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:HOFRPH�WR�WKH�)LQQLJDQ�/&4ΤΜ�/&�06Q�6\VWHP�

7KLV�/&4�06�'HWHFWRU�+DUGZDUH�0DQXDO�FRQWDLQV�D
GHVFULSWLRQ�RI�WKH�PRGHV�RI�RSHUDWLRQ�DQG�SULQFLSDO�KDUGZDUH
FRPSRQHQWV�RI�\RXU�/&4�V\VWHP���,Q�DGGLWLRQ��WKLV�PDQXDO
SURYLGHV�VWHS�E\�VWHS�LQVWUXFWLRQV�IRU�FOHDQLQJ�DQG�PDLQWDLQLQJ
\RXU�/&4�06�GHWHFWRU���7KH�IROORZLQJ�FKDSWHUV�DUH�LQFOXGHG�LQ
WKLV�PDQXDO�

&KDSWHU����,QWURGXFWLRQ�GLVFXVVHV�WKH�LRQ�SRODULW\�PRGHV�
LRQL]DWLRQ�PRGHV��DQG�VFDQ�PRGHV�RI�\RXU�/&4�V\VWHP�

&KDSWHU����)XQFWLRQDO�'HVFULSWLRQ�GHVFULEHV�WKH�SULQFLSDO
FRPSRQHQWV�RI�\RXU�/&4�V\VWHP�DQG�WKHLU�UHVSHFWLYH�IXQFWLRQV�

&KDSWHU����3UHSDULQJ�IRU�'DLO\�2SHUDWLRQ�GHVFULEHV�WKH
FKHFNV�RI�WKH�/&4�V\VWHP�WKDW�\RX�VKRXOG�SHUIRUP�HYHU\�GD\
EHIRUH�\RX�EHJLQ�\RXU�ILUVW�DQDO\VLV�

&KDSWHU����&KDQJLQJ�$3,�3UREH�$VVHPEOLHV�FRQWDLQV
SURFHGXUHV�IRU�VZLWFKLQJ�(6,�DQG�$3&,�SUREHV�

&KDSWHU����06�'HWHFWRU�0DLQWHQDQFH�RXWOLQHV�WKH
PDLQWHQDQFH�SURFHGXUHV�WKDW�\RX�VKRXOG�SHUIRUP�RQ�D�UHJXODU
EDVLV�WR�PDLQWDLQ�RSWLPXP�06�GHWHFWRU�SHUIRUPDQFH�

&KDSWHU����6\VWHP�6KXWGRZQ��6WDUWXS��DQG�5HVHW�SURYLGHV
SURFHGXUHV�IRU�VKXWWLQJ�GRZQ�DQG�VWDUWLQJ�XS�WKH�/&4�V\VWHP�

&KDSWHU����'LDJQRVWLFV�DQG�3&%�DQG�$VVHPEO\
5HSODFHPHQW�GLVFXVVHV�SURFHGXUHV�IRU�WHVWLQJ�WKH�PDMRU
HOHFWURQLF�FLUFXLWV�ZLWKLQ�WKH�LQVWUXPHQW�DQG�IRU�UHSODFLQJ�IDLOHG
3&%V�DQG�DVVHPEOLHV�

&KDSWHU����5HSODFHDEOH�3DUWV�OLVWV�WKH�UHSODFHDEOH�SDUWV�IRU�WKH
06�GHWHFWRU�DQG�GDWD�V\VWHP�

$SSHQGL[�$��&RQWURO�RI�([WHUQDO�'HYLFHV�GHVFULEHV�KRZ�WR
FRQQHFW�WR�DQG�FRQWURO�H[WHUQDO�GHYLFHV�IURP�WKH�/&4�
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7R�VXJJHVW�FKDQJHV�WR�WKLV�PDQXDO�RU�WKH�RQOLQH�+HOS��SOHDVH�VHQG
\RXU�FRPPHQWV�WR�

(GLWRU��7HFKQLFDO�3XEOLFDWLRQV
)LQQLJDQ�&RUSRUDWLRQ
����5LYHU�2DNV�3DUNZD\
6DQ�-RVH��&$�����������

<RX�DUH�HQFRXUDJHG�WR�UHSRUW�HUURUV�RU�RPLVVLRQV�LQ�WKH�WH[W�DQG
LQGH[���7KDQN�\RX�
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7KH�IROORZLQJ�DEEUHYLDWLRQV�DUH�XVHG�LQ�WKLV�DQG�RWKHU�/&4
PDQXDOV�DQG�LQ�WKH�RQOLQH�+HOS�

$ DPSHUH
DF DOWHUQDWLQJ�FXUUHQW
$'& DQDORJ�WR�GLJLWDO�FRQYHUWHU
$3 DFTXLVLWLRQ�SURFHVVRU
$3&, DWPRVSKHULF�SUHVVXUH�FKHPLFDO�LRQL]DWLRQ
$3, DWPRVSKHULF�SUHVVXUH�LRQL]DWLRQ
E ELW
% E\WH����E�
�& GHJUHHV�&HOVLXV
FIP FXELF�IHHW�SHU�PLQXWH
&, FKHPLFDO�LRQL]DWLRQ
&,3 &DUULDJH�DQG�,QVXUDQFH�3DLG�7R
FP FHQWLPHWHU
FP� FXELF�FHQWLPHWHU
&38 FHQWUDO�SURFHVVLQJ�XQLW��RI�D�FRPSXWHU�
&50 FRQVHFXWLYH�UHDFWLRQ�PRQLWRULQJ
�&WUO! FRQWURO�NH\�RQ�WKH�WHUPLQDO�NH\ERDUG
G GHSWK
'$& GLJLWDO�WR�DQDORJ�FRQYHUWHU
GF GLUHFW�FXUUHQW
''6 GLUHFW�GLJLWDO�V\QWKHVL]HU
'6 GDWD�V\VWHP
'63 GLJLWDO�VLJQDO�SURFHVVRU
(6' HOHFWURVWDWLF�GLVFKDUJH
(6, HOHFWURVSUD\�LRQL]DWLRQ
H9 HOHFWURQ�YROW
I IHPWR���������
�) GHJUHHV�)DKUHQKHLW
IW IRRW
J JUDP
* JLJD�������
*1' HOHFWULFDO�JURXQG
*3,% JHQHUDO�SXUSRVH�LQWHUIDFH�EXV
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K KHLJKW
K KRXU
+3/& KLJK�SHUIRUPDQFH�OLTXLG�FKURPDWRJUDSK
+9 KLJK�YROWDJH
+] KHUW]��F\FOHV�SHU�VHFRQG�
,' LQVLGH�GLDPHWHU
,(& ,QWHUQDWLRQDO�(OHFWURWHFKQLFDO�&RPPLVVLRQ
,((( ,QVWLWXWH�RI�(OHFWULFDO�DQG�(OHFWURQLFV�(QJLQHHUV
LQ� LQFK
,�2 LQSXW�RXWSXW
N NLOR������������
. NLOR������������
NJ NLORJUDP
O OHQJWK
/ OLWHU
/$1 ORFDO�DUHD�QHWZRUN
OE SRXQG
/& OLTXLG�FKURPDWRJUDSK
/&�06 OLTXLG�FKURPDWRJUDSK���PDVV�VSHFWURPHWHU
/(' OLJKW�HPLWWLQJ�GLRGH
P PHWHU
P PLOOL��������
0 PHJD�������
0�� PROHFXODU�LRQ
� PLFUR��������
PLQ PLQXWH
P/ PLOOLOLWHU
PP PLOOLPHWHU
06 VFDQ�SRZHU���06�

06�06 VFDQ�SRZHU���06�

06Q VFDQ�SRZHU���06Q��Q� ���WKURXJK���
P�] PDVV�WR�FKDUJH�UDWLR
Q QDQR��������
2' RXWVLGH�GLDPHWHU
Ω RKP
S SLFR���������
3D SDVFDO
3&% SULQWHG�FLUFXLW�ERDUG
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3,' SURSRUWLRQDO���LQWHJUDO���GLIIHUHQWLDO
3�1 SDUW�QXPEHU
3�3 SHDN�WR�SHDN�YROWDJH
SSP SDUWV�SHU�PLOOLRQ
SVLJ SRXQGV�SHU�VTXDUH�LQFK��JDXJH
5$0 UDQGRP�DFFHVV�PHPRU\
�5HWXUQ! 5HWXUQ�RU�(QWHU�NH\�RQ�WKH�WHUPLQDO�NH\ERDUG
5) UDGLR�IUHTXHQF\
506 URRW�PHDQ�VTXDUH
520 UHDG�RQO\�PHPRU\
56��� LQGXVWU\�VWDQGDUG�IRU�VHULDO�FRPPXQLFDWLRQV
V VHFRQG
6,0 VHOHFWHG�LRQ�PRQLWRULQJ
VROLGV�SUREH GLUHFW�LQVHUWLRQ�SUREH
650 VHOHFWHG�UHDFWLRQ�PRQLWRULQJ
7,& WRWDO�LRQ�FXUUHQW
7RUU WRUU
X DWRPLF�PDVV�XQLW
9 YROW
9�DF YROWV�DOWHUQDWLQJ�FXUUHQW
9�GF YROWV�GLUHFW�FXUUHQW
9*$ 9LGHR�*UDSKLFV��$UUD\
Z ZLGWK

1RWH���7KH�V\PERO�IRU�D�FRPSRXQG�XQLW�WKDW�LV�D�TXRWLHQW
�H�J���GHJUHHV�&HOVLXV�SHU�PLQXWH�RU�JUDPV�SHU�OLWHU��LV�ZULWWHQ�ZLWK
D�QHJDWLYH�H[SRQHQW�WR�LQGLFDWH�WKH�GHQRPLQDWRU���,Q�WKH�RQOLQH
+HOS��WKHVH�V\PEROV�DUH�ZULWWHQ�ZLWK�D�VODVK�����EHFDXVH�RI�GHVLJQ
FRQVWUDLQWV�LQ�WKH�RQOLQH�+HOS���)RU�H[DPSOH�

°&�PLQ����LQ�WKLV�PDQXDO� °&�PLQ��LQ�WKH�RQOLQH�+HOS�
J�/����LQ�WKLV�PDQXDO� J�/��LQ�WKH�RQOLQH�+HOS�

([SRQHQWV�DUH�ZULWWHQ�DV�VXSHUVFULSWV���,Q�WKH�RQOLQH�+HOS�
H[SRQHQWV�DUH�ZULWWHQ�ZLWK�D�FDUHW��A��RU�ZLWK�H�QRWDWLRQ��DJDLQ�
EHFDXVH�RI�GHVLJQ�FRQVWUDLQWV�LQ�WKH�RQOLQH�+HOS���)RU�H[DPSOH�

06Q��LQ�WKLV�PDQXDO� 06AQ��LQ�WKH�RQOLQH�+HOS�
�����LQ�WKLV�PDQXDO���H���LQ�WKH�RQOLQH�+HOS�
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Typographical Conventions

7\SRJUDSKLFDO�FRQYHQWLRQV�KDYH�EHHQ�HVWDEOLVKHG�IRU�)LQQLJDQ
PDQXDOV�IRU�WKH�IROORZLQJ�

• 'DWD�LQSXW

• 1RWHV��&DXWLRQV��DQG�:$51,1*6

• 7RSLF�KHDGLQJV

Data Input

7KURXJKRXW�WKLV�PDQXDO��WKH�IROORZLQJ�FRQYHQWLRQV�LQGLFDWH�GDWD
LQSXW�DQG�RXWSXW�YLD�WKH�FRPSXWHU�

• 3URPSWV�DQG�PHVVDJHV�GLVSOD\HG�RQ�WKH�VFUHHQ�DUH
UHSUHVHQWHG�LQ�WKLV�PDQXDO�E\�FDSLWDOL]LQJ�WKH�LQLWLDO�OHWWHU�RI
HDFK�ZRUG�DQG�LWDOLFL]LQJ�HDFK�ZRUG�

• ,QSXW�WKDW�LV�WR�EH�HQWHUHG�E\�NH\ERDUG�RU�EXWWRQV�WKDW�DUH�WR
EH�FOLFNHG�RQ�E\�WKH�PRXVH�LV�UHSUHVHQWHG�LQ�EROG�IDFH
OHWWHUV����7LWOHV�RI�WRSLFV��FKDSWHUV��DQG�PDQXDOV�DOVR�DSSHDU
LQ�EROG�IDFH�OHWWHUV��

• )RU�EUHYLW\��H[SUHVVLRQV�VXFK�DV�§FKRRVH�File | Directories¨�DUH
XVHG�UDWKHU�WKDQ�§SXOO�GRZQ�WKH�)LOH�PHQX�DQG�FKRRVH
'LUHFWRULHV�¨

• $Q\�FRPPDQG�HQFORVHG�LQ�DQJOH�EUDFNHWV���!�UHSUHVHQWV�D
VLQJOH�NH\VWURNH���)RU�H[DPSOH��SUHVV��)�!�PHDQV�SUHVV�WKH
NH\�ODEHOOHG�)��

• $Q\�FRPPDQG�WKDW�UHTXLUHV�SUHVVLQJ�WZR�RU�PRUH�NH\V
VLPXOWDQHRXVO\�LV�VKRZQ�ZLWK�D�K\SKHQ�FRQQHFWLQJ�WKH�NH\V�
)RU�H[DPSOH��SUHVV��6KLIW!��)�!�PHDQV�GHSUHVV�DQG�KROG�WKH
�6KLIW!�NH\�DQG�SUHVV�WKH��)�!�NH\�
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Notes, Cautions, and Warnings

1RWHV��FDXWLRQV��DQG�:$51,1*6�DUH�GLVSD\HG�LQ�ER[HV�VXFK�DV
WKH�RQH�EHORZ�

1RWH���%R[HV�VXFK�DV�WKLV�DUH�XVHG�WR�GLVSOD\�QRWHV��FDXWLRQV��DQG
:$51,1*6�

$�QRWH�FRQWDLQV�LQIRUPDWLRQ�WKDW�FDQ�DIIHFW�WKH�TXDOLW\�RI�\RXU
GDWD���,Q�DGGLWLRQ��QRWHV�RIWHQ�FRQWDLQ�LQIRUPDWLRQ�WKDW�\RX�PD\
QHHG�LI�\RX�DUH�KDYLQJ�WURXEOH�

$�FDXWLRQ�FRQWDLQV�LQIRUPDWLRQ�QHFHVVDU\�WR�SURWHFW�\RXU
LQVWUXPHQW�IURP�GDPDJH�

$�:$51,1*�GHVFULEHV�KD]DUGV�WR�KXPDQ�EHLQJV���,I�\RX�FRXOG�JHW
KXUW��D�:$51,1*�LV�SRVWHG�WR�LQGLFDWH�WKH�GDQJHU���+D]DUG
ZDUQLQJV�DUH�FDWHJRUL]HG�LQ�WKLV�PDQXDO�DV�IROORZV�

• (OHFWULF�VKRFN

• &KHPLFDO

• +HDW

• )LUH

• (\H�KD]DUG

• *HQHUDO�KD]DUG

(DFK�W\SH�RI�KD]DUG�KDV�D�KD]DUG�V\PERO�DVVRFLDWHG�ZLWK�LW���,Q
WKLV�PDQXDO��WKH�KD]DUG�V\PERO�LV�SODFHG�QH[W�WR�WKH�:$51,1*
ER[�WR�FDOO�\RXU�DWWHQWLRQ�WR�WKH�KD]DUG�



READ THIS FIRST
Typographical Conventions

Finnigan:  LCQ MS Detector Hardware Manual        xvii

Topic Headings

7KH�IROORZLQJ�KHDGLQJV�DUH�XVHG�WR�VKRZ�WKH�RUJDQL]DWLRQ�RI�WRSLFV
ZLWKLQ�D�FKDSWHU�

CHAPTER NAME

1.1  First Level Topics

1.1.1  Second Level Topics

1.1.1.1  Third Level Topics

Fourth Level Topics

Fifth Level Topics
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Safety Precautions

2EVHUYH�WKH�IROORZLQJ�VDIHW\�SUHFDXWLRQV�ZKHQ�\RX�RSHUDWH�RU
SHUIRUP�VHUYLFH�RQ�WKH�06�GHWHFWRU�

'R�1RW�3HUIRUP�$Q\�6HUYLFLQJ�2WKHU�7KDQ�7KDW�&RQWDLQHG
LQ�WKH�/&4�06�'HWHFWRU�+DUGZDUH�0DQXDO� ���

7R�DYRLG�SHUVRQDO�LQMXU\�RU�GDPDJH�WR�WKH�LQVWUXPHQW��GR�QRW
SHUIRUP�DQ\�VHUYLFLQJ�RWKHU�WKDQ�WKDW�FRQWDLQHG�LQ�WKH�/&4�06
'HWHFWRU�+DUGZDUH�0DQXDO�RU�UHODWHG�PDQXDOV�XQOHVV�\RX�DUH
TXDOLILHG�WR�GR�VR�

6KXW�'RZQ�WKH�06�'HWHFWRU�DQG�'LVFRQQHFW�,W�)URP�/LQH
3RZHU�%HIRUH�<RX�6HUYLFH�,W�

+LJK�YROWDJHV�FDSDEOH�RI�FDXVLQJ�SHUVRQDO�LQMXU\�DUH�XVHG�LQ�WKH
LQVWUXPHQW���6RPH�PDLQWHQDQFH�SURFHGXUHV�UHTXLUH�WKDW�WKH�06
GHWHFWRU�EH�VKXW�GRZQ�DQG�GLVFRQQHFWHG�IURP�OLQH�SRZHU�EHIRUH
VHUYLFH�LV�SHUIRUPHG���'R�QRW�RSHUDWH�WKH�06�GHWHFWRU�ZLWK�WKH�WRS
RU�VLGH�FRYHUV�RII���'R�QRW�UHPRYH�SURWHFWLYH�FRYHUV�IURP�3&%V�

5HVSHFW�+HDWHG�=RQHV�

7UHDW�KHDWHG�]RQHV�ZLWK�UHVSHFW���7KH�KHDWHG�FDSLOODU\�DQG�WKH
$3&,�YDSRUL]HU�PD\�EH�YHU\�KRW�DQG�PD\�FDXVH�VHYHUH�EXUQV�LI
WKH\�DUH�WRXFKHG���$OORZ�KHDWHG�FRPSRQHQWV�WR�FRRO�EHIRUH�\RX
VHUYLFH�WKHP�

3ODFH�WKH�06�'HWHFWRU�LQ�6WDQGE\��RU�2II��%HIRUH�<RX�2SHQ
WKH�$WPRVSKHULF�3UHVVXUH�,RQL]DWLRQ��$3,��6RXUFH�

7KH�SUHVHQFH�RI�DWPRVSKHULF�R[\JHQ�LQ�WKH�$3,�VRXUFH�ZKHQ�WKH
06�GHWHFWRU�LV�2Q�FRXOG�EH�XQVDIH����/&4�DXWRPDWLFDOO\�WXUQV�WKH
06�GHWHFWRU�2II�ZKHQ�\RX�RSHQ�WKH�$3,�VRXUFH��KRZHYHU��LW�LV�EHVW
WR�WDNH�WKLV�DGGHG�SUHFDXWLRQ��

0DNH�6XUH�<RX�+DYH�6XIILFLHQW�1LWURJHQ�)RU�<RXU�$3,
6RXUFH

%HIRUH�\RX�EHJLQ�QRUPDO�RSHUDWLRQ�HDFK�GD\��PDNH�VXUH�WKDW�\RX
KDYH�VXIILFLHQW�QLWURJHQ�IRU�\RXU�$3,�VRXUFH���7KH�SUHVHQFH�RI
DWPRVSKHULF�R[\JHQ�LQ�WKH�$3,�VRXUFH�ZKHQ�WKH�06�GHWHFWRU�LV�2Q
FRXOG�EH�XQVDIH����/&4�DXWRPDWLFDOO\�WXUQV�WKH�06�GHWHFWRU�2II
ZKHQ�\RX�UXQ�RXW�RI�QLWURJHQ��KRZHYHU��LW�LV�EHVW�WR�WDNH�WKLV
DGGHG�SUHFDXWLRQ��
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3URYLGH�DQ�$GHTXDWH�)XPH�([KDXVW�6\VWHP�DQG�&RQWDLQ
:DVWH�6WUHDPV�

,W�LV�\RXU�UHVSRQVLELOLW\�WR�SURYLGH�DQ�DGHTXDWH�IXPH�H[KDXVW�V\VWHP�
6DPSOHV�DQG�VROYHQWV�WKDW�DUH�LQWURGXFHG�LQWR�WKH�/&4�ZLOO
HYHQWXDOO\�EH�H[KDXVWHG�IURP�WKH�URWDU\�YDQH�SXPS���7KHUHIRUH��WKH
URWDU\�YDQH�SXPS�VKRXOG�EH�FRQQHFWHG�WR�D�IXPH�H[KDXVW�V\VWHP�
&RQVXOW�ORFDO�UHJXODWLRQV�IRU�WKH�SURSHU�PHWKRG�RI�H[KDXVWLQJ�WKH
IXPHV�IURP�\RXU�V\VWHP�

7KH�$3,�VRXUFH�FDQ�DFFRPPRGDWH�KLJK�IORZ�UDWHV���7KHUHIRUH�
SURYLVLRQV�PXVW�EH�PDGH�WR�FROOHFW�WKH�ZDVWH�VROYHQW���7KH�$3,
VRXUFH�LV�ILWWHG�ZLWK�D���PP�������LQ���,'�FRQQHFWRU�IRU�VROYHQW
GUDLQDJH���$���PP�������LQ���39&�GUDLQ�WXEH��ZKLFK�LV�SURYLGHG
ZLWK�WKH�V\VWHP��VKRXOG�EH�FRQQHFWHG�EHWZHHQ�WKH�$3,�VRXUFH�DQG
DQ�DSSURSULDWH�FROOHFWLRQ�FRQWDLQHU����7KH�ZDVWH�FRQWDLQHU�FDQ�EH
VRPHWKLQJ�DV�VLPSOH�DV�DQ�ROG�VROYHQW�ERWWOH�ZLWK�D�PRGLILHG�FDS��

8VH�&DUH�:KHQ�&KDQJLQJ�9DFXXP�3XPS�2LO�

7UHDW�GUDLQHG�YDFXXP�SXPS�RLO�DQG�SXPS�RLO�UHVHUYRLUV�ZLWK�FDUH�
+D]DUGRXV�FRPSRXQGV�LQWURGXFHG�LQWR�WKH�V\VWHP�PLJKW�KDYH
EHFRPH�GLVVROYHG�LQ�WKH�SXPS�RLO���$OZD\V�XVH�DSSURYHG
FRQWDLQHUV�DQG�SURFHGXUHV�IRU�GLVSRVLQJ�RI�ZDVWH�RLO���:KHQHYHU�D
SXPS�WKDW�KDV�EHHQ�RSHUDWLQJ�RQ�D�V\VWHP�XVHG�IRU�WKH�DQDO\VLV�RI
WR[LF��FDUFLQRJHQLF��PXWDJHQLF��RU�FRUURVLYH�LUULWDQW�FKHPLFDOV��WKH
SXPS�PXVW�EH�GHFRQWDPLQDWHG�E\�WKH�XVHU�DQG�FHUWLILHG�WR�EH�IUHH
RI�FRQWDPLQDWLRQ�EHIRUH�UHSDLUV�RU�DGMXVWPHQWV�DUH�PDGH�E\�D
)LQQLJDQ�&XVWRPHU�6XSSRUW�(QJLQHHU�RU�EHIRUH�LW�LV�VHQW�EDFN�WR
WKH�IDFWRU\�IRU�VHUYLFH�
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Solvent and Gas Purity Requirements

8VH�WKH�KLJKHVW�SXULW\�VROYHQWV�DYDLODEOH���7KH�/&4�06�GHWHFWRU
LV�H[WUHPHO\�VHQVLWLYH�WR�VROYHQW�LPSXULWLHV���6RPH�VROYHQW
LPSXULWLHV�DUH�WUDQVSDUHQW�WR�89�9LVLEOH�GHWHFWRUV��EXW�DUH�HDVLO\
GHWHFWHG�E\�WKH�/&4�06�GHWHFWRU���/LTXLG�FKURPDWRJUDSK\�JUDGH
LV�WKH�PLQLPXP�DFFHSWDEOH�SXULW\���+LJKHU�JUDGH�VROYHQWV�DUH
SUHIHUUHG���'LVWLOOHG�ZDWHU�LV�UHFRPPHQGHG���'HLRQL]HG�ZDWHU
FRQWDLQV�LPSXULWLHV�DQG�LV�QRW�UHFRPPHQGHG�

7KH�IROORZLQJ�LV�D�OLVW�RI�LQWHUQDWLRQDO�VRXUFHV�WKDW�FDQ�VXSSO\
KLJK�TXDOLW\�VROYHQWV�

6ROYHQW�6RXUFH 7HOHSKRQH�1XPEHU

0DOOLQFNURGW�%DNHU��,QF� 7HO�����������������
)D[�����������������

%XUGLFN�	�-DFNVRQ��,QF� 7HO������������������
7HO������������������
)D[�����������������

(��0��6FLHQFH��,QF� 7HO������������������
7HO������������������
)D[������������������
)D[������������������

7KH�/&4�06�GHWHFWRU�XVHV�KHOLXP�DV�D�GDPSLQJ�JDV���7KH�KHOLXP
VKRXOG�EH�XOWUD�KLJK�SXULW\�����������ZLWK�OHVV�WKDQ�����SSP�HDFK
RI�ZDWHU��R[\JHQ��DQG�WRWDO�K\GURFDUERQV���7KH�UHTXLUHG�JDV
SUHVVXUH�LV���������SVL�����WR����SVL����)LQQLJDQ�&RUSRUDWLRQ�KDV
IRXQG�WKDW�SDUWLFXODWH�ILOWHUV�DUH�RIWHQ�FRQWDPLQDWHG�DQG�DUH
WKHUHIRUH�QRW�UHFRPPHQGHG�

7KH�/&4�06�GHWHFWRU�XVHV�QLWURJHQ�DV�D�VKHDWK�JDV�DQG�DX[LOLDU\
JDV���7KH�QLWURJHQ�VKRXOG�EH�KLJK�SXULW\���������7KH�UHTXLUHG�JDV
SUHVVXUH�LV�����SVL�����������WR�����SVL��
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Service Philosophy

6HUYLFLQJ�WKH�/&4�V\VWHP�FRQVLVWV�RI�SHUIRUPLQJ�SURFHGXUHV
UHTXLUHG�WR�PDLQWDLQ�V\VWHP�SHUIRUPDQFH�VWDQGDUGV��WR�SUHYHQW
V\VWHP�IDLOXUH��DQG�RU�WR�UHVWRUH�WKH�V\VWHP�WR�DQ�RSHUDWLQJ
FRQGLWLRQ���5RXWLQH�DQG�SUHYHQWLYH�PDLQWHQDQFH�SURFHGXUHV�DUH
GRFXPHQWHG�LQ�WKLV�PDQXDO�

5RXWLQH�DQG�SUHYHQWLYH�PDLQWHQDQFH�DUH�WKH�UHVSRQVLELOLW\�RI�WKH
XVHU�GXULQJ�DQG�DIWHU�WKH�ZDUUDQW\�SHULRG���5HJXODU�PDLQWHQDQFH
ZLOO�LQFUHDVH�WKH�OLIH�RI�WKH�V\VWHP��PD[LPL]H�WKH�XS�WLPH�RI�\RXU
V\VWHP��DQG�DOORZ�\RX�WR�DFKLHYH�RSWLPXP�V\VWHP�SHUIRUPDQFH�

6HUYLFH�QRW�GHVFULEHG�LQ�WKLV�PDQXDO�VKRXOG�EH�SHUIRUPHG�RQO\�E\
D�)LQQLJDQ�&XVWRPHU�6XSSRUW�(QJLQHHU�RU�VLPLODUO\�WUDLQHG�DQG
TXDOLILHG�WHFKQLFDO�SHUVRQQHO�

Level of Repair

)LQQLJDQ
V�VHUYLFH�SKLORVRSK\�IRU�WKH�/&4�V\VWHP�FDOOV�IRU
WURXEOHVKRRWLQJ�WR�WKH�ORZHVW�SDUW��DVVHPEO\��3&%��RU�PRGXOH
OLVWHG�LQ�WKH�5HSODFHDEOH�3DUWV�FKDSWHU�RI�WKLV�PDQXDO�

)RU�PHFKDQLFDO�IDLOXUHV���$�PHFKDQLFDO�DVVHPEO\�W\SLFDOO\�LV�WR�EH
UHSDLUHG�WR�WKH�OHYHO�RI�WKH�VPDOOHVW�LWHP�OLVWHG�LQ�WKH
5HSODFHDEOH�3DUWV�FKDSWHU�RI�WKLV�PDQXDO�

)RU�HOHFWURQLF�IDLOXUHV���3&%V�DUH�QRW�UHSDLUHG�WR�WKH�FRPSRQHQW
OHYHO�H[FHSW�LQ�FHUWDLQ�FDVHV�RI�IXVHV��UHOD\V��HWF���:KHQ�WKHVH
H[FHSWLRQV�RFFXU��WKH�FRPSRQHQWV�FDQ�EH�IRXQG�LQ�WKH
5HSODFHDEOH�3DUWV�FKDSWHU�
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)LQQLJDQ�LV�D�VXEVLGLDU\�RI�7KHPR4XHVW�&RUSRUDWLRQ���)LQQLJDQ
SURGXFWV�DUH�VXSSRUWHG�E\�7KHUPR4XHVW�&XVWRPHU�6HUYLFH
(QJLQHHUV�ZLWK�FXVWRPHU�VXSSRUW�DYDLODEOH�LQ�1RUWK�$PHULFD��LQ
(XURSH��DQG�LQ�$XVWUDODVLD�DQG�$VLD�

In North America

,Q�1RUWK�$PHULFD��7KHUPR4XHVW�&XVWRPHU�6HUYLFH�(QJLQHHUV�DUH
DYDLODEOH�IURP�HDFK�RI�WKH�7KHUPR4XHVW�ILHOG�RIILFHV�DV�IROORZV�

1RUWKHDVWHUQ�5HJLRQ

3KRQH ����������������� ����� ��������
)D[ ��������������������� ����� ��������

0LG�$WODQWLF�5HJLRQ

3KRQH ����������������� ����� ��������
)D[ ��������������������� ����� ��������

6RXWKHUQ�5HJLRQ

3KRQH� ���������������� ����� ��������
)D[ ��������������������� ����� ��������

&HQWUDO�5HJLRQ

3KRQH ����������������� ����� ��������
)D[ ��������������������� ����� ��������

6RXWKZHVWHUQ

3KRQH ����������������� ����� ��������
)D[ ��������������������� ����� ��������

:HVWHUQ�5HJLRQ

3KRQH ����������������� ����� ��������
)D[ ��������������������� ����� ��������
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7KHUPR4XHVW�6XSSRUW
2UJDQL]DWLRQ

Western
Region

Southwestern
Region

Central
Region

Southern
Region

Mid-Atlantic
Region

Northeastern
Region
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Ordering Replaceable Parts

,Q�WKH�8�6�$���WKH�2UGHU�3URFHVVLQJ�'HSDUWPHQW�LV�LQ�6DQ�-RVH�
&DOLIRUQLD���7R�RUGHU�SDUWV��XVH�DQ\�RQH�RI�WKH�IROORZLQJ�WHOHSKRQH
QXPEHUV�

��������������
��������������
��������������
��������������

1RWH���)RU�WHFKQLFDO�DVVLVWDQFH�RQ�)LQQLJDQ�SURGXFWV��FDOO
7KHUPR4XHVW�7HFKQLFDO�6XSSRUW�2SHUDWLRQV�DW
���������������

Technical Support, U.S.A.

7KHUPR4XHVW�7HFKQLFDO�6XSSRUW�IRU�)LQQLJDQ�SURGXFWV�LV
DYDLODEOH�DW�WKH�IROORZLQJ�ORFDWLRQ�

7KHUPR4XHVW�7HFKQLFDO�6XSSRUW�2SHUDWLRQV

�����,QWHUVWDWH�3DUN�5RDG�1RUWK
5LYLHUD�%HDFK��)/������

3KRQH ����������������� ��������������
)D[ ��������������������� ��������������
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In Europe

,Q�(XURSH��FXVWRPHU�VXSSRUW�LV�DYDLODEOH�IURP�HDFK�RI�WKH
7KHUPR4XHVW�RIILFHV�DV�IROORZV�

(JHOVEDFK��*HUPDQ\

3KRQH������������������ >��@��������������
)D[���������������������� >��@�����������������

+HPHO�+HPSVWHDG��8QLWHG�.LQJGRP

3KRQH������������������ >��@�����������������
)D[���������������������� >��@�����������������

0LODQR��,WDO\

3KRQH������������������ >��@���������������
)D[���������������������� >��@���������������

2UVD\��)UDQFH

3KRQH������������������ >��@�����������������
)D[���������������������� >��@�����������������

+XGGLQJH��6ZHGHQ

3KRQH������������������ >��@�������������
)D[���������������������� >��@�������������

9HHQHQGDDO��1HWKHUODQGV

3KRQH������������������ >��@������������
)D[���������������������� >��@������������

0DGULG��6SDLQ

3KRQH������������������ >��@��������������
)D[���������������������� >��@��������������

%DUFHORQD��6SDLQ

3KRQH������������������ >��@��������������
)D[���������������������� >��@��������������
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In Australasia and Asia

,Q�$XVWUDODVLD�DQG�$VLD��FXVWRPHU�VXSSRUW�LV�DYDLODEOH�IURP�HDFK
RI�WKH�7KHUPR4XHVW�RIILFHV�DV�IROORZV�

5\GDOPHUH��1�6�:���$XVWUDOLD

3KRQH ����������������� >��@���������������
)D[ ��������������������� >��@���������������

%HLMLQJ��3�5��&KLQD

3KRQH ����������������� >��@����������������
3KRQH ����������������� >��@����������������
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Training

7KHUPR4XHVW�RIIHUV�YDOXDEOH�WUDLQLQJ�RQ�)LQQLJDQ�LQVWUXPHQWV
DQG�VRIWZDUH�LQ�1RUWK�$PHULFD��LQ�(XURSH��DQG�LQ�$XVWUDODVLD�DQG
$VLD�

([SHULHQFH�KDV�VKRZQ�WKDW�PD[LPXP�YDOXH�FDQ�EH�GHULYHG�IURP�D
VFLHQWLILF�LQVWUXPHQW�LI�WKHUH�LV�RQH�SHUVRQ��WKH�NH\�RSHUDWRU��ZKR
KDV�D�PDMRU�UHVSRQVLELOLW\�IRU�WKH�LQVWUXPHQW���,W�LV�UHFRPPHQGHG
WKDW�\RX�GHVLJQDWH�D�NH\�RSHUDWRU�WR�PDQDJH�WKH�RSHUDWLRQ�DQG
PDLQWHQDQFH�RI�\RXU�)LQQLJDQ�LQVWUXPHQW�LQ�\RXU�ODERUDWRU\���,W�LV
DOVR�UHFRPPHQGHG�WKDW�DERXW�RQH�PRQWK�DIWHU�\RXU�LQVWUXPHQW�KDV
EHHQ�LQVWDOOHG�WKH�NH\�RSHUDWRU�UHFHLYH�WUDLQLQJ�IRU�WKH�RSHUDWLRQ
DQG�PDLQWHQDQFH�RI�WKH�V\VWHP�DW�WKH�7KHUPR4XHVW�,QVWLWXWH��DW
\RXU�VLWH��RU�DW�RQH�RI�WKH�ORFDO�7KHUPR4XHVW�RIILFHV�

In North America

,Q�1RUWK�$PHULFD��7KHUPR4XHVW�RIIHUV�WUDLQLQJ�DW�WKH
7KHUPR4XHVW�,QVWLWXWH�LQ�)ORULGD���)RU�LQIRUPDWLRQ�RQ�HQUROOPHQW
RU�FRXUVHV��SOHDVH�ZULWH��ID[��FDOO��RU�YLVLW�WKH�ZHE�SDJH�VLWH�OLVWHG
EHORZ�

7KHUPR4XHVW�,QVWLWXWH

�����,QWHUVWDWH�3DUN�5RDG�1RUWK
5LYLHUD�%HDFK��)/������

3KRQH������������������ ���������������H[WHQVLRQ����
)D[���������������������� ��������������
:HE�SDJHV ���������� KWWS���ZZZ�WKHUPRTXHVW�FRP�RU

KWWS���ZZZ�ILQQLJDQ�FRP
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In Europe
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In Australasia and Asia

,Q�$XVWUDODVLD�DQG�$VLD��WUDLQLQJ�LV�DYDLODEOH�IURP�7KHUPR4XHVW
ILHOG�DSSOLFDWLRQV�FKHPLVWV���&RQWDFW�\RXU�ORFDO�7KHUPR4XHVW�RIILFH
IRU�LQIRUPDWLRQ�

5\GDOPHUH��1�6�:���$XVWUDOLD

3KRQH������������������ >��@���������������
)D[���������������������� >��@���������������

%HLMLQJ��3�5��&KLQD

3KRQH������������������ >��@����������������
3KRQH������������������ >��@����������������
3KRQH������������������ >��@����������������
)D[���������������������� >��@����������������

7RN\R��-DSDQ

3KRQH������������������ >��@���������������
)D[���������������������� >��@���������������

2VDND��-DSDQ

3KRQH������������������ >��@��������������
)D[���������������������� >��@��������������



INTRODUCTION
Contents

Finnigan:  LCQ MS Detector Hardware Manual        1-i

Contents

 ���,1752'8&7,21������������������������������������������������������������������������������������������������������� ���

����,RQ�3RODULW\�0RGHV ���������������������������������������������������������������������������������������������������������������
����,RQL]DWLRQ�0RGHV ������������������������������������������������������������������������������������������������������������������

������(OHFWURVSUD\�,RQL]DWLRQ����������������������������������������������������������������������������������������������
������$WPRVSKHULF�3UHVVXUH�&KHPLFDO�,RQL]DWLRQ ��������������������������������������������������������������

����6FDQ�3RZHU ���������������������������������������������������������������������������������������������������������������������� ����
������06�6FDQ����������������������������������������������������������������������������������������������������������������� ����
������06�06�6FDQ ���������������������������������������������������������������������������������������������������������� ����
������06Q�6FDQ��������������������������������������������������������������������������������������������������������������� ����

����6FDQ�0RGHV ���������������������������������������������������������������������������������������������������������������������� ����
������)XOO�6FDQ��������������������������������������������������������������������������������������������������������������������

��������6LQJOH�6WDJH�)XOO�6FDQ����������������������������������������������������������������������������� ����
��������7ZR�6WDJH�)XOO�6FDQ �������������������������������������������������������������������������������� ����
��������0XOWL�6WDJH�)XOO�6FDQ ������������������������������������������������������������������������������ ����

������6HOHFWHG�,RQ�0RQLWRULQJ ���������������������������������������������������������������������������������������� ����
������6HOHFWHG�5HDFWLRQ�0RQLWRULQJ ������������������������������������������������������������������������������� ����
������&RQVHFXWLYH�5HDFWLRQ�0RQLWRULQJ ������������������������������������������������������������������������� ����
������=RRP6FDQ��������������������������������������������������������������������������������������������������������������� ����

����6FDQ�'DWD�7\SHV�������������������������������������������������������������������������������������������������������������� ����
������3URILOH�6FDQ������������������������������������������������������������������������������������������������������������ ����
������&HQWURLG�6FDQ �������������������������������������������������������������������������������������������������������� ����

List of Illustrations

)LJXUH�������)LQQLJDQ�/&4�V\VWHP�������������������������������������������������������������������������������������������������
)LJXUH�������(6,�SURFHVV�LQ�WKH�SRVLWLYH�LRQ�SRODULW\�PRGH������������������������������������������������������������
)LJXUH�������$3&,�SURFHVV�LQ�WKH�SRVLWLYH�LRQ�SRODULW\�PRGH ���������������������������������������������������������



INTRODUCTION

Finnigan:  LCQ MS Detector Hardware Manual        1-1

1. INTRODUCTION

7KH�/&4�LV�DQ�DGYDQFHG�DQDO\WLFDO�LQVWUXPHQW�WKDW�LQFOXGHV�D
PDVV�VSHFWURPHWHU��06��GHWHFWRU��D�V\ULQJH�SXPS��DQG�D�GDWD
V\VWHP���6HH�)LJXUH�������,Q�D�W\SLFDO�/&�06�DQDO\VLV��D�VDPSOH�LV
LQWURGXFHG�LQWR�D�OLTXLG�FKURPDWRJUDSK��/&��HLWKHU�PDQXDOO\�RU�E\
DQ�DXWRVDPSOHU���$IWHU�WKH�VDPSOH�KDV�HQWHUHG�WKH�/&��WKH�VDPSOH
VHSDUDWHV�LQWR�LWV�FKHPLFDO�FRPSRQHQWV�DV�LW�PRYHV�WKURXJK�WKH
/&�FROXPQ���7KH�VHSDUDWHG�FKHPLFDO�FRPSRQHQWV�SDVV�WKURXJK�D
WUDQVIHU�OLQH�DQG�WKHQ�HQWHU�WKH�/&4�06�GHWHFWRU�WR�EH�DQDO\]HG
RQH�DW�D�WLPH���<RX�FDQ�DOVR�LQWURGXFH�D�VDPSOH�GLUHFWO\�LQWR�WKH
06�GHWHFWRU�ZLWK�WKH�V\ULQJH�SXPS�

Figure 1-1.  Finnigan LCQ system

7KH�/&4�06�GHWHFWRU�FRQVLVWV�RI�DQ�DWPRVSKHULF�SUHVVXUH
LRQL]DWLRQ��$3,��VRXUFH��LRQ�RSWLFV��PDVV�DQDO\]HU��DQG�LRQ
GHWHFWLRQ�V\VWHP���7KH�LRQ�RSWLFV��PDVV�DQDO\]HU��LRQ�GHWHFWLRQ
V\VWHP��DQG�SDUW�RI�WKH�$3,�VRXUFH�DUH�HQFORVHG�LQ�D�YDFXXP
PDQLIROG���,RQL]DWLRQ�RI�WKH�VDPSOH�WDNHV�SODFH�LQ�WKH�$3,�VRXUFH�
7KH�VSHFLILF�SURFHVV�XVHG�WR�LRQL]H�WKH�VDPSOH�LV�UHIHUUHG�WR�DV�WKH
LRQL]DWLRQ�PRGH���7KH�LRQV�SURGXFHG�LQ�WKH�$3,�VRXUFH�DUH

�
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WUDQVPLWWHG�E\�WKH�LRQ�RSWLFV�LQWR�WKH�PDVV�DQDO\]HU��ZKHUH�WKH\
DUH�WUDSSHG�LQ�VWDEOH�RUELWV�E\�D�WLPH�YDU\LQJ�HOHFWULF�ILHOG���7KH
SRODULW\�RI�WKH�SRWHQWLDOV�DSSOLHG�WR�WKH�OHQVHV�LQ�WKH�$3,�VRXUFH
DQG�LRQ�RSWLFV�GHWHUPLQHV�ZKHWKHU�SRVLWLYHO\�FKDUJHG�LRQV�RU
QHJDWLYHO\�FKDUJHG�LRQV�DUH�WUDQVPLWWHG�WR�WKH�PDVV�DQDO\]HU�
<RX�FDQ�FRQILJXUH�WKH�/&4�WR�DQDO\]H�SRVLWLYHO\�RU�QHJDWLYHO\
FKDUJHG�LRQV��FDOOHG�WKH�SRVLWLYH�RU�QHJDWLYH�LRQ�SRODULW\�PRGH��
7KH�OHQVHV�LQ�WKH�$3,�VRXUFH�DQG�LRQ�RSWLFV�DFW�DV�D�JDWH�WR�VWDUW
DQG�VWRS�WKH�WUDQVPLVVLRQ�RI�LRQV�IURP�WKH�$3,�VRXUFH�WR�WKH�PDVV
DQDO\]HU���7KH�JDWH�LV�VHW�WR�WUDQVPLW�WKH�RSWLPXP�QXPEHU�RI�LRQV
WR�WKH�PDVV�DQDO\]HU�

7KH�PDVV�WR�FKDUJH�UDWLRV�RI�WKH�LRQV�SURGXFHG�LQ�WKH�$3,�VRXUFH
DUH�PHDVXUHG�E\�WKH�PDVV�DQDO\]HU���6HOHFWHG�LRQV�DUH�HMHFWHG
IURP�WKH�PDVV�DQDO\]HU�DQG�UHDFK�WKH�LRQ�GHWHFWLRQ�V\VWHP��ZKHUH
WKH\�SURGXFH�D�VLJQDO���7KH�LRQ�GHWHFWLRQ�V\VWHP�VLJQDO�LV�WKHQ
DPSOLILHG�E\�WKH�V\VWHP�HOHFWURQLFV�

7KH�LRQ�GHWHFWLRQ�V\VWHP�VLJQDO�LV�DQDO\]HG�E\�WKH�/&4�GDWD
V\VWHP���7KH�GDWD�V\VWHP�DOVR�VHUYHV�DV�WKH�XVHU�LQWHUIDFH�WR�WKH
06�GHWHFWRU��DXWRVDPSOHU��/&��DQG�V\ULQJH�SXPS���5HIHU�WR�WKH
RQOLQH�+HOS�RU�WKH�/&4�6RIWZDUH�0DQXDO�IRU�PRUH�LQIRUPDWLRQ
RQ�WKH�/&4�GDWD�SURFHVVLQJ�DQG�LQVWUXPHQW�FRQWURO�VRIWZDUH�

(DFK�VHTXHQFH�RI�ORDGLQJ�WKH�PDVV�DQDO\]HU�ZLWK�LRQV�IROORZHG�E\
PDVV�DQDO\VLV�RI�WKH�LRQV�LV�FDOOHG�D�VFDQ���7KH�/&4�XVHV�VHYHUDO
GLIIHUHQW�VFDQ�PRGHV�RI�GLIIHUHQW�VFDQ�SRZHUV�WR�ORDG��IUDJPHQW�
DQG�HMHFW�LRQV�IURP�WKH�PDVV�DQDO\]HU���7KH�DELOLW\�WR�YDU\�WKH
VFDQ�PRGHV�DQG�VFDQ�SRZHU��DV�ZHOO�DV�WKH�LRQL]DWLRQ�DQG�LRQ
SRODULW\�PRGHV��DIIRUGV�WKH�XVHU�JUHDW�IOH[LELOLW\�LQ�WKH
LQVWUXPHQWDWLRQ�IRU�VROYLQJ�FRPSOH[�DQDO\WLFDO�SUREOHPV�

7KLV�FKDSWHU�GHVFULEHV�WKH�IROORZLQJ�WRSLFV�

• ,RQ�SRODULW\�PRGHV

• ,RQL]DWLRQ�PRGHV

• 6FDQ�SRZHU

• 6FDQ�PRGHV

• 6FDQ�GDWD�W\SHV



INTRODUCTION
Ion Polarity Modes

Finnigan:  LCQ MS Detector Hardware Manual        1-3

1.1 Ion Polarity Modes

<RX�FDQ�RSHUDWH�WKH�/&4�LQ�HLWKHU�RI�WZR�LRQ�SRODULW\�PRGHV�
SRVLWLYH�RU�QHJDWLYH���%RWK�SRVLWLYHO\�FKDUJHG�DQG�QHJDWLYHO\
FKDUJHG�LRQV�DUH�IRUPHG�LQ�WKH�$3,�VRXUFH�RI�WKH�06�GHWHFWRU���7KH
/&4�FDQ�FRQWURO�ZKHWKHU�SRVLWLYH�LRQV�RU�QHJDWLYH�LRQV�DUH
WUDQVPLWWHG�WR�WKH�PDVV�DQDO\]HU�IRU�PDVV�DQDO\VLV�E\�FKDQJLQJ
WKH�SRODULW\�RI�WKH�SRWHQWLDOV�DSSOLHG�WR�WKH�$3,�VRXUFH�DQG�LRQ
RSWLFV���7KH�LRQ�RSWLFV�DUH�ORFDWHG�EHWZHHQ�WKH�$3,�VRXUFH�DQG�WKH
PDVV�DQDO\]HU�

7KH�LQIRUPDWLRQ�REWDLQHG�IURP�D�SRVLWLYH�LRQ�PDVV�VSHFWUXP�LV
GLIIHUHQW�IURP�DQG�FRPSOHPHQWDU\�WR�WKDW�REWDLQHG�IURP�D
QHJDWLYH�LRQ�VSHFWUXP���7KXV��WKH�DELOLW\�WR�REWDLQ�ERWK�SRVLWLYH�
LRQ�DQG�QHJDWLYH�LRQ�PDVV�VSHFWUD�DLGV�\RX�LQ�WKH�TXDOLWDWLYH
DQDO\VLV�RI�\RXU�VDPSOH���<RX�FDQ�FKRRVH�WKH�LRQ�SRODULW\�PRGH�DQG
LRQL]DWLRQ�PRGH�WR�REWDLQ�PD[LPXP�VHQVLWLYLW\�IRU�WKH�SDUWLFXODU
DQDO\VLV�RI�LQWHUHVW�
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1.2 Ionization Modes

<RX�FDQ�RSHUDWH�WKH�/&4�LQ�HLWKHU�RI�WZR�LRQL]DWLRQ�PRGHV��DV
IROORZV�

• (OHFWURVSUD\�LRQL]DWLRQ��(6,�

• $WPRVSKHULF�SUHVVXUH�FKHPLFDO�LRQL]DWLRQ��$3&,�

1.2.1 Electrospray Ionization

7KH�HOHFWURVSUD\�LRQL]DWLRQ��(6,��PRGH�WUDQVIRUPV�LRQV�LQ�VROXWLRQ
LQWR�LRQV�LQ�WKH�JDV�SKDVH����0DQ\�VDPSOHV�WKDW�SUHYLRXVO\�ZHUH
QRW�VXLWDEOH�IRU�PDVV�DQDO\VLV��IRU�H[DPSOH��KHDW�ODELOH�FRPSRXQGV
RU�KLJK�PROHFXODU�ZHLJKW�FRPSRXQGV��FDQ�EH�DQDO\]HG�E\�WKH�XVH
RI�(6,���(6,�FDQ�EH�XVHG�WR�DQDO\]H�DQ\�SRODU�FRPSRXQG�WKDW
PDNHV�D�SUHIRUPHG�LRQ�LQ�VROXWLRQ���7KH�WHUP�SUHIRUPHG�LRQ�FDQ
LQFOXGH�DGGXFW�LRQV���)RU�H[DPSOH��SRO\HWK\OHQH�JO\FROV�FDQ�EH
DQDO\]HG�IURP�D�VROXWLRQ�FRQWDLQLQJ�DPPRQLXP�DFHWDWH��EHFDXVH
RI�DGGXFW�IRUPDWLRQ�EHWZHHQ�WKH�1+4

��LRQV�LQ�WKH�VROXWLRQ�DQG
R[\JHQ�DWRPV�LQ�WKH�SRO\PHU���:LWK�(6,��WKH�UDQJH�RI�PROHFXODU
ZHLJKWV�WKDW�FDQ�EH�DQDO\]HG�E\�WKH�/&4�LV�JUHDWHU�WKDQ
��������X��GXH�WR�PXOWLSOH�FKDUJLQJ���(6,�LV�HVSHFLDOO\�XVHIXO�IRU
WKH�PDVV�DQDO\VLV�RI�SRODU�FRPSRXQGV��ZKLFK�LQFOXGH��ELRORJLFDO
SRO\PHUV��IRU�H[DPSOH��SURWHLQV��SHSWLGHV��JO\FRSURWHLQV��DQG
QXFOHRWLGHV���SKDUPDFHXWLFDOV�DQG�WKHLU�PHWDEROLWHV��DQG
LQGXVWULDO�SRO\PHUV��IRU�H[DPSOH��SRO\HWK\OHQH�JO\FROV��

,Q�(6,��LRQV�DUH�SURGXFHG�DQG�DQDO\]HG�DV�IROORZV�

1. The sample solution enters the ESI needle, to which a high
voltage is applied.

2. The ESI needle sprays the sample solution into a fine mist of
droplets that are electrically charged at their surface.

3. The electrical charge density at the surface of the droplets
increases as solvent evaporates from the droplets.

�����������������������������������������������

��5HIHU�WR�WKH�IROORZLQJ�SDSHUV�IRU�PRUH�LQIRUPDWLRQ�RQ�WKH�HOHFWURVSUD\
LRQL]DWLRQ�SURFHVV���)HQQ��-��%���0DQQ��0���0HQJ��&��.���:RQJ��6��)���:KLWHKRXVH�
&��0��0DVV�6SHFWURP��5HYLHZV��������������6PLWK��5��'���/RR��-��$���(GPRQGV��&�
*���%DULQDJD��&��-���8GVHWK��+��5��$QDO��&KHP������������������,NRQRPRX��0��*��
%ODGHV��$��7���.HEDUOH��3��$QDO��&KHP�����������������
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4. The electrical charge density at the surface of the droplets
increases to a critical point, known as the Rayleigh stability limit.
At this critical point, the droplets divide into smaller droplets
because the electrostatic repulsion is greater than the surface
tension.  The process is repeated many times to form very small
droplets.

5. From the very small, highly charged droplets, sample ions are
ejected into the gas phase by electrostatic repulsion.

6. The sample ions enter the MS detector and are analyzed.

)LJXUH�����VKRZV�WKH�VWHSV�LQ�WKH�IRUPDWLRQ�RI�LRQV�IURP�KLJKO\
FKDUJHG�GURSOHWV�

Figure 1-2.  ESI process in the positive ion polarity mode
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<RX�FDQ�XVH�WKH�(6,�PRGH�LQ�HLWKHU�SRVLWLYH�RU�QHJDWLYH�LRQ
SRODULW\�PRGH���7KH�LRQ�SRODULW\�PRGH�RI�FKRLFH�LV�GHWHUPLQHG�E\
WKH�SRODULW\�RI�WKH�SUHIRUPHG�LRQV�LQ�VROXWLRQ���$FLGLF�PROHFXOHV
IRUP�QHJDWLYH�LRQV�LQ�VROXWLRQ��DQG�EDVLF�PROHFXOHV�IRUP�SRVLWLYH
LRQV���7KH�HMHFWLRQ�RI�VDPSOH�LRQV�IURP�GURSOHWV�LV�IDFLOLWDWHG�LI�WKH
LRQLF�FKDUJH�DQG�VXUIDFH�FKDUJH�RI�WKH�GURSOHW�DUH�RI�WKH�VDPH
SRODULW\���7KXV��D�SRVLWLYHO\�FKDUJHG�QHHGOH�LV�XVHG�WR�DQDO\]H
SRVLWLYH�LRQV�DQG�D�QHJDWLYHO\�FKDUJHG�QHHGOH�LV�XVHG�WR�DQDO\]H
QHJDWLYH�LRQV�

6DPSOH�LRQV�FDQ�FDUU\�D�VLQJOH�FKDUJH�RU�PXOWLSOH�FKDUJHV���7KH
QXPEHU�RI�FKDUJHV�FDUULHG�E\�WKH�VDPSOH�LRQV�GHSHQGV�RQ�WKH
VWUXFWXUH�RI�WKH�DQDO\WH�RI�LQWHUHVW�DQG�WKH�FDUULHU�VROYHQW����,Q
(6,��WKH�EXIIHU�DQG�WKH�EXIIHU�VWUHQJWK�ERWK�KDYH�D�QRWLFHDEOH
HIIHFW�RQ�VHQVLWLYLW\���7KHUHIRUH��LW�LV�LPSRUWDQW�WR�FKRRVH�WKHVH
YDULDEOHV�FRUUHFWO\����,Q�WKH�FDVH�RI�KLJKHU�PROHFXODU�ZHLJKW
SURWHLQV�RU�SHSWLGHV��WKH�UHVXOWLQJ�PDVV�VSHFWUXP�FRQVLVWV
W\SLFDOO\�RI�D�VHULHV�RI�SHDNV�FRUUHVSRQGLQJ�WR�D�GLVWULEXWLRQ�RI
PXOWLSO\�FKDUJHG�DQDO\WH�LRQV�

7KH�(6,�SURFHVV�LV�HIIHFWHG�E\�GURSOHW�VL]H��VXUIDFH�FKDUJH��OLTXLG
VXUIDFH�WHQVLRQ��VROYHQW�YRODWLOLW\��DQG�LRQ�VROYDWLRQ�VWUHQJWK�
/DUJH�GURSOHWV�ZLWK�KLJK�VXUIDFH�WHQVLRQ��ORZ�YRODWLOLW\��VWURQJ�LRQ
VROYDWLRQ��ORZ�VXUIDFH�FKDUJH��DQG�KLJK�FRQGXFWLYLW\�SUHYHQW�JRRG
HOHFWURVSUD\�

2UJDQLF�VROYHQWV�VXFK�DV�PHWKDQRO��DFHWRQLWULOH��DQG�LVRSURS\O
DOFRKRO�DUH�VXSHULRU�WR�ZDWHU�IRU�(6,���9RODWLOH�DFLGV�DQG�EDVHV�DUH
JRRG��EXW�VDOWV�DERYH����P0�DQG�VWURQJ�DFLGV�DQG�EDVHV�DUH
H[WUHPHO\�GHWULPHQWDO�

7KH�UXOHV�IRU�D�JRRG�HOHFWURVSUD\�DUH�

• .HHS�VDOWV�RXW�RI�WKH�VROYHQW�V\VWHP

• 8VH�RUJDQLF�DTXHRXV�VROYHQW�V\VWHPV�DQG�YRODWLOH�DFLGV�DQG
EDVHV

• 2SWLPL]H�WKH�S+�RI�WKH�VROYHQW�V\VWHP�
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1.2.2 Atmospheric Pressure Chemical Ionization

$WPRVSKHULF�SUHVVXUH�FKHPLFDO�LRQL]DWLRQ��$3&,��LV�D�VRIW
LRQL]DWLRQ�WHFKQLTXH��EXW�QRW�DV�VRIW�DV�(6,���$3&,�LV�XVHG�WR
DQDO\]H�FRPSRXQGV�RI�PHGLXP�SRODULW\�WKDW�KDYH�VRPH�YRODWLOLW\�

,Q�$3&,��LRQV�DUH�SURGXFHG�DQG�DQDO\]HG�DV�IROORZV�

�� 7KH�$3&,�QR]]OH�VSUD\V�WKH�VDPSOH�VROXWLRQ�LQWR�D�ILQH�PLVW�RI
GURSOHWV�

�� 7KH�GURSOHWV�DUH�YDSRUL]HG�LQ�D�KLJK�WHPSHUDWXUH�WXEH��WKH
YDSRUL]HU��

�� $�KLJK�YROWDJH�LV�DSSOLHG�WR�D�QHHGOH�ORFDWHG�QHDU�WKH�H[LW�HQG
RI�WKH�WXEH���7KH�KLJK�YROWDJH�FUHDWHV�D�FRURQD�GLVFKDUJH�WKDW
IRUPV�UHDJHQW�LRQV�WKURXJK�D�VHULHV�RI�FKHPLFDO�UHDFWLRQV�ZLWK
VROYHQW�PROHFXOHV�DQG�QLWURJHQ�VKHDWK�JDV�

�� 7KH�UHDJHQW�LRQV�UHDFW�ZLWK�VDPSOH�PROHFXOHV�WR�IRUP�VDPSOH
LRQV�

�� 7KH�VDPSOH�LRQV�HQWHU�WKH�06�GHWHFWRU�DQG�DUH�DQDO\]HG�

)LJXUH�����VKRZV�WKH�$3&,�SURFHVV�IRU�D�SRVLWLYH�DGGXFW�LRQ
IRUPDWLRQ�

$3&,�LV�D�JDV�SKDVH�LRQL]DWLRQ�WHFKQLTXH���7KHUHIRUH��WKH�JDV
SKDVH�DFLGLWLHV�DQG�EDVLFLWLHV�RI�WKH�DQDO\WH�DQG�VROYHQW�YDSRU�SOD\
DQ�LPSRUWDQW�UROH�LQ�WKH�$3&,�SURFHVV�

,Q�WKH�SRVLWLYH�LRQ�PRGH��VDPSOH�LRQL]DWLRQ�RFFXUV�LQ�D�VHULHV�RI
UHDFWLRQV�WKDW�VWDUW�ZLWK�WKH�HOHFWURQ�LQLWLDWHG�FDWLRQ�IRUPDWLRQ�
7\SLFDO�H[DPSOHV�RI�SULPDU\��VHFRQGDU\��DQG�DGGXFW�LRQ�IRUPDWLRQ
DUH�VKRZQ�EHORZ�

3ULPDU\�LRQ�IRUPDWLRQ

H−���12��→�12
������H−

6HFRQGDU\�LRQ�IRUPDWLRQ

12
�����+22�→�12���+22

��

+22
�����+22�→�+32

����+2�

3URWRQ�WUDQVIHU
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+32
����0�→��0�+�����+22

,Q�QHJDWLYH�LRQ�PRGH���0�+�−�LV�W\SLFDOO\�IRUPHG�E\�WKH
DEVWUDFWLRQ�RI�D�SURWRQ�E\�2+−�

$3&,�LV�W\SLFDOO\�XVHG�WR�DQDO\]H�VPDOO�PROHFXOHV�ZLWK�PROHFXODU
ZHLJKWV�XS�WR�DERXW������X���$3&,�LV�D�YHU\�UREXVW�LRQL]DWLRQ
WHFKQLTXH���,W�LV�QRW�DIIHFWHG�E\�PLQRU�FKDQJHV�LQ�PRVW�YDULDEOHV
VXFK�DV�FKDQJHV�LQ�EXIIHU�RU�EXIIHU�VWUHQJWK�

<RX�FDQ�XVH�$3&,�LQ�SRVLWLYH�RU�QHJDWLYH�LRQ�SRODULW\�PRGH���)RU
PRVW�PROHFXOHV��WKH�SRVLWLYH�LRQ�PRGH�SURGXFHV�D�VWURQJHU�LRQ
FXUUHQW���7KLV�LV�HVSHFLDOO\�WUXH�IRU�PROHFXOHV�ZLWK�RQH�RU�PRUH
EDVLF�QLWURJHQ��RU�RWKHU�EDVLF��DWRPV���$Q�H[FHSWLRQ�WR�WKH�JHQHUDO
UXOH�DUH�PROHFXOHV�ZLWK�DFLGLF�VLWHV�VXFK�DV�FDUER[\OLF�DFLGV�DQG
DFLG�DOFRKROV��ZKLFK�SURGXFH�PRUH�QHJDWLYH�LRQV�WKDQ�SRVLWLYH�LRQV�

$OWKRXJK��LQ�JHQHUDO��IHZHU�QHJDWLYH�LRQV�DUH�SURGXFHG�WKDQ
SRVLWLYH�LRQV��QHJDWLYH�LRQ�SRODULW\�LV�VRPHWLPHV�WKH�PRGH�RI
FKRLFH���7KLV�LV�EHFDXVH�WKH�QHJDWLYH�LRQ�SRODULW\�PRGH�VRPHWLPHV
JHQHUDWHV�OHVV�FKHPLFDO�QRLVH�WKDQ�GRHV�WKH�SRVLWLYH�PRGH���7KXV�
VHOHFWLYLW\�PLJKW�EH�EHWWHU�LQ�WKH�QHJDWLYH�LRQ�PRGH�WKDQ�LQ�WKH
SRVLWLYH�LRQ�PRGH�

Figure 1-3.  APCI process in the positive ion polarity mode
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1RWH���%HFDXVH�$3&,�DQG�(6,�XVH�WKH�VDPH�$3,�VWDFN��WKDW�LV��WKH
SRUWLRQ�RI�WKH�$3,�VRXUFH�WKDW�LV�XQGHU�YDFXXP���\RX�FDQ�VZLWFK
EHWZHHQ�WKHVH�WZR�LRQL]DWLRQ�WHFKQLTXHV�LQ�MXVW�D�IHZ�PLQXWHV�
6ZLWFKLQJ�LRQL]DWLRQ�PRGHV�PHUHO\�LQYROYHV�VZLWFKLQJ�WKH�SUREHV
DQG�GRHV�QRW�EUHDN�YDFXXP�
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1.3 Scan Power

,RQV�WKDW�DUH�SURGXFHG�LQ�WKH�LRQ�VRXUFH�DUH�RIWHQ�UHIHUUHG�WR�DV
SDUHQW�LRQV���7KHVH�SDUHQW�LRQV�FDQ�EH�PDVV�DQDO\]HG�WR�SURGXFH
D�PDVV�VSHFWUXP���$OWHUQDWLYHO\��E\�YDU\LQJ�WKH�5)�YROWDJHV�RI�WKH
PDVV�DQDO\]HU��/&4�FDQ�ILUVW�HMHFW�DOO�LRQV�H[FHSW�IRU�VHYHUDO
VHOHFWHG�SDUHQW�LRQV�DQG�WKHQ�FROOLGH�WKHVH�LRQV�ZLWK�EDFNJURXQG
JDV�WKDW�LV�SUHVHQW�LQ�WKH�PDVV�DQDO\]HU���7KH�FROOLVLRQV�RI�WKH
VHOHFWHG�SDUHQW�LRQV�ZLWK�WKH�EDFNJURXQG�JDV�PD\�FDXVH�WKHP�WR
IUDJPHQW�LQWR�SURGXFW�LRQV���7KH�SURGXFW�LRQV�FDQ�EH�PDVV
DQDO\]HG�RU�IUDJPHQWHG�IXUWKHU�

7KH�QXPEHU�RI�VWDJHV�RI�PDVV�DQDO\VLV�LV�RIWHQ�UHSUHVHQWHG�DV
06Q�ZKHUH�Q�LV�WKH�VFDQ�SRZHU����(DFK�VWDJH�RI�PDVV�DQDO\VLV
LQFOXGHV�DQ�LRQ�VWRUDJH�VWHS����/&4�VXSSRUWV�VFDQ�SRZHUV�IURP
Q� ���WR�Q� ������7KH�KLJKHU�WKH�VFDQ�SRZHU��WKH�PRUH�VWUXFWXUDO
LQIRUPDWLRQ�LV�REWDLQHG�DERXW�WKH�DQDO\WH�

7KH�WHQ�VFDQ�SRZHUV�VXSSRUWHG�E\�/&4�FDQ�EH�JURXSHG�DV�IROORZV�

• 06�VFDQ��Q� ���

• 06�06�VFDQ��Q� ���

• 06Q�VFDQ��Q� ���WR�Q� ����

1.3.1 MS Scan

$Q�06�RU�PDVV�VSHFWURPHWU\�VFDQ�FRUUHVSRQGV�WR�D�VLQJOH�VWDJH
RI�PDVV�DQDO\VLV��WKDW�LV��D�VFDQ�SRZHU�RI�Q� ������$Q�06�VFDQ
LQYROYHV�RQO\�SDUHQW�LRQV��DQG�QR�IUDJPHQWDWLRQ�RI�WKH�SDUHQW�LRQV
WDNHV�SODFH���$Q�06�VFDQ�FDQ�EH�D�IXOO�VFDQ�H[SHULPHQW�RU�D
VHOHFWHG�LRQ�PRQLWRULQJ��6,0��H[SHULPHQW��VHH�EHORZ��

1.3.2 MS/MS Scan

$Q�06�06�VFDQ�FRUUHVSRQGV�WR�WZR�VWDJHV�RI�PDVV�DQDO\VLV��Q� ��
VFDQ�SRZHU����,Q�DQ�06�06�VFDQ��SDUHQW�LRQV�DUH�IUDJPHQWHG�LQWR
SURGXFW�LRQV���$Q�06�06�VFDQ�FDQ�EH�D�IXOO�VFDQ�H[SHULPHQW�RU�D
VHOHFWHG�UHDFWLRQ�PRQLWRULQJ��650��H[SHULPHQW��VHH�EHORZ��
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1.3.3 MSn Scan

$Q�06Q�VFDQ�LQYROYHV�WKUHH�WR�WHQ�VWDJHV�RI�PDVV�DQDO\VLV��Q� ��
WR�Q� ����VFDQ�SRZHU����>+RZHYHU��WKH�WHUP�FDQ�DOVR�EH�DSSOLHG�WR
RQH�VWDJH�RI�PDVV�DQDO\VLV��ZLWK�Q� ����RU�WR�WZR�VWDJHV�RI�PDVV
DQDO\VLV��ZLWK�Q� ����@��$Q�06Q�VFDQ�FDQ�EH�HLWKHU�D�IXOO�VFDQ
H[SHULPHQW�RU�D�FRQVHFXWLYH�UHDFWLRQ�PRQLWRULQJ��&50�
H[SHULPHQW��VHH�EHORZ��
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1.4 Scan Modes

<RX�FDQ�RSHUDWH�WKH�/&4�LQ�WKH�IROORZLQJ�VFDQ�PRGHV�

• )XOO�VFDQ

• 6HOHFWHG�LRQ�PRQLWRULQJ��6,0�

• 6HOHFWHG�UHDFWLRQ�PRQLWRULQJ��650�

• &RQVHFXWLYH�UHDFWLRQ�PRQLWRULQJ��&50�

• =RRP6FDQ

1.4.1 Full Scan

7KH�IXOO�VFDQ�VFDQ�PRGH�SURYLGHV�D�IXOO�PDVV�VSHFWUXP�RI�HDFK
DQDO\WH�RU�SDUHQW�LRQ���:LWK�IXOO�VFDQ��LQ�WKH�ODVW�VWHS�RI�PDVV
DQDO\VLV��WKH�LRQ�VFDQ�RXW�VWHS��WKH�PDVV�DQDO\]HU�LV�VFDQQHG�IURP
WKH�ILUVW�PDVV�WR�WKH�ODVW�PDVV�ZLWKRXW�LQWHUUXSWLRQ�

)XOO�VFDQ�VFDQ�PRGH�SURYLGHV�PRUH�LQIRUPDWLRQ�DERXW�DQ�DQDO\WH
WKDQ�GRHV�VHOHFWHG�LRQ�PRQLWRULQJ��6,0���VHOHFWHG�UHDFWLRQ
PRQLWRULQJ��650���RU�FRQVHFXWLYH�UHDFWLRQ�PRQLWRULQJ��&50���EXW
IXOO�VFDQ�GRHV�QRW�SURYLGH�WKH�VHQVLWLYLW\�WKDW�FDQ�EH�DFKLHYHG�E\
WKH�RWKHU�VFDQ�PRGHV�

7KH�IXOO�VFDQ�VFDQ�PRGH�LQFOXGHV�WKH�IROORZLQJ�

• 6LQJOH�VWDJH�IXOO�VFDQ

• 7ZR�VWDJH�IXOO�VFDQ

• 0XOWL�VWDJH�IXOO�VFDQ

1.4.1.1 Single-Stage Full Scan

7KH�VLQJOH�VWDJH�IXOO�VFDQ�PRGH�KDV�RQH�VWDJH�RI�PDVV�DQDO\VLV
�Q� ���VFDQ�SRZHU����:LWK�VLQJOH�VWDJH�IXOO�VFDQ�PRGH��WKH�LRQV
IRUPHG�LQ�WKH�LRQ�VRXUFH�DUH�VWRUHG�LQ�WKH�PDVV�DQDO\]HU���7KHQ�
WKHVH�LRQV�DUH�VHTXHQWLDOO\�VFDQQHG�RXW�RI�WKH�PDVV�DQDO\]HU�WR
SURGXFH�D�IXOO�PDVV�VSHFWUXP�
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6LQJOH�VWDJH�IXOO�VFDQ�H[SHULPHQWV�FDQ�EH�XVHG�WR�GHWHUPLQH�WKH
PROHFXODU�ZHLJKW�RI�XQNQRZQ�FRPSRXQGV�RU�WKH�PROHFXODU�ZHLJKW
RI�HDFK�FRPSRQHQW�LQ�D�PL[WXUH�RI�XQNQRZQ�FRPSRXQGV���)RU
H[DPSOH��\RX�QHHG�D�IXOO�VFDQ�WR�GHWHUPLQH�WKH�PROHFXODU�ZHLJKW�RI
HDFK�FRPSRQHQW�RI�D�PL[WXUH�RI�XQNQRZQ�FRPSRXQGV��EHFDXVH�\RX
GR�QRW�NQRZ�ZKDW�PDVVHV�WR�H[SHFW�IURP�WKH�PL[WXUH�

7R�XVH�WKH�6,0��650��RU�&50�VFDQ�PRGH��\RX�QHHG�WR�NQRZ�ZKDW
LRQV�\RX�DUH�ORRNLQJ�IRU�EHIRUH�\RX�FDQ�SHUIRUP�DQ�H[SHULPHQW�
7KXV��IRU�6,0��650��RU�&50�\RX�FDQ�XVH�D�IXOO�VFDQ�WR�GHWHUPLQH
WKH�LGHQWLW\�RI�DQ�DQDO\WH�DQG�REWDLQ�LWV�PDVV�VSHFWUXP���7KHQ�
\RX�PLJKW�XVH�6,0��650��RU�&50�WR�GR�URXWLQH�TXDQWLWDWLYH
DQDO\VLV�RI�WKH�FRPSRXQG�

1.4.1.2 Two-Stage Full Scan

7KH�WZR�VWDJH�IXOO�VFDQ�PRGH�KDV�WZR�VWDJHV�RI�PDVV�DQDO\VLV
�Q� ���VFDQ�SRZHU����,Q�WKH�ILUVW�VWDJH�RI�PDVV�DQDO\VLV��WKH�LRQV
IRUPHG�LQ�WKH�LRQ�VRXUFH�DUH�VWRUHG�LQ�WKH�PDVV�DQDO\]HU���7KHQ�
LRQV�RI�RQH�PDVV�WR�FKDUJH�UDWLR��WKH�SDUHQW�LRQV��DUH�VHOHFWHG�DQG
DOO�RWKHU�LRQV�DUH�HMHFWHG�IURP�WKH�PDVV�DQDO\]HU���7KH�SDUHQW�LRQV
DUH�H[FLWHG�VR�WKDW�WKH\�FROOLGH�ZLWK�EDFNJURXQG�JDV�WKDW�LV
SUHVHQW�LQ�WKH�PDVV�DQDO\]HU���7KH�FROOLVLRQV�RI�WKH�SDUHQW�LRQV
FDXVH�WKHP�WR�IUDJPHQW�WR�SURGXFH�RQH�RU�PRUH�SURGXFW�LRQV�

,Q�WKH�VHFRQG�VWDJH�RI�PDVV�DQDO\VLV��WKH�SURGXFW�LRQV�DUH�VWRUHG
LQ�WKH�PDVV�DQDO\]HU���7KHQ��WKH\�DUH�VHTXHQWLDOO\�VFDQQHG�RXW�RI
WKH�PDVV�DQDO\]HU�WR�SURGXFH�D�IXOO�SURGXFW�LRQ�PDVV�VSHFWUXP�

7KH�WZR�VWDJH�IXOO�VFDQ�PRGH�JLYHV�\RX�PRUH�LQIRUPDWLRQ�DERXW�D
VDPSOH�WKDQ�GRHV�650��EXW�WZR�VWDJH�IXOO�VFDQ�PRGH�GRHV�QRW
\LHOG�WKH�VSHHG�WKDW�FDQ�EH�DFKLHYHG�E\�650���:LWK�WZR�VWDJH�IXOO
VFDQ��\RX�VSHQG�PRUH�WLPH�PRQLWRULQJ�WKH�SURGXFW�LRQV�WKDQ�\RX
GR�LQ�650���7KXV��WZR�VWDJH�IXOO�VFDQ�SURYLGHV�JUHDWHU
LQIRUPDWLRQ��EXW�ORZHU�VSHHG�WKDQ�650�GRHV�

7R�XVH�WKH�650�VFDQ�PRGH��\RX�QHHG�WR�NQRZ�ZKDW�UHDFWLRQ�\RX
DUH�ORRNLQJ�IRU�EHIRUH�\RX�FDQ�SHUIRUP�DQ�H[SHULPHQW���7KXV��IRU
650�\RX�PLJKW�XVH�RQH�VWDJH�IXOO�VFDQ�PRGH�WR�GHWHUPLQH�WKH
SDUHQW�PDVV�VSHFWUXP�DQG�WZR�VWDJH�IXOO�VFDQ�PRGH�WR�GHWHUPLQH
WKH�SURGXFW�PDVV�VSHFWUD�IRU�SDUHQW�LRQV�RI�LQWHUHVW���7KHQ��\RX
PLJKW�XVH�650�WR�GR�URXWLQH�TXDQWLWDWLYH�DQDO\VLV�RI�WKH
FRPSRXQG�



INTRODUCTION
Scan Modes

1-14        Finnigan:  LCQ MS Detector Hardware Manual

1.4.1.3 Multi-Stage Full Scan

7KH�PXOWL�VWDJH�IXOO�VFDQ�PRGH�LV�D�IXOO�VFDQ�PRGH�ZLWK�WKUHH�WR
WHQ�VWDJHV�RI�PDVV�DQDO\VLV��Q� ���WR�Q� ����VFDQ�SRZHU����,Q�WKH
ILUVW�VWDJH�RI�PDVV�DQDO\VLV��WKH�LRQV�IRUPHG�LQ�WKH�LRQ�VRXUFH�DUH
VWRUHG�LQ�WKH�PDVV�DQDO\]HU���7KHQ��LRQV�RI�RQH�PDVV�WR�FKDUJH
UDWLR��WKH�SDUHQW�LRQV��DUH�VHOHFWHG�DQG�DOO�RWKHU�LRQV�DUH�HMHFWHG
IURP�WKH�PDVV�DQDO\]HU���7KH�SDUHQW�LRQV�DUH�H[FLWHG�VR�WKDW�WKH\
FROOLGH�ZLWK�EDFNJURXQG�JDV�WKDW�LV�SUHVHQW�LQ�WKH�PDVV�DQDO\]HU�
7KH�FROOLVLRQV�RI�WKH�SDUHQW�LRQV�FDXVH�WKHP�WR�IUDJPHQW�WR
SURGXFH�RQH�RU�PRUH�SURGXFW�LRQV�

,Q�WKH�VHFRQG�VWDJH�RI�PDVV�DQDO\VLV��WKH�SURGXFW�LRQV�DUH�VWRUHG
LQ�WKH�PDVV�DQDO\]HU���7KHQ��SURGXFW�LRQV�RI�RQH�PDVV�WR�FKDUJH
UDWLR�DUH�VHOHFWHG�DQG�DOO�RWKHU�LRQV�DUH�HMHFWHG�IURP�WKH�PDVV
DQDO\]HU���7KH�VHOHFWHG�SURGXFW�LRQV�QRZ�EHFRPH�WKH�QHZ�SDUHQW
LRQV�IRU�WKH�QH[W�VWDJH�RI�PDVV�DQDO\VLV���7KH�QHZ�SDUHQW�LRQV�DUH
H[FLWHG�VR�WKDW�WKH\�FROOLGH�ZLWK�EDFNJURXQG�JDV���7KH�FROOLVLRQV�RI
WKH�QHZ�SDUHQW�LRQV�FDXVH�WKHP�WR�IUDJPHQW�WR�SURGXFH�RQH�RU
PRUH�QHZ�SURGXFW�LRQV�

,Q�WKH�WKLUG�VWDJH�RI�PDVV�DQDO\VLV��WKH�QHZ�SURGXFW�LRQV�DUH
VWRUHG�LQ�WKH�PDVV�DQDO\]HU���7KH�SURFHVV�GHVFULEHG�LQ�WKH
SUHYLRXV�SDUDJUDSK�LV�UHSHDWHG�XS�WR�VHYHQ�PRUH�WLPHV�XQWLO�WKH
ILQDO�SURGXFW�LRQV�RI�LQWHUHVW�DUH�SURGXFHG�

,Q�WKH�QWK�VWDJH�RI�PDVV�DQDO\VLV��WKH�ILQDO�SURGXFW�LRQV�DUH�VWRUHG
LQ�WKH�PDVV�DQDO\]HU���7KHQ��WKH\�DUH�VHTXHQWLDOO\�VFDQQHG�RXW�RI
WKH�PDVV�DQDO\]HU�WR�SURGXFH�D�IXOO�ILQDO�SURGXFW�LRQ�PDVV
VSHFWUXP�

1.4.2 Selected Ion Monitoring

6HOHFWHG�LRQ�PRQLWRULQJ��6,0��LV�D�VLQJOH�VWDJH��Q� ���VFDQ
SRZHU��WHFKQLTXH�LQ�ZKLFK�D�SDUWLFXODU�LRQ�RU�VHW�RI�LRQV�LV
PRQLWRUHG���,Q�WKH�6,0�VFDQ�PRGH��WKH�LRQV�IRUPHG�LQ�WKH�LRQ
VRXUFH�DUH�VWRUHG�LQ�WKH�PDVV�DQDO\]HU���,RQV�RI�RQH�RU�PRUH�PDVV�
WR�FKDUJH�UDWLRV�DUH�VHOHFWHG�DQG�DOO�RWKHU�LRQV�DUH�HMHFWHG�IURP�WKH
PDVV�DQDO\]HU���7KHQ��WKH�VHOHFWHG�LRQV�DUH�VHTXHQWLDOO\�VFDQQHG
RXW�RI�WKH�PDVV�DQDO\]HU�WR�SURGXFH�D�6,0�PDVV�VSHFWUXP�

6,0�H[SHULPHQWV�DUH�XVHIXO�LQ�GHWHFWLQJ�VPDOO�TXDQWLWLHV�RI�D
WDUJHW�FRPSRXQG�LQ�D�FRPSOH[�PL[WXUH�ZKHQ�WKH�PDVV�VSHFWUXP�RI
WKH�WDUJHW�FRPSRXQG�LV�NQRZQ���7KXV��6,0�LV�XVHIXO�LQ�WUDFH
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DQDO\VLV�DQG�LQ�WKH�UDSLG�VFUHHQLQJ�RI�D�ODUJH�QXPEHU�RI�VDPSOHV
IRU�D�WDUJHW�FRPSRXQG�

%HFDXVH�RQO\�D�IHZ�LRQV�DUH�PRQLWRUHG��6,0�FDQ�SURYLGH�ORZHU
GHWHFWLRQ�OLPLWV�DQG�JUHDWHU�VSHHG�WKDQ�D�VLQJOH�VWDJH�IXOO�VFDQ
DQDO\VLV�FDQ�SURYLGH���6,0�DFKLHYHV�ORZHU�GHWHFWLRQ�OLPLWV�EHFDXVH
PRUH�WLPH�LV�VSHQW�PRQLWRULQJ�VLJQLILFDQW�LRQV�WKDW�DUH�NQRZQ�WR
RFFXU�LQ�WKH�PDVV�VSHFWUXP�RI�WKH�WDUJHW�VDPSOH���6,0�DFKLHYHV
JUHDWHU�VSHHG�EHFDXVH�RQO\�D�IHZ�LRQV�RI�LQWHUHVW�DUH�PRQLWRUHG�
UHJLRQV�RI�WKH�VSHFWUXP�WKDW�DUH�HPSW\�RU�KDYH�QR�LRQV�RI�LQWHUHVW
DUH�QRW�PRQLWRUHG�

6,0�FDQ�LPSURYH�WKH�GHWHFWLRQ�OLPLW�DQG�GHFUHDVH�DQDO\VLV�WLPH�
EXW�LW�FDQ�DOVR�UHGXFH�VSHFLILFLW\���,Q�6,0��RQO\�VSHFLILF�LRQV�DUH
PRQLWRUHG���7KHUHIRUH��DQ\�FRPSRXQG�WKDW�SURGXFHV�WKRVH�LRQV
DSSHDUV�WR�EH�WKH�WDUJHW�FRPSRXQG���7KXV��D�IDOVH�SRVLWLYH�UHVXOW
FDQ�EH�REWDLQHG�

1.4.3 Selected Reaction Monitoring

6HOHFWHG�UHDFWLRQ�PRQLWRULQJ��650��LV�D�WZR�VWDJH��Q� ���VFDQ
SRZHU��WHFKQLTXH�LQ�ZKLFK�SDUHQW�LRQ�DQG�SURGXFW�LRQ�SDLUV�DUH
PRQLWRUHG�

,Q�WKH�ILUVW�VWDJH�RI�PDVV�DQDO\VLV��WKH�LRQV�IRUPHG�LQ�WKH�LRQ
VRXUFH�DUH�VWRUHG�LQ�WKH�PDVV�DQDO\]HU���,RQV�RI�RQH�PDVV�WR�
FKDUJH�UDWLR��WKH�SDUHQW�LRQV��DUH�VHOHFWHG�DQG�DOO�RWKHU�LRQV�DUH
HMHFWHG�IURP�WKH�PDVV�DQDO\]HU���7KHQ��WKH�SDUHQW�LRQV�DUH�H[FLWHG
VR�WKDW�WKH\�FROOLGH�ZLWK�EDFNJURXQG�JDV�WKDW�LV�SUHVHQW�LQ�WKH
PDVV�DQDO\]HU���7KH�FROOLVLRQV�RI�WKH�SDUHQW�LRQV�FDXVH�WKHP�WR
IUDJPHQW�WR�SURGXFH�RQH�RU�PRUH�SURGXFW�LRQV�

,Q�WKH�VHFRQG�VWDJH�RI�PDVV�DQDO\VLV��WKH�SURGXFW�LRQV�DUH�VWRUHG
LQ�WKH�PDVV�DQDO\]HU���,RQV�RI�RQH�RU�PRUH�PDVV�WR�FKDUJH�UDWLRV
DUH�VHOHFWHG�DQG�DOO�RWKHU�LRQV�DUH�HMHFWHG�IURP�WKH�PDVV�DQDO\]HU�
7KHQ��WKH�VHOHFWHG�LRQV�DUH�VHTXHQWLDOO\�VFDQQHG�RXW�RI�WKH�PDVV
DQDO\]HU�WR�SURGXFH�DQ�650�SURGXFW�LRQ�PDVV�VSHFWUXP�

/LNH�6,0��650�DOORZV�IRU�WKH�YHU\�UDSLG�DQDO\VLV�RI�WUDFH
FRPSRQHQWV�LQ�FRPSOH[�PL[WXUHV���+RZHYHU��EHFDXVH�\RX�DUH
PRQLWRULQJ�SDLUV�RI�LRQV��RQH�SURGXFW�LRQ�IRU�HDFK�SDUHQW�LRQ���WKH
VSHFLILFLW\�REWDLQHG�LQ�650�FDQ�EH�PXFK�JUHDWHU�WKDQ�WKDW
REWDLQHG�LQ�6,0���7KXV��\RX�DUH�YHU\�XQOLNHO\�WR�JHW�D�IDOVH
SRVLWLYH�UHVXOW�ZLWK�650���7R�JHW�D�IDOVH�SRVLWLYH�UHVXOW��WKH
LQWHUIHULQJ�FRPSRXQG�PXVW�GR�WKH�IROORZLQJ���)LUVW��LW�PXVW�IRUP�D
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SDUHQW�LRQ�RI�WKH�VDPH�PDVV�WR�FKDUJH�UDWLR�DV�WKH�VHOHFWHG�SDUHQW
LRQ�IURP�WKH�WDUJHW�FRPSRXQG���6HFRQG��LW�PXVW�DOVR�IUDJPHQW�WR
IRUP�D�SURGXFW�LRQ�RI�WKH�VDPH�PDVV�WR�FKDUJH�UDWLR�DV�WKH
VHOHFWHG�SURGXFW�LRQ�IURP�WKH�WDUJHW�FRPSRXQG�

1.4.4 Consecutive Reaction Monitoring

&RQVHFXWLYH�UHDFWLRQ�PRQLWRULQJ��&50��LV�WKH�PXOWL�VWDJH
�Q� ���WR�Q� ����VFDQ�SRZHU��DQDORJ�RI�6,0��Q� ����DQG�650
�Q� �����LQ�ZKLFK�D�PXOWL�VWHS�UHDFWLRQ�SDWK�LV�PRQLWRUHG���,Q�WKH
ILUVW�VWDJH�RI�PDVV�DQDO\VLV��WKH�LRQV�IRUPHG�LQ�WKH�LRQ�VRXUFH�DUH
VWRUHG�LQ�WKH�PDVV�DQDO\]HU���,RQV�RI�RQH�PDVV�WR�FKDUJH�UDWLR��WKH
SDUHQW�LRQV��DUH�VHOHFWHG�DQG�DOO�RWKHU�LRQV�DUH�HMHFWHG�IURP�WKH
PDVV�DQDO\]HU���7KH�SDUHQW�LRQV�DUH�H[FLWHG�VR�WKDW�WKH\�FROOLGH
ZLWK�EDFNJURXQG�JDV�WKDW�LV�SUHVHQW�LQ�WKH�PDVV�DQDO\]HU���7KH
FROOLVLRQV�RI�WKH�SDUHQW�LRQV�FDXVH�WKHP�WR�IUDJPHQW�WR�SURGXFH�RQH
RU�PRUH�SURGXFW�LRQV�

,Q�WKH�VHFRQG�VWDJH�RI�PDVV�DQDO\VLV��WKH�SURGXFW�LRQV�DUH�VWRUHG
LQ�WKH�PDVV�DQDO\]HU���3URGXFW�LRQV�RI�RQH�PDVV�WR�FKDUJH�UDWLR�DUH
WKHQ�VHOHFWHG�DQG�DOO�RWKHU�LRQV�DUH�HMHFWHG�IURP�WKH�PDVV
DQDO\]HU���7KH�VHOHFWHG�SURGXFW�LRQV�QRZ�EHFRPH�WKH�QHZ�SDUHQW
LRQV�IRU�WKH�QH[W�VWDJH�RI�PDVV�DQDO\VLV���7KH�QHZ�SDUHQW�LRQV�DUH
H[FLWHG�VR�WKDW�WKH\�FROOLGH�ZLWK�EDFNJURXQG�JDV���7KH�FROOLVLRQV�RI
WKH�QHZ�SDUHQW�LRQV�FDXVH�WKHP�WR�IUDJPHQW�WR�SURGXFH�RQH�RU
PRUH�QHZ�SURGXFW�LRQV�

,Q�WKH�WKLUG�VWDJH�RI�PDVV�DQDO\VLV��WKH�QHZ�SURGXFW�LRQV�DUH
VWRUHG�LQ�WKH�PDVV�DQDO\]HU���7KH�SURFHVV�GHVFULEHG�LQ�WKH
SUHYLRXV�SDUDJUDSK�LV�UHSHDWHG�XS�WR�VHYHQ�PRUH�WLPHV�XQWLO�WKH
ILQDO�SURGXFW�LRQV�RI�LQWHUHVW�DUH�SURGXFHG�

,Q�WKH�QWK�VWDJH�RI�PDVV�DQDO\VLV��WKH�ILQDO�SURGXFW�LRQV�DUH�VWRUHG
LQ�WKH�PDVV�DQDO\]HU���,RQV�RI�RQH�RU�PRUH�PDVV�WR�FKDUJH�UDWLRV
DUH�VHOHFWHG�DQG�DOO�RWKHU�LRQV�DUH�HMHFWHG�IURP�WKH�PDVV�DQDO\]HU�
7KHQ��WKH�VHOHFWHG�LRQV�DUH�VHTXHQWLDOO\�VFDQQHG�RXW�RI�WKH�PDVV
DQDO\]HU�WR�SURGXFH�D�&50�ILQDO�SURGXFW�LRQ�PDVV�VSHFWUXP�

,Q�&50��WKH�VSHFLILFLW\�LQFUHDVHV�DV�WKH�QXPEHU�RI�FRQVHFXWLYH
UHDFWLRQV�WKDW�\RX�PRQLWRU�LQFUHDVHV���+RZHYHU��WKH�VHQVLWLYLW\
GHFUHDVHV�DV�WKH�QXPEHU�RI�FRQVHFXWLYH�UHDFWLRQV�WKDW�\RX�PRQLWRU
LQFUHDVHV¦HVSHFLDOO\�LI�WKHUH�DUH�PDQ\�IUDJPHQWDWLRQ�SDWKZD\V
DYDLODEOH�WR�WKH�LRQ�
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1.4.5 ZoomScan

7KH�GHWHUPLQDWLRQ�RI�WKH�PDVV�RI�DQ�LRQ�IURP�LWV�PDVV�WR�FKDUJH
UDWLR�PD\�EH�FRPSOLFDWHG�E\�WKH�IDFW�WKDW�WKH�FKDUJH�VWDWH�RI�WKH
LRQ�PD\�EH�XQNQRZQ���=RRP6FDQ�LV�D�KLJK�UHVROXWLRQ�06�VFDQ
PRGH�LQ�ZKLFK�/&4�SHUIRUPV�D�KLJK�UHVROXWLRQ�VFDQ�WKDW�DOORZV
\RX�WR�GHWHUPLQH�WKH�FKDUJH�VWDWH�DQG�PROHFXODU�ZHLJKW�RI�DQ�LRQ�
/&4�FRQGXFWV�D�KLJK�UHVROXWLRQ�VFDQ�RI����X�ZLGWK�DQG�HYDOXDWHV
WKH���&����&�LVRWRSLF�VHSDUDWLRQ�RI�D�VSHFLILHG�LRQ�RU�LRQV���,I�WKH
LVRWRSLF�SHDNV�DUH���X�DSDUW��WKH�LRQ�KDV�D�FKDUJH�VWDWH�RI�±����,I
WKH�LVRWRSLF�SHDNV�DUH�����X�DSDUW��WKH�LRQ�KDV�D�FKDUJH�VWDWH�RI�±��
,I�WKH�LVRWRSLF�SHDNV�DUH������X�DSDUW��WKH�LRQ�KDV�D�FKDUJH�VWDWH�RI
±���HWF���<RX�FDQ�WKHQ�GHWHUPLQH�WKH�PROHFXODU�ZHLJKW�RI�WKH�LRQ
IURP�D�NQRZOHGJH�RI�WKH�FKDUJH�VWDWH�DQG�PDVV�WR�FKDUJH�UDWLR�RI
WKH�LRQ���<RX�PD\�FRQGXFW�D�=RRP6FDQ�DQDO\VLV�RI�XS�WR�WHQ�LRQV
E\�VSHFLI\LQJ�WKH�PDVV�WR�FKDUJH�UDWLRV�RI�WKH�LRQV�
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1.5 Scan Data Types

<RX�FDQ�DFTXLUH�DQG�GLVSOD\�PDVV�VSHFWUDO�GDWD��LQWHQVLW\�YHUVXV
PDVV�WR�FKDUJH�UDWLR��ZLWK�WKH�/&4�LQ�RQH�RI�WZR�VFDQ�GDWD�W\SHV�

• 3URILOH�VFDQ

• &HQWURLG�VFDQ

1.5.1 Profile Scan

,Q�WKH�SURILOH�VFDQ�GDWD�W\SH��\RX�FDQ�VHH�WKH�VKDSH�RI�WKH�SHDNV
LQ�WKH�PDVV�VSHFWUXP���(DFK�DWRPLF�PDVV�XQLW�LV�GLYLGHG�LQWR
DSSUR[LPDWHO\����VDPSOLQJ�LQWHUYDOV���7KH�LQWHQVLW\�RI�WKH�LRQ
FXUUHQW�LV�GHWHUPLQHG�DW�HDFK�RI�WKH�VDPSOLQJ�LQWHUYDOV���7KH
LQWHQVLW\�DW�HDFK�VDPSOLQJ�LQWHUYDO�LV�GLVSOD\HG�ZLWK�WKH
LQWHQVLWLHV�FRQQHFWHG�E\�D�FRQWLQXRXV�OLQH���,Q�JHQHUDO��WKH�SURILOH
VFDQ�GDWD�W\SH�LV�XVHG�ZKHQ�\RX�WXQH�DQG�FDOLEUDWH�WKH�06
GHWHFWRU�VR�WKDW�\RX�FDQ�HDVLO\�VHH�DQG�PHDVXUH�PDVV�UHVROXWLRQ�

1.5.2 Centroid Scan

,Q�WKH�FHQWURLG�VFDQ�GDWD�W\SH��WKH�PDVV�VSHFWUXP�LV�GLVSOD\HG
DV�D�EDU�JUDSK���,Q�WKLV�VFDQ�GDWD�W\SH��WKH�LQWHQVLWLHV�RI�HDFK�VHW
RI����VDPSOLQJ�LQWHUYDOV�DUH�VXPPHG���7KLV�VXP�LV�GLVSOD\HG
YHUVXV�WKH�LQWHJUDO�FHQWHU�RI�PDVV�RI�WKH����VDPSOLQJ�LQWHUYDOV���,Q
JHQHUDO��WKH�FHQWURLG�VFDQ�GDWD�W\SH�LV�XVHG�IRU�GDWD�DFTXLVLWLRQ
EHFDXVH�WKH�VFDQ�VSHHG�LV�IDVWHU���'DWD�SURFHVVLQJ�LV�DOVR�PXFK
IDVWHU�IRU�FHQWURLG�GDWD�
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)LJXUH�������&URVV�VHFWLRQDO�YLHZ�RI�WKH�(6,�SUREH�DVVHPEO\��������������������������������������������������� ����
)LJXUH�������$3&,�SUREH�DVVHPEO\ �������������������������������������������������������������������������������������������� ����
)LJXUH��������&URVV�VHFWLRQDO�YLHZ�RI�WKH�$3&,�SUREH�DVVHPEO\ ���������������������������������������������� ����
)LJXUH��������&URVV�VHFWLRQDO�YLHZ�RI�WKH�$3,�VWDFN ����������������������������������������������������������������� ����
)LJXUH��������&URVV�VHFWLRQDO�YLHZ�RI�WKH�LRQ�RSWLFV������������������������������������������������������������������ ����
)LJXUH��������&URVV�VHFWLRQDO�YLHZ�RI�WKH�PDVV�DQDO\]HU���������������������������������������������������������� ����
)LJXUH��������&URVV�VHFWLRQDO�YLHZ�RI�WKH�LRQ�GHWHFWLRQ�V\VWHP��VKRZLQJ�WKH�HOHFWURQ

PXOWLSOLHU�DQG�WKH�FRQYHUVLRQ�G\QRGH ��������������������������������������������������������������� ����
)LJXUH��������)XQFWLRQDO�EORFN�GLDJUDP�RI�WKH�YDFXXP�V\VWHP�DQG�LQOHW�JDVVHV

KDUGZDUH������������������������������������������������������������������������������������������������������������� ����
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)LJXUH��������7RS�FRYHU�SODWH�RI�WKH�YDFXXP�PDQLIROG��XQGHUVLGH� ����������������������������������������� ����
)LJXUH��������)XQFWLRQDO�EORFN�GLDJUDP�RI�WKH�3RZHU�0RGXOH�DQG�SRZHU�GLVWULEXWLRQ�RI

WKH�06�GHWHFWRU �������������������������������������������������������������������������������������������������� ����
)LJXUH��������)XQFWLRQDO�EORFN�GLDJUDP�RI�WKH�YDFXXP�V\VWHP�HOHFWURQLF�DVVHPEOLHV ����������� ����
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)LJXUH��������)XQFWLRQDO�EORFN�GLDJUDP�RI�WKH�LRQ�GHWHFWLRQ�V\VWHP�HOHFWURQLF

DVVHPEOLHV��������������������������������������������������������������������������������������������������������������������������� ����
)LJXUH��������)XQFWLRQDO�EORFN�GLDJUDP�RI�WKH�HPEHGGHG�FRPSXWHU��VKRZLQJ

FRPPXQLFDWLRQ�ZLWK�WKH�06�GHWHFWRU�DQG�H[WHUQDO�GHYLFHV ����������������������������� ����
)LJXUH��������,�2�SDQHO �������������������������������������������������������������������������������������������������������������� ����
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2. FUNCTIONAL DESCRIPTION

7KLV�FKDSWHU�GHVFULEHV�WKH�SULQFLSDO�FRPSRQHQWV�RI�WKH�/&4
V\VWHP�DQG�WKHLU�UHVSHFWLYH�IXQFWLRQV���7KH�SULQFLSDO�FRPSRQHQWV
RI�WKH�/&4�V\VWHP�DUH�DV�IROORZV�

• $XWRVDPSOHU��RSWLRQDO�

• /LTXLG�FKURPDWRJUDSK��RSWLRQDO�

• 6\ULQJH�SXPS

• 'LYHUW�LQMHFW�YDOYH

• 06�GHWHFWRU

• 'DWD�V\VWHP

$�IXQFWLRQDO�EORFN�GLDJUDP�RI�WKH�/&4�V\VWHP�LV�VKRZQ�LQ�)LJXUH
������$�VDPSOH�WUDQVIHU�OLQH�FRQQHFWV�WKH�/&�WR�WKH�06�GHWHFWRU�
7KH�DXWRVDPSOHU�DQG�/&�DUH�XVXDOO\�LQVWDOOHG�RQ�WKH�OHIW�RI�WKH
06�GHWHFWRU���7KH�V\ULQJH�SXPS�DQG�GLYHUW�LQMHFW�YDOYH�DUH
LQWHJUDWHG�LQWR�WKH�06�GHWHFWRU�FDELQHW�

6DPSOHV�DUH�LQMHFWHG��HLWKHU�PDQXDOO\�RU�E\�DQ�DXWRVDPSOHU��LQWR
WKH�/&�LQOHW���7KH�/&�WKHQ�VHSDUDWHV�WKH�VDPSOH�PROHFXOHV�E\
OLTXLG�FKURPDWRJUDSK\���7KH�VHSDUDWHG�FRQVWLWXHQWV�IURP�WKH�/&
IORZ�WKURXJK�WKH�WUDQVIHU�OLQH�DQG�DUH�LQWURGXFHG�LQWR�WKH
DWPRVSKHULF�SUHVVXUH�LRQL]DWLRQ��$3,��VRXUFH���<RX�FDQ�DOVR�LQMHFW
�LQIXVH��VDPSOHV�LQWR�WKH�$3,�VRXUFH�ZLWK�WKH�V\ULQJH�SXPS�RU�WKH
GLYHUW�LQMHFW�YDOYH�

8SRQ�HQWHULQJ�WKH�$3,�VRXUFH��VDPSOH�PROHFXOHV�DUH�LRQL]HG�E\
HOHFWURVSUD\�LRQL]DWLRQ��(6,��RU�DWPRVSKHULF�SUHVVXUH�FKHPLFDO
LRQL]DWLRQ��$3&,����7KH�LRQ�RSWLFV�IRFXV�DQG�DFFHOHUDWH�WKH
UHVXOWLQJ�VDPSOH�LRQV�LQWR�WKH�PDVV�DQDO\]HU��ZKHUH�WKH\�DUH
DQDO\]HG�DFFRUGLQJ�WR�WKHLU�PDVV�WR�FKDUJH�UDWLRV���7KH�VDPSOH
LRQV�DUH�WKHQ�GHWHFWHG�E\�DQ�LRQ�GHWHFWLRQ�V\VWHP�WKDW�SURGXFHV�D

�
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VLJQDO�SURSRUWLRQDO�WR�WKH�QXPEHU�RI�LRQV�GHWHFWHG���7KH�LRQ
FXUUHQW�VLJQDO�IURP�WKH�LRQ�GHWHFWLRQ�V\VWHP�LV�UHFHLYHG�DQG
DPSOLILHG�E\�WKH�V\VWHP�HOHFWURQLFV�DQG�LV�WKHQ�SDVVHG�RQ�WR�WKH
GDWD�V\VWHP�IRU�IXUWKHU�SURFHVVLQJ��VWRUDJH��DQG�GLVSOD\���7KH�GDWD
V\VWHP�SURYLGHV�WKH�SULPDU\�/&4�XVHU�LQWHUIDFH�

Figure 2-1.  Functional block diagram of the LCQ system.  The broad, single-headed
arrows represent the flow of sample molecules through the instrument.  The
narrow, double-headed arrows represent electrical connections.
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2.1 Autosampler

7KH�DXWRVDPSOHU�LV�XVHG�WR�LQMHFW�VDPSOHV�DXWRPDWLFDOO\�LQWR�WKH
/&�LQOHW���7KHUPR�6HSDUDWLRQ�3URGXFWV�$6������:DWHUV�$OOLDQFH
������DQG�+HZOHWW�3DFNDUG�������������DQG������DXWRVDPSOHUV
FDQ�EH�FRQWUROOHG�GLUHFWO\�IURP�WKH�/&4���:LWK�DQ�DXWRVDPSOHU�
\RX�FDQ�DXWRPDWH�\RXU�/&�06�DQDO\VHV�

$XWRVDPSOHU�FRPPXQLFDWLRQ�ZLWK�WKH�/&4�LV�SURYLGHG�E\�D�VHULDO
,�2�OLQH��E\�DQ�RSWLRQDO�,(((������*3,%��OLQH��+HZOHWW�3DFNDUG
DXWRVDPSOHUV�RQO\���RU�E\�FRQWDFW�FORVXUH���5HIHU�WR�$SSHQGL[�$�
&RQWURO�RI�([WHUQDO�'HYLFHV�IRU�LQIRUPDWLRQ�RQ�FRQQHFWLQJ
DXWRVDPSOHUV�WR�WKH�/&4���<RX�FDQ�VHW�XS��PRQLWRU��DQG�FRQWURO
WKH�DXWRVDPSOHU�IURP�WKH�GDWD�V\VWHP���<RX�VSHFLI\�WKH�PRGHO
QDPH��PRGHO�QXPEHU��DQG�VHULDO�QXPEHU��DQG�FKRRVH�HLWKHU�WKH
GLUHFW�FRQWURO�RSWLRQ�RU�FRQWDFW�FORVXUH�RSWLRQ��IRU�DXWRVDPSOHUV
RWKHU�WKDQ�WKH�763�$6������:DWHUV�$OOLDQFH�������DQG�+3������
������DQG��������DW�WKH�$XWRVDPSOHU�WDE�LQ�WKH�,QVWUXPHQW
&RQILJXUDWLRQ�GLDORJ�ER[��ZKLFK�LV�DYDLODEOH�IURP�WKH�2SWLRQV
PHQX�LQ�WKH�1DYLJDWRU�ZLQGRZ���<RX�VHW�WKH�LQMHFWLRQ�YROXPH�LQ
WKH�$XWRVDPSOHU�GLDORJ�ER[���ZKLFK�LV�REWDLQHG�IURP�WKH
([SHULPHQW�0HWKRG�ZLQGRZ���5HIHU�WR�WKH�RQOLQH�+HOS�IRU�WKH
([SHULPHQW�0HWKRG�ZLQGRZ�RU�WR�WKH�([SHULPHQW�0HWKRG
FKDSWHU�RI�WKH�/&4�6RIWZDUH�0DQXDO�IRU�LQVWUXFWLRQV�RQ
FRQILJXULQJ�DQG�RSHUDWLQJ�WKH�DXWRVDPSOHU�IURP�WKH�GDWD�V\VWHP�

)URQW�SDQHO��NH\SDG��RSHUDWLRQ�RI�WKH�DXWRVDPSOHU�DQG
PDLQWHQDQFH�SURFHGXUHV�IRU�WKH�DXWRVDPSOHU�DUH�GHVFULEHG�LQ�WKH
GRFXPHQWDWLRQ�SURYLGHG�ZLWK�WKH�DXWRVDPSOHU�
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2.2 Liquid Chromatograph

7KH�KLJK�SHUIRUPDQFH�OLTXLG�FKURPDWRJUDSK��/&��VHSDUDWHV�D
VDPSOH�PL[WXUH�LQWR�LWV�FKHPLFDO�FRPSRQHQWV�E\�OLTXLG
FKURPDWRJUDSK\���,Q�OLTXLG�FKURPDWRJUDSK\��WKH�VDPSOH�PL[WXUH
SDUWLWLRQV�EHWZHHQ�D�VROLG�VWDWLRQDU\�SKDVH�RI�ODUJH�VXUIDFH�DUHD
DQG�D�OLTXLG�PRELOH�SKDVH�WKDW�SHUFRODWHV�RYHU�WKH�VWDWLRQDU\
SKDVH���7KH�PROHFXODU�VWUXFWXUH�RI�HDFK�FRPSRQHQW�RI�WKH�PL[WXUH
GHWHUPLQHV�ZKHQ�HDFK�FRPSRQHQW�HOXWHV�IURP�WKH�/&�DQG�HQWHUV
WKH�06�GHWHFWRU�

7KHUPR�6HSDUDWLRQ�3URGXFWV�3������:DWHUV�$OOLDQFH�������DQG
+HZOHWW�3DFNDUG�������������DQG������/&V�FDQ�EH�FRQWUROOHG
GLUHFWO\�IURP�WKH�/&4���<RX�FDQ�FRQQHFW�WKH�/&�WR�WKH�06�GHWHFWRU
E\�D�VHULDO�,�2�OLQH�RU�E\�DQ�RSWLRQDO�,(((������*3,%��OLQH
�+HZOHWW�3DFNDUG�/&V�RQO\����$OWHUQDWLYHO\��\RX�FDQ�FRQQHFW�RWKHU
/&V�WR�WKH�06�GHWHFWRU�E\�D�FRQWDFW�FORVXUH�LQWHUIDFH���5HIHU�WR
$SSHQGL[�$��&RQWURO�RI�([WHUQDO�'HYLFHV�IRU�LQIRUPDWLRQ�RQ
FRQQHFWLQJ�/&V�WR�WKH�/&4�

<RX�FDQ�FRQILJXUH�WKH�/&�IURP�WKH�GDWD�V\VWHP���<RX�VSHFLI\�WKH
PRGHO�QDPH��PRGHO�QXPEHU��DQG�VHULDO�QXPEHU��DQG�FKRRVH�HLWKHU
WKH�GLUHFW�FRQWURO�RSWLRQ�RU�FRQWDFW�FORVXUH�RSWLRQ��LQ�WKH
&RQILJXUDWLRQ�GLDORJ�ER[�DYDLODEOH�IURP�WKH�2SWLRQV�PHQX�LQ�WKH
1DYLJDWRU�ZLQGRZ���5HIHU�WR�WKH�RQOLQH�+HOS�DQG�WKH�/&4
6RIWZDUH�0DQXDO�IRU�LQVWUXFWLRQV�RQ�FRQILJXULQJ�WKH�/&�IURP�WKH
GDWD�V\VWHP�

<RX�FDQ�DOVR�VHW�XS��PRQLWRU��DQG�FRQWURO�WKH�763�3������:DWHUV
$OOLDQFH�������DQG�+3�������������DQG������/&V�IURP�WKH�/&4
GDWD�V\VWHP���<RX�FDQ�VSHFLI\�WKH�SXPS�DQG�89�GHWHFWRU�VHWWLQJV
LQ�WKH�/LTXLG�&KURPDWRJUDSK�GLDORJ�ER[�DYDLODEOH�IURP�WKH�6HWXS
PHQX�RI�WKH�([SHULPHQW�0HWKRG�ZLQGRZ����7KH�SXPS�VHWWLQJV�DUH
WKH�WLPH��IORZ�UDWH��SHUFHQWDJHV�RI�VROYHQWV��HYHQWV��DQG�FKDQQHOV�
89�GHWHFWRU�VHWWLQJV�DUH�WKH�WLPH�DQG�LQLWLDO�ZDYHOHQJWK�IRU�HDFK
89�FKDQQHO�XVHG����5HIHU�WR�WKH�RQOLQH�+HOS�IRU�WKH�([SHULPHQW
0HWKRG�ZLQGRZ�DQG�WKH�([SHULPHQW�0HWKRG�FKDSWHU�RI�WKH
/&4�6RIWZDUH�0DQXDO�IRU�LQVWUXFWLRQV�RQ�VHWWLQJ�XS�DQG
RSHUDWLQJ�WKH�/&�IURP�WKH�GDWD�V\VWHP�

)URQW�SDQHO��NH\SDG��RSHUDWLRQ�RI�WKH�/&�DQG�PDLQWHQDQFH
SURFHGXUHV�IRU�WKH�/&�DUH�GHVFULEHG�LQ�WKH�GRFXPHQWDWLRQ
SURYLGHG�ZLWK�WKH�/&�
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2.3 Syringe Pump

7KH�/&4�LQFOXGHV�DQ�HOHFWURQLFDOO\�FRQWUROOHG��LQWHJUDWHG��GXDO
V\ULQJH�SXPS���7KH�V\ULQJH�SXPS�GHOLYHUV�VDPSOH�VROXWLRQ�DQG�RU
VKHDWK�OLTXLG�IURP�WKH�V\ULQJHV�LQWR�WKH�$3,�VRXUFH���6HH
)LJXUH�������:KHQ�WKH�V\ULQJH�SXPS�LV�RSHUDWLQJ��D�PRWRU�GULYHV�D
SXVKHU�EORFN�WKDW�GHSUHVVHV�WKH�SOXQJHU�RI�WKH�V\ULQJH�DW�D
FRQWUROOHG�UDWH���/LTXLG�IORZV�RXW�RI�WKH�V\ULQJH�QHHGOH�DQG�LQWR�WKH
VDPSOH�WUDQVIHU�OLQH�RU�VKHDWK�OLTXLG�OLQH�DV�WKH�SOXQJHU�LV
GHSUHVVHG���7KH�V\ULQJH�LV�KHOG�LQ�SODFH�E\�D�V\ULQJH�KROGHU�
5HIHU�WR�WKH�WRSLF�6HWWLQJ�8S�WKH�,QOHW��6\ULQJH�3XPS�LQ�WKH
/&4�2SHUDWRUªV�0DQXDO�IRU�LQVWUXFWLRQV�RQ�VHWWLQJ�XS�WKH
V\ULQJH�SXPS�

<RX�FDQ�FRQWURO�WKH�V\ULQJH�SXPS�IURP�WKH�/&4�GDWD�V\VWHP���<RX
VSHFLI\�WKH�V\ULQJH�W\SH��PDQXIDFWXUHU���V\ULQJH�YROXPH��V\ULQJH
,'��DQG�IORZ�UDWH�LQ�WKH�6\ULQJH�3XPS�GLDORJ�ER[��ZKLFK�FDQ�EH
UHDFKHG�IURP�HLWKHU�WKH�7XQH�3OXV�ZLQGRZ�RU�WKH�([SHULPHQW
0HWKRG�ZLQGRZ���5HIHU�WR�WKH�RQOLQH�+HOS�DQG�WKH�7XQH�3OXV�DQG
([SHULPHQW�0HWKRG�FKDSWHUV�RI�WKH�/&4�6RIWZDUH�0DQXDO�IRU
LQVWUXFWLRQV�RQ�RSHUDWLQJ�WKH�V\ULQJH�SXPS�IURP�WKH�GDWD�V\VWHP�

<RX�FDQ�VWDUW�DQG�VWRS�WKH�V\ULQJH�SXPS�IURP�WKH�GDWD�V\VWHP�RU
E\�SUHVVLQJ�WKH�VWDUW�VWRS�EXWWRQ���7KH�V\ULQJH�SXPS�/('�LV
LOOXPLQDWHG�ZKHQHYHU�WKH�V\ULQJH�SXPS�LV�SXPSLQJ�

Figure 2-2.  Syringe pump
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2.4 Divert/Inject Valve

7KH�GLYHUW�LQMHFW�YDOYH�LV�ORFDWHG�RQ�WKH�IURQW�RI�WKH�/&4�WR�WKH�OHIW
RI�WKH�$3,�VRXUFH���6HH�)LJXUH�������<RX�FDQ�FRQILJXUH��SOXPE��WKH
GLYHUW�LQMHFW�YDOYH�DV�D�ORRS�LQMHFWRU��IRU�IORZ�LQMHFWLRQ�DQDO\VLV��RU
DV�D�GLYHUW�YDOYH���3URFHGXUHV�IRU�SOXPELQJ�WKH�YDOYH�LQ�WKH�ORRS
LQMHFWRU�RU�GLYHUW�YDOYH�FRQILJXUDWLRQ�DUH�JLYHQ�LQ�WKH�WRSLF
&RQQHFWLQJ�/&�3OXPELQJ�WR�WKH�/&4�LQ�$SSHQGL[�$�
&RQQHFWLQJ�([WHUQDO�'HYLFHV�

<RX�FDQ�FRQWURO�WKH�GLYHUW�LQMHFW�YDOYH�IURP�WKH�GDWD�V\VWHP���<RX
VSHFLI\�WKH�SDUDPHWHUV�RI�WKH�GLYHUW�LQMHFW�YDOYH�LQ�WKH
'LYHUW�,QMHFW�9DOYH�GLDORJ�ER[��ZKLFK�FDQ�EH�UHDFKHG�IURP�WKH
7XQH�3OXV�ZLQGRZ�RU�WKH�([SHULPHQW�0HWKRG�ZLQGRZ���5HIHU�WR
WKH�RQOLQH�+HOS�DQG�WKH�7XQH�3OXV�DQG�([SHULPHQW�0HWKRG
FKDSWHUV�RI�WKH�/&4�6RIWZDUH�0DQXDO�IRU�LQVWUXFWLRQV�RQ
RSHUDWLQJ�WKH�GLYHUW�LQMHFW�YDOYH�IURP�WKH�GDWD�V\VWHP�

<RX�FDQ�DOVR�XVH�WKH�GLYHUW�LQMHFW�YDOYH�EXWWRQ�WR�GLYHUW�WKH�/&
IORZ�EHWZHHQ�WKH�06�GHWHFWRU�DQG�ZDVWH�ZKHQ�WKH�YDOYH�LV�LQ�WKH
GLYHUW�YDOYH�FRQILJXUDWLRQ��RU�VZLWFK�EHWZHHQ�ORDG�DQG�LQMHFW
PRGHV�ZKHQ�WKH�YDOYH�LV�LQ�WKH�ORRS�LQMHFWRU�FRQILJXUDWLRQ�

Figure 2-3.  Divert/inject valve
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2.5 MS Detector

7KH�06�GHWHFWRU�SURYLGHV�VDPSOH�LRQL]DWLRQ�DQG�PDVV�DQDO\VLV�RI
LQMHFWHG�VDPSOHV�RU�VDPSOHV�HOXWHG�IURP�D�OLTXLG�FKURPDWRJUDSK�
7KH�/&4�06�GHWHFWRU�XVHV�D�TXDGUXSROH�LRQ�WUDS�PDVV�DQDO\]HU
ZLWK�DQ�LRQ�VRXUFH�H[WHUQDO�WR�WKH�PDVV�DQDO\]HU���6HYHUDO
LPSRUWDQW�IHDWXUHV�RI�WKH�/&4�06�GHWHFWRU�DUH�DV�IROORZV�

• 8QLYHUVDO��VHOHFWLYH��DQG�VSHFLILF�GHWHFWRU

• +LJK�VHQVLWLYLW\

• P�]����WR������PDVV�UDQJH

• (6,�DQG�$3&,�LRQL]DWLRQ�PRGHV

• 3RVLWLYH�DQG�QHJDWLYH�LRQ�SRODULW\�PRGHV

• 06Q�ZLWK�VFDQ�SRZHUV�RI�Q� ���WR���

• )XOO�VFDQ��6,0��650��&50��DQG�=RRP6FDQ�VFDQ�PRGHV

7KH�06�GHWHFWRU�LQFOXGHV�WKH�IROORZLQJ�FRPSRQHQWV�

• &RQWUROV�DQG�LQGLFDWRUV

• $3,�VRXUFH

• ,RQ�RSWLFV

• 0DVV�DQDO\]HU

• ,RQ�GHWHFWLRQ�V\VWHP

• 9DFXXP�V\VWHP�DQG�LQOHW�JDVVHV�KDUGZDUH

• &RROLQJ�IDQV

• (OHFWURQLF�DVVHPEOLHV
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2.5.1 Controls and Indicators

)LYH�OLJKW�HPLWWLQJ�GLRGHV��/('V��DUH�ORFDWHG�DW�WKH�XSSHU�ULJKW
FRUQHU�RI�WKH�IURQW�SDQHO�RI�WKH�06�GHWHFWRU���6HH�)LJXUH�����

7KH�/('�ODEHOHG�3RZHU�LV�LOOXPLQDWHG�JUHHQ�ZKHQHYHU�SRZHU�LV
VXSSOLHG�WR�WKH�YDFXXP�V\VWHP�DQG�HOHFWURQLF�DVVHPEOLHV�RI�WKH
06�GHWHFWRU�

7KH�/('�ODEHOHG�9DFXXP�LV�LOOXPLQDWHG�JUHHQ�ZKHQHYHU�WKH
YDFXXP�SURWHFWLRQ�FLUFXLWU\�LQGLFDWHV�WKDW�WKH�YDFXXP�LV�2.�DQG
WKH�VDIHW\�LQWHUORFN�VZLWFK�RQ�WKH�$3,�VRXUFH�LV�GHSUHVVHG��WKDW�LV�
WKH�$3,�IODQJH�LV�VHFXUHG�WR�WKH�VSUD\�VKLHOG��

7KH�/('�ODEHOHG�&RPPXQLFDWLRQ�LV�LOOXPLQDWHG�\HOORZ�ZKHQ�WKH
06�GHWHFWRU�DQG�WKH�GDWD�V\VWHP�DUH�WU\LQJ�WR�HVWDEOLVK�D
FRPPXQLFDWLRQ�OLQN���7KH�&RPPXQLFDWLRQ�/('�LV�LOOXPLQDWHG
JUHHQ�ZKHQ�WKH�FRPPXQLFDWLRQ�OLQN�EHWZHHQ�WKH�06�GHWHFWRU�DQG
WKH�GDWD�V\VWHP�KDV�EHHQ�PDGH�

7KH�/('�ODEHOHG�6\VWHP�LV�LOOXPLQDWHG�\HOORZ�ZKHQHYHU�WKH�06
GHWHFWRU�LV�LQ�6WDQGE\��WKDW�LV��KLJK�YROWDJH�LV�QRW�VXSSOLHG�WR�WKH
$3,�VRXUFH��PDVV�DQDO\]HU��DQG�LRQ�GHWHFWLRQ�V\VWHP��EXW�WKH�06
GHWHFWRU�SRZHU�LV�RQ����7KH�6\VWHP�/('�LV�LOOXPLQDWHG�JUHHQ
ZKHQHYHU�WKH�06�GHWHFWRU�LV�2Q��WKDW�LV��KLJK�YROWDJH�LV�VXSSOLHG
WR�WKH�$3,�VRXUFH��PDVV�DQDO\]HU��DQG�LRQ�GHWHFWLRQ�V\VWHP��

7KH�/('�ODEHOHG�6FDQ�IODVKHV�EOXH�ZKHQHYHU�WKH�06�GHWHFWRU�LV
2Q�DQG�VFDQQLQJ�LRQV�

Figure 2-4.  Front panel LEDs of the MS detector
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7ZR�DGGLWLRQDO�/('V�DQG�D�SXVK�EXWWRQ�VZLWFK�DUH�ORFDWHG�RQ�WKH
IURQW�SDQHO�DERYH�WKH�GLYHUW�LQMHFW�YDOYH���6HH�)LJXUH�������:KHQ
WKH�GLYHUW�LQMHFW�YDOYH�LV�VHW�XS�IRU�ORRS�LQMHFWLRQV��WKH�GLYHUW�LQMHFW
YDOYH�EXWWRQ�WRJJOHV�WKH�YDOYH�EHWZHHQ�ORDG�DQG�LQMHFW�PRGHV�DQG
WKH�ODEHOV�/RDG�DQG�,QMHFW�DSSO\���:KHQ�WKH�GLYHUW�LQMHFW�YDOYH�LV
VHW�XS�IRU�GLYHUW�YDOYH�RSHUDWLRQ��WKH�GLYHUW�LQMHFW�YDOYH�EXWWRQ
WRJJOHV�WKH�/&�IORZ�EHWZHHQ�WKH�06�GHWHFWRU�DQG�WKH�ZDVWH
FRQWDLQHU�DQG�WKH�ODEHOV�'HWHFWRU�DQG�:DVWH�DSSO\�

Figure 2-5.  Divert/inject valve button and LEDs

7KH�PDLQ�SRZHU�FLUFXLW�EUHDNHU�VZLWFK��ODEHOHG�0DLQ�3RZHU��LV
ORFDWHG�RQ�WKH�SRZHU�SDQHO�DW�WKH�ORZHU�ULJKW�FRUQHU�RI�WKH�ULJKW
VLGH�SDQHO�RI�WKH�06�GHWHFWRU���6HH�)LJXUH�������,Q�WKH�2II��2�
SRVLWLRQ��WKH�FLUFXLW�EUHDNHU�UHPRYHV�DOO�SRZHU�WR�WKH�06�GHWHFWRU�
LQFOXGLQJ�WKH�YDFXXP�SXPSV���,Q�WKH�2Q��_��SRVLWLRQ��SRZHU�LV
VXSSOLHG�WR�WKH�06�GHWHFWRU���,Q�WKH�VWDQGDUG�RSHUDWLRQDO�PRGH�
WKH�FLUFXLW�EUHDNHU�LV�NHSW�LQ�WKH�2Q��_��SRVLWLRQ�

7KH�HOHFWURQLFV�VHUYLFH�VZLWFK��ODEHOHG�(OHFWURQLFV��LV�ORFDWHG�RQ
WKH�SRZHU�SDQHO��)LJXUH��������,Q�WKH�6HUYLFH��2))��2��SRVLWLRQ�WKH
VZLWFK�UHPRYHV�SRZHU�WR�DOO�FRPSRQHQWV�RI�WKH�06�GHWHFWRU�RWKHU
WKDQ�WKH�YDFXXP�V\VWHP���,Q�WKH�1RUPDO��21��_��SRVLWLRQ�SRZHU�LV
VXSSOLHG�WR�DOO�FRPSRQHQWV�RI�WKH�06�GHWHFWRU�

1RWH���7R�VKXW�RII�DOO�SRZHU�WR�WKH�06�GHWHFWRU�LQ�DQ�HPHUJHQF\�
SODFH�WKH�PDLQ�SRZHU�FLUFXLW�EUHDNHU�VZLWFK��ODEHOHG�0DLQ�3RZHU�
LQ�WKH�2II��2��SRVLWLRQ���'R�QRW�XVH�WKH�HOHFWURQLFV�VHUYLFH�VZLWFK
�ODEHOHG�(OHFWURQLFV��
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Figure 2-6.  Power panel

7KH�UHVHW�EXWWRQ��ODEHOHG�5HVHW��LV�DOVR�ORFDWHG�RQ�WKH�SRZHU
SDQHO���:KHQ�\RX�SUHVV�WKH�UHVHW�EXWWRQ��/&4�VRIWZDUH�LV�UHORDGHG
IURP�WKH�GDWD�V\VWHP���5HIHU�WR�WKH�WRSLF�5HVHWWLQJ�WKH�06
'HWHFWRU�LQ�WKH�6\VWHP�6KXWGRZQ��6WDUWXS��DQG�5HVHW
FKDSWHU�IRU�LQIRUPDWLRQ�RQ�UHVHWWLQJ�WKH�06�GHWHFWRU�
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SWITCH
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2.5.2 API Source

7KH�DWPRVSKHULF�SUHVVXUH�LRQL]DWLRQ��$3,��VRXUFH�IRUPV�JDV
SKDVH�VDPSOH�LRQV�IURP�VDPSOH�PROHFXOHV�WKDW�DUH�FRQWDLQHG�LQ
VROXWLRQ���7KH�$3,�VRXUFH�DOVR�VHUYHV�DV�WKH�VDPSOH�LQWHUIDFH
EHWZHHQ�WKH�/&�DQG�WKH�06�GHWHFWRU���<RX�FDQ�RSHUDWH�WKH�$3,
VRXUFH�LQ�HLWKHU�WKH�HOHFWURVSUD\�LRQL]DWLRQ��(6,��RU�DWPRVSKHULF
SUHVVXUH�FKHPLFDO�LRQL]DWLRQ��$3&,��PRGH�

7KH�$3,�VRXUFH�FRQVLVWV�RI�WZR�DVVHPEOLHV�

• $3,�SUREH�DVVHPEO\��(6,�RU�$3&,�

• $3,�VWDFN

2.5.2.1 API Probe Assembly

7KH�$3,�SUREH�DVVHPEO\�LV�WKH�SRUWLRQ�RI�WKH�$3,�VRXUFH�WKDW�LV
H[WHUQDO�WR�WKH�YDFXXP�PDQLIROG���<RX�QHHG�WR�VZLWFK�SUREH
DVVHPEOLHV�ZKHQ�\RX�FKDQJH�LRQL]DWLRQ�PRGHV���7ZR�$3,�SUREH
DVVHPEOLHV�DUH�DYDLODEOH�ZLWK�WKH�/&4�

• (6,�SUREH�DVVHPEO\

• $3&,�SUREH�DVVHPEO\

2.5.2.1.1 ESI Probe Assembly

7KH�(6,�SUREH�DVVHPEO\�FRQVLVWV�RI�WKH�(6,�IODQJH�DQG�WKH�(6,
SUREH���6HH�)LJXUH�����DQG�)LJXUH�������7KH�(6,�IODQJH�KROGV�WKH
(6,�SUREH�LQ�SRVLWLRQ�QH[W�WR�WKH�HQWUDQFH�RI�WKH�KHDWHG�FDSLOODU\�
ZKLFK�LV�SDUW�RI�WKH�$3,�VWDFN��VHH�EHORZ����7KH�(6,�IODQJH�DOVR
VHDOV�WKH�DWPRVSKHULF�SUHVVXUH�UHJLRQ�RI�WKH�$3,�VRXUFH��DQG�
ZKHQ�LW�LV�LQ�WKH�RSHUDWLQJ�SRVLWLRQ�DJDLQVW�WKH�VSUD\�VKLHOG�
FRPSUHVVHV�WKH�KLJK�YROWDJH�VDIHW\�LQWHUORFN�VZLWFK���7KH�(6,
IODQJH�PRXQWV�RQ�UDLOV�WKDW�DOORZ�PRYHPHQW�RI�WKH�IODQJH�WRZDUG
DQG�DZD\�IURP�WKH�YDFXXP�PDQLIROG�IRU�HDV\�VHUYLFLQJ���7ZR
IODQJH�UHWDLQHU�EROWV�KROG�WKH�IODQJH�LQ�SODFH�DJDLQVW�WKH�VSUD\
VKLHOG�RI�WKH�$3,�VWDFN���$�JURXQGHG�ILWWLQJ�KROGHU�VHFXUHV�D
ILWWLQJ�WKDW�FRQQHFWV�WKH�VDPSOH�WUDQVIHU�OLQH�WR�WKH�(6,�VDPSOH
WXEH���$�SUREH�UHWDLQHU�EROW�VHFXUHV�WKH�(6,�SUREH�WR�WKH�(6,
IODQJH�
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Figure 2-7.  ESI probe assembly

