
CDF Run 2b Silicon, February 22, 2001 - Incandela

CDF &')�,Q�5XQ��E�

Joe Incandela

FNAL/UCSB

CDF Run 2b Silicon Group Leader

Fermilab PMG

February 22, 2001



CDF Run 2b Silicon, February 22, 2001 - Incandela

CDF &')�5XQ��E�6LOLFRQ
l *RDO��PD[LPXP�VHQVLWLYLW\�WR�+LJJV�

DQG�686<�LQ����IE��
l 'HSHQGV�PDLQO\�XSRQ���WKLQJV�

É %�7DJJLQJ
� )RU�:�=�+��+�→ EE WKH�DELOLW\�WR�

WDJ�E�MHWV�LQ���≤ η≤ ��DFFRXQWV�IRU�
URXJKO\�����RI�RXU�VHQVLWLYLW\�LQ�WKLV�
FKDQQHO�

� :H�QHHG�WKH�KLJKHVW�SRVVLEOH�E�WDJ�
HIILFLHQF\�ZKLOH�DOVR�PDLQWDLQLQJ�ORZ�
WDJ�UDWHV�IRU�FKDUP��OLJKW�TXDUN��DQG�
JOXRQ�MHWV�

É /HSWRQ�LG
� )RU�686<�FKDQQHOV�ZLWK���OHSWRQV�

WKH�DELOLW\�WR�WUDFN�DQG�GHWHUPLQH�
SDUWLFOH PRPHQWD LQ���≤ η≤ ��
DFFRXQWV�IRU�WKH�PDMRULW\�RI�RXU�
VHQVLWLYLW\�

É (QHUJ\�UHVROXWLRQ
� -HW�HQHUJ\�DQG�PLVVLQJ�(7 UHVROXWLRQ�

QHHG�WR�EH�RSWLPDO�
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CDF 6LOLFRQ·V�5ROH
l 6LOLFRQ�LV�QRW�RQO\�WKH�SULPDU\�LQVWUXPHQW�IRU�E�WDJJLQJ�LQ�

&')��LW�LV�D�NH\�WUDFNLQJ�GHYLFH
É ,Q�WKH�UHJLRQ���≤ η≤ ��VLOLFRQ�LV�RXU�RQO\ WUDFNLQJ��

� ,PSDLUHG�SHUIRUPDQFH�DW�ODUJH�UDGLXV�ZRXOG�PHDQ�
/RVV�RI�PRPHQWXP�UHVROXWLRQ�ZKLFK�GHJUDGHV�LPSDFW�SDUDPHWHUV�
/RVV�RI�H[WUDSRODWLRQ�WR�HQG�FDS�FDORULPHWHUV�ZKLFK�OLPLWV�OHSWRQ�FRYHUDJH�

� ,PSDLUHG�SHUIRUPDQFH�DW�DQ\�UDGLXV�UHVXOWV�LQ�
/RVV�RI�D�WUDFN�FRQVWUDLQW�ZKLFK�DIIHFWV�WUDFN�SXULW\��

É ,3�UHVROXWLRQ�OLPLWV�E�WDJJLQJ�IRU�MHWV�LQ�RXU�VLOLFRQ�DFFHSWDQFH��
É 7UDFNLQJ�LPSURYHV�MHW�HQHUJ\�PHDVXUHPHQWV
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CDF &')�6LOLFRQ�,VVXHV

l 0DWHULDO�
É0DWHULDO�LV�SDUWLFXODUO\�H[FHVVLYH�LQ�WKH�IRUZDUG�UHJLRQV��6SODVK�ZLOO�

LPSDLU�,6/�SHUIRUPDQFH��
É ,Q�WKH�FHQWUDO�UHJLRQ��WKH�PDWHULDO�ZLOO�KXUW�SDWWHUQ�UHFRJQLWLRQ�DV�D�

UHVXOW�RI�VHFRQGDU\�SDUWLFOH�SURGXFWLRQ� ORRSHUV HWF�
� /RVV�RI�HYHQ�RQH�OD\HU�RI�69;,,�VLJQLILFDQWO\�LQFUHDVHV�WKH�IDNH UDWH�
IRU�69;,,�WUDFN�SULPLWLYHV��������7'5�WUDFN�VWXGLHV���,I�,6/�
RFFXSDQF\�LV�KLJK�GXH�WR�VHFRQGDULHV��ZH�ZLOO�QRW�EH�DEOH�WR�UHFRYHU�

l 6WHUHR
É$PELJXLWLHV�LQ����GHJUHH�OD\HUV�LQFUHDVH�LQYHUVHO\�ZLWK�UDGLXV�
É 6WHUHR�,3�UHVROXWLRQ�LV�QRW�FRPSDUDEOH�WR�$[LDO�UHVROXWLRQ

l $FFHVVLELOLW\
É 69;,,�	�/���DUH�QRW�DFFHVVLEOH�IRU�UHSDLUV�UHSODFHPHQWV��

l /LIHWLPH
É 7KH�LQQHU�OD\HUV�ZLOO�QRW�ODVW����IE����
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CDF /RQJHYLW\�E\�OD\HU
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* DOIM = Dense Optical Interface Module, located on port-card
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CDF 69;�,,��/��DQG�/���EN�
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We can’t apply much bias 
to the p-side of Micron 
silicon without generating 
a lot of noisy strips.

When this silicon type-
inverts, there’s a chance 
it can no longer be 
biased.  We have not 
assumed this worst-case 
condition in our lifetime 
estimates.

After inversion, it will not 
be possible to deplete it 
for as long as we had 
hoped.  
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CDF 3URJUHVV�	�3ODQV

l :RUN�LQ�3URJUHVV
É /D\RXW�	�SHUIRUPDQFH
É0HFKDQLFV�	�FRROLQJ
É &KLSV�	�+\EULGV
É'$4�	�3RZHU�6XSSOLHV
É 6LOLFRQ�	�/LJKWZHLJKW�FDEOHV�

l 3ODQQLQJ
É2UJDQL]DWLRQ
É 5	'�3URWRW\SLQJ
É 3HUIRUPDQFH�VWXGLHV�	�)LQDOL]LQJ�WKH�GHVLJQ�
É 5DGLDWLRQ�PRQLWRULQJ
É &RVW�	�)XQGLQJ
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CDF
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/D\RXW��%DVLF�&RQFHSW

l 5HWDLQ�,6/��a� NUDG�IE���
l ��1HZ�5DGLDO�*URXSV

É 2XWHU
� 'HVLJQ�WR�ODVW�D�ORQJ�ORQJ�WLPH�
� VLQJOH�VLGHG�VHQVRUV�RQO\
� RQH�GRXEOH�VLGHG�RU�WZR�VLQJOH�

VLGHG�K\EULG�V��
� LQWHJUDWHG�FRROLQJ

É ,QQHU��ZLWKLQ�EOXH�FLUFOH�
� 'HVLJQ�WR�ODVW�D�PLQLPXP�RI����IE���

� ,QWHJUDWHG�FRROLQJ�DW�ORZ�WHPS�
� 6LQJOH�VLGHG�VHQVRUV
� /���VW\OH�K\EULGV

* Has remained constant since inception.
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CDF 3HUIRUPDQFH�,VVXHV

