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Warning

7KLV�HTXLSPHQW�JHQHUDWHV��XVHV��DQG�FDQ�UDGLDWH�UDGLR�IUHTXHQF\�HQHUJ\�DQG�LI�QRW�LQVWDOOHG�DQG�XVHG�LQ

DFFRUGDQFH�ZLWK�WKH�LQVWUXFWLRQ�PDQXDO��PD\�FDXVH� LQWHUIHUHQFH� WR�UDGLR�FRPPXQLFDWLRQV�� �,W�KDV�EHHQ

WHVWHG�DQG�IRXQG�WR�FRPSO\�ZLWK�WKH�OLPLWV�IRU�D�&ODVV�$�FRPSXWLQJ�GHYLFH�SXUVXDQW�WR�&,635�����ZKLFK

LV�GHVLJQHG�WR�SURYLGH�UHDVRQDEOH�SURWHFWLRQ�DJDLQVW�VXFK�LQWHUIHUHQFH�ZKHQ�RSHUDWHG�LQ�D�FRPPHUFLDO

HQYLURQPHQW���2SHUDWLRQ�RI�WKLV�HTXLSPHQW�LQ�D�UHVLGHQWLDO�DUHD�LV�OLNHO\�WR�FDXVH�LQWHUIHUHQFH��LQ�ZKLFK

FDVH�WKH�XVHU�DW�KLV�RZQ�H[SHQVH�ZLOO�EH�UHTXLUHG�WR�WDNH�ZKDWHYHU�PHDVXUHV�PD\�EH�UHTXLUHG�WR�FRUUHFW

WKH�LQWHUIHUHQFH���7KH�XVHU�LV�FDXWLRQHG�WKDW�DQ\�FKDQJHV�RU�PRGLILFDWLRQV�QRW�H[SUHVVO\�DSSURYHG�E\�*HQ�

HUDO�'DWD&RPP�YRLG�WKH�XVHU©V�DXWKRULW\�WR�RSHUDWH�WKH�HTXLSPHQW�

7KLV�GLJLWDO�DSSDUDWXV�GRHV�QRW�H[FHHG�&ODVV�$�OLPLWV�IRU�UDGLR�QRLVH�HPLVVLRQV�IURP�GLJLWDO�DSSDUDWXV

GHVFULEHG�LQ�WKH�5DGLR�,QWHUIHUHQFH�5HJXODWLRQV�RI�WKH�&DQDGLDQ�'HSDUWPHQW�RI�&RPPXQLFDWLRQV�

/H�SUpVHQW�DSSDUHLO�QXPpULTXH�Q©pPHW�SDV�GH�EUXLWV�UDGLRpOHFWULTXHV�GpSDVVDQW�OHV�OLPLWHV�DSSOLFDEOHV�DX[

DSSDUHLOV�QXPpULTXHV�GH�OD�FODVVH�$�SUHVFULWHV�GDQV�OH�5qJOHPHQW�VXU�OH�EURXLOODJH�UDGLRpOHFWULTXH�pGLFWp

SDU�OH�PLQLVWqUH�GHV�&RPPXQLFDWLRQV�GX�&DQDGD�

Warranty

*HQHUDO�'DWD&RPP�ZDUUDQWV�WKDW�LWV�HTXLSPHQW�LV�IUHH�IURP�GHIHFWV�LQ�PDWHULDOV�DQG�ZRUNPDQVKLS���7KH

ZDUUDQW\�SHULRG�LV�RQH�\HDU�IURP�WKH�GDWH�RI�VKLSPHQW���*'&
V�VROH�REOLJDWLRQ�XQGHU�LWV�ZDUUDQW\�LV�OLP�

LWHG�WR�WKH�UHSDLU�RU�UHSODFHPHQW�RI�WKH�GHIHFWLYH�HTXLSPHQW�SURYLGHG�LW�LV�UHWXUQHG�WR�*'&��WUDQVSRUWDWLRQ

SUHSDLG��ZLWKLQ�D�UHDVRQDEOH�SHULRG���7KLV�ZDUUDQW\�ZLOO�QRW�H[WHQG�WR�HTXLSPHQW�VXEMHFWHG�WR�DFFLGHQW�

PLVXVH��RU�DOWHUDWLRQV�RU�UHSDLU�QRW�PDGH�E\�*'&�RU�DXWKRUL]HG�E\�*'&�LQ�ZULWLQJ���7KH�IRUHJRLQJ�ZDU�

UDQW\�LV�H[FOXVLYH�DQG�LQ�OLHX�RI�DOO�RWKHU�ZDUUDQWLHV��H[SUHVV�RU� LPSOLHG�� LQFOXGLQJ�EXW�QRW�OLPLWHG� WR�

ZDUUDQWLHV�RI�PHUFKDQWDELOLW\�DQG�ILWQHVV�IRU�SXUSRVH�

Trademarks and Patents

*HQHUDO�'DWD&RPP��WKH�*HQHUDO�'DWD&RPP�ORJR�DQG�WKH�IROORZLQJ�DUH� WUDGHPDUNV�RI�*HQHUDO�'DWD�

&RPP��,QF��LQ�WKH�8QLWHG�6WDWHV�DQG�RWKHU�FRXQWULHV��$&&8/,1(��$1$/223��$872)5$0(��%(57

����� '$7$&200� 6(&85(�3$.�� '$7$/223�� ',*,',$/�� (1PDFV�� )$67352�� ),567� 5(�

63216(�� *'&�� *'&� $3(;�� *(1(5$/� '$7$&200� ;�35(66�� *(1
1(7�� *(1
3$&�� ,0�

$*(
706�� .,/208;�� /$1
706�� 0(*$
%5,'*(�� 0(*$08;�� 0(*$08;� 706�

0(*$1(7�� 0(*$63/,7�� 0(*$6:,7&+�� 0(*$9,(:�� 08/7,02'(0�� 1(7&21�

1(76:,7&+��10&��48,.6+,33(56��6(59,�&+(&.��6(59,�61$3�

(WKHUQHW�LV�D�WUDGHPDUN�RI�WKH�;HUR[�&RUSRUDWLRQ��+3�23(19,(:�LV�D�WUDGHPDUN�RI�+HZOHWW�3DFNDUG

&RPSDQ\�� ,%0�36��� LV�D� WUDGHPDUN� RI�,QWHUQDWLRQDO� %XVLQHVV�0DFKLQHV� &RUSRUDWLRQ��0LFURVRIW� LV�D

WUDGHPDUN�RI�WKH�0LFURVRIW�&RUSRUDWLRQ��1HW:DUH�LV�D�WUDGHPDUN�RI�1RYHOO��,QF��1RYHOO�LV�D�WUDGHPDUN

RI�1RYHOO��,QF��;(1,;�LV�D�WUDGHPDUN�RI�0LFURVRIW�&RUSRUDWLRQ�

Copyright

�������*HQHUDO�'DWD&RPP��,QF���$OO�ULJKWV�UHVHUYHG�

3�2��%R[�������0LGGOHEXU\��&RQQHFWLFXW������������8�6�$�

7KLV�SXEOLFDWLRQ�DQG�WKH�VRIWZDUH�LW�GHVFULEHV�FRQWDLQ�SURSULHWDU\�DQG�FRQILGHQWLDO�LQIRUPDWLRQ���1R�SDUW

RI�WKLV�GRFXPHQW�PD\�EH�FRSLHG��SKRWRFRSLHG��UHSURGXFHG��WUDQVODWHG�RU�UHGXFHG�WR�DQ\�HOHFWURQLF�RU�PD�

FKLQH�UHDGDEOH�IRUPDW�ZLWKRXW�SULRU�ZULWWHQ�SHUPLVVLRQ�RI�*HQHUDO�'DWD&RPP��,QF��7KH�LQIRUPDWLRQ�LQ

WKLV�GRFXPHQW�LV�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH���*HQHUDO�'DWD&RPP�DVVXPHV�QR�UHVSRQVLELOLW\�IRU�DQ\

GDPDJHV�DULVLQJ�IURP� WKH�XVH� RI� WKLV�GRFXPHQW�� LQFOXGLQJ�EXW� QRW� OLPLWHG� WR�� ORVW� UHYHQXH�� ORVW�GDWD�

FODLPV�E\�WKLUG�SDUWLHV��RU�RWKHU�GDPDJHV���,I�\RX�KDYH�FRPPHQWV�RU�VXJJHVWLRQV�FRQFHUQLQJ�WKLV�PDQXDO�

SOHDVH�ZULWH�WR�7HFKQLFDO�3XEOLFDWLRQV�RU�FDOO����������������
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$QWLVWDWLF�3UHFDXWLRQV
(OHFWURVWDWLF�GLVFKDUJH��(6'��UHVXOWV�IURP�WKH�EXLOGXS�RI�VWDWLF�
HOHFWULFLW\�DQG�FDQ�FDXVH�FRPSXWHU�FRPSRQHQWV�WR�IDLO���(OHFWURVWDWLF�
GLVFKDUJH�RFFXUV�ZKHQ�D�SHUVRQ�ZKRVH�ERG\�FRQWDLQV�D�VWDWLF�EXLOGXS�
WRXFKHV�D�FRPSXWHU�FRPSRQHQW�

7KH�HTXLSPHQW�PD\�FRQWDLQ�VWDWLF�VHQVLWLYH�GHYLFHV�WKDW�DUH�HDVLO\�
GDPDJHG�DQG�SURSHU�KDQGOLQJ�DQG�JURXQGLQJ�LV�HVVHQWLDO���8VH�(6'�
SUHFDXWLRQDU\�PHDVXUHV�ZKHQ�LQVWDOOLQJ�SDUWV�RU�FDUGV�DQG�NHHS�WKH�
SDUWV�DQG�FDUGV�LQ�DQWLVWDWLF�SDFNDJLQJ�ZKHQ�QRW�LQ�XVH���,I�SRVVLEOH��XVH�
DQWLVWDWLF�IORRUSDGV�DQG�ZRUNEHQFK�SDGV�

:KHQ�KDQGOLQJ�FRPSRQHQWV��RU�ZKHQ�VHWWLQJ�VZLWFK�RSWLRQV��DOZD\V�
XVH�DQ�DQWLVWDWLF�ZULVW�VWUDS�FRQQHFWHG�WR�D�JURXQGHG�HTXLSPHQW�IUDPH�
RU�FKDVVLV���,I�D�ZULVW�VWUDS�LV�QRW�DYDLODEOH��SHULRGLFDOO\�WRXFK�DQ�
XQSDLQWHG�PHWDO�VXUIDFH�RQ�WKH�HTXLSPHQW���1HYHU�XVH�D�FRQGXFWLYH�
WRRO��OLNH�D�VFUHZGULYHU�RU�D�SDSHU�FOLS��WR�VHW�VZLWFKHV���

6DIHW\�*XLGHOLQHV
7KH�IROORZLQJ�V\PEROV�DUH�XVHG�ZKHQ�XQVDIH�FRQGLWLRQV�H[LVW�RU�ZKHQ�
SRWHQWLDOO\�KD]DUGRXV�YROWDJHV�DUH�SUHVHQW�

$OZD\V�XVH�FDXWLRQ�DQG�FRPPRQ�VHQVH��7R�UHGXFH�WKH�ULVN�RI�HOHFWULFDO�
VKRFN��GR�QRW�RSHUDWH�HTXLSPHQW�ZLWK�WKH�FRYHU�UHPRYHG���5HSDLUV�PXVW�
EH�SHUIRUPHG�E\�TXDOLILHG�VHUYLFH�SHUVRQQHO�RQO\�

� 1HYHU�LQVWDOO�WHOHSKRQH�MDFNV�LQ�D�ZHW�ORFDWLRQ�XQOHVV�WKH�MDFN�LV�
GHVLJQHG�IRU�WKDW�ORFDWLRQ�

� 1HYHU�WRXFK�XQLQVXODWHG�WHOHSKRQH�ZLUHV�RU�WHUPLQDOV�XQOHVV�WKH�
WHOHSKRQH�OLQH�LV�GLVFRQQHFWHG�DW�WKH�QHWZRUN�LQWHUIDFH�

� 8VH�FDXWLRQ�ZKHQ�LQVWDOOLQJ�WHOHSKRQH�OLQHV�DQG�QHYHU�LQVWDOO�
WHOHSKRQH�ZLULQJ�GXULQJ�DQ�HOHFWULFDO�VWRUP�

)&&�3DUW����&RPSOLDQFH
&RQQHFWLRQ�RI�GDWD�FRPPXQLFDWLRQV�HTXLSPHQW�WR�WKH�SXEOLF�WHOHSKRQH�
QHWZRUN�LV�UHJXODWHG�E\�)&&�5XOHV�DQG�5HJXODWLRQV���7KLV�HTXLSPHQW�
FRPSOLHV�ZLWK�3DUW����RI�WKHVH�UHJXODWLRQV�ZKLFK�UHTXLUH�DOO�RI�WKH�
IROORZLQJ�

$OO�FRQQHFWLRQV�WR�WKH�WHOHSKRQH�QHWZRUN�PXVW�EH�PDGH�XVLQJ�VWDQGDUG�
SOXJV�DQG�WHOHSKRQH�FRPSDQ\�SURYLGHG�MDFNV�RU�HTXLYDOHQW���
&RQQHFWLRQ�RI�WKLV�HTXLSPHQW�WR�SDUW\�OLQHV�DQG�FRLQ�WHOHSKRQHV�LV�
SURKLELWHG���$�ODEHO�RQ�WKH�EDFN�RI�WKH�IURQW�SDQHO�RI�GDWD�
FRPPXQLFDWLRQV�HTXLSPHQW�DQG�RQ�WKH�XQGHUVLGH�RU�UHDU�SDQHO�RI�RWKHU�
HTXLSPHQW�SURYLGHV�WKH�)&&�5HJLVWUDWLRQ�QXPEHU�DQG�WKH�5LQJHU�
(TXLYDOHQFH�1XPEHU��5(1��IRU�WKH�XQLW���,I�UHTXHVWHG��JLYH�WKLV�
LQIRUPDWLRQ�WR�WKH�WHOHSKRQH�FRPSDQ\�

,I�WKH�XQLW�FDXVHV�KDUP�WR�WKH�WHOHSKRQH�QHWZRUN��WKH�WHOHSKRQH�
FRPSDQ\�PD\�GLVFRQWLQXH�\RXU�VHUYLFH�WHPSRUDULO\�DQG�LI�SRVVLEOH��

\RX�ZLOO�EH�QRWLILHG�LQ�DGYDQFH���,I�DGYDQFH�QRWLFH�LV�QRW�SUDFWLFDO��\RX�
ZLOO�EH�QRWLILHG�DV�VRRQ�DV�SRVVLEOH�DQG�ZLOO�EH�DGYLVHG�RI�\RXU�ULJKW�WR�
ILOH�D�FRPSODLQW�ZLWK�WKH�)&&���7KH�WHOHSKRQH�FRPSDQ\�PD\�FKDQJH�LWV�
FRPPXQLFDWLRQ�IDFLOLWLHV��HTXLSPHQW��RSHUDWLRQV�DQG�SURFHGXUHV�ZKHUH�
UHDVRQDEO\�UHTXLUHG�IRU�RSHUDWLRQ���,I�VR��WKH�WHOHSKRQH�FRPSDQ\�ZLOO�
QRWLI\�\RX�LQ�ZULWLQJ���<RX�PXVW�QRWLI\�WKH�WHOHSKRQH�FRPSDQ\�EHIRUH�
GLVFRQQHFWLQJ�HTXLSPHQW�IURP�������0ESV�GLJLWDO�VHUYLFH���$OO�UHSDLUV�
RU�PRGLILFDWLRQV�WR�WKH�HTXLSPHQW�PXVW�EH�SHUIRUPHG�E\�*HQHUDO�
'DWD&RPP���$Q\�RWKHU�UHSDLU�RU�PRGLILFDWLRQ�E\�D�XVHU�YRLGV�WKH�)&&�
UHJLVWUDWLRQ�DQG�WKH�ZDUUDQW\�

&DQDGD�'2&�1RWLILFDWLRQ
7KH�&DQDGLDQ�'HSDUWPHQW�RI�&RPPXQLFDWLRQV�ODEHO�LGHQWLILHV�
FHUWLILHG�HTXLSPHQW���7KLV�FHUWLILFDWLRQ�PHDQV�WKDW�WKH�HTXLSPHQW�PHHWV�
FHUWDLQ�WHOHFRPPXQLFDWLRQV�QHWZRUN�SURWHFWLYH��RSHUDWLRQDO��DQG�VDIHW\�
UHTXLUHPHQWV���7KH�'HSDUWPHQW�GRHV�QRW�JXDUDQWHH�WKH�HTXLSPHQW�ZLOO�
RSHUDWH�WR�WKH�XVHU
V�VDWLVIDFWLRQ�

%HIRUH�LQVWDOOLQJ�WKLV�HTXLSPHQW��XVHUV�VKRXOG�HQVXUH�WKDW�LW�LV�
SHUPLVVLEOH�WR�EH�FRQQHFWHG�WR�WKH�IDFLOLWLHV�RI�WKH�ORFDO�
WHOHFRPPXQLFDWLRQV�FRPSDQ\���7KH�HTXLSPHQW�PXVW�DOVR�EH�LQVWDOOHG�
XVLQJ�DQ�DFFHSWDEOH�PHWKRG�RI�FRQQHFWLRQ���,Q�VRPH�FDVHV��WKH�
FRPSDQ\
V�LQVLGH�ZLULQJ�DVVRFLDWHG�ZLWK�D�VLQJOH�OLQH�LQGLYLGXDO�
VHUYLFH�PD\�EH�H[WHQGHG�E\�PHDQV�RI�D�FHUWLILHG�FRQQHFWRU�DVVHPEO\�
�WHOHSKRQH�H[WHQVLRQ�FRUG����7KH�FXVWRPHU�VKRXOG�EH�DZDUH�WKDW�
FRPSOLDQFH�ZLWK�WKH�DERYH�FRQGLWLRQV�PD\�QRW�SUHYHQW�GHJUDGDWLRQ�RI�
VHUYLFH�LQ�VRPH�VLWXDWLRQV�

5HSDLUV�WR�FHUWLILHG�HTXLSPHQW�VKRXOG�EH�PDGH�E\�DQ�DXWKRUL]HG�
&DQDGLDQ�PDLQWHQDQFH�IDFLOLW\�GHVLJQDWHG�E\�WKH�VXSSOLHU���$Q\�UHSDLUV�
RU�DOWHUDWLRQV�PDGH�E\�WKH�XVHU�WR�WKLV�HTXLSPHQW��RU�HTXLSPHQW�
PDOIXQFWLRQV��PD\�JLYH�WKH�WHOHFRPPXQLFDWLRQV�FRPSDQ\�FDXVH�WR�
UHTXHVW�WKH�XVHU�WR�GLVFRQQHFW�WKH�HTXLSPHQW�

8VHUV�VKRXOG�HQVXUH�IRU�WKHLU�RZQ�SURWHFWLRQ�WKDW�WKH�HOHFWULFDO�JURXQG�
FRQQHFWLRQV�RI�WKH�SRZHU�XWLOLW\��WHOHSKRQH�OLQHV��DQG�LQWHUQDO�PHWDOOLF�
ZDWHU�SLSH�V\VWHP��LI�SUHVHQW��DUH�FRQQHFWHG�WRJHWKHU��7KLV�SUHFDXWLRQ�
PD\�EH�SDUWLFXODUO\�LPSRUWDQW�LQ�UXUDO�DUHDV���8VHUV�VKRXOG�QRW�DWWHPSW�
WR�PDNH�VXFK�FRQQHFWLRQV�WKHPVHOYHV��EXW�VKRXOG�FRQWDFW�WKH�
DSSURSULDWH�HOHFWULF�LQVSHFWLRQ�DXWKRULW\��RU�HOHFWULFLDQ��DV�
DSSURSULDWH�

'HXWVFKODQG
,QVWDOODWLRQV�$QZHLVXQJHQ���,QVWDOOLHUHQ�6LH�GLH�7HOHIRQOHLWXQJHQ�QLFKW�
ZlKUHQG�HLQHV�*HZLWWHUV���,QVWDOOLHUHQ�6LH�GLH�7HOHIRQOHLWXQJHQ�QLFKW�LQ�
HLQHP�IHXFKWHQ�5DXP��DXβHU�GLH�'RVH�HQWVSULFKW�GHQ�9RUVFKULIWHQ�I�U�
)HXFKWUlXPH���%HU�KUHQ�6LH�XQLVROLHUWH�7HOHIRQOHLWXQJHQ�RGHU�
(LQULFKWXQJHQ�QLFKW��DXβHU�GLHVH�VLQG�YRP�7HOHIRQQHW]�JHWUHQQW���
9RUVLFKW�EHL�GHU�,QVWDOOLHUXQJ�RGHU�bQGHUXQJ�YRQ�7HOHIRQOHLWXQJHQ���
$FKWXQJ���(V�JLEW�NHLQH�GXUFK�GHQ�%HQXW]HU�]X�ZDUWHQGH�7HLOH�LP�
*HUlW���:DUWXQJ�GDUI�QXU�GXUFK�TXDOLIL]LHUWHV�3HUVRQDO�HUIROJHQ��

�

5HJLVWUDWLRQ�6WDWXV 3RUW�,' 62& ),& 862&

&DXWLRQ�VWDWHPHQWV�LGHQWLI\�FRQGLWLRQV�RU�SUDFWLFHV�WKDW�FDQ�
FDXVH�GDPDJH�WR�WKH�HTXLSPHQW�RU�ORVV�RI�GDWD

:DUQLQJ�VWDWHPHQWV�LGHQWLI\�FRQGLWLRQV�RU�SUDFWLFHV�WKDW�FDQ���
UHVXOW�LQ�SHUVRQDO�LQMXU\�RU�ORVV�RI�OLIH�
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6FRSH

7KLV�PDQXDO�GHVFULEHV�KRZ�WR�LQVWDOO�DQG�FRQILJXUH�D�7UDQVSRUW�0DQDJHPHQW�6\VWHP
�706�������DQG�H[SODLQV�KRZ�WR�PRQLWRU�DQG�PDQDJH�QHWZRUN�GHYLFHV���7KLV�GRFXPHQWDWLRQ�LV�
ZULWWHQ�IRU�RSHUDWRUV�DQG�LQVWDOOHUV��DQG�DVVXPHV�D�ZRUNLQJ�NQRZOHGJH�RI�GDWD�FRPPXQLFDWLRQV�
HTXLSPHQW�

2UJDQL]DWLRQ

7KHUH�DUH�PDMRU�RUJDQL]DWLRQDO�UHYLVLRQV�WR�WKLV�LVVXH�RI�WKH�PDQXDO��2YHUYLHZ�PDWHULDO�WKDW�ZDV�
SUHYLRXVO\�LQ�&KDSWHU���KDV�EHHQ�SXW�LQ�D�QHZ�PDQXDO��7HFKQLFDO�2YHUYLHZ�IRU�706�������*'&�
���5���������6\VWHP�,QLWLDOL]DWLRQ�LQIRUPDWLRQ��LQFOXGLQJ��706�&RQWUROOHU�VHWXS��;(1,;�
ORDGLQJ��DQG�*76�VRIWZDUH�ORDGLQJ���ZKLFK�ZDV�LQ�WKH����5����[[[�VHULHV�RI�PDQXDOV�LV�QRZ�LQ�
&KDSWHU����RI�WKLV�PDQXDO�

7KLV�PDQXDO�KDV�HLJKW�FKDSWHUV�DQG�ILYH�DSSHQGLFHV���7KH�LQIRUPDWLRQ�LV�DUUDQJHG�DV�IROORZV�

• Chapter 1 -Shelf Installation contains diagrams and procedures for unpacking, shelf 
mounting, cable and wire connections of the TMS-3000.

• Chapter 2 - Common Card Installation contains installation and optioning procedures f
common cards of the TMS-3000.

• Chapter 3 - Channel Card Installation describes the installation and optioning procedur
for the channel modules of the TMS-3000.

• Chapter 4 - Operation describes the function keys, screen format, and general opera
procedures for the TMS-3000.  It also describes the function of indicators and test p
on each TMS module.

• Chapter 5 - System Initialization describes how to check out the TMS Controller hardwa
using the built-in ROM monitor program.  It also describes initial installation and setu
SCO XENIX, INFORMIX, and GTS software on various PC platforms.

• Chapter 6 - Redundant Controllers describes the TMS-3000 multi-controller network 
environment, including configuration, startup, and maintenance procedures.

• Chapter 7 - Maintenance includes routine maintenance, corrective maintenance, and 
troubleshooting procedures for the TMS-3000.  It also lists telephone numbers and 
addresses for technical assistance world-wide.

• Chapter 8 - Connector Pin Assignments contains tables that list pin assignments for 
various system connectors and modules.

• Appendix A - Options provides descriptions of and installation instructions for options t
are available for the TMS-3000.

• Appendix B - Technical Characteristics contains system and module specifications and
power requirements.

• Appendix C - TMS-3000 Maintenance Console describes the procedures for using a TM
Maintenance Console, a software package designed to be used with an ASCII termin
operates remotely from the TMS Controller.

• Appendix D - Agency Rules and Regulations contains specialized information for the UK
and the Republic of Ireland.

• Appendix E - EC Declaration pertains to GDC’s conformance to harmonized standards
described in the Official Journal of the Euorpean Communities.
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7KH�,QGH[�FRQWDLQV�WKH�706������VXEMHFW�DQG�SDJH�QXPEHU�

'RFXPHQW�&RQYHQWLRQV

/HYHO���SDUDJUDSK�KHDGHUV�LQWURGXFH�PDMRU�WRSLFV�

/HYHO���SDUDJUDSK�KHDGHUV�LQWURGXFH�VXEVHFWLRQV�RI�PDMRU�WRSLFV�

/HYHO���SDUDJUDSK�KHDGHUV�LQWURGXFH�VXEVHFWLRQV�RI�VHFRQGDU\�WRSLFV�

5HODWHG�3XEOLFDWLRQV

7KH�IROORZLQJ�GRFXPHQWV�KDYH�DGGLWLRQDO�LQIRUPDWLRQ�WKDW�PD\�EH�KHOSIXO�ZKHQ�XVLQJ�WKLV�

SURGXFW�

Although these options appear on the TMS Controller, the TPP and OPP cards 
do not support:

TPP Redundancy

Microcell

SNA/SDLC

PIR

Please refer to the appropriate version of the TPP and OPP release notes.

1RWHV�SUHVHQW�VSHFLDO�LQVWUXFWLRQV��KHOSIXO�KLQWV�RU�JHQHUDO�UXOHV�

GDC Number Subject Type of Manual

Transport Management System Product Portfolio

035R009-000 GPS-8B Power Supply Operating and Installation

036R302-A7 TMS Packet Processor (TPP) Addendum

036R304-000 TMS-3000 Technical Overview Technical Overview

036R603-Vnnn TMS-3000 Controller Operation

036R305-000 Quad Stat Mux Channel Installation and Operation

036R340-000 OCM-2000 Installation and Operation

036R342-000 OCM Packet Processor (OPP) Installation and Operation

036R452-000 Sync Status Module Instruction

S-036R042-001 Sync Status Module with Enhancements Addendum

036R475-000 VLBRV Installation and Operation

036R477-000 T1-DS0 Installation and Operation

036R478-000 Digital Bridging Card Installation and Operation

036R479-000 Turbo Data Channel Installation and Operation

036R480-000 CELP Channel Installation and Operation

036R483-000 Turbo Data Channel-2, -5 Installation and Operation

036R485-000 T1-FT1 Operating and Installation

036R610-000 TMS-3000 Maintenance Console User Guide

036R611-000 OCM-2000 Maintenance Console User Guide

NOTE

NOTE
*'&����5���������������������������������������������������������������������������������������������������������������������������������������������������



3UHIDFH������������������������������������������������������������������������������������������������������������������������������������������������������������LLL
*'&�SXEOLFDWLRQ�QXPEHUV��H�J���*'&����5���������DUH�XVHG�WR�WUDFN�DQG�RUGHU�WHFKQLFDO�
PDQXDOV���3XEOLFDWLRQ�QXPEHUV�XVH�WKH�IROORZLQJ�IRUPDW��

*'&�1115QQQ�����RU�*'&�1115QQQ�9QQQ

NNN identifies the product family (e.g. UAS)

5 GHQRWHV�D�WHFKQLFDO�SXEOLFDWLRQ

QQQ D�QXPEHU�DVVLJQHG�E\�7HFKQLFDO�3XEOLFDWLRQV

��� LGHQWLILHV�D�KDUGZDUH�SURGXFW�DQG�GRHV�QRW�FKDQJH

9QQQ GHVLJQDWHV�VRIWZDUH�YHUVLRQ�DVVRFLDWHG�ZLWK�D�SURGXFW��ZKLFK�PD\�EH�XSGDWHG�
SHULRGLFDOO\

7KH�LVVXH�QXPEHU�RQ�WKH�WLWOH�SDJH�FKDQJHV�RQO\�ZKHQ�D�KDUGZDUH�PDQXDO�LV�UHYLVHG�RU�ZKHQ�D�
PDQXDO�LV�UHSULQWHG�IRU�VRPH�RWKHU�UHDVRQ��LW�GRHV�QRW�DXWRPDWLFDOO\�FKDQJH�ZKHQ�WKH�VRIWZDUH�LV�
XSGDWHG���$�QHZ�6RIWZDUH�9HUVLRQ�LV�DOZD\V�,VVXH�����2WKHU�VSHFLDOL]HG�SXEOLFDWLRQV�VXFK�DV�
5HOHDVH�1RWHV�RU�$GGHQGD�PD\�EH�DYDLODEOH�GHSHQGLQJ�RQ�WKH�SURGXFW�

*ORVVDU\�RI�7HUPV

$&0

7KH�$&0��$'3&0�&RPSUHVVLRQ�0RGXOH��SURYLGHV�WKH�PHDQV�IRU�D�VLQJOH�'6���&(37��OLQH��

FRQWDLQLQJ���������3&0�YRLFH�FLUFXLWV��WR�EH�EURXJKW�LQWR�WKH�706������QRGH�DQG�FRPSUHVVHG�

YLD�*'&�SURSULHWDU\�$'3&0�FRPSUHVVLRQ�WHFKQLTXHV���7KH�FRPSUHVVHG�VLJQDO�LV�WKHQ�WUDQVSRUW�

HG�DFURVV�D�WUXQN�

$'3&0

$GDSWLYH�'LIIHUHQWLDO�3XOVH�&RGH�0RGXODWLRQ��6HH�$&0�

$JJUHJDWH

$�FRQQHFWLRQ�EHWZHHQ�WZR�706�QRGHV�ZKHUH�WKH�HQWLUH�WUXQN�FDUULHV�D�VLQJOH�EXQGOH�FDUU\LQJ�WKH�

GDWD�RULJLQDWLQJ�IURP�WKH�706�FKDQQHOV���7KLV�WHUP�KDV�FRQYHQWLRQDOO\�EHHQ�XVHG�WR�GHILQH�WKH�

706
V�$JJUHJDWH�&RQWURO�&DUG�WUXQN��$OVR��VHH�6XEDJJUHJDWH�

$JJUHJDWH�&RQWURO�&DUG��$&&�

7KLV�PRGXOH�LQWHUIDFHV�WKH��������0+]�)DVW�%XV�ZLWK�D�IXOO�GXSOH[�DJJUHJDWH�WUXQN�FRQQHFWHG�WR�

D�UHPRWH�QRGH���,W�EXIIHUV�GDWD�IURP�WKH�)DVW�%XV�DQG�UHIRUPV�LW�DFFRUGLQJ�WR�WKH�WUDQVPLW�IUDPH�

E\�DGGLQJ�RYHUKHDG�DQG�IUDPH�V\QF�ELWV���3LJJ\EDFN�&DUGV�RQ�ERDUG�WKH�$JJUHJDWH�&RQWURO�&DUG�

WKHQ�SUHSDUH�WKH�GDWD�WR�FRPSO\�ZLWK�WUDQVPLVVLRQ�VWDQGDUGV��(,$�RU�,78�7����7KH�UHFHLYH�VHFWLRQ�

ORFDWHV�WKH�IUDPH�V\QF�ELWV�LQ�WKH�UHFHLYH�DJJUHJDWH�GDWD�VWUHDP��DQG��XVLQJ�WKHVH�ELWV�DV�D�UHIHU�

HQFH��GLVDVVHPEOHV�WKH�UHPDLQGHU�RI�WKH�GDWD�VWUHDP�LQWR�FKDQQHO�GDWD��FKDQQHO�FRQWUROV��DQG�RYHU�

KHDG�ELWV���

$JJUHJDWH�7UXQN�

$�IXOO�GXSOH[�FRPPXQLFDWLRQ�OLQH�ZKLFK�WUDQVSRUWV�GDWD�EHWZHHQ�WZR�QRGHV���
�����������������������������������������������������������������������������������������������������������������������������������������������������������������*'&����5�������



LY�����������������������������������������������������������������������������������������������������������������������������������������������������������3UHIDFH
$ODUPV�

7KHVH�DUH�UDLVHG�ZKHQ�D�PDOIXQFWLRQ�LV�GHWHFWHG�LQ�WKH�V\VWHP���0DMRU�DODUPV�QHHG�LPPHGLDWH�DW�

WHQWLRQ���0LQRU�DODUPV�DUH�QRW�LPPHGLDWHO\�GHWULPHQWDO�WR�WKH�ZRUNLQJ�RI�WKH�V\VWHP���0DMRU�

DODUPV�LQGLFDWH�WKDW�KDUGZDUH�RQ�D�&RPPRQ�0RGXOH�LV�PDOIXQFWLRQLQJ���0LQRU�DODUPV�LQGLFDWH�

WKDW�WKH�PDOIXQFWLRQ�LV�LQ�RQH�RI�WKH�'DWD�RU�9RLFH�&KDQQHO�&DUGV���

$QLVRFKURQRXV

7KH�HVVHQWLDO�FKDUDFWHULVWLF�RI�D�WLPH�VFDOH�RU�D�VLJQDO�VXFK�WKDW�WKH�WLPH�LQWHUYDOV�EHWZHHQ�VLJQLI�

LFDQW�LQVWDQWV�GR�QRW�QHFHVVDULO\�KDYH�WKH�VDPH�GXUDWLRQ�RU�GXUDWLRQV�WKDW�DUH�LQWHJUDO�PXOWLSOHV�RI�

WKH�VKRUWHVW�GXUDWLRQ�

%DFNSODQH�

7KLV�LV�WKH�EDFN�SDQHO�RI�706�����
V�0DLQ�DQG�([SDQVLRQ�6KHOYHV���,W�KROGV�WKH�H[WHUQDO�FRQQHF�

WRUV�XVHG�E\�DOO�WKH�PRGXOHV�DQG�FRYHUV�WKH�0DLQ�+DUQHVV�&DUG���

%DVH�&DUG�

$�ERDUG�WKDW�FDQ�KDYH�RQH�RU�PRUH�FDUGV�FDOOHG��SLJJ\EDFNV��SOXJJHG�LQWR�LW���,W�FDQ�EH�WHVWHG��

UHPRYHG��DQG�UHSODFHG�DV�D�XQLW�LQGHSHQGHQW�IURP�WKH�SLJJ\EDFN�FDUG�V����

%�=6��%LQDU\�(LJKW�=HUR�6XSSUHVVLRQ��

7LPLQJ�LV�FULWLFDO�LQ�D�GLJLWDO�7��QHWZRUN���,I�WRR�PDQ\�FRQVHFXWLYH�]HURV�DUH�LQ�WKH�DJJUHJDWH�GDWD�

VWUHDP��WKH�V\VWHP�PD\�ORVH�V\QFKURQL]DWLRQ���%�=6�LV�D�PHWKRG�XVHG�WR�PHHW�WKH��RQHV�GHQVLW\��

FRQVWUDLQWV�E\�WDNLQJ�VWULQJV�RI�]HURV��FRQYHUWLQJ�WKHP�WR�RQHV�DQG�]HURV��DQG�SODFLQJ�WKHP�EDFN�

LQWR�WKH�DJJUHJDWH�ELW�VWUHDP���

ESV�

%LWV�SHU�VHFRQG�WUDQVPLWWHG�RU�UHFHLYHG���$OVR�UHIHUUHG�WR�DV�+]

%ULGJH

$�GHYLFH�IRU�FRQQHFWLQJ�VLPLODU�/$1V�XVLQJ�WKH�GDWD�OLQN�OD\HU�0$&�VRXUFH�DQG�GHVWLQDWLRQ�DG�

GUHVVHV�FRQWDLQHG�LQ�WKH�GDWD�IUDPHV�RI�DOO�/$1�WUDIILF�

%XIIHU�

$�VWRUDJH�GHYLFH�XVHG�WR�VWUHDPOLQH�GDWD�WUDQVIHU�ZKHQ�WKHUH�LV�D�VOLJKW�GLIIHUHQFH�LQ�GDWD�UDWHV�

FDXVHG�E\��IRU�H[DPSOH��GRSSOHU�VKLIW�RU�VHSDUDWH�FORFN�VRXUFHV���

&DUG�

$Q�DVVHPEO\�RI�FRPSRQHQWV�WKDW�FDQ�EH�WHVWHG��UHPRYHG��DQG�UHSODFHG�DV�D�XQLW���$�FDUG�XVXDOO\�

UHIHUV�WR�D�VLQJOH�XQLW�ZLWKRXW�SLJJ\EDFNV�FRQQHFWHG�WR�LW��DOWKRXJK�LQ�WKLV�PDQXDO��FDUG��LV�XVX�

DOO\�XVHG�LQWHUFKDQJHDEO\�ZLWK��PRGXOH����
*'&����5���������������������������������������������������������������������������������������������������������������������������������������������������
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&'$�0RGXOH�

7KH�&'$�7���&RPELQHG�'LJLWDO�$JJUHJDWH��0RGXOH�DOORZV�WKH�706�������XVLQJ�'6��IUDPLQJ�

WR�RSHUDWH�RQ�D�'$&6�1HWZRUN��E\WH�RULHQWHG����$OVR�DYDLODEOH�LQ�D�,78�7�������0ESV�YHUVLRQ�

�&'$�(��

&(/3

7KH�&(/3�&KDQQHO�0RGXOH�SURYLGHV�&RGHERRN�([FLWHG�/LQHDU�3UHGLFWLRQ��&(/3��YRLFH�HQFRG�

LQJ�DOJRULWKPV�WKDW�PD[LPL]H�YRLFH�FKDQQHO�EDQGZLGWK�XWLOL]DWLRQ���7KH�YRLFH�LV�FRPSUHVVHG�DW�

UDWHV�RI�����.ESV������.ESV��RU�����.ESV�

&KDQQHO�

(QGSRLQW�RI�D�FLUFXLW�SDWK���7KH�FKDQQHO�LV�WKH�FDUG�DW�HDFK�HQG�RI�WKH�SDWK��

&KDQQHO�0RGXOH�

7KLV�9RLFH�RU�'DWD�&KDQQHO�0RGXOH�SOXJV�LQWR�DQ�([SDQVLRQ�6KHOI��706�&RPSDFW��0(*$08;�

3OXV�RU�2&0���,W�LQWHUIDFHV�H[WHUQDO�HTXLSPHQW��YLD�FDEOHV��WR�D�&KDQQHO�,QWHUIDFH�&DUG���

&KDQQHO�,QWHUIDFH�&DUG�

7KLV�FDUG�LQWHUIDFHV�ZLWK�&KDQQHO�0RGXOHV�DQG�WKH��������0+]�)DVW�%XV���,W�FRQWDLQV�DOO�WKH�FLU�

FXLWU\�QHFHVVDU\�WR�FRQWURO��IUDPH��PXOWLSOH[��DQG�GHPXOWLSOH[�XS�WR����FKDQQHOV�RQWR�WKH�)DVW�

%XV���&KDQQHO�&DUG�FRQQHFWLRQV�WR�WKH�&KDQQHO�,QWHUIDFH�&DUG�DUH�PDGH�YLD�D�SDLU�RI�ULEERQ�FDEOHV�

WKDW�UXQ�IURP�WKH�EDFNSODQH�RI�WKH�([SDQVLRQ�VKHOI��KROGLQJ�WKH�FKDQQHO�FDUGV��WR�WKH�0DLQ�6KHOI�

%DFNSODQH�ZKHUH�WKH�&KDQQHO�,QWHUIDFH�&DUG�LV�ORFDWHG���

&LUFXLW�

$Q�HQG�WR�HQG�GDWD�RU�YRLFH�SDWK�ZKLFK�FDQ�SDVV�WKURXJK�VHYHUDO�HQWLWLHV�LQ�D�FRPPXQLFDWLRQ�V\V�

WHP���$�FLUFXLW�LV�GHVFULEHG�RU�UHIHUUHG�WR�E\�WKH�QRGH�FKDQQHO�QDPHV�ZKLFK�LGHQWLI\�WKH�HQGSRLQWV�

RI�WKH�FLUFXLW���

&RPPRQ�0RGXOH�RU�&RPPRQ�&DUG

$�JHQHULF�WHUP�IRU�DQ\�PRGXOH�WKDW��ZKHQ�UHPRYHG��ZLOO�FDXVH�D�PDMRU�DODUP���7KLV�LQFOXGHV�DOO�

PRGXOHV�KRXVHG�LQ�WKH�PDLQ�706�VKHOI�SOXV�WKH�([SDQVLRQ�0RGXOHV�ORFDWHG�RQ�HDFK�706�([�

SDQVLRQ�6KHOI���

&68

&KDQQHO�6HUYLFH�8QLW�

'$&6�1HWZRUN�

'$&6��'LJLWDO�$FFHVV�&URVV�FRQQHFW�6\VWHP��LV�D�E\WH�RULHQWHG��'6���GLJLWDO�7��QHWZRUN�VHU�

YLFH���

'&(

'DWD�&RPPXQLFDWLRQV�(TXLSPHQW�
�����������������������������������������������������������������������������������������������������������������������������������������������������������������*'&����5�������



YL�����������������������������������������������������������������������������������������������������������������������������������������������������������3UHIDFH
'LDO�%DFNXS�

$�IHDWXUH�WKDW�SURYLGHV�D�GLUHFW�QRGH�WR�FRQWUROOHU�OLQN�LI�QRUPDO�VXSHUYLVRU\�FRPPXQLFDWLRQ�EH�

WZHHQ�WKH�706�QRGH�DQG�WKH�&RQWUROOHU�LV�GLVUXSWHG���'LDO�%DFNXS�HVWDEOLVKHV�WKH�OLQN�XVLQJ�WKH�

LQWHUQDO�*'&����$�PRGHP�RQ�WKH�5HGXQGDQF\�&RQWURO�&DUG��RU�DQ�H[WHUQDO�PRGHP���

'LJLWDO�%ULGJLQJ

$�IXQFWLRQ�WKDW�SURYLGHV�IRU�D�VLQJOH�FKDQQHO�WR�EURDGFDVW�WR�PXOWLSOH�FKDQQHOV�DQG�IRU�WKRVH�FKDQ�

QHOV�WR�UHVSRQG�WR�WKH�VLQJOH�FKDQQHO��,Q�706�������WKH�'LJLWDO�%ULGJLQJ�&DUG��'%&��LV�XVHG�IRU�

WKLV�IXQFWLRQ

'LYHUVLW\�

7KH�WHUP�IRU�WZR�DJJUHJDWH�WUXQN�OLQHV�EHWZHHQ�WKH�VDPH�QRGHV�LI�RQH�WUXQN�LV�RSHUDWLRQDO�DQG�WKH�

RWKHU�LV�LQ�VWDQG�E\�LQ�FDVH�WKH�ILUVW�JRHV�GRZQ���%RWK�OLQHV�DUH�PRQLWRUHG�IRU�VHUYLFHDELOLW\�E\�

ILUPZDUH�RQ�WKH�$JJUHJDWH�&RQWURO�&DUG���6ZLWFKLQJ�RI�WKH�OLQH�LV�FRQWUROOHG�LQGHSHQGHQWO\�DW�

ERWK�HQGV�E\�WKH�$JJUHJDWH�&RQWURO�&DUG���

'/&

'DWD�/LQN�&RQQHFWLRQ�

'6���'LJLWDO�6LJQDO�/HYHO����

$�VLQJOH����NESV�FKDQQHO���7KH�GDWD�VWUHDP�LV�GLYLGHG�LQWR���ELW�E\WHV���'6��LV�D�E\WH�RULHQWHG�

HQYLURQPHQW���

'6���'LJLWDO�6LJQDO�/HYHO����

$�FRPELQDWLRQ�RI����'6��FKDQQHOV�DQG������IUDPLQJ�ELWV�LQWR�D�������0ESV�GDWD�VWUHDP���

'6;���,QWHUIDFH�

$Q�HOHFWULFDO�LQWHUIDFH�WKDW�FRQYHUWV�D�IRUPDWWHG�GDWD�VLJQDO�LQWR�WKH�SURSHU�VLJQDO�OHYHOV�IRU�WKH�

GLJLWDO�7��QHWZRUN���$OVR�FDOOHG�D�FURVV�FRQQHFW���

'7(

'DWD�7HUPLQDO�(TXLSPHQW�

(6&&

(QWHUSULVH�6\VWHP�&RQWURO�&DUG���$�FDUG�WKDW�LV�LQVWDOOHG�LQ�WKH�706�VKHOI�WR�PRQLWRU�DQG�FRQWURO�

WKH�DFWLYLWLHV�RWKHU�FDUGV�LQ�WKH�VKHOI��7KH�(6&&�LV�UHVSRQVLEOH�IRU�VHYHUDO�IXQFWLRQV��3HUPDQHQW�

VWRUDJH�RI�VRIWZDUH�SURJUDPV�IRU�DOO�RI�WKH�FRPPRQ�FDUGV�LQ�WKH�706������QHWZRUN��FRPPXQL�

FDWLRQV�ZLWK�RWKHU�(6&&V�DQG�6&&V�LQ�QHLJKERULQJ�QRGHV��FRPPXQLFDWLRQV�ZLWKLQ�WKH�QRGH��

FRPPXQLFDWLRQV�ZLWK�WKH�&RQWUROOHU�LI�ORFDOO\�FRQQHFWHG��DQG�FRQWURO�RI�DOO�FXVWRPHU�WUDIILF�ZLWK�

LQ�WKH�QRGH���6XSSRUWV�QRQ�GLVUXSWLYH�VRIWZDUH�GRZQORDGV��H[SDQGHG�QRQ�YRODWLOH�PHPRU\��EHWWHU�

)DVWEXV�VHOHFW�UHVROXWLRQ��0LFUR&HOO�7UDQVSRUW��DQG�DGGLWLRQDO�IHDWXUHV�
*'&����5���������������������������������������������������������������������������������������������������������������������������������������������������
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(6)��([WHQGHG�6XSHUIUDPH��

$�PRGLILHG�'��IUDPLQJ�IRUPDW���7KH�EDVLF�'��IUDPLQJ�VWUXFWXUH�FRQWDLQV���IUDPH�ELW�IROORZHG�E\�

���HLJKW�ELW�WLPH�VORWV�RU�D�����ELW�IUDPH���$Q�(6)�FRQWDLQV��������ELW�IUDPHV���(6)�DOORZV�D�JUHDW�

HU�DPRXQW�RI�DFFHVV�WR�GLJLWDO�QHWZRUN�VHUYLFHV��6HH��6XSHUIUDPH�����

(WKHUQHW

$�/$1�IRU�FRQQHFWLQJ�GHYLFHV�ZLWKLQ�WKH�VDPH�EXLOGLQJ��RSHUDWLQJ�RYHU�WZLVWHG�SDLU�ZLUH�RU�FR�

D[LDO�FDEOH�DW�VSHHGV�XS�WR����0ESV���,W�RSHUDWHV�DW�WKH�3K\VLFDO�DQG�'DWD�/LQN�OD\HUV�RI�WKH�26,�

PRGHO��VSHFLI\LQJ�&60$�&'�

([SDQVLRQ�6KHOI�

6KHOI�WKDW�KROGV�XS�WR����&KDQQHO�0RGXOHV�DQG���([SDQVLRQ�0RGXOHV��RQH�SULPDU\��RQH�UHGXQ�

GDQW����6LQFH�RQH�&KDQQHO�,QWHUIDFH�&DUG�FDQ�LQWHUIDFH�XS�WR����FKDQQHOV��DW�PD[LPXP�D�&KDQQHO�

,QWHUIDFH�&DUG�LV�FRQQHFWHG�WR���([SDQVLRQ�6KHOYHV���

)DQ

$�W\SH�RI�IXOO�GXSOH[�FLUFXLW�WRSRJUDSK\�W\SLILHG�E\�PXOWLSOH�WHUPLQDWLRQV�RQ�RQH�HQG�DQG�D�VLQJOH�

WHUPLQDWLRQ�RQ�WKH�RWKHU�HQG�

)DVW�%XV�

7KH�)DVW�%XV�FDUULHV�FRQWUROV�DQG�GDWD�EHWZHHQ�WKH�&KDQQHO�,QWHUIDFH�DQG�WKH�RWKHU�FRPPRQ�PRG�

XOHV�LQ�WKH�QRGH���2QH�ELW�RI�GDWD�LV�FRQYH\HG�E\�HYHU\�FORFN�ELW�RQ�WKLV�EXV���3K\VLFDOO\��LW�VSDQV�

DFURVV�WKH�0DLQ�+DUQHVV�&DUG���

);

6HH�)RUHLJQ�([FKDQJH

,QWHOOLJHQW�$XWRPDWLF�5HURXWLQJ���,$5�

$�&RQWUROOHU�IXQFWLRQ��WKDW�DXWRPDWLFDOO\�GHWHUPLQHV�SURSHU�URXWLQJ�RI�FLUFXLWV�DURXQG�DQ\�IDLOHG�

QRGH�RU�IDFLOLW\���

,3

,QWHUQHWZRUNLQJ�3URWRFRO�

,6'1

,QWHJUDWHG�6HUYLFHV�'LJLWDO�1HWZRUN

,VRFKURQRXV

$�PHWKRG�IRU�WUDQVPLWWLQJ�DV\QFKURQRXV�GDWD�E\�V\QFKURQRXV�PHDQV��$�WUDQVPLVVLRQ�IRUPDW�

ZKHUH�WKH�DV\QFKURQRXV�FKDUDFWHUV��L�H���WKRVH�GHOLQHDWHG�ZLWK�6WDUW�DQG�6WRS�ELWV��DUH�VHQW�ZLWK�D�

FORFNLQJ�FRQQHFWLRQ�EHWZHHQ�WKH�WUDQVPLWWHU�DQG�UHFHLYHU�
�����������������������������������������������������������������������������������������������������������������������������������������������������������������*'&����5�������
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,78�7�

,QWHUQDWLRQDO�7HOHFRPPXQLFDWLRQV�8QLRQ���7HOHFRPPXQLFDWLRQV�6WDQGDUGL]DWLRQ�6HFWRU���$�FRP�

PLWWHH�WKDW�VHWV�LQWHUQDWLRQDO�FRPPXQLFDWLRQV�VWDQGDUGV�

/$1

/RFDO�$UHD�1HWZRUN�

/$1
706

/RFDO�$UHD�1HWZRUN�7UDQVSRUW�0DQDJHPHQW�6\VWHP���$�QHWZRUN�PDQDJHG�V\VWHP�IRU�LQWHJUDWLQJ�

PXOWLSOH�ORFDO�DUHD�QHWZRUNV��/$1V��LQWR�D�VLQJOH�FRPPXQLFDWLRQV�QHWZRUN�

/LQN

$�WUDQVPLVVLRQ�SDWK�EHWZHHQ�WZR�VWDWLRQV��FKDQQHOV��RU�SDUWV�RI�D�FRPPXQLFDWLRQ�V�V\VWHP�

0DLQ�+DUQHVV�&DUG�RU�0DLQ�+DUQHVV�%DFNSODQH�

7KLV�DVVHPEO\�LV�FRYHUHG�E\�WKH�EDFN�SDQHO�RI�WKH�0DLQ�6KHOI���,W�FRQWDLQV�WKH�H[WHUQDO�FRQQHFWRUV�

XVHG�E\�DOO�WKH�PRGXOHV�LQ�WKH�0DLQ�6KHOI���7KUHH�EXVHV�RQ�WKH�0DLQ�+DUQHVV�&DUG�HQDEOH�WKH�

PRGXOHV�WR�FRPPXQLFDWH�ZLWK�HDFK�RWKHU���7KHVH�WKUHH�EXVHV�DUH�WKH�)DVW�%XV��WKH�03�%XV��RU�

&RPPXQLFDWLRQ�%XV���DQG�WKH�&ORFN�%XV���

0DLQWHQDQFH�&RQVROH

$�VRIWZDUH�SDFNDJH�WKDW�DOORZV�\RX�WR�LQWHUDFW�ZLWK�WKH�706������RQ�D�ORFDO�OHYHO��7KLV�VRIWZDUH�

LV�GHVLJQHG�WR�ZRUN�ZLWK�DQ\�WHUPLQDO�WKDW�UXQV�DW������WR������EDXG�$6&,,�RQ�DQ�(,$�7,$�����

(�LQWHUIDFH��7KH�WHUPLQDO�LV�FRQQHFWHG�WR�WKH�706������PDLQ�VKHOI�EDFNSODQH�

0,1,08;

$�VHOI�FRQWDLQHG�7'0�FDSDEOH�RI�PXOWLSOH[LQJ�DQG�GH�PXOWLSOH[LQJ�DV�PDQ\�DV�VL[�FKDQQHOV�RI�

V\QFKURQRXV��DV\QFKURQRXV��LVRFKURQRXV��RU�DQLVRFKURQRXV�GDWD��RU�YRLFH�JUDGH�WHOHSKRQH�VLJ�

QDOV�

0RGXOH�

$Q�DVVHPEO\�ZKLFK�KDV�GHILQDEOH�SHUIRUPDQFH�FKDUDFWHULVWLFV�VR�WKDW�LW�FDQ�EH�WHVWHG��UHPRYHG��

DQG�UHSODFHG�DV�D�XQLW���,Q�D�706������V\VWHP��HDFK�FDUG�RQ�WKH�0DLQ�6KHOI�DQG�([SDQVLRQ�

6KHOYHV�LV�D�PRGXOH���$�PRGXOH�FDQ�KDYH�RWKHU�FDUGV�FDOOHG��SLJJ\EDFNV��RU��SOXJ�LQV��LQVWDOOHG�

RQ�LW��,Q�PRVW�FDVHV��LQ�WKLV�PDQXDO��WKH�WHUPV��PRGXOH��DQG��FDUG��DUH�XVHG�LQWHUFKDQJHDEO\��)RU�

H[DPSOH��&KDQQHO�,QWHUIDFH�&DUG�DQG�&KDQQHO�,QWHUIDFH�0RGXOH�UHIHU�WR�WKH�VDPH�FRPSRQHQW�

1HWZRUN�

7HUP�XVHG�WR�UHIHU�WR�D�JURXS�RI�WKUHH�RU�PRUH�QRGHV�FRQQHFWHG�WRJHWKHU�ZLWK�DJJUHJDWH�WUXQNV���

1RW�DOO�WKH�QRGHV�LQ�D�QHWZRUN�ZLOO�QHFHVVDULO\�EH�706������QRGHV���
*'&����5���������������������������������������������������������������������������������������������������������������������������������������������������
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1RGH�

$Q\�DGGUHVVDEOH�ORFDWLRQ�ZLWKLQ�D�QHWZRUN�FDSDEOH�RI�FDUU\LQJ�D�706������FLUFXLW���,Q�D�QHWZRUN��

D�706�&RPSDFW�LQ�3KLODGHOSKLD�RU�DQ�2&0������LQ�%RVWRQ�DUH�QRGHV��DOVR�VHH�7DLO�1RGH����

2&0�����

2IILFH�&RPPXQLFDWLRQV�0DQDJHU���$�IHHGHU�PXOWLSOH[HU�WKDW�LV�XVHG�DV�D�QRGH�LQ�D�706������

QHWZRUN���,W�LV�V\VWHP�RI�PRGXOHV�LQVWDOOHG�LQ�D�2&0������(QFORVXUH�RU�2&0������6KHOI��VHS�

DUDWH�IURP�WKH�706�VKHOI��WKDW�PXOWLSOH[HV�GDWD�IURP�D�YDULHW\�RI�DQDORJ�DQG�GLJLWDO�GHYLFHV��WKHQ�

WUDQVIHUV�WKDW�GDWD�WR�WKH�706�IRU�IXUWKHU�URXWLQJ��0D\�DOVR�EH�UHIHUUHG�WR�DV�706������RU�

2&0
706�

233

2&0�3DFNHW�3URFHVVRU���$�PRGXOH�LQVWDOOHG�LQ�DQ�2&0������(QFORVXUH�RU�6KHOI�WKDW�LQWHUIDFHV�

H[WHUQDOO\�ZLWK�SXEOLF�IUDPH�UHOD\�QHWZRUNV�RU�IUDPH�UHOD\�GHYLFHV�VXFK�DV�/$1�EULGJHV��URXWHUV�

DQG�IUDPH�UHOD\�3$'V��233�LV�WKH�2&0�FRXQWHUSDUW�WR�WKH�733�

3DFNHW

$�VHTXHQFH�RI�GDWD��ZLWK�DVVRFLDWHG�FRQWURO�HOHPHQWV��WKDW�LV�VZLWFKHG�DQG�WUDQVPLWWHG�DV�D�ZKROH��

UHIHUV�PDLQO\�WR�WKH�ILHOG�VWUXFWXUH�DQG�IRUPDW�GHILQHG�ZLWKLQ�WKH�&&,77�;����UHFRPPHQGDWLRQ��

PXOWLSOH�SDFNHWV�PD\�EH�UHTXLUHG�WR�FDUU\�RQH�FRPSOHWH�GRFXPHQW�RU�D�OHQJWK\�EORFN�RI�LQIRUPD�

WLRQ�

3LJJ\EDFN�&DUG�

$�FDUG�WKDW�SOXJV�LQWR�D�EDVH�FDUG���7KH�SLJJ\EDFN�LV�D�VHSDUDWH�DVVHPEO\�WKDW�FDQ�EH�WHVWHG��UH�

PRYHG��DQG�UHSODFHG�DV�D�XQLW���

3OHVLRFKURQRXV

7KH�HVVHQWLDO�FKDUDFWHULVWLF�RI�WLPH�VFDOHV�RU�VLJQDOV�VXFK�WKDW�WKHLU�FRUUHVSRQGLQJ�VLJQLILFDQW�LQ�

VWDQWV�RFFXU�DW�QRPLQDOO\�WKH�VDPH�UDWH��DQ\�YDULDWLRQ�LQ�UDWH�EHLQJ�FRQVWUDLQHG�ZLWKLQ�VSHFLILHG�

WLPHV��1RWH�WKDW�WZR�VLJQDOV�KDYLQJ�WKH�VDPH�QRPLQDO�GLJLW�UDWH��EXW�QRW�VWHPPLQJ�IURP�WKH�VDPH�

FORFN�RU�KRPRFKURQRXV�FORFNV��DUH�XVXDOO\�SOHVLRFKURQRXV��WKHUH�LV�QR�WLPH�OLPLW�WR�WKH�WLPH�UH�

ODWLRQVKLS�EHWZHHQ�FRUUHVSRQGLQJ�VLJQLILFDQW�LQVWDQWV�

3//

3HUPDQHQW�/RJLFDO�/LQN�

3RUW

$Q\�VZLWFKDEOH�HQWLW\���$�SRUW�PD\�EH�D�ORJLFDO�HQWLW\�WKDW�LV�QRW�QHFHVVDULO\�UHDOL]HG�WKURXJK�D�

SK\VLFDO�FRQQHFWRU���)RU�H[DPSOH��D�VLQJOH�)UDPH�5HOD\�LQWHUIDFH�FDQ�VXSSRUW�PDQ\�)UDPH�5HOD\�

SRUWV��7UDGLWLRQDOO\��WKLV�KDV�UHIHUUHG�WR�D�SK\VLFDO�DQG�HOHFWULFDO�LQWHUIDFH�SRLQW�RQ�D�706�QHW�

ZRUN�LQWHUIDFH�FDUG�

3ULQWHG�&LUFXLW�%RDUG��SFE��

6HH��FDUG��
�����������������������������������������������������������������������������������������������������������������������������������������������������������������*'&����5�������
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 a 
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5HG�$ODUP

$�QHWZRUN�DODUP�WKDW�LV�SURGXFHG�E\�WKH�UHFHLYHU�WR�LQGLFDWH�WKDW�LW�KDV�ORVW�LWV�LQSXW�VLJQDO��IUDPH�

DOLJQPHQW��ORVV�RI�V\QF��RU�HUURU�UDWH�H[FHHGLQJ�D�SUHGHWHUPLQHG�OHYHO���$�UHG�DODUP�LV�FRQVLGHUHG�

D�QHWZRUN�DODUP�DQG�DSSOLHV�WR�WKH�IROORZLQJ�706������PRGXOHV�RQO\��$&0�DQG�&'$�

5HGXQGDQW�&RQWUROOHUV

,Q�WKH�706�������D�QHWZRUN�FDQ�FRQWDLQ�PRUH�WKDQ�RQH�&RQWUROOHU���6RIWZDUH�DOORZV�WKH�XVH�RI�

PXOWLSOH�3&�FRQWUROOHUV���2QH�PDVWHU�FRQWUROOHU�VHUYHV�DV�WKH�SRLQW�RI�FRQWURO�IRU�WKH�HQWLUH�QHW�

ZRUN���$OO�RWKHU�FRQWUROOHUV��VXERUGLQDWH��IXQFWLRQ�DV�EDFNXSV�DQG�DV�DGGLWLRQDO�DFFHVV�SRLQWV�LQWR�

WKH�QHWZRUN���7KH�PDVWHU�FRQWUROOHUV�UHVSRQVLELOLW\�LV�WR�V\QFKURQL]H�LWV�GDWD�EDVH��RQO\�IRU�WKH�

FXUUHQW�QHWZRUN�FRQILJXUDWLRQ�GDWD�SRUWLRQ��ZLWK�DOO�VXERUGLQDWH�FRQWUROOHUV���6RIWZDUH�DOORZV�XS�

WR�ILYH�VXERUGLQDWH�DQG�RQH�PDVWHU�FRQWUROOHU�

5RXWH�

$�ORJLFDO�SDWK�WKURXJK�D�QHWZRUN�IURP�WKH�WUDQVPLWWLQJ�HTXLSPHQW�WR�WKH�UHFHLYLQJ�HTXLSPHQW���

7KH�SDWK�FDQ�JR�WKURXJK�VHYHUDO�QRGHV���

6XEDJJUHJDWH

$�FROOHFWLRQ�RI�GDWD�FKDQQHOV�DQG�VXSHUYLVRU\�FRPPXQLFDWLRQV�DQG�IUDPH�V\QFKURQL]DWLRQ�LQIRU�

PDWLRQ�URXWHG�WR�D�VLQJOH�GHVWLQDWLRQ���2QH�RU�PRUH�VXEDJJUHJDWHV�PD\�EH�FDUULHG�RQ�D�VLQJOH�

SK\VLFDO�DJJUHJDWH�DQG�URXWHG�WR�GLIIHUHQW�GHVWLQDWLRQV�YLD�D�'$&6�QHWZRUN��6XEDJJUHJDWHV�FDQ�

EH�RI�GLIIHUHQW�W\SHV�

TMS - This type carries TMS proprietary data which includes overhead of synchroniza
and supervisory communication as well as channel data.

Network - This type carries network (DS0) compatible data. This data originates from
non-TMS device and terminates on a non-TMS device.

X.50 - This type is considered as a network type subaggregate by CDAs and IACs, b
a TMS subaggregate to the OCM.

6XSHUIUDPH�

$�'��IUDPH�FRQVLVWV�RI���IUDPH�ELW�IROORZHG�E\����HLJKW�ELW�WLPH�VORWV���$�'��VXSHUIUDPH�FRQWDLQV�

���FRQVHFXWLYH�����ELW�IUDPHV���

6XSHUYLVRU\�'DWD�

,QIRUPDWLRQ�ZKLFK�WUDYHOV�IURP�WKH�(QWHUSULVH�6\VWHP�&RQWURO�&DUG�YLD�WKH�03�%XV���,W�GRHV�QRW�

KDYH�DQ\�LPPHGLDWH�EHDULQJ�RQ�WKH�GDWD�EHLQJ�PXOWLSOH[HG���,QVWHDG��LW�NHHSV�VXSHUYLVRU\�VRIWZDUH�

LQ�YDULRXV�SDUWV�RI�WKH�V\VWHP�XS�WR�GDWH���

6XSHUYLVRU\�3DVV�7KURXJK�

$�IHDWXUH�WKDW�HVWDEOLVKHV�D�VXSHUYLVRU\�GDWD�SDWK�WR�VHYHUDO�706�&RPSDFW�QRGHV�DW�D�ORFDO�VLWH���

7KLV�DOORZV�DQ�LQFUHDVH�LQ�WUDQVPLVVLRQ�FDSDELOLW\�IURP�D�VLWH�E\�JHQHUDWLQJ�PRUH�DJJUHJDWH�

WUXQNV���
*'&����5���������������������������������������������������������������������������������������������������������������������������������������������������
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7&3

7UDQVPLVVLRQ�&RQWURO�3URWRFRO�

706������&RQWUROOHU�

$�FRPSXWHU�WKDW�LV�FRQQHFWHG�WR�WKH�(QWHUSULVH�6\VWHP�&RQWURO�&DUG�LQ�D�706������QRGH�YLD�DQ�

H[WHUQDO�FRQQHFWLRQ�RQ�WKH�0DLQ�+DUQHVV�&DUG���7KH�UHFRPPHQGHG�FRQWUROOHU�LV�D�3HQWLXP������,W�

SHUIRUPV�FRQILJXUDWLRQ�DQG�IUDPLQJ�FDOFXODWLRQV�IRU�WKH�HQWLUH�QHWZRUN��DV�ZHOO�DV�RWKHU�VWDWXV��

GLDJQRVWLFV��DQG�DODUP�IXQFWLRQV���$�0DLQWHQDQFH�&RQVROH�LV�QRW�FODVVLILHG�DV�D�&RQWUROOHU�EH�

FDXVH�LW�KDV�OLPLWHG�FRQWURO�RYHU�RQO\�RQH�QRGH���

733

706�3DFNHW�3URFHVVRU���$�PRGXOH�LQVWDOOHG�LQ�D�706������PDLQ�VKHOI�WKDW�LQWHUIDFHV�H[WHUQDOO\�

ZLWK�SXEOLF�IUDPH�UHOD\�QHWZRUNV�RU�IUDPH�UHOD\�GHYLFHV�VXFK�DV�/$1�EULGJHV��URXWHUV�DQG�IUDPH�

UHOD\�3$'V���,W�DOVR�KDV�LQWHUQDO�DFFHVV�WR�WKH�)DVWEXV��DOORZLQJ�LW�WR�WUDQVIHU�IUDPH�UHOD\��+'/&�

DQG�6'/&�GDWD�WR�RWKHU�733�PRGXOHV�LQ�WKH�VKHOI�RU�WR�PRGXOHV�VXFK�DV�&,&��&'$��$&&�DQG�

,$&�

7UXQN�

'HILQHV�D�FRQQHFWLRQ�EHWZHHQ�D�706�SRUW�DQG�D�1HWZRUN�SRUW��RU�DQRWKHU�706�SRUW���$OVR�VHH�

�$JJUHJDWH�7UXQN���

8QLYHUVDO�9RLFH�&DUG�

3URYLGHV�IXOO�GXSOH[�YRLFH�FRPPXQLFDWLRQ�FDSDELOLWLHV�LQ�D�706��������3XOVH�&RGH�0RGXODWLRQ�

�3&0���$GDSWLYH�'LIIHUHQWLDO�3XOVH�&RGH�0RGXODWLRQ��$'3&0��DQG�$GYDQFHG�6SHHFK�3URFHVV�

LQJ��$63��FDUG�FRQILJXUDWLRQV�DUH�DYDLODEOH���

9/%59

9HU\�/RZ�%LW�5DWH�9RLFH�0RGXOH���$Q�DQDORJ�YRLFH�FKDQQHO�FDUG�IRU�706�������706�&RPSDFW��

8QLYHUVDO�00��9���0,1,08;��DQG�2&0������7'0V���0D[LPL]HV�YRLFH�FKDQQHO�EDQGZLGWK�

XWLOL]DWLRQ�ZKLOH�RIIHULQJ�ORZ�ELW�UDWH�YDOXHV�RI�����������DQG�����NESV�

;1(7

;1(7�DOORZV�FRQQHFWLRQ�EHWZHHQ�WZR�LQGHSHQGHQWO\�RSHUDWLQJ�706������QHWZRUNV���6XSHUYL�

VRU\�FRPPXQLFDWLRQ�GRHV�QRW�SDVV�EHWZHHQ�QHWZRUNV��PDLQWDLQLQJ�LQGHSHQGHQW�FRQWURO�RI�HDFK�

QHWZRUN���$��QHWZRUN�RSHUDWRU�ZLOO�EH�DOORZHG�WR�FRQILJXUH�DQ�;1(7�QRGH�DQG�DJJUHJDWH���7KH�

RSHUDWRU�FDQ�WKHQ�FRQILJXUH�FLUFXLWV�WR�WUDYHUVH�WKH�;1(7�DJJUHJDWH���7KH�RSHUDWRU�UXQQLQJ�WKH�

RWKHU�QHWZRUN�PXVW�DOVR�FRQILJXUH�D�PDWFKLQJ�;1(7�QRGH��DJJUHJDWH�DQG�FLUFXLWV���;1(7�DOORZV�

OLPLWHG�GLDJQRVWLF�WHVWV��ORRSEDFNV��WR�EH�SHUIRUPHG�
�����������������������������������������������������������������������������������������������������������������������������������������������������������������*'&����5�������





 1   Shelf Installation
Overview
This chapter contains information on the installation of the TMS-3000.  Unpacking, shelf mounting, 
cable and wire connections, option selection, and system timing are all discussed here. Figure 1-1 
shows the rear panel of the TMS-3000 shelf.  

Many tables and diagrams are required to provide sufficient installation information for the TMS-
3000 system.  Most of the tables and diagrams in this chapter appear with the TMS-3000 module 
with which they are associated.

Figure 1-1 TMS-3000 Shelf, Rear Panel

Photo

SHELF ASSY 036B300-001
MODEL No. TMS-3000
Serial No.

General DataComm

J29 J28 J27 J26 J25 J24 J23 J22 J21J33J34J35J36J37J38J39J40

PHONE JACK

MODEM PORT

J42

J41

NETCON/
PRINTER

J20 J19
VDU

CHANNEL INTERFACE CHANNEL INTERFACE

OPTPRI PRI PRI PRI PRI PRI PRI PRI
(J15) (J13) (J11) (J9) (J43) (J7) (J5) (J3) (J1)

EXT TMG
    (J18)

ALARM
  (J17)

SEC SEC SEC SEC SEC SEC SEC SEC
(J16) (J14) (J12) (J10) (J8) (J6) (J4) (J2)
GDC 036R303-000



1-2                                                                                                                                 Shelf Installation
Unpacking and Inspection 
These steps detail the unpacking and inspection requirements for the TMS-3000. 
 
1. Remove any extra packing material from the unit.  

2. Place the TMS-3000 unit so that you can easily access the front and back of the unit.  

3. Remove each spare module from its individual carton.  Do not discard carton or packing ma-
terial; save it for transporting or reshipping if necessary.  

4. Inspect the components for visible signs of damage.  If you see any damage, notify the shipper 
immediately.  

5. Check the packing list to see if you have all components (module types, quantities, etc.).  

6. Verify that the components of the unit and factory settings on the various modules are prop-
erly configured for your TMS-3000 applications.  

The documentation package which comes with your system determines proper set-up and card ar-
rangements for your system.  In particular, ensure that:

1. Each card is in its proper slot in the TMS-3000 shelf.  Correct locations are given in your Net-
work Documentation Package.  Module locations for a completely filled redundant node are 
illustrated in Figure 1-2 (In a non-redundant system, each slot marked "SEC." on the diagram 
has a blank filler panel).  Check that channel cards are in their correct slots.  Note that instal-
lation of TPP (TMS Packet processor) cards is covered in  GDC 036R302-A7.

2. Correct aggregate interface piggybacks or interface modules are installed on the ACM (AD-
PCM Compression Module), the CDA (Combined Digital Aggregate) module, and the ACC 
(Aggregate Control Card) . 

Installation 
The TMS-3000 is usually shipped already mounted in a GDC EP-2M or EP-4 cabinet.  If your TMS-
3000 is already mounted, go to Step 4 below.  Otherwise, follow these directions:
 
1. If the TMS-3000 shelf assembly is not being mounted in a rack, install it in a reasonably well-

ventilated location.  Do not locate directly above other equipment (such as power supplies) 
which generate large quantities of heat.  The ambient temperature should not exceed 122o F 
(50o  C).

2. If the TMS-3000 is being rackmounted, install it in a standard 19-inch rack.  Two GDC cab-
inets are available for that purpose:

EP-2T — 30 in. (76 cm) by 23 in. (59 cm) by 24 in. (61 cm) with two fans

EP-4 — 76 in. (193 cm) by 23 in. (59 cm) by 26 in. (66 cm) with blower 
GDC 036R303-000



Shelf Installation            1-3
Figure 1-2 TMS-3000 Module Locations
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Provide the following vertical rack space for each TMS-3000 shelf component:

GPS-8A,GPS-8B or DPS-8A — 7 in. (18 cm)

TMS-3000 shelf — 14 in. (36 cm)

16-channel expansion shelf — 7 in. (18 cm)

32-channel expansion shelf — 14 in. (36 cm)

1. Connect dc power harness on rear of main shelf assembly to the GPS-8A, GPS-8B, or DPS-
8A.  The drawing package includes a wire list for the harness, where you see the terminal con-
nections for each wire.  Connections to the power supply are made by inserting the wire into 
the appropriate power supply terminal and tightening the screw that fits into the terminal.  
Alarm connections between the power supplies and the TMS-3000 main shelf is described 
later in this chapter.

Location of power supply connectors on the TMS-3000 Harness Card are shown in  Figure 
1-3.  Table 1-1 lists the wire color coding for the power supply harness.  

2. Check that power supply Power On/Power Off switch is Off.  If GPS-8A or GPS-8B is being 
used, connect power cord to grounded ac outlet; if DPS-8A, connect to –48 V battery (Refer 
to Instruction Manual for DPS-8A, GDC 041R162-000 ). 

Table 1-1 Power Supply Harness Color Codes

The EP-4 cabinet comes wired with a 20-ampere rated line cord and a twist-lock 
NEMA L5-20P type plug.  This mates with a NEMA 20R type receptacle which must 
be available adjacent to the installation.

Air must be forced through the rack.  A blower capable of moving 300 cfm (cubic feet per 
minute) must be installed at the bottom of the shelves.  Three exhaust fans capable of 
moving 100 cfm must be installed at the top of the cabinet.  Ideal external ambient 

temperature is between 77oand 93oF (25oand 30oC).  Operation between 32o and 124o F 

(0o and 50oC) is allowable only when equipment is mounted in a GDC EP-2T, EP-2M, 
and EP-4 cabinets (assuming proper airflow requirements have been met).

Do not apply primary power until all connections have been made and all options 
implemented.

Power Supply Harness Wire Terminal Connection

Orange +12 V dc

Purple –12 V dc

White/Red +5 V dc

White/Black GND

NOTE

!

!

GDC 036R303-000
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Figure 1-3 Power Supply Connectors on TMS-3000 Expansion Harness Card

AC Power On/Off Procedure for a TMS-3000

GDC products contain voltage sensing circuits that ensure that proper reset signals are generated 
during power up/down switching.  These circuits are designed to protect the electronics from lock-
ups and memory loss for ac transients and power on/off conditions.

Switching power on/off via a branch circuit breaker can generate unpredictable transient conditions 
since inductive and/or capacitive loads connected to the branch affect the voltage on/off sensing cir-
cuits.  To ensure reliable operation, use the following procedure to turn TMS-3000 power on:

1. Turn the branch circuit breaker on first.  This gives transients, due to heavy inductive and ca-
pacitive line loads, time to settle.

2. If the communication product is mounted in a cabinet equipped with a local circuit breaker, 
such as a GDC EP-4 cabinet, turn the local breaker on next.

3. Turn off the dc power supplies mounted in the node.

To turn TMS-3000 Power off, reverse the power-on procedure by first turning off the dc power sup-
plies.

TMS-3000 Controller Initialization 

For information on the installation and initialization of the TMS-3000 Controller, refer to Chapter 
5 of this manual.

Fused Links 

Fused links in the interface circuits protect the TMS-3000 from damages during operation.   To pre-
vent large circulating currents due to differences in ground potential, the TMS-3000 should be pow-
ered by the same power source as the equipment with which it interfaces.  If you don't know if the 
equipment is powered by the same power source, confirm that a potential difference of less than 
0.25 V rms (as measured by a high impedance digital multimeter or equivalent) exists between the 
grounding circuits of the respective power outlets.  

J18 J17 
+12 V 

GND 

+ 12 V

+ 5 V 

- 12 V

GND 

- 12 V

+ 5 V 

XA1 

XA16

1 
1 1 

100 100 

5050

50

J16 J15 J14 J13 J12 J11 J10 J9 J8 J7 J6 J5 J4 J3 J2 J1

XA18

1 

25

1 
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Fused links on the TMS-3000 are located on the rear of the harness card.  

Each interface circuit (both channel and aggregate) contains a fused link between the chassis 
ground (earth) connector pin (Pin 1 of the 25-pin connector) and the chassis ground circuit of the 
TMS-3000.  Each link is located directly below each 25-pin connector.  Each link appears as an 
extremely thin solder line, with one end connected to the chassis ground plane on the harness card.  
Fused links that have opened because of excessive ground currents between equipment can be 
restored as follows: 

1. Normalize the potential difference between associated grounding circuits to less than 0.25 V 
rms (as measured with a high impedance digital multimeter or equivalent).  

2. Disconnect all power connections.  

3. Restore fused link with a single strand of No. 32 to 40 AWG gauge copper wire (No. 32 is 
the standard strand of seven-strand No. 24 gauge wire).  Solder the single strand to the appro-
priate terminals on the rear of the harness card.  

4. Reconnect power connections and resume normal operations.

Compliance With Subpart J, Part 15 of FCC Rules 

For full compliance with Subpart J of Part 15 of FCC rules (governing radiated RF energy from 
computing devices), use shielded cables with metal hooded connectors for all TMS-3000 aggregate 
and channel connections.  Each cable hood must make firm contact with TMS-3000 frame ground.  

At the end of the cable hood are two screws that should be screwed in firmly to make ground con-
tact.  The hooded cable grounding arrangement is illustrated in Figure 1-4.  

Follow this procedure when using customer supplied cables.  Unshielded cables or improperly in-
stalled shielded cables may interfere with nearby radio communications.  

TMS-3000 incorporates internal fused links which may open if the ground potential 
exceeds 0.25 V rms between this unit and equipment interfaced with this unit.  Do 
not apply power to the TMS-3000 until you have finished connecting it  to 
peripheral equipment.

When several cabinets are installed together, use a copper braided ground strap be-
tween the cabinets to ensure sufficient grounding.  

!

!

GDC 036R303-000
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Figure 1-4 Typical Hooded Cable Grounding Arrangement

Power Supply to TMS-3000 Alarm Connections 

Any TMS-3000 node can report power supply failures (as an alarm condition) to the Controller.  
Two separate power supply failures (Primary and Secondary) are reported.  To enable node report-
ing of power supply failures, make the following connections (the metal backplane shield on the 
main shelf must be removed to make these connections): 

Primary power supply Alarm Bus connector to TMS-3000 main shelf connector XA10A, Pin A14.

Secondary power supply Alarm Bus connector to TMS-3000 main shelf connector XA10A, Pin A2.

In most cases, TMS-3000 shelves are shipped from the factory already connected.

TMS-3000 Node External Timing Connections 

GTS software is used to set each TMS-3000 node to receive a master timing reference signal from 
an external source or to be the master timing source for the network.  

In most cases, a reference timing signal is received from an aggregate and requires no special ca-
bling.  If timing is obtained from channel equipment, a special Y-cable splits timing from the other 
signals entering the channel interface and transports the timing signal to external timing connector 
J18 on the TMS-3000 main shelf backplane.  Two cables are available for this purpose: 028H504-
001 (for unbalanced signals) and 028H505-001 (for balanced signals, EIA-422 adapter required).

The 9-pin connector of the cable connects to J18; the 25-pin connectors mate to a TMS-3000 chan-
nel interface connector and to a 25-pin crossover cable, which connects to the data service unit or 
modem that supplies the reference timing signal.  

Select "External" as the timing source for the node when using this arrangement.  Any other external 
timing source connects directly to J18.
GDC 036R303-000
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On the TMS-3000, 9-pin connector J18 (located on the rear backplane of the main shelf) lets you 
use a balanced or unbalanced external clocking source.

Table 1-2 provides pin functions and technical specifications for connector J18.  Figure 1-5 illus-
trates the J18 connector pins as viewed from the TMS-3000 rear backplane.

The TMS-3000 node also outputs an external timing source for transfer of timing.  This output is a 
balanced RS-422 interface clock signal at the rate of 512 KHz and is phase locked with the node 
reference clock.

Table 1-2 External Clock Input (J18) Function

  

Figure 1-5 External Clock Connector (J18) TMS-3000 Rear Backplane View

Alarm Relay Connections 

The RCC (Redundancy Control Card) in the TMS-3000 contains two relays — one for major 
alarms, and one for minor alarms — that allow connections to activate external equipment.  The 
alarm relays are deenergized during normal operation and provide two sets each of normally open 
and normally closed contacts (Relay Type 2, Form C).  Appropriate relays are energized to signal 
alarm conditions.  Connections are made to a 15-pin connector, J17 on the TMS-3000 main harness 
card.  Table 1-3 lists the J17 pins used to connect the normally open or normally closed contacts of 
the relays to the external equipment.

Do not exceed maximum ratings of the relay contacts: 3 W, 0.25 A, 28 V.

Pin No. Function Unbalanced Clock* Balanced Clock*

1 Protective Ground Signal Ground Cable shield

2 External Timing Input A Clock input Clock A input

3 External Timing Input B No connection Clock B input

4-7 — Not used Not used

8 External Timing Output B 512 KHz Clock Output B

9 External Timing Output A 512 KHz Clock Output 
A

* See Table 2-5  for ESCC option settings for balanced and unbalanced interfaces.

5

4

3

2

1

9

8

7

6

External timing Output A

External timing Output B
External timing Input A

External timing Input B

Protective ground

EXT TMG
GDC 036R303-000
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Table 1-3 Alarm Relay Connections, Rear Panel Connector J17

Pin Number Function Relay State

1 Minor Alarm 2 Common    (CO)

2 Major Alarm 2 Common    (CO)

3 Spare

4 Spare

5 Major Alarm 2 Deenergized ( NO)

6 Major Alarm 1 Deenergized (NO)

7 Minor Alarm 2 Deenergized (NO)

8 Minor Alarm 1 Deenergized (NO)

9 Major Alarm 1 Common    (CO)

10 Spare

11 Minor Alarm 1 Common    (CO)

12 Major Alarm 2 Energized    (NC)

13 Major Alarm 1 Energized    (NC)

14 Minor Alarm 2 Energized    (NC)

15 Minor Alarm 1 Energized    (NC)

The main harness backplane current rating is 1.4 A maximum.  Any dc or ac 
voltage supplied by a power supply through the alarm port connector J17 
should be fused accordingly.  Failure to fuse the alarm port connector can 
result in severe damage to the TMS-3000 main harness backplane.!
GDC 036R303-000
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TMS-3000 Controller Interface Connections 

Asynchronous

GDC 028H303 cable connects serial Port 1 of the Controller to connector J20 on the TMS-3000 
backplane.  You also need a shielded EIA/TIA-232-E extension cable (GDC 027H506-XXX).  
The two cables are combined in GDC 027H004-XXX.  Refer to Chapter 5, System Initialization 
to connect the keyboard, monitor, and system unit together.  Chapter 5 also provides a description 
of TMS-3000 Controller initialization.  

Connect the Maintenance Console to the TMS-3000 using GDC 028H305.  One end of the cable 
connects to EIA Connector J19 on the TMS-3000 backplane; the other end connects to the Main-
tenance Console connector marked MODEM or COMM (See Figure 1-6).

An interactive control port for the Controller may be extended to a remote NETCON site.  This 
application uses the NETCON CRT link facility to control TMS-3000 through the CRT of a 
NETCON operator.

Connections at the Controller site are made to serial Port 1 located at the back of the controller.  
Typically, a modem link connects the port to a NETCON I/O port at another site.

Synchronous

GDC 027H328 connects the synchronous port of the Controller to connector J20 on the TMS-
3000 backplane.  The synchronous port is provided by a Digiboard Digichannel PC/8i+ or MC/
8i+ installed in the PC.  Refer to Appendix A of this manual for installation instructions.

Some of the TMS common cards (ESCC, ACM, CDA, TPP, and OPP) have a front 
monitor port for connecting the Maintenance Console.  The cable required for this 
connection is GDC 024H140.

The Controller can be connected to a modem through which it can communicate 
with a NETCON at a remote node.  A NETCON-CRT link is described in GDC 
058R675 and Chapter 4 of this manual.  When the PC is connected to the TMS-
3000 through serial Port 0, serial Port 1 can be used to link a modem on NETCON 
to the PC only if the PC monitor and keyboard are not connected or the PC is 
logged off.  Serial Port 1 on the back of the PC is the leftmost I/O Port.  Serial Port 
0 is to the right of serial Port 1.  See Figure 1-7.  

NOTE

NOTE
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Figure 1-6 Controller Hookup To TMS-3000 Node and Maintenance Console

Figure 1-7 Controller Hookup to TMS-3000 Node Using NETCON Controller

Dial Backup Connections 

To install Dial Backup using two external modems:

1. Install cable 028H303 to the output port (Port 1) on the Controller.  The DB-25 end of this 
cable connects to the input of an external auto-dial modem.  The VF output of this external 
modem is connected into the phone line at the remote end.  The output of the phone line 
connects into the remote external modem.

2. Utilizing GDC 028H502-XXX, connect one end to the output of the external modem.  Con-
nect the other side to J42 on the rear of the Main Shelf Backplane.  

3. Using the main menu and node configuration screens of the Controller, proceed to initiate 
Dial Backup.  

TMS 
Controller

SERIAL PORT 0 

SERIAL PORT 1 
TMS-3000  

NODE

028H303-XXX 

J20 

J19 
028H305-XXX 

TMS Maintenance Console 

Connect the TMS Maintenance 
Console to the TMS-3000 using 
GDC Cable 028H305-XXX.  One 
end connects to J19;  the other 
end connects to the Maintenance 
Console port labelled "Modem" or  
"Comm". 

TMS 
Controller

SERIAL PORT 0 

SERIAL PORT 1 

TMS 3000  
NODE

External  
Modem 

028H303-XXX 
J20 

NETCON  
ControllerExternal  

Modem 

Note that use of the NETCON 
Controller requires the PC monitor  
and keyboard to be disconnected.
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Supervisory Pass-Through Installation 

Using GDC 028H303-025 or 028H320, connect the Controller output (Port 1) to connector J20 (TMS 
Controller Input) on the TMS-3000 Backplane of the node at the local site.  Next, using GDC 028H502-
XXX, connect the output connector (J42) of this node to J20 of the next node at the site.  See Figure 1-8.

The supervisory route continues using the same GDC Cables until the desired number of nodes at the 
site are connected.  

Utilizing the configuration screens of the Main Controller, software establishes the supervisory data 
communication path to each node at the site.  

Figure 1-8 Supervisory Pass Through Installation

TMS-3000

TMS-3000

TMS-3000

RCC 

RCC 

RCC 

TMS-3000  
Controller

027H303-XXX or  
028H320-XXX 
Port 1

J20 

J20 

J20 

J42 

J42 

J42 

028H502-XXX 

028H502-XXX 

028H502-XXX 

Supervisory Pass  
Through connects  
through the RCC. 

Nodes at the Local Site 

TMS Nodes 
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Summary
In this chapter we provided procedures for installation of the TMS-3000.  Unpacking, shelf mount-
ing, cable and wire connections, option selection, and system timing were all discussed.

What's Next?
In the next chapter we cover procedures for installation and optioning of TMS common cards. 
GDC 036R303-000
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 2   Common Card Installation
Overview
7KH�IOH[LELOLW\�RI�WKH�706������V\VWHP�SURYLGHV�PDQ\�RSWLRQV�IRU�706������PRGXOHV���%\�VH�

OHFWLQJ�FHUWDLQ�RSWLRQV��WKH�706������FDQ�RSHUDWH�LQ�PDQ\�XQLTXH�HQYLURQPHQWV�ZLWKRXW�QHHGLQJ�

H[WHQVLYH�H[WHUQDO�LQWHUIDFH�HTXLSPHQW���

7KH�IROORZLQJ�VHFWLRQV�SURYLGH�SDUW�QXPEHUV�DQG�GHVFULEH�WKH�PHWKRGV�RI�RSWLRQ�VHOHFWLRQ�DQG�WKH�

RSWLRQV�SURYLGHG�IRU�HDFK�706������FRPPRQ�FDUG���'HWDLOHG�LQIRUPDWLRQ�DERXW�VSHFLILF�VHWWLQJV�

RI�RSWLRQ�GHYLFHV�LV�JLYHQ�LQ�D�QXPEHU�RI�WDEOHV�LQ�WKLV�FKDSWHU���2SWLRQ�WDEOHV�IRU�HDFK�PRGXOH�DUH�

JURXSHG�ZLWK�WKH�GUDZLQJV�SHUWDLQLQJ�WR�WKDW�VSHFLILF�PRGXOH���

$�706������V\VWHP�LV�VKLSSHG�IURP�*'&�ZLWK�D�VSHFLILF�FRQILJXUDWLRQ�VHOHFWHG�WKURXJK�WKH�GH�

YLFHV�GHVFULEHG�EHORZ���,Q�PRVW�FDVHV��WKH�VHWWLQJV�QHHG�QRW�EH�FKDQJHG�GXULQJ�LQVWDOODWLRQ���8VH�

WKH�LQIRUPDWLRQ�SURYLGHG�KHUH�WR�FKHFN�IRU�FRUUHFW�VHWWLQJV�DQG�WR�GHWHUPLQH�QHFHVVDU\�FKDQJHV�LQ�

WKH�KDUGZDUH�FRQILJXUDWLRQ���,I�\RX�DUH�XQVXUH�RI�WKH�FRUUHFW�VHWWLQJ�IRU�DQ\�GHYLFH��FRQWDFW�*'&�

IRU�WHFKQLFDO�DVVLVWDQFH�

Part Numbers
7KLV�VHFWLRQ�SURYLGHV�LQIRUPDWLRQ�WR�EH�XVHG�WR�SURFXUH�UHSODFHPHQW�DVVHPEOLHV�DQG�SF�ERDUGV���

7DEOHV�����WKURXJK�����EUHDN�GRZQ�DVVHPEOLHV�LQWR�VXE�DVVHPEOLHV�WKDW�IRUP�WKH�FRPSRQHQW��

Table 2-1 706������6KHOI�ZLWK�1RQ�UHGXQGDQW�&RPPRQ�/RJLF�����0�������

The TMS-3000 utilizes the following components in the main shelf.  Note that the ter
"Card" and "Module" are commonly used and interchanged in the field (and in this
manual).  For example, Redundancy Control Card and Redundancy Control Modu
refer to the same component.

