�

WKH LQWHUUXSW LV UHSRUWHG DQG WKH RSHUDWLRQ LV WHUPLQDWHG�

7KH UHFHLYHG DFNQRZOHGJH LV VWRUHG LQ WKH UHFHLYH�DFNQRZOHGJH GLVSOD\ UHJLVWHU DVPHQWLRQHG LQ VHFWLRQ ����

%HFDXVH WKH SDUDPHWHUV QHFHVVDU\ IRU WKH WUDQVIHU DUH DOO VHW LQ WKH UHJLVWHU� WKH ),)2 LV QRW XVHG LQ WKLV LQ�

VWUXFWLRQ�

DUE�UHVHW�JDS

DUE

DFN�JDS

DFN3DFNHW WUDQVIHU

GHVWLQDWLRQ�,' WO UW WFRGH SUL

VRXUFH�,'

GHVWLQDWLRQ�RIIVHW

KHDGHU�&5&

SDFNHW�IRUPDW

MeaningOperand

UHVHUYHG $OZD\V VSHFLI\ ·�· DW WKHVH ELWV�

Bit

� WR
�

6SHFLI\ WKH WUDQVPLVVLRQ VSHHG FRGH �06%� ELW�� /6%�ELW��

���  6���

���  6���

���  6���

RWKHUV  UHVHUYHG �LQYDOLG�

VSHHG FRGH� WR
�
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3.1.16 Asynchronous readrequest for datablockpayload(34h)

&RPPDQG IRU WKH GDWD UHTXHVW RI WKH GDWD EORFN E\ DV\QFKURQRXV WUDQVIHU� ,W UHTXHVWV WKH UHDG RXW RI WKH GDWD

EORFN�

3UHVHWWLQJ WKH WUDQVIHU SDUDPHWHUV �VXFK DV GHVWLQDWLRQ� ,' DQG WUDQVIHU RIIVHW� LQ WKH VSHFLILHG UHJLVWHUV DXWR�

PDWLFDOO\ JHQHUDWHV DQG WUDQVIHUV WKH SDFNHW�

7KLV LQVWUXFWLRQ JHWV LQ WKH DUELWUDWLRQ E\ GHWHFWLQJ WKH DUE�UHVHW�JDS� JHQHUDWLQJ DQG WUDQVIHUULQJ WKH SDFNHW�

DQG UHFHLYLQJ WKH DFNQRZOHGJH SDFNHW�

,QWHUUXSW LV UHSRUWHG ZKHQ WKH SDFNHW LV WUDQVPLWWHG DQG WKH DFNQRZOHGJH LV UHFHLYHG� :KHQ DQ HUURU RFFXUV�

WKH LQWHUUXSW LV UHSRUWHG DQG WKH RSHUDWLRQ LV WHUPLQDWHG�

7KH UHFHLYHG DFNQRZOHGJH LV VWRUHG LQ WKH UHFHLYH�DFNQRZOHGJH GLVSOD\ UHJLVWHU DV GHVFULEHG LQ VHFWLRQ ����

%HFDXVH WKH SDUDPHWHUV QHFHVVDU\ IRU WKH WUDQVIHU DUH DOO VHW GXULQJ WKH LQVWUXFWLRQ RU E\ WKH UHJLVWHU� WKH

DV\QFKURQRXV WUDQVPLW �),)2 DQG GDWD WUDQVPLW�UHFHLYH�),)2 DUH QRW XVHG LQ WKLV LQVWUXFWLRQ�

GHVWLQDWLRQ�,' WO UW WFRGH SUL

VRXUFH�,'

GHVWLQDWLRQ�RIIVHW

GDWD�OHQJWK

KHDGHU�&5&

H[WHQGHG�WFRGH

SDFNHW�IRUPDW

MeaningOperand

UHVHUYHG $OZD\V VSHFLI\ ·�· DW WKHVH ELWV�

Bit

� WR
�

6SHFLI\ WKH WUDQVPLVVLRQ VSHHG FRGH �06%� ELW�� /6%�ELW��

���  6���

���  6���

���  6���

RWKHUV  UHVHUYHG �LQYDOLG�

VSHHG FRGH� WR
�
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3.1.17 Asynchronous readresponse for dataquadlet(35h)

7KLV LQVWUXFWLRQ SHUIRUPV WKH UHVSRQVH WR WKH DV\QFKURQRXV UHDG UHTXHVW� 7KH UHVSRQVH GDWD LV � TXDGOHW�

3UHVHWWLQJ WKH WUDQVIHU SDUDPHWHUV �VXFK DV GHVWLQDWLRQ� ,' DQG WUDQVIHU RIIVHW� LQ WKH VSHFLILHG UHJLVWHUV DXWR�

PDWLFDOO\ JHQHUDWHV DQG WUDQVIHUV WKH SDFNHW�

7KLV LQVWUXFWLRQ JHWV LQ WKH DUELWUDWLRQ E\ GHWHFWLQJ WKH DUE�UHVHW�JDS� JHQHUDWLQJ DQG WUDQVIHUULQJ WKH SDFNHW�

DQG UHFHLYLQJ WKH DFNQRZOHGJH SDFNHW�

,QWHUUXSW LV UHSRUWHG ZKHQ WKH SDFNHW LV WUDQVPLWWHG DQG WKH DFNQRZOHGJH LV UHFHLYHG� :KHQ DQ HUURU RFFXUV�

WKH LQWHUUXSW LV UHSRUWHG DQG WKH RSHUDWLRQ LV WHUPLQDWHG�

7KH UHFHLYHG DFNQRZOHGJH LV VWRUHG LQ WKH UHFHLYH�DFNQRZOHGJH GLVSOD\ UHJLVWHU DV GHVFULEHG LQ VHFWLRQ ����

7KH WUDQVPLW � UHVSRQVH GDWD VKRXOG EH VWRUHG LQ WKH DV\QFKURQRXV WUDQVPLVVLRQ�),)2 RU GDWD WUDQVPLW�UH�

FHLYH�),)2 LQ DGYDQFH�

DUE�UHVHW�JDS

DUE

DFN�JDS

DFNSDFNHW

GHVWLQDWLRQ�,' WO UW WFRGH SUL

VRXUFH�,'

UHVHUYHG

TXDGOHW�GDWD

KHDGHU�&5&

UFRGH UHVHUYHG

3DFNHW IRUPDW

MeaningOperand

UHVHUYHG $OZD\V VSHFLI\ ·�· DW WKHVH ELWV�

Bit

� WR
�

�

6SHFLI\ WKH WUDQVPLVVLRQ VSHHG FRGH �06%� ELW�� /6%�ELW��

���  6���

���  6���

���  6���

RWKHUV  UHVHUYHG �LQYDOLG�

VSHHG FRGH

),)2 VHOHFW 6SHFLI\ WKH EXIIHU WR VWRUH WKH GDWD�
�  DV\QFKURQRXV WUDQVPLW �),)2
�  WUDQVPLW�UHFHLYH�),)2

� WR
�
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3.1.18 Asynchronous readresponse for datablockpayload(36h)

7KLV LQVWUXFWLRQ SHUIRUPV WKH UHVSRQVH WR WKH DV\QFKURQRXV UHDG UHTXHVW� 7KH UHVSRQVH GDWD LV GDWD�EORFN�

3UHVHWWLQJ WKH WUDQVIHU SDUDPHWHUV �VXFK DV GHVWLQDWLRQ� ,' DQG WUDQVIHU RIIVHW� LQ WKH VSHFLILHG UHJLVWHUV DXWR�

PDWLFDOO\ JHQHUDWHV DQG WUDQVIHUV WKH SDFNHW�

7KLV LQVWUXFWLRQ JHWV LQ WKH DUELWUDWLRQ E\ GHWHFWLQJ WKH DUE�UHVHW�JDS� JHQHUDWLQJ DQG WUDQVIHUULQJ WKH SDFNHW�

DQG UHFHLYLQJ WKH DFNQRZOHGJH SDFNHW�

,QWHUUXSW LV UHSRUWHG ZKHQ WKH SDFNHW LV WUDQVPLWWHG DQG WKH DFNQRZOHGJH LV UHFHLYHG� :KHQ DQ HUURU RFFXUV�

WKH LQWHUUXSW LV UHSRUWHG DQG WKH RSHUDWLRQ LV WHUPLQDWHG�

7KH UHFHLYHG DFNQRZOHGJH LV VWRUHG LQ WKH UHFHLYH�DFNQRZOHGJH GLVSOD\ UHJLVWHU DV GHVFULEHG LQ VHFWLRQ ����

7KH WUDQVPLW � UHVSRQVH GDWD VKRXOG EH VWRUHG LQ WKH DV\QFKURQRXV WUDQVPLVVLRQ�),)2 RU GDWD WUDQVPLW�UH�

FHLYH�),)2 LQ DGYDQFH�

:KHQ WKH UHTXHVWHG WUDQVIHU E\WH FRXQW GRHV QRW UHDFK TXDGOHW� LW SDGV ·�· GDWD� �1R UHSRUW LV PDGH WR DQ KRVW

038 IRU SDGGLQJ�� 'DWD� OHQJWK �WKH UHTXHVWHG WUDQVIHU E\WH FRXQW� LWVHOI GRHV QRW FKDQJH�

DUE�UHVHW�JDS

DUE

DFN�JDS

DFN3DFNHW WUDQVIHU

GHVWLQDWLRQ�,' WO UW WFRGH SUL

VRXUFH�,'

UHVHUYHG

GDWD�OHQJWK

KHDGHU�&5&

GDWD�ILHOG

´=(52µ SDG E\WHV �LI QHFHVVDU\�

GDWD�&5&

H[WHQGHG�WFRGH

UFRGH UHVHUYHG

3DFNHW IRUPDW

MeaningOperand

UHVHUYHG $OZD\V VSHFLI\ ·�· DW WKHVH ELWV�

Bit

� WR
�

�

6SHFLI\ WKH WUDQVPLVVLRQ VSHHG FRGH �06%� ELW�� /6%�ELW��

���  6���

���  6���

���  6���

RWKHUV  UHVHUYHG �LQYDOLG�

VSHHG FRGH

),)2 VHOHFW 6SHFLI\ WKH EXIIHU WR VWRUH WKH GDWD�
�  DV\QFKURQRXV WUDQVPLW �),)2
�  WUDQVPLW�UHFHLYH�),)2

� WR
�
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3.1.19 Lock request (37h)