l &XUUHQW�*RDOV
�� ,PSURYH�VWHUHR�UHFRQVWUXFWLRQ

� 0RUH�VKDOORZ�VWHUHR�OD\HUV�ZLWK�EHWWHU�UHVROXWLRQ
� �'�5HVROXWLRQ��σ= FRPSDUDEOH�WR�σφ

� 0LQLPL]H�DPELJXLWLHV�LQ���R OD\HUV
�� 5HWDLQ�RU�LPSURYH�D[LDO�OD\HU�SHUIRUPDQFH

� 5HWDLQ�FXUUHQW�,3�UHVROXWLRQ
� 5HWDLQ�697

l 2XWFRPH�
É 7UXH��'�YHUWH[LQJ�⇒

� +LJKHU�E�WDJ�HIILFLHQF\�	�EHWWHU�GLVFULPLQDWLRQ�IURP�F�X�G�V�DQG J�
7UDQVYHUVH�YHUWH[�PDVV�
6HSDUDWLRQ�RI�WUDFNV�LQ�]�ZKLFK�DUH�RYHUODSSHG�LQ�φ ZLWK�DGHTXDWH�UHVROXWLRQ�
IRU�VLJQLILFDQW�GLVSODFHPHQW�WR�EH�VHHQ�
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CDF /D\RXW��&XUUHQW�WKRXJKWV
l 2XWHU�UHJLRQ��7UDFNLQJ�JURXS

É ��OD\HUV�PDGH�XS�RI�LGHQWLFDO�
PRGXOHV��$[LDO���6KDOORZ�VWHUHR

É 0RGXOHV�PD\�XVH�ORQJ�VWULSV�WR�
UHGXFH�FKLS�FRXQW

É �������µP�SLWFK�UHDGRXW
l ,QQHU�UHJLRQ��9HUWH[LQJ�*URXS

É ��R OD\HU�IRU�VWHUHR�IRFXV�	�FURVV�
FKHFNLQJ��PD\�EH�XQQHFHVVDU\�

É 3RLQWLQJ�JURXS�
� �R���α���α WULSOHW�ZLWK�JRRG�

UHVROXWLRQ�LQ�]�DQG�PLQLPDO�JKRVWV
� 7KLV�OD\HU�PD\�QHHG�WR�EH�SL[HOV

É +LJK�UHVROXWLRQ�OD\HUV
� 2XWHU�OD\HU�D[LDO�ZLWK�������µP�

SLWFK�UHDGRXW
� ,QQHUPRVW�OD\HU���R ZLWK���RU�

SRVVLEO\���IROG�DPELJXLW\�DQG��������
µP�SLWFK�UHDGRXW

Beam (z axis)

High resolution 0o layer

Pointing layer(s)

Tracking layer

High resolution 90o layer

Cross-checking 90o layer

*Likely to change…
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CDF /D\RXW��0RWLYDWLRQ
l 2XWHU�OD\HUV�

É XVH�D�VLQJOH�XQLYHUVDO�PRGXOH�
É SURYLGH�UHDVRQDEOH�KLW�UHVROXWLRQ

- .σ] a�����µP��σφ a����µP
É &RPELQH�ZLWK�,6/�IRU�KLJK�SXULW\

� ��WRWDO�OD\HUV�RI�VKDOORZ�VWHUHR�D[LDO�OD\HUV�LQ�WKH�IRUZDUG�UHJLRQ
l ,QQHU�JURXS

É 3RLQWLQJ�JURXS�IRFXVHV�WUDFNV�RQWR�WKH�UHVROXWLRQ�OD\HUV�ZLWK�SRLQWLQJ�
UHVROXWLRQ�FRPSDUDEOH�WR�VWULS�SLWFK�RQ�WKRVH�OD\HUV

É +LJK�UHVROXWLRQ�OD\HUV�WKHQ�SURYLGH�H[FHSWLRQDO�,3�UHVROXWLRQV
- . σ] a����µP� σφ a���µP

l 0DWHULDO
É ([SHFW�URXJKO\�[��UHGXFWLRQ�UHODWLYH�WR�5XQ��D�LQ�WKH�WUDFNLQJ�UHJLRQ�
É ([SHFW�WR�HOLPLQDWH�DOPRVW�DOO�WKH�PDWHULDO�EH\RQG�WKH�VLOLFRQ�LQ�WKH�

IRUZDUG�UHJLRQV
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CDF �'�9HUVXV��'
l %HQHILFLDO�WR�SK\VLFV