ACC (Aggregate Control Card)
ACM (ADPCM Compression Module)
CDA (Combined Digital Aggregate) Module
CIC (Channel Interface Card)
DBC (Digital Bridging Card)
ESCC (Enterprise System Control Card)
IAC (ISDN Aggregate Control Card)
RCC (Redundancy Control Card)
TPP (TMS Packet Processor)

Equipment Supplied Designation GDC Part No.

Main Shelf Assembly — 036B300-001

Assembly Filler Card — 036C011-001

PCB Assembly, ESCC — 036P336-001

PCB Assembly, Redundancy Control II — 036P302-001

NOTE
GDC 036R303-000
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0.  
Table 2-2 706������6KHOI�ZLWK�5HGXQGDQW�&RPPRQ�/RJLF�����0��������

Table 2-3 706������1RQ�UHGXQGDQW�([SDQVLRQ�6KHOI�����0��������

Table 2-4 706������5HGXQGDQW�([SDQVLRQ�6KHOI�����0��������

Option Selection Devices 
<RX�FDQ�LPSOHPHQW�RSWLRQDO�FRQILJXUDWLRQV�RQ�D�PRGXOH�ZLWK�SURJUDP�SOXJV��VZLWFKHV��MXPSHU�

SOXJV��RU�UHVLVWRU�QHWZRUNV���(DFK�LWHP�LV�GHVFULEHG�EHORZ�

Program Plugs 

3URJUDP�SOXJV�VHOHFW�GLIIHUHQW�LQWHUIDFH�FRQILJXUDWLRQV�RQ�WKH�'DWD�&KDQQHO�PRGXOH�DQG�RQ�WKH�56�

��������&KDQQHO�$GDSWHU��LI�XVHG����3URJUDP�SOXJV�PD\�DOVR�SURYLGH�QRQVWDQGDUG�FORFN�UDWHV�RQ�

WKH�&ORFN�*HQHUDWRU�PRGXOH���7KHVH�SOXJV�DUH�IDFWRU\�LQVWDOOHG�LQ�DFFRUGDQFH�ZLWK�LQWHQGHG�V\VWHP�

XVDJH��EXW�PD\�EH�DOWHUHG�RQ�VLWH�WR�FKDQJH�WKH�RSHUDWLQJ�FRQILJXUDWLRQ�RI�WKH�706��������

$�SURJUDP�SOXJ�LV�GHVLJQDWHG�ZLWK�WKH�OHWWHUV�33�DQG�D�QXPEHU��IRU�H[DPSOH��33�����7KH�SOXJ�ILWV�

LQWR�D�VRFNHW�LGHQWLILHG�ZLWK�WKH�OHWWHUV�;33�DQG�D�QXPEHU��IRU�H[DPSOH��;33�����

7R�UHPRYH�D�SURJUDP�SOXJ�

1. Gently lift the plug from the socket with the extractor tongs provided with the TMS-300

To install a program plug:

1. Determine the correct pin alignment.

2. Carefully insert the program plug into the socket.

Equipment Supplied Designation GDC Part No.

Assembly Shelf  TMS-3000 — 036B300-001

Assembly Filler Card  TMS-3000 — 036C011-001

PCB Assembly, ESCC — 036P336-001

PCB Assembly, Redundancy Control II — 036P302-001

Equipment Supplied Designation GDC Part No.

Assembly Expansion Shelf  TMS-3000 — 036B301-001

PCB Assembly, Expansion Card  TMS-3000 — 036P307-002

Equipment Supplied Designation GDC Part No.

Assembly Expansion Shelf — 036B301-001

PCB Assembly, Expansion Card  TMS-3000 — 036P307-002
GDC 036R303-000



Common Card Installation                                                                                                                                        2-3
Switches 

6ZLWFKHV�DUH�XVHG�WR�VHOHFW�YDULRXV�RSWLRQV�RQ�PRVW�PRGXOHV���2SWLRQ�WDEOHV�IRU�HDFK�PRGXOH�SUR�

YLGH�LQIRUPDWLRQ�RQ�WKH�IHDWXUHV�REWDLQHG�E\�HDFK�VHOHFWLRQ���6ZLWFKHV�DUH�GHVLJQDWHG�E\�WKH�OHWWHU�

6�DQG�D�QXPEHU��H�J���6�����

6HYHUDO�GLIIHUHQW�W\SHV�RI�VZLWFKHV�PD\�EH�XVHG�RQ�706������PRGXOHV���(DFK�W\SH�RI�VZLWFK�LV�

LOOXVWUDWHG�LQ�)LJXUH�������$�YHUWLFDO�RU�ULJKW�DQJOH�VZLWFK�PXVW�EH�VHW�XS��2II�RU�2SHQ��RU�GRZQ�

�2Q�RU�&ORVHG����$�',3�VZLWFK�PXVW�EH�SODFHG�2Q��&ORVHG��RU�2II��2SHQ����$�GRXEOH�SROH�ODWFK�

VZLWFK�KDV�QR�2Q�RU�2II�SRVLWLRQ���%RWK�WKH�',3�VZLWFKHV�DQG�WKH�GRXEOH�SROH�ODWFK�VZLWFKHV�DUH�

VHW�DFFRUGLQJ�WR�VLONVFUHHQ�PDUNLQJV�RQ�WKH�SF�FDUG��VLPSO\�PRYH�WKH�VZLWFKHV�WR�WKH�PDUNLQJ�WKDW�

LQGLFDWHV�WKH�GHVLUHG�IXQFWLRQ���7KH�RSWLRQ�WDEOHV�LQGLFDWH�WKH�VLONVFUHHQ�PDUNLQJ�IRU�HDFK�RSWLRQ�

VHOHFWLRQ���)RU�YHUWLFDO�RU�ULJKW�DQJOH�VZLWFKHV��WKH�RSWLRQ�WDEOHV�LQGLFDWH�2Q��&ORVHG��RU�2II�

�2SHQ��SRVLWLRQV�WR�VHOHFW�HDFK�RSWLRQ�

Jumper Plugs 

-XPSHU�SOXJV�FRPSOHWH�GLIIHUHQW�FLUFXLWV�ZKHQ�SODFHG�RYHU�FHUWDLQ�SLQV�RI�KHDGHUV�RQ�D�FRPSR�

QHQW�ERDUG���6LONVFUHHQ�PDUNLQJV�RQ�WKH�ERDUG�LQGLFDWH�WKH�VHOHFWLRQV�PDGH�E\�GLIIHUHQW�MXPSHU�

SOXJ�SRVLWLRQV���7KH�RSWLRQ�WDEOHV�IRU�HDFK�PRGXOH�SURYLGH�LQIRUPDWLRQ�RQ�WKH�IHDWXUHV�REWDLQHG�

E\�HDFK�VHOHFWLRQ���-XPSHU�SOXJV�DUH�GHVLJQDWHG�E\�WKH�OHWWHU�;�DQG�D�QXPEHU��H�J���;�����

Resistor Networks 

7KH�'DWD�&KDQQHO�PRGXOH�XVHV�UHVLVWRU�QHWZRUNV�WR�GHYHORS�WKH�VLJQDO�YROWDJH�OHYHOV�UHTXLUHG�E\�

GLIIHUHQW�LQWHUIDFH�VWDQGDUGV���7KHVH�QHWZRUNV�PXVW�EH�FKDQJHG�ZKHQ�D�FKDQQHO�LV�FRQILJXUHG�IRU�

D�GLIIHUHQW�LQWHUIDFH�VWDQGDUG��7DEOH������GHVFULEHV�WKH�VZLWFK��MXPSHU��DQG�UHVLVWRU�QHWZRUN�UH�

TXLUHG�IRU�HDFK�LQWHUIDFH��

Figure 2-1 2SWLRQ�6ZLWFKHV�DQG�-XPSHUV 

RU
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Enterprise System Control Card
This section covers ESCC options.  Associated tables and drawings provide detailed installa
formation.

ESCC Option Selection

ESCC options are selected by varying the positions of option Switches S2, S3 and S4 that a
cated on the ESCC printed circuit board assembly, as illustrated in Figure 2-2.  Use Tables 2-5 and 
2-6  to determine how to select each option.

Figure 2-2 Option Switch Locations

1  2   3  4   5   6  7  8

8 7 6 5 4 3 2 1

1  2   3  4   5   6  7  8

7 6 5 4 3 2 1 0

1  2   3  4   5   6  7  8
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ESCC PCB Assembly GDC 036P336
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Table 2-5 (6&&�2SWLRQ�'HVFULSWLRQ

Option Selection Switch Setting Description

Node Address 1 thru 126 S2-1 thru 
S2-7

See Ta-
ble 2-5

Used to select the address for the node (See Table 2-
5).

Node Type Compact S3-1 OFF Configures ESCC for operation as a Compact n

TMS-3000 S3-1 ON* Configures ESCC for operation as a TMS node.

Watchdog Disabled S3-2 OFF Disables watchdog (for testing purposes).

Enabled S3-2 ON* Enables watchdog.

Monitor Port Back S3-3 OFF* Selects back port for maintanance console.

Front S3-3 ON Selects front port for maintenance console.

Clock Bus 6 Frequency Special Rate 
(PROG1)

S3-4 OFF Selects special rate  (PROG1) as clock frequency 
Clock Bus 6.

1.536 MHz. S3-4 ON* Selects 1.536 MHz as clock frequency on Clock Bu
6.

Clock Bus 7 Frequency Special Rate 
(PROG2)

S3-5 OFF Selects special rate (PROG2) as clock frequency 
Clock Bus 7.

1.344 MHz S3-5 ON* Selects 1.344 MHz as clock frequency on Clock Bu
7.

External Timing 
Source Impedance

Unbalanced S3-6 OFF Selects unbalanced  impedance for an external t
ing source, if any, on serial Port J18.   Choose unba
anced impedance for EIA-232-D and RS-423 
interfaces.

Balanced S3-6 ON* Selects balanced  impedance for an external timin
source, if any, on serial Port J18.   Choose balance
impedance for V.35 and RS-422 interfaces.

J20 RSET Disabled S4-1 OFF Disables signal RSET on serial Port J20.

Enabled S4-1 ON* Enables signal RSET on serial Port J20.

J20 SER1TDATA Disabled S4-2 OFF Disables signal SER1TDATA on serial Port J20.

Enabled S4-2 ON* Enables signal SER1TDATA on serial Port J20.

J20 SER1DTR Disabled S4-3 OFF Disables signal SER1DTR on serial Port J20.

Enabled S4-3 ON* Enables signal SER1DTR on serial Port J20.

J20 TSET Disabled S4-4 OFF Disables signal TSET on serial Port J20.

Enabled S4-4 ON* Enables signal TSET on serial Port J20.

J20 SER1RDATA Disabled S4-5 OFF Disables signal SER1RDATA on serial Port J20

Enabled S4-5 ON* Enables signal SER1RDATA on serial Port J20.

J20 SER1DSR Disabled S4-6 OFF Disables signal SER1DSR on serial Port J20.

Enabled S4-6 ON* Enables signal SER1DSR on serial Port J20.

J20 LOCKFREQINB Disabled S4-7 OFF Disables signal LOCKFREQINB on serial Port J

Enabled S4-7 ON* Enables signal LOCKFREQINB on serial Port J20

J20 LOCKFREQINA Disabled S4-8 OFF Disables signal LOCKFREQINA on serial Port J2

Enabled S4-8 ON* Enables signal LOCKFREQINA on serial Port J20

Not  Used Not Used S2-8 , S3-
7, S3-8

ON* These option switches must be set in the ON posi-
tion.

* Default selection
GDC 036R303-000
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Table 2-6 (6&&�1RGH�$GGUHVV�2SWLRQ

Node
Address

Switch Settings Node
Address

Switch Settings
S2-1 S2-2 S2-3 S2-4 S2-5 S2-6 S2-7 S2-1 S2-2 S2-3 S2-4 S2-5 S2-6 S2

1 OFF ON ON ON ON ON ON 35 OFF OFF ON ON ON OFF ON

2 ON OFF ON ON ON ON ON 36 ON ON OFF ON ON OFF ON

3 OFF OFF ON ON ON ON ON 37 OFF ON OFF ON ON OFF ON

4 ON ON OFF ON ON ON ON 38 ON OFF OFF ON ON OFF ON

5 OFF ON OFF ON ON ON ON 39 OFF OFF OFF ON ON OFF ON

6 ON OFF OFF ON ON ON ON 40 ON ON ON OFF ON OFF ON

7 OF OFF OFF ON ON ON ON 41 OFF ON ON OFF ON OFF ON

8 ON ON ON OFF ON ON ON 42 ON OFF ON OFF ON OFF ON

9 OFF ON ON OFF ON ON ON 43 OFF OFF ON OFF ON OFF ON

10 ON OFF ON OFF ON ON ON 44 ON ON OFF OFF ON OFF ON

11 OFF OFF ON OFF ON ON ON 45 OFF ON OFF OFF ON OFF ON

12 ON ON OFF OFF ON ON ON 46 ON OFF OFF OFF ON OFF ON

13 OFF ON OFF OFF ON ON ON 47 OFF OFF OFF OFF ON OFF ON

14 ON OFF OFF OFF ON ON ON 48 ON ON ON ON OFF OFF ON

15 OFF OFF OFF OFF ON ON ON 49 OFF ON ON ON OFF OFF ON

16 ON ON ON ON OFF ON ON 50 ON OFF ON ON OFF OFF ON

17 OFF ON ON ON OFF ON ON 51 OFF OFF ON ON OFF OFF ON

18 ON OFF ON ON OFF ON ON 52 ON ON OFF ON OFF OFF ON

19 OFF OFF ON ON OFF ON ON 53 OFF ON OFF ON OFF OFF ON

20 ON ON OFF ON OFF ON ON 54 ON OFF OFF ON OFF OFF ON

21 OFF ON OFF ON OFF ON ON 55 OFF OFF OFF ON OFF OFF ON

22 ON OFF OFF ON OFF ON ON 56 ON ON ON OFF OFF OFF ON

23 OFF OFF OFF ON OFF ON ON 57 OFF ON ON OFF OFF OFF ON

24 ON ON ON OFF OFF ON ON 58 ON OFF ON OFF OFF OFF ON

25 OFF ON ON OFF OFF ON ON 59 OFF OFF ON OFF OFF OFF ON

26 ON OFF ON OFF OFF ON ON 60 ON ON OFF OFF OFF OFF ON

27 OFF OFF ON OFF OFF ON ON 61 OFF ON OFF OFF OFF OFF ON

28 ON ON OFF OFF OFF ON ON 62 ON OFF OFF OFF OFF OFF ON

29 OFF ON OFF OFF OFF ON ON 63 OFF OFF OFF OFF OFF OFF ON

30 ON OFF OFF OFF OFF ON ON 64 ON ON ON ON ON ON OFF

31 OFF OFF OFF OFF OFF ON ON 65 OFF ON ON ON ON ON OFF

32 ON ON ON ON ON OFF ON 66 ON OFF ON ON ON ON OFF

33 OFF ON ON ON ON OFF ON 67 OFF OFF ON ON ON ON OFF

34 ON OFF ON ON ON OFF ON 68 ON ON OFF ON ON ON OFF
GDC 036R303-000



Common Card Installation                                                                                                                                        2-7

nob 
ctor.  

F

F

F

F

Table 2-6 (6&&�1RGH�$GGUHVV�2SWLRQ��&RQW��

ESCC Installation

7R�LQVWDOO�WKH�(6&&�LQ�WKH�706������VKHOI��SURFHHG�DV�IROORZV�

1. Place the ESCC front panel Enable/Disable switch in the Disable position.

2. Position the ESCC in the receptacle guides (top and bottom) of the slot shown in  Figure 
2-3 and carefully slide the ESCC into the receptacle until it stops.  Tilt the top ejector k
up and the bottom ejector knob down and gently push the ESCC into the rear conne
The knobs automatically assume their normal position.  

3. Place the ESCC front panel Enable/Disable switch in the Enable position.

Node
Address

Switch Settings Node
Address

Switch Settings
S2-1 S2-2 S2-3 S2-4 S2-5 S2-6 S2-7 S2-1 S2-2 S2-3 S2-4 S2-5 S2-6S2-7

69 OFF ON OFF ON ON ON OFF 98 ON OFF ON ON ON OFF OFF

70 ON OFF OFF ON ON ON OFF 99 OFF OFF ON ON ON OFF OFF

71 OFF OFF OFF ON ON ON OFF 100 ON ON OFF ON ON OFF OFF

72 ON ON ON OFF ON ON OFF 101 OFF ON OFF ON ON OFF OFF

73 OFF ON ON OFF ON ON OFF 102 ON OFF OFF ON ON OFF OFF

74 ON OFF ON OFF ON ON OFF 103 OFF OFF OFF ON ON OFF OFF

75 OFF OFF ON OFF ON ON OFF 104 ON ON ON OFF ON OFF OFF

76 ON ON OFF OFF ON ON OFF 105 OFF ON ON OFF ON OFF OFF

77 OFF ON OFF OFF ON ON OFF 106 ON OFF ON OFF ON OFF OFF

78 ON OFF OFF OFF ON ON OFF 107 OFF OFF ON OFF ON OFF OFF

79 OFF OFF OFF OFF ON ON OFF 108 ON ON OFF OFF ON OFF OFF

80 ON ON ON ON OFF ON OFF 109 OFF ON OFF OFF ON OFF OFF

81 OFF ON ON ON OFF ON OFF 110 ON OFF OFF OFF ON OFF OFF

82 ON OFF ON ON OFF ON OFF 111 OFF OFF OFF OFF ON OFF OFF

83 OFF OFF ON ON OFF ON OFF 112 ON ON ON ON OFF OFF OFF

84 ON ON OFF ON OFF ON OFF 113 OFF ON ON ON OFF OFF OFF

85 OFF ON OFF ON OFF ON OFF 114 ON OFF ON ON OFF OFF OFF

86 ON OFF OFF ON OFF ON OFF 115 OFF OFF ON ON OFF OFF OFF

87 OFF OFF OFF ON OFF ON OFF 116 ON ON OFF ON OFF OFF OFF

88 ON ON ON OFF OFF ON OFF 117 OFF ON OFF ON OFF OFF OFF

89 OFF ON ON OFF OFF ON OFF 118 ON OFF OFF ON OFF OFF OFF

90 ON OFF ON OFF OFF ON OFF 119 OFF OFF OFF ON OFF OFF OF

91 OFF OFF ON OFF OFF ON OFF 120 ON ON ON OFF OFF OFF OFF

92 ON ON OFF OFF OFF ON OFF 121 OFF ON ON OFF OFF OFF OFF

93 OFF ON OFF OFF OFF ON OFF 122 ON OFF ON OFF OFF OFF OF

94 ON OFF OFF OFF OFF ON OFF 123 OFF OFF ON OFF OFF OFF OF

95 OFF OFF OFF OFF OFF ON OFF 124 ON ON OFF OFF OFF OFF OF

96 ON ON ON ON ON OFF OFF 125 OFF ON OFF OFF OFF OFF OFF

97 OFF ON ON ON ON OFF OFF 126 ON OFF OFF OFF OFF OFF OFF
GDC 036R303-000
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Figure 2-3 706������0DLQ�6KHOI�6ORW�/RFDWLRQV

Redundancy Control Card 
,QVWDOO�WKH�5&&�LQ�WKH�VORW�VKRZQ�LQ�)LJXUH�������7KH�5&&�LV�VRIWZDUH�FRQWUROOHG�DQG�WKHUHIRUH�KDV�

QR�RSWLRQ�VHOHFWLRQV�

Aggregate Control Card
7KLV�VHFWLRQ�FRYHUV�$JJUHJDWH�,QWHUIDFH�SDUW�QXPEHUV��FRQQHFWLRQV��FRQQHFWRU�IXQFWLRQV��RSWLRQV��

DQG�RSWLRQDO�SOXJ�LQ�FDUGV�DV�ZHOO�DV�DVVRFLDWHG�WDEOHV�DQG�GUDZLQJV�WR�SURYLGH�GHWDLOHG�LQVWDOODWLRQ�

LQIRUPDWLRQ�

Part Numbers

7KLV�VHFWLRQ�SURYLGHV�LQIRUPDWLRQ�WR�EH�XVHG�WR�SURFXUH�UHSODFHPHQW�DVVHPEOLHV�DQG�SF�ERDUGV���7D�

EOH������EUHDNV�GRZQ�DVVHPEOLHV�LQWR�VXE�DVVHPEOLHV�WKDW�IRUP�WKH�FRPSRQHQW��
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Table 2-7 $JJUHJDWH�&RQWURO�&DUG�$VVHPEO\�����0��������

Aggregate Interface Connections

$JJUHJDWH�,QWHUIDFH�FDEOHV�DUH�FRQQHFWHG�WR�WKH�'%����(,$�FRQQHFWRUV�ORFDWHG�LQ�WKH�XSSHU�KDOI�

RI�WKH�706������+DUQHVV�&DUG��EDFNSODQH���IURP�OHIW�WR�ULJKW�LQ�WZR�URZV�RI�HLJKW�FRQQHFWRUV���

,Q�WKH�706������V\VWHP��DJJUHJDWH�LQWHUIDFHV�UHTXLUH�D�PDWFKLQJ�$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN�

&DUG�PRXQWHG�RQ�WKH�$&&���

$�OLVW�RI�$JJUHJDWH�,QWHUIDFH�FDEOHV�LV�SURYLGHG�LQ�7DEOH�����DORQJ�ZLWK�D�GHVFULSWLRQ�RI�WKH�DS�

SOLFDWLRQV�IRU�HDFK�FDEOH���7KH�FRQQHFWRUV�RQ�WKH�706������EDFNSODQH�IRU�WKH�$JJUHJDWH�LQWHU�

IDFH�FDEOHV�DUH�OLVWHG�LQ�7DEOH�����

Equipment Supplied Designation GDC Part No.

PCB Assembly, Aggregate Control II ACC-II 036P313-003

PCB Assembly Aggregate, Plug-In  TMS-3000 036P314-001

Aggregate Interface plug-in cards:

EIA/TIA-232-E/ITU-T V.28 Aggregate Interface EIF-E 036P041-001

ITU-T V.35 Aggregate Interface EIF-V 036P042-001

EIA RS-422/423/MIL-STD-188/ITU-T V.10/V.11 
Aggregate Interface

EIF-P 036P043-001

T1/D4 1.544 Mbps Aggregate Interface T1/D4 036P315-002

T1/D4 1.544 Mbps Aggregate Interface T1/D4 036P315-003

ITU-T G.703 64 Kbps Codirectional Aggregate Inter-
face

EIF-G 036P064-001

ITU-T G.703 2.048 Mbps 75-ohm Aggregate Inter-
face

EIF-M1 036P065-001

ITU-T G.703 2.048 Mbps 12-ohm Aggregate Inter-
face

EIF-M2 036P065-002

ITU-T G.703 64 Kbps Contradirectional Aggregate 
Interface

EIF-C 036P066-001

ITU-T G.703 256 Kbps 75-ohm Aggregate Interface EIF-K1 336P065-001

ITU-T G.703 256 Kbps 120-ohm Aggregate Interface EIF-K2 336P065-002

ITU-T G.704 2.048 Mbps 75/120 ohm Aggregate In-
terface

— 036P281-001
GDC 036R303-000
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Table 2-8 $JJUHJDWH�,QWHUIDFH�&DEOHV

Table 2-9 TMS-3000 25-Pin Connector Functions

Aggregate Connector Functions — Redundancy and Diversity 

7ZR�&RPPRQ�0RGXOHV�DUH�UHGXQGDQW�LI�WKH�SULPDU\�LV�LQ�VHUYLFH��DQG�LWV�SDLU�LV�LQ�VWDQGE\�LQ�FDVH�

WKH�SULPDU\�IDLOV���$JJUHJDWH�WUXQNV�DUH�GLYHUVH�LI�WKH�XSSHU�DJJUHJDWH�WUXQN�FRQQHFWRU�RQ�WKH�EDFN�

SODQH�LV�LQ�VHUYLFH�DQG�WKH�ORZHU�FRQQHFWRU�LV�LQ�VWDQGE\���$OWKRXJK��IXQFWLRQDOO\��UHGXQGDQF\�DQG�

GLYHUVLW\�DUH�XQUHODWHG��D�WUDGH�RII�H[LVWV�EHWZHHQ�WKH�QXPEHU�RI�FKDQQHOV�DQG�WKH�QXPEHU�RI�DJJUH�

JDWHV�WKDW�FDQ�EH�DFFRPPRGDWHG���7KLV�WUDGH�RII�H[LVWV�EHFDXVH�RI�WKH�QXPEHU�RI�KDUGZDUH�FRQQHF�

WRUV�RQ�WKH�PDLQ�VKHOI�EDFNSODQH�

$V�VKRZQ�SUHYLRXVO\�LQ�)LJXUH������WKH�706������0DLQ�6KHOI�KDV����VORW�SRVLWLRQV���2I�WKRVH�����

WKH�IRXU�FHQWHU�VORWV�DUH�UHVHUYHG�IRU�WKH�FRQWUROOLQJ�PRGXOHV���7KH����UHPDLQLQJ�VORWV�DUH�XVHG�IRU�

HLWKHU�$&&��&'$��$&0��&,&��'%&��RU�733�PRGXOHV���1RWH�WKDW�733�LV�FRYHUHG�LQ��*'&����5����

$���

GDC Cable No. Description Application

028H502 EIA/TIA-232-E/ITU-T V.28 For all 232-E and ITU-T V.28 aggregate trunks.   Avail-
able in 5-, 15-, 25-, and 50-foot lengths.  Straight throug
cable.

027H507 ITU-T V.35 For ITU-T V.35 trunks — generally used for domestic 
applications.  Available in 5-, 15-, and 25-foot lengths.

027H508 EIA RS-422/423 ITU-T

V.10/V.11 MIL-STD 188C

For EIA RS-422 or 423, ITU-T V.10 or V.11,  MIL-STD 
188C aggregate trunks.  Available in 5-, 15-, and 25-foo
lengths, or other lengths up to 500 feet.

027H201 ATT DS (T1) Standard connector for T1 lines, for connection to CSUs
other devices with F-DB15 connectors.

036H013 ITU-T V.35 (European) For European V.35 applications.  Available in 5-, 15-, 
25-foot lengths.

027H307 T1 or ITU-T G.703 25-pin 
connector to wire ends

For T1 or ITU-T G.703 connections where connections to
trunk equipment are made using wire ends only (no 
connectors).  Available in 25- or 75-foot lengths.

027H408 EIA/TIA-232-E (422 Sig-
nals)

Used for connection of RS-422 Aggregate to 422 Data 
Chan., Submux.

027H517 EIA/TIA-232-E (V.35 Sig-
nals)

Used for connection of ITU-T V.35 Aggregate Link to 
business equipment connector on the DS-1 shelf.

027H531 EIA/TIA-232-E (422 Sig-
nals)

Used for connection of RS-422 Aggregate Link to busi-
ness equipment connector on the DS-1 Shelf.

027H316 T1/D4 to T1/D4 Y-cable Used for non-redundant pairs of CDA modules in adjac
slots.  Provides two T1 lines with DB-25 connectors.

Connector Function

J1-J16 Aggregate Cable Connectors

J-19 VDU (Maintenance Console Terminal)

J-20 TMS-3000 Controller

J-41 Internal VF Modem

J-42 External Modem Port

J-43 Optional Module
GDC 036R303-000
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7KLQN�RI�WKHVH�UHPDLQLQJ����VORWV�DV���SDLUV�EHFDXVH�SULPDU\�DQG�UHGXQGDQW�PRGXOHV�PXVW�EH�SR�

VLWLRQHG�DGMDFHQW�WR�RQH�DQRWKHU�RQ�WKH�0DLQ�6KHOI���$OVR��HDFK�SDLU�RI�FRQQHFWRUV��XSSHU�DQG�ORZ�

HU��RQ�WKH�EDFNSODQH�DUH�DVVRFLDWHG�ZLWK�HDFK�SDLU�RI�VORWV�WKH\�DUH�SRVLWLRQHG�EHKLQG���

8S�WR����$&0�RU�&'$�0RGXOHV�FDQ�EH�LQVHUWHG�LQWR�WKH�706������PDLQ�VKHOI���7KLV�SURYLGHV�

XS�WR����QRQ�UHGXQGDQW�$&0�RU�&'$�0RGXOHV�RU���UHGXQGDQW�$&0�RU�&'$�SDLUV���$Q\�XQXVHG�

PRGXOH�VORWV�FDQ�EH�XVHG�E\�HLWKHU�$&&V�RU�&,&V���

:KHQ�XVLQJ����$&0�RU�&'$�0RGXOHV��VSHFLDO�SURYLVLRQV�IRU�KHDW�GLVVLSDWLRQ�RI�WKH�PDLQ�VKHOI�

DUH�UHTXLUHG����6HH�,QVWDOODWLRQ�LQ�&KDSWHU�����ZKLFK�GLVFXVVHV�WKH�FRROLQJ�UHTXLUHPHQWV�RI�WKH�

PDLQ�VKHOI���

5HPHPEHU�DOVR�WKDW�WKH�&,&�SHUIRUPV�WKH�LQWHUIDFH�IRU�XS�WR����GDWD�DQG�YRLFH�FKDQQHOV�DW�WKH�

ORFDO�QRGH�DQG�VHQGV�D�VHULDO�VWUHDP�DFURVV�WKH�IDVW�EXV�WR�WKH�$&&�V����2QO\�DQ�$&&�FDQ�SHUIRUP�

WKH�LQWHUIDFH�WDVNV�IRU�HDFK�DJJUHJDWH�WUXQN���$�&,&�WKHUHIRUH�GRHV�QRW�XVH�WKH�DJJUHJDWH�WUXQN�

FRQQHFWRU�SRVLWLRQHG�EHKLQG�LW���

2QH�&,&�PXVW�XVH�ERWK����SLQ�ULEERQ�FDEOH�FRQQHFWRUV�ORFDWHG�RQ�WKH�EDFNSODQH�EHORZ�HDFK�SDLU�

RI�VORWV���)RU�WKLV�UHDVRQ��&KDQQHO�,QWHUIDFH�PRGXOHV�DOZD\V�UHTXLUH�WZR�VORW�SRVLWLRQV���,I�\RX�

FKRRVH�WR�KDYH�D�QRQ�UHGXQGDQW�&,&��WKH�DGMDFHQW�VORW�PXVW�EH�HPSW\���$OVR��D�&,&�FDQQRW�EH�

SDLUHG�ZLWK�DQ�$&0��$JJUHJDWH�&RQWURO�RU�&'$�0RGXOH���1RWLFH�LQ��)LJXUH�������WKDW�WKH�SUL�

PDU\�PRGXOH�LV�DOZD\V�RQ�WKH�ULJKW��IRU�H[DPSOH��6ORW���LV�UHGXQGDQW�DQG�6ORW���LV�SULPDU\���

:KHQ�FRQILJXULQJ�DQ�$&&��WDNH�WKH�IROORZLQJ�VWHSV�WR�FRQILJXUH�UHGXQGDQW�RU�QRQ�UHGXQGDQW�

PRGXOHV�DQG�GLYHUVH�RU�QRQ�GLYHUVH�DJJUHJDWH�WUXQNV��

�

1. Select diversity or single aggregate (non-diverse) on both ACCs in the pair.  Use the
jumpers located on the ACC.

2. Select redundant or non-redundant on both ACCs.  Use the berg jumpers located on
ACC.

3. Select the options on Aggregate Interface Piggybacks A and B for both ACCs.  Both b
should be set the same.

4. For diversity, place the piggyback interface card for the lower connector on the right.  
the piggyback interface card for the upper connector on the left.   See Figure 2-4.

7DEOH������JLYHV�WKH�DJJUHJDWH�FRQQHFWRU�IXQFWLRQV���)RU�HDFK�SDLU�RI�VORWV��FKRRVH�ZKLFK�RI�WKH�

IROORZLQJ�DSSOLHV�DQG�FRQQHFW�DV�GHVFULEHG���1RWH�WKDW�RGG�DQG�HYHQ�QXPEHUHG�VORWV�DUH�DV�VHHQ�

IURP�WKH�IURQW�RI�WKH�706�������VWDUWLQJ�DW�WKH�OHIW�ZLWK�QXPEHU�����

$�UHGXQGDQW�SDLU�ZLWK�GLYHUVLW\�¥�7KH�XSSHU�FRQQHFWRU��RGG�RU�HYHQ�VORW��SLJJ\EDFN�$��LV�FRQ�

QHFWHG�WR�WKH�SULPDU\�DJJUHJDWH�WUXQN��DQG�WKH�ORZHU�FRQQHFWRU��RGG�RU�HYHQ�VORW��SLJJ\EDFN�%��

LV�FRQQHFWHG�WR�WKH�VHFRQGDU\�DJJUHJDWH�WUXQN���

$�UHGXQGDQW�SDLU�ZLWKRXW�GLYHUVLW\�¥�7KH�XSSHU�FRQQHFWRU��RGG�RU�HYHQ�VORW��SLJJ\EDFN�$��LV�

FRQQHFWHG�WR�WKH�DJJUHJDWH�WUXQN���7KH�ORZHU�FRQQHFWRU�LV�QRW�XVHG���

$�QRQ�UHGXQGDQW�SDLU�ZLWK�GLYHUVLW\�¥�7KH�XSSHU�FRQQHFWRU�LV�FRQQHFWHG�WR�WKH�SULPDU\�DJJUH�

JDWH�WUXQN��DQG�WKH�ORZHU�FRQQHFWRU�LV�FRQQHFWHG�WR�WKH�VHFRQGDU\�DJJUHJDWH�WUXQN���

$�QRQ�UHGXQGDQW�SDLU�ZLWKRXW�GLYHUVLW\�¥�$Q�$&&�LQ�DQ�RGG�QXPEHUHG�VORW�XVHV�WKH�ORZHU�FRQ�

QHFWRU��SLJJ\EDFN�%��IRU�DJJUHJDWH�WUXQN�FRQQHFWLRQV��WKH�$&&�LQ�DQ�HYHQ�QXPEHUHG�VORW�XVHV�

WKH�XSSHU�FRQQHFWRU��SLJJ\EDFN�$��IRU�DJJUHJDWH�WUXQN�FRQQHFWLRQV�
GDC 036R303-000
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�

Figure 2-4 $JJUHJDWH�,QWHUIDFH�3LJJ\EDFN�3ODFHPHQW�IRU�'LYHUVLW\

Do not use diversity in your system if you use AT&T’s Automatic Protection 
Capability

A TPP-LAN with two media adapters can draw up to 15 amps from the +5 volt 
power supplies.  Consideration must be given to the maximum current drawn in a 
TMS-3000.

Consult General DataComm Service for information regarding the quantity of 
power supplies and backplane selects on TMS nodes containing more than two 
TPP cards or any number of TPP cards and more than three CDA, ACM, CIC or 
ACC cards.

!

NOTE

DS1 

DS2 

DS3 

DS4 

DS5 

DS6 

DS7 

DS8 

DS9 

DS10

DS11

DS12

DS13

DS14

DS15

A B 

$JJUHJDWH�,QWHUIDFH
3LJJ\EDFN�IRU

%RWWRP�&RQQHFWRU

$JJUHJDWH�,QWHUIDFH
3LJJ\EDFN�IRU�7RS

&RQQHFWRU
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.

Table 2-10 $JJUHJDWH�&RQQHFWRU�)XQFWLRQV

Connector 
Number

Redundant,
Diverse

Redundant,
Non-diverse

    Non-redundant, 
Diverse

Non-redundant, 
Non-diverse

J1 Slot 1 + 2

Primary Aggregate

Slot 1 + 2

Aggregate

Slot 1 or 2 *

Primary Aggregate

Slot 1

Aggregate

J2 Slot 1 + 2

Secondary Aggregate

Not Used Slot 1 or 2 *

Secondary Aggregate

Slot 2

Aggregate

J3 Slot 3 + 4

Primary Aggregate

Slot 3 + 4

Aggregate

Slot 3 or 4 *

Primary Aggregate

Slot 3

Aggregate

J4 Slot 3 + 4

Secondary Aggregate

Not Used Slot 3 or 4 *

Secondary Aggregate

Slot 4

Aggregate

J5 Slot 5 + 6

Primary Aggregate

Slot 5 + 6

Aggregate

Slot 5 or 6 *

Primary Aggregate

Slot 5

Aggregate

J6 Slot 5 + 6

Secondary Aggregate

Not Used Slot 5 or 6 *

Secondary Aggregate

Slot 6

Aggregate

J7 Slot 7 + 8

Primary Aggregate

Slot 7 + 8

Aggregate

Slot 7 or 8 *

Primary Aggregate

Slot 7

Aggregate

J8 Slot 7 + 8

Secondary Aggregate

Not Used Slot 7 or 8 *

Secondary Aggregate

Slot 8

Aggregate

J9 Slot 9 + 10

Primary Aggregate

Slot 9 + 10

Aggregate

Slot 9 or 10 *

Primary Aggregate

Slot 9

Aggregate

J10 Slot 9 + 10

Secondary Aggregate

Not Used Slot 9 or 10 *

Secondary Aggregate

Slot 10

Aggregate

J11 Slot 11 + 12

Primary Aggregate

Slot 11 + 12

Aggregate

Slot 11 or 12 *

Primary Aggregate

Slot 11

Aggregate

J12 Slot 11 + 12

Secondary Aggregate

Not Used Slot 11 or 12 *

Secondary Aggregate

Slot 12

Aggregate

J13 Slot 13 + 14

Primary Aggregate

Slot 13 + 14

Aggregate

Slot 13 or 14 *

Primary Aggregate

Slot 13

Aggregate

J14 Slot 13 + 14

Secondary Aggregate

Not Used Slot 13 or 14 *

Secondary Aggregate

Slot 14

Aggregate

J15 Slot 15 + 16

Primary Aggregate

Slot 15 + 16

Aggregate

Slot 15 or 16 *

Primary Aggregate

Slot 15

Aggregate

J16 Slot 15 + 16

Secondary Aggregate

Not Used Slot 15 or 16 *

Secondary Aggregate

Slot 16

Aggregate

* In this arrangement the ACC cannot be paired with another ACC.  It must be next to an empty slot
GDC 036R303-000
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ACC Options 

7KH�RSWLRQV�DYDLODEOH�RQ�WKH�$&&�DUH�GHVFULEHG�LQ�7DEOH������DQG�RSWLRQ�ORFDWLRQV�DUH�VKRZQ�LQ�

)LJXUH�������

Table 2-11 $JJUHJDWH�&RQWURO�&DUG�2SWLRQV

:KHQ�FRQILJXULQJ�D�QRQ�UHGXQGDQW�����$&&�Z�GLYHUVLW\��SODFH�WKH�UHGXQGDQF\�-XPSHU�;��LQWR�WKH�

UHGXQGDQW�SRVLWLRQ���2WKHUZLVH��D�FRQILJXUDWLRQ�HUURU�DSSHDUV�RQ�WKH�&RQWUROOHU�

ACC (GDC 036P313-001) assembly contains a factory adjustment switch SW3 
that should never be changed in the field.  It controls a critical factory adjustment option 
which is set only when the PCB assembly is installed in a specialized test fixture at the
factory.  The purpose of SW3 is to fine tune the turn-on and turn-off times of the fast bus
circuit  Improper adjustment of this switch can cause erroneous data transfers between
common cards and possible node failure.

Switch (S),  Jumpers (X)

Feature Selection Desig. Pos. Application

Watchdog In-
hibit

Watchdog

Inhibit Watch-
dog

X1

X1

NORM

INHIB
W’DOG

This selection is located on the Ag-
gregate Control Piggyback.  It is for 
in-house testing only.  It should be 
left in the NORM position.

Redundancy Redundant

Non-redundant

X9

X9

 RED Redundancy is selected if the ACC is 
part of a redundant pair.  RED is se-
lected if the module is not part of a re-
dundant pair.

Diversity Diversity

Single Aggre-
gate

X8

X8

 DIV Diversity is selected if the ACC is in-
terfacing two aggregate trunks.  DIV 
is selected if the module is interfac-
ing one aggregate trunk.

NOTE:  Jumper X1 is located on the Aggregate Control Piggyback Card.

Anytime the diversity Jumper X8 is selected on the ACC, check that the redundancy 
Jumper X9 is in its correct position.

!

NOTE
GDC 036R303-000



Common Card Installation                                                                                                                                        2-15
Figure 2-5 $JJUHJDWH�&RQWURO�&DUG�2SWLRQ�/RFDWLRQV

Aggregate Interface Plug-In Card Options 

7KUHH�RI�WKH�$JJUHJDWH�,QWHUIDFH�3OXJ�,Q�&DUGV�KDYH�KDUGZDUH�RSWLRQ�VHOHFWLRQV���7KH�(,$�56�

��������$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN�FDUG�UHTXLUHV�VHOHFWLRQ�RI�RSWLRQV�WR�VHOHFW�DQ�56�����

EDODQFHG�LQWHUIDFH�RU�DQ�56�����XQEDODQFHG�LQWHUIDFH���7KHVH�VHOHFWLRQV�DUH�GHVFULEHG�LQ�7DEOH���

�����2SWLRQ�ORFDWLRQV�DUH�VKRZQ�LQ�)LJXUH�������$OO�RWKHU�$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN�&DUGV�

XVHG�RQ�WKH�706������V\VWHP�GR�QRW�KDYH�KDUGZDUH�RSWLRQV��H[FHSW�WKH�9����$JJUHJDWH�,QWHU�

IDFH�3LJJ\EDFN��5HY��5HYLVLRQ��-�

$�UHYLVHG�9����$JJUHJDWH�,QWHUIDFH�SLJJ\EDFN�ERDUG��5HY�-��FRQWDLQV�D�MXPSHU�ODEHOHG�;����7KH�

SRVLWLRQV�DUH�QRW�ODEHOHG�RQ�WKH�SF�ERDUG�EXW�DUH�VKRZQ�RQ�WKH�UHYHUVH�VLGH�LQ�)LJXUH�������7KH�

FDUG�GRHV�QRW�IXQFWLRQ�LI�WKH�MXPSHU�LV�QRW�LQVWDOOHG�LQ�HLWKHU�SRVLWLRQ�

7KH�IDFWRU\�GHIDXOW�SRVLWLRQ�IRU�WKLV�MXPSHU�LV�WKH�,19(57�SRVLWLRQ���,Q�WKLV�SRVLWLRQ�WKH�ERDUG�LV�

EDFNZDUG�FRPSDWLEOH�ZLWK�DOO�SUHYLRXV�UHYLVLRQV�RI�WKH�ERDUG���7KH�1250�SRVLWLRQ�VKRXOG�EH�

XVHG�IRU�DOO�DSSOLFDWLRQV�ZKHUH�D�9����SLJJ\EDFN�LV�FRQQHFWHG�WR�DQ�56����SLJJ\EDFN�DW�D�UHPRWH�

ORFDWLRQ�
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Figure 2-6 56���������$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN�2SWLRQ�/RFDWLRQV

7KH�SXUSRVH�RI�WKLV�MXPSHU�LV�WR�FRUUHFW�D�SUREOHP�ZLWK�WKH�FORFNV�DQG�GDWD�EHLQJ�LQYHUWHG�RQ�ROGHU�

UHYLVLRQV�RI�WKH�SLJJ\EDFN�FDUG���&DEOH�QXPEHU����+����;;;�FRPSHQVDWHV�IRU�WKLV���,I�WKLV�FDEOH�

LV�WR�EH�XVHG�ZLWK�5HY�-�FDUGV��VHW�;��WR�WKH�,19(57�SRVLWLRQ�IRU�SURSHU�RSHUDWLRQ�
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Table 2-12 56���������$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN�2SWLRQ�6HOHFWLRQV

S1-1 Thru S2-1,2-5 S2-6,7 S2-8 X1 X2,X3

Feature S1-4 Pos. S3-1,4 Pos. Pos. Pos. Pos. Pos. Application

EIA-RS-422 
(ITU-T V.11)
Balanced
Interface

BAL (Off) BAL (Off) BAL

(On)

NOR
M

(Off)

BAL BAL This piggyback 
may be set to op-
erate in an RS-
422 mode 
(equivalent to 
ITU-T V.11) bal-
anced mode, or a 
MIL-STD-188-
114 balanced 
mode.  

MIL-STD-188-
114 Balanced
Interface

BAL (Off) BAL (Off) BAL

(On)

MIL18
8

(On)

BAL BAL It may be set to 
operate in an RS-
423 mode 
(equivalent to 
ITU-T V.10) un-
balanced mode 
or a MIL-STD-
188-114 unbal-
anced mode.

EIA RS-423 
(ITU-T V.10)
Unbalanced
Interface

UNB (On) UNB (On) UNB

(Off)

NOR
M

(Off)

UNB UNB NOTE:
Berg Header X4 
on this card is 
used for test pur-
poses only.  

MIL-STD-
188-114
Unbalanced
Interface

UNB (On) UNB (On) UNB

(Off)

MIL18
8

(On)

UNB UNB Do NOT place a 
jumper in either 
position on this 
header.
GDC 036R303-000
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tion 

aggre-
on pat-
e alarm 
Figure 2-7 V.35 Aggregate Interface Piggyback Card

T1/D4 Aggregate Interface Piggyback 

The latest version of the T1/D4 Aggregate Interface Piggyback card (GDC 036P315-003) can be 
used in a TMS-3000.  It is installed on the ACC of the TMS-3000 shelf.  Jumpers provide op
selection for each application.  Options are described in Table 2-13.  Figure 2-8 shows the physical 
location of the jumpers on the card.

The primary functions of the T1-D4 piggyback include the transmission and reception of the 
gate data stream as well as the insertion and detection of the D4 framing and synchronizati
terns.  The T1-D4 piggyback is also capable of local and remote alarm status reporting.  Thes
status lines are currently monitored on the TMS system.

X2

INVERTNORM

FACTORY DEFAULT 
SHOWN 

036P042-001 REV J 

COMPONENT SIDE
GDC 036R303-000
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Table 2-13 7��'��3LJJ\EDFN�&DUG�����3���������2SWLRQ�6HOHFWLRQV

Feature Selection Jumper 
Desig.

Jumper 
Pos.

Application

Clock External

Internal

X1

X1

EXT

INT

The EXT position selects the external clock 
supplied directly from the aggregate inter-
face of the TMS-3000 ACC.  The phase-lock
loop of the T1/D4 piggyback card is by-
passed in EXT mode.  With X1 in the INT 
position, timing is selected from the output of
the phase-lock loop on the T1/D4 piggyback
card.  When X1 is used in a TMS-3000, leave
X1 in the EXT mode.

Master/Slave
Timing

Master

Slave

X2

X2

M

S

This option selects an input to the phase-lock
loop on the T1/D4 piggyback card.  At a mas
ter timing node, select M, so that the externa
timing signal from the node is applied to the
phase-lock loop.  At a slave timing node, se
lect S, so that timing from the aggregate link
is applied to the phase-lock loop.  When X1
is in the EXT position, the position of X2 
does not matter in a TMS-3000.

Data FIFO
Include/Bypass

Include

Bypass

X3

X3

INC

BYP

The INC position includes FIFO buffers in 
the data path.  BYP bypasses the FIFO buff
ers.  When the T1/D4 piggyback is used in a
TMS-3000 node, select BYP for X3.

Clock FIFO
Include/Bypass

Include

Bypass

X4

X4

INC

BYP

The INC position includes FIFO buffers in 
the timing path.  BYP bypasses the FIFO 
buffers.  When the T1/D4 piggyback is used
in a TMS-3000 node, select BYP.

MSW/MM+ MSW

MM+

X5+X6

X5+X6

MSW

MM+

If the T1/D4 piggyback is used in a TMS-
3000 node, place X5 and X6 in the MSW po-
sition.
GDC 036R303-000
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Figure 2-8 7��'��$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN�����3��������
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ition.  

hm 
ht 
.

T1-DS0 and T1-FT1 Aggregate Interface Piggyback

7KH�7��'6��DQG�7��)7��$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN�&DUGV�SURYLGH�D�VSHFLILF�HOHFWULFDO�DQG�

IXQFWLRQDO�LQWHUIDFH�RQ�WKH�KLJK�VSHHG�DJJUHJDWH�SRUW�RI�WKH�706�������706&�RU�0,1,08;�

7'0��7KH�7��'6��FDUG��*'&����3���������LV�IRU�XVH�LQ�&DQDGD�DQG�WKH�7��)7��FDUG��*'&�

���3���������LV�IRU�XVH�LQ�WKH�86$�

7KH�PDLQ�GLIIHUHQFH�IURP�RWKHU�W\SHV�RI�7��LQWHUIDFHV��DYDLODEOH�IURP�*'&��LV�WKDW�WKH�7��VHULDO�

ELW�VWUHDP��DW�WKH�GDWD�UDWH�RI�������0ESV��GRHV�QRW�KDYH�WR�EH�IXOO\�XWLOL]HG�WR�FDUU\�YRLFH�DQG�

GDWD�LQIRUPDWLRQ�DVVHPEOHG�E\�WKH�DVVRFLDWHG�PXOWLSOH[HU���)UDFWLRQV�RI�WKH�7��ELW�UDWH��LQ�PXOWL�

SOHV�RI����RU����.ESV��FDQ�EH�XVHG�E\�WKH�PXOWLSOH[HU�

7KH�7��'6��DQG�7��)7��LQWHUIDFHV�PD\�EH�XVHG�IRU�7(/&2�VXSSOLHG�VHUYLFHV�WKDW�DUH�NQRZQ�DV�

IUDFWLRQDO�7����,Q�D�IUDFWLRQDO�7��DSSOLFDWLRQ��WKH�7'0�HTXLSPHQW�FDQ�EH�FRQQHFWHG�WR�D�'LJLWDO�

$FFHVV�&URVV�&RQQHFW��'$&6���WR�SURYLGH�URXWLQJ�RI�LQGLYLGXDO�����RU����.ESV��'6��FKDQQHOV�

WR�YDULRXV�UHPRWH�ORFDWLRQV�

7KH�SULQFLSDO�DSSOLFDWLRQ�IRU�WKH�7��'6��DQG�7��)7��$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN�&DUGV�LV�WR�

RIIHU�D�7��LQWHUIDFH�WKDW�WDNHV�DGYDQWDJH�RI�IUDFWLRQDO�7��VHUYLFHV���,QVWHDG�RI�SD\LQJ�IRU�D�IXOO�7��

OLQH��\RX�SD\�RQO\�IRU�WKH�EDQGZLGWK�QHHGHG�E\�VHOHFWLQJ�WKH�QXPEHU��1��RI�'6��FKDQQHOV��ZKHUH�

�≤1≤������$V�EDQGZLGWK�UHTXLUHPHQWV�FKDQJH��\RX�FDQ�FKDQJH�WKH�QXPEHU�RI�'6�V���7KLV�LV�SDU�
WLFXODUO\�XVHIXO�DW�IHHGHU�QRGHV�ZKLFK�W\SLFDOO\�KDYH�VPDOOHU�EDQGZLGWK�UHTXLUHPHQWV�

7KH�7��'6���&DQDGD��DQG�7��)7���86$��DOVR�SURYLGHV�DQ�DJJUHJDWH�IUDPH�VWUXFWXUH�DW�������

0ESV�LQ�DFFRUGDQFH�ZLWK�$77�'��RU�([WHQGHG�6XSHU)UDPH��(6)��IRUPDWV�

5HIHU�WR�*'&����5��������DQG����5��������IRU�FRPSOHWH�LQIRUPDWLRQ�RQ�WKHVH�FDUGV�

G.704 Aggregate Interface Piggyback 

%HIRUH�PRXQWLQJ�WKH�*�����$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN�&DUG��EH�FHUWDLQ�DOO�WKH�RSWLRQV�DUH�

FRQILJXUHG���7KH�*�����$JJUHJDWH�,QWHUIDFH�&DUG�FRQWDLQV�D����SLQ�VRFNHW�WKDW�PDWHV�ZLWK�SLQV�

RQ�WKH�$&&���$Q�RSWLRQDO�FRQQHFWRU��;3���PDWHV�ZLWK�D�ODWHU�YHUVLRQ�RI�WKH�$&&��*'&����3����

�������/LQH�XS�WKH�SLQV�DQG�JHQWO\�SUHVV�WKH�*�����$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN�RQWR�WKH�$&&�

8VLQJ�6ZLWFKHV�6��DQG�6��RQ�WKH�*�����$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN�&DUG��&5&��PXOWLIUDPH��

WLPH�6ORW�����V\QFKURQRXV�SOHVLRFKURQRXV�FORFNLQJ�PRGH�DQG�WKH�HODVWLF�EXIIHUV�PD\�EH�VHOHFWHG�

LQ�DGGLWLRQ�WR�WKH�7UDQVPLW�5HFHLYH�LPSHGDQFH�DW�WKH�DJJUHJDWH�DQG�WKH�OLQH�EDODQFH���6HH�)LJXUH�

������7DEOH������GHILQHV�WKH�RSWLRQ�VHOHFWLRQV�DQG�GHVFULEHV�WKH�DSSOLFDWLRQ�RI�HDFK���7DEOH������

VKRZV�WKH�EXIIHU�VL]H�GHOD\�WLPH�RI�WKH�SOHVLRFKURQRXV�EXIIHUV���

7KH�,78�7�UHTXLUHV�D�SURYLVLRQ�EH�PDGH�WR�RSWLRQDOO\�JURXQG�WKH�RXWHU�FRQGXFWRU�RI�D�FRD[LDO�

FDEOH��XQEDODQFHG��ZKHQ�XVHG�ZLWK�WKH�*�����LQWHUIDFH���(LWKHU�HQG�RI�WKH�FDEOH��WUDQVPLW�RU�UH�

FHLYH��PD\�UHTXLUH�JURXQGLQJ���*URXQGLQJ�RI�WKH�DJJUHJDWH�VLJQDO�'$7$�%�RQ�WKH�*�����$JJUH�

JDWH�,QWHUIDFH�3LJJ\EDFN�LV�SHUIRUPHG�DV�IROORZV�

• Receive End — The grounding of signal RCVDATB is achieved by moving DIP Switch
S2-8 on the G.704 Aggregate Interface Piggyback card to the UNB or closed (ON) pos
This connects RCVDATB to Signal Ground.

• Transmit End — The grounding of signal XMTDATB is achieved by soldering a zero o
resistor (or a simple wire link) to future use resistor R11 (F/U R11) located on the rig
hand side of connector XP1 (See Figure 2-9).  This connects XMTDATB to Signal Ground
GDC 036R303-000
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1RWH�WKDW�RQ�WKH�DJJUHJDWH����SLQ�'�&RQQHFWRUV��-��DQG�-���RQ�WKH�EDFN�RI�WKH�PDLQ�VKHOI���WKH�

JURXQGHG�VLJQDOV�DSSHDU�RQ�WKH�IROORZLQJ�FRQQHFWRU�SLQV��5&9'$7$%��3LQ�����DQG�;07'$7%�

�3LQ�������'R�QRW�JURXQG�ERWK�HQGV�RI�WKH�VDPH�FDEOH�

Figure 2-9 *�����$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN�&DUG
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Table 2-14 *�����$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN�&DUG�2SWLRQ�6HOHFWLRQV

Switch No. Desig. Position Function Application

S1-1 1 On

Off

Value of 1

No value

Switch S1-1 through S1-5 define the value of N in N
x 64.  Add the values of the five switches together fo
the value of N.  The switch setting affects the elastic
buffer size for the synchronous buffer mode only.

S1-2 2 On Value of 2

Off No value

S1-3 4 On Value of 4

Off No value

S1-4 8 On Value of 8

Off No value

S1-5 16 On Value of 16

Off No value

S1-6 
through   

S1-8

Off Not used Leave Switches S1-6 through 8 in the Off position

S2-1 DIS On CRC4 multiframe
disabled

CRC4 multiframe is not used.

CRC Off CRC4 multiframe
enabled

The CRC4 multiframe mode is enabled.

S2-2 D16 On D16 Time slot Time Slot 16 carries data.

S16 Off S16 Time slot Time Slot 16 is skipped by data.

S2-3 PLE On Plesiochronous
Clocking Mode

Place the G.704 in the Plesiochronous Clocking 
Mode if clocks at either end of an aggregate link are
synchronized by two different master clocks or com
municating via a satellite link.  The elastic buffer 
depth is set by the TER/SAT (S2-4) switch opera-
tion.

SYN Off Synchronous
Clocking Mode

Place the G.704 in the Synchronous Clocking Mode
if at both ends of the aggregate link the transmit an
receive clocks are synchronized to the same maste
clock.  The elastic buffer depth is set by hardware.

S2-4 TER On Terrestrial Elastic
Buffer

Only used in the plesiochronous clocking mode.  Se
lects ±256-bit elastic buffer.

SAT Off Satellite Elastic Used in the plesiochronous clocking mode.  Selec
±2048-bit elastic buffer

S2-5 75

120

On

Off

75Ω Impedance

120Ω Impedance

Setting to 120 provides a receive data line imped-
ance of 120 ohms for the G.704.  Setting at 75 pro
vides a receive line impedance of 75 ohms.

S2-6 75 On 75Ω Impedance Same as S2-5.

120 Off 120Ω Impedance

S2-7 120

75

On

Off

120Ω Impedance

75Ω Impedance

Setting to 120 provides a transmit data line imped-
ance of 120 ohms for the G.704.  Setting at 75 pro
vides a receive line impedance of 75 ohms.

S2-8 UNB On Unbalanced Setting to UNB provides an unbalanced line cond
tion.

BAL Off Balanced Setting to BAL provides a balanced line condition.
GDC 036R303-000
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Table 2-15 G.704 Aggregate Interface Buffer Size

Combined Digital Aggregate (CDA) Module
7KH�IROORZLQJ�SDUDJUDSKV�DSSO\�WR�ERWK�&'$�7��DQG�&'$�(��XQOHVV�RWKHUZLVH�VSHFLILHG�

,QVHUW�WKH�&'$�0RGXOH�LQWR�WKH�VKHOI�E\�SUHVVLQJ�LW�LQ�ILUPO\���7R�UHPRYH�WKH�&'$�0RGXOH��ILUVW�

SUHVV�WKH�'VEO��GLVDEOH��VZLWFK�RQ�WKH�IURQW�SDQHO�RQFH���$OO�IURQW�SDQHO�/('V�VKRXOG�JR�RII���7KH�

PRGXOH�LV�QRZ�LQ�D�ORZ�SRZHU�PRGH�DQG�PD\�EH�UHPRYHG�IURP�WKH�VKHOI�LQ�WKH�XVXDO�PDQQHU���,I�

WKH�PRGXOH�LV�QRW�UHPRYHG��SUHVVLQJ�WKH�'VEO�VZLWFK�RQFH�PRUH�UHDFWLYDWHV�WKH�PRGXOH�DQG�WKH�,1,7�

/('�OLJKWV���

Part Numbers

7KH�&'$�0RGXOH�FRQVLVWV�RI�IRXU�FDUGV�¥�WKH�&'$�EDVH�FDUG��WKH�&'$�7��RU�&'$�(��PLFURSUR�

FHVVRU�SOXJ�LQ�FDUG��DQG�WZR�&'$�7��RU�&'$�(��,�2�FDUGV���7KH�&'$�7��,�2�FDUG�LV�WKH�LQWHUIDFH�

EHWZHHQ�WKH�&'$�EDVH�FDUG�DQG�D�7��OLQH��ZKLOH�WKH�&'$�(��,�2�FDUG�SURYLGHV�WKH�LQWHUIDFH�ZLWK�

&(37�*�����DQG�*�����WUDQVPLVVLRQ�IRUPDWV���(DFK�,�2�SOXJ�LQ�FDUG�LV�D������;������LQFK�SULQWHG�

FLUFXLW�ERDUG�DQG�FRQWDLQV�WKUHH�FRQQHFWRUV�WKDW�PDWH�ZLWK�WKH�EDVH�FDUG���5HIHU�WR�7DEOHV������DQG�

�����

                            
Mode

                         
Value of N

Buffer 
Size(bits)

Max. Delay
(Bit times)

Max. Delay               
(µsec)

Plesiochronous — ±2048 4096 2000

(Satellite)

Plesiochronous — ±256 512 250

(Terrestrial)

Synchronous 1 ±16 32 16

Synchronous 2-3 ±32 64 31

Synchronous 4-7 ±48 96 47

Synchronous 8-31 ±80 160 78
GDC 036R303-000
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Table 2-16 &'$�7��0RGXOH�����0��������

Table 2-17 &'$�(��0RGXOH�����0��������

CDA Option Selections 

7KH�&'$�EDVH�FDUG�FRQWDLQV�D�KDUGZDUH�MXPSHU��;����IRU�UHGXQGDQF\���7KLV�MXPSHU�VKRXOG�EH�

VHW�WR�5('�ZKHQ�XVLQJ�D�UHGXQGDQW�&'$�SDLU�RU�ZKHQ�XVLQJ�D�QRQ�UHGXQGDQW�����&'$���,W�VKRXOG�

EH�VHW�WR�15('�ZKHQ�XVLQJ�D�QRQ�UHGXQGDQW�����&'$���1RWH�WKDW�ZKHQ�XVLQJ�D�QRQ�UHGXQGDQW�

����&'$��LWV�SDLUHG�VORW�PXVW�EH�HPSW\���7KH�&'$�EDVH�FDUG�DOVR�FRQWDLQV�6ZLWFK�6���ZKLFK�LV�

D�IDFWRU\�DGMXVWPHQW�VZLWFK���8VH�RI�WKLV�VZLWFK�PD\�FDXVH�HUURQHRXV�GDWD�WUDQVIHUV�RU�FRPSOHWH�

QRGH�IDLOXUH�

7KH�&'$�,�2�FDUGV�RSHUDWH�LQ�WZR�PRGHV��KDUGZDUH�DQG�VRIWZDUH���2Q�SRZHU�XS��WKH�,�2�FDUG�

FRPHV�XS�LQ�WKH�KDUGZDUH�PRGH���7KH�',3�6ZLWFK�6��RQ�WKH�,�2�FDUG�HVWDEOLVKHV�WKH�FRQILJXUDWLRQ�

RI�WKH�FDUG���7KH�,�2�FDUG�FRQWLQXHV�WR�RSHUDWH�LQ�KDUGZDUH�PRGH�XQWLO�WKH�&'$�UHFHLYHV�FRQILJ�

XUDWLRQ�GDWD�IURP�WKH�&RQWUROOHU���$W�WKDW�WLPH��WKH�,�2�FDUG�VZLWFKHV�WR�VRIWZDUH�PRGH��XVLQJ�WKH�

VHWWLQJV�GHILQHG�LQ�WKH�FRQILJXUDWLRQ���)LJXUH������VKRZV�WKH�ORFDWLRQ�RI�',3�6ZLWFK�6��RQ�WKH�7���

,�2�FDUG��DQG�7DEOH������GHILQHV�WKH�VZLWFK�VHWWLQJV�IRU�WKH�7��,�2���)LJXUH������VKRZV�WKH�EDVH�

FDUG��DQG�)LJXUH������VKRZV�UHGXQGDQW�DQG�QRQ�UHGXQGDQW�FDEOH�FRQQHFWLRQV���7KH�(��,�2�FDUG�

DOVR�SURYLGHV�WKH�PHDQV�WR�VHOHFW�WKH�OLQH�LPSHGDQFH�RI�WKH�DJJUHJDWH�DW�HLWKHU�����RU�����RKPV�

�-XPSHUV�;�¤;�����7KH�706������GRHV�QRW�VXSSO\�D�FRD[LDO�FRQQHFWLRQ�WR�SURYLGH�D����RKP�XQ�

EDODQFHG�LQWHUIDFH���)LJXUH������VKRZV�WKH�ORFDWLRQ�RI�',3�6ZLWFK�6��DQG�-XPSHUV�;�¤;��RQ�WKH�

(��,�2�FDUG��DQG�7DEOH������GHILQHV�WKH�VHWWLQJV�

7KH�&'$�PLFURSURFHVVRU�FDUG�FRQWDLQV�RQH�-XPSHU��;����7KLV�LV�WKH�ZDWFKGRJ�HQDEOH�GLVDEOH�DQG�

VKRXOG�DOZD\V�EH�VHW�WR�HQDEOH����

Equipment Supplied Designation GDC Part No.

PCB Assembly, Base Card — 036P309-001

PCB Assembly, I/O Piggyback (T1) — 036P310-001

PCB Assembly, Micro Piggyback — 036P316-001

PCB Assembly, I/O Piggyback (G.732 CEPT 2.048 MHz) — 036P282-001

Equipment Supplied Designation GDC Part No.

PCB Assembly, Base Card — 036P309-001

PCB Assembly, Micro Piggyback — 036P316-001

PCB Assembly, I/O Piggyback (G.732 CEPT 
2.048 MHz) (Qty. 2)

— 036P282-001

Switch S2 should never be changed in the field.  It controls a critical factory 
adjustment option which is set only when the PCB assembly is installed in a 
specialized test fixture at the factory.  The purpose of Switch S2 is to fine tune 
the turn-on and turn-off times of the fast bus circuit.  Improper adjustment of 
this switch can cause erroneous data transfers between common cards and 
possible node failure.
GDC 036R303-000
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CDA-T1/E1 Aggregate Interface Cable Connections 

7KH�&'$�0RGXOH�KDV�WZR�,QSXW�2XWSXW�FDUGV���(DFK�,QSXW�2XWSXW�FDUG�FRQWDLQV�RQH�SRUW���(DFK�

SRUW�LV�GHGLFDWHG�WR�D�VSHFLILF�EDFNSODQH�FRQQHFWRU�XVLQJ�D�VSHFLILF�SLQRXW�DUUDQJHPHQW���6LQFH�WKH�

SRUWV�DUH�VHSDUDWH��WKH\�GR�QRW�SURYLGH�D�GLYHUVH�EDFNXS�WR�HDFK�RWKHU���5HIHU�WR�7DEOH������

Figure 2-10 &'$�7��,�2�3OXJ�,Q�&DUG��2SWLRQ�/RFDWLRQV
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Table 2-18 &'$�7��,�2�3OXJ�,Q�&DUG�����3���������2SWLRQ�6HOHFWLRQV

Table 2-19 &'$�%DVH�&DUG�2SWLRQV

Switch 
Number

Switch
Position

                                  
Function

Application

S1-1

B8ZS/Dis

Off

On

Enables B8ZS

line coding

Disables B8ZS

line coding

Bit 8 Zero Suppression (B8ZS) is a technique de-
signed to meet the spectral density specification.  
This technique creates an intentional double Bipola
violation at the transmitting end when 8 consecutive
zeros are detected.  Bipolar return to zero is the mo
ulation technique used in T1 which requires subse
quent marks of polarity opposite to the previous 
marks.  The bipolar violation is detected and re-
moved at the receive end of the network.

S1-2

Bit 7/ Trans

Off

On

Bit 7 Substitution

Enabled

Transparent

In B7 substitution, ones density is implied.  This 
means that bit (7) for select DS0 frames is set to one
When B7 is enabled, the bandwidth available for 
type subaggregates varies with each DS0 slot sele
ing “Trans’’ bypasses this technique on the DS0 
frame format.

S1-3

ESF/D4

Off 

On

Selects ESF

Framing

Selects D4

Framing

Two methods of framing exist in a DS1 data stream
A D4 frame consists of twelve 193-bit frames called
a Superframe.  An ESF retains the structure of D4,
but consists of twenty-four 193-bit frames instead o
twelve.  ESF is known as Extended Superframe.

S1-5 (LEN2)

S1-6 (LEN1)

S1-7 (LEN2)

S1-5

On

On

On

On

Off

Off

Off

Off

On

S1-6

Off

On

Off

Off

On

On

Off

Off

On

S1-7

Off

Off

On

Off

On

Off

On

Off

On

Selects line length

0-220 ft.

220-440 ft.

440-655 ft.

0-133 ft.

266-399 ft.

399-533 ft.

533-655 ft.

G.704, G.732

2.048 MHz (CEPT)

Clock and data extraction are improved by cable 
length transmit equalization.  This feature allows 
line lengths of up to 655 feet to be used without the
customary line build-out networks.  With line trans-
mit equalization, the pulse shape and amplitude at
properly terminated receiving equipment conforms
to AT&T standards.   The line length selections sup
port a three partition arrangement for MAT and 
ICOT, and a five partition arrangement for ABAM, 
PULP and PIC cables.   Configure S1-5, 6, 7 to the
proper length and cable type.

NOTE: S1-2 should always be in the ON position.   Only B8ZS or Bit 7 substitution can be enabled at a time
lecting both functions simultaneously is not allowed.

NOTE:  S1-8 is not used and should remain in the OFF position.

Switch (S), Jumpers (X)

Feature Selection Desig. Position Application

Redundant/

Non-Redundant
CDA Module

Redundant

Non-Redundant

X15

X15

RED

NON-RED

Proper system operation requires that the CDA
module knows whether it is redundant or not 
prior to program or configuration download.   
If using the CDA as a redundant pair, set this
jumper to RED.   If using the CDA as a non-
redundant pair, set this jumper to NON-RED.
GDC 036R303-000
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5 con-
e lower 

 

of the 
ule in 
tion of 
Figure 2-11 CDA Base Card Option Locations

In a redundant situation the CDA Module Input/Output ports are dedicated to one of the DB2
nectors on the backplane.  Port 1 goes to the upper connector of the backplane, Port 2 to th
connector.  Use GDC 027H201 which provides a standard connection to T1 lines.  

If non-redundant CDA Modules are used in adjacent slots, the Input/Output ports of each module
use different pins of the same DB25 connector.  They split externally through a "Y cable" (GDC 
027H316) attached to the backplane.  The module in the primary slot uses the upper portion 
upper connector for Port 1 and the upper portion of the lower connector for Port 2.  The mod
the secondary slot uses the lower portion of the lower connector for Port 1 and the lower por
the upper connector for Port 2.

DB25 Pinout Configuration for a Redundant CDA Module is given in Figure 2-12, along with con-
figuration for a non-redundant CDA Module in adjacent slots.  Table 2-20 contains the CDA aggre-
gate cable connections.

FL1 

FL2 

TP5 
TP4 
TP3 
TP2 
TP1 
GDC 036R303-000
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Figure 2-12 DB25 Backplane Connections for CDA Module

XMT A 
XMT B 
RCV A 
RCV B 

XMT A 
XMT B 
RCV A 
RCV B 

XMT A 
XMT B 
RCV A 
RCV B 

XMT A 
XMT B 
RCV A 
RCV B 

CDA 
MODULE

CDA 
MODULE

DB 25 
UPPER CONNECTOR J1

DB 25 
LOWER CONNECTOR J2

PORT A

PORT B

2 
14  
3 

16

2 
14  
3 

16

XMT A 
XMT B 
RCV A 
RCV B 

XMT A 
XMT B 
RCV A 
RCV B 

XMT A 
XMT B 
RCV A 
RCV B 

XMT A 
XMT B 
RCV A 
RCV B 

CDA 
MODULE

CDA 
MODULE

DB 25 
UPPER CONNECTOR J1

DB 25 
LOWER CONNECTOR J2

PORT A

PORT B

2 
14  
3 

16

2 
14  
3 

16

FOR NON REDUNDANT MODULES IN ADJACENT SLOTS 

CDA MODULES CONFIGURED AS A REDUNDANT PAIR OR ONE 
NON-REDUNDANT CDA MODULE WITH THE ADJACENT SLOT EMPTY 

Y-CABLE 027H316 IS REQUIRED TO ACCESS 1 (ODD) AGGREGATE INTERFACE.

PORT A

PORT B

PORT A

PORT B

4 
25  
8 
18

4 
25  
8 
18

2 
14  
3 
16

2 
14  
3 
16

SLOTS 1-15 (ODD) SLOTS 2-16 (EVEN)

SLOTS 1-15 (ODD) SLOTS 2-16 (EVEN)

SECONDARY PRIMARY 

Port A

CDA Module

Port B

Port A

CDA Module

Port B

Port A

CDA Module

Port B

Port B

CDA Module

Port A
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Table 2-20 &'$�$JJUHJDWH�&DEOH�&RQQHFWLRQV

Table 2-21 &'$�(���*������,�2�3OXJ�,Q�&DUG�2SWLRQV

Configuration *Connector Pins Y Cable CDA Port

Redundant Upper DB-25

Lower DB-25

2,14,3,16

2,14,3,16

Not Used

Not Used

Even or Odd Slot Port A

Even or Odd Slot Port B

Non-redundant Upper DB-25

(Odd number)

Lower DB-25

(Even number)

2,14,3,16

4,25,8,18

2,3,14,16

4,25,8,18

P2

P3

P2

P3

Even Slot Port A

Odd Slot Port B

Even Slot Port B

Odd Slot Port A

NOTE:  Generally, Port A of either CDA Module in a redundant pair comes out on the upper DB-25 connecto
Port B comes out on the lower DB-25 connector.   When non-redundant modules are used in adjacent slots,
and Port B of the even-numbered slot come out on the upper and lower connectors as before, but Port A and
of the odd-numbered slot come out on alternate pins of these connections.   The different ports are then split ex
using a special Y-cable (GDC 027H316).

* This connector is located on the backplane of the main shelf.  If a Y-cable is used, connect P1 of the Y-cab
this connector.

Switch(S), Jumpers(X)

Feature Selection Desig. Position Function

Receive Line Impedance 75 ohms

120 ohms

X1 75

120

Setting at 75 provides a line impedance of 75 
ohms for the G.732.   Setting at 120 provides a 
line impedance of 120 ohms.

Receive Line Impedance 75 ohms

120 ohms

X2 75

120

Setting at 75 provides a line impedance of 75 
ohms for the G.732.   Setting at 120 provides a 
line impedance of 120 ohms.

Transmit Line Impedance 75 ohms  
120 ohms

X3 75

120

Setting at 75 provides a line impedance of 75 
ohms for the G.732.   Setting at 120 provides a 
line impedance of 120 ohms.

Receive Shield Ground 75 ohms

120 ohms

X4 75

120

Setting at 75 provides a ground reference on the
Recv B lead for unbalanced interfaces (normally
used with 75 ohm coaxial interfaces).   Setting a
120 provides for a balanced Recv input (normal 
setting).

Transmit Shield Ground Ground

Open

X9 GND

OPEN

GND selection provides a ground reference on th
output port as recommended by G.703 for use 
with 75 ohm interfaces.

OPEN selection is for use with a 120 ohm inter-
face and provides a balanced interface at the ou
put port.

CAS Signaling (TS16) En-
abled. CRC-4 Disabled.

S1-1

On

S1-2

On

Switches S1-1 and S1-2 selects CAS, CRC-4, o
both for use on the G.732 I/O plug-in card.

CAS Signaling (TS16) 
Disabled. CRC-4 Dis-
abled.

Off On

CAS Signaling (TS16) En-
abled. CRC-4 Enabled.

On Off

CAS Signaling (TS16) 
Disabled. CRC-4 Enabled.

Off Off

NOTE:   Switches S1-3 and S1-4 remain in the OFF position.
GDC 036R303-000
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Figure 2-13 &'$�(��,�2�3OXJ�,Q�&DUG�2SWLRQ�/RFDWLRQV

ADPCM Compression Module (ACM)
,QVHUW�WKH�$&0�LQWR�WKH�VKHOI�E\�SUHVVLQJ�LW�LQ�ILUPO\���7R�UHPRYH�WKH�$&0��ILUVW�SUHVV�WKH�'VEO�

�GLVDEOH��VZLWFK�RQ�WKH�IURQW�SDQHO�RQFH���$OO�IURQW�SDQHO�/('V�VKRXOG�JR�RII���7KH�PRGXOH�LV�QRZ�

GLVDEOHG�DQG�PD\�EH�UHPRYHG�IURP�WKH�VKHOI�LQ�WKH�XVXDO�PDQQHU���,I�WKH�PRGXOH�LV�QRW�UHPRYHG��

SUHVVLQJ�WKH�'VEO�VZLWFK�RQFH�PRUH�UHVHWV�WKH�PRGXOH���:KHQ�WKH�$&0�LV�SOXJJHG�LQ��LW�SHUIRUPV�

D�UHVHW�

Part Numbers

7KLV�VHFWLRQ�SURYLGHV�LQIRUPDWLRQ�WR�EH�XVHG�WR�SURFXUH�UHSODFHPHQW�DVVHPEOLHV�DQG�SF�ERDUGV���

7DEOHV�������DQG������EUHDN�GRZQ�DVVHPEOLHV�LQWR�VXE�DVVHPEOLHV�WKDW�IRUP�WKH�FRPSRQHQW��

X1

X2

X3

X4

1
20

  1
20

  1
2

0 
  1

20

 7
5

   
   

7
5 

   
 7

5 
   

  7
5

 ON  1    2    3   4
;3�

*1' 23(1

;3� ;3�
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�;�
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Table 2-22 $&0�7��0RGXOH�����0��������

Table 2-23 $&0�(���,78�7��0RGXOH�����0��������

ACM Option Selections

7KH�$&0�FRQVLVWV�RI�IRXU�FDUGV��WKH�EDVH�FDUG��RQH�,�2�SOXJ�LQ�FDUG��D�PLFURSURFHVVRU�SOXJ�LQ�FDUG�

DQG�DQ�$'3&0�607�SOXJ�LQ�FDUG���$YDLODEOH�KDUGZDUH�RSWLRQV�DUH�ORFDWHG�RQ�WKH�,�2�SOXJ�LQV�DQG�

EDVH�FDUG���$Q�,QSXW�2XWSXW�FDUG�LV�WKH�LQWHUIDFH�EHWZHHQ�WKH�$&0�EDVH�FDUG�DQG�WKH�7��OLQH���,W�LV�

D�UHPRYDEOH�PRGXOH�VR�WKDW�GLIIHUHQW�LQWHUIDFHV�FDQ�EH�HDVLO\�LQVWDOOHG���7KH�,�2�3OXJ�LQ�FDUG�DOORZV�

IRU�GLIIHUHQW�LQWHUIDFH�SDUDPHWHUV�WR�EH�PHW���

7KH�$&0�FRQQHFWV�WR�HLWKHU�RI�WZR�'%����FRQQHFWRUV�RQ�WKH�EDFNSODQH�IRU�OLQN�FRQQHFWLRQV���7KH�

WRS�FRQQHFWRU�LV�GHVLJQDWHG�DV��$���WKH�ERWWRP�FRQQHFWRU�LV�GHVLJQDWHG�DV��%����7KH�WRS�FRQQHFWRUV�

DUH�WKH�RGG�QXPEHUHG�-�GHVLJQDWLRQV��WKH�ERWWRP�FRQQHFWRUV�DUH�HYHQ�QXPEHUHG�

$Q�$&0�LQ�6ORW�1��ZKHUH�1�LV�RGG��KDV�LWV�SRUWV�DW�'%����FRQQHFWRU�1�����:KHQ�WKH�VORW�LV�HYHQ��

WKH�DVVRFLDWHG�FRQQHFWRU�LV�1���

$Q�$&0�(��0RGXOH�LV�XVHG�RQ�WKH�,78�7�QHWZRUN��������0ESV����5HIHU�WR�WKH�&'$�(��0RGXOH�

VHFWLRQ�WR�FRQILJXUH�WKH�$&0�(��,�2�FDUG�

&RQILJXUH�PRVW�$&0�RSWLRQV�WKURXJK�WKH�&RQWUROOHU�VRIWZDUH�VFUHHQV���5HIHU�WR�WKH�2SHUDWLRQ�

0DQXDO�IRU�706������&RQWUROOHU��*'&����5����9QQQ�IRU�PRUH�LQIRUPDWLRQ�RQ�$&0�VRIWZDUH�

RSWLRQV�

-XPSHU�;��LV�VHW�RQ�WKH�EDVH�FDUG�IRU�UHGXQGDQF\���6HOHFW�WKH�RSWLRQ�IRU�UHGXQGDQW�RU�QRQ�UHGXQGDQW�

RSHUDWLRQ�RQ�ERWK�$&0�0RGXOHV���7DEOH������VKRZV�KRZ�WR�FRQILJXUH�-XPSHU�;��RQ�WKH�$&0�EDVH�

FDUG�IRU�UHGXQGDQW�RU�QRQ�UHGXQGDQW�RSHUDWLRQ���)LJXUH�������VKRZV�WKH�ORFDWLRQ�RI�-XPSHU�;����

6ZLWFK�6��RQ�WKH�$&0�EDVH�FDUG�VHWV�WKH�)DVW�%XV�7LPLQJ���7KLV�VZLWFK�LV�IDFWRU\�VHW�DQG�VKRXOG�

QRW�EH�DGMXVWHG�

Equipment Supplied Designation GDC Part No.

PCB Assembly, Base Card — 036P332-001

PCB Assembly, Micro Piggyback — 036P316-001

PCB Assembly, I/O Piggyback

PCB Assembly, ADPCM SMT Plug-In

—

—

036P310-001

036P333-001

Equipment Supplied Designation GDC Part No.

PCB Assembly, Base Card — 036P332-001

PCB Assembly, Micro Piggyback — 036P316-001

PCB Assembly, I/O Piggyback

PCB Assembly, ADPCM SMT Plug-In

—

—

036P282-001

036P333-002

A maximum of 12 ACMs (6 pairs) can be installed in the TMS-3000 main shelf 
regardless of the type of power supply used.  Also, keep the ACM away from the 
end slots in the main shelf where there is minimal airflow.
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7DEOH������VKRZV�KRZ�WR�FRQILJXUH�$&0��7���,�2�SOXJ�LQ�FDUG�',3�6ZLWFK�6����7KH�ORFDWLRQ�RI�

6��RQ�WKH�$&0��7���,�2�SOXJ�LQ�FDUG�LV�VKRZQ�LQ�)LJXUH������

Figure 2-14 $&0�2SWLRQ�/RFDWLRQV
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-
 

Figure 2-15 ACM/T1 I/O Plug-In Card, Option Locations

Table 2-24 ACM Option Selections

Switch (S), Jumpers (X)

Feature Selection Desig. Position Application

Redundant/

Non-Redundant
ACM

Redundant

Non-Redundant

X3

X3

RED

NON-RED

Proper system operation requires that the 
ACM knows whether it is redundant or not pri-
or to program or configuration download.  If 
using ACM as a redundant pair, set this jump
er to RED.  If using ACM as a non-redundant
pair, set this jumper to NON-RED.

XP2 

XP1 XP3 

S1

ON1   2  3  4  5   6  7  8ON 1  2   3  4   5   6  7  8

S1
GDC 036R303-000
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Table 2-25 $&0�7��,�2�3OXJ�,Q�&DUG�2SWLRQ�6HOHFWLRQV

Switch 
Number

Switch
Position

 Function  Application

S1-1

B8ZS/Dis

Off

On

Enables B8ZS 

line coding

Disables B8ZS

line coding

Bit 8 Zero Suppression (B8ZS) is a technique de-
signed to meet the spectral density specification.  
This technique creates an intentional double bipola
violation at the transmitting end when 8 consecutive
zeros are detected.  Bipolar return to zero is the mo
ulation technique used in T1 which requires subse
quent marks of polarity opposite to the previous 
marks.  The bipolar violation is detected and re-
moved at the receive end of the network.

S1-2

Bit 7/ Trans

Off

On

Bit 7 Substitution

Enabled*

Transparent

In B7 substitution, ones density is implied.  This 
means that bit (7) for select DS0 frames is set to one
When B7 is enabled, bandwidth available for type 
subaggregates varies with each DS0 slot.  Selectin
“Trans’’ bypasses this technique on the DS0 frame
format.

S1-3

ESF/D4

Off 

On

Selects ESF Fram-
ing

Selects D4 Framing

Two methods of framing exist in a DS1 data stream
A D4 frame consists of twelve 193-bit frames called
a Superframe.  An ESF retains the structure of D4,
but consists of twenty-four 193-bit frames instead o
12.  ESF is known as Extended Superframe.

S1-5 (LEN2)

S1-6 (LEN1)

S1-7 (LEN2)

S1-5

On

On

On

On

Off

Off

Off

Off

On

S1-6

Off

On

Off

Off

On

On

Off

Off

On

S1-7

Off

Off

On

Off

On

Off

On

Off

On

Selects line length

0-220 ft.

220-440 ft.

440-655 ft.

0-133 ft.

266-399 ft.

399-533 ft.

533-655 ft.

G.704, G.732

2.048 MHz (CEPT)

Clock and data extraction are improved by cable 
length transmit equalization.  This feature allows 
line lengths of up to 655 feet to be used without the
customary line build-out networks.  With line trans-
mit equalization, the pulse shape and amplitude at
properly terminated receiving equipment conforms
to AT&T standards.   The line length selections sup
port a three partition arrangement for MAT and 
ICOT, and a five partition arrangement for ABAM, 
PULP, and PIC cables.   Configure S1-5, 6, 7 to th
proper length and cable type.

*Bit 7 substitution is not used.  Switch S1-2 should always be in the ON position.

NOTE:   S1-8 is not used and should remain in the OFF position.
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ACM Interface Cable Connections

7KH�$&0�KDV�RQH�,QSXW�2XWSXW�&DUG���7KLV�FDUG�FRQWDLQV�WZR�SRUWV���(DFK�SRUW�LV�GHGLFDWHG�WR�D�

EDFNSODQH�FRQQHFWRU�XVLQJ�D�VSHFLILF�SLQRXW�DUUDQJHPHQW���6LQFH�WKHVH�SRUWV�DUH�VHSDUDWH��WKH\�GR�

QRW�SURYLGH�D�GLYHUVH�EDFNXS�WR�HDFK�RWKHU�

,Q�D�UHGXQGDQW�VLWXDWLRQ��WKH�$&0�,�2�SRUWV�DUH�GHGLFDWHG�WR�RQH�RI�WKH�'%����FRQQHFWRUV�RQ�WKH�

EDFNSODQH���$�UHGXQGDQW�RU�QRQ�UHGXQGDQW�$&0�LQ�DQ\�VORW�KDV�D�VWDQGDUG�DJJUHJDWH�SLQRXW���5HIHU�

WR�7DEOH������WR�VHH�WKH�$&&�FRQQHFWLRQV���

7KH�$&0�DJJUHJDWH�SLQRXW�LV��3LQV���DQG�����7UDQVPLW�'DWD��DQG�3LQV���DQG�����5HFHLYH�'DWD����

*'&����+����SURYLGHV�D�VWDQGDUG�FRQQHFWLRQ�WR�7��OLQHV�

)LJXUH������VKRZV�KRZ�WKH�'%����DJJUHJDWH�SLQRXW�FRQILJXUDWLRQ�DSSHDUV�IRU�D�SDLU�RI�UHGXQGDQW�

$&0V���7DEOH������SURYLGHV�'%����DJJUHJDWH�SLQRXW�FRQQHFWRUV�IRU�D�SDLU�RI�UHGXQGDQW�$&0V�

$���$&0V�FRQILJXUHG�DV�D�UHGXQGDQW�SDLU�RU�RQH�QRQ�UHGXQGDQW�$&0�ZLWK�DGMDFHQW�VORW�HPSW\

%���$&0V�FRQILJXUHG�DV�D�QRQ�UHGXQGDQW�$&0�ZLWK�WKH�DGMDFHQW�VORW�RFFXSLHG

Figure 2-16 '%���%3�&RQQHFWRU�IRU�$&0�0RGXOH
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Table 2-26 $&0�$JJUHJDWH�&DEOH�&RQQHFWLRQV

Channel Interface Card
7KLV�VHFWLRQ�FRYHUV�&KDQQHO�,QWHUIDFH�ULEERQ�FDEOLQJ��PRGXOH�RSWLRQV�DQG�LQVWDOODWLRQ��DQG�WKH�

XVH��LQVWDOODWLRQ��DQG�FDEOLQJ�RI�)OH[�&DUGV�

Channel Interface Card to Expansion Shelf Ribbon Cabling 

5HIHU�WR�\RXU�1HWZRUN�'RFXPHQWDWLRQ�3DFNDJH�IRU�5LEERQ�&DEOLQJ�LQVWDOODWLRQ�LQVWUXFWLRQV�IRU�

\RXU�QHWZRUN���7KH�SOXJ�LQ�ORFDWLRQV�IRU�WKH�5LEERQ�&DEOHV�RQ�WKH�0DLQ�6KHOI�%DFNSODQH�DQG�WKH�

([SDQVLRQ�6KHOI�%DFNSODQH�DUH�VKRZQ�LQ�)LJXUHV������DQG������

Figure 2-17 0DLQ�6KHOI�%DFNSODQH����3LQ�5LEERQ�&DEOH�&RQQHFWRUV��5HDU�9LHZ�

Configuration *Connector Pins Y Cable ACM Port

Redundant

Non-Redundant

Upper DB-25

Upper DB-25

Lower DB-25

2,14,3,16

2,14,3,16

2,14,3,16

Not Used

Not Used

Not Used

Even or Odd Slot Port A

Even slot

Odd slot

*This connector is located on the backplane of the main shelf.  If a Y-cable is used, con-
nect P1 of the Y-cable to this connector.