7KLV LQVWUXFWLRQ LV XVHG ZKHQ UHTXHVWLQJ ORFN DFFHVV WR D VSHFLILHG GHVWLQDWLRQ DGGUHVV�

3UHVHWWLQJ WKH WUDQVIHU SDUDPHWHUV �VXFK DV GHVWLQDWLRQ� ,' DQG WUDQVIHU RIIVHW� LQ WKH VSHFLILHG UHJLVWHUV DXWR�

PDWLFDOO\ JHQHUDWHV DQG WUDQVIHUV WKH SDFNHW�

7KLV LQVWUXFWLRQ JHWV LQ WKH DUELWUDWLRQ E\ GHWHFWLQJ WKH DUE�UHVHW�JDS� JHQHUDWLQJ DQG WUDQVIHUULQJ WKH SDFNHW�

DQG UHFHLYLQJ WKH DFNQRZOHGJH SDFNHW�

,QWHUUXSW LV UHSRUWHG ZKHQ WKH SDFNHW LV WUDQVPLWWHG DQG WKH DFNQRZOHGJH LV UHFHLYHG� :KHQ DQ HUURU RFFXUV�

WKH LQWHUUXSW LV UHSRUWHG DQG WKH RSHUDWLRQ LV WHUPLQDWHG�

7KH UHFHLYHG DFNQRZOHGJH LV VWRUHG LQ WKH UHFHLYH�DFNQRZOHGJH GLVSOD\ UHJLVWHU DV GHVFULEHG LQ VHFWLRQ ����

3OHDVH VWRUH µDUJ�YDOXHµ DQG µGDWD�YDOXHµ WR EH WUDQVPLWWHG LQWR WKH DV\QFKURQRXV WUDQVPLW �),)2 RU WUDQV�

PLW�UHFHLYH�),)2 LQ DGYDQFH� �7KH VWRUDJH RUGHU LV �� µDUJ�YDOXHµ DQG �� µGDWD�YDOXHµ��

DUE�UHV�JDS

DFN

DFN�JDS

DUE SDFNHW ;PLW

GHVWLQDWLRQ�,' WO UW WFRGH SUL

VRXUFH�,'

GHVWLQDWLRQ�RIIVHW

GDWD�OHQJWK

KHDGHU�&5&

DUJ�YDOXH

H[WHQGHG�WFRGH

GDWD�YDOXH

GDWD�&5&

SDFNHW IRUPDW

MeaningOperand

UHVHUYHG $OZD\V VSHFLI\ ·�· DW WKHVH ELWV�

Bit

� WR
�

�

6SHFLI\ WKH WUDQVPLVVLRQ VSHHG FRGH �06%� ELW�� /6%�ELW��

���  6���

���  6���

���  6���

RWKHUV  UHVHUYHG �LQYDOLG�

VSHHG FRGH

),)2 VHOHFW 6SHFLI\ WKH EXIIHU WR VWRUH WKH GDWD�
�  DV\QFKURQRXV WUDQVPLW �),)2
�  WUDQVPLW�UHFHLYH�),)2

� WR
�
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3.1.20 Lock response (38h)

7KH ORFN UHVSRQVH SDFNHW IRU UHSO\LQJ WR D ORFN UHTXHVW SDFNHW LV WUDQVPLWWHG ZLWK WKLV LQVWUXFWLRQ�

3UHVHWWLQJ WKH WUDQVIHU SDUDPHWHUV �VXFK DV GHVWLQDWLRQ� ,' DQG WUDQVIHU RIIVHW� LQ WKH VSHFLILHG UHJLVWHUV DXWR�

PDWLFDOO\ JHQHUDWHV DQG WUDQVIHUV WKH SDFNHW�

7KLV LQVWUXFWLRQ JHWV LQ WKH DUELWUDWLRQ E\ GHWHFWLQJ WKH DUE�UHVHW�JDS� JHQHUDWLQJ DQG WUDQVIHUULQJ WKH SDFNHW�

DQG UHFHLYLQJ WKH DFNQRZOHGJH SDFNHW�

,QWHUUXSW LV UHSRUWHG ZKHQ WKH SDFNHW LV WUDQVPLWWHG DQG WKH DFNQRZOHGJH LV UHFHLYHG� :KHQ DQ HUURU RFFXUV�

WKH LQWHUUXSW LV UHSRUWHG DQG WKH RSHUDWLRQ LV WHUPLQDWHG�

7KH UHFHLYHG DFNQRZOHGJH LV VWRUHG LQ WKH UHFHLYH�DFNQRZOHGJH GLVSOD\ UHJLVWHU DV GHVFULEHG LQ VHFWLRQ ����

3OHDVH VWRUH µROG�YDOXHµ WR EH WUDQVIHUUHG LQWR WKH DV\QFKURQRXV WUDQVPLW �),)2 RU WUDQVPLW�UHFHLYH�),)2 LQ

DGYDQFH�

DUE�UHV�JDS

DFN

DFN�JDS

DUE SDFNHW ;PLW

GHVWLQDWLRQ�,' WO UW WFRGH SUL

VRXUFH�,'

UHVHUYHG

GDWD�OHQJWK

KHDGHU�&5&

ROG�YDOXH

H[WHQGHG�WFRGH

GDWD�&5&

UFRGH UHVHUYHG

SDFNHW IRUPDW

MeaningOperand

UHVHUYHG $OZD\V VSHFLI\ ·�· DW WKHVH ELWV�

Bit

� WR
�

�

6SHFLI\ WKH WUDQVPLVVLRQ VSHHG FRGH �06%� ELW�� /6%�ELW��

���  6���

���  6���

���  6���

RWKHUV  UHVHUYHG �LQYDOLG�

VSHHG FRGH

),)2 VHOHFW 6SHFLI\ WKH EXIIHU WR VWRUH WKH GDWD�
�  DV\QFKURQRXV WUDQVPLW �),)2
�  WUDQVPLW�UHFHLYH�),)2

� WR
�
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3.1.21 Asynchronous chain (39h)

3UHVHWWLQJ WKH WUDQVIHU SDUDPHWHUV �VXFK DV GHVWLQDWLRQ� ,' DQG WUDQVIHU RIIVHW LQ WKH VSHFLILHG UHJLVWHUV DXWR�

PDWLFDOO\ SHUIRUPV WKH IROORZLQJ F\FOH XQWLO DOO WKH GDWD VHW LQ WKH &KDLQ VXP GDWD� OHQJWK VHWWLQJ UHJLVWHU �UHIHU

WR ����� DUH FRPSOHWHO\ WUDQVIHUUHG�

7KH FKDLQ�GLU ELW RI WKH PRGH�FRQWURO UHJLVWHU �UHIHU WR ���� VHOHFWV WKH W\SH RI FKDLQ WUDQVIHU �UHDG RU ZULWH��

x 5HDG FKDLQ

�� *HQHUDWH DQG WUDQVPLW ·5HDG UHTXHVW IRU GDWD EORFN· SDFNHW�

�� 5HFHLYH ·DFNBSHQGLQJ· DFNQRZOHGJH SDFNHW�

�� 5HFHLYH ·5HDG UHVSRQVH IRU GDWD EORFN· SDFNHW DQG VWRUH LW LQ WKH WUDQVPLW�UHFHLYH�),)2�

�� 7UDQVPLW ·DFNBFRPSOHWH· DFNQRZOHGJH SDFNHW�

x :ULWH FKDLQ

�� 6WRUH WKH GDWD WR EH WUDQVPLWWHG LQWR WKH WUDQVPLW�UHFHLYH�),)2�

�� *HQHUDWH DQG WUDQVPLW ·:ULWH UHTXHVW IRU GDWD EORFN· SDFNHW�

�� 5HFHLYH ·DFNBSHQGLQJ· DFNQRZOHGJH SDFNHW�

�� 5HFHLYH ·:ULWH UHVSRQVH IRU GDWD EORFN· SDFNHW�

�� 7UDQVPLW ·DFNBFRPSOHWH· DFNQRZOHGJH SDFNHW�

7KH SURFHVVHV �� DQG �� DUH QRW QHFHVVDU\ ZKHQ ·DFNBFRPSOHWH· DFNQRZOHGJH SDFNHW LV UHFHLYHG DW ���

,I WKH DFNQRZOHGJH SDFNHW IRU UHTXHVW SDFNHW LV µDFNBEXV\B;µ ZDV UHFHLYHG� WKH UHWU\ VHTXHQFH IRU WUDQVPLW�

WLQJ WKH SDFNHW UHTXHVWHG DQG LQWHQGV WR WUDQVPLW LW UHSHDWHGO\ DFFRUGLQJ WR WKH ���� &KDLQ�UHWU\ VHWWLQJ UHJLV�

WHU� ,I µDFNBEXV\B;µ LV VWLOO UHFHLYHG DIWHU WKH UHWU\ VHTXHQFH� WKH FKDLQ WUDQVIHU VWRSV DQG UHSRUWV 5HOD\ WLPH

RXW �&KDLQ� LQWHUUXSW �)�K�� ,Q WKLV FDVH� WKH WUDQVPLW�UHFHLYH�),)2 LV QRW FOHDUHG�

,I DQ HUURU RFFXUUHG ZKHQ UHFHLYLQJ WKH DFNQRZOHGJH�UHVSRQVH SDFNHW� WKH FKDLQ WUDQVIHU VWRSV DQG UHSRUWV

µ)DWDO HUURU GHWHFWHG �&KDLQ�µ LQWHUUXSW �)�K�� ,Q WKLV FDVH� WKH WUDQVPLW�UHFHLYH�),)2 LV QRW FOHDUHG�

:KLOH FKDLQ WUDQVIHU LV H[HFXWHG� WKH IROORZLQJ LQWHUUXSWV DUH UHSRUWHG� 6R� SOHDVH VHW WKH LQWHUUXSW PDVNV LQ
DGYDQFH�
D� $IWHU WKH DFNQRZOHGJH SDFNHW LV UHFHLYHG�

µ$V\QFKURQRXV SDFNHW VHQGµ ��� K�
E� $IWHU WKH UHVSRQVH SDFNHW LV UHFHLYHG�

µ$V\QFKURQRXV SDFNHW UHFHLYHG �GDWD EXIIHU ),)2�µ �&� K�
F� $IWHU RQH ZULWH WUDQVDFWLRQ LV FRPSOHWHG �DW :ULWH FKDLQ��

µ2QH WUDQVDFWLRQ FRPSOHWH �:ULWH FKDLQ�µ �&�K�
G� $IWHU WKH DFNQRZOHGJH SDFNHW LV WUDQVPLWWHG�

µ$FNQRZOHGJH VHQGµ �$� K�
H� $IWHU DOO WKH GDWD VHW LQ ���� &KDLQ VXP GDWD� OHQJWK VHWWLQJ UHJLVWHU DUH FRPSOHWHO\ WUDQVIHUUHG�

µ&KDLQ WUDQVDFWLRQ FRPSOHWHµ �&� K�

,QWHUUXSW UHSRUWV FDQ EH VZLWFKHG DW WKH FKDLQ WUDQVIHU RI � WUDQVDFWLRQ�

1RWH� 7KH VWDWXV PRGH ELW �ELW �� RI PRGH FRQWURO UHJLVWHU �UHIHU WR ���� FDQ VZLWFK WKH LQWHUUXSW UHSRUW LQ WKH
FKDLQ WUDQVIHU RI RQH WUDQVFWLRQ�

:KHQ WKLV LQVWUXFWLRQ LV LVVXHG� VRPH UHJLVWHUV PXVW EH VHW SURSHUO\ DV IROORZV�
�� PRGH�FRQWURO UHJLVWHU � %� LQ ·�·
�� /LQN UHJLVWHU �� � DXWR�DFN ·�·
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MeaningOperand

