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Programming the DSP56300 OnCE 
and JTAG Ports
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����Introduction
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����OnCE Module
7KH�2Q�&KLS�(PXODWLRQ��2Q&(��PRGXOH�DOORZV�\RX�WR�H[DPLQH�
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Figure 2-1.   OnCE Port Architecture
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2.1    OnCE Controller
7R�FRPPXQLFDWH�ZLWK�WKH�2Q&(�FRQWUROOHU��WKH�'63�PXVW�EH�LQ�'HEXJ�PRGH��7R�HQWHU�'HEXJ�PRGH�IURP�D�
KDUGZDUH�RU�VRIWZDUH�EUHDNSRLQW��HLWKHU�VLQJOH�VWHS�WKURXJK�RSFRGHV�RU�DVVHUW�WKH�'(�SLQ�

$�VWDWH�PDFKLQH�GHFRGHV���ELW�FRPPDQGV�VSHFLILHG�LQ�WKH�2Q&(�&RPPDQG�5HJLVWHU��2&5��DQG�FRQWUROV�
WKH�LQWHUDFWLRQ�ZLWK�WKH�2Q&(�UHJLVWHUV��7KH�2&5�UHFHLYHV�VHULDO�GDWD�IURP�WKH�7',�VLJQDO��

7KH�2Q&(�GHFRGHU��2'(&��UHFHLYHV�WKH���ELW�FRPPDQG�IURP�WKH�2&5��D�VLJQDO�IURP�WKH�-7$*�FRQWUROOHU�
WR�LQGLFDWH�WKDW�LW�KDV�UHFHLYHG���RU����ELWV�DQG�WKDW�DQ�XSGDWH�RI�WKH�VHOHFWHG�GDWD�UHJLVWHU�PXVW�EH�
SHUIRUPHG��DQG�D�VLJQDO�LQGLFDWLQJ�WKDW�WKH�FRUH�KDV�KDOWHG�

7KH����ELW�2Q&(�6WDWXV�DQG�&RQWURO�5HJLVWHU��26&��HQDEOHV�WUDFH�PRGH�DQG�LQGLFDWHV�WKH�UHDVRQ�IRU�
HQWHULQJ�'HEXJ�PRGH�

2.1.1   OnCE Command Register (OCR)
7DEOH�����VKRZV�WKH�2&5�DQG�7DEOH�����VKRZV�WKH�VHOHFWHG�2&5�UHJLVWHUV�

Table 2-1.   OnCE Command Register (OCR) Bits

Bit Name Description

7
Read/Write Command

R/W = 0 Writes the data associated with the command into the register 
specified by RS[4–0].

R/W = 1 Reads the data in the register specified by RS[4–0].

6
Go Command

GO = 0 Inactive. No action taken.

GO = 1 Executes the instruction in the OPILR register. See Pipeline 
Information and the OGDB Register on page 6.

5
Exit Command

EX = 0 Remains in Debug mode.

EX = 1 Leaves Debug mode and resumes normal operation.

4-0
Register Select

RS[4–0] Register select bits that define which register is the source or 
destination for read or write operations. Refer to Table 2-2.

Table 2-2.   OCR Register Select Bits

RS[4–0] Register Selected See Also

00000 OnCE Status and Control Register (OSCR). OnCE Status and Control Register (OSCR) on 
page 4.

00001 Memory Breakpoint Counter (OMBC). OnCE Memory Breakpoint Logic on page 5.

00010 Breakpoint Control Register (OBCR). OnCE Memory Breakpoint Logic on page 5

00101 Memory Limit Register 0 (OMLR0). OnCE Memory Breakpoint Logic on page 5

00110 Memory Limit Register 1 (OMLR1). OnCE Memory Breakpoint Logic on page 5

01001 GDB Register (OGDBR). Pipeline Information and the OGDB Register on 
page 6. 

01010 PDB Register (OPDBR). Pipeline Information and the OGDB Register on 
page 6.
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2.1.2   OnCE Status and Control Register (OSCR)
7DEOH�����VKRZV�WKH�26&5��

01011 PIL Register (OPILR). Pipeline Information and the OGDB Register on 
page 6. 

01100 PDB GO-TO Register (for GO TO command) N/A

01101 Trace Counter (OTC). See OnCE Trace Logic on page 6.

01110 Tags Buffer (TAGB). N/A

01111 PAB Register for Fetch (OPABFR).  OnCE Trace Buffer on page 7.

10000 PAB Register for Decode (OPABDR). OnCE Trace Buffer on page 7.

10001 PAB Register for Execute (OPABEX). OnCE Trace Buffer on page 7.

10010 Trace Buffer and Increment Pointer. OnCE Trace Buffer on page 7.

11111 No Register Selected N/A

Table 2-3.   OnCE Status and Control Register (OSCR) Bits

Bit Name Description

23–8 Reserved

7–6
Core Status

OS1 = 0 OS0 = 0 DSP56300 core is executing instructions

OS1 = 0 OS0 = 1 DSP56300 core is in wait or stop

OS1 = 1 OS0 = 0 DSP56300 core is waiting for the bus

OS1 = 1 OS0 = 1 DSP56300 core is in Debug mode

5
Cache Hit

HIT = 0 Cache hit has not occurred.

HIT = 1 Cache hit has occurred in Cache mode and in Debug mode.

4
Trace Occurrence

TO = 0 DSP56300 core leaves Debug mode.

TO = 1 Debug mode is entered because trace counter is 0 while 
trace mode is enabled.

3
Memory Breakpoint 

Occurrence

MBO = 0 DSP56300 core leaves Debug mode.

MBO = 1 Debug mode is entered because a memory breakpoint has 
been encountered.

2
Software Debug 

Occurrence

SWO = 0 DSP56300 core leaves Debug mode.

SWO = 1 Debug mode is entered because the execution of the DEBUG 
or DEBUGcc instruction with condition is true.

1
Interrupt Mode Enable

IME = 0 Interrupt mode is disabled.

IME = 1 Interrupt mode is enabled.

0
Trace Mode Enable

TME = 0 Trace mode is disabled.

TME = 1 Trace mode is enabled.