J 21J 22J 23J 24J 25J 26J 27J 28J 29J 33J 34J 35J 36J 37J 38J 39J 40

J 41

J 42
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.  They 
 is 
g the 
Figure 2-18 ([SDQVLRQ�6KHOI�%DFNSODQH����3LQ�5LEERQ�&DEOH�&RQQHFWRUV��5HDU�9LHZ�

5LEERQ�FDEOHV�DUH�H[WHQGHG�IURP�WKH����SLQ�FRQQHFWRUV�IRU�D�&,&�WR�HDFK�([SDQVLRQ�6KHOI�KROGLQJ�

WKH�FKDQQHO�PRGXOHV�WKDW�FRPPXQLFDWH�WKURXJK�WKDW�&,&���([SDQVLRQ�VKHOYHV�FDQ�EH�FRQQHFWHG�WR�

WKH�706������XVLQJ�IOH[�FDUGV���)OH[�FDUGV�DUH�GHVFULEHG�ODWHU�LQ�WKLV�VHFWLRQ�

2Q�WKH�0DLQ�6KHOI�%DFNSODQH�WKH����SLQ�ULEERQ�FDEOH�FRQQHFWRUV�DUH�-���WKURXJK�-���DQG�-���

WKURXJK�-�����2Q�WKH�([SDQVLRQ�6KHOI�%DFNSODQH�WKH����SLQ�ULEERQ�FDEOH�FRQQHFWRUV�DUH�-���DQG�

-������

The ribbon cable connectors are equipped with special latches that lock the cable into place
are used to unseat rather than eject the cable.  The cable must be removed by hand after it
unseated.  Also, when inserting the cable, be sure to close the latches slightly before pushin
cable into locked position, otherwise the latches can be damaged. 

7KH�OHIW�HLJKW�ULEERQ�FDEOHV�RQ�WKH�0DLQ�+DUQHVV�%DFNSODQH�PXVW�EH�VHOI�FOLSSHG�WR�GUHVV�WR�WKH�OHIW�

DQG�JR�WKURXJK�WKH�JXLGH���7KH�ULJKW�HLJKW�FDEOHV�GUHVV�QDWXUDOO\�WR�WKH�ULJKW���

7ZR����SLQ�ULEERQ�FDEOH�FRQQHFWRUV�DUH�DVVRFLDWHG�ZLWK�HDFK�SDLU�RI�&,&V��LQ�D�UHGXQGDQW�V\VWHP��

RU�HDFK�VLQJOH�&,&��LQ�D�QRQ�UHGXQGDQW�V\VWHP����,Q�D�QRQ�UHGXQGDQW�V\VWHP��WKH�&,&�VKRXOG�EH�

SODFHG�LQ�WKH�ULJKW�KDQG�VORW�RI�D�SDLU�RI�VORWV��WKH�OHIW�KDQG�VORW�PXVW�EH�OHIW�XQRFFXSLHG���,Q�D�QRQ�

UHGXQGDQW�V\VWHP��\RX�PD\�QRW�SODFH�DQ�$&&�LQ�WKH�VORW�QRW�RFFXSLHG�E\�D�UHGXQGDQW�&,&���7DEOH�

All channels on an Expansion Shelf must communicate through the same CIC.

When connecting the ribbon cable to the Main Harness Backplane, pin 1 
should be up.  Pin 1 is identified by a colored tracer on one edge of the ribbon 
cabling.

J 18 J 1750

1 

50

1 

NOTE

!

GDC 036R303-000



Common Card Installation                                                                                                                                        2-39
�����OLVWV�WKH�DVVRFLDWLRQ�EHWZHHQ�HDFK�SDLU�RI�706������VKHOI�VORWV�DQG�HDFK�SDLU�RI����SLQ�ULE�

ERQ�FRQQHFWRUV�

Table 2-27 706������6KHOI�&KDQQHO�,QWHUIDFH�5LEERQ�&RQQHFWRUV�DQG�$VVRFLDWHG�6ORW�
1XPEHUV

TMS-3000 Shelf Slot Numbers Associated Ribbon Connectors

1, 2 J21, J22

3, 4 J23, J24

5, 6 J25, J26

7, 8 J27, J28

9, 10 J33, J34

11, 12 J35, J36

13, 14 J37, J38

15, 16 J39, J40
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7DEOH������OLVWV�WKH�&KDQQHO�,QWHUIDFH�5LEERQ�&DEOHV���,Q�7DEOH������WKH�ILUVW����FDEOHV�GUHVV�WR�

WKH�ULJKW�IRU�WKH�FRQQHFWRUV�WR�WKH�ULJKW�RI�WKH�FHQWHU�RI�WKH�EDFNSODQH���7KH�VHFRQG�JURXS�RI�FDEOHV�

GUHVV�WR�WKH�OHIW�IRU�FRQQHFWRUV�WR�WKH�OHIW�RI�WKH�FHQWHU�RI�WKH�EDFNSODQH��)LJXUH������VKRZV�WKH�

FRUUHFW�FDEOH�QXPEHUV�DQG�FDEOH�FRQILJXUDWLRQ�

Table 2-28 &,&�([SDQVLRQ�5LEERQ�&DEOLQJ

GDC Cable No. Description

Cables Dressing to the Right* (Rear View)

029H610-002 Main Harness to Expansion Shelf, length 2.5 ft

029H610-004 Cable 029H610-002 with 1.5-ft extension reaching an additional shelf

029H610-005 Cable 029H610-004 with 1.5-ft extension reaching an additional shelf

029H610-007 Cable 029H610-005 with 1.5-ft extension reaching an additional shelf

029H611-005 Main Harness to Expansion Shelf, length 5 ft

029H611-006 Cable 029H611-005 with 2.5-ft extension reaching an additional shelf

029H611-008 Cable 029H611-006 with 1.5-ft extension reaching an additional shelf

029H611-009 Cable 029H611-008 with 1.5-ft extension reaching an additional shelf

029H612-006 Main Harness to expansion Shelf, length 6.5 ft

029H612-008 Cable 029H611-006 with 1.5-ft extension reaching an additional shelf

029H612-009 Cable 029H612-008 with 1.5-ft extension reaching an additional shelf

029H612-011 Cable 029H612-009 with 1.5-ft extension reaching an additional shelf

029H613-009 Main Harness to Expansion Shelf, length 9 ft

029H613-010 Cable 029H613-009 with 1.5-ft extension reaching an additional shelf

029H613-011 Cable 029H613-010 with 1.5-ft extension reaching an additional shelf

029H613-013 Cable 029H613-011 with 1.5-ft extension reaching an additional shelf

Cables Dressing to the Left* (Rear View)

029H614-002 Main Harness to Expansion Shelf, length 2.5 ft

029H614-004 Cable 029H614-002 with 1.5-ft extension reaching an additional shelf

029H614-005 Cable 029H614-004 with 1.5-ft extension reaching an additional shelf

029H614-007 Cable 029H614-005 with 1.5-ft extension reaching an additional shelf

029H615-005 Main Harness to Expansion Shelf, length 5 ft

029H615-006 Cable 029H615-005 with 1.5-ft extension reaching an additional shelf

029H615-008 Cable 029H615-006 with 1.5-ft extension reaching an additional shelf

029H615-009 Cable 029H615-008 with 1.5-ft extension reaching an additional shelf

029H616-006 Main Harness to Expansion Shelf, length 6.5 ft

029H616-008 Cable 029H616-006 with 1.5-ft extension reaching an additional shelf

029H616-009 Cable 029H616-008 with 1.5-ft extension reaching an additional shelf

029H616-011 Cable 029H616-009 with 1.5-ft extension reaching an additional shelf

029H617-009 Main Harness to Expansion Shelf, length 9 ft

029H617-010 Cable 029H617-009 with 1.5-ft extension reaching an additional shelf

029H617-011 Cable 029H617-010 with 1.5-ft extension reaching an additional shelf

029H617-013 Cable 029H617-011 with 1.5-ft extension reaching an additional shelf

*Be sure to connect each ribbon cable so that the colored tracer on the edge of the ribbon is up.
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alling. 
 reach 

ttom 

 to the 
sition 
to 
7KH�DERYH�GLDJUDP�LV�D�IURQW�YLHZ�RI�ILYH�FDELQHWV��7KH�FHQWHU�FDELQHW�RU�¦PDLQ�VKHOI§�FDELQHW�

KRXVHV�WKH�FRPPRQ�FDUGV��7KH�RWKHU�IRXU�DUH�LQGHSHQGHQW�FDELQHWV�

7R�FRQQHFW�WKH�H[SDQVLRQ�VKHOYHV�LQ�WKH�PDLQ�FDELQHW�

Find the expansion shelf in the diagram that corresponds to the one that you are inst
The two numbers in the box are GDC cable numbers. These are the cables that can
from the main shelf to that expansion shelf. Use the top number if the CIC you are 
connecting is on the right side of the main shelf (as viewed from the front). Use the bo
number if the CIC you are connecting is on the left side of the main shelf.

7R�FRQQHFW�WKH�H[SDQVLRQ�VKHOYHV�LQ�DQ�LQGHSHQGHQW�FDELQHW�

From the front of the cabinets finds the cabinet and expansion shelf that corresponds
one you are installing. The number in the box is the GDC cable that you need. The po
of the CIC on the main shelf does not matter when installing ribbon cables. Be sure 
observe right and left position in relation to the main shelf cabinet.

Figure 2-19 706������5LEERQ�&DEOH�&RQILJXUDWLRQ
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ve 
Channel Interface Card Options 

7KHUH�LV�RQO\�RQH�RSWLRQ�RQ�WKH�&,&���,W�VKRXOG�EH�OHIW�LQ�WKH�1250�SRVLWLRQ���,W�LV�GHVFULEHG�LQ�

7DEOH������DQG�LWV�ORFDWLRQ�LV�VKRZQ�LQ�)LJXUH������

Table 2-29 CIC Options

Switch (S),  Jumpers (X)

Feature Selection Desig. Position Application

Watchdog

Inhibit

Watchdog

Inhibit
Watchdog

X1

X1

NORM

INHBT
WDOG

This selection is for in-house testing only.  It 
should be left in the NORM position.

Frame Switching (for frame 
required software changes). 
See note below.

S1-7

S1-8

don’t care

Factory set*

CIC cannot switch at end of frame.

S1-7

S1-8

Off

Factory set*

CIC can switch at end of frame, but this capability
has been disabled.

S1-7

S1-8

On

Factory set*

CIC can switch at end of frame.

— — S1, 1-6 — These switches are reserved for future use.  Lea
all switches in the OFF position.

Note: S1-7 should be On if using GTS V2.2.0 or later, Off if using an earlier version.

* For -2 version cards, the factory setting is Off. For -3 version cards, the factory setting is On.
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Figure 2-20 &KDQQHO�,QWHUIDFH�&DUG�2SWLRQ�/RFDWLRQ

7KH�&,&��*'&����3���������������DVVHPEO\�FRQWDLQV�D�IDFWRU\�DGMXVWPHQW�6ZLWFK�6��WKDW�LV�

XVHG�RQO\�IRU�SURGXFWLRQ�WHVWLQJ���8VH�RI�WKH�6��PD\�FDXVH�HUURQHRXV�GDWD�WUDQVIHUV�RU�FRPSOHWH�

QRGH�IDLOXUH�

��

Channel Module Installation 

$OO�'DWD�DQG�9RLFH�&KDQQHO�0RGXOHV�DUH�LQVWDOOHG�LQ�([SDQVLRQ�6KHOYHV���&KDQQHO�FRQQHFWLRQV�

DUH�PDGH�WR����SLQ�FKDQQHO�FRQQHFWRUV�-��WKURXJK�-���DW�WKH�UHDU�RI�WKH�H[SDQVLRQ�VKHOI���5HIHU�

Switch S2 should never be changed in the field.  It controls a critical factory 
adjustment option which is set only when the PCB assembly is installed in a 
specialized test fixture at the factory.  The purpose of Switch S2 is to fine tune 
the turn-on and turn-off times of the fast bus circuit.  Improper adjustment of 
this switch can cause erroneous data transfers between common cards and 
possible node failure.

DS1 

DS2 

DS3 

DS4 

DS5 

DS6 

X23 

INHBT NORM

W DOG 
  ON   1      2     3     4     5     6    7     8

S1

!
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WR�WKH�1HWZRUN�'RFXPHQWDWLRQ�3DFNDJH�VXSSOLHG�ZLWK�\RXU�V\VWHP�WR�GHWHUPLQH�WKH�SODFHPHQW�RI�

HDFK�FKDQQHO�PRGXOH�LQ�WKH�([SDQVLRQ�6KHOI�

Expansion Module
7KH�([SDQVLRQ�0RGXOH�KDV�RQH�RSWLRQ�WKDW�VHOHFWV�ZKLFK�VKHOI�WKH�([SDQVLRQ�0RGXOH�LV�RQ���6LQFH�

HDFK�&,&�FDQ�LQWHUIDFH�IRXU�VKHOYHV�RI�FKDQQHOV��WKHUH�DUH�IRXU�VHOHFWLRQV���7KHVH�DUH�GHVFULEHG�LQ�

7DEOH��������7KH�ORFDWLRQ�RI�WKLV�RSWLRQ�LV�VKRZQ�LQ�)LJXUH������

Table 2-30 ([SDQVLRQ�0RGXOH�2SWLRQV

Switch (S), Jumpers 
(X)

Feature Selection Desig. Position Application

Shelf
Selection

EXP1 X1 EXP1 EXP1 is selected if the Expansion Mod-
ule being addressed contains the first 16 
channels interfaced by the CIC.

EXP2 X1 EXP2 EXP2 is selected if the Expansion Mod-
ule being addressed contains the 17th 
through 32nd channel interfaced by the 
CIC.

EXP3 X1 EXP3 EXP3 is selected if the Expansion Mod-
ule being addressed contains the 33rd 
through 48th channel interfaced by the 
CIC.

EXP4 X1 EXP4 EXP4 is selected if the Expansion Mod-
ule being addressed contains the 49th 
through 64th channel interfaced by the 
CIC.
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 Shelf 
lf (two 
Figure 2-21 ([SDQVLRQ�0RGXOH�2SWLRQ�/RFDWLRQV

All channel modules at a TMS-3000 node reside in Expansion Shelves. A single Expansion
holds up to 16 channel modules. An Expansion Module is required in each Expansion She
required for redundant operation). See Figure 2-22.

)LJXUH����� TMS-3000 Expansion Shelf
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Flex Cards 

$�)OH[�&DUG�LV�DQ�DFWXDO�SF�ERDUG�WKDW�UHSODFHV�WKH�ULEERQ�FDEOH�DVVHPEOLHV�SUHYLRXVO\�XVHG���)LJXUH�

�����VKRZV�D�W\SLFDO�)OH[�&DUG�DQG�KRZ�LW�LV�XVHG�WR�FRQQHFW�WZR�H[SDQVLRQ�VKHOYHV���7KH�)OH[�

&DUGV�PRXQW�EHWZHHQ�HDFK�H[SDQVLRQ�VKHOI���7ZR�)OH[�&DUGV�PRXQW�RQ�WKH�OHIW�VLGH�RI�HDFK�H[�

SDQVLRQ�VKHOI�DV�YLHZHG�IURP�WKH�UHDU���7KH�)OH[�&DUGV�FRPH�LQ�VHYHUDO�GLIIHUHQW�OHQJWKV�WR�DFFRP�

PRGDWH�WKH�QXPEHU�RI�VKHOYHV�EHLQJ�FRQQHFWHG���(DFK�FDUG�KDV�VHYHUDO����SLQ�IHPDOH�FRQQHFWRUV�

WKDW�SURYLGH�HOHFWULFDO�FRQQHFWLRQV�EHWZHHQ�HDFK�H[SDQVLRQ�VKHOI�DQG�D����SLQ�PDOH�FRQQHFWRU�XVHG�

WR�FRQQHFW�WKH�)OH[�&DUG�WR�D�ULEERQ�FDEOH�WKDW�JRHV�WR�WKH�PDLQ�VKHOI�DVVHPEO\���6HYHUDO�IHUULWH�

EHDGV�DUH�PRXQWHG�RQ�RQH�FDUG�WR�UHGXFH�WKH�DPRXQW�RI�UHIOHFWLRQ�LQWHUIHUHQFH�IURP�WKH�ODVW�VKHOI�

WR�WKH�ILUVW���&XWRXW�VORWV�RQ�HDFK�FDUG�DOORZ�TXLFN�DFFHVV�WR�WKH�(,$�EXVLQHVV�HTXLSPHQW�FRQQHFWRUV���

$�UHGHVLJQHG�UHDU�FRYHU�PRXQWV�RQWR�HDFK�H[SDQVLRQ�VKHOI�WR�FRYHU�WKH�IOH[�FDUGV�DQG�UHGXFH�UDGL�

DWHG�QRLVH���

Figure 2-23 )OH[�&DUG�)URQW�DQG�5HDU�9LHZ�����3��������

      FRONT VIEW  
(COMPONENT SIDE)

          REAR VIEW 

MAIN SHELF  
    RIBBON                                                                                                            
    CABLE 
CONNECTOR 

50 PIN  (P1)  
CONNECTOR 
TO  UPPER 
EXPANSION 
SHELF 

50 PIN (P2) 
CONNECTOR 
TO  LOWER 
EXPANSION 
SHELF 

EIA BUSINESS  
EQUIPMENT 
CONNECTOR 
SLOTS 
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Flex Card Installation 

$�PD[LPXP�RI�IRXU�H[SDQVLRQ�VKHOYHV�FDQ�EH�FRQQHFWHG�WR�WKH�706������PDLQ�VKHOI�XVLQJ�)OH[�

&DUG�DVVHPEOLHV���5HIHU�WR�)LJXUH������WR�GHWHUPLQH�WKH�)OH[�&DUG�DVVHPEO\�QXPEHU�QHHGHG�IRU�WKH�

DSSOLFDWLRQ���,Q�WKLV�GUDZLQJ�QRWH�WKDW�HDFK�DUHD�KDV�IRXU�VKDGHG�SRUWLRQV�FRUUHVSRQGLQJ�WR�IRXU�H[�

SDQVLRQ�VKHOYHV���7KH�PLGGOH�FROXPQ�ODEHOHG��0DLQ�6KHOI�&DELQHW��VKRZV�WKH�IROORZLQJ�

�

• When connecting between the main shelf and two expansion shelves, use Flex Card 
assemblies GDC Part Nos. 036P090-001 and 036P091-001.  

• When connecting between the main shelf and three expansion shelves, use Flex Card
assemblies GDC Part Nos. 036P092-001 and 036P093-001.  

• When connecting between the main shelf and four expansion shelves, use Flex Card 
assemblies GDC Part Nos. 036P094-001 and 036P095-001.  

7KH�)OH[�&DUG�DVVHPEOLHV�PRXQW�ZKHUH�WKH�ULEERQ�FDEOHV�ZHUH�SUHYLRXVO\�DWWDFKHG�EHWZHHQ�H[SDQ�

VLRQ�VKHOYHV���7KH�OHQJWKV�DQG�QXPEHU�RI�FRQQHFWRUV�RQ�HDFK�FDUG�DUH�GLIIHUHQW�WR�DFFRPPRGDWH�WKH�

QXPEHU�RI�H[SDQVLRQ�VKHOYHV�FRQILJXUHG�IRU�HDFK�FKDQQHO�JURXS���

)LJXUH������VKRZV�WZR�)OH[�&DUGV�PRXQWHG�LQ�D�706������ZLWK�WKUHH�H[SDQVLRQ�VKHOYHV��

7R�LQVWDOO�WKH�)OH[�&DUG�DVVHPEO\�LQ�WKH�PDLQ�VKHOI�FDELQHW��ILUVW�GHWHUPLQH�WKH�OHQJWK�RI�ULEERQ�FD�

EOH�QHHGHG�WR�UXQ�IURP�WKH�PDLQ�VKHOI�WR�WKH�ILUVW�H[SDQVLRQ�VKHOI���)LJXUH������OLVWV�WZR�FDEOH�QXP�

EHUV�RQ�WKH�ILUVW�H[SDQVLRQ�VKHOI�XQGHU�WKH�PDLQ�VKHOI���7KHVH�FDEOHV�DUH�����IHHW�ORQJ���/RQJHU�

OHQJWKV�DUH�DYDLODEOH�LI�UHTXLUHG��UHIHU�WR�7DEOH���������

1H[W��ORRVHQ�DOO�WKH�H[SDQVLRQ�VKHOYHV�LQ�WKH�FDELQHW���VR�WKDW�WKH�VKHOYHV�PRYH�IUHHO\���

1RZ��GHWHUPLQH�WKH�OHQJWK�RI�WKH�)OH[�&DUG�QHHGHG�XVLQJ�)LJXUHV������DQG��������7KH�WRS�QXPEHU�

LV�WKH�DVVHPEO\�WKDW�PRXQWV�WR�WKH�OHIW�KDQG�VLGH��WKH�ERWWRP�QXPEHU�LV�WKH�DVVHPEO\�WKDW�PRXQWV�

RQ�WKH�ULJKW�KDQG�VLGH�

To install flex cards, the expansion shelf must be Revision F or later.  A kit is 
available that allows modification of older expansion shelves.  

Turn the power off in the TMS-3000 when installing the Flex Card.�

NOTE

!
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helf” 
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eed.
The above diagram is a front view of five TMS-3000 cabinets. The center cabinet or “main s
cabinet houses the common cards. The other four are independent expansion shelf cabinet

7R�FRQQHFW�H[SDQVLRQ�VKHOYHV�LQ�WKH�PDLQ�FDELQHW�

Find the expansion shelf in the diagram that corresponds to the one that you are insta
The two numbers in the top box are GDC cable numbers. Appropriate pairs of flat ribb
cables are still required to connect the main shelf to the first expansion shelf. The num
below the first expansion shelf are the flex card part numbers. When connecting two sh
use GDC 036P090-001 and 036P091-001. When connecting three expansion shelves
GDC 036P092-001 and 036P093-001. When connecting four expansion shelves, use
036P094-001 and 036P095-001.

7R�FRQQHFW�H[SDQVLRQ�VKHOYHV�LQ�DQ�LQGHSHQGHQW�FDELQHW�

From the front of the cabinets, find the cabinet and expansion shelf that corresponds t
one you are installing. A flat ribbon cable is required to connect the first expansion she
the main shelf. The number below the first expansion shelf is the GDC flex card you n

Figure 2-24 706������)OH[�&DUG�&RQILJXUDWLRQ

036P091-001 

029H615-005 
029H611-005 

036P090-001 
036P091-001 

029H612-006 

036P090-001 
036P091-001 

036P092-001 
036P093-001 

036P094-001 
036P095-001 

029H613-009 

036P090-001 
036P091-001 

036P092-001 
036P093-001 

036P094-001 
036P095-001 

029H610-003 

036P090-001 
036P091-001 

036P090-001 
036P091-001 

036P092-001 
036P093-001 

036P090-001 
036P091-001 

029H611-005 029H617-009 

029H617-009 

036P090-001 

026P092-001 
036P093-001 

036P094-001 
026P095-001 

036P092-001 
036P093-001 

036P094-001 
036P095-001 

036P090-001 
036P091-001 

026P092-001 
036P093-001 

036P094-001 
026P095-001 

FRONT VIEW

        Main Shelf
          Cabinet

  Expansion Shelf 
Cabinet

  Expansion Shelf 
Cabinet

  Expansion Shelf 
 Cabinet 

  Expansion Shelf 
 Cabinet 

 036P090-001 
 036P091-001 

026P092-001 
036P093-001 

036P094-001 
026P095-001 

  TMS 3000  
 Main Shelf

 029H614-002 
 029H610-002 

036P090-001 
036P091-001 

026P092-001 
036P093-001 

036P094-001 
026P095-001 

 029H616-006 
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Figure 2-25 )OH[�&DUGV�&RQQHFWLQJ�7KUHH�706������([SDQVLRQ�6KHOYHV

&RQQHFW�WKH�SURSHU�)OH[�&DUG�DVVHPEO\�WR�HDFK�H[SDQVLRQ�PRGXOH�FRQQHFWRU���,I�FRQQHFWLQJ�WZR�

VKHOYHV��WKH�ORZHU�IHPDOH�FRQQHFWRU�VKRXOG�OLQH�XS�ZLWK�WKH�VHFRQG�H[SDQVLRQ�VKHOI���/LQH�XS�DOO�

SLQV�DQG�FDUHIXOO\�LQVHUW�HDFK�FRQQHFWRU�LQWR�HDFK�H[SDQVLRQ�VKHOI���2QFH�WKH�)OH[�&DUGV�DUH�SURS�

HUO\�VHDWHG��LQVHUW�WKH�JXLGH�SLQV
�EHWZHHQ�WKH�FDUG�DQG�WKH�H[SDQVLRQ�VKHOI���7KH�ULEERQ�FDEOHV�IURP�

WKH�PDLQ�VKHOI�SOXJ�LQWR�-��DQG�3�$�RI�WKH�)OH[�&DUG�$VVHPEOLHV���)LQDOO\��WLJKWHQ�WKH�VKHOI�PRXQW�

LQJ�VFUHZV���


�*XLGH�SLQV�QRW�UHTXLUHG�LI�XVLQJ�XSGDWHG�706������H[SDQVLRQ�VKHOI�

����-���������������������������-��

���3�$�����������������������������3�
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([SDQVLRQ�6KHOI
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Connecting Flex Cards in an Independent Cabinet

:KHQ�FRQQHFWLQJ�H[SDQVLRQ�VKHOYHV�LQ�DQ�LQGHSHQGHQW�FDELQHW��\RX�PXVW�XVH�D�ULEERQ�FDEOH�WR�FRQ�

QHFW�WKH�ILUVW�RU�WRS�H[SDQVLRQ�VKHOI�WR�WKH�706������PDLQ�VKHOI���5HIHUULQJ�WR�WKH�H[SDQVLRQ�VKHOI�

FDELQHW�LQ�)LJXUH�������WZR�ULEERQ�FDEOHV�FRQQHFW�IURP�WKH�PDLQ�VKHOI�WR�WKH�ILUVW�H[SDQVLRQ�VKHOI�

RI�WKH�)OH[�&DUGV���7KH�QXPEHUV�WKDW�IROORZ�EHORZ�HDFK�VXFFHVVLYH�H[SDQVLRQ�VKHOI�VKRZ�WKH�IOH[�

FDUG�QXPEHUV�QHFHVVDU\�WR�DWWDFK�DGGLWLRQDO�VKHOYHV�

Table 2-31 &KDQQHO�,QWHUIDFH�0RGXOH�([SDQVLRQ�5LEERQ�&DEOLQJ�)RU�706������8VLQJ�)OH[�
&DUG�$VVHPEOLHV

Other Cards
2WKHU�WHFKQLFDO�PDQXDOV�FRQWDLQ�GHWDLOHG�LQIRUPDWLRQ�RQ�VRPH�RI�WKH�FRPPRQ�FDUGV��5HIHU�WR�WKH�

3UHIDFH���)RU�2&0�FRPPRQ�FDUGV�UHIHU�WR�*'&����5��������DQG�LWV�DVVRFLDWHG�DGGHQGXPV�

Summary
,Q�WKLV�FKDSWHU�ZH�FRYHUHG�WKH�SURFHGXUHV�IRU�LQVWDOODWLRQ�DQG�RSWLRQLQJ�RI�706�FRPPRQ�FDUGV���

3DUW�QXPEHUV�ZHUH�DOVR�SURYLGHG�

What's Next
7KH�QH[W�FKDSWHU�SURYLGHV�WKH�SURFHGXUHV�IRU�LQVWDOODWLRQ�DQG�RSWLRQLQJ�RI�FKDQQHO�FDUGV�

It is not necessary to install the Cable Filter Plug-In Cards between the expansion 
shelf and CIC assembly.

GDC Cable No. Description

Cables Dressing to the Right* (Rear View)

029H610-002 Main Harness to Expansion Shelf, length 25 ft.

029H611-005 Main Harness to Expansion Shelf, length 5 ft.

029H612-006 Main Harness to Expansion Shelf, length 6.5 ft.

029H613-009 Main Harness to Expansion Shelf, length 59 ft.

Cables Dressing to the Left* (Rear View)

029H614-002 Main Harness to Expansion Shelf, length 2.5 ft.

029H615-005 Main Harness to Expansion Shelf, length 5 ft.

029H616-006 Main Harness to Expansion Shelf, length 6.5 ft.

029H617-009 Main Harness to Expansion Shelf, length 9 ft.

*Be sure to connect each ribbon cable so that the colored tracer on the edge of the ribbon is up.

NOTE
GDC 036R303-000
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3 Channel Card Installation

Overview

The following sections describe the methods of option selection and the options provide
each TMS-3000 channel card.  Detailed information concerning specific positioning of op
selection devices is given in a number of tables in this chapter.  Individual option tables for
module have been grouped with the drawings concerning that module.  

As with the common cards, optional configurations are implemented on a channel card 
means of program plugs, switches, jumper plugs, or resistor networks. 

Note that several channel modules are covered in separate publications.  Refer to the Preface 
for a complete list of those manuals.

Data Channel Modules

Data Channel Module interface connections, options, and the TID-III module are presen
the following paragraphs, figures, and tables.

Part Numbers

Connections for data channels vary according to the type of interface required for that ch
(i.e., EIA/TIA-232-E, RS-422, RS-423, V.35, etc.).  Table 3-1 through Table 3-18 lists the 
assembly part numbers for the different interfaces.  Table 3-19 lists the cables provided fo
interface type.   

Table 3-1 Data II Channel Module with EIA/TIA-232-E Interface (036M048-001)

Table 3-2  Data II Channel Module with RS-422 Interface (036M048-002)

Table 3-3  Data II Channel Module with RS-423 Interface (036M048-003)

Equipment Supplied Designation GDC Part No.

Interface Set, RCV/XMT, EIA/TIA-232-E — 036M047-001

Data II Channel PC Assembly — 036P236-001

Equipment Supplied Designation GDC Part No.

Interface Set, RCV/XMT, RS-422 — 036M047-002

Data II Channel PC Assembly — 036P236-001

Equipment Supplied Designation GDC Part No.

Interface Set, RCV/XMT, RS-423 — 036M047-003

Data II Channel PC Assembly — 036P236-001
GDC 036R303-000



3-2 Channel Card Installation
Table 3-4  Data II Channel Module with V.35 Interface (036M048-004)

Table 3-5  Data III Channel Module  with EIA/TIA-232-E Interface (036M058-001)

Table 3-6  Data III Channel Module with RS-422  Interface (036M058-002)

Table 3-7  Data III Channel Module with RS-423 Interface (036M058-003)

Table 3-8  Data III Channel Module with V.35 Interface (036M058-004)

Table 3-9  Data IV Channel Module with EIA/TIA-232-E Interface (036M079-001)

Table 3-10  Data IV Channel Module with RS-422 Interface (036M079-002)

Table 3-11  Data IV Channel Module with RS-423 Interface (036M079-003)

Table 3-12  Data IV Channel Module with V.35 Interface (036M079-004)

Equipment Supplied Designation GDC Part No.

Interface Set, RCV/XMT, V.35 — 036M047-004

Data II Channel PC Assembly — 036P236-001

Equipment Supplied Designation GDC Part No.

Interface Set, RCV/XMTR,  EIA/TIA-232-E — 036M047-001

Data III Channel PCB Assembly — 036P236-004

Equipment Supplied Designation GDC Part No.

Interface Set, RCV/XMTR, RS-422 — 036M047-002

Data III Channel PCB Assembly — 036P236-004

Equipment Supplied Designation GDC Part No.

Interface Set, RCV/XMTR, RS-423 — 036M047-003

Data III Channel PCB Assembly — 036P236-004

Equipment Supplied Designation GDC Part No.

Interface Set, RCV/XMTR, V.35 — 036M047-004

Data III Channel PCB Assembly — 036P236-004

Equipment Supplied Designation GDC Part No.

Interface Set, RCV/XMT, EIA/TIA-232-E — 036M047-001

Data IV Channel, PCB Assembly — 036P236-007

Equipment Supplied Designation GDC Part No.

Interface Set, RCV/XMT, RS-422 — 036M047-002

Data IV Channel, PCB Assembly — 036P236-007

Equipment Supplied Designation GDC Part No.

Interface Set, RCV/XMT, RS-423 — 036M047-003

Data IV Channel, PCB Assembly — 036P236-007

Equipment Supplied Designation GDC Part No.

Interface Set, RCV/XMT, EIA/TIA-232-E — 036M047-004

Data IV Channel PCB Assembly — 036P236-007
GDC 036R303-000
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Table 3-13  UDC Module with EIA/TIA-232-E Interface (036M078-001)

Table 3-14  UDC Module with RS-422 Interface (036M078-002)

Table 3-15  UDC Module with RS-423 Interface (036M078-003)

Table 3-16  UDC Module with V.35 Interface (036M078-004)

Table 3-17  UDC Module with X.21 (X.27) Interface (036M078-007)

Table 3-18  TID-III Data Channel (18607-201)

Equipment Supplied Designation GDC Part No.

Interface Set, RCV/XMT, EIA/TIA-232-E — 036M047-001

Data IV Channel, PCB Assembly — 036P236-007

Equipment Supplied Designation GDC Part No.

Interface Set, RCV/XMT, RS-422 — 036M047-002

Data IV Channel, PCB Assembly — 036P236-007

Equipment Supplied Designation GDC Part No.

Interface Set, RCV/XMT, RS-423 — 036M047-003

Data IV Channel, PCB Assembly — 036P236-007

Equipment Supplied Designation GDC Part No.

Interface Set, RCV/XMT, EIA/TIA-232-E — 036M047-004

Data IV Channel PCB Assembly — 036P236-007

Equipment Supplied Designation GDC Part No.

Interface Set, XMT/RCV-422 — 036M047-002

Data Sync Channel PCB Assembly — 036P236-010

Conn. Program Plug — 209-014-116

Equipment Supplied Designation GDC Part No.

TID-III TID-III 18607-201

Transmitter Card TX 18601-201

Receiver Card RX 18602-200

NCO Card NCO 18603-200
GDC 036R303-000
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Table 3-19 Data Channel Interface Cables

Interface Options

Option selections required to support each interface type are discussed in Table 3-20 and Table 
3-21. 

The following interfaces may be selected (not applicable to G.703 channel card):

• EIA/TIA-232-E/ITU-T V.28 

• MIL-STD-188C 

• RS-423/MIL-STD-188-114 Unbalanced 

• RS-422/MIL-STD-188-114 Balanced (no cable termination) 

• RS-422/MIL-STD-188-114 Balanced (Transmit Data and Clock cable termination) 

• V.35 Balanced Double Current

GDC Cable No. Description Application

028H502 EIA/TIA-232-E Used for all standard EIA/TIA-232-E applications.  Avail-
able in 5-, 15-, 25-, 50-foot lengths.

027H408 RS-422/423 Cascade Used to cascade RS-422/423 channel to aggregate int
of another TMS-3000 or TDM for mux to submux applica-
tion.  Available in 5-, 15-, 25-, 100-, 250-, or 500-foot 
lengths.

027H511 EIA/TIA-232-E to        
RS-422-423 adapter

Used when RS-422/423 interface is required, but with EIA
TIA-232-E controls only.  Cable is one foot long.

027H407 RS-422/423 Tandem  
ITU-T G.703

Used for back-to-back RS-422/423 or ITU-T G.703 channe
(where channels of two tandem TDMs or TMSs are directl
connected).  Available in 5-, 15-, 25-, or 50-foot lengths.

027H513 ITU-T V.35 to DB-25 
cable (Male-Male)

Used for ITU-T V.35 channels.  Available in 15-, 25-, or 50
foot lengths.

027H514 ITU-T V.35 to DB-25 
adapter

Used for ITU-T V.35 channels, when V.35 cable is custom
er-supplied.  Available in 1-foot length..

028H311 EIA/TIA-232-E Crossover Cable — used to connect EIA/TIA-232-E chann
to a modem.

027H410 ITU-T V.35 Crossover Cable — used to connect V.35 channel to busin
equipment connector on DS-1 Shelf.

027H518 RS-422 Crossover Cable — used to connect an RS-422 channel
business equipment connector on DS-1 Shelf.

027H521 ITU-T V.35 Crossover Cable — used to connect V.35 channel to a m
dem.  Connects to 027H514 adapter.

028H415 V.54 unbalanced Used for V.54 modem application with 54M8 interface.

G023H004 V.28 (M-M) Used for data sync channel.  Male-to-male connector.  

G023H010 1-19 Way D (M-M) 1-19 Way D-cable.  Male-to-male connector.

G023H019 V.28 Sync (M-M V.28 Sync Channel Crossover Cable.  Male-to-male conn
tor

G024H015 Data II, V.35-DTE Data Channel II, V.35 DTE applications.  Male-to-male co
nector.

G024H016 Data II, V.35-DTE Data Channel II, V.35 DTE applications.  Male-to-female
connector.
GDC 036R303-000
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rface 
A DCE interface may be selected for connection to data terminal equipment; a DTE inte
may be chosen for connection to data communication equipment.  Table 3-21 describes the 
selections.

Table 3-20  Data Channel Interface Options

Interface
Selection

S1-1 
Pos.

S1-2 
Pos.

S1-3 
Pos.

X21 
Pos.

XRN7 
(XMT)
Resistor
Network

XRN8 
(RCV)

Resistor
Network

Application

EIA/TIA-
232-E 

MIL-STD-
188-114, 
V.28

NORM OPEN OPEN NORM RS-232 
XMT 331-
001-006

RS-232 RCV 
331-002-006

The channel interface oper-
ates according to any of the 
interfaces shown in the table.   
To select an interface, you 
must set Switches S1-1 
through S1-4 and Jumper 
X21 in the positions shown.

MIL-STD-
188C

188 OPEN OPEN NORM RS-232 
XMT 331-
001-006

RS-232 RCV 
331-002-006

S1-1 selects either a MIL- 
STD-188C or a normal inter-
face.

EIA-RS-
423/ MIL-
STD 188-114 
Unbalanced

NORM OPEN OPEN NORM RS-423 
XMT 331-
001-005

RS-423 RCV 
331-002-004

S1-2 and S1-3 select 100-
ohm cable termination for 
the Transmit Data and 
Transmit External Timing 
signals respectively, in an 
RS-422 interface arrange-
ment.

EIA-RS-
422/ MIL-
STD-188-
114 Balanced 
(No cable ter-
mination)

NORM OPEN OPEN 422 RS-422 
XMT 331-
001-004

RS-422 RCV 
331-002-005

The RS-422 arrangement is 
used with or without cable 
termination, as required by 
data equipment connected to 
the channel.  Selection of 
termination provides in-
creased noise immunity.

EIA-RS-
422/ MIL-
STD-188-
114 Balanced 
(With cable 
termination)

NORM 422/ 
TER

422/ 
TER

422 RS-422 
XMT 331-
001-004

RS-422 RCV 
331-001-005

Only one device can be con-
nected to the terminated in-
terface.  Up to ten devices 
can be connected to the un-
terminated interface. Jumper 
plug X21 selects the RS-422 
interface, with or without ca-
ble termination.

V.35 Bal-
anced Double 
Current

NORM OPEN OPEN NORM Dual V.35 
XMT 
331-002-002

Dual V.35 
RCV 
331-002-003

For each type of interface, 
resistor networks RN7 and 
RN8 provide the voltage lev-
els required by the associ-
ated interface standard (You 
must set all switches and 
jumpers as shown for each 
interface).
GDC 036R303-000
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Table 3-21 Data Channel DCE/DTE Interface Option Selection

Feature S1-4
Position

PP1
Position

Application

DCE (Data 
Communica-
tion Equip-
ment) 
Interface

DCE DCE The Data Channel module communicates with data terminal 
equipment (CRTs, printers, CPU ports, etc.) by presenting a 
DCE interface; the module communicates with data communic
tions equipment (modems, multiplexers, etc.) by presenting a
DTE interface.   Switch S1-4 selects the DCE or DTE interface
Program plug PP1 must also be positioned to select the prope
signal interfacing.   DTE and DCE markings are visible on opp
site sides of program plug socket XPP1.   When PP1 is position
so that a notch (or pin 1) on the plug points to DTE, the DTE i
terface is selected.   When PP1 is positioned so that the notch
pin 1) points to DCE, the DCE interface is selected.

DTE (Data 
Terminal 
Equipment) 
Interface

DTE DTE In the DCE position PP1 passes data, timing and control sign
straight through between equipment connected to the channe
and circuitry on the Data Channel module.   In the DTE position
signals are “crossed over’’ to permit the proper communicatio
between the module and data communication equipment con
nected to the channel.   The crossovers are as follows:

XMT DATA to RCV DATA

RCV DATA to XMT DATA

CA (Request to send) to CF (Carrier Detect)

CF to CA

RCV TMG (Receive Timing) to EXT TMG (External Timing)

EXT TMG to RCV TMG

RDY IN (Ready In) to RDY OUT (Ready Out)

RDY OUT to RDY IN

NOTE:  If the system uses an EIA/TIA-232-E or RS-423 inter-
face, and a synchronous modem is connected to a data chan
interface, select the DTE positions for S1-4 and PP1.   Also, d
connect the lead connected to pin 15 of the data channel conn
tor.

If the system uses a balanced RS-422 or V.35 interface, and 
synchronous modem is connected to a Data channel interface
lect the DCE positions for S1-4 and PP1.   Additionally, a cros
over cable must be used to complete the interface connections
the modem.   The crossover cable serves to cross the data, tim
and control signals for compatibility with the synchronous mo-
dem pins, thereby eliminating potential timing problems.

For the Data Channel Module, DTE/DCE component board designations are 
usually the opposite of the equipment to which the channel is connected.  If you 
connecting data terminal equipment (CRTs, printers, etc.) to the channel (with 
straight through cable), place switches and program plugs in the DCE position. 
you are connecting data communication equipment (modems, multiplexers, etc.
the channel, place switches and program plugs in the DTE position.

NOTE
GDC 036R303-000
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When RS-422 or RS-423 is selected for a channel, the Data Channel module supplies o
data and timing signals at RS-422 or RS-423 specified voltage levels.  The control signa
operate at EIA/TIA-232-E levels.  If your channel application requires RS-422 or RS-423 
control signals, you need an external Channel Interface Adapter.  Option selections for t
Channel Interface Adapter are described in Table 3-22.

Table 3-22  EIA RS-422/423 Channel Interface Adapter Option Selection

Switch(S)/Jumper(X)

Feature Selection Desig. Position Application

Data Communication
Equipment (DCE) or
Data Terminal
Equipment (DTE)
Connections

Adapter Connected 
to
Data Communication
Equipment

S1-1
S1-2

DCE
DCE

When this adapter is connected to data 
communication equipment (modems, mul-
tiplexers, etc.) Switches S1-1 and S1-2 
must be set in the DCE position.   When the
adapter is connected to data terminal equip
ment (CRTs, printers, CPUs, etc.) Switches
S1-1 and S1-2 are set in DTE position.

Adapter Connected 
to
Data Terminal
Equipment

S1-1
S1-2

DTE
DTE

NOTE:   These designations are the re-
verse of the DTE and DCE designations for
the Data II Channel module.

Program plug PP1 must also be positioned
for DTE or DCE.   This is done by position-
ing the plug so that the notch in the plug is
adjacent to the DTE or DCE silkscreen 
markings on the card.   The Data Channel
module must be set for a DTE interface.

EIA-RS-422 or
EIA-RS-423 Inter-
face

RS-422 S1-3
S1-4

X1

422
422

422

To select an EIA RS-422 standard bal-
anced interface, set S1-3, S1-4 and X1 in 
the 422 position.   To select an EIA RS-423
standard unbalanced interface, set S1-3, 
S1-4, and X1 in the 423 position.   

RS-423 S1-3
S1-4

X1

423
423

423

Program plug PP2 in the adapter card mus
also be positioned for an RS-422 or 423 in
terface.   This is done by positioning the 
plug so that the notch on the plug is adja-
cent to the 422 or 423 silkscreen markings
on the card.   The Data Channel module 
must also be set for an RS-422 or RS-423
interface.

The following interface sets (Table 3-23 to Table 3-26) are available to change t
interface type as required on existing Data II, Data III,  Data IV, UDC and G.703
modules.NOTE
GDC 036R303-000
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Table 3-23 Interface Set, RCV/XMT EIA/TIA-232-E (036M047-001)

Table 3-24  Interface Set, RCV/XMT RS-422 (036M047-002)

Table 3-25  Interface Set, RCV/XMT RS-423 (036M047-003)

Table 3-26  Interface Set, RCV/XMT V.35 (036M047-004)

Digital Line Driver Adapter

A digital line driver adapter is available for applications where a channel device is separ
from the TMS-3000 by some distance.  All adapters mount in a CP-12 mounting panel an
connected to the back of the TMS-3000 shelf.  The Data Channel uses a 16-bit transmit
receive buffer.

Data Channel Module Options 

The following options may be selected for the Data Channel module (Figure 3-1).  (Refer to 
Chapter 8, Connector Pin Assignments, for Channel Connector Pin assignments).

Equipment Supplied Designation GDC Part No.

Resistor Network RN8 331-002-006

Resistor Network RN7 331-001-006

Resistor Network — 036C010-001

Equipment Supplied Designation GDC Part No.

Resistor Network RN7 331-001-004

Resistor Network RN8 331-002-005

Equipment Supplied Designation GDC Part No.

Resistor Network RN7 331-001-005

Resistor Network RN8 331-002-004

Equipment Supplied Designation GDC Part No.

Resistor Network RN7 331-002-002

Resistor Network RN8 331-002-003

Data IV and UDC channel modules contain several features that are available 
later releases of TMS-3000 software. 

NOTE
GDC 036R303-000
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Figure 3-1  Data Channel Module Option Locations (GDC 036P236-007)

For the G.703 channel (Figure 3-2), there are two option jumpers.  X1 is OCTETALM, which
allows bipolar violations to be discontinued when the receive level signal is dropped.  X2
CHSNCLK, which allows enabling of an external clock for system phase locking.  Both opt
are shown in their normal (option disabled) position.

Figure 3-3 shows the option and program plug locations for the Data Sync Channel and Figure 
3-4 shows the option and program plug locations for the UDC, X.21.

DS1

DS2

DS3

DS4

X21

NOR 422

PP1

XPP1

RN7

XRN7

PP2

XPP2

RN8

XRN8

TP1

4321ON

OPENOPEN DCE

DTE

422

188 TERM
422

XA2
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Figure 3-2 Data Channel Module Option Locations (G.703 Data Channel Card, GDC
036P243-001)

Figure 3-3 Data Sync Channel Card Option Locations (GDC 036P236-010)

DS1

DS2

DS3

DS4

PP1

XPP1

TP1

X2

DISEN

X1

ENDIS

TP5

DS1

DS2

DS3

DS4

X21

NOR 422

PP1

XPP1

RN7

XRN7

PP2

XPP2

RN8

XRN8

4321ON

OPENOPEN DCE

DTE

422

188 TERM
422

XPP3

X25

NOR
REV 

CTRL

CTL 1 = RTS
X25 = NORM (no inversion)
X25 = REV CTRL (inversion)
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Figure 3-4 UDC, X.21(GDC 036M078-007)

Controls 

Program plug PP2 (PP1 on G.703 Data Channel card) selects interface control signals t
multiplexed by the TDM and passed to the remote channel interface.  Different plugs are
to support the control signal requirements of various communication circuits.  Figure 3-5 
illustrates program plug PP1 positions (not applicable to G.703 channel card) while Figure 3-
6 illustrates PP3 positions. Figure 3-7 (A-E) shows each control plug and the channel interfac
implemented by installation of the plug.  Table 3-27 lists the part numbers for the program 
plugs. 

Table 3-27  Program Plugs

Equipment Supplied Designation GDC Part No.

Resistor Network Special MM-01 PP2 331-001-010

Resistor Network Special MM-02 PP2 331-001-016

Resistor Network Special MM-05 PP2 331-001-015

Resistor Network Special V.54 MM-08 PP2 331-001-017

Resistor Network Special X.21 PP3 209-014-116

Control signals for a data channel may be forced On or Off through the Controlle
interface.  In some channel control arrangements, the channel configuration 
selected through the Controller holds control signals On or Off as part of the 
channel control scheme.

DS1

DS2

DS3

DS4

X21

NOR 422

PP1

XPP1

RN7

XRN7

XPP2

RN8

XRN8

4321ON

OPENOPEN DCE

DTE

422

188 TERM
422

PP3

XPP3

X25

NOR
REV 

CTRL

CTL 1 = RTS
X25 = NORM (no inversion)
X25 = REV CTRL (inversion)

NOTE
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Figure 3-5  Data Channel Program Plug PP1 Positions (DCE/DTE)

Figure 3-6 Plug PP3 Positions
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A. MM01 — CPU to Terminal — Local CTS Wrap

Figure 3-7  Data Channel Control Program Plugs (PP2) (Sheet 1 of 5)
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A send control at one node becomes a receive control 
at the opposite node. For example, Request to Send is 
selected as Send Control 1 at Node M. Send Control 1 
is transmitted across the link and becomes Receive 
Control 1 at the Node S data channel. PP2 at the Node 
S channel interface selects Receive Control 1 and 
sends it through the channel interface as Carrier 
Detect.
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B. MM02 — CPU to Terminal — Remote CTS Wrap

Figure 3-7 Data Channel Control Program Plugs (PP2) (Sheet 2 of 5)
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A send control at one node becomes a receive control 
at the opposite node. For example, Request to Send is 
selected as Send Control 1 at Node M. Send Control 1 
is transmitted across the link and becomes Receive 
Control 1 at the Node S data channel. PP2 at the Node 
S channel interface selects Receive Control 2 and 
sends it through the channel interface as Carrier 
Detect. MM02 is hand wired at GDC. 

   10      Send Control 2

Rcv Control 2

 Rcv Control 2

    Send Control 2

  1  PP2   PP2  1
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C. MM03 — CPU to Modem

Figure 3-7 Data Channel Control Program Plugs (PP2) (Sheet 3 of 5)
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A send control at one node becomes a receive control 
at the opposite node. For example, Data Terminal 
Ready is selected as Send Control 4 at Node M. Send 
Control 4 is transmitted across the link and becomes 
Receive Control 4 at the Node S data channel. PP2 at 
the Node S channel interface selects Receive Control 4 
and sends it through the channel interface as Data Set 
Ready. MM02 is hand wired at GDC. 
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D. MM05 — CPU to Terminal — Local CTS Wrap

Figure 3-7 Data Channel Control Program Plugs (PP2) (Sheet 4 of 5)
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A send control at one node becomes a receive control 
at the opposite node. For example, Request to Send is 
selected as Send Control 1 at Node M. Send Control 1 
is transmitted across the link and becomes Receive 
Control 1 at the Node S data channel. PP2 at the Node 
S channel interface selects Receive Control 1 and 
sends it through the channel interface as Carrier 
Detect. The MM05 plug is basically the same as the 
MM01 plug except that Data Set ready (CC) is held 
high locally whenever the channel card is in service.
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E. MM08 — V.54 Modem to V.54 Modem

Figure 3-7 Data Channel Control Program Plugs (PP2) (Sheet 5 of 5)
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RS-422/423 Channel Adapter Options  

If you use the RS-422/423 channel adapter (Figure 3-8) to obtain full RS-422 or RS-423 
controls, you must select the 422 or 423 interface; Configure the interface to DTE or DC
devices (See Figure 3-1 and Table 3-21).

Figure 3-8  RS-422/423 Channel Interface Adapter Option Locations

For the RS-422/423 channel adapters, DTE/DCE component board designatio
always refer to the equipment to which the adapter is connected.  If you are 
connecting data terminal equipment (CRTs, printers, etc.) to the adapter, place
switches and program plugs in the DTE position.  If you are connecting data 
communication equipment (modems, multiplexers, etc.) to the adapter, place 
switches and program plugs in the DCE position. 
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TID-III (Time-Independent Data III) Module

Before attempting to set up or operate the TID-III Data Channel Module, you must first s
a system application mode number.  Five application modes, dependent upon your syst
requirements, are available to you .

TID-II (ECH-2) Emulation Mode (Modes 1-3)  

These modes are applicable when you need TID-II performance characteristics over a 
communications link between two TID-III Data Channel Modules.  The TID-II Emulation 
Mode gives you three (sub)modes, so that you can optimize communications depending
channel rate and the characteristics of the channel input clock.  These three operation m
are:

• Accuracy Tracking (Mode 1)

This mode gives you extremely accurate input clock rates and when you want to tr
and output the clock rate with lowest possible offset.  In this mode, the TID-III Data
Channel Module tracks an input clock with accuracies as high as ± 0.006% depen
upon the input rate.

• Program Tracking (Mode 2)

This mode allows you to program the TID-III Data Channel Module to control signa
input and output rate offsets and data delays within specified ranges, thereby optim
communications for variable external clock characteristics.

• Input Tracking (Mode 3)

This mode is similar to the ECH-11 emulation mode described below.  This mode a
you to support communications where the input frequencies may vary ± 1.5% from
reference frequency due to external clock inaccuracies.  When input clock inaccur
are expected to exceed this threshold, select operation in Mode 4 (TID-I Emulation
Mode).  

TID-I (ECH-11) Emulation Mode (Mode 4)

This mode is applicable when you require TID-I performance characteristics over a 
communications link between two TID-III Data Channel Modules.  Select Mode 4 when 
channel input rate offsets are expected to be in the excess of ±1.5 % from the reference
frequency due to the clock inaccuracies or instability.  To select TID-I Emulation Mode, 
configure the TID-III Data Channel Module for Mode 4.

Automatic Tracking Mode (Mode 5)

Operation in the automatic tracking mode supports communications where input rates a
subject to change in response to system configuration requirements.  To operate in the 
automatic mode, select a maximum predetermined input rate, and the TID-III Data Chan
Module supports all channel rates up to this pre-selected maximum.  Operation in the auto
mode is supported only by the TID-III Data Channel Module; therefore, the remote end o
link must also be a TID-III Data Channel Module.  To select Automatic Tracking Mode, 
configure the TID-III module for Mode 5.

The TID-III Data Channel Module can support special interface applications via an optio
interface or data conversion requirement can be accommodated to customer specificati
Contact GDC with your specific requirements.  
GDC 036R303-000
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TID-III Configuration Requirements

With the variety of features and operation flexibility available with the TID-III Data Chann
Module, it is important to review system communications requirements and constraints b
attempting module set-up.  Factors to consider are:

• Which type of TID-III Data Channel Module is on the remote end of the link (e.g., T
I, II, or III)? The answer to this question directs you to one of the system applicatio
modes.  If there are TID-III Data Channel Modules at both ends of the link, you can s
any of the five application modes or three operating (sub)modes.

• What are the characteristics of the input and output clocks? Since all clocks exhibi
varying degrees of inaccuracy, this answer allows you to select a mode/submode 
optimizes communications with respect to clock accuracy and stability.  

• Are there any special communications requirements, such as nonstandard rates o
automatic alternate rates, on system configuration changes? If there are, consider
applicability of the automatic mode of operation.

• Are there any special module interface requirements (for example, a requirement t
convert encoded data from one standard to another before channel input)? If there
consult GDC regarding the applicability of our optional interface adapter piggyback

Having reviewed the system application requirements and options, proceed with TID-III 
Channel Module setup.

TID-III Module Setup  

Configure the TID-III Data Channel Module with both hardware and software options.  T
TID-III Data Channel Module is first configured by setting DIP switches on the transmitte
board and several jumpers on the receiver board.  The location of these devices is show
Figure 3-9 and Figure 3-10.  Also refer to GDC 036R469-000, Instruction Manual for TID III .

Application and operation mode settings are accomplished through software for the TMS-
A TID-III Control/Status screen is provided in software and is comparable to existing cha
screens.  For more information on configuring the TID-III Data Channel Module applicat
modes, refer to the Operation Manual for TMS-3000 Controller, GDC 036R603-Vnnn.  

By properly configuring the program settings, the TID-III Data Channel Module is set up
the desired operating mode, isochronous channel input rate, and a corresponding TDM 
synchronous clock rate.  

For operation in Modes 1 through 4, Jumper E1-E2 on the receiver board is installed.  T
jumper provides automatic module reset for conditions of FIFO buffer overflow/underflow
This jumper is not installed for operation in Mode 5, the automatic tracking mode.

On the receiver board, a jumper is configured between E3 and E5 (normal).  In this posi
the transmit clock is derived from encoded information in the data received from a remo
TDM.

For the RS-422/423 channel adapters, DTE/DCE component board designatio
always refer to the equipment to which the adapter is connected.  If you are 
connecting data terminal equipment (CRTs, printers, etc.) to the adapter, place
switches and program plugs in the DTE position.  If you are connecting data 
communication equipment (modems, multiplexers, etc.) to the adapter, place 
switches and program plugs in the DCE position.

NOTE
GDC 036R303-000
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 as 
If the jumper is configured between E3 and E4 (optional), the transmit clock is the same
provided on the external clock inputs (EIA pins 4 and 5).

Figure 3-9  TID-III Data Channel Module Transmitter Assembly Option Locations

S 1 S 2 FRONT OF  
  BOARD 

Note that with the exception of S1-4, all other DIP switches
must remain in the OFF position.

TDM Selection

S1-4 Pos.                  TDM Type

OFF

ON

TMS-3000
TMS Compact
MEGAMUX PLUS
IMUX

TDM 1257/1258

 ON  1   2    3    4   5    6    7    8      ON  1   2    3    4   5    6    7    8     
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Figure 3-10 TID-III Data Channel Module Receiver Assembly Option Locations

Hyper Plug-In Card

The Hyper Plug-In Card is a plug-in option on the TMS-3000 and mounts onto a Data III
Channel, Data IV Channel or Universal Data Channel (UDC) Module.  In the TMS-3000
Hyper Plug-In Card option allows data channels to operate error free in the presence of
32 bits of frame jitter.

If an application exists for a Hyper Plug-In Card on a circuit which is configured between
TMS-3000, a Hyper Plug-In Card should be installed on the Data III Channel, Data IV Cha
or UDC Module at both ends.

If an application exists for a Hyper Plug-In Card on a circuit which is configured between
TMS-3000 node and a MINIMUX TDM, a Hyper Plug-In Card should only be installed on
Data III Channel, Data IV Channel, or UDC Module in the TMS-3000 node.

All software parameters for the Hyper Plug-In Card (configuration, card type, status, ala
diagnostics, etc.) are the same as for the synchronous Data III Channel, Data IV Chann
Universal Data Channel Module.

The Controller cannot identify the need for this card nor can it read of its presence in the
network.  To the Controller, and a user, a Data III, IV or UDC Module with the Hyper Plug
option appears exactly as a standard Data III Channel, Data IV Channel, or Universal D
Channel Module.

Because of increased delay time and translocation of data/control signals, do n
use the Hyper Plug-In Card in low speed channel applications or in a polling 
environment.

  Front of   
  Board

Automatic Module Reset for
FIFO Buffer Overflow/Underflow

  Jumper   Modes   Application
   E1-E2     1-4      Automatic Module Reset

 No Jumper    5        Automatic Tracking Mode

X1 X2
E2

E1

E4

E3
E5

External/Internal Clock
Jumper    Application
E3-E4       External Clock
E3-E5       Internal Clock

NOTE
GDC 036R303-000
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Part Numbers

Part numbers for the Hyper Plug-In card for use on a UDC module are listed in  Table 3-28.

Table 3-28  Hyper-UDC Module, Parts List

Installation Procedures

Use the following procedures to install the Hyper Plug-In Card onto a Data III Channel, D
IV Channel or Universal Data Channel Module in the field:

1. Remove IC chip U14 (40-pin sync LSI) from its socket on the Data III Channel, Dat
Channel or Universal Data Channel Module.  See Figure 3-11 for location of the sync
LSI chip.  Store the sync LSI chip in conductive foam for future use.

2. Remove the two mounting screws from the threaded standoffs on the Hyper Plug-In

3. Place the Hyper Plug-In card with the component side facing down towards the Da
Channel, Data IV Channel, or Universal Data Channel Module.  Carefully align Pin 
A1P1) on the Hyper Plug-In Card with Pin 1 of the 40-pin U14 IC socket (the vac
sync LSI chip).  With all pins aligned, carefully press the Hyper Plug-In Card onto
Data III Channel, Data IV Channel or Universal Data Channel Module.  See Figure 3-12.

4. The mounting holes on the Hyper Plug-In Card should align with the holes on the
III Channel, Data IV Channel or Universal Data Channel Module.

5. Re-install the two mounting screws into the threaded standoffs located on the 
Plug-In Card.

6. Attach the label over the existing “Data Channel” or “UDC” marking located at the 
tom of the Data III Channel, Data IV Channel, or Universal Data Channel Module.

The Hyper Plug-In Card contains no option settings.  Once installed, it functions transpare
A Data III Channel, Data IV Channel or Universal Data Channel Module with the Hyper P
In Card is configured similar to a standard Data Channel Module.

Equipment Supplied GDC Part No.

Hyper-UDC Module, RS-422 036M078-005

Hyper-UDC Module, V.35 036M078-006

This equipment contains electrostatic sensitive devices.  Use ESD 
precautionary procedures when removing or inserting parts or 
printed circuit (pc) cards.  Keep parts and pc cards in their 
antistatic packaging material until ready to install.

You should use an antistatic wrist strap, connected to the 
grounded equipment frame or chassis, when handling pc cards 
during installation, removal, or setting of on-board option 
switches.  Do not use a conductive tool, such as a screwdriver or 
paper clip, to set the position of the option switches.
GDC 036R303-000
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Figure 3-11  Data Channel Module with Hyper Plug-In Card Mounted
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HYPER Plug-In
Card Label
Location

Mounting holes for
Hyper Plug-in Card

 40-pin U14 IC socket on Data
 Channel III, IV, or UDC.
 Remove sync LSI IC chip.

Hyper Plug-in card plugs into a
Data Channel III, IV, or UDC
sync LSI socket. Component
side faces down towards the
Data Channel III, IV, or UDC
module.
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Figure 3-12  Hyper Plug-In Card

Hyper Plug-In Card Upgrade Kit

An upgrade kit allows you to mount the Hyper Plug-In card onto an existing Data III Chan
Data IV Channel or Universal Data Channel Module.  The kit number is given in Table 3-29.  
The Hyper Plug-In Card kit can only be used with the Data Channel Module assemblies 
in Table 3-30.

Table 3-29  Hyper Plug-In Card, Upgrade Kit

Table 3-30  Upgradable Equipment List

Equipment Supplied GDC Part No.

Hyper Plug-In Card Kit

Contains the following:

036K244-001

Hyper Plug-In Card 036P244-001

Hyper ID label 036N023-001

Equipment Supplied GDC Part No.

Data III Channel Module 036M058-002, -004

Data IV Channel Module 036M079-002, -004

Universal Data Channel Module 036M078-002, -004

NOTE: Do not use the Hyper Plug-In Card on Data Channel Modules 
with the EIA/TIA-232-E or RS-423 Interface set or with Data I/Data II 
Channel Modules.

A1P2

HYPER PLUG-IN CARD

A1P1

U 1 

U 3 

U 2 

U 4

1 

1 

1 

1 

1 
S

TA
T

IC
 S

E
N

S
IT

IV
E

036P
244-001

Pin 1 of the Hyper Plug-in card
is inserted into pin 1 of U14. Remove
sync LSI chip on the Data Channel III,
IV, or UDC card. Component side of the
plug-in card faces down.
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Voice Channel Modules
Voice II/CVSD, PCM, ADPCM, and ASP Channel Interface connections, options, and E
M signaling are covered in this section, as well as the Universal Voice Card and Echo Can
Card.

Part Numbers
Table 3-31 through Table 3-34 are parts listings for voice channel modules.

Table 3-31  Voice II/ADPCM (036M200-004)

Table 3-32  Voice II/ADPCM (With E And M) (036M201-004)

Table 3-33  Voice II/ASP/16K (036M259-001)

Table 3-34  Voice II/ASP/Multi (036M259-002)

Voice II/CVSD and ASP Channel Interface Connections 
Connections for voice channels are determined by the type of telephone equipment with 
the voice channel interfaces.  The requirements of various voice termination systems ar
detailed to be covered thoroughly by this manual; use information from the Network 
Documentation Package and manuals for associated telephone equipment to determine
connection requirements of your system.  In this manual, telephone equipment that conn
voice channels falls into three basic categories:

• Automatic Ringdown Circuits 

• Direct Connections to PBX Circuits 

• Tellabs and Other Voice Termination Systems  (Tellabs is the standard voice termin
system supplied by General DataComm).

Equipment Supplied Designation GDC Part No.

ADPCM-2 PCB Assembly ADPCM-2 036M251-002

PCM-2 PCB Assembly PCM-2 036P250-002

Equipment Supplied Designation GDC Part No.

ADPCM-2 PCB Assembly ADPCM-2 036M251-002

PCM-2 PCB Assembly PCM-2 036P250-002

EAM-1 PCB Assembly EAM-1 036P252-001

Equipment Supplied Designation GDC Part No.

ASP Base Card — 036P255-002

ASP Piggyback — 036P259-001

Equipment Supplied Designation GDC Part No.

ASP Base Card — 036P255-002

ASP Piggyback — 036P259-002
GDC 036R303-000
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Various standard cables supplied by GDC for voice channel connections are listed in Table 3-
35.  The options available for the Voice II/CVSD, Voice II/PCM and Voice II/ASP Chann
modules are described in Table 3-36 through Table 3-48.  Refer to Chapter 8, for channel 
connector pin assignments.

Voice II/CVSD Channel Module Options

The following options may be selected for the Voice II/CVSD Channel Module (See Figure 3-
13 for the location of each option selection device on the module).

Input and Output Signal Levels

Nominal levels may be selected for voice input and output, as described in Table 3-36.  
Attenuation or amplification of the input level (to compensate for cable losses or other 
irregularities) may be selected, as described in Table 3-37.

E and M Signaling Interfaces

By selecting various options, the Voice II/CVSD Channel module can be configured to su
all E and M signaling types, as described in Table 3-38.  Figure 3-14 depicts the M-lead 
signaling interface circuits created by jumper plug positions.  E-lead responses to loss of 
and service interruption may also be selected, as described in Table 3-39 and Table 3-40.

Filter Clock

The filter clock of the voice channel helps determine the bandwidth of the voice output.  
sources may be selected for the filter clock: a clock signal at four times the data rate of the
channel, or a 128-kHz clock signal.  The criteria for selecting one clock or the other are 
discussed in Table 3-36.
GDC 036R303-000
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P 
Table 3-35  Voice II/CVSD And ASP Channel Connection Cables

GDC              
Cable No.

Description  Application

027H306 Voice Channel, DB-25 connector to 
spade lugs

Single channel connection; tip, ring, E-
lead, M-lead, and ground brought out to 
spade lugs.  Available in 5-, 15-, and 25-
foot lengths.

027H409 Voice Channel, DB-25 connector to 
punch-down wire leads

Single channel connection; tip, ring, E-
lead, M-lead, station battery, signal and 
station ground brought out to wire ends 
for punch-down applications.   Available 
in 5-, 15-, and 25-foot lengths.

326H024 TMS-3000 to PBX; DB-25 connector to 
50-pin Amphenol connector.  Up to 8 
voice channels

Used to connect up to eight voice chan-
nels to private branch exchange.   5-foot 
length only; requires 021H605-025 ex-
tension cable.

326H025 8-channel harness; DB-25 connector to 
50-pin Amphenol connector

Used to connect up to eight voice chan-
nels to facility.   Transmit and receive 
leads crossed over.   Available in 5-foot 
length only.   Requires 021H605-025 ex-
tension cable.

326H026 6-channel harness; DB-25 connector to 
50-pin Amphenol connector

Used to connect up to six voice channels 
to facility.

326H021 TMS-3000 to Tellabs 266R shelf (6 
voice channels)

Used to connect up to six voice channels 
to Tellabs 266AR shelf.   Available in 5- 
or 15-foot lengths.

326H023 TMS-3000 to Tellabs 2366R shelf (12 
voice channels)

Used to connect up to 12 channels to Tel-
labs 266AR shelf.   Available in 5- or 15-
foot lengths.

830-002S008 50-pin Amphenol male to male exten-
sion cable (25 pairs)

Used to connect 50-pin cables above to 
customer voice termination point (de-
mark), (voice channel to PBX).

830-002S007 50-pin Amphenol male to female exten-
sion cable (25 pairs)

Used to connect Tellabs shelf to custom-
er voice termination point (demark), 
(Tellabs Shelf to PBX).

G024H012 Voice Channel and E & M Used for Voice Channel CVSD and AS
module types.   Also used in E&M sig-
naling applications.
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Figure 3-13   Voice II/CVSD Channel Module Option Locations
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Table 3-36  Voice II/CVSD Channel Option Selection

Switch(S)  Jumper(X)

Feature Selection Desig. Position Application

Nominal Input 
Level

0 dBm S1-1 0 The  nominal  input  level  is  determined 
by the nominal output level of the tele-
phone equipment connected to the channe

–16 dBm S1-1 –16 Most systems specify either 0 dBm or –1
dBm as their nominal output.   PBX sys-
tems generally require selection of 0 dBm;
automatic ringdown or Tellabs and other 
voice termination systems generally re-
quire selection of –16 dBm.   If actual out-
put levels of connected equipment vary 
from the nominal levels of 0 dBm or –16 
dBm, Switch S2 may be set to achieve 
some level of compensation.

Nominal Out-
put Level

+7 dBm S1-2 +7 The nominal  output  level  for  the  Voice
II  Channel is either 0 dBm or +7 dBm.  

0 dBm S1-2 0 This selection depends on the nominal in
put level specified for the telephone equip-
ment connected to the channel.   PBX 
systems generally require selection of 0 
dBm; automatic ringdown or Tellabs and 
other voice termination systems generally 
require selection of +7 dBm.

Adjustments to the actual measured outpu
level of the voice channel may be made 
through the CRT interface by setting a de-
gree of attenuation or amplification.   The 
output selected by S1-2 may be varied from
+1.5 dB above the nominal level to –6 dB 
below the level in 0.5 dB steps.

Filter Clock 128 kHz X11 128 kHz This selection should be made wheneve
the data clock for the voice channel (select
ed through the supervisory port interface in
the Configuration routine) is greater than 
32 kHz.   The 128 kHz selection ensures 
that the frequency range of the voice outpu
does not exceed telephone line limits.

4X Data 
Clock

X11 4XDATA This selection should be made whenever 
the data clock for the voice channel (select
ed through the supervisory port interface in
the Configuration routine) is less than 32 
kHz.   When the data clock is 32 kHz, either
position is acceptable.
GDC 036R303-000
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Table 3-37  Voice II/CVSD Channel Input Level Adjustment Option

Table 3-38  Voice II/CVSD Channel E And M Signaling Option Selection

S2-1            
(+1 dB)

S2-2              
(–2 dB)

S2-3              
(–4 dB)

S2-4          
(+0.5 dB)

Input 
Compen-

sation
Application

ON

ON

OFF

OFF

ON

ON

OFF

OFF

ON

ON

OFF

OFF

ON

ON

OFF

OFF

OFF

OFF

OFF

OFF

ON

ON

ON

ON

OFF

OFF

OFF

OFF

ON

ON

ON

ON

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

ON

ON

ON

ON

ON

ON

ON

ON

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

+1.5 dB

+1.0 dB

+0.5 dB

0 dB

–0.5 dB

–1.0 dB

–1.5 dB

–2.0 dB

–2.5 dB

–3.0 dB

–3.5 dB

–4.0 dB

–4.5 dB

–5.0 dB

–5.5 dB

–6.0 dB

Switches S2-1 through S2-4 select at
tenuation or amplification for the 
voice input level.   This compensates 
for cable losses or improper output 
levels from connected telephone 
equipment.   The switch selects a level
of compensation from +15 dB to –6.0 
dB, in 0.5 dB steps.  Each segment of
Switch S2 selects a level of attenua-
tion or amplification; the individual 
steps are added to produce a particula
level.   A level is selected to compen-
sate for some measured deviation of 
the output level of equipment con-
nected to the channel.   The deviation
is the difference between the actual 
level and the nominal level of 0 dBm 
and –16 dBm selected on Switch S1-
1.   

For example, if the nominal level is 0 
dBm, and the actual level is +2 dBm, 
selection of –2 dB would compensate
for the difference between the nomi-
nal and measured input values.

Berg Jumper Positions Signaling States

Type X4 X5 X6 Idle Busy Application

1

2

3

4

5

2*

GND

GND

GND

M

M

M

M

M

M

BATT

BATT

INT

GND

BATT

BATT

GND

GND

INT

0 Vdc

Open

0 Vdc

Open

Open

Open

–12 to –48 Vdc

–12 to –48 Vdc

–12 to –48 Vdc

0 Vdc

0 Vdc

0Vdc

X4, X5, and X6 select the proper in-
terface for different E & M signaling 
types.   The jumper positions selected 
depend entirely on the E & M signal-
ing type used by the voice equipment 
connected to a Voice Channel mod-
ule.  For most applications, the selec-
tions shown for Signaling Type 1 are 
used.

* Back to back; i.e., when the VF interfaces of two voice II Channel modules are connected direc
together.
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Figure 3-14  M-Lead Signaling Interfaces (Sheet 1 of 4)
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Figure 3-14 M-Lead Signaling Interfaces (Sheet 2 of 4)
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ON EAM-1 PIGGYBACK  
BOARD IN U.S. POSITION  
  
X4 AND X9 ON UNIVERSAL VOICE  
CARD IN U.S. POSITION 

NOTE: 

P1

IDLE

BUSY

P1

IDLE

975 

BUSY

SG

SB

C. Type 3 

D. Type 4 
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Figure 3-14 M-Lead Signaling Interfaces (Sheet 3 of 4)
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Figure 3-14 M-Lead Signaling Interfaces (Sheet 4 of 4)
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NOTES:

1.

2.

G. U.K. OPERATION (SSDC5) 
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Table 3-39  Voice II/CVSD Channel E-Lead Relay State Option Selection

Table 3-40  Voice II/CVSD Channel E-Lead Out-of-Service Option Selection

Feature X7
 Position

X8
 Position

X9
 Position

Application

Loss of Power

E-Lead Signal-
ing State

Busy Idle Idle With these three jumpers set in the position 
shown, the E-Lead (pin 24 on the DB-25 EIA 
connector) is in an Idle state during loss of 
power.  The E’ lead (pin 11 on the DB-25 EIA 
connector) is in a Busy state during loss of 
power.  This selection is generally made for 
connections between the voice channel and 
automatic ringdown circuits.

Idle Busy Busy With these three jumpers set in the position 
shown, the E-Lead (pin 24 on the DB-25 EIA 
connector) is in a Busy state during loss of 
power.  The E’ lead (pin 11 on the DB-25 EIA 
connector) is in an Idle state during loss of 
power.  This selection is generally made for 
connections between the voice channel and 
PBX systems, or Tellabs and other voice ter-
mination systems.

Feature X2 Posi-
tion

X3 Posi-
tion

Application

Service Interruption/
Loss of Sync Signal-
ing
Response

NORM NORM If TMS-3000 synchronization is lost or the channel 
is placed out of service, the E-Lead is forced to the
Idle state for 2.5 seconds, and then reverts to the 
Busy state.

INH NORM If TMS-3000 synchronization is lost or the channel 
is placed out of service, the E-Lead is forced to the
Busy state 2.5 seconds after synchronization is lost

NORM INH If TMS-3000 synchronization is lost or the channel 
is placed out of service, the E-Lead is forced to the
Idle state immediately.

INH INH The E-Lead state is not changed due to loss of 
synchronization or channel placed out-of-service.
GDC 036R303-000
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Table 3-41  E And M Signaling Option Selections (EAM-1 Board)

Figure 3-15  E and M Signaling Piggyback Card (EAM-1) Option Locations

Berg Jumper Positions Signaling States
Berg Jumper
 Positions

Signaling 
Type

               
X4

               
X3

                    
 X5

      
 IDLE

                                 
BUSY X2, X6, X10

1 GND M GND 0 V dc –12 to –48 V dc U.S.

2 GND M BATT OPEN –12 to –48 V dc U.S.

3 GND M BATT 0 V dc –12 to –48 V dc U.S.

4 M BATT GND OPEN 0 V dc U.S.

5 M BATT GND OPEN 0 V dc U.S.

2* M INT INT OPEN 0 V dc U.S.

U.K.** M INT INT/GND OPEN 0 V dc U.K.

* For back-to-back signaling with no external battery.

Application: X2-X5 and X10 select the proper interface for different E and M signaling types.   The jump
positions selected depend entirely on the E and M signaling type used by the voice equipment connecte
Voice II/PCM or Voice II/ADPCM module.

** For SSDC5 signaling, two jumper plugs are required on X5, in both the INT and GND positions.

P 1 

P 2 1 

1 

X2 X3 X4 X5  X6  X7   X8    X9   X10 

Note: X2 through X10 jumper options are identified
          on the solder side of the PCB.

Note: The card is configured for U.S. operation.
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Table 3-42  Idle/Busy E-Lead Option Selection (EAM-1 Board)

Voice II/ASP Channel Module Options

The following options can be selected for the Voice II/ASP Channel Modules (See Figure 3-16 
for the location of each option selection device).  

Input and Output Signal Levels

Nominal levels may be selected for voice input and output as described in Table 3-43.  
Attenuation of the input level (to compensate for cable losses or other irregularities) may
selected as described in Table 3-44.  

E and M Signaling Interfaces

By selecting various options, the Voice II/ASP Channel Module can be configured to sup
all E and M signaling types, as depicted in Table 3-45.  Figure 3-14 (shown earlier in chapter)
depicts the M-lead signaling interface circuits created by jumper plug positions.  E-lead po
selection and E-lead responses to loss of power and service interruption can also be sele
described in Table 3-46 through Table 3-48.

Jumper Selection Application

X7

X8

X9

BUSY

BUSY

BUSY

When the E-Lead is used for signaling, loss of TDM power 
results in a BUSY E-Lead.

X7

X8

X9

IDLE

IDLE

IDLE

When the E-Lead is used for signaling, loss of TDM power 
results in an IDLE E-Lead.

NOTE:  The E’-Lead (P1-54) is the inverted state of the E-Lead (P1-56).
GDC 036R303-000
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Table 3-43  Voice II/ASP Channel Option Selection

Figure 3-16  Voice II/ASP Channel Module Option Locations

Selection Switch(S), Jumper(X)

Feature (dBm) Desig. Position Application

Nominal Input 
Level

0

–16

S1-1

S1-1

OFF

ON

The nominal input level is determined by 
the nominal output level of the telephone 
equipment connected to the channel.  If ac-
tual output levels of connected equipment 
vary from the nominal levels, Switch S1 
may be set to achieve some level of com-
pensation.

Nominal Output 
Level

0

+7

S1-3

S1-3

OFF

ON

The nominal output level for the ASP 
Channel is either 0 dBm or +7 dBm.  This 
selection depends on the nominal input lev-
el specified for the telephone equipment 
connected to the channel.  Adjustments to 
the actual measured output level of the 
voice channel may be made through the 
Controller by setting a degree of attenua-
tion or amplification.  The output selected 
by S1-3 may be varied from +1.5 dB above 
the nominal level to –6 dB below the level 
in 0.5 dB steps.  Refer to GDC 036R603-
Vnnn, for information on the output level.

DS4

DS3

DS2

DS1

X1

X2

X3

X4

X5

X7

X8

X9

X11

X10

X15

X12

X13

X14
  1  2  3  4  5

ON 1   2    3   4   5    6   7    8
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Table 3-44  Voice II/ASP Channel Input Level Adjustment Option

Table 3-45  Voice II/ASP VF Channel E And M Signaling Type Selection

Table 3-46  Voice II/ASP Channel E-Lead Polarity Option Selection

                
         S1-5          
(+1 dB)

                  
        S1-6      
(+0.5 dB)

                 
S1-7       

(–2 dB)

                 
S1-8       

(–4 dB)

Input 
Compensation

 (dB)

 
Application

ON

ON

OFF

OFF

ON

ON

OFF

OFF

ON

ON

OFF

OFF

ON

ON

OFF

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

OFF

OFF

OFF

OFF

ON

ON

ON

ON

OFF

OFF

OFF

OFF

ON

ON

ON

ON

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

ON

ON

ON

ON

ON

ON

ON

ON

+1.5

+11.0

+0.5

0

–0.5

–1.0

–1.5

–2.0

–2.5

–3.0

–3.5

–4.0

–4.5

–5.0

–5.5

–6.0

Switches S1-5 through S1-8 select attenua
tion or amplification for the voice input lev-
el.   This compensates for cable losses or 
improper out-put levels from connected 
telephone equipment.  The Switch selects a
level of compensation from +1.5 dB to –6.0
dB in 0.5 dB steps.   Each segment of 
Switch S1 selects a level of attenuation or
amplification; the individual steps are add-
ed to produce a particular level.   A level is 
selected to compensate for some measure
deviation of the output level of equipment 
connected to the channel.   The deviation is
the difference between the actual level and
the nominal level (selected on Switch S1-
1).

Signaling Berg Jumper Positions Signaling States

Type X1 X2 X3 X15 X9,X10,X11,X12 IDLE BUSY

1

2

3

4

5

U.K.

2-3

2-3

2-3

1-2

1-2

1-2

2-3

2-3

2-3

4-5

4-5

4-5

2-3

1-2

1-2

2-3

2-3

2-3, 4-5

2-3

2-3

2-3

2-3

2-3

1-2, 3-4

1-2

1-2

1-2

1-2

1-2

2-3

0 Vdc OPEN

0 Vdc

OPEN

OPEN

OPEN

–12 to –48 Vdc

–12 to –48 Vdc

–12 to –48 Vdc

0 Vdc

0 Vdc

0 Vdc

  Feature Selection X13, X14 Position Application

E-Lead Polarity Negative
Polarity

Positive
Polarity

1-2

2-3

Jumpers X13 and X14 select polarity for the E-Lead.  
These jumper positions depend on the requirements of the
equip-ment connected to the ASP channel interface.  Nor
mally, the M-Lead detector of the channel equipment pro-
vides only a negative voltage and requires a negative 
polarity E-Lead setting.  But if the M-Lead detector pro-
vides a positive voltage, the E-Lead polarity should be set
to positive.
GDC 036R303-000
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Table 3-47 Voice II/ASP Channel E-Lead State During Loss Of Power Option

Table 3-48  Voice II/ASP Channel E-Lead Service Interruption Options

Universal Voice Card Channel Options 

Option selection switches and headers are used to configure the various Universal Voice
configurations  to provide the desired voice encoding techniques, input and output level
signaling types, and service interruption requirements.  Voice encoding options, unique to
type of Universal Voice Card, are selected using Switch S1 on the card (See Figure 3-17).  
Table 3-49 defines the switch positions, the corresponding part number of the Universal V
Card, and the application of each voice type.  Option selections for input and output leve
signaling types, and service interruption requirements are common for all versions of the
and are selected using Switch S2 and Headers X1 through X12 (See Figure 3-17 and Table 3-
50 through Table 3-54).

PCM Voice Encoding

Universal Voice Card P/N 036P265-002 is used for PCM voice encoding.  This card furn
PCM voice encoding at a synchronous data rate of 64 Kbps.  Either U.S. or U.K. signaling
can be accommodated.  PCM voice encoding with either 2 kHz or 800 Hz may be selecteSee 
Table 3-49).  

 Feature E-Lead 
State

  X4
Position

 X5 Position Application

Loss of Power 
E-Lead
Signaling State

Idle 2-3 2-3 With this selection, the E-Lead is in an Idle state dur-
ing loss of power.

Busy 1-2 1-2 With this selection, the E-Lead is in a Busy state dur
ing loss of power.

 Feature                         
ASP

Jumper
Positions

 Application

E-Lead State Upon Loss 
of
Sync/Service Interrup-
tion

X7

X8

1-2

1-2

The E-Lead is forced Idle 0.5 seconds after sync 
loss, and then reverts to the Busy state after two sec
onds.

X7

X8

2-3

1-2

The E-Lead is forced Busy two seconds after sync 
loss.

X7

X8

1-2

2-3

The E-Lead is forced to the Idle state 0.5 seconds af
ter sync loss.

X7

X8

2-3

2-3

The E-Lead is not affected by loss of sync.
GDC 036R303-000
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ADPCM Voice Encoding 

Universal Voice Card P/N 036P265-003 is used for ADPCM voice encoding.  The ADPC
option provides ADPCM voice encoding with 800 Hz overhead and software controlled 
variable synchronous data rates of 32 Kbps, 24 Kbps, or 16 Kbps with PCM-T (64 Kbps
fallback mode (See Table 3-49).  

Input and Output Signal Level Option Selections 

The PCM and ADPCM versions of the Universal Voice Card accept nominal input levels
16 dBm and 0 dBm and provide nominal output levels of 0 dBm and +7 dBm.  You can ch
nominal input and output levels for the voice input and output as described in Table 3-50.  
Nominal input level may be adjusted (to compensate for cable losses or other irregulariti
described in Table 3-51.  The nominal output level may also be adjusted to achieve additio
compensation, but the adjustments are software selectable only.  The output level adjus
have the same dBm range as the input level adjustments.  

E and M Signaling Options 

The E and M signaling subsystem gives you a means of supervisory pulse communicati
between local and remote telephone networks.  The signaling data is transmitted over th
path as the voice data.  But additional bandwidth is used for the E and M signaling informa

By selecting various options, the PCM or ADPCM versions of the Universal Voice Card ca
configured to support seven types of E and M signaling as described in Table 3-52.  The M-
Lead signaling interface circuits created by the jumper plug positions were previously sh
in Figure 3-14.  

Idle/Busy E-Lead and Voltage Polarity Options 

E-Lead inversion and loss of power states are selected by Jumpers X5 and X6 on the Un
Voice Card.  These options select the state (BUSY or IDLE) that the E-Lead reverts to w
TMS-3000 power is lost.  Jumpers X7 and X8 on the Universal Voice Card select the vo
polarity for the E-Lead.  The option selections are shown and described in Table 3-53.  

Service Interruption Options  

Four options are available for E-lead operation following either a loss of synchronization 
out-of-service condition.  The available options are shown in Table 3-54.

Echo Canceller Option 

Header X12 (See Figure 3-17) is provided for use with the Echo Canceller Piggyback Card
Header X12 allows selection between the incoming transmit PCM from the Codec NORM
the PCM with echo cancellation from the Echo Canceller Piggyback Card (ECH).  Place
Jumper X12 in the ECH position if you are using the Echo Canceller Piggyback Card, othe
it should be left in the NORM position.  
GDC 036R303-000
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Voice Channel Configuration Selections 

The Universal Voice Card voice channel software configuration parameters are selected
the Controller for the Transport Management System.  The available selections are:

• VF/dB Levels 

• ADPCM — Selection of a reduced rate, or the PCM-T (64 Kbps) pass-through mod

Detailed configuration instructions are provided in GDC 036R603-Vnnn.  

Figure 3-17  Universal Voice Card, Option Switch and Jumper Locations
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Table 3-49  Universal Voice Card Voice Encoding Option Selections

Switch Positions

          
Modu-
lation

              
Voice 

Card Type

       

S1-1

    

S1-2

     

S1-3

   

S1-4

   

S1-5

     

S1-6

   

S1-7

   

S1-8

UVC Used 
(GDC Part 

No.)

  Application

PCM PCM ON ON ON OFF ON ON OFF ON 036P265-002

036P265-003

Provides PCM 
encoding at 64 
Kbps with-2 kHz 
over-head (for 
com-patibility 
with P/N 
036P250 Voice 
II/PCM cards).

PCM-T LO-
HPCM-VF

OFF ON OFF ON ON ON OFF OFF 036P265-002

036P265-003

Provides PCM 
encoding at 64 
Kbps with 800-
Hz overhead.

ADPCM ADPCM ON ON ON ON ON ON ON OFF 036P265-003 Provides AD-
PCM encoding at 
32-KHz with 2 
kHz overhead 
(for compatibility 
with P/N 
036M200 and 
036M201 cards).

UADPCM UADPCM 
IF

OFF ON OFF ON OFF ON ON OFF 036P265-003 Provides AD-
PCM voice en-
coding with 
variable rates and 
800-Hz overhead.

ASP ASP OFF ON ON OFF ON ON OFF OFF 036M265-001 Provides ASP e
coding at a rate of 
16-KHz, A-law, 
PCM with PCM-
T fallback mode.

ASP MASP OFF ON OFF OFF ON ON OFF OFF 036M265-001 Provides variab
rate ASP.

TOR TOR VF OFF ON ON OFF OFF ON OFF OFF 036P265-002

036P265-003

Provides TOR 
encoding

CADM CADM VF OFF ON ON ON ON ON OFF ON 036P265-012 Provides CADM
encoding, Mu-
law PCM at 16-
KHz.
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Table 3-50  Universal Voice Card Input/Output Level Option Selections (Switch S2)

Table 3-51 Universal Voice Card Input Level Adjustment Options (Switch S2)

Selection Switch (S)

Feature (dBm) Desig. Position Application

Nominal Input 
Level

–16

0

S2-1

S2-1

ON

OFF

The nominal input  level  is  determined  by  the nom-
inal output level of the telephone equipment con-
nected to the channel.   If actual output levels of 
connected equipment vary from the nominal levels, 
Switch S2 may be set to achieve an additional level 
of compensation. 

Nominal Output 
Level

0

+7

S2-3

S2-3

OFF

ON

The  nominal  output  level  for  the  channel  is  either 
0 dBm or +7 dBm.  This selection depends on the 
nominal input level specified for the telephone 
equipment connected to the channel.  Adjusting out-
put level to get more compensation is a software op-
tion.

Note:  Switch S2 is located on the Analog Universal Voice Card.

                         
S2-5          

(+1 dB)

                         
S2-6

 (+0.5 dB)

                        
S2-7

(–2 dB)

                         
S2-8

(–4 dB)

Input
Compensation 

(dB)
Applications

ON

ON

OFF

OFF

ON

ON

OFF

OFF

ON

ON

OFF

OFF

ON

ON

OFF

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

OFF

OFF

OFF

OFF

ON

ON

ON

ONB

OFF

OFF

OFF

OFF

ON

ON

ON

ON

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

ON

ON

ON

ON

ON

ON

ON

ON

+1,5

+1.0

+0.5

0

–0.5

–1.0

–1.5

–2.0

–2.5

–3.0

–3.5

–4.0

–4.5

–5.0

–5.5

–6.0

Switches S2-5 through S2-8 se-
lect attenuation or amplification 
for the voice input level.  This 
compensates for cable losses or 
improper output levels from 
connected telephone equipment.  
The switch selects a level of 
compensation from +1.5 dB to –
6.0 dB in 0.5 dB steps.  Each 
segment of Switch S2 selects a 
level of attenuation or amplifi-
cation; the individual steps are 
added to produce a particular 
level.  A level is selected to 
compensate for some measured 
deviation of the output level of 
equipment connected to the 
channel.  The deviation is the 
difference between the actual 
level and the nominal level (se-
lected on Switch S2-1).
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Table 3-52  Universal Voice Card E And M Signaling Option Selections

Table 3-53  Idle/Busy E-Lead And Voltage Polarity Option Selections

Table 3-54  E-Lead Service Interruption Options

Signaling Jumper Positions Signaling States

Type X1 X2 X3 X4, X9 IDLE BUSY

1

2

3

4

5

U.K.