UHVHUYHG $OZD\V VSHFLI\ ·�· DW WKHVH ELWV�

Bit

� WR
�

6SHFLI\ WKH WUDQVPLVVLRQ VSHHG FRGH �06%� ELW�� /6%�ELW��

���  6���

���  6���

���  6���

RWKHUV  UHVHUYHG �LQYDOLG�

VSHHG FRGH� WR
�

Operation

7KH ·FKDLQ WUDQVDFWLRQ FRPSOHWH· LQWHUUXSW LV QRW UHSRUWHG DW WKH FKDLQ WUDQVIHU RI RQH WUDQVDFWLRQ�8VH WKH

·DV\QFKURQRXV SDFNHW UHFHLYHG �GDWD EXIIHU ),)2�· �&K�� DW UHDG FKDLQ WUDQVIHU RU ·RQH WUDQVDFWLRQ FRPSOHWH·

�&K�� DW ZULWH FKDLQ WUDQVIHU WR GHWHUPLQH WKH FRPSOHWLRQ RI WUDQVIHU�

Status mode

�

7KH ·FKDLQ WUDQVDFWLRQ FRPSOHWH· LQWHUUXSW LV UHSRUWHG DW WKH FKDLQ WUDQVIHU RI RQH WUDQVDFWLRQ��

3.1.22 Chain suspend (61h)

7KLV LQVWUXFWLRQ VXVSHQGV WKH FKDLQ WUDQVIHU LQ�SURJUHVV�
,W GRHV QRW FOHDU WKH ),)2 DXWRPDWLFDOO\�
8SRQ WKH FRPSOHWLRQ RI WKLV LQVWUXFWLRQ� WKH FKLS UHSRUWV µ&KDLQ VWRSµ �)�K� LQWHUUXSW�

3.1.23 Data-FIFO init (63h)

7KLV LQVWUXFWLRQ FOHDUV WKH FRQWHQWV RI D ),)2 VSHFLILHG LQ WKH RSHUDQG� 7KH RSHUDQG IRU ),)2 LV GHILQHG DV
IROORZV�

MeaningOperandBit

6SHFLI\ WKH ),)2 �06%� ELW�� /6%�ELW��

��K  $V\QFKURQRXV 5HFHLYH�),)2

��K  $V\QFKURQRXV 7UDQVPLW �),)2

��K  7UDQVPLW�5HFHLYH�),)2

RWKHUV  UHVHUYHG �LQYDOLG�

),)2 VHOHFW

FRGH

� WR
�

3.1.24 DMA Tx (71h)

7KLV LQVWUXFWLRQ DFWLYDWHV WKH '0$ LQWHUIDFH WR VWRUH D WUDQVPLW �DV\QFKURQRXV SDFNHW LQ WKH WUDQVPLW�UHFHLYH�
),)2�
:KHQ ·%�VHO· ELW RI PRGH FRQWURO UHJLVWHU LV VHW WR ·�·� WKLV LQVWUXFWLRQ NHHSV DVVHUWLQJ WKH '5(4 VLJQDO XQWLO DOO
WKH GDWD DV VSHFLILHG LQ ���� µ;PLW �DV\QFKURQRXV GDWD� OHQJWK VHWWLQJ UHJLVWHUµ DUH ZULWWHQ LQ WKH ),)2�

3.1.25 DMA Rx (72h)

7KLV LQVWUXFWLRQ DFWLYDWHV WKH '0$ LQWHUIDFH WR UHDG RXW D WUDQVPLW �DV\QFKURQRXV SDFNHW IURP WKH WUDQVPLW�UH�
FHLYH�),)2�
7KLV LQVWUXFWLRQ NHHSV DVVHUWLQJ WKH '5(4 VLJQDO XQWLO DOO WKH GDWD RI � SDFNHW VWRUHG LQ WKH ),)2 LV UHDG RXW�
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3.1.26 DMA start (Chain) (73h)

7KLV LQVWUXFWLRQ LV XVHG IRU WKH FKDLQ WUDQVIHU LQ SDFNHW�SHU�SDFNHW YLD WKH '0$ WUDQVIHU�

:KHQ ·�· LV VHW DW WKH &KDLQ�GLU ELW �ELW ��� RI PRGH�FRQWURO UHJLVWHU �DGGUHVV ��K�� WKH GDWD RI UHFHLYHG ·UHDG
UHVSRQVH IRU GDWD EORFN· SDFNHW LV WUDQVIHUUHG�
7KLV LQVWUXFWLRQ DFWLYDWHV WKH '0$ WUDQVIHU HYHU\ WLPH ZKHQ � SDFNHW RI WKH ·UHDG UHVSRQVH IRU GDWD EORFN· LV
VWRUHG LQ WKH WUDQVPLW � UHFHLYH�),)2� ,W NHHSV DVVHUWLQJ WKH'5(4VLJQDO XQWLO DOO WKH GDWD RI � SDFNHW VWRUHG LQ
WKH ),)2 LV UHDG RXW�

:KHQ ·�· LV VHW DW WKH&KDLQ�GLU ELW �ELW ��� RIPRGH�FRQWURO UHJLVWHU �DGGUHVV ��K�� WKH GDWD RI ·ZULWH UHTXHVW IRU
GDWD EORFN· SDFNHW WR EH WUDQVPLWWHG LV WUDQVIHUUHG�
7KLV LQVWUXFWLRQ DFWLYDWHV WKH'0$ WUDQVIHU HYHU\ WLPHZKHQ WKH VSDFH IRU � SDFNHW RI WKH ·ZULWH UHTXHVW IRU GDWD
EORFN· LV DYDLODEOH� ,W NHHSV DVVHUWLQJ WKH '5(4 VLJQDO XQWLO WKH WUDQVPLW � UHFHLYH�),)2 VWRUHV WKH GDWD IRU �
SDFNHW�

7KLV LQVWUXFWLRQ PXVW EH LVVXHG SULRU WR WKH µDV\QFKURQRXV FKDLQµ LQVWUXFWLRQ ���K��

7KLV LQVWUXFWLRQ DOVR UHTXLUHV WKH FDWHJRU\ 0 LQ LQWHUUXSW PDVNLQJ WR EHPDVNHG� DQG VHWWLQJ RI WKH &KDLQ VXP
GDWD� OHQJWK VHWWLQJ UHJLVWHU �UHIHU WR ������
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4. INTERRUPT

7KLV FKDSWHU ZLOO H[SODLQ WKH LQWHUUXSW UHJLVWHUV� LQWHUUXSW PDVNV DQG LQWHUUXSW FRGHV�

4.1 Interrupt Register and Interrupt Mask Register

7KH LQWHUUXSW FRGH LV LQGLFWHG RQ WKH UHJLVWHU� 7KH PDVNHG FRGH ZLWK WKH LQWHUUXSW PDVN UHJLVWHU LV QRW

GLVSOD\HG� �QRW UHIOHFWHG ZLWK ,17 VLJQDO SLQ HLWKHU�

7KH UHJLVWHU LV D ),)2�W\SH DQG VWRUHV XS WR � FRGHV� 2QFH WKH QXPEHU RI LQWHUUXSWV H[FHHGV �� WKH FRGH

LV RYHUIORZHG DQG WKH RYHUIORZQ LQWHUUXSW LV GLVFDUGHG�

� ,QWHUUXSW 5HJLVWHU �

ELW �� �� �� �� �� � � ��� � � � � � � �

,QWHUUXSW &RGH� 5HVHUYHG�

7KLV UHJLVWHU PDVNV WKH LQWHUUXSW ZKLFK UHSRUWHG E\ WKLV GHYLFH LQ DFFRUGDQFH ZLWK WKH FDWHJRULHV VKRZQ EH�

ORZ�

:KHQ ·�· LV VHW WR WKH FRUUHVSRQGLQJ ELW WR HDFK FDWHJRU\� WKH DERYH OLVWHG LQWHUUXSW LV PDVNHG�

� ,QWHUUXSW 0DVN 5HJLVWHU �

�� �� �� �� ��

+ , - . / 0 1 2

� � ��� � � � � � � �

$ % & ' ( ) * 3

&DW� $ � %XV 5HVHW 3URFHVV

&DW� % � %XV (UURU

&DW� & � $V\QFKURQRXV 3DFNHW 5HFHLYHG

&DW� ' � $V\QFKURQRXV 3DFNHW 5HFHLYH (UURU

&DW� ( � �5HVHUYHG�

&DW� ) � �5HVHUYHG�

&DW� * � $V\QFKURQRXV 3DFNHW 6HQW

&DW� + � �5HVHUYHG�

&DW� , � �5HVHUYHG�

&DW� - � $FNQRZOHGJH 3DFNHW 5HFHLYH (UURU

&DW� . � $FNQRZOHGJH 3DFNHW 6HQW

&DW� / � &\FOH 6WDUW 3DFNHW

&DW� 0 � $V\QFKURQRXV 3DFNHW 5HFHLYH �GDWD EXIIHU�

&DW� 1 � 3+< 3DFNHW 6HQW

&DW� 2 � 3+< 3DFNHW 5HFHLYHG

&DW� 3 � ,QVWUXFWLRQ &KHFN � 5HVSRQVH
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4.2 List of Interrupt Codes & Interrupt Mask

7KH OLVW EHORZ VKRZV WKH LQWHUUXSW FRGHV WKH 0%�����$ UHSRUWV DQG FDWHJRULHV RI LQWHUUXSW PDVNV�

Nameof Interrupt Code Mask Category

/RRS 'HWHFWHG

6HOI � ,' SDFNHW HUURU

%XV 5HVHW &RPSOHWHG

%XV 5HVHW 'HWHFWHG

%LDV &KDQJH 'HWHFWHG

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

+HDGHU &5& (UURU �$V\QFKURQRXV�

'DWD &5& (UURU �$V\QFKURQRXV�

'DWD /HQJWK ,QYDOLG �$V\QFKURQRXV�

,VRFKURQRXV &\FOH 7RR /RQJ

%XV 2FFXSDQF\ 9LRODWLRQ

'DWD %XIIHU ),)2 )XOO

%

&

'

3URWRFRO (UURU ��

$

$V\QFKURQRXV 3DFNHW 6HQW

$FNQRZOHGJH 0LVVLQJ

$FNQRZOHGJH 6HQW

&\FOH 6WDUW 3DFNHW 5HFHLYHG

��

��

$�

%�

*

-

.