É ,PSURYHG�SDWWHUQ�
UHFRJQLWLRQ

É 6HSDUDWLRQ�RI�KLWV�ZKLFK�
ZRXOG�ZLOO�EH�RYHUODSSHG�LQ�
/D\HU���
� ,Q�KLJK�HQHUJ\�E�MHWV�XS�

WR�����RI�KLWV�DUH�VKDUHG�
LQ�/D\HU����

� ����RU�OHVV�RI�WKHVH�KLWV�
DUH�QHDU�WR�HDFK�RWKHU�LQ�
]�E\�OHVV�WKDQ�����µP��VHH�
ILJXUH��

É *RRG�]�UHVROXWLRQ�ZRXOG�
SURYLGH�VLJQLILFDQW�
LPSURYHPHQWV�LQ�E�WDJJLQJ�
SXULW\�DQG�HYHQ�LQ�E�
WDJJLQJ�HIILFLHQF\�
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CDF 0HFKDQLFV
l &(51�9LVLW��*�'HU\OR��0�+U\F\N��5�3OXQNHW��3�7LSWRQ��DQG�-�,QFDQGHOD

É ([WHQVLYH�WRXUV�LQ�PLG�-DQXDU\
� &06�HQJLQHHULQJ�DQG�SURWRW\SLQJ�ZRUN�IRU�WKH�&06�VLOLFRQ�WUDFNHU
� $7/$6�HQJLQHHULQJ�DQG�SURWRW\SLQJ�ZRUN�IRU�SL[HOV

É /HDUQHG�D�ORW�DERXW�PDWHULDOV��FRROLQJ�FRQFHSWV�HWF�
� &06�ZLOO�XVH�&�)�� ZKLFK�DOORZV�WKHP�WR�FRRO�WR�²���&

PD\EH�VRPHWKLQJ�ZH�VKRXOG�DW�OHDVW�FRQVLGHU�"
� $7/$6�SL[HOV�WDXJKW�XV�WKDW�FRROLQJ�LV�D�PDMRU�FRQVLGHUDWLRQ�

��\HDUV�RI�5	'�RQ�WZR�SKDVH�FRROLQJ�V\VWHP�DW�&(51
%HDXWLIXO�ORZ�PDVV��VHOI�UHJXODWLQJ�V\VWHP�

l 8&6%�LQYROYHPHQW��'�+DOH�DQG�6�.\UH�KDYH�MRLQHG�WKH�GHVLJQ�WHDP�
É 9DOXDEOH�%DEDU 	�&/(2�ORZ�PDVV��KLJK�SUHFLVLRQ�PHFKDQLFV�H[SHULHQFH�

l &XUUHQW�DFWLYLWLHV�
É 0HHW�EL�PRQWKO\�ZLWK�0LNH�+\UF\N�DQG�$�VPDOO�KDQGIXO�RI�WRS�H[SHUWV�

IURP�&')�VLOLFRQ�FRPPXQLW\
� &RQYHUJLQJ�IDVW
� (VWDEOLVKHG�WKH�UHOHYDQW�UDQJHV�RI�SRVVLELOLWLHV�IRU�VSHFLILFDWLRQV
� 0LNH�KDV�VWDUWHG�WKLQNLQJ�DERXW�D�VLPSOH�OD\RXW�DQG�LWV�DVVHPEO\
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CDF 69;��&KLS
l '��FDQ�XVH�69;��DUFKLWHFWXUH