(SSDC5)

2*

GND

GND

GND

M

M

M

M

M

M

M

BATT

BATT

BATT

INT

GND

BATT

BATT

GND

GND

INT/GND

INT

U.S.

U.S.

U.S.

U.S.

U.S.

U.K.

U.S.

0 V dc

OPEN

0 V dc

OPEN

OPEN

OPEN

OPEN

–12 to –48 V dc

–12 to –48 V dc

–12 to –48 V dc

0 V dc

0 V dc

0 V dc

0 V dc

* For back-to-back signaling with no external battery.

NOTE:   Headers X1, X2, X3, X4, and X9 are located on the Universal Voice Card.

Jumper Jumper Position Application

X5

X6

BUSY

BUSY

When the E-Lead is used for signaling, loss of TMS-3000 powe
results in a BUSY E-Lead.

X5

X6

IDLE

IDLE

When the E-Lead is used for signaling loss of TMS-3000 powe
results in an IDLE E-Lead.

X7
X8

+VE
+VE
(Positive Polarity)

Jumpers X7 and X8 select polarity for the E-Lead.  These jump
positions (+ or –) depend on the requirements of the interface
Normally, the M-Lead detector of the channel equipment will

X7

X8

–VE

–VE

(Negative Polarity)

provide only a negative voltage and requires a negative (–) pola
ity E-Lead setting.  But if the M-Lead detector provides a posi-
tive voltage, the E-Lead polarity should be set to positive (+).

NOTE:  Headers X5, X6, X7, and X8 are located on the Universal Voice Card.

X10 X11 Application

NORM NORM The E-lead is forced to IDLE 0.5 seconds after a service interrup
tion and reverts to BUSY after an additional 2.5 seconds.

NORM INH The E-Lead is forced to BUSY 3.0 seconds after a service interru
tion.

INH NORM The E-Lead is forced to IDLE 0.5 seconds after a service interru
tion.

INH INH The E-Lead is not affected by a service interruption.

NOTE:   Headers X10 and X11 are located on the Universal Voice Card.
GDC 036R303-000
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 longer 

as a 
Echo Canceller Card 

The Echo Canceller Piggyback Card is a double-sided, printed circuit card assembly wit
physical dimensions of 4.4 inches by 3.95 inches.  It mounts on the Universal Voice Car
is supported by four standoffs.  Electrical connections are made by means of a 13-pin he
The Echo Canceller Card contains one right-angle DIP switch mounted near its upper e
enabling options to be selected without removing the card from the Universal Voice Car

Echo Canceller Options

The Echo Canceller Card options are selected using Switches S1-1 through S1-5 on the
Canceller Card.  

In the TMS-3000, the Residual Echo Suppressor option on the Echo Canceller Card is no
supported.  The use of this option may cause the Universal Voice Card to synchronize 
incorrectly after a loss of sync due to link errors.  The Adaptive Bulk Delay feature now h
factory default value of 0 dBm .

Figure 3-18  locates option selection Switch S1.  Table 3-55 defines the option selections.

Figure 3-18  Echo Canceller Card Option Switch Location

13 1 

XA1P1 

Top of Card 

S1
GDC 036R303-000
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Table 3-55  Echo Canceller Card Option Selections

Switch (S)

Feature Selection Desig. Position Application

Bulk Delay 0 ms fixed delay

7 ms fixed delay

14 ms fixed delay

Adaptive Delay
(0 ms initially)

S1-2
S1-3

S1-2
S1-3

S1-2
S1-3

S1-2
S1-3

Closed (Down)
Closed (Down)

Closed (Down)
Open (Up)

Open (Up)
Closed (Down)

Open (Up)
Open (Up)

These switch positions control the 
length of the bulk delay.  The bulk de-
lay is required to enable echo cancel-
lation on tail circuits with a delay in 
excess of 16 ms.  In most situations, 
the bulk delay value can be deter-
mined by trying the three possible set-
tings (0 ms, 7 ms and 14 ms) and then 
selecting the setting that provides the 
best results.  In cases where the length 
of the tail circuit varies greatly with 
different call routings, then the 
“Adaptive Delay’’ setting should be 
selected to allow the length of the 
bulk delay to adapt itself to the opti-
mum value for each call.  The Echo 
Canceller Adaptive Bulk Delay Algo-
rithm may not function properly if the 
digital transmit and receive levels on 
the voice channel card are not set to 
be the same and the Echo Canceller 
may not converge to this situation.  It 
is essential to adjust the gains and 
losses in the analog circuitry so that a 
0 dBm signal at each end of the link 
results in the same signal level (mea-
sured in dBm) at the analog input/out-
put of the PCM CODEC.  Therefore, 
the factory default setting of Bulk De-
lay option is now 0 ms.

External Line
Enable/Disable

Disable Always

Enable Always

Disable when
external control
line is grounded

S1-4
S1-5

S1-4
S1-5

S1-4
S1-5

Closed (Down)
Closed (Down)

Open (Up)
Open (Up)

Closed (Down)
Open (Up)

These switch positions control the op-
eration of the external control line.  
The control line is used by external 
equipment to enable or disable the 
Echo Canceller, when required.  With 
the switches set to the external control 
line.  “Disable’’ or “Enable’’ position, 
the Echo Canceller is either disabled 
or enabled when the external control 
line is grounded.

Enable when
external control
line is grounded

S1-4
S1-5

Open (Up)
Closed (Down)

With the switches set to the “Disable 
Always’’ or “Enable Always’’ posi-
tion, the Echo Canceller is perma-
nently disabled or enabled regardless 
of the state of the external control 
line.

NOTE:   Switch S1-1 is to remain in Open (Up) position at all times.

The residual echo suppresser option on the Echo Canceller Card may cause the Universal Voice Card to s
chronize  incorrectly after a loss of sync due to link errors.  The Adaptive Bulk Delay has a factory default o
dBm.
GDC 036R303-000
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tware.  
Variable Rate ASP Piggyback Card

Either a fixed or variable rate ASP Piggyback card may be installed on the Voice II/ASP
UVC/ASP Channel Module.  With the ASP Piggyback Card GDC 036P259-001 installed, fixed 
rate ASP at 16 Kbps is provided.  With ASP Piggyback Card, GDC 036P259-002 installed, 
variable rate ASP rates of 10, 11, 12, and 16 Kbps may be selected by means of the sof
The location of option Switch S1 on the ASP Piggyback Card is shown in Figure 3-18.  The 
option selections for fixed or variable rate ASP are described in Table 3-56.

Figure 3-19  Fixed or Variable Rate ASP Piggyback Card, Option Switch S1 Location

Table 3-56  Fixed or Variable Rate ASP Piggyback Card, Option Switch S1 Selection

Switch

Fixed Rate ASP
(ASP Piggyback Card 

036P259-001)

Variable Rate ASP
(ASP Piggyback Card 

036P259-002) Application

S1-1

S1-2

S1-3

S1-4

S1-5

ON

OFF

OFF

ON

OFF

ON

OFF
OFF
OFF
OFF
OFF

Fixed rate ASP switch posi-
tions provide fixed rate ASP at 
16 Kbps.  

Variable rate ASP switch posi-
tions provide software select-
able, variable rates of 10, 11, 
12, or 16 Kbps.

P3

P2

P1

S1

1 2 3 4 5 

OPEN
GDC 036R303-000
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nnel 

and 
Other Channel Cards
There are several other channel cards that can be used in the TMS-3000.  The technical m
that contain detailed information about these cards are listed in the Preface.  For OCM channel 
cards refer to GDC 036R340-000 and associated addendums.

Summary
This chapter provided information on the installation and optioning of the TMS-3000 cha
cards.  Part numbers and option selection were discussed in this chapter. 

What's Next
In the next chapter we cover the procedures for operating the TMS Controller hardware 
software.
GDC 036R303-000



4   Operation
2YHUYLHZ

7KH�FKDSWHU�SURYLGHV�LQIRUPDWLRQ�RQ�WKH�706�&RQWUROOHU�NH\ERDUG��VFUHHQ�IRUPDW�DQG�FRORUV��

JHQHUDO�RSHUDWLQJ�SURFHGXUHV��PXOWLSRUW�FDUGV��SULQWHU�RSWLRQV��DQG�WKH�IURQW�SDQHOV�RI�706�

FDUGV�

706������&RQWUROOHU�2SHUDWLRQ

$�706�&RQWUROOHU�LV�SLFWXUHG�LQ�)LJXUH�������$�VRIWZDUH�YHUVLRQ�RI�WKH�2SHUDWLRQ�PDQXDO�IRU�WKH�

706������&RQWUROOHU�LV�LQVWDOOHG�RQ�WKH�KDUG�GLVN�GULYH�DQG�LV�UHIHUUHG�WR�DV�D�GLVN�EDVHG�PDQXDO���

7KH�GLVN�EDVHG�PDQXDO�SURYLGHV�

� 0HQX�GULYHQ�VHOHFWLRQ�

� &XUVRU�SRVLWLRQ�VHOHFWLRQ�PHWKRG�

� 2SWLRQ�WR�KDYH�LQIRUPDWLRQ�GLVSOD\HG�RQ�WKH�&RQWUROOHU�&57�VFUHHQ�RU�SULQWHG�IURP�WKH�
&RQWUROOHU�SULQWHU�SRUW�

6HH�&KDSWHU���RI�WKLV�PDQXDO�IRU�LQVWUXFWLRQV�RQ�EULQJLQJ�XS�WKH�V\VWHP�DQG�JDLQLQJ�DFFHVV�WR�

WKH�GLVN�EDVHG�PDQXDO�
*'&����5�������
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Figure 4-1 TMS-3000 Controller
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2SHUDWLRQ�����������������������������������������������������������������������������������������������������������������������������������������
)XQFWLRQ�.H\V�

7KH�IXQFWLRQ�NH\V��ORFDWHG�DW�WKH�WRS�RI�WKH�NH\ERDUG�DQG�ODEHOHG�)��WKURXJK�)����DUH�WKH�SULPDU\�

PHDQV�RI�VHOHFWLQJ�DQG�H[LWLQJ�IURP�706������URXWLQHV���7KH�NH\V�DOVR�VWHS�EHWZHHQ�GLVSOD\�SDJ�

HV�ZLWKLQ�D�URXWLQH���7KHVH�NH\V�DUH�LOOXVWUDWHG�LQ�)LJXUH�����

)LJXUH���� 706������&RQWUROOHU�)XQFWLRQ�.H\V

7KH�IROORZLQJ�GHVFULEHV�HDFK�IXQFWLRQ�NH\�

)��6SHFLDO

7KLV�NH\�IXQFWLRQV�VLPLODUO\�WR�D�VKLIW�NH\�RQ�D�NH\ERDUG���,W�VHOHFWV�DQ�DOWHUQDWH�IXQFWLRQ�IRU�DQ\�

IXQFWLRQ�NH\�RU�NH\V�LQ�WKH�QXPHULF�NH\�SDG���:KHQHYHU�WKH�6SHFLDO�NH\�PXVW�EH�XVHG�WR�REWDLQ�

DQ�DOWHUQDWH�NH\�IXQFWLRQ��WKLV�LV�LQGLFDWHG�

)��+HOS

7KLV�NH\�VHOHFWV�+HOS�VFUHHQV�IRU�WKH�IXQFWLRQ�NH\V�DQG�WKH�QXPHULF�NH\SDG�NH\V���2QFH�\RX�KDYH�

VHOHFWHG�+HOS��VHOHFW�LQIRUPDWLRQ�RQ�D�NH\�E\�SUHVVLQJ�WKDW�NH\���7KH�+HOS�VFUHHQ�IRU�WKDW�NH\�DS�

SHDUV���+HOS�VFUHHQV�FRQWDLQ�GLUHFWLRQV�IRU�UHWXUQLQJ�WR�706������GLVSOD\V�

)��%DFN�'LVSOD\

7KLV�NH\�VWHSV�EDFNZDUG�WKURXJK�D�VHTXHQFH�RI�GLVSOD\V�DQG�PHQXV��UHYHUVLQJ�WKH�VWHSV�WKDW�\RX�

IROORZHG�WR�HQWHU�WKDW�URXWLQH���7KLV�LV�WKH�QRUPDO�PHWKRG�RI�H[LWLQJ�IURP�D�URXWLQH���5HSHDWHGO\�

SUHVVLQJ�)��EULQJV�\RX�EDFN�WR�WKH�706������0DLQ�0HQX�

7DNH�FDUH�LQ�XVLQJ�)��WR�H[LW�D�'LDJQRVWLF�URXWLQH���6RPH�706������WHVWV�FRQWLQXH�WR�UXQ�XQWLO�

VWRSSHG���,I�\RX�H[LW�D�WHVW�URXWLQH�E\�XVLQJ�)���PDNH�VXUH�\RX�HQG�WKH�WHVW�ILUVW�LI�\RX�GRQ
W�ZDQW�

LW�WR�FRQWLQXH�C

)��1H[W�'LVSOD\

7KLV�NH\�VWHSV�IRUZDUG�WKURXJK�D�GLVSOD\�VHTXHQFH�LQ�WKRVH�LQVWDQFHV�ZKHUH�WKHUH�LV�RQO\�RQH�SRV�

VLEOH�IRUZDUG�VHTXHQFH��QR�PHQX�RU�RWKHU�FKRLFHV�UHTXLUHG����,Q�WKH�0RGLI\�1RGH�(TXLSPHQW�5RX�

WLQH��WKLV�NH\�VHOHFWV�WKH�$JJUHJDWH�&RQILJXUDWLRQ�DQG�&KDQQHO�&RQILJXUDWLRQ�GLVSOD\V�ZKHQ�WKH�

FXUVRU�LV�SRVLWLRQHG�DW�D�SDUDPHWHU�ILHOG�IRU�WKDW�QRGH�FRPSRQHQW�LQ�WKH�0RGLI\�1RGH�(TXLSPHQW�

GLVSOD\�

)��%DFNXS�3DJH

7KLV�NH\�LV�XVHG�LQ�URXWLQHV�WKDW�UHTXLUH�PRUH�WKDQ�RQH�GLVSOD\�SDJH�IRU�D�SDUWLFXODU�GLVSOD\���3UHVV�

LQJ�WKLV�NH\�UHWXUQV�WKH�SUHYLRXV�GLVSOD\�SDJH�WR�WKH�VFUHHQ�

)�

6SHFLDO

)�

.H\�

+HOS

)�

%DFN

'LVSOD\

)�

1H[W

'LVSOD\

)�

%DFNXS

3DJH

)��

$GYDQFH���

3DJH�

)��

7HVW��

)XQFWLRQ���

)�

+HOS

6FUHHQ

)�

'(/�5'�

6WDWXV

)��

$ERUW )���

)��

6KXW

$XGLEOH
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������������������������������������������������������������������������������������������������������������������������������������������2SHUDWLRQ
)��$GYDQFH�3DJH

7KLV�NH\�LV�XVHG�LQ�URXWLQHV�WKDW�UHTXLUH�PRUH�WKDQ�RQH�GLVSOD\�SDJH�IRU�D�SDUWLFXODU�GLVSOD\���

3UHVVLQJ�WKLV�NH\�EULQJV�WKH�QH[W�GLVSOD\�SDJH�WR�WKH�VFUHHQ�

)��7HVW�)XQFWLRQ

7KLV�NH\�LV�XVHG�LQ�VWDWXV�DQG�GLDJQRVWLF�URXWLQHV�IRU�FKDQQHOV���,Q�VSHFLILF�DSSOLFDWLRQV��LW�LV�

SUHVVHG�WR�VWDUW�D�WHVW�RU�VHOHFW�D�GLVSOD\��WKH�VFUHHQ�GLUHFWV�\RX�ZKHQHYHU�WKLV�NH\�LV�UHTXLUHG��

)��+HOS�6FUHHQ

7KLV�NH\�VHOHFWV�WKH�'LVN�%DVHG�0DQXDO�WRSLF�WKDW�LV�PRVW�UHOHYDQW�WR�WKH�FXUUHQW�RSHUDWLQJ�URX�

WLQH�

)��'HO�5HDG�6WDWXV

7KLV�NH\�VWHSV�WKURXJK�WKH�VWDWXV�PHVVDJHV�GLVSOD\HG�RQ�WKH�6WDWXV�/LQH��WKH�ORZHU�JUHHQ�OLQH�LQ�

DOO�GLVSOD\V����(DFK�PHVVDJH�LV�GHOHWHG�DIWHU�LW�DSSHDUV�XQOHVV�\RX�SUHVV�WKH�)��NH\�EHIRUH�SUHVVLQJ�

WKH�)��NH\�

7KH�PHVVDJH�TXHXHV�FDQ�KROG�XS�WR�IRUW\�PHVVDJHV���7KH�PHVVDJHV�UHSRUW�LPSRUWDQW�HYHQWV�RF�

FXUULQJ�LQ�WKH�V\VWHP���:KHQ�VXFK�DQ�HYHQW�RFFXUV��WKH�QRUPDO�DODUP�LQIRUPDWLRQ�LV�RYHUZULWWHQ�

E\�WKH�UHVXOWLQJ�VWDWXV�PHVVDJH��DQG�WKH�OLQH�EHFRPHV�\HOORZ���<RX�PXVW�WKHQ�SUHVV�WKH�6WDWXV�

0HVVDJH�NH\�XS�WR�IRUW\�WLPHV�WR�UHWXUQ�WKH�QRUPDO�DODUP�LQIRUPDWLRQ�WR�WKH�VWDWXV�OLQH�

)���$ERUW

7KLV�NH\�DERUWV�WKH�UHWULHYDO�RI�DFWLYH�RU�KLVWRULFDO�DODUP�PHVVDJHV�IURP�WKH�DODUP�GDWD�EDVH�

)���6KXW�$XGLEOH

7KLV�NH\�OHWV�\RX�WXUQ�RII�WKH�WHUPLQDO�EHHS�IRU�WKH�FXUUHQW�DODUP���:KHQ�D�QHZ�DODUP�LV�UHFHLYHG��

WKH�EHHS�UHVXPHV���7R�VKXW�RII�WKH�EHHS�SHUPDQHQWO\��VHOHFW�12�IRU�WHUPLQDO�EHHS�LQ�WKH�0RGLI\�

$ODUP�+DQGOLQJ�VFUHHQ�

(GLWLQJ�.H\V�

7KH�HGLWLQJ�NH\V��ORFDWHG�LQ�WKH�EORFN�RI�NH\V�DW�WKH�ULJKW�VLGH�RI�WKH�NH\ERDUG��SURYLGH�XWLOLWLHV�

IRU�HQWHULQJ�DQG�FKDQJLQJ�LQIRUPDWLRQ�ZLWKLQ�FRQILJXUDWLRQ�GLVSOD\V���7KHVH�NH\V�DUH�LOOXVWUDWHG�

LQ�)LJXUH�����

,QVHUW

7KLV�NH\�IXQFWLRQV�H[DFWO\�OLNH�WKH�Enter �NH\�LQ�WKH�PDLQ�VHFWLRQ�RI�WKH�NH\ERDUG���,W�PD\�EH�

XVHG�WR�

� 6HOHFW�D�PHQX�LWHP��ZLWK�WKH�FXUVRU�SRVLWLRQHG�DW�WKDW�HQWU\�

� 6WHS�IRUZDUG�WKURXJK�D�OLPLWHG�UDQJH�RI�YDOXHV

� (QWHU�D�UHVSRQVH�WR�D�SURPSW��VXFK�DV�<�IRU�<HV�
*'&����5�������



2SHUDWLRQ�����������������������������������������������������������������������������������������������������������������������������������������
+RPH

7KLV�NH\�UHVWRUHV�D�SUHYLRXVO\�HQWHUHG�FKDUDFWHU�VWULQJ�WR�D�VWULQJ�ILHOG�ZKLOH�WKH�FXUVRU�LV�SRVL�

WLRQHG�DW�WKDW�ILHOG�

3DJH�8S

7KLV�NH\�GHOHWHV�DQ�HQWLUH�FKDUDFWHU�VWULQJ�LQ�D�ILHOG�ZKHQ�WKH�FXUVRU�LV�SRVLWLRQHG�DW�WKDW�ILHOG�

'HOHWH

7KLV�NH\�GHOHWHV�D�VLQJOH�FKDUDFWHU�ZLWKLQ�D�FKDUDFWHU�VWULQJ�HQWU\���7KH�FKDUDFWHU�DW�WKH�FXUUHQW�

FXUVRU�SRVLWLRQ�LV�GHOHWHG���&KDUDFWHUV�WR�WKH�ULJKW�RI�WKH�FXUVRU�VKLIW�RQH�SRVLWLRQ�WR�WKH�OHIW�

(QG

,Q�D�OLPLWHG�UDQJH�HQWU\��WKLV�NH\�VWHSV�EDFNZDUG��WKDW�LV��WKH�UHYHUVH�RUGHU�IURP�WKDW�REWDLQHG�E\�

WKH Enter �6WHS�)RUZDUG�NH\��WKURXJK�WKH�OLVW�RI�VHOHFWLRQV�

3DJH�'RZQ

7KLV�NH\��ZKHQ�SUHVVHG�DORQH��GHOHWHV�DOO�FKDUDFWHUV�IURP�WKH�ULJKW�RI�WKH�FXUVRU�WR�WKH�QH[W�VSDFH�

LQ�WKH�ILHOG���:KHQ�SUHVVHG�VLPXOWDQHRXVO\�ZLWK�)���LW�UHVWRUHV�D�ZRUG�SUHYLRXVO\�GHOHWHG�E\�WKH�

'HO�:UG�NH\�

&XUVRU�3RVLWLRQ�.H\V�

7KH�FXUVRU�SRVLWLRQ�NH\V��ORFDWHG�EHORZ�WKH�HGLWLQJ�NH\V��PRYH�WKH�FXUVRU�WR�GHVLUHG�ORFDWLRQV�LQ�

PHQXV�DQG�GLVSOD\V���

&XUVRU�8S

7KLV�NH\�PRYHV�WKH�FXUVRU�LQ�DQ�XSZDUG�GLUHFWLRQ�WR�WKH�QH[W�KLJKHVW�PRGLILDEOH�SDUDPHWHU�ILHOG�

RQ�WKH�VFUHHQ���:KHQ�WKH�FXUVRU�UHDFKHV�WKH�WRSPRVW�SRVLWLRQ�RQ�WKH�VFUHHQ��LW��ZUDSV��WR�WKH�ERW�

WRP�RI�WKH�VFUHHQ�ZKHQ�\RX�SUHVV�WKH�NH\�DJDLQ�

&XUVRU�/HIW

7KLV�NH\�PRYHV�WKH�FXUVRU�WR�WKH�OHIW��EHWZHHQ�HDFK�PRGLILDEOH�SDUDPHWHU�ILHOG�RQ�WKH�VFUHHQ���

:KHQ�WKH�FXUVRU�UHDFKHV�WKH�OHIWPRVW�SRVLWLRQ�RQ�WKH�VFUHHQ��LW��ZUDSV��WR�WKH�ULJKW�VLGH�RI�WKH�

VFUHHQ�DQG�DOVR�PRYHV�XS�WR�WKH�QH[W�URZ�RI�PRGLILDEOH�ILHOGV�

:LWKLQ�D�FKDUDFWHU�VWULQJ�ILHOG��WKH�FXUVRU�PRYHV�RQO\�WR�WKH�OHIW�XQWLO�LW�UHDFKHV�WKH�OHIWPRVW�FKDU�

DFWHU�SRVLWLRQ�RI�WKH�ILHOG���<RX�PXVW�XVH�WKH�XS�RU�GRZQ�FXUVRU�WR�H[LW�WKH�ILHOG�

&XUVRU�'RZQ

7KLV�NH\�PRYHV�WKH�FXUVRU�GRZQ�WR�WKH�QH[W�ORZHVW�PRGLILDEOH�SDUDPHWHU�ILHOG�RQ�WKH�VFUHHQ���,I�

WKH�FXUVRU�UHDFKHV�WKH�ERWWRP�ILHOG��LW��ZUDSV��WR�WKH�WRS�RI�WKH�ILHOG�ZKHQ�\RX�SUHVV�WKH�&XUVRU�

'RZQ�NH\�

7KLV�NH\�DOVR�PRYHV�WKH�FXUVRU�RXW�RI�D�FKDUDFWHU�VWULQJ�ILHOG���:KHQ�WKH�FXUVRU�OHDYHV�WKH�ILHOG��

WKH�FKDUDFWHU�VWULQJ�LV�FRPSOHWH�XQWLO�\RX�UHHQWHU�WKDW�ILHOG�
*'&����5�������



������������������������������������������������������������������������������������������������������������������������������������������2SHUDWLRQ
)LJXUH���� 706������&RQWUROOHU�(GLWLQJ�DQG�&XUVRU�3RVLWLRQ�.H\V

&XUVRU�5LJKW

7KLV�NH\�PRYHV�WKH�FXUVRU�WR�WKH�ULJKW�EHWZHHQ�HDFK�PRGLILDEOH�SDUDPHWHU�ILHOG�RQ�WKH�VFUHHQ���

:KHQ�WKH�FXUVRU�UHDFKHV�WKH�ULJKWPRVW�SRVLWLRQ�RQ�WKH�VFUHHQ��LW��ZUDSV��WR�WKH�OHIW�VLGH�RI�WKH�

VFUHHQ�DQG�DOVR�PRYHV�GRZQ�WR�WKH�QH[W�URZ�RI��OLYH��ILHOGV�

:LWKLQ�D�FKDUDFWHU�VWULQJ�ILHOG��WKH�FXUVRU�PRYHV�WR�WKH�ULJKW�RQO\�XQWLO�LW�UHDFKHV�WKH�ULJKWPRVW�

FKDUDFWHU�SRVLWLRQ�RI�WKH�ILHOG���<RX�PXVW�XVH�WKH�XS�RU�GRZQ�FXUVRU�WR�H[LW�WKH�ILHOG�

$OSKDQXPHULF�$6&,,�.H\V�

7KHVH�NH\V�DUH�HQDEOHG�E\�WKH�&RQWUROOHU�ZKHQHYHU�D�FKDUDFWHU�VWULQJ�HQWU\�RU�QXPHULFDO�UDQJH�

HQWU\�LV�UHTXLUHG���:KHQ�HQWHULQJ�D�FKDUDFWHU�VWULQJ��\RX�PD\�XVH�DQ\�FKDUDFWHU�VKRZQ�RQ�WKH�PDLQ�

NH\ERDUG��DOSKDEHW�FKDUDFWHUV��QXPEHUV��SXQFWXDWLRQ�PDUNV��HWF�����7KH�ILUVW�FKDUDFWHU�RI�D�FKDU�

DFWHU�VWULQJ�PXVW��KRZHYHU��EH�DQ�DOSKDEHW�FKDUDFWHU�

(QWHU�.H\�

7KH�Enter �NH\�LV�XVHG�LQ�VHYHUDO�ZD\V�WR�VHOHFW��HQWHU��DQG�SHUIRUP�&RQWUROOHU�RSHUDWLRQV�

� 6HOHFW�D�PHQX�LWHP��ZLWK�WKH�FXUVRU�SRVLWLRQHG�DW�WKDW�HQWU\�

� 6WHS�WKURXJK�D�OLPLWHG�UDQJH�RI�YDOXHV�IRU�D�FRQILJXUDWLRQ�HQWU\

� Enter �D�UHVSRQVH�WR�D�SURPSW��VXFK�DV�<�IRU�<HV�

&RQWURO�.H\V�

&RPELQDWLRQV�RI�WKH�&WUO��&RQWURO��NH\�DQG�YDULRXV�DOSKDEHW�NH\V�VHOHFW�VSHFLILF�FRQWUROOHU�IXQF�

WLRQV���

,16(57

'(/(7(

+20( 3$*(��
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(1'�
3$*(��
'2:1
*'&����5�������
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6FUHHQ�3ULQW�&RQWURO�3

7R�SULQW�WKH�FXUUHQW�VFUHHQ��SUHVV�WKH�&WUO�DQG�WKH�3�NH\V�VLPXOWDQHRXVO\���7KH�VFUHHQ�GLVSOD\�LV�

LPPHGLDWHO\�SULQWHG�WR�HLWKHU�/3��RU�/3���GHSHQGLQJ�RQ�ZKLFK�RQH�ZDV�VHOHFWHG�LQ�&RQWUROOHU�

0DLQWHQDQFH��&RQILJXUH�3DUDOOHO�3RUWV����

)ORZ�&RQWURO�&RQWURO�6

7R��IUHH]H��WKH�VFUHHQ��SUHVV�WKH�&WUO�DQG�WKH�6�NH\V�VLPXOWDQHRXVO\���7KH�GLVSOD\�UHPDLQV�ORFNHG�

DIWHU�WKLV�DFWLRQ���7R�UHVXPH�QRUPDO�RSHUDWLRQ��SUHVV�DQ\�NH\�RQ�WKH�NH\ERDUG�

5HVWRUH�)LHOG�&RQWURO�;

7KLV�UHVWRUHV�WKH�SUHYLRXVO\�VWRUHG�FKDUDFWHU�VWULQJ�WR�WKH�ILHOG���3UHVV�WKH�&WUO�DQG�;�NH\V�VLPXO�

WDQHRXVO\���

5HIUHVK�6FUHHQ�&RQWURO�:

7R�UHIUHVK�WKH�VFUHHQ��SUHVV�WKH�&WUO�DQG�WKH�:�NH\V�VLPXOWDQHRXVO\���7KH�UHYHUVH�YLGHR�GLVDSSHDUV�

�H[FHSW�ZKHQ�WKH�FXUVRU�LV�LQ�D�SURPSW�RU�VWULQJ�ILHOG��XQWLO�WKH�QH[W�NH\VWURNH�LV�HQWHUHG�

6FUHHQ�)RUPDW�DQG�&RORUV

$OO�GLVSOD\V�RI�WKH�706������&RQWURO�6\VWHP�DUH�IUDPHG�ZLWKLQ�D�VFUHHQ�IRUPDW�DQG�LQFOXGH�FHU�

WDLQ�GLVSOD\�FRORUV���7KH�LQWHQW�RI�WKH�IRUPDW�DQG�FRORU�FRPELQDWLRQ�LV�WR�SURYLGH�DV�PXFK�LQIRU�

PDWLRQ�DV�SRVVLEOH�FRQFHUQLQJ�WKH�FXUUHQW�VWDWXV�RI�WKH�V\VWHP��UHJDUGOHVV�RI�ZKDW�URXWLQH�LV�

UXQQLQJ�

6FUHHQ�)RUPDW

7KH�&RQWUROOHU�VFUHHQ�LV����FKDUDFWHUV�ZLGH���7KHUH�DUH����OLQHV�IURP�WKH�WRS�RI�WKH�VFUHHQ�WR�WKH�

ERWWRP�RI�WKH�VFUHHQ�

7KH�WRS�OLQH�RI�WKH�GLVSOD\�LV�KLJKOLJKWHG�LQ�JUHHQ�DQG�UHSRUWV�WKH�IROORZLQJ�

� 1DPH�RI�&XUUHQWO\�'LVSOD\HG�0HQX�RU�5RXWLQH

� &XUUHQW�6RIWZDUH�9HUVLRQ�RU�1HWZRUN�&XUUHQWO\�'LVSOD\HG

� &XUUHQW�7LPH�'DWH

7KH�QH[W����OLQHV�DUH�WKH�GLVSOD\�ZLQGRZ��RU��SDJH���IRU�WKH�706������RSHUDWLQJ�URXWLQHV���$OO�

PHQXV�DQG�GLVSOD\V�RFFXU�RQ�WKHVH����OLQHV���$Q\�GLVSOD\�WKDW�FRQWDLQV�WRR�PXFK�LQIRUPDWLRQ�WR�

ILW�LQWR�WKLV�ZLQGRZ�LV�GLYLGHG�LQWR�WZR�RU�PRUH�SDJHV���<RX�XVH�WKH�$GYDQFH�3DJH��)���DQG�%DFN�

XS�3DJH��)���WR�FKDQJH�SDJHV�IRU�WKHVH�GLVSOD\V�

/LQH����LV�UHVHUYHG�IRU�V\VWHP�PHVVDJHV�DQG�SURPSWV�IURP�WKH�&RQWUROOHU���7KH�PHVVDJHV�UHSRUW�

HUURU�FRQGLWLRQV�DQG�LQGLFDWH�LQWHUPHGLDWH�SURFHVVHV��VXFK�DV�6HDUFKLQJ�)RU�1RGH��WKDW�PD\�GHOD\�

LQLWLDWLRQ�RI�D�URXWLQH���7KH�SURPSWV�VROLFLW�LQIRUPDWLRQ�UHTXLUHG�LQ�WKH�FRXUVH�RI�D�URXWLQH��QRGH��

FLUFXLW��RU�URXWH�QDPHV��IRU�H[DPSOH��DQG�HQDEOH�\RX�WR�VDYH�FRQILJXUDWLRQ�FKDQJHV�EHIRUH�H[LWLQJ�

D�URXWLQH�

/LQH�����FDOOHG�WKH�DODUP�VWDWXV�OLQH�DQG�QRUPDOO\�KLJKOLJKWHG�LQ�JUHHQ�RU�\HOORZ��UHSRUWV�QHWZRUN�

VWDWXV�LQIRUPDWLRQ���7KH�RQ�OLQH�QHWZRUN�DQG�DFWLYH�FRQILJXUDWLRQ�DUH�UHSRUWHG���7KH�QXPEHU�RI�

$FWLYH�DODUPV��WKRVH�DODUP�FRQGLWLRQV�ZKLFK�H[LVW�SUHVHQWO\�LQ�WKH�QHWZRUN��DUH�UHSRUWHG�LQ�WKUHH�

FDWHJRULHV�¥�0DMRU��0LQRU��DQG�:DUQLQJ�



������������������������������������������������������������������������������������������������������������������������������������������2SHUDWLRQ
$�0DMRU�$ODUP�LQGLFDWHV�D�IDLOXUH�ZKLFK�FRXOG�GLVUXSW�WKH�IORZ�RI�QHWZRUN�WUDIILF��XVXDOO\�GLV�

UXSWV�D�JURXS�RI�FKDQQHOV�RU�DQ�DJJUHJDWH�WUXQN����$�0LQRU�$ODUP�LQGLFDWHV�D�IDLOXUH�RI�D�OHVVHU�

H[WHQW��XVXDOO\�GLVUXSWV�RQO\�D�VLQJOH�FKDQQHO����$�:DUQLQJ�$ODUP�LV�IRU�LQIRUPDWLRQ�DERXW�DQ�

HYHQW�WKDW�KDV�RFFXUUHG�LQ�WKH�V\VWHP�

/LQH����DOVR�GLVSOD\V�VWDWXV�PHVVDJHV�IURP��DV\QFKURQRXV��SURFHVVHV�RFFXUULQJ�LQ�WKH�QHWZRUN���

)RU�H[DPSOH��D�GRZQORDGLQJ�RSHUDWLRQ�LQ�D�FRPSOH[�QHWZRUN�PD\�WDNH�VHYHUDO�PLQXWHV���&RP�

SOHWH�PHVVDJHV�IURP�WKH�GRZQORDG�DSSHDU�LQ�WKLV�VWDWXV�OLQH���

7KLV�UHSRUW�IDFLOLW\�IUHHV�WKH�&RQWUROOHU�WR�SHUIRUP�RWKHU�WDVNV�LQ�WKH��IRUHJURXQG���ZKLOH�D�WLPH�

FRQVXPLQJ�SURFHVV�UXQV�LQ�WKH��EDFNJURXQG��

7KH�DODUP�VWDWXV�OLQH�LV�EOXH�ZKHQHYHU�D�VWDWXV�PHVVDJH�LV�SUHVHQW���8S�WR�IRUW\�VWDWXV�PHVVDJHV�

PD\�EH�VWRUHG�IRU�GLVSOD\�RQ�WKH�VWDWXV�OLQH���7KH�IXQFWLRQ�NH\�)��LV�XVHG�WR�VWHS�WKURXJK�HDFK�

VWDWXV�PHVVDJH�SUHVHQW�DQG�GHOHWH�WKHP�DIWHU�GLVSOD\���<RX�PD\�UHDG�WKHVH�PHVVDJHV�ZLWKRXW�GH�

OHWLQJ�WKHP�E\�SUHVVLQJ�)��EHIRUH�SUHVVLQJ�WKH�)��NH\���:LWK�HLWKHU�GLVSOD\�PHWKRG��WKH�JUHHQ�

DODUP�OLQH�LV�HYHQWXDOO\�UHWXUQHG�WR�WKH�VFUHHQ���$V�PDQ\�DV����VXFK�PHVVDJHV�PD\�EH�DFFHVVLEOH�

WKURXJK�WKLV�OLQH�

/LQHV����DQG����UHSRUW�WKH�WZR�PRVW�UHFHQW�DODUP�PHVVDJHV�UHFHLYHG�IURP�WKH�QHWZRUN�E\�WKH�

&RQWUROOHU�

6FUHHQ�&RORUV

&RORUV�LQ�WKH�&RQWUROOHU�VFUHHQ�GLVSOD\�UHIOHFW�WKH�W\SH�RI�LQIRUPDWLRQ�SURYLGHG�E\�WKH�&RQWUROOHU�

RU�WKH�W\SH�RI�HQWULHV�UHTXLUHG�E\�WKH�&RQWUROOHU���7KH�VFUHHQ�PD\�GLVSOD\�WH[W�SUHVHQWHG�LQ�D�VLQJOH�

FRORU�RU�LQ�D�FRPELQDWLRQ�RI�D�KLJKOLJKWHG�ILHOG�FRORU�DQG�D�WH[W�FRORU�

7KH�FRORU�DUUDQJHPHQWV�XVHG�RQ�706������&RQWUROOHU�GLVSOD\V�DUH�

� :KLWH�7H[W�RQ�%OXH�)LHOG�¥�'LVSOD\�+HDGHUV

� %OXH�7H[W�RQ�:KLWH�)LHOG�¥�/LPLWHG�5DQJH�(QWU\

� %ODFN�7H[W�RQ�%OXH�)LHOG�¥�6WULQJ�(QWU\

� %ODFN�7H[W�RQ�:KLWH�)LHOG�¥�&XUVRU�6HOHFWLRQ��3RNHSRLQW�

� 5HG�7H[W�¥�,QGLFDWHV�IDLOXUH�FRQGLWLRQ�IRU�DODUPV��VWDWXV��RU�GLDJQRVWLFV

� *UHHQ�7H[W�¥�,QGLFDWHV�QRUPDO�RSHUDWLQJ�FRQGLWLRQ�IRU�DODUPV��VWDWXV��RU�GLDJQRVWLFV

� <HOORZ�7H[W�¥�,QGLFDWHV�ZDUQLQJ��SRWHQWLDO�SUREOHP��FRQGLWLRQ�IRU�DODUPV��VWDWXV��RU�
GLDJQRVWLFV

*HQHUDO�2SHUDWLQJ�3URFHGXUHV

706������&RQWUROOHU�RSHUDWLRQ�LV�FKDUDFWHUL]HG�E\�

� 0HQX�'ULYHQ�6HOHFWLRQ�RI�2SHUDWLQJ�5RXWLQHV

� &XUVRU�3RVLWLRQ�6HOHFWLRQ�0HWKRG

� 3URPSW�0HVVDJH�6\VWHP�5HVSRQVHV

� 3UHGHILQHG�.H\�)XQFWLRQV

� )RUPDWWHG�6FUHHQ�'LVSOD\V
*'&����5�������
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7KH�ILUVW�VWHS�LQ�HQWHULQJ�706������RSHUDWLQJ�SURFHGXUHV�LV�SDVVZRUG�HQWU\�¥�\RX�PXVW�HQWHU�D�

/RJLQ�1DPH�DQG�D�3DVVZRUG�WR�JDLQ�DFFHVV�WR�WKH�V\VWHP�

7KH�GLVSOD\�WKHQ�SUHVHQWV�WKH�706������0DLQ�0HQX���7KH�WDVNV�UHTXLUHG�WR�LQLWLDOL]H��FRQILJXUH��

DQG�PDLQWDLQ�D�706������V\VWHP�DUH�UHSUHVHQWHG�E\�WKH�HQWULHV�LQ�WKH�PDLQ�PHQX���0$,1�0(18�

)81&7,216�GHVFULEHV�HDFK�LWHP�LQ�WKH�706������0DLQ�0HQX�

7R�VHOHFW�DQ�HQWU\�IURP�WKH�PDLQ�PHQX��PRYH�WKH�FXUVRU�WR�WKH�GHVLUHG�HQWU\�DQG�SUHVV�WKH�Enter �

NH\���$QRWKHU�PHQX�DSSHDUV�OLVWLQJ�WKH�RSHUDWLQJ�URXWLQHV�WKDW�SHUIRUP�VSHFLILF�IXQFWLRQV���6HOHFW�

DQ�HQWU\�IURP�WKLV�PHQX�LQ�WKH�VDPH�PDQQHU���'HSHQGLQJ�RQ�WKH�SDUWLFXODU�WDVN�WKDW�\RX�ZLVK�WR�

SHUIRUP��\RX�PD\�HQFRXQWHU�DQRWKHU�OHYHO�RI�PHQXV�RU�HQWHU�WKH�RSHUDWLQJ�URXWLQH�WKDW�SHUIRUPV�

WKH�WDVN�

$V�\RX�VWHS�WKURXJK�PHQXV�WR�LQLWLDWH�D�URXWLQH��\RX�PD\�QHHG�WR�VSHFLI\�D�QRGH�RU�RWKHU�GHYLFH�

WKDW�WKH�RSHUDWLQJ�URXWLQH�LV�GLUHFWHG�WRZDUG���)RU�H[DPSOH��WR�VHOHFW�D�VWDWXV�GLVSOD\�IRU�D�QRGH��

\RX�PXVW�HQWHU�WKH�V\PEROLF�QDPH�RI�WKDW�QRGH���$W�WKHVH�SRLQWV��WKH�V\VWHP�SURPSWV�\RX�WR�HQWHU�

WKH�V\PEROLF�QDPH�RU�RWKHU�LQIRUPDWLRQ�UHTXLUHG�DQG�KLJKOLJKWV�D�ILHOG�ZKHUH�WKH�HQWHUHG�FKDUDF�

WHUV�DSSHDU�

$�W\SLFDO�SURPSW�LV�

(QWHU�1RGH�1DPH�

<RX�DQVZHU�WKLV�SURPSW�E\�W\SLQJ�LQ�DQ�DOUHDG\�FRQILJXUHG�V\PEROLF�QDPH�IRU�WKH�QRGH��DQG�

SUHVVLQJ�WKH�Enter �NH\���,I�\RX�PDNH�D�PLVWDNH��VXFK�DV�PLVW\SLQJ�WKH�QRGH�QDPH��WKH�V\VWHP�

UHSRUWV�WKH�SUREOHP�WKURXJK�D�PHVVDJH�VXFK�DV�

1RGH�'RHV�1RW�([LVW��&RQWLQXH"�>'HIDXOW�<(6��<�1�@

7R�HQWHU�DQRWKHU�QRGH��DQVZHU�<HV��RU�VLPSO\�<����(QWHULQJ�1R��RU�1��UHWXUQV�\RX�WR�WKH�SUHYLRXV�

OHYHO�RI�PHQXV���,I�\RX�SUHVV�WKH�Enter �NH\�ZLWKRXW�HQWHULQJ�DQ�DQVZHU��WKH�GHIDXOW�UHVSRQVH�

VKRZQ�LV�VHOHFWHG��LQ�WKLV�FDVH��SUHVVLQJ�WKH�Enter �NH\�LV�LQWHUSUHWHG�DV�D�<HV�UHVSRQVH��

7KHVH�SURPSWV�DQG�PHVVDJHV�DOZD\V�DSSHDU�RQ�OLQH����RI�WKH�VFUHHQ���:KHQHYHU�DQ\�HYHQW�RU�

SUREOHP�RFFXUV�WKDW�VKRXOG�EH�UHSRUWHG��PHVVDJHV�DQG�SURPSWV�DSSHDU�RQ�WKDW�OLQH�

:KHQ�\RX�UHDFK�DQ�RSHUDWLQJ�URXWLQH��D�GLVSOD\�UHODWHG�WR�WKDW�URXWLQH�LV�SUHVHQWHG���'HSHQGLQJ�

RQ�WKH�H[DFW�QDWXUH�RI�WKH�URXWLQH��\RX�SUREDEO\�PXVW�VXSSO\�VRPH�LQIRUPDWLRQ�DV�\RX�XVH�WKH�URX�

WLQH���7KH�LQIRUPDWLRQ�LV�ORFDWHG�LQ�ODEHOHG�ILHOGV�LQ�HDFK�GLVSOD\�

)RU�H[DPSOH��WKH�FRQILJXUDWLRQ�URXWLQHV�UHTXLUH�WKH�HQWU\�RI�PXFK�VSHFLILF�LQIRUPDWLRQ�WKDW�GH�

ILQHV�HTXLSPHQW�RSHUDWLRQ�DQG�GHVLUHG�PRGHV�RI�RSHUDWLRQ�IRU�WKH�HTXLSPHQW�DW�D�QRGH�

6HYHUDO�W\SHV�RI�HQWULHV�DUH�XVHG�WR�VXSSO\�LQIRUPDWLRQ�WR�WKH�V\VWHP���7KH\�DUH�&XUVRU�3RVLWLRQ�

(QWU\��6WULQJ�(QWU\��DQG�/LPLWHG�5DQJH�(QWU\���)RU�GHWDLOHG�GHVFULSWLRQV�RI�WKHVH�HQWU\�W\SHV��UHIHU�

WR�(QWU\�7\SHV�

$IWHU�FRPSOHWLQJ�DOO�HQWULHV��RU�KDYLQJ�ILQLVKHG�ZLWK�DQ�RSHUDWLQJ�URXWLQH��SUHVV�)��WR�H[LW�IURP�

WKH�URXWLQH���<RX�PD\�KDYH�WR�UHVSRQG�WR�D�SURPSW��VXFK�DV�

'R�\RX�ZLVK�WR�VDYH�\RXU�FRQILJXUDWLRQ"�>'HIDXOW�&RQWLQXH�<�1�&@

5HSHDWHGO\�SUHVVLQJ�)��EULQJV�\RX�EDFN�WR�WKH�706������0DLQ�0HQX���<RX�DOVR�PD\�KDYH�WR�

DQVZHU�SURPSWV�WR�UHWXUQ�WKHUH�

8VH�WKH�RWKHU�)XQFWLRQ�.H\V�DQG�(GLWLQJ�.H\V�WR�DFFRPSOLVK�VSHFLDOL]HG�RSHUDWLQJ�IXQFWLRQV�LQ�

WKH�706������V\VWHP���:KLOH�PRVW�RSHUDWLRQV�PD\�EH�SHUIRUPHG�LQ�WKH�PDQQHU�GHVFULEHG�DERYH��

WKHVH�NH\V�HQDEOH�\RX�WR�RSHUDWH�WKH�V\VWHP�PRUH�HIILFLHQWO\���
*'&����5�������
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(QWU\�7\SHV

7KUHH�W\SHV�RI�HQWULHV�VXSSO\�LQIRUPDWLRQ�WR�WKH�706������FRQWUROOHU���7KH�HQWU\�W\SHV�DUH�

� &XUVRU�3RVLWLRQ�(QWU\

� 6WULQJ�(QWU\

� /LPLWHG�5DQJH�(QWU\�

&XUVRU�3RVLWLRQ�(QWU\

7KLV�HQWU\�LV�PDGH�E\�PRYLQJ�WKH�FXUVRU��XVLQJ�WKH�FXUVRU�SRVLWLRQ�RU��DUURZ��NH\V��WR�WKH�GHVLUHG�

ILHOG�DQG�SUHVVLQJ�WKH�Enter �NH\���1RUPDOO\��D�FXUVRU�SRVLWLRQ�HQWU\�VHOHFWV�DQ�LWHP�IURP�D�PHQX���

7KH�PHQX�PD\�RFFXS\�DQ�HQWLUH�VFUHHQ�RU�RQO\�D�VPDOO�VHFWLRQ�RI�D�VFUHHQ�

:KHQ�\RX�PRYH�WKH�FXUVRU�WR�D�GHVLUHG�ILHOG��LW�EHFRPHV�KLJKOLJKWHG�LQ�ZKLWH��ZLWK�EODFN�OHWWHUV�

0DNLQJ�D�FXUVRU�SRVLWLRQ�HQWU\�XVXDOO\�UHVXOWV�LQ�WKH�LQLWLDWLRQ�RI�D�QHZ�URXWLQH���,Q�VRPH�VLWXD�

WLRQV��D�IXQFWLRQ�PD\�EH�VHOHFWHG�IRU�WKH�FXUUHQW�GLVSOD\���)RU�H[DPSOH��VRPH�FRQILJXUDWLRQ�GLV�

SOD\V�FRQWDLQ�D�'HOHWH�ILHOG�ZLWKLQ�WKHP���

<RX�PD\�VHOHFW�WKH�'HOHWH�ILHOG�E\�SRVLWLRQLQJ�WKH�FXUVRU�DW�WKDW�ILHOG�DQG�SUHVVLQJ�Enter �

6WULQJ�(QWU\

$Q\�V\PEROLF�QDPH��SDVVZRUG��QXPEHU��RU�RWKHU�VHTXHQFH�RI�FKDUDFWHUV�WKDW�PXVW�EH�HQWHUHG�LV�D�

FKDUDFWHU�VWULQJ�HQWU\���

6WULQJ�HQWULHV�SHUIRUP�VHYHUDO�IXQFWLRQV���$�SDVVZRUG�DOORZV�DFFHVV�WR�D�URXWLQH���$�V\PEROLF�

QDPH�UHSUHVHQWV�VRPH�XQLTXH�HQWLW\�LQ�WKH�QHWZRUN��LQFOXGLQJ�WKH�QHWZRUN�LWVHOI��DQG�IXQFWLRQV�

DV�DQ�DGGUHVV�IRU�WKDW�GHYLFH���6RPH�VWULQJV�IXQFWLRQ�RQO\�DV�UHIHUHQFH�LQIRUPDWLRQ�IRU�DQ�RSHUDWRU�

RI�D�706������&RQWUROOHU��IRU�H[DPSOH��QDPHV�DQG�VWUHHW�DGGUHVVHV�IRU�QRGH�VLWHV��

$�QXPHULFDO�HQWU\�LV�D�IRUP�RI�VWULQJ�HQWU\���7KH�RQO\�GLIIHUHQFH�EHWZHHQ�D�QXPHULFDO�VWULQJ�DQG�

DQ\�RWKHU�FKDUDFWHU�VWULQJ�LV�WKDW�HDFK�HQWU\�PXVW�EH�ZLWKLQ�VRPH�QXPHULFDO�UDQJH���)RU�H[DPSOH��

WKH�QRGH�DGGUHVV�RI�D�706������QRGH�PXVW�EH�EHWZHHQ���DQG�������

7KH�706������&RQWUROOHU�GRHV�QRW�DFFHSW�DQ\�706�QRGH�QXPEHUV�KLJKHU�WKDQ������RU�2&0�

QRGH�QXPEHUV�KLJKHU�WKDQ������

7R�PDNH�D�VWULQJ�HQWU\��PRYH�WKH�FXUVRU�WR�WKH�GHVLUHG�ILHOG���7KH�VHOHFWHG�ILHOG�LV�KLJKOLJKWHG�LQ�

F\DQ��OLJKW�JUHHQLVK�EOXH��DQG�WKH�FKDUDFWHUV�DUH�GLVSOD\HG�LQ�EODFN���(QWHU�WKH�FKDUDFWHU�VWULQJ��

DQG�SUHVV�WKH�Enter �NH\���7KH�706������&RQWUROOHU�WKHQ�DFFHSWV�WKH�VWULQJ�DV�FRPSOHWH���<RX�

PD\�DOVR�PRYH�WKH�FXUVRU�RXW�RI�D�VWULQJ�ILHOG�XVLQJ�WKH�XS�RU�GRZQ�FXUVRU�SRVLWLRQ��DUURZ��NH\V���

:KHQ�WKH�FXUVRU�OHDYHV�WKH�ILHOG��WKH�VWULQJ�LV�FRPSOHWH�

:KHQ�\RX�KDYH�FRPSOHWHG�DQ�HQWU\��E\�SUHVVLQJ�WKH�Enter �NH\�RU�PRYLQJ�WKH�FXUVRU�RXW�RI�WKH�

ILHOG��WKH�706������&RQWUROOHU�FKHFNV�WKH�HQWU\�IRU�FRUUHFWQHVV���$�QRGH�QDPH��IRU�H[DPSOH��LV�

QRW�DFFHSWHG�LI�WKH�QDPH�KDV�DOUHDG\�EHHQ�XVHG�WR�LGHQWLI\�DQRWKHU�QRGH���<RX�FDQ��KRZHYHU��DSSO\�

WKH�VDPH�QDPH�WR�WZR�GLIIHUHQW�ORJLFDO�FRPSRQHQWV���$�QRGH�DQG�D�FLUFXLW�PD\�ERWK�EH�QDPHG�$��

IRU�H[DPSOH�

7KH�HGLWLQJ�NH\V�RQ�WKH�NH\ERDUG��ODEHOHG�,QVHUW��+RPH��3DJH�8S��'HOHWH��(QG��DQG�3DJH�'RZQ��

VXSSRUW�HGLWLQJ�IXQFWLRQV�IRU�FKDUDFWHU�VWULQJV���:KLOH�PDQ\�RI�WKHVH�IXQFWLRQV�DUH�QRW�UHTXLUHG�

IRU�VWULQJ�HQWU\��WKH\�PD\�HQDEOH�JUHDWHU�VSHHG�DQG�DFFXUDF\�LQ�FKDUDFWHU�VWULQJ�HQWU\���
*'&����5�������
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,I�\RX�HQWHU�D�FKDUDFWHU�VWULQJ�ILHOG�DQG�ZLVK�WR�H[LW�LW�ZLWKRXW�HQWHULQJ�D�VWULQJ��SUHVV�WKH�NH\�

PDUNHG�3DJH�8S���7KLV�NH\�LV�WKH�'HOHWH�)LHOG�HGLWLQJ�NH\�DQG�GHOHWHV�DOO�FKDUDFWHUV�LQ�WKH�ILHOG���

7KH�706������&RQWUROOHU�GRHV�QRW�OHW�\RX�H[LW�D�VWULQJ�ILHOG�ZKLOH�DQ�LQYDOLG�HQWU\�UHPDLQV�LQ�WKH�

ILHOG�

:KHQ�\RX�KLJKOLJKW�D�FKDUDFWHU�VWULQJ�ILHOG��WKH�QXPEHU�RI�FKDUDFWHUV�WKDW�PD\�EH�LQFOXGHG�IRU�

WKDW�SDUWLFXODU�HQWU\�LV�LQGLFDWHG���$�SDVVZRUG�PD\�KDYH�XS�WR����FKDUDFWHUV����

7KH�QXPEHU�RI�FKDUDFWHUV�DOORZHG�IRU�WKH�ILHOGV�LV�

/LPLWHG�5DQJH�(QWU\

)RU�PDQ\�V\VWHP�SDUDPHWHUV�HQWHUHG�LQ�D�URXWLQH�\RX�PXVW�VHOHFW�RQH�RI�D�OLPLWHG�QXPEHU�RI�HQ�

WULHV���

)RU�H[DPSOH��D�QRGH�W\SH�FRXOG�EH�HLWKHU�D�706������QRGH�RU�D�8QLYHUVDO�00��9��QRGH���7KLV�

SDUWLFXODU�SDUDPHWHU�LV�VHOHFWHG�DV�D�OLPLWHG�UDQJH�HQWU\���7KH�ILHOG�GLVSOD\V�VHTXHQWLDOO\�HDFK�SRV�

VLEOH�HQWU\�IRU�WKH�SDUDPHWHU��DQG�\RX�VWHS�WKURXJK�WKH�UDQJH�RI�HQWULHV�XQWLO�WKH�SURSHU�FKRLFH�

DSSHDUV�

7R�VHOHFW�D�OLPLWHG�UDQJH�HQWU\��PRYH�WKH�FXUVRU�WR�WKH�GHVLUHG�ILHOG�DQG�SUHVV�WKH�Enter �NH\�UH�

SHDWHGO\�XQWLO�WKH�GHVLUHG�SDUDPHWHU�DSSHDUV���:KHQ�\RX�PRYH�WKH�FXUVRU�WR�D�OLPLWHG�UDQJH�HQWU\�

ILHOG��WKH�ILHOG�LV�KLJKOLJKWHG�LQ�ZKLWH��DQG�WKH�FKDUDFWHUV�DUH�GLVSOD\HG�LQ�EOXH�

&57�/LQN

$Q�LQWHUDFWLYH�FRQWURO�SRUW�IRU�WKH�706������&RQWUROOHU�PD\�EH�H[WHQGHG�WR�D�UHPRWH�VLWH���7KLV�

DSSOLFDWLRQ�XVHV�WKH�&57�OLQN�IDFLOLW\�WR�FRQWURO�706������WKURXJK�D�UHPRWH�RSHUDWRU
V�&57�

&RQQHFWLRQV�DW�WKH�706������&RQWUROOHU�VLWH�DUH�PDGH�WR�6HULDO�3RUW���DW�WKH�EDFN�RI�WKH�FRQWURO�

OHU���7\SLFDOO\��D�PRGHP�OLQN�FRQQHFWV�WKH�SRUW�WR�D�1(7&21�,�2�RU�0(*$9,(:�SRUW�DW�DQRWKHU�

VLWH�

5HIHU�WR�1(7&21�&57�/LQN��*'&����5�����IRU�GHWDLOHG�LQIRUPDWLRQ�FRQFHUQLQJ�1(7&21�

&57�/LQN�

7KH�UHPRWH�RSHUDWRU�WHUPLQDO�VXSSRUWV�DOO�IXQFWLRQV�RI�WKH�&RQWUROOHU�NH\ERDUG���.H\V�)��WKURXJK�

)���DQG�)���RQ�WKH�UHPRWH�NH\ERDUG�SHUIRUP�RSHUDWLRQV�HTXLYDOHQW�WR�WKRVH�RI�WKH�&RQWUROOHU�

NH\ERDUG��ZKHQ�XVHG�ZLWK�WKH�&RQWUROOHU��

7KH�&RQWUROOHU�LV�D�VLQJOH�XVHU�V\VWHP���<RX�FDQQRW�XVH�WKH�&RQWUROOHU�LQWHUIDFH�DQG�WKH�&57�/LQN�

LQWHUIDFH�VLPXOWDQHRXVO\���

,I�\RX�ORJ�LQ�WKURXJK�D�&57�/LQN�LQWHUIDFH�ZKLOH�DQRWKHU�SHUVRQ�LV�XVLQJ�WKH�&RQWUROOHU�FRQVROH��

WKH�VFUHHQ�LQGLFDWHV�WKDW�WKH�VRIWZDUH�LV�EXV\�RQ�WW\�����

�� ¤ 1HWZRUN

� ¤ &RQILJXUDWLRQ

�� ¤ 1RGH

�� ¤ &LUFXLW��LQFOXGLQJ�WKH���QQQ��H[WHQVLRQ�

�� ¤ *URXS

�� ¤ 7UXQN
*'&����5�������
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7R�HQVXUH�WKDW�RQO\�RQH�XVHU�LV�ORJJHG�LQ�WR�WKH�FRQWUROOHU�DW�RQH�WLPH��IROORZ�WKHVH�SURFHGXUHV�

ZKHQ�XVLQJ�WKH�&57�/LQN�WR�RSHUDWH�WKH�706������QHWZRUN�

�� 6HOHFW�WKH�&RQILJXUH�6HULDO�3RUWV�URXWLQH��IRXQG�XQGHU�WKH�&RQWUROOHU�0DLQWHQDQFH�0HQX�
DQG�PDNH�VXUH�WKDW�3RUW���LV�HQDEOHG�DQG�WKH�GDWD�UDWH�LV�FRUUHFW�

�� 0DNH�VXUH�WKDW�DQ\�QHWZRUN�RSHUDWLRQV��VXFK�DV�GLDJQRVWLFV�RU�GRZQORDGV��KDYH�EHHQ�FRP�
SOHWHG���5HWXUQ�WKH�1HWZRUN�$FFHVV�PHQX�WR�WKH�FRQWUROOHU�&57�VFUHHQ���3RZHU�PXVW�UHPDLQ
RQ�LQ�WKH�&RQWUROOHU�WR�RSHUDWH�WKH�&57�/LQN�

�� /RJ�LQ�WKURXJK�WKH�RSHUDWRU�WHUPLQDO�WKDW�LV�EHLQJ�XVHG�DV�WKH�&57�/LQN�E\�W\SLQJ�gts�DW�WKH
ORJLQ�SURPSW�

�� :KHQ�ILQLVKHG�XVLQJ�WKH�&57�/LQN�LQWHUIDFH��PDNH�VXUH�WKDW�DQ\�RSHUDWLRQV�LQLWLDWHG�IURP
WKH�&57�/LQN� LQWHUIDFH�KDYH�EHHQ�FRPSOHWHG�� �7KHQ�UHWXUQ� WR�WKH�1HWZRUN� $FFHVV
PHQX�DQG�ORJ�RXW�

$IWHU�\RX�ORJ�RXW�XVLQJ�WKH�&57�OLQN��\RX�KDYH�WKUHH�PLQXWHV�EHIRUH�FRQWURO�LV�ORVW�DQG�LV�
WDNHQ�RYHU�E\�WKH�706�&RQWUROOHU���7R�FDQFHO�WKLV�WKUHH�PLQXWH�WLPHU��ORJ�LQWR�D�QHWZRUN�
RQ�WKH�&57�OLQN�LQWHUIDFH�

�� 5HVXPH�RSHUDWLRQV� WKURXJK� WKH�&RQWUROOHU� LQWHUIDFH�� �7KH� VHULDO� SRUW� EHFRPHV�GLVDEOHG
ZKHQ�UHWXUQLQJ�IURP�WKH�&57�/LQN�WR�WKH�&RQWUROOHU���:LWK�WKH�SRUW�GLVDEOHG��QR�IXUWKHU
RSHUDWLRQV�DUH�LQLWLDWHG�WKURXJK�WKH�&57�/LQN�

0XOWLSRUW�,�2�&DUG

:KHQ�WKH�0XOWLSRUW�,�2�FDUG�LV�LQVWDOOHG�LQ�WKH�&RQWUROOHU��WKH�,�2�3RUW�&RQILJXUDWLRQ�VFUHHQ�FRQ�

WDLQV�DGGLWLRQDO�ILHOG�VHOHFWLRQV�WKDW�DSSHDU�

3RUW�

7KH�QXPEHU�RI�WKH�,�2�SRUW�EHLQJ�FRQILJXUHG������IRU�6HULDO�3RUW�������IRU�6HULDO�3RUW�����:LWK�WKH�

,�2�FDUG�LQVWDOOHG��3RUWV���������DSSHDU�ZKHQ�XVLQJ�WKH�'LJLERDUG��H��DQG�3RUWV���������DSSHDU�

ZKHQ�XVLQJ�WKH��L�RU��L��FDUG��,I�RQO\�RQH�VHULDO�SRUW�LV�LQVWDOOHG�LQ�WKH�&RQWUROOHU��WKH�'LJLERDUG�

SRUW�QXPEHUV�EHJLQ�DW�����3RUW����RQ�WKH�'LJLERDUG�FDEOH�FRUUHVSRQGV�WR�HLWKHU�3RUW����RU�3RUW����

RQ�WKH�VFUHHQ��,I�LQVWDOOHG��3RUWV����DQG����DUH�XVHG�IRU�WKH�706�&RQWUROOHU�DQG�RWKHU�IXQFWLRQV�

VXFK�DV�97�����GLDO�EDFNXS��77<�ORJLQ��HWF��'LJLERDUG�SRUWV�DUH�XVHG�IRU�RWKHU�DSSOLFDWLRQV�

$SSOLFDWLRQ

'HILQHV�ZKDW�WKH�SRUW�LV�EHLQJ�FRQILJXUHG�IRU���3RUW���VHOHFWLRQV�DUH�1HWZRUN�,�2�RU�1RW�LQ�8VH���

3RUW����VHOHFWLRQV�DUH�'LDO�%DFNXS��/RFDO�77<��'LDOLQ�77<�DQG�1RW�LQ�8VH���7KH�FKRLFHV�\RX�FDQ�

VHOHFW�IRU�3RUWV�������DUH�'LDO�%DFNXS��/RFDO�77<��'LDOLQ�77<��1RW�LQ�8VH��0(*$9,(:��

0(*$9,(:�'8��$XGLEOH�$ODUP��6\QF��DQG�97������

&RPPXQLFDWLRQ�0RGH

'HILQHV�WKH�VHULDO�FRPPXQLFDWLRQ�SDUDPHWHUV�RI�WKH�,�2�SRUW���&KRRVHV�LI�WKLV�LV�DV\QFKURQRXV����

RU���GDWD�ELWV����RU���VWRS�ELWV��DQG�HYHQ��RGG��RU�QR�SDULW\�
*'&����5�������
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'DWD�5DWHV

'HILQHV�WKH�VSHHG��ELWV�SHU�VHFRQG��LQ�ZKLFK�WKH�,�2�SRUW�FRPPXQLFDWHV�WR�DQ�H[WHUQDO�GHYLFH���6H�

OHFWLRQV�DUH������������������������DQG������+]���3RUWV�FRQILJXUHG�IRU�1HWZRUN�,�2�FDQQRW�EH�

PRGLILHG�

6HFXULW\

7KLV�ILHOG�GHILQHV�DQ�HUURU�FKHFNLQJ�PHWKRG�WKH�FRQWUROOHU�XVHV���<RX�KDYH�WZR�PHWKRGV��&5&����

�&\FOLF�5HGXQGDQF\�&KHFN����ELWV��DQG�/5&��/RQJLWXGLQDO�5HGXQGDQF\�&KHFN��

0RUH�LQIRUPDWLRQ�RQ�FRQILJXULQJ�WKH�VHULDO�,�2�SRUWV�LV�IRXQG�LQ�&KDSWHU����RI�*'&����5����

9QQQ���,QVWDOODWLRQ�DQG�FRQILJXUDWLRQ�RI�D�0(*$9,(:�,QWHUIDFH�LV�IRXQG�LQ�$SSHQGL[�%�

3ULQWHU�2SWLRQV

&RQWUROOHU�VRIWZDUH�LQFOXGHV�URXWLQHV�WKDW�SULQW�DQ�HQWLUH�QHWZRUN�FRQILJXUDWLRQ��,$5�GDWD��$ODUP�

5HSRUWV��RU�LQGLYLGXDO�VFUHHQV�

7KHVH�URXWLQHV�DUH�GHVFULEHG�LQ�*'&����5����9QQQ��&KDSWHU����

706������)URQW�3DQHO�&RPSRQHQWV�

7KH�IROORZLQJ�SDJHV�GHVFULEH�WKH�IXQFWLRQ�RI�HDFK�LQGLFDWRU�DQG�WHVW�SRLQW�RQ�HDFK�706������

FDUG���)URQW�SDQHOV�DUH�VKRZQ�LQ�)LJXUHV�����WKURXJK������
*'&����5�������
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)LJXUH���� (QWHUSULVH�6\VWHP�&RQWURO�&DUG��)URQW�3DQHO

1DPH

,QLW

6WDQG�%\

)LOH�6WDWH

����0DMRU

(QDEOH�
'LVDEOH

,Q�6YFH

7HVW

5HI

*QG

0DLQW

3DUW

6WDWXV
�/('

6WDWXV
�/('

6WDWXV
/('

$ODUP�
/('

6ZLWFK

/('

7HVW�3RLQW

7HVW�3RLQW

7HVW�3RLQW

-DFN

'HVFULSWLRQ

5HG�/('�OLJKWV�GXULQJ�WKH�(6&&�LQLWLDOL]DWLRQ�VHTXHQFH��GXULQJ�LQLWLDO�
L]DWLRQ��WKH�(6&&�LV�QRW�RSHUDWLRQDO��


*UHHQ�/('�OLJKWV�LI�WKH�(6&&�LV�WKH�LGOH�FDUG�RI�D�UHGXQGDQW�SDLU�RI�(6�
&&V�


<HOORZ�/('�OLJKWV�LI�WKH�(6&&�UHTXLUHV�D�GRZQORDG�RI�LWV�ILOH�V\VWHP��
)ODVKHV�ZKHQ�D�GRZQORDG�RI�WKH�(6&&�ILOH�V\VWHP�RFFXUV�


5HG�/('�OLJKWV�LI�WKH�(6&&�H[SHULHQFHV�D�IDLOXUH�WKDW�DIIHFWV�LWV�RSHUD�
WLRQ��$OVR�OLJKWV�DW�SRZHU�RQ�UHVHW��EXW�WXUQV�RII�DIWHU�SRVLWLYH�VWDWXV�DQG�
VHOI�WHVWV�DUH�SHUIRUPHG�

3HUPLWV�LQVWDOODWLRQ�DQG�UHPRYDO�RI�WKH�(6&&�ZLWKRXW�GLVUXSWLRQ�RI�WKH�
706�������%HIRUH�LQVWDOOLQJ�RU�UHPRYLQJ�WKH�(6&&�LQWR�RU�IURP�D�VKHOI��
SODFH�WKH�VZLWFK�LQ�WKH�'LVDEOH�SRVLWLRQ��$IWHU�LQVWDOODWLRQ��SODFH�WKH�
VZLWFK�LQ�WKH�(QDEOH�SRVLWLRQ�DIWHU�WKH�,QLW�DQG�0DMRU�/('V�DUH�OLW�

*UHHQ�/('�OLJKWV�ZKHQ�WKH�(6&&�LV�RSHUDWLQJ�

7HVW�SRLQW�LV�WKH���N+]�FORFN�WKDW�LV�SKDVH�ORFNHG�WR�WKH�QRGH�UHIHUHQFH�

7HVW�SRLQW�LV�WKH�LQFRPLQJ�UHIHUHQFH�FORFN�IURP�D�PDVWHU�WLPLQJ�VRXUFH�

7HVW�SRLQW�LV�WKH�JURXQG�UHIHUHQFH�IRU�WKH�RWKHU�WZR�WHVW�SRLQWV�

&RQQHFWRU�LV�XVHG�WR�FRQQHFW�D�PRQLWRULQJ�GHYLFH�WR�WKH�(6&&�


�5HIHU�WR�2SHUDWLRQ�0DQXDO�IRU�706������&RQWUROOHU��*'&����5����
9QQQ�IRU�LQIRUPDWLRQ�DV�WR�KRZ�WKH�,QLW��6WDQG�%\��DQG�)LOH�6WDWH�/('V�
LQWHUDFW�WR�SURYLGH�VWDWXV�LQIRUPDWLRQ�

67$786

$/$50�

7(67��
32,176

0$,17�

(6&&

,QLW

6WDQG�

%\

)LOH��

6WDWH�

0DMRU�

(QDEOH

'LVDEOH�

,Q��

6YFH

7HVW

5HI�

*QG�

��
��
��
*'&����5�������
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)LJXUH���� 5HGXQGDQF\�&RQWURO�&DUG��)URQW�3DQHO

1DPH

0DMRU

0LQRU

,Q�6YFH

3DUW

$ODUP
/('

$ODUP
/('

/('

'HVFULSWLRQ

5HG�/('�OLJKWV�ZKHQ�WKHUH�LV�D�KDUGZDUH�IDLOXUH�RI�RQH�RI�WKH�FRPPRQ�
FDUGV�

5HG�/('�OLJKWV�ZKHQ�WKHUH�LV�D�KDUGZDUH�IDLOXUH�RI�RQH�RI�WKH�FKDQQHO�
FDUGV�

*UHHQ�/('�OLJKWV�ZKHQ�SRZHU�LV�DSSOLHG�WR�WKH�5&&�

0LQRU�

�,�Q��
6�Y�F�H�

0DMRU�

$/$50�

��5('81'��
�&21752/
*'&����5�������
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)LJXUH���� $JJUHJDWH�&RQWURO�&DUG��)URQW�3DQHO

1DPH

,QLW

6WDQG�%\

,Q

2XW

5PW�2XW

/RFDO

5PW

,QWO�/RFDO

,QWO�5PW

7R�5PW

)URP�5PW

$�%��)DLO

$�%��6YFH

'DWD��5&9�

&ON��5&9�

6\QF��5&9�

*QG

'DWD��;07�

&ON��;07�

6\QF��;07�

3DUW

6WDWXV
/('

6WDWXV
/('

6\QF�/('

6\QF�/('

6\QF�/('

$ODUP�
/('

$ODUP
/('

/RRS�
EDFN/('

/RRS�
EDFN/('

/RRSEDFN
/('

/RRSEDFN
/('

'LYHUVLW\�
/('

'LYHUVLW\
/('

7HVW�3RLQW

7HVW�3RLQW

7HVW�3RLQW

7HVW�3RLQW

7HVW�3RLQW

7HVW�3RLQW

7HVW�3RLQW

'HVFULSWLRQ

5HG�/('�OLJKWV�GXULQJ�LQLWLDOL]DWLRQ�VHTXHQFH��7KH�ERDUG�FDQQRW�RSHUDWH�
GXULQJ�WKLV�WLPH�

*UHHQ�/('�OLJKWV�LI�WKLV�LV�WKH�VWDQGE\�FDUG�RI�D�UHGXQGDQW�SDLU�

*UHHQ�/('�OLJKWV�ZKHQ�WKH�FDUG�LV�V\QFKURQL]HG�ZLWK�UHFHLYHG�GDWD�

5HG�/('�OLJKWV�ZKHQ�WKH�FDUG�LV�QRW�V\QFKURQL]HG�ZLWK�UHFHLYHG�GDWD�

5HG�/('�OLJKWV�ZKHQ�UHPRWH�HQG�LV�QRW�V\QFKURQL]HG�ZLWK�LWV�UHFHLYHG�GD�
WD�

5HG�/('�OLJKWV�LI�WKHUH�LV�D�KDUGZDUH�IDLOXUH�LQ�WKLV�FDUG��:KHQ�WKH�/('�
IODVKHV�UDSLGO\��D�ORFDO�VRIWZDUH�WUDQVIHU�LV�RFFXULQJ��:KHQ�WKH�/('�IODVK�
HV�VORZO\��D�UHPRWH�VRIWZDUH�WUDQVIHU�LV�RFFXULQJ�

5HG�/('�OLJKWV�LI�WKHUH�LV�D�KDUGZDUH�IDLOXUH�LQ�WKH�UHPRWH�HQG�

5HG�/('�OLJKWV�LI�WKHUH�LV�DQ�LQWHUQDO�ORFDO�ORRSEDFN�DW�WKH�DJJUHJDWH�LQ�
WHUIDFH��7UDQVPLW�GDWD�LV�ORRSHG�EDFN�DV�UHFHLYHG�GDWD��

5HG�/('�OLJKWV�LI�WKH�UHPRWH�$&&�LV�LQ�DQ�LQWHUQDO�ORFDO�ORRSEDFN��7UDQV�
PLW�GDWD�ORRSHG�EDFN�DV�UHFHLYH�GDWD�DW�UHPRWH�DJJUHJDWH�LQWHUIDFH��

5HG�/('�OLJKWV�ZKHQ�UHFHLYH�GDWD�LV�ORRSHG�EDFN�DW�WKH�DJJUHJDWH�LQWHU�
IDFH�WR�WKH�UHPRWH�$&&�

5HG�/('�OLJKWV�ZKHQ�GDWD�IURP�WKH�ORFDO�$&&�LV�ORRSHG�EDFN�DW�WKH�UH�
PRWH�DJJUHJDWH�LQWHUIDFH�

5HG�/('�OLJKWV�ZKHQ�WKH��$��%���DJJUHJDWH�LV�QRW�UHFHLYLQJ�GDWD�

*UHHQ�/('�OLJKWV�ZKHQ�WKH��$��%���DJJUHJDWH�LV�SDVVLQJ�GDWD�

5HFHLYH�DJJUHJDWH�GDWD�LVRODWHG�WKURXJK�D��.�RKP�UHVLVWRU�

5HFHLYH�DJJUHJDWH�FORFN�LVRODWHG�WKURXJK�D��.�RKP�UHVLVWRU�

)LUVW�ELW�RI�)UDPH�5HFHLYH�1RW��7KLV�ELW�PDUNV�WKH�EHJLQQLQJ�RI�HDFK�DJ�
JUHJDWH�IUDPH�UHFHLYHG�IURP�WKH�UHPRWH�DJJUHJDWH�LQWHUIDFH��LVRODWHG�
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RSHUDWH�DFFRUGLQJ�WR�WKH�SDUDPHWHUV�HQWHUHG�IRU�WKDW�FKDQQHO�LQ�WKH�DFWLYH�
FRQILJXUDWLRQ��:KHQ�RII��WKH�FKDQQHO�LV�RXW�RI�VHUYLFH�DQG�WKH�FRQWURO�OHDGV�
DUH�FRQGLWLRQHG�

5HG�/('�OLJKWV�ZKHQ�DQ�DODUP�FRQGLWLRQ�H[LVWV�LQ�WKH�FKDQQHO��$ODUP�PHV�
VDJHV�DUH�GHVFULEHG�LQ�*'&����5����9QQQ�

)RU�EULGJHG�PHDVXUHPHQW�RI�YRLFH�FKDQQHO�9)�LQSXW�OHYHO�WR�WKH�WUDQVPLW�
VHFWLRQ��,VRODWHG�WKURXJK�D���.�RKP�UHVLVWRU��,QSXW�OHYHOV�VKRXOG�EH���G%P�
RU�¤�����G%P��7KLV�WHVW�SRLQW�LV�D�KLJK�LPSHGDQFH�LQSXW�DQG�LV�QRW�IRU�LQMHF�
WLRQ�RI�WRQHV�

)RU�EULGJHG�PHDVXUHPHQW�RI�YRLFH�FKDQQHO�9)�RXWSXW�OHYHO�IURP�WKH�UHFHLYH�
VHFWLRQ��,VRODWHG�WKURXJK�D���.�RKP�UHVLVWRU��,QSXW�OHYHOV�VKRXOG�EH���G%P�
RU������G%P�

$QDORJ�JURXQG�SRLQW�IRU�9)�LQSXW�DQG�9)�RXWSXW�PHDVXUHPHQW�

,�Q��6�Y�F�H

�&(/3�

92,&(�

&+$1

(�

0�

&�K�D�Q�
$�O�P�

/�(�9�(�/�

9�)��,�Q

9�)��2�X�W��
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6�,�*�1�$�/�
*'&����5�������



5   System Initialization
Overview
7KLV�FKDSWHU�FRYHUV�WKH�SURFHGXUHV�IRU�WKH�LQLWLDO�VHWXS�RI�\RXU�FRQWUROOHU��3URFHGXUHV�IRU�ORDGLQJ�

;(1,;��,QIRUPL[��DQG�*76�VRIWZDUH�DUH�DOVR�SURYLGHG�

Initial Setup
7KH�IROORZLQJ�SURFHGXUH�VKRXOG�EH�IROORZHG�RQO\�ZKHQ�\RX�ILUVW�UHFHLYH�\RXU�FRQWUROOHU�RU�DIWHU�

PRYLQJ�LW���,I�VRIWZDUH�LV�DOUHDG\�ORDGHG��UHIHU�WR�&KDSWHU����6\VWHP�6WDUWXS��LQ�PDQXDO�*'&�

���5����9�����

�� 6HW�XS�WKH�&RQWUROOHU�LQ�DFFRUGDQFH�ZLWK�WKH�LQVWUXFWLRQV�IURP�WKH�PDQXIDFWXUHU�

�� &RQQHFW�*'&����+����WR�6ORW���RI�WKH�&RQWUROOHU�DQG�FRQQHFWRU�-���RI�WKH�706������
0DLQ�+DUQHVV�&DUG���<RX�PD\�QHHG�WR�DGG�D�*'&�VKLHOGHG�(,$�7,$�����(�H[WHQVLRQ�FDEOH�
�*'&����+����;;;�RU�RWKHU��WKDW�FDUULHV�3LQV�������DQG�����7KH�WZR�FDEOHV�DUH�FRPELQHG�
LQ�*'&����+����;;;�

�� $SSO\�SRZHU�WR�WKH�&RQWUROOHU�ZKHQ�DOO�SUHYLRXV�FRQWUROOHU�FRPSRQHQW�FRQQHFWLRQV�DUH�
FRPSOHWHG��6HH�6WHSV���DQG����

� 0RYH�WKH�21�2))�VZLWFK�ORFDWHG�LQ�WKH�EDFN�RI�WKH�V\VWHP�XQLW�WR�21���

� 7XUQ�RQ�WKH�FRORU�PRQLWRU�E\�SXVKLQJ�WKH�21�2))�EXWWRQ�ORFDWHG�DW�WKH�ERWWRP�RI�WKH�
PRQLWRU�WR�21���$�JUHHQ�/('�LQGLFDWHV�WKDW�WKH�SRZHU�LV�RQ�

TMS-3000 Controller
,Q�PRVW�FDVHV��6&2�;(1,;�DQG�*76�VRIWZDUH�LV�ORDGHG�DW�*HQHUDO�'DWD&RPP�EHIRUH�\RXU�V\V�

WHP�LV�VKLSSHG���5HIHU�WR�WKH�2SHUDWLRQ�0DQXDO�IRU�706������&RQWUROOHU��*'&����5����9QQQ�

IRU�SURFHGXUHV�WR�IROORZ�ZKHQ�XVLQJ�WKH�&RQWUROOHU�

Initial Loading of Software
&LUFXPVWDQFHV�PD\�RFFXU�ZKHQ�\RX�QHHG�WR�LQLWLDOL]H�D�V\VWHP�WKDW�GRHV�QRW�DOUHDG\�KDYH�SURSHU�

VRIWZDUH�

The TMS Controller can be connected directly to a modem through which it 
can communicate with a NETCON at a remote node.  A NETCON-CRT link 
is described in GDC 058R675 and Chapter 4 of this manual.  When the PC is 
connected to the TMS-3000 through Serial Port 0, Serial Port 1 can be used 
to link a modem on NETCON to the PC only if the PC monitor and keyboard 
are not used to operate Controller software and you are logged off of the 
controller.  Serial Port 1 on the back of the PC is the leftmost I/O port.  Serial 
Port 0 is to the right of Serial Port 1. 
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�����������������������������������������������������������������������������������������������������������������������������������������������6\VWHP�,QLWLDOL]DWLRQ

ad 
7KH�SURFHGXUHV�QHHGHG�WR�LQVWDOO�6&2�;(1,;�6<67(0�9�IRU�XVH�ZLWK�WKH�&RQWUROOHU�IROORZ���

7R�LQVWDOO�WKH�;(1,;�RSHUDWLQJ�V\VWHP��DSSUR[LPDWHO\�VHYHQ�GLVNV�DUH�ORDGHG�RQWR�WKH�KDUG�GLVN���

7KLV�SURFHGXUH�PD\�WDNH�XS�WR�VHYHUDO�KRXUV�WR�FRPSOHWH�

What You Need

7R�LQVWDOO�WKH�;(1,;�6\VWHP�\RX�QHHG�

• A Model 486 or better computer containing a minimum of 5 Megabytes of RAM (8 
megabytes recommended).

• One hard disk with a minimum of 80 megabytes of storage is required (200 megabytes 
recommended).

• If not using an ESDI, IDE (Intelligent Drive Electronics) computer, a copy of the list of b
tracks located on top of the hard disk drive (if your disk supplies such a list)

• One double-sided 1.44 Mb (3.5-inch) floppy drive

• XENIX Operating System floppy disks (version 2.3.4)

• Software serial number supplied with the XENIX disks

• Software activation key supplied with the XENIX disks

7R�LQVWDOO�WKH�,QIRUPL[�GDWD�EDVH�\RX�QHHG�WKH�KDUGZDUH�OLVWHG�DERYH�ZLWK�WKH�;(1,;�RSHUDWLQJ�

V\VWHP�ORDGHG��SOXV�WKH�,QIRUPL[�5XQWLPH�GLVNHWWH��,QIRUPL[�VHULDO�QXPEHU��DQG�$FWLYDWLRQ�.H\�

6HWXS�SURFHGXUHV�DUH�JLYHQ�IRU�WKH�3HQWLXP������3HQWLXP�����,QWHO���������=HQLWK������=HQLWK�

���6;���0+]��=HQLWK����';���0+]��=HQLWK����'K���0+]�3&V�DQG�=HQLWK����';�=�6HOHFW�

������8VH�WKH�SURFHGXUH�WKDW�LV�DSSURSULDWH�IRU�\RXU�3&�

Using Large Hard Drives

6&2�;(1,;�FDQQRW�UHFRJQL]H�KDUG�GULYHV�WKDW�DUH�ODUJHU�WKDQ������F\OLQGHUV�RU����KHDGV��7R�XVH�
3&V�ZLWK�WKHVH�ODUJHU�GULYHV��\RX�PXVW�UHFRQILJXUH�WKH�KDUG�GULYH�SDUDPHWHUV�LQ�\RXU�&026�RU�
520�VHWXS�XWLOLW\�WR�XVH������F\OLQGHUV�RU�OHVV���8QIRUWXQDWHO\��GRLQJ�VR�UHQGHUV�RWKHUZLVH�XVDEOH�
GLVN�VSDFH�XQXVDEOH���2Q�WKH�,QWHO�3HQWLXP�����WKH�VHWXS�ZH�UHFRPPHQG�LV�DV�IROORZV�

�����F\OLQGHUV�����KHDGV�����VHFWRUV

Using Other PCs Not Listed Here

%HFDXVH�RI�WKH�H[WUHPHO\�ODUJH�YDULHW\�RI�3&V�RQ�WKH�PDUNHW��*'&�FDQQRW�SRVVLEO\�WHVW�DOO�3&�
FRQILJXUDWLRQV�IRU�;(1,;�FRPSDWLELOLW\���,I�\RX�ZLVK�WR�XVH�RWKHU�3&V��\RX�VKRXOG�EH�DZDUH�WKDW�
WKH\�PD\�RU�PD\�QRW�ZRUN�ZLWK�6&2�;(1,;�

6&2�KDV�DWWHPSWHG�WR�WHVW�DV�PDQ\�3&�PDNHV��PRGHOV��DQG�KDUGZDUH�FRQILJXUDWLRQV�DV�SRVVLEOH���
7KHUH�DUH�PDQ\�PRGHOV�WKDW�ZRUN��EXW�VRPH�GR�QRW���3OHDVH�UHFRUG�WKH�H[DFW�PRGHO�QXPEHU�RI�
\RXU�SURVSHFWLYH�3&�DQG�FRQWDFW�*HQHUDO�'DWD&RPP�6HUYLFH�WR�HQVXUH�LW�LV�VXSSRUWHG�E\�6&2�
;(1,;���7KHUH�DUH�VRPH�PRGHOV�WKDW�UHTXLUH�VSHFLDO�;(1,;�ERRW�GLVNV��Q���DQG�VSHFLDO�*'&�
*76�NHUQHO�GLVNV�

:KHQ�UHVSRQGLQJ�WR�SURPSWV�IURP�WKH�FRPSXWHU��XVH�DOO�ORZHUFDVH�OHWWHUV�
H[FHSW�ZKHUH�XSSHUFDVH�OHWWHUV�DUH�VSHFLILFDOO\�UHTXLUHG��H�J���6HULDO�DQG�
DFWLYDWLRQ�NH\�QXPEHUV���
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6\VWHP�,QLWLDOL]DWLRQ�����������������������������������������������������������������������������������������������������������������������������������������������
7KH�EHVW�DSSURDFK�LV�WR�WU\�ORDGLQJ�WKH�;(1,;�VRIWZDUH���,I�\RX�HQFRXQWHU�SUREOHPV�ZLWK�WKH�
ORDGLQJ�SURFHGXUH��FRQWDFW�WHFKQLFDO�VXSSRUW���,Q�JHQHUDO��PRVW�����RU�3HQWLXP�3&V�VKRXOG�EH�
FRPSDWLEOH���7KH�PDLQ�SRLQWV�WR�IROORZ�DUH�

�� $YRLG�XVLQJ�6&6,�KDUG�GULYH�DGDSWHUV�DV�WKH\�DUH�WURXEOHVRPH�WR�6&2�;(1,;�

�� (QVXUH�WKDW�WKH�QXPEHU�RI�KDUG�GULYH�F\OLQGHUV�DUH�OHVV�WKDQ������DQG�WKH�QXPEHU�RI�KHDGV�
GRHV�QRW�H[FHHG����

Pentium 100 Setup Procedures
)RU�WKH�,QWHO�����0+]�3HQWLXP�WR�IXQFWLRQ�SURSHUO\��WKH�%,26�PXVW�EH�FRQILJXUHG�DV�IROORZV�

�� 5H�ERRW�WKH�PDFKLQH�

�� 3UHVV�F1 when the message Press F1 key  appears on the screen.

�� 6HOHFW�WKH�WRS�PHQX�OLQH�LWHP�Main �ZLWK�WKH�OHIW�RU�ULJKW�DUURZV�

6\VWHP�'DWH��GDWH!

6\VWHP�7LPH��WLPH!

)ORSS\�2SWLRQV��3UHVV�(QWHU�KHUH�IRU�VXE�PHQX!

�6HOHFW�\RXU�IORSS\�FRQILJXUDWLRQ�LI�GLIIHUHQW�IURP�GLVSOD\�

3ULPDU\�,'(�0DVWHU��3UHVV�(QWHU�KHUH�IRU�VXE�PHQX!