/
&\FOH 6WDUW 3DFNHW 6HQW %�

��

��

��

��

$V\QFKURQRXV 3DFNHW 5HFHLYHG �DV\QFK ),)2�

$V\QFKURQRXV 3DFNHW 5HFHLYHG �QR GDWD�

$V\QFKURQRXV 3DFNHW 5HFHLYHG �GHVWLQDWLRQBRIIVHW ´)))))�������Kµ�

$V\QFKURQRXV 3DFNHW 5HFHLYHG �GHVWLQDWLRQBRIIVHW ´)))))�������Kµ�

'DWD /HQJWK 6KRUW (UURU �$V\QFKURQRXV�

'DWD /HQJWK /RQJ (UURU �$V\QFKURQRXV�

3DFNHW )RUPDW (UURU �$V\QFKURQRXV�

'DWD (QG 1RW )RXQG �$V\QFKURQRXV�
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Nameof Interrupt Code Mask Category

&�

&�

&�

$V\QFKURQRXV 3DFNHW 5HFHLYHG �GDWD EXIIHU ),)2�

&KDLQ 7UDQVDFWLRQ &RPSOHWHG

2QH 7UDQVDFWLRQ &RPSOHWHG �ZULWH FKDLQ�

3K\VLFDO &RQILJXUDWLRQ 3DFNHW 6HQW

/LQN 2Q 3DFNHW 6HQW

3LQJ 3DFNHW 6HQW

3K\VLFDO &RQILJXUDWLRQ 3DFNHW 5HFHLYHG

1

/LQN 2Q 3DFNHW 5HFHLYHG

6HOI � ,' 3DFNHW 5HFHLYHG

%XV\ 0RGH 6WDUWHG

%XV\ 0RGH 6WRSSHG

2

3

,QVWUXFWLRQ $ERUW �VHQG SDFNHW GDWD� OHQJWK�

,QVWUXFWLRQ $ERUW �VWDWH LQYDOLG�

&KDLQ 6WRSSHG

5HWU\ 7LPHRXW �&KDLQ�

)DWDO (UURU 'HWHFWHG �&KDLQ�

)�

)�

)�

)�

)�

)�

)�

0

�

0

'�

'�

'�

(�

(�

(�
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4.3 Interrupt Description

7KLV VHFWLRQ GHVFULEHV HDFK LQWHUUXSW FRGH SHU LWV FDWHJRU\�

A) Bus Reset Process

&RGH ,QWHUUXSW 'HVFULSWLRQ

                                                               

�� 3URWRFRO (UURU $Q HUURU ZKLFK LV QRW DSSOLHG WR DQ\ LQWHUUXSW FDWHJRU\

RFFXUUHG�

�� /RRS 'HWHFWHG /RRS VWDWH ZDV GHWHFWHG RQ WKH WRSRORJ\�·%86 5(6(7· LV

QRW WHUPLQDWHG QRUPDOO\�

�� 6HOI � ,' 3DFNHW (UURU 7KHUH ZDV DQ HUURU RU VSHF YLRODWLRQ VXFK DV 3+< ,' ZDV

QRW FRXQWHG XS FRUUHFWO\ ZKHQ VHOI � ,' SDFNHW ZDV UHFHLYHG

LQ VHOI � LGHQWLW\ SURFHVV DQG VR RQ� $IWHU UHSRUWLQJ WKLV HUURU�

VHOI � ,' SDFNHW LV FRQWLQXRXVO\ UHFHLYHG�

7KHUH ZDV D ORJLFDO LQYHUVLRQ HUURU ZKLOH UHFHLYLQJ D VHOI �

,' SDFNHW DIWHU WUDQVPLWWLQJ D SLQJ SDFNHW LQ QRUPDO WUDQVIHU

PRGH� ,Q WKLV FDVH� WKH UHFHLYHG SDFNHW LV GLVFDUGHG�

�� %XV 5HVHW &RPSOHWH 7KH GHYLFH FRPSOHWHG WKH EXV UHVHW SURFHVV�

&KHFN LI RWKHU HUURU LQWHUUXSW RFFXUV RU QRW�

�� %XV 5HVHW 'HWHFWHG %XV UHVHW ZDV GHWHFWHG IURP DQRWKHU QRGH�

2U� %XV UHVHW ZDV DFWLYDWHG E\ UHFHLYLQJ D EXV UHVHW

LQVWUXFWLRQ�

�� %LDV &KDQJH 'HWHFWHG 7KH FKLS GHWHFWHG WKDW EXV VWDWH RQ D FDEOH SRUW KDV

FKDQJHG WR RII VWDWH WR RQ VWDWH� 7KH FKLS DFWLYDWHV WKH EXV

UHVHW SURFHVV DXWRPDWLFDOO\�

B) Bus Error

&RGH ,QWHUUXSW 'HVFULSWLRQ

                                                              

�� ,VRFKURQRXV &\FOH 7RR /RQJ ,VRFKURQRXV F\FOH H[FHHGHG WKH VSHFLILHG WLPH�

7KLV LQWHUUXSW LV UHSRUWHG RQO\ ZKHQ WKH GHYLFH LV D F\FOH

PDVWHU�

�� %XV 2FFXSDQF\ 9LRODWLRQ 7KH QRGH RFFXSLHG WKH EXV ORQJHU WKDQ WKH VSHFLILHG WLPH

�PD[BGDWDBWLPH��

�� 'DWD %XIIHU ),)2 )XOO %HFDXVH DOO WKH EDQNV LQ WUDQVPLW�UHFHLYH�),)2 FRQWDLQHG

GDWD DQG QR PRUH SDFNHW FDQ EH UHFHLYHG�
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(C)Asynchronous PacketReceived

&RGH ,QWHUUXSW 'HVFULSWLRQ

                                                               

�� $V\QFKURQRXV 3DFNHW 5HFHLYHG $V\QFKURQRXV SDFNHW WR WKH VHOI �QRGH ZDV FRUUHFWO\

�DV\QFKURQRXV ),)2� UHFHLYHG LQ DV\QFKURQRXV UHFHLYH�),)2� 7KH GDWD ILHOG

IRU ·ZULWH UHTXHVW SDFNHW IRU TXDGOHW· DQG ·UHDG UHVSRQVH

SDFNHW IRU TXDGOHW· GRHV QRW H[LVW IRU WKH UHDVRQ RI SDFNHW

FRQILJXUDWLRQ� 7KH LQWHUUXSW IRU WKHP DUH UHSRUWHG ZLWK WKLV

LQWHUUXSW VLQFH WKH GDWD LV VWRUHG LQWR WKH $V\QF ),)2�

$FFHVVLQJ WKH UHFHLYH�DV\QFKURQRXV KHDGHU GLVSOD\

UHJLVWHU ILQGV WKH FRQWHQWV RI UHFHLYHG SDFNHW�

�� $V\QFKURQRXV 3DFNHW 5HFHLYHG $V\QFKURQRXV SDFNHW ZLWK D IRUPDW QRW FRQWDLQLQJ GDWD WR

�QR GDWD� WKH VHOI �QRGH ZDV FRUUHFWO\ UHFHLYHG� $FFHVVLQJ WKH

UHFHLYH�DV\QFKURQRXV KHDGHU GLVSOD\ UHJLVWHU ILQGV WKH

FRQWHQWV RI UHFHLYHG SDFNHW�

�� $V\QFKURQRXV SDFNHW UHFHLYHG 7KLV LQWHUUXSW LV UHSRUWHG ZKHQ WKH $V\QFKURQRXV SDFNHW

�GHVWLQDWLRQBRIIVHW WR WKH VHOI �QRGH ZLWK 'HVWLQDRQBRIIVHW

 µ)))))�������Kµ� ·))))B)���B����K· LV UHFHLYHG�

�� $V\QFKURQRXV SDFNHW UHFHLYHG 7KLV LQWHUUXSW LV UHSRUWHG ZKHQ WKH $V\QFKURQRXV SDFNHW

�GHVWLQDWLRQBRIIVHW WR WKH VHOI �QRGH ZLWK 'HVWLQDRQBRIIVHW

 µ)))))�������Kµ� ·))))B)���B����K· LV UHFHLYHG�
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(D) Asynchronous PacketReceiveError

&RGH ,QWHUUXSW 'HVFULSWLRQ

                                                               

�� 'DWD /HQJWK 6KRUW (UURU 7KH GDWD FRXQW RQ WKH UHFHLYHG SDFNHW ZDV VKRUWHU WKDQ WKH

GDWD� OHQJWK YDOXH IRU WKH SDFNHW KHDGHU�

7KH FKLS SDGV ·�· RU ·�· GDWD LQWR WKH GDWD DFFRUGLQJ WR WKH

SDG ELW VHWWLQJ ELW RI PRGH�FRQWURO UHJLVWHU DQG VWRUHV WKH

SDGGHG GDWD LQ WKH ),)2�

�� 'DWD /HQJWK /RQJ (UURU 7KH GDWD FRXQW RQ WKH UHFHLYHG SDFNHW ZDV ORQJHU WKDQ WKH

GDWD� OHQJWK YDOXH IRU WKH SDFNHW KHDGHU�

7KH GDWD FRXQW WKDW H[FHHGV WKH GDWD� OHQJWK YDOXH LV QRW

VWRUHG LQ WKH ),)2�

�� 3DFNHW )RUPDW (UURU 7KHUH ZDV D IRUPDW HUURU RQ WKH UHFHLYHG SDFNHW� 2U� WKHUH

ZDV D VSHF YLRODWLRQ VXFK DV µUHVHUYHG ILHOG ZDV QRW µ�µ HWF�

7KH UHFHLYHG SDFNHW LV GLVFDUGHG�

�� 'DWD (QG 1RW )RXQW 'DWD (QG VHFWLRQ GLG QRW FRPH WR WKH HQG RI UHFHLYHG

SDFNHW�

,I WKH KHDGHU VHFWLRQ LV EHLQJ UHFHLYHG� WKH UHFHLYHG SDFNHW

LV GLVFDUGHG� ,I WKH GDWD VHFWLRQ LV EHLQJ UHFHLYHG� WKH

VDPH SURFHVV DV IRU ,QWHUUXSW FRGHV� �� RU��� LV WDNHQ�

�� +HDGHU &5& (UURU 7KHUH ZDV D KHDGHU &5& HUURU RQ WKH UHFHLYHG SDFNHW�

7KH UHFHLYHG SDFNHW LV GLVFDUGHG�

�� 'DWD &5& (UURU 7KHUH ZDV D GDWD &5& HUURU RQ WKH UHFHLYHG SDFNHW�

7KH UHFHLYHG SDFNHW LV QRW GLVFDUGHG�

�� 'DWD /HQJWK ,QYDOLG $OWKRXJK DQ DV\QFKURQRXV SDFNHW WKDW VKRXOG EH VWRUHG

LQ WKH ),)2 ZDV UHFHLYHG� WKH GDWD� OHQJWK ZDV ����E\WH

RU PRUH�

2U� DOWKRXJK DQ SDFNHW ZDV UHFHLYHG DQG VWRUHG LQ WKH

WUDQVPLW�UHFHLYH�),)2� WKH GDWD� OHQJWK ZDV ELJJHU WKDQ

WKH VL]H RI � EDQN RI ),)2�

7KH UHFHLYHG SDFNHW LV GLVFDUGHG�

:KHQ DFNQRZOHGJH LV VHQW ZLWK WKH DV\QFKURQRXV SDFNHW�

·DFNBEXV\B[· LV VHQW�

(G)Asynchronous PacketSent

&RGH ,QWHUUXSW 'HVFULSWLRQ

                                                               

�� $V\QFKURQRXV 3DFNHW 6HQW 6HQGLQJ WKH DV\QFKURQRXV SDFNHW E\ WKH LQVWUXFWLRQ RU WKH

H[HFXWLRQ RI FKDLQ WUDQVIHU ZDV FRPSOHWHG�
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(J) AcknowledgePacketReceiveError

&RGH ,QWHUUXSW 'HVFULSWLRQ

                                                               

�� $FNQRZOHGJH 0LVVLQJ 7KH DFNQRZOHGJH SDFNHW ZDV QRW UHFHLYHG ZLWKLQ WKH

VSHFLILHG WLPH LQ UHVSRQVH WR WKH QRQ�EURDGFDVWHG

DV\QFKURQRXV SDFNHW VHQW RXW IURP WKH VHOI �QRGH�

(K) AcknowledgePacketSent

&RGH ,QWHUUXSW 'HVFULSWLRQ

                                                               