Table 2-2.   OCR Register Select Bits (Continued)

RS[4–0] Register Selected See Also
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2.2    OnCE Memory Breakpoint Logic
7KH�EUHDNSRLQW�ORJLF�FRQWDLQV�D�ODWFK�IRU�DGGUHVVHV�RI�UHJLVWHUV�WKDW�VWRUH�WKH�XSSHU�DQG�ORZHU�DGGUHVV�
OLPLWV��DGGUHVV�FRPSDUDWRUV��DQG�D�EUHDNSRLQW�FRXQWHU�

7KH����ELW�2Q&(�%UHDNSRLQW�&RQWURO�5HJLVWHU��2%&5��GHILQHV�PHPRU\�EUHDNSRLQW�HYHQWV��,W�HQDEOHV�
EUHDNSRLQWV�RQ�3�;�<�DFFHVV�DQG�EUHDNSRLQWV�RQ�UHDG�RU�ZULWH�DFFHVV��7KH�2%&5��VKRZQ�LQ�7DEOH������FDQ�
EH�UHDG�RU�ZULWWHQ�WKURXJK�WKH�-7$*�SRUW�

7KH�2Q&(�0HPRU\�/LPLW�5HJLVWHU����20/5���VWRUHV�WKH�PHPRU\�EUHDNSRLQW���OLPLW��7KH�2Q&(�0HPRU\�
/LPLW�5HJLVWHU����20/5���VWRUHV�WKH�PHPRU\�EUHDNSRLQW���OLPLW��%RWK�UHJLVWHUV�DUH����ELW�DQG�FDQ�EH�UHDG�
RU�ZULWWHQ�WKURXJK�WKH�-7$*�SRUW��

Table 2-4.   OnCE Breakpoint Control Register (OBCR) Bits

Bit Name Description

23–12 Reserved

11–10
Breakpoint 0 and 1 Event 

Select

BT1 = 0 BT0 = 0 Breakpoint 0 and Breakpoint 1

BT1 = 0 BT0 = 1 Breakpoint 0 or Breakpoint 1

BT1 = 1 BT0 = 0 Breakpoint 1 after Breakpoint 0

BT1 = 1 BT0 =1 Breakpoint 0 after Breakpoint 1

9–8
Breakpoint 1 Condition 

Select

CC11 = 0 CC10 = 0 Breakpoint on not equal

CC11 = 0 CC10 = 1 Breakpoint on equal

CC11 = 1 CC10 = 0 Breakpoint on less than

CC11 = 1 CC10 = 1 Breakpoint on greater than

7–6
Breakpoint 1 Read/Write 

Select

RW11 = 0 RW10 = 0 Breakpoint disabled

RW11 = 0 RW10 = 1 Breakpoint on write access

RW11 = 1 RW10 = 0 Breakpoint on read access

RW11 = 1 RW10 = 1 Breakpoint on read or write access

5–4
Breakpoint 0 Condition 

Select

CC01 = 0 CC00 = 0 Breakpoint on not equal

CC01 = 0 CC00 = 1 Breakpoint on equal

CC01 = 1 CC00 = 0 Breakpoint on less than

CC01 = 1 CC00 = 1 Breakpoint on greater than

3–2
Breakpoint 0 Read/Write 

Select

RW01 = 0 RW00 = 0 Breakpoint disabled

RW01 = 0 RW00 = 1 Breakpoint on write access

RW01 = 1 RW00 = 0 Breakpoint on read access

RW01 = 1 RW00 = 1 Breakpoint on read or write access

1–0
Memory Breakpoint 0 

and 1 Select

MBS1 = 0 MBS0 = 0 Breakpoint on DMA access

MBS1 = 0 MBS0 = 1 Breakpoint on P access

MBS1 = 1 MBS0 = 0 Breakpoint on X access

MBS1 = 1 MBS0 = 1 Breakpoint on Y access
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7KH����ELW�2Q&(�0HPRU\�$GGUHVV�/DWFK��20$/��UHJLVWHU�ODWFKHV�WKH�3$%��;$%��<$%��RU�'$%�RQ�
HYHU\�LQVWUXFWLRQ�F\FOH�DFFRUGLQJ�WR�WKH�0HPRU\�%UHDNSRLQW���DQG���6HOHFW�0%6>�±�@�ELWV�LQ�WKH�2%&5��
7KH�2Q&(�0HPRU\�$GGUHVV�&RPSDUDWRU����20$&���FRPSDUHV�WKH�FXUUHQW�PHPRU\�DGGUHVV�VWRUHG�LQ�
20$/�ZLWK�WKH�20/5��FRQWHQWV��7KH�2Q&(�0HPRU\�$GGUHVV�&RPSDUDWRU����20$&���FRPSDUHV�WKH�
FXUUHQW�PHPRU\�DGGUHVV�VWRUHG�LQ�20$/�ZLWK�WKH�20/5��FRQWHQWV�

7KH����ELW�2Q&(�0HPRU\�%UHDNSRLQW�&RXQWHU��20%&��LV�ORDGHG�ZLWK�D�YDOXH�HTXDO�WR�WKH�QXPEHU�RI�
WLPHV�PLQXV�RQH�WKDW�D�PHPRU\�DFFHVV�HYHQW�VKRXOG�RFFXU�EHIRUH�D�PHPRU\�EUHDNSRLQW�LV�GHFODUHG��7KH�
2%&5�DQG�WKH�PHPRU\�OLPLW�UHJLVWHUV�VSHFLI\�WKH�PHPRU\�DFFHVV�HYHQW��7KH�EUHDNSRLQW�FRXQWHU�
GHFUHPHQWV�RQ�HDFK�RFFXUUHQFH�RI�WKH�PHPRU\�DFFHVV�HYHQW��7KH�'63�HQWHUV�'HEXJ�PRGH�ZKHQ�WKH�
FRXQWHU�UHDFKHV���DQG�D�QHZ�HYHQW�RFFXUV��7KH�20%&�FDQ�EH�UHDG�RU�ZULWWHQ�WKURXJK�WKH�-7$*�SRUW�

2.3    OnCE Trace Logic
7KH�2Q&(�WUDFH�ORJLF�DOORZV�H[HFXWLRQ�RI�LQVWUXFWLRQV�LQ�VLQJOH�RU�PXOWLSOH�VWHSV��,W�FDXVHV�WKH�'63�WR�
HQWHU�'HEXJ�PRGH�DIWHU�RQH�RU�PRUH�LQVWUXFWLRQV�H[HFXWH�DQG�WR�ZDLW�IRU�2Q&(�FRPPDQGV�IURP�WKH�GHEXJ�
VHULDO�SRUW��

7KH����ELW�2Q&(�7UDFH�&RXQWHU��27&��DOORZV�PXOWLSOH�LQVWUXFWLRQ�VWHSV�WR�EH�WDNHQ�LQ�UHDO�WLPH�EHIRUH�
'HEXJ�PRGH�LV�HQWHUHG��,W�FDQ�EH�UHDG�RU�ZULWWHQ�WKURXJK�WKH�-7$*�SRUW��,I�1�LQVWUXFWLRQV�DUH�WR�H[HFXWH�
EHIRUH�'HEXJ�PRGH��WKH�27&�VKRXOG�EH�ORDGHG�ZLWK�1���

7R�HQDEOH�WUDFH�PRGH��WKH�27&�LV�ORDGHG�ZLWK�D�YDOXH��WKH�SURJUDP�FRXQWHU�LV�VHW�WR�WKH�VWDUW�ORFDWLRQ�RI�WKH�
LQVWUXFWLRQ�V��WR�EH�H[HFXWHG�LQ�UHDO�WLPH��WKH�WUDFH�PRGH�WKDW�HQDEOHV�WKH�70(�ELW�LQ�WKH�26&5�LV�VHW��DQG�
WKH�FRUH�H[LWV�'HEXJ�PRGH�

:KHQ�WKH�FRUH�H[LWV�'HEXJ�PRGH��WKH�FRXQWHU�GHFUHPHQWV�DIWHU�HDFK�H[HFXWLRQ�RI�DQ�LQVWUXFWLRQ��$OO�
H[HFXWHG�LQVWUXFWLRQV��LQFOXGLQJ�IDVW�LQWHUUXSW�VHUYLFHV�DQG�UHSHDWHG�LQVWUXFWLRQV��FDXVH�WKH�27&�WR�
GHFUHPHQW��:KHQ�WKH�27&�UHDFKHV����WKH�FRUH�UHHQWHUV�'HEXJ�PRGH��WKH�WUDFH�RFFXUUHQFH�72�ELW�LQ�WKH�
26&5�LV�VHW��WKH�FRUH�VWDWXV�ELWV�26>�±�@�LQ�WKH�26&5�DUH�VHW��DQG�WKH�'(�VLJQDO�LV�DVVHUWHG�WR�LQGLFDWH�WKH�
FRUH�KDV�HQWHUHG�'HEXJ�PRGH�DQG�LV�UHTXHVWLQJ�VHUYLFH�

2.4    Pipeline Information and the OGDB Register
7KH�2Q&(�SURJUDP�GDWD�EXV�3'%�5HJLVWHU��23'%5��LV�D����ELW�ODWFK�WKDW�VWRUHV�WKH�YDOXH�RI�WKH�3'%�
JHQHUDWHG�E\�WKH�ODVW�SURJUDP�PHPRU\�DFFHVV�RI�WKH�FRUH�EHIRUH�'HEXJ�PRGH�LV�HQWHUHG��,W�FDQ�EH�UHDG�RU�
ZULWWHQ�WKURXJK�WKH�-7$*�SRUW��7KLV�UHJLVWHU�LV�DIIHFWHG�E\�WKH�RSHUDWLRQV�SHUIRUPHG�GXULQJ�'HEXJ�PRGH�
DQG�PXVW�EH�UHVWRUHG�E\�WKH�H[WHUQDO�FRPPDQG�FRQWUROOHU�XSRQ�UHWXUQ�WR�1RUPDO�PRGH�

7KH�2Q&(�3URJUDP�,QVWUXFWLRQ�/DWFK�5HJLVWHU��23,/5��LV�D����ELW�ODWFK�WKDW�VWRUHV�WKH�YDOXH�RI�WKH�
LQVWUXFWLRQ�ODWFK�EHIRUH�'HEXJ�PRGH�LV�HQWHUHG��,W�FDQ�EH�UHDG�RQO\�WKURXJK�WKH�-7$*�SRUW��7KH�KRVW�
FRPSXWHU�VKRXOG�LPPHGLDWHO\�VDYH�WKLV�UHJLVWHU�ZKHQ�WKH�'HEXJ�PRGH�RI�RSHUDWLRQ�LV�HQWHUHG��VR�WKH�H[DFW�
VWDWH�RI�WKH�SURJUDP�FRQWUROOHU�SLSHOLQH�FDQ�EH�UHVWRUHG�XSRQ�UHWXUQ�WR�8VHU�PRGH�

7KH�2Q&(�*'%�5HJLVWHU��2*'%5��LV�D����ELW�ODWFK�WKDW�FDQ�EH�UHDG�RQO\�WKURXJK�WKH�-7$*�SRUW��7KH�
2*'%5�LV�QRW�DFWXDOO\�UHTXLUHG�IRU�UHVWRULQJ�SLSHOLQH�VWDWXV��EXW�LV�UHTXLUHG�IRU�SDVVLQJ�LQIRUPDWLRQ�
EHWZHHQ�WKH�'63�DQG�WKH�H[WHUQDO�FRPPDQG�FRQWUROOHU��7KLV�UHJLVWHU�LV�PDSSHG�WR�WKH�;�LQWHUQDO�,�2�VSDFH�
DGGUHVV��)))))&��:KHQ�WKH�H[WHUQDO�FRPPDQG�FRQWUROOHU�QHHGV�WKH�FRQWHQWV�RI�D�UHJLVWHU�RU�PHPRU\�
ORFDWLRQ��LW�IRUFHV�WKH�'63�WR�H[HFXWH�DQ�LQVWUXFWLRQ�WKDW�EULQJV�WKDW�LQIRUPDWLRQ�WR�WKH�2*'%5��7KH�
FRQWHQWV�RI�WKH�2*'%5�DUH�WKHQ�GHOLYHUHG�VHULDOO\�WR�WKH�H[WHUQDO�FRPPDQG�FRQYHUWHU�E\�WKH�FRPPDQG�
5($'�*'%�5(*,67(5�
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2.5    OnCE Trace Buffer
7KUHH����ELW�SURJUDP�DGGUHVV�EXV��3$%��UHJLVWHUV�SURYLGH�SLSHOLQH�LQIRUPDWLRQ�ZKHQ�'HEXJ�PRGH�LV�
HQWHUHG��$�WUDFH�EXIIHU�VWRUHV�WKH�DGGUHVV�RI�WKH�ODVW�H[HFXWHG�LQVWUXFWLRQ�DQG�WKH�DGGUHVV�RI�WKH�ODVW����
FKDQJH�RI�IORZ�LQVWUXFWLRQV�

� 7KH�2Q&(�3$%�5HJLVWHU�IRU�)HWFK��23$%)5��VWRUHV�WKH�DGGUHVV�RI�WKH�ODVW�LQVWUXFWLRQ�ZKRVH�
IHWFK�ZDV�VWDUWHG�EHIRUH�'HEXJ�PRGH�ZDV�HQWHUHG��,W�FDQ�EH�UHDG�RQO\�WKURXJK�WKH�-7$*�SRUW�

� 7KH�2Q&(�3$%�5HJLVWHU�IRU�'HFRGH��23$%'5��VWRUHV�WKH�DGGUHVV�RI�WKH�LQVWUXFWLRQ�FXUUHQWO\�LQ�
WKH�SURJUDP�GDWD�EXV��7KH�IHWFK�IRU�WKLV�LQVWUXFWLRQ�ZDV�FRPSOHWHG�EHIRUH�WKH�'63�HQWHUHG�'HEXJ�
PRGH��,W�FDQ�EH�UHDG�RQO\�WKURXJK�WKH�-7$*�SRUW�

� 7KH�2Q&(�3$%�5HJLVWHU�IRU�([HFXWH��23$%(;��VWRUHV�WKH�DGGUHVV�RI�WKH�LQVWUXFWLRQ�FXUUHQWO\�LQ�
WKH�LQVWUXFWLRQ�ODWFK��7KLV�LQVWUXFWLRQ�ZRXOG�KDYH�EHHQ�GHFRGHG�DQG�H[HFXWHG�LI�WKH�'63�KDG�QRW�
HQWHUHG�'HEXJ�PRGH��7KH�23$%(;�UHJLVWHU�FDQ�EH�UHDG�RQO\�WKURXJK�WKH�-7$*�SRUW�

7KH�FLUFXODU�WUDFH�EXIIHU�FRQWDLQV����ELW�UHJLVWHUV�DQG�D���ELW�FRXQWHU��$OWKRXJK�DOO����RI�WKH�WUDFH�EXIIHU�
UHJLVWHUV�KDYH�WKH�VDPH�DGGUHVV��DQ\�UHDG�DFFHVV�WR�WKH�WUDFH�EXIIHU�DGGUHVV�LQFUHPHQWV�WKH�FRXQWHU��WKXV�
SRLQWLQJ�WR�WKH�QH[W�WUDFH�EXIIHU�UHJLVWHU��

:KHQ�WKH�'63�HQWHUV�'HEXJ�PRGH��WKH�WUDFH�EXIIHU�FRXQWHU�SRLQWV�WR�WKH�WUDFH�EXIIHU�UHJLVWHU�FRQWDLQLQJ�
WKH�DGGUHVV�RI�WKH�ODVW�H[HFXWHG�LQVWUXFWLRQV��7KH�ILUVW�WUDFH�EXIIHU�UHDG�REWDLQV�WKH�ROGHVW�DGGUHVV��DQG�WKH�
IROORZLQJ�WUDFH�EXIIHU�UHDGV�REWDLQ�WKH�RWKHU�DGGUHVVHV�IURP�WKH�ROGHVW�WR�QHZHVW��LQ�RUGHU�RI�H[HFXWLRQ�

$�FRPSOHWH�VHW�RI����UHDGV�RI�WKH�WUDFH�EXIIHU�PXVW�EH�SHUIRUPHG��VLQFH�HDFK�UHDG�LQFUHPHQWV�WKH�WUDFH�
EXIIHU�SRLQWHU��WKXV�SRLQWLQJ�WR�WKH�QH[W�ORFDWLRQ��$IWHU����UHDGV��WKH�SRLQWHU�LQGLFDWHV�WKH�VDPH�ORFDWLRQ�DV�
LW�GLG�EHIRUH�WKH�UHDG�SURFHGXUH�VWDUWHG�

����JTAG Port
7KH�-RLQW�7HVW�$FWLRQ�*URXS��-7$*��SRUW�LV�D�XVHU�DFFHVVLEOH�WHVW�DFFHVV�SRUW��7$3��WKDW�SURYLGHV�D�ZD\�WR�
HQWHU�'HEXJ�PRGH�DQG�DFFHVV�WKH�2Q&(�FRQWUROOHU��)LJXUH�����VKRZV�WKH�7$3�EORFN�GLDJUDP�
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Figure 3-1.   TAP Block Diagram

3.1    TAP Controller
7KH�-7$*�SRUW�FRQVLVWV�RI�D�7$3�FRQWUROOHU�VWDWH�PDFKLQH�WKDW�FRQWUROV�WKH�RSHUDWLRQ�RI�WKH�-7$*�ORJLF�
�VHH�)LJXUH�������7KH�YDOXH�RQ�WKH�706�VLJQDO�FKDQJHV�WKH�7$3�FRQWUROOHU¶V�VWDWH�RQ�WKH�ULVLQJ�HGJH�RI�WKH�
7&.�VLJQDO�

7KHUH�DUH�WZR�SDWKV�WR�WKH�7$3�FRQWUROOHU�VWDWH�PDFKLQH��7KH�ILUVW�SDWK�FRQVLVWV�RI�6HOHFWB'5B6FDQ��
&DSWXUHB'5��6KLIWB'5��([LWB'5��DQG�8SGDWHB'5�VWDWHV��ZKLFK�FDSWXUH�DQG�ORDG�GDWD�LQWR�WKH�WHVW�GDWD�
UHJLVWHU��)RU�H[DPSOH��UHDGLQJ�WKH�SLSHOLQH�UHJLVWHUV�UHTXLUHV�WKH�XVH�RI�WKLV�VHTXHQFH��7KH�VHFRQG�SDWK�
FRQVLVWV�RI�6HOHFWB,5B6FDQ��&DSWXUHB,5��6KLIWB,5��([LWB,5��DQG�8SGDWHB,5�VWDWHV��ZKLFK�FDSWXUH�DQG�ORDG�
LQVWUXFWLRQV�LQWR�WKH�LQVWUXFWLRQ�UHJLVWHU��)RU�H[DPSOH��VKLIWLQJ�LQ�WKH�-7$*�(1$%/(B21&(�LQVWUXFWLRQ�
UHTXLUHV�WKH�XVH�RI�WKLV�VHTXHQFH�
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Figure 3-2.   TAP Controller State Machine
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3.2    Signals
7KH�-7$*�SRUW�KDV�ILYH�VLJQDOV��7&.��706��7',��7'2��DQG�7567��7KH�2Q&(�SRUW�KDV�RQH�VLJQDO��'(��
IRU�XVH�E\�WKH�2Q&(�PRGXOH��7DEOH�����GHVFULEHV�WKH�2Q&(�-7$*�VLJQDOV�

3.3    JTAG Instruction Register
7KH�'63������FRUH�LQFOXGHV�D���ELW�LQVWUXFWLRQ�UHJLVWHU�FRQVLVWLQJ�RI�D�VKLIW�UHJLVWHU�ZLWK�IRXU�SDUDOOHO�
RXWSXWV��'DWD�WUDQVIHUV�IURP�WKH�VKLIW�UHJLVWHU�WR�WKH�SDUDOOHO�RXWSXWV�GXULQJ�WKH�8SGDWH�,5�FRQWUROOHU�VWDWH��
7KH�IRXU�ELWV�GHFRGH�WKH�HLJKW�XQLTXH�LQVWUXFWLRQV�VKRZQ�LQ�7DEOH������7KH�SDUDOOHO�LQSXWV�WR�WKH�
LQVWUXFWLRQ�VKLIW�UHJLVWHU�DUH�ORDGHG�ZLWK����LQ�WKH�OHDVW�VLJQLILFDQW�ELWV��DV�UHTXLUHG�E\�WKH�,(((��������
VWDQGDUG��7KH�WZR�PRVW�VLJQLILFDQW�ELWV�DUH�ORDGHG�ZLWK�WKH�YDOXHV�RI�WKH�FRUH�VWDWXV�ELWV�26>�±�@�IURP�WKH�
26&5��7DEOH�����VKRZV�WKH�SRVVLEOH�YDOXHV�RI�WKH�SDUDOOHO�LQSXWV�WR�WKH�LQVWUXFWLRQ�UHJLVWHU�

Table 3-1.   OnCE/JTAG Signals

Signal Description

DE Debug Event • Bidirectional.
• As input, allows an external command converter to initiate Debug 

mode.
• As output, acknowledges to an external command converter that 

the chip has entered Debug mode.

TCK Test Clock • Input.
• Synchronizes the test logic.

TMS Test Mode Select • Input.
• Sequences the state machine of the test controller.
• Sampled on the rising edge of TCK.

TDI Test Data Input • Input.
• Receives serial test instructions and data.
• Sampled on the rising edge of TCK.

TDO Test Data Output • Output.
• Sends test instructions and data.
• Changes on the falling edge of TCK.

TRST Test Reset • Input.
• Initializes the test controller.

Table 3-2.   JTAG Instructions

B3 B2 B1 B0 INSTRUCTION

0 0 0 0 EXTEST • Selects the boundary scan register.
• Asserts internal reset for the core 

system logic to force a predictable 
internal state during external boundary 
scan operations.

0 0 0 1 SAMPLE/PRELOAD • Makes a snapshot of system data and 
control signals.

• Initializes the boundary scan register 
output cells prior to selection of 
EXTEST, which ensures that known 
data appears on the outputs when the 
EXTEST instruction is entered.
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3.4    JTAG ID Register
7KH�,'&2'(�LQVWUXFWLRQ�VHOHFWV�WKH����ELW�-7$*�,'�5HJLVWHU�WR�DOORZ�WKH�PDQXIDFWXUHU��SDUW�QXPEHU��DQG�
FRPSRQHQW�YHUVLRQ�WR�EH�GHWHUPLQHG�WKURXJK�WKH�7$3��)LJXUH�����VKRZV�WKH�,'�5HJLVWHU�FRQILJXUDWLRQ

�

Figure 3-3.   Identification Register Configuration

0 0 1 0 IDCODE • Selects the identification register that 
allows the manufacturer, part number, 
and component version to be 
determined through the test access 
port.

0 0 1 1 CLAMP • Allows guarding values to be applied 
using the boundary scan register of the 
appropriate ICs while selecting their 
bypass registers.

0 1 0 0 HI-Z • Disables all output drivers.

0 1 1 0 ENABLE_ONCE • Allows the user to perform system 
debug functions.

0 1 1 1 DEBUG_REQUEST • Allows the user to generate a debug 
request signal to the DSP56300 core.

1 1 1 1 BYPASS • Selects the 1-bit BYPASS register, 
which enhances efficiency when the 
device under test is not a DSP56300 
core-based device.

Table 3-3.   Parallel Inputs to the Instruction Shift Register

VALUE STATUS

0001 User mode

0101 External Access/Bus Wait mode

1001 Step mode

1101 Debug mode

Table 3-2.   JTAG Instructions (Continued)

B3 B2 B1 B0 INSTRUCTION

01111231

n n n n 10 0 0 0 0 0 0 1 1 1 0 

2122 1617

 0 0 0 0 0 0 0 0 1 1 0 n n n n n 

IEEE 1149.1
Requirement

Manufacturer
Identity

Design
Center
Number

2728

Manufacturer’s
Use

Core
Number

Chip
Derivative
Number

Version
Number

Sequence Number
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3.5    JTAG Boundary Scan Register
7KH�-7$*�%RXQGDU\�6FDQ�5HJLVWHU��%65��FRQWDLQV�ELWV�IRU�DOO�GHYLFH�VLJQDOV��FORFN�VLJQDOV��DQG�
DVVRFLDWHG�FRQWURO�VLJQDOV��$OO�ELGLUHFWLRQDO�VLJQDOV�KDYH�D�VLQJOH�UHJLVWHU�ELW�LQ�WKH�%65�IRU�VLJQDO�GDWD�DQG�
DUH�FRQWUROOHG�E\�DQ�DVVRFLDWHG�FRQWURO�ELW�LQ�WKH�%65�

����Serial Protocol
%HIRUH�WKH�'63�VWDUWV�DQ\�GHEXJJLQJ�DFWLYLW\��WKH�H[WHUQDO�FRPPDQG�FRQWUROOHU�PXVW�ZDLW�IRU�
DFNQRZOHGJPHQW�RQ�'(�RU�LW�PXVW�SROO�WKH�26>�±�@�ELWV�LQ�WKH�-7$*�LQVWUXFWLRQ�VKLIW�UHJLVWHU��,W�
FRPPXQLFDWHV�ZLWK�WKH�'63�E\�VHQGLQJ���ELW�FRPPDQGV�WKDW�FDQ�EH�IROORZHG�E\����ELWV�RI�GDWD��%RWK�
FRPPDQG�DQG�GDWD�DUH�VHQW�OHDVW�VLJQLILFDQW�ELW��/6%��ILUVW��$Q�H[WHUQDO�FRPPDQG�FRQWUROOHU�FDQ�VHQG�D�
QHZ�FRPPDQG�RQO\�DIWHU�'63�KDV�DFNQRZOHGJHV�H[HFXWLRQ�RI�WKH�SUHYLRXV�FRPPDQG�

)LJXUH�����VKRZV�WKH�UHODWLYH�WLPLQJ�RI�D�ZULWH�FRPPDQG�DQG�)LJXUH�����VKRZV�WKH�UHODWLYH�WLPLQJ�RI�D�
UHDG�FRPPDQG�

Figure 4-1.   Write Command Timing

Figure 4-2.   Read Command Timing

TCK

TDI

DE

Command Command Converter Data

TCK

TDI

TDO

Command

OnCE Data

DE
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����Examples of OnCE/JTAG Interaction
7KLV�VHFWLRQ�FRQWDLQV�VHYHUDO�2Q&(�-7$*�VRIWZDUH�URXWLQH�H[DPSOHV�EDVHG�RQ�WKH�IROORZLQJ�V\VWHP�VHWXS�

� '63������GHYLFH�IRU�UHFHLYLQJ�2Q&(�-7$*�VLJQDOV��(90���

� '63������GHYLFH�IRU�WUDQVPLWWLQJ�2Q&(�-7$*�VLJQDOV��(90���

� 3&�ZLWK�0RWRUROD�'63������WRROV

� /RJLF�DQDO\]HU

7KH�2Q&(�-7$*�HPXODWLRQ�VRIWZDUH�LV�GRZQORDGHG�IURP�WKH�3&�WR�WKH�(90���'63�YLD�WKH�2Q&(�SRUW��
(90���DFWV�DV�DQ�H[WHUQDO�FRPPDQG�FRQWUROOHU��FRQWUROOLQJ�WKH�2Q&(�-7$*�VLJQDOV�RI�(90����7KH�ORJLF�
DQDO\]HU�H[DPLQHV�UHODWLYH�VLJQDO�WLPLQJ��)LJXUH�����VKRZV�WKH�UHODWLRQVKLS�DPRQJ�WKHVH�FRPSRQHQWV�

Figure 5-1.   System Setup

5.1    Entering the Test-Logic-Reset State
7R�NHHS�-7$*�WHVW�ORJLF�WUDQVSDUHQW�WR�V\VWHP�ORJLF��WKH�7$3�FRQWUROOHU�PXVW�EH�IRUFHG�LQWR�WKH�
WHVW�ORJLF�UHVHW�FRQWUROOHU�VWDWH��ZKLFK�UHTXLUHV�

� $VVHUWLQJ�7567�H[WHUQDOO\�GXULQJ�SRZHU�XS

� 6DPSOLQJ�706�DV�D�ORJLFDO���IRU�ILYH�FRQVHFXWLYH�7&.�ULVLQJ�HGJHV�DIWHU�SRZHU�XS�FRPSOHWHV�

2QFH�WKH�WHVW�ORJLF�UHVHW�VWDWH�LV�HQWHUHG��WKH�UXQ�WHVW�LGOH�VWDWH�FDQ�EH�HQWHUHG�E\�FDOOLQJ�WKH�VXEURXWLQH�
-7$*B57,��DV�([DPSOH���VKRZV�

Example 1.  JTAG Run-Text/Idle Mode Sequence

org x:
JTAG_RTI_SEQ:

dc $30 ; go to next state
dc $30 ; go to next state
dc $30 ; go to next state
dc $30 ; go to next state

RESET
TRST
TCK
TMS
TDI
TDO
DE

GPIO

EVM 1 EVM 2

PC with DSP56300 Tools

OnCE/JTAG

Logic Analyzer

GPIO
GPIO
GPIO
GPIO
GPIO
GPIO

Command ControllerTarget DSP
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dc $30 ; go to next state
dc $10 ; go to Run-Test-Idle
dc $00 ; EXIT

org p:
main:

...
jsr JTAG_RTI
...

JTAG_RTI:
 move #JTAG_RTI_SEQ,r0

jsr JTAG_EXECUTE
rts

7KH�-7$*B57,�VXEURXWLQH�VHQGV�D�VHTXHQFH�RI���ELW�GDWD�WR�WKH�-7$*B(;(&87(�VXEURXWLQH��7DEOH�����
OLVWV�WKH�-7$*B57,�VXEURXWLQH�ELW�GHILQLWLRQV�

)RU�H[DPSOH��D�YDOXH�RI�����LQGLFDWHV�WKDW�706� ����7',� ���DUH�VHQW�RQ�WKH�ULVLQJ�HGJH�RI�7&.�DQG�7'2�
LV�QRW�UHDG�RQ�WKH�IDOOLQJ�HGJH�RI�7&.��7KXV��-7$*B57,�VHQGV�D�YDOXH�����ILYH�WLPHV�WR�HQWHU�WKH�
WHVW�UHVHW�ORJLF�VWDWH�DQG�WKHQ�VHQGV�D�YDOXH�RI������706� ����7',� ���7'2�LV�QRW�UHDG��WR�HQWHU�WKH�
UXQ�WHVW�LGOH�VWDWH�

7KH�-7$*B(;(&87(�VXEURXWLQH�VKRZQ�LQ�([DPSOH���HPXODWHV�2Q&(�-7$*�RSHUDWLRQ��7KH�
-7$*B(;(&87(�URXWLQH�LV�UHSHDWHG�XQWLO�DQ�H[LW�YDOXH�RI�����LV�HQFRXQWHUHG��)RU�H[DPSOH��ZKHQ�WKH�
-7$*B57,�VHQGV�DQ���ELW�GDWD��WKH�-7$*B(;(&87(�ILUVW�GHWHUPLQHV�LI�ELW���LV�VHW�WR�LQGLFDWH�WKDW�7'2�
QHHGV�WR�EH�UHDG��1H[W��WKH�-7$*B(;(&87(�VXEURXWLQH�GHWHUPLQHV�WKH�YDOXH�RI�ELW����WKHQ�VHWV�RU�FOHDUV�
WKH�706�YDOXH�DFFRUGLQJO\��1H[W��WKH�VXEURXWLQH�GHWHUPLQHV�WKH�YDOXH�RI�ELW���DQG�VHWV�RU�FOHDUV�WKH�7',�
YDOXH�DFFRUGLQJO\��7KH�7&.�VLJQDO�LV�WKHQ�WRJJOHG�WR�VHQG�WKH�YDOXHV�RQ�WKH�-7$*�VLJQDOV�

Example 2.  JTAG_EXECUTE Subroutine

JTAG_EXECUTE:
move x:(r0)+,a1
tst a
beq done
move a1,x:JTAG_CMD
brclr #DATA_RD,x:JTAG_CMD,no_read

read_TDO
brclr #TDO_BIT,x:M_PDRD,TDO_CLR

TDO_SET
move #>1,a
bra no_read

TDO_CLR
move #>0,a

no_read
brclr #DATA_TMS,x:JTAG_CMD,TMS_CLR

TMS_SET
bset #TMS_BIT,x:M_PDRD
bra >cont1

TMS_CLR
bclr #TMS_BIT,x:M_PDRD

cont1
brclr #DATA_TDI,x:JTAG_CMD,TDI_CLR

TDI_SET
bset #TDI_BIT,x:M_PDRD
bra >cont2

TDI_CLR
bclr #TDI_BIT,x:M_PDRD

cont2
bset #TCK_BIT,x:M_PDRD
rep #3

Table 5-1.   JTAG_RTI Subroutine Bit Definitions

7-6 5 4 3 2 1-0

Reserved TMS to send TDI to send Reserved Read TDO Reserved
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nop
bclr #TCK_BIT,x:M_PDRD
bra >JTAG_EXECUTE

done
rts

5.2    Executing the JTAG DEBUG_REQUEST Instruction
2QFH�WKH�7$3�FRQWUROOHU�LV�LQ�WKH�UXQ�WHVW�LGOH�VWDWH��WKH�-7$*�'(%8*B5(48(67�LQVWUXFWLRQ�FDQ�EH�
H[HFXWHG�WR�DVVHUW�DQ�LQWHUQDO�GHEXJ�UHTXHVW�VLJQDO��$V�7DEOH�����RQ�SDJH����VKRZV��WR�VHQG�WKH�
'(%8*B5(48(67�LQVWUXFWLRQ��WKH�-7$*�,QVWUXFWLRQ�5HJLVWHU�UHTXLUHV�D�YDOXH�RI�������1RWH�WKDW�WKH�
PRVW�VLJQLILFDQW�ELW�RI�WKH�-7$*�,QVWUXFWLRQ�5HJLVWHU�LV�VHQW�ILUVW��([DPSOH���VKRZV�WKH�-7$*�
'(%8*B5(48(67�VHTXHQFH�

Example 3.  JTAG DEBUG_REQUEST Sequence

org x:
JTAG_DR_SEQ:

dc $30 ; go to Select DR
dc $30 ; go to Select IR
dc $10 ; go to Capture IR
dc $10 ; go to Shift IR
dc $14 ; go to Shift IR - 1
dc $14 ; go to Shift IR - 1
dc $14 ; go to Shift IR - 1
dc $24 ; go to Exit IR  - 0
dc $30 ; go to Update IR
dc $10 ; go to Run-Test-Idle
dc $00 ; EXIT

org p:
main:

...
jsr JTAG_DR
...

JTAG_DR:
 move #JTAG_DR_SEQ,r0

jsr JTAG_EXECUTE
rts

5.3    Executing the JTAG ENABLE_ONCE Instruction
7R�GHWHUPLQH�ZKHWKHU�WKH�'63�KDV�HQWHUHG�'HEXJ�PRGH��WKH�VWDWXV�RI�WKH�-7$*�,QVWUXFWLRQ�6KLIW�5HJLVWHU�
FDQ�EH�SROOHG�E\�VKLIWLQJ�LQ�WKH�-7$*�(1$%/(B21&(�LQVWUXFWLRQ�DQG�UHDGLQJ�WKH�VWDWXV�LQIRUPDWLRQ�WKDW�
LV�VKLIWHG�RXW��7KH�-7$*�,QVWUXFWLRQ�5HJLVWHU�UHTXLUHV�D�YDOXH�RI�������VHH�7DEOH�����RQ�SDJH������$W�WKH�
VDPH�WLPH�WKDW�WKH�(1$%/(B21&(�LQVWUXFWLRQ�LV�VKLIWHG�LQ��WKH�SDUDOOHO�LQSXWV�WR�WKH�LQVWUXFWLRQ�VKLIW�
UHJLVWHU�VKRXOG�KDYH�D�YDOXH�RI�������VHH�7DEOH�����RQ�SDJH�����WR�LQGLFDWH�WKDW�WKH�'63�KDV�HQWHUHG�'HEXJ�
PRGH��([DPSOH���VKRZV�WKH�-7$*�(1$%/(B21&(�VHTXHQFH�

Example 4.  JTAG ENABLE_ONCE Instruction

org x:
JTAG_ENBL_ONCE_SEQ:

dc $30 ; go to Select DR
dc $30 ; go to Select IR
dc $10 ; go to Capture IR
dc $10 ; go to Shift IR 
dc $04 ; go to Shift IR - 0
dc $14 ; go to Shift IR - 1
dc $14 ; go to Shift IR - 1
dc $24 ; go to Exit IR  - 0
dc $30 ; go to Update IR
dc $10 ; go to Run-Test-Idle
dc $00 ; EXIT
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org p:
main:

...
jsr JTAG_ENBL_ONCE
...

JTAG_ENBL_ONCE:
 move #JTAG_ENBL_ONCE_SEQ,r0

jsr JTAG_EXECUTE
rts

$QRWKHU�ZD\�WR�GHWHUPLQH�ZKHWKHU�WKH�'63�KDV�HQWHUHG�'HEXJ�PRGH�LV�WR�PRQLWRU�WKH�'(�VLJQDO��(YHU\�
WLPH�WKH�'63�DFNQRZOHGJHV�WKH�H[HFXWLRQ�RI�DQ�LQVWUXFWLRQ�LQ�'HEXJ�PRGH��LW�JHQHUDWHV�D�SXOVH�

5.4    Reading the Pipeline Registers
$IWHU�WKH�-7$*�LQVWUXFWLRQV�'(%8*B5(48(67�DQG�(1$%/(B21&(�FRPSOHWH��DQG�DIWHU�WKH�FRUH�
VWDWXV�KDV�EHHQ�SROOHG�WR�YHULI\�WKDW�WKH�'63�LV�LQ�'HEXJ�PRGH��WKH�SLSHOLQH�PXVW�EH�VDYHG�EHIRUH�
GHEXJJLQJ�VWDUWV�

$V�([DPSOH���VKRZV��UHDGLQJ�WKH�SLSHOLQH�UHJLVWHUV�UHTXLUHV�WKH�IROORZLQJ�VWHSV�

�� 6HQG�WKH���ELW�FRPPDQG���%�WR�UHDG�WKH�23,/5��QR�*2��QR�(;,7�DQG�UHDG�WKH����ELW�GDWD�

�� 6HQG�WKH���ELW�FRPPDQG���$�WR�UHDG�WKH�23'%5��QR�*2��QR�(;,7�DQG�UHDG�WKH����ELW�GDWD�

Example 5.  Pipeline Register Read Sequence

org x:
JTAG_PIPELN_RD_SEQ:

dc $30 ; go to Select DR
dc $10 ; go to Capture DR

;command: $8B
dc $10 ; go to Shift DR
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1

;read data
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0

;read data
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0

;read data
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $24 ; go to Exit DR  - 0

dc $30 ; go to Update DR
dc $30 ; go to Select DR
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dc $10 ; go to Capture DR
;command: $8A

dc $10 ; go to Shift DR
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1

;read data
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0

;read data
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0

;read data
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $24 ; go to Exit DR  - 0

dc $30 ; go to Update DR
dc $10 ; go to Run-Test-Idle
dc $00 ; Exit

org p:
main:

...
jsr JTAG_PIPELN_RD
...

JTAG_XRAM_WR:
 move #JTAG_PIPELN_RD_SEQ,r0

jsr JTAG_EXECUTE
rts

5.5    Reading the Trace Buffer
5HDGLQJ�WKH�LQIRUPDWLRQ�DVVRFLDWHG�ZLWK�WKH�WUDFH�EXIIHU�HQDEOHV�DQ�H[WHUQDO�SURJUDP�WR�UHFRQVWUXFW�WKH�IXOO�
WUDFH�RI�WKH�H[HFXWHG�SURJUDP�

$V�([DPSOH���VKRZV��UHDGLQJ�WKH�WUDFH�EXIIHU�UHTXLUHV�WKH�IROORZLQJ�VWHSV�

�� 6HQG�WKH���ELW�FRPPDQG���)�WR�UHDG�WKH�23$%)5��QR�*2��QR�(;,7�DQG�UHDG�WKH����ELW�GDWD�

�� 6HQG�WKH���ELW�FRPPDQG�����WR�UHDG�WKH�23$%'5��QR�*2��QR�(;,7�DQG�UHDG�WKH����ELW�GDWD�

�� 6HQG�WKH���ELW�FRPPDQG�����WR�UHDG�WKH�23$%(;��QR�*2��QR�(;,7�DQG�UHDG�WKH����ELW�GDWD�

�� 6HQG�WKH���ELW�FRPPDQG�����WR�UHDG�WKH�7UDFH�%XIIHU�DQG�,QFUHPHQW�3RLQWHU��QR�*2��QR�(;,7�DQG�UHDG�
WKH����ELW�GDWD�

�� 5HSHDW�WKH�ODVW�VWHS�IRU�WKH�HQWLUH�),)2�����WLPHV��
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Example 6.  Trace Buffer Read Sequence

org x:
JTAG_TRBUFF_RD_SEQ:

dc $30 ; go to Select DR
dc $10 ; go to Capture DR

;command: $8F
dc $10 ; go to Shift DR
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1

;read data
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0

;read data
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0

;read data
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $24 ; go to Exit DR  - 0

dc $30 ; go to Update DR
dc $30 ; go to Select DR
dc $10 ; go to Capture DR

;command: $90
dc $10 ; go to Shift DR
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1

;read data
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0

;read data
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0

;read data
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
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dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $24 ; go to Exit DR  - 0

dc $30 ; go to Update DR
dc $30 ; go to Select DR
dc $10 ; go to Capture DR

;command: $91
dc $10 ; go to Shift DR
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1

;read data
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0

;read data
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0

;read data
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $24 ; go to Exit DR  - 0

dc $30 ; go to Update DR
;REPEAT THIS SEQUENCE 12X.

dc $30 ; go to Select DR
dc $10 ; go to Capture DR

;command: $92
dc $10 ; go to Shift DR
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1

;read data
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0

;read data
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0

;read data
dc $04 ; go to Shift DR - 0
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dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $24 ; go to Exit DR  - 0

dc $30 ; go to Update DR
dc $10 ; go to Run-Test-Idle
dc $00 ; Exit

org p:
main:

...
jsr JTAG_TRBUFF_RD
...

JTAG_XRAM_WR:
 move #JTAG_TRBUFF_RD_SEQ,r0

jsr JTAG_EXECUTE
rts

5.6    Writing to Memory
7KLV�H[DPSOH�VKRZV�KRZ�WR�ZULWH�D�YDOXH�WR�;�PHPRU\��7KH�DVVHPEO\�FRGH�WR�SHUIRUP�WKLV�ZULWH�WR�
PHPRU\�LV�

move #$c0ffee,x0 ;opcode: $44f400
;data: $c0ffee

move x0,x:(r0)+ ;opcode: $448500

$V�([DPSOH���VKRZV��ZULWLQJ�WR�PHPRU\�UHTXLUHV�WKH�IROORZLQJ�VWHSV�

�� 6HQG�WKH���ELW�FRPPDQG���$�WR�ZULWH�WR�WKH�23'%5��QR�*2��QR�(;,7�DQG�VHQG�WKH����ELW�RSFRGH�
���I����

�� 6HQG�WKH���ELW�FRPPDQG���$�WR�ZULWH�WR�WKH�23'%5��*2��QR�(;,7�DQG�VHQG�WKH����ELW�GDWD��F�IIHH�

�� 6HQG�WKH���ELW�FRPPDQG���$�WR�ZULWH�WR�WKH�23'%5��*2��QR�(;,7�DQG�VHQG�WKH����ELW�RSFRGH�
��������

Example 7.  Write-to-Memory Sequence

org x:
JTAG_XRAM_WR_SEQ:

dc $30 ; go to Select DR
dc $10 ; go to Capture DR

;command: $0A
dc $10 ; go to Shift DR
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0

;data: $00
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0

;data: $F4
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
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dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1

;data: $44
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $24 ; go to Exit DR  - 0

dc $30 ; go to Update DR
dc $30 ; go to Select DR
dc $10 ; go to Capture DR

;command: $4A
dc $10 ; go to Shift DR
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0

;data: $EE
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1

;data: $FF
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1

;data: $C0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $34 ; go to Exit DR  - 1

;
dc $30 ; go to Update DR
dc $30 ; go to Select DR
dc $10 ; go to Capture DR

;command: $4A
dc $10 ; go to Shift DR
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0

;data: $00
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0

;data: $85
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
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dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1

;data: $44
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $24 ; go to Exit DR  - 0

dc $30 ; go to Update DR
dc $10 ; go to Run-Test-Idle
dc $00 ; Exit

org p:
main:

...
jsr JTAG_XRAM_WR
...

JTAG_XRAM_WR:
 move #JTAG_XRAM_WR_SEQ,r0

jsr JTAG_EXECUTE
rts

5.7    Reading from Memory
7KLV�H[DPSOH�VKRZV�KRZ�WR�UHDG�D�YDOXH�IURP�3�PHPRU\��7KH�DVVHPEO\�FRGH�WR�SHUIRUP�WKLV�UHDG�IURP�
PHPRU\�LV�

movep (r0)+,x:OGDB ;opcode: $08d87c

$V�([DPSOH���VKRZV��UHDGLQJ�IURP�PHPRU\�UHTXLUHV�WKH�IROORZLQJ�VWHSV�

�� 6HQG�WKH���ELW�FRPPDQG���$�WR�ZULWH�WR�WKH�23'%5��*2��QR�(;,7�DQG�VHQG�WKH����ELW�RSFRGH�
���G��F�

�� 6HQG�WKH���ELW�FRPPDQG�����WR�UHDG�WKH�2*'%5�QR�*2��QR�(;,7�DQG�UHDG�WKH����ELW�GDWD�

Example 8.  Read-from-Memory Sequence

org x:
JTAG_PRAM_RD_SEQ:

dc $30 ; go to Select DR
dc $10 ; go to Capture DR

;command: $4A
dc $10 ; go to Shift DR
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0

;data: $7C
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0

;data: $D8
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1
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dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $14 ; go to Shift DR - 1

;data: $08
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $24 ; go to Exit DR  - 0

;
dc $30 ; go to Update DR
dc $30 ; go to Select DR
dc $10 ; go to Capture DR

;command: $89
dc $10 ; go to Shift DR
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $14 ; go to Shift DR - 1

;read byte
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0

;read byte
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0

;read byte
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $04 ; go to Shift DR - 0
dc $24 ; go to Exit DR  - 0

dc $30 ; go to Update DR
dc $10 ; go to Run-Test-Idle
dc $00 ; Exit

org p:
main:

...
jsr JTAG_PRAM_RD
...

JTAG_XRAM_WR:
 move #JTAG_PRAM_RD_SEQ,r0

jsr JTAG_EXECUTE
rts
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