,'(�GHYLFH�FRQILJXUDWLRQ���6HOHFW�HLWKHU��User Definable ��RU��Auto Configure �

%HORZ�LV�D�VXJJHVWHG�VHWXS��7KHVH�VHWWLQJV�DOORZ�;(1,;�WR�UHFRJQL]H�WKH�GULYH��EXW�JLYH�\RX�
DERXW�����0E\WHV�RI�XVHDEOH�VSDFH�RQ�D���*LJDE\WH�KDUG�GULYH�

1XPEHU�RI�F\OLQGHUV������

1XPEHU�RI�KHDGV����

1XPEHU�RI�VHFWRUV����

0D[LPXP�FDSDFLW\�����

3UHVV�ESC�WR�UHWXUQ�WR�MAIN�PHQX�

$IWHU�UHWXUQLQJ�WR�WKH�PDLQ�PHQX��WKH�IROORZLQJ�GULYHV�VKRXOG�EH�OLVWHG�DV��Not Installed �

Primary IDE Slave

Secondary IDE Master

Secondary IDE Slave

7KLV�VHWWLQJ�GHSHQGV�RQ�WKH�KDUG�GULYH�LQVWDOOHG���,I�WKH�GULYH�KDV�OHVV�WKDQ������
F\LQGHUV��\RX�PD\�VHOHFW�Auto Configure ���,I�LW�GRHV�QRW��WKHQ�WKH�GULYH�
VHWWLQJV�PXVW�EH�PDQLSXODWHG�IURP�WKH�RULJLQDO�VHWWLQJV�WR�PDNH�WKH�GULYH�
DSSHDU�WKDW�LV�OHVV�WKDQ������F\OLQGHUV���7KLV�LV�QHFHVVDU\�IRU�;(1,;�WR�
UHFRJQL]H�WKH�KDUG�GULYH���,I�WKHVH�FKDQJHV�KDYH�EHHQ�PDGH��WKH�SDUDPHWHUV�
DSSHDU�EHORZ�WKLV�ILHOG�
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�����������������������������������������������������������������������������������������������������������������������������������������������6\VWHP�,QLWLDOL]DWLRQ
Language: English <Grayed Out>

%RRW�2SWLRQV��3UHVV�(QWHU�KHUH�IRU�VXE�PHQX!

First Floppy

Second Hard drive

All others Disabled

System prompt Enabled

Type-matic programming rate Default

Hit <ESC> to return to the MAIN menu

Video Mode EGA/VGA

Mouse Not installed

Base Memory  640KB

Extended Memory 15360KB *(May Differ)

�� 3UHVV�WKH�ULJKW�DUURZ�DQG�KLJKOLJKW�ADVANCED on the top menu line.

&KHFN�WKH�IROORZLQJ�IL[HG�HQWULHV�

Processor type  Pentium Family

Processor speed 100 MHZ.

Cache size 256K

3HULSKHUDO�FRQILJXUDWLRQ��3UHVV�HQWHU�KHUH�IRU�VXE�PHQX!

�&RQILJXUDWLRQ�PRGH�$XWR

7KH�IROORZLQJ�VL[�HQWULHV�DUH�JUD\HG�RXW�

PCI IDE interface Enabled

Floppy Interface Enabled

Serial port 1 Address COM1 3F8 IRQ4

Serial port 2 Address COM2 2F8 IRQ3

Serial port 2 IR MODE Disabled

Parallel Port Address LPT1 378 IRQ

Parallel port mode Compatible

3UHVV�<ESC>�WR�UHWXUQ�WR�ADVANCED�PDLQ�PHQX�

$GYDQFHG�&KLS�VHW�FRQILJXUDWLRQ��3UHVV�HQWHU�KHUH�IRU�VXE�PHQX!
*'&����5�������



6\VWHP�,QLWLDOL]DWLRQ�����������������������������������������������������������������������������������������������������������������������������������������������
Base memory size 640KB

ISA LFB size Disabled

Video Palette snoop Disabled

Latency timer 66

PCI burst Enabled

3UHVV�<ESC>�WR�UHWXUQ�WR�ADVANCED�PDLQ�PHQX�

&KHFN�WKH�IROORZLQJ�HQWULHV�

3RZHU�PDQDJHPHQW�FQIJ���3UHVV�HQWHU�KHUH�IRU�VXE�PHQX!

Advanced power management Disabled

3UHVV�<ESC>�WR�UHWXUQ�WR�ADVANCED�PDLQ�PHQX�

3OXJ�DQG�3OD\��3UHVV�HQWHU�KHUH�IRU�VXE�PHQX!

Configuration Mode Use setup Utility

ISA shared memory size 64KB

ISA shared memory base address D0000h

IRQ5 Used by ISA card

all others Available

3UHVV�<ESC>�6DYH�FKDQJHV��UH�ERRW�

,Q�FHUWDLQ�SHQWLXP�SODWIRUPV��LI�D�',*,%2$5'�FDUG�LV�LQVWDOOHG��ZKHQ�H[LWLQJ�
WKH�%,26�FRQILJXUDLWRQ��\RX�VHH�WKLV�'LJLERDUG�HUURU�ZKHQ�ERRWLQJ�;(1,;�

&0'0$;�&0'67$57

$IWHU�;(1,;�UHVWDUWV��ORJ�LQ�DV�root �DQG�DW�WKH�#�W\SH�

HWF�VKXWGRZQ��

3UHVV�enter �WR�UH�ERRW�WKH�PDFKLQH�DJDLQ�
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�����������������������������������������������������������������������������������������������������������������������������������������������6\VWHP�,QLWLDOL]DWLRQ
Pentium 90 Setup Procedures
8VH�WKH�IROORZLQJ�SURFHGXUHV�WR�VHW�XS�WKH�SDUDPHWHUV�QHHGHG�WR�UXQ�*76�VRIWZDUH�RQ�D�3HQWLXP�

���PDFKLQH�

�� :KLOH�WKH�PDFKLQH�LV�ERRWLQJ�XS��DIWHU�WKH�PHPRU\�FKHFN��SUHVV�F1�ZKHQ�SURPSWHG�

�� <RX�VHH�WKH�IROORZLQJ�GLVSOD\���,I�QHFHVVDU\��FKDQJH�\RXU�VHWWLQJV�WR�FRUUHVSRQG�WR�WKH�RQHV�
EHORZ�

Main Advanced Security Exit

System Date: YYYY DD MMM

System Time: HH:MM:SS

Floppy A type: 1.44 MB, 3.5 Inch

Floppy B type: Disabled

Hard disk type: c: <type of drive installed>

d: not installed

e: not installed

f: not installed

Language: English

Boot Options: <PRESS ENTER>

�� 3UHVV�Enter ���<RX�VHH�WKH�IROORZLQJ�VXE�PHQX�

Boot sequence A: first then C:

System Cache enabled

Boot speed turbo

Num lock OFF

Setup Prompt enabled

Hard disk pre-delay3 seconds

Type-matic rate programming refresh

�� 3UHVV�<Esc> WR�UHWXUQ�WR�WKH�SUHYLRXV�PHQX���7KH�IROORZLQJ�ILHOGV�DUH�IL[HG�

Video mode: EGA / VGA

Mouse: not installed

Base memory: 640KB

Extended memory: 15360K �PD\�GLIIHU�
*'&����5�������



6\VWHP�,QLWLDOL]DWLRQ�����������������������������������������������������������������������������������������������������������������������������������������������
�� 3UHVV�WKH�ULJKW�DUURZ�NH\�WR�GLVSOD\�WKH�DGYDQFHG�VHWXS�VFUHHQ�

�� +LJKOLJKW��3HULSKHUDO�&RQILJXUDWLRQ�DQG�SUHVV�Enter ���<RX�VKRXOG�VHH�WKH�IRO�
ORZLQJ�ILHOGV��&RUUHFW�LI�QHHGHG�

(Fixed Fields)

Configuration mode Auto

PCI IDE Interface Enabled

Standard IDE Interface Enabled

Floppy Interface Enabled

(Fixed Fields)

Serial Port 1 Address COM13F8H

Serial Port 2 Address COM22F8H

Parallel Port Address LPT1378H

Parallel Port Mode Compatible

(Fixed Fields)

Serial Port 1 IRQ4

Serial Port 2 IRQ3

Parallel Port IRQ7

�� 3UHVV�<Esc>�WR�UHWXUQ�WR�WKH�SUHYLRXV�PHQX�

�� +LJKOLJKW��$GYDQFHG�&KLSVHW�DQG�SUHVV�Enter���<RX�VKRXOG�VHH�WKH�IROORZLQJ�ILHOGV��
&RUUHFW�LI�QHHGHG�

Base memory size: 640KB

ISA Bus speed: Compatible

Byte merging: Enable

PCI IDE prefetch buffers Enabled

ISA LFB size Disabled

Latency timer (PCI Clocks) 66

�� 3UHVV�<Esc>�WR�UHWXUQ�WR�WKH�SUHYLRXV�PHQX�

��� +LJKOLJKW��3RZHU�PDQDJHPHQW�FRQILJXUDWLRQ�DQG�SUHVV�Enter ���<RX�VKRXOG�VHH�
WKH�IROORZLQJ�ILHOG��&RUUHFW�LI�QHHGHG�

Advanced power management Disabled

��� 3UHVV�<Esc>�WR�UHWXUQ�WR�WKH�SUHYLRXV�PHQX�

��� +LJKOLJKW��3OXJ�DQG�SOD\�FRQILJXUDWLRQ�DQG�SUHVV�Enter ���<RX�VKRXOG�VHH�WKH�
IROORZLQJ�ILHOGV��&RUUHFW�LI�QHHGHG�
*'&����5�������



�����������������������������������������������������������������������������������������������������������������������������������������������6\VWHP�,QLWLDOL]DWLRQ
Configuration mode: Use setup utility

ISA shared memory size  64KB

ISA shared memory base address D000h

IRQ 5 used by ISA card

IRQ 9 available (fixed field)

IRQ 10 available (fixed field)

IRQ 11 available (fixed field)

��� 3UHVV�<Esc>�WR�UHWXUQ�WR�WKH�SUHYLRXV�PHQX���3UHVV�F10��VDYH�DQG�H[LW��

&RQWLQXH�ZLWK�WKH�SURFHGXUH�6WDUWLQJ�;(1,;�)URP�WKH�%RRW�)ORSS\�6HW�

INTEL 486-66 Setup/Configuration Program
:KHQ�ORDGLQJ�VRIWZDUH�RQ�D������EH�DZDUH�WKDW�WKLV�FRPSXWHU�KDV�DQ�,'(��,QWHOOLJHQW�'ULYH�(OHF�

WURQLFV��KDUG�GULYH���7KH�GULYH�LV�ORZ�OHYHO�IRUPDWWHG�DW�WKH�IDFWRU\�E\�WKH�PDQXIDFWXUHU�

<RX�GRQ
W�KDYH�WR�GR�D�;(1,;�EDGWUDFN�VFDQ�DV�WKH�EDGWUDFNV�KDYH�DOUHDG\�EHHQ�LGHQWLILHG�DQG�

IODJJHG�DW�WKH�IDFWRU\���7R�E\SDVV�WKLV�VWHS��W\SH���4

7KH�6HWXS�&RQILJXUDWLRQ�3URJUDP�OHWV�\RX�WHOO�WKH�FRPSXWHU�KRZ�\RXU�V\VWHP�LV�FRQILJXUHG���7KH�

IROORZLQJ�SURFHGXUH�LV�RQO\�IRU�DQ�,QWHO����������7R�VHW�XS�WKH�,QWHO��IROORZ�WKHVH�VWHSV�

�� 5HERRW�WKH�PDFKLQH�

�� :KHQ�WKH�QXPEHU�����DSSHDUV�LQ�WKH�XSSHU�OHIW�KDQG�FRUQHU�RI�WKH�VFUHHQ��KLW�WKH�F1�NH\�

�� (QVXUH�WKDW�DOO�RI�WKH�IROORZLQJ�SDUDPHWHUV�DUH�VHW�DV�LQGLFDWHG�

Onboard diskette: Enabled

Diskette A: 3.5" 1.44 MB  (may vary)

Diskette B: Not Installed

Onboard IDE: Enabled

The optional Digiboard card will not function properly unless the ISA shared 
memory size and and shared mamory base address are set correctly.

$�'26��3UHS��RU�DQ\�RWKHU��ORZ�OHYHO�IRUPDW��XWLOLW\�PXVW�QRW�EH�XVHG�RQ�WKLV�
RU�DQ\�RWKHU�,'(�KDUG�GULYHV���'RLQJ�VR�HUDVHV�DOO�SUHFRQILJXUHG�LQIRUPDWLRQ�
WKDW�ZDV�IDFWRU\�LQVWDOOHG�DQG�UHQGHU�WKH�GULYH�XQERRWDEOH�DQG�XQXVDEOH�
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!
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6\VWHP�,QLWLDOL]DWLRQ�����������������������������������������������������������������������������������������������������������������������������������������������
*'&����5�������

Hard Drive 1: Type 2 CYL HD PRE LZ SEC SIZE

      723 13  0  0  51  234 (may vary)

2: Not Installed

User definable drives 2 & 3

Boot Device Diskette or hard drive

Post memory test prompt Disable

Post setup prompt Disable

Scan flash user area Disable

Speaker Enable

On board mouse Disable

Keyboard [Installed]

Numlock on at boot No

Password Not installed

(Hit Page Down  key for next page)

Base memory [640Kb]   (may vary)

Extended Memory [7168Kb]  (may vary)

Base memory above 512K Enable

Parallel port Address 378H:Output only

Serial Port1: Address 3F8H

Serial Port2: Address 2F8H

Video Type [VGA/EGA]

Video Horizontal refresh 31.5 - 37.8 Hz

VGA mode refresh rate 60 Hz

On board BIOS mapping To E0000H

(Hit Page Down  key for next page)

CPU Speed Fast

Cache Memory only

Refresh mode Synchronous

Shadow disable all ranges)

.

.

Power save mode None

Screen blank Disabled

Hard drive spin down Disabled

&RQWLQXH�ZLWK�WKH�SURFHGXUHV�6WDUWLQJ�;(1,;�)URP�7KH�%RRW�)ORSS\�6HW�



������������������������������������������������������������������������������������������������������������������������������������������������6\VWHP�,QLWLDOL]DWLRQ

ter 
Hardware Checkout Using ROM Monitor Program (16MHz Zenith)
$�VSHFLDO�WHVW�SURJUDP��WKH�PRQLWRU�SURJUDP��LV�FRQWDLQHG�LQ�D�520�RQ�WKH�&38�FDUG���7KH�&38�

FDUG�LV�ORFDWHG�LQ�WKH�V\VWHP�XQLW���7KH�520�PRQLWRU�SURJUDP�SURYLGHV�WKH�IROORZLQJ�DGYDQWDJHV�

�

• Automatically tests various circuits every time you turn the computer on.  

• Allows you to select tests from the keyboard to check various functions of the compu

• Lets you enter configuration data from the keyboard 

• Displays a color bar pattern used to adjust the video display 

• Selects a video/scroll mode required by your video monitor and video card 

• Contains a debugging routine for machine language programmers.

7R�DFFHVV�WKH�PRQLWRU�SURJUDP��SUHVV�WKH�&WUO��FRQWURO��DQG�$OW��DOWHUQDWH��NH\V��DQG�WKHQ�SUHVV�

WKH�,QVHUW�NH\���'HSHQGLQJ�RQ�WKH�FRQILJXUDWLRQ�RI�\RXU�SDUWLFXODU�=HQLWK�V\VWHP��WKHUH�LV�D�WLPH�

GHOD\���7KH�IROORZLQJ�PHVVDJH�DSSHDUV�RQ�WKH�VFUHHQ��

MFM-300 Monitor, Version X.X

Memory Size: 640 K

Enter "?" for help.

_>

3UHVV�WKH�TXHVWLRQ�PDUN��"��NH\�DQG�(17(5���$�VXPPDU\�RI�WKH�520�PRQLWRU�FRPPDQGV�DS�

SHDUV�DQG�WKHLU�V\QWD[HV�DUH�GLVSOD\HG���+HUH�DUH�VL[�FRPPDQGV�XVHG�PRVW�IUHTXHQWO\���

": Help

%: Boot

&: Color bar

V: Set Video/Scroll

7(67

6(783 

7KH��"��FRPPDQG�GLVSOD\V�WKH�+HOS�PHQX���

7KH��%��FRPPDQG�PDQXDOO\�ERRWV�DQ\�GULYH�LQVWDOOHG�LQ�\RXU�V\VWHP���7KH�V\QWD[�LQYROYHG�LQ�WKH�

ERRW�FRPPDQG�IROORZV��

B[{F/W}] [{0/1/2/3}] [:<partition>] <Enter >

ZKHUH�%�VWDQGV�IRU�%RRW��)�IRU�)ORSS\��DQG�:�IRU�WKH�:LQFKHVWHU�KDUG�GLVN�GULYH���5HIHUHQFH�QXP�

EHUV����������RU���UHIHU�WR�WKH�GULYH�QXPEHUV�WR�ERRW�IURP���3DUWLWLRQ�IXQFWLRQ�����VSHFLILHV�WKH�SDU�

WLWLRQ�QXPEHU�IURP�WKH�KDUG�GULYH���

7R�ERRW�IURP�WKH�KDUG�GLVN�GULYH��W\SH�BW���7KH�FRPSXWHU�ERRWV�IURP�WKH�GHIDXOW�SDUWLWLRQ���7R�

ERRW�IURP�D�KDUG�GLVN�GULYH�SDUWLWLRQ��W\SH�BW�IROORZHG�E\�0��RU�1�LI�\RX�KDYH�PRUH�WKDQ�RQH�KDUG�
GLVN�GULYH���D�FRORQ��:���DQG�WKH�SDUWLWLRQ�QXPEHU�\RX�ZDQW�WR�ERRW�IURP���

7KH��&��FRPPDQG�GLVSOD\V�D����EDU�FRORU�SDWWHUQ�WR�DGMXVW�WKH�FRQWUDVW�DQG�EULJKWQHVV�RI�WKH�GLV�

SOD\���7R�DFFHVV�WKLV�SURJUDP��W\SH�C�DQG�SUHVV�Enter �

7KH��9��FRPPDQG�LV�XVHG�WR�VHW�ERWK�WKH�YLGHR�PRGH�DQG�VFUROO�PRGH���7KH�YLGHR�PRGH�GHWHU�

PLQHV�WKH�QXPEHU�RI�FKDUDFWHUV�SHU�OLQH�DQG�WKH�QXPEHU�RI�OLQHV�SHU�VFUHHQ�DQG�ZKHWKHU�WKH�GLV�
*'&����5�������



6\VWHP�,QLWLDOL]DWLRQ������������������������������������������������������������������������������������������������������������������������������������������������
SOD\�LV�FRORU�RU�PRQRFKURPH���7KH�VFUROO�PRGH�GHWHUPLQHV�KRZ�LQIRUPDWLRQ�LV�VFUROOHG��RU�PRYHG��

RQ�DQG�RII�WKH�VFUHHQ���7R�DFFHVV��W\SH�9�DQG�SUHVV�Enter �

7KH��7(67��FRPPDQG�UXQV�D�VHULHV�RI�EXLOW�LQ�WHVWV�WKDW�GLDJQRVH�SUREOHPV�\RX�PD\�EH�KDYLQJ�

ZLWK�\RXU�FRPSXWHU���7R�DFFHVV��W\SH�TEST�DQG�SUHVV�Enter ���

7KH�6(783�FRPPDQG�DFFHVVHV�WKH�6HWXS�&RQILJXUDWLRQ�3URJUDP���7R�DFFHVV�WKLV�SURJUDP��W\SH�

SETUP�DQG�SUHVV�Enter ���

7R�DFFHVV�WKH�UHVW�RI�WKH�520�PRQLWRU�FRPPDQGV��IROORZ�WKH�VDPH�V\QWD[�SURFHGXUH�DV�GLVFXVVHG�

LQ�WKH�6(783�FRPPDQG��

Zenith 386 Setup/Configuration Program
7KH�6HWXS�&RQILJXUDWLRQ�3URJUDP�OHWV�\RX�WHOO�WKH�FRPSXWHU�KRZ�\RXU�V\VWHP�LV�FRQILJXUHG���7KH�

IROORZLQJ�SURFHGXUH�LV�RQO\�IRU�D�=HQLWK�����

<RX�FDQ�VHW�WKH�WLPH�DQG�GDWH��HQWHU�WKH�DPRXQW�RI�PHPRU\�LQVWDOOHG�LQ�\RXU�FRPSXWHU��FKRRVH�

WKH�GULYH�\RX�ZDQW�\RXU�FRPSXWHU�WR�ERRW�IURP�ZKHQ�\RX�ILUVW�WXUQ�LW�RQ��HQWHU�WKH�W\SH�RI�YLGHR�

FDUG�\RX�KDYH��DQG�WHOO�WKH�FRPSXWHU�WKH�QXPEHU�DQG�W\SH�RI�IORSS\�DQG�KDUG�GLVN�GULYHV�\RX�KDYH�

VR�LW�UHFRJQL]HV�WKHP���<RX�FDQ�VORZ�GRZQ�WKH�FRPSXWHU�IRU�VSHFLDO�DSSOLFDWLRQV���<RX�FDQ�HQWHU�

DOO�WKLV�LQIRUPDWLRQ�IURP�WKH�NH\ERDUG�LQVWHDG�RI�VHWWLQJ�VZLWFKHV�DQG�LQVWDOOLQJ�MXPSHUV�OLNH�RQ�

HDUOLHU�FRPSXWHUV�

2QFH�\RX�XVH�WKH�6HWXS�&RQILJXUDWLRQ�3URJUDP�WR�FRQILJXUH�\RXU�FRPSXWHU��WKH�RQO\�WLPH�\RX�

QHHG�WR�XVH�LW�DJDLQ�LV�LI�\RX�FKDQJH�WKH�FRQILJXUDWLRQ�IRU�\RXU�FRPSXWHU�RU�LI�\RX�UHSODFH�WKH�EDW�

WHU\�RQ�WKH�EDFNSODQH�ERDUG���

Accessing the Program

7R�DFFHVV�WKH�6HWXS�&RQILJXUDWLRQ�3URJUDP�

�� $W�WKH��%RRW��SURPSW�

�

SUHVV�DQG�KROG�WKH�Ctrl��FRQWURO��DQG�Alt �DOWHUQDWH��NH\V�GRZQ��WKHQ�SUHVV�WKH�,QVHUW�
NH\���$IWHU�D�VKRUW�GHOD\��\RX�VHH�WKH�0RQLWRU�SURPSW�RQ�WKH�VFUHHQ�

�� 7\SH�Setup�DQG�SUHVV�Enter �

7KH�UHYHUVH�YLGHR�LPDJHV�\RX�VHH�RQ�WKH�GLVSOD\�DUH�WKH�IDFWRU\�VHOHFWLRQV�LQ�HDFK�ILHOG�RU�JURXS�

RI�RSWLRQV�

'LUHFWLRQV�IRU�SURFHHGLQJ�WKURXJK�WKH�SURJUDP�DUH�ORFDWHG�DW�WKH�ERWWRP�RI�WKH�GLVSOD\���7KHVH�

GLUHFWLRQV�FKDQJH�DV�\RX�JR�WKURXJK�WKH�SURJUDP���

Time and Date

:KHQ�\RX�HQWHU�WKH�WLPH�DQG�GDWH��XVH�

• The number keys to type in the time and date

• The Enter  key to lock in the selection

• The Backspace key to return to a position if you make a mistake.
*'&����5�������



������������������������������������������������������������������������������������������������������������������������������������������������6\VWHP�,QLWLDOL]DWLRQ

 is 
7KH�WLPH�LV�HQWHUHG�LQ�D����KRXU�IRUPDW�DV�VKRZQ�EHORZ���,W�LV�QRW�QHFHVVDU\�WR�W\SH�WKH�FRORQV��

WKH\�DUH�HQWHUHG�DXWRPDWLFDOO\�

XX:XX:XX

KRXU����������PLQXWHV�SDVW�WKH�KRXU����������VHFRQGV�LQWR�WKH�PLQXWH��������

7KH�GDWH�LV�HQWHUHG�LQ�WKH�IROORZLQJ�IRUPDW���,W�LV�QRW�QHFHVVDU\�WR�W\SH�WKH�VODVKHV��WKH\�DUH�HQWHUHG�

DXWRPDWLFDOO\�

;;�;;�;;;;

PRQWK���������GD\����������\HDU�����;�

7KH�UHVW�RI�WKH�6HWXS�&RQILJXUDWLRQ�3URJUDP�UHIOHFWV�VHWWLQJV�WKDW�ZHUH�HQWHUHG�DW�WKH�IDFWRU\���,I�

WKHVH�VHWWLQJV�DJUHH�ZLWK�\RXU�V\VWHP�FRQILJXUDWLRQ��WKHUH�LV�QR�UHDVRQ�WR�FKDQJH�WKHP���&KDQJH�

RQO\�WKH�UHYHUVH�YLGHR�VHOHFWLRQV�WKDW�GR�QRW�UHIOHFW�\RXU�V\VWHP�FRQILJXUDWLRQ���$OVR��LI�\RX�DGG�

WR�\RXU�V\VWHP��WKHVH�VHWWLQJV�PXVW�EH�FKDQJHG�WR�UHIOHFW�WKH�DGGLWLRQV���,Q�WKH�UHPDLQLQJ�ILHOGV��

XVH�

• The arrow keys to move from one field to another.

• The Space Bar and Backspace keys to make a selection in the field.  Your selection
locked in when you move to a new field.

• The Esc (escape) key to exit from the program when you are finished.  

7KHVH�DUH�WKH�FKRLFHV�\RX�FDQ�PDNH�

'67��'D\OLJKW�6DYLQJV�7LPH��¥�6HOHFW�Enabled�

%DVH�0HPRU\�6L]H�¥�&KRRVH�640K�RI�EDVH�PHPRU\�

([SDQVLRQ�0HPRU\�¥�&KRRVH�4096K�RI�H[SDQVLRQ�PHPRU\�

)ORSS\�'ULYH���¥�,QGLFDWHV�WKH�VL]H�RI�WKH�ILUVW�IORSS\�GULYH���<RXU�FRPSXWHU�LV�
VKLSSHG�IURP�WKH�IDFWRU\�ZLWK�D������0HJDE\WH�����LQFK�GULYH�

)ORSS\�'ULYH���¥�2SWLRQDO��DQ�H[WUD�GULYH�FDQ�PRXQW�KHUH�

%RRW�'ULYH�¥�&KRRVH�Floppy��WKHQ�Hard Disk�

9LGHR�'LVSOD\�¥�6HOHFW�Enhanced Graphics�

9LGHR�5HIUHVK�5DWH�¥�6HOHFW�WKH�HQWU\�WKDW�GHVFULEHV�WKH�SRZHU�OLQH�IUHTXHQF\�LQ�
\RXU�DUHD���,Q�WKH�8QLWHG�6WDWHV��LW�LV�W\SLFDOO\�60 Hz���,I�\RX�KDYH�WKH�ZURQJ�VHWWLQJ��
WKH�YLGHR�VFUHHQ�IOLFNHUV�

6SHHG�¥�6HOHFW�Fast�PRGH�

+DUG�'LVN�'ULYH���¥�7KLV�VHFWLRQ�RI�WKH�6HWXS�&RQILJXUDWLRQ�3URJUDP�PHQX�UHIOHFWV�
WKH�VSHFLILFDWLRQV�RI�\RXU�KLJK�FDSDFLW\�KDUG�GLVN�GULYH�

&RQWLQXH�ZLWK�WKH�SURFHGXUH�6WDUWLQJ�;(1,;�)URP�7KH�%RRW�)ORSS\�6HW�
*'&����5�������



6\VWHP�,QLWLDOL]DWLRQ������������������������������������������������������������������������������������������������������������������������������������������������
Zenith 486SX 25 MHz and 486DX 33 MHz Setup Procedures
:KHQ�ORDGLQJ�VRIWZDUH�RQ�D�=HQLWK������EH�DZDUH�WKDW�WKHVH�FRPSXWHUV�DUH�HTXLSSHG�ZLWK�,'(�

�,QWHOOLJHQW�'ULYH�(OHFWURQLFV��KDUG�GULYHV���7KH�GULYHV�DUH�ORZ�OHYHO�IRUPDWWHG�DW�WKH�IDFWRU\�E\�

WKH�PDQXIDFWXUHU���

<RX�GRQ
W�KDYH�WR�SHUIRUP�D�;(1,;�EDGWUDFN�VFDQ�DV�WKH�EDGWUDFNV�KDYH�DOUHDG\�EHHQ�LGHQWLILHG�

DQG�IODJJHG�DW�WKH�IDFWRU\���7R�E\SDVV�WKLV�VWHS��W\SH���4

7KH�=HQLWK�����3&V�KDYH�DQ�(,6$�EXV�RU�DQ�,6$�EXV���7R�LGHQWLI\�ZKLFK�\RX�KDYH��ORRN�DW�WKH�

GLVNV�VXSSOLHG�ZLWK�\RXU�������7KH�&RQILJXUDWLRQ�8WLOLWLHV�'LVN�LV�PDUNHG�DV�,6$�RU�(,6$���7KHUH�

LV�QR�ORQJHU�D��520��VHWXS�VFUHHQ�DYDLODEOH�WR�FRQILJXUH�WKH�FRPSXWHU�IURP�WKH�$/7�&75/�,16�

NH\�VHTXHQFH���7R�FRQILJXUH�WKH�FRPSXWHU��\RX�QRZ�PXVW�XVH�WKH�(,6$�RU�,6$�FRQILJXUDWLRQ�XWLO�

LW\�GLVN�WKDW�LV�VXSSOLHG�ZLWK�WKH�LQVWUXFWLRQ�PDQXDO��([FHSWLRQ��=HQLWK����';���0+]�=�6HOHFW�

�������7KH�IROORZLQJ�LV�D�EULHI�GHVFULSWLRQ�RI�KRZ�WR�XVH�WKLV�FRQILJXUDWLRQ�XWLOLW\����7KLV�PXVW�EH�

GRQH�EHIRUH�6&2�;(1,;�LV�ORDGHG�RQ�WKH�KDUG�GULYH��

�� 7XUQ�3&�RII�

�� ,QVHUW�WKH�&RQILJXUDWLRQ�8WLOLWLHV�'LVN�LQWR�WKH�ERRW�GULYH�

�� 7XUQ�3&�RQ�

�� $W�WKH�(,6$�6FUHHQ�SUHVV�Enter �WR�FRQWLQXH�

�� $W�WKH�:HOFRPH�ZLQGRZ��SUHVV�Enter �

�� $W�WKH�0DLQ�0HQX�VFUHHQ�XVH�WKH�DUURZ�NH\V�WR�KLJKOLJKW�&RQILJXUH�&RPSXWHU�DQG�
SUHVV�Enter �

�� $W�WKH�&RQILJXUH�&RPSXWHU�ZLQGRZ��XVH�WKH�DUURZ�NH\V�WR�KLJKOLJKW�&RQILJXUH�
&RPSXWHU�ª�$GYDQFHG�0HWKRG�DQG�SUHVV�Enter �

�� $�VFUHHQ�6\VWHP�&RQILJXUDWLRQ�2YHUYLHZ�DSSHDUV��WKHQ�D�ZLQGRZ�VD\LQJ�
/RDGLQJ�&RQILJXUDWLRQ�)LOHV�

�� :KHQ�WKH�ILOHV�DUH�ORDGHG�IURP�WKH�IORSS\�LQWR�PHPRU\��D�ZLQGRZ�DSSHDUV�ZLWK�WKH�PHV�
VDJH��&RQILJXUDWLRQ�)LOHV�/RDGHG�©�=�����6\VWHP�9HUVLRQ���QQ��
&RQWLQXH��3UHVV�Enter �

��� $W�WKLV�SRLQW��D�VFUHHQ�DSSHDUV�VKRZLQJ�\RX�WKH�ERDUGV�LQVWDOOHG�LQ�WKH�V\VWHP��H�J���6\VWHP�
ERDUG��PRQLWRU�FDUG�DQG�KDUG�IORSS\�GULYH�FRQWUROOHU���8VH�WKH�DUURZV�DQG�KLJKOLJKW�=����
6\VWHP�%RDUG�DQG�SUHVV�Enter ���<RX�GR�QRW�KDYH�WR�HQWHU�WKURXJK�HDFK�VORW�VHSDUDWHO\��
1R�PDWWHU�ZKHUH�\RX�HQWHU�\RX�FDQ�FRQILJXUH�WKH�HQWLUH�V\VWHP�VLQFH�LW�LV�RQO\�D�VWDUWLQJ�
SODFH���6R�LI�\RX�VWDUW�DW�WKH�V\VWHP�ERDUG��\RX�VWDUW�DW�WKH�EHJLQQLQJ�

��� 8VLQJ�WKH�DUURZ�NH\V�VFUROO�GRZQZDUG�DQG�YHULI\�WKDW�HDFK�HQWU\�RI�HDFK�LQVWDOOHG�RSWLRQ�
ERDUG�LV�WKH�VDPH�DV�WKH�IROORZLQJ�OLVWV�

Throughout this manual, the designation Enter  refers to the key that is 
labelled Enter.127(
*'&����5�������



������������������������������������������������������������������������������������������������������������������������������������������������6\VWHP�,QLWLDOL]DWLRQ
Z 486 System Board
SYSTEM BOARD INTERNALVersion n.nn

  Speed  Fast

  Slow Speed Option AT Compatible for 25 MHZ CPU

CACHE: QUEUE

  Cache Options Cache : ON Queue : 0

BOOT DEVICE

  Boot Device Floppy, Then Hard Disk

SYSTEM VIDEO PARAMETERS

  Default Video Type Enhanced Graphics

  Video Refresh Rate :  Slushing  60 Hz :  Non-Slushed

SYSTEM BOARD MEMORY

  System Board Base Memory Base:  640K

  System Board Extended Memory Extended:   3072K

  System Board EMS Memory EMS: 224K

1RWH�WKDW�WKLV�PHPRU\�FRQILJXUDWLRQ�PD\�GLIIHU�IURP�RWKHU�XQLWV�

NON-SYSTEM BOARD MEMORY

  Non-Configurable Additional Base memory      Base: 0K

  Non-Configurable Additional Extended memory  Base: 0K

SERIAL PORTS

  Serial Port 1 COM1

  Serial Port 2 COM2

PARALLEL PORT LPT1

Cachability of Slushed ROMs OEM and BIOS Enabled

IDE/Floppy Controller Board Mass Storage Device
IDE SUB-SYSTEM

  IDE Controller Enabled

  IDE Drive 0 IDE Auto-Configure

  IDE Drive 1 No Drive Present

FLOPPY SUBSYSTEM

  Floppy Drive Controller    Enabled

  Floppy Drive 0  3 1/2 1.44M Floppy Present

  Floppy Drive 1 No Floppy Present

  SCSI Disable
*'&����5�������



6\VWHP�,QLWLDOL]DWLRQ������������������������������������������������������������������������������������������������������������������������������������������������
Z649 Video Adapter Board
Host IRQ IRQ10

Host Ports     Ports 290-29F

Video Daughter Card    Installed

7KH�YLGHR�LQIRUPDWLRQ�PD\�YDU\�GHSHQGLQJ�RQ�\RXU�YLGHR�W\SH�LQVWDOOHG�

��� 7KHVH�HQWULHV�VKRXOG�EH��IDFWRU\�GHIDXOWV��EXW�LW�LV�SRVVLEOH�WKDW�WKH\�DUH�LQFRUUHFW�RU�KDYH�
LQDGYHUWHQWO\�EHHQ�FKDQJHG�DW�VRPH�SRLQW���,I�\RX�QHHG�WR�FKDQJH�DQ\�RI�WKHVH�VHOHFWLRQV��
MXVW�KLJKOLJKW�WKH�VHOHFWLRQ�XVLQJ�WKH�DUURZ�NH\V�DQG�SUHVV�Enter ���8VH�WKH�DUURZV�WR�KLJK�
OLJKW�WKH�FRUUHFWHG�VHOHFWLRQ���,I�\RX�KDYH�WR�PRYH�OHIW�WR�ULJKW�WR�PXOWLSOH�VHOHFWLRQV��\RX�
QHHG�WR�XVH�WKH�7$%�NH\���,Q�VRPH�VHOHFWLRQ�OLVWV��OLNH�WKH�PHPRU\�VFUHHQ���\RX�PD\�QHHG�
WR�VFUROO�XS�DQG�GRZQ�XVLQJ�WKH�DUURZ�NH\V���$IWHU�KLJKOLJKWLQJ�WKH�HQWU\�\RX�ZDQW��SUHVV�
Enter �

��� $IWHU�DOO�FKDQJHV�KDYH�EHHQ�PDGH��SUHVV�WKH�F10�NH\���$W�WKH�WRS�RI�WKH�VFUHHQ�XVH�WKH�DUURZ�
NH\V�WR�KLJKOLJKW�6\VWHP��DQG�SUHVV�Enter ���$W�WKH�H[LW�ZLQGRZ��KLJKOLJKW�([LW�XVLQJ�
WKH�DUURZ�NH\V�DQG�SUHVV�Enter ���+LJKOLJKW�6DYH�&RQILJXUDWLRQ�DQG�([LW�DQG�
SUHVV�Enter ���,I�\RX�ZHUH�VDWLVILHG�ZLWK�DOO�WKH�VHOHFWLRQV�DQG�GLG�QRW�FKDQJH�DQ\WKLQJ��H[LW�
WKURXJK�WKH�([LW��QR�FKDQJH�PHQX�VHOHFWLRQ�WR�EH�VDIH�

��� $W�WKH�\HOORZ�ZLQGRZ�SUHVV�Enter �WR�UHERRW���,I�QR�FRQILJXUDWLRQ�HUURU�PHVVDJHV�DSSHDU�
DW�WKH�WRS�RI�WKH�VFUHHQ��SODFH�WKH�6&2�;(1,;�1��ERRW�GLVN�LQ�'ULYH���DQG�UHERRW�

$GGLWLRQDO�1RWHV�

� ,I�DQ�RSWLRQDO�',*,%2$5'��(�LV�LQVWDOOHG��LW�LV�QRW�VHHQ�E\�WKH�(,6$�FRQILJXUDWLRQ�XWLOLW\���
:KHQ�\RX�ERRW�XS�DIWHU�LQVWDOOLQJ�*76�VRIWZDUH��\RX�VHH�D�PHVVDJH�WKDW�WKH�ERDUG�LV�RU�LV�
QRW�LQVWDOOHG�

� ,W�LV�D�JRRG�LGHD�WR�PDNH�D�FRS\�RI�WKLV�GLVN�DQG�XVH�WKDW�FRS\�WR�FRQILJXUH�WKH�V\VWHP���8VH�
WKH�'26�GLVNFRS\�XWLOLW\�

&RQWLQXH�ZLWK�WKH�SURFHGXUH�6WDUWLQJ�;(1,;�)URP�7KH�%RRW�)ORSS\�6HW�

Zenith 433Dh 33 MHz Setup Procedures
7KH�=HQLWK����'K�FRPHV�ZLWK�RQO\�RQH�VHULDO�SRUW���)RU�DQ�DGGLWLRQDO�VHULDO�SRUW��&RP�����\RX�

PXVW�DGG�WKH�+3�����%�6HULDO�3DUDOOHO�,QWHUIDFH�&DUG���7KLV�FDUG�DOVR�VXSSRUWV�DQ�DGGLWLRQDO�

SULQWHU�SRUW���%HIRUH�LQVHUWLQJ�WKH�FDUG��YHULI\�WKDW�WKH�IROORZLQJ�MXPSHUV�DUH�VHW�FRUUHFWO\�

-XPSHUV�3��3��VHW�IRU�SER-B

-XPSHUV�3��3��VHW�IRU�PAR-B

0RGH�MXPSHU�VHW�IRU�AT

:KHQ�ORDGLQJ�VRIWZDUH�RQ�DQ�,'(�RU�(6',�KDUG�GULYH��EH�DZDUH�WKDW�WKHVH�FRPSXWHUV�DUH�

HTXLSSHG�ZLWK�,'(��,QWHOOLJHQW�'ULYH�(OHFWURQLFV��KDUG�GULYHV���7KH�GULYHV�DUH�ORZ�OHYHO�IRUPDWWHG�

DW�WKH�IDFWRU\�E\�WKH�PDQXIDFWXUHU�

<RX�GR�QRW�KDYH�WR�SHUIRUP�D�;(1,;�EDGWUDFN�VFDQ�DV�WKH�EDGWUDFNV�KDYH�DOUHDG\�EHHQ�LGHQWLILHG�

DQG�IODJJHG�DW�WKH�IDFWRU\���7R�E\SDVV�WKLV�VWHS��W\SH���Q

7KH�=HQLWK����'K�3&�KDV�DQ�,6$�EXV���7KH�&RQILJXUDWLRQ�8WLOLWLHV�'LVN�LV�PDUNHG�DV�,6$���7KHUH�

LV�QR�ORQJHU�D�520�VHWXS�VFUHHQ�DYDLODEOH�WR�FRQILJXUH�WKH�FRPSXWHU�IURP�WKH�$/7�&75/�,16�

NH\�VHTXHQFH���7R�FRQILJXUH�WKH�FRPSXWHU��\RX�PXVW�XVH�WKH�,6$�FRQILJXUDWLRQ�XWLOLW\�GLVN�WKDW�LV�

VXSSOLHG�ZLWK�WKH�LQVWUXFWLRQ�PDQXDO���+HUH�LV�D�EULHI�GHVFULSWLRQ�RI�KRZ�WR�XVH�WKLV�FRQILJXUDWLRQ�

XWLOLW\���7KLV�PXVW�EH�GRQH�EHIRUH�6&2�;(1,;�LV�ORDGHG�RQ�WKH�KDUG�GULYH�
*'&����5�������



������������������������������������������������������������������������������������������������������������������������������������������������6\VWHP�,QLWLDOL]DWLRQ
�� 3RZHU�RII�WKH�3&�

�� ,QVHUW�WKH�,6$�&RQILJXUDWLRQ�8WLOLWLHV�GLVN�LQWR�WKH�ERRW�GULYH�DQG�DSSO\�SRZHU�WR�WKH�3&�

�� 7KH�=HQLWK�/RJR�VFUHHQ�FRPHV�XS��SUHVV�Enter �

�� :KHQ�WKH�OLVW�RI�FRQILJXUDWLRQV�DSSHDUV��VHOHFW�LW�DQG�SUHVV�Enter �

�� 7KH�FRQILJXUDWLRQ�VFUHHQ�DSSHDUV���(QVXUH�WKDW�HDFK�SDUDPHWHU�LV�VHW�DV�GHVFULEHG�EHORZ���
7R�FKDQJH�VHWWLQJV��KLJKOLJKW�WKH�VHWWLQJ�\RX�ZLVK�WR�FKDQJH�ZLWK�WKH�FXUVRU�DQG�SUHVV�En-
ter ���7KLV�EULQJV�\RX�WR�D�VXE�PHQX���8VH�WKH�WDE�DQG�DUURZ�NH\V�WR�FKDQJH�WKH�VHOHFWLRQV���
:KHQ�FKDQJHV�DUH�FRPSOHWHG��SUHVV�<Esc>��(VFDSH�NH\��DQG�WKHQ�F10���6HOHFW�Save Con-
figuration and reboot the PC�

6HWWLQJV�

System Board V1.07 (may differ)

Speed Fast

Cache Cache On

Boot Device Floppy then Hard Drive

System Board Video Video Enabled

Video Settings EGA/VGA:60HZ:Slushed

System Board Memory 8m => 640K + 7 (may differ)

*Hard Drive System Controller Enabled

�6XE�0HQX�

Controller Drive 0 Drive 1

*Enabled     *Auto IDE  None

Floppy Drive System Floppy Drive Controller Enabled

LAN System Disabled

Windows Accelerator Not Present

SCSI Port SCSI Disabled

Serial Port COM1

Parallel Port LPT1

PS/2 Mouse Disabled

Optional Serial Port* Disabled


�1RWH�WKDW�LI�D�VHFRQG�VHULDO�SRUW�LV�DGGHG��LW�VKRXOG�DOZD\V�EH�GLVDEOHG�

&RQWLQXH�ZLWK�WKH�SURFHGXUHV�6WDUWLQJ�;(1,;�)URP�7KH�%RRW�)ORSS\�6HW�

Zenith 486DX-66MHz Z-Select 100 Setup Procedures
:KHQ�ORDGLQJ�VRIWZDUH�RQ�D�=HQLWK������EH�DZDUH�WKDW�WKHVH�FRPSXWHUV�DUH�HTXLSSHG�ZLWK�,'(�

�,QWHOOLJHQW�'ULYH�(OHFWURQLFV��KDUG�GULYHV���7KH�GULYHV�DUH�ORZ�OHYHO�IRUPDWWHG�DW�WKH�IDFWRU\�E\�

WKH�PDQXIDFWXUHU�

<RX�GR�QRW�KDYH�WR�SHUIRUP�D�;(1,;�EDGWUDFN�VFDQ�DV�WKH�EDGWUDFNV�KDYH�DOUHDG\�EHHQ�LGHQWLILHG�

DQG�IODJJHG�DW�WKH�IDFWRU\���7R�E\SDVV�WKLV�VWHS��W\SH���Q
*'&����5�������



6\VWHP�,QLWLDOL]DWLRQ������������������������������������������������������������������������������������������������������������������������������������������������
)ROORZLQJ�DUH�WKH�VHWXS�SDUDPHWHUV�QHHGHG�WR�UXQ�*76�VRIWZDUH�RQ�WKH�=�6HOHFW�����������7KHVH�

PXVW�EH�SHUIRUPHG�EHIRUH�ORDGLQJ�;(1,;�RQ�WKH�3&���7R�VWDUW�WKH�SURFHGXUH��SUHVV�

CTRL-ALT-S���

Standard System Parameters

System Time: xx:xx:xx Numlock on at boot?

System Date: xx/xx/xx [yes] *

Diskette A: 3.5" 1.44 Mb

Diskette B: Not Installed

Hard Disk 1: Auto-Type 1

Hard Disk 2: Not Installed

Base Memory: 640K

Extended Memory: 7296K (may be different)

Video Type: VGA/EGA

Keyboard: Installed


�<RXU�SUHIHUHQFH
(Hit Page Down key for next page)

Advanced CMOS Setup

  *1. Serial Port 2/Modem Port[COM] [IRQ3]

 Serial Port 1: [COM1][IRQ4]

 COM3/COM4 Base: [3e8/2e8]

 **2. Parallel Port: [LPT3]   [OUTPUT ONLY]

Hard Disk 1: [Standard PIO]

Hard Disk 2: [Standard PIO]

Floppy Controller:[Enabled]

IDE Controller: [Enabled]

Password: Not Installed

Power Management: IDE Power Down[Disabled]

Video Power Down [Disabled]

��
�,I�DGGLWLRQDO�VHULDO�SRUW�LV�LQVWDOOHG�



�,I�DGGLWLRQDO�SDUDOOHO�SRUW�LV�LQVWDOOHG�

&RQWLQXH�ZLWK�WKH�SURFHGXUH�6WDUWLQJ�;(1,;�)URP�7KH�%RRW�)ORSS\�6HW�
*'&����5�������



������������������������������������������������������������������������������������������������������������������������������������������������6\VWHP�,QLWLDOL]DWLRQ
Starting XENIX From the Boot Floppy Set
)ROORZ�WKH�VWHSV�EHORZ��UHPHPEHULQJ�WR�SUHVV�Enter �DIWHU�\RX�W\SH�\RXU�UHVSRQVHV�RQ�WKH�NH\�

ERDUG�

,I�\RX�DUH�LQVWDOOLQJ�6&2�;(1,;�RQ�DQ�(6',�KDUG�GULYH��ILUVW�LQLWLDOL]H�WKH�KDUG�GULYH�ZLWK�D�ORZ�

OHYHO�IRUPDW���%XW�\RX�PXVW�QRW�GR�WKLV�ZLWK�D�=HQLWK�����RU������RU�QHZHU�PRGHOV��6HH�HDUOLHU�

GHVFULSWLRQV�IRU�����DQG��������7KH�ORZ�OHYHO�IRUPDW�PD\�EH�DFFRPSOLVKHG�ZLWK�=HQLWK
V�'26�

35(3�RU�DQ\�RWKHU�FRPPHUFLDOO\�DYDLODEOH�ORZ�OHYHO�IRUPDWWLQJ�VRIWZDUH�

,I�\RX�DUH�XVLQJ�DQ�,%0�9DOXH�3RLQW��\RX�PD\�QHHG�WR�RUGHU�IURP�*'&�D�VSHFLDO�VRIWZDUH�SDFN�

DJH�WKDW�LQFOXGHV�D�VSHFLDO�1��GLVN���7KH�,%0�9DOXH�3RLQW�GRHV�QRW�XVH�WKH�;(1,;����PF�YHU�

VLRQ���1HZHU�YHUVLRQV�RI�WKH�9DOXH�3RLQW�PD\�QRW�QHHG�WKLV�VSHFLDO�1��GLVN���,I�\RX�DUH�QRW�VXUH�

RI�WKH�UHTXLUHPHQWV�RI�\RXU�9DOXH�3RLQW��FRQWDFW�*HQHUDO�'DWD&RPP�6HUYLFH�

�

�� ,QVHUW�WKH�%227�1��GLVNHWWH�LQWR�WKH�WRS�GULYH���,I�\RX�KDYH�PRUH�WKDQ�RQH�IORSS\�GULYH��
XVH�WKH�SULPDU\�GULYH��VRPHWLPHV�FDOOHG�WKH�ERRW�GULYH����&KHFN�\RXU�FRPSXWHU�KDUGZDUH�
PDQXDO�LI�\RX�DUH�QRW�VXUH�ZKLFK�GULYH�LV�WKH�SULPDU\�GULYH�

�� 7XUQ�RQ�\RXU�FRPSXWHU���

�� 7KH�FRPSXWHU�ORDGV�WKH�;(1,;�ERRWVWUDS�SURJUDP�IURP�WKH�GLVNHWWH�DQG�H[HFXWHV�LW���,Q�WKH�
XSSHU�OHIW�FRUQHU�RI�WKH�VFUHHQ��WKH�FRPSXWHU�PD\�GLVSOD\�WKH�WRWDO�DPRXQW�RI�PHPRU\�LQ�
VWDOOHG���1H[W��\RX�VHH��

XENIX System V

Boot

:

�� 3UHVV�Enter �WR�ERRW�IURP�WKH�IORSS\�GULYH�

�� <RX�VHH�WKLV�PHVVDJH��

fd(64)xenixroot=fd(64)swap=ram(0)pipe=ram(1)swaplo=0nswap=1000 ronly 

/HDYH�WKH�%227�1��IORSS\�LQ�WKH�GULYH�

�� $IWHU�;(1,;�LV�ORDGHG�LQ�PHPRU\��WKH�V\VWHP�GLVSOD\V�LQIRUPDWLRQ�FRQFHUQLQJ�PHPRU\�
DOORFDWLRQ�DORQJ�ZLWK�RWKHU�V\VWHP�LQIRUPDWLRQ�

7KH�V\VWHP�QRZ�SHUIRUPV�D�VHOI�FKHFN�WR�GHWHUPLQH�LI�WKHUH�DUH�DQ\�SUREOHPV�ZLWK�WKH�
KDUGZDUH��

If you are using an IBM PS/2, ensure that you have the correct version of SCO 
XENIX for the PS/2 (SCO XENIX 386mc 2.3.4).

During the loading procedure, using a 3.5 inch floppy drive and loading XENIX
version GT, you may be asked to install the disk labelled FILE SYSTEM.  At that
time, remove the N1 disk and install the N2 disk.

127(
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6\VWHP�,QLWLDOL]DWLRQ������������������������������������������������������������������������������������������������������������������������������������������������
7KH�OHWWHUV�$�=�DSSHDU�LQ�VXFFHVVLRQ����1RWH�WKDW�WKH�OHWWHUV�RYHUZULWH�HDFK�RWKHU�DV�WKH\�
DSSHDU�

�� $IWHU�WKH�OHWWHU�=�LV�GLVSOD\HG��WKH�IROORZLQJ�PHVVDJH�DSSHDUV�

1R�VLQJOH�XVHU�ORJLQ�SUHVHQW

(QWHULQJ�6\VWHP�0DLQWHQDQFH�0RGH

,I�WKH�OHWWHUV�VWRS�DSSHDULQJ�EHIRUH�WKH�OHWWHU�=�LV�UHDFKHG��UXQ�KDUGZDUH�GLDJQRVWLFV�DV�
H[SODLQHG�LQ�\RXU�FRPSXWHU�PDQXDO��FRUUHFW�DQ\�LGHQWLILHG�SUREOHPV��DQG�VWDUW�WKH�
LQVWDOODWLRQ�SURFHGXUH�DJDLQ�IURP�WKH�EHJLQQLQJ���,I�WKH�OHWWHUV�VWRS�DJDLQ��FDOO�WKH�6XSSRUW�
&HQWHU�OLVWHG�RQ�WKH�LQIRUPDWLRQ�FDUG�DQG�EH�SUHSDUHG�WR�WHOO�WKHP�DW�ZKDW�OHWWHU�WKH�GLVSOD\�
HQGHG���7KH�VHOI�FKHFN�XVLQJ�OHWWHUV�$�=�RFFXUV�HYHU\�WLPH�\RX�EULQJ�XS�\RXU�;(1,;�
V\VWHP�

�� 2QFH�WKH�V\VWHP�EHJLQV�WR�UXQ��WKH�IROORZLQJ�PHQX�DSSHDUV��

Keyboard Selection

1.  American

2.  British

3.  French

4.  German

5.  Italian

6.  Spanish

8VH�WKH�1XPHULF�.H\SDG�LI�SUHVHQW��XVLQJ��180�/2&.!�LI�QHFHVVDU\��WR�VHOHFW�RQH�RI�WKH�
DERYH�RSWLRQV�

6HOHFW�WKH�RSWLRQ�WKDW�FRUUHVSRQGV�WR�\RXU�NH\ERDUG�

�� 7KH�IROORZLQJ�PHVVDJH�LV�GLVSOD\HG�

XENIX System V Hard Disk Initialization

What type of disk controller will be supporting this disk?

1. Standard disk support (ST506, MFM, RLL, ESDI, IDE)

2. OMTI 8620 or OMTI 8627

3. SCSI

5HVSRQG�WR�WKLV�TXHVWLRQ�E\�SUHVVLQJ������RU���DQG�WKH�Enter �NH\���0RVW�DSSURYHG�706�
&RQWUROOHUV�XVH�D�VWDQGDUG�GLVN�������,I�\RX�DUH�XVLQJ�D�6&6,�LQWHUIDFH��\RX�PXVW�VHOHFW�����
$GGLWLRQDOO\��\RX�PXVW�HQVXUH�WKDW�WKH�LQWHUIDFH�FDUG�LV�DQ�$GDSWHU�������WKH�RQO\�6&6,�
DGDSWHU�VXSSRUWHG�E\�6&2�;(1,;���)RU�VRPH�QHZHU�PDFKLQHV�WKDW�XVH�D�6&6,���ERDUG�IRU�
LQFUHDVHG�VSHHG��WKLV�LQWHUIDFH�LV�QRW�UHFRJQL]HG�E\�6&2�;(1,;���<RX�PXVW�DOVR�HQVXUH�
WKDW�\RXU�KDUG�GULYH�GRHV�QRW�XVH�PRUH�WKDQ�������F\OLQGHUV���6&2�;(1,;�FDQQRW�DGGUHVV�
F\OLQGHUV� !��������7R�JHW�DURXQG�WKLV�SUREOHP��\RX�PXVW�DGMXVW�WKH�VHFWRUV�KHDGV�
LQIRUPDWLRQ�WR�FKDQJH�WKH�QXPEHU�RI�F\OLQGHUV���%\�GRLQJ�WKLV��D�VPDOO�DPRXQW�RI�VWRUDJH�
VSDFH�PD\�EH�ORVW�
*'&����5�������



������������������������������������������������������������������������������������������������������������������������������������������������6\VWHP�,QLWLDOL]DWLRQ
Preparing the Hard Disk
7KH�IROORZLQJ�VWHSV�GHVFULEH�KRZ�WR�LQLWLDOL]H�WKH�KDUG�GLVN���7KLV�LQFOXGHV�PDSSLQJ�EDG�WUDFNV�

�EDG�VSRWV��RQ�WKH�GLVN�VR�WKDW�WKH\�DUH�DYRLGHG�E\�WKH�RSHUDWLQJ�V\VWHP�DQG�FUHDWLQJ�RQH�GLVN�SDU�

WLWLRQ�DQG�RQH�ILOH�V\VWHP�

�� <RX�VHH�WKH�PHVVDJH�

During installation you may choose to overwrite all or part of the 
present contents of your hard disk. Do you wish to continue? (y/n)

,I�\RX�ZDQW�WR�VDYH�DQ\�ILOHV��HQWHU�Q�DQG�SUHVV�Enter ���,I�\RX�GR�QRW�KDYH�DQ\�ILOHV�\RX�
ZDQW�WR�VDYH��HQWHU�\�DQG�SUHVV�Enter �

�� :KHQ�\RX�UHVSRQG��\HV���\RX�VHH�LQIRUPDWLRQ�DERXW�\RXU�KDUG�GLVN�DQG�WKLV�PHQX�

Hard Disk Drive 0 Configuration

1.  Display current disk parameters

2.  Modify current disk parameters

3.  Select default disk parameters

Enter  an option or "q" to quit:

<RX��DW�WKLV�SRLQW��VKRXOG�VHOHFW�RSWLRQ����6HOHFW�GHIDXOW�GLVN�SDUDPHWHUV��DQG�SUHVV�Enter �

,I�\RX�KDYH�D�VWDQGDUG�KDUG�GLVN��RQH�WKDW�LV�VXSSRUWHG�E\�\RXU�FRPSXWHU�KDUGZDUH�RU�
VSHFLDO�EDVHFDUG�520��HQWHU�T�IROORZHG�E\�Enter �WR�FRQWLQXH�WKH�LQVWDOODWLRQ�

(QWHULQJ�T�DW�WKLV�SRLQW�VHOHFWV�WKH�GHIDXOW�SDUDPHWHUV�IRU�\RXU�KDUG�GLVN���8QOHVV�\RX�NQRZ�
WKDW�\RXU�GLVN�LV�QRQVWDQGDUG��DVVXPH�WKDW�LW�LV�VWDQGDUG�DQG�HQWHU�T�WR�FRQWLQXH�\RXU�
LQVWDOODWLRQ���6NLS�WR�6WHS���

,I�\RXU�GLVN�LV�QRQVWDQGDUG��\RX�PXVW�LQSXW�LQIRUPDWLRQ�WKDW�RYHUULGHV�WKH�520�GLVN�
FRQILJXUDWLRQ�LQIRUPDWLRQ��UHSODFLQJ�LW�ZLWK�QHZ�LQIRUPDWLRQ���,I�\RX�DUH�XQVXUH�RI�ZKDW�
SDUDPHWHUV�WR�HQWHU�IRU�\RXU�QRQVWDQGDUG�GLVN��FRQWDFW�\RXU�GLVN�PDQXIDFWXUHU�IRU�WKLV�
LQIRUPDWLRQ�

�� ,I�\RXU�GLVN�LV�QRQVWDQGDUG��VHOHFW�RSWLRQ���WR�YLHZ�WKH�FXUUHQW�GLVN�SDUDPHWHUV���1H[W��VHOHFW�
RSWLRQ���WR�PRGLI\�WKHP�DV�QHFHVVDU\���:KHQ�\RX�HQWHU�HLWKHU�����RU�����\RX�VHH�WKH�IRO�
ORZLQJ�GLVSOD\�

Disk Parameters     Values

------------------------------------          

1. Cylinders        value

2. Heads            value

3. Write Reduce     value

4. Write Precomp    value

5. Ecc              value

If you have files on the hard disk that you wish to save, respond n and the 
installation is aborted and the system shut down automatically.  You should then 
reboot the computer, back up any files you want to save, and restart the XENIX 
installation procedure from the beginning.

127(
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6\VWHP�,QLWLDOL]DWLRQ������������������������������������������������������������������������������������������������������������������������������������������������
6. Control          value

7. Landing Zone     value

8. Sectors/track    value

,Q�WKH�DFWXDO�GLVSOD\��YDOXH�LV�UHSODFHG�ZLWK�WKH�GHIDXOW�YDOXH�IRU�WKDW�YDULDEOH�

�� ,I�\RX�HQWHUHG�D������\RX�QRZ�VHH�WKH�ILUVW�PHQX�DJDLQ���,I�\RX�HQWHUHG�D������\RX�DUH�QRZ�
SURPSWHG��

Enter  a parameter to modify or q to return to the main menu:

(QWHU�D�QXPEHU�������WR�FKDQJH�WKH�GLVN�SDUDPHWHUV��RU�T�WR�UHWXUQ�WR�WKH�SUHYLRXV�PHQX�

(QWHU�WKH�QHZ�YDOXH�RU�SUHVV�Enter �WR�XVH�WKH�H[LVWLQJ�YDOXH�

,I�\RX�ZLVK�WR�FKDQJH�WKH�YDOXH��HQWHU�D�QHZ�YDOXH�QRZ��RU�SUHVV�Enter �WR�XVH�WKH�H[LVWLQJ�
YDOXH�

�� $IWHU�\RX�ILQLVK�FKDQJLQJ�WKH�GLVN�SDUDPHWHUV��HQWHU�T�WR�UHWXUQ�WR�WKH�PDLQ�PHQX���1H[W��
HQWHU�T�DJDLQ�WR�VDYH�WKH�FKDQJHV�\RX�PDGH��([LWLQJ�E\�HQWHULQJ�T�RYHUZULWHV�DQ\�SDUDPH�
WHUV�\RX�KDYH�FKDQJHG�ZLWK�WKH�QHZ�YDOXHV���7R�UHVWRUH�WKH�GHIDXOW�SDUDPHWHUV�DIWHU�PDNLQJ�
PRGLILFDWLRQV��HQWHU���IURP�WKH�ILUVW�PHQX�

�� 7KH�LQVWDOODWLRQ�SURJUDP�SUHSDUHV�WR�SDUWLWLRQ�WKH�KDUG�GLVN�

$IWHU�D�PRPHQW��\RX�VHH�WKLV�SDUWLWLRQLQJ�PHQX�

1.  Display Partition Table

2.  Use Entire Disk for XENIX

3.  Create XENIX Partition

4.  Activate Partition

5.  Delete Partition

Enter  your choice or q to quit:

6HOHFW�RSWLRQ���DQG�SUHVV�Enter �

7KH�IROORZLQJ�SDUWLWLRQLQJ�WDEOH�GLVSOD\V�

 Current Hard Disk Drive: /dev/"XYZ"

����

Total disk size: nnnn tracks �P�UHVHUYHG�IRU�PDVWHUERRW�DQG�GLDJQRVWLFV�

The "Cylinders" value refers to the number of cylinders on the entire hard disk 
and should not be confused with the number of cylinders allocated (or intended 
to be allocated) to a given partition.

3DUWLWLRQ 6WDWXV 7\SH 6WDUW (QG 6L]H
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,I�\RX�KDYH�SUHYLRXVO\�LQVWDOOHG�DQ�RSHUDWLQJ�V\VWHP�RQ�\RXU�GLVN��WKH�SDUWLWLRQLQJ�WDEOH�
FRQWDLQV�LQIRUPDWLRQ���,I�QRW��LW�LV�HPSW\���

,I�DQ\�RWKHU�RSHUDWLQJ�V\VWHPV�ZHUH�SUHYLRXVO\�LQVWDOOHG�RQ�\RXU�V\VWHP��\RX�DOVR�VHH�WKH�
IROORZLQJ�ZDUQLQJ�PHVVDJH�

Warning! All data on your disk will be lost!

Do you wish to continue? (y/n)

(QWHU�\�DQG�SUHVV�Enter ���7KLV�HQVXUHV�WKDW�WKHUH�LV�RQH�SDUWLWLRQ�RQ�WKH�ZKROH�GLVN�IRU�
;(1,;���7KH�QHZ�SDUWLWLRQLQJ�WDEOH�LV�WKHQ�GLVSOD\HG���

�� 3UHVV�Enter �DQG�\RX�VHH�WKH�SDUWLWLRQLQJ�PHQX���<RX�KDYH�QRZ�VHW�XS�WKH�;(1,;�SDUWLWLRQ�
RQ�\RXU�KDUG�GLVN���7R�FRQWLQXH�ZLWK�WKH�QH[W�VWHS�LQ�WKH�LQVWDOODWLRQ�SURFHGXUH��HQWHU�T�DQG�
SUHVV�Enter �

�� 1RZ�\RX�VHH�D�PHQX�IRU�YHULI\LQJ�GLVN�LQWHJULW\���8VLQJ�WKLV�PHQX��\RX�FDQ�VFDQ�\RXU�KDUG�
GLVN�IRU�GHIHFWLYH�WUDFNV���$Q\�IODZHG�ORFDWLRQV�DUH�PDSSHG�WR�JRRG�WUDFNV�HOVHZKHUH�RQ�WKH�
GLVN���,W�DOVR�FUHDWHV�D�EDG�WUDFN�WDEOH��ZKLFK�LV�D�OLVW�RI�DOO�WKH�EDG�WUDFNV�RQ�\RXU�KDUG�GLVN�
�<RX�VKRXOG�DOVR�KDYH�D�EDG�WUDFN�OLVW�IURP�WKH�WRS�RI�\RXU�KDUG�GLVN�GULYH��

7KH�PDLQ�EDGWUDFN�PHQX�ORRNV�OLNH�WKLV��

1.  Print Current Bad Track Table

2.  Scan Disk (You may choose Read-Only or Destructive later)

3.  Add Entries to Current Bad Track Table by Cylinder/Head Number

4.  Add Entries to Current Bad Track Table by Sector Number

5.  Delete Entries Individually from Current Bad Track Table

6.  Delete All Entries from Bad Track Table

Please enter your choice or q to quit: 

,I�XVLQJ�D�=HQLWK�����RU�QHZHU�PRGHO�RU�DQ\�3&�ZLWK�DQ�,'(�KDUG�GULYH��SUHVV�T��DQG�JR�WR�
6WHS����

(QWHU����WKHQ�SUHVV�Enter �

�� <RX�VHH�WKH�IROORZLQJ�VXEPHQX�

1.  Scan entire XENIX partition

2.  Scan a specified range of tracks

3.  Scan a specified file system 

6HOHFW�RSWLRQ���

��� $IWHU�\RX�VHOHFW�WKH�DUHD�\RX�ZDQW�VFDQQHG��\RX�DUH�JLYHQ�WKH�FKRLFH��

1.  Quick scan (approximately 7 megabytes/min)

2.  Thorough scan (approximately 1 megabyte/min) 

6HOHFW�RSWLRQ���

��� <RX�DUH�SURPSWHG��

Do you want this to be a destructive scan? (y/n) 

(QWHU�\���<RX�DUH�ZDUQHG��



6\VWHP�,QLWLDOL]DWLRQ������������������������������������������������������������������������������������������������������������������������������������������������
This will destroy the present contents of the region you are 
scanning.

Do you wish to continue? (y/n) 

(QWHU�\�DQG�SUHVV�Enter ���<RX�VHH�WKH�IROORZLQJ�PHVVDJH��

Scanning in progress, press q to interrupt at any time.  

��� $IWHU�\RX�UHVSRQG�WR�WKH�DERYH�SURPSWV��WKH�SURJUDP�VFDQV�WKH�;(1,;�SDUWLWLRQ�IRU�IODZV���
7KH�ODUJHU�\RXU�GLVN��WKH�ORQJHU�WKH�VFDQQLQJ�SURFHVV�WDNHV��D����PHJDE\WH�GLVN�WDNHV�DS�
SUR[LPDWHO\����PLQXWHV�IRU�D�WKRURXJK�VFDQ�LI�WKH�GLVN�KDV�QHYHU�EHHQ�LQLWLDOL]HG�EHIRUH��

$V�WKH�GLVN�LV�VFDQQHG��WKH�QXPEHU�RI�HDFK�WUDFN�LV�H[DPLQHG��DQG�WKH�SHUFHQWDJH�RI�WKH�GLVN�
DOUHDG\�VFDQQHG�LV�GLVSOD\HG�

Destructively scanning track nnn/n, xx% of scan completed. 

3UHVVLQJ�WKH�T�NH\�DW�DQ\�WLPH�LQWHUUXSWV�WKH�VFDQ���,I�\RX�SUHVV�T�WR�LQWHUUXSW�WKH�VFDQ��\RX�
GR�QRW�QHHG�WR�SUHVV�Enter ���<RX�DUH�DVNHG�ZKHWKHU�WR�FRQWLQXH�VFDQQLQJ�RU�SUHVV�Enter �
WR�UHWXUQ�WR�WKH�PDLQ�PHQX�

:KHQHYHU�D�GHIHFWLYH�WUDFN�LV�IRXQG��WKH�ORFDWLRQ�RI�WKDW�WUDFN�LV�OLVWHG�XVLQJ�ERWK�WKH�VHFWRU�
QXPEHU�DQG�F\OLQGHU�KHDG�FRQYHQWLRQV���

'HIHFWLYH�WUDFN�LQIRUPDWLRQ�LV�HQWHUHG�LQWR�WKH�EDG�WUDFN�WDEOH�DQG�DSSHDUV�RQ�WKH�VFUHHQ���
$Q�H[DPSOH�RI�D�EDG�WUDFN�PLJKW�EH��

wd: ERROR: on fixed disk ctrl=0, dev=0/47, block=31434, cmd-
=00000020, status=00005180, sector=62899, cylinder/head = 483/4 

��� :KHQ�WKH�VFDQ�LV�FRPSOHWH��WKH�PHQX�UHDSSHDUV���6HOHFW�RSWLRQ���WR�VHH�WKH�UHVXOWV�RI�WKH�
VFDQ���<RXU�EDG�WUDFN�WDEOH�PLJKW�ORRN�OLNH�WKLV�

 Defective Tracks

3UHVV�Enter �WR�FRQWLQXH�

3UHVV�Enter �WR�UHWXUQ�WR�WKH�PDLQ�PHQX�

%HFDXVH�PRVW�IODZV�DUH�PDUJLQDO�RU�LQWHUPLWWHQW��\RXU�GLVN�IODZ�PDS�SUREDEO\�OLVWV�PRUH�
EDG�WUDFNV�WKDQ�WKH�VFDQQLQJ�SURFHVV�UHYHDOV����,I�VR��\RX�VKRXOG�QRZ�DGG�WKHVH�GHIHFWLYH�
WUDFNV�WR�WKH�EDG�WUDFNV�WDEOH��,I�\RX�DUH�XVLQJ�DQ�(6',�KDUG�GLVN�FRQWUROOHU��LW�LV�QRW�
SRVVLEOH�WR�HQWHU�DGGLWLRQDO�EDG�WUDFNV�WR�WKLV�WDEOH����7KH�ORZ�OHYHO�IRUPDW�IURP�6WHS���DQG�
;(1,;�EDG�WUDFN�VFDQ�DXWRPDWLFDOO\�IODJV�DQ\�EDG�WUDFNV��

6HOHFW�HLWKHU�RSWLRQ���RU�RSWLRQ���GHSHQGLQJ�XSRQ�WKH�IRUPDW�RI�WKH�IODZ�PDS�IXUQLVKHG�ZLWK�
\RXU�GLVN���(QWHU�WKH�GHIHFWLYH�WUDFNV��RQH�SHU�OLQH���'R�QRW�ZRUU\�DERXW�HQWHULQJ�D�QXPEHU�

&\OLQGHU +HDG 6HFWRU�1XPEHU�V�

� ��� � �����������

If there is a flaw in the first few tracks of the XENIX partition, you must return 
to the previous installation step.  Repartition the disk so that the XENIX 
partition no longer includes the defective tracks.  You  have to experiment to 
determine how many tracks to exclude.  Leave these defective tracks 
unassigned to any operating system.  When you finish repartitioning the disk, 
check the disk integrity again and scan the disk for further flaws.  Repeat this 
process until you find no flaws in the first few tracks.
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WKDW�KDV�DOUHDG\�EHHQ�IRXQG�E\�WKH�VFDQQLQJ�SURFHVV�RU�DFFLGHQWDOO\�HQWHULQJ�D�QXPEHU�
WZLFH���'XSOLFDWH�HQWULHV�DUH�LJQRUHG���,I�\RX�PDNH�D�PLVWDNH��HQWHU�T�DQG�SUHVV�Enter ���
<RX�FDQ�DOZD\V�GHOHWH�DFFLGHQWDO�HQWULHV�IURP�WKH�EDG�WUDFN�PHQX�

��� ,I�\RXU�GLVN�LV�QRW�IXUQLVKHG�ZLWK�D�IODZ�PDS��RU�\RX�DUH�ILQLVKHG�PDNLQJ�FKDQJHV�WR�WKH�EDG�
WUDFN�WDEOH��HQWHU�T�DQG�SUHVV�Enter �

��� <RX�DUH�QH[W�SURPSWHG�IRU�WKH�QXPEHU�RI�WUDFNV�WR�DOORFDWH�DV�UHSODFHPHQWV�IRU�WKRVH�WUDFNV�
WKDW�DUH�IODZHG���<RX�VKRXOG�DOORFDWH�DW�OHDVW�DV�PDQ\�DV�WKH�UHFRPPHQGHG�QXPEHU����7KH�
GHIDXOW�QXPEHU�RI�UHSODFHPHQW�WUDFNV�LV�EDVHG�RQ�WKH�QXPEHU�RI�EDG�WUDFNV�FXUUHQWO\�LQ�WKH�
WDEOH��SOXV�DQ�DOORZDQFH�IRU�WUDFNV�WKDW�PD\�JR�EDG�LQ�WKH�IXWXUH���,I�\RX�HYHU�H[FHHG�WKH�
QXPEHU�RI�DOORFDWHG�EDG�WUDFNV��\RX�PXVW�UHLQVWDOO�;(1,;���7KH�IROORZLQJ�DSSHDUV��

Enter the number of bad tracks to allocate space for (or 
press Enter  to use the recommended value of n): 

$FFHSW�WKH�GHIDXOW�E\�SUHVVLQJ�Enter �

��� 1H[W��WKH�LQVWDOODWLRQ�SURJUDP�DOORFDWHV�SRUWLRQV�RI�\RXU�SDUWLWLRQHG�GLVN�IRU�WKH�URRW�DQG�
VZDS�DUHDV���,W�DOVR�DOORFDWHV�D�VPDOO�SRUWLRQ�RI�WKH�GLVN�IRU�D�UHFRYHU�DUHD�WKDW�LV�XVHG�GXULQJ�
DXWRERRW���)LUVW�\RX�DUH�SURPSWHG�IRU�WKH�VZDS�VSDFH�DOORFDWLRQ�

7KHUH�DUH�QQQQQ�EORFNV�LQ�WKH�;(1,;�DUHD�

Between xxxx and yyyy blocks should be reserved for the swap area.

Please enter the swap space allocation, or press Enter  to get the 
default allocation of zzzz blocks.  

7KH�DFWXDO�QXPEHUV�ZH�UHFRPPHQG�IRU�VZDS�VSDFH�YDU\�GHSHQGLQJ�XSRQ�WKH�VL]H�RI�\RXU�
GLVN���,I�\RXU�KDUG�GLVN�LV�EHWZHHQ����DQG�����PHJDE\WHV��HQWHU������DQG�SUHVV�Enter ���,I�
\RXU�GLVN�LV�EHWZHHQ�����DQG�����PHJDE\WHV��HQWHU�������DQG�SUHVV�Enter ���,I�\RXU�GLVN�
LV�RYHU�����PHJDE\WHV��HQWHU�������DQG�SUHVV�Enter ����

,I�\RX�KDYH�HQRXJK�GLVN�VSDFH�IRU�D��X��XVHU��ILOH�V\VWHP��\RX�VHH�WKH�SURPSW��

Do you want a separate /u filesystem? (y/n) 

5HVSRQG�Q�

<RX�VHH�WKH�VWDWHPHQW�

The layout of the file systems and swap area is now prepared.

��� <RX�DUH�DVNHG�

Do you wish to make any manual adjustments to the sizes or names of 
the filesystems or swap area before they are created on the hard disk? 
(y/n)

(QWHU�Q�DQG�SUHVV�Enter �

2Q�ROGHU�YHUVLRQV�RI�;(1,;��6WHS����DSSHDUV���1HZHU�YHUVLRQV�RI�;(1,;�E\SDVV�6WHS����
�HVSHFLDOO\�ZKHQ�WKH�$XWRORJLQ�IHDWXUH�LV�HQDEOHG��

��� ,I�\RX�KDYH�D�ODUJH�URRW�ILOH�V\VWHP��\RX�PD\�EH�DVNHG�LI�\RX�ZDQW�WR�DOORFDWH�DQ�DGGLWLRQDO��
VPDOO�SRUWLRQ�RI�WKH�GLVN�DV�VFUDWFK�VSDFH�IRU�WKH�IVFN�SURJUDP���7KLV�VFUDWFK�VSDFH�LV�QHHGHG�
IRU�WHPSRUDU\�VWRUDJH�ZKHQ�FKHFNLQJ�ODUJH�ILOH�V\VWHPV���5HVSRQG�\�DQG�SUHVV�Enter ���

��� 7KH�V\VWHP�QRZ�ORDGV�D�UXGLPHQWDU\�;(1,;�ILOH�V\VWHP�RQWR�\RXU�KDUG�GLVN���7KLV�WDNHV�
VHYHUDO�PLQXWHV���<RX�VHH�WKH�PHVVDJH��

Making filesystems
*'&����5�������
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��� 7KH�5HVWULFWHG�5LJKWV�/HJHQG�LV�GLVSOD\HG��IROORZHG�E\�WKH�PHVVDJH��

Operating system serialization

Enter your serial number and press Enter : 

(QWHU�\RXU�;(1,;�2SHUDWLQJ�6\VWHP�VHULDO�QXPEHU�H[DFWO\�DV�VKRZQ�RQ�\RXU�VHULDOL]DWLRQ�
FDUG�DQG�SUHVV�Enter ���7KHQ�\RX�VHH�WKH�PHVVDJH��

Enter your activation key and press Enter : 

(QWHU�\RXU�;(1,;�2SHUDWLQJ�6\VWHP�DFWLYDWLRQ�NH\�H[DFWO\�DV�LW�LV�VKRZQ�RQ�\RXU�
VHULDOL]DWLRQ�FDUG�DQG�SUHVV�Enter �

��� :KHQ�WKH�ILOH�V\VWHP�LV�PDGH��WKH�PHVVDJH�LV�GLVSOD\HG��

Hard disk initialization procedure completed 

7KH�V\VWHP�WKHQ�VKXWV�GRZQ�DQG�GLVSOD\V�LQVWUXFWLRQV�RQ�ERRWLQJ�WKH�QHZO\�LQLWLDOL]HG�KDUG�
GLVN���0DNH�QRWH�RI�WKHVH�LQVWUXFWLRQV���

<RX�WKHQ�VHH�
**    Normal System Shutdown    **

**      Safe to Power Off       **

��RU��

**    Hit Any Key to Reboot     **

Starting XENIX on the Hard Disk
7KH�IROORZLQJ�VWHSV�H[SODLQ�KRZ�WR�VWDUW�WKH�;(1,;�V\VWHP�XVLQJ�WKH�KDUG�GLVN�

��

�� 5HPRYH�WKH�%227�1��GLVN����1H[W��SUHVV�DQ\�NH\�WR�FRQWLQXH�

�� $W�WKH�%RRW��SURPSW��SUHVV�Enter ���

�� )ROORZ�WKH�VFUHHQ�SURPSWV����

�� 1H[W�\RX�VHH�VRPH�FRS\ULJKW�LQIRUPDWLRQ�DQG�LQIRUPDWLRQ�DERXW�WKH�PHPRU\�FRQILJXUDWLRQ�
RI�\RXU�V\VWHP�

$V�EHIRUH��WKH�V\VWHP�SHUIRUPV�D�VHOI�FKHFN�WR�GHWHUPLQH�ZKHUH�DQ\�SUREOHPV�H[LVW�ZLWK�
WKH�KDUGZDUH���7KH�OHWWHUV�$�=�DSSHDU�VXFFHVVLYHO\�RQ�VFUHHQ���,I�WKH�OHWWHUV�DSSHDULQJ�VWRS�
EHIRUH�WKH�OHWWHU�=�LV�UHDFKHG��UXQ�KDUGZDUH�GLDJQRVWLFV�DV�H[SODLQHG�LQ�\RXU�FRPSXWHU�
PDQXDO���&RUUHFW�DQ\�LGHQWLILHG�SUREOHPV�DQG�VWDUW�WKH�;(1,;�LQVWDOODWLRQ�SURFHGXUH����,I�
WKH�OHWWHUV�VWRS�DJDLQ��FDOO�WKH�6XSSRUW�&HQWHU�OLVWHG�RQ�WKH�VXSSRUW�LQIRUPDWLRQ�FDUG�DQG�EH�
SUHSDUHG�WR�WHOO�WKHP�WKH�ODVW�OHWWHU�GLVSOD\HG�

�� 1RZ�WKH�LQVWDOODWLRQ�SURJUDP�FKHFNV�WKH�URRW�ILOH�V\VWHP�RQ�\RXU�KDUG�GLVN���,Q�WKLV�FDVH��LW�
FKHFNV�RQO\�WKH�URRW�ILOH�V\VWHP�

�� $W�WKLV�SRLQW�\RX�DUH�SURPSWHG�WR�LQVHUW�WKH�2SHUDWLQJ�6\VWHP��%DVLF�8WLOLWLHV��YROXPH�%��
IORSS\�GLVNHWWH�

�� )ROORZ�DQ\�DGGLWLRQDO�VFUHHQ�SURPSWV�IRU�IORSSLHV���1RWH�WKDW�\RX�DUH�QRW�SURPSWHG�WR�LQVHUW�
DOO�WKH�YROXPHV�LQ�\RXU�GLVWULEXWLRQ�DW�WKLV�WLPH�
*'&����5�������
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,I�\RX�LQVHUW�D�IORSS\�LQ�WKH�ZURQJ�RUGHU��\RX�VHH�WKLV�SURPSW��

Error: incorrect volume in drive! 

0DNH�VXUH�\RX�DUH�XVLQJ�WKH�FRUUHFW�GLVNHWWH���0DNH�FHUWDLQ�WKH�GRRU�RI�WKH�IORSS\�GULYH�LV�
FRPSOHWHO\�FORVHG���(QWHU�\�DQG�SUHVV�Enter �

,I�WKHUH�LV�DQ�HUURU�ZLWK�WKH�H[WUDFWLRQ�SURFHGXUH��\RX�VHH�WKH�PHVVDJH��

Extraction error: try again? (y/n)

5HPRYH�WKH�IORSS\�IURP�WKH�GULYH��LQVHUW�WKH�FRUUHFW�YROXPH��DQG�SUHVV�Enter �

&RQWLQXRXV�H[WUDFWLRQ�HUURUV�RQ�WKH�VDPH�GLVN�PD\�LQGLFDWH�WKDW�\RX�HLWKHU�KDYH�D�GHIHFWLYH�
6&2�;(1,;�GLVN�RU�\RXU�IORSS\�GULYH�LV�PDOIXQFWLRQLQJ�

Setting the Root Password 
7R�VHW�D�QHZ�SDVVZRUG��SURFHHG�DV�IROORZV�

�� :KHQ�WKH�ODVW�RI�WKH��%��GLVNHWWHV�LV�LQVWDOOHG��\RX�VHH��

Please assign a password for the super-user account, "root".

Enter new password (minimum of 5 characters)

Please use a combination of upper and lowercase letters and 
numbers.

New password: 

7KH�QHZ�SDVVZRUG�FDQ�EH�DQ\�FRPELQDWLRQ�RI�OHWWHUV��QXPEHUV��DQG�SXQFWXDWLRQ�PDUNV��EXW�
VKRXOG�EH�DW�OHDVW�ILYH�FKDUDFWHUV�ORQJ��H�J���PHDQVTXDUH����(QWHU�WKH�QHZ�SDVVZRUG�DQG�
SUHVV�Enter �

7KH�V\VWHP�GRHV�QRW�GLVSOD\�WKH�SDVVZRUG�DV�\RX�HQWHU�LW��VR�W\SH�FDUHIXOO\���$IWHU�\RX�SUHVV�
Enter ��WKH�V\VWHP�GLVSOD\V�WKH�PHVVDJH��

Re-enter new password: 

�� (QWHU�WKH�QHZ�SDVVZRUG�RQFH�PRUH��DV�D�YHULILFDWLRQ�VWHS��DQG�SUHVV�Enter ���0DNH�VXUH�
\RX�HQWHU�LW�FRUUHFWO\��RWKHUZLVH�WKH�SURJUDP�SURPSWV�\RX�WR�HQWHU�WKH�SDVVZRUG�DJDLQ���
:KHQ�\RX�KDYH�HQWHUHG�WKH�SDVVZRUG�FRUUHFWO\��\RX�VHH�VRPH�LQIRUPDWLRQ�DERXW�;(1,;�
SDVVZRUGV�DQG�KRZ�WR�FKDQJH�\RXU�VXSHU�XVHU�SDVVZRUG�LQ�WKH�IXWXUH�

7KH�VXSHU�XVHU�SDVVZRUG�LV�QRZ�LQ�SODFH���)URP�QRZ�RQ��WKH�SDVVZRUG�LV�UHTXLUHG�ZKHQHYHU�
\RX�DWWHPSW�WR�DFFHVV�WKH�V\VWHP�DV�VXSHU�XVHU���7KH�VXSHU�XVHU�SDVVZRUG�NHHSV�WKH�V\VWHP�
VDIH�IURP�XQDXWKRUL]HG�XVH���

,W�LV�LPSRUWDQW�WKDW�\RX�FUHDWH�D�VXSHU�XVHU�SDVVZRUG�GXULQJ�V\VWHP�LQLWLDOL]DWLRQ�WR�HQVXUH�
PD[LPXP�SURWHFWLRQ�RI�WKH�V\VWHP�DQG�WR�SUHYHQW�XQQHFHVVDU\�XVH�RI�WKH�VXSHU�XVHU��DOVR�
NQRZQ�DV��URRW���DFFRXQW�

It is very easy to make errors when you are logged in as super-user that could 
destroy files.  Log in as super-user only to install programs, do system 
maintenance tasks, and change the super-user password.127(
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6\VWHP�,QLWLDOL]DWLRQ������������������������������������������������������������������������������������������������������������������������������������������������
'R�QRW�IRUJHW�WKH�VXSHU�XVHU�SDVVZRUG���7R�UHVWRUH�D�IRUJRWWHQ�VXSHU�XVHU�SDVVZRUG�\RX�
PXVW�UHLQVWDOO�WKH�;(1,;�V\VWHP���,I�QHFHVVDU\��NHHS�D�FRS\�RI�WKH�VXSHU�XVHU�SDVVZRUG�LQ�
D�VDIH�SODFH�

3URFHHG�WR�(VWDEOLVKLQJ�WKH�7LPH�=RQH�

Establishing the Time Zone
7KH�SURFHGXUH�LV�VLPSOH�LI�\RX�DUH�LQ�1RUWK�$PHULFD���,Q�FRXQWULHV�LQ�RWKHU�DUHDV��UHDG�WKLV�HQWLUH�

VHFWLRQ�FDUHIXOO\�DQG�REWDLQ�WKH�QHFHVVDU\�LQIRUPDWLRQ�EHIRUH�FRQWLQXLQJ�

�� 7KH�ILUVW�WKLQJ�\RX�VHH�LV��

Time zone initialization 

<RX�WKHQ�VHH��

Are you in North America? (y/n) 

,I�\RX�DUH�QRW�LQ�1RUWK�$PHULFD��HQWHU�Q�DQG�SURFHHG�WR�6WHS�����

,I�\RX�DUH�LQ�1RUWK�$PHULFD��HQWHU�\���<RX�VHH�WKH�IROORZLQJ�PHQX�

(QWHU�WKH�QXPEHU�WKDW�UHSUHVHQWV�\RXU�WLPH�]RQH��

,I��IRU�H[DPSOH��\RXU�WLPH�]RQH�LV�1RPH�6WDQGDUG�7LPH��\RX�ZRXOG�HQWHU�WKH�QXPEHU���DQG�
SUHVV�Enter �

�� <RX�VHH�WKH�IROORZLQJ��

Does daylight savings time (summer time) apply at your loca-
tion? (y/n)

,I�GD\OLJKW�VDYLQJV�VWDQGDUG�WLPH�FKDQJHV�RFFXU�LQ�\RXU�DUHD��HQWHU�\���,I�QRW��HQWHU�Q���,Q�
HLWKHU�FDVH��VNLS�6WHSV���WKURXJK���DQG�SURFHHG�WR�6WHS���

�� <RX�VHH�WKH�IROORZLQJ��

What is the abbreviation of your standard time zone?

Enter 1-9 characters or enter q to quit: 

(QWHU�WKH�DEEUHYLDWLRQ�RI�\RXU�WLPH�]RQH���6HH�DERYH��IRU�LQVWDQFH��(67��

�� )RU�DUHDV�QRW�LQ�1RUWK�$PHULFD��\RX�VHH��

How many hours west of Greenwich Mean Time are you?

Enter hh[:mm:ss] (e.g. 10:30:00 or 10:30, use negative num-
bers or locations east of GMT) or enter q to quit: 

�� 167 � 1HZIRXQGODQG�6WDQGDUG�7LPH

�� $67 � $WODQWLF�6WDQGDUG�7LPH

�� (67 � (DVWHUQ�6WDQGDUG�7LPH

�� &67 � &HQWUDO�6WDQGDUG�7LPH

�� 067 � 0RXQWDLQ�6WDQGDUG�7LPH

�� 367 � 3DFLILF�6WDQGDUG�7LPH

�� <67 � <XNRQ�6WDQGDUG�7LPH

�� +67 � +DZDLLDQ�$ODVNDQ�6WDQGDUG�7LPH

�� 167 � 1RPH�6WDQGDUG�7LPH
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������������������������������������������������������������������������������������������������������������������������������������������������6\VWHP�,QLWLDOL]DWLRQ
(QWHU�D�QXPEHU�

�� <RX�VHH��

Does summer time (daylight savings time) apply at your loca-
tion? (y/n) 

,I�VXPPHU�WLPH�GRHV�QRW�DSSO\��HQWHU�Q���3URFHHG�WR�6WHS���

,I�VXPPHU�WLPH�GRHV�DSSO\��HQWHU�\���<RX�WKHQ�VHH�

What is the summer abbreviation of your time zone?