$� $FNQRZOHGJH 6HQW 7KH DFNQRZOHGJH SDFNHW ZDV VHQW RXW�

(L) CycleStart Packet

&RGH ,QWHUUXSW 'HVFULSWLRQ

                                                               

%� &\FOH 6WDUW 3DFNHW 5HFHLYHG :KHQ WKH VHOI �QRGH ZDV QRW D URRW� LW UHFHLYHG WKH F\FOH

VWDUW SDFNHW FRUUHFWO\�

$IWHU WKDW� WKH LVRFKURQRXV F\FOH DFWLYDWHV� $OVR� DW WKH

VDPH WLPH DV WKLV LQWHUUXSW WKH ,62 F\FOH ELW LQ IODJ	VWDWXV

UHJLVWHU LV VHW WR µ�µ�

%� &\FOH 6WDUW 3DFNHW 6HQW 7KH VHOI �QRGH ZDV D URRW DQG LW VHQW RXW WKH F\FOH VWDUW

SDFNHW�
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(M)Asynchronous PacketReceived(databuffer)

&RGH ,QWHUUXSW 'HVFULSWLRQ
                                                               
&� $V\QFKURQRXV 3DFNHW 5HFHLYHG $V\QFKURQRXV SDFNHW WR WKH VHOI �QRGH ZDV FRUUHFWO\

�GDWD EXIIHU ),)2� UHFHLYHG LQ WKH WUDQVPLW�UHFHLYH�),)2� $FFHVVLQJ WKH
UHFHLYH�DV\QFKURQRXV KHDGHU GLVSOD\ UHJLVWHU ILQGV WKH
FRQWHQWV RI UHFHLYHG SDFNHW�

&� &KDLQ 7UDQVDFWLRQ &RPSOHWH :KLOH WKH FKDLQ WUDQVIHU LV RSHUDWLQJ� WKH ODVW ·UHDG�ZULWH
WUDQVDFWLRQ· ZDV FRUUHFWO\ FRPSOHWHG� ,Q WKLV FDVH�
·$V\QFKURQRXV SDFNHW UHFHLYHG �GDWD EXIIHU ),)2�·
LQWHUUXSW �&�� LV QRW UHSRUWHG� :KHQ H[HFXWLQJ WKH FKDLQ
WUDEVIHU RI � WUDQVDFWLRQ� WKH RXWSXW VWDWXV IRU WKLV LQWHUUXSW
LV VHOHFWDEOH� 5HIHU WR WKH ELW � RI PRGH FRQWURO UHJLVWHU LQ
���� )XUWKHU� WKLV LQWHUUXSWLRQ FDQQRW EH PDVNHG ZLWK
LQWHUUXSW PDVN UHJLVWHU�

&� 2QH 7UDQVDFWLRQ &RPSOHWH ·$FNQRZOHGJH· RI ·DFNBFRPSOHWH· ZDV UHFHLYHG ZKLOH ·ZULWH
�ZULWH FKDLQ� FKDLQ· LV H[HFXWHG�

·ZULWH UHVSRQVH· SDFNHW ZDV UHFHLYHG DQG FRUUHVSRQGLQJ
·DFNQRZOHGJH· LV VHQW�
7KLV LQWHUUXSWLRQ LV JHQHUDWHG IRU HDFK ZULWH WUDQVDFWLRQ�

(N) PHY PacketSent

&RGH ,QWHUUXSW 'HVFULSWLRQ
                                                              
'� 3K\VLFDO &RQILJXUDWLRQ 3DFNHW 6HQW 7KH SK\VLFDO FRQILJXUDWLRQ SDFNHW ZDV VHQW RXW�

'� /LQN RQ 3DFNHW 6HQW 7KH OLQN RQ SDFNHW ZDV VHQW RXW�

'� 3LQJ 3DFNHW 6HQW 7KH SLQJ SDFNHW ZDV VHQW RXW�

(O)PHY PacketReceived

&RGH ,QWHUUXSW 'HVFULSWLRQ
                                                             
(� 3K\VLFDO &RQILJXUDWLRQ 3DFNHW 7KH SK\VLFDO FRQILJXUDWLRQ SDFNHW ZDV UHFHLYHG FRUUHFWO\�

5HFHLYHG
7KH UHVXOW ZDV UHIOHFWHG WR ������� 3K\VLFDO UHJLVWHU �� DQG
WKH GHYLFH RSHUDWLRQ DXWRPDWLFDOO\ VZLWFKHV WR WKH
VSHFLILHG PRGH�

(� /LQN RQ 3DFNHW 5HFHLYHG /LQN�RQ SDFNHW WR WKH VHOI QRGH ZDV UHFHLYHG FRUUHFWO\�
,Q WKLV FDVH� /,1.21 SLQ RXWSXW LV DOVR DVVHUWHG�

(� 6HOI � ,' 3DFNHW 5HFHLYHG 6HOI � ,' SDFNHWZDV FRUUHFWO\ UHFHLYHG DIWHU WUDQVPLWWLQJ WKH
SLQJ SDFNHW�
7KH UHFHLYHG SDFNHW LV VWRUHG LQ WKH DV\QFKURQRXV
UHFHLYH�),)2�
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(P) Instruction Check/Response

&RGH ,QWHUUXSW 'HVFULSWLRQ

                                                               

)� %XV\ 0RGH 6WDUWHG 7KH FKLS HQWHUHG WKH EXV\ PRGH XSRQ WKH VWDUW EXV\ PRGH

LQVWUXFWLRQ ���K� UHFHLYHG� 2U� WKH FKLS HQWHUHG WKH EXV\

PRGH XSRQ DQ DV\QFKURQRXV SDFNHW UHFHLYHG FRUUHFWO\�

7KH FKLS WUDQVPLWV ·DFNBEXV\B;· DFNQRZOHGJH ZKHQ WKH

DV\QFKURQRXV SDFNHW WR WKH VHOI QRGH ZDV UHFHLYHG�

)� %XV\ 0RGH 6WRSSHG 7KH FKLS ZDV UHOHDVHG IURP WKH EXV\ PRGH E\ WKH UHPRYH

EXV\ PRGH LQVWUXFWLRQ ���K��

)� ,QVWUXFWLRQ $ERUW 'DWD FRUUHVSRQGLQJ WR WKH SDFNHW·V GDWD� OHQJWK ZHUH QRW

�VHQG SDFNHW GDWD� OHQJWK� VWRUHG LQ ),)2 ZKHQ WUDQVPLWWLQJ WKH SDFNHW XSRQ WKH

LQVWUXFWLRQ�

)� ,QVWUXFWLRQ $ERUW �VWDWH� 7KH LQVWUXFWLRQ ZDV LVVXHG EXW� VLQFH LW ZDV DQ LPSURSHU

LQYDOLG LQVWUXFWLRQ IRU WKH GHYLFH FRQGLWLRQ� LW ZDV DERUW�

)RU H[DPSOH� WKLV UHVXOW LQFOXGHV WKH IROORZLQJ DFWLRQV�

�� 7KH LQVWUXFWLRQ LVVXHG ZDV XQGHILQHG�

�� $OWKRXJK WKH GHYLFH ZDV LQ VOHHS VWDWH� XQDFFHSWDEOH

LQVWUXFWLRQ OLNH ·UHPRYH VOHHS· ���K� KDV EHHQ LVVXHG�

�� 7KH LQVWUXFWLRQ LVVXHG FRQWDLQHG DQ XQGHILQHG RSHUDQG

FRGH�

)� &KDLQ 6WRSSHG &KDLQ WUDQVIHU VWRSSHG E\ WKH UHFHLSW RI µ&KDLQ VXVSHQGµ

LQVWUXFWLRQ ���K� RU DVVHUWLRQ RI (23 SLQ LQSXW�

)� 5HWU\ 7LPHRXW �&KDLQ� &KDLQ WUDQVIHU IRU ·UHDG UHTXHVW GDWD EORFN· SDFNHW ZDV

WHUPLQDWHG EHFDXVH LW UHWULHG DV VSHFLILHG LQ WKH ���� &KDLQ

5HWU\ /LPLW VHWWLQJ UHJLVWHU EXW ·DFNBEXV\B;· ZDV VWLOO

UHFHLYHG�

)� )DWDO (UURU 'HWHFWHG �&KDLQ� &KDLQ WUDQVIHU ZDV WHUPLQDWHG EHFDXVH D KHDGHU &5&

HUURU� ·DFNBPLVVLQJ· VWDWH� RU EXV UHVHW ZDV GHWHFWHG�
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5. OPERATION

This chapter will explain the operations of MB86614A.

5.1 Device Initialization under System Powered Operation
5.2 Sleep Operation
5.3 Self-ID Packet Receive
5.4 Asynchronous Packet Transmit and Receive
5.5 Automatic tcode Insertion
5.6 Device Operation under 1394 Cable Power
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5.1 Device Initialization under System Powered Operation

Before the system is turned OFF, the device does not operate with cable power supply.

＜Process by Host Side＞                                     ＜Process by MB86614A＞

Note: This chip automatically executes BUS_RESET when it recognizes the connection at the 1394 port.
BUS_RESET, therefore, is completed without issuing an instruction.  The flow chart above includes BUS_RESET
instruction because the initial value has been set to the internal register.

START

Activates the internal PLL

Reset the chip and release it

Activates bus reset process

Receive BUS_RESET

5HDG\ WR WUDQVPLW�UHFHLYH SDFNHWV�

Yes

No

Set ‘1’ to ‘int-reset’ bit of flag & status registe

Read out
flag & status register

Receive ‘bus reset’
instruction

Issue ‘Bus reset’
 instruction

5HSRUW ¶EXV UHVHW GHWHFWHG·

LQWHUUXSW

Read out ‘bus reset detected’
 interrupt

&RPSOHWH EXV UHVHW SURFHVV

5HSRUW ¶EXV UHVHW FRPSOHWHG·

LQWHUUXSW

Read out ‘bus reset complete’
interrupt

Set the required registers

START

Int-reset bit

‘1’

‘0’

END

‘bus reset’ instruction is required when
the chip did not receive BUS_RESET
signal from other node.
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5.2 Sleep Operation

The MB86614A has two types of sleep mode, forced-sleep and 1394 port auto-sleep.

5.2.1 Forced-Sleep
5.2.2 1394 Port Auto-Sleep
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5.2.1 Forced-Sleep

This sleep mode is activated by the instruction from a MPU (“start sleep”).  The only operation is the internal register
access and both Link and PHY blocks completely stop the operations.  The application layer operates in 24.576 MHz
clock.  Therefore, the quick access becomes impossible since the Host I/F needs to operate in its half frequency.
The 1394 port turned to be “powered-off” status that means the port disconnected electrically.  The internal PLL also
stops the operation except for a circuit to release from the forced-sleep state.  This sleep state can be released with
the instruction (“remove-sleep”).  Whether or not the device is in sleep state can be referred by the “sleep” bit (bit 4 of
flag & status register).
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5.2.2 1394 Port Auto-Sleep

The MB8661A device watches each port connection and makes the disconnected port “sleep” automatically.  The
driver and comparator on the disconnected port stop their operations. (Only the bias detection circuit operates.)
The other circuits of PHY layer operate even in this sleep mode.  The sleeping circuits automatically wake up by the
detection of bias.