É 7HVWV�VXFFHVVIXO�LQ�RSHUDWLQJ�
69;�'�QRQ�GHDG�WLPHOHVV

É '��69;��D�GLIIHUHQW�VL]H�
l 69;��LQ������µP�&026

É ,QWULQVLF�UDG�KDUG��WR���05DGV�
É &RQILGHQFH�LQ�VLPXODWLRQ�PRGHOV
É &RPPHUFLDO�IRXQGULHV��FKHDS��

ZLWK�VKRUW�OHDG�WLPHV��KLJK�\LHOG�
l 026,6�WHVW�FKLS�ZLWK�WKH�QHZ�

SUHDPS�MXVW�UHFHLYHG��
É 7HVWV�LQ�SURJUHVV�DW�/%1/�WR�

� 9DOLGDWH�VLPXODWLRQ�UHVXOWV�
� ,QFUHDVH�H[SHULHQFH�ZLWK�760&
� 3URGXFH�D�GHYLFH�WKDW�FDQ�EH�

UDGLDWLRQ�WHVWHG�
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CDF

ID Task Name
1 fnal pipeline

3 Padova Back end

5 LBL test chip testing

7 lbl wilconson ADC and peripherals

12 Review of all modules

13 Pipeline review

14 ADC review

15 FIFO review

16 D0 <-> CDF interface review

17 Correction after review

18 LBL integration SVX4

23 Top level verification

30 fab

32 Evaluation 

36 Prod

38 System test

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

Dec Feb Apr Jun Aug Oct Dec Feb Apr Jun Aug Oct Dec

69;��6FKHGXOH

l :RUN�VWDUWHG�/%/�6SULQJ�·��
l 1HZ�SUH�DPS�DQG�ELDV�FFW��

6XPPHU�·���
É %\�0LOJURPH�/%/�DQG�

1HYLDQL�3DGRYD
É 6LPXODWLRQV�VKRZ�ORZHU�QRLVH�	�

SRZHU�DQG�KLJKHU�EDQGZLGWK�
l 026,6�WHVW�FKLS�UHFHLYHG�·��

l 'HVLJQ�ZRUN�LQ�SURJUHVV
É )1$/��SLSHOLQH����)7(�
É 3DGRYD��),)2�	�&RXQWHU����)7(�
É /%/��SUHDPS�	�LQWHJUDWLRQ����)7(�

l 7HFKQLFDO�UHYLHZ�$SULO�·��
l )LUVW�IXOO�FKLS�VXEPLVVLRQ�-XO\�¶��
l 3URGXFWLRQ�&KLS�E\�6SULQJ�¶��
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CDF +\EULGV
l /D\HU����WHFKQRORJ\

É &RPELQH�VFUHHQLQJ�ZLWK�HWFKLQJ�
WR�DFKLHYH�KLJK�GHQVLW\

É 6PDOOHU�PRUH�FRPSDFW�K\EULGV
l 5HFHQWO\�HVWDEOLVKHG�D�IRRWSULQW�

IRU�RXWHU�OD\HU�K\EULGV
É �����PP�ZLGH
É ��FKLSV
É $O�2� RU�%H2�VXEVWUDWH�������

������LQFKHV�WKLFN
l ,QQHU�OD\HU�SURWRW\SHV�

É ZH�FDQ�XVH�/���K\EULGV
l 3URWRW\SH�SODQV

É :LOO�OD\RXW�WKLV�K\EULG�DQG�PDNH�
D�KDQGIXO�LQ�WKH�QH[W���PRQWKV

23.000

26.0

6.260

11.916

1.000

17.625

1.740

1.762

3 chip hybrid concept
CDF-Run2b  SVX-IIB
6/12/2000  C.Haber
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CDF '$4	�36
l '$4

É &XUUHQW�SODQ��
� (OLPLQDWH�'2,0V 	�0HUJH�SRUWFDUGV�

DQG�MXQFWLRQ�FDUGV�YLD�DGGLWLRQ�RI�
EXIIHUV�DQG�WUDQVFHLYHUV�ZLWK�VSHFLDO�
DWWHQWLRQ�WR�WHUPLQDWLRQV�

� *DQJ�K\EULGV�DV�QHHGHG
É 0RWLYDWLRQ

� '2,0V�HQWDLO�D�ORW�RI�H[FHVV�PDWHULDO�
DQG�WKH\�ZLOO�GLH�Z�UDGLDWLRQ

� 0HUJLQJ�SRUWFDUGV�DQG�MXQFWLRQ�
FDUGV��YLD�DGGLWLRQDO�EXIIHUV�DQG�
WUDQVFHLYHUV�PHDQV�D�VLJQLILFDQW�
UHGXFWLRQ�LQ�FRPSOH[LW\�DQG�PDWHULDO

l 3RZHU�6XSSOLHV
É 0DLQWHQDQFH�DQG�6SDUHV

� 3DGRYD�WR�WDON�WR�&$(1�DERXW�ORQJ�
WHUP�PDLQWHQDQFH�RI�H[LVWLQJ�VXSSOLHV�
DQG�RSWLRQV�WR�EX\�PRUH�/���RU�,6/�
W\SH�VXSSOLHV�

Transceiver
(as receiver)

SVX chips

Elco
connector

Hybrid

Termination
resistors

Connector

Termination
resistors

Diff.
transceiver

Termination
resistor
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CDF 6LOLFRQ�	�&DEOHV

l 6LOLFRQ
É &RQVLGHULQJ���66�PDVN�VHWV�IRU�WKH�RXWHU�OD\HUV�DQG���WR���66�

PDVN�VHWV�IRU�WKH�LQQHU�GHWHFWRU�OD\HUV�
É1R�VWURQJ�QHHG�WR�SURWRW\SH�IRU�UDGLDWLRQ�WHVWLQJ�

� /+&�KDV�GRQH�H[WHQVLYH�WHVWLQJ
� /D\HU����ZLOO�EH�D�XVHIXO�JDXJH

É+DYH�TXRWDWLRQV�IURP�+3.��
l /LJKWZHLJKW�&DEOHV

É -DSDQHVH�&RPSDQ\�QRZ�PDNLQJ�D�/D\HU����FDEOH
� %HOOH�FDEOHV�ZHUH�YHU\�KLJK�TXDOLW\�DQG�OLJKWHU�WKDQ�WKRVH�LQ�/��
� 'HOLYHU\�0DUFK��QG WR�,WVXR�1DNDQR��2ND\DPD�8��
� &RVW�ORRNV�UHDVRQDEOH

�N��IRU�PDVNV�DQG������SHU�VKHHW����FDEOHV��⇒ �����FDEOH�DW�����\LHOG
,I�ZH�XVHG�FDEOHV�HYHU\ZKHUH��WKH�FRVW�ZRXOG�EH�����N�DW�����\LHOG
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CDF 2UJDQL]DWLRQ

l *RDOV
É *HW�WKLQJV�PRYLQJ�DVDS
É .HHS�WKLQJV�VLPSOH�IRU�FRVW�DQG�VFKHGXOH�FRQWDLQPHQW

l 5XQ�E�6LOLFRQ�/HDGHUVKLS�DQG�*XLGDQFH
É -,�ZLOO�OHDG�JURXS�LQ�&<��
É )RUPLQJ�DQ�LQWHUQDO�VWHHULQJ�FRPPLWWHH�RI�WRS�&')�H[SHUWV

� 'HWHUPLQH�WKH�LQLWLDO�VSHFLILFDWLRQV�ZLWK�HPSKDVLV�RQ�VLPSOLFLW\�IRU�FRVW�
DQG�VFKHGXOH�FRQWDLQPHQW

� :LOO�UHYLHZ�DQ\�SURSRVHG�FKDQJHV�WR�GHVLJQ�RYHU�WLPH
7KLV�LV�WR�LQVXUH�WKDW�ZH�GR�QRW�VLJQLILFDQWO\�FRPSOLFDWH�WKH�GHVLJQ��H�J��IRU�
LQVLJQLILFDQW�RU�VPDOO�LPSURYHPHQWV��DV�WKH�SURMHFW�SURJUHVVHV�

É2QH�JURXS�FR�OHDGHU�WR�EH�DGGHG�WKLV�\HDU��
É �QG JURXS�FR�OHDGHU�LQ�&<���ZLOO�UHSODFH�-,
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CDF 5	'�3URWRW\SLQJ

l 3ODQ�WR�EXLOG�D�IHZ�ODGGHUV
É 6LOLFRQ��H[LVWLQJ�/���RU�/+&�
É /LJKWZHLJKW�VLJQDO�FDEOH��LQ�SURGXFWLRQ�
É+\EULG�ZLWK�H[LVWLQJ�FKLSV��LQ�GHVLJQ�
É0HFKDQLFDO�VXSSRUW��LQ�FRQFHSW�

l 3OXJ�LQWR�H[LVWLQJ�'$4�ZLWK�DSSUR[��5XQ��E�&RQILJXUDWLRQ
É0RWKHU�FDEOH��LQ�FRQFHSW��IURP�K\EULG�WR�+',
É /RQJ�+',��H[LVWLQJ�,6/�
É ´3RUW�FDUGµ��H[LVWLQJ�

l 6FKHGXOH�	�2XWFRPH
É &RXOG�KDYH�WKLV�GRQH�E\�VRPHWLPH�WKLV�VXPPHU��"�
É:RXOG�UHVROYH�DOPRVW�DOO�RI�RXU�RXWVWDQGLQJ�LVVXHV�DERXW�RXU�

SURSRVHG�FRQILJXUDWLRQ
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CDF 6WXGLHV�'HVLJQ�)LQDOL]DWLRQ
l 3HUIRUPDQFH�6WXGLHV

É &RGH�LV�PRVWO\�LQ�SODFH�IRU�VWXG\LQJ�WKH�PDLQ�DVSHFWV�RI�SDWWHUQ
UHFRJQLWLRQ�DQG�WUDFN�SDUDPHWHU�UHVROXWLRQ�IRU�E�WDJJLQJ
� &DQQRW�GR�H[WUHPHO\�GHWDLOHG�VWXGLHV�EHIRUH�-XQH
� ([SHFW�QHYHUWKHOHVV�WR�EH�DEOH�WR�GHPRQVWUDWH�WKH�LPSDFW�RI�D�IXOO�VLOLFRQ�

UHSODFHPHQW�RQ�+LJJV�VHQVLWLYLW\�
É %DVLF�SODQ

� )RU�YDULRXV�FRQILJXUDWLRQV�RI�DFWLYH�DQG�GHDG�PDWHULDO�LQ�WKH�WUDFNHU�ZH�FDQ�
URXJKO\�FDOFXODWH�WKH�H[SHFWHG�WUDFN�SDUDPHWHU�FRYDULDQFH�PDWULFHV�DQG�
VHFRQGDU\�SDUWLFOH�SURGXFWLRQ�UDWHV��

8VLQJ�WKH�FRYDULDQFH�PDWULFHV��*HQHUDWH�HYHQWV�DQG�KDQGOH�WKH�WUDFNLQJ�SDUDPHWULFDOO\�
WR�GHWHUPLQH�WKH�SHUIRUPDQFH�IRU�SHUIHFW�SDWWHUQ�UHFRJQLWLRQ
8VLQJ�WKH�VHFRQGDU\�SDUWLFOH�HVWLPDWHV��6WXG\�WKH�HIIHFW�RI�DGGLQJ�WUDFNV�WR�FRUH�RI�
KLJK�(7�E�DQG�OLJKW�TXDUN�MHWV��+RZ�LV�WDJJLQJ�DQG�PLVWDJJLQJ�DIIHFWHG�"
$OVR�SODQ�WR�VWXG\�WKH�JKRVW�KLW�UDWHV�IRU�ERWK�RI�WKH�DERYH�FDVHV�

l )LQDOL]LQJ�WKH�GHVLJQ��6LQJOH�&')�5XQ��E�SURSRVDO�IRU�-XQH�3$&
É 7KLV�FRXOG�EH�VWUDLJKWIRUZDUG�LI�WKH�SHUIRUPDQFH�VWXGLHV�VKRZ�FOHDUO\�

WKDW�3L[HOV�DUH�RU�DUH�QRW�QHFHVVDU\�WR�PHHW�RXU�SK\VLFV�JRDOV��
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CDF 5DGLDWLRQ�0RQLWRULQJ
l 5XQ��D�'RVLPHWU\