Enter 1-9 characters or enter q to quit:

(QWHU�WKH�VXPPHU�DEEUHYLDWLRQ�RI�\RXU�WLPH�]RQH�

�� <RX�VHH��

1.  Week of the year (1-52).

2.  Week of a specific month (e.g., 1st week of April).

3.  Day of the year, ie, Julian date (1-365).

6HOHFW�WKH�PHWKRG�\RXU�WLPH�]RQH�XVHV�WR�FRQYHUW�IURP�VWDQGDUG�WLPH�WR�VXPPHU�WLPH�
�GD\OLJKW�VDYLQJ�WLPH��RU�HQWHU�T�WR�TXLW��

6HOHFW�������RU���

�� <RX�VHH��

At what time of day is the conversion made (use 24 hour 
clock)?

Enter hh[:mm:ss] or press Enter  for default value of 2 am or 
enter q to quit: 

(QWHU�D�QXPEHU�

�� 'HSHQGLQJ�XSRQ�ZKLFK�PHWKRG�\RXU�WLPH�]RQH�XVHV��\RX�VHH�WKH�IROORZLQJ�SURPSW�

How many hours does your time zone adjust for summer time 
(daylight savings time)?

Enter hh[:mm:ss] or press Enter  for the default value of 1 
hour or enter q to quit:

(QWHU�D�QXPEHU�RU�SUHVV�Enter �

�� <RXU�WLPH�]RQH�LV�QRZ�VHW��<RX�VHH�WKH�PHVVDJH��

Setting up system directories 

��� 1H[W��LQIRUPDWLRQ�DERXW�\RXU�ILOH�V\VWHP�V��DSSHDUV��LQFOXGLQJ�WKH�QXPEHU�RI�EORFNV�FXU�
UHQWO\�XVHG���

<RX�DOVR�VHH�DQRWKHU�PHQX�WKDW�JLYHV�\RX�WKH�RSWLRQ�RI�VWRSSLQJ�RU�FRQWLQXLQJ�ZLWK�WKH�
LQVWDOODWLRQ���

1. Stop installation

2. Continue installation 
*'&����5�������



6\VWHP�,QLWLDOL]DWLRQ������������������������������������������������������������������������������������������������������������������������������������������������
6R�IDU�\RX�KDYH�LQVWDOOHG�WKH�PLQLPDO�;(1,;�V\VWHP��WKH�5XQ�7LPH�6\VWHP���7R�LQVWDOO�2SHUDWLQJ�

6\VWHP�SDFNDJHV��VHOHFW�RSWLRQ���DQG�SUHVV�Enter ���<RX�FDQ�QRZ�SURFHHG�WR�WKH�QH[W�VXEMHFW��

�,QVWDOOLQJ�WKH�;(1,;�'LVWULEXWLRQ��

Installing the XENIX Distribution 
7KLV�VWDJH�LQYROYHV��FXVWRPL]LQJ��\RXU�V\VWHP��DGGLQJ�RQO\�WKRVH�SDUWV�RI�WKH�2SHUDWLQJ�6\VWHP�

GLVWULEXWLRQ�WKDW�DUH�XVHIXO�WR�\RX���

Choosing Packages to Install

7KH�%$6(��/35��/,1.��DQG�'26�SDFNDJHV�DUH�UHTXLUHG�IRU�WKH�706������LQVWDOODWLRQ�

Installing Your Packages and Applications

7R�LQVWDOO�\RXU�;(1,;�SDFNDJHV��SURFHHG�DV�IROORZV�

�� 7KH�PDLQ�FXVWRP�PHQX�LV�GLVSOD\HG���

1.  Operating System

2.  Development System

3.  Text Processing System

4.  Add a Supported Product

6HOHFW�D�VHW�WR�FXVWRPL]H�RU�HQWHU�T�WR�TXLW��

�� 6HOHFW�RSWLRQ����2SHUDWLQJ�6\VWHP���7KH�IROORZLQJ�PHVVDJHV�DSSHDU��

Installing custom data files . . .

,QVHUW�2SHUDWLQJ�6\VWHP��H[WHQGHG�XWLOLWLHV��9ROXPH�;��DQG�SUHVV�Enter �RU�HQWHU�T�WR�
TXLW��

5HPRYH�GLVNHWWH�%���LI�QRW�DOUHDG\�GRQH��DQG�LQVHUW�WKH�GLVNHWWH�;��DV�LQVWUXFWHG�DQG�SUHVV�
Enter �

�� 7KH�IROORZLQJ�VXEPHQX�DSSHDUV��

1.  Install one or more packages

2.  Remove one or more packages

3.  List the available packages

4.  List the files in a package

5.  Install a single file

6.  Select a new set to customize

7.  Display current disk usage

8.  Help

When choosing the TERMINF package, you are prompted as to whether you 
want the terminfo data base compiled at this time (a somewhat lengthy 
process).  If you choose to defer this until later, you are given instructions for 
doing so.  This process takes approximately five to ten minutes to complete.
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������������������������������������������������������������������������������������������������������������������������������������������������6\VWHP�,QLWLDOL]DWLRQ
6HOHFW�DQ�RSWLRQ�RU�HQWHU�T�WR�TXLW��

6HOHFW�RSWLRQ�����$�OLVW�DSSHDUV���8VLQJ�XSSHUFDVH�OHWWHUV��W\SH

BASE LPR DOS LINK

3UHVV�Enter ���7KH�LQVWDOODWLRQ�SURJUDP�SURPSWV�IRU�WKH�QHFHVVDU\�YROXPH�QXPEHUV���,QVHUW�
WKH�DSSURSULDWH�GLVNHWWHV�DQG�IROORZ�WKH�VFUHHQ�SURPSWV��

�� $IWHU�WKH�ODVW�SDFNDJH�LV�ORDGHG��VHOHFW�RSWLRQ���WR�OLVW�WKH�SDFNDJHV�WKDW�KDYH�EHHQ�LQVWDOOHG���
9HULI\�WKDW�DOO�WKUHH�SDFNDJHV�ZHUH�VXFFHVVIXOO\�ORDGHG���,I�RQH�RU�PRUH�DUH�PLVVLQJ��WU\�UH�
LQVWDOOLQJ�WKH�DSSURSULDWH�SDFNDJHV�

&RPSOHWH�\RXU�KDUG�GLVN�LQLWLDOL]DWLRQ�E\�HQWHULQJ�T�DW�WKH�PDLQ�PHQX���$�PHVVDJH�DSSHDUV�
DERXW�ERRWLQJ�WKH�V\VWHP��<RX�WKHQ�VHH

**     Normal System Shutdown     **

**       Safe to Power Off        **

���������������RU��

**     Hit Any Key to Reboot      **

7KH�V\VWHP�VKXWV�GRZQ���5HPRYH�DQ\�IORSS\�WKDW�LV�LQ�WKH�GULYH���,I�\RX�KDYH�HQJDJHG�WKH�
&DSV�/RFN�NH\�WR�W\SH�WKH�SUHFHGLQJ�XSSHU�FDVH�SDFNDJH�QDPHV��GLVHQJDJH�WKH�&DSV�/RFN�
NH\�QRZ�

�� 3UHVV�DQ\�NH\�WR�UHERRW�WKH�V\VWHP�DQG�SUHVV�Enter �ZKHQ�WKH�ERRW�SURPSW�DSSHDUV��

XENIX System V

Boot

Loading Informix Software
<RX�PXVW�QRZ�LQVWDOO�WKH�,1)250,;�GDWD�EDVH�SDFNDJH�

�� 6LPXOWDQHRXVO\�KROG�GRZQ�WKH�&RQWURO�NH\�DQG�'�NH\��&WUO�'��

�� (QWHU�WKH�FRUUHFW�WLPH�LQ�WKH�SURSHU�IRUPDW��IROORZHG�E\�Enter ��RU�MXVW�SUHVV�Enter �LI�WKH�
WLPH�LV�DOUHDG\�FRUUHFW��7KH�WLPH�LV�EDVHG�RQ�D����KRXU�FORFN��

�� $�PHVVDJH�VD\LQJ�

 *** cron started ***

DSSHDUV��IROORZHG�E\�

xenix386! login:.  

(QWHU

root 

:KHQ�WKH�SDVVZRUG�SURPSW�DSSHDUV��HQWHU�\RXU�VXSHU�XVHU�SDVVZRUG�

�� <RX�VHH��

Welcome to SCO Xenix System V

from

The Santa Cruz Operation, Inc.

#
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6\VWHP�,QLWLDOL]DWLRQ������������������������������������������������������������������������������������������������������������������������������������������������
��LV�WKH�VXSHU�XVHU�SURPSW���:KHQ�\RX�VHH�WKLV��HQWHU

mkuser

�� 7KH�V\VWHP�SURPSWV�\RX�ZLWK�WKH�IROORZLQJ�PHVVDJH��

'R�\RX�UHTXLUH�GHWDLOHG�LQVWUXFWLRQV�"��\�Q�T����

5HVSRQG�Q�WR�WKLV�PHVVDJH���

�� (QWHU�QHZ�XVHU�ORJLQ�QDPH��RU�HQWHU�T�WR�TXLW��

�� 7\SH

informix

IROORZHG�E\�Enter ���7KH�QH[W�SURPSW�WKDW�DSSHDUV�LV�

Do you wish to use the next available user id ? (y/n/q): 

�� (QWHU�\�IROORZHG�E\�Enter ���7KH�QH[W�SURPSW�WKDW�DSSHDUV�LV�

Do you wish to use the default group ? (y/n/q): 

�� 5HVSRQG�Q�IROORZHG�E\�Enter ���7KH�IROORZLQJ�SURPSW�DSSHDUV��

Existing groups are Group "group" (50): Do you want to use 
one of these groups ?

��� 5HVSRQG�Q�IROORZHG�E\�Enter ���<RX�DUH�DVNHG�

Please enter the name for the new group or enter q to quit.  

��� 7\SH

informix.

7KH�QHZ�JURXS�QDPH�LV�LQIRUPL[��7KH�QH[W�SURPSW�WKDW�DSSHDUV�DVNV��

Please enter number for new group, press ENTER for default 
number, or enter q to quit : 

��� 3UHVV�Enter ���7KLV�VHOHFWV�WKH�QH[W�GHIDXOW�JURXS���

7KH�IROORZLQJ�PHQX�DSSHDUV���

1.  sh Standard (Bourne) Shell

2.  rsh Restricted Shell

��� (QWHU���WR�VHOHFW�WKH�6WDQGDUG��%RXUQH��6KHOO���1H[W�WKH�IROORZLQJ�SURPSW�DSSHDUV���

Enter Password : 

��� (QWHU�DW�OHDVW���FKDUDFWHUV�IRU�WKH�,QIRUPL[�SDVVZRUG�WKHQ�SUHVV�WKH�Enter �NH\���<RX�DUH�
DVNHG�

Re-enter for check:

��� (QWHU�WKH�VDPH�FKDUDFWHUV�\RX�GLG�LQ�WKH�SUHYLRXV�VWHS���3UHVV�WKH�Enter �NH\�DJDLQ�IRU�FRP�
PHQWV���1RZ�WKH�VHOHFWHG�LQIRUPDWLRQ�LV�GLVSOD\HG�

User name is "informix", user id is "201".

Group name is "informix", group number is "51".  

Shell is "sh".  

Comment field is:
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������������������������������������������������������������������������������������������������������������������������������������������������6\VWHP�,QLWLDOL]DWLRQ
7KH�IROORZLQJ�SURPSW�DSSHDUV��

Do you want to change anything ? (y/n/q): 

��� $QVZHU�Q�DQG�SUHVV�Enter ���7KH�IROORZLQJ�SURPSW�DSSHDUV��

Do you want to add another user ? (y/n/q): 

��� $QVZHU�Q�DQG�SUHVV�Enter ���

��� $W�WKH���SURPSW��W\SH�LQ�WKH�IROORZLQJ�OLQHV�DQG�SUHVV�Enter �DIWHU�HDFK�OLQH�

INFORMIXDIR=/usr/informix

PATH=$PATH:$INFORMIXDIR/bin

export INFORMIXDIR PATH

cd $INFORMIXDIR

��� ,I�\RX�DUH�LQVWDOOLQJ�,QIRUPL[�9HUVLRQ��������.��SODFH�WKH�ILUVW�LQIRUPL[�UXQWLPH�GLVNHWWH�
RI�WKH�VHW�LQ�WKH�GLVN�GULYH�DQG�W\SH�WKH�IROORZLQJ�

cpio -icvdBum</dev/rfd0135ds18

�IRU�����LQFK�IORSSLHV�LQ�GULYH���

��� 3UHVV�Enter �

��� $IWHU�WKH�ILOHV�DUH�ORDGHG��W\SH�WKH�IROORZLQJ�

 ./installesqrf

�IRU�9HUVLRQ��������.�,QIRUPL[�

��� 3UHVV�Enter �

7KH�IROORZLQJ�DSSHDUV��

Press Enter  to continue, or the interrupt key (usually Con-
trol-C or Delete) to abort.  

��� 3UHVV�Enter �

7KH�IROORZLQJ�PHVVDJH�LV�GLVSOD\HG��

Informix serialization

Enter your serial number and press Enter : 

��� (QWHU�\RXU�,QIRUPL[�VHULDO�QXPEHU�H[DFWO\�DV�VKRZQ�RQ�\RXU�VHULDOL]DWLRQ�FDUG�DQG�SUHVV�
Enter ���7KHQ�\RX�VHH�WKH�PHVVDJH��

Enter your activation key and press Enter : 

��� (QWHU�\RXU�,QIRUPL[�6\VWHP�DFWLYDWLRQ�NH\�H[DFWO\�DV�LW�LV�VKRZQ�RQ�\RXU�6HULDOL]DWLRQ�FDUG�
DQG�SUHVV�Enter �

1H[W��\RX�VHH�,QVWDOOLQJ��ILOHQDPH!�PHVVDJHV���:KHQ�WKLV�SURFHVV�LV�
ILQLVKHG��WKH�PHVVDJH�,QVWDOODWLRQ�&RPSOHWH�DSSHDUV�VLJQLI\LQJ�WKDW�,QIRUPL[�LV�
ORDGHG���

��� &DUHIXOO\�UHPRYH�WKH�GLVNHWWH���

3URFHHG�WR�WKH�QH[W�WRSLF��/RDGLQJ�*76�6RIWZDUH�
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6\VWHP�,QLWLDOL]DWLRQ������������������������������������������������������������������������������������������������������������������������������������������������
Loading GTS Software
2QFH�,QIRUPL[�LV�LQVWDOOHG��\RX�ORDG�*76�VRIWZDUH���<RX�RQO\�QHHG�WR�IROORZ�WKLV�SURFHGXUH�ZKHQ�

ORDGLQJ�*76�IRU�WKH�ILUVW�WLPH���)RU�URXWLQH�XSGDWHV�WR�VRIWZDUH��\RX�PD\�XVH�WKH��/RDG�D�6RIWZDUH�

5HOHDVH��URXWLQH�LQ�WKH�0DLQWHQDQFH�8WLOLWLHV�PHQX�

*76�VRIWZDUH�LV�SURYLGHG�RQ�D�VHW�RI�IRXUWHHQ�GLVNHWWHV���7KH�ILUVW�GLVN�LV�D�VHWXS�GLVN�ZKLFK�FRQ�

WDLQV�WKH�EDVLF�ORDGLQJ�VRIWZDUH�ZKLFK�KDQGOHV�WKH�UHVW�RI�WKH�ORDGLQJ�RSHUDWLRQ��WKLV�PLQLPL]HV�

WKH�QXPEHU�RI�;(1,;�FRPPDQGV�UHTXLUHG�RQ�\RXU�SDUW���$IWHU�WKH�VHWXS�GLVN�DUH�D�NHUQHO�GLVN��

WZR�(6&&�GLVNV��DQG�D�VHW�RI�GLVNV�ODEHOOHG���¥������:KHQ�\RX�HQWHU�;(1,;�FRPPDQGV��EH�VXUH�

WR�LQFOXGH�WKH�VSDFHV�VKRZQ�LQ�WKHVH�GLUHFWLRQV�DQG�IROORZ�XSSHU�ORZHU�FDVH�VSHOOLQJ�H[DFWO\���(Y�

HU\WKLQJ�WKDW�\RX�PXVW�W\SH�LQ�DW�WKH�NH\ERDUG�LV�LQ�EROGIDFH�W\SH�

)ROORZ�WKHVH�LQVWUXFWLRQV�WR�ORDG�*76�VRIWZDUH�

$W�WKH���SURPSW�

�� 7\SH�VKXWGRZQ���DQG�SUHVV�Enter ���7KH�V\VWHP�VKXWV�GRZQ���:KHQ�WKH�VKXWGRZQ�LV�ILQ�
LVKHG��WKH�UHERRW�SURPSW�DSSHDUV��

Press any key to reboot 

�� 3UHVV�Enter ���7KH�VFUHHQ�GLVSOD\V��

XENIX System V

Boot

:

�� 3UHVV�Enter ���7KH�VFUHHQ�GLVSOD\V��

hd(40) xenix 

�� 3UHVV�WKH�&WUO�DQG�'�NH\V�VLPXOWDQHRXVO\���(QWHU�WKH�GDWH�E\�\HDU��PRQWK��DQG�GD\��\\�PP�
GG����7KH�GDWH�DQG�WLPH�SURPSW�DSSHDUV���(QWHU�WKH�WLPH�LQ�WKH����KRXU��PLOLWDU\��IRUPDW��KK�
PP����3UHVV�Enter ���7KH�ORJLQ�SURPSW�DSSHDUV��

xenix386! login 

�� 7\SH�URRW�DQG�SUHVV�Enter ���7KH�SDVVZRUG�SURPSW�DSSHDUV��

Password: 

�� (QWHU�WKH�VXSHU�XVHU�SDVVZRUG���7KH�VXSHU�XVHU�SURPSW�DSSHDUV��

# 

,QVHUW�%DVLF�6HWXS�IORSS\�GLVN�RI�WKH�706������VRIWZDUH�VHW�LQWR�WKH�GLVN�GULYH�VORW���7\SH�

fsck  -n  /dev/fd0135ds18  

�LI�XVLQJ�����LQFK�GULYH���

DQG�SUHVV�Enter �

Before you begin these procedures, check the Caps Lock indicator on your 
keyboard.  If illuminated, press the Caps Lock key until the indicator turns off.  
Do not attempt to log in to XENIX with the Caps Lock key set.
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������������������������������������������������������������������������������������������������������������������������������������������������6\VWHP�,QLWLDOL]DWLRQ
�� :KHQ�WKH�VXSHUXVHU�SURPSW���DSSHDUV�DJDLQ��W\SH

/etc/mount  -r  /dev/fd0135ds18  /mnt 

�LI�XVLQJ�����LQFK�GULYH���

DQG�SUHVV�Enter �

7KH�GULYH�WKDW�\RX�PRXQW�WR�SHUIRUP�WKH�PQLQVWDOO�SURFHGXUH�LV�VHW�DV�WKH�GHIDXOW�GULYH�DQG�
DOO�IXUWKHU�IORSS\�GLVN�GULYH�DFFHVV�WKURXJK�WKH�706�VRIWZDUH�XVHV�WKH�GHIDXOW�GULYH�

�� :KHQ�WKH�VXSHUXVHU�SURPSW�DSSHDUV�DJDLQ��W\SH

cp /mnt/mninstall .

DQG�SUHVV�Enter �

�� 7\SH�

./mninstall

DQG�SUHVV�Enter ���

��� )ROORZ�WKH�GLUHFWLRQV�DSSHDULQJ�RQ�WKH�VFUHHQ�FRQFHUQLQJ�WKH�ORDGLQJ�DQG�UHPRYLQJ�RI�IORS�
S\�GLVNV�

��� :KHQ�LQVWUXFWHG�WR�GR�VR��UHPRYH�WKH�ODVW�GLVNHWWH�IURP�WKH�GLVN�GULYH���7KHQ�SUHVV�Enter �
WR�UHERRW�WKH�V\VWHP�

��� 3UHVV�Enter �DJDLQ�DQG�WKH�IROORZLQJ�DSSHDUV��

XENIX System V

Boot

: 

3UHVV�Enter ���7KH�IROORZLQJ�DSSHDUV��

hd(40) xenix: 

3UHVV�Enter ���$QRWKHU�SURPSW�DSSHDUV�

��� 3UHVV�WKH�&WUO�NH\�DQG�WKH�'�NH\�VLPXOWDQHRXVO\�WR�SURFHHG�ZLWK�QRUPDO�VWDUWXS�

��� (QWHU�WKH�FRUUHFW�WLPH�LI�QHFHVVDU\���3UHVV�Enter ���7KH�PHVVDJH�

cleaning print queue done 

DSSHDUV�

,I�WKH�RSWLRQDO�'LJLERDUG�PXOWLSRUW�FDUG�LV�QRW�LQVWDOOHG�LQ�\RXU�3&��\RX�VHH�WKH�IROORZLQJ�
PHVVDJH�

No Board found at port 0000nnn.  Check switch settings.

��� $W�WKH�;HQL[�����ORJLQ�SURPSW��W\SH

gts

You may have to perform Steps 13 through 15 when a TMS software upgrade is
made (without reinstalling XENIX O.S.) or when a shutdown with the Autologin
feature disabled is performed.  Otherwise, the system goes through the complete
Autologin function (automatically boots itself without operator interaction).  Af-
ter several minutes, the first screen appearing is the GDC logo screen.  Follow
Steps 1 and 2 (on the next page) to continue.  
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6\VWHP�,QLWLDOL]DWLRQ������������������������������������������������������������������������������������������������������������������������������������������������
7KH�&RQWUROOHU�VKRXOG�QRZ�LQLWLDOL]H���3UHVV�)��WR�UHDFK�WKH�1HWZRUN�$FFHVV�PHQX�

��� 0RYH�WKH�FXUVRU�WR�$FFHVV�'LVN�%DVHG�0DQXDO�DQG�SUHVV�Enter �

��� ,I�\RX�DUH�QRW�IDPLOLDU�ZLWK�XVLQJ�WKH�GLVN�EDVHG�PDQXDO��UHIHU�WR�WKH�3UHIDFH�LQ�*'&�
���5����9QQQ��

Installing INFORMIX in a Controller Containing a Previous Version
,I�706�VRIWZDUH�LV�DOUHDG\�LQVWDOOHG��SHUIRUP�WKH�IROORZLQJ�VWHSV�

�� 6HOHFW�&RQWUROOHU�0DLQWHQDQFH�IURP�WKH�706�PDLQ�PHQX���1H[W��VHOHFW�6KXWGRZQ��'LVDEOH�
$XWR/RJLQ����$QVZHU�\�WR�WKH�TXHVWLRQ�DERXW�VKXWWLQJ�GRZQ�WR�UHLQVWDOO�706���,I�\RX�ZDQW�
WR�UHVWRUH�WKH�$XWR�/RJLQ�IXQFWLRQ��\RX�KDYH�WR�GR�WKH�PQLQVWDOO�SURFHGXUH�DJDLQ�

�� 5HERRW�WKH�FRQWUROOHU�

�� /RJLQ�DV�URRW�

,I�706�VRIWZDUH�LV�QRW�LQVWDOOHG��\RX�VKRXOG�ORJLQ�DV�URRW���8VH�WKH�IROORZLQJ�SURFHGXUH�WR�LQVWDOO�

LQIRUPL[�RQ�WKH�KDUG�GLVN���7\SH�WKH�FRPPDQGV�VKRZQ�LQ�EROGIDFH�DQG�SUHVV�Enter �

�� (QWHU�WKH�IROORZLQJ�DW�WKH���SURPSW�

rm -r /usr/informix

�� $W�WKH�QH[W���SURPSW�HQWHU��

rmuser

�� 7KH�IROORZLQJ�SURPSW�DSSHDUV��

Press Enter  when you are ready.  

3UHVV�Enter

�� 7KH�IROORZLQJ�SURPSW�DSSHDUV��

Enter login name..  

7\SH�informix �LQ�UHVSRQVH�WR�WKLV�SURPSW���

�� 7KH�FRPSXWHU�UHVSRQGV�ZLWK�WKH�PHVVDJH�

Removing user...CONFIRM..  

(QWHU�\���7KH�QH[W�PHVVDJH�DSSHDUV��

Do you want to remove another...  

(QWHU�Q�

�� $W�WKH���SURPSW��VLPXOWDQHRXVO\�SUHVV�WKH�&WUO�DQG�'�NH\V�WR�ORJRXW�

�� )ROORZ�WKH�LQVWUXFWLRQV�/RDGLQJ�,1)250,;�6RIWZDUH�DV�GHFULEHG�HDUOLHU�LQ�WKLV�FKDSWHU���

XENIX may prompt you to manually delete some mail files, etc.  
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le.  
Maintenance Console 
$W�D�UHPRWH�706������QRGH�RU�DQ\�706&�QRGH�WKDW�GRHV�QRW�KRXVH�WKH�&RQWUROOHU�\RX�PD\�QHHG�

WR�XVH�D�VHSDUDWH�0DLQWHQDQFH�&RQVROH�WR�LQLWLDOL]H�WKH�QRGH���7KH�0DLQWHQDQFH�&RQVROH�LV�XVHG�

WR�VHW�XS�D�VLQJOH�DJJUHJDWH�WKDW�FRPPXQLFDWHV�ZLWK�WKH�PDVWHU�706������QRGH�RU�ZLWK�DQRWKHU�

QRGH�WKDW�LV�DOUHDG\�FRPPXQLFDWLQJ�ZLWK�WKH�PDVWHU�QRGH���2QFH�\RX�KDYH�HVWDEOLVKHG�FRPPXQL�

FDWLRQ��FRQILJXUDWLRQ�LQIRUPDWLRQ�FDQ�EH�GRZQORDGHG�WR�WKH�QRGH�

Refer to Appendix C of this manual for complete instructions on the use of the Maintenance Conso

Summary
,Q�WKLV�FKDSWHU�ZH�FRYHUHG�WKH�SURFHGXUHV�IRU�LQVWDOOLQJ�WKH�706�&RQWUROOHU�KDUGZDUH�DQG�VRIW�
ZDUH���

What's Next
,Q�WKH�QH[W�FKDSWHU�ZH�FRYHU�WKH�XVH�RI�UHGXQGDQW�FRQWUROOHUV��

6RPH�RI�WKH�706�FRPPRQ�FDUGV��(6&&��$&0��&'$��733�DQG�233��KDYH�D�IURQW�
PRQLWRU�SRUW�IRU�FRQQHFWLQJ�WKH�0DLQWHQDQFH�&RQVROH���7KH�FDEOH�UHTXLUHG�IRU�WKLV�
FRQQHFWLRQ�LV�*'&����+����127(
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 6   Redundant Controllers

ingle 

 
f a 
*'&����5�������

Overview
5HGXQGDQW�3&�FRQWUROOHUV�LQ�D�706������QHWZRUN�GR�WZR�WKLQJV�

• Prevent the flow of network management control from interruption because of the s
controller failure.

• Lets you access the network from different node localities.

,Q�D�706������PXOWL�FRQWUROOHU�HQYLURQPHQW��RQO\�RQH�PDVWHU�FRQWUROOHU�VHUYHV�DV�WKH�SRLQW�RI�

FRQWURO�IRU�WKH�HQWLUH�QHWZRUN���$OO�RWKHU�FRQWUROOHUV��UHIHUUHG�WR�DV�VXERUGLQDWHV��VHUYH�DV�EDFN�

XSV�DQG�DV�DGGLWLRQDO�DFFHVV�SRLQWV�WR�WKH�QHWZRUN���7KH�PDVWHU�FRQWUROOHU�UHVSRQVLELOLW\�LV�WR�V\Q�

FKURQL]H�LWV�RQ�OLQH�QHWZRUN�FRQILJXUDWLRQ�LQFOXGLQJ�,$5�GDWD�ZLWK�DOO�VXERUGLQDWH�FRQWUROOHUV���

706������VRIWZDUH�VXSSRUWV�XS�WR�ILYH�VXERUGLQDWH�FRQWUROOHUV�DQG�RQH�PDVWHU�FRQWUROOHU�

Controller and Network Configuration
7R�VWDUW�D�QHWZRUN�ZLWK�PXOWLSOH�FRQWUROOHUV��D�SUH�FRQILJXUHG�PDVWHU�DQG�VXERUGLQDWH�FRQWUROOHU�

DUH�UHTXLUHG���7KH�&RQWUROOHU�LQLWLDOO\�GHVLJQDWHG�DV�WKH�PDVWHU�VKRXOG�FRQWDLQ�D�FRPSOHWH�QHW�

ZRUN�DQG�FRQWUROOHU�FRQILJXUDWLRQV�IRU�DW�OHDVW�RQH�RI�WKH�WKUHH�VXSSRUWHG�QHWZRUNV���<RX�PXVW�

VHOHFW�WKH�GHVLUHG�QHWZRUN�DV�WKH�RQ�OLQH�QHWZRUN�DW�WKH�PDVWHU���$IWHU�WKH�PDVWHU�KDV�ILQLVKHG�

GRZQORDGLQJ�LWV�FRQILJXUDWLRQ�WR�DOO�QRGHV�LQ�WKH�QHWZRUN��LW�FRQQHFWV�WKH�VXERUGLQDWHV�WR�WKHLU�

GHVLJQDWHG�QRGHV����

$�GXPP\�QHWZRUN�PD\�EH�FUHDWHG�DW�WKH�VXERUGLQDWH�ZKLOH�RII�OLQH���7KLV�GXPP\�QHWZRUN�FRQ�

WDLQV�D�PLQLPXP�QHWZRUN�FRQILJXUDWLRQ�WKDW�LQFOXGHV�WKH�ORFDO�QRGH�DQG�UHPRWH�QRGH�WR�ZKLFK�

WKH�PDVWHU�FRQWUROOHU�FRQQHFWV�DQG�D�PLQLPXP�FRQWUROOHU�FRQILJXUDWLRQ�WKDW�LQFOXGHV�WKH�ORFDO�

FRQWUROOHU�DQG�WKH�PDVWHU�FRQWUROOHU���7KLV�GXPP\�QHWZRUN�VHUYHV�DV�D�WRNHQ�WR�UHFHLYH�GRZQORDG�

IURP�WKH�PDVWHU���7KH�QDPH�RI�WKH�GXPP\�QHWZRUN�PXVW�EH�WKH�VDPH�DV�WKH�FXUUHQW�RQ�OLQH�QHW�

ZRUN�DW�WKH�PDVWHU�

&RQWUROOHU�FRQILJXUDWLRQ�FRQWDLQV�WKH�IROORZLQJ�LQIRUPDWLRQ�

• Name of each controller in the network.

• Name and address of the node to which each controller connects.

• Controller priority for each controller (Controller priority number defines the order in
which a subordinate controller can become the new master controller in the event o
network separation).

• Phone numbers used for dial backup functionality, if required.  

Some performance degradation occurs as the number of subordinate 
controllers increases. 
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Primary User vs. the Master/Subordinate Controller
7KH�SULPDU\�XVHU�RI�D�706������QHWZRUN�FDQ�UHORFDWH�WKH�PDVWHUVKLS�IURP�RQH�FRQWUROOHU�WR�DQ�

RWKHU��)URP�WKH�PDVWHU�FRQWUROOHU��\RX�FDQ�

• Modify on-line configuration data.

• Initiate a download.

2Q�HLWKHU�WKH�PDVWHU�RU�VXERUGLQDWH�FRQWUROOHU��WKH�IROORZLQJ�WDVNV�FDQ�EH�SHUIRUPHG��SURYLGHG�

WKDW�DFFHVV�LV�JUDQWHG�YLD�WKH�ORJ�LQ�XVHU�SDVVZRUG�SURWHFWLRQ��

• Modify off-line network configuration data.

• Examine configuration data (either on-line or off-line network).

• Examine status of controllers.

• Examine network status.

• Run diagnostics.

• Use the mail facility to pass information between users at different controllers. 

• Initiate a mastership switchover if the user is a primary user.

Controlling/Propagating Data Base Changes
7R�SURYLGH�UHGXQGDQF\�DJDLQVW�IDLOXUH��HDFK�FRQWUROOHU�LQ�WKH�RQ�OLQH�QHWZRUN�VKDOO�NHHS�LWV�ORFDO�

YHUVLRQ�RI�FRQILJXUDWLRQ��LQFOXGLQJ�,$5�GDWD��XS�WR�GDWH���7KLV�HQVXUHV�WKDW�LI�RQH�FRQWUROOHU�IDLOV��

DOO�UHOHYDQW�QHWZRUN�GDWD�LV�VWLOO�DYDLODEOH�LQ�RWKHU�FRQWUROOHUV�

7KH�PDVWHU�LV�UHVSRQVLEOH�IRU�V\QFKURQL]LQJ�WKH�GDWD��DV�PHQWLRQHG�SUHYLRXVO\��WR�DOO�VXERUGL�

QDWHV���7KLV�HQVXUHV�WKDW�GDWD�UHPDLQV�FXUUHQW�IRU�DOO�FRQWUROOHUV�LQ�WKH�QHWZRUN���:KHQHYHU�D�

FKDQJH�LV�PDGH�WR�WKH�GDWD�RQ�WKH�PDVWHU��HLWKHU�WKURXJK�DQ�,$5�RU�E\�PRGLI\LQJ�FRQILJXUDWLRQ�

GDWD�WKURXJK�WKH�PHQX���WKH�PDVWHU�FRQWUROOHU�WULHV�WR�JHW�WKH�FKDQJHV�VKLSSHG�DFURVV�WKH�QHWZRUN�

WR�VXERUGLQDWHV�

)RU�UHFRYHU\�SXUSRVHV��WKH�PDVWHU�FDQ�VDYH�D�ODUJH�QXPEHU�RI�FKDQJHV�RQ�WKH�KDUG�GLVN��OLPLWHG�

E\�WKH�DPRXQW�RI�DYDLODEOH�IUHH�GLVN�VSDFH����,Q�WKH�HYHQW�WKDW�D�VXERUGLQDWH�LV�PLVVLQJ�WKH�ODVW�IHZ�

FKDQJHV��WKH�PDVWHU�FDQ�ORDG�RQO\�WKH�PLVVLQJ�FKDQJHV��LQVWHDG�RI�WKH�HQWLUH�RQ�OLQH�QHWZRUN�GD�

WD����7KH�VXERUGLQDWH�LV�QRW�DOORZHG�WR�VHOHFW�D�QHWZRUN�RWKHU�WKDQ�WKH�&XUUHQW�&RQWURO�1HWZRUN�

�&&1��DV�WKH�RQ�OLQH�QHWZRUN�RQFH�WKH�VXERUGLQDWH�FRPHV�RQ�OLQH�

:KHQ�FRQQHFWLQJ�D�VXERUGLQDWH�FRQWUROOHU��PDNH�VXUH�WKH�ILOHV�LQ�WKH�0RGLI\�6:�5HYLVLRQ�VFUHHQ�

UHIOHFW�WKH�QHWZRUN�DQG�ZKDW
V�LQ�WKH�PDVWHU�FRQWUROOHU���,I�D�VXERUGLQDWH�LV�FRQQHFWHG�UHFRQQHFWHG�

WR�WKH�QHWZRUN��DQG�WKH�PDVWHU�ILQGV�D�GLVFUHSDQF\�EHWZHHQ�WKH�WZR�FRQILJXUDWLRQV��LW�HLWKHU�GRZQ�

ORDGV�WKH�GLIIHUHQFHV��RU�WKH�HQWLUH�RQ�OLQH�QHWZRUN�FRQILJXUDWLRQ��LQFOXGLQJ�,$5�GDWD�WR�WKH�VXE�

RUGLQDWH�

$�VXERUGLQDWH�FRQWUROOHU�FDQ�DYRLG�OHQJWK\�GRZQORDGV�IURP�WKH�PDVWHU�LI�LW�VWDUWV�XS�ZLWK�D�UHFHQW�

FRS\�RI�WKH�&&1����$W�D�VXERUGLQDWH��\RX�DUH�QRW��DOORZHG�WR�DFFHVV�WKH�RQ�OLQH�QHWZRUN�PHQX�

V\VWHP�ZKHQ�WKH�ORFDO�FRQWUROOHU�LV�LQ�WKH�SURFHVV�RI�XSGDWLQJ�D�FRQILJXUDWLRQ�FKDQJH�IURP�WKH�

PDVWHU���7KLV�LV�LQGLFDWHG�E\�WKH�PHVVDJH�&RQWUROOHU�5(6(7�,QLWLDWHG�VKRZQ�RQ�WKH�

VWDWXV�OLQH�
*'&����5�������



5HGXQGDQW�&RQWUROOHUV������������������������������������������������������������������������������������������������������������������������������������������������
Network Startup Procedure
7R�VLPSOLI\�WKH�SURFHVV�RI�VWDUWLQJ�XS�WKH�QHWZRUN�XVLQJ�PXOWLSOH�FRQWUROOHUV��ERWK�WKH�QHWZRUN�

DQG�FRQWUROOHU�FRQILJXUDWLRQV�QHHG�WR�EH�SRSXODWHG���7KDW�LV��WKH�PDVWHU�FRQWUROOHU�LV�SUHDVVLJQHG�

DQG�FRQWDLQV�D�FRPSOHWH�FRQILJXUDWLRQ�GDWD�EDVH�RI�WKH�RQ�OLQH�QHWZRUN���:KHQ�\RX�DWWDFK�D�VXE�

RUGLQDWH�FRQWUROOHU�WR�WKH�QHWZRUN��ZDLW�XQWLO�WKH�PDVWHU�ILQLVKHV�GRZQORDGLQJ�WKH�QHWZRUN�EHIRUH�

SURFHHGLQJ���7KH�VWDUW�XS�SURFHGXUH�LV�GHVFULEHG�EHORZ�

�� 'LVFRQQHFW�DOO�FRQWUROOHUV�IURP�WKH�QHWZRUN�

�� 3RZHU�RQ�WKH�PDVWHU�FRQWUROOHU�DQG�ORJRQ�WR�WKH�V\VWHP��,I�\RX�DUH�QRW�VXUH�KRZ�WR�GR�WKLV�
UHIHU�WR�&KDSWHU����6\VWHP�6WDUWXS�LQ�*'&����5����9QQQ�

�� 3RSXODWH�RII�OLQH�QHWZRUN�FRQILJXUDWLRQ�GDWD�XVLQJ�WKH�0RGLI\�&RQILJXUDWLRQ�PHQX��7KH
PDVWHU�VKRXOG�KDYH�FRPSOHWH�FRQILJXUDWLRQ�GDWD�RI�WKH�QHWZRUN�ZKLFK�LV�LQWHQGHG�IRU�RQ�
OLQH�XVH��

�� &RQQHFW�WKH�0DVWHU�&RQWUROOHU�WR�WKH�QHWZRUN���2Q�WKH�PDVWHU��VHOHFW�WKH�QHWZRUN�SRSXODWHG
LQ�WKH�SUHYLRXV�VWHS�DV�WKH�RQ�OLQH�QHWZRUN�DQG�LQLWLDWH�'RZQORDG�DV�5HTXLUHG�

�� :DLW�IRU�WKH�PDVWHU�WR�FRPSOHWH�GRZQORDGLQJ�RI�WKH�QHWZRUN�

�� 3RZHU�RQ�WKH�VXERUGLQDWH�FRQWUROOHU�DQG�FRQILJXUH�D�GXPP\�QHWZRUN�RI�WKH�VDPH�QDPH�DV
WKH�RQ�OLQH�QHWZRUN���6HH�&RQWUROOHU�DQG�1HWZRUN�&RQILJXUDWLRQ�HDUOLHU�LQ�WKLV�FKDSWHU�IRU
DQ�H[SODQDWLRQ�RI�D�GXPP\�QHWZRUN�

�� &RQQHFW�WKH�VXERUGLQDWH�FRQWUROOHU�WR�WKH�QHWZRUN���$W�WKH�VXERUGLQDWH��ORJ�RQ�OLQH�WR�WKLV
GXPP\�QHWZRUN��7KLV�VWHS�LV�QHHGHG�RQO\�LI�WKH�ORJJHG�RQ�OLQH�QHWZRUN�LV�D�GXPP\�QHW�
ZRUN��

�� 7KH�PDVWHU�GRZQORDGV�LWV�RQ�OLQH�QHWZRUN�FRQILJXUDWLRQ�LQFOXGLQJ�,$5�GDWD�WR�WKH�VXERU�
GLQDWH�DQG�PDLQWDLQ�FRQILJXUDWLRQ�GDWD�V\QFKURQL]DWLRQ�EHWZHHQ�WKH�WZR��WKHUHDIWHU�

Mastership Switchover
$�SULPDU\�XVHU�FDQ�UHTXHVW�D�VZLWFKRYHU�RI�WKH�PDVWHUVKLS�WR�D�VXERUGLQDWH���$IWHU�WKH�PDVWHU�KDV�

UHFHLYHG�D�PDVWHUVKLS�VZLWFKRYHU�UHTXHVW��LW�KRQRUV�WKH�UHTXHVW�DQG�SUHSDUHV�IRU�WKH�FRQWURO�WUDQV�

IHU���%XW�LI�WKH�UHTXHVW�LV�UHFHLYHG�DW�WKH�PDVWHU�ZKLOH�,$5�LV�VWLOO�LQ�SURJUHVV��WKH�PDVWHU�PDLQWDLQV�

LWV�PDVWHUVKLS�XQWLO�,$5�LV�FRPSOHWHG���

%HIRUH�WUDQVIHU�RI�WKH�PDVWHUVKLS��D�ZDUQLQJ�PHVVDJH�DSSHDUV�RQ�WKH�VWDWXV�OLQH�RQ�WKH�PDVWHU�LQ�

GLFDWLQJ�D�VZLWFKRYHU���$W�WKH�DOWHUQDWH�VXERUGLQDWH��D�PHVVDJH�LQGLFDWHV�ZKHWKHU�WKH�WUDQVDFWLRQ�

LV�VXFFHVVIXO���$W�WKH�QHZ�PDVWHU��ZDUQLQJ�PHVVDJHV��ZKLFK�LQGLFDWH�WKDW�WKH�&RQWUROOHU�LV�EHFRP�

Ensure that the PC contains all of the obj files which are selected in the Software
Revision lists (Obj files are those software files that are held on the TMS-3000
cards).  If this startup is for a new network, you must first select obj files for the
stored list and download it to the nodes in the network.  After all nodes have re-
ceived their obj files, activate the stored revision list.

In a network with multiple redundant controllers, check for consistency between
controllers when the network is separated by a failure, then restored.  You do this
by entering the Controller Status screen.
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LQJ�D�PDVWHU��DSSHDU�RQ�WKH�VFUHHQ���7KH�VZLWFKRYHU�WDNHV�SODFH�LPPHGLDWHO\�DW�WKH�GHVLUHG�VXERU�

GLQDWH�ZKHQ�LW�UHFHLYHV�WKH�UHTXHVW�IURP�WKH�PDVWHU���7KHUHIRUH��EHIRUH�D�SULPDU\�XVHU�LVVXHV�WKH�

UHTXHVW��\RX�VKRXOG�LQIRUP�WKH�VXERUGLQDWH�FRQWUROOHU�DERXW�WKH�VZLWFKRYHU�

Network Separation
7KH�PDVWHU�HQIRUFHV�LWV�PDVWHUVKLS�E\�SROOLQJ�VXERUGLQDWHV�SHULRGLFDOO\���,I�D�VXERUGLQDWH�GRHV�QRW�

UHFHLYH�SROOLQJ�IURP�WKH�PDVWHU�ZLWKLQ������VHFRQGV��WKH�VXERUGLQDWH�DVVXPHV�LW�LV�VHSDUDWHG�IURP�

WKH�PDVWHU�FRQWUROOHU���7KLV�WLPLQJ�LQWHUYDO�LV�LQLWLDOO\�VHW�WR�����VHFRQGV��EXW�FDQ�EH�VHW�DW����WR��

����VHFRQGV�LQ����VHFRQG�LQFUHPHQWV�EDVHG�RQ�WKH�VL]H�RI�WKH�QHWZRUN���7KLV�FKDQJH�PD\�EH�PDGH�

RQ�WKH�&RQWUROOHU�&RQILJXUDWLRQ�VFUHHQ���

:KHQ�D�VXERUGLQDWH�FDQQRW�FRPPXQLFDWH�ZLWK�WKH�PDVWHU�DQG�ERWK�FRQWUROOHUV�DUH�XS�DQG�UXQQLQJ��

WKH�QHWZRUN�EHFRPHV�VHSDUDWHG���,Q�D�PXOWLSOH�FRQWUROOHU�HQYLURQPHQW��OLQN�IDLOXUHV�FDQ�FDXVH�WKH�

IROORZLQJ�SUREOHPV�LQ�WKH�QHWZRUN�

� 7KH�PDVWHU�FRQWUROOHU�EHFRPHV�LVRODWHG�IURP��LWV�VXERUGLQDWHV�

� 2QH�VXERUGLQDWH�EHFRPHV�LVRODWHG�IURP�WKH�UHVW�RI�WKH�FRQWUROOHUV�

� $�JURXS�RI�VXERUGLQDWHV�LV�LVRODWHG�IURP�WKH�UHVW�RI�WKH�FRQWUROOHUV�

,Q�DOO�FDVHV��RQFH�WKH�QHWZRUN�LV�VHSDUDWHG��WKH�SURFHVV�RI�VHOHFWLQJ�D�QHZ�PDVWHU�ZLWKLQ�HDFK�LVR�

ODWHG�VXE�QHWZRUN�EHJLQV���7KLV�SURFHVV�LV�GRQH�ZLWKRXW�LQWHUYHQWLRQ���7KH�VHOHFWLRQ�LV�EDVHG�RQ�

FRQWUROOHU�SULRULWLHV�DQG�DGGUHVVHV�RI�WKH�FRQWUROOHUV���7KH�RQH�ZLWK�WKH�EHVW�FRQWUROOHU�SULRULW\�YDO�

XH�EHFRPHV�WKH�PDVWHU�RI�WKH�LVRODWHG�VXE�QHWZRUN���7KH�YDOXH�RI�WKH�FRQWUROOHU�SULRULW\�LV�IURP�

��WKURXJK������7KH�VPDOOHU�WKH�YDOXH�WKH�EHWWHU�WKH�FRQWUROOHU�SULRULW\����,I�PRUH�WKDQ�RQH�FRQWUROOHU�

KDV�WKH�VDPH�FRQWUROOHU�SULRULW\��WKH�RQH�ZLWK�WKH�ORZHVW�DGGUHVV�EHFRPHV�WKH�PDVWHU���

$IWHU�WKH�QHZ�PDVWHU�HVWDEOLVKHV�ORFDO�QRGH�RZQHUVKLS���LW�EURDGFDVWV�LWV�H[LVWHQFH�WR�DOO�RWKHU�FRQ�

WUROOHUV���

7KH�VXERUGLQDWHV�UHSO\�LQGLFDWLQJ�DFFHSWDQFH���:KHQ�WKH�PDVWHU�FRPSOHWHV�H[FKDQJLQJ�VWDWXV�

ZLWK�LWV�VXERUGLQDWHV��WKH�SURFHVV�RI�GDWD�UHV\QFKURQL]DWLRQ�DQG�SHULRGLF�QHWZRUN�FRPPXQLFDWLRQ�

EHWZHHQ�WKH�QHZ�PDVWHU�DQG�VXERUGLQDWH�FRQWUROOHUV�EHJLQV�

Network Restoral
:KHQ�WKH�OLQNV�EHWZHHQ�LVRODWHG�VXE�QHWZRUNV�DUH�UHVWRUHG��WKH�SROOLQJ�PHVVDJH�IURP�WKH�PDVWHU�

UHDFKHV�FRQWUROOHUV�SUHYLRXVO\�LVRODWHG�IURP�WKH�QHWZRUN���:KHQ�D�PDVWHU�UHFHLYHV�SROOLQJ�PHV�

VDJHV�IURP�RWKHU�PDVWHUV��WKH�QHWZRUN�UHVWRUDO�SURFHVV�EHJLQV�

If a controller is configured as a Permanent Subordinate, it does not take over
the mastership of the network

The selected master controller does not become a master of the network unless
it successfully seizes the local node connected to it.
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5HGXQGDQW�&RQWUROOHUV������������������������������������������������������������������������������������������������������������������������������������������������
:LWKRXW�LQWHUYHQWLRQ��WKH�PDVWHU�ZKLFK�KDV�D�EHWWHU�VZLWFKRYHU�SULRULW\�EHFRPHV�WKH�QHZ�PDVWHU�

RI�WKH�PHUJHG�QHWZRUN���,Q�WKH�HYHQW�WKDW�PRUH�WKDQ�RQH�PDVWHU�FRQWUROOHU�KDV�WKH�EHVW�FRQWUROOHU�

SULRULW\��RSHUDWRU�LQWHUYHQWLRQ�EHFRPHV�QHFHVVDU\�WR�IDFLOLWDWH�QHWZRUN�UHVWRUDO���6XFK�LQWHUYHQ�

WLRQ�LV�DFFRPSOLVKHG�E\�HLWKHU�FKDQJLQJ�WKH�VZLWFKRYHU�SULRULW\�RI�WKH�ORFDO�PDVWHU�FRQWUROOHU�RU�

VZLWFKLQJ�PDVWHUVKLS�YLD�WKH�&RQWUROOHU�'LDJQRVWLF�VFUHHQ�

,I�\RX�FKRRVH�WKH�ILUVW�PHWKRG�DIWHU�WKH�ORFDO�PDVWHU�FRQWUROOHU�SULRULW\�YDOXH�LV�FKDQJHG��WKH�PDV�

WHU�ZLWK�WKH�EHVW�FRQWUROOHU�SULRULW\�LV�WKHQ�DOORZHG�WR�WDNH�RYHU�WKH�QHWZRUN���,I�WKH�QHZ�VHOHFWHG�

PDVWHU�LV�QRW�WKH�FRQWUROOHU�\RX�GHVLUH��\RX�FDQ�SHUIRUP�D�PDVWHUVKLS�VZLWFKRYHU�ZKHQ�WKH�PHUJH�

LV�FRPSOHWHG��PDNLQJ�WKH�WDUJHW�FRQWUROOHU�WKH�PDVWHU���

:H�UHFRPPHQG�WKDW�WKH�FRQWUROOHU�SULRULW\�QRW�EH�VHW�WR�HLWKHU�LWV�ODUJHVW������RU�VPDOOHVW�����YDOXH�

IRU�FRQWUROOHUV�LQ�WKH�QHWZRUN���7KLV�OHDYHV�URRP�IRU�\RX�WR�EH�DEOH�WR�IRUFH�WKH�ORFDO�FRQWUROOHU�WR�

EHFRPH�HLWKHU�D�VXERUGLQDWH�RU�PDVWHU�E\�HLWKHU�ORZHULQJ�RU�UDLVLQJ�WKH�ORFDO�FRQWUROOHU�VZLWFKR�

YHU�SULRULW\���2QFH�WKH�QHZ�PDVWHU�HVWDEOLVKHV�KDQGVKDNLQJ�EHWZHHQ�LWVHOI�DQG�LWV�VXERUGLQDWHV��

WKH�QH[W�SKDVH�RI�QHWZRUN�UHVWRUDWLRQ�EHJLQ���7KHVH�DUH�GDWD�UHV\QFKURQL]DWLRQ�DQG�SHULRGLF�QHW�

ZRUN�FRPPXQLFDWLRQ�EHWZHHQ�WKH�QHZ�PDVWHU�DQG�WKH�VXERUGLQDWHV���7KH�&&1�FRQILJXUDWLRQ�GDWD�

RI�WKH�QHZ�PDVWHU��EHFRPHV�WKH�EDVH�IRU�WKH�&&1�GDWD�RI�DOO�VXERUGLQDWHV�

Adding/Removing a Controller
0RGLI\LQJ�WKH�FRQWUROOHU�FRQILJXUDWLRQ�DW�WKH�PDVWHU�FRQWUROOHU�OHWV�\RX�DGG�UHPRYH�D�FRQWUROOHU�

WR�IURP�WKH�RQ�OLQH�QHWZRUN���7R�DGG�D�FRQWUROOHU�WR�WKH�RQ�OLQH�QHWZRUN�

�� 3RZHU�RQ�WKH�DGGHG�FRQWUROOHU���

�� 2Q�WKH�DGGHG�FRQWUROOHU��LI�WKH�LQWHQGHG�RQ�OLQH�QHWZRUN�GRHV�QRW�H[LVW��\RX�FDQ�HLWKHU�UH�
VWRUH�WKH�VDPH�QHWZRUN�E\�XVLQJ�D�IORSS\�VDYHG�IURP�WKH�PDVWHU�RU�FUHDWH�D�GXPP\�QHWZRUN
ZLWK�WKH�VDPH�RQ�OLQH�QHWZRUN�QDPH���6HH�&RQWUROOHU�DQG�1HWZRUN�&RQILJXUDWLRQ�GHVFULS�
WLRQ�HDUOLHU�LQ�WKLV�FKDSWHU�IRU�DQ�H[SODQDWLRQ�RI�GXPP\�QHWZRUN�

�� 0RGLI\�FRQWUROOHU� FRQILJXUDWLRQ�RQ� WKH�PDVWHU�FRQWUROOHU� �YLD�&UHDWH�0RGLI\�&RQWUROOHU
PHQX�VHOHFWLRQ��

�� :DLW�XQWLO�WKH�PDVWHU�ILQLVKHV�GRZQORDGLQJ�WKLV�QHZ�FRQILJXUDWLRQ�LQWR�DOO�QRGHV�LQ�WKH�QHW�
ZRUN��WKHQ�FRQQHFW�WKH�DGGHG�FRQWUROOHU�WR�WKH�GHVLJQDWHG�QRGH�

�� /RJLQ�WR�WKH�LQWHQGHG�RQ�OLQH�QHWZRUN�RQ�WKH�DGGHG�FRQWUROOHU���7KLV�VWHS�PD\�RU�PD\�QRW
EH�UHTXLUHG�GHSHQGLQJ�RQ�ZKHWKHU�WKH�VHOHFWHG�QHWZRUN�RQ�WKH�DGGHG�FRQWUROOHU�LV�UHFRJ�
QL]HG�E\�LWV�ORFDO�QRGH���,I�WKH�VHOHFWHG�QHWZRUN�RQ�WKH�DGGHG�FRQWUROOHU�LV�QRW�UHFRJQL]HG
E\�LWV�ORFDO�QRGH��WKHQ�\RX�QHHG�WR�ORJLQ���

7R�UHPRYH�D�FRQWUROOHU�IURP�WKH�QHWZRUN�

�� 'LVFRQQHFW�WKH�WDUJHW�FRQWUROOHU�IURP�WKH�QHWZRUN�

�� 'HOHWH�WKH�WDUJHW�FRQWUROOHU�IURP�WKH�FRQWUROOHU�FRQILJXUDWLRQ�RQ�WKH�PDVWHU�FRQWUROOHU�

0RYLQJ�D�&RQWUROOHU�IURP�RQH�1RGH�WR�$QRWKHU

7R�PRYH�D�FRQWUROOHU�IURP�RQH�QRGH�WR�DQRWKHU�QRGH�LQ�WKH�VDPH�QHWZRUN��DV�ORQJ�DV�ERWK�QRGHV�
DUH�FRQILJXUHG�DV�FRQWUROOHUV�LQ�WKH�QHWZRUN�FRQILJXUDWLRQ��GR�WKH�IROORZLQJ�

�� 8QSOXJ�WKH�FRQWUROOHU�IURP�WKH�QRGH�

�� :DLW�IRU�WKH�&RQWUROOHU�/LQN�/HYHO�SRUW����RU�����LQRSHUDWLYH�DODUP�

�� /RJ�RXW�RI�WKH�RQ�OLQH�QHWZRUN�
*'&����5�������



�����������������������������������������������������������������������������������������������������������������������������������������������5HGXQGDQW�&RQWUROOHUV
�� &RQQHFW�WKH�FRQWUROOHU�WR�WKH�QHZ�QRGH�

�� /RJ�LQWR�WKH�RQ�OLQH�QHWZRUN�

Changing a Network
706������VXSSRUWV�WKUHH�QHWZRUNV���2QO\�WKH�&&1��&XUUHQW�&RQWURO�1HWZRUN��KDV�DXWRPDWLF�HQ�

IRUFHPHQW�RI�GDWD�FRQVLVWHQF\�DPRQJ�FRQWUROOHUV���&&1�LV�GHILQHG�DV�WKH�FXUUHQW�RQ�OLQH�QHWZRUN�

DW�WKH�PDVWHU���:KHQ�\RX�FKDQJH�WKH�RQ�OLQH�QHWZRUN�IURP�WKH�&&1�WR�DQRWKHU�RQ�WKH�PDVWHU��D�

PHVVDJH�DSSHDUV�RQ�WKH�VFUHHQ���,W�ZDUQV�WKDW�D�PDVVLYH�GRZQORDG�PD\�IROORZ�EHWZHHQ�WKH�PDVWHU�

DQG�VXERUGLQDWH�FRQWUROOHUV�ZKHQ�VXFK�D�VZLWFK�LV�PDGH���

:KHQ�WKH�VXERUGLQDWH�GHWHFWV�WKH�RQ�OLQH�QHWZRUN�LV�EHLQJ�FKDQJHG�RQ�WKH�PDVWHU��LW�ORJV�\RX�RII�

DXWRPDWLFDOO\���$�PHVVDJH�DSSHDULQJ�RQ�WKH�VFUHHQ�ZDUQV�\RX�D�QHWZRUN�FKDQJH�LV�LQ�SURJUHVV�DQG�

WR�ZDLW�IRU�LWV�FRPSOHWLRQ���:KHQ�WKH�QHWZRUN�FKDQJH�KDV�FRPSOHWHG�DW�WKH�VXERUGLQDWH��D�PHVVDJH�

LQGLFDWLQJ�WKH�FKDQJH�KDV�FRPSOHWHG�DSSHDUV���

%HIRUH�WKH�PDVWHU�FRPSOHWHV�GRZQORDGLQJ�WKH�QHZ�QHWZRUN�FRQILJXUDWLRQ�WR�DOO�QRGHV��\RX�DUH�

DGYLVHG�WR�QRW�PDNH�DQ\�IXUWKHU�FKDQJHV�RQ�WKH�PDVWHU���<RX�VKRXOG�QRW�ORJLQ�EHIRUH�WKH�QHWZRUN�

FKDQJH�KDV�FRPSOHWHG�DW�WKH�VXERUGLQDWH���2WKHUZLVH��WKH�FKDQJLQJ�SURFHVV�RQ�WKH�VXERUGLQDWH�

PD\�EHFRPH�GLVUXSWHG���<RX�PD\�HQG�XS�ZLWK�VHYHUDO�PDVWHU�FRQWUROOHUV�WU\LQJ�WR�FRQWURO�GLIIHU�

HQW�RQ�OLQH�QHWZRUNV�

7KH�SURFHVV�RI�RQ�OLQH�QHWZRUN�FKDQJLQJ�RQ�WKH�VXERUGLQDWH�PD\�RU�PD\�QRW�LQYROYH�UHFHLYLQJ�D�

GRZQORDG�IURP�WKH�PDVWHU���'RZQORDGLQJ�WKH�QHZ�QHWZRUN�WR�D�VXERUGLQDWH�WDNHV�SODFH�LI�VXFK�D�

QHWZRUN�GRHV�QRW�H[LVW�RQ�WKH�VXERUGLQDWH���,I�WKH�VXERUGLQDWH�KDV�WKUHH�QHWZRUNV��WKHQ�WKH�GRZQ�

ORDGHG�QHWZRUN�UHSODFHV�WKH�RQH�KDYLQJ�WKH�VDPH�QHWZRUN�QDPH�RU�WKH�FXUUHQW�RQ�OLQH�QHWZRUN�LI�

WKH�SUHYLRXV�FRQGLWLRQV�GR�QRW�SUHYDLO���

2WKHUZLVH��WKH�GRZQORDGHG�QHWZRUN�LV�DGGHG�WR�WKH�H[LVWLQJ�QHWZRUNV�RQ�WKH�VXERUGLQDWH�

Upgrading Operating Software
:KHQ�XSJUDGLQJ�RSHUDWLQJ�VRIWZDUH�LQ�WKH�V\VWHP��DOO�VXERUGLQDWH�FRQWUROOHUV�VKRXOG�EH�GLVFRQ�

QHFWHG�IURP�WKH�QHWZRUN�DQG�XSJUDGHG�RII�OLQH���2QO\�DIWHU�WKH�QHWZRUN�KDV�EHHQ�IXOO\�XSJUDGHG�

E\�WKH�PDVWHU�FRQWUROOHU�VKRXOG�WKH�VXERUGLQDWH�FRQWUROOHUV�EH�UHFRQQHFWHG�LQWR�WKH�QHWZRUN���&RQ�

WUROOHUV�XVLQJ�GLIIHUHQW�RSHUDWLQJ�VRIWZDUH�YHUVLRQV�VKRXOG�QHYHU�EH�VLPXOWDQHRXVO\�FRQQHFWHG�WR�

WKH�QHWZRUN�

,Q�DQ�RQ�OLQH�QHWZRUN�HQYLURQPHQW��NH\�IHDWXUHV�DUH�GLVWULEXWHG�DPRQJ�FRQQHFWHG�UHGXQGDQW�FRQ�

WUROOHUV���&XUUHQWO\�DYDLODEOH�NH\�IHDWXUHV�DUH�0(*$9,(:��;1(7��,6'1��'55��2&0��233��

733��DQG�;����6ZLWFKLQJ�

Support Utilities for Multiple Users
6HYHUDO�VFUHHQV�SURYLGH�FRPPXQLFDWLRQV�EHWZHHQ�XVHUV�LQ�WKH�VDPH�QHWZRUN���$�5HDG�&RQWUROOHU�

0DLO�GLVSOD\�FRQWDLQV�LQIRUPDWLRQ�VXFK�DV�ZKLFK�QRGH�WKH�PDLO�RULJLQDWHG�IURP��D�GDWH�WLPH�VWDPS�

ZKHQ�WKH�PHVVDJH�ZDV�VHQW��DQG�WKH�VXEMHFW�RI�WKH�PHVVDJH���$GGLWLRQDO�LQIRUPDWLRQ�RQ�&RQWUROOHU�

0DLO�IDFLOLWLHV�LV�SUHVHQWHG�LQ�&RQWUROOHU�0DLO�

$OWKRXJK�WKH�&RQWUROOHU�LV�FDSDEOH�RI�GRZQORDGLQJ�FRQILJXUDWLRQ�GDWD�IURP�RQH�FRQWUROOHU�WR�DQ�

RWKHU��WKH�V\VWHP�GRHV�QRW�VXSSRUW�GRZQORDGLQJ�RI�DFWXDO�RSHUDWLRQDO�VRIWZDUH�IURP�RQH�FRQWURO�

OHU�WR�DQRWKHU���
*'&����5�������
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Summary
,Q�WKLV�FKDSWHU�ZH�FRYHUHG�WKH�XVH�RI�UHGXQGDQW�3&�FRQWUROOHUV�LQ�D�706������QHWZRUN��

What's Next
7KH�QH[W�FKDSWHU�FRYHUV�URXWLQH�DQG�FRUUHFWLYH�PDLQWHQDQFH�IRU�WKH�706������
*'&����5�������
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7KLV�FKDSWHU�SURYLGHV�URXWLQH�PDLQWHQDQFH�DQG�WURXEOHVKRRWLQJ�SURFHGXUHV�IRU�WKH�706���������

7KH�WURXEOHVKRRWLQJ�LQIRUPDWLRQ�GHVFULEHV�VHTXHQFHV�RI�WHVWV�DQG�RWKHU�WURXEOHVKRRWLQJ�SURFH�

GXUHV�ZKLFK�LVRODWH�706������IDLOXUHV�WR�D�VLQJOH�UHSODFHDEOH�PRGXOH���)RU�GHWDLOHG�LQVWUXFWLRQV�

RQ�SHUIRUPLQJ�D�SDUWLFXODU�WHVW��UHIHU�WR�WKH�6WDWXV�DQG�'LDJQRVWLFV�FKDSWHUV�LQ�*'&����5����

9QQQ���5HIHU�WR�WKH�IURQW�SDQHO�GUDZLQJV�LQ�&KDSWHU���RI�WKLV�PDQXDO�WR�KHOS�\RX�GHYHORS�D�EDVLV�

RI�NQRZOHGJH�IRU�LQIRUPHG�WURXEOHVKRRWLQJ��

Routine Maintenance 
3HUIRUPDQFH�RI�WKH�IROORZLQJ�URXWLQH�PDLQWHQDQFH�WDVNV�FRQVLGHUDEO\�UHGXFHV��GRZQ�WLPH��GXH�

WR�HTXLSPHQW�IDLOXUH��

• Check alarm display on the Controller at least once a day to identify alarm condition
soon as possible.  Leave the Controller in the alarm screen display mode when othe
inactive, so that newly reported alarms are observed immediately.  

• Observe front panel indicators for signs of equipment failures.  When checking indic
conditions, remember that green LEDs indicate normal operation when lit; red LED
indicate an alarm condition when lit.  

• Inspect cable connections for looseness, bent or missing pins, or damage to cable.

Corrective Maintenance 
&RUUHFWLYH�PDLQWHQDQFH�FRQVLVWV�RI�WURXEOHVKRRWLQJ�D�VXVSHFWHG�IDXOW�WR�D�V\VWHP�FRPSRQHQW�

�PRGXOH��FDEOH��HWF����UHPRYDO�RI�WKH�PDOIXQFWLRQLQJ�LWHP��DQG�UHSDLU�RU�UHSODFHPHQW�WR�UHVWRUH�

QRUPDO�RSHUDWLRQ���7KH�QH[W�SDUDJUDSKV�GHVFULEH�WKH�UHPRYLQJ�DQG�LQVWDOOLQJ�706������PRGXOHV�

DQG�GLVFXVV�YDULRXV�WURXEOHVKRRWLQJ�IHDWXUHV�IRU�VSRWWLQJ�IDLOXUHV�ZLWKLQ�WKH�706������V\VWHP���

Module Replacement
,Q��PDQ\��LQVWDQFHV���UHPRYLQJ��DQG�UHSODFLQJ�706������PRGXOHV�FRUUHFWV�D�SUREOHP���:KHQ�

UHSODFLQJ�PRGXOHV��IROORZ�WKH�LQVWUXFWLRQV�EHORZ�WR�DYRLG�XQQHFHVVDU\�GLVUXSWLRQ�RI�WKH�V\VWHP�

DQG�SRVVLEOH�PRGXOH�GDPDJH�
*'&����5�������
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Effects of Module Removal and Replacement 

5HPRYDO�RI�PRVW�FRPPRQ�PRGXOHV��RU�LQ�VHUYLFH�FRPPRQ�PRGXOHV�LQ�D�UHGXQGDQW�V\VWHP��VWRSV�

GDWD�WUDIILF�WKURXJK�WKH�V\VWHP�RU�WKURXJK�VRPH�VHJPHQW�RI�WKH�V\VWHP���5HPRYDO�RI�DQ\�PRGXOH�

PD\�FDXVH�WHPSRUDU\�GLVUXSWLRQ�RI�WKH�QRGH���7KH�IROORZLQJ�GHVFULEHV�WKH�HIIHFW�RI�WKH�UHPRYDO�

RI�HDFK�RI�WKH�FRPPRQ�PRGXOHV��EH�VXUH�WKDW�\RX�XQGHUVWDQG�WKHVH�FRQVHTXHQFHV�EHIRUH�UHPRY�

LQJ�D�PRGXOH�IURP�WKH�VKHOI���

Enterprise System Control Card 

%HIRUH�UHPRYLQJ�WKH�(QWHUSULVH�6\VWHP�&RQWURO�&DUG��SODFH�WKH�(QDEOH�'LVDEOH�VZLWFK�LQ�WKH�'LV�

DEOH�SRVLWLRQ���,Q�PDQ\�LQVWDQFHV��UHPRYLQJ�DQG�UHSODFLQJ�DQ�(6&&�FRUUHFWV�D�SUREOHP��DV�GH�

VFULEHG�EHORZ���

(6&&�5HPRYDO�¥�7R�UHPRYH�DQ�(6&&�IURP�LWV�DVVLJQHG�UHFHSWDFOH�LQ�WKH�706������VKHOI��SUR�

FHHG�DV�IROORZV�

�� ,I�WKH�(6&&�LV�WKH�LQ�VHUYLFH�(6&&�RI�D�UHGXQGDQW�SDLU��SODFH�LW�LQ�WKH�VWDQGE\�PRGH�E\
XVLQJ�WKH�GLDJQRVWLFV�IXQFWLRQ�RI�WKH�&RQWUROOHU�

�� 3ODFH�WKH�(6&&�IURQW�SDQHO�(QDEOH�'LVDEOH�VZLWFK�LQ�WKH�'LVDEOH�SRVLWLRQ�

�� *UDVS�WKH�HMHFWRU�NQREV�RQ�WKH�WRS�DQG�ERWWRP�RI�WKH�(6&&�IURQW�SDQHO���7LOW�WKH�WRS�NQRE
XS�DQG�WKH�ERWWRP�NQRE�GRZQ�WR�XQKRRN�WKH�(6&&��WKHQ�JXLGH�LW�VWUDLJKW�RXW�IURP�WKH�UH�
FHSWDFOH�

(6&&�5HSODFHPHQW�,QVWDOODWLRQ�¥�7R�UHLQVHUW�DQ�(6&&�LQ�WKH�706������VKHOI��SURFHHG�DV�IRO�

ORZV��

�� 6HOHFW�WKH�(6&&�RSWLRQV�

�� 3ODFH�WKH�(6&&�IURQW�SDQHO�(QDEOH�'LVDEOH�VZLWFK�LQ�WKH�'LVDEOH�SRVLWLRQ�

GDC recommends periodically testing the "out of service" modules in a TMS-
3000 that utilizes redundant common modules.  In a TMS-3000, not all 
failures of the out-of-service module are detectable.  Certain conditions may 
prevail causing disruption of the network when that module is placed into 
service.  

Removing an ESCC in a non-redundant system, or the redundant pair of ESCCs
in a redundant system, stops all data traffic on the node and isolates the node
from the Controller.  

Removing the in-service ESCC in a redundant system causes the node to reini-
tialize.  As a result, all data and communications traffic is interrupted for ap-
proximately 2 to 5 minutes.  Therefore, before removing the in-service ESCC,
use the Controller to switch it to the standby mode.  

When replacing a defective ESCC with a spare, remember that software must
be downloaded from the Controller at the master site.  

127(
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0DLQWHQDQFH������������������������������������������������������������������������������������������������������������������������������������������������
�� 3RVLWLRQ�WKH�(6&&�LQ�WKH�UHFHSWDFOH�JXLGHV��WRS�DQG�ERWWRP��RI�WKH�VORW�VKRZQ�LQ�)LJXUH���
��DQG�FDUHIXOO\�VOLGH�WKH�(6&&�LQWR�WKH�UHFHSWDFOH�XQWLO�LW�VWRSV���7LOW�WKH�WRS�HMHFWRU�NQRE
XS�DQG�WKH�ERWWRP�HMHFWRU�NQRE�GRZQ�DQG�JHQWO\�SXVK�WKH�(6&&�LQWR�WKH�UHDU�FRQQHFWRU�
7KH�NQREV�DXWRPDWLFDOO\�DVVXPH�WKHLU�QRUPDO�SRVLWLRQV���

�� 3ODFH�WKH�(6&&�IURQW�SDQHO�(QDEOH�'LVDEOH�VZLWFK�LQ�WKH�(QDEOH�SRVLWLRQ�

Redundancy Control Card 

5HPRYDO�RI�WKH�5HGXQGDQF\�&RQWURO�&DUG�LQ�D�UHGXQGDQW�V\VWHP�FDXVHV�WKH�SULPDU\�PRGXOH�LQ�

HDFK�SDLU�RI�UHGXQGDQW�PRGXOHV��WKH�ULJKW�KDQG�PRGXOH�RI�WKH�SDLU��WR�EHFRPH�LQ�VHUYLFH�H[FHSW�

WKH�(6&&�LQ�ZKLFK�WKH�VHFRQGDU\�FDUG�LV�LQ�VHUYLFH���,Q�D�QRQ�UHGXQGDQW�FRQILJXUDWLRQ��DOO�FRP�

PRQ�PRGXOHV�DQG�H[SDQVLRQ�FDUGV�PXVW�EH�LQ�WKH�ULJKW�KDQG�VORW�RI�HDFK�SDLU�RI�VORWV��DQ\�FRP�

PRQ�PRGXOH�RU�H[SDQVLRQ�FDUGV�LQ�WKH�OHIW�KDQG�VORW�DUH�UHPRYHG�IURP�RSHUDWLRQ�H[FHSW�WKH�(6&&�

ZKLFK�LV�LQ�WKH�OHIW�KDQG�VORW���

Aggregate Control Card 

5HPRYDO�RI�WKH�$JJUHJDWH�&RQWURO�0RGXOH�LQ�D�QRQ�UHGXQGDQW�V\VWHP��RU�WKH�UHGXQGDQW�SDLU�RI�

PRGXOHV�LQ�D�UHGXQGDQW�V\VWHP��VWRSV�GDWD�WUDIILF�RQ�WKH�DVVRFLDWHG�DJJUHJDWH�WUXQN�IRU�WKDW�PRG�

XOH�DQG�RQ�DQ\�FKDQQHO�WKDW�LV�URXWHG�WKURXJK�WKDW�DJJUHJDWH�WUXQN���

CDA (Combined Digital Aggregate) Module 

5HPRYDO�RI�WKH�&'$�0RGXOH�LQ�D�QRQ�UHGXQGDQW�V\VWHP��RU�WKH�UHGXQGDQW�SDLU�RI�PRGXOHV�LQ�D�

UHGXQGDQW�V\VWHP��VWRSV�GDWD�WUDIILF�WKURXJK�WKH�DVVRFLDWHG�'6��SRUWV�IRU�WKDW�PRGXOH�DQG�RQ�DQ\�

FKDQQHOV�URXWHG�WKURXJK�WKH�'6��SRUWV�WR�D�706������QRGH�RU�DVVRFLDWHG�'��GHYLFH���7R�UHPRYH�

WKH�&'$�0RGXOH��ILUVW�SUHVV�WKH�'VEO��GLVDEOH��VZLWFK�RQ�WKH�IURQW�SDQHO�RQFH���$OO�IURQW�SDQHO�

/('V�VKRXOG�JR�RII���7KH�PRGXOH�LV�QRZ�LQ�D�ORZ�SRZHU�PRGH�DQG�PD\�EH�UHPRYHG�IURP�WKH�VKHOI�

LQ�WKH�XVXDO�PDQQHU���,I�WKH�PRGXOH�LV�QRW�UHPRYHG��SUHVVLQJ�WKH�'VEO�VZLWFK�RQFH�PRUH�UHDFWLYDWHV�

WKH�PRGXOH�DQG�WKH�,1,7�/('�OLJKWV���

ACM 

5HPRYDO�RI�WKH�$&0�LQ�D�QRQ�UHGXQGDQW�V\VWHP��RU�WKH�UHGXQGDQW�SDLU�RI�PRGXOHV�LQ�D�UHGXQGDQW�

V\VWHP��VWRSV�GDWD�WUDIILF�WKURXJK�WKH�DVVRFLDWHG�SRUWV�IRU�WKDW�PRGXOH�DQG�RQ�DQ\�FKDQQHOV�URXWHG�

WKURXJK�WKH�SRUWV�WR�D�706������QRGH��'3%;�RU�$3%;���

7R�UHPRYH�WKH�$&0��ILUVW�SUHVV�WKH�'VEO��GLVDEOH��VZLWFK�RQ�WKH�IURQW�SDQHO�RQFH���$OO�IURQW�SDQHO�

/('V�VKRXOG�JR�RII���7KH�PRGXOH�LV�QRZ�GHDFWLYDWHG�DQG�PD\�EH�UHPRYHG�IURP�WKH�VKHOI�LQ�WKH�

XVXDO�PDQQHU���,I�WKH�PRGXOH�LV�QRW�UHPRYHG��WRJJOLQJ�WKH�'VEO�VZLWFK�RQFH�PRUH�UHDFWLYDWHV�WKH�

PRGXOH�DQG�WKH�,1,7�/('�OLJKWV���

Channel Interface Card 

5HPRYDO�RI�WKH�&KDQQHO�,QWHUIDFH�0RGXOH�LQ�D�QRQ�UHGXQGDQW�V\VWHP��RU�WKH�UHGXQGDQW�SDLU�RI�

PRGXOHV�LQ�D�UHGXQGDQW�V\VWHP��VWRSV�GDWD�WUDIILF�RQ�DQ\�FKDQQHO�WKDW�FRPPXQLFDWHV�WKURXJK�WKDW�

PRGXOH�RU�SDLU�RI�PRGXOHV���

5HPRYDO�RI�DQ\�RWKHU�FKDQQHO�PRGXOH�GLVUXSWV�GDWD�IORZ�IRU�WKDW�FKDQQHO�DQG�FDXVHV�PLQLPDO�GLV�

UXSWLRQ�RI�V\VWHP�GDWD�IORZ���
*'&����5�������
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Module Removal 

7R�UHPRYH�D�PRGXOH�IURP�LWV�DVVLJQHG�UHFHSWDFOH�LQ�WKH�706�������JUDVS�WKH�HMHFWRU�NQREV�RQ�

WKH�WRS�DQG�ERWWRP�RI�WKH�PRGXOH�IURQW�SDQHO���7LOW�WKH�WRS�NQRE�XS�DQG�WKH�ERWWRP�NQRE�GRZQ�WR�

XQKRRN�WKH�PRGXOH��WKHQ�JXLGH�LW�VWUDLJKW�RXW�IURP�WKH�UHFHSWDFOH�

Module Installation 

7R�UHLQVHUW�D�PRGXOH�LQ�WKH�706������VKHOI��SURFHHG�DV�IROORZV�

�

�� 9HULI\�FRUUHFW�PRGXOH�ORFDWLRQ�E\�UHIHUULQJ�WR�\RXU�1HWZRUN�'RFXPHQWDWLRQ�3DFNDJH���

�� 6HOHFW�DOO�RSWLRQV�UHTXLUHG�RQ�WKH�PRGXOH�DFFRUGLQJ�WR�\RXU�1HWZRUN�'RFXPHQWDWLRQ�3DFN�
DJH��XQOHVV�VRPH�SUREOHP�ZLWK�RSWLRQ�FRQILJXUDWLRQ�LV�IRXQG��UHSURGXFH�WKH�RSWLRQ�VHOHF�
WLRQV�PDGH�RQ�WKH�PRGXOH�EHLQJ�UHSODFHG����0DNH�VXUH�WKDW�DQ\�UHTXLUHG�SURJUDP�SOXJV�RU
UHVLVWRU�QHWZRUNV�DUH�PRXQWHG�RQ�WKH�PRGXOH���

�� 3RVLWLRQ�WKH�PRGXOH�LQ�WKH�UHFHSWDFOH�JXLGHV��WRS�DQG�ERWWRP��DQG�FDUHIXOO\�VOLGH�WKH�PRG�
XOH�LQWR�WKH�UHFHSWDFOH�XQWLO�LW�VWRSV���7LOW�WKH�WRS�HMHFWRU�NQRE�XS�DQG�WKH�ERWWRP�HMHFWRU
NQRE�GRZQ�DQG�JHQWO\�SXVK�WKH�PRGXOH�LQWR�WKH�UHDU�FRQQHFWRU���7KH�NQREV�DXWRPDWLFDOO\
DVVXPH�WKHLU�QRUPDO�SRVLWLRQ���

�� :KHQ�UHLQVWDOOLQJ�WKH�(6&&��PDNH�VXUH�WKH�(QDEOH�'LVDEOH�VZLWFK�LV�LQ�WKH�'LVDEOH�SRVL�
WLRQ�EHIRUH�SODFLQJ�LW�LQWR�WKH�0DLQ�%DFNSODQH���$IWHU�WKH�PRGXOH�LV�FRUUHFWO\�VHDWHG��PRYH
WKH�VZLWFK�WR�WKH�(QDEOH�SRVLWLRQ�

Maintenance Console 
7KH�0DLQWHQDQFH�&RQVROH�FDQ�VHW�VRPH�DJJUHJDWH�SDUDPHWHUV�DQG�SHUIRUP�EDVLF�PDLQWHQDQFH�

IXQFWLRQV���5HIHU�WR�$SSHQGL[�&�RI�WKLV�PDQXDO�IRU�PRUH�LQIRUPDWLRQ�RQ�WKHVH�IXQFWLRQV�

Troubleshooting Procedures 
7KH�GLDJQRVWLF�IHDWXUHV�RI�WKH�706������JHQHUDOO\�DOORZ�LVRODWLRQ�RI�D�IDLOXUH�WR�D�VLQJOH�FRP�

SRQHQW�ZLWKLQ�WKH�V\VWHP���7KH�706������KDV�WKH�IROORZLQJ�GLDJQRVWLF�IHDWXUHV�

�

• Front Panel Alarm Indicators 

• Controller Reported Alarms  and Status Displays 

• Data Path/Loopback Tests 

• Maintenance Console Diagnostics 

• Front Panel Test Points 

Preliminary Checks 

706������SUREOHPV�PD\�RIWHQ�EH�GLDJQRVHG�E\�FKHFNLQJ�WKH�FRQGLWLRQ�RI�FDEOHV��SRZHU�FRUGV��

DQG�RWKHU�PHFKDQLFDO�FRQQHFWLRQV���,QFRUUHFW�706������FRQILJXUDWLRQ�HQWULHV�PD\�DOVR�EH�WKH�

FDXVH�RI�VRPH�SUREOHPV���3HUIRUP�WKH�IROORZLQJ�SUHOLPLQDU\�FKHFNV�EHIRUH�VWDUWLQJ�GHWDLOHG�WURX�

EOHVKRRWLQJ�SURFHGXUHV���

�� ,I�QR�LQGLFDWRUV�RQ�706������DUH�OLW��FKHFN�WKH�DF�SRZHU�FRUG��RU�EDWWHU\�FRQQHFWLRQV�IRU
V\VWHP�XVLQJ�'36��$�GF�SRZHU�VXSSO\����&KHFN�WKH��SRZHU�VXSSO\�IRU�D�EORZQ�IXVH���
*'&����5�������
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�� ,QVSHFW�WLJKWQHVV�DQG�LQWHJULW\�RI�DOO�FRQQHFWLRQV��VXFK�DV�FKDQQHO�GHYLFH�FDEOHV�DQG�DJJUH�
JDWH�OLQH�FRQQHFWLRQV���

�� ,I�WKH�706������FRPPXQLFDWHV�DW�WKH�DJJUHJDWH�OHYHO��EXW�FKDQQHOV�VHHP�XQDEOH�WR�SDVV
GDWD��FKHFN�WKH�FRQILJXUDWLRQ�HQWULHV�IRU�WKRVH�FKDQQHOV���7KLV�SUREOHP�LV�PRVW�OLNHO\�WR�RF�
FXU�ZKHQ�D�QHZ�FRQILJXUDWLRQ�LV�EHLQJ�DFWLYDWHG���

�� ,I�FKDQQHOV�DUH�FRUUHFWO\�FRQILJXUHG�DQG�DSSHDU�WR�IXQFWLRQ�QRUPDOO\��EXW�GR�QRW�VHHP�WR�EH
FRPPXQLFDWLQJ�ZLWK�FRQQHFWHG�FKDQQHO�GHYLFHV��FKHFN�WKH�IXVHG�OLQN�ORFDWHG�EHQHDWK�WKH
FKDQQHO�FRQQHFWRU���6HH�&KDSWHU���IRU�PRUH�GHWDLOV�RQ�IXVHG�OLQNV�

Alarms 

$ODUPV�DUH�WKH�ILUVW�LQGLFDWLRQ�RI�SUREOHPV�LQ�WKH�706������V\VWHP���$ODUPV�DUH�GLYLGHG�LQWR�WZR�

FDWHJRULHV��PDMRU�DODUPV��UHSUHVHQWLQJ�IDLOXUHV�ZKLFK�FRXOG�GLVUXSW�V\VWHP�RSHUDWLRQ��DQG�PLQRU�

DODUPV��UHSUHVHQWLQJ�IDLOXUHV�ZKLFK�FRXOG�DIIHFW�D�VLQJOH�FKDQQHO���*HQHUDOO\��FRPPRQ�PRGXOH�

IDLOXUHV�DUH�UHSRUWHG�DV�PDMRU�DODUPV��DQG�FKDQQHO�PRGXOH�IDLOXUHV�DUH�UHSRUWHG�DV�PLQRU�DODUPV���

$ODUPV�DUH�UHSRUWHG�WKURXJK�WKH�&RQWUROOHU��WKH�0DLQWHQDQFH�&RQVROH�&57��RU�IURQW�SDQHO�/('V���

<RX�FDQ�DOVR�FRQQHFW�DQ�DGGLWLRQDO�DODUP�WR�WKH�H[WHUQDO�DODUP�FRQQHFWRU�RQ�WKH�0DLQ�6KHOI�EDFN�

SODQH���)RU�D�FRPSUHKHQVLYH�HYDOXDWLRQ�RI�WKH�FRQGLWLRQ�RI�D�V\VWHP��\RX�VKRXOG�QRWH�ERWK�WKH�

&57�UHSRUWHG�DODUP�PHVVDJHV�DQG�IURQW�SDQHO�LQGLFDWRUV�

Test Points 

7KH�WHVW�SRLQWV�ORFDWHG�DW�WKH�ERWWRP�RI�WKH�(6&&��$&0��&'$��$&&��9RLFH�&KDQQHO��DQG�'DWD��

&KDQQHO�0RGXOHV�SURYLGH�LPPHGLDWH�LQGLFDWLRQV�RI�706������IXQFWLRQV���%\�FRQQHFWLQJ�RV�

FLOORVFRSH�OHDGV�EHWZHHQ�WHVW�SRLQWV�DQG�D�UHIHUHQFH�SRLQW��D�WHFKQLFLDQ�PD\�REVHUYH�GDWD�DQG�

FORFN�VLJQDOV�DQG�LGHQWLI\�FRQGLWLRQV�WKDW�FKDUDFWHUL]H�SURSHU�RU�LPSURSHU�706������RSHUDWLRQ���

&KDSWHU���RI�WKLV�PDQXDO�FRQWDLQV�GHVFULSWLRQV�RI�HDFK�PRGXOH�IURQW�SDQHO��LQFOXGLQJ�WKH�WHVW�

SRLQWV���3LQ�DVVLJQPHQWV�IRU�WKH�FDUG�FRQQHFWRUV�DUH�GHILQHG�LQ�&KDSWHU�����7KH�IROORZLQJ�SDUD�

JUDSKV�VXJJHVW�FKHFNV�DQG�FRPSDULVRQV�WKDW�PD\�EH�PDGH�ZLWK�WKH�IURQW�SDQHO�WHVW�SRLQWV�RQ�HDFK�

PRGXOH���

Enterprise System Control Card 

7KH�(6&&�WHVW�SRLQWV�SURYLGH�LPPHGLDWH�LQGLFDWLRQV�RI�706������WLPLQJ�IXQFWLRQV���%\�FRQQHFW�

LQJ�RVFLOORVFRSH�OHDGV�EHWZHHQ�WHVW�SRLQWV�DQG�D�UHIHUHQFH�SRLQW��D�WHFKQLFLDQ�PD\�REVHUYH�GDWD�

DQG�FORFN�VLJQDOV�DQG�LGHQWLI\�FRQGLWLRQV�WKDW�FKDUDFWHUL]H�SURSHU�RU�LPSURSHU�706������RSHUD�

WLRQ���&KDSWHU���RI�WKLV�PDQXDO�FRQWDLQV�GHVFULSWLRQV�RI�(6&&�IURQW�SDQHO��LQFOXGLQJ�WKH�WHVW�

SRLQWV���7KH�IROORZLQJ�SDUDJUDSKV�VXJJHVW�FKHFNV�DQG�FRPSDULVRQV�WKDW�PD\�EH�PDGH�ZLWK�WKH�

IURQW�SDQHO�WHVW�SRLQWV�RQ�HDFK�PRGXOH���

(DFK�RI�WKH�IROORZLQJ�IUHTXHQFLHV�LV�SURGXFHG�E\�D�SKDVH�ORFN�ORRS���������0+]���������0+]�

DQG�������0+]���$IWHU�DFKLHYLQJ�SKDVH�ORFN�ZLWK�WKH�PDVWHU�WLPLQJ�VRXUFH��WKH��������0+]�SUL�

PDU\�IUHTXHQF\�LV�XVHG�DV�D�UHIHUHQFH�WR�FUHDWH�WKH�RWKHU�WZR�SULPDU\�IUHTXHQFLHV�RI�WKH�FORFN�EXV�

RI�WKLV�QRGH���7KH��������0+]�SULPDU\�IUHTXHQF\�LV�IXUWKHU�GLYLGHG�WR�FUHDWH�WKH�VORZHU�FKDQQHO�

DQG�DJJUHJDWH�IUHTXHQFLHV���

7KH�(6&&�WHVW�SRLQW�ODEHOHG�¦7HVW§�LV�WKH���N+]�SUHVFDOHG�IUHTXHQF\�DIWHU�LW�KDV�EHHQ�IHG�EDFN�

WR�WKH�SKDVH�GHWHFWRU�IURP�D�SKDVH�ORFNHG�YROWDJH�FRQWUROOHG�RVFLOODWRU���7KH�WHVW�SRLQW�ODEHOHG�

¦5HI§�LV�WKH�LQFRPLQJ�IUHTXHQF\�SURGXFHG�E\�D�PDVWHU�WLPLQJ�VRXUFH���7KH�WHVW�FORFN�PXVW�EH�V\Q�

FKURQL]HG�WR�WKH�5HI�FORFN���
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-

d

�� 3ODFH�RVFLOORVFRSH�OHDGV�RQ�WKH�7HVW�SRLQW�DQG�WKH�5HI�SRLQW���,I�WKH\�DUH� IUHTXHQF\
ORFNHG��WKH�LQFRPLQJ�FORFN�IURP�WKH�PDVWHU�WLPLQJ�VRXUFH�LV�VXFFHVVIXOO\�EHLQJ�SKDVH
ORFNHG�DW�WKLV�QRGH���

�� 3ODFH�RVFLOORVFRSH�OHDGV�RQ�WKH�7HVW�SRLQW�DQG�WKH�$JJUHJDWH�&RQWURO�;07�&/.�WHVW
SRLQW���,I�WKH\�DUH�IUHTXHQF\�ORFNHG��WKH�FORFN�UDWH�IRU�WKDW�$JJUHJDWH�&RQWURO�&DUG
V
DJJUHJDWH�WUXQN�KDV�VXFFHVVIXOO\�JRQH�WKURXJK�WKH�(6&&�GLYLGHU�FLUFXLWV�DQG�WKH�FORFN
EXV�WR�WKH�$JJUHJDWH�&RQWURO�&DUG���

�� 3ODFH� RVFLOORVFRSH� OHDGV�RQ� WKH�7HVW�SRLQW� DQG� D� &KDQQHO�0RGXOH�;07�&/.�WHVW
SRLQW���,I�IUHTXHQF\�ORFNHG��WKH�FORFN�KDV�PDGH�LW�WKURXJK�WKH�(6&&�GLYLGHU�FLUFXLWV�
WKH�FORFN�EXV��DQG�WKH�&KDQQHO�,QWHUIDFH�GLYLGHU�FLUFXLWV���

Aggregate Control Card

&KHFN�IRU�WKH�IROORZLQJ�FRQGLWLRQV�

�

� 5&9�&/.�DQG�;07�&/.�VKRXOG�EH�IUHTXHQF\�ORFNHG�ZLWK�VRPH�MLWWHU���

� 3ODFLQJ�RVFLOORVFRSH�OHDGV�RQ�5&9�GDWD�DQG�;07�GDWD�VKRZV�ZKHWKHU�GDWD�LV�EHLQJ�
UHFHLYHG�DQG�WUDQVPLWWHG���

� 3ODFLQJ�RVFLOORVFRSH�OHDGV�RQ�5&9�V\QF�DQG�;07�V\QF�VKRZV�ZKHWKHU�WKH�7'0�LV�
LQ�V\QF���,W�DOVR�VKRZV�WKH�VL]H�RI�IUDPH�EHLQJ�UXQ�

ACM or CDA Modules 

&KHFN�IRU�WKH�IROORZLQJ�FRQGLWLRQV�

�

�� 3ODFH�WKH�OHDGV�RI�D�GXDO�WUDFH�RVFLOORVFRSH�RQ�WKH�;07�&/.�$�DQG�5&9�&/.�$�WHVW
SRLQWV���%RWK�SDWWHUQV�GLVSOD\HG�VKRXOG�EH�IUHTXHQF\�ORFNHG�ZLWK�VRPH�MLWWHU���

�� 3ODFH�WKH�OHDGV�RI�D�GXDO�WUDFH�RVFLOORVFRSH�RQ�WKH�;07�&/.�%�DQG�5&9�&/.�%�WHVW
SRLQWV���%RWK�SDWWHUQV�GLVSOD\HG�VKRXOG�EH�IUHTXHQF\�ORFNHG�ZLWK�VRPH�MLWWHU���

Use this procedure for the in-service ESCC only.  An out-of-service ESCC
shows erroneous results if the node is configured for aggregate or external tim
ing.