Receives ‘Remove sleep’ instruction
Normal

Operation
Forced-sleep

Receives ‘Start sleep’ instruction

Normal
Operation

Forced-sleep

Auto-Sleep

Detects bias OFF

Detects bias ON

Receives ‘Start sleep’ instruction

Receives ‘Remove sleep’ instruction
& Detects bias state ON

Receives ‘Start sleep’
instruction

Receives ‘Remove sleep’
instruction’ & Detects bias
state ON
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5.3 Self-ID Packet Receive

This section will explain the receiving operation of self-ID packet.

5.3.1 Self-ID Packet Receive during Bus Reset Process
5.3.2 Self-ID Packet Receive after Ping Packet Transmit
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5.3.1 Self-ID Packet Receive during Bus Reset Process

The MB86614A device is capable of receiving self-ID packets that each node transmits in the self-identity stage of bus
reset process.  When ‘1’ is written to the s-ID store bit of mode-control register, mainly the received packet can be
stored in the FIFO (and the data removing the logical inverse section is stored in the asynchronous receve-FIFO).
When the number of total data exceeds 128 bytes, the overflown data are discarded.
If a Bus reset occurred before the self_ID packets are read out, the packets are discarded even the device is in busy
mode, as well as a received data of asynchronous packet.

＜Process by Host Side＞                                     ＜Process by MB86614A＞

Start Bus Reset

Report ‘bus reset detected’
interrupt

Bus Reset Completed

Store self-ID packet
in the FIFO

No

Yes

Report ‘bus reset completed’ & busy mode
started’ interrupts

Read out ‘bus reset completed’ & busy mode
started’ interrupts

Read out A-buffer port

Data-req bit

‘0’

‘1’

Issue ‘remove busy mode’
instruction

Receive ‘remove busy mode’
instruction

Recv busy bit = ‘0’

Report ‘busy mode stopped’ interruptRead out ‘busy mode stopped’
interrupt

END

Flush asynchronous receive-FIFO

Read out ‘bus reset detected’
interrupt

When an error occurred in receiving self-ID
packet, ‘bus reset completed’ interrupt is not
reported but ‘self-ID packet error’ interrupt is
reported instead.
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5.3.2 Self-ID Packet Receive after Ping Packet Transmit

Regardless of ‘s-ID store’ bit setting, the device receives self-ID packet after a ping packet transmitted and stores the
data removing logical inverse section in the asynchronous receive-FIFO.

＜Process by Host Side＞                                     ＜Process by MB86614A＞

START

Issue ‘Send ping packet’
 instruction

Receive
 ‘Send ping packet’

Arbitration

Result

Generates and Send ping packet

Report ‘ping packet send’
interrupt

Read out ‘ping packet send’
interrupt

Store self-ID packet in asynchronous-
receive-FIFO

Report ‘self-ID packet
received’ & ‘busy mode start’

 interrupts

recv busy bit = ‘1’

Read out ‘Self-ID packet
received’ & ‘busy mode started’

interrupts

Read out A-buffer port

data req bit

Issue ‘remove busy mode’
instruction

recv busy bit = ‘0’

Report ‘busy mode stop’
 interrupt

END

Receive ‘remove busy mode’
instruction

Read out ‘busy mode stop’
 interrupt

When an error occurred in Receiving self-ID
packet, the device does not enter busy mode
and reports ‘self-ID packet error’ interrupt

Won

Lost

‘0’

‘1’
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5.4 Asynchronous Packet Transmit and Receive

This section will explain the transmit/receive operation of asynchronous packet.

5.4.1 Asynchronous Packet Transmit (using the transmit/receive-FIFO)
5.4.2 Asynchronous Packet Transmit (using the asynchronous transmit-FIFO)
5.4.3 Asynchronous Packet Transmit without data
5.4.4 Chain transfer
5.4.5 Asynchronous packet Receive
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5.4.1 Asynchronous Packet Transmit (using the transmit/receive-FIFO)

This section will explain the transmitting operation of asynchronous packet with the transmit/receive-FIFO.

5.4.1.1 Flow chart for operation until data is stored in the transmit/receive-FIFO with the DMA transfer
5.4.1.2 Flow chart for operation until data is stored in the transmit/receive-FIFO with the MPU access
5.4.1.3 Flow chart for operation after data is stored in the transmit/receive-FIFO
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5.4.1.1 Flow chart for operation until data is stored in the transmit/receive-FIFO with the DMA transfer

＜Process by Host Side＞                                     ＜Process by MB86614A＞

START

Set the required information in the Xmit-
asynchronous header setting register

Set the required information in the Xmit-
asynchronous header setting register

Set the required information (Xfer address
and Xfer count etc) in DMAC

Issue ‘DMA Tx’
instruction

Issue ‘DMA Tx’
 instruction

Assert DREQ signal

Transfer 1 Word

Remained Byte = Remained Byte – 2

Set the Xmit-asynchronous data-length
register in the remained byte count

Remained > 0

Deassert DREQ signal

Write packet data into the transmit/receive-
FIFO by DMA transfer

END

No

Yes

This flow chart does not show the actual
DREQ deassert timing.
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5.4.1.2 Flow chart for operation until data is stored in the transmit/receive-FIFO with the MPU access

＜Process by Host Side＞                                     ＜Process by MB86614A＞

START

Set the required information in the Xmit-
asynchronous header setting register

Set the required information in the Xmit-
asynchronous header setting register

END

Write 1 word in
the D-buffer port

Remained > 0

Remained Byte = Remained Byte – 2

Write 1 word in
the transmit/receive D-buffer
and increment write pointer

No

Yes
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5.4.1.3 Flow chart for operation after data is stored in the transmit/receive-FIFO

＜Process by Host Side＞                                     ＜Process by MB86614A＞

START

Issue an asynchronous packet
transmit instruction

Receive an asynchronous packet
transmit instruction

Specify the transmit/receive-FIFO with
operand.

Fetch Xmit-asynch header
setting register

Switch the current active write bank to active
read bank. The active write bank will go to

the next bank.

Arbitration

Result

Generates and Send asynchronous packet

After transmission of DATA_END, release
the bus and wait for acknowledge packet

Acknowledge

Store the acknowledge in the
acknowledge display register

Report ‘Asynchronous
packet send’ interrupt

Read out ‘Asynchronous
 packet send’ interrupt

Report ‘Acknowledge missing’
 interrupt

Read out ‘Acknowledge missing’
interrupt

Process interrupt

END

Process interrupt

Yes

No

Won

Lost
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5.4.2 Asynchronous Packet Transmit (using the asynchronous transmit-FIFO)

This section will explain the transmitting operation of asynchronous packet with the asynchronous-FIFO.

5.4.2.1 Flow chart for operation until data is stored in the asynchronous-FIFO
5.4.2.2 Flow chart for operation after data is stored in the asynchronous-FIFO
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5.4.2.1 Flow chart for operation until data is stored in the asynchronous-FIFO

＜Process by Host Side＞                                     ＜Process by MB86614A＞

START

Set the required information in the Xmit-
asynchronous header setting register

Set the required information in the Xmit-
asynchronous header setting register

END

Write 1 word in
 the A-buffer port

Remained > 0

Remained Byte = Remained Byte – 2

Write 1 word in the asynchronous transmit-
FIFO and increment

write pointer

No

Yes



MB86614A SPECIFICATION

81

5.4.2.2 Flow chart for operation after data is stored in the asynchronous-FIFO

＜Process by Host Side＞                                     ＜Process by MB86614A＞

START

Issue an asynchronous packet
transmit instruction

Receive an asynchronous packet
 transmit instruction

Specify the asynchronous transmit-FIFO with
operand.

Fetch Xmit-asynch header
setting register

Arbitration

Result

Generates and Send asynchronous packet

After transmission of DATA_END, release
the bus and wait for acknowledge packet

Acknowledge

Store the acknowledge in
the acknowledge display register

Report ‘Asynchronous packet send’ interruptRead out ‘Asynchronous packet send’
interrupt

Report ‘Acknowledge missing’
 interrupt

Read out ‘Acknowledge missing’
interrupt

Process interrupt

END

Process interrupt

Yes

No

Won

Lost
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5.4.3 Asynchronous Packet Transmit without data

This section will explain the transmitting operation of asynchronous packet with no data.

5.4.3.1 Flow chart for Asynchronous Packet Transmit Operation with no data
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5.4.3.1 Flow chart for Asynchronous Packet Transmit Operation with no data

＜Process by Host Side＞                                     ＜Process by MB86614A＞

Issue an asynchronous packet
 transmit instruction

Receive an asynchronous packet
transmit instruction

Fetch Xmit-asynch header
setting register

Arbitration

Result

Generates and Send asynchronous packet

After transmission of DATA_END, release
the bus and wait for acknowledge packet

Acknowledge

Store the acknowledge in
the acknowledge display register

Report ‘Asynchronous packet send’ interruptRead out ‘Asynchronous packet send’
interrupt

Report ‘Acknowledge missing’
interrupt

Read out ‘Acknowledge missing’
interrupt

Process interrupt

END

Process interrupt

<HV

No

Won

Lost

START

Set the required information in the Xmit-
asynchronous header setting register

Set the required information in the Xmit-
asynchronous header setting register
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5.4.4 Chain Transfer

This section will explain the operation of Chain transfer.

5.4.4.1 Flow chart for Read Chain transfer operation
5.4.4.2 Flow chart for Write Chain transfer operation
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5.4.4.1 Flow chart for Read Chain transfer operation

＜Process by Host Side＞                                     ＜Process by MB86614A＞

Continued to next page

Set Chain Xmit-destination ID
setting register

Set Chain Xmit-destination ID
setting register

Set Chain Xmit-destination offset
setting register

START

Set Chain Sum data-length
setting register

Set Chain Sum data-length
setting register

Set Chain Xmit-destination offset
setting register

Set Chain Xmit data-length
setting register

Set Chain Retry
setting register

Set Chain Xmit data-length
 setting register

Set Chain Retry
setting register

Mask B, D, G, J and K in
interrupt MASK categories

Mask B, D, G, J and K in
interrupt MASK categories

Issue ‘Asynchronous chain’
 instruction

Receive ‘Asynchronous chain’
instruction

Set Chain Sum data-length setting register to
remained read byte count

Any bank with space
in transmit/ receive-

FIFO?

A

No

Yes

Retry Counter
= Chain Retry Limit setting register

Set Chain Sum data-length setting register to
Chain remained
date byte count

B
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＜Process by Host Side＞                                     ＜Process by MB86614A＞

Continued to next page

Remained read byte >
Chain Xmit- data-

length setting register

Data-length for ‘read request
 for data block’ packet

= Chain X mit-data-length setting register

Data-length for ‘read request
for data block’ packet

= Remained Read Byte

Yes

No

Generate and send read request for data
block packet

After transmission of DATA_END, release
the bus and wait for acknowledge packet

ack_busy_X received

Retry counter > 0

Retry counter = Retry counter – 1

Arbitration

Result

Won

Lost

Yes

Yes

Report ‘Retry time out’ interrupt
 and stop the chain transfer

No

No

Read out ‘retry time out’ (chain)
interrupt

Process interrupt

END

B

C
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＜Process by Host Side＞                                     ＜Process by MB86614A＞

Receive ack_pending

Report ‘Fatal error detected’ interrupt
 and stop the chain transfer

1R

Yes

Read out ‘Fatal error detected’
 interrupt

END

Process interrupt

Notes:
1) When header-CRC error, Data error, or

data-length-mismatch with request packet
is detected at the receipt of Read response
for data block packet,  ‘Fatal error
detected (Chain)’ interrupt is reported and
the chain transfer is suspended.