7KH�(6,�SUREH�SURGXFHV�FKDUJHG�DHURVRO�GURSOHWV�WKDW�FRQWDLQ
VDPSOH�LRQV���7KH�(6,�SUREH�DFFRPPRGDWHV�OLTXLG�IORZV�RI
��µ/�PLQ���WR���P/�PLQ���ZLWKRXW�VSOLWWLQJ�

7KH�(6,�SUREH�LQFOXGHV�WKH�(6,�VDPSOH�WXEH��QHHGOH��QR]]OH��DQG
PDQLIROG���6DPSOH�DQG�VROYHQW�HQWHU�WKH�(6,�SUREH�WKURXJK�WKH
VDPSOH�WXEH���7KH�VDPSOH�WXEH�LV�D�VKRUW�VHFWLRQ�RI�����PP�,'
IXVHG�VLOLFD�WXELQJ�WKDW�H[WHQGV�IURP�D�ILWWLQJ�VHFXUHG�WR�WKH
JURXQGHG�ILWWLQJ�KROGHU��WKURXJK�WKH�VDPSOH�LQOHW�DQG�LQWR�WKH�(6,
QHHGOH��WR�ZLWKLQ���PP�IURP�WKH�HQG�RI�WKH�(6,�QHHGOH���7KH�(6,
QHHGOH��WR�ZKLFK�D�ODUJH�QHJDWLYH�RU�SRVLWLYH�YROWDJH�LV�DSSOLHG
�W\SLFDOO\�±����WR�±��N9���VSUD\V�WKH�VDPSOH�VROXWLRQ�LQWR�D�ILQH
PLVW�RI�FKDUJHG�GURSOHWV���7KH�(6,�QR]]OH�GLUHFWV�WKH�IORZ�RI
VKHDWK�JDV�DQG�DX[LOLDU\�JDV�DW�WKH�GURSOHWV���7KH�(6,�PDQLIROG
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KRXVHV�WKH�(6,�QR]]OH�DQG�QHHGOH�DQG�LQFOXGHV�WKH�VKHDWK�JDV�
DX[LOLDU\�JDV��DQG�VKHDWK�OLTXLG�SOXPELQJ���7KH�VKHDWK�JDV
SOXPELQJ�DQG�DX[LOLDU\�JDV�SOXPELQJ�GHOLYHU�GU\�QLWURJHQ�JDV
WR�WKH�QR]]OH���7KH�VKHDWK�OLTXLG�SOXPELQJ�GHOLYHUV�VKHDWK
OLTXLG�WR�WKH�QR]]OH�

7KH�(6,�SUREH�KDV�LQOHWV�IRU�WKH�LQWURGXFWLRQ�RI�VDPSOH�VROXWLRQ�
VKHDWK�JDV��DX[LOLDU\�JDV��DQG�VKHDWK�OLTXLG�LQWR�WKH�$3,�VRXUFH�
7KH�VKHDWK�JDV�LV�WKH�LQQHU�FRD[LDO�QLWURJHQ�JDV�WKDW�VSUD\V
�QHEXOL]HV��WKH�VDPSOH�VROXWLRQ�LQWR�D�ILQH�PLVW�DV�LW�H[LWV�WKH
VDPSOH�WXEH���7\SLFDO�VKHDWK�JDV�IORZ�UDWHV�IRU�(6,�DUH����XQLWV
IRU�VDPSOH�IORZ�UDWHV�RI���µ/�PLQ���DQG����XQLWV�IRU�VDPSOH�IORZ
UDWHV�RI���P/�PLQ������7\SLFDO�VKHDWK�JDV�IORZ�UDWHV�IRU�$3&,�DUH
���XQLWV�IRU�VDPSOH�IORZ�UDWHV�RI�����µ/�PLQ�������XQLWV�IRU�VDPSOH
IORZ�UDWHV�RI���P/�PLQ����DQG����XQLWV�IRU�VDPSOH�IORZ�UDWHV�RI
��P/�PLQ������:KHQ�\RX�WXQH�WKH�/&4��\RX�VKRXOG�DGMXVW�WKH
VKHDWK�JDV�IORZ�UDWH�XQWLO�WKH�LRQ�VLJQDO�LV�VWDEOH�

Figure 2-8.  Cross sectional view of the ESI probe assembly
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7KH�DX[LOLDU\�JDV�LV�WKH�RXWHU�FRD[LDO�QLWURJHQ�JDV�WKDW�DVVLVWV
WKH�VKHDWK�JDV�LQ�WKH�QHEXOL]DWLRQ�DQG�HYDSRUDWLRQ�RI�VDPSOH
VROXWLRQV���7KH�DX[LOLDU\�JDV�DOVR�KHOSV�ORZHU�WKH�KXPLGLW\�LQ�WKH
LRQ�VRXUFH���7\SLFDO�DX[LOLDU\�JDV�IORZ�UDWHV�IRU�(6,�DQG�$3&,�DUH
���WR����XQLWV���$X[LOLDU\�JDV�LV�XVXDOO\�QRW�QHHGHG�IRU�VDPSOH�IORZ
UDWHV�EHORZ�����µ/�PLQ���

7KH�VKHDWK�OLTXLG�LV�D�VROYHQW�XVHG�WR�VWDELOL]H�DQG�HQKDQFH�WKH
(6,�SURFHVV�IRU�VRPH�VROXWLRQ�FKHPLVWULHV��IRU�H[DPSOH��KLJK
DTXHRXV�FRQWHQW��WKDW�GR�QRW�UHDGLO\�IRUP�DQ�HOHFWURVSUD\���6KHDWK
OLTXLG�LV�LQMHFWHG�E\�WKH�V\ULQJH�SXPS�DQG�H[LWV�WKH�QR]]OH
FRD[LDOO\�WR�WKH�VDPSOH�WXEH�

2.5.2.1.2 APCI Probe Assembly

7KH�$3&,�SUREH�DVVHPEO\�LQFOXGHV�WKH�$3&,�IODQJH��WKH�$3&,
SUREH��DQG�WKH�FRURQD�GLVFKDUJH�QHHGOH�DVVHPEO\���6HH

)LJXUH�����DQG�)LJXUH��������7KH�$3&,�IODQJH�KROGV�WKH�$3&,
SUREH�DQG�WKH�FRURQD�GLVFKDUJH�QHHGOH�DVVHPEO\�LQ�SRVLWLRQ�QH[W�WR
WKH�HQWUDQFH�RI�WKH�KHDWHG�FDSLOODU\��VHH�EHORZ����$V�ZLWK�WKH�(6,
IODQJH��WKH�$3&,�IODQJH�VHDOV�WKH�DWPRVSKHULF�SUHVVXUH�UHJLRQ
�DOVR�FDOOHG�WKH�VSUD\�FKDPEHU��RI�WKH�$3,�VRXUFH���7KH�$3&,
IODQJH�PRXQWV�RQ�UDLOV�WKDW�DOORZ�PRYHPHQW�RI�WKH�IODQJH�WRZDUG
DQG�DZD\�IURP�WKH�YDFXXP�PDQLIROG�IRU�HDV\�VHUYLFLQJ���7ZR
IODQJH�UHWDLQHU�EROWV�KROG�WKH�IODQJH�LQ�SODFH�DJDLQVW�WKH�VSUD\
VKLHOG�RI�WKH�$3,�VWDFN���:KHQ�WKH�$3&,�IODQJH�LV�LQ�WKH�RSHUDWLQJ
SRVLWLRQ�DJDLQVW�WKH�VSUD\�VKLHOG��LW�FRPSUHVVHV�WKH�KLJK�YROWDJH
VDIHW\�LQWHUORFN�VZLWFK���$�SUREH�UHWDLQHU�EROW�VHFXUHV�WKH�$3&,
SUREH�WR�WKH�$3&,�IODQJH�

7KH�$3&,�SUREH�LRQL]HV�WKH�VDPSOH�E\�DWPRVSKHULF�SUHVVXUH
FKHPLFDO�LRQL]DWLRQ���7KH�$3&,�SUREH�DFFRPPRGDWHV�OLTXLG�IORZV�RI
����µ/�PLQ���WR���P/�PLQ���ZLWKRXW�VSOLWWLQJ���7KH�$3&,�SUREH
LQFOXGHV�WKH�$3&,�VDPSOH�WXEH��QR]]OH��VKHDWK�JDV�DQG�DX[LOLDU\
JDV�SOXPELQJ��DQG�YDSRUL]HU���6DPSOH�DQG�VROYHQW�HQWHU�WKH�$3&,
QR]]OH�WKURXJK�WKH�VDPSOH�WXEH���7KH�VDPSOH�WXEH�LV�D�VKRUW
VHFWLRQ�RI������PP�,'�IXVHG�VLOLFD�WXELQJ�WKDW�H[WHQGV�IURP�WKH
VDPSOH�LQOHW�WR���PP�SDVW�WKH�HQG�RI�WKH�QR]]OH���7KH�PDQLIROG
KRXVHV�WKH�$3&,�QR]]OH�DQG�LQFOXGHV�WKH�VKHDWK�JDV�DQG�DX[LOLDU\
JDV�SOXPELQJ���7KH�$3&,�QR]]OH�VSUD\V�WKH�VDPSOH�VROXWLRQ�LQWR�D
ILQH�PLVW���7KH�VKHDWK�JDV�DQG�DX[LOLDU\�JDV�SOXPELQJ�GHOLYHU
GU\�QLWURJHQ�JDV�WR�WKH�QR]]OH���7KH�GURSOHWV�LQ�WKH�PLVW�WKHQ�HQWHU
WKH�YDSRUL]HU���7KH�YDSRUL]HU�IODVK�YDSRUL]HV�WKH�GURSOHWV�DW
WHPSHUDWXUHV�XS�WR�����°&�



FUNCTIONAL DESCRIPTION
MS Detector

Finnigan:  LCQ MS Detector Hardware Manual        2-15

Figure 2-9.  APCI probe assembly

7\SLFDO�YDSRUL]HU�WHPSHUDWXUHV�DUH�����WR�����°&�IRU�IORZ�UDWHV�RI
����µ/�PLQ��������WR�����°&�IRU���P/�PLQ����QRUPDO�$3&,�IORZ
UDWH���DQG�����WR�����°&�IRU���P/�PLQ�����7KH�VDPSOH�YDSRU�LV
VZHSW�WRZDUG�WKH�FRURQD�GLVFKDUJH�QHHGOH�E\�WKH�IORZ�RI�WKH
VKHDWK�DQG�DX[LOLDU\�JDVVHV�

7KH�FRURQD�GLVFKDUJH�QHHGOH�DVVHPEO\�LV�PRXQWHG�RQ�WKH�$3&,
IODQJH���7KH�DVVHPEO\�SRVLWLRQV�WKH�WLS�RI�WKH�FRURQD�GLVFKDUJH
QHHGOH�QHDU�WKH�YDSRUL]HU���$�KLJK�SRWHQWLDO��W\SLFDOO\�±��WR�±��N9�
LV�DSSOLHG�WR�WKH�FRURQD�GLVFKDUJH�QHHGOH�WR�SURGXFH�D�FRURQD
GLVFKDUJH�FXUUHQW�RI�XS�WR����µ$����$�W\SLFDO�YDOXH�RI�WKH�FRURQD
GLVFKDUJH�FXUUHQW�LV���µ$����7KH�FRURQD�GLVFKDUJH�IURP�WKH�QHHGOH
SURGXFHV�D�UHDJHQW�LRQ�SODVPD�SULPDULO\�IURP�WKH�VROYHQW�YDSRU�
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7KH�VDPSOH�YDSRU�LV�LRQL]HG�E\�LRQ�PROHFXOH�UHDFWLRQV�ZLWK�WKH
UHDJHQW�LRQV�LQ�WKH�SODVPD�

$3&,�UHTXLUHV�D�FRQVWDQW�VRXUFH�RI�HOHFWURQV�IRU�WKH�LRQL]DWLRQ
SURFHVV���7KXV��WKH�FRURQD�GLVFKDUJH�FXUUHQW�LV�VHW�DQG�UHJXODWHG�
7KH�SRWHQWLDO�DSSOLHG�WR�WKH�FRURQD�GLVFKDUJH�QHHGOH�YDULHV��DV
QHHGHG��WR�SURYLGH�WKH�UHTXLUHG�FXUUHQW�

2.5.2.2 API Stack

7KH�$3,�VWDFN�FRQVLVWV�RI�WKH�FRPSRQHQWV�RI�WKH�$3,�VRXUFH�WKDW
DUH�KHOG�XQGHU�YDFXXP��H[FHSW�IRU�WKH�DWPRVSKHULF�SUHVVXUH�VLGH
RI�WKH�VSUD\�VKLHOG����7KH�$3,�VWDFN�LQFOXGHV�WKH�VSUD\�VKLHOG�
KHDWHG�FDSLOODU\��WXEH�OHQV��VNLPPHU��KHDWHG�FDSLOODU\�PRXQW��DQG
WXEH�OHQV�DQG�VNLPPHU�PRXQW���6HH�)LJXUH��������7KH�VDPH�$3,
VWDFN�LV�XVHG�IRU�ERWK�(6,�DQG�$3&,�LRQL]DWLRQ�PRGHV�

Figure 2-10.  Cross sectional view of the APCI probe assembly



FUNCTIONAL DESCRIPTION
MS Detector

Finnigan:  LCQ MS Detector Hardware Manual        2-17

Figure 2-11.  Cross sectional view of the API stack

7KH�VSUD\�VKLHOG�LV�D�VWDLQOHVV�VWHHO��F\OLQGULFDO�YHVVHO�WKDW��LQ
FRPELQDWLRQ�ZLWK�WKH�(6,�RU�$3&,�IODQJH��IRUPV�WKH�DWPRVSKHULF
SUHVVXUH�UHJLRQ�RI�WKH�$3,�VRXUFH��DOVR�FDOOHG�WKH�VSUD\�FKDPEHU��
7KH�VSUD\�VKLHOG�LQVHUWV�LQWR�DQ�RSHQLQJ�LQ�WKH�YDFXXP�PDQLIROG
DQG�VHUYHV�DV�D�EDVH�IRU�WKH�$3,�VWDFN���$Q�RSHQLQJ�LQ�WKH�ERWWRP
RI�WKH�VSUD\�VKLHOG�VHUYHV�DV�D�GUDLQ�IRU�ZDVWH�OLTXLG���7ZR�IODQJH
UHWDLQHU�EROWV�RQ�WKH�(6,�RU�$3&,�IODQJH�VHFXUH�WKH�IODQJH�WR�WKH
DWPRVSKHULF�SUHVVXUH�VLGH�RI�WKH�VSUD\�VKLHOG�

7KH�KHDWHG�FDSLOODU\�DVVLVWV�LQ�GHVROYDWLQJ�LRQV�WKDW�DUH
SURGXFHG�E\�WKH�(6,�RU�$3&,�SUREH���7KH�KHDWHG�FDSLOODU\�LV�DQ
HORQJDWHG��F\OLQGULFDO�WXEH�PDGH�RI�PHWDO�WKDW�KDV�D�KROH�ERUHG
WKURXJK�WKH�FHQWHU�RI�LWV�ORQJ�D[LV���$�KHDWHU�HPEHGGHG�LQ�WKH
FDSLOODU\�VXUURXQGV�WKH�KROH�DQG�KHDWV�WKH�FDSLOODU\�WR
WHPSHUDWXUHV�XS�WR������&���7\SLFDO�WHPSHUDWXUHV�RI�WKH�KHDWHG
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FDSLOODU\�DUH������&�IRU�(6,�DQG������&�IRU�$3&,���7KH�KHDWHG
FDSLOODU\�SDVVHV�WKURXJK�D�KROH�LQ�WKH�FHQWHU�RI�WKH�VSUD\�VKLHOG�
,RQV�DUH�GUDZQ�LQWR�WKH�KHDWHG�FDSLOODU\�LQ�WKH�DWPRVSKHULF
SUHVVXUH�UHJLRQ�DQG�WUDQVSRUWHG�WR�WKH�FDSLOODU\�VNLPPHU�UHJLRQ
RI�WKH�YDFXXP�PDQLIROG�E\�D�GHFUHDVLQJ�SUHVVXUH�JUDGLHQW���$
SRWHQWLDO�RI�W\SLFDOO\���WR�±���9��SRVLWLYH�IRU�SRVLWLYH�LRQV�DQG
QHJDWLYH�IRU�QHJDWLYH�LRQV��DVVLVWV�LQ�UHSHOOLQJ�LRQV�IURP�WKH
KHDWHG�FDSLOODU\�WR�WKH�VNLPPHU�

,RQV�IURP�WKH�KHDWHG�FDSLOODU\�HQWHU�WKH�WXEH�OHQV���7KH�WXEH�OHQV
�DOVR�FDOOHG�WKH�WXEH�JDWH��KDV�D�PDVV�GHSHQGHQW�SRWHQWLDO�DSSOLHG
WR�LW�WR�IRFXV�WKH�LRQV�WRZDUGV�WKH�RSHQLQJ�RI�WKH�VNLPPHU���$Q
DGGLWLRQDO�SRWHQWLDO�RI�EHWZHHQ���DQG�±���9��SRVLWLYH�IRU�SRVLWLYH
LRQV�DQG�QHJDWLYH�IRU�QHJDWLYH�LRQV���FDOOHG�WKH�WXEH�OHQV�RIIVHW
YROWDJH��FDQ�EH�DSSOLHG�WR�WKH�WXEH�OHQV�WR�DFFHOHUDWH�WKH�LRQV�LQWR
EDFNJURXQG�JDV�WKDW�LV�SUHVHQW�LQ�WKH�FDSLOODU\�VNLPPHU�UHJLRQ�
&ROOLVLRQV�ZLWK�WKH�EDFNJURXQG�JDV�DLG�LQ�WKH�GHVROYDWLRQ�RI�WKH
LRQV�DQG�LQFUHDVHV�VHQVLWLYLW\���,I�WKH�WXEH�OHQV�RIIVHW�YROWDJH�LV�WRR
KLJK��KRZHYHU��FROOLVLRQV�ZLWK�WKH�EDFNJURXQG�JDV�FDQ�EH�HQHUJHWLF
HQRXJK�WR�FDXVH�WKH�LRQV�WR�IUDJPHQW���7KLV�IUDJPHQWDWLRQ��FDOOHG
LRQ�VRXUFH�FROOLVLRQ�LQGXFHG�GLVVRFLDWLRQ��&,'���GHFUHDVHV
VHQVLWLYLW\���:KHQ�\RX�WXQH�WKH�/&4��\RX�DGMXVW�WKH�WXEH�OHQV
RIIVHW�YROWDJH�WR�PD[LPL]H�VHQVLWLYLW\�E\�EDODQFLQJ�GHVROYDWLRQ
ZLWK�IUDJPHQWDWLRQ�

7KH�WXEH�OHQV�DOVR�VHUYHV�DV�D�JDWH�WR�VWRS�WKH�LQMHFWLRQ�RI�LRQV�LQWR
WKH�PDVV�DQDO\]HU���$�SRWHQWLDO�RI������9�LV�XVHG�WR�GHIOHFW�SRVLWLYH
LRQV�DZD\�IURP�WKH�RSHQLQJ�LQ�WKH�VNLPPHU��DQG�D�SRWHQWLDO�RI
�����9�LV�XVHG�WR�GHIOHFW�QHJDWLYH�LRQV�DZD\�IURP�WKH�RSHQLQJ�LQ
WKH�VNLPPHU�

,RQV�IURP�WKH�WXEH�OHQV�SDVV�WKURXJK�WKH�VNLPPHU�DQG�PRYH
WRZDUG�WKH�ILUVW�RFWDSROH���7KH�VNLPPHU�DFWV�DV�D�YDFXXP�EDIIOH
EHWZHHQ�WKH�KLJKHU�SUHVVXUH�FDSLOODU\�VNLPPHU�UHJLRQ��DW���7RUU�
DQG�WKH�ORZHU�SUHVVXUH�ILUVW�RFWDSROH�UHJLRQ��DW������7RUU��RI�WKH
YDFXXP�PDQLIROG���7KH�VNLPPHU�LV�DW�JURXQG�SRWHQWLDO���7KH�ERUH
RI�WKH�KHDWHG�FDSLOODU\�LV�RIIVHW�ZLWK�UHVSHFW�WR�WKH�RSHQLQJ�LQ�WKH
VNLPPHU�WR�UHGXFH�WKH�QXPEHU�RI�QHXWUDO�PROHFXOHV�DQG�ODUJH
FKDUJHG�SDUWLFOHV�WKDW�SDVV�WKURXJK�WKH�VNLPPHU�DQG�FUHDWH
GHWHFWRU�QRLVH�

7KH�KHDWHG�FDSLOODU\�PRXQW�VFUHZV�LQWR�WKH�VSUD\�VKLHOG�RQ�WKH
FDSLOODU\�VNLPPHU�UHJLRQ�VLGH���7KH�WXEH�OHQV�DQG�VNLPPHU
PRXQW�DWWDFKHV�WR�WKH�KHDWHG�FDSLOODU\�PRXQW���7KH�WXEH�OHQV�DQG
VNLPPHU�PRXQW�FRQWDLQV�VSULQJ�ORDGHG�PDFKLQH�VFUHZV�WKDW�KROG
WKH�WXEH�OHQV�DQG�VNLPPHU�LQ�SODFH���7KH�KHDWHG�FDSLOODU\�DEXWV
ZLWK�WKH�WXEH�OHQV�DQG�VNLPPHU�PRXQW��WKXV�HQVXULQJ�WKDW�WKH
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H[LW�HQG�RI�WKH�KHDWHG�FDSLOODU\�LV�DW�WKH�SURSHU�GLVWDQFH�IURP�WKH
RSHQLQJ�LQ�WKH�VNLPPHU�

2.5.3 Ion Optics

,RQV�HQWHU�WKH�LRQ�RSWLFV�DIWHU�SDVVLQJ�WKURXJK�WKH�VNLPPHU���7KH
LRQ�RSWLFV�WUDQVPLW�LRQV�IURP�WKH�$3,�VRXUFH�WR�WKH�PDVV
DQDO\]HU���7KH�LRQ�RSWLFV�FRQVLVW�RI�WZR�RFWDSROHV�DQG�DQ
LQWHURFWDSROH�OHQV���6HH�)LJXUH������DQG�)LJXUH��������(DFK
RFWDSROH�LV�DQ�RFWDJRQDO�DUUD\�RI�F\OLQGULFDO�URGV�WKDW�DFWV�DV�DQ
LRQ�WUDQVPLVVLRQ�GHYLFH���$Q�5)�YROWDJH�������0+]������9�SHDN�WR
SHDN��DQG�GF�RIIVHW�YROWDJH��W\SLFDOO\�����WR�����9��WKDW�DUH�DSSOLHG
WR�WKH�URGV�JLYH�ULVH�WR�DQ�HOHFWULF�ILHOG�WKDW�JXLGHV�WKH�LRQV�DORQJ
WKH�D[LV�RI�WKH�RFWDSROH���'XULQJ�LRQ�WUDQVPLVVLRQ��WKH�RIIVHW
YROWDJH�LV�QHJDWLYH�IRU�SRVLWLYH�LRQV�DQG�SRVLWLYH�IRU�QHJDWLYH�LRQV�
7KH�RFWDSROH�5)�YROWDJH�LV�WXUQHG�RII�GXULQJ�PDVV�DQDO\VLV�

7KH�WZR�RFWDSROHV�DUH�VHSDUDWHG�E\�WKH�LQWHURFWDSROH�OHQV���7KH
LQWHURFWDSROH�OHQV�DVVLVWV�LQ�WKH�IRFXVLQJ�DQG�JDWLQJ�RI�LRQV���7KH
LQWHURFWDSROH�OHQV�DOVR�VHUYHV�DV�D�EDIIOH�EHWZHHQ�WKH�ILUVW�RFWDSROH
UHJLRQ�DQG�WKH�DQDO\]HU�UHJLRQ�RI�WKH�YDFXXP�PDQLIROG���7KH�/&4
WXQH�SURFHGXUH�RSWLPL]HV�WKH�SRWHQWLDOV�WKDW�DUH�DSSOLHG�WR�WKH
RFWDSROHV�DQG�LQWHURFWDSROH�OHQV�WR�PD[LPL]H�WKH�LRQ�FXUUHQW�WR�WKH
PDVV�DQDO\]HU���'XULQJ�LRQ�WUDQVPLVVLRQ��D�SRWHQWLDO�RI�W\SLFDOO\
EHWZHHQ�����DQG�����9�LV�DSSOLHG�WR�WKH�LQWHURFWDSROH�OHQV���7KH
SRWHQWLDO�LV�QHJDWLYH�IRU�SRVLWLYH�LRQV�DQG�SRVLWLYH�IRU�QHJDWLYH
LRQV���'XULQJ�JDWLQJ��WKH�SRWHQWLDO�LV������9�IRU�SRVLWLYH�LRQV�DQG
�����9�IRU�QHJDWLYH�LRQV�
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Figure 2-12.  Cross sectional view of the ion optics

2.5.4 Mass Analyzer

7KH�TXDGUXSROH�LRQ�WUDS�PDVV�DQDO\]HU�LV�WKH�VLWH�RI�PDVV
DQDO\VLV��WKDW�LV��LRQ�VWRUDJH��LRQ�LVRODWLRQ��FROOLVLRQ�LQGXFHG
GLVVRFLDWLRQ��DQG�LRQ�VFDQ�RXW����7KLV�VHFWLRQ�GHVFULEHV�WKH
FRPSRQHQWV�RI�WKH�PDVV�DQDO\]HU��WKH�YROWDJHV�DSSOLHG�WR�WKH�PDVV
DQDO\]HU�HOHFWURGHV��WKH�SUHVHQFH�RI�KHOLXP�GDPSLQJ�JDV�LQ�WKH
PDVV�DQDO\]HU�FDYLW\��DQG�WKH�RSHUDWLRQ�RI�WKH�PDVV�DQDO\]HU
GXULQJ�PDVV�DQDO\VLV�

2.5.4.1 Components of the Mass Analyzer

7KH�PDVV�DQDO\]HU�LV�PRXQWHG�RQ�WKH�DQDO\]HU�PRXQW�RSSRVLWH�WKH
VHFRQG�RFWDSROH���7KH�PDVV�DQDO\]HU�LV�VKRZQ�LQ�FURVV�VHFWLRQ�LQ
)LJXUH������DQG�LQ�D�SKRWRJUDSK�LQ�)LJXUH������

7KH�PDVV�DQDO\]HU�LQFOXGHV�WKUHH�VWDLQOHVV�VWHHO�HOHFWURGHV��WKH
HQWUDQFH�HQGFDS�HOHFWURGH��WKH�H[LW�HQGFDS�HOHFWURGH��DQG�WKH�ULQJ
HOHFWURGH���7KH�LQQHU�VXUIDFHV�RI�HOHFWURGHV�DUH�K\SHUEROLF�
7RJHWKHU��WKH\�IRUP�D�FDYLW\�LQ�ZKLFK�PDVV�DQDO\VLV�RFFXUV�
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7KH�HQWUDQFH�HQGFDS�HOHFWURGH�LV�WKH�HOHFWURGH�WKDW�LV�FORVHVW�WR
WKH�LRQ�RSWLFV��DQG�WKH�H[LW�HQGFDS�HOHFWURGH�LV�WKH�HOHFWURGH�WKDW
LV�FORVHVW�WR�WKH�LRQ�GHWHFWLRQ�V\VWHP���%RWK�HQGFDS�HOHFWURGHV�KDYH
D�VPDOO�KROH�LQ�WKHLU�FHQWHUV�WR�SHUPLW�WKH�SDVVDJH�RI�LRQV�LQWR�DQG
RXW�RI�WKH�PDVV�DQDO\]HU�FDYLW\���7KH�ULQJ�HOHFWURGH�LV�ORFDWHG
EHWZHHQ�WKH�HQGFDS�HOHFWURGHV���,RQV�SURGXFHG�LQ�WKH�$3,�VRXUFH
HQWHU�WKH�PDVV�DQDO\]HU�FDYLW\�WKURXJK�WKH�HQWUDQFH�HQGFDS
HOHFWURGH���,RQV�FDQ�EH�HMHFWHG�WKURXJK�HLWKHU�HQGFDS�HOHFWURGH
GXULQJ�PDVV�DQDO\VLV���,RQV�WKDW�DUH�HMHFWHG�WKURXJK�WKH�H[LW
HQGFDS�HOHFWURGH�DUH�IRFXVHG�E\�WKH�FRQYHUVLRQ�G\QRGH
DFFHOHUDWLQJ�SRWHQWLDO�WKURXJK�WKH�H[LW�OHQV��DW�JURXQG�SRWHQWLDO�
WRZDUGV�WKH�LRQ�GHWHFWLRQ�V\VWHP���+HOLXP�GDPSLQJ�JDV�HQWHUV�WKH
PDVV�DQDO\]HU�FDYLW\�WKURXJK�D�QLSSOH�RQ�WKH�H[LW�HQGFDS
HOHFWURGH�
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Figure 2-13.  Cross sectional view of the mass analyzer

7KH�HQWUDQFH�HQGFDS�HOHFWURGH��H[LW�HQGFDS�HOHFWURGH��DQG�ULQJ
HOHFWURGH�DUH�VHSDUDWHG�E\�WZR�TXDUW]�VSDFHU�ULQJV���7KH�VSDFHU
ULQJV�SRVLWLRQ�WKH�HOHFWURGHV�DW�WKH�SURSHU�GLVWDQFH�DSDUW�DQG�DOVR
VHUYH�DV�HOHFWULFDO�LQVXODWRUV���7ZR�QRQFRQGXFWLQJ�SRVWV�SDVV
WKURXJK�ERWK�HQGFDS�HOHFWURGHV�DQG�VFUHZ�LQWR�WKH�DQDO\]HU�PRXQW
�DOVR�QRQFRQGXFWLQJ����$�VSULQJ�ZDVKHU�DQG�QXW�RQ�WKH�HQG�RI
HDFK�SRVW�DSSO\�D�IRUFH�WR�WKH�H[LW�HQGFDS�HOHFWURGH�WKDW�KROGV�WKH
HOHFWURGHV�DQG�VSDFHUV�LQ�SODFH�

$�GF�RIIVHW�YROWDJH��FDOOHG�WKH�PDVV�DQDO\]HU�GF�RIIVHW�YROWDJH�
LV�DSSOLHG�WR�WKH�PDVV�DQDO\]HU�HOHFWURGHV�WR�GUDZ�LQ�LRQV�IURP�WKH
LRQ�RSWLFV���7KH�PDJQLWXGH�RI�WKH�PDVV�DQDO\]HU�GF�RIIVHW�YROWDJH�LV
����9�IRU�SRVLWLYH�LRQ�SRODULW\�PRGH�DQG�����9�IRU�QHJDWLYH�LRQ
SRODULW\�PRGH�

Various ac voltages are applied to the ring and endcap electrodes to
trap, fragment, and eject ions according to their mass-to-charge
ratios.  These ac voltages, referred to as the ring electrode RF
voltage, waveform voltage, resonance excitation RF voltage, and
resonance ejection RF voltage, are discussed below.

2.5.4.2 Ring Electrode RF Voltage

$Q�DF�YROWDJH�RI�FRQVWDQW�IUHTXHQF\�������0+]��DQG�YDULDEOH
DPSOLWXGH����WR������9�]HUR�WR�SHDN��LV�DSSOLHG�WR�WKH�ULQJ
HOHFWURGH�E\�D�VSULQJ�ORDGHG�SLQ�WKDW�FRQWDFWV�WKH�ULQJ�HOHFWURGH
ZKHQ�WKH�PDVV�DQDO\]HU�LV�LQ�SODFH���7KH�IUHTXHQF\�RI�WKH�DF
YROWDJH�LV�LQ�WKH�UDGLR�IUHTXHQF\��5)��UDQJH��DQG�WKLV�YROWDJH�LV
UHIHUUHG�WR�DV�WKH�ULQJ�HOHFWURGH�5)�YROWDJH�

7KH�DSSOLFDWLRQ�RI�DQ�5)�YROWDJH�WR�WKH�ULQJ�HOHFWURGH�SURGXFHV�D
WKUHH�GLPHQVLRQDO�TXDGUXSROH�ILHOG�ZLWKLQ�WKH�PDVV�DQDO\]HU
FDYLW\���7KLV�WLPH�YDU\LQJ�ILHOG�GULYHV�LRQLF�PRWLRQ�LQ�ERWK�WKH
D[LDO��WRZDUG�WKH�HQGFDSV��DQG�UDGLDO��IURP�WKH�ULQJ�HOHFWURGH
WRZDUG�WKH�FHQWHU��GLUHFWLRQV���,RQLF�PRWLRQ�PXVW�EH�VWDEOH�LQ�ERWK
WKH�D[LDO�DQG�UDGLDO�GLUHFWLRQV�IRU�DQ�LRQ�WR�UHPDLQ�WUDSSHG����$
VWDEOH�WUDMHFWRU\�LV�DQ�RVFLOODWRU\�WUDMHFWRU\�WKDW�LV�FRQILQHG�ZLWKLQ
WKH�PDVV�DQDO\]HU����'XULQJ�LRQ�VFDQ�RXW��WKH�V\VWHP�SURGXFHV�D
PDVV�GHSHQGHQW�LQVWDELOLW\�WR�HMHFW�LRQV�IURP�WKH�PDVV�DQDO\]HU�LQ
WKH�D[LDO�GLUHFWLRQ�
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:KHQ�WKH�DPSOLWXGH�RI�WKH�ULQJ�HOHFWURGH�5)�YROWDJH�LV�ORZ��DOO
LRQV�DERYH�D�PLQLPXP�PDVV�WR�FKDUJH�UDWLR�DUH�WUDSSHG���7KLV�5)
YROWDJH�LV�UHIHUUHG�WR�DV�WKH�VWRUDJH�YROWDJH��DQG�WKH�PLQLPXP
PDVV�WR�FKDUJH�UDWLR�LV�XVXDOO\�FKRVHQ�WR�EH�JUHDWHU�WKDQ�WKH
PDVV�WR�FKDUJH�UDWLRV�DVVRFLDWHG�ZLWK�DLU��ZDWHU��DQG�VROYHQW�LRQV�
During ion scan out, the ring electrode RF voltage is ramped at a
constant rate corresponding to approximately 5,500 u s��.  $V�WKH
ULQJ�HOHFWURGH�5)�YROWDJH�LQFUHDVHV��LRQV�RI�LQFUHDVLQJ�PDVV�WR�
FKDUJH�UDWLR�EHFRPH�VXFFHVVLYHO\�XQVWDEOH�LQ�WKH�D[LDO�GLUHFWLRQ
DQG�DUH�HMHFWHG�IURP�WKH�PDVV�DQDO\]HU���The voltage at which an
ion is ejected from the mass analyzer is defined as its resonance
voltage.  The ejection of ions of each mass-to-charge ratio occurs
over a very short time.  Many of these ions are detected by the ion
detection system.

2.5.4.3 Ion Injection Waveform Voltage, Ion
Isolation Waveform Voltage, Resonance
Excitation RF Voltage, and Resonance
Ejection RF Voltage Applied to the Endcap
Electrodes

7KH�LRQ�LQMHFWLRQ�ZDYHIRUP�YROWDJH��LRQ�LVRODWLRQ�ZDYHIRUP
YROWDJH��UHVRQDQFH�H[FLWDWLRQ�5)�YROWDJH��DQG�UHVRQDQFH�HMHFWLRQ
5)�YROWDJH�DUH�DF�YROWDJHV�WKDW�DUH�DSSOLHG�WR�WKH�HQGFDS
HOHFWURGHV�WR�VWLPXODWH�PRWLRQ�RI�WKH�LRQV�LQ�WKH�D[LDO�GLUHFWLRQ�
7KH�YROWDJHV�DSSOLHG�WR�WKH�HQGFDS�HOHFWURGHV�DUH�HTXDO�LQ
DPSOLWXGH�EXW�DUH����R�RXW�RI�SKDVH�WR�RQH�DQRWKHU���When the RF
frequency applied to the endcaps equals the resonance frequency of
a trapped ion, which depends on its mass, the ion gains kinetic
energy.  If the magnitude of the applied voltage is large enough, the
ion is ejected from the mass analyzer in the axial direction.

7KH�ZDYHIRUP�YROWDJHV�FRQVLVW�RI�D�GLVWULEXWLRQ�RI�IUHTXHQFLHV
EHWZHHQ����DQG�����N+]�FRQWDLQLQJ�DOO�UHVRQDQFH�IUHTXHQFLHV
H[FHSW�IRU�WKRVH�FRUUHVSRQGLQJ�WR�WKH�LRQV�WR�EH�WUDSSHG���7KHUH�DUH
WZR�W\SHV�RI�ZDYHIRUP�YROWDJHV��WKH�LRQ�LQMHFWLRQ�ZDYHIRUP�YROWDJH
DQG�WKH�LRQ�LVRODWLRQ�ZDYHIRUP�YROWDJH�

7KH�LRQ�LQMHFWLRQ�ZDYHIRUP�YROWDJH�DFWV�GXULQJ�WKH�LRQ
LQMHFWLRQ�VWHS�WR�HMHFW�XQZDQWHG�LRQV�IURP�WKH�PDVV�DQDO\]HU�DQG
DOORZ�WKH�FRQFHQWUDWLRQ�RI�WDUJHW�LRQV���7KH�LRQ�LQMHFWLRQ�ZDYHIRUP
YROWDJH�LV�XVHG�IRU�WKH�GHWHFWLRQ�RI�VPDOO�WDUJHW�DQDO\WH�PDVV
SHDNV�WKDW�RWKHUZLVH�ZRXOG�EH�REVFXUHG�E\�DQ�LQWHQVH�PDVV�SHDN
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IURP�DQRWKHU�FRPSRQHQW���7KH�LRQ�LQMHFWLRQ�ZDYHIRUP�YROWDJH�FDQ
EH�XVHG�IRU�DOO�VFDQ�PRGHV���%\�GHIDXOW��WKH�LRQ�LQMHFWLRQ�ZDYHIRUP
YROWDJH�LV�WXUQHG�RII���<RX�FDQ�WXUQ�RQ�WKH�LRQ�LQMHFWLRQ�ZDYHIRUP
YROWDJH�LQ�WKH�,QMHFWLRQ�&RQWURO�GLDORJ�ER[�LQ�7XQH�3OXV�

7KH�LRQ�LVRODWLRQ�ZDYHIRUP�YROWDJH�DFWV�GXULQJ�WKH�LRQ
LVRODWLRQ�VWHS�RI�6,0��650��&50��DQG�06Q�IXOO�VFDQ��ZLWK�Q�!���
DSSOLFDWLRQV���7KH�LRQ�LVRODWLRQ�ZDYHIRUP�YROWDJH��LQ�FRPELQDWLRQ
ZLWK�WKH�ULQJ�HOHFWURGH�5)�YROWDJH��HMHFWV�DOO�LRQV�H[FHSW�WKRVH�RI�D
VHOHFWHG�PDVV�WR�FKDUJH�UDWLR�RU�QDUURZ�UDQJHV�RI�PDVV�WR�FKDUJH
UDWLRV���7KH�LRQ�LVRODWLRQ�ZDYHIRUP�YROWDJH�LV�FDOFXODWHG�E\�WKH
/&4�DQG�DXWRPDWLFDOO\�DSSOLHG�DW�WKH�FRUUHFW�WLPH�

During the collision induced dissociation step of 650��&50��DQG
06Q�IXOO�VFDQ��ZLWK�Q�!����applications, the resonance excitation
RF voltage is applied to the endcap electrodes to fragment parent
ions into product ions.  The resonance excitation RF voltage is not
strong enough to eject an ion from the mass analyzer.  However, ion
motion in the axial direction is enhanced and the ion gains kinetic
energy.  After many collisions with the helium damping gas, which is
present in the mass analyzer, the ion gains enough internal energy to
cause it to dissociate into product ions.  The product ions are then
mass analyzed.

During ion scan out, the resonance ejection RF voltage facilitates
the ejection of ions from the mass analyzer and thus improves mass
resolution.  The resonance ejection RF voltage is applied at fixed
frequency and increasing amplitude during the ramp of the ring
electrode RF voltage.  Only when an ion is about to be ejected from
the mass analyzer cavity by the ring electrode RF voltage is it in
resonance with the resonance ejection RF voltage.  When an ion
comes into resonance, it moves farther away from the center of the
mass analyzer, where the field generated by the ring electrode RF
voltage is zero (and space-charge effects are strong), into a region
where the field produced by the ring electrode RF voltage is strong
(and space-charge effects are small).  As a result, the ejection of the
ion is facilitated, and mass resolution is significantly improved.

2.5.4.4 Helium Damping Gas in the Mass Analyzer
Cavity

The mass analyzer cavity contains helium that is used as a damping
gas and a collision activation partner.  The helium damping gas enters
the mass analyzer cavity through a nipple on the exit endcap
electrode.  The flow of gas (1 mL min��) into the mass analyzer cavity
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is regulated by a pressure regulator and a capillary restrictor.  The
flow of gas out of the mass analyzer cavity (and into the
turbomolecular pump) is restricted by the holes in the endcap
electrodes.  The flows into and out of the cavity are matched so that
the partial pressure of helium in the mass analyzer cavity is
maintained at approximately 0.1 Pa (10�� Torr).

The collisions of the ions entering the mass analyzer with the helium
slow the ions so that they can be trapped by the RF field in the mass
analyzer.

The presence of helium in the mass analyzer cavity significantly
enhances sensitivity and mass spectral resolution.  Before their
ejection from the mass analyzer cavity, sample ions collide with
helium atoms.  These collisions reduce the kinetic energy of the ions,
thereby damping the amplitude of their oscillations.  As a result, the
ions are focused into the center of the cavity rather than being
allowed to spread throughout the cavity.

Helium in the mass analyzer cavity also serves as a collision
activation partner.  During the collision induced dissociation step of an
SRM, &50��RU�06Q�IXOO�VFDQ��ZLWK�Q�!����analysis, the resonance
excitation RF voltage applied to the endcap electrodes drives parent
ions into the helium atoms.  After gaining sufficient internal energy
from the resulting collisions, the parent ion dissociates into one or
more product ions.