A few incoming frequencies may not be an even multiple of the test signal an
therefore, it may be difficult to determine frequency lock with an oscilloscope.

127(

127(
*'&����5�������
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Data II, III,  IV Channel or UDC Modules

&KHFN�IRU�WKH�IROORZLQJ�FRQGLWLRQV��

� ,I�WKH�FKDQQHO�LV�DFWLYH��GDWD�VKRXOG�EH�SUHVHQW�RQ�WKH�'$7$�,Q�DQG�'$7$�2XW�WHVW�SRLQWV���

� 5HFHLYH�GDWD�VKRXOG�EH�V\QFKURQL]HG��QR�SKDVH�VOLSSDJH��WR�WKH�LQWHUQDO��,17��FKDQQHO�
FORFN���,I�WKH�FKDQQHO�LV�LQ�WKH�V\QFKURQRXV�PRGH��WKH�FORFN�IUHTXHQF\�LV�WKH�VDPH�DV�WKH�
FKDQQHO�GDWD�UDWH��LI�WKH�FKDQQHO�LV�LQ�DQ\�RWKHU�PRGH��WKH�FORFN�IUHTXHQF\�LV����WLPHV�WKH�
FKDQQHO�GDWD�UDWH��H[FHSW�IRU�'DWD�,9�&KDQQHO�RU�8'&�0RGXOHV��

� ,I�FKDQQHO�LV�LQ�V\QFKURQRXV�PRGH�DQG�XVLQJ�H[WHUQDO�WLPLQJ��LQWHUQDO��,17��DQG�H[WHUQDO�
�(;7��FORFN�VLJQDOV�VKRXOG�EH�V\QFKURQL]HG��QR�SKDVH�VOLSSDJH����

Voice II or UVC Channel Modules 

&KHFN�IRU�WKH�IROORZLQJ�FRQGLWLRQV�

�

� ,I�9RLFH�&KDQQHO�LV�DFWLYH��EXV\��WKH�YRLFH�VLJQDOV�LQ�DQG�RXW�RI�WKH�FKDQQHO�VKRXOG�EH�
SUHVHQW�DW�WKH�,1�DQG�287�WHVW�SRLQWV���

Technical Assistance Procedure
)RU�WHFKQLFDO�DVVLVWDQFH��FXVWRPHUV�VKRXOG�FDOO�*HQHUDO�'DWD&RPP�6HUYLFH�DW��������������

,Q�&DQDGD�

*HQHUDO�'DWD&RPP��&DQDGD��/WG�

6HUYLFH�DQG�5HSDLU�)DFLOLW\

�����%HDXODF�6WUHHW

6W��/DXUHQW��0RQWUHDO��4XHEHF�+�5��:�

7HOHSKRQH����������������

7:;��������������

7HOH[����������

,Q�WKH�8QLWHG�.LQJGRP��FRQWDFW�WKH�*'&�DUHD�PDQDJHU�DW�

*HQHUDO�'DWD&RPP��8�.���/WG�

0ROO\�0LOODUV�&ORVH

0ROO\�0LOODUV�/DQH

:RNLQJKDP��%HUNVKLUH

(QJODQG�5*����4)

7HOHSKRQH��������������������

7HOH[������������

)D[��������������������
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,Q�(XURSH�$IULFD�0LGGOH�(DVW�

*HQHUDO�'DWD&RPP

����UXH�-XOHV�6DXOLQLHU

3DUF�GX�&RORPELHU��%3����

������67�'(1,6��)UDQFH

7HO�������������������

)D[�������������������

,Q�WKH�3DFLILF�

*HQHUDO�'DWD&RPP�3W\��/WG�

6XLWH����

����$OIUHG�6WUHHW�1RUWK

1RUWK�6\GQH\��16:�������$XVWUDOLD

7HO�������������������

)D[�������������������

,Q�$VLD�

*HQHUDO�'DWD&RPP

����&HQWXU\�6TXDUH

�����'
$JXLODU�6WUHHW

&HQWUDO��+RQJ�.RQJ

7HO�����������������

7HOH[�����������

)D[�����������������

,Q�/DWLQ�$PHULFD�

*HQHUDO�'DWD&RPP��,QWHUQDWLRQDO

�����6WUDLWV�7XUQSLNH

3�2��%R[�����

0LGGOHEXU\��&RQQHFWLFXW�����������

7HOHSKRQH��������������

7HOH[���������

)D[��������������
*'&����5�������
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3URGXFW�5HSDLU�'HSDUWPHQW

*HQHUDO�'DWD&RPP��,QF�

�����6WUDLWV�7XUQSLNH

3�2��%R[�����

0LGGOHEXU\��&RQQHFWLFXW�����������

/HDVH�DQG�0DLQWHQDQFH�FRQWUDFW�FXVWRPHUV�PD\�FDOO�*HQHUDO�'DWD&RPP�6HUYLFH�WROO�IUHH�DW���

�����������������KRXUV�D�GD\����GD\V�D�ZHHN�IRU�WURXEOH�UHSRUWLQJ�RU�LQVWDOODWLRQ�VFKHGXOLQJ�����,Q�

VWDOODWLRQV�DUH�QRUPDOO\�VFKHGXOHG�EHWZHHQ���D�P��DQG���S�P��

Training
+DQGV�RQ�WUDLQLQJ�FRXUVHV�DUH�DYDLODEOH�IURP�*HQHUDO�'DWD&RPP�6HUYLFH�(GXFDWLRQDO�6HUYLFHV�

LQ�WKH�86$�DQG�LQ�WKH�8.����&RXUVHV�RIIHUHG�UDQJH�IURP�EDVLF�GDWD�FRPPXQLFDWLRQV��PRGHPV�DQG�

PXOWLSOH[HUV��WR�FRPSOH[�QHWZRUN�V\VWHPV��DQG�DUH�JLYHQ�DW�RXU�&RQQHFWLFXW�IDFLOLW\�RU�DW�\RXU�

ORFDWLRQ�

)RU�LQIRUPDWLRQ�FDOO�

86$�����������������([W���������

8.�������������������

Summary
7KLV�FKDSWHU�FRYHUHG�URXWLQH�DQG�FRUUHFWLYH�PDLQWHQDQFH�IRU�WKH�706������

What's Next
7KH�QH[W�FKDSWHU�SURYLGHV�FDUG�FRQQHFWRU�SLQ�DVVLJQPHQWV�
*'&����5�������





8   Connector Pin Assignments
Overview 
7KLV�FKDSWHU�OLVWV�SLQ�DVVLJQPHQWV�IRU����SLQ�DJJUHJDWH�DQG�FKDQQHO�FRQQHFWRUV���,W�DOVR�OLVWV�WKH�

SLQ�DVVLJQPHQWV�IRU�WKH���SLQ�H[WHUQDO�WLPLQJ�FRQQHFWRU��WKH�LQWHUQDO�H[WHUQDO�PRGHP�FRQQHFWRU��

WKH�H[WHUQDO�DODUP�UHOD\�FRQQHFWRU��HFKR�FDQFHOOHU�SLJJ\EDFN�FDUG��&'$�PRGXOH��7��'��(�$J�

JUHJDWH�SLJJ\EDFN�FDUG���7,'�,,,�'DWD�&KDQQHO�0RGXOH��DQG�$&0�

$JJUHJDWH�,QWHUIDFH�

7DEOHV�����WKURXJK�����OLVW�WKH�SLQ�DVVLJQPHQWV�RI�WKH����SLQ�DJJUHJDWH�FRQQHFWRUV���7KH�IXQF�

WLRQV�OLVWHG�DUH�GHWHUPLQHG�E\�WKH�W\SH�RI�DJJUHJDWH�SLJJ\EDFN�FDUG�XVHG�RQ�WKH�DVVRFLDWHG�$J�

JUHJDWH�&RQWURO�&DUG�

'DWD�$QG�9RLFH�,,�&KDQQHO�

7DEOHV�����DQG������OLVW�WKH�SLQ�DVVLJQPHQWV�IRU�WKH�'DWD�&KDQQHO�DQG�9RLFH�,,�&KDQQHO�FRQQHF�

WRUV�

([WHUQDO�7LPLQJ�

7DEOH������OLVWV�WKH�SLQ�DVVLJQPHQWV�IRU�WKH�H[WHUQDO�WLPLQJ�FRQQHFWRU��-����RQ�WKH�706������

EDFNSODQH�

,QWHUQDO�([WHUQDO�0RGHP�

7DEOH������OLVWV�WKH�SLQ�DVVLJQPHQWV�IRU�WKH�SKRQH�MDFN�-���ORFDWHG�RQ�WKH�UHDU�RI�WKH�706������

PDLQ�VKHOI���7KH�SKRQH�MDFN�FRQQHFWV�WR�WKH�LQWHUQDO�*'&����$�PRGHP�RQ�WKH�5HGXQGDQF\�&RQ�

WURO�&DUG���1RWH�WKDW�WKH�LQWHUQDO�PRGHP�LV�DYDLODEOH�RQO\�RQ�HDUOLHU�YHUVLRQV�RI�WKH�5&&��7DEOH�

�����OLVWV�WKH�SLQ�DVVLJQPHQWV�IRU�WKH�H[WHUQDO�PRGHP�3RUW�-���ORFDWHG�RQ�WKH�UHDU�RI�WKH�706�

�����PDLQ�VKHOI�

([WHUQDO�$ODUP�5HOD\�

7DEOH������OLVWV�WKH�SLQ�DVVLJQPHQWV�IRU�WKH�H[WHUQDO�DODUP�UHOD\�FRQQHFWRU��-����ORFDWHG�RQ�WKH�

UHDU�RI�WKH�706������PDLQ�VKHOI�

(FKR�&DQFHOOHU�&DUG�

7DEOH������OLVWV�WKH�SLQ�DVVLJQPHQWV�IRU�WKH�(FKR�&DQFHOOHU�SLJJ\EDFN�FDUG���7KLV�FDUG�SOXJV�LQWR�

WKH�8QLYHUVDO�9RLFH�&DUG�

&'$�0RGXOH�'%���2XWSXW����3LQ�

7DEOH������OLVWV�WKH�SLQ�DVVLJQPHQWV�IRU�WKH�&RPELQHG�'LJLWDO�$JJUHJDWH�0RGXOH�
*'&����5�������



��������������������������������������������������������������������������������������������������������������������������������&RQQHFWRU�3LQ�$VVLJQPHQWV
7,'�,,,�'DWD�&KDQQHO�0RGXOH

7DEOH������OLVWV�WKH�SLQ�DVVLJQPHQWV�IRU�WKH�7,'�,,,�'DWD�&KDQQHO�0RGXOH�

*�����$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN�&DUG

7DEOHV������DQG������OLVW�WKH�SLQ�DVVLJQPHQWV�IRU�WKH�*�����$JJUHJDWH�,QWHUIDFH�SLJJ\EDFN�FDUG���

$&0�0RGXOH�'%���2XWSXW����3LQ

7DEOH������OLVWV�WKH�SLQ�DVVLJQPHQWV�IRU�WKH�$'3&0�&RPSUHVVLRQ�0RGXOH�

7DEOH���� ,78�7�*���������.%36�,QWHUIDFH�7R�$JJUHJDWH�/LQH�7UDQVFHLYHU����3LQ�&RQ�
QHFWRU�3LQ�$VVLJQPHQWV

7DEOH���� ,78�7�*��������.%36�&RGLUHFWLRQDO�,QWHUIDFH�7R�$JJUHJDWH�/LQH�7UDQVFHLYHU�
���3LQ�&RQQHFWRU�3LQ�$VVLJQPHQWV

7DEOH���� 7��'��������0%36�,QWHUIDFH�7R�$JJUHJDWH�/LQH�7UDQVFHLYHU����3LQ�&RQQHFWRU�
3LQ�$VVLJQPHQWV

Pin No. Signal Name Description

1 Gnd Chassis Ground

2 XMT DATA A The “A’’ side of the transmit data pair.

3 RCV DATA A The “A’’ side of the receive data pair.

14 XMT DATA B The “B’’ side of the transmit data pair.

16 RCV DATA B The “B’’ side of the receive data pair.

Pin No. Signal Name Description

1 Gnd Chassis Ground

2 XMT DATA A The “A’’ side of the transmit data pair.

3 RCV DATA A The “A’’ side of the receive data pair.

14 XMT DATA B The “B’’ side of the transmit data pair.

16 RCV DATA B The “B’’ side of the receive data pair.

Pin No. Signal Name Description

1 Gnd Chassis Ground

2 XMT DATA A The “A’’ side of the transmit data pair.

3 RCV DATA A The “A’’ side of the receive data pair.

14 XMT DATA B The “B’’ side of the transmit data pair.

16 RCV DATA B The “B’’ side of the receive data pair.
*'&����5�������



&RQQHFWRU�3LQ�$VVLJQPHQWV� ���
7DEOH���� ,78�7�*�����������0%36�,QWHUIDFH�7R�$JJUHJDWH�/LQH�7UDQVFHLYHU����3LQ�
&RQQHFWRU�3LQ�$VVLJQPHQWV

7DEOH���� ,78�7�*��������.%36�&RQWUDGLUHFWLRQDO�,QWHUIDFH�7R�$JJUHJDWH�/LQH�7UDQV�
FHLYHU����3LQ�&RQQHFWRU�3LQ�$VVLJQPHQWV

7DEOH���� ,78�7�9����,QWHUIDFH�7R�$JJUHJDWH�/LQH�7UDQVFHLYHU����3LQ�&RQQHFWRU�3LQ
$VVLJQPHQWV

Pin No. Signal Name Description

1 Gnd Chassis Ground

2 XMT DATA A The “A’’ side of the transmit data pair.

3 RCV DATA A The “A’’ side of the receive data pair.

14 XMT DATA B The “B’’ side of the transmit data pair.

16 RCV DATA B The “B’’ side of the receive data pair.

Pin No. Signal Name Description

1 Gnd Chassis Ground

2 XMT DATA A The “A’’ side of the transmit data pair.

3 RCV DATA A The “A’’ side of the receive data pair.

13 RCV CLK B Receive clock for B

14 XMT DATA B The “B’’ side of the transmit data pair.

15 XMT CLK A Transmit clock for A

16 RCV DATA B The “B’’ side of the receive data pair.

17 RCV CLK A Receive clock for A

19 XMT CLK B Transmit clock for B

Pin No. Signal Name Description

1 Gnd Chassis Ground

2 XMT DATA A The “A’’ side of the transmit data pair.

3 RCV DATA A The “A’’ side of the receive data pair.

4 +V +5V

12 EXT TIM B External transmit clock for B

13 RCV CLK B The receive clock for B

14 XMT DATA B The “B’’ side of the transmit data pair.

15 XMT CLK A Transmit clock for A

16 RCV DATA B The “B’’ side of the receive data pair.

17 RCV CLK A The receive clock for A

19 XMT CLK B The transmit clock for B

20 +V +5V

24 EXT TIM A The external transmit clock for A
*'&����5�������



��������������������������������������������������������������������������������������������������������������������������������&RQQHFWRU�3LQ�$VVLJQPHQWV
7DEOH���� 56����������0,/���������,QWHUIDFH�7R�$JJUHJDWH�/LQH7UDQVFHLYHU����3LQ�
&RQQHFWRU�3LQ�$VVLJQPHQWV

7DEOH���� (,$�7,$�����(�,QWHUIDFH�7R�$JJUHJDWH�/LQH7UDQVFHLYHU����3LQ�&RQQHFWRU�3LQ�
$VVLJQPHQWV

Pin No. Signal Name Description

1 Gnd Chassis Ground

2 XMT DATA A The “A’’ side of the transmit data pair.

3 RCV DATA A The “A’’ side of the receive data pair.

4 +V +5V

12 EXT TIM B External transmit clock for B

13 RCV CLK B The receive clock for B

14 XMT DATA B The “B’’ side of the transmit data pair.

15 XMT CLK A Transmit clock for A

16 RCV DATA B The “B’’ side of the receive data pair.

17 RCV CLK A The receive clock for A

19 XMT CLK B The transmit clock for B

20 +V +5V

24 EXT TIM A The external transmit clock for A

Pin No. Signal Name Description

1 Gnd Chassis Ground

2 XMT DATA Transmit data

3 RCV DATA Receive data

4 +V +12V

7 SIG Gnd Signal Ground

15 XMT CLK Transmit clock

17 RCV CLK Receive clock

20 +V +12V

24 EXT TIM External terminal timing

25 –V –12V
*'&����5�������



&RQQHFWRU�3LQ�$VVLJQPHQWV� ���

 

7DEOH���� 'DWD�&KDQQHO�&RQQHFWRU�3LQ�$VVLJQPHQWV

Pin 
No.

Signal
Unbalanced

(EIA/TIA-232-E/
RS-423)

Signal
Balanced

(RS-422/ITU-T 
V.35)

Signal
Balanced

(ITU-T G.703)
RS-422
Adapter

Signal
Unbalanced
V.54 Using 

MM08
X.21

(X.27)

1 Chassis Ground Chassis Ground Chassis Ground Chassis Ground Chassis 
Ground

Chassis 
Ground

2 Transmit Data Transmit Data "A" Transmit Data "A" Xmt Data A Transmit Data SD-A

3 Receive Data Receive Data "A" Receive Data "A" Receive Data A Receive Data RD-A

4 Request To Send* Request to Send* Request to Send* RTS A, RTS B Request to 
Send*

RTS-A

5 Clear To Send* Clear To Send* Clear To Send* CTS A, CTS B RTS-B

6 Ready Out* 
(DSR)

Ready Out* 
(DSR)

Ready Out* 
(DSR)

Rdy A, Rdy B Test Mode* DCD-B

7 Signal Ground Signal Ground Signal Ground Signal Gnd Signal Ground Signal
Ground

8 Carrier Detect* Carrier Detect* Carrier Detect* DCD A, DCD B Carrier De-
tect*

DCD-A

10 Non-Standard 
Control Signal*

Transmit/Receive 
Clock "B"

Nonstandard con-
trol signal

Xmt Data B Remote Loop-
back

ST-B

11 Receive Ground External Transmit 
Clock "B"

Xmt Clk B TT-B

15/
17**

Transmit/Receive 
Clock

Transmit/Receive 
Clock "A"

XmT/Rx Clk A Transmit/Re-
ceive Clock

ST-A

20 Ready In* (DTR) Ready In* (DTR) Ready In* (DTR) Rdy A, Rdy B Ready Out 
(DTR)*

22 Ring Indicator* Transmit Data "B" Transmit Data "B" Xmt Data B Local Loop-
back*

SD-B

24 External Transmit 
Clock

External Transmit 
Clock "A"

Xmt Clock A External 
Transmit 
Clock

TT-A

25 Busy Out* Receive Data “B’’ Receive Data “B’’ Receive Data B RD-B

  * Control signals are unbalanced, at EIA/TIA-232-E voltage levels.

** Pins 15 and 17 are tied together on backplane.
*'&����5�������
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7DEOH����� 9RLFH�,,�&96'�$QG�3&0�&KDQQHO�&RQQHFWRU�3LQ�$VVLJQPHQWV


7DEOH����� ([WHUQDO�7LPLQJ�&RQQHFWRU��-����3LQ�$VVLJQPHQWV

7DEOH����� 3KRQH�-DFN�,QWHUQDO�0RGHP�&RQQHFWRU�3LQ�$VVLJQPHQWV

Pin Number Description

2 –BATT

3 M Lead

4 Receive Tip (RT)

5 Receive Ring (RR)

7 Signal Ground

8 Station Ground

10 Transmit Ring (TR)

11 E’ Lead

15 Station Battery

24 E Lead

25 Transmit Tip (TT)

The E’ lead is the same signal as the E lead, and provides no additional functions.

The CVSD card had a type C relay driving the E Lead and so both NC and NO 
outputs were made available for customer use.  The UVC connected the E and E’ 
together.

Station Ground (pin 8) is the SG lead which is paired with the E Lead.

Signal Ground is an internal mux ground, and so is not normally used for signal-
ling due to the added noise which may then be  injected.

Pin Number Description

1 Protected Ground

2 External Timing A (In)

3 External Timing B(In)

8 512 KHz Reference B (Out)

9 512 KHz Reference A (Out)

Pin Number Description

3 Tip

4 Ring

Note that the internal modem is available only on earlier versions of the RCC.
*'&����5�������



&RQQHFWRU�3LQ�$VVLJQPHQWV� ���
7DEOH����� ([WHUQDO�0RGHP�3RUW�-������3LQ�&RQQHFWRU�3LQ�$VVLJQPHQWV

7DEOH����� $ODUP�5HOD\�&RQQHFWLRQV��5HDU�3DQHO�&RQQHFWRU�-��

Pin Number Description

1 Protected Ground

2 Send Data (TD)

3 Receive Data (RD)

4 Request to Send (RTS)

5 Clear to Send (CTS)

6 Data Set Ready (DSR)

7 Ground

8 Data Carrier Detect (DCD)

12 Speed Mode Indicate (SPD IND)

20 Data Terminal Ready (DTR)

22 Ring Indicator (RI)

Pin Number Function Relay State

1 Minor Alarm 2 Common (CO)

2 Major Alarm 2 Common (CO)

3 Spare

4 Spare

5 Major Alarm 2 Deenergized (NO)

6 Major Alarm 1 Deenergized (NO)

7 Minor Alarm 2 Deenergized (NO)

8 Minor Alarm 1 Deenergized (NO)

9 Major Alarm 1 Common (CO)

10 Spare

11 Minor Alarm 1 Common (CO)

12 Major Alarm 2 Energized (NC)

13 Major Alarm 1 Energized (NC)

14 Minor Alarm 2 Energized (NC)

15 Minor Alarm 1 Energized (NC)
*'&����5�������
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7DEOH����� (FKR�&DQFHOOHU�&DUG�3LQ�$VVLJQPHQWV

7DEOH����� &'$�0RGXOH�'%���2XWSXW����3LQ�&RQQHFWRU�3LQ�$VVLJQPHQWV

XAP1
Pin Number Signal Name Description

� +5V +5 V dc Supply

2 TEST/ Disables the Echo Canceller during diagnostics

3 PCMDAT Near-end speech signal

4 RESET/ Power-on reset pulse

5 PCMCK Clock signals for RX64KDAT, PCMDAT, 
ECHOUT

6 FRASYN Byte timing for RX64KDATA, PCMDAT, 
ECHOUT

7 MULAW/ Indicates Universal Voice Card “A’’ or “MU-
LAW’’ Codec

8 RX64KDATA Far-end speech signal

9 EHOUT Echo Canceller output signal

10 DISABLE External disable line

11 –12 V –12 V dc supply

12 SPARE Not used

13 GND Ground

Pin Number Signal Name Description

1 Gnd Chassis Ground

2 XMT DATA A The “A" side of the transmit data pair

3 RCV DATA A The “A" side of the receive data pair.

14 XMT DATA B The “B" side of the transmit data pair.

16 RCV DATA B The “B" side of the receive data pair.

These pins are used when the second CDA module is connected as a non-redundant pair in con-
junction with the special Y cable.

18 RCV DATA B The “B" side of the receive data pair.

4 XMT DATA A The “A" side of the transmit data pair.

8 RCV DATA A The “A" side of the receive data pair.

25 XMT DATA B The “B" side of the transmit data pair.
*'&����5�������



&RQQHFWRU�3LQ�$VVLJQPHQWV� ���
*'&����5�������

7DEOH����� 7,'�,,,�'DWD�&KDQQHO�0RGXOH�(,$�56�����,QWHUIDFH�&RQQHFWRU�3LQ�$VVLJQ�
PHQWV

Channel Card
EIA Connector

Module Edge Connector
P1 Pin Number Signal Description

1 1 Chassis Ground

7 32 Ground

17 27 Receive Clock A*

10 52 Receive Clock B*

3 28 Receive Data A*

25 51 Receive Data B*

24 56 Transmit Clock A**

11 54 Transmit Clock B**

2 55 Transmit Data A**

22 50 Transmit Data B**

5 25 External Clock A

4 24 External Clock B

20 26 Test Signal

6 23 Test Signal

  * From TID Channel to User

** From User to TID Channel
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7DEOH����� *�����$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN�&DUG�&RQQHFWRU�3LQ�$VVLJQPHQWV��;3��

Pin No.* Description Function

1 CHASSIS GND Chassis ground — Connects to system chassis ground throug
Aggregate Control Card.

2 XMT DATA Transmit data from Aggregate Control Card.  Data changes on 
falling edge of the Transmit Clock.

3 XMT CLK Transmit Clock to Aggregate Control Card — N x 64 kHz.

4 RCV DATA Receive data to Aggregate Control Card.  Data is sampled on ri
ing edge of RCV CLK.

5 RLB Receive Remote Loopback.  Causes a remote loopback conditio
on the G.704 Aggregate Interface Piggyback card.

6 RCV CLK Receive Clock to Aggregate Control Card — N x 64 kHz.

8 ROOS (L) Indicates that the remote end is out of G.704 frame sync.  Mult
plexers is out of sync also.  Signal low for ROOS.

9 SIG GND Signal Ground

13 EXT TMG External Transmit Input from TMS-3000 clock circuitry.  2.048 
MHz code clock for transmit timing.

18 +5 V Positive 5-volt dc supply.

19 SIG GND Signal Ground.

20 LOOS (L) Indicates that the local end is out of G.704 frame sync.  Multi-
plexers is of sync also.  Signal low for LOOS.

24 CDET Carrier Detect output.  Goes low when receive data is lost.  Hig
indicates carrier is present.

31 RCLK Receive 2.048 MHz clock for node clocking.

35 RCVDATA B Balanced Receive Data B from one side of T1 line input.  
Grounded by the UNB switch.

36 RCVDATA A Balanced Receive Data A from one side of T1 line input.

38 XMTDATA A Balanced Transmit Data A from one side of T1 line output.

39 XMTDATA B Balanced Transmit Data B from one side of T1 line output.

40 PROT GND Protective ground output from G.704 Aggregate Interface Piggy
back to equipment cabinet.

* Pin numbers 7, 10-12, 14,-17 21-23, 25-30, 32-34, and 37 are not used.

Note that Connector XP2 on the G.704 Aggregate Interface Piggyback is used on a later version o
Aggregate Control Card.
*'&����5�������



&RQQHFWRU�3LQ�$VVLJQPHQWV� ����
7DEOH����� *�����$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN�&DUG�&RQQHFWRU�3LQ�$VVLJQPHQWV��;3��

7DEOH����� $&0�'%���2XWSXW����3LQ�&RQQHFWRU�3LQ�$VVLJQPHQWV

Summary
7KLV�FKDSWHU�SURYLGHG�WKH�FRQQHFWRU�SLQ�DVVLJQPHQWV�IRU�WKH�YDULRXV�706������FDUGV�

Pin Description Signal Description

1 +5 V Positive 5 volt input

3 SIG GND Signal Ground

4 BD0 Microprocessor Data Bus 0

5 BD1 Microprocessor Data Bus 1

6 BD2 Microprocessor Data Bus 2

7 BD3 Microprocessor Data Bus 3

8 BD4 Microprocessor Data Bus 4

9 BD5 Microprocessor Data Bus 5

10 BD6 Microprocessor Data Bus 6

11 BD7 Microprocessor Data Bus 7

12 WRSTB Write Strobe (when low condition is true)

13 RDSTB Read Strobe (when low condition is true)

14 CSN Board Select (when low condition is true)

15 BA0 Microprocessor Address Bus 0

16 BA1 Microprocessor Address Bus 1

17 BA2 Microprocessor Address Bus 2

18 BA3 Microprocessor Address Bus 3

Note that plesiochronous buffers introduce unwanted end-to-end delay on the aggregate link.   
Keep their size to a minimum when configuring the system.

Pin Number Signal Name Description

1 Gnd Chassis Ground

2 XMT DATA A The “A’’ side of the transmit data pair

3 RCV DATA A The “A’’ side of the receive data pair.

14 XMT DATA B The “B’’ side of the transmit data pair.

16 RCV DATA B The “B’’ side of the receive data pair.
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Overview
7KH�706������VXSSRUWV�ERWK�DV\QFKURQRXV�DQG�V\QFKURQRXV�QHWZRUN�FRPPXQLFDWLRQV�LQ�WKH�

*76�YHUVLRQ�������DQG�ODWHU�VRIWZDUH���,W�FRQWLQXHV�WR�VXSSRUW�$6<1&�1HWZRUN�,�2�WKURXJK�D�

VWDQGDUG�VHULDO�FDUG��3RUW����RU�WKURXJK�WKH�'LJL%RDUG�'LJL&KDQQHO�3&��H�FDUG�RU�WKH�'LJL%RDUG�

'LJL&KDQQHO�3&��L��FDUG���,W�VXSSRUWV�RWKHU�DV\QFKURQRXV�DSSOLFDWLRQV�DV�ZHOO��VXFK�DV�'LDO�

%DFNXS��/RFDO�77<��'LDOLQ�77<��DQG�0HJDYLHZ�$ODUP�,QWHUIDFH���7KHVH�DSSOLFDWLRQV�DUH�VXS�

SRUWHG�WKURXJK�WKH�VWDQGDUG�VHULDO�FDUG��3RUW����RU�WKURXJK�WKH�H[SDQVLRQ�,�2�FDUG���7KH�H[SDQVLRQ�

,�2�FDUG�FRXOG�EH�WKH�'LJL%RDUG�'LJL&KDQQHO�3&��H�FDUG��'LJL%RDUG�'LJL&KDQQHO�3&��L��FDUG��

RU�'LJL%RDUG�'LJL&KDQQHO�0&��L��FDUG���7KH�6\QFKURQRXV�1HWZRUN�,�2�LV�VXSSRUWHG�RQO\�E\�

WKH�'LJL%RDUG�'LJL&KDQQHO�3&��L��RU�0&��L����7KLV�FKDSWHU�SURYLGHV�DQ�RYHUYLHZ�RI�WKHVH�FDUGV�

DQG�D�GHVFULSWLRQ�RI�WKH�LQVWDOODWLRQ�SURFHGXUH���

DigiBoard DigiChannel PC/4E Overview
7KH�'LJL&KDQQHO�3&��H�FDUG�PRXQWV�LQVLGH�WKH�706�&RQWUROOHU�WR�H[SDQG�WKH�,�2�SRUW�FDSDFLW\�

RI�WKH�FRQWUROOHU�WR�IRXU���7KH�'LJLFKDQQHO�3&��H�FDUG�VXSSRUWV�WKH�IROORZLQJ�LQWHUIDFHV��/RFDO�

7HUPLQDO��5HPRWH�'LDOLQ�0RGHP��0(*$9,(:��5HPRWH�'LDOLQ�0(*$9,(:��DQG�0(*$�

9,(:�3&���:LWK�WKH�'LJL&KDQQHO�3&��H�FDUG��QHWZRUN�FRPPXQLFDWLRQV�DQG�GLDO�EDFNXS�FRP�

PXQLFDWLRQV�DUH�QRW�VXSSRUWHG�LQ�062�YHUVLRQ�������DQG�ODWHU�VRIWZDUH�YHUVLRQV�

DigiBoard DigiChannel PC/4E Installation
7KH�IROORZLQJ�SURFHGXUH�GHVFULEHV�WKH�LQVWDOODWLRQ�RI�WKH�'LJL&KDQQHO�3&��H�FDUG�DQG�LWV�',3�

6ZLWFK�VHWWLQJV�

,QVWDOO�WKH�FDUG�DV�IROORZV�

�� 6KXW�GRZQ�;(1,;�DQG�WXUQ�WKH�SRZHU�RII�LQ�WKH�FRQWUROOHU�

�� 5HPRYH�WKH�RXWHU�FDVLQJ�RI�WKH�706�&RQWUROOHU�

,I�\RX�LQWHQG�WR�XVH�WKH�'LJLERDUG�'LJL&KDQQHO�3&��H�FDUG�DV�DQ�DGGLWLRQDO�,�2�FDUG��\RX�
RQO\�QHHG�WR�LQVWDOO�WKH�KDUGZDUH�VLQFH�VRIWZDUH�LV�DOUHDG\�LQVWDOOHG�

7KH�IROORZLQJ�SURFHGXUH�EULHIO\�RXWOLQHV�WKH�',3�6ZLWFK�VHWWLQJV�RQ�WKH�'LJLERDUG�
'LJL&KDQQHO�3&��H�FDUG���)RU�PRUH�LQIRUPDWLRQ�RQ�WKH�'LJLERDUG�'LJL&KDQQHO�3&��H�
FDUG���UHIHU�WR�WKH�,QVWDOODWLRQ�*XLGH�5HIHUHQFH�0DQXDO�IURP�'LJLERDUG�

�� 6HW�WKH�GXDO�SRUW�PHPRU\�VWDUWLQJ�DGGUHVV�WR�'������+H[����&RQILJXUH�GXDO�SRUW�PHPRU\�
VWDUWLQJ�DGGUHVV�6ZLWFKHV�6:���WKURXJK�6:���RI�'6���'LS�6ZLWFK����DV�IROORZV�

A floppy disk is included in the shipping container that contains your 
DigiBoard card.  But you do not need to use this floppy disk because all of the 
necessary software is included in the TMS-3000 software.127(
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�� 6HW�WKH�,�2�SRUW�DGGUHVV�WR������+H[����&RQILJXUH�,�2�SRUW�DGGUHVV��6ZLWFKHV�6:���WKURXJK�
6:����DV�IROORZV�

�� 6HW�WKH�,QWHUUXSW��,54��DW�,54�����<RX�KDYH�WR�VHW�6ZLWFK�6:��RI�'6��WR�21��WKH�UHVW�RI�
WKH�VZLWFKHV�UHPDLQ�2))�

�� ,QVWDOO�WKH�FDUG�LQ�DQ\����ELW�VORW���,QVWDOO�WKH�IDVWHQLQJ�VFUHZ�

�� 5HSODFH�WKH�RXWHU�FDVLQJ�RI�WKH�706�&RQWUROOHU�

�� 7XUQ�WKH�SRZHU�RQ�DQG�UHVSRQG�WR�WKH�ERRW�SURPSWV�

�� ,QVWDOO�WKH�706������VRIWZDUH�DFFRUGLQJ�WR�WKH�LQVWDOODWLRQ�LQVWUXFWLRQV�LQ��&KDSWHU����RI�
WKLV�PDQXDO�

DigiBoard DigiChannel PC/8i+ Overview (386/486)
����.�+]�V\QFKURQRXV�FRPPXQLFDWLRQV�EHWZHHQ�WKH�706�&RQWUROOHU�DQG�WKH�(QWHUSULVH�6\VWHP�

&RQWURO�&DUG��(6&&��LV�VXSSRUWHG�LQ�*76�VRIWZDUH���7KH�'LJL&KDQQHO�3&��L��LV�DQ�H[SDQVLRQ�,�

2�FDUG�ZKLFK��ZKHQ�LQVWDOOHG�LQ�D���������&RQWUROOHU��SURYLGHV�HLJKW�DV\QFKURQRXV�FRPPXQLFD�

WLRQ�SRUWV�DQG�RQH�V\QFKURQRXV�FRPPXQLFDWLRQ�SRUW���7KH�(6&&�SURYLGHV�WKH�FORFN�IRU�WKH�

'LJL&KDQQHO�3&��L��IRU�V\QFKURQRXV�FRPPXQLFDWLRQV�

DigiBoard DigiChannel PC/8i+ Installation
7KH�IROORZLQJ�SURFHGXUH�GHVFULEHV�WKH�LQVWDOODWLRQ�RI�WKH�'LJL&KDQQHO�3&��L��FDUG�DQG�LWV�',3�

VZLWFK�VHWWLQJV�

,QVWDOO�WKH�FDUG�DV�IROORZV�

�� 6KXW�GRZQ�;(1,;�DQG�WXUQ�WKH�SRZHU�RII�LQ�WKH�FRQWUROOHU�

�� 5HPRYH�WKH�RXWHU�FDVLQJ�RI�WKH�706�&RQWUROOHU�

�� 7KHUH�DUH�WZR�VHWV�RI�MXPSHUV�RQ�WKH�FDUG���2QH�VHW�FRQVLVWV�RI�WKUHH�MXPSHUV��-���-���-���
WKDW�DUH�YHUWLFDOO\�DOLJQHG�DW�WKH�OHIW�HGJH�RI�WKH�SURFHVVRU�ERDUG���(DFK�RI�WKHVH�MXPSHUV�
VKRXOG�EH�VHW�WR�SLQV���DQG������.�ORFDO�5$0�DQG���.�GXDO�SRUW�5$0����5HIHU�WR�)LJXUH�
��RQ�3DJH���RI�WKH�,QVWDOODWLRQ�*XLGH�5HIHUHQFH�0DQXDO��IURP�'LJLERDUG�

When the switch is closed, it is ON.  When the switch is open, it is OFF.

SW-1 SW-2 SW-3 SW-4 SW-5 SW-6 SW-7 SW-8

OFF ON OFF OFF ON ON ON ON

SW-9 SW-10 SW-11

ON ON ON

SW-1 SW-2 SW-3 SW-4 SW-5 SW-6 SW-7 SW-8

OFF OFF OFF OFF OFF ON OFF OFF

127(



2SWLRQV �$��
7KH�VHFRQG�VHW�FRQVLVWV�RI�IRXU�MXPSHUV��-���-���-���-���WKDW�DUH�KRUL]RQWDOO\�DOLJQHG�DW�WKH�
WRS�RI�WKH�,�2�0DWH���-XPSHUV�-���-��DQG�-��VKRXOG�EH�VHW�WR�SLQV���DQG���DQG�-XPSHU�-��
VKRXOG�EH�VHW�WR�SLQV���DQG���>'65$��LQSXW���57[&$��DQG�75[&$@���5HIHU�WR�)LJXUH����RQ�
3DJH����RI�WKH�,QVWDOODWLRQ�*XLGH�5HIHUHQFH�0DQXDO�IURP�'LJLERDUG�

7KH�IROORZLQJ�SURFHGXUH�EULHIO\�RXWOLQHV�WKH�',3�VZLWFK�VHWWLQJV�RQ�WKH�'LJLERDUG�
'LJL&KDQQHO�3&��L��FDUG���)RU�PRUH�LQIRUPDWLRQ�RQ�WKH�'LJLERDUG�'LJL&KDQQHO�3&��L��
FDUG��UHIHU�WR�WKH�,QVWDOODWLRQ�*XLGH�5HIHUHQFH�0DQXDO�

�� 6HW�WKH�GXDO�SRUW�5$0�VWDUWLQJ�DGGUHVV�WR��['�����E\�VHWWLQJ�6:���WKURXJK�6:���RI�',3�
6ZLWFK���DV�IROORZV�

�� 6HW�WKH�,�2�SRUW�DGGUHVV�WR������+H[����&RQILJXUH�,�2�SRUW�DGGUHVV�6ZLWFKHV�6:���WKURXJK�
6:����DV�IROORZV�

�� 6HW�WKH�,QWHUUXSW��,54��DW�,54�����<RX�KDYH�WR�VHW�6ZLWFK�6:��RI�'6��WR�21��WKH�UHVW�RI�
WKH�VZLWFKHV�UHPDLQ�2))�

�� ,QVWDOO�WKH�FDUG�LQ�DQ\����ELW�VORW���,QVWDOO�WKH�IDVWHQLQJ�VFUHZ�

�� 5HSODFH�WKH�RXWHU�FDVLQJ�RI�WKH�706�&RQWUROOHU�

�� 7XUQ�WKH�SRZHU�RQ�DQG�UHVSRQG�WR�WKH�ERRW�SURPSWV�

��� ,QVWDOO�WKH�706������VRIWZDUH�DFFRUGLQJ�WR�WKH�LQVWDOODWLRQ�LQVWUXFWLRQV�LQ�&KDSWHU���RI�WKLV�
PDQXDO�

Digiboard DigiChannel MC/8i+ Overview (IBM PS/2)
����.�+]�V\QFKURQRXV�FRPPXQLFDWLRQV�EHWZHHQ�WKH�706�&RQWUROOHU�DQG�WKH�(QKDQFHG�6\VWHP�

&RQWURO�&DUG��(6&&��LV�VXSSRUWHG�LQ�*76�VRIWZDUH���7KH�'LJL&KDQQHO�0&��L��LV�DQ�H[SDQVLRQ�

,�2�FDUG�ZKLFK��ZKHQ�LQVWDOOHG�LQ�DQ�,%0�36���&RQWUROOHU��SURYLGHV�HLJKW�DV\QFKURQRXV�FRPPX�

QLFDWLRQ�SRUWV�DQG�RQH�V\QFKURQRXV�FRPPXQLFDWLRQ�SRUW���

DigiBoard DigiChannel MC/8i+ Installation
7KH�IROORZLQJ�SURFHGXUH�GHVFULEHV�WKH�LQVWDOODWLRQ�RI�WKH�'LJL&KDQQHO�0&��L��FDUG�DQG�LWV�',3�

VZLWFK�VHWWLQJV�

,QVWDOO�WKH�FDUG�DV�IROORZV�

�� 6KXW�GRZQ�;(1,;�DQG�WXUQ�WKH�SRZHU�RII�LQ�WKH�FRQWUROOHU�

�� 5HPRYH�WKH�RXWHU�FDVLQJ�RI�WKH�36���

SW-1 SW-2 SW-3 SW-4 SW-5 SW-6 SW-7 SW-8

OFF ON OFF OFF ON ON ON ON

SW-9 SW-10 SW-11

ON ON ON

SW-1 SW-2 SW-3 SW-4 SW-5 SW-6 SW-7 SW-8

OFF OFF OFF OFF OFF ON OFF OFF
*'&����5�������



$��������������������������������������������������������������������������������������������������������������������������������������������2SWLRQV
�� -XPSHU�VHWWLQJV�DUH�EULHIO\�GHVFULEHG�KHUH���)RU�PRUH�GHWDLOHG�LQIRUPDWLRQ��UHIHU�WR�WKH�,Q�
VWDOODWLRQ�*XLGH�5HIHUHQFH�0DQXDO�IURP�'LJL%RDUG���

�� 7KHUH�DUH�WZR�VHWV�RI�MXPSHUV�RQ�WKH�FDUG���2QH�VHW�FRQVLVWV�RI�RQO\�RQH�MXPSHU��-�����,W�LV�
ORFDWHG�DERYH�WKH�HGJH�FRQQHFWRU�RQ�WKH�3URFHVVRU�%RDUG���5HIHU�WR�)LJXUH���RQ�3DJH���RI�
WKH�,QVWDOODWLRQ�*XLGH�5HIHUHQFH�0DQXDO���7KH�VHWWLQJ�VKRXOG�EH�3LQ���DQG�3LQ���

-XPSHU�-�� �SLQ���DQG�SLQ�������.�'XDO�3RUWHG�5$0�

�� �7KH�VHFRQG�VHW�FRQVLVWV�RI�IRXU�MXPSHUV��-���-���-���-���WKDW�DUH�ORFDWHG�DERYH�WKH�'%����
FRQQHFWRU�RQ�WKH�HQGSODWH���5HIHU�WR�)LJXUH����RQ�3DJH�����$SSHQGL[�%�RI�WKH�,QVWDOODWLRQ�
*XLGH�5HIHUHQFH�0DQXDO���7KH�VHWWLQJV�DUH�DV�IROORZV�

-XPSHU�-�� �SLQ���DQG�SLQ����¥¥�57[&$

-XPSHU�-�� �SLQ���DQG�SLQ����¥¥�75[&$

-XPSHU�-�� �SLQ���DQG�SLQ����¥¥�'65$��LQSXW�

-XPSHU�-�� �SLQ���DQG�SLQ����¥¥�'65$��LQSXW�

�� ,QVWDOO�WKH�FDUG�LQ�DQ\�,�2�VORW�

�� 5HSODFH�WKH�RXWHU�FDVLQJ�RI�WKH�36���

�� 7XUQ�WKH�SRZHU�RQ�DQG�UHERRW�;(1,;�

MEGAVIEW Overview
7KH�0(*$9,(:�WR�706������,QWHUIDFH�LV�DOVR�DYDLODEOH��0(*$9,(:�SURYLGHV�WKH�IROORZLQJ�

IHDWXUHV�DQG�EHQHILWV�WR�WKH�0(*$9,(:�XVHU�

2EMHFW�2ULHQWHG�*UDSKLFV�,QWHUIDFH�¥�$ODUP�LQIRUPDWLRQ�LV�SUHVHQWHG�WR�\RX�LQ�D�JUDSKLFDO�GH�

SLFWLRQ��ZLWK�FRORU�FKDQJHV�LQGLFDWLQJ�WKH�ORFDWLRQ�DQG�VHYHULW\�RI�SUREOHPV���<RX�EHQHILW�E\�EH�

LQJ�DEOH�WR�UHDFW�WR�WKH�JUDSKLFV�LQWHUIDFH�PRUH�TXLFNO\�WKDQ�WUDGLWLRQDO��WH[W�RULHQWHG�GLVSOD\V�

)XOO�706�&RQWUROOHU�$FFHVV�¥�:LWK�RXU�81,;�EDVHG�WHUPLQDO�HPXODWLRQ�SURJUDP��\RX�DUH�DEOH�

WR�JDLQ�DFFHVV�WR�DOO�RI�WKH�IHDWXUHV�DYDLODEOH�YLD�WKH�706�FRQWUROOHU��FRQILJXUDWLRQ�URXWLQHV��,$5��

GLDJQRVWLFV��PDLQWHQDQFH��HWF���7KLV�IHDWXUH�PD\�EH�GLVSOD\HG�DQG�XVHG�FRQFXUUHQWO\�ZLWK�RWKHU�

0(*$9,(:�RSHUDWLRQV�DQG�DOORZV�WKH�706�&RQWUROOHU�WR�EH�DQ�(OHPHQW�0DQDJHU�WKDW�PD\�DOVR�

SURYLGH�PDQDJHPHQW�RI�9LUWXDO�3ULYDWH�1HWZRUNV��931V����

7KH�SULPDU\�EHQHILW�WR�\RX�LV�WKDW�WUDLQLQJ�RQ�WKH�RULJLQDO�706�V\VWHP�LV�QRW�ZDVWHG��DV�WKH�706�

UHODWHG�URXWLQHV�RSHUDWH�H[DFWO\�DV�EHIRUH���$Q�DGGLWLRQDO�EHQHILW�LV�WKDW�WKH�FRQWURO�RI�ERWK�

0(*$9,(:�DQG�706�URXWLQHV�LV�FRQVROLGDWHG�RQWR�RQH�GLVSOD\�

&HQWUDOL]HG�1HWZRUN�0DQDJHPHQW�¥�0(*$9,(:�PDLQWDLQV�D�FHQWUDOL]HG�DSSURDFK�WR�QHWZRUN�

PDQDJHPHQW�LQ�ZKLFK�RQH�RU�PRUH�706�FRQWUROOHUV�DUH�XVHG�DV�(OHPHQW�0DQDJHUV�RU�IRU�931V�

DQG�FDQ�EH�GLVSOD\HG�RQ�WKH�0(*$9,(:�FRQVROH���

<RX�EHQHILW�E\�FRQVWUXFWLQJ�D�FHQWUDOL]HG�PDQDJHPHQW�VFKHPH��\HW�VWLOO�DOORZLQJ�706�QHWZRUN�

YLVLELOLW\�IURP�D�VHFRQGDU\�FRQVROH�

&RQFXUUHQW�9LHZV�RI�1HWZRUN�(YHQWV�¥�E\�GHSOR\LQJ�WKH�0(*$9,(:�JUDSKLFV�LQWHUIDFH�DQG�

WKH�706�WH[W�RULHQWHG�VFUHHQV��VXFK�DV�1HWZRUN�'LDJQRVWLFV���\RX�FDQ�VLPXOWDQHRXVO\�PRQLWRU�D�

QHWZRUN�SUREOHP�IURP�WZR�SHUVSHFWLYHV���<RX�JDLQ�D�PRUH�WKRURXJK�DQDO\VLV�RI�LQWHUPLWWHQW�SURE�

OHPV�DIIHFWLQJ�QHWZRUN�SHUIRUPDQFH�

(QKDQFHG�6HFXULW\�$FFHVV�¥�706�SURYLGHV�VHFXULW\�DFFHVV�DV�EHIRUH���$W�WKH�0(*$9,(:�OHY�

HO��\RX�KDYH�DGGLWLRQDO�VHFXULW\�DFFHVV�E\�IXQFWLRQ�V���YHU\�VLPLODU�WR�WKH�VHFXULW\�DFFHVV�FDSDELO�
*'&����5�������



2SWLRQV �$��
LWLHV�SURYLGHG�LQ�706���7KH�UHVXOWDQW�EHQHILW�WR�\RX�LV�WKDW�RSHUDWRUV�FDQ�EH�DVVLJQHG�DFFHVV�WR�

IXQFWLRQV�LQ�D�YLUWXDOO\�XQOLPLWHG�IDVKLRQ��LQFUHDVLQJ�DGPLQLVWUDWLYH�IOH[LELOLW\�LQ�DVVLJQLQJ�PDQ�

DJHPHQW�WDVNV�

8QLYHUVDO�7URXEOH�7LFNHW�¥�<RX�FDQ�GHSOR\�0(*$9,(:�8QLYHUVDO�7URXEOH�7LFNHW�RSWLRQ�WR�

WUDFN�706�UHODWHG�SUREOHPV��RU�SUREOHPV�UHODWLQJ�WR�DQ\�RWKHU�FRPSRQHQW�VHUYLFH�IDFLOLW\�LQ�WKH�

QHWZRUN��IRU�WKDW�PDWWHU����<RX�EHQHILW�E\�EHLQJ�DEOH�WR�FUHDWH��PRGLI\��HVFDODWH��DQG�FORVH�WURXEOH�

WLFNHWV�IRU�706�FRPSRQHQWV��VRPHWKLQJ�WKDW�ZDV�SUHYLRXVO\�XQDYDLODEOH�ZLWKLQ�WKH�706������

5HSRUWV�$SSOLFDWLRQ�¥�<RX�FDQ�GHSOR\�0(*$9,(:�5HSRUWV�DSSOLFDWLRQ�WR�SURYLGH�DQ�LQWHJUDW�

HG�UHSRUWLQJ�PHFKDQLVP�IRU�706�GDWD���<RX�EHQHILW�E\�EHLQJ�DEOH�WR�FUHDWH�FXVWRP�UHSRUWV�RQ�WKH�

DODUPV��WURXEOH�WLFNHWV��DQG�FRQILJXUDWLRQ�GDWD�UHVLGHQW�LQ�WKH�0(*$9,(:�GDWD�EDVH���7KH�FXV�

WRPL]LQJ�FDSDELOLWLHV�RI�WKLV�DSSOLFDWLRQ�DOORZ�\RX�WR�VSHFLI\�WKH�LQIRUPDWLRQ�UHTXLUHG�WR�PHHW�

PDQDJHPHQW�REMHFWLYHV��UDWKHU�WKDQ�EHLQJ�UHVWULFWHG�WR�D�VHW�RI�IL[HG�UHSRUW�W\SHV�

7HUPLQDO�(PXODWLRQ�¥�$�81,;�EDVHG�WHUPLQDO�HPXODWLRQ�FDSDELOLW\�DOORZV�\RX�WR�FUHDWH�ZLQ�

GRZV�WR�FRQWURO�RWKHU�&57�PDQDJHG�SURGXFWV�LQ�WKH�QHWZRUN���<RX�EHQHILW�E\�EHLQJ�DEOH�WR�GLV�

SOD\�PXOWLSOH�FRQWUROOHU�ZLQGRZV�DW�WKH�VDPH�WLPH��WKHUHE\�SURYLGLQJ�VLPXOWDQHRXV�YLVLELOLW\�RI�

PXOWLSOH�SURGXFW�FRQVROHV�

$ODUP�6XPPDU\�:LQGRZ�¥�,Q�DGGLWLRQ�WKH�0(*$9,(:�JUDSKLFV�GLVSOD\�DQG�WKH�706�DODUP�

GLVSOD\V��DQ�$ODUP�6XPPDU\�ZLQGRZ�SURYLGHV�\RX�ZLWK�WKH�QHFHVVDU\�DODUP�GHWDLO�UHTXLUHG�IRU�

SURSHU�DQDO\VLV�RI�WKH�SUREOHP���<RX�EHQHILW�E\�KDYLQJ�D�FRPSOHWH�FRPSOHPHQW�RI�LQIRUPDWLRQ�

DERXW�D�SDUWLFXODU�QHWZRUN�DODUP�DYDLODEOH�RQ�D�VLQJOH�FRQVROH�JUDSKLFDO�GHSLFWLRQ��706�DODUP�

GDWD��DQG�0(*$9,(:�DODUP�GDWD�

2Q�/LQH�+(/3�¥�,Q�DGGLWLRQ�WR�WKH�706������RQ�OLQH�+(/3�PDQXDO��DQ�RQ�OLQH��FRQWH[W�VHQVL�

WLYH�+(/3�IDFLOLW\�LV�DYDLODEOH�YLD�0(*$9,(:���<RX�EHQHILW�E\�KDYLQJ�DOO�+(/3�GRFXPHQWDWLRQ�

DYDLODEOH�RQ�D�VLQJOH�FRQVROH�

(0$,/�¥�,Q�DGGLWLRQ�WR�WKH�706�(0$,/�FDSDELOLW\��DQ�RQ�OLQH�(0$,/�DSSOLFDWLRQ�LV�DYDLODEOH�

RQ�WKH�0(*$9,(:�FRQVROH���<RX�EHQHILW�E\�KDYLQJ�D�IXOO�IHDWXUHG�0$,/�IDFLOLW\�IRU�FRPPXQL�

FDWLRQ�DPRQJ�PXOWLSOH�0(*$9,(:�RSHUDWRUV���

$GGLWLRQDOO\��WKURXJK�WKH�GHSOR\PHQW�RI�WKH�WHUPLQDO�HPXODWRU�ZLQGRZ�IRU�706��UHPRWH�706�

RSHUDWRUV�FDQ�GHOLYHU�PHVVDJHV�WR�0(*$9,(:�RSHUDWRUV��DQG�YLFH�YHUVD�

8WLOLWLHV�¥�,Q�DGGLWLRQ�WR�WKH�1HWZRUN�DQG�&RQWUROOHU�0DLQWHQDQFH�URXWLQHV��DFFHVVLEOH�YLD�WKH�

706�WHUPLQDO�ZLQGRZ�RQ�0(*$9,(:���D�8WLOLW\�DSSOLFDWLRQ�LV�DYDLODEOH�IRU�0(*$9,(:�UH�

ODWHG�PDLQWHQDQFH���<RX�EHQHILW�E\�KDYLQJ�DFFHVV�WR�DOO�XWLOLW\�IXQFWLRQV��DW�ERWK�WKH�706�DQG�

0(*$9,(:�OHYHOV��IURP�WKH�0(*$9,(:�FRQVROH�

MEGAVIEW Installation
+DUGZDUH�FRQQHFWLRQV�PXVW�EH�PDGH�IURP�WKH�706������WR�WKH�0(*$9,(:���7KH�&RQWUROOHU�

PXVW�KDYH�WKH�'LJLERDUG�0XOWLSRUW�&DUG�DOUHDG\�LQVWDOOHG�LQ�LW�EHIRUH�DQ\�0(*$9,(:�FRQQHF�

WLRQV�DUH�PDGH���,I�\RX�KDYH�QRW�LQVWDOOHG�WKH�'LJLERDUG�0XOWLSRUW�&DUG�LQ�WKH�706�������UHWXUQ�

WR�3DJH������

)URP�WKH�&RQWUROOHU�0DLQWHQDQFH�VFUHHQ��VHOHFW�Configure Serial Ports���3UHVV�(QWHU���
7KH�,�2�3RUWV�&RQILJXUDWLRQ�VFUHHQ�DSSHDUV�

7R�LQVWDOO�WKH�KDUGZDUH�FDEOHV�WR�WKH�706������SURFHHG�DV�IROORZV�
*'&����5�������



$��������������������������������������������������������������������������������������������������������������������������������������������2SWLRQV
�� /RFDWH�3RUW���DW�WKH�UHDU�RI�WKH�&RQWUROOHU���,QVWDOO�RQH�HQG�RI�FDEOH��*'&����+����;;;��
WR�WKLV�SRUW���7KH�RSSRVLWH�HQG�RI�WKLV�FDEOH�FRQWDLQV�D����SLQ�FRQQHFWRU�WKDW�PRXQWV�LQWR�
'LJLERDUG�3RUW���RQ�WKH�6XQ�:RUNVWDWLRQ���

7KLV�FDEOH�IXQFWLRQV�DV�WKH�WHUPLQDO�HPXODWRU��ZLQGRZ��LQWHUIDFH���&RQILJXUH�3RUW����RQ�WKH�
,�2�3RUW�&RQILJXUDWLRQ�VFUHHQ�DV�D�ORFDO�RU�UHPRWH�77<���6HOHFW�WKH�EDXG�UDWH�RQ�WKLV�VFUHHQ�

�� /RFDWH�3RUW�����WKURXJK�����RQ�WKH�706������'LJLERDUG�0XOWLSRUW�&DUG���,I�\RX�DUH�XVLQJ�
D�'&(�DGDSWHU�IURP�WKH�706������WR�WKH�0(*$9,(:��VHOHFW�WKH�FDEOH�*'&����+����
;;;���,I�\RX�DUH�XVLQJ�D�'7(�DGDSWHU�IURP�WKH�706������WR�WKH�0(*$9,(:��VHOHFW�WKH�
FDEOH�*'&����+����������

&RQQHFW�WKH�5-����HQG�RI�WKH�FDEOH�LQWR�WKH�VHOHFWHG�SRUW���7KH�RWKHU�HQG�RI�WKH�FDEOH�
FRQWDLQV�D����SLQ�FRQQHFWRU�WKDW�PRXQWV�LQWR�WKH�'LJLERDUG�3RUW���RI�WKH�6XQ�:RUNVWDWLRQ���

7KLV�FDEOH�IXQFWLRQV�DV�WKH�0(*$9,(:�DODUP�LQWHUIDFH���&RQILJXUH�WKH�SRUW�RQ�WKH�,�2�
3RUW�&RQILJXUDWLRQ�VFUHHQ�DV�0(*$9,(:���6HOHFW�WKH�EDXG�UDWH�RQ�WKLV�VFUHHQ�

$V�DQ�DOWHUQDWLYH��DQ�H[WHUQDO�PRGHP�FDQ�RSHUDWH�EHWZHHQ�WKH�0(*$9,(:�DQG�706������IRU�

WKH�DODUP�VHVVLRQV�LQWHUIDFH���7R�FRQQHFW�WKH�H[WHUQDO�PRGHP��SURFHHG�DV�IROORZV�

�� /RFDWH�DQ�XQXVHG�3RUW���������RQ�WKH�706������'LJLERDUG�0XOWLSRUW�&DUG���,QVWDOO�WKH�5-�
���FRQQHFWRU�VLGH�RI�WKH�FDEOH��*'&����+����;;;��LQWR�WKLV�SRUW���7KH�RWKHU�HQG�RI�WKLV�
FDEOH�FRQQHFWV�LQWR�WKH�H[WHUQDO�PRGHP���

�� $QRWKHU�FDEOH��*'&����+����;;;��FRQQHFWV�IURP�WKH�H[WHUQDO�PRGHP�LQWR�WKH����SLQ�
FRQQHFWRU�RI�DQ�XQXVHG�6XQ�77<�SRUW�RQ�WKH�6XQ�:RUNVWDWLRQ���

7KLV�FDEOH�IXQFWLRQV�DV�WKH�0(*$9,(:�'8��'LDOXS��DODUP�LQWHUIDFH���&RQILJXUH�WKLV�3RUW�
��������RQ�WKH�,�2�3RUW�&RQILJXUDWLRQ�VFUHHQ�DV�0(*$9,(:�'8���6HOHFW�WKH�EDXG�UDWH�RQ�
WKLV�VFUHHQ�

�� )URP�WKH�&RQWUROOHU�0DLQWHQDQFH�PHQX��VHOHFW�/RDG�D�6RIWZDUH�5HOHDVH��LQVWDOO�WKH�
0(*$9,(:�)HDWXUH�0RGXOH�GLVN�LQWR�WKH�IORSS\�GULYH�DQG�SURFHHG�WR�IROORZ�WKH�RQ�
VFUHHQ�LQVWUXFWLRQV���

$OORZ�WKH�V\VWHP�WLPH�WR�UHERRW���:KHQ�WKH�706�0DLQ�0HQX�DSSHDUV��FRQWLQXH�WR�IROORZ�
WKH�LQVWUXFWLRQV�LQ�WKH�0(*$9,(:�8VHU
V�*XLGH�IRU�LQLWLDOL]LQJ�WKH�706������

$Q�DODUP�FRQILJXUDWLRQ�ZLQGRZ�VKRXOG�DSSHDU�RQ�WKH�0(*$9,(:���6HW�XS�WKH�DODUP�
VHVVLRQV�RQ�WKLV�VFUHHQ���5HIHU�WR�WKH�0(*$9,(:�8VHU�JXLGH�IRU�IXUWKHU�LQIRUPDWLRQ�

Aggregate Performance Installation
)URP�WKH�&RQWUROOHU�0DLQWHQDQFH�PHQX��VHOHFW�Load a Software Release��LQVWDOO�WKH�$J�
JUHJDWH�3HUIRUPDQFH�)HDWXUH�0RGXOH�GLVN�LQWR�WKH�IORSS\�GULYH�DQG�SURFHHG�WR�IROORZ�WKH�RQ�

VFUHHQ�LQVWUXFWLRQV���

7R�YHULI\�LQVWDOODWLRQ��VHOHFW�Examine Software Versions�IURP�WKH�&RQWUROOHU�0DLQWH�
QDQFH�PHQX���:KHQ�WKH�([DPLQH�6RIWZDUH�5HYLVLRQ�PHQX�DSSHDUV��VHOHFW�Examine 
TMS/GTS Options Installed���$JJUHJDWH�3HUIRUPDQFH�VKRXOG�DSSHDU�LQ�WKH�6RIWZDUH�
,WHP�OLVW�
*'&����5�������



2SWLRQV �$��
TCP/IP and STREAMS
7KH�IROORZLQJ�LQVWUXFWLRQV�DUH�IRU�ORDGLQJ�7&3�,3�DQG�675($06�VRIWZDUH�RQ�\RXU�706�FRQ�

WUROOHU���7KH�SXUSRVH�RI�WKLV�VRIWZDUH�LV�WR�DOORZ�UHPRWH�DFFHVV�WR�D�706�&RQWUROOHU�WKURXJK�\RXU�

/RFDO�$UHD�1HWZRUN��/$1����7KLV�UHPRWH�DFFHVV�DOORZV�\RX�WR�ORJ�LQWR�WKH�706�FRQWUROOHU�IURP�

DQ\ZKHUH�RQ�\RXU�/$1���,W�IXQFWLRQV�WKH�VDPH�DV�D�UHPRWH�GLDO�XS�PRGHP��EXW�DW�D�IDVWHU�VFUHHQ�

UHIUHVK�UDWH�

$OWKRXJK�IROORZLQJ��WKHVH�GLUHFWLRQV�KHOSV�\RX�ORDG�WKH�VRIWZDUH�LQWR�\RXU�706�FRQWUROOHU��\RX��

RU�\RXU�1HWZRUN�$GPLQLVWUDWRU��DUH�UHTXLUHG�WR�UHVROYH�FRQILJXUDWLRQ�LVVXHV�WKDW�DUH�VSHFLILF�WR�

\RXU�ORFDO�QHWZRUN�DGGUHVVLQJ�VFKHPH���<RX�PXVW�DOVR�VXSSO\�WKH�UHPRWH�DFFHVV�WHUPLQDO��VXFK�

DV�3&�1)6�UXQQLQJ�RQ�D�'26�PDFKLQH���

.H\�PDSSLQJ�IRU�WKH�IXQFWLRQ�NH\V�RQ�\RXU�ORFDO�PDFKLQH�DUH�OLVWHG�LQ�WKH�IROORZLQJ�WDEOH���<RXU�

QHWZRUN�DGPLQLVWUDWRU�FDQ�FXVWRPL]H�\RXU�PDFKLQH�VR�\RX�PD\�HDVLO\�XVH�WKH�706�&RQWUROOHU�

UHPRWHO\�ZLWK�WKH�IXQFWLRQ�NH\V���*'&��KLJKO\�UHFRPPHQGV�WKH�XVH�RI�NH\�PDSSLQJ��VLQFH�XVLQJ�

WKH�706�&RQWUROOHU�ZLWKRXW�WKH�IXOO�VHW�RI�IXQFWLRQ�NH\V�LV�DZNZDUG�

Using the Custom Utility on Drives Other than the Boot Drive

,W�LV�SRVVLEOH�WKDW�\RXU�7&3�VRIWZDUH�DQG�675($06�VRIWZDUH�LV�D�GLIIHUHQW�IRUPDW��L�H��������RU�

�������WKDQ�WKH�RULJLQDO�GLVN�W\SH�\RX�XVHG�WR�ORDG�\RXU�6&2�;HQL[�RSHUDWLQJ�V\VWHP���$OZD\V�

HQVXUH�WKDW�\RX�RUGHU�DQG�XVH�WKH�VDPH�GLVN�IRUPDW�DV�\RX�XVHG�WR�RULJLQDOO\�ORDG�WKH�RSHUDWLQJ�

V\VWHP�VLQFH�ORDGLQJ�LV�PXFK�OHVV�FRPSOH[�

,I�WKLV�LV�QRW�WKH�FDVH��\RX�PXVW�SHUIRUP�WKH�IROORZLQJ�

6XEVWLWXWH�WKH�FRPPDQG�FXVWRP�ZLWK�
custom -m /dev/fd[device]ds[sectors]

ZKHUH�>GHYLFH@� ���RU����GHYLFH���LV�WKH�ERRW�IORSS\�GULYH����LV�WKH�VHFRQG�GULYH��PRVW�OLNHO\�����
DQG�>VHFWRUV@� �������� ������.�������RU����.������

�������0�������

���� �������0������

,W�LV�SRVVLEOH�WKDW�WKH�WZR�VRIWZDUH�SDFNDJHV��675($06�DQG�7&3�,3��DUH�RQ�GLIIHUHQW�GLVN�IRU�

PDWV���,I�WKLV�LV�WUXH��SULRU�WR�ORDGLQJ�7&3�,3���TXLW�WKH�FXVWRP��URXWLQH�E\�DQVZHULQJ�T�WR�DOO�
TXHVWLRQV�DQG�UH�UXQQLQJ�WKH�FXVWRP�URXWLQH�E\�HQWHULQJ�WKH�FRPPDQG�IURP�DERYH���

PF1 <ESC>[M CURSOR UP <ESC>[A

PF2 <ESC>[N CURSOR DOWN <ESC>[B

PF3 <ESC>[O CURSOR RIGHT <ESC>[C

PF4 <ESC>[P CURSOR LEFT <ESC>[D

PF5 <ESC>[Q BACKSPACE <ESC>[J

PF6 <ESC>[R

PF7 <ESC>[S

PF8 <ESC>[T

PF9 <ESC>[U

PF10 <ESC>[V

PF11 <ESC>[W

PF12 <ESC>[X
*'&����5�������



$��������������������������������������������������������������������������������������������������������������������������������������������2SWLRQV
/RDGLQJ�(WKHUQHW�6RIWZDUH

%H�VXUH�\RX�KDYH�WKH�IROORZLQJ�LWHPV�EHIRUH�VWDUWLQJ�

�� 6&2�675($06�.LW�DQG�PXOWL�XVHU�OLFHQVH�IRU�6&2�;(1,;�9�������LQFOXGLQJ�VHULDO�QXP�
EHUV�DQG�DFWLYDWLRQ�NH\V�

�� 6&2�7&3�,3�.LW�DQG�PXOWL�XVHU�OLFHQVH�IRU�6&2�;(1,;�9�������LQFOXGLQJ�VHULDO�QXPEHUV�
DQG�DFWLYDWLRQ�NH\V�

�� ,3�DGGUHVV�DQG�QRGH�QDPH��7KLV�LV�SURYLGHG�E\�\RXU�1HWZRUN�$GPLQLVWUDWRU��

�� $��&RP%��F����(WKHUOLQN�,,�FDUG��(WKHUOLQN�,,,�FDUGV�DUH�QRW�VXSSRUWHG�E\�6&2��

�� 6&2�;HQL[�2SHUDWLQJ�6\VWHP�'LVNV��VHULDO�QXPEHUV�DQG�DFWLYDWLRQ�NH\V�

7R�ORDG�DQ\�(WKHUQHW�VRIWZDUH��ILUVW�ORDG�WKH��/,1.��SDFNDJH�VXSSOLHG�LQ�WKH�6&2�;(1,;�2S�

HUDWLQJ�6\VWHP�

7KH�/,1.�SDFNDJH�LQVWDOOV�FHUWDLQ�GLUHFWRULHV�DQG�ILOHV�QHHGHG�WR�UHOLQN�WKH��NHUQHO���WKH�H[HFXW�

DEOH�SDUW�RI�WKH�2SHUDWLQJ�V\VWHP��

�� /RJ�LQ�DV�root

�� $W�WKH���SURPSW�W\SH�custom�DQG�SUHVV�(QWHU�

�� 6HOHFW�1�2SHUDWLQJ�6\VWHP�DQG�SUHVV�(QWHU�

�� 6HOHFW�1�6HOHFW�RQH�RU�PRUH�SDFNDJHV�DQG�SUHVV�(QWHU��

�� $W�WKH�SURPSW

Enter the package(s) to install or enter q to return to the menu:

W\SH�link �DQG�SUHVV�(QWHU�

�� )ROORZ�WKH�SURPSWV�WR�LQVHUW�WKH�QHHGHG�2SHUDWLQJ�6\VWHP�GLVNV�DQG�WR�HQWHU�WKH�OLQN�NLW�
VHULDO�QXPEHU�DQG�DFWLYDWLRQ�NH\�ZKLFK�DUH�WKH�VDPH�QXPEHUV�WKDW�ZHUH�VXSSOLHG�ZLWK�WKH�
2SHUDWLQJ�6\VWHP�GLVNV�

�� :KHQ�WKH�PDLQ�PHQX�DSSHDUV��W\SH���6HOHFW�D�QHZ�VHW�WR�FXVWRPL]H�

/RDGLQJ�*76

8QOHVV�SUHYLRXVO\�ORDGHG��ORDG�WKH�*76�VRIWZDUH���5HIHU�WR�&KDSWHU�������

/RDGLQJ�6&2�675($06

,QVWDOO�WKH�ILUVW�VRIWZDUH�SDFNDJH�WKDW�DOORZV�(WKHUQHW�DFFHVV�IURP�\RXU�706�&RQWUROOHU�

�� ,QVHUW�GLVN����RI�WKH��675($06�UXQWLPH��VHW�LQWR�WKH�ERRW�GULYH�

�� 6HOHFW���$GG�D�VXSSRUWHG�SURGXFW�DQG�SUHVV�(QWHU�

�� $W�WKH�SURPSW�
*'&����5�������



2SWLRQV �$��
Insert distribution disk number volume 1 and press Enter

3UHVV�(QWHU�

�� 6HOHFW�1 ,QVWDOO�RQH�RU�PRUH�SDFNDJHV�DQG�SUHVV�(QWHU�

�� $W�WKH�SURPSW�

Enter packages to install

W\SH�UXQWLPH�DQG�SUHVV�(QWHU�

�� $W�WKH�SURPSW�

Insert disk #1 of the "STREAMS runtime" into the boot drive and press 
Enter

3UHVV�(QWHU�

�� <RX�DUH�SURPSWHG�WR�HQWHU�\RXU�VHULDO�QXPEHU�DQG�DFWLYDWLRQ�NH\���7KHVH�DUH�RQ�WKH�6&2�
3URGXFW�$FWLYDWLRQ�.H\�&DUG�WKDW�FDPH�ZLWK�WKH�675($06�VRIWZDUH�SDFNDJH���

SCO STREAMS Runtime Serialization

Enter your serial number: 

(QWHU�\RXU�VHULDO�QXPEHU�IURP�\RXU�3URGXFW�$FWLYDWLRQ�.H\�&DUG���

Enter your activation key:

(QWHU�\RXU�DFWLYDWLRQ�NH\�IURP�\RXU�3URGXFW�$FWLYDWLRQ�.H\�&DUG���

,I�WKH\�ZHUH�HQWHUHG�FRUUHFWO\��\RX�VHH�

Installing STREAMS module.

The STREAMS kernel parameters are reset to the following values (You 
are given the parameters and their values):

�� <RX�VHH�WKH�PHVVDJH�

You must create a new kernel to use the STREAMS module.

Do you wish to create a new Kernel now?

7\SH�Q�DQG�SUHVV�(QWHU

�� <RX�VHH�WKH�PHVVDJH�

The streams module you installed will not be functional until 
the kernel is re-linked and installed.  

Do you wish to create a new kernel now? (y/n/q)

7\SH�Q�DQG�SUHVV�(QWHU.

��� <RX�VHH�WKH�PHVVDJH�

Checking file permissions...

/RDGLQJ�7&3�,3

$W�WKLV�SRLQW��\RX�ORDG�WKH�6&2�7&3�,3�VRIWZDUH�UHOHDVH�

�� 5HPRYH�675($06�GLVNV���RI���DQG�LQVHUW�6&2�7&3�,3�5XQWLPH�V\VWHP�GLVN���RI���

�� $W�WKH�PDLQ�PHQX��W\SH�6 6HOHFW�D�QHZ�VHW�WR�FXVWRPL]H�
*'&����5�������



$���������������������������������������������������������������������������������������������������������������������������������������������2SWLRQV
�� 6HOHFW�4 $GG�D�VXSSRUWHG�SURGXFW�

�� $W�WKH�SURPSW�

Insert distribution volume 1 and press Enter

3UHVV�(QWHU�

�� 6HOHFW�1 ,QVWDOO�RQH�RU�PRUH�SDFNDJHV�

�� $W�WKH�SURPSW

Insert SCO TCP/IP disk 1 of 3 and press Enter

3UHVV�(QWHU�

�� 6HOHFW�1 ,QVWDOO�RQH�RU�PRUH�SDFNDJHV�

3UHVV�(QWHU�

�� $W�WKH�SURPSW�

Enter packages to install

W\SH�WFSUW�DQG�SUHVV�(QWHU�

�� )ROORZ�WKH�SURPSWV�WR�LQVHUW�DQG�ORDG�DOO�WKUHH�GLVNV�

��� $W�WKH�HQG�RI�WKH�WKUHH�GLVN�LQVWDOODWLRQ�\RX�VHH�WKH�PHVVDJH��

SCO TCP/IP Runtime System initialization

Enter your serial number:

(QWHU�\RXU�VHULDO�QXPEHU�IRXQG�RQ�\RXU�6&2�352'8&7�$&7,9$7,21�.(<�&$5'���
3OHDVH�UHPHPEHU�WKDW�WKLV�VHULDO�QXPEHU�LV�FDVH�VHQVLWLYH��\RX�PXVW�W\SH�LW�H[DFWO\�DV�
VKRZQ�

$W�WKH�SURPSW�

Enter your activation key: 

(QWHU�\RXU�DFWLYDWLRQ�NH\�IRXQG�RQ�\RXU�6&2�352'8&7�$&7,9$7,21��.(<�&$5'�

<RX�VHH�WKH�PHVVDJH�

Updating system configuration . . . 

��� <RX�DUH�DVNHG�

Do you wish to relink the Kernel now?

7\SH�Q�DQG�SUHVV�(QWHU�

��� $IWHU�WKH�0DLQ�0HQX�DSSHDUV��\RX�DUH�SURPSWHG�

Select an option or enter q to quit.

7\SH�T�DQG�SUHVV�(QWHU�

(WKHUQHW�'HYLFH�&RQILJXUDWLRQ

�� 7\SH�FG��XVU�V\V�FRQI�DQG�SUHVV�(QWHU�

�� 7\SH�PY�H���
����LQHW��FRP%�DQG�SUHVV�(QWHU�
*'&����5�������



2SWLRQV �$���
�� 7\SH�FDW�OLQNB[HQL[�_�VHG�©��H����G©�!�OLQNB[HQL[�QHZ�DQG�SUHVV�
(QWHU�

�� 7\SH�FS�OLQNB[HQL[�OLQNB[HQL[�VDYH�DQG�SUHVV�(QWHU�

�� 7\SH�FS�OLQNB[HQL[�QHZ�OLQNB[HQL[�DQG�SUHVV�(QWHU�

�� 7\SH�FG��GHY�DQG�SUHVV�(QWHU�

�� 7\SH�PNGHY��FRP%�DQG�SUHVV�(QWHU�

�� $W�WKH�SURPSW�

Do you wish to install or delete 3comB driver? 

7\SH�L�DQG�SUHVV�(QWHU�

<RX�DUH�WKHQ�VKRZQ�D�SDUDJUDSK�RQ��FRP%�����VHWXS�DQG�D�SURPSW��

Do you wish to continue?

7\SH�\�DQG�SUHVV�(QWHU.

�� $QVZHU�WKH�TXHVWLRQV�

board0: Interrupt vector number (2-7) [] 

7\SH���DQG�SUHVV�(QWHU�

board0: Network type (thin or thick) [thin]

7KLV�FRQQHFWLRQ�W\SH�GHSHQGV�RQ�WKH�FRQQHFWLRQ�W\SH�DYDLODEOH�IRU�\RXU�ORFDO�DUHD�QHWZRUN���
$VN�\RXU�QHWZRUN�DGPLQLVWUDWRU�

I/O Base address in hexidecimal 000-310 [300]

7\SH��H��DQG�SUHVV�(QWHU�

Do you have another 503 board? 

7\SH�Q�DQG�SUHVV�(QWHU�

Do you wish to re-link the kernel now? 

7\SH�\�DQG�SUHVV�(QWHU�

Do you wish to use the kernel by default? 

7\SH�\�DQG�SUHVV�(QWHU�

��� $W����SURPSW��W\SH

mkdev tcp

<RX�VHH�D�VKRUW�SDUDJUDSK�DERXW�7&3�VHWXS���,I�\RX�DUH�XQVXUH�RI�ZKDW�\RXU�ORFDO�KRVW�QDPH�
DQG�GRPDLQ�QDPH�DUH��DVN�\RXU�QHWZRUN�DGPLQLVWUDWRU�

<RX�VHH�WKH�SURPSW�

HOST: [host]

7\SH�\RXU�KRVW�QDPH��DQG�SUHVV��(QWHU�

1H[W�\RX�VHH�WKH�SURPSW�

DOMAIN: [UUCP]
*'&����5�������



$���������������������������������������������������������������������������������������������������������������������������������������������2SWLRQV
7\SH�\RXU�GRPDLQ�QDPH�DQG�SUHVV�(QWHU�

<RX�VHH�VRPH�LQIRUPDWLRQ�DERXW�(WKHUQHW�FRQILJXUDWLRQ���,I�\RX�GR�QRW�NQRZ�\RXU�,3�
DGGUHVV��FRQWDFW�\RXU�V\VWHP�DGPLQLVWUDWRU�

$W�WKH�SURPSW�

Interface 3comB0 IP address:

7\SH�\RXU�ORFDO�,3�DGGUHVV�DQG�SUHVV�(QWHU�

$W�WKH�SURPSW�

Does interface 3comB0 use all 0s for its broadcast address:

7\SH�QR�DQG�SUHVV�(QWHU�

$W�WKH�SURPSW��

Interface 3comB0 broadcast address

3UHVV�(QWHU�RU�FKDQJH�WR�VXLW�\RXU�V\VWHP�

$W�WKH�SURPSW�

,QWHUIDFH��FRP%��QHWPDVN�>�������������@

3UHVV�(QWHU�RU�FKDQJH�WR�VXLW�\RXU�V\VWHP�

$W�WKH�SURPSW�

Would you like TCP started automatically when the system goes 
multi user?

7\SH�QR�DQG�SUHVV�(QWHU�

5HPRYH�WKH�IORSS\�GLVN�IURP�WKH�GULYH�

<RX�PXVW�QRZ�GR�D�1RUPDO�&RQWUROOHU�6KXWGRZQ�LQ�RUGHU�IRU�WKHVH�FKDQJHV�WR�
WDNH�HIIHFW�

7KH�LQVWDOODWLRQ�LV�QRZ�FRPSOHWH���&RQWDFW�\RXU�1HWZRUN�$GPLQLVWUDWRU�WR�DUUDQJH�IRU�D�
SK\VLFDO�KRRN�XS�WR�\RXU�/$1���

$IWHU�WKH�&RQWUROOHU�KDV�UHERRWHG��SUHVV�<ALT-F2>��DQG�ORJ�LQ�DV��root

7\SH�� WFS�VWDUW  and SUHVV�(QWHU�

,I�WKH�FDUG�LV�LQVWDOOHG�FRUUHFWO\�DQG�\RXU�QHWZRUN�LV�ZRUNLQJ��\RX�VHH�QR�HUURU�PHVVDJHV��,I�WKHUH�

DUH�HUURU�PHVVDJHV��\RX�PXVW�UHVROYH�WKHP�ZLWK�\RXU�1HWZRUN�$GPLQLVWUDWRU�EHIRUH�FRQWLQXLQJ�

This default address is derived from what you entered for an IP address.

You must always type�WFS�VWRS�before shutting down the TMS Controller 
using the Controller Maintenence functions.  You must be logged in as�URRW�to 
do this on the ALT-F2 screen.
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8VLQJ�<RXU�(WKHUQHW�&RQQHFWLRQ�WR�UXQ�*76�5HPRWHO\

/HDYH�\RXU�706�FRQWUROOHU�RQ�WKH�*'&�WLWOH�VFUHHQ�

&RQQHFW�WR�\RXU�706�&RQWUROOHU�WKURXJK�\RXU�/$1�E\�W\SLQJ�telnet <address>�

<RX�VHH�D�ORJLQ�SURPSW�

/RJ�LQ�DV�GTS��7KLV�LPPHGLDWHO\�NLOOV�*76�RQ�WKH�706�&RQWUROOHU��DQG�*76�UXQV�RQ�\RXU�
UHPRWH�WHUPLQDO�VHVVLRQ��

2QFH�WKH�WLWOH�VFUHHQ�DSSHDUV�RQ�\RXU�UHPRWH�WHUPLQDO��\RX�KDYH�WKUHH�PLQXWHV�WR�ORJ�LQWR�D�
QHWZRUN�

:KHQ�\RX�DUH�GRQH��ORJ�RXW�WR�WKH�*'&�WLWOH�VFUHHQ�

<RXU�UHPRWH�VHVVLRQ�LV�NLOOHG�DQG�WKH�706�&RQWUROOHU�RQFH�DJDLQ�JDLQV�FRQWURO�

Additional Printer Port Installation
7R�XVH�WZR�SULQWHUV�VLPXOWDQHRXVO\�ZLWK�WKH�706�&RQWUROOHU��DGG�WKH�RSWLRQDO�6HULDO�3DUDOOHO�

&DUG�+3������%��*'&�6����3����������7R�LQVWDOO�WKLV�FDUG��SHUIRUP�WKH�IROORZLQJ�VWHSV�

�� 5HPRYH�MXPSHUV�RQ�3��3���VHULDO�$��%��&��'��

�� 3ODFH�MXPSHU�IRU�3$5���RQ�3�����

�� 3ODFH�PRGH�MXPSHU�RQ�$7��

�� ,QVWDOO�WKH�+3������%�FDUG�LQ�WKH�&RQWUROOHU�

$OWHUQDWLYHO\��\RX�PD\�XVH�WKH�%2&$�,�2$7���VHULDO�SDUDOOHO�DGDSWHU���7R�LQVWDOO�WKLV�FDUG��SHU�

IRUP�WKH�IROORZLQJ�VWHSV�

�� (QVXUH�WKDW�DOO�MXPSHUV�DUH�UHPRYHG�IURP�KHDGHU�-��

�� 2Q�-���SODFH�D�MXPSHU�RQ�WKH�SLQV�ODEHOHG�/37�DQG������

�� 2Q�-���SODFH�D�MXPSHU�RQ�WKH�SLQV�ODEHOHG�/37,17�DQG�,54��

�� 5HPRYH�WKH�WKH�VXSSOLHG�'%����FDEOH�DQG�EUDFNHW�DVVHPEO\��QRW�XVHG���

�� ,QVWDOO�WKH�,2�$7���FDUG�LQ�WKH�&RQWUROOHU�

7R�XWLOL]H�WKLV�SRUW��LQ�WKH�&RQWUROOHU�0DLQWHQDQFH�VFUHHQ��VHOHFW�Configure Parallel Ports�
DQG�FRQILJXUH�LP2�

You If you have previously disabled "Autologin" on the TMS Controller, you 
must re-enable it before performing the following steps.
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B  Technical Characteristics
Table B-1 7HFKQLFDO�&KDUDFWHULVWLFV

Item 6SHFLILFDWLRQV

Multiplexing Technique Bit-interleaved, time division

Multiplexing Efficiency Up to 99%, essentially unaffected by speed or mix of channels

Microcell Backplane Internal 
Data throughput

Bit mode — 16.896 Mbps, Nibble mode — 45 Mbps, Packet mode — 270 Mb

Channel Capacity Up to 512 channels of voice or data per node

Aggregate Interfaces EIA/TIA-232-E/ITU-T V.28

ITU-T V.35

EIA RS-422 (ITU-T V.11), EIA RS-423 (ITU-T V.10), MIL-STD-188-114

T1/D4 1.544 Mbps

T1 1.544 Mbps (non AT&T)

ITU-T G.703 64 Kbps Codirectional

ITU-T G.703 64 Kbps Contradirectional

ITU-T G.703 256 Kbps

ITU-T G.703 2.048 Mbps

ITU-T G.704 2.048 Mbps

Fiber Optic 1.544 Mbps or 2.048 Mbps

Aggregate Capacity Up to 8 redundant or 16 non-redundant aggregate trunks per node

Aggregate Rates From 2400 bps to 2.048 Mbps — see Table 1-2 for listing of all standard rates.

Environmental:

Operating Temperature* 32°F to 124°F (0°C to 50°C) (for equipment mounted in EP-2T,EP-2M, and
4

Nonoperating –4°F to 186°F (–40°C to +85°C)

Humidity 95% relative humidity with no condensation

Altitude

Operating 10,000 ft (3048 m)

Nonoperating 40,000 ft (12,192 m)

(QWHUSULVH�6\VWHP�&RQWURO�&DUG

Internal Clock Accuracy 25 ppm

Timing Specifications Meets ATT Pub. 62411 specification — Stratum 4 Enhanced

Input/Output Ports TMS Controller Port — sync at 19.2 Kbps, async up to 9600 bps

Maintenance Port (front and rear) async up to 9600 bps

External modem — async up to 4800 bps

* Derate operating temperature by 1°C/1000 ft above sea level.
*'&����5�������
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Table B-1 7HFKQLFDO�&KDUDFWHULVWLFV��&RQW��

Item Specifications

&'$�0RGXOH

Framing method Bit oriented proprietary or Byte oriented (DS0)

Frame structure D4 or ESF (CDA-T1), CEPT G.732 or G.704 (CDA-E1)

CDA module compatibility DACS (Digital Access Cross-connect), D4 Devices and  TMS-3000 w/CDA

Cross connection Meets DSX-12 interconnect specification

CDA channel capacity 128 TMS-3000 channels (Non-redundant CDA pair)

256 TMS-3000 channels (Redundant CDA pair)

CDA line rate T1 — 1.544 Mbps

 E1 — CEPT G.704 and G.732 — 2.048 Mbps

PLL Jitter Tolerance (Receiver) Meets ATT Pub. 62411 specification — Stratum 4 Enhanced

Input/Output Ports Two DS1 ports support up to 48 DS0 channels per CDA-T1 module.

Two DS1 ports support up to 32 DS0 channels per CDA-E1 module

      (CEPT G.704, G.732)

Pulse Density Requirements B8ZS or Bit 7 stuffing (suppression)

'DWD�,,�,,,�,9�8'&�&KDQQHO

Data\ Rates

Synchronous From 75 bps to 1.152 Mbps

Asynchronous From 0 to 19.2 Kbps

Isochronous, Anisochronous From 0 to 64 Kbps

See Table 1-1 in Chapter 1 for listing of all standard channel rates

Interfaces EIA/TIA-232-E/ITU-T V.28/ITU-T V.28

ITU-T V.35

EIA RS-422 (ITU-T V.11), MIL-STD-188-114 Balanced (Data and Timing)

EIA RS-423 (ITU-T V.10), MIL-STD-188-114 Unbalanced (Data and Timing

Interface Signal Characteristics: DTE (Data Terminal Equipment) or DCE (Data Communications Equipm
may be chosen.

7,'�,,,�'DWD�&KDQQHO

Interface Conforms to EIA RS-422 balanced differential interface for data and clock.
Special application specific interfaces supported through interface piggybac

Data Rates (Modes 1-4) Channel rates, 1, 2, 2.4, 4, 4.8, 8, 9.6, 16, 32, 56, 64, 72, 96, 128, 192, 25
1024 Kbps*

Corresponding TDM Rates: 1.2, 2.4, 3.2, 4.8, 6.4, 9.6, 12, 19.2, 38.4, 72, 7
100, 112, 153.6, 224, 228, 576, 1152 Kbps.

Data Rates (Mode 5) Any rate below pre-set maximum standard channel rates above**

Input Distortion Up to 25% maximum

(includes Clock/Data Skew

and Clock Asymmetry)

Output Distortion Less than 2.5%

(includes Clock/Data Skew

* Other rates available.  Consult GDC regarding availability of any specific desired rate not listed.

** For rates 2 Kbps and above, the lower limit is 850 Hz.  For the 1 Kbps rate, the lower limit is 150 Hz.
*'&����5�������
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Table B-1 7HFKQLFDO�&KDUDFWHULVWLFV��&RQW��

Item Specifications

7,'�,,,�'DWD�&KDQQHO��&RQW��

Input Rate Offset Dependent on input rate and mode selected.  From ±0.001% to ±2%

Output Rate Accuracy Dependent on input rate and mode selected.  From ±0.001% to ±2%

Output Clock Jitter Rate Dependent: From ±20 ns (±2%) bit-to-bit jitter at 1024 Kbps to ±0.03

(Modes 1-3 and 5) 1 Kbps

Output Clock Jitter ±25 ms bit-to-bit jitter at 1024 to 512 Kbps.  Less than ±0.75% at all other d
rates

End-to-End Channel Delay With 384-bit output FIFO Buffer Delay Setting: 527 ±135 bits

With 96-bit output FIFO Buffer Delay Setting: 239 ±50 bits*

Acquisition Time Maximum of 512 bits with no errors detected and 768 bits with detected er

Transparency Transparent to any data pattern

Channel Capacity Requires 2 contiguous channel card slots of a TDM Multiplexer shelf

Power Requirement +5 V at 3 A

Temperature

Operating 0°C to 50°C (derate by 1°C/1000 ft above sea level)

Storage –40°C to +85°C

Humidity Up to 95% without condensation

Altitude

Operating 10,000 ft

Storage 40,000 ft

9RLFH�,,�&96'�&KDQQHO

Digital Interface Synchronous

Impedance 600 ohms resistive ±10%

Return Loss 15 dB minimum, 300 to 3400 Hz

Longitudinal Balance 60 dB minimum, 300 to 3300 Hz

Usable Bandwidth 300 to 3300 Hz (3 dB points)

Input Levels –16 or 0 dBm at transmitter input, switch selectable.

–6.0 to +1.5 dB of compensation available in 0.5 dB steps.

Output Levels 0 or +7 dBm at receiver output, switch selectable.

–6.0 to +1.5 dB of compensation available in 0.5 dB steps.

Performance Levels at 32 Kbps

Idle Channel Noise 23 dBrnc0 maximum

Cross Talk Loss 60 dB minimum (0 dB Channel Gain)

48 dB minimum (23 dB Channel Gain)

Harmonic Distortion at 1004 Hz –25 dBm0 maximum

Intermodulation Distortion 2nd order –40 dBm0 max.

3rd order –36 dBm0 max.

* For input rate tracking mode 1, the output FIFO settles to almost full (27-bit delay for 96-bit tap) and buffe
cursion is limited to ±10 bits.
*'&����5�������
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Table B-1 7HFKQLFDO�&KDUDFWHULVWLFV��&RQW��

Item Specifications

9RLFH�,,�&96'�&KDQQHO��&RQW��

Dynamic Range +3 to –50 dBm0

Level Stability ±0.25 dB

Channel Gain at 1004 Hz 0 ±0.5 dB or 23 ±0.5 dB (Nominal gain ± Trim)

Signal to Quantizing

Noise (1004 Hz Test Tone)

At –39 dBm0 Signal Level 19 dB S/N

At –27 dBm0 Signal Level 25 dB S/N

At –18 to +3 dBm0 Signal 
Level

26 dB S/N

Frequency Response, –1.5 dB to +1 dB (Relative to 1004 Hz)

400 to 3200 Hz

Envelope Delay

300 to 500 Hz 700 µs

500 to 2400 Hz 300 µs

800 to 2400 Hz 100 µs

2400 to 2900 Hz 300 µs

2900 to 3400 Hz 700 µs

E and M signaling states

E-lead relay Open = idle, Closed = busy

M-lead detector Compatible with Types 1-5 signaling interface

M-lead input impedance 10 kilohms minimum, diode-protected

M-lead sensitivity 1 mA maximum

E-Lead Relay Contact Ratings

Maximum Current 0.25 A

Maximum Voltage 100 volts*

Minimum Resistance 100 milliohms

9RLFH�,,�$63�&KDQQHO�0RGXOH�

4-Wire Interface:

Impedance 600 ohms resistive ±10%

Return Loss 20 dB minimum, 300 to 3400 Hz

Longitudinal Balance 56 dB minimum, 300 to 3400 Hz

Usable Bandwidth 300 to 3400 Hz (ASP Mode)

300 to 3400 Hz (PCM Mode)

Nominal Input Levels: –16 dBm or 0 dBm (switch selectable)

–6.0 to +1.5 dB of compensation available in 0.5 dB steps (switch selectabl

Nominal Output Levels: 0 dBm or +7 dBm (switch selectable)

–6.0 to +1.5 dB of compensation available in 0.5 dB steps (selected through
pervisory port interface)

*This is an operating parameter, not a transient parameter.
*'&����5�������
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Table B-1 7HFKQLFDO�&KDUDFWHULVWLFV��&RQW��

9RLFH�,,�$63�&KDQQHO�0RGXOH��&RQW��

Voice Channel Performance

(PCM mode):

Signal-to-total distortion ratio as 
function of input level (noise)

–3 dBm0 26.3 dB

–6 to –27 dBm0 33.9 dB

–34 dBm0 32.2 dB

–40 dBm0 27.6 dB

–55 dBm0 12.6 dB

Signal-to-total distortion ratio as 
function of input level (sine 
wave)

 0 to –30 dBm0 33 dB

–40 dBm0 27 dB

–45 dBm0 22 dB

Idle Channel Noise –67 dBm0p (ITU-T Weighted)

23 dBrnc0 (C-Message Weighted)

Cross Talk Loss –65 dB minimum (1.5 dB channel gain)

Intermodulation 35 dB maximum

Level Stability 10 minutes ±0.2 dB

1 year ±0.5 dB

Frequency Response

300 to 3000 Hz 0 dB ±0.5 dB

3000 to 3400 Hz 0 dB –1.8 dB +0.5 dB

Channel Gain at 800 Hz ±0.3 dB from nominal

Cross Talk Loss –65 dB minimum (1.5 dB channel gain)

Envelope Delay The absolute envelope delay at the frequency of minimum envelope delay is
than 600 microseconds.  The minimum value is taken as reference for the e
lope delay distortion.

Envelope Delay Distortion

500 to 600 Hz 1.5 ms

600 to 100 Hz 0.75 ms

1000 to 2600 Hz 0.25 ms

2600 to 2800 Hz 1.5 ms

Voice Channel Performance

(ASP Mode):

Signal-to-Total Distortion >20 dB at –40 dBm0 Input

Ratio (Sine wave input 700 to >25 dB from –30 dBm0 to 0 dBm0 Input

1100 Hz)

Idle Channel Noise –67 dBm0P (ITU-T Weighted),  23 dBrnC0 (C-Message Weighted)

Cross Talk Loss –65 dB minimum (0 dB channel gain)
*'&����5�������
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Table B-1 7HFKQLFDO�&KDUDFWHULVWLFV��&RQW��

Item Specifications

9RLFH�,,�$63�&KDQQHO�0RGXOH��&RQW��

Variation of Gain with Input 
Level (802 Hz ref.)

±0.5 dB from –40 dBm0 to +2.5 dBm0 relative to level at –10 dBm0

Level Stability 10 minutes: ±0.2 dB

1 year: ±0.5 dB

Frequency Response

300 Hz to 2400 Hz 0 dB ±0.5 dB

2400 Hz to 3400 Hz 0 dB –1.8 dB, +0.5 dB

Channel Gain at 800 Hz ±0.3 dB from nominal

Output Power Spectral Density

5 kHz to 9 kHz –40 dBm

10 kHz –42.5 dBm

50 kHz to 500 kHz –70 dBm

Power Requirements: +5 V dc ±5% 230 mA max.

+12 V dc ±10% 10 mA max.

–12 V dc ±10% 30 mA max.

8QLYHUVDO�9RLFH�&DUG�

Interface Characteristics:

Impedance 600 ohms resistive ±10%

Return Loss 20 dB minimum (300 to 3400 Hz)

Longitudinal Balance 56 dB minimum (300 to 3400 Hz)

Usable Bandwidth 300 to 3400 Hz

Signal to Total distortion Ratio:

PCM Voice Channel and all PCM-T mode options (noise signal in accordance with ITU-T 0.131)

Input level

–3 dB >26.3 dB

–6 dB >33.9 dB

–34 dB >32.2 dB

–40 dB >27.6 dB

–55 dB 12.6 dB

ADPCM Voice Channel

Input level

–3 dB 27 dB

–6 dB 34 dB

–34 dB 32 dB

–40 dB 28 dB

–55 dB 13 dB

PCM Voice Channel ±3 dB at –50 to –55 dBm0 relative to channel level at –10 dBm

Unspecified at less than –55 dBm0.

ADPCM Voice Channel ±3 dB at –50 to –55 dBm0 relative to channel level at –10 dBm
*'&����5�������
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Table B-1 7HFKQLFDO�&KDUDFWHULVWLFV��&RQW��

Item Specifications

8QLYHUVDO�9RLFH�&DUG��&RQW��

Level Stability 10 minutes: ±0.2 dB

Frequency Response:

300 Hz to 3000 Hz 0 dB ±0.5 dB

3000 Hz to 3400 Hz 0 dB +1.8 dB, –0.5 dB

Channel Gain at 800 Hz ±0.3 dB from nominal

Power Requirements:

PCM +5 V dc, 83 mA max.

+12 V dc, 8 mA max.

–12 V dc, 20 mA max.

ADPCM +5 V dc, 107 mA max.

+12 V dc, 8 mA max.

–12 V dc, 20 mA max.

(FKR�&DQFHOOHU�&DUG

Power Requirements:

Using TMS32030 Digital 
Signal Processor

+5 V dc ±5%, 330 mA, typical

–12 V dc ±10%, 1.2 mA, typical

Using TMS320C25 Digital +5 V dc ±5%, 100 mA, typical

Signal Processor –12 V dc ±10%, 1.2 mA, typical

Power Consumption:

Using TMS-3000 32020 
Digital Signal Processor 

1.6 Watts

Using TMS320C25 Digital 
Signal Processor 

0.5 Watts

706������3RZHU�5HTXLUHPHQWV

Domestic Unit Input Voltage Range: 85-129 V ac

(USA, Canada, Japan) Fuses: 8 Amp 3AG

Non-Domestic Unit Input Voltage Range: 175-242 V ac

(Europe) Fuses: 5 Amp 5x20 mm

Non-Domestic Unit Input Voltage Range: 204-264 V ac

(United Kingdom) Fuses: 5 Amp 5x20 mm

Frequency 50/60 Hz

Output Voltage and Current +5.1 V +3.0%, –2.5% at 8 to 105 amps

3 MOPS non-redundant +12 V ±10% at 0.25 to 12 amps

4 MOPS redundant –12 V ±10% at 0.25 to 12 amps

Remote Alarm Relay Contact 
Rating

Maximum Current: 0.25 amp

Power Consumption:

CDA-T1 Module Maximum: 28.75 Watts [5.75 amps (+5 V dc) (±12 V dc)]

CDA-E1 Module (with G.732 
I/O Plug-In Card)

Maximum: 27.0 watts [5.4 amps (+5 V dc) (0.2 amps ±12 V ac)]
*'&����5�������
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Table B-1 7HFKQLFDO�&KDUDFWHULVWLFV��&RQW��

Item Specifications

706������3RZHU�5HTXLUHPHQWV��&RQW��

Channel Interface Card Maximum: 9.2 Watts [1.83 amps (+5 V dc) (±12 V dc)]

Enterprise System Control Card0D[LPXP�������:DWWV�>���DPSV�����9�GF�������DPSV��¤���9�GF�@

Redundancy Control Card Maximum: 4.1 Watts [0.55 amps (+5 V dc), 0.10 amp (+12 V dc),               
0.01 amp (–12 V dc)]

ACM Module Maximum: 20.0 watts [4.0 amps (+5 V dc) (0.5 amps ±12 V ac)]

TPP-LAN Maximum 75 Watts [15 amps (+5 Vdc)]

TPP-FR Maximum 50 Watts [10 amps (+5 Vdc)]

Aggregate Control Card Maximum: 18.5 Watts [3.6 amps (+5 V dc), 0.10 amp (+12 V dc)]

Harness Card Maximum: 2.8 Watts [557 milliamps (+5 V dc) (+12 V dc)]

EIA/TIA-232-E Aggregate Inter-
face Plug-In

0.5 Watts

V.35 Aggregate Interface Plug-
In

1.2 Watts

RS-422/423 Aggregate Inter-
face   Plug-In

0.7 Watts

WECO 303 Aggregate Inter-
face    Plug-In

1.5 Watts

G.703 64 Kbps Codirectional 
Aggregate Interface Plug-In

1.0 Watts

G.703 64 Kbps Contradirectional 
Aggregate Interface Plug-In

0.4 Watts

G.703 2.048 Mbps Aggregate In-
terface Plug-In (75-ohm)

2.0 Watts

G.703 2.048 Mbps Aggregate In-
terface Plug-In (120-ohm)

1.9 Watts

G.704 2.048 Mbps Aggregate In-
terface Plug-In (75/120 ohm)

1.5 Watts

Expansion 0.2 Watts

Data II/III/IV Channel:

EIA/TIA-232-E Interface 1.9 Watts

RS-422 Interface 1.8 Watts

RS-423 Interface 1.7 Watts

V.35 Interface 1.7 Watts

Voice II/PCM Channel 1.4 Watts

0.42 Watts

ADPCM Plug-In 2.1 Watts

Voice II/CVSD Channel 1.9 Watts

Voice II/ASP Channel 1.6 Watts
*'&����5�������
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Table B-1 7HFKQLFDO�&KDUDFWHULVWLFV��&RQW��

Item Specifications

706������3RZHU�5HTXLUHPHQWV��&RQW��

Universal Voice Card PCM 
Voice

0.69 Watts

Universal Voice Card ADPCM 
Voice

0.81 Watts

Maximum Power Consumption 
for TMS-3000 node with 96 local 
data channels, 4 redundant Chan-
nel Interface Cards, 4 redundant 
Aggregate Control Cards,  redun-
dant ESCCs, and 1 Redundancy 
Control Card

350 Watts

$'3&0�&RPSUHVVLRQ�0RGXOH��$&0�

Framing method Bit oriented proprietary to Byte oriented (DS0)

Frame structure D4, T1/D4E, CEPT G.732

ACM Port Capability DPBX, DACS Network or D4 devices

ACM module compatibility Full TMS-3000 compatibility

ACM channel capacity Up to 24 voice circuits compressed via GDC ADPCM compression techniq
across a single DS1 line.  

Up to 30 voice circuits (E1 only) compressed via GDC ADPCM compressio
techniques across a single DS1 line.

ACM line rate T1 DS1 — 1.544 Mbps

ACM/E1 (G.704 and G.732) — 2.048 Mbps

PLL Jitter Tolerance Meets ATT Pub. 62411 specification

ADPCM voice rates 64, 32, 24 and 16 Kbps

Input/Output Ports One DS1 port supports up to 34 DS0 channels per ACM/T1

One DS1 port supports up to 30 DS0 channels (CEPT G.732) per ACM/E1

Signaling Types

  Network Robbed Bit,

G.704 CAS Channel 16

Message Oriented Common Channel Signaling (CCS)

In Band Signaling (SF, Tone type)

  Channel No ABCD Signaling (Inband or CCS)

2-State Signaling (A or E/M (ACM or UVC))

4-State Signaling (A,B to ACM)

16-State Signaling (A,B,C,D to ACM only)

Signaling Conditioning Types A0+B0 (On-Hook)

A0+B1 (On-Hook, No ringing for FXS Loop Start and FX0 Ground Start)

A0/1+B0/1 (On-Hook, then Off-Hook)

A1/0/1+B1/0/1 (Off Hook, then Hook Flash)

A1+B1 (Off-Hook or Disconnect/Blocked (ITU-T)

A1/0+B1 (Off-Hook, then On-Hook, No ringing for FXS Ground Start)
*'&����5�������
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Overview
7KH�706������DQG�0(*$08;�706��7UDQVSRUW�0DQDJHPHQW�6\VWHP��0DLQWHQDQFH�&RQVROH�

�KHUHLQDIWHU�UHIHUUHG�WR�DV�WKH�&RQVROH��LV�D�VRIWZDUH�SDFNDJH�WKDW�DOORZV�\RX�WR�LQWHUDFW�ZLWK�WKH�

706������0(*$08;�706�V\VWHP�RQ�D�ORFDO�OHYHO��L�H���DW�D�VLWH�UHPRWH�IURP�WKH�&RQWUROOHU��

7KLV�VRIWZDUH�LV�GHVLJQHG�WR�ZRUN�ZLWK�DQ\�WHUPLQDO�WKDW�UXQV������WR������EDXG��$6&,,��RQ�DQ�

(,$�7,$�����(�LQWHUIDFH��7KH�&RQVROH�WHUPLQDO�LV�FRQQHFWHG�WR�-���RI�WKH�706������0DLQ�

6KHOI�%DFNSODQH��7KH����SLQ�'�W\SH�FRQQHFWRU�VKRXOG�KDYH�WKH�SLQ�GHVLJQDWLRQV�VKRZQ�LQ�7DEOH�

&���

7KHUH�DUH�WZR�FRPSRQHQWV�RI�WKH�&RQVROH��WKH�ERRW�FRQVROH�DQG�WKH�ORDGDEOH�FRQVROH��7KH�ERRW�

FRQVROH�LV�XVHG�WR�LQLWLDOO\�FRQILJXUH�WKH�ORFDO�QRGH�XVLQJ�RQO\�WKH�ERRW�ILUPZDUH�>ORFDWHG�RQ�WKH�

(QWHUSULVH�6\VWHP�&RQWURO�0RGXOH��(6&&�@��ZKLFK�HVWDEOLVKHV�D�FRPPXQLFDWLRQ�OLQN�EHWZHHQ�

WKH�ORFDO�QRGH�DQG�WKH�706�V\VWHP��7KLV�FRPPXQLFDWLRQ�OLQN�DOORZV�WKH�706�WR�GRZQORDG�VRIW�

ZDUH�WR�WKH�ORFDO�QRGH��7KLV��QRGH�FRQWURO���VRIWZDUH�ZKLFK�LV�GRZQORDGHG�WR�WKH�QRGH�IURP�WKH�

706�FRQWUROOHU��JLYHV�WKH�&RQVROH�WKH�DELOLW\�WR�FRQILJXUH�WKH�ORFDO�QRGH�DQG�GLDJQRVH�DQ\�SURE�

OHPV�

7KH�&RQVROH�FDQ�EH�XVHG�WR�FRQILJXUH�WKH�FRQWUROOHU�SRUW�LQWHUIDFH��-���DQG�-����DQG�WKH�DJJUH�

JDWHV�DW�WKH�ORFDO�QRGH��7KH�PDLQ�SXUSRVH�IRU�WKLV�DELOLW\�LV�WR�FRPPXQLFDWH�ZLWK�WKH�QHWZRUN�FRQ�

WUROOHU��HLWKHU�GLUHFWO\��YLD�-���RU�-���LI�DQ�H[WHUQDO�PRGHP�LV�VHOHFWHG��RU�LQGLUHFWO\��YLD�DQ�

DJJUHJDWH�RU�-���LI�LW�LV�D�SDVV�WKURXJK�SRUW�WR�DQRWKHU�QRGH���2QFH�FRPPXQLFDWLRQ�LV�HVWDEOLVKHG��

VRIWZDUH�DQG�FRQILJXUDWLRQ�LQIRUPDWLRQ�FDQ�QRZ�EH�REWDLQHG�

7KH�&RQVROH�FDQ�DOVR�DVVLVW�LQ�GLDJQRVLQJ�ORFDO�SUREOHPV��7KURXJK�WKH�FRQVROH��\RX�FDQ�GLVSOD\�

VWDWXV�IRU�DOO�FRPPRQ�DQG�FKDQQHO�PRGXOHV��'LDJQRVWLF�ORRSEDFNV�FDQ�EH�LQYRNHG�IRU�WKH�$J�

JUHJDWH�&RQWURO�DQG�&KDQQHO�,QWHUIDFH�0RGXOHV��<RX�FDQ�LQYRNH�ORRSEDFNV�IRU�WKH�FKDQQHO�PRG�

XOHV�ZLWK�DQ�RSWLRQDOO\�LQMHFWHG�%(57�WHVW�SDWWHUQ���$FFXPXODWHG�WHVW�SDWWHUQ�HUURUV�FDQ�EH�

PRQLWRUHG��

Table C-1 (,$�7,$�����(�3LQ�'HVLJQDWLRQV

Some of the TMS common cards (ESCC, ACM, CDA, TPP and OPP) have a 
front monitor port for connecting the Maintenance Console.  The cable 
required for this connection is GDC 024H140.

Pin No. Symbol Direction Description

2 TXD Out Transmit Data

3 RXD In Receive Data

7 Sig GND — Signal Ground
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Terminal Type and keyboard Operation
7KH�&RQVROH�VRIWZDUH�LV�GHVLJQHG�WR�RSHUDWH�ZLWK�DQ�$6&,,�WHUPLQDO�WKDW�UXQV�EHWZHHQ������DQG�

�����EDXG�DQG�XVHV�DQ�(,$�7,$�����(�LQWHUIDFH��7KH�FKDUDFWHU�IRUPDW�LV�DV\QFKURQRXV�ZLWK���

GDWD�ELWV����VWDUW�ELW����VWRS�ELW��DQG�HYHQ�SDULW\���7KH�GDWD�UDWHV�DUH�������������������RU������EDXG��

&RQVROH�EDXG�UDWH�LV�VHW�DXWRPDWLFDOO\�ZKHQ�\RX�SUHVV��<Return>�

$IWHU�SRZHULQJ�XS��WKH�PDLQWHQDQFH�FRQVROH�LV��ERRWHG��WKURXJK�ILUPZDUH��$IWHU�WKH�FRQVROH�LV�

ERRWHG��VHOHFW�D�PHQX�LWHP�E\�W\SLQJ�WKH�DVVRFLDWHG�WKUHH�OHWWHU�FRPPDQG�DQG�SUHVVLQJ�<Return>��
:KHQHYHU�D�VHOHFWLRQ�LV�PDGH�WKH�VFUHHQ�LV�QRW�FOHDUHG��WKH�SUHYLRXV�GLVSOD\V�DUH�VFUROOHG�XS���

�(6&&!��LV�WKH�QRUPDO�SURPSW��:KLOH�LQ�ERRW��WKH�SURPSW�LV��(6&&�E!���7KH�+(/3�VFUHHQ�FDQ�

EH�GLVSOD\HG�ZLWK�D�QHZ�SURPSW�DW�DQ\�WLPH�E\�W\SLQJ�+(/�DQG�SUHVVLQJ�<Return>��6KRXOG�DQ�
XQNQRZQ�FRPPDQG�RU�LQYDOLG�GDWD�EH�HQWHUHG��D��"""��DQG�D�QHZ�SURPSW�DSSHDUV�

System Startup
7KLV�VHFWLRQ�GHVFULEHV�WKH�LQLWLDO�SRZHU�XS�RI�WKH�&RQVROH��LQFOXGLQJ�WKH�SURFHGXUH�IRU�VHWWLQJ�XS�

WKH�SUHOLPLQDU\�FRQILJXUDWLRQ�LI�WKHUH�LV�QR�QRGH�FRQWURO�VRIWZDUH�RU�LI�WKHUH�KDV�EHHQ�DQ�XQH[�

SHFWHG�PHPRU\�ORVV��1RGH�&RQWURO�VRIWZDUH�LV�GRZQORDGHG�YLD�DQ�DJJUHJDWH��RU�-����IURP�WKH�

706�&RQWUROOHU��RU�GLUHFWO\�IURP�WKH�706�&RQWUROOHU�WKURXJK�-���RU�-���

Node Startup Procedures

7ZR�GLIIHUHQW�VWDUWXS�SURFHGXUHV�DUH�GHVFULEHG�LQ�WKH�IROORZLQJ�SDUDJUDSKV��VWDUWXS�ZLWK�ERRW�

ILUPZDUH�DQG�VWDUWXS�ZLWK�QRGH�FRQWURO�VRIWZDUH�

Startup with Boot Firmware

,Q�WKLV�VLWXDWLRQ�WKH�SURJUDP�DQG�FRQILJXUDWLRQ�LQIRUPDWLRQ�WKDW�ZDV�IDFWRU\�ORDGHG�LQWR�WKH�QRGH�

KDV�VRPHKRZ�EHHQ�HUDVHG��RU��IRU�VRPH�UHDVRQ��ZDV�QHYHU�ORDGHG�LQWR�WKH�QRGH��,Q�WKLV�FDVH��\RX�

PXVW�FRQILJXUH�WKH�DJJUHJDWH�VXIILFLHQWO\�WR�DOORZ�WKH�QRGH�WR�FRPPXQLFDWH�VR�SURJUDP�DQG�

FRQILJXUDWLRQ�LQIRUPDWLRQ�FDQ�WKHQ�EH�GRZQORDGHG�

,Q�WKH�706�&RPSDFW��-��UHSODFHV�-���DQG�-��UHSODFHV�-���

$IWHU�SRZHU�XS�RQ�WKH�(6&&��GR�QRW�W\SH�DQ\�FRQVROH�NH\V�XQWLO�WKH�LQ�VHUYLFH�RU�VWDQGE\�/('V�

DUH�RQ��+LWWLQJ�D�NH\�FRXOG�FDXVH�DQ�HUURU��FDXVLQJ�WKH�(6&&�WR�UHVWDUW�DJDLQ�

Startup with Node Control Software

,Q�WKLV�VLWXDWLRQ�WKH�QRGH�DQG�WKH�DJJUHJDWH�FRQWDLQ�D�FRPSOHWH�VHW�RI�VRIWZDUH��EXW�GR�QRW�KDYH�

WKH�FRUUHFW�FRQILJXUDWLRQ�LQIRUPDWLRQ�WR�FRPPXQLFDWH�DFURVV�WKH�DJJUHJDWH��,Q�WKLV�FDVH��WKH�FRQ�

VROH�GRHV�QRW�QHHG�WR�EH�ERRWHG�XS�

If you want to go to the help menu hit the "CTL" and "C" keys simultaneously.

For the ESCC, you are normally always be in full-feature (not boot) software. If 
you are not, contact GDC for further instructions.
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:KHQ�HLWKHU�RI�WKHVH�SURFHGXUHV�LV�SHUIRUPHG��DQ�RSHUDWRU�DW�WKH�706�FRQWUROOHU�VLWH�VKRXOG�PRQ�

LWRU�QHWZRUN�VWDWXV�WR�FRQILUP�WKDW�WKH�706�&RQWUROOHU�LV�FRPPXQLFDWLQJ�ZLWK�WKH�QRGH�RQFH�WKH�

SURFHGXUH�LV�FRPSOHWH�

&RQVROH�EDXG�UDWH�LV�VHW�DXWRPDWLFDOO\�E\�DXWREDXG��%\�W\SLQJ�D�&DUULDJH�5HWXUQ��WKH�(6&&�DX�

WREDXGV�WR�FRQVROH�UDWHV�RI�������������������RU������EDXG��%\�W\SLQJ�WKH�%UHDN�NH\��WKH�(6&&�

DXWREDXGV�DJDLQ�ZKHQ�WKH�&DUULDJH�5HWXUQ�LV�W\SHG�

7KH�IROORZLQJ�SURFHGXUH�VKRXOG�EH�XVHG�LI�WKH�QRGH�KDV�ORDGDEOH�VRIWZDUH�DQG�\RX�ZDQW�WR�UHFRQ�

ILJXUH�WKH�DJJUHJDWH�

�� 3UHVV�WKH�<Return>�NH\�RQ�WKH�FRQVROH��7KH�SURPSW��(6&&!��LV�GLVSOD\HG�

�� 7\SH�+�DQG�SUHVV�<Return>��7KH�IROORZLQJ�PHQX�LV�GLVSOD\HG�

HEL - View Help
VCH - View Chan.
VEQ - View Equipment
VPT - View Port Configuration
MNT - (Re) Set Maint. Mode
CFM - Configure Ext. Modem
DIA - Perform Diag.
MFP - Modify I/O Port Configuration
AGR - Set Agg. Cfg. & Activation

�� 7\SH�9(4�DQG�SUHVV�<Return>��7KH�FXUUHQW�FRQILJXUDWLRQ�LQIRUPDWLRQ�LV�GLVSOD\HG�

�� ,I�DQ\�RI�WKH�FRQILJXUDWLRQ�LQIRUPDWLRQ�QHHGV�WR�EH�PRGLILHG��IROORZ�WKH�SURFHGXUHV�GHWDLOHG
LQ�&KDSWHU����&RPPDQG�5HIHUHQFH�

TMS Controller Interface Baud Rate
7KH�EDXG�UDWH�RI�WKH�&RQWUROOHU�,QWHUIDFH�DW�WKH�706�QRGH��WKH�QRGH�ORFDO�WR�WKH�FRQWUROOHU��DQG�

WKH�3&�6HULDO�,�2�3RUW���EDXG�UDWH�PXVW�DJUHH��,Q�WKH�HYHQW�RI�D�GLUHFW�FRQQHFWLRQ�WR�WKH�706�&RQ�

WUROOHU��D�UDWH�RI������ESV�LV�UHFRPPHQGHG�IRU�����FRQWUROOHUV��:KHQ�WKHUH�LV�D�PRGHP�OLQN�IRU�

GLDO�EDFNXS�XVH��EDXG�UDWHV�RI������ESV�RU������ESV�DUH�UHFRPPHQGHG��5HIHU�WR�WKH�0)3�FRP�

PDQG�ODWHU�LQ�WKLV�DSSHQGL[�IRU�IXUWKHU�GHWDLOV�RQ�VHWWLQJ�EDXG�UDWH�

Help Menu
7KH�IROORZLQJ�LV�D�GHVFULSWLRQ�RI�WKH�&RQVROH�0DLQ�0HQX��,I�\RX�GR�QRW�KDYH�ORDGDEOH�VRIWZDUH��

RU�KDYH�H[SHULHQFHG�DQ�XQH[SHFWHG�PHPRU\�ORVV��IROORZ�WKH�SURFHGXUH�1RGH�6WDUWXS�3URFHGXUHV�

GLVFXVVHG�HDUOLHU�LQ�WKLV�VHFWLRQ���$IWHU�SRZHULQJ�XS�WKH�&RQVROH��\RX�VHH�WKLV�VFUHHQ��

HEL - View Help
VCH - View Chan.
VEQ - View Equipment
VPT -  View Port Configuration
MNT - (Re) Set Maint. Mode
CFM - Configure Ext. Modem
DIA - Perform Diag.
MFP - Modify I/O Port Configuration
AGR - Set Agg. Cfg. & Activation

7R�VHOHFW�DQ�LWHP�LQ�WKH�+(/3�PHQX��W\SH�WKH�FRPPDQG��DOO�XSSHU�FDVH��DQG�SUHVV�<Return>��
:KHQ�\RX�PDNH�D�VHOHFWLRQ��WKH�GLVSOD\�VFUROOV�XS��7KH�V\PERO��!��LV�GLVSOD\HG�RQ�WKH�FXUUHQW�

OLQH�DV�D�SURPSW��,I�DW�DQ\�WLPH�\RX�HQWHU�DQ�XQNQRZQ�FRPPDQG�RU�LQYDOLG�GDWD��D��"""��PHVVDJH�

DSSHDUV�RQ�WKH�VFUHHQ�ZLWK�DQ��(6&&!�SURPSW�

7KH�IROORZLQJ�SDUDJUDSKV�GHVFULEH�HDFK�+(/3�PHQX�VHOHFWLRQ�LQ�WKHLU�RUGHU�RI�DSSHDUDQFH�RQ�WKH�

PHQX��(DFK�LV�VHOHFWHG�E\�W\SLQJ�WKH�WKUHH�OHWWHU�FRPPDQG�DQG�SUHVVLQJ�<Return>�



&�������������������������������������������������������������������������������������������������������706������0DLQWHQDQFH�&RQVROH
HEL - To View the Help Menu

7KLV�+(/�FRPPDQG�LV�XVHG�WR�GLVSOD\�WKH�+(/3�RU�0DLQ�0HQX��,W�FDQ�EH�VHOHFWHG�DQ\�WLPH�WKH�

�!���RU�WKH��6ODYH!�SURPSW�LV�RQ�WKH�VFUHHQ�

VCH - To View Channel Information

7KLV�FRPPDQG�LV�XVHG�WR�GLVSOD\�WKH�FRQILJXUDWLRQ�DQG�VWDWXV�RI�D�EDQG�RI�XS�WR����FKDQQHOV��<RX�

FDQ�RQO\�YLHZ�WKH�UXQQLQJ�FRQILJXUDWLRQ��\RX�FDQQRW�FKDQJH�LW�IURP�WKH�706�0DLQWHQDQFH�&RQ�

VROH�

,I�\RX�VHOHFW�9&+��WKH�IROORZLQJ�SURPSW�LV�GLVSOD\HG�

Slot # ? (1-16)

,I�WKH�&RQVROH�LV�FRQQHFWHG�WR�D�0(*$08;�706�&RPSDFW�RU�706������&RPSDFW�1RGH��WKH�

IROORZLQJ�SURPSW�LV�GLVSOD\HG�

Slot # ? (1-5)

,I�WKH�VORW�QXPEHU�\RX�HQWHU�LV�QRW�D�&KDQQHO�,QWHUIDFH�0RGXOH��QR�LQIRUPDWLRQ�LV�GLVSOD\HG�

,I�WKH�SDUDPHWHUV�DUH�HQWHUHG�FRUUHFWO\��D�VFUHHQ�VLPLODU�WR�WKH�IROORZLQJ�LV�GLVSOD\HG�

7KH�QXPEHUV�IROORZLQJ�3&0��6<1&��HWF���DUH�UDWH�LQGH[HV��7KH�FRUUHVSRQGLQJ�UDWHV�FDQ�EH�IRXQG�

LQ�7DEOH�&����7KH�IROORZLQJ�OLVW�VKRZV�WKH�GLIIHUHQW�W\SHV�RI�FKDQQHO�FDUGV�DQG�KRZ�WKH\�DSSHDU�

RQ�WKH�FRQVROH�

�� $V\QF��$V\QFKURQRXV

�� 6\QF���6\QFKURQRXV

�� ,VRF� ,VRFKURQRXV

�� 3FP��3XOVH�&RGHG�0RGXODWLRQ

�� $GSFP��$GDSWLYH�'LIIHUHQWLDO�3XOVH�&RGHG�0RGXODWLRQ

�� 3FP�W��3XOVH�&RGHG�0RGXODWLRQ��ZLWK�UHGXFHG�RYHUKHDG���DOVR�XVHG�IRU�$FP�3FP�FKDQQHO
W\SH�

�� 8DGSFP��8QLYHUVDO�$GDSWLYH�'LIIHUHQWLDO�3XOVH�&RGHG�0RGXODWLRQ� �ZLWK� UHGXFHG�RYHU�
KHDG���DOVR�XVHG�IRU�$FP�89&�FKDQQHO�W\SH�

�� $VS��$GYDQFHG�6SHHFK�3URFHVVLQJ

�� &YVG��&RQWLQXRXVO\�9DULDEOH�6ORSH�'HOWD�0RGXODWLRQ

��� &DGP��&RPSUHVVHG�$GDSWLYH�'LIIHUHQWLDO�0RGXODWLRQ

��� 7RU��7KLQQHG�2XW�5HVLGXDO

��� 7�HQF��7UDQVLWLRQ�(QFRGHG

��� 7LG��7LPH�,QGHSHQGHQW�'DWD

��� 9OEUY��9HU\�ORZ�ELW�UDWH�YRLFH

��� &HOS��&RGHERRN�([FLWHG�/LQHDU�3UHGLFWDEOH�&RGLQJ

&+1/� 6+(/)�� 6+(/)�� 6+(/)�� 6+(/)��

� 6<1&��� $6<1&��� 81'() 81'()

� $6<1&���
 3&0��� 6<1&��� 6<1&���

� � � � �

� � � � �

� � � � �

� � � �

�� 6<1&��� $6<1&��� 81'() 81'()
*'&����5�������
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VEQ - To View Equipment

7KLV�FRPPDQG�LV�XVHG�WR�YLHZ�WKH�FXUUHQWO\�UXQQLQJ�FRPPRQ�PRGXOHV�RQ�WKH�706�0DLQ�6KHOI��

,I�\RX�VHOHFW�9(4��D�VFUHHQ�VLPLODU�WR�WKH�IROORZLQJ�LV�GLVSOD\HG�

6ORW���LQGLFDWHV�WKH�QXPEHU�RI�HDFK�VSHFLILF�VORW�LQ�WKH�HTXLSPHQW�VKHOI��6ORW�QXPEHUV�UDQJH�IURP�

��WR����

,QGH[���LQGLFDWHV�ZKDW�W\SH�RI�FRPPRQ��FDUG��PRGXOH�RFFXSLHV�WKH�VORW�LQ�WKLV�FRQILJXUDWLRQ��,I�

D�QXPEHU�LV�HQWHUHG�KHUH��LW�LQGLFDWHV�DJJUHJDWH�UDWH�E\�FRGH�GLJLW��7KHVH�FRGH�GLJLWV�DUH�GHILQHG�

LQ�7DEOH�&����)RU�H[DPSOH��WKH�QXPEHU����HQWHUHG�LQ�WKLV�FROXPQ�LQGLFDWHV�WKDW�WKH�$JJUHJDWH�

&RQWURO�PRGXOH�LQ�WKLV�VORW�LV�UXQQLQJ�DW�����.�EDXG��

,I�WKH�DJJUHJDWH�LV�FRQILJXUHG�IRU�D�VSHFLDO�UDWH��D�YDOLG�UDWH�FRGH�GLJLW�LV�QRW�GLVSOD\HG��6SHFLDO�

FKDQQHO�UDWHV�WKDW�DUH�HQWHUHG�RQ�WKH�706�&RQWUROOHU�DSSHDU�DV�FRGH�GLJLWV������WKURXJK������RQ�

WKH�&RQVROH�

7KH�IROORZLQJ�OLVW�VKRZV�WKH�RWKHU�FRPPRQ��FDUG��PRGXOHV�WKDW�DUH�UHSUHVHQWHG�RQ�WKH�FRQVROH�

&,&��&KDQQHO�,QWHUIDFH�0RGXOH

&'$��&RPELQHG�'LJLWDO�$JJUHJDWH�0RGXOH

&'$B(��&RPELQHG�'LJLWDO�$JJUHJDWH�0RGXOH�(��9HUVLRQ

,$&��,6'1�$JJUHJDWH�&RQWURO�0RGXOH

$&0��$'3&0�&RPSUHVVLRQ�0RGXOH

,I�81'()�DSSHDUV��LW�LQGLFDWHV�WKDW�WKLV�VORW�LV�XQGHILQHG�LQ�WKH�FXUUHQWO\�UXQQLQJ�FRQILJXUDWLRQ�

7��'� �®V

6ORW�� ,QGH[�� 7[�
&ON

([W�
&ON

177 5HG 'HQ $GU 6WDWXV

�� �� , $ < < < � ,QBDODUP

�� 81'()

�� �� , $ < < 1 �

�

�

�

�� &,& ,QBDODUP

�� &,&

3BVFF ,QBVHUY �

&BVFF 2XWBVHUY �
*'&����5�������
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Table C-2 $JJUHJDWH�&KDQQHO�5DWH�&RGH�'LJLWV

Rate Number to Enter Usage

0 62t CDA

75 1 Channel

100 2 Channel

150 3 Channel

200 4 Channel

300 5 Channel

400 6 Channel

600 7 Channel

800 8 Channel

900 9 Channel

1000 10 Channel

1200 11 Channel

1600 12 Channel

1800 13 Channel

2000 14 Channel

2400 15 Channel

3200 16 Channel

3600 17 Channel

4000 18 Channel

4800 19 Aggregate/Channel

6400 20 Aggregate/Channel

7200 21 Aggregate/Channel

8000 22 Aggregate/Channel

9600 23 Aggregate/Channel

12000 24 Aggregate/Channel

14000 25 Aggregate/Channel

14400 26 Aggregate/Channel

16000 27 Aggregate/Channel

19200 28 Aggregate/Channel

24000 29 Aggregate/Channel

25000 30 Aggregate/Channel

28000 31 Aggregate/Channel

28800 32 Aggregate/Channel

32000 33 Aggregate/Channel

Note that special rates entered from the Controller appear as 
rates 240-249 on the maintenance console VEQ or VCH 
screens.
*'&����5�������
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Table C-2 $JJUHJDWH�&KDQQHO�5DWH�&RGH�'LJLWV��&RQW��

Rate Number to Enter Usage
36000 34 Aggregate/Channel

38400 35 Aggregate/Channel

48000 36 Aggregate/Channel

50000 37 Aggregate/Channel

56000 38 Aggregate/Channel

57600 39 Aggregate/Channel

64000 40 Aggregate/Channel

72000 41 Aggregate/Channel

76800 42 Aggregate/Channel

96000 43 Aggregate/Channel

100000 44 Aggregate/Channel

112000 45 Aggregate/Channel

115200 46 Aggregate/Channel

128000 47 Aggregate/Channel

144000 48 Aggregate/Channel

153000 49 Aggregate/Channel

192000 50 Aggregate/Channel

224000 51 Aggregate/Channel

230400 52 Aggregate/Channel

256000 53 Aggregate/Channel

288000 54 Aggregate/Channel

384000 55 Aggregate/Channel

460800 56 Aggregate/Channel

512000 57 Aggregate/Channel

576000 58 Aggregate/Channel

768000 59 Aggregate/Channel

1024000 60 Aggregate/Channel

1152000 61 Aggregate/Channel

1536000
(T1/D4)

62 Aggregate

1544000 63 Aggregate

2048000 64 Aggregate

66000 65 Channel — PCM

34000 66 Channel — AD-
PCM

64800 67 Channel — PCM

Note that special rates entered from the Controller appear 
as rates 240-249 on the maintenance console VEQ or 
VCH screens.
*'&����5�������
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Table C-2 $JJUHJDWH�&KDQQHO�5DWH�&RGH�'LJLWV��&RQW��

Rate Number to Enter Usage

1056000 68 Not Used

2112000 69 Not Used

3168000 70 Not Used

4224000 71 Not Used

5280000 72 Not Used

6336000 73 Not Used

7392000 74 Not Used

3152000 75 Not Used

6312000 76 Not Used

921600 77 Aggregate/Channel

896000 78 Aggregate/Channel

448000 79 Aggregate/Channel

307200 80 Aggregate/Channel

2034000 81 Not Used

8448000 82 Not Used

394000 83 Channel

1344000 84 Aggregate

1472000* 85 Aggregate

1528000* 86 Aggregate

1536000
(422)

87 Aggregate

10400 88 Tor Channel Rate

32800 89 ADPCM2 Channel 
Rate

50 90 Channel

39000 91 Channel

40800 92 Channel

168000 93 Aggregate

338000 94 Channel

1536000
(NTT)

95 Aggregate

8800 96 Tor Channel Rate

10000 97 ASP Channel Rate

11000 98 ASP Channel Rate

12000 99 ASP Channel Rate

*T1/D4-E only.

Note that special rates entered from the Controller appear 
as rates 240-249 on the maintenance console VEQ or 
VCH screens.
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Table C-2 $JJUHJDWH�&KDQQHO�5DWH�&RGH�'LJLWV��&RQW��

Rate Number to Enter Usage

12800 100 ASP Channel Rate

15000 101 ASP Channel Rate

16800 102 ASP Channel Rate

32800 103 ADPCM Channel Rate

24800 104 ADPCM Channel Rate

32800 105 ADPCM Channel Rate

32800 106 ADPCM Channel Rate

320K 107 Aggregate/Channel

640K 108 Aggregate/Channel

704K 109 Aggregate/Channel

832K 110 Aggregate/Channel

960K 111 Aggregate/Channel

1.088M 112 Aggregate/Channel

1.216M 113 Aggregate/Channel

1.280M 114 Aggregate/Channel

1.408M 115 Aggregate/Channel

1.600M 116 Aggregate/Channel

1.664M 117 Aggregate/Channel

1.728M 118 Aggregate/Channel

1.792M 119 Aggregate/Channel

1.856M 120 Aggregate/Channel

1.920M 121 Aggregate/Channel

1.984M 122 Aggregate/Channel

280K 124 Aggregate/Channel

336K 125 Aggregate/Channel

504K 126 Aggregate/Channel

560K 127 Aggregate/Channel

616K 128 Aggregate/Channel

672K 129 Aggregate/Channel

728K 130 Aggregate/Channel

784K 131 Aggregate/Channel

840K 132 Aggregate/Channel

952K 133 Aggregate/Channel

1.008M 134 Aggregate/Channel

Note that special rates entered from the Controller appear as rates 
240-249 on the maintenance console VEQ or VCH screens.
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Table C-2 $JJUHJDWH�&KDQQHO�5DWH�&RGH�'LJLWV��&RQW��

7KH�FRGH�GLJLWV�FRUUHVSRQG�WR�WHQ�VSHFLDO�UDWHV��DV�IROORZV�

����6SHFLDO�&KDQQHO�5DWH��

����6SHFLDO�&KDQQHO�5DWH��

����6SHFLDO�&KDQQHO�5DWH��

����6SHFLDO�&KDQQHO�5DWH��

����6SHFLDO�&KDQQHO�5DWH��

����6SHFLDO�&KDQQHO�5DWH��

����6SHFLDO�&KDQQHO�5DWH��

����6SHFLDO�&KDQQHO�5DWH��

����6SHFLDO�&KDQQHO�5DWH��

����6SHFLDO�&KDQQHO�5DWH���

6SHFLDO�&KDQQHO�5DWHV���WKURXJK����PD\�UHIHU�WR�DQ\�RI�WKH�VSHFLDO�FKDQQHO�UDWHV�OLVWHG�LQ�7DEOH�

����LQ�&KDSWHU���RI�WKLV�PDQXDO�

7[�&ON�LQGLFDWHV�WKH�VRXUFH�RI�WKH�WUDQVPLW�FORFN�IRU�WKLV�VORW���,���LQWHUQDO���(���H[WHUQDO�

([W�&ON�LQGLFDWHV�WKH�VRXUFH�RI�WKH�H[WHUQDO�FORFN�IRU�WKLV�VORW���$��LQGLFDWHV�WKDW�WKH�DJJUHJDWH�

FORFN�LV�XVHG�IRU�WLPLQJ���5��LQGLFDWHV�WKDW�WKH�WLPLQJ�VLJQDO�LV�WR�EH�GHULYHG�IURP�WKH�DJJUHJDWH�

UHFHLYH�GDWD�RU�WKH�DJJUHJDWH�UHFHLYH�FORFN�

7��'��177�LQGLFDWHV�WKDW�D�7��'��RU�177�LQWHUIDFH�LV�XVHG���<��DSSHDUV�LI�WKLV�W\SH�RI�LQWHUIDFH�

LV�XVHG�IRU�WKLV�VORW���1��DSSHDUV�LI�WKLV�W\SH�RI�LQWHUIDFH�LV�QRW�XVHG�IRU�WKLV�VORW�

5HG�LQGLFDWHV�ZKHWKHU�RU�QRW�WKLV�V\VWHP�LV�UHGXQGDQW���<��LQGLFDWHV�D�UHGXQGDQW�V\VWHP���1��LQ�

GLFDWHV�D�QRQUHGXQGDQW����V\VWHP�

�©V�'HQ�LQGLFDWHV�ZKHWKHU�RU�QRW�RQH©V�GHQVLW\�LV�XVHG���<��LQGLFDWHV�WKDW�LW�LV�XVHG���1��LQGLFDWHV�

WKDW�LW�LV�QRW�XVHG�

$GU�LQGLFDWHV�WKH�QRGH�DGGUHVV�WR�ZKLFK�WKLV�DJJUHJDWH�LV�FRQQHFWHG��7KH�$GU�FROXPQ�JLYHV�WKH�

DGGUHVV�RI�WKH�UHPRWH�FRQQHFWHG�QRGH�LI�WKH�PRGXOH�LV�DQ�$JJUHJDWH�&RQWURO�PRGXOH�RU�WKH�DG�

Rate Number to Enter Usage

1.064M 135 Aggregate/Channel

1.120M 136 Aggregate/Channel

1.176M 137 Aggregate/Channel

1.232M 138 Aggregate/Channel

1.288M 139 Aggregate/Channel

392K 140 Aggregate/Channel

328K 141 Aggregate/Channel

25 123 Not Used

7.600M 142 Not Used

Note that special rates entered from the Controller appear as rates 
240-249 on the maintenance console VEQ or VCH screens.
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GUHVV�RI�WKH�ORFDO�QRGH�LI�WKH�PRGXOH�LV�D�6\VWHP�&RQWURO�PRGXOH��)RU�DOO�RWKHU�HTXLSPHQW�W\SHV��

QRWKLQJ�LV�HQWHUHG�

6WDWXV�LQGLFDWHV�WKH�VWDWXV�RI�WKLV�VORW���/QNBGRZQ��LQGLFDWHV�WKDW�WKLV�DJJUHJDWH�OLQN�LV�FXUUHQWO\�

GRZQ���2XWBVORW��LQGLFDWHV�WKDW�WKH�PRGXOH�LV�QRW�SK\VLFDOO\�LQ�WKH�VORW���2XWBVHUY��LQGLFDWHV�WKDW�

WKLV�OLQN�LV�WRWDOO\�RXW�RI�VHUYLFH���,QBDODUP��LQGLFDWHV�WKDW�WKLV�OLQN�LV�FXUUHQWO\�LQ�DQ�DODUP�FRQ�

GLWLRQ��,I�WKLV�ILHOG�LV�EODQN��LW�LQGLFDWHV�WKDW�WKLV�OLQN�LV�FXUUHQWO\�KHDOWK\��ZLWK�QR�SUHYDLOLQJ�FRQ�

GLWLRQV�WR�DIIHFW�LW�

7KH�6WDWXV�FROXPQ�LQGLFDWHV�WKH�DODUP�FRQGLWLRQ�RI�WKH�FRUUHVSRQGLQJ�$JJUHJDWH�&RQWURO�PRGXOH�

RU�&KDQQHO�,QWHUIDFH�PRGXOH��$Q�DVWHULVN�LQ�WKH�6WDWXV�FROXPQ�LQGLFDWHV�D�PDMRU�DODUP�

,I�WKH�&RQVROH�LV�FRQQHFWHG�WR�D�706�&RPSDFW�QRGH��VHOHFWLQJ�9(4�UHVXOWV�LQ�D�VFUHHQ�VLPLODU�WR�

WKH�IROORZLQJ�EHLQJ�GLVSOD\HG�

8S�WR�WZR�DJJUHJDWH�WUXQNV�FDQ�EH�VXSSRUWHG�E\�D�706�&RPSDFW�QRGH��(DFK�WUXQN�UHTXLUHV�RQH�

$JJUHJDWH�&RQWURO�PRGXOH�LQ�WKH�706�&RPSDFW�VKHOI��$�WKLUG�$JJUHJDWH�&RQWURO�PRGXOH�SUR�

YLGHV����RI����UHGXQGDQW�EDFNXS�LQ�D�UHGXQGDQW�V\VWHP�

,Q�WKH�VFUHHQ�DERYH��6ORWV���DQG���FRQWDLQ�WKH�$JJUHJDWH�&RQWURO�PRGXOHV��6ORW���FRQWDLQV�WKH�

WKLUG�$JJUHJDWH�&RQWURO�PRGXOH��ZKLFK�SURYLGHV�WKH����RI����UHGXQGDQW�EDFNXS�IRU�WKH�RWKHU�WZR�

$JJUHJDWH�&RQWURO�PRGXOHV���7KH�$JJUHJDWH�&RQWURO�PRGXOH�LQ�6ORW���LV�FXUUHQWO\�VHW�WR�EDFN�XS�

WKH�$JJUHJDWH�&RQWURO�PRGXOH�LQ�6ORW���LQ�WKH�HYHQW�RI�D�IDLOXUH�

VPT - View Port Configuration 

7KLV�FRPPDQG�LV�XVHG�WR�YLHZ�SRUW�LQIRUPDWLRQ��,I�\RX�VHOHFW�937��D�VFUHHQ�VLPLODU�WR�WKH�IROORZ�

LQJ�LV�GLVSOD\HG�

7��'� �®V

6ORW�� ,QGH[�� 7[&ON ([W�&ON 177 5HG 'HQ $GGU 6WDWXV

�� �� , �$ < < < ���

�� 6(7�72�%$&.�83���� ��� 2XWBVHUY

�� �� ( �$ 1 < 1 ���

�� &,&

�� &,&

3BVFF ,QBVHUY

6BVFF 2XWBVHUY

(J20) (J42)

Port Rate Data-Type Parity Timing/Modem Data Bits

J20 4800 Async Even 8

J42 1200 Async Even 8

J19 Auto Async Even 7
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MNT - Set or Reset Maintenance Mode

7KLV�FRPPDQG�LV�XVHG�WR�WHOO�WKH�QHWZRUN�FRQWUROOHU�WKDW�D�WHFKQLFLDQ�LV�RQ�VLWH��7KH�RQ�VLWH�XVHU�

PXVW�VHW�PDLQWHQDQFH�PRGH�WR��RQ��EHIRUH�WKH�FRQVROH�VRIWZDUH�DOORZV�GLDJQRVWLFV��'XULQJ�PDLQ�

WHQDQFH�PRGH��QR�DODUP�PHVVDJHV�DUH�VHQW�WR�WKH�QHWZRUN�FRQWUROOHU��$IWHU�\RX�VHOHFW�017��\RX�

VHH�

Current Mode: Normal

Change? (Y/N)

%\�HQWHULQJ�<�IRU�\HV��WKH�FXUUHQW�PRGH�FKDQJHV�WR��0DLQW���,I�\RX�VHOHFW�017�DJDLQ��\RX�VHH�

Current Mode: Maint

Change? (Y/N)

%\�HQWHULQJ�<�IRU�\HV��WKH�FXUUHQW�PRGH�UHWXUQV�WR��1RUPDO��

DIA - To Perform Diagnostics

7KLV�FRPPDQG�LV�XVHG�WR�LQLWLDWH�'LDJQRVWLF�WHVWV�RQO\�DIWHU�WKH�017�FRPPDQG�LV�XVHG�WR�FKDQJH�

WKH�FRQVROH�WR�PDLQWHQDQFH�PRGH��0DLQW���

$IWHU�VHOHFWLQJ�',$�\RX�VHH�

1 = Equipment

2 = Channel

6HOHFW���RU���DQG�SUHVV�<Return>��,I�\RX�VHOHFW�����(TXLSPHQW��WKH�IROORZLQJ�SURPSWV�DUH�GLV�
SOD\HG�LQ�VXFFHVVLYH�RUGHU��<RX�PXVW�UHVSRQG�WR�HDFK�RI�WKHVH�SURPSWV�

Slot #? (1-16) [(1-5) for MEGAMUX TMS Compact]

Lcl or Rem Lpbk, Stop Test? (L/R/S)

,I�WKH�WHVW�LV�EHLQJ�SHUIRUPHG�VXFFHVVIXOO\��WKH�VFUHHQ�GLVSOD\V�DQ��2.���,I�WKH�FRQVROH�RXWSXWV�DQ�

HUURU�FRGH�LQVWHDG��ORRN�XS�WKH�PHDQLQJ�RI�WKH�HUURU�FRGH�LQ�7DEOH�&����7KH�SURPSW�

Lcl or Rem Lpbk, Stop Test? (L/R/S)

FRQWLQXDOO\�UHSHDWV�XQWLO�\RX�SUHVV�WKH�&21752/�NH\�DQG�WKH�OHWWHU�;�WR�H[LW�WKLV�GLDJQRVWLF�WHVW��

7KH��!��RU��VODYH�!��SURPSW�WKHQ�UHDSSHDUV�

,I�\RX�VHOHFW�����&KDQQHO��WKH�IROORZLQJ�SURPSWV�DUH�GLVSOD\HG�LQ�VXFFHVVLYH�RUGHU��<RX�PXVW�UH�

VSRQG�WR�HDFK�RI�WKHVH�SURPSWV�

Slot #? (1-16) [(1-5) for MEGAMUX TMS Compact]

Lcl or Rem Lpbk, Stop Test, Monitor BERT (L/R/S/M)

BERT? (Y/N)

,I�WKH�WHVW�\RX�LQLWLDWHG�LV�EHLQJ�SHUIRUPHG�VXFFHVVIXOO\��WKH�VFUHHQ�GLVSOD\V�DQ��2.���,I�WKH�FRQ�

VROH�RXWSXWV�DQ�HUURU�FRGH�LQVWHDG��ORRN�XS�WKH�PHDQLQJ�RI�WKH�HUURU�FRGH�LQ�7DEOH�&����7KH�SURPSW

Lcl or Rem Lpbk, Stop Test, Monitor BERT? (L/R/S/M)

From the Maintenance Console, diagnostics may only be performed on the 
Aggregate Control Card (ACC) and the Channel Interface Card (CIC).
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 Slot
FRQWLQXDOO\�UHSUHDWV�XQWLO�\RX�SUHVV�&75/�;�WR�H[LW�WKLV�GLDJQRVWLF�WHVW��7KH��!��RU��VODYH�!��

SURPSW�WKHQ�UHDSSHDUV�

7KLV�IHDWXUH�LV�SDUWLFXODUO\�XVHIXO�IRU�PRQLWRULQJ�DFFXPXODWHG�WHVW�SDWWHUQ�HUURUV�

7\SLQJ�6�DW�WKH���/�5�6���RU���/�5�6�0���SURPSWV��WHUPLQDWHV�WKH�WHVW�

Table C-3 'LDJQRVWLF�(UURU�&RGHV

MFP - Modify I/O Port Configuration

7KLV�FRPPDQG�LV�XVHG�WR�VHW�WKH�FRQILJXUDWLRQ�IRU�WKH�706�&RQWUROOHU�3RUW��-���RQ�WKH�0DLQ�6KHOI�

EDFNSODQH�RI�WKH�706�QRGH���WKH�,QWHUQDO�([WHUQDO�0RGHP�3RUW��-����DQG��LQ�WKH�IXWXUH��-����$IWHU�

\RX�VHOHFW�0)3��\RX�VHH�

Modify Port:

0 - J20

1 - J42

2 - J19

Enter #

0RGLI\�3RUW�,�2�&RQILJXUDWLRQ�IRU�-���¥�6HOHFW���DQG�SUHVV�5(7851��

<RX�VHH�

0-Sync

1-Async

Enter Serial I/F Type 

�� )RU�V\QF�VHOHFW���DQG�SUHVV�<Return>��<RX�VHH�

Enter Data Rate (Ref: User Manual for Max allowed)

Enter #

��$IWHU�HQWHULQJ�D�UDWH�DW�WKH�SURPSW�\RX�VHH�

0 - J20 set to loop timing

1 - Ext device in loop timing

2 - Normal timing

�$IWHU�PDNLQJ�\RXU�FKRLFH�\RX�DUH�UHWXUQHG�WR�WKH��VODYH!��SURPSW�

Code Meaning

01 Channel Test Fail

02 Controller Test Fail — Hardware

03 Controller Test Fail — Aggregate Control or Channel Interface Not Responding or Not In

04 Channel Not In Slot and/or Not Configured

05 Channel Tests Already in Progress
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�� )RU�$V\QF�VHOHFW���DQG�SUHVV�<Return>��<RX�VHH�

0-Deconfigure for communications

1-300

2-1.2k

3-2.4k

4-4.8k

5-9.6k

6-19.2k (Entry not valid for J19)

�6HOHFW�FKRLFH�������IRU�UDWH�DQG�SUHVV�<Return>��<RX�VHH�

    0-8 bits no parity

    1-8 bits even parity

    2-8 bits odd parity

    3-7 bits even parity

    4-7 bits odd parity

(QWHU��

6ODYH!

0RGLI\�3RUW�,�2�&RQILJXUDWLRQ�IRU�-���¥�$IWHU�\RX�VHOHFW�0)3��\RX�VHH�

Modify Port:

0 - J20

1 - J42

2 - J19

Enter:

�6HOHFW���DQG�SUHVV�5(7851��

�<RX�VHH�

0-Passthru

1-Int Modem

2-Ext Modem - Pulse Dial

3-Ext Modem - Tone Dial

�,I�\RX�VHOHFW�������RU���DQG�SUHVV�<Return>��%\�VHOHFWLQJ����WKH�LQWHUQDO�PRGHP�EDXG�UDWH�LV�
�DXWRPDWLFDOO\�VHW�WR��������<RX�VHH�

0-Deconfigure for communications

1-300

2-1.2k

3-2.4k

4-4.8k

5-9.6k

6-19.2k (Entry not valid for J19)

�
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�0DNH�VHOHFWLRQ�DQG�SUHVV�<Return>��<RX�VHH�

    0-8 bits no parity

    1-8 bits even parity

    2-8 bits odd parity

    3-7 bits even parity

    4-7 bits odd parity

�(QWHU��

�$IWHU�VHOHFWLQJ�WKH�SDULW\�DQG�ELWV�\RX�DUH�VHQW�WR�WKH��6ODYH!¨¨�SURPSW�

0RGLI\�3RUW�,�2�&RQILJXUDWLRQ�IRU�-����LV�FXUUHQWO\�QRW�DOORZHG��EXW�PD\�EH�DYDLODEOH�LQ�D�IX�

WXUH�UHOHDVH�

7R�GHFRQILJXUH�3RUW�-����VHOHFW�$V\QF������DQG�HQWHU���IRU�WKH�UDWH��7R�GHFRQILJXUH�WKH�3RUW�-����

VHOHFW�HLWKHU�3DVVWKUX�RU�([W��0RGHP��DQG�HQWHU���IRU�WKH�UDWH��<RX�DUH�WKHQ�UHWXUQHG�WR�WKH�

�6ODYH!��SURPSW�

CFM - Configure the External Modem

7KLV�FRPPDQG�LV�XVHG�WR�FRQILJXUH�DQ�H[WHUQDO�GLDO�EDFN�PRGHP�RQ�3RUW�-����$IWHU�\RX�VHOHFW�

&)0��WKH�FXUUHQW�FRQILJXUDWLRQ�IRU�-���LV�FKHFNHG��,I�3RUW�-���LV�QRW�FRQILJXUHG�DV�DQ�H[WHUQDO�

GLDO�EDFN�PRGHP��WKH�PHVVDJH��1RW�&IJ
G�IRU�([W�0RGHP��LV�GLVSOD\HG�

7KH�H[WHUQDO�PRGHP�LV�WKHQ�FKHFNHG�WR�PDNH�VXUH�LW�LV�FXUUHQWO\�RQ�OLQH��,I�LW�LV�RQ�OLQH��WKH�PHV�

VDJH��2Q�/LQH��LV�GLVSOD\HG�DQG�WKH�PRGHP�LV�QRW�DOORZHG�WR�EH�FRQILJXUHG�XQWLO�WKH�FXUUHQW�FDOO�

LV�WHUPLQDWHG�

7KH�FRQVROH�,�2�LV�WKHQ�LQWHUQDOO\�URXWHG�WR�WKH�H[WHUQDO�PRGHP�DQG�WKH�PRGHP©V�KHOS�PHQX�LV�

GLVSOD\HG�RQ�WKH�VFUHHQ��3OHDVH�UHIHU�WR�WKH�DSSURSULDWH�PRGHP�PDQXDO�IRU�D�GHWDLOHG�GHVFULSWLRQ�

RI�WKH�PRGHP�FRPPDQGV�

7R�WHUPLQDWH�WKH�PRGHP�FRQILJXUDWLRQ�VHVVLRQ��SUHVV�&75/�;�

AGR - Set Aggregate Parameters

7KLV�FRPPDQG�LV�XVHG�WR�VHW�PLQLPXP�DJJUHJDWH�FRQILJXUDWLRQ�GDWD�DQG�IRUFH�WKH�DJJUHJDWHV�WR�

UXQ�V\QF�IUDPHV��8VH�WKLV�FRPPDQG�ZKHQ�D�QRGH�KDV�QR�FRQILJXUDWLRQ�RU�D�EDG�FRQILJXUDWLRQ��,Q�

WKHVH�FDVHV��VRPH�RI�WKH�$JJUHJDWH�&RQWURO�0RGXOHV�DW�WKH�ORFDO�QRGH�DUH�RXW�RI�V\QF�ZLWK�WKRVH�

DW�UHPRWH�QRGHV��1R�FRPPXQLFDWLRQV�FDQ�EH�HVWDEOLVKHG�EHWZHHQ�WKHVH�QRGHV��:KHQ�WKH�$*5�

FRPPDQG�LV�XVHG��WKH�706�&RQWUROOHU�FDQ�WKHQ�GRZQORDG�D�PRUH�FRPSOHWH�FRQILJXUDWLRQ��$IWHU�

\RX�W\SH�$*5�DQG�SUHVV�<Return>��\RX�VHH�WKH�IROORZLQJ�SURPSWV�LQ�VXFFHVVLYH�RUGHU�

Slot #? (1-16) [(1-5) for MEGAMUX TMS Compact]

Agg Rate? (1 - 255)

Tx Clk Source? (I/E)

Ext Clk Source? (A/R)

T1/D4 or NTT? (Y/N)

Red. Agg? (Y/N)

1’s density? (Y/N)
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,I�\RX�QHHG�WR�NQRZ�WKH�FXUUHQWO\�UXQQLQJ�QRGH�FRQILJXUDWLRQ�EHIRUH�XVLQJ�WKH�$*5�FRPPDQG��

W\SH�9(4�DQG�SUHVV�<Return>��7KH�FXUUHQW�QRGH�FRQILJXUDWLRQ�LV�GLVSOD\HG��2QFH�\RX�NQRZ�WKH�
FRQILJXUDWLRQ�\RX�ZDQW�WR�VHW�XS��LQSXW�HDFK�FDWHJRU\�RQ�WKH�PHQX�DV�IROORZV�

�� (QWHU�WKH�VORW�QXPEHU�RI�WKH�ORFDO�DJJUHJDWH�WKDW�\RX�DUH�FRQILJXULQJ�DQG�SUHVV�<Return>�

�� 8VH�7DEOH�&���WR�HQWHU�WKH�DJJUHJDWH�UDWH��3UHVV�<Return>�

�� 7R� VHOHFW� WKH� WUDQVPLW� FORFN� VRXUFH� �7[� &ON� 6RXUFH��� H[WHUQDO� FORFN� VRXUFH� �([W� &ON
6RXUFH���DQG�7��RU�177�UHIHU�WR�7DEOH�&����$IWHU�HQWHULQJ�WKHVH�SDUDPHWHUV��SUHVV�<Re-
turn>�

�� 7R�VHOHFW�D�UHGXQGDQW�DJJUHJDWH��5HG��$JJ���HQWHU�<�DQG�SUHVV�5(7851��7R�VHOHFW�D�QRQ�
UHGXQGDQW�DJJUHJDWH��HQWHU�1�DQG�SUHVV�5(7851�

�� 7R�VHOHFW��V�GHQVLW\��HQWHU�<��$IWHU�HQWHULQJ�WKH�FRUUHFW�OHWWHU��SUHVV�<Return>�

:KHQ�WKH�QHZ�DJJUHJDWH�SDUDPHWHUV�DUH�DFFHSWHG��D�QHZ�SURPSW�VLJQ��!��DSSHDUV�

You should only select Slot 1 or Slot 3 (the Aggregate Interface Cards) for the 
TMS Compact node. Selecting other Slots (2, 4, or 5) can cause the 
configurations for these slots to be corrupted.

If you are using a T1DS0 interface, the aggregate index rate must be followed by 
a "T". For example: 140T.

If you are using a G704 interface, the aggregate index rate must be followed by 
a "G". For example: 122G.

If T1DS0 interface, and Nx56k DS0s, answer Yes (Y) to the 1's density prompt.

If T1DS0 interface, and Nx64k DS0s, answer No (N) to the 1's density prompt.
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706������0DLQWHQDQFH�&RQVROH �&���
Table C-3 $JJUHJDWH�,QWHUIDFH�6HOHFWLRQV

�
,QWHUIDFH�7\SH $OORZDEOH�'DWD�5DWHV�

�ESV�

7UDQVPLW�
&ORFN�
6RXUFH

([WHUQDO�
&ORFN�
6RXUFH

7��'��RU�
177

64 K Contra 64 K I A NO

BELL T1/D4 1.536 M I A YES

NTT 192 K-1.536 M I A YES

BELL T1 1.544 M E A NO

CCITT 2.048 M 2.048 M E A NO

64 K Codirectional 64 K E A NO

CCITT V.35 4800-2.048 M E A NO

BELL 303 19.2 K-230.4 K E A NO

MIL-STD-188-114 4800-2.048 M E A NO

RS-422 (V.11) 4800-2.048 M E A NO

RS-423 (V.10) 4800-100 K E A NO

EIA/TIA-232-E (V.24) 4800-19.2 K E A NO

BELL T1-D4/E 1.472M, 1.536M I A YES

64K CONTRA’L 64K I A NO

G704 (CCITT) 64K-1.984M  N by 64K I A YES

T1D4/DS0, FT1 56K-1.344M  N by 56K
64K-1.536M  N by 64K

I A YES
*'&����5�������





D   Agency Rules and Regulations
Part 1: UK Regulations
7KLV�DSSHQGL[�PXVW�EH�UHDG�EHIRUH�FRQQHFWLQJ�WKH�HTXLSPHQW�LQ�WKH�8QLWHG�.LQJGRP�DQG��ZKHUH�

DSSURSULDWH��RYHUULGHV�DQ\�LQIRUPDWLRQ�SURYLGHG�LQ�WKH�WH[W�RI�WKH�LQWHUQDWLRQDO�PDQXDO���$Q\�LQ�

TXLULHV�VKRXOG�EH�DGGUHVVHG�WR

*(1(5$/�'$7$&200�/,0,7('

0ROO\�0LOODUV�&ORVH

0ROO\�0LOODUV�/DQH

:RNLQJKDP

%HUNVKLUH

5*����4)

(TXLSPHQW�WR�ZKLFK�WKHVH�UHJXODWLRQV�DSSO\�

706�����

Applicable Regulations

Safety Aspects 

6DIHW\�SURWHFWLRQ�IRU�WKLV�HTXLSPHQW�UHOLHV�RQ�WKH�SURYLVLRQ�RI�D�SURWHFWLYH�HDUWK���7KLV�VKRXOG�EH�

KDUGZLUHG�WR�WKH�HDUWK�VWXG�SURYLGHG�RQ�WKH�UHDU�RI�WKH�SRZHU�VXSSO\�VKHOI�

$OWHUQDWLYHO\��WKH�XQLW�PXVW�EH�LVRODWHG�IURP�WKH�372�OLQH�LQWHUIDFH�EHIRUH�WKH�PDLQV�SOXJ��FRQ�

WDLQLQJ�WKH�SURWHFWLYH�HDUWK��LV�UHPRYHG���,Q�VXFK�FDVHV��WKH�372�OLQH�LQWHUIDFH�VKRXOG�QRW�EH�KDUG�

ZLUHG�

This appendix supersedes any information contained in GDC 036R303-000.

Before installing the equipment refer to the applicable national regulations 
within this document.

7KLV�HTXLSPHQW�PXVW�EH�HDUWKHG�

&RQQHFW�RQO\�HTXLSPHQW�FRPSO\LQJ�ZLWK�%6�����WR�WKH�SRUWV�

127(
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'����������������������������������������������������������������������������������������������������������������$JHQF\�5XOHV�DQG�5HJXODWLRQV
7KLV�HTXLSPHQW�GRHV�127�SURYLGH�DQ�LVRODWLRQ�EDUULHU�EHWZHHQ�WKH�372�GLJLWDO�VHUYLFH�DQG�

HTXLSPHQW�FRQQHFWHG�WR�WKH�SRUWV���$OO�HTXLSPHQW�FRQQHFWHG�WR�WKH�PXOWLSOH[HU�SRUWV�VKRXOG�FDUU\�

%6�����DSSURYDO��RU�EH�FRQQHFWHG�YLD�DQ�DSSURYHG�VDIHW\�EDUULHU�

,W�LV�SRVVLEOH�WR�FRQQHFW�HTXLSPHQW�KDYLQJ�ERWK�%6�����FRPSOLDQW�DQG�QRQ�FRPSOLDQW�SRUWV�WR�WKH�

PXOWLSOH[HU��WKXV�FUHDWLQJ�D�QRQ�LVRODWHG�SDWK�EHWZHHQ�KD]DUGRXV�YROWDJHV�LQ�WKH�FRQQHFWHG�HTXLS�

PHQW�DQG�WKH�372�GLJLWDO�QHWZRUN���:KHQ�FRQQHFWLQJ�HTXLSPHQW�RI�WKLV�W\SH�WR�WKH�PXOWLSOH[HU��

DGYLFH�VKRXOG�EH�VRXJKW�IURP�D�FRPSHWHQW�HQJLQHHU�

Part 2: Telecommunication Attachment Details 
7KLV�DSSDUDWXV�LV�DSSURYHG�IRU�FRQQHFWLRQ�WR�.LORVWUHDP�DQG�0HJDVWUHDP�VHUYLFHV�

7KH�DSSURYDO�RI�WKLV�HTXLSPHQW�IRU�FRQQHFWLRQ�WR�FLUFXLWV�SURYLGHG�E\�D�3XEOLF�7HOHFRPPV�2S�

HUDWRU�LV�LQYDOLGDWHG�LI�WKH�DSSDUDWXV�LV�VXEMHFWHG�WR�DQ\�PRGLILFDWLRQ�LQ�DQ\�PDWHULDO�ZD\�QRW�DX�

WKRULVHG�E\�%ULWLVK�7HOHFRPP�RU�7HOHFRPP�(LUHDQQ���0LVXVH�RI�WKH�HTXLSPHQW�E\�H[WHUQDO�

VRIWZDUH�FRQWURO�RU�XQFRQYHQWLRQDO�LQWHUFRQQHFWLRQ�RI�DX[LOLDU\�HTXLSPHQW��LQ�VXFK�D�ZD\�DV�WR�

FRQWUDYHQH�UHOHYDQW�GHVLJQDWHG�VWDQGDUGV�DQG�UHJXODWRU\�VSHFLILFDWLRQV��VKDOO�LQYDOLGDWH�WKH�DW�

WDFKPHQW�DSSURYDO���

Part 3: Attachment Information — UK
:KHQ�FRPSOHWLQJ�WKH�HQFORVHG�IRUP�IRU�WHOHFRPPXQLFDWLRQV�DWWDFKPHQW��WKH�IROORZLQJ�GHWDLOV�

PXVW�EH�LQVHUWHG�IRU�WKLV�HTXLSPHQW�

MODEL NUMBER TMS-3000

ATTACHMENT APPROVAL No. NS/1132/123/H/452743

AUTHORISED FOR CONNECTION Megastream 2 private circuits

Kilostream X21bis (V.28) private 
circuits

Kilostream X21bis (V.35) private 
circuits

Kilostream X21 (V.11) private cir-
cuits

The PSTN utilising PCM and AD-
PCM encoding
*'&����5�������



'���$JHQF\�5XOHV�DQG�5HJXODWLRQV '��
Part 4: Attachment Information — Republic Of Ireland

7(/(&20081,&$7,21�$77$&+0(17�'(7$,/6

*(1(5$/�'$7$&200�/,0,7('

0ROO\�0LOODUV�&ORVH��0ROO\�0LOODUV�/DQH��:2.,1*+$0��%HUNVKLUH�5*����4)�

7HOHSKRQH�:RNLQJKDP���������������)DFVLPLOH��������������

68%6&5,%(5
6�352&('85(

,)�7+(5(�,6�12�$335235,$7(�7(/(&20081,&$7,21�&211(&7,21�32,17�:,7+�

,1���0(7(56�2)�7+(�6,7,1*�2)�7+,6�(48,30(17��',63$7&+�7+,6�)250�72�<285�

/2&$/�7(/(3+21(�$5($�2)),&(�$6�$�5(48(67�)25�6(59,&(�&211(&7,21�

)25�*(1(5$/�'$7$&200�352'8&7�6833257������7HOHSKRQH��������������

68%6&5,%(5
6�'(7$,/6

&203$1<

$''5(66

�����������������

�����������������3267&2'(

7(/(3+21(7(/(;

&217$&7�1$0(


�02'(/�12�


�$77$&+0(17�$33529$/�12�����¥¥������¥�¥¥�¥¥¥¥¥¥�


�$87+25,6('�)25�&211(&7,21�72�7+(�)2//2:,1*�6(59,&(�6�

��:,5(�3671�/,1(

��:,5(�/($6('�/,1(

.,/2675($0

0(*$675($0

3/($6(�&20(�$1'�),7��(;7(16,21�62&.(76�$6�6221�$6�3266,%/(�

MODEL NUMBER TMS-3000

ATTACHMENT APPROVAL NO.

AUTHORISED FOR CONNECTION
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E   EC Declaration

nded 
(&�'HFODUDWLRQ�RI�&RQIRUPLW\�IRU
(OHFWURPDJQHWLF�&RPSDWLELOLW\�DQG�6DIHW\

:H��*HQHUDO�'DWD&RPP�,QF���GHFODUH�XQGHU�RXU�VROH�OHJDO�UHVSRQVLELOLW\�WKDW�WKH�IROORZLQJ�SURG�

XFWV�FRQIRUP�WR�WKH�IROORZLQJ�UHOHYDQW�KDUPRQL]HG�VWDQGDUGV��WKH�UHIHUHQFH�QXPEHUV�RI�ZKLFK�

KDYH�EHHQ�SXEOLVKHG�LQ�WKH�2IILFLDO�-RXUQDO�RI�WKH�(XURSHDQ�&RPPXQLWLHV�

(OHFWURPDJQHWLF�&RPSDWLELOLW\�¥��(0&�'LUHFWLYH��������((&��

• The affixing of the CE mark is based on compliance with directive 89/336/EEC as 
amended by directive 93/68/EEC.

• EN 55022 (Based on CISPR 22), Specification for limits and methods of 
measurement of radio interference characteristics of information 
technology equipment.

• EN 55024 Limits and methods of measurement of the immunity to Electro-
Magnetic interference for information technology equipment.

• EN 50081-1(Based on IEC 801), Electromagnetic compatibility generic emissions 
standard Part 1: Residential, Commercial and light industry.

• EN 50082-1 Electromagnetic compatibility generic immunity standard Part 1: 
Residential Commercial and light industry.

/RZ�9ROWDJH�'LUHFWLYH�¥��/9'�������((&��

• The affixing of the CE mark is based on compliance with directive 73/23/EEC as ame
by directive 93/68/EEC.

• EN 60950 Safety of Information Technology Equipment including Electrical 
Business Equipment.

• EN 41003 Particular Safety Requirements for Equipment to be connected to 
Telecommunications Networks.
*'&����5�������
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(TXLSPHQW�/LVW

706�&KDQQHO�&DUGV

���0�������

���0�������

���0�������

���0�������

���0�������

*6���0�������

*6���0�������

���3�������

���0�������

���0�������

���0�������

���0�������

���3�������

���0�������

8'&�����9����9�����0�������

8'&�����9���

8'&�����9���

8'&�9���

8'&�;�����;����

7'&�������.�

7'&�������.�

89&�$'3&0

&(/3�9RLFH�&KDQQHO�Z�)D[

&(/3�9RLFH�&KDQQHO

&(/3����.�9RLFH�&KDQQHO�Z�)D[

&(/3����.�9RLFH�&KDQQHO

(FKR�&DQFHOOHU

$&0�,,�(�

706������2SWLRQV

036M337-001

036P302-001

036P307-002

S-036P042-001

S-036B001-002

S-036P001-001

039P002-001

ESCC (Enterprise System Control Card)

RCC (Redundancy Control Card)

ECC-II (Expansion Common Card)

Sync Status Module

CP-12 Adapter (Expansion Shelf)

CP (422/423/449 Ext. Adapter)

DLD=M (Ext. Line Driver

2&0
706������)HHGHU

���0�������

���0�������

���0�������

���0�������

�����6WDQGDORQH�(QFORVXUH�Z�&&0�1�5

�����6KHOI�Z�&&0��1�5

�����6KHOI�Z�&&0��5HGXQGDQW

�����6KHOI�Z�&&0��15����9'&

2&0������3RLQW�WR�3RLQW

���0�������

���0�������

���0�������

�����6WDQGDORQH�(QFORVXUH��Z�&&0��1�5

�����6KHOI�Z�&&0��1�5

�����6KHOI�Z�&&0��5HGXQGDQW

2&0
706�����������/,0�&DUGV

���0�������

���3�������

���3�������

���3�������

(��

9����/,0

9����/,0

6XEUDWH�/,0��56����9����

([SDQVLRQ�6KHOI��2&0
706�����������

���0�������

���0�������

06���$&�([SDQVLRQ�6KHOI��������9

06���'&�([SDQVLRQ�6KHOI
*'&����5�������



(&�'HFODUDWLRQ ��(��
'DWD�&KDQQHO�&DUGV

���3�������

���3�������

���3�������

���3�������

���3�������

''&��56�����

+6�6'&��56�����

+6�6'&��9����

+6�6'&��56�����

+6�6'&��56�����

/$1�)UDPH�5HOD\�&DUGV

���0�������

���0�������

���0�������

���0�������

233�(WKHUQHW

233�(WKHUQHW�Z�R�3DFNHW�%XV

233�7RNHQ�5LQJ�������QRQ�H[LVWHQW�3�1�

233�7RNHQ�5LQJ�Z�R�3DFNHW�%XV

9RLFH�6LJQDOLQJ���:��:�(	0�

���0�������

���0�������

���0�������

���0�������

3&0�$'3&0�1R�(FKR

3&0�$'3&0�Z�(FKR

&(/3�1R�)D[

&(/3�Z�)D[

9RLFH�6LJQDOLQJ���:�);6�

���0�������

���0�������

���0�������

���0�������

�:�);6�$'3&0�1R�(FKR

�:�);6�$'3&0�Z�(FKR

6SDUHV�DQG�2SWLRQV

���0�������

���0�������

&&0��

&&0��

706������&RPSDFW�6KHOI

���0�������

���0�������

706�&RPSDFW�Z�(6&&��1�5

706�&RPSDFW�Z�(6&&��5HGXQGDQW

0RGXOH�,QWHUIDFH

���3������� (,)�(��56����9����

706������&KDQQHO�&DUGV

���0�������

���0�������

+\SHU�8'&����

+\SHU�8'&�9���

706������2SWLRQV

���3�������

���3�������

8QLYHUVDO�,�2�UHG�

6\QF�6WDWXV�0RGXOH

2&0
706������)HHGHU

���0������� �����6KHOI�Z�&&0��1�5�����

'DWD�&KDQQHO�0RGXOH

���3������� 2&0�*�����'DWD�&KDQQHO
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9RLFH�6LJQDOLQJ���:�);2�

���0�������

���0�������

���0�������

���0�������

���0�������

�:�);2�$'3&0���1R�(FKR

�:�);2�$'3&0�Z��(FKR

�:�);2�&(/3�1R�)D[

�:��:�);6�&(/3�Z�)D[

�:�);2�&(/3�Z�)D[

0LQLPX[�3OXV�%DVLF�$VVHPEO\

*���%�������

*���%�������

0LQLPX[�3OXV�(QFORVXUH��������9

0LQLPX[�3OXV�([S��(QFO�

706������&RPSDFW

���0�������

���0�������

706�&RPSDFW�Z�(6&&��1�5

706�&RPSDFW�Z�(6&&��5HGXQGDQW

0RGXOH�,QWHUIDFH

���3�������

���3�������

(,)�*����.�&R�'LUHFW�

(,)�&����.�&RQWUD�'LUHFW�

'DWD�&KDQQHO�&DUGV

���3�������

���3�������

706�*�����'DWD�&KDQQHO

;����4XDG�'DWD�&DUG
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Index
���3LQ�&RQQHFWRU�)XQFWLRQV������

����6HWXS�&RQILJXUDWLRQ�3URJUDP������

���'K����0+]�6HWXS�3URFHGXUHV������

���';���0+]�=�6HOHFW�����6HWXS�3URFHGXUHV������

���6;����0+]�DQG����';����0+]�6HWXS�3URFHGXUHV��

����

$&�3RZHU�2Q�2II�3URFHGXUH�IRU�D�706����������

$&&�$VVHPEO\�����0�������������

$&&�2SWLRQ�/RFDWLRQV������

$&&�2SWLRQV������

$&&�2SWLRQV������

$&&�����

$&&��)URQW�3DQHO�������

$FFHVVLQJ�WKH�3URJUDP������

$&0�$JJUHJDWH�&DEOH�&RQQHFWLRQV������

$&0�'%���2XWSXW����3LQ�&RQQHFWRU�3LQ�$VVLJQPHQWV��

����

$&0�)URQW�3DQHO

$&0�,QWHUIDFH�&DEOH�&RQQHFWLRQV������

$&0�0RGXOH�'%���2XWSXW����3LQ������

$&0�2SWLRQ�/RFDWLRQV������

$&0�2SWLRQ�6HOHFWLRQV������������

$&0������

$&0�(���,78�7��0RGXOH�����0��������������

$&0�7��,�2�3OXJ�,Q�&DUG�2SWLRQ�6HOHFWLRQV������

$&0�7��,�2�3OXJ�,Q�&DUG��2SWLRQ�/RFDWLRQV������

$&0�7��0RGXOH�����0��������������

$GGLQJ�5HPRYLQJ�D�&RQWUROOHU�����

$GGLWLRQDO�3ULQWHU�3RUW�,QVWDOODWLRQ��$���

$'3&0�&RPSUHVVLRQ�0RGXOH��$&0�������

$'3&0�&RPSUHVVLRQ�0RGXOH��$&0���)URQW�3DQHO������

$'3&0�9RLFH�(QFRGLQJ������

$JHQF\�5XOHV�DQG�UHJXODWLRQV��'��

$JJUHJDWH�&RQQHFWRU�)XQFWLRQV���5HGXQGDQF\�DQG�

'LYHUVLW\������

$JJUHJDWH�&RQQHFWRU�)XQFWLRQV������

$JJUHJDWH�&RQWURO�&DUG�$VVHPEO\�����0�������������

$JJUHJDWH�&RQWURO�&DUG�2SWLRQ�/RFDWLRQV������

$JJUHJDWH�&RQWURO�&DUG�2SWLRQV������

$JJUHJDWH�&RQWURO�&DUG�����

��$&&�2SWLRQV������

��$JJUHJDWH�&RQQHFWRU�)XQFWLRQV���5HGXQGDQF\�DQG�

'LYHUVLW\������

��$JJUHJDWH�,QWHUIDFH�&RQQHFWLRQV�����

��$JJUHJDWH�,QWHUIDFH�3OXJ�,Q�&DUG�2SWLRQV������

��*�����$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN������

��3DUW�1XPEHUV�����

��7��'��$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN������

��7��'�(�$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN������

��7��'6��$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN������

��7��)7��$JJUHJDWH�,QWHUIDFH�3LJJ\EDFN������

$JJUHJDWH�&RQWURO�&DUG��)URQW�3DQHO�������

$JJUHJDWH�,QWHUIDFH�&DEOHV������

$JJUHJDWH�,QWHUIDFH�&RQQHFWLRQV�����

$JJUHJDWH�,QWHUIDFH� 3LJJ\EDFN�3ODFHPHQW� )RU�'LYHUVLW\�

����

$JJUHJDWH�,QWHUIDFH�3OXJ�,Q�&DUG�2SWLRQV������

$JJUHJDWH�,QWHUIDFH�����

$JJUHJDWH�3HUIRUPDQFH�,QVWDOODWLRQ��$��

$JJUHJDWH�&KDQQHO�5DWH�&RGH�'LJLWV��&��

$*5��&���

$ODUP�5HOD\�&RQQHFWLRQV�����

$ODUP�5HOD\�&RQQHFWLRQV��5HDU�3DQHO�&RQQHFWRU�-��������

���

$ODUPV�����

$OSKDQXPHULF�$6&,,�.H\V�����

��&RQWURO�.H\V�����

��(QWHU�.H\�����

��)ORZ�&RQWURO�&RQWURO�6�����

��5HIUHVK�6FUHHQ�&RQWURO�:�����

��5HVWRUH�)LHOG�&RQWURO�;�����

��6FUHHQ�3ULQW�&RQWURO�3�����

$SSOLFDWLRQ������

$V\QFKURQRXV������

$XWRPDWLF�7UDFNLQJ�0RGH��0RGH���������

&'$�$JJUHJDWH�&DEOH�&RQQHFWLRQV������

&'$�%DVH�&DUG�2SWLRQ�/RFDWLRQV������

&'$�%DVH�&DUG�2SWLRQV������
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