2) ‘Chain transaction completed’ is reported
only when the last read response for data
block packet is normally received, which is
instead of ‘Asynchronous data received’
interrupt.
For transmission of only one transaction,
the bit 3 of mode control register (status
mode) can determine if ‘Chain transaction
completed’ interrupt is reported or not.

C

Wait for Read response
for data block packet

Receive packet and transmit acknowledge
(Refer to section 5.4.5 Asynchronous Packet

Receive.)

Remained Read Byte
= Remained Read Byte Data－length

for received packet

Remained Read Byte
= 0

Report ‘Chain transaction complete’ interrupt
and complete the chain transfer

A
No

Yes

Read out ‘Chain transaction complete’
interrupt

END

Process interrupt

Receive packet
(Refer to section 5.4.5 Asynchronous Packet

Receive.)
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5.4.4.2 Flow chart for Write Chain transfer operation

＜Process by Host Side＞                                     ＜Process by MB86614A＞

Continued to next page

Set Chain Xmit-destination ID
 setting register

Set Chain Xmit-destination ID
setting register

Set Chain Xmit-destination offset
setting register

START

Set Chain Sum data-length
setting register

Set Chain Sum data-length
 setting register

Set Chain Xmit-destination offset
setting register

Set Chain Xmit data-length
setting register

Set Chain Retry
setting register

Set Chain Xmit data-length
setting register

Set Chain Retry
setting register

Mask B, D, G, J and K in
interrupt MASK categories

Mask B, D, G, J and K in
interrupt MASK categories

Issue ‘Asynchronous chain’
instruction

Receive ‘Asynchronous chain’ instruction

Set Chain Sum data-length setting register to
remained write byte count

Remained write byte
> Chain Xmit data-

length setting register

A

No

Yes

Retry Counter
= Chain-Retry setting register

Set Chain Sum data-length
setting register to Chain remained

date byte count

B C
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＜Process by Host Side＞                                     ＜Process by MB86614A＞

Continued to next page

Data-length for ‘write request f
or data block’ packet

= Chain Xmit-data-length setting register

Data-length for ‘write request
for data block’ packet

= Remained Write Byte

Generate and send read request
for data block packet

After transmission of DATA_END, release
the bus and wait for acknowledge packet

ack_busy_X received

Retry counter > 0

Retry counter = Retry counter – 1

Arbitration

Result

Won

Lost

Yes

Yes

Report ‘Retry time out’ (chain)
and stop the chain transfer

No

No

Read out ‘retry time out’ (chain)
interrupt

Process interrupt

END

B

D

C

Refer to 5.4.1 Asynchronous Packet
Transmit for the writing of

Xmit packet data

Remained write byte count
= Remained write byte count

― data-length of Xmit packet

Refer to 5.4.1 Asynchronous Packet
Transmit for the writing of

Xmit packet data
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＜Process by Host Side＞                                     ＜Process by MB86614A＞

Yes

Receive ack_pending

Report ‘Fatal error detected’ interrupt
and stop the chain transfer

1R

Read out ‘Fatal error detected’
interrupt

END

Process interrupt

Notes:
3) When header-CRC error, Data error, or

data-mismatch with request packet is
detected at the receipt of Write response for
data block packet, ‘Fatal error detected
(Chain)’ interrupt is reported and the chain
transfer is suspended.

4) ‘Chain transaction complete’ is reported
only when the last write response for data
block packet is normally received, which is
instead of ‘One transaction complete (Write
Chain)’ interrupt.
For transmission of one transaction, the bit
3 of mode control register (status mode)
can determine if ‘Chain transaction
completed’ interrupt is reported or not.

D

Wait for Write response
for data block packet

Transmit Acknowledge packet

Remained Write Byte
= 0

Report “Chain transaction complete
“ interrupt and complete the chain transfer

A

1R

Yes

Read out ‘Chain transaction complete’
interrupt

END

Process interrupt

Receive

Report “One transaction complete (Write
chain)” interrupt

No

No

Yes
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5.4.5 Asynchronous packet Receive

This section will explain the operation of Asynchronous packet receive

5.4.5.1 Flow chart for operation until data is stored in the FIFO
5.4.5.2 Flow chart for operation after data is stored in the FIFO
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5.4.5.1 Flow chart for operation until data is stored in the FIFO

＜Process by Host Side＞                                     ＜Process by MB86614A＞

Continued to next page

Receive a packet to self node

Check header CRC

Read response for
data block in Chain

Xfer

NG

OK

Yes

No

Report ‘Fatal error detected (chain)’ interrupt
and stop the chain transfer

Report ‘Header CRC error (async)’ interrupt
and discard the packet

Complete the Packet receive

No
Packet without
data payload

Complete the Packet receive

Yes

'

recv busy bit

Transmit ‘ack_busy_X’ and discard the
received packet

‘1’

‘0’

E

Read out ‘Header CRC error (asynch)’
interrupt

Read out ‘Fatal error detected (chain)’
interrupt

Process interrupt

END
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＜Process by Host Side＞                                     ＜Process by MB86614A＞

Continued to next page

E

No

recv busy bit = ‘1’

Store the header of received packet in the
receive-asynchronous header display

register

quadlet data

Store the quadlet data in asynchronous
receive-FIFO

Yes

Report ‘busy mode started’
interrupt

5HSRUW ¶DV\QFKURQRXV SDFNHW UHFHLYHG

�DV\QF ),)2�· LQWHUUXSW

Complete packet receive

Transmit acknowledge packet

Report ‘asynchronous packet received (no
data)’ interrupt

Complete packet receive

Transmit acknowledge packet

Read out ‘busy mode started’
interrupt

Read out ‘asynchronous packet received
(async FIFO)’ interrupt

Read out ‘asynchronous packet received (no
data)’ interrupt

Process interrupt

Process interrupt

recv busy bit = ‘1’

Report ‘busy mode started’
interrupt

Read out ‘busy mode started’ interrupt
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＜Process by Host Side＞                                     ＜Process by MB86614A＞

Continued to next page

D

‘B-in’ bit = ‘1’ and
Write request for

 data block

No

Yes

Read response for
data block in Chain

Xfer

No

Yes

recv busy bit

Transmit ‘ack_busy_X’ and discard the
received data

¶�·

¶�·

Complete packet receive

Transmit acknowledge packet

F

G

H

FIFO size
< data-length

Read out ‘data-length invalid’
interrupt

Read out ‘data-length invalid’
interrupt

Execute the followings to prepare for retry
of counterpart’s node:
1) Specify ‘1’ at ‘B-in’ bit (bit 9 of

address 00h) to select the
transmit/receive-FIFO to store
received data.

2) Reduce the bank number of the
transmit/receive-FIFO.

Store the packet data
 in the asynchronous receive-FIFO

Store the header of received packet in the
receive-asynchronous header display

register
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＜Process by Host Side＞                                     ＜Process by MB86614A＞

Continued to next page

F

Complete packet receive

Report ‘asynchronous packet received
(async FIFO)’ interrupt

Read out ‘asynchronous packet received
(async FIFO)’ interrupt

Process interrupt

recv busy bit = ‘1’

Report ‘busy mode start’
interrupt

Read out ‘busy mode start’
interrupt
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＜Process by Host Side＞                                     ＜Process by MB86614A＞

G

recv busy bit

Transmit ‘ack_busy_X’ and discard the
received packet

‘1

‘0’

Complete packet receive

recv busy bit = ‘1’

Store the header of received packet in the
receive-asynchronous header display

register

Report ‘busy mode start’
interrupt

Store the packet data
in the transmit/receive-FIFO

Transmit acknowledge packet

Complete packet receive

Report ‘asynchronous packet received
(data buffer FIFO)’ interrupt

Read out ‘asynchronous packet received
(data buffer FIFO)’ interrupt

Read out ‘busy mode start’
interrupt

H

Data CRC check

Report ‘Data CRC error (async)’
 interrupt

NG

OK

Read out ‘Data CRC error (async)’
interrupt

3URFHVV LQWHUUXSW

Read response for
data block

in Chain Xfer

No

Yes

Process interrupt
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5.4.5.2 Flow chart for operation after data is stored in the FIFO

Data read out process from a host side varies with the type of interrupt at the asynchronous packet receive as follows.

5.4.5.2.1 Flow chart when ‘asynchronous packet received (no data)’ interrupt is reported: int code ‘22h’

5.4.5.2.2 Flow chart when ‘asynchronous packet received (async-FIFO)’ interrupt is reported: int code ‘21h’

5.4.5.2.3 Flow chart when ‘asynchronous packet received (data buffer FIFO)’ interrupt is reported with DMA transfer
while not doing Chain transfer: int code ‘C1h’

5.4.5.2.4 Flow chart when ‘asynchronous packet received (data buffer FIFO)’ interrupt is reported with MPU access
while not doing Chain transfer: int code ‘C1h’

5.4.5.2.5 Flow chart when ‘asynchronous packet received (data buffer FIFO)’ interrupt is reported while doing Chain
transfer, that is, when ‘DMA start (chain) is not issued: int code ‘C1h’

5.4.5.2.6 Flow chart when ‘Chain transaction complete’ interrupt is reported while doing Chain transfer, that is, when
‘DMA start (chain)’ is not issued: int code ‘C2h’

5.4.5.2.7 Flow chart when DMA Read is done continuously to issue ‘DMA start (chain)’ instruction before the chain
transfer
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5.4.5.2.1 Flow chart when ‘asynchronous packet received (no data)’ interrupt is reported: int code ‘22h’

The following is a flow chart when ‘asynchronous packet received (no data)’ interrupt is reported.

＜Process by Host Side＞                                     ＜Process by MB86614A＞

START

Read out receive-asynchronous header
display register

Issue ‘remove busy mode’
instruction

Receive ‘remove busy mode’
instruction

recv busy bit = ‘0’

Report ‘busy mode stop’
 interrupt

Read out ‘busy mode stop’
 interrupt

(1'
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5.4.5.2.2 Flow chart when ‘asynchronous packet received (async-FIFO)’ interrupt is reported: int code ‘21h’

The following is a flow chart when ‘asynchronous packet received’ interrupt is reported (data stored in async-
FIFO/21h).

＜Process by Host Side＞                                     ＜Process by MB86614A＞

Remained byte = Received packet data-
length

Remained Byte > 0

Read out 1 word in
the A-buffer port

Remained byte = Remained byte – 2

END

Issue ‘remove busy mode’
instruction

Receive ‘remove busy mode’
instruction

recv busy bit = ‘0’

Report ‘busy mode stop’
 interrupt

Read out ‘busy mode stop’
 interrupt

START

Read out receive-asynchronous header
display register

Yes

No

Read out 1 word from
asynchronous receive-FIFO and

 increment read point
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5.4.5.2.3 Flow chart when ‘asynchronous packet received (data buffer FIFO)’ interrupt is reported while not
doing Chain transfer (with DMA transfer): int code ‘C1h’

＜Process by Host Side＞                                     ＜Process by MB86614A＞

START

Set the required information
 (Xfer address and Xfer count etc)

in DMAC

Issue ‘DMA Rx’
instruction

Receive ‘DMA Rx’
instruction

Assert DREQ signal

Transfer 1word

Remained byte = Remained byte – 2

Set the byte count stored in transmit/receive-
FIFO to the remained transfer byte count

Remained > 0

Dessert DREQ signal

Read packet data from the transmit/receive-
FIFO

by DMA transfer.