É &URVV�FKHFN�RWKHU�PRQLWRUV
É 3UHGLFW�GDPDJH�SURILOHV

l 3RVLWLRQLQJ
É $�IDLUO\�H[WHQVLYH�V\VWHP�RI�

PRQLWRUV�QRZ�LQ�SODFH
É %DVHG�RQ�WR\�VWXG\�ZLWK���

VRXUFH�FRPSRQHQWV��8QLIRUP�LQ�
VSDFH��&\OLQGULFDOO\�6\PPHWULF�
DERXW�EHDP��6SKHULFDOO\�
V\PPHWULF�DERXW�,3

l 6WDWXV
É 0\ODU�OHDGHUV�LQVWDOOHG
É &DOLEUDWLRQV�FRPSOHWH
É +ROGHUV�ORDGHG
É 7/'V�WR�EH�LQVWDOOHG�WKLV�ZHHN

TLD Locations in phi on SVX, ISL
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TLD Locations in phi on End Plugs
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CDF 3UHOLPLQDU\�&RVW�(VWLPDWHV
Item Estimated Cost [k$] Contingency [k$] Total Cost [k$]
SVX4* 150 75 225
Silicon 800 400 1200
Signal Cables 400 200 600
Hybrids & Cables 600 200 800
Power Supplies & Crates 400 200 600
P/J Cards 400 300 700
Beam pipe 150 50 200
Mechanics & Cooling 400 400 800

TOTAL M&S 3,300 1,825 5,125

l (VWLPDWHV
É 6LOLFRQ��+\EULGV��6LJQDO�&DEOHV��69;��FRVWV�UHDVRQDEO\�ZHOO�XQGHUVWRRG
É 2WKHU�HVWLPDWHV�XQFHUWDLQ�DQG�ZLOO�EH�UHILQHG�WKLV�\HDU

l $GGLWLRQDO�)XQGLQJ�VRXUFHV
É -DSDQHVH�ZLOO�FRQWULEXWH�VWURQJO\�WR�6LOLFRQ�DQG�6LJQDO�&DEOHV
É +RSH�IRU�,WDOLDQ�KHOS�RQ�3RZHU�6XSSOLHV��69;��DQG�6LOLFRQ
É 8QLYHUVLW\�VXSSRUW�LQ�)<���IRU�5	'�

* Assumes half of this cost is  accounted by D0
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CDF )<���5	'

l 5RXJK�(VWLPDWHV�
l 8QLYHUVLW\�IXQGV�PD\�EH�DYDLODEOH
l 'RHV�QRW�LQFOXGH�69;��GHYHORSPHQW�FRVWV

Item Estimated Cost [k$] US Cost [k$]
SVX4* ? ?
Silicon 0 0
Signal Cables 40 0
Hybrids & Cables 40 40
Power Supplies & Crates 0 0
P/J Cards 40 40
Beam pipe 0 0
Mechanics & Cooling 50 50

TOTAL M&S 170 130
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CDF 6XPPDU\

l :LOO�UHSODFH�69;,,�DQG�/��
l 5XQ��E�V\VWHP�ZLOO�EH�VLPSOH��UREXVW�DQG�SRZHUIXO

É (OLPLQDWH�SRUW�FDUGV
É 6LQJOH�VLGHG�VLOLFRQ�DQG�OLJKWZHLJKW�VLJQDO�FDEOHV
É )DFWRU�RI���UHGXFWLRQ�LQ�PDWHULDO
É8QDPELJXRXV��'�YHUWH[LQJ�ZLWK�H[FHOOHQW�UHVROXWLRQ�LQ�ERWK�YLHZV

l )RFXV�RQ�VLPSOLFLW\
É &RVW�DQG�VFKHGXOH�FRQWDLQPHQW

l 0LQLPDO�5	'�
l 7DUJHW��

É )LQDO�GHVLJQ�E\�HQG�RI�)<���
É 6WDUW�SURGXFWLRQ�LQ�)<��


