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C H A P T E R  F I V E :  Check Waveform Status

In this chapter, see how

½ To use status registers
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C H A P T E R  F I V E  Check Waveform Status

Use Status Registers

$�ZLGH�UDQJH�RI �VWDWXV�UHJLVWHUV�DOORZV�\RX�WR�TXLFNO\�GHWHUPLQH�:DYHUXQQHU�LQWHUQDO�SURFHVVLQJ�VWDWXV�DW�DQ\
WLPH��7KHVH�UHJLVWHUV�DQG�WKH�RVFLOORVFRSH·V�VWDWXV�UHSRUWLQJ�V\VWHP��ZKLFK�JURXS�UHODWHG�IXQFWLRQV�WRJHWKHU��DUH
GHVLJQHG�WR�FRPSO\�ZLWK�,(((�������UHFRPPHQGDWLRQV��6RPH��VXFK�DV�WKH�6WDWXV�%\WH�5HJLVWHU��67%��RU�WKH
6WDQGDUG�(YHQW�6WDWXV�5HJLVWHU��(65���DUH�UHTXLUHG�E\�WKH�,(((�������6WDQGDUG��2WKHUV�DUH�GHYLFH�VSHFLILF�
LQFOXGLQJ�WKH�&RPPDQG�(UURU�5HJLVWHU��&05��DQG�([HFXWLRQ�(UURU�5HJLVWHU��(;5���7KRVH�FRPPDQGV
DVVRFLDWHG�ZLWK�,(((�������PDQGDWRU\�VWDWXV�UHJLVWHUV�DUH�SUHFHGHG�E\�DQ�DVWHULVN��
��

OVERVIEW

7KH�6WDQGDUG�(YHQW�6WDWXV�%LW��(6%��DQG�WKH�,QWHUQDO�6WDWXV�&KDQJH�%LW��,1%��LQ�WKH�6%5�DUH�VXPPDU\�ELWV�RI
WKH�(65�DQG�WKH�,QWHUQDO�6WDWH�&KDQJH�5HJLVWHU��,15���7KH�0HVVDJH�$YDLODEOH�%LW��0$9��LV�VHW�ZKHQHYHU�WKHUH
DUH�GDWD�E\WHV�LQ�WKH�RXWSXW�TXHXH��7KH�9DOXH�$GDSWHG�%LW��9$%��LQGLFDWHV�WKDW�D�SDUDPHWHU�YDOXH�ZDV�DGDSWHG
GXULQJ�D�SUHYLRXV�FRPPDQG�LQWHUSUHWDWLRQ��)RU�H[DPSOH��LI �WKH�FRPPDQG�7',9�����86�ZDV�UHFHLYHG��WKH
WLPHEDVH�ZRXOG�EH�VHW�WR���PV�GLY�DORQJ�ZLWK�WKH�9$%�ELW�

7KH�0DVWHU�6XPPDU\�6WDWXV�ELW��066��LQGLFDWHV�D�UHTXHVW�IRU�VHUYLFH�IURP�WKH�RVFLOORVFRSH��<RX�FDQ�RQO\�VHW
WKH�066�ELW�LI �\RX�KDYH�HQDEOHG�RQH�RU�PRUH�RI �WKH�RWKHU�67%�ELWV�ZLWK�WKH�6HUYLFH�5HTXHVW�(QDEOH�5HJLVWHU
�65(��

$OO�(QDEOH�UHJLVWHUV��65(��(6(�DQG�,1(��DUH�XVHG�WR�JHQHUDWH�D�ELW�ZLVH�$1'�ZLWK�WKHLU�DVVRFLDWHG�VWDWXV
UHJLVWHUV��7KH�ORJLFDO�25�RI �WKLV�RSHUDWLRQ�LV�UHSRUWHG�WR�WKH�67%�UHJLVWHU��$W�SRZHU�RQ��DOO�(QDEOH�UHJLVWHUV�DUH
]HUR��LQKLELWLQJ�DQ\�UHSRUWLQJ�WR�WKH�67%�

7KH�(65�SULPDULO\�VXPPDUL]HV�HUURUV��ZKHUHDV�WKH�,15�UHSRUWV�LQWHUQDO�FKDQJHV�WR�WKH�LQVWUXPHQW��$GGLWLRQDO
GHWDLOV�RI �HUURUV�UHSRUWHG�E\�(65�FDQ�EH�REWDLQHG�ZLWK�WKH�TXHULHV�CMR?��DDR?��EXR?�DQG�URR?�

7KH�UHJLVWHU�VWUXFWXUH�FRQWDLQV�RQH�DGGLWLRQDO�UHJLVWHU��QRW�VKRZQ�RQ�WKH�QH[W�SDJH��)LJ�����7KLV�LV�WKH�3DUDOOHO
3ROO�(QDEOH�5HJLVWHU��35(���ZKLFK�EHKDYHV�H[DFWO\�OLNH�WKH�65(��EXW�VHWV�WKH�´LVWµ�ELW�XVHG�LQ�WKH�3DUDOOHO�3ROO�
5HDG�WKH�´LVWµ�ELW�ZLWK�WKH�*IST?�TXHU\�

Example:�,I �\RX�ZHUH�WR�VHQG�WKH�HUURQHRXV�FRPPDQG�75,*B0$.(�6,1*/(�WR�\RXU�:DYHUXQQHU��WKH
RVFLOORVFRSH�ZRXOG�UHMHFW�LW�DQG�VHW�WKH�&RPPDQG�(UURU�5HJLVWHU��&05��WR�WKH�YDOXH����XQUHFRJQL]HG
FRPPDQG�TXHU\�KHDGHU���7KH�QRQ�]HUR�YDOXH�RI �&05�ZRXOG�EH�UHSRUWHG�WR�%LW���RI �WKH�6WDQGDUG�(YHQW
6WDWXV�5HJLVWHU��(65���ZKLFK�LV�WKHQ�VHW��1RWKLQJ�IXUWKHU�ZRXOG�RFFXU�XQOHVV�WKH�FRUUHVSRQGLQJ�%LW���RI �WKH
6WDQGDUG�(YHQW�6WDWXV�(QDEOH�5HJLVWHU��(6(��ZDV�VHW�ZLWK�WKH�FRPPDQG�*ESE 32��HQDEOLQJ�%LW���RI �(65�WR
EH�VHW�IRU�UHSRUWLQJ�WR�WKH�VXPPDU\�ELW�(6%�RI �WKH�67%�
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R equest
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(6% 0$9 9$% ,1%

S tandard E vent
S tatus R eg ister
R ead by *ESR?

6HH� �FRPPDQG�IRU�WKH�LQWHUSUHWDWLRQ�RI �WKH�ELWV�INR

P ower O N
U ser request ( )URR?
C ommand error found ( )CMR?
E xecution error detected ( )EXR?
D evice spec ific error ( )DDR?
Q uery error
R equest control (unused)
O peration complete

I nternal State
C hang e R eg ister
R ead by INR?

I nternal S tate C hange
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Set by 
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R ead by *STB?
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,I �\RX�HQDEOHG�WKH�VHWWLQJ�RI �WKH�(6%�VXPPDU\�ELW�LQ�67%��DJDLQ�QRWKLQJ�ZRXOG�RFFXU�XQOHVV�\RX�HQDEOHG
IXUWKHU�UHSRUWLQJ�E\�VHWWLQJ�WKH�FRUUHVSRQGLQJ�ELW�LQ�WKH�6HUYLFH�5HTXHVW�(QDEOH�5HJLVWHU�ZLWK�WKH�FRPPDQG
*SRE 32��7KH�JHQHUDWLRQ�RI �D�QRQ�]HUR�YDOXH�RI �&05�ZRXOG�ULSSOH�WKURXJK�WR�066��JHQHUDWLQJ�D�6HUYLFH
5HTXHVW��654��

<RX�FDQ�UHDG�WKH�YDOXH�RI �&05�DQG�VLPXOWDQHRXVO\�UHVHW�WR�]HUR�DW�DQ\�WLPH�ZLWK�WKH�FRPPDQG�CMR?��7KH
RFFXUUHQFH�RI �D�FRPPDQG�HUURU�FDQ�DOVR�EH�GHWHFWHG�E\�DQDO\]LQJ�WKH�UHVSRQVH�WR�*ESR?��+RZHYHU��LI �\RX
PXVW�VXUYH\�VHYHUDO�W\SHV�RI �SRWHQWLDO�HUURUV��LW�LV�XVXDOO\�IDU�PRUH�HIILFLHQW�WR�HQDEOH�SURSDJDWLRQ�RI �WKH�HUURUV
RI �LQWHUHVW�LQWR�WKH�67%�ZLWK�WKH�HQDEOH�UHJLVWHUV�(6(�DQG�,1(�

7R�VXPPDUL]H��D�FRPPDQG�HUURU��&05��VHWV�%LW���RI �(65�LI

D� %LW���RI �(6(�LV�VHW��(6%�RI �67%�LV�DOVR�VHW��RU

E� %LW���RI �65(�LV�VHW��066�546�RI �67%�LV�DOVR�VHW�DQG�D�6HUYLFH�5HTXHVW�LV�JHQHUDWHG�

STATUS BYTE REGISTER (STB)

67%�LV�WKH�:DYHUXQQHU�FHQWUDO�UHSRUWLQJ�VWUXFWXUH��,W�LV�PDGH�XS�RI �HLJKW�VLQJOH�ELW�VXPPDU\�PHVVDJHV��WKUHH
RI �ZKLFK�DUH�XQXVHG��WKDW�UHIOHFW�WKH�FXUUHQW�VWDWXV�RI �WKH�RVFLOORVFRSH·V�DVVRFLDWHG�GDWD�VWUXFWXUHV�

½ %LW���LV�WKH�,1%�VXPPDU\�ELW�RI �WKH�,QWHUQDO�6WDWH�&KDQJH�5HJLVWHU��,W�LV�VHW�LI �DQ\�,15�ELWV�DUH�VHW�
SURYLGHG�WKH\�DUH�HQDEOHG�E\�WKH�FRUUHVSRQGLQJ�ELW�RI �WKH�,1(�UHJLVWHU�

½ %LW���LV�WKH�9$%�ELW��LQGLFDWLQJ�WKDW�D�SDUDPHWHU�YDOXH�ZDV�DGDSWHG�GXULQJ�D�SUHYLRXV�FRPPDQG
LQWHUSUHWDWLRQ�

½ %LW���LV�WKH�0$9�ELW��LQGLFDWLQJ�WKDW�WKH�LQWHUIDFH�RXWSXW�TXHXH�LV�QRW�HPSW\�

½ %LW���LV�WKH�VXPPDU\�ELW�(6%�RI �WKH�(65��,W�LV�VHW�LI �DQ\�RI �WKH�ELWV�RI �WKH�(65�DUH�VHW��SURYLGHG�WKH\�DUH
HQDEOHG�E\�WKH�FRUUHVSRQGLQJ�ELW�RI �WKH�(6(�UHJLVWHU�

½ %LW���LV�HLWKHU�WKH�066�RU�546��5HTXHVW�IRU�6HUYLFH��ELW�

<RX�FDQ�UHDG�WKH�67%�XVLQJ�WKH�*STB?�TXHU\��,W�UHDGV�DQG�FOHDUV�WKH�67%��LQ�ZKLFK�FDVH�%LW���LV�WKH�066�ELW�
$QG�LW�LQGLFDWHV�ZKHWKHU�WKH�RVFLOORVFRSH�KDV�DQ\�UHDVRQ�WR�UHTXHVW�VHUYLFH��7KH�UHVSRQVH�WR�WKH�TXHU\
UHSUHVHQWV�WKH�ELQDU\�ZHLJKWHG�VXP�RI �WKH�UHJLVWHU�ELWV��7KH�UHJLVWHU�LV�FOHDUHG�E\�*STB?��ALST"��*CLS��RU
ZLWK�:DYHUXQQHU�SRZHULQJ�XS�

$QRWKHU�ZD\�WR�UHDG�WKH�67%�LV�XVLQJ�WKH�VHULDO�SROO��VHH�&KDSWHU�����,Q�WKLV�FDVH��%LW���LV�WKH�546�ELW��LQGLFDWLQJ
WKDW�WKH�LQVWUXPHQW�KDV�DFWLYDWHG�WKH�654�OLQH�RQ�WKH�*3,%��7KH�VHULDO�SROO�FOHDUV�RQO\�WKH�546�ELW��$QG�WKH
67%·V�066�ELW��DQG�DQ\�RWKHU�ELWV�ZKLFK�FDXVHG�066�WR�EH�VHW��ZLOO�UHPDLQ�VHW�DIWHU�WKH�SROO��7KHVH�ELWV�PXVW�EH
UHVHW�

STANDARD EVENT STATUS REGISTER (ESR)

(65�LV�D����ELW�UHJLVWHU�UHIOHFWLQJ�WKH�RFFXUUHQFH�RI �HYHQWV��(65�ELW�DVVLJQPHQWV�KDYH�EHHQ�VWDQGDUGL]HG�E\
,(((��������2QO\�WKH�ORZHU�HLJKW�ELWV�DUH�FXUUHQWO\�LQ�XVH�



48 ,668('��)HEUXDU\����� /7;;;�5&0�(�5HY�$

5HDG�(65�XVLQJ�*ESR?��7KH�UHVSRQVH�LV�WKH�ELQDU\�ZHLJKWHG�VXP�RI �WKH�UHJLVWHU�ELWV��7KH�UHJLVWHU�LV�FOHDUHG
ZLWK�*ESR?�RU�ALST?��RU�ZLWK�*CLS�RU�SRZHULQJ�RQ�WKH�VFRSH�

Example:�7KH�UHVSRQVH�PHVVDJH�*ESR 160�WHOOV�\RX�WKDW�D�FRPPDQG�HUURU�RFFXUUHG�DQG�WKDW�WKH�(65�LV
EHLQJ�UHDG�IRU�WKH�ILUVW�WLPH�DIWHU�SRZHU�RQ��7KH�YDOXH�����FDQ�EH�EURNHQ�GRZQ�LQWR������%LW����SOXV�����ELW����
6HH�WKH�WDEOH�ZLWK�WKH�ESR�FRPPDQG�GHVFULSWLRQ�LQ�3DUW�7ZR�IRU�WKH�FRQGLWLRQV�FRUUHVSRQGLQJ�WR�WKH�ELWV�VHW�

7KH�3RZHU�21�ELW�DSSHDUV�RQO\�RQ�WKH�ILUVW�*ESR?�TXHU\�DIWHU�SRZHU�RQ��DV�WKH�TXHU\�FOHDUV�WKH�UHJLVWHU��<RX
FDQ�GHWHUPLQH�WKLV�W\SH�RI �FRPPDQG�HUURU�E\�UHDGLQJ�WKH�&05�ZLWK�CMR?��,W�LV�QRW�QHFHVVDU\�WKDW�\RX�UHDG�
RU�VLPXOWDQHRXVO\�FOHDU��WKLV�UHJLVWHU�LQ�RUGHU�WR�VHW�WKH�&05�ELW�LQ�WKH�(65�RQ�WKH�QH[W�FRPPDQG�HUURU�

STANDARD EVENT STATUS ENABLE REGISTER (ESE)

7KLV�UHJLVWHU�DOORZV�\RX�WR�UHSRUW�RQH�RU�PRUH�HYHQWV�LQ�WKH�(65�WR�WKH�(6%�VXPPDU\�ELW�LQ�WKH�67%�

0RGLI\�(6(�ZLWK�*ESE�DQG�FOHDU�LW�ZLWK�*ESE 0��RU�ZLWK�SRZHU�RQ��5HDG�LW�ZLWK�*ESE?�

Example:�8VH�*ESE�4 WR�VHW�ELW����ELQDU\����RI �WKH�(6(�5HJLVWHU��DQG�HQDEOH�TXHU\�HUURUV�WR�EH�UHSRUWHG�

SERVICE REQUEST ENABLE REGISTER (SRE)

65(�VSHFLILHV�ZKLFK�6WDWXV�%\WH�5HJLVWHU�VXPPDU\�ELW�RU�ELWV�ZLOO�EULQJ�DERXW�D�VHUYLFH�UHTXHVW��7KLV�UHJLVWHU
FRQVLVWV�RI �HLJKW�ELWV��6HWWLQJ�D�ELW�DOORZV�WKH�VXPPDU\�ELW�ORFDWHG�DW�WKH�VDPH�ELW�SRVLWLRQ�LQ�WKH�6%5�WR
JHQHUDWH�D�VHUYLFH�UHTXHVW��SURYLGHG�WKDW�WKH�DVVRFLDWHG�HYHQW�EHFRPHV�WUXH��%LW����066��FDQQRW�EH�VHW�DQG�LV
DOZD\V�UHSRUWHG�DV�]HUR�LQ�UHVSRQVH�WR�*SRE?�

0RGLI\�65(�ZLWK�*SRE�DQG�FOHDU�LW�ZLWK�*SRE 0��RU�ZLWK�SRZHU�RQ��5HDG�LW�XVLQJ�*SRE?�

PARALLEL POLL ENABLE REGISTER (PRE)

7KLV�VSHFLILHV�ZKLFK�6WDWXV�%\WH�5HJLVWHU�VXPPDU\�ELW�RU�ELWV�ZLOO�VHW�WKH�´LVWµ�LQGLYLGXDO�ORFDO�PHVVDJH��35(�LV
VLPLODU�WR�65(��EXW�LV�XVHG�WR�VHW�WKH�SDUDOOHO�SROO�´LVWµ�ELW�UDWKHU�WKDQ�066�

7KH�YDOXH�RI �WKH�´LVWµ�PD\�DOVR�EH�UHDG�ZLWKRXW�D�3DUDOOHO�3ROO�YLD�WKH�TXHU\�*IST?��7KH�UHVSRQVH�LQGLFDWHV
ZKHWKHU�RU�QRW�WKH�´LVWµ�PHVVDJH�KDV�EHHQ�VHW��YDOXHV�DUH���RU����

0RGLI\�35(�*PRE�DQG�FOHDU�LW�ZLWK�*PRE 0��RU�ZLWK�SRZHU�RQ��5HDG�WKLV�UHJLVWHU�ZLWK�*PRE?�

Example:�8VH�*PRE 5�WR�VHW�WKH�UHJLVWHU·V�ELWV���DQG����GHFLPDO���DQG����

INTERNAL STATE CHANGE STATUS REGISTER (INR)

,15�UHSRUWV�WKH�FRPSOHWLRQ�RI �D�QXPEHU�RI �LQWHUQDO�RSHUDWLRQV��WKH�HYHQWV�WUDFNHG�E\�WKLV����ELW�ZLGH�UHJLVWHU
DUH�OLVWHG�ZLWK�WKH�INR?�GHVFULSWLRQ�LQ�3DUW�7ZR��

5HDG�WKH�UHJLVWHU�XVLQJ�INR?��7KH�UHVSRQVH�LV�WKH�ELQDU\�ZHLJKWHG�VXP�RI �WKH�UHJLVWHU�ELWV��&OHDU�WKH�UHJLVWHU
ZLWK�INR?�RU�ALST?���D�*CLS�FRPPDQG��RU�ZLWK�SRZHU�RQ�
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INTERNAL STATE CHANGE ENABLE REGISTER (INE)

,1(�DOORZV�RQH�RU�PRUH�HYHQWV�LQ�WKH�,QWHUQDO�6WDWH�&KDQJH�6WDWXV�5HJLVWHU�WR�EH�UHSRUWHG�WR�WKH�,1%
VXPPDU\�ELW�LQ�WKH�67%�

0RGLI\�,1(�ZLWK�INE DQG�FOHDU�LW�ZLWK�INE 0��RU�DIWHU�SRZHU�RQ��5HDG�LW�ZLWK�INE?�

COMMAND ERROR STATUS REGISTER (CMR)

7KLV�UHJLVWHU�FRQWDLQV�WKH�FRGH�RI �WKH�ODVW�FRPPDQG�HUURU�GHWHFWHG�E\�WKH�RVFLOORVFRSH��/LVW�WKHVH�HUURU�FRGHV
XVLQJ�CMR?�

5HDG�&05�ZLWK�CMR?��7KH�UHVSRQVH�LV�WKH�HUURU�FRGH��&OHDU�WKH�UHJLVWHU�ZLWK�D�CMR?�RU�ALST?�TXHU\��D
*CLS�FRPPDQG��RU�ZLWK�SRZHU�RQ�

DEVICE DEPENDENT ERROR STATUS REGISTER (DDR)

''5�LQGLFDWHV�WKH�W\SH�RI �KDUGZDUH�HUURUV�DIIHFWLQJ�\RXU�:DYHUXQQHU��,QGLYLGXDO�ELWV�LQ�WKLV�UHJLVWHU�UHSRUW
VSHFLILF�KDUGZDUH�IDLOXUHV��/LVW�WKHP�XVLQJ�DDR?�

$OVR�UHDG�WKLV�UHJLVWHU�XVLQJ�WKH�DDR?�TXHU\��7KH�UHVSRQVH�LV�WKH�ELQDU\�ZHLJKWHG�VXP�RI �WKH�HUURU�ELWV��&OHDU
LW�ZLWK�DQRWKHU�DDR?�RU�ZLWK�ALST?��D�*CLS FRPPDQG��RU�ZLWK�SRZHU�RQ�

EXECUTION ERROR STATUS REGISTER (EXR)

(;5�FRQWDLQV�WKH�FRGH�RI �WKH�ODVW�H[HFXWLRQ�HUURU�GHWHFWHG�E\�WKH�RVFLOORVFRSH��/LVW�WKHVH�HUURU�FRGHV�ZLWK
EXR?�

5HDG�WKH�UHJLVWHU��DJDLQ�XVLQJ�WKH�EXR?�TXHU\��7KH�UHVSRQVH�LV�WKH�HUURU�FRGH��&OHDU�ZLWK�DQRWKHU�EXR?�RU
ZLWK�ALST?��D�*CLS FRPPDQG��RU�ZLWK�SRZHU�RQ�

USER REQUEST STATUS REGISTER (URR)

)LQDOO\��855�FRQWDLQV�WKH�LGHQWLILFDWLRQ�FRGH�RI �WKH�ODVW�PHQX�EXWWRQ�SUHVVHG��/LVW�WKHVH�FRGHV�ZLWK�URR?�

5HDG�855�XVLQJ�WKH�VDPH�TXHU\��7KH�UHVSRQVH�LV�WKH�GHFLPDO�FRGH�DVVRFLDWHG�ZLWK�WKH�VHOHFWHG�PHQX�EXWWRQ�
$QG�FOHDU�WKH�UHJLVWHU�ZLWK�DQRWKHU�URR?��RU�ZLWK�ALST?��D�
&/6�FRPPDQG��RU�ZLWK�SRZHU�RQ�
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