No

Yes

Read out receive-asynchronous header
display register

END

Issue ‘remove busy mode’
instruction

Receive ‘remove busy mode’
instruction

recv busy bit = ‘0’

Report ‘busy mode stop’
 interrupt

Read out ‘busy mode stop’
 interrupt

This flow chart does not show the actual
DREQ deassert timing.
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5.4.5.2.4 Flow chart when ‘asynchronous packet received (data buffer FIFO)’ interrupt is reported while not
doing Chain transfer (with MPU access): int code ‘C1h’

＜Process by Host Side＞                                     ＜Process by MB86614A＞

Remained byte = Received packet data-
length

Remained Byte > 0

Read out 1 word in
the D-buffer port

Remained byte = Remained byte – 2

END

Issue ‘remove busy mode’
instruction

Receive ‘remove busy mode’
instruction

recv busy bit = ‘0’

Report ‘busy mode stop’
 interrupt

Read out ‘busy mode stop’
 interrupt

START

Read out receive-asynchronous header
display register

<HV

No

Read out 1 word from
transmit/receive-FIFO and

 increment read point
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5.4.5.2.5 Flow chart when ‘asynchronous packet received (data buffer FIFO)’ interrupt is reported while doing
Chain transfer, that is, when ‘DMA start (chain) is not issued: int code ‘C1h’

＜Process by Host Side＞                                     ＜Process by MB86614A＞

START

Set the required information
(Xfer address and Xfer count etc)

in DMAC

Issue ‘DMA Rx’
instruction

Receive ‘DMA Rx’
instruction

Assert DREQ signal

Transfer 1word

Remained byte = Remained byte – 2

Set the byte count stored in bank of FIFO to
be transmitted first as the remained byte

count

Remained Byte > 0

Dessert DREQ signal

Read a packet data from the
transmit/receive-FIFO

by DMA transfer.

1R

Yes

END
Chain remained data byte counter

= Chain remained data byte counter
－ byte count of packet that has

 just been transferred by DMA.

This flow chart does not show the actual
DREQ deassert timing.
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5.4.5.2.6 Flow chart when ‘Chain transaction complete’ interrupt is reported while doing Chain transfer, that is,
when ‘DMA start (chain)’ is not issued: int code ‘C2h’

＜Process by Host Side＞                                     ＜Process by MB86614A＞

START

Set the required information
(Xfer address and Xfer count etc)

in DMAC

Issue ‘DMA Rx’
instruction

Receive ‘DMA Rx’
instruction

Assert DREQ signal

Transfer 1word

Remained byte = Remained byte – 2

Set the byte count stored in bank of FIFO to
be transmitted first as the remained byte

count

Remained > 0

Dessert DREQ signal

Read a packet data from the
transmit/receive-FIFO

by DMA transfer.

No

Yes

END

Read out Chain remained
 data byte counter

Chain remained data byte counter
= Chain remained data byte counter
－ byte count of packet that has
 just been transferred by DMA.

This flow chart does not show the actual
DREQ deassert timing.
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5.4.5.2.7 Flow chart when DMA Read is done continuously to issue ‘DMA start (chain)’ instruction before the
chain transfer

＜Process by Host Side＞                                     ＜Process by MB86614A＞

START

Mask the M in interrupt category Mask the M in interrupt category

Issue ‘DMA start (chain)’
instruction

Receive ‘DMA start (chain)’
instruction

Set the required information
 (Xfer address and Xfer count etc)

in DMAC

Refer to 5.4.4 for the
transmission/receipt of packet.

Activate DMA every time 1 packet for
‘read response for data block’ is stored in

the FIFO

Assert DREQ signal

Transfer 1word

Remained byte = Remained byte – 2

Set the byte count stored in bank of FIFO to
be transmitted first as the remained byte

count

Remained Byte > 0

Dessert DREQ signal

Read a packet data from the
transmit/receive-FIFO

by DMA transfer.

No

Yes

Chain remained data byte counter
= Chain remained data byte counter
－ byte count of packet that has
 just been transferred by DMA

The continuous DMA transfer ends when the remained data byte count is ‘0’ as a result of normal completion of chain
transfer or when the chain transfer is suspended because of an error.

The device repeatedly activates the
DMA until all the data as specified in the
DMAC are completely transferred.

Start Chain transfer Start Chain transfer
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5.5 Automatic tcode insertion

For the packet transmission, MB86614A can automatically insert the tcode corresponding to the received instruction
into the packet header.  This operation is valid when the ‘tcode add’ bit (bit 1 of mode control register) is set to ‘1’.

Note:
For the ‘read request for data block’ packet automatically generated and transmitted in the chain transfer and the cycle

start packet transmitted in 125μs period when the self node is a root, proper tcode is always inserted in the packet

header regardless of the ‘tcode add’ bit setting.

Instruction Code tcode

 Asynchronous write request for data quadlet 30 h 0 h

 Asynchronous write request for block payload 31 h 1 h

 Asynchronous write response for split transaction 32 h 2 h

 Asynchronous read request for data quadlet 33 h 4 h

 Asynchronous read request for block payload 34 h 5 h

 Asynchronous read response for data quadlet 35 h 6 h

 Asynchronous read response for data block payload 36 h 7 h

 Lock request 37 h 9 h

 Lock response 38 h B h
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5.6 Device Operation under 1394 Cable Power

The MB86614A device still operates under 1394 cable power source even if the system power source turns off as a
repeater node.  This section describes the device operation with cable power source.  The description in this section
is applied to the assumption/case that cable power is not being supplied to a host control device to control the
MB86614A and it does not operate.

5.6.1 Pin Setting
5.6.2 Function
5.6.3 Device Initialization under Cable Powered Operation
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5.6.1 Pin Setting

For cable powered device operation, the device pins, as listed below, must be set in accordance with the followings:

Pin Name Requirement

XRESET Do not input ‘1’.

CPS Make sure to connect with the cable power source.

PMODE
Make sure to switch the signal state to ‘L’ at the cable power ON, and do not switch to ‘H’ until
the system power ON or cable power OFF.

PWR1-
PWR3

Set the POWER_CLASS area for the self-ID packet transmitted by the chip.

Pin Name Requirement

D15 – D0
Input state of the device.
The level is ‘0’ because the pin has a pull down resistance.

XINT
The pin outputs ‘0’.
This pin indicates ‘0’ output (active) at PMODE = 0, however it does not store an interrupt.



MB86614A SPECIFICATION

108

5.6.2 Function

Under the cable power operation, the device can support the following functions:

1) Bus Reset Process (bus reset‐tree identify‐self identify)

2) Data Repeat
3) Link-on Packet Receive

This section will explain these functions..

5.6.2.1 Bus Reset Process (bus reset‐tree identify‐self identify)

5.6.2.2 Data Repeat
5.6.2.3 Link-on Packet Receive
5.6.2.4 State of pins under 1394 cable power source operation
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5.6.2.1 Bus Reset Process (bus reset‐tree identify‐self identify)

The device automatically executes bus reset when the 1394 cable is connected to the system of power OFF and the
device starts to operate under cable power source.

Field 10 phy_ID 0 L gap_cnt

VALUE 1 0 Current PHY_ID 0 0 Current value

sp del c pwr p0 p1 p2 i m

1 0 0 0 0
PWR1-PWR3

setting
Current connection

state
0 0 * 0

*: ‘i’ field should indicates ‘1’ when the chip activates the automatic bus reset process.  This field indicates ‘0’
when the chip activates the bus reset process upon the receipt of BUS_RESET signal from another node.
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5.6.2.2 Data Repeat

Data repeating is possible after the 1394 cable power is supplied and the first bus reset process is completed.
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5.6.2.3 Link-on Packet Receive

When the device receives the link-on packet for the self-node, it makes the LINKON pin active and reports the receipt
of link-on packet.  Whether or not the upper layer (link layer or upper) needs to be active after receiving the link-on
packet depends on the application system.  In order to make the device ready for the transfer, the following process
are required:

a) System reset
b) Setting the Physical Register #4
c) Setting the other various registers
d) Bus Reset instruction (instruction code = ‘11h’)
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5.6.3 Device Initialization under Cable Powered Operation

＜Process by Host Side＞                                     ＜Process by MB86614A＞

Turn the cable power to ON

Activate the internal PLL circuitry

Device internal reset
and release from the reset

Execute bus reset process

BUS_RESETreceived

Data repeat operation ready

Yes

No

Request
BUS_RESET
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5.7 Operation at ISOLATED NODE

If the connecting state of 1394 cable has changed or the bus of 1394 is in state except IDLE for more than set period,
the chip detects an error and the PHY BLOCK automatically operates to generate BUS RESET.
The operation has not completed normally without counterpart.

＜Process by Host Side＞                                     ＜Process by MB86614A＞

START

Report ‘bus reset detected’
 interrupt

Read out ‘bus reset detected’
 interrupt

BUS RESET Start

Suspend bus reset process
(no interrupt reported)

Execute bus reset process

Report ‘bus reset complete’
 interrupt

PHY register #8 or 9 is read to check the bias
voltage

Isolated Node

Read out ‘bus reset complete’
interrupt

No

Yes

Read out ‘bias change detected’
 interrupt

Report ‘Bias change detected’
 interrupt
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6. EXAMPLES OF SYSTEM CONFIGURATION

This chapter will show some examples of system configuration for the chip.

6.1 Recommended Port Connection Diagram (1-Port)
6.2 Recommended Connection Diagram for 1394 Cable Power
6.3 Recommended Connection Diagram for On-chip PLL Loop Filter
6.4 System Configuration
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6.1 Recommended Port Connection Diagram (1-Port)

The figure below shows an example of recommended one-port connection.

TPBIAS

5.1k• +/-1%

5.1k•

56•

56•

56•

56Ω

Cable

Cable

Cable

Cable

TPB

TPA

TPA

250pF

1µF

RO

TPB

TPA

TPA

TPB

TPB
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6.2 Recommended Connection Diagram for 1394 Cable Power

The figure below shows an example of 1394 cable power.

.

110k• +/-5%

510k• +/-5%

Power:
(max 30V)

Cable

CPS
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6.3 Recommended Connection Diagram for On-chip PLL Loop Filter

The figure below shows an example of recommended connection for on-chip PLL loop filter.

5.1k• +/-1%

3300pF+/-5%

390• +/-5%

RF

FIL
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6.4 System Configuration

The figure below shows an example of system configuration on the chip.
For using a 68-series MPU, input ‘H’ to MODE pin.

RF

XTPA1

TPBIAS1

XTPB1

TPB1

TPA1

TPBIASO

XTPBO

TPBO

XTPAO

TPAO

24.576MHz

SCLK

EOP

XDACK

DREQ

D15-D0

A5-A1

XINT

XWR

XRD

XCS

PMODE

MODE

XRESET

MPU

DMAC

MB86614A

1394
Connector 0

1394
Connector 1

RO

Loop Filter

FIL