2.5.4.5 Summary of Mass Analyzer Operation

The processes that occur in the mass analyzer can be broken down
into four steps:

• ,RQ�VWRUDJH

• ,RQ�LVRODWLRQ�>6,0��650��&50��DQG�06Q�IXOO�VFDQ��ZLWK�Q�!���
RQO\@

• &ROOLVLRQ�LQGXFHG�GLVVRFLDWLRQ�>650��&50��DQG�06Q�IXOO�VFDQ
�ZLWK�Q�!����RQO\@

• ,RQ�VFDQ�RXW��WKH�LRQ�GHWHFWLRQ�VWHS�

For 650��&50��DQG�06Q�IXOO�VFDQ��ZLWK�Q�!����DSSOLFDWLRQV�Whe ion
isolation and collision induced dissociation steps are performed n-1
times, where n is the scan power.
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Before ion storage, the following conditions are established:

• +HOLXP�LV�SUHVHQW�LQ�WKH�PDVV�DQDO\]HU�FDYLW\�DW�D�SDUWLDO
SUHVVXUH�RI�DERXW�����3D�������7RUU��

• 5LQJ�HOHFWURGH�5)�YROWDJH�LV�VHW�WR�WKH�VWRUDJH�YROWDJH�

• ,RQ�LQMHFWLRQ�ZDYHIRUP�YROWDJH�RQ�WKH�HQGFDS�HOHFWURGHV�LV�RQ�
LI�\RX�KDYH�VHOHFWHG�LW�

• ,RQ�LVRODWLRQ�ZDYHIRUP�YROWDJH��UHVRQDQFH�H[FLWDWLRQ�5)
YROWDJH��DQG�UHVRQDQFH�HMHFWLRQ�5)�YROWDJH�RQ�WKH�HQGFDS
HOHFWURGHV�DUH�RII�

With these conditions achieved, sample ions formed in the API source
are trapped in the mass analyzer if the following conditions are met:

• 7KH�LRQV�KDYH�PDVV�WR�FKDUJH�UDWLRV�JUHDWHU�WKDQ�WKH
PLQLPXP�VWRUDJH�PDVV�WR�FKDUJH�UDWLR�

• 7KH�LRQV�DUH�QRW�HMHFWHG�E\�WKH�LRQ�LQMHFWLRQ�ZDYHIRUP�YROWDJH�

$IWHU�DQ�RSWLPXP�QXPEHU�RI�LRQV�KDYH�EHHQ�WUDSSHG��WKH�LRQ
LQMHFWLRQ�ZDYHIRUP�YROWDJH�LV�WXUQHG�RII���7KH�ULQJ�HOHFWURGH�5)
VWRUDJH�YROWDJH�UHPDLQV�RQ�

Next, for SIM, SRM, CRM, and 06Q�IXOO�VFDQ��ZLWK�Q�!����analyses,
the ion isolation waveform voltage is applied to the endcap
electrodes,�LQ�FRPELQDWLRQ�ZLWK�D�UDPS�RI�WKH�ULQJ�HOHFWURGH�5)
YROWDJH�WR�D�QHZ�VWRUDJH�YROWDJH��WR�HMHFW�DOO�LRQV�H[FHSW�WKRVH�RI
WKH�VHOHFWHG�PDVV�WR�FKDUJH�UDWLR�

Then, for SRM, CRM, and 06Q�IXOO�VFDQ��ZLWK�Q�!����analyses, the
resonance excitation RF voltage is applied to the endcap electrodes
to cause collision induced dissociation.  Product ions with mass-to-
charge ratio greater than the minimum storage mass-to-charge ratio
are stored.  (The minimum storage mass during collision induced
dissociation is typically set to one quarter of the parent ion mass-to-
charge ratio.)

For SRM, CRM, and 06Q�IXOO�VFDQ��ZLWK�Q�!����DSSOLFDWLRQV�Whe ion
isolation and collision induced dissociation steps are performed n-1
times, where n is the scan power.

Finally, the sample ions or product ions are scanned out:  The ring
electrode RF voltage is ramped from low voltage to high voltage, and
simultaneously the resonance ejection RF voltage is applied to the
endcap electrodes to facilitate ejection.  As the ring electrode RF
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voltage is increased, ions of greater and greater mass-to-charge
ratios become unstable and are ejected from the mass analyzer.
Many of these ions are focused toward the ion detection system
where they are detected.



FUNCTIONAL DESCRIPTION
MS Detector

2-28         Finnigan:  LCQ MS Detector Hardware Manual

2.5.5 Ion Detection System

The LCQ is equipped with a high sensitivity, off-axis ion detection
system that produces a high signal-to-noise ratio and allows for
voltage polarity switching between positive ion and negative ion
modes of operation.  The ion detection system includes a 15-kV
conversion dynode and a channel electron multiplier.  The ion
detection system is located at the rear of the vacuum manifold behind
the mass analyzer.  See )LJXUH����� (cross sectional view), )LJXUH���
�� (conversion dynode), and )LJXUH����� (electron multiplier).

7KH�FRQYHUVLRQ�G\QRGH�LV�D�FRQFDYH�PHWDO�VXUIDFH�WKDW�LV�ORFDWHG
DW�D�ULJKW�DQJOH�WR�WKH�LRQ�EHDP���$�SRWHQWLDO�RI�����N9�IRU
QHJDWLYH�LRQ�GHWHFWLRQ�RU�����N9�IRU�SRVLWLYH�LRQ�GHWHFWLRQ�LV
DSSOLHG�WR�WKH�FRQYHUVLRQ�G\QRGH���:KHQ�DQ�LRQ�VWULNHV�WKH�VXUIDFH
RI�WKH�FRQYHUVLRQ�G\QRGH��RQH�RU�PRUH�VHFRQGDU\�SDUWLFOHV�DUH
SURGXFHG���7KHVH�VHFRQGDU\�SDUWLFOHV�FDQ�LQFOXGH�SRVLWLYH�LRQV�
QHJDWLYH�LRQV��HOHFWURQV��DQG�QHXWUDOV���:KHQ�SRVLWLYH�LRQV�VWULNH�D
QHJDWLYHO\�FKDUJHG�FRQYHUVLRQ�G\QRGH��WKH�VHFRQGDU\�SDUWLFOHV�RI
LQWHUHVW�DUH�QHJDWLYH�LRQV�DQG�HOHFWURQV���:KHQ�QHJDWLYH�LRQV
VWULNH�D�SRVLWLYHO\�FKDUJHG�FRQYHUVLRQ�G\QRGH��WKH�VHFRQGDU\
SDUWLFOHV�RI�LQWHUHVW�DUH�SRVLWLYH�LRQV���7KHVH�VHFRQGDU\�SDUWLFOHV
DUH�IRFXVHG�E\�WKH�FXUYHG�VXUIDFH�RI�WKH�FRQYHUVLRQ�G\QRGH�DQG�DUH
DFFHOHUDWHG�E\�D�YROWDJH�JUDGLHQW�LQWR�WKH�HOHFWURQ�PXOWLSOLHU���7KH
FRQYHUVLRQ�G\QRGH�VKLHOG��WXEH��DQG�GLVN�VKLHOG�WKH�YDFXXP
PDQLIROG�IURP�WKH�HOHFWULF�ILHOG�SURGXFHG�E\�WKH�FRQYHUVLRQ
G\QRGH�

The electron multiplier is mounted on the top cover plate of the
vacuum manifold next to the mass analyzer.  See )LJXUH����� and
)LJXUH�����.  The electron multiplier includes a cathode and an
anode.  The cathode of the electron multiplier is a lead-oxide, funnel-
like resistor.  A potential of up to -2.5 kV is applied to the cathode by
the high voltage ring.  The exit end of the cathode (at the anode) is
near ground potential.  The cathode is held in place by the high
voltage ring, two support plates, the electron multiplier support,
and the electron multiplier shield.  A spring washer applies a force
to the cathode to hold it in contact with the electron multiplier shield.
The electron multiplier support is attached to the top cover plate of
the vacuum manifold by two screws.

The anode of the electron multiplier is a small cup located at the exit
end of the cathode.  The anode collects the electrons produced by the
cathode.  The anode screws into the anode feedthrough in the top
cover plate.
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Figure 2-14.  Cross sectional view of the ion detection system, showing the electron multiplier
and the conversion dynode
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Secondary particles from the conversion dynode strike the inner walls
of the electron multiplier cathode with sufficient energy to eject
electrons.  The ejected electrons are accelerated farther into the
cathode, drawn by the increasingly positive potential gradient.  Due to
the funnel shape of the cathode, the ejected electrons do not travel
far before they again strike the inner surface of the cathode, thereby
causing the emission of more electrons.  Thus, a cascade of electrons
is created that finally results in a measurable current at the end of the
cathode where the electrons are collected by the anode.  The current
collected by the anode is proportional to the number of secondary
particles striking the cathode.  Typically, the electron multiplier is set
to a gain of about 3 × 10� (i.e., for each ion or electron that enters, 3
× 10��electrons exit).  The current that leaves the electron multiplier
via the anode is converted to a voltage by the electrometer circuit and
recorded by the data system.  Refer to the topic Ion Detection
System Electronic Assemblies on page 2-53.

The ion detection system of the LCQ increases signal and decreases
noise.  The high voltage applied to the conversion dynode results in a
high conversion efficiency and increased signal.  That is, for each ion
striking the conversion dynode, many secondary particles are
produced.  The increase in conversion efficiency is more pronounced
for more massive ions than for less massive ions.

Because of the off-axis orientation of the ion detection system relative
to the mass analyzer, neutral molecules from the mass analyzer tend
not to strike the conversion dynode or electron multiplier.  As a result,
the noise from neutral molecules is reduced.
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2.5.6 Vacuum System and Inlet Gasses Hardware

7KH�YDFXXP�V\VWHP�HYDFXDWHV�WKH�UHJLRQ�DURXQG�WKH�$3,�VWDFN�
LRQ�RSWLFV��PDVV�DQDO\]HU��DQG�LRQ�GHWHFWLRQ�V\VWHP���7KH�SULQFLSDO
FRPSRQHQWV�RI�WKH�YDFXXP�V\VWHP�LQFOXGH�WKH�IROORZLQJ�

• 9DFXXP�PDQLIROG

• 7XUERPROHFXODU�SXPS

• 5RWDU\�YDQH�SXPS

• &RQYHFWURQ�JDXJH

• ,RQ�JDXJH

7KH�LQOHW�JDVVHV�KDUGZDUH�FRQWUROV�WKH�IORZ�RI�GDPSLQJ�JDV�
VKHDWK�JDV��DX[LOLDU\�JDV��DQG�DLU��GXULQJ�YHQWLQJ��LQWR�WKH�06
GHWHFWRU���7KH�LQOHW�JDVVHV�KDUGZDUH�LQFOXGHV�WKH�IROORZLQJ
FRPSRQHQWV�

• 9HQW�JDV�YDOYH

• 'DPSLQJ�JDV�LQOHW�DVVHPEO\

• 6KHDWK�JDV�YDOYH

• $X[LOLDU\�JDV�YDOYH

A functional block diagram of the vacuum system and inlet gasses
hardware is shown in )LJXUH�����.
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Figure 2-15.  Functional block diagram of the vacuum system and inlet gasses hardware

2.5.6.1 Vacuum Manifold

7KH�YDFXXP�PDQLIROG�HQFORVHV�WKH�$3,�VWDFN��LRQ�RSWLFV��PDVV
DQDO\]HU��DQG�LRQ�GHWHFWLRQ�V\VWHP�DVVHPEOLHV���7KH�YDFXXP
PDQLIROG�LV�D�WKLFN�ZDOOHG��DOXPLQXP�FKDPEHU�ZLWK�D�UHPRYDEOH
WRS�FRYHU�SODWH��PDFKLQHG�IODQJHV�RQ�WKH�IURQW��VLGHV��DQG�ERWWRP�
DQG�YDULRXV�HOHFWULFDO�IHHGWKURXJKV�DQG�JDV�LQOHWV�

7KH�YDFXXP�PDQLIROG�LV�GLYLGHG�LQWR�WKUHH�FKDPEHUV�E\�WZR
EDIIOHV���6HH�)LJXUH��������7KH�UHJLRQ�LQVLGH�WKH�ILUVW�FKDPEHU�
FDOOHG�WKH�FDSLOODU\�VNLPPHU�UHJLRQ��LV�HYDFXDWHG�WR���7RUU�E\
WKH�URWDU\�YDQH�SXPS���7KH�UHJLRQ�LQVLGH�WKH�VHFRQG�FKDPEHU�
FDOOHG�WKH�ILUVW�RFWDSROH�UHJLRQ��LV�HYDFXDWHG�WR������7RUU�E\�WKH
LQWHUVWDJH�SRUW�RI�WKH�VSOLW�IORZ�WXUERPROHFXODU�YDFXXP�SXPS�
7KH�UHJLRQ�LQVLGH�WKH�WKLUG�FKDPEHU��FDOOHG�WKH�DQDO\]HU�UHJLRQ�
LV�HYDFXDWHG�WR���×������7RUU�E\�WKH�KLJK�YDFXXP�SRUW�RI�WKH�VSOLW�
IORZ�WXUERPROHFXODU�SXPS���7KH�WXUERPROHFXODU�SXPS�LQ�WXUQ
GLVFKDUJHV�LQWR�WKH�URWDU\�YDQH�SXPS�WKURXJK�WKH�IRUHOLQH�
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7ZR�KLJK�YROWDJH�HOHFWULFDO�IHHGWKURXJKV�SDVV�WKURXJK�WKH�YDFXXP
PDQLIROG�

• $�IHHGWKURXJK�IRU�WKH�KLJK�YROWDJH�IRU�WKH�FRQYHUVLRQ�G\QRGH
SDVVHV�WKURXJK�WKH�UHDU�ZDOO

• $�IHHGWKURXJK�IRU�WKH�ULQJ�HOHFWURGH�5)�YROWDJH�RI�WKH�PDVV
DQDO\]HU�SDVVHV�WKURXJK�WKH�ERWWRP

$Q�LQOHW�IRU�WKH�LQWURGXFWLRQ�RI�DLU�LQWR�WKH�YDFXXP�PDQLIROG��IRU
YHQWLQJ�WKH�PDQLIROG��SDVVHV�WKURXJK�WKH�IURQW�ZDOO�RI�WKH�YDFXXP
PDQLIROG���7KH�YDFXXP�PDQLIROG�DOVR�KDV�DQ�RSHQLQJ�IRU�WKH�LRQ
JDXJH�

Figure 2-16.  Vacuum manifold (interior)
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7KH�UHPRYDEOH�WRS�FRYHU�SODWH�RI�WKH�YDFXXP�PDQLIROG�KROGV�WKH
LRQ�RSWLFV��PDVV�DQDO\]HU��DQG�HOHFWURQ�PXOWLSOLHU��RQH�SDUW�RI�WKH
LRQ�GHWHFWLRQ�V\VWHP����7KXV��UHPRYDO�RI�WKH�WRS�FRYHU�SODWH�DOORZV
HDV\�DFFHVV�WR�WKHVH�DVVHPEOLHV���7ZR�KDQGOHV�RQ�WKH�WRS�DQG�IRXU
JXLGH�SRVWV�RQ�WKH�XQGHUVLGH�RI�WKH�WRS�FRYHU�SODWH�IDFLOLWDWH�LWV
UHPRYDO�DQG�LQVWDOODWLRQ���$Q�HOHFWULFDOO\�FRQGXFWLYH�2�ULQJ
SURYLGHV�D�YDFXXP�WLJKW�VHDO�EHWZHHQ�WKH�WRS�FRYHU�SODWH�DQG�WKH
YDFXXP�PDQLIROG���7KH�WRS�FRYHU�SODWH�DQG�LWV�DWWDFKHG�DVVHPEOLHV
DUH�VKRZQ�LQ�)LJXUH������

Figure 2-17.  Top cover plate of the vacuum manifold (underside) and
attached assemblies
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)LYH�HOHFWULFDO�IHHGWKURXJKV�SDVV�WKURXJK�WKH�WRS�FRYHU�SODWH�

• $���SLQ�IHHGWKURXJK�IRU�WKH�ILUVW�RFWDSROH�OHDGV

• $���SLQ�IHHGWKURXJK�IRU�WKH�VHFRQG�RFWDSROH�OHDGV

• $Q���SLQ�IHHGWKURXJK�IRU�WKH�OHDGV�WR�WKH�HQGFDS�HOHFWURGHV
DQG�H[LW�OHQV�RI�WKH�PDVV�DQDO\]HU��DQG�WKH�LQWHURFWDSROH�OHQV�

• $�IHHGWKURXJK�IRU�WKH�KLJK�YROWDJH�IRU�WKH�FDWKRGH�RI�WKH
HOHFWURQ�PXOWLSOLHU

• $�IHHGWKURXJK�IRU�WKH�LRQ�FXUUHQW�VLJQDO�IURP�WKH�DQRGH�RI�WKH
HOHFWURQ�PXOWLSOLHU

$Q�LQOHW�IRU�WKH�LQWURGXFWLRQ�RI�KHOLXP�GDPSLQJ�JDV�LQWR�WKH�PDVV
DQDO\]HU�SDVVHV�WKURXJK�WKH�WRS�FRYHU�SODWH�

2.5.6.2 Turbomolecular Pump

$�%DO]HUV�3IHLIIHU�70+���������VSOLW�IORZ�WXUERPROHFXODU
SXPS�SURYLGHV�WKH�YDFXXP�IRU�WKH�ILUVW�RFWDSROH�DQG�DQDO\]HU
UHJLRQV�RI�WKH�YDFXXP�PDQLIROG���7KH�WXUERPROHFXODU�SXPS
PRXQWV�RQWR�WKH�XQGHUVLGH�RI�WKH�YDFXXP�PDQLIROG�ZLWK�IRXU
�����LQ��VRFNHW�VFUHZV���7KH�LQWHUVWDJH�SRUW�RI�WKH�WXUERPROHFXODU
SXPS��ZKLFK�HYDFXDWHV�WKH�ILUVW�RFWDSROH�UHJLRQ��LV�UDWHG�DW
����/�V�����7KH�KLJK�YDFXXP�SRUW�RI�WKH�WXUERPROHFXODU�SXPS�
ZKLFK�HYDFXDWHV�WKH�DQDO\]HU�UHJLRQ��LV�UDWHG�DW�����/�V�����8QGHU
QRUPDO�RSHUDWLQJ�FRQGLWLRQV�WKH�SXPS�SURYLGHV�D�YDFXXP�RI
DSSUR[LPDWHO\�����3D�������7RUU��LQ�WKH�ILUVW�RFWDSROH�UHJLRQ��DQG
��×������3D����×������7RUU��LQ�WKH�DQDO\]HU�UHJLRQ�

3RZHU�WR�DQG�UHJXODWLRQ�RI�WKH�WXUERPROHFXODU�SXPS�LV�SURYLGHG
E\�WKH�7XUERPROHFXODU�3XPS�&RQWUROOHU���3RZHU�IRU�WKH
WXUERPROHFXODU�SXPS�LV�WXUQHG�RII�DQG�RQ�E\�WKH�PDLQ�SRZHU
FLUFXLW�EUHDNHU�VZLWFK�DQG�QRW�E\�WKH�HOHFWURQLFV�VHUYLFH�VZLWFK�
7KH�SXPS�LV�DLU�FRROHG�E\�D�IDQ�WKDW�GUDZV�DLU�LQ�IURP�WKH�UHDU�RI
WKH�LQVWUXPHQW�

3RZHU�WR�WKH�WXUERPROHFXODU�SXPS�LV�VKXW�RII�LI�WKH�IRUHOLQH
SUHVVXUH��DV�PHDVXUHG�E\�WKH�&RQYHFWURQ�JDXJH��LV�WRR�KLJK��RU�LI
WKH�WXUERPROHFXODU�SXPS�RYHUKHDWV���9DFXXP�SURWHFWLRQ�LV
GLVFXVVHG�IXUWKHU�LQ�WKH�WRSLF�9DFXXP�6\VWHP�(OHFWURQLF
$VVHPEOLHV�RQ�SDJH������
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2.5.6.3 Rotary-Vane Pump

$�%DO]HUV�812����%�URWDU\�YDQH�SXPS��RU�URXJKLQJ�SXPS�
HVWDEOLVKHV�WKH�YDFXXP�QHFHVVDU\�IRU�WKH�SURSHU�RSHUDWLRQ�RI�WKH
WXUERPROHFXODU�SXPS���7KH�URWDU\�YDQH�SXPS�DOVR�HYDFXDWHV�WKH
FDSLOODU\�VNLPPHU�UHJLRQ�RI�WKH�YDFXXP�PDQLIROG���7KH�SXPS�KDV
D�PD[LPXP�GLVSODFHPHQW�RI�30 m��h�� and maintains a minimum
pressure of approximately 100 Pa (1 Torr).

7KH�URWDU\�YDQH�SXPS�LV�FRQQHFWHG�WR�WKH�WXUERPROHFXODU�SXPS�E\
D�VHFWLRQ�RI���LQ��,'�UHLQIRUFHG�39&�WXELQJ���7KH�SRZHU�FRUG�RI�WKH
URWDU\�YDQH�SXPS�LV�SOXJJHG�LQWR�WKH�RXWOHW�ODEHOHG�5RXJK�3XPS
RQ�WKH�SRZHU�SDQHO��6HH�)LJXUH�����RQ�SDJH���������7KLV�RXWOHW
VXSSOLHV�SRZHU�WR�WKH�SXPS�DQG�LV�FRQWUROOHG�E\�WKH�PDLQ�SRZHU
FLUFXLW�EUHDNHU�VZLWFK�DQG�QRW�E\�WKH�HOHFWURQLFV�VHUYLFH�VZLWFK�

&DXWLRQ���$OZD\V�SOXJ�WKH�URWDU\�YDQH�SXPS�SRZHU�FRUG�LQWR�WKH
RXWOHW�ODEHOHG�5RXJK�3XPS�RQ�WKH�ULJKW�VLGH�RI�WKH�06�GHWHFWRU�
1HYHU�SOXJ�LW�LQWR�D�ZDOO�RXWOHW�

2.5.6.4 Convectron Gauge

7KH�&RQYHFWURQ�JDXJH�PHDVXUHV�WKH�SUHVVXUH�LQ�WKH�FDSLOODU\�
VNLPPHU�UHJLRQ�RI�WKH�YDFXXP�PDQLIROG�DQG�WKH�IRUHOLQH��ZKLFK
FRQQHFWV�WKH�WXUERPROHFXODU�SXPS�DQG�WKH�URWDU\�YDQH�SXPS�
7KH�SUHVVXUH�PHDVXUHG�E\�WKH�&RQYHFWURQ�JDXJH�LV�PRQLWRUHG�E\
WKH�6\VWHP�&RQWURO�3&%���7KH�6\VWHP�&RQWURO�3&%�GHWHFWV
ZKHWKHU�WKH�IRUHOLQH�SUHVVXUH�LV�WRR�KLJK�IRU�WKH�SURSHU�RSHUDWLRQ
RI�WKH�WXUERPROHFXODU�SXPS���3RZHU�WR�WKH�WXUERPROHFXODU�SXPS�LV
UHPRYHG�LI�WKH�IRUHOLQH�SUHVVXUH�LV�WRR�KLJK�

2.5.6.5 Ion Gauge

The pressure in the analyzer region of the vacuum manifold is
measured by a Granville-Phillips� 342� mini ion gauge.  The ion
gauge produces energetic electrons that cause the ionization of
molecules in the ion gauge.  Positive ions formed in the ion gauge are
attracted to a collector.  The collector current is related to the
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pressure in the vacuum manifold.  The ion gauge is also involved in
vacuum protection.

2.5.6.6 Vent Valve

7KH�YHQW�YDOYH�DOORZV�WKH�YDFXXP�PDQLIROG�WR�EH�YHQWHG�WR�DLU
WKDW�KDV�EHHQ�ILOWHUHG�WKURXJK�D�VLQWHUHG�Q\ORQ�ILOWHU���7KH�YHQW
YDOYH�LV�D�VROHQRLG�RSHUDWHG�YDOYH���7KH�YHQW�YDOYH�LV�FRQWUROOHG�E\
WKH�9HQW�'HOD\�3&%���7KH�YHQW�YDOYH�LV�FORVHG�ZKHQ�WKH�VROHQRLG�LV
HQHUJL]HG�

7KH�YDFXXP�PDQLIROG�LV�YHQWHG�ZKHQ�SRZHU�LV�UHPRYHG�IURP�WKH
06�GHWHFWRU����3RZHU�LV�UHPRYHG�IURP�WKH�06�GHWHFWRU�E\�D�SRZHU
IDLOXUH�RU�E\�SODFLQJ�WKH�PDLQ�SRZHU�FLUFXLW�EUHDNHU�LQ�WKH�2II��2�
SRVLWLRQ����$�EDWWHU\�EDFNXS�RQ�WKH�9HQW�'HOD\�3&%�SURYLGHV
SRZHU�WR�WKH�YHQW�YDOYH�IRU����V�DIWHU�WKH�SRZHU�LV�UHPRYHG���,I
H[WHUQDO�SRZHU�LV�QRW�UHVWRUHG�WR�WKH�06�GHWHFWRU�LQ����V��D�FLUFXLW
RQ�WKH�9HQW�'HOD\�3&%�WLPHV�RXW��DQG�SRZHU�WR�WKH�YHQW�YDOYH
VROHQRLG�LV�VKXW�RII���:KHQ�SRZHU�WR�WKH�YHQW�YDOYH�VROHQRLG�LV�VKXW
RII��WKH�YHQW�YDOYH�RSHQV�DQG�WKH�PDQLIROG�LV�YHQWHG�WR�ILOWHUHG�DLU�
7KH�YHQW�YDOYH�FORVHV�DIWHU�SRZHU�LV�UHVWRUHG�WR�WKH�06�GHWHFWRU�
7KH�EDWWHU\�EDFNXS�LV�UHFKDUJHG�DXWRPDWLFDOO\�DIWHU�SRZHU�LV
UHVWRUHG�

2.5.6.7 Damping Gas Inlet Assembly

7KH�GDPSLQJ�JDV�LQOHW�DVVHPEO\�FRQWUROV�WKH�IORZ�RI�KHOLXP�LQWR
WKH�PDVV�DQDO\]HU�FDYLW\���+HOLXP�����±���SVLJ�>����±���N3D@�
��������>XOWUD�KLJK@�SXULW\��HQWHUV�WKH�06�GHWHFWRU�WKURXJK�D
����LQ��SRUW�ODEHOHG�+HOLXP�,Q�RQ�WKH�OHIW�VLGH�RI�WKH�06�GHWHFWRU�
6HH�)LJXUH������RQ�SDJH��������/&4�UHJXODWHV�WKH�IORZ�RI�KHOLXP
E\�XVH�RI�D�FDSLOODU\�UHVWULFWRU�DQG�D�SUHVVXUH�UHJXODWRU�RQ�WKH
KHOLXP�OLQH���7KH�KHOLXP�HQWHUV�WKH�PDVV�DQDO\]HU�WKURXJK�D
QLSSOH�RQ�WKH�H[LW�HQGFDS�HOHFWURGH�

+HOLXP�LQ�WKH�PDVV�DQDO\]HU�FDYLW\�GDPSHQV�LRQLF�PRWLRQ�DQG
LPSURYHV�WKH�SHUIRUPDQFH�RI�WKH�06�GHWHFWRU���5HIHU�WR�WKH�WRSLF
+HOLXP�'DPSLQJ�*DV�LQ�WKH�0DVV�$QDO\]HU�&DYLW\�RQ�SDJH
�����



FUNCTIONAL DESCRIPTION
MS Detector

2-38         Finnigan:  LCQ MS Detector Hardware Manual

1RWH���+HOLXP�GDPSLQJ�JDV�FRQWLQXHV�WR�IORZ�WR�WKH�PDVV�DQDO\]HU
HYHQ�DIWHU�WKH�/&4�LV�SRZHUHG�RII�RU�SODFHG�LQ�6WDQGE\���7R�VDYH
KHOLXP�ZKHQ�WKH�/&4�LV�QRW�RSHUDWLRQDO��WXUQ�RII�WKH�KHOLXP�IORZ
DW�WKH�WDQN�

2.5.6.8 Sheath Gas Valve

7KH�VKHDWK�JDV�YDOYH�FRQWUROV�WKH�IORZ�RI�VKHDWK�JDV��QLWURJHQ�
LQWR�WKH�$3,�VRXUFH���'U\�QLWURJHQ������±���SVLJ�>����±����N3D@�
����SXULW\��HQWHUV�WKH�06�GHWHFWRU�WKURXJK�D�����LQ��SRUW�ODEHOHG
1LWURJHQ�,Q�RQ�WKH�OHIW�VLGH�RI�WKH�06�GHWHFWRU���6HH�)LJXUH������RQ
SDJH��������7KH�VKHDWK�JDV�SUHVVXUH�LV�UHJXODWHG�E\�D�YDOYH�WKDW�LV
FRQWUROOHG�E\�WKH�GDWD�V\VWHP���<RX�FDQ�VHW�WKH�VKHDWK�JDV�IORZ
UDWH�����WR�����LQ�DUELWUDU\�XQLWV��LQ�WKH�(6,�6RXUFH�DQG�$3&,
6RXUFH�GLDORJ�ER[HV�IURP�WKH�7XQH�3OXV�ZLQGRZ���7KH�VKHDWK�JDV
HQWHUV�WKH�$3,�VRXUFH�WKURXJK�����LQ��,'�WXELQJ�

,Q�WKH�HYHQW�WKDW�VKHDWK�JDV�IORZ�LV�ORZHU�WKDQ�UHTXLUHG�IRU
RSHUDWLRQ��/&4�GLVSOD\V�D�PHVVDJH�DQG�FKDQJHV�V\VWHP�VWDWXV�WR
6WDQGE\�

2.5.6.9 Auxiliary Gas Valve

7KH�DX[LOLDU\�JDV�YDOYH�FRQWUROV�WKH�IORZ�RI�DX[LOLDU\�JDV
�QLWURJHQ��LQWR�WKH�$3,�VRXUFH���'U\�QLWURJHQ������±���SVLJ
>����±����N3D@������SXULW\��HQWHUV�WKH�06�GHWHFWRU�WKURXJK�D
����LQ��SRUW�ODEHOHG�1LWURJHQ�,Q�RQ�WKH�OHIW�VLGH�RI�WKH�06�GHWHFWRU�
7KH�DX[LOLDU\�JDV�SUHVVXUH�LV�UHJXODWHG�E\�D�IORZ�YDOYH�WKDW�LV
FRQWUROOHG�E\�WKH�GDWD�V\VWHP���<RX�FDQ�VHW�WKH�DX[LOLDU\�JDV�IORZ
UDWH����WR����LQ�DUELWUDU\�XQLWV��LQ�WKH�(6,�6RXUFH�DQG�$3&,
6RXUFH�GLDORJ�ER[HV���7KH�DX[LOLDU\�JDV�HQWHUV�WKH�$3,�VRXUFH
WKURXJK
����LQ��,'�WXELQJ�
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2.5.7 Cooling Fans

)LYH�����IW��PLQ���IDQV�SURYLGH�FRROLQJ�IRU�WKH�06�GHWHFWRU���2QH
IDQ�FRROV�WKH�5)�YROWDJH�FRLO���7ZR�IDQV�FRRO�WKH�HOHFWURQLFV�LQ�WKH
WRZHU���2QH�IDQ�FRROV�WKH�HOHFWURQLFV�LQ�WKH�HPEHGGHG�FRPSXWHU�
2QH�IDQ�FRROV�WKH�WXUERPROHFXODU�SXPS���7KH�H[KDXVW�DLU�LV
H[SHOOHG�IURP�WKH�YHQW�VORWV�RQ�WKH�VLGHV�RI�WKH�06�GHWHFWRU�

����9�GF�SRZHU�WR�WKH�5)�FRLO�IDQ��WKH�HPEHGGHG�FRPSXWHU�IDQ�
DQG�WKH�WRZHU�IDQV�LV�SURYLGHG�E\�WKH����9��±���9������9�GF
VZLWFKLQJ�SRZHU�VXSSO\�������9�GF�SRZHU�WR�WKH�WXUERPROHFXODU
SXPS�IDQ�LV�SURYLGHG�E\�WKH�����9�NHHS�DOLYH�SRZHU�VXSSO\�LQ�WKH
3RZHU�0RGXOH�

&DXWLRQ���7R�HQVXUH�SURSHU�FRROLQJ��WKH�06�GHWHFWRU�PXVW�DOZD\V
EH�RSHUDWHG�ZLWK�LWV�FRYHUV�LQ�SODFH�
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2.5.8 Electronic Assemblies

7KH�HOHFWURQLF�DVVHPEOLHV�WKDW�FRQWURO�WKH�RSHUDWLRQ�RI�WKH�06
GHWHFWRU�DUH�GLVWULEXWHG�DPRQJ�YDULRXV�SULQWHG�FLUFXLW�ERDUGV
�3&%V��DQG�RWKHU�PRGXOHV�ORFDWHG�LQ�WKH�WRZHU��HPEHGGHG
FRPSXWHU��DQG�RQ�RU�DURXQG�WKH�YDFXXP�PDQLIROG�RI�WKH�06
GHWHFWRU�

7KH�HOHFWURQLF�DVVHPEOLHV�RI�WKH�06�GHWHFWRU�LQFOXGH�WKH�IROORZLQJ�

• 3RZHU�0RGXOH�DQG�SRZHU�GLVWULEXWLRQ�DVVHPEOLHV

• 6\VWHP�&RQWURO�3&%

• 9DFXXP�V\VWHP�HOHFWURQLF�DVVHPEOLHV

• 5)�ZDYHIRUP�YROWDJH�JHQHUDWLRQ�HOHFWURQLF�DVVHPEOLHV

• ,RQ�GHWHFWLRQ�V\VWHP�HOHFWURQLF�DVVHPEOLHV

• (PEHGGHG�FRPSXWHU�HOHFWURQLF�DVVHPEOLHV

)XQFWLRQDO�EORFN�GLDJUDPV�RI�WKH�HOHFWURQLF�DVVHPEOLHV�DQG�WKHLU
LQWHUFRQQHFWLRQ�ZLWK�WKH�YDULRXV�FRPSRQHQWV�RI�WKH�06�GHWHFWRU
DUH�VKRZQ�LQ�)LJXUH������WKURXJK�)LJXUH������

2.5.8.1 Power Module and Power Distribution

7KH�3RZHU�0RGXOH�SURYLGHV�SRZHU�WR�WKH�YDFXXP�V\VWHP�DQG
FRQYHUWV�WKH�OLQH�SRZHU�WR�YROWDJHV�QHHGHG�E\�WKH�06�GHWHFWRU�
7KH�3RZHU�0RGXOH�LQFOXGHV�WKH�IROORZLQJ�FRPSRQHQWV�

• 0DLQ�SRZHU�FLUFXLW�EUHDNHU

• /LQH�ILOWHU

• ����9�NHHS�DOLYH�SRZHU�VXSSO\

• (OHFWURQLFV�VHUYLFH�VZLWFK

• /LQH�YROWDJH�VZLWFK

• 7UDQVIRUPHU

$�IXQFWLRQDO�EORFN�GLDJUDP�RI�WKH�3RZHU�0RGXOH�DQG�06�GHWHFWRU
SRZHU�GLVWULEXWLRQ�LV�VKRZQ�LQ�)LJXUH������
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/LQH�SRZHU�RI�����9�DF�����������$��������+]��VLQJOH�SKDVH�HQWHUV
WKH�SRZHU�SDQHO�RQ�WKH�ULJKW�VLGH�SDQHO�RI�WKH�06�GHWHFWRU��SDVVHV
WKURXJK�WKH�PDLQ�SRZHU�FLUFXLW�EUHDNHU��DQG�WKHQ�WR�D�OLQH�ILOWHU
DQG�DQ�RXWOHW�IRU�WKH�URWDU\�YDQH�SXPS��VHH�)LJXUH������

7KH�PDLQ�SRZHU�FLUFXLW�EUHDNHU�VZLWFK��ORFDWHG�RQ�WKH�ULJKW
VLGH�SDQHO�RI�WKH�06�GHWHFWRU��VHH�)LJXUH�������VKXWV�RII�DOO�SRZHU
WR�WKH�06�GHWHFWRU��LQFOXGLQJ�WKH�YDFXXP�V\VWHP�

7KH�OLQH�ILOWHU�UHPRYHV�QRLVH�IURP�WKH�OLQH�SRZHU�

$IWHU�WKH�OLQH�ILOWHU��SRZHU�JRHV�LQ�WKUHH�GLUHFWLRQV��WR�WKH�����9
NHHS�DOLYH�SRZHU�VXSSO\��WR�WKH�7XUERPROHFXODU�3XPS�&RQWUROOHU�
DQG�WR�WKH�HOHFWURQLFV�VHUYLFH�VZLWFK�

7KH�����9�NHHS�DOLYH�SRZHU�VXSSO\�SURYLGHV�SRZHU�WR�WKH
WXUERPROHFXODU�SXPS�IDQ�DQG�WKH�9HQW�'HOD\�3&%�

7KH�3RZHU�0RGXOH�SURYLGHV�OLQH�SRZHU�IRU�WKH�7XUERPROHFXODU
3XPS�&RQWUROOHU��ZKLFK�GLVWULEXWHV�SRZHU�WR�WKH�WXUERPROHFXODU
SXPS���5HIHU�WR�WKH�WRSLF�9DFXXP�6\VWHP�(OHFWURQLF
$VVHPEOLHV�RQ�SDJH������
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Figure 2-18.  Functional block diagram of the Power Module and power distribution of the MS
detector

7KH�HOHFWURQLFV�VHUYLFH�VZLWFK�LV�D�FLUFXLW�EUHDNHU�WKDW�DOORZV
\RX�WR�VHUYLFH�WKH�QRQ�YDFXXP�V\VWHP�FRPSRQHQWV�RI�WKH�06
GHWHFWRU�ZLWK�WKH�YDFXXP�V\VWHP�VWLOO�LQ�RSHUDWLRQ��6HH�)LJXUH����
IRU�WKH�ORFDWLRQ�RI�WKH�HOHFWURQLFV�VHUYLFH�VZLWFK����,Q�WKH�6HUYLFH
�2))��2��SRVLWLRQ�WKH�VZLWFK�UHPRYHV�SRZHU�WR�DOO�FRPSRQHQWV�RI
WKH�06�GHWHFWRU�RWKHU�WKDQ�WKH�YDFXXP�V\VWHP���,Q�WKH�1RUPDO
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�21��_��SRVLWLRQ�SRZHU�LV�VXSSOLHG�WR�DOO�FRPSRQHQWV�RI�WKH�06
GHWHFWRU�

1RWH���)RU�HPHUJHQF\�VKXWRII�RI�DOO�SRZHU�WR�WKH�06�GHWHFWRU��SODFH
WKH�PDLQ�SRZHU�FLUFXLW�EUHDNHU�VZLWFK�LQ�WKH�2II��2��SRVLWLRQ���'R
QRW�XVH�WKH�HOHFWURQLFV�VHUYLFH�VZLWFK�WR�UHPRYH�SRZHU�WR�WKH
V\VWHP�LQ�DQ�HPHUJHQF\�

$IWHU�WKH�HOHFWURQLFV�VHUYLFH�VZLWFK��SRZHU�JRHV�WR�WKH����9��±���9�
����9�VZLWFKLQJ�SRZHU�VXSSO\��WKH�����9������9�VZLWFKLQJ�SRZHU
VXSSO\��DQG�WKH�OLQH�YROWDJH�VZLWFK�

7KH����9��±���9������9�GF�VZLWFKLQJ�SRZHU�VXSSO\�SURYLGHV���
9�GF��±����9�GF��DQG�����9�GF�SRZHU�IRU�DQDORJ�DQG�GLJLWDO�FLUFXLWV�
,W�DOVR�VXSSOLHV�����9�GF�SRZHU�WR�WKH�FRROLQJ�IDQV�

7KH�����9������9�GF�VZLWFKLQJ�SRZHU�VXSSO\�SURYLGHV�����9�GF
DQG�����9�GF�SRZHU�IRU�WKH�5)�9ROWDJH�$PSOLILHU�3&%��WKH
:DYHIRUP�$PSOLILHU�3&%��DQG�WKH�$QDO\]HU�$X[LOLDU\�3&%�

7KH�OLQH�YROWDJH�VZLWFK�DOORZV�IRU�PDQXDO�DGMXVWPHQW�RI�WKH
PDLQ�WUDQVIRUPHU�VR�WKDW�LW�FDQ�DFFHSW�D�OLQH�YROWDJH�ORZHU�RU
KLJKHU�WKDQ�����9�

&DXWLRQ���'R�QRW�FKDQJH�WKH�VHWWLQJ�RI�WKH�OLQH�YROWDJH�VZLWFK�
7KH�SURSHU�VHWWLQJ�IRU�WKH�VZLWFK�LV�GHWHUPLQHG�DW�WKH�IDFWRU\���7KH
/&4�V\VWHP�FDQ�EH�GDPDJHG�LI�WKH�VHWWLQJ�LV�FKDQJHG�

$IWHU�WKH�OLQH�YROWDJH�VZLWFK��SRZHU�JRHV�WR�WKH�6\VWHP�&RQWURO
3&%�ERWK�GLUHFWO\�DQG�WKURXJK�D�WRURLGDO�WUDQVIRUPHU���7KH
WRURLGDO�WUDQVIRUPHU�SURYLGHV�����9�DF������9�DF������9�DF�
���9�DF�����9�DF�����9�DF��DQG���9�DF�VHFRQGDU\�YROWDJHV�WR�WKH
SRZHU�VXSSO\�FLUFXLWV�RQ�WKH�6\VWHP�&RQWURO�3&%�

7KH���N9�SRZHU�VXSSO\�GHOLYHUV�YROWDJH�WR�HLWKHU�WKH�(6,�QHHGOH
LQ�WKH�(6,�PRGH��RU�WKH�FRURQD�GLVFKDUJH�QHHGOH�LQ�WKH�$3&,�PRGH�
7\SLFDO�RSHUDWLQJ�YROWDJHV�UDQJH�EHWZHHQ����WR����N9���,Q�WKH�(6,
PRGH��WKH�YROWDJH�LV�UHJXODWHG��ZKHUHDV�LQ�WKH�$3&,�PRGH��WKH
FXUUHQW�LV�UHJXODWHG�
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2.5.8.2 System Control PCB

7KH�6\VWHP�&RQWURO�3&%�LV�WKH�SULQFLSDO�3&%�IRU�FRQWUROOLQJ�DQG
PRQLWRULQJ�WKH�RSHUDWLRQ�RI�WKH�06�GHWHFWRU���7KH�6\VWHP�&RQWURO
3&%�LV�WKH�ODUJH�ERDUG�WKDW�LV�ORFDWHG�RQ�WKH�ULJKW�VLGH�RI�WKH�06
GHWHFWRU���7KH�PDQ\�LQWHUFRQQHFWLRQV�RI�WKH�6\VWHP�&RQWURO�3&%
ZLWK�RWKHU�FRPSRQHQWV�RI�WKH�06�GHWHFWRU�FDQ�EH�VHHQ�LQ
)LJXUH������WKURXJK�)LJXUH������

7KH�6\VWHP�&RQWURO�3&%�FRQWDLQV�WKH�IROORZLQJ�FRPSRQHQWV�

• ±����9�GF��±����9�GF��±����9�GF��±���9�GF�������9�GF�����9�DF�
����9�GF��DQG���9�DF�SRZHU�VXSSOLHV

• 'F�YROWDJH�FRQWURO�FLUFXLWU\

• 'LYHUW�LQMHFW�YDOYH�FRQWURO�FLUFXLW

• $3,�VRXUFH�FRQWURO�FLUFXLW

• (OHFWURQ�PXOWLSOLHU�FRQWURO�FLUFXLW

• &RQYHUVLRQ�G\QRGH�FRQWURO�FLUFXLW

• +HDWHG�FDSLOODU\�KHDWHU�VHQVRU�FRQWURO�FLUFXLW

• $3&,�YDSRUL]HU�KHDWHU�VHQVRU�FRQWURO�FLUFXLW

• ,RQ�JDXJH�FRQWURO�FLUFXLW

• &RQYHFWURQ�JDXJH�FRQWURO�FLUFXLW

• 9DFXXP�SURWHFWLRQ�FLUFXLWU\

• RF voltage control circuitry

• 6ZLWFKLQJ�SRZHU�VXSSO\�RXWSXWV

• 7HPSHUDWXUH�PRQLWRULQJ�FLUFXLWU\

• 'LDJQRVWLF�FLUFXLWU\

• ,QWHUIDFH�ZLWK�WKH�HPEHGGHG�FRPSXWHU

7KH�±����9�GF�SRZHU�VXSSO\�SURYLGHV�SRZHU�IRU�WKH�GF�YROWDJHV
WKDW�DUH�DSSOLHG�WR�WKH�KHDWHG�FDSLOODU\��RFWDSROHV��DQG�PDVV
DQDO\]HU�HOHFWURGHV���7KH�±����9�GF�SRZHU�VXSSO\�UHFHLYHV�����9
DF�IURP�WKH�WRURLGDO�WUDQVIRUPHU�LQ�WKH�3RZHU�0RGXOH�



FUNCTIONAL DESCRIPTION
MS Detector

Finnigan:  LCQ MS Detector Hardware Manual        2-45

7KH�±����9�GF�SRZHU�VXSSO\�SURYLGHV�SRZHU�IRU�WKH�FLUFXLWU\
WKDW�SURYLGHV�YROWDJH�WR�WKH�LQWHURFWDSROH�OHQV���7KH�±����9�GF
SRZHU�VXSSO\�UHFHLYHV�����9�DF�IURP�WKH�WRURLGDO�WUDQVIRUPHU�LQ
WKH�3RZHU�0RGXOH�

7KH�±����9�GF�SRZHU�VXSSO\�SURYLGHV�SRZHU�IRU�WKH�GF�YROWDJH
WKDW�LV�DSSOLHG�WR�WKH�WXEH�OHQV���7KH�±����9�GF�SRZHU�VXSSO\
UHFHLYHV�����9�DF�IURP�WKH�WRURLGDO�WUDQVIRUPHU�LQ�WKH�3RZHU
0RGXOH�

7KH�±���9�GF�SRZHU�VXSSO\�SURYLGHV�SRZHU�IRU�WKH�5)�GHWHFWRU�LQ
WKH�5)�9ROWDJH�&RQWURO�3&%���7KH�±���9�GF�SRZHU�VXSSO\�UHFHLYHV
���9�DF�IURP�WKH�WRURLGDO�WUDQVIRUPHU�LQ�WKH�3RZHU�0RGXOH�

7KH������9�GF�SRZHU�VXSSO\�SURYLGHV�SRZHU�IRU�WKH�LRQ�JDXJH
JULG���7KH������9�GF�SRZHU�VXSSO\�UHFHLYHV�����9�DF�IURP�WKH
WRURLGDO�WUDQVIRUPHU�LQ�WKH�3RZHU�0RGXOH�

7KH����9�DF�SRZHU�VXSSO\�SURYLGHV�SRZHU�IRU�WKH�KHDWHU�LQ�WKH
KHDWHG�FDSLOODU\���7KH����9�DF�SRZHU�VXSSO\�UHFHLYHV����9�DF�IURP
WKH�WRURLGDO�WUDQVIRUPHU�LQ�WKH�3RZHU�0RGXOH�

7KH�����9�GF�SRZHU�VXSSO\�SURYLGHV�SRZHU�IRU�WKH�FRQYHUVLRQ
G\QRGH�DQG�HOHFWURQ�PXOWLSOLHU�SRZHU�VXSSOLHV���7KH�����9�GF
SRZHU�VXSSO\�UHFHLYHV����9�DF�IURP�WKH�WRURLGDO�WUDQVIRUPHU�LQ�WKH
3RZHU�0RGXOH�

7KH���9�DF�SRZHU�VXSSO\�SURYLGHV�SRZHU�IRU�WKH�LRQ�JDXJH
ILODPHQW���7KH���9�DF�SRZHU�VXSSO\�UHFHLYHV���9�DF�IURP�WKH
WRURLGDO�WUDQVIRUPHU�LQ�WKH�3RZHU�0RGXOH�

7KH�GF�YROWDJH�FRQWURO�FLUFXLWU\�FRQWUROV�DQG�PRQLWRUV�WKH�GF
YROWDJHV�WKDW�DUH�DSSOLHG�WR�WKH�KHDWHG�FDSLOODU\��WXEH�OHQV�
RFWDSROHV��LQWHURFWDSROH�OHQV��DQG�PDVV�DQDO\]HU�HOHFWURGHV�

7KH�GLYHUW�LQMHFW�YDOYH�FRQWURO�FLUFXLW�FRQWUROV�DQG�PRQLWRUV
WKH�GLYHUW�LQMHFW�YDOYH�

7KH�$3,�VRXUFH�FRQWURO�FLUFXLW�FRQWUROV�DQG�PRQLWRUV�WKH�KLJK
YROWDJH�WKDW�LV�DSSOLHG�WR�WKH�(6,�QHHGOH�DQG�WKH�$3&,�FRURQD
GLVFKDUJH�QHHGOH�

The electron multiplier control circuit sends a signal to the electron
multiplier power supply that is proportional to the voltage to be applied
to the electron multiplier cathode.  It also reads back a signal that is
proportional to the actual voltage applied to the electron multiplier
cathode.  The electron multiplier control circuit lowers the electron
multiplier voltage when mass analysis is not occurring.



FUNCTIONAL DESCRIPTION
MS Detector

2-46         Finnigan:  LCQ MS Detector Hardware Manual

The conversion dynode control circuit controls and monitors the
polarity of the 15 kV potential that is applied to the conversion
dynode.

The heated capillary heater/sensor control circuit monitors the
temperature of the heated capillary via a platinum probe temperature
sensor.  It also provides the voltage needed by the heater in the
heated capillary.

The APCI vaporizer heater/sensor control circuit controls the
temperature of the APCI vaporizer via a thermocouple sensor.  It also
provides 230 V ac line voltage to the heater in the APCI vaporizer.

The ion gauge control circuit controls the ion gauge and reads back
the pressure signal.  (The ion gauge measures the pressure in the
analyzer region of the vacuum manifold.)

The Convectron gauge control circuit controls the Convectron
gauge and reads back the pressure signal.  (The Convectron gauge
measures the pressure in the foreline and the capillary-skimmer
region of the vacuum manifold.)

7KH�YDFXXP�SURWHFWLRQ�FLUFXLWU\�PRQLWRUV�WKH�SUHVVXUH�LQ�WKH
IRUHOLQH��EHWZHHQ�WKH�WXUERPROHFXODU�SXPS�DQG�WKH�URWDU\�YDQH
SXPS���DV�PHDVXUHG�E\�WKH�&RQYHFWURQ�JDXJH��DQG�LQ�WKH�DQDO\]HU
UHJLRQ�RI�WKH�YDFXXP�PDQLIROG��DV�PHDVXUHG�E\�WKH�LRQ�JDXJH�
5HIHU�WR�WKH�WRSLF�9DFXXP�6\VWHP�(OHFWURQLF�$VVHPEOLHV�RQ
SDJH������IRU�PRUH�LQIRUPDWLRQ�RQ�YDFXXP�SURWHFWLRQ�

The RF voltage control circuitry controls and monitors the RF
Voltage Amplifier PCB, Waveform Amplifier PCB, and RF Voltage
Control PCB.

The switching power supply outputs distribute ���9��±���9��DQG
����9�GF�SRZHU�WR�YDULRXV�3&%V�DQG�PRGXOHV�RI�WKH�06�GHWHFWRU�

The temperature monitoring circuitry monitors the temperatures at
the RF Voltage Control PCB, Analyzer PCB, RF Voltage Amplifier
PCB, and System Control PCB.

The diagnostic circuitry monitors the outputs of various components
and circuits on the LCQ.  Information on voltages, currents,
temperatures, flow rates, logic, etc. is sent to the data system, where
it can be accessed via the Tune Plus Status view and the diagnostics
program.

7KH�HPEHGGHG�FRPSXWHU�LQWHUIDFH�LV�D�KLJK�VSHHG�VHULDO�OLQH
WKDW�FRQQHFWV�WKH�6\VWHP�&RQWURO�3&%�ZLWK�WKH�&RQWURO�'63
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�GLJLWDO�VLJQDO�SURFHVVRU��3&%�LQ�WKH�HPEHGGHG�FRPSXWHU���7KH
6\VWHP�&RQWURO�3&%�FRPPXQLFDWHV�ZLWK�WKH�GDWD�V\VWHP
FRPSXWHU�YLD�WKH�HPEHGGHG�FRPSXWHU�

2.5.8.3 Vacuum System Electronic Assemblies

7KH�YDFXXP�V\VWHP�HOHFWURQLF�DVVHPEOLHV�FRQWURO�DQG�PRQLWRU
WKH�YDFXXP�V\VWHP�RI�WKH�06�GHWHFWRU���7KH�YDFXXP�V\VWHP
HOHFWURQLF�DVVHPEOLHV�LQFOXGH�WKH�IROORZLQJ�

• 9DFXXP�SURWHFWLRQ�FLUFXLWU\

• 7XUERPROHFXODU�3XPS�&RQWUROOHU

• 9HQW�'HOD\�3&%

• %DWWHU\�EDFNXS

$�IXQFWLRQDO�EORFN�GLDJUDP�RI�WKH�YDFXXP�V\VWHP�HOHFWURQLF
DVVHPEOLHV�LV�VKRZQ�LQ�)LJXUH������

7KH�YDFXXP�SURWHFWLRQ�FLUFXLWU\�RQ�WKH�6\VWHP�&RQWURO�3&%
PRQLWRUV�WKH�SUHVVXUH�LQ�WKH�FDSLOODU\�VNLPPHU�UHJLRQ�RI�WKH
YDFXXP�PDQLIROG��DV�PHDVXUHG�E\�WKH�&RQYHFWURQ�JDXJH��DQG�LQ
WKH�DQDO\]HU�UHJLRQ�RI�WKH�YDFXXP�PDQLIROG��DV�PHDVXUHG�E\�WKH
LRQ�JDXJH���7KH�YDFXXP�SURWHFWLRQ�FLUFXLWU\�WXUQV�RII�SRZHU�WR�WKH
RFWDSROH�DQG�PDVV�DQDO\]HU�5)�DQG�ZDYHIRUP�JHQHUDWLRQ
FLUFXLWU\���N9�SRZHU�VXSSO\��IRU�WKH�$3,�VRXUFH���HOHFWURQ
PXOWLSOLHU�SRZHU�VXSSO\��FRQYHUVLRQ�G\QRGH�SRZHU�VXSSO\��$3&,
YDSRUL]HU�KHDWHU��DQG�GF�YROWDJHV�WR�WKH�KHDWHG�FDSLOODU\��WXEH
OHQV��RFWDSROHV��LQWHURFWDSROH�OHQV��DQG�PDVV�DQDO\]HU�LI�RQH�RU
PRUH�RI�WKH�IROORZLQJ�FRQGLWLRQV�DULVH�

• 7KH�SUHVVXUH�LQ�WKH�FDSLOODU\�VNLPPHU�UHJLRQ�LV�DERYH���7RUU

• 7KH�SUHVVXUH�LQ�WKH�DQDO\]HU�UHJLRQ�LV�DERYH���×������7RUU

• 7KH�KLJK�YROWDJH�VDIHW\�LQWHUORFN�VZLWFK�RQ�WKH�$3,�VRXUFH�LV
RSHQ��WKDW�LV��WKH�$3,�IODQJH�LV�QRW�VHFXUHG�WR�WKH�VSUD\�VKLHOG�
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Figure 2-19.  Functional block diagram of the vacuum system electronic assemblies

7KH�/('�ODEHOHG�9DFXXP�RQ�WKH�IURQW�SDQHO�RI�WKH�/&4�LV
LOOXPLQDWHG�JUHHQ�ZKHQHYHU�WKH�YDFXXP�SURWHFWLRQ�FLUFXLWU\
LQGLFDWHV�WKDW�WKH�YDFXXP�LV�2.��DQG�WKH�VDIHW\�LQWHUORFN�VZLWFK
RQ�WKH�$3,�VRXUFH�LV�FORVHG��

7KH�7XUERPROHFXODU�3XPS�&RQWUROOHU�SURYLGHV�SRZHU�WR�DQG
FRQWURO�RI�WKH�WXUERPROHFXODU�SXPS���7KH�WXUERPROHFXODU�SXPS
VWDWXV��WHPSHUDWXUH��URWDWLRQDO�VSHHG��HWF���LV�VHQW�IURP�WKH
7XUERPROHFXODU�3XPS�&RQWUROOHU�WR�WKH�HPEHGGHG�FRPSXWHU�RYHU
D�VHULDO�OLQH���3RZHU�IRU�WKH�7XUERPROHFXODU�3XPS�&RQWUROOHU�DQG
WKH�WXUERPROHFXODU�SXPS�LV�WXUQHG�RII�DQG�RQ�E\�WKH�PDLQ�SRZHU
FLUFXLW�EUHDNHU�DQG�QRW�E\�WKH�HOHFWURQLFV�VHUYLFH�VZLWFK�

7KH�9HQW�'HOD\�3&%�FRQWUROV�WKH�YHQW�YDOYH���7KH�YHQW�YDOYH�LV
FORVHG�ZKHQ�WKH�VROHQRLG�LV�HQHUJL]HG���7KH�YDFXXP�PDQLIROG�LV
YHQWHG�WR�ILOWHUHG�DLU����V�DIWHU�SRZHU�LV�UHPRYHG�IURP�WKH�V\VWHP�
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7KH����9�NHHS�DOLYH�SRZHU�VXSSO\�LQ�WKH�3RZHU�0RGXOH�SURYLGHV
SRZHU�WR�WKH�9HQW�'HOD\�3&%�DQG�YHQW�YDOYH�GXULQJ�QRUPDO
RSHUDWLQJ�FRQGLWLRQV���$�EDWWHU\�EDFNXS�RQ�WKH�9HQW�'HOD\�3&%
SURYLGHV�SRZHU�WR�WKH�9HQW�'HOD\�3&%�DQG�YHQW�YDOYH�GXULQJ�D
SRZHU�IDLOXUH���,I�H[WHUQDO�SRZHU�LV�QRW�UHVWRUHG�WR�WKH�LQVWUXPHQW
DIWHU����V��D�FLUFXLW�RQ�WKH�9HQW�'HOD\�3&%�WLPHV�RXW��DQG�SRZHU�WR
WKH�YHQW�YDOYH�VROHQRLG�LV�VKXW�RII���:KHQ�SRZHU�WR�WKH�YHQW�YDOYH
VROHQRLG�LV�VKXW�RII��WKH�YHQW�YDOYH�RSHQV�DQG�WKH�PDQLIROG�LV
YHQWHG�WR�ILOWHUHG�DLU���7KH�YHQW�YDOYH�FORVHV�DIWHU�SRZHU�LV�UHVWRUHG
WR�WKH�V\VWHP���7KH�EDWWHU\�EDFNXS�LV�UHFKDUJHG�DXWRPDWLFDOO\�E\
WKH�V\VWHP�DIWHU�SRZHU�LV�UHVWRUHG�
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2.5.8.4 RF/Waveform Voltage Generation
Electronic Assemblies

7KH�5)�ZDYHIRUP�YROWDJH�JHQHUDWLRQ�HOHFWURQLF�DVVHPEOLHV
SURGXFH�WKH�ULQJ�HOHFWURGH�5)�YROWDJH�DQG�WKH�RFWDSROH�5)�YROWDJH�
7KH\�DOVR�SURGXFH�WKH�ZDYHIRUP�YROWDJHV��UHVRQDQFH�H[FLWDWLRQ�5)
YROWDJH��DQG�UHVRQDQFH�HMHFWLRQ�5)�YROWDJH�WKDW�DUH�DSSOLHG�WR�WKH
HQGFDS�HOHFWURGHV�RI�WKH�PDVV�DQDO\]HU���$OO�5)�DQG�ZDYHIRUP
YROWDJHV�DUH�FRQWUROOHG�E\�WKH�6\VWHP�&RQWURO�3&%�

7KH�5)�ZDYHIRUP�YROWDJH�JHQHUDWLRQ�HOHFWURQLF�DVVHPEOLHV�LQFOXGH
WKH�IROORZLQJ�FRPSRQHQWV���6HH�)LJXUH������

• :DYHIRUP�''6�3&%

• :DYHIRUP�$PSOLILHU�3&%

• 5)�9ROWDJH�$PSOLILHU�3&%

• /RZ�3DVV�)LOWHU�3&%

• 'F�ULQJ�ILOWHU

• 5)�YROWDJH�FRLO

• 5)�9ROWDJH�&RQWURO�3&%

• $QDO\]HU�$X[LOLDU\�3&%

• $QDO\]HU�3&%

7KH�:DYHIRUP�''6��GLUHFW�GLJLWDO�V\QWKHVL]HU��3&%��ZKLFK�LV
D�SDUW�RI�WKH�HPEHGGHG�FRPSXWHU��SURYLGHV�WKH�UHIHUHQFH�YROWDJHV
IRU�WKH�UHVRQDQFH�H[FLWDWLRQ�5)�YROWDJH��UHVRQDQFH�HMHFWLRQ�5)
YROWDJH��LRQ�LQMHFWLRQ�ZDYHIRUP�YROWDJH��DQG�LRQ�LVRODWLRQ
ZDYHIRUP�YROWDJH���7KHVH�YROWDJHV�DUH�VHQW�WR�WKH�:DYHIRUP
$PSOLILHU�3&%�LQ�WKH�06�GHWHFWRU���,W�DOVR�SURYLGHV�WKH�UHIHUHQFH
YROWDJH�IRU�WKH�ULQJ�HOHFWURGH�5)�YROWDJH��ZKLFK�LV�VHQW�WR�WKH�5)
9ROWDJH�$PSOLILHU�3&%��DQG�WKH�UHIHUHQFH�YROWDJH�IRU�WKH�RFWDSROH
5)�YROWDJH��ZKLFK�LV�VHQW�WR�WKH�$QDO\]HU�$X[LOLDU\�3&%�

The Waveform Amplifier PCB receives and amplifies the waveform
produced by the Waveform DDS PCB.  The Waveform Amplifier PCB
also receives a sine wave reference signal from the Waveform DDS
PCB that it uses to produce the resonance excitation and resonance
ejection RF voltages.
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The RF Voltage Amplifier PCB provides the ULQJ�HOHFWURGH�RF
primary voltage for the RF voltage coil.  The RF Voltage Amplifier
PCB receives a sine wave reference signal from the Waveform DDS
PCB.

The Low Pass Filter PCB removes second and third harmonics from
the ring electrode RF voltage.

The dc ring filter filters the dc offset voltage that is applied to the ring
electrode.

The RF voltage coil amplifies the primary voltage from the RF
Voltage Amplifier PCB to produce a secondary voltage of 0 to 8500 V
ac (peak) that is supplied to the ring electrode of the mass analyzer.
Also, the dc offset voltage that is applied to the ring electrode is
added to the ring electrode RF voltage at the RF voltage coil.

The RF Voltage Control PCB detects and controls the amplitude of
the RF voltage that is applied to the ring electrode.  The RF Voltage
Control PCB includes the mass control circuit, and it resides in a
thermally stable housing, which helps to prevent mass calibration
drift.

7KH�$QDO\]HU�$X[LOLDU\�3&%�UHFHLYHV�WKH�RFWDSROH�5)�sine wave
reference signal IURP�WKH�:DYHIRUP�''6�3&%��DQG�WKHQ�DPSOLILHV
DQG�ILOWHUV�LW�WR�SURGXFH�WKH�ILQDO�5)�YROWDJH�WKDW�LV�DSSOLHG�WR�WKH
RFWDSROHV��YLD�WKH�$QDO\]HU�3&%����7KH�$QDO\]HU�$X[LOLDU\�3&%
DOVR�UHFHLYHV�WKH�DPSOLILHG�ZDYHIRUP�YROWDJHV��UHVRQDQFH
H[FLWDWLRQ�5)�YROWDJH��DQG�UHVRQDQFH�HMHFWLRQ�5)�YROWDJH�IURP�WKH
:DYHIRUP�$PSOLILHU�3&%���7KH�$QDO\]HU�$X[LOLDU\�3&%�LQFOXGHV�D
EDOXQ��EDODQFHG�WR�XQEDODQFHG��WUDQVIRUPHU�WKDW�VSOLWV�WKH
ZDYHIRUP�YROWDJHV��UHVRQDQFH�H[FLWDWLRQ�5)�YROWDJH��DQG
UHVRQDQFH�HMHFWLRQ�5)�YROWDJH�LQWR�WZR�5)�YROWDJHV�WKDW�DUH����°
RXW�RI�SKDVH��RQH�IRU�HDFK�RI�WKH�HQGFDS�HOHFWURGHV�RI�WKH�PDVV
DQDO\]HU����7KH�HQGFDS�HOHFWURGH�GF�RIIVHW�YROWDJH�IURP�WKH�6\VWHP
&RQWURO�3&%�LV�DGGHG�WR�WKH�ZDYHIRUP�YROWDJHV��UHVRQDQFH
H[FLWDWLRQ�5)�YROWDJH��DQG�UHVRQDQFH�HMHFWLRQ�5)�YROWDJH�DW�WKH
EDOXQ�WUDQVIRUPHU�
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Figure 2-20.  RF/waveform voltage generation electronic assemblies

7KH�$QDO\]HU�3&%�VHUYHV�DV�WKH�LQWHUIDFH�EHWZHHQ�WKH�06
GHWHFWRU�HOHFWURQLFV�DQG�WKH�LRQ�RSWLFV��PDVV�DQDO\]HU��DQG�HOHFWURQ
PXOWLSOLHU�DQRGH����,W�LV�ORFDWHG�RQ�WKH�WRS�RI�WKH�YDFXXP�PDQLIROG
WRS�FRYHU�SODWH����7KH�$QDO\]HU�3&%�UHFHLYHV�WKH�ZDYHIRUP
YROWDJH��UHVRQDQFH�H[FLWDWLRQ�5)�YROWDJH��DQG�UHVRQDQFH�HMHFWLRQ
5)�YROWDJH��SOXV�GF�RIIVHW�YROWDJH��IURP�WKH�$QDO\]HU�$X[LOLDU\
3&%��DQG�WKHQ�SDVVHV�WKHP�WR�WKH�HQGFDS�HOHFWURGHV�RI�WKH�PDVV
DQDO\]HU���7KH�$QDO\]HU�3&%�DOVR�UHFHLYHV�WKH�RFWDSROH�5)�YROWDJH
IURP�WKH�$QDO\]HU�$X[LOLDU\�3&%���$�ELILODU�FRLO�RQ�WKH�$QDO\]HU
3&%�VSOLWV�WKH�RFWDSROH�5)�YROWDJH�LQWR�WZR�5)�YROWDJHV�WKDW�DUH
���°�RXW�RI�SKDVH����7KH�WZR�5)�YROWDJHV�DUH�DSSOLHG�WR�DOWHUQDWH
URGV����'LIIHUHQW�GF�RIIVHW�YROWDJHV�IRU�HDFK�RI�WKH�RFWDSROHV�DUH
DGGHG�WR�WKH�5)�YROWDJHV�DW�WKH�ELILODU�FRLO�
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2.5.8.5 Ion Detection System Electronic
Assemblies

7KH�LRQ�GHWHFWLRQ�V\VWHP�HOHFWURQLF�DVVHPEOLHV�SURYLGH�KLJK
YROWDJH�WR�WKH�HOHFWURQ�PXOWLSOLHU�DQG�FRQYHUVLRQ�G\QRGH�RI�WKH�LRQ
GHWHFWLRQ�V\VWHP���7KH\�DOVR�UHFHLYH�WKH�HOHFWURQ�PXOWLSOLHU�RXWSXW
FXUUHQW�VLJQDO��FRQYHUW�LW�WR�D�YROWDJH��E\�WKH�HOHFWURPHWHU�FLUFXLW��
DQG�SDVV�LW�WR�WKH�GDWD�V\VWHP���$�IXQFWLRQDO�EORFN�GLDJUDP�RI�WKH
LRQ�GHWHFWLRQ�V\VWHP�HOHFWURQLF�DVVHPEOLHV�LV�VKRZQ�LQ�)LJXUH������

7KH�LRQ�GHWHFWLRQ�V\VWHP�HOHFWURQLF�DVVHPEOLHV�LQFOXGH�WKH
IROORZLQJ�

• (OHFWURQ�PXOWLSOLHU�SRZHU�VXSSO\

• &RQYHUVLRQ�G\QRGH�SRZHU�VXSSO\

• (OHFWURPHWHU�FLUFXLW

7KH�HOHFWURQ�PXOWLSOLHU�SRZHU�VXSSO\�VXSSOLHV�WKH������N9�WR
�����N9�GF�KLJK�YROWDJH�WR�WKH�FDWKRGH�RI�WKH�HOHFWURQ�PXOWLSOLHU�
7KH�KLJK�YROWDJH�VHW�FRQWURO�VLJQDO�IRU�WKH�HOHFWURQ�PXOWLSOLHU
SRZHU�VXSSO\�FRPHV�IURP�WKH�6\VWHP�&RQWURO�3&%���7KLV�VLJQDO
FRQWUROV�D�IHHGEDFN�FRQWURO�FLUFXLW�DQG�LV�SURSRUWLRQDO�WR�WKH�ILQDO
KLJK�YROWDJH�WR�EH�DSSOLHG�WR�WKH�HOHFWURQ�PXOWLSOLHU�FDWKRGH���7KH
HOHFWURQ�PXOWLSOLHU�YROWDJH�LV�ORZHUHG�E\�WKH�6\VWHP�&RQWURO�3&%
GXULQJ�VDPSOH�LRQL]DWLRQ�WR�SURORQJ�WKH�OLIH�RI�WKH�HOHFWURQ
PXOWLSOLHU�

7KH�FRQYHUVLRQ�G\QRGH�SRZHU�VXSSO\�VXSSOLHV�����N9�DQG
�����N9�GF�KLJK�YROWDJH�WR�WKH�FRQYHUVLRQ�G\QRGH���7KH�SRODULW\�RI
WKH�YROWDJH�DSSOLHG�WR�WKH�FRQYHUVLRQ�G\QRGH�LV�GHWHUPLQHG�E\�D
FRQWURO�VLJQDO�IURP�WKH�6\VWHP�&RQWURO�3&%�

7KH�HOHFWURPHWHU�FLUFXLW��ORFDWHG�LQ�D�VKLHOGHG�HQFORVXUH�RQ�WKH
$QDO\]HU�3&%��UHFHLYHV�WKH�DPSOLILHG�LRQ�FXUUHQW�IURP�WKH�DQRGH
RI�WKH�HOHFWURQ�PXOWLSOLHU��FRQYHUWV�WKH�FXUUHQW�LQWR�D�YROWDJH��DQG
WKHQ�LQWHJUDWHV�WKH�YROWDJH�RYHU�WLPH���7KH�LQWHJUDWHG�YROWDJH�LV
WKHQ�SDVVHG�WR�WKH�$FTXLVLWLRQ�'63�3&%��LQ�WKH�HPEHGGHG
FRPSXWHU��ZKHUH�LW�LV�SURFHVVHG�DQG�VHQW�WR�WKH�GDWD�V\VWHP�
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Figure 2-21.  Functional block diagram of the ion detection system electronic
assemblies

2.5.8.6 Embedded Computer Electronic
Assemblies

7KH�HPEHGGHG�FRPSXWHU�LV�D�FRPSXWHU�ZLWKLQ�WKH�06�GHWHFWRU
WKDW�FRRUGLQDWHV�LQVWUXPHQW�FRQWURO��ZDYHIRUP�DQG�5)�YROWDJH
JHQHUDWLRQ��GDWD�DFTXLVLWLRQ��DQG�FRPPXQLFDWLRQ�ZLWK�WKH�GDWD
V\VWHP�DQG�H[WHUQDO�GHYLFHV���$�IXQFWLRQDO�EORFN�GLDJUDP�RI�WKH
HPEHGGHG�FRPSXWHU�LV�VKRZQ�LQ�)LJXUH��������7KH�HPEHGGHG
FRPSXWHU�FRQWDLQV�WKH�IROORZLQJ�FRPSRQHQWV�

• ,6$�EXV��$7�EDFNSODQH�

• &38�3&%

• 6HULDO�,�2�3&%

• :DYHIRUP�''6�3&%

• &RQWURO�'63�3&%

• $FTXLVLWLRQ�'63�3&%

• ,(((�����,�2�3&%��RSWLRQDO�
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• (WKHUQHW�3&%

Figure 2-22.  Functional block diagram of the embedded computer, showing communication
with the MS detector and external devices
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7KH�,6$��LQGXVWU\�VWDQGDUG�DUFKLWHFWXUH��EXV��$7�EDFNSODQH�
SURYLGHV�SRZHU�WR�DQG�FRPPXQLFDWLRQ�EHWZHHQ�WKH�3&%V�LQ�WKH
HPEHGGHG�FRPSXWHU�

7KH�&38�3&%�LV�WKH�FHQWUDO�SURFHVVLQJ�XQLW�IRU�WKH�HPEHGGHG
FRPSXWHU���7KH�&38�3&%�FRQWDLQV����0E\WHV�RI�5$0���6RIWZDUH
WR�UXQ�WKH�HPEHGGHG�FRPSXWHU��ZKLFK�LV�FRQWDLQHG�LQ�UHDG�RQO\
PHPRU\�RQ�WKH�&38�3&%��LV�ORDGHG�LQWR�5$0�RQ�ERRWXS���$IWHU
ERRWXS��VRIWZDUH�WR�UXQ�WKH�/&4�LV�WUDQVIHUHG�IURP�WKH�GDWD
V\VWHP�WR�WKH�HPEHGGHG�FRPSXWHU�RYHU�DQ�(WKHUQHW���<RX�FDQ
UHERRW�WKH�&38�3&%�DQG�GRZQORDG�WKH�/&4�VRIWZDUH�IURP�WKH
GDWD�V\VWHP�E\�SUHVVLQJ�WKH�UHVHW�EXWWRQ�RQ�WKH�SRZHU�SDQHO�

7KH�6HULDO�,�2�3&%�SURYLGHV�VHULDO��56������FRPPXQLFDWLRQ�ZLWK
WKH�7XUERPROHFXODU�3XPS�&RQWUROOHU��SRUW�����V\ULQJH�SXPS��SRUW
����DX[LOLDU\�GHYLFH��SRUW�����89�9,6�GHWHFWRU��SRUW�����DXWRVDPSOHU
�SRUW�����DQG�/&��SRUW������6HULDO�OLQHV�IURP�H[WHUQDO�GHYLFHV�SOXJ
LQWR�WKH�VHULDO�SRUWV�RQ�WKH�,�2�SDQHO���6HH�)LJXUH������

7KH�:DYHIRUP�''6��GLUHFW�GLJLWDO�V\QWKHVL]HU��3&%�SURYLGHV
WKH�UHIHUHQFH sine wave or ac YROWDJHV�IRU�WKH�UHVRQDQFH�H[FLWDWLRQ
5)�YROWDJH��UHVRQDQFH�HMHFWLRQ�5)�YROWDJH��LRQ�LQMHFWLRQ�ZDYHIRUP
YROWDJH��DQG�LRQ�LVRODWLRQ�ZDYHIRUP�YROWDJH���7KHVH�YROWDJHV�DUH
VHQW�WR�WKH�:DYHIRUP�$PSOLILHU�3&%�LQ�WKH�06�GHWHFWRU���,W�DOVR
SURYLGHV�WKH�UHIHUHQFH�YROWDJH�IRU�WKH�ULQJ�HOHFWURGH�5)�YROWDJH�
ZKLFK�LV�VHQW�WR�WKH�RF Voltage AmpOLILHU�3&%��DQG�WKH�RFWDSROH
UHIHUHQFH�YROWDJH��ZKLFK�LV�VHQW�WR�WKH�RFWDSROH�5)�DPSOLILHU�RQ�WKH
$QDO\]HU�$X[LOLDU\�3&%�

7KH�&RQWURO�'63��GLJLWDO�VLJQDO�SURFHVVRU��3&%�FRQWUROV�WKH
06�GHWHFWRU�YLD�WKH�6\VWHP�&RQWURO�3&%���$�KLJK�VSHHG�VHULDO
OLQH�VHUYHV�DV�DQ�LQWHUIDFH�EHWZHHQ�WKH�&RQWURO�'63�3&%�DQG�WKH
6\VWHP�&RQWURO�3&%���7KH�&RQWURO�'63�3&%�LV�ZKHUH�PRVW
FRPSXWDWLRQV�DQG�FRQWURO�IXQFWLRQV�WDNH�SODFH���)RU�H[DPSOH��LW
GHWHUPLQHV�ZKDW�ZDYHIRUPV�WKH�:DYHIRUP�''6�3&%�SURGXFHV
DQG�ZKHQ�WR�DSSO\�WKHP�

7KH�$FTXLVLWLRQ�'63�3&%�VHUYHV�DV�WKH�GLJLWDO�DFTXLVLWLRQ�OLQN
ZLWK�WKH�HOHFWURPHWHU�RQ�WKH�$QDO\]HU�3&%���,W�UHFHLYHV�GDWD�IURP
WKH�HOHFWURPHWHU��SURFHVVHV�LW��DQG�VHQGV�LW�WR�WKH�GDWD�V\VWHP�YLD
WKH�(WKHUQHW�ORFDO�DUHD�QHWZRUN�FRQQHFWLRQ�

)RXU�FRD[LDO�FDEOHV�WUDQVPLW�WKH�ULQJ�HOHFWURGH�5)�UHIHUHQFH
YROWDJH��UHVRQDQFH�H[FLWDWLRQ�HMHFWLRQ�5)�UHIHUHQFH�YROWDJH�
ZDYHIRUP�UHIHUHQFH�YROWDJH��DQG�RFWDSROH�5)�UHIHUHQFH�YROWDJH
IURP�WKH�:DYHIRUP�''6�3&%�WR�WKH�RF Voltage AmpOLILHU�3&%�
:DYHIRUP�$PSOLILHU�3&%��DQG�$QDO\]HU�$X[LOLDU\�3&%���7KH
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:DYHIRUP�''6�3&%��&RQWURO�'63�3&%��DQG�$FTXLVLWLRQ�'63�3&%
FRPPXQLFDWH�ZLWK�HDFK�RWKHU�RYHU�D�ORFDO�EXV�

7KH�RSWLRQDO�,(((�����,�2�3&%�SURYLGHV�*3,%�FRPPXQLFDWLRQ
ZLWK�+HZOHWW�3DFNDUG�GHYLFHV���7KH�*3,%�OLQH�IURP�H[WHUQDO
GHYLFHV�SOXJV�LQWR�WKH�,(((������*3,%��SRUW�RQ�WKH�,�2�SDQHO���6HH
)LJXUH������

7KH�(WKHUQHW�3&%�SURYLGHV�(WKHUQHW�FRPPXQLFDWLRQ�EHWZHHQ�WKH
HPEHGGHG�FRPSXWHU�DQG�WKH�GDWD�V\VWHP�RYHU�D�WKLQZLUH�(WKHUQHW
FDEOH�

Figure 2-23.  I/O panel

SERIAL (RS 232)
PORTS

CONTACT
CLOSURE AND
ANALOG INPUT

PORTS

NITROGEN
GAS INLET

HELIUM GAS
INLET

IEEE 488 (GPIB)
PORT
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2.6 Data System

7KH�GDWD�V\VWHP�FRQWUROV�DQG�PRQLWRUV�WKH�/&4�V\VWHP���7KH
GDWD�V\VWHP�DOVR�SURFHVVHV�GDWD�WKDW�LV�DFTXLUHG�E\�WKH�/&4
V\VWHP���7KH�GDWD�V\VWHP�LV�FRPSRVHG�RI�WKH�IROORZLQJ�

• &RPSXWHU�KDUGZDUH

• &RPSXWHU�VRIWZDUH

• 'DWD�V\VWHP�06�GHWHFWRU�LQWHUIDFH

• 'DWD�V\VWHP�ORFDO�DUHD�QHWZRUN�LQWHUIDFH

• 3ULQWHU

2.6.1 Computer Hardware

7KH�GDWD�V\VWHP�FRPSXWHU�LV�D�*DWHZD\����� SHUVRQDO�FRPSXWHU�
,WV�PDMRU�IHDWXUHV�LQFOXGH�

• ,QWHO�Pentium processor

• ���0%�RI�UDQGRP�DFFHVV�PHPRU\��5$0�

• ���ELW�3&,�,6$�V\VWHP�DUFKLWHFWXUH

• 6&6,�KDUG�GLVN�GULYH

• &'�520�GULYH

• 3ULPDU\�(WKHUQHW�DGDSWHU��GDWD�V\VWHP�WR�06�GHWHFWRU�

• 6HFRQGDU\�(WKHUQHW�DGDSWHU��GDWD�V\VWHP�WR�ORFDO�DUHD
QHWZRUN�

• �����0%������LQ��GLVNHWWH�GULYH

• 9LGHR�*UDSKLFV�FDUG�ZLWK���0%�5$0

• ���LQ��������×�����UHVROXWLRQ��69*$�FRORU�PRQLWRU

• .H\ERDUG�DQG�PRXVH

)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�FRPSXWHU��UHIHU�WR�WKH�PDQXDOV
WKDW�FRPH�ZLWK�WKH�FRPSXWHU�
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2.6.2 Computer Software

7KH�VRIWZDUH�LV�VWRUHG�RQ�WKH�KDUG�GLVN�GULYH�DQG�LQFOXGHV�WKH
0LFURVRIW�:LQGRZV�17�RSHUDWLQJ�V\VWHP�DQG�WKH�IROORZLQJ
/&4�VRIWZDUH�ZLQGRZV�

• <RX�FRQWURO�WKH�/&4�V\VWHP�IURP�WKH�1DYLJDWRU�ZLQGRZ�
7KH�1DYLJDWRU�ZLQGRZ�GLVSOD\V�VDPSOH�VWDWXV��FXUUHQW
FRQGLWLRQV�RI�WKH�FKURPDWRJUDSK�UXQ��FKURPDWRJUDSK�SORW��DQG
WKH�PDVV�VSHFWUXP�RI�WKH�HIIOXHQW�DW�DQ\�VHOHFWHG�WLPH�GXULQJ
WKH�FKURPDWRJUDSK�UXQ�

• 7KH�7XQH�3OXV�ZLQGRZ�DOORZV�\RX�WR�WXQH�DQG�FDOLEUDWH�WKH
06�GHWHFWRU��RSWLPL]H�WKH�WXQH�IRU�\RXU�H[SHULPHQWDO
FRQGLWLRQV��DFTXLUH�DQDO\WLFDO�GDWD�RQH�VFDQ�DW�D�WLPH��DQG
SHUIRUP�06�GHWHFWRU�GLDJQRVWLFV�

• 7KH�([SHULPHQW�0HWKRG�ZLQGRZ�DOORZV�\RX�WR�FUHDWH�DQ
([SHULPHQW�0HWKRG�E\�VSHFLI\LQJ�VHWWLQJV�IRU�WKH�/&�
DXWRVDPSOHU��06�GHWHFWRU��GLYHUW�LQMHFW�YDOYH��DQG�V\ULQJH
SXPS�

• 7KH�3URFHVVLQJ�0HWKRG�ZLQGRZ�DOORZV�\RX�WR�FUHDWH�D
3URFHVVLQJ�0HWKRG�E\�LGHQWLI\LQJ�FRPSRQHQWV�DQG�VSHFLI\LQJ
GHWHFWLRQ�DQG�LQWHJUDWLRQ�FULWHULD�

• 7KH�6DPSOH�/LVW�ZLQGRZ�DOORZV�\RX�WR�VHW�XS�D�VDPSOH�OLVW
FRQWDLQLQJ�DQDO\VLV�VDPSOHV��FDOLEUDWLRQ�VWDQGDUG�VDPSOHV�
TXDOLW\�FRQWURO�VDPSOHV��DQG�EODQN�VDPSOHV�

• 7KH�3URFHVVLQJ�4XHXH�0DQDJHU�ZLQGRZ�DOORZV�\RX�WR
FRQWURO�WKH�SURFHVVLQJ�RI�WKH�/&4�VDPSOH�TXHXH���<RX�FDQ
SDXVH�SURFHVVLQJ��UHVXPH�SURFHVVLQJ��SXUJH�WKH�TXHXH��UHPRYH
VDPSOH�OLVWV�IURP�WKH�TXHXH��DQG�REWDLQ�GHWDLOV�DERXW�VDPSOH
OLVWV�

• 7KH�([SORUH�ZLQGRZ�DOORZV�\RX�WR�RSHQ�D�UDZ�GDWD�ILOH�DQG
DQDO\]H�FKURPDWRJUDPV��PDVV�VSHFWUD��DQG�PDSV�

• 7KH�)LOH�&RQYHUWHU�ZLQGRZ�DOORZV�\RX�WR�FRQYHUW�ILOHV�IURP�D
VSHFLILHG�IRUPDW�WR�D�GLIIHUHQW�IRUPDW�

,Q�DGGLWLRQ��WKH�/&4�GDWD�V\VWHP�FRQWDLQV�FXVWRPL]HG�WXQH�ILOHV
IRU�D�YDULHW\�RI�DSSOLFDWLRQV��LQFOXGLQJ�(6,�KLJK�IORZ��(6,�ORZ�IORZ�
$3&,�KLJK�IORZ��DQG�$3&,�ORZ�IORZ�/&�06�H[SHULPHQWV���)RU�D
FRPSOHWH�GHVFULSWLRQ�RI�WKH�/&4�VRIWZDUH��UHIHU�WR�WKH�/&4
6RIWZDUH�0DQXDO�DQG�WKH�RQOLQH�+HOS�
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2.6.3 Data System / MS Detector Interface

7KH�GDWD�V\VWHP�FRPSXWHU�FRQWDLQV�DQ�(WKHUQHW�DGDSWHU��FDOOHG
WKH�SULPDU\�(WKHUQHW�DGDSWHU��WKDW�LV�GHGLFDWHG�WR�GDWD
V\VWHP�06�GHWHFWRU�FRPPXQLFDWLRQV���7KH�(WKHUQHW�DGDSWHU�RQ
WKH�LQVWUXPHQW�UHVLGHV�LQ�WKH�HPEHGGHG�FRPSXWHU�ER[���$�WKLQZLUH
(WKHUQHW�FDEOH�FRQQHFWV�WKH�SULPDU\�(WKHUQHW�DGDSWHU�RI�WKH�GDWD
V\VWHP�ZLWK�WKH�(WKHUQHW�FRQQHFWRU�RQ�WKH�SRZHU�SDQHO�RI�WKH�06
GHWHFWRU��VHH�)LJXUH������

2.6.4 Data System / Local Area Network Interface

7KH�GDWD�V\VWHP�FRPSXWHU�FRQWDLQV�D�VHFRQG�(WKHUQHW�DGDSWHU
FDOOHG�WKH�VHFRQGDU\�(WKHUQHW�DGDSWHU���7KH�VHFRQGDU\�(WKHUQHW
DGDSWHU�LV�QRW�LQYROYHG�LQ�GDWD�V\VWHP�06�GHWHFWRU
FRPPXQLFDWLRQV���<RX�FDQ�XVH�WKH�VHFRQGDU\�(WKHUQHW�DGDSWHU�WR
FRQQHFW�\RXU�/&4�3&�WR�D�ORFDO�DUHD�QHWZRUN�

2.6.5 Printer

$�KLJK�UHVROXWLRQ�ODVHU�SULQWHU�LV�LQFOXGHG�ZLWK�WKH�/&4���7KH
SULQWHU�FRPPXQLFDWHV�ZLWK�WKH�3&�YLD�D�SDUDOOHO�SRUW��/37���
5HIHU�WR�WKH�PDQXDO�VXSSOLHG�E\�WKH�PDQXIDFWXUHU�IRU�GHWDLOV
DERXW�WKH�SULQWHU�

<RX�VHW�XS�WKH�SULQWHU�IURP�WKH�3ULQW�6HWXS�GLDORJ�ER[���7R�RSHQ
WKH�3ULQW�6HWXS�GLDORJ�ER[��FKRRVH�File | Print Setup�LQ�DQ\
ZLQGRZ�
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3. PREPARING FOR DAILY OPERATION

7KLV�FKDSWHU�RXWOLQHV�WKH�FKHFNV�RI�WKH�/&4�V\VWHP�WKDW�VKRXOG�EH
SHUIRUPHG�HYHU\�GD\�EHIRUH�\RX�EHJLQ�\RXU�ILUVW�DQDO\VLV���7KH
IROORZLQJ�FKHFNV�VKRXOG�EH�SHUIRUPHG�HYHU\�GD\�

• &KHFN�GLVN�VSDFH�RQ�WKH�GDWD�V\VWHP

• &KHFN�KHOLXP�DQG�QLWURJHQ�JDV�SUHVVXUHV

• &KHFN�V\VWHP�YDFXXP�OHYHOV

• 3ULQW�D�KDUG�FRS\�RI�WKH�7XQH�3OXV�6WDWXV�YLHZ

1RWH���<RX�GR�QRW�QHHG�WR�FDOLEUDWH�RU�WXQH�WKH�/&4�DV�SDUW�RI�\RXU
GDLO\�URXWLQH�

&DOLEUDWLRQ�SDUDPHWHUV�DUH�LQVWUXPHQW�SDUDPHWHUV�ZKRVH
YDOXHV�GR�QRW�YDU\�ZLWK�WKH�W\SH�RI�H[SHULPHQW���<RX�QHHG�WR
FDOLEUDWH�WKH�/&4�SHUKDSV�RQFH�D�PRQWK��DQG�FKHFN�WKH�FDOLEUDWLRQ
RQFH�D�ZHHN���5HIHU�WR�WKH�/&4�2SHUDWRUªV�0DQXDO�IRU�D
SURFHGXUH�IRU�FDOLEUDWLQJ�WKH�/&4�

7XQH�SDUDPHWHUV�DUH�LQVWUXPHQW�SDUDPHWHUV�ZKRVH�YDOXHV�YDU\
ZLWK�WKH�W\SH�RI�H[SHULPHQW���<RX�QHHG�WR�WXQH�WKH�/&4��RU�FKDQJH
WKH�7XQH�0HWKRG��ZKHQHYHU�\RX�FKDQJH�WKH�W\SH�RI�H[SHULPHQW�
5HIHU�WR�WKH�/&4�2SHUDWRUªV�0DQXDO�IRU�SURFHGXUHV�IRU�WXQLQJ
WKH�/&4�LQ�WKH�(6,�RU�$3&,�PRGH����1RWH�WKDW�/&4�FRPHV�ZLWK
VHYHUDO�VWDQGDUG�7XQH�0HWKRGV�VSHFLILF�IRU�YDULRXV�H[SHULPHQWDO
FRQGLWLRQV��VR�WKDW�WXQLQJ�LV�RIWHQ�QRW�UHTXLUHG�IRU�PDQ\�W\SHV�RI
H[SHULPHQWV�� � �

�
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3.1 Checking the Disk Space

<RX�VKRXOG�YHULI\�RQ�D�UHJXODU�EDVLV�WKDW�\RXU�KDUG�GLVN�GULYH�KDV
HQRXJK�IUHH�VSDFH�IRU�GDWD�DFTXLVLWLRQ���7KH�DPRXQW�RI�DYDLODEOH
GLVN�VSDFH�LV�VKRZQ�LQ�WKH�&KHFN�'LVN�6SDFH�GLDORJ�ER[���7R
GHWHUPLQH�WKH�DPRXQW�RI�DYDLODEOH�GLVN�VSDFH��SURFHHG�DV�IROORZV�

�� )URP�WKH�1DYLJDWRU�ZLQGRZ��FKRRVH�Samples | Edit Sample
List�WR�RSHQ�WKH�6DPSOH�/LVW�ZLQGRZ�

�� &KRRVH�Actions | Check Disk Space��RU�FOLFN�RQ�WKH�SLH�VKDSHG
&KHFN�'LVN�6SDFH�EXWWRQ�RQ�WKH�WRROEDU����7KH�&KHFN�'LVN
6SDFH�GLDORJ�ER[�DSSHDUV���7KH�&KHFN�'LVN�6SDFH�GLDORJ�ER[
OLVWV�WKH�IROORZLQJ�

• &XUUHQW�GULYH�DQG�GLUHFWRU\��IRU�H[DPSOH�
&�?/&4?0(7+2'�

• 1XPEHU�RI�0E\WHV�WKDW�DUH�DYDLODEOH��IUHH��RQ�WKH�FXUUHQW
GULYH

• 3HUFHQWDJH�RI�WKH�FXUUHQW�GULYH�WKDW�LV�DYDLODEOH

• 7RWDO�FDSDFLW\�RI�WKH�FXUUHQW�GULYH

�� 7R�VHOHFW�DQRWKHU�GLVN�GULYH�VR�WKDW�\RX�FDQ�GHWHUPLQH�LWV�GLVN
VSDFH��FOLFN�RQ�WKH�'LUHFWRU\�EXWWRQ�

�� :KHQ�\RX�KDYH�FRPSOHWHG�WKLV�SURFHGXUH��FOLFN�RQ�OK�WR�FORVH
WKH�GLDORJ�ER[�

,I�QHFHVVDU\��\RX�FDQ�IUHH�VSDFH�RQ�WKH�KDUG�GLVN�E\�GHOHWLQJ
REVROHWH�ILOHV�DQG�E\�PRYLQJ�ILOHV�IURP�WKH�KDUG�GLVN�GULYH�WR�D
EDFNXS�PHGLXP���)LUVW��FRS\�ILOHV�WR�WKH�EDFNXS�PHGLXP���$IWHU
\RX�KDYH�FRSLHG�WKH�ILOHV��\RX�FDQ�GHOHWH�WKHP�IURP�WKH�KDUG�GLVN�
8VH�WKH�:LQGRZV�17�([SORUHU�RU�)LOH�0DQDJHU�FRS\��RU�EDFNXS�
DQG�GHOHWH�FRPPDQGV�WR�FRS\��RU�EDFNXS��DQG�GHOHWH�ILOHV���5HIHU�WR
WKH�:LQGRZV�17�XVHUV�PDQXDO�IRU�LQIRUPDWLRQ�RQ�WKH�([SORUHU�RU
)LOH�0DQDJHU�
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3.2 Checking the Helium and Nitrogen
Supplies

&KHFN�WKH�KHOLXP�VXSSO\�RQ�WKH�UHJXODWRU�RI�WKH�JDV�WDQN���0DNH
VXUH�WKDW�\RX�KDYH�VXIILFLHQW�JDV�IRU�\RXU�DQDO\VLV���,I�QHFHVVDU\�
LQVWDOO�D�QHZ�WDQN�RI�KHOLXP���9HULI\�WKDW�WKH�SUHVVXUH�RI�KHOLXP
UHDFKLQJ�WKH�06�GHWHFWRU�LV�EHWZHHQ�����DQG�����N3D�����WR
���SVLJ����,I�QHFHVVDU\��DGMXVW�WKH�SUHVVXUH�ZLWK�WKH�WDQN�SUHVVXUH
UHJXODWRU�

&KHFN�WKH�QLWURJHQ�VXSSO\�RQ�WKH�UHJXODWRU�RI�WKH�QLWURJHQ�JDV
WDQN�RU�OLTXLG�QLWURJHQ�ERLO�RII�WDQN���0DNH�VXUH�WKDW�\RX�KDYH
VXIILFLHQW�JDV�IRU�\RXU�DQDO\VLV���7\SLFDO�QLWURJHQ�FRQVXPSWLRQ�LV
����FXELF�IHHW�SHU�GD\��QLWURJHQ�RQ����KRXUV�SHU�GD\����,I
QHFHVVDU\��UHSODFH�WKH�WDQN���9HULI\�WKDW�WKH�SUHVVXUH�RI�QLWURJHQ
UHDFKLQJ�WKH�06�GHWHFWRU�LV�EHWZHHQ�����DQG�����N3D�����WR����
SVLJ����,I�QHFHVVDU\��DGMXVW�WKH�SUHVVXUH�ZLWK�WKH�WDQN�SUHVVXUH
UHJXODWRU�

:$51,1*���%HIRUH�\RX�EHJLQ�QRUPDO�RSHUDWLRQ�HDFK�GD\��HQVXUH
WKDW�\RX�KDYH�VXIILFLHQW�QLWURJHQ�IRU�\RXU�$3,�VRXUFH���,I�\RX�UXQ
RXW�RI�QLWURJHQ��/&4�DXWRPDWLFDOO\�WXUQV�WKH�06�GHWHFWRU�2II�WR
SUHYHQW�WKH�SRVVLELOLW\�RI�DWPRVSKHULF�R[\JHQ�IURP�HQWHULQJ�WKH�LRQ
VRXUFH���7KH�SUHVHQFH�RI�R[\JHQ�LQ�WKH�LRQ�VRXUFH�ZKHQ�WKH�06
GHWHFWRU�LV�2Q�FRXOG�EH�XQVDIH����,Q�DGGLWLRQ��LI�/&4�WXUQV�2II�WKH
06�GHWHFWRU�GXULQJ�DQ�DQDO\WLFDO�UXQ��\RX�FRXOG�ORVH�GDWD��

:$5181*���6WHOOHQ�6LH�WlJOLFK�YRU�%HJLQQ�GHV�QRUPDOHQ�%HWULHEV
VLFKHU��GD��6LH�JHQ�JHQG�6WLFNVWRII�I�U�,KUH�$WPRVSKlUHQGUXFN�
,RQLVDWLRQVTXHOOH��$3,��KDEHQ��:HQQ�GHU�6WLFNVWRII�QLFKW�DXVUHLFKW�
VFKDOWHW�GDV�/&4�GHQ�06�'HWHNWRU�DXWRPDWLVFK�DXI�$86��XP�]X
YHUKLQGHUQ��GD��/XIWVDXHUVWRII�LQ�GLH�,RQHQTXHOOH�HLQGULQJW�
6DXHUVWRII�LQ�GHU�,RQHQTXHOOH�NDQQ�EHL�HLQJHVFKDOWHWHP�06�
'HWHNWRU�HLQH�*HIDKU�GDUVWHOOHQ���$X�HUGHP�N|QQHQ�ELHP
$EVFKDOWHQ�GHV�06�'HWHNWRUV�ZlKUHQG�HLQHU�$QDO\VH�'DWHQ
YHUORUHQ�JHKHQ��
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$9(57,66(0(17���7RXV�OHV�MRXUV�DYDQW�GªXWLOLVHU�OªDSSDUHLO�
YpULILH]�OH�QLYHDX�GªD]RWH�GH�OD�VRXUFH�GªLRQLVDWLRQ�j�OD�SUHVVLRQ
DWPRVSKpULTXH��(Q�HIIHW��VL�YRXV�WRPEH]�j�FRXUW�GªD]RWH��/&4
GpVDFWLYH�DXWRPDWLTXHPHQW�OH�GpWHFWHXU�GH�60�SRXU�HPSrFKHU�TXH
OD�VRXUFH�GªLRQV�QH�VRLW�FRQWDPLQpH�SDU�OªR[\JqQH�SUpVHQW�GDQV�OªDLU�
7RXWH�SUpVHQFH�GªR[\JqQH�GDQV�OD�VRXUFH�GªLRQV�ORUVTXH�OH�GpWHFWHXU
GH�60�HVW�DFWLYp�SHXW�FRPSRUWHU�GHV�ULVTXHV���(Q�RXWUH��VL�/&4
GpVDFWLYDLW�OH�GpWHFWHXU�GH�60�SHQGDQW�XQH�VpULH�GªDQDO\VHV��YRXV
SRXUULH]�SHUGUH�GHV�GRQQpHV��
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3.3 Checking the System Vacuum Levels

)RU�SURSHU�SHUIRUPDQFH��\RXU�/&4�V\VWHP�PXVW�RSHUDWH�DW�WKH
SURSHU�YDFXXP�OHYHOV���2SHUDWLRQ�RI�WKH�V\VWHP�DW�YDFXXP�OHYHOV
WKDW�DUH�WRR�KLJK�FDQ�FDXVH�UHGXFHG�VHQVLWLYLW\��WXQLQJ�SUREOHPV�
DQG�UHGXFHG�OLIHWLPH�RI�WKH�HOHFWURQ�PXOWLSOLHU���<RX�VKRXOG�FKHFN
\RXU�V\VWHP�IRU�DLU�OHDNV�E\�FKHFNLQJ�WKH�V\VWHP�YDFXXP�OHYHOV
EHIRUH�\RX�EHJLQ�\RXU�ILUVW�DFTXLVLWLRQ�

&DXWLRQ���0DMRU�DLU�OHDNV�DUH�RIWHQ�LGHQWLILDEOH�PHUHO\�E\
OLVWHQLQJ�IRU�D�UXVK�RI�DLU�RU�D�KLVVLQJ�VRXQG�VRPHZKHUH�RQ�WKH
LQVWUXPHQW���$�PDMRU�OHDN�PLJKW�EH�FDXVHG��IRU�H[DPSOH��E\�DQ
H[WUHPHO\�ORRVH�RU�GLVFRQQHFWHG�ILWWLQJ��E\�DQ�2�ULQJ�WKDW�LV�QRW
SURSHUO\�VHDWHG��RU�E\�DQ�RSHQ�YDOYH���,I�\RX�KHDU�WKHVH�VRXQGV�
GR�QRW�WXUQ�RQ�WKH�KLJK�YROWDJHV�WR�WKH�06�GHWHFWRU�

$LU�OHDNV�DUH�LQGLFDWHG�E\�WKH�IROORZLQJ�

• 9DFXXP�PDQLIROG�SUHVVXUH�DERYH���[������7RUU�LQ�WKH�DQDO\]HU
UHJLRQ��DV�PHDVXUHG�E\�WKH�LRQ�JDXJH��RU�DERYH���7RUU�LQ�WKH
FDSLOODU\�VNLPPHU�UHJLRQ��DV�PHDVXUHG�E\�WKH�&RQYHFWURQ
JDXJH����,I�HLWKHU�SUHVVXUH�LV�WRR�KLJK��WKH�/('�ODEHOHG
9DFXXP�LV�QRW�LOOXPLQDWHG�JUHHQ���>1RWH�WKDW�WKH�VDIHW\
LQWHUORFN�VZLWFK�RQ�WKH�$3,�VRXUFH�PXVW�EH�GHSUHVVHG��WKDW�LV�
WKH�$3,�IODQJH�PXVW�EH�VHFXUHG�WR�WKH�VSUD\�VKLHOG��IRU�WKH
9DFXXP�/('�WR�EH�LOOXPLQDWHG�JUHHQ�@

• 9DFXXP�PDQLIROG�SUHVVXUH�OHYHOV�DV�PHDVXUHG�E\�WKH
&RQYHFWURQ�JDXJH�DQG�LRQ�JDXJH�DUH�KLJKHU�WKDQ�WKH�OHYHOV
VKRZQ�LQ�7DEOH�����

<RX�FDQ�FKHFN�WKH�FXUUHQW�YDOXHV�RI�WKH�SUHVVXUHV�LQ�WKH�YDFXXP
PDQLIROG��DV�PHDVXUHG�E\�WKH�&RQYHFWURQ�JDXJH�DQG�LRQ�JDXJH��LQ
WKH�1DYLJDWRU�DQG�7XQH�3OXV�ZLQGRZV���,Q�WKH�1DYLJDWRU�ZLQGRZ
WKH�SUHVVXUHV�DUH�OLVWHG�LQ�WKH�9DFXXP�JURXS�ER[�LQ�WKH�6WDWXV
YLHZ���,Q�WKH�7XQH�3OXV�ZLQGRZ�WKH�SUHVVXUHV�DUH�OLVWHG�LQ�WKH
9DFXXP�GLDORJ�ER[���7R�GLVSOD\�WKH�9DFXXP�GLDORJ�ER[��FOLFN�RQ
WKH�YDFXXP�EXWWRQ�RU�FKRRVH�Setup | Vacuum�

&RPSDUH�WKH�FXUUHQW�YDOXHV�RI�WKH�SUHVVXUHV�LQ�WKH�YDFXXP
PDQLIROG�ZLWK�WKH�YDOXHV�OLVWHG�LQ�7DEOH�����DQG�ZLWK�YDOXHV�IURP
6WDWXV�YLHZV�WKDW�\RX�SUHYLRXVO\�SULQWHG�RXW���,I�WKH�FXUUHQW
YDOXHV�DUH�KLJKHU�WKDQ�QRUPDO��\RX�PD\�KDYH�DQ�DLU�OHDN�
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Table 3-1.  Typical Pressure Readings

Conditions Convectron gauge
reading (foreline,
capillary-skimmer region)

Ion gauge reading
(analyzer region)

Helium on, heated capillary open (200 °C) 0.9 to 1.1 Torr 2.0 x 10-5 to 2.5 x 10-5 Torr

Helium on, heated capillary open (25 °C) 1.2 Torr (or slightly higher) 2.9 x 10-5 Torr

Helium on, heated capillary closed 2 x 10-3 to 5 x 10-3 Torr 1.8 x 10-5 Torr

Helium off, heated capillary open (200 °C) 0.9 to 1.1 Torr 7 x 10-6 Torr

Helium off, heated capillary open (25 °C) 1.2 Torr (or slightly higher) 9 x 10-6 Torr

Helium off, heated capillary closed 2 x 10-3 to 5 x 10-3 Torr 2.0 x 10-6 Torr

,I�WKH�SUHVVXUH�LV�KLJK��DERYH���[������7RUU�LQ�WKH�DQDO\]HU�UHJLRQ��
DQG�\RX�KDYH�UHVWDUWHG�WKH�V\VWHP�ZLWKLQ�WKH�ODVW����WR
���PLQXWHV��ZDLW�DQ�DGGLWLRQDO����PLQXWHV�DQG�UHFKHFN�WKH
SUHVVXUH���,I�WKH�SUHVVXUH�LV�GHFUHDVLQJ�ZLWK�WLPH��FKHFN�WKH
SUHVVXUH�SHULRGLFDOO\�XQWLO�LW�LV�ORZ�HQRXJK�IRU�WKH�SURSHU
RSHUDWLRQ�RI�WKH�06�GHWHFWRU�

,I�WKH�SUHVVXUH�UHPDLQV�KLJK��\RXU�V\VWHP�PD\�KDYH�DQ�DLU�OHDN�
&KHFN�HDFK�ILWWLQJ�DQG�IODQJH�RQ�WKH�V\VWHP�IRU�WLJKWQHVV��DQG
WLJKWHQ�WKH�ILWWLQJV�RU�IODQJHV�WKDW�DUH�ORRVH���'R�QRW�WLJKWHQ
ILWWLQJV�LQGLVFULPLQDWHO\���3D\�SDUWLFXODU�DWWHQWLRQ�WR�ILWWLQJV�WKDW
KDYH�EHHQ�FKDQJHG�UHFHQWO\�RU�WR�ILWWLQJV�WKDW�KDYH�EHHQ�VXEMHFWHG
WR�KHDWLQJ�DQG�FRROLQJ���0DNH�VXUH�WKDW�WKH�WRS�FRYHU�SODWH�RI�WKH
YDFXXP�PDQLIROG�DQG�WKH�VSUD\�VKLHOG�RI�WKH�$3,�VRXUFH�DUH
SURSHUO\�VHDWHG�
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3.4 Printing a Hard Copy of the Status View

7KH�7XQH�3OXV�6WDWXV�YLHZ�OLVWV�WKH�FXUUHQW�YDOXHV�RI�WKH
LQVWUXPHQW�SDUDPHWHUV���,W�LV�D�JRRG�LGHD�WR�SULQW��RU�VDYH�LQ�D�ILOH�
D�KDUG�FRS\�RI�WKH�VWDWXV�YLHZ�RQ�D�GDLO\�EDVLV���7KLV�SURFHGXUH
DOORZV�\RX�WR�GHWHFW�SUREOHPV�E\�PRQLWRULQJ�FKDQJHV�LQ�WKH
LQVWUXPHQW�SDUDPHWHUV�

7R�SULQW�D�FRS\�RI�WKH�6WDWXV�YLHZ��SURFHHG�DV�IROORZV�

1. From the Tune Plus window, choose Control | On (or click on the
On/Standby button) to turn on voltages to the API source, ion
optics, mass analyzer, and ion detection system.

2. Choose View | Display Status View (or click on the Display
Status View button on the button bar).  The Status view appears
in the Tune Plus window.

3. Click on the Status view to make it the active window.

4. Print a hard copy of the Status view by choosing File | Print.

�� &KRRVH�Control | Standby�WR�WXUQ�RII�YROWDJHV�WR�WKH�$3,
VRXUFH��LRQ�RSWLFV��PDVV�DQDO\]HU��DQG�LRQ�GHWHFWLRQ�V\VWHP�
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Contents

 ���&+$1*,1*�$3,�352%(�$66(0%/,(6 �������������������������������������������������������������� ���

����5HPRYLQJ�WKH�$3&,�3UREH�$VVHPEO\�����������������������������������������������������������������������������������
����,QVWDOOLQJ�WKH�(6,�3UREH�$VVHPEO\��������������������������������������������������������������������������������������
����5HPRYLQJ�WKH�(6,�3UREH�$VVHPEO\��������������������������������������������������������������������������������������
����,QVWDOOLQJ�WKH�$3&,�3UREH�$VVHPEO\ ������������������������������������������������������������������������������ ����

List of Illustrations

)LJXUH�������$3&,�SUREH�DVVHPEO\��������������������������������������������������������������������������������������������������
)LJXUH�������(6,�SUREH�DVVHPEO\ ����������������������������������������������������������������������������������������������������
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4. CHANGING API PROBE ASSEMBLIES

<RX�QHHG�WR�FKDQJH�WKH�$3,�SUREH�DVVHPEO\��(6,�RU�$3&,��RI�WKH
$3,�VRXUFH�ZKHQ�\RX�VZLWFK�EHWZHHQ�(6,�DQG�$3&,�LRQL]DWLRQ
PRGHV���7KH�(6,�SUREH�DVVHPEO\�FRQVLVWV�RI�WKH�(6,�IODQJH�DQG
SUREH���7KH�$3&,�SUREH�DVVHPEO\�FRQVLVWV�RI�WKH�$3&,�IODQJH�
SUREH��DQG�FRURQD�GLVFKDUJH�QHHGOH�DVVHPEO\���<RX�GR�QRW�QHHG�WR
VKXW�GRZQ�RU�YHQW�WKH�V\VWHP�WR�FKDQJH�WKH�$3,�SUREH�DVVHPEO\�
7KH�WRSLFV�LQ�WKLV�FKDSWHU�DUH�DV�IROORZV�

• 5HPRYLQJ�WKH�$3&,�SUREH�DVVHPEO\

• ,QVWDOOLQJ�WKH�(6,�SUREH�DVVHPEO\

• 5HPRYLQJ�WKH�(6,�SUREH�DVVHPEO\

• ,QVWDOOLQJ�WKH�$3&,�SUREH�DVVHPEO\

�
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4.1 Removing the APCI Probe Assembly

7R�UHPRYH�WKH�$3&,�SUREH�DVVHPEO\��SURFHHG�DV�IROORZV���5HIHU�WR
)LJXUH�����IRU�WKH�ORFDWLRQ�RI�WKH�FRPSRQHQWV�RI�WKH�$3&,�SUREH
DVVHPEO\�

�� 6WRS�WKH�IORZ�RI�VDPSOH�VROXWLRQ��IURP�WKH�/&�RU�V\ULQJH
SXPS��LQWR�WKH�$3&,�SUREH�

2. Place the electronics service switch in the Service (OFF, O)
position.  When you place the electronics service switch in the
Service (OFF, O) position, the voltages to the API source
(including the APCI probe), ion optics, mass analyzer, and ion
detection system are turned off and the flows of sheath gas and
auxiliary gas into the APCI probe are stopped.

:$51,1*���0DNH�VXUH�WKDW�WKH�/&4�HOHFWURQLFV�VHUYLFH�VZLWFK�LV
LQ�WKH�6HUYLFH��2))��2��SRVLWLRQ�EHIRUH�\RX�SURFHHG�

:$5181*���.RQWUROOLHUHQ�6LH��GD��GHU�+DXSWVFKDOWHU�I�U�/&4
(OHNWURQLNWHLOH�DXI�:DUWXQJ��6HUYLFH�2))�2��JHVFKDOWHW�LVW�EHYRU
6LH�IRUWIDKUHQ�

$9(57,66(0(17���6
DVVXUHU�TXH�OH�GLVMRQFWHXU�GH�EUDQFKHPHQW
/&4�HVW�HQ�SRVLWLRQ�6HUYLFH��2))��2��DYDQW�GH�FRQWLQXHU�

3. Loosen the two flange retainer bolts that secure the APCI probe
assembly to the API spray shield.  See Figure 4-1.

�� 3XOO�EDFN�WKH�$3&,�SUREH�DVVHPEO\�IURP�WKH�VSUD\�VKLHOG�
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Figure 4-1.  APCI probe assembly

�� 'LVFRQQHFW�WKH�FRURQD�QHHGOH�KLJK�YROWDJH�FDEOH�IURP�WKH
FRURQD�QHHGOH�KLJK�YROWDJH�FRQQHFWRU���7R�GLVFRQQHFW�WKH�FDEOH�
WXUQ�WKH�ORFNLQJ�ULQJ�RQ�WKH�FDEOH�FRXQWHUFORFNZLVH�XQWLO�\RX
FDQ�SXOO�WKH�FDEOH�IUHH�

�� 'LVFRQQHFW�WKH�YDSRUL]HU�KHDWHU�FDEOH�IURP�WKH�FRQQHFWRU�RQ
WKH�IURQW�SDQHO����/HDYH�WKH�FDEOH�FRQQHFWHG�WR�WKH�$3&,
IODQJH����7R�GLVFRQQHFW�WKH�FDEOH��SXOO�EDFN�RQ�WKH�ORFNLQJ�ULQJ
RQ�WKH�FDEOH�

7. Disconnect the sample transfer line from the APCI probe by
turning the sample transfer line fitting counterclockwise until you
can pull the transfer line and fitting free from the probe.

8. Disconnect the sheath gas line from the APCI probe by turning
the sheath gas line fitting counterclockwise until you can pull the
sheath gas line and fitting free from the probe.

PROBE SLIDE
ADAPTER

FASTENER
(UNDERSIDE)

CORONA NEEDLE
HIGH VOLTAGE
CONNECTOR

SHEATH GAS
LINE FITTING

(BLUE)

APCI
FLANGE

FLANGE
RETAINER
BOLT (2×)

VAPORIZER
HEATER CABLE

SAMPLE
TRANSFER LINE
FITTING (RED)

AUXILIARY
GAS LINE
FITTING

SPRAY
SHIELD
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9. Disconnect the auxiliary gas line from the APCI probe by turning
the auxiliary gas line fitting counterclockwise until you can pull
the auxiliary gas line and fitting free from the probe.

:$51,1*���7KH�$3&,�YDSRUL]HU�KHDWHU�FDQ�UHDFK�WHPSHUDWXUHV
RI�����°&���$OZD\V�DOORZ�WKH�$3&,�SUREH�WR�FRRO�WR�DPELHQW
WHPSHUDWXUHV�EHIRUH�KDQGOLQJ�RU�UHPRYLQJ�WKH�$3&,�SUREH�IURP
WKH�$3&,�IODQJH�

:$5181*��'HU�$3&,�9HUGDPSIHU�NDQQ�7HPSHUDWXUHQ�ELV�]X
�����&�HUUHLFKHQ��/DVVHQ�6LH�GLH�$3&,�6RQGH�VWHWV�DXI
8PJHEXQJVWHPSHUDWXU�DEN�KOHQ��EHYRU�6LH�VLH�EHU�KUHQ�RGHU�DXV
GHP�$3&,�)ODQVFK�DXVEDXHQ�

$9(57,66(0(17��/H�YDSRULVDWHXU�$3&,�SHXW�DWWHLQGUH�XQH
WHPSpUDWXUH�GH������&��/DLVVHU�WRXMRXUV�OD�VRQGH�$3&,�UHIURLGLU�j
WHPSpUDWXUH�DPELDQWH�DYDQW�GH�OD�VpSDUHU�GH�OD�EULGH�$3&,�

10. With one hand holding the APCI flange, loosen the knurled
fastener that secures the APCI flange to the probe slide adapter.

11. Remove the APCI probe assembly from the probe slide adapter
by sliding it off the probe slide adapter.  Place the APCI probe
assembly on a lint-free tissue and allow it to cool to ambient
temperature (approximately 20 min).

12. Remove the corona discharge needle from the APCI probe
assembly by pulling it free from the corona discharge needle
assembly.  Store the corona discharge needle by inserting it into
one of the foam walls of the APCI probe assembly storage
container.

13. Store the APCI probe assembly in its foam storage container.
(Make sure that the APCI probe assembly is at ambient
temperature before you place it in its storage container.)
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4.2 Installing the ESI Probe Assembly

To install the ESI probe assembly, remove the APCI probe assembly
using the procedure described in the previous section; then proceed
as follows.  Refer to Figure 4-2 for the location of the components of
the ESI probe assembly.

1. Place the electronics service switch in the Service (OFF, O)
position.

:$51,1*���0DNH�VXUH�WKDW�WKH�/&4�HOHFWURQLFV�VHUYLFH�VZLWFK�LV
LQ�WKH�6HUYLFH��2))��2��SRVLWLRQ�EHIRUH�\RX�SURFHHG�

:$5181*���.RQWUROOLHUHQ�6LH��GD��GHU�+DXSWVFKDOWHU�I�U�/&4
(OHNWURQLNWHLOH�DXI�:DUWXQJ��6HUYLFH�2))�2��JHVFKDOWHW�LVW�EHYRU
6LH�IRUWIDKUHQ�

$9(57,66(0(17���6
DVVXUHU�TXH�OH�GLVMRQFWHXU�GH�EUDQFKHPHQW
/&4�HVW�HQ�SRVLWLRQ�6HUYLFH��2))��2��DYDQW�GH�FRQWLQXHU�

1. Remove the ESI probe assembly from its storage container.

2. If your ESI probe assembly does not already contain a sample
tube (fused-silica capillary), you need to follow the procedure for
installing a sample tube that is outlined in the topic Maintaining
the ESI Probe in the MS Detector Maintenance chapter.

1RWH���(QVXUH�WKDW�WKH�SUREH�UHWDLQHU�EROW�LV�WLJKW�DQG�WKH�(6,
SUREH�LV�VHFXUHG�WR�WKH�(6,�IODQJH�

FLANGE
RETAINER

BOLT
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Figure 4-2.  ESI probe assembly

4. Slide the ESI probe assembly onto the probe slide adapter.
Secure the ESI probe assembly to the probe slide adapter with
the knurled fastener that is located on the underside of the probe
slide adapter.

5. With one hand, hold the ESI probe on the nozzle side of the
probe to keep it from moving in the flange.  With the other hand,
connect the high voltage power cable to the connector labeled
HV on the ESI probe.  Turn the locking-ring on the cable
clockwise to secure the cable.

6. Push the ESI probe assembly against the spray shield.

�� 6HFXUH�WKH�(6,�IODQJH�WR�WKH�VSUD\�VKLHOG�ZLWK�WKH�WZR�IODQJH
UHWDLQHU�EROWV�

�� &RQQHFW�WKH�VKHDWK�JDV�OLQH�DQG��EOXH��ILWWLQJ�WR�WKH�LQOHW
ODEHOHG�6KHDWK�*DV�RQ�WKH�(6,�SUREH�

ESI
FLANGE

SHEATH GAS
LINE FITTING

(BLUE)

SAMPLE
TRANSFER LINE

FITTING

AUXILIARY
GAS LINE
FITTING

FLANGE
RETAINER

BOLT

PROBE SLIDE
ADAPTER

HIGH VOLTAGE
CONNECTOR

SHEATH LIQUID
INLET
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�� &RQQHFW�WKH�DX[LOLDU\�JDV�OLQH�DQG��JUHHQ��ILWWLQJ�WR�WKH�LQOHW
ODEHOHG�$X[�*DV�RQ�WKH�(6,�SUREH�

��� &RQQHFW�WKH�VDPSOH�WUDQVIHU�OLQH�WR�WKH�JURXQGHG�ILWWLQJ�

��� ,I�\RX�DUH�XVLQJ�VKHDWK�OLTXLG��FRQQHFW�WKH�VKHDWK�OLTXLG�OLQH
DQG�ILWWLQJ�WR�WKH�LQOHW�ODEHOHG�6KHDWK�/LTXLG�RQ�WKH�(6,
SUREH���,I�\RX�DUH�QRW�XVLQJ�VKHDWK�OLTXLG��HQVXUH�WKDW�WKH
�������7HI]HO�SOXJ�ILWWLQJ��3�1��������������LV�LQVHUWHG�LQ
WKH�VKHDWK�OLTXLG�LQOHW�RQ�WKH�(6,�SUREH�

��� 3ODFH�WKH�HOHFWURQLFV�VHUYLFH�VZLWFK�LQ�WKH�1RUPDO��21��|�
SRVLWLRQ�

��� ,Q�WKH�7XQH�3OXV�ZLQGRZ��FKRRVH�Setup | Change to ESI�WR
FRQILJXUH�WKH�/&4�IRU�(6,�RSHUDWLRQ�

1RWH���7KH�/&4�GDWD�V\VWHP�FRQWDLQV�FXVWRPL]HG�WXQH�ILOHV��LQ�WKH
&�?/&4?0HWKRGV�GLUHFWRU\��IRU�D�YDULHW\�RI�DSSOLFDWLRQV��LQFOXGLQJ
(6,�KLJK�IORZ�DQG�(6,�ORZ�IORZ�/&�06�H[SHULPHQWV���,Q�WKH�7XQH
3OXV�ZLQGRZ��FKRRVH�File | Open�WR�GLVSOD\�WKH�WXQH�ILOHV���5HIHU�WR
WKH�/&4�2SHUDWRUªV�0DQXDO�IRU�LQVWUXFWLRQV�RQ�WXQLQJ�DQG
RSHUDWLQJ�WKH�/&4�LQ�WKH�(6,�PRGH�
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4.3 Removing the ESI Probe Assembly

7R�UHPRYH�WKH�(6,�SUREH�DVVHPEO\��SURFHHG�DV�IROORZV�
5HIHU�WR�)LJXUH�����RQ�SDJH�����IRU�WKH�ORFDWLRQ�RI�WKH
FRPSRQHQWV�RI�WKH�(6,�SUREH�DVVHPEO\�

�� 6WRS�WKH�IORZ�RI�VDPSOH�VROXWLRQ��IURP�WKH�/&�RU�V\ULQJH
SXPS��LQWR�WKH�(6,�SUREH�

�� ,I�QHFHVVDU\��VWRS�WKH�IORZ�RI�VKHDWK�OLTXLG�LQWR�WKH�(6,
VRXUFH�

1. Place the electronics service switch in the Service (OFF, O)
position.  When you place the electronics service switch in the
Service (OFF, O) position, the voltages to the API source
(including the ESI probe), ion optics, mass analyzer, and ion
detection system are turned off.  The flows of sheath gas and
auxiliary gas into the ESI probe are stopped.

:$51,1*���0DNH�VXUH�WKDW�WKH�/&4�HOHFWURQLFV�VHUYLFH�VZLWFK�LV
LQ�WKH�6HUYLFH��2))��2��SRVLWLRQ�EHIRUH�\RX�SURFHHG�

:$5181*���.RQWUROOLHUHQ�6LH��GD��GHU�+DXSWVFKDOWHU�I�U�/&4
(OHNWURQLNWHLOH�DXI�:DUWXQJ��6HUYLFH�2))�2��JHVFKDOWHW�LVW�EHYRU
6LH�IRUWIDKUHQ�

$9(57,66(0(17���6
DVVXUHU�TXH�OH�GLVMRQFWHXU�GH�EUDQFKHPHQW
/&4�HVW�HQ�SRVLWLRQ�6HUYLFH��2))��2��DYDQW�GH�FRQWLQXHU�

�� 'LVFRQQHFW�WKH�KLJK�YROWDJH�FDEOH�IURP�WKH�FRQQHFWRU�ODEHOHG
+9�RQ�WKH�(6,�SUREH���7R�GLVFRQQHFW�WKH�FDEOH��WXUQ�WKH
ORFNLQJ�ULQJ�RQ�WKH�FDEOH�FRXQWHUFORFNZLVH�XQWLO�\RX�FDQ�SXOO
WKH�FDEOH�IUHH�
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2. Disconnect the sample transfer line from the grounded transfer
line fitting on the ESI flange.  See Figure 4-2.  (The sample
transfer line is the line that comes from the LC, divert/injector
valve, or syringe pump.  It is not the fused silica capillary that
enters the ESI probe.)

3. Disconnect the sheath gas line and fitting from the inlet labeled
Sheath Gas on the ESI probe by turning the sheath gas line
fitting (blue) counterclockwise until you can pull the sheath gas
line and fitting free from the probe.

4. Disconnect the auxiliary gas line and fitting from the inlet labeled
Aux Gas on the ESI probe by turning the auxiliary gas line fitting
(green) counterclockwise until you can pull the auxiliary gas line
and fitting free from the probe.

5. If the sheath liquid line is attached to the ESI probe, disconnect
the sheath liquid line and fitting from the inlet labeled Sheath
Liquid on the ESI probe by turning the sheath liquid line fitting
counterclockwise until you can pull the sheath liquid line and
fitting free from the probe.

6. Loosen the two flange retainer bolts that secure the ESI probe
assembly to the spray shield.

7. Pull back the ESI probe assembly from the spray shield.

8. With one hand holding the ESI flange, loosen the knurled
fastener that secures the ESI flange to the probe slide adapter.

9. Slide the ESI probe assembly off the probe slide adapter.  Store
the ESI probe assembly in its foam storage container.
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4.4 Installing the APCI Probe Assembly

To install the APCI probe assembly, remove the ESI probe assembly
using the procedure in the previous section; then proceed as follows.
Refer to Figure 4-1 on page 4-3 for the location of the components of
the APCI probe assembly.

1. Place the electronics service switch in the Service (OFF, O)
position.

:$51,1*���0DNH�VXUH�WKDW�WKH�/&4�HOHFWURQLFV�VHUYLFH�VZLWFK�LV
LQ�WKH�6HUYLFH��2))��2��SRVLWLRQ�EHIRUH�\RX�SURFHHG�

:$5181*���.RQWUROOLHUHQ�6LH��GD��GHU�+DXSWVFKDOWHU�I�U�/&4
(OHNWURQLNWHLOH�DXI�:DUWXQJ��6HUYLFH�2))�2��JHVFKDOWHW�LVW�EHYRU
6LH�IRUWIDKUHQ�

$9(57,66(0(17���6
DVVXUHU�TXH�OH�GLVMRQFWHXU�GH�EUDQFKHPHQW
/&4�HVW�HQ�SRVLWLRQ�6HUYLFH��2))��2��DYDQW�GH�FRQWLQXHU�

1. Remove the APCI probe assembly and corona discharge needle
from the storage container.

2. Insert the corona discharge needle into its socket in the corona
discharge needle assembly.

3. If your APCI probe assembly does not already contain a sample
tube (fused-silica capillary), you need to follow the procedure for
installing a sample tube that is outlined in the topic Maintaining
the APCI Probe in the MS Detector Maintenance chapter.
Ensure that the probe retainer bolt is tight and the APCI probe is
secured to the APCI flange.
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&DXWLRQ���,QVSHFW�WKH�$3&,�SUREH���0DNH�VXUH�WKDW�WKH�JUHHQ
JURXQG�ZLUH�LV�QRW�WRXFKLQJ�WKH�YDSRUL]HU�FDVLQJ���5HSRVLWLRQ�WKH
JURXQG�ZLUH�LI�QHFHVVDU\� � �

5. Slide the APCI probe assembly onto the probe slide adapter.
Secure the APCI probe assembly to the probe slide adapter with
the knurled fastener.

�� &RQQHFW�WKH�VDPSOH�WUDQVIHU�OLQH�DQG�ILWWLQJ�WR�WKH�LQOHW
ODEHOHG�/&�RQ�WKH�$3&,�SUREH�

�� &RQQHFW�WKH�DX[LOLDU\�JDV�OLQH�DQG��JUHHQ��ILWWLQJ�WR�WKH�LQOHW
ODEHOHG�$�RQ�WKH�$3&,�SUREH�

�� &RQQHFW�WKH�VKHDWK�JDV�OLQH�DQG��EOXH��ILWWLQJ�WR�WKH�LQOHW
ODEHOHG�6�RQ�WKH�$3&,�SUREH�

�� &RQQHFW�WKH�KLJK�YROWDJH�FDEOH�WR�WKH�FRQQHFWRU�RQ�WKH�$3&,
SUREH�DVVHPEO\���7XUQ�WKH�ORFNLQJ�ULQJ�RQ�WKH�FDEOH�FORFNZLVH
WR�VHFXUH�WKH�FDEOH�

��� &RQQHFW�WKH�YDSRUL]HU�KHDWHU�FDEOH�WR�WKH�FRQQHFWRU�RQ�WKH
IURQW�SDQHO�RI�WKH�06�GHWHFWRU��EHQHDWK�WKH�$3&,�SUREH
DVVHPEO\����0DNH�VXUH�WKDW�WKH�UHG�GRW�RQ�WKH�FDEOH�LV�DOLJQHG
ZLWK�WKH�UHG�PDUN�RQ�WKH�FRQQHFWRU�

11. Push the APCI probe assembly against the spray shield.

��� 6HFXUH�WKH�$3&,�IODQJH�WR�WKH�VSUD\�VKLHOG�ZLWK�WKH�WZR�IODQJH
UHWDLQHU�EROWV�

��� 3ODFH�WKH�HOHFWURQLFV�VHUYLFH�VZLWFK�LQ�WKH�1RUPDO��21��|�
SRVLWLRQ�

��� ,Q�WKH�7XQH�3OXV�ZLQGRZ��FKRRVH�Setup | Change to APCI�WR
FRQILJXUH�WKH�/&4�IRU�$3&,�RSHUDWLRQ�

1RWH���7KH�/&4�GDWD�V\VWHP�FRQWDLQV�FXVWRPL]HG�WXQH�ILOHV��LQ�WKH
&�?/&4?0HWKRGV�GLUHFWRU\��IRU�D�YDULHW\�RI�DSSOLFDWLRQV��LQFOXGLQJ
$3&,�KLJK�IORZ�DQG�$3&,�ORZ�IORZ�/&�06�H[SHULPHQWV���,Q�WKH
7XQH�3OXV�ZLQGRZ��FKRRVH�File | Open�WR�GLVSOD\�WKH�WXQH�ILOHV�
5HIHU�WR�WKH�/&4�2SHUDWRUªV�0DQXDO�IRU�LQVWUXFWLRQV�RQ�WXQLQJ
DQG�RSHUDWLQJ�WKH�/&4�LQ�WKH�$3&,�PRGH�
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5. MS DETECTOR MAINTENANCE

/&4�SHUIRUPDQFH�GHSHQGV�RQ�WKH�PDLQWHQDQFH�RI�DOO�SDUWV�RI�WKH
LQVWUXPHQW���,W�LV�\RXU�UHVSRQVLELOLW\�WR�PDLQWDLQ�\RXU
V\VWHP�SURSHUO\�E\�SHUIRUPLQJ�WKH�V\VWHP�PDLQWHQDQFH
SURFHGXUHV�RQ�D�UHJXODU�EDVLV�

7KLV�FKDSWHU�GHVFULEHV�URXWLQH�06�GHWHFWRU�PDLQWHQDQFH
SURFHGXUHV�WKDW�PXVW�EH�SHUIRUPHG�WR�HQVXUH�RSWLPXP
SHUIRUPDQFH�RI�WKH�LQVWUXPHQW���0RVW�RI�WKH�SURFHGXUHV�LQYROYH
FOHDQLQJ���)RU�H[DPSOH��SURFHGXUHV�DUH�SURYLGHG�IRU�FOHDQLQJ�WKH
$3,�VRXUFH��LRQ�RSWLFV��PDVV�DQDO\]HU��DQG�LRQ�GHWHFWLRQ�V\VWHP�
3URFHGXUHV�DUH�DOVR�SUHVHQWHG�IRU�UHSODFLQJ�WKH�$3,�VDPSOH�WXEH�
KHDWHG�FDSLOODU\��DQG�HOHFWURQ�PXOWLSOLHU�

5RXWLQH�DQG�LQIUHTXHQW�06�GHWHFWRU�PDLQWHQDQFH�SURFHGXUHV�DUH
OLVWHG�LQ�7DEOH�����

Table 5-1.  MS Detector Maintenance Procedures

MS Detector
Component

Procedure Frequency Procedure Location

API source Flush (clean) sample
transfer line, sample tube,
and API probe

Daily Page 5-8

API source Flush (clean) heated
capillary

Daily (or more often*) Page 5-10

API source Flush (clean) spray shield Daily (or more often*) Page 5-10

Rotary-vane pump Purge (decontaminate) oil Daily Page 5-74

API source Clear heated capillary If heated capillary bore is
obstructed

Page 5-13

API source Replace heated capillary If heated capillary bore is
corroded or if heater fails

Page 5-33

�
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MS Detector
Component

Procedure Frequency Procedure Location

API source Clean API stack (spray
shield, heated capillary,
tube lens, and skimmer)

As needed* Page 5-33

API source Replace sample tube If sample tube is broken or
obstructed

Pages 5-16 (APCI) and
5-24 (ESI)

Ion optics Clean octapoles and
interoctapole lens

As needed* Page 5-44

Mass analyzer Clean mass analyzer Yearly (or as needed*) Page 5-44

Ion detection
system

Clean ion detection system
(electron multiplier and
conversion dynode)

Whenever the top cover
plate of the vacuum
manifold is removed

Page 5-57

Ion detection
system

Replace electron multiplier
anode and cathode

If noise in spectrum is
excessive or proper
electron multiplier gain can
not be achieved

Page 5-67.

Turbomolecular
pump

Change oil reservoir At least once a year Page 5-75.

Turbomolecular
pump

Replace turbomolecular
pump

If turbomolecular pump
fails

Page 5-75.

Cooling fans Clean fan filter Every 4 months Page 5-80

Rotary-vane pump Add oil If oil level is low Manufacturer’s
documentation

Rotary-vane pump Change oil Every 3 months or if oil is
cloudy or discolored

Manufacturer’s
documentation

Fuses Replace fuse If fuse has blown Diagnostics and PCB
and Assembly
Replacement chapter

Electronic modules Replace electronic module If electronic module fails Diagnostics and PCB
and Assembly
Replacement chapter

PCBs Replace PCB If PCB fails Diagnostics and PCB
and Assembly
Replacement chapter

Ion gauge Replace ion gauge If ion gauge fails Diagnostics and PCB
and Assembly
Replacement chapter


�Frequency depends on analytical conditions�
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)RU�LQVWUXFWLRQV�RQ�PDLQWDLQLQJ�/&V�RU�DXWRVDPSOHUV��UHIHU�WR�WKH
PDQXDO�WKDW�FRPHV�ZLWK�WKH�/&�RU�DXWRVDPSOHU�

7KH�WRSLFV�LQFOXGHG�LQ�WKLV�FKDSWHU�DUH�DV�IROORZV�

• 7RROV�DQG�VXSSOLHV

• )UHTXHQF\�RI�FOHDQLQJ

• $3,�VRXUFH�PDLQWHQDQFH

• &OHDQLQJ�WKH�LRQ�RSWLFV�DQG�PDVV�DQDO\]HU

• 5HSODFLQJ�WKH�HOHFWURQ�PXOWLSOLHU

• 3XUJLQJ�WKH�URWDU\�YDQH�SXPS�RLO

• 5HSODFLQJ�WKH�WXUERPROHFXODU�SXPS�RLO�UHVHUYRLU

• &OHDQLQJ�WKH�IDQ�ILOWHU

1RWH���7KH�NH\V�WR�VXFFHVV�ZLWK�WKH�SURFHGXUHV�LQ�WKLV�FKDSWHU�DUH�

• ����3URFHHG�PHWKRGLFDOO\

• ����$OZD\V�ZHDU�FOHDQ��OLQW�IUHH�JORYHV�ZKHQ�KDQGOLQJ�WKH
FRPSRQHQWV�RI�WKH�$3,�VRXUFH��LRQ�RSWLFV��PDVV�DQDO\]HU��DQG
LRQ�GHWHFWLRQ�V\VWHP

• ����$OZD\V�SODFH�WKH�FRPSRQHQWV�RQ�D�FOHDQ��OLQW�IUHH�VXUIDFH

• ����$OZD\V�FRYHU�WKH�RSHQLQJ�LQ�WKH�WRS�RI�WKH�YDFXXP�PDQLIROG
ZLWK�D�ODUJH��OLQW�IUHH�WLVVXH�ZKHQHYHU�\RX�UHPRYH�WKH�WRS
FRYHU�SODWH�RI�WKH�YDFXXP�PDQLIROG

• ����1HYHU�RYHUWLJKWHQ�D�VFUHZ�RU�XVH�H[FHVVLYH�IRUFH

• ����1HYHU�LQVHUW�D�WHVW�SUREH��IRU�H[DPSOH��DQ�RVFLOORVFRSH�SUREH�
LQWR�WKH�VRFNHWV�RI�IHPDOH�FDEOH�FRQQHFWRUV�RQ�3&%V
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5.1 Tools and Supplies

7KH�/&4�UHTXLUHV�YHU\�IHZ�WRROV�IRU�\RX�WR�SHUIRUP�URXWLQH
PDLQWHQDQFH�SURFHGXUHV���<RX�FDQ�UHPRYH�DQG�GLVDVVHPEOH�PDQ\
RI�WKH�FRPSRQHQWV�E\�KDQG���7KH�WRROV��HTXLSPHQW��DQG�FKHPLFDOV
OLVWHG�LQ�7DEOH�����DUH�QHHGHG�IRU�WKH�PDLQWHQDQFH�RI�WKH�$3,
VRXUFH��LRQ�RSWLFV��PDVV�DQDO\]HU��DQG�LRQ�GHWHFWLRQ�V\VWHP�

Table 5-2.  Tools, Equipment, and Chemicals

Description Part Number

Wrench, 5/16-in., hex socket (Allen)

Wrench, 9/16-in., socket

Wrench, 7/16-in., open end

Wrench, 9/16-in., open end

Wrench, 5/16-in., open end

Wrench, 1/2-in., open end

Wrench, 3/8-in., open end

Screwdrivers, set, ball point, Allen (also referred to as
ball drivers)

00025-03025

Screwdriver, slot head, large

Screwdriver, slot head, small

Screwdriver, Phillips, small

Fused-silica cutting tool

Hypodermic tube 00106-20000

Spray bottle

Beaker, 450 mL

Gloves, nylon 00301-09700

Kimwipes

 or other lint-free industrial tissue

Applicators (swabs), cotton-tipped 00301-02000

Detergent

Clean, dry, compressed nitrogen gas

Distilled water

Methanol, HPLC grade or better
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:$51,1*���$V�ZLWK�DOO�FKHPLFDOV��VROYHQWV�DQG�UHDJHQWV�VKRXOG
EH�VWRUHG�DQG�KDQGOHG�DFFRUGLQJ�WR�VWDQGDUG�VDIHW\�SURFHGXUHV�DQG
VKRXOG�EH�GLVSRVHG�RI�DFFRUGLQJ�WR�ORFDO�DQG�IHGHUDO�UHJXODWLRQV�

:$5181*���:LH�DOOH�&KHPLNDOLHQ�VLQG�/|VXQJVPLWWHO�XQG
5HDJHQ]LHQ�HQWVSUHFKHQG�GHQ��EOLFKHQ�6LFKHUKHLWVEHVWLPPXQJHQ�]X
ODJHUQ�XQG�KDQG]XKDEHQ��VRZLH�JHPl��ORNDOHU�XQG��EHUJHRUGQHWHU
%HVWLPPXQJHQ�]X�HQWVRUJHQ�

$9(57,66(0(17���$LQVL�TXH�SRXU�WRXW�SURGXLW�FKLPLTXH��OHV
VROYDQWV�HW�UpDFWLIV�GRLYHQW�rWUH�FRQVHUYpV�HW�PDQLSXOpV�HQ
UHVSHFWDQW�WRXWHV�OHV�SURFpGXUHV�XVXHOOHV�GH�VpFXULWp��HW�GRLYHQW
rWUH�PLV�DX[�GpFKHWV�FRQIRUPpPHQW�DX[�UqJOHPHQWV�ORFDX[�HW
QDWLRQDX[�
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5.2 Frequency of Cleaning

7KH�IUHTXHQF\�RI�FOHDQLQJ�WKH�FRPSRQHQWV�RI�WKH�06�GHWHFWRU
GHSHQGV�RQ�WKH�W\SHV�DQG�DPRXQWV�RI�VDPSOHV�DQG�VROYHQWV�WKDW
DUH�LQWURGXFHG�LQWR�WKH�LQVWUXPHQW���,Q�JHQHUDO��IRU�D�JLYHQ�VDPSOH
DQG�LRQL]DWLRQ�WHFKQLTXH��WKH�FORVHU�DQ�06�GHWHFWRU�FRPSRQHQW�LV
WR�WKH�VRXUFH�RI�WKH�LRQV��WKH�PRUH�UDSLGO\�LW�EHFRPHV�GLUW\�

• 7KH�VDPSOH�WXEH��$3,�SUREH��KHDWHG�FDSLOODU\�ERUH��DQG�VSUD\
VKLHOG�RI�WKH�$3,�VRXUFH�VKRXOG�EH�FOHDQHG�DW�WKH�HQG�RI�HDFK
RSHUDWLQJ�GD\�WR�UHPRYH�DQ\�UHVLGXDO�VDOWV�IURP�EXIIHUHG
PRELOH�SKDVHV�RU�RWKHU�FRQWDPLQDWLRQ�WKDW�PLJKW�KDYH
DFFXPXODWHG�GXULQJ�QRUPDO�RSHUDWLRQ���5HIHU�WR�WKH�WRSLFV
)OXVKLQJ�WKH�6DPSOH�7UDQVIHU�/LQH��6DPSOH�7XEH��DQG
$3,�3UREH�DQG�)OXVKLQJ�WKH�6SUD\�6KLHOG�DQG�+HDWHG
&DSLOODU\�RQ�SDJHV�����DQG������

• 7KH�WXEH�OHQV�DQG�VNLPPHU�RI�WKH�$3,�VRXUFH�EHFRPH�GLUW\�DW
D�VORZHU�UDWH�WKDQ�WKH�$3,�SUREH��VSUD\�VKLHOG��DQG�KHDWHG
FDSLOODU\���5HIHU�WR�WKH�WRSLF�0DLQWDLQLQJ�WKH�$3,�6WDFN�RQ
SDJH������

• 7KH�LRQ�RSWLFV�DQG�WKH�PDVV�DQDO\]HU�EHFRPH�GLUW\�DW�D�UDWH
VLJQLILFDQWO\�VORZHU�WKDQ�WKH�$3,�VRXUFH���5HIHU�WR�WKH�WRSLF
&OHDQLQJ�WKH�,RQ�2SWLFV�DQG�0DVV�$QDO\]HU�RQ�SDJH������

• &OHDQ�WKH�HOHFWURQ�PXOWLSOLHU�DQG�FRQYHUVLRQ�G\QRGH�ZKHQHYHU
\RX�UHPRYH�WKH�WRS�FRYHU�SODWH�RI�WKH�YDFXXP�PDQLIROG�E\
EORZLQJ�WKHP�ZLWK�D�FOHDQ��GU\�JDV���5HIHU�WR�WKH�WRSLF
&OHDQLQJ�WKH�,RQ�'HWHFWLRQ�6\VWHP�RQ�SDJH������

:KHQ�WKH�SHUIRUPDQFH�RI�\RXU�V\VWHP�GHFUHDVHV�VLJQLILFDQWO\�GXH
WR�FRQWDPLQDWLRQ��FOHDQ�WKH�FRPSRQHQWV�RI�WKH�06�GHWHFWRU�LQ�WKH
IROORZLQJ�RUGHU�

• &OHDQ�WKH�$3,�SUREH��VSUD\�VKLHOG��DQG�KHDWHG�FDSLOODU\

• &OHDQ�WKH�WXEH�OHQV�DQG�VNLPPHU

• &OHDQ�WKH�LRQ�RSWLFV�DQG�PDVV�DQDO\]HU
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5.3 API Source Maintenance

7KH�$3,�VRXUFH�UHTXLUHV�D�PLQLPXP�RI�PDLQWHQDQFH���3HULRGLFDOO\�
\RX�QHHG�WR�FOHDQ�WKH�FRPSRQHQWV�RI�WKH�$3,�VRXUFH�WR�UHPRYH
VDOWV�RU�RWKHU�FRQWDPLQDQWV���7KH�IUHTXHQF\�RI�FOHDQLQJ�WKH�$3,
VRXUFH�GHSHQGV�RQ�WKH�W\SHV�DQG�DPRXQWV�RI�VDPSOHV�DQG�VROYHQWV
WKDW�DUH�LQWURGXFHG�LQWR�WKH�V\VWHP�

0DLQWHQDQFH�SURFHGXUHV�DUH�SURYLGHG�EHORZ�WR�GR�WKH�IROORZLQJ�

• )OXVK�WKH�VDPSOH�WUDQVIHU�OLQH��VDPSOH�WXEH��DQG�$3,�SUREH

• )OXVK�WKH�VSUD\�VKLHOG�DQG�WKH�ERUH�RI�WKH�KHDWHG�FDSLOODU\

• &OHDU�D�EORFNHG�KHDWHG�FDSLOODU\

• 0DLQWDLQ�WKH�$3&,�SUREH�DVVHPEO\��LQFOXGLQJ�UHSODFLQJ�WKH
$3&,�VDPSOH�WXEH

• 0DLQWDLQ�WKH�(6,�SUREH�DVVHPEO\��LQFOXGLQJ�UHSODFLQJ�WKH�(6,
VDPSOH�WXEH

• 0DLQWDLQ�WKH�$3,�VWDFN��LQFOXGLQJ�UHSODFLQJ�WKH�KHDWHG
FDSLOODU\

:$51,1*���$92,'�(;32685(�72�327(17,$//<
+$50)8/�0$7(5,$/6���$OZD\V�ZHDU�SURWHFWLYH�JORYHV�DQG
VDIHW\�JODVVHV�ZKHQ�\RX�XVH�VROYHQWV�RU�FRUURVLYHV���$OVR��FRQWDLQ
ZDVWH�VWUHDPV�DQG�XVH�SURSHU�YHQWLODWLRQ���5HIHU�WR�\RXU�VXSSOLHU
V
0DWHULDO�6DIHW\�'DWD�6KHHWV��06'6��IRU�SURFHGXUHV�WKDW�GHVFULEH
KRZ�WR�KDQGOH�D�SDUWLFXODU�VROYHQW�

:$5181*��.217$.7�0,7�327(17,(//
*()b+5/,&+(1�68%67$1=(1�9(50(,'(1��%HL�GHU
9HUZHQGXQJ�YRQ�/|VXQJV��RGHU�.RUURVLRQVPLWWHOQ�VLQG�VWHWV
6FKXW]KDQGVFKXKH�XQG�6FKXW]EULOOH�]X�WUDJHQ��$EOX�VWRIIH�VLQG
DXI]XIDQJHQ��XQG�JXWH�%HO�IWXQJ�PXVV�YRUKDQGHQ�VHLQ��1lKHUH
,QIRUPDWLRQ��EHU�GHQ�8PJDQJ�PLW�EHVWLPPWHQ�/|VXQJVPLWWHOQ
N|QQHQ�6LH�GHQ�6LFKHUKHLWVGDWHQEOlWWHUQ�YRP�/LHIHUDQWHQ�GHU
MHZHLOLJHQ�6XEVWDQ]�HQWQHKPHQ�
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$9(57,66(0(17��(9,7(5�'
(75(�(;326(�$8;
352'8,76�327(17,(//(0(17�'$1*(5(8;��3RUWHU
WRXMRXUV�GHV�JDQWV�GH�SURWHFWLRQ�HW�GHV�OXQHWWHV�GH�VpFXULWp�SRXU
XWLOLVHU�GHV�VROYDQWV�RX�GHV�PDWLqUHV�FRUURVLYHV��(Q�RXWUH�
UHQIHUPHU�OHV�pFRXOHPHQWV�GH�GpFKHWV�HW�PDLQWHQLU�XQH�YHQWLODWLRQ
DSSURSULpH��&RQVXOWHU�OHV�ILFKHV�WR[LFRORJLTXHV��06'6��GX
IRXUQLVVHXU�SRXU�OH�PRGH�G
HPSORL�G
XQ�VROYDQW�SDUWLFXOLHU�

5.3.1 Flushing the Sample Transfer Line, Sample
Tube, and API Probe

<RX�VKRXOG�IOXVK�WKH�VDPSOH�WUDQVIHU�OLQH��VDPSOH�WXEH��DQG�$3,
SUREH�DW�WKH�HQG�RI�HDFK�ZRUNLQJ�GD\��RU�PRUH�RIWHQ�LI�\RX�VXVSHFW
WKH\�DUH�FRQWDPLQDWHG��E\�IORZLQJ�D�������PHWKDQRO�GLVWLOOHG
ZDWHU�VROXWLRQ�IURP�WKH�/&�WKURXJK�WKH�$3,�VRXUFH�

7R�IOXVK�WKH�VDPSOH�WUDQVIHU�OLQH��VDPSOH�WXEH��DQG�$3,�SUREH�
SURFHHG�DV�IROORZV�

�� Make sure that the API flange is secured to the spray shield by
the two flange retainer bolts.

�� From the Tune Plus window, choose Control | On (or click on the
On/Standby button) to turn on the voltages and gas flows to the
API source.

• ,I�\RX�DUH�RSHUDWLQJ�LQ�$3&,�PRGH��JR�WR�VWHS���

• ,I�\RX�DUH�RSHUDWLQJ�LQ�(6,�PRGH��JR�WR�VWHS���

�� Set up the APCI source as follows:

a. In the Tune Plus window, choose Setup | APCI Source (or
click on the APCI Source button).  The APCI Source dialog
box appears.

b. In the APCI Source dialog box, use the Vaporizer Temp spin
box to set the vaporizer temperature to 500 °C.

c. Use the Sheath Gas Flow Rate spin box to set the sheath
gas flow rate to 80.
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d. Use the Discharge Current spin box to set the discharge
current to 0.

e. Use the Aux Gas Flow Rate spin box to set the auxiliary gas
flow rate to 10.

f. Click on OK to set the APCI parameters and close the dialog
box.

 Go to step 5.

�� Set up the ESI source as follows:

a. In the Tune Plus window, choose Setup | ESI Source (or
click on the ESI Source button).  The ESI Source dialog box
appears.

b. Use the Spray Voltage spin box to set the spray voltage
to 0.

c. Use the Sheath Gas Flow Rate spin box to set the sheath
gas flow rate to 80.

d. Use the Aux Gas Flow Rate spin box to set the auxiliary gas
flow rate to 10.

e. Click on OK to set the ESI parameters and close the dialog
box.

�� Set up and start a flow of 50:50 methanol:water solution from the
LC to the API source, as follows:

a. In the Tune Plus window, choose Setup | LC Pump (or click
on the LC Pump button).  The LC Pump dialog box appears.

b. In the LC Pump dialog box, use the Flow Rate spin box to
set the flow rate to a value that is typical for your
experiments.

c. Use the Solvent spin boxes to set the flow to 50% methanol
and 50% distilled water.

d. Select the 2Q RSWLRQ�EXWWRQ.  Then click on OK to start the
LC pump.
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�� Let the solution flow through the sample transfer line, sample
tube, and API probe for 15 min.  After 15 min, turn off the flow of
liquid from the LC to the API source, as follows.  Leave the API
source (including the APCI vaporizer, sheath gas, and auxiliary
gas) on for an additional 5 min.

a. In the Tune Plus window, choose Setup | LC Pump (or click
on the LC button).  The LC Pump dialog box appears.

b. Select the 2II RSWLRQ�EXWWRQ.  Then click on OK to stop the
LC pump.

�� After 5 min, turn off the API source by placing the MS detector in
Standby:  From the Tune Plus window, choose Control |
Standby (or click on the On/Standby button) to put the MS
detector in Standby.

 Go on to the next topic: Cleaning the Spray Shield and the Heated
Capillary.

5.3.2 Flushing the Spray Shield and Heated
Capillary

<RX�QHHG�WR�FOHDQ�WKH�VSUD\�VKLHOG�DQG�WKH�KHDWHG�FDSLOODU\�RQ�D
UHJXODU�EDVLV�WR�SUHYHQW�FRUURVLRQ�DQG�WR�PDLQWDLQ�RSWLPXP
SHUIRUPDQFH�RI�\RXU�$3,�VRXUFH���$�JRRG�SUDFWLFH�LV�WR�IOXVK�WKH
VSUD\�VKLHOG�DQG�KHDWHG�FDSLOODU\�DW�WKH�HQG�RI�HDFK�RSHUDWLQJ�GD\
DIWHU�\RX�IOXVK�WKH�VDPSOH�WUDQVIHU�OLQH��VDPSOH�WXEH��DQG�$3,
SUREH�ZLWK�D�������PHWKDQRO�ZDWHU�VROXWLRQ�IURP�WKH�/&����6HH�WKH
WRSLF�)OXVKLQJ�WKH�6DPSOH�7UDQVIHU�/LQH��6DPSOH�7XEH��DQG
$3,�3UREH�RQ�SDJH��������,I�\RX�DUH�RSHUDWLQJ�WKH�V\VWHP�ZLWK
QRQYRODWLOH�EXIIHUV�LQ�\RXU�VROYHQW�V\VWHP�RU�KLJK�FRQFHQWUDWLRQV
RI�VDPSOH��\RX�PD\�QHHG�WR�FOHDQ�WKH�VSUD\�VKLHOG�DQG�KHDWHG
FDSLOODU\�PRUH�RIWHQ�

<RX�GR�QRW�KDYH�WR�YHQW�WKH�V\VWHP�WR�IOXVK�WKH�VSUD\�VKLHOG�DQG
KHDWHG�FDSLOODU\���7R�FOHDQ�WKH�VSUD\�VKLHOG�DQG�WKH�KHDWHG
FDSLOODU\��GR�WKH�IROORZLQJ�

�� Turn off the flow of liquid from the LC (or other sample
introduction device) to the API source.  To turn off the flow of
liquid from the LC to the API source, do the following:

a. In the Tune Plus window, choose Setup | LC Pump (or click
on the LC button).  The LC Pump dialog box appears.
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b. Select the 2II option button and then click on OK to stop the
LC pump.

�� From the Tune Plus window, choose Control | Standby (or click
on the On/Standby button) to put the MS detector in Standby.

:$51,1*���3ODFH�WKH�06�GHWHFWRU�LQ�6WDQGE\��RU�2II��EHIRUH�\RX
RSHQ�WKH�DWPRVSKHULF�SUHVVXUH�LRQL]DWLRQ��$3,��VRXUFH���7KH
SUHVHQFH�RI�DWPRVSKHULF�R[\JHQ�LQ�WKH�$3,�VRXUFH�ZKHQ�WKH�06
GHWHFWRU�LV�2Q�FRXOG�EH�XQVDIH����/&4�DXWRPDWLFDOO\�WXUQV�WKH�06
GHWHFWRU�2II�ZKHQ�\RX�RSHQ�WKH�$3,�VRXUFH��KRZHYHU��LW�LV�EHVW�WR
WDNH�WKLV�DGGHG�SUHFDXWLRQ��

:$5181*���6WHOOHQ�6LH�GHQ�06�'HWHNWRU�DXI�%HUHLWVFKDIW��RGHU
$86���EHYRU�6LH�GLH�$WPRVSKlUHQGUXFN�,RQLVDWLRQVTXHOOH��$3,�
|IIQHQ��/XIWVDXHUVWRII�LQ�GHU�$3,�4XHOOH�NDQQ�EHL�HLQJHVFKDOWHWHP
06�'HWHNWRU�HLQH�*HIDKU�GDUVWHOOHQ���'DV�/&4�VFKDOWHW�GHQ�06�
'HWHNWRU�DXWRPDWLVFK�$86��ZHQQ�6LH�GLH�$3,�4XHOOH�|IIQHQ��(V
ZLUG�MHGRFK�HPSIRKOHQ��GLHVH�]XVlW]OLFKH�9RUVLFKWVPD�QDKPH�]X
HUJUHLIHQ��

$9(57,66(0(17���0HWWH]�OH�GpWHFWHXU�GH�60�HQ�YHLOOHXVH��RX
KRUV�WHQVLRQ��DYDQW�GªRXYULU�OD�VRXUFH�GªLRQLVDWLRQ�j�OD�SUHVVLRQ
DWPRVSKpULTXH��7RXWH�SUpVHQFH�GªR[\JqQH�GDQV�OD�VRXUFH
GªLRQLVDWLRQ�ORUVTXH�OH�GpWHFWHXU�GH�60�HVW�DFWLYp�SHXW�FRPSRUWHU
GHV�ULVTXHV���%LHQ�TXH�/&4�GpVDFWLYH�DXWRPDWLTXHPHQW�OH
GpWHFWHXU�GH�60�ORUVTXH�YRXV�RXYUH]�OD�VRXUFH�GªLRQLVDWLRQ�j�OD
SUHVVLRQ�DWPRVSKpULTXH��LO�HVW�SUpIpUDEOH�GH�SUHQGUH�FHWWH
SUpFDXWLRQ�VXSSOpPHQWDLUH��

 

�� Loosen the two flange retainer bolts that secure the API flange
(APCI or ESI flange) to the spray shield.
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�� Pull back the API flange from the spray shield.

:$51,1*���$92,'�%8516���$W�RSHUDWLQJ�WHPSHUDWXUHV��WKH
$3&,�YDSRUL]HU�DQG�KHDWHG�FDSLOODU\�FDQ�VHYHUHO\�EXUQ�\RX�
7KH�$3&,�YDSRUL]HU�W\SLFDOO\�RSHUDWHV�DW�����WR�����°&�DQG�WKH
KHDWHG�FDSLOODU\�W\SLFDOO\�RSHUDWHV�DW�����WR�����°&���$OORZ�WKH
KHDWHG�YDSRUL]HU�DQG�KHDWHG�FDSLOODU\�WR�FRRO�WR�URRP�WHPSHUDWXUH�
IRU�DSSUR[LPDWHO\����PLQ��EHIRUH�\RX�WRXFK�RU�UHPRYH�HLWKHU
FRPSRQHQW�

:$5181*��9(5%5(1181*(1�9(50(,'(1��'HU�$3&,�
9HUGDPSIHU�XQG�GLH�EHKHL]WHQ�.DSLOODUHQ�N|QQHQ�VFKZHUH
9HUEUHQQXQJHQ�YHUXUVDFKHQ��'LH�QRUPDOH�%HWULHEVWHPSHUDWXU
GHV�$3&,�9HUGDPSIHUV�OLHJW�]ZLVFKHQ�����XQG�����&��GLH�GHU
.DSLOODUHQ�]ZLVFKHQ�����XQG�����&��/DVVHQ�6LH�GHQ�$3&,�
9HUGDPSIHU�XQG�GLH�EHKHL]WHQ�.DSLOODUHQ����0LQXWHQ�ODQJ�DXI
8PJHEXQJVWHPSHUDWXU�DEN�KOHQ��EHYRU�6LH�HLQH�GLHVHU
.RPSRQHQWHQ�EHU�KUHQ�RGHU�HQWIHUQHQ�

$9(57,66(0(17��(9,7(5�/(6�%58/85(6��$
WHPSpUDWXUH�GH�IRQFWLRQQHPHQW��OH�YDSRULVDWHXU�$3&,�HW�OH
FDSLOODLUH�FKDXIIp�SHXYHQW�LQIOLJHU�GHV�EU�OXUHV�VpYqUHV���/H
YDSRULVDWHXU�$3&,�IRQFWLRQQH�QRUPDOHPHQW�j�GHV�WHPSpUDWXUHV�GH
����j�����R&�HW�OH�FDSLOODLUH�j�GHV�WHPSpUDWXUHV�GH�����j�����R&�
/DLVVHU�OH�YDSRULVDWHXU�$3&,�HW�OH�FDSLOODLUH�FKDXIIp�UHIURLGLU�j
WHPSpUDWXUH�DPELDQWH�SHQGDQW�HQYLURQ����PLQXWHV�DYDQW�G
\
WRXFKHU�RX�GH�WHQWHU�GH�OHV�GpSODFHU�

�� 7HPSRUDULO\�SODFH�D�ODUJH�.LPZLSH��RU�RWKHU�OLQW�IUHH�WLVVXH�
RQ�WKH�ERWWRP�RI�WKH�VSUD\�VKLHOG����7KH�.LPZLSH�LV�UHTXLUHG
WR�DEVRUE�WKH�VROXWLRQ�XVHG�WR�IOXVK�WKH�KHDWHG�FDSLOODU\�DQG
VSUD\�VKLHOG��

�� )LOO�D�VSUD\�ERWWOH�ZLWK�D�������VROXWLRQ�RI�+3/&�JUDGH
PHWKDQRO�GLVWLOOHG�ZDWHU���6SUD\�DSSUR[LPDWHO\���P/�RI�WKH
VROXWLRQ�DW�WKH�RSHQLQJ�RI�WKH�KHDWHG�FDSLOODU\���'R�QRW�WRXFK
WKH�KHDWHG�FDSLOODU\�ZLWK�WKH�WLS�RI�WKH�VSUD\�ERWWOH�
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�� 8VH�WKH�VSUD\�ERWWOH�ILOOHG�ZLWK�WKH�������VROXWLRQ�RI�+3/&�
JUDGH�PHWKDQRO�GLVWLOOHG�ZDWHU�WR�IOXVK�FRQWDPLQDQWV�IURP�WKH
LQWHULRU�VXUIDFH�RI�WKH�VSUD\�VKLHOG�

�� 5HPRYH�WKH�.LPZLSH�\RX�XVHG�WR�DEVRUE�WKH�VROXWLRQ���6ZDE
WKH�VXUIDFH�RI�WKH�VSUD\�VKLHOG�ZLWK�D�GU\�.LPZLSH�

�� Ensure that you have removed any salt or other contaminants
that may have been deposited on the spray shield.

��� If you are operating in the ESI mode, wipe off the ESI nozzle with
a Kimwipe soaked with the methanol:water solution.

1RWH���,I�\RX�DUH�ILQLVKHG�RSHUDWLQJ�\RXU�/&4�IRU�WKH�GD\��FDS�WKH
KHDWHG�FDSLOODU\�ZLWK�WKH�VHSWXP���/HDYH�WKH�$3,�IODQJH
ZLWKGUDZQ�IURP�WKH�VSUD\�VKLHOG���3XUJH�WKH�RLO�LQ�WKH�URWDU\�YDQH
SXPS�DV�GHVFULEHG�LQ�WKH�WRSLF�3XUJLQJ�WKH�2LO�LQ�WKH�5RWDU\�
9DQH�3XPS�RQ�SDJH������

5.3.3 Clearing the Bore of the Heated Capillary

7KH�ERUH�RI�WKH�KHDWHG�FDSLOODU\�FDQ�EHFRPH�EORFNHG�E\�EXIIHU�VDOWV
RU�KLJK�FRQFHQWUDWLRQV�RI�VDPSOH���$�VWDLQOHVV�VWHHO�K\SRGHUPLF
WXEH�KDV�EHHQ�LQFOXGHG�LQ�\RXU�DFFHVVRU\�NLW�IRU�FOHDULQJ�D�EORFNHG
KHDWHG�FDSLOODU\�

,I�WKH�SUHVVXUH�LQ�WKH�FDSLOODU\�VNLPPHU�UHJLRQ��DV�PHDVXUHG�E\
WKH�&RQYHFWURQ�JDXJH��GURSV�FRQVLGHUDEO\�EHORZ���7RUU��\RX
VKRXOG�VXVSHFW�D�EORFNHG�KHDWHG�FDSLOODU\����<RX�FDQ�FKHFN�WKH
&RQYHFWURQ�JDXJH�SUHVVXUH�LQ�WKH�9DFXXP�GLDORJ�ER[�E\�FKRRVLQJ
Setup | Vacuum�IURP�WKH�7XQH�3OXV�ZLQGRZ��

<RX�GR�QRW�KDYH�WR�YHQW�WKH�V\VWHP�WR�FOHDU�WKH�ERUH�RI�WKH�KHDWHG
FDSLOODU\���7R�FOHDU�WKH�ERUH�RI�WKH�KHDWHG�FDSLOODU\��GR�WKH
IROORZLQJ�

1. Turn off the flow of liquid from the LC (or other sample
introduction device) to the API source.  To turn off the flow of
liquid from the LC to the API source, do the following:

a. In the Tune Plus window, choose Setup | LC Pump (or click
on the LC button).  The LC Pump dialog box appears.
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b. Select the 2II RSWLRQ�EXWWRQ.  Then click on OK to stop the
LC pump.

�� 3ODFH�WKH�HOHFWURQLFV�VHUYLFH�VZLWFK��ORFDWHG�RQ�WKH�ULJKW�VLGH
RI�WKH�06�GHWHFWRU��LQ�WKH�6HUYLFH��2))��2��SRVLWLRQ WR�WXUQ�RII
WKH�QRQ�YDFXXP�V\VWHP�YROWDJHV�

:$51,1*���0DNH�VXUH�WKDW�WKH�/&4�HOHFWURQLFV�VHUYLFH�VZLWFK�LV
LQ�WKH�6HUYLFH��2))��2��SRVLWLRQ�EHIRUH�\RX�SURFHHG�

:$5181*��.RQWUROOLHUHQ�6LH��GD��GHU�+DXSWVFKDOWHU�I�U�/&4
(OHNWURQLNWHLOH�DXI�:DUWXQJ��6HUYLFH�2))�2��JHVFKDOWHW�LVW�EHYRU
6LH�IRUWIDKUHQ�

$9(57,66(0(17��6
DVVXUHU�TXH�OH�GLVMRQFWHXU�GH�EUDQFKHPHQW
/&4�HVW�HQ�SRVLWLRQ�6HUYLFH��2))��2��DYDQW�GH�FRQWLQXHU�

3. Loosen the two flange retainer bolts that secure the API flange
(APCI or ESI) to the spray shield.

4. Pull back the API flange from the spray shield.

:$51,1*���7KH�$3&,�YDSRUL]HU�W\SLFDOO\�RSHUDWHV�DW
����WR�����°&�DQG�WKH�KHDWHG�FDSLOODU\�W\SLFDOO\�RSHUDWHV�DW
����WR�����°&�



MS DETECTOR MAINTENANCE
API Source Maintenance

Finnigan:  LCQ MS Detector Hardware Manual        5-15

:$5181*��'LH�QRUPDOH�%HWULHEVWHPSHUDWXU�GHV�$3&,�
9HUGDPSIHUV�OLHJW�]ZLVFKHQ�����XQG������&��GLH�GHU�.DSLOODUHQ
]ZLVFKHQ�����XQG�����&�

$9(57,66(0(17��/H�YDSRULVDWHXU�$3&,�IRQFWLRQQH
QRUPDOHPHQW�j�GHV�WHPSpUDWXUHV�GH�����j������&�HW�OH�FDSLOODLUH�j
GHV�WHPSpUDWXUHV�GH�����j������&�

5. Clear the bore of the heated capillary by inserting and
withdrawing the 28 gauge, 10-in hypodermic tube (P/N 00106-
20000) included in your accessory kit.

6. Fill a spray bottle with a 50:50 solution of HPLC-grade
methanol:distilled water.  From a distance of 10 cm from the
entrance end of the heated capillary, spray a small amount of the
solution down the bore of the heated capillary.

7. Repeat steps 5 and 6 several times.

1RWH���,I�\RX�KDYH�XQEORFNHG�WKH�KHDWHG�FDSLOODU\��WKH�&RQYHFWURQ
JDXJH�SUHVVXUH�VKRXOG�LQFUHDVH�WR�D�QRUPDO�YDOXH��DSSUR[LPDWHO\
��7RUU����,I�\RX�FDQ�QRW�FOHDU�WKH�KHDWHG�FDSLOODU\�E\�WKLV�PHWKRG�
XVH�WKH�LQVWUXFWLRQV�IRU�UHPRYLQJ�WKH�KHDWHG�FDSLOODU\�IURP�WKH
VSUD\�VKLHOG�LQ�WKH�WRSLF�0DLQWDLQLQJ�WKH�$3,�6WDFN�RQ�SDJH
�������7KHQ��WU\�FOHDULQJ�WKH�KHDWHG�FDSLOODU\�IURP�WKH�H[LW�HQG�E\
WKH�VDPH�PHWKRG�

�� 3XVK�WKH�$3,�IODQJH�DVVHPEO\�DJDLQVW�WKH�VSUD\�VKLHOG�

�� 6HFXUH�WKH�$3,�IODQJH�WR�WKH�VSUD\�VKLHOG�ZLWK�WKH�WZR�IODQJH
UHWDLQHU�EROWV�

��� 3ODFH�WKH�HOHFWURQLFV�VHUYLFH�VZLWFK�LQ�WKH�1RUPDO��21��_�
SRVLWLRQ�WR�WXUQ�RQ�WKH�QRQ�YDFXXP�V\VWHP�YROWDJHV.
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5.3.4 Maintaining the APCI Probe

7KH�$3&,�SUREH�UHTXLUHV�D�PLQLPXP�RI�PDLQWHQDQFH���7KH�$3&,
VDPSOH�WXEH������µP�,'�IXVHG�VLOLFD�WXELQJ��LV�SUHORDGHG�DW�WKH
IDFWRU\���+RZHYHU��LI�WKH�VDPSOH�WXEH�EHFRPHV�REVWUXFWHG�ZLWK�VDOW
SUHFLSLWDWHV�RU�LV�EURNHQ��\RX�QHHG�WR�UHSODFH�LW���$OVR��\RX�PD\
QHHG�WR�GLVDVVHPEOH�WKH�$3&,�SUREH�IRU�FOHDQLQJ�RU�WR�UHSODFH�D
SDUW�

)LJXUH�����VKRZV�WKH�PDMRU�FRPSRQHQWV�RI�WKH�$3&,�SUREH���<RX
GR�QRW�QHHG�WR�YHQW�WKH�V\VWHP�WR�SHUIRUP�PDLQWHQDQFH�RQ�WKH
$3&,�SUREH�

1RWH���<RX�VKRXOG�IOXVK�WKH�$3&,�SUREH�DW�WKH�HQG�RI�HDFK�ZRUNLQJ
GD\�E\�IORZLQJ�D�������PHWKDQRO�ZDWHU�VROXWLRQ�IURP�WKH�/&
WKURXJK�WKH�$3&,�VRXUFH���5HIHU�WR�WKH�WRSLF�)OXVKLQJ�WKH
6DPSOH�7UDQVIHU�/LQH��6DPSOH�7XEH��DQG�$3,�3UREH�RQ
SDJH�����

1RWH���:HDU�FOHDQ�JORYHV�ZKHQ�\RX�KDQGOH�$3&,�SUREH
FRPSRQHQWV�

7KH�IROORZLQJ�SURFHGXUHV�DUH�GLVFXVVHG�LQ�WKLV�VHFWLRQ�

• 5HPRYLQJ�WKH�$3&,�SUREH�DVVHPEO\

• 'LVDVVHPEOLQJ�WKH�$3&,�SUREH�DVVHPEO\

• &OHDQLQJ�WKH�$3&,�SUREH�FRPSRQHQWV

• 5HPRYLQJ�WKH�$3&,�VDPSOH�WXEH

• ,QVWDOOLQJ�WKH�$3&,�VDPSOH�WXEH

• 5HDVVHPEOLQJ�WKH�$3&,�SUREH�DVVHPEO\

• 5HLQVWDOOLQJ�WKH�$3&,�SUREH�DVVHPEO\
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 Figure 5-1.  Cross sectional view of the APCI probe
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5.3.4.1 Removing the APCI Probe Assembly

,I�WKH�$3&,�SUREH�DVVHPEO\�LV�LQVWDOOHG�RQ�WKH�/&4��ILUVW�UHPRYH
WKH�$3&,�SUREH�DVVHPEO\�DV�GHVFULEHG�LQ�WKH�WRSLF�5HPRYLQJ�WKH
$3&,�3UREH�$VVHPEO\�LQ�WKH�&KDQJLQJ�$3,�3UREH
$VVHPEOLHV�FKDSWHU���3ODFH�WKH�$3&,�SUREH�DVVHPEO\�RQ�D�OLQW�
IUHH�WLVVXH�

:$51,1*���$92,'�%8516���7KH�$3&,�YDSRUL]HU�KHDWHU�FDQ
UHDFK�WHPSHUDWXUHV�RI�����°&���$OZD\V�DOORZ�WKH�$3&,�SUREH�WR�FRRO
WR�DPELHQW�WHPSHUDWXUHV�EHIRUH�KDQGOLQJ�RU�UHPRYLQJ�WKH�$3&,
SUREH�IURP�WKH�$3&,�IODQJH�

:$5181*��9(5%5(1181*(1�9(50(,'(1��'HU�$3&,�
9HUGDPSIHU�NDQQ�7HPSHUDWXUHQ�ELV�]X������&�HUUHLFKHQ��/DVVHQ
6LH�GLH�$3&,�6RQGH�VWHWV�DXI�8PJHEXQJVWHPSHUDWXU�DEN�KOHQ�
EHYRU�6LH�VLH�EHU�KUHQ�RGHU�DXV�GHP�$3&,�)ODQVFK�DXVEDXHQ�

$9(57,66(0(17��(9,7(5�/(6�%58/85(6��/H
YDSRULVDWHXU�$3&,�SHXW�DWWHLQGUH�XQH�WHPSpUDWXUH�GH������&�
/DLVVHU�WRXMRXUV�OD�VRQGH�$3&,�UHIURLGLU�j�WHPSpUDWXUH�DPELDQWH
DYDQW�GH�OD�VpSDUHU�GH�OD�EULGH�$3&,�

&DXWLRQ���:UHQFK�IODWV�RQ�WKH�$3&,�SUREH�FRPSRQHQWV�DUH
SURYLGHG�IRU�\RXU�FRQYHQLHQFH�ZKHQ�\RX�GLVPDQWOH�WKH�$3&,
SUREH���1(9(5�86(�7+(�:5(1&+�)/$76�72�7,*+7(1
7+(�$3&,�352%(�&20321(176���2QO\�WLJKWHQ�WKH�$3&,
SUREH�FRPSRQHQWV�E\�KDQG�

*R�RQ�WR�WKH�QH[W�WRSLF���'LVDVVHPEOLQJ�WKH�$3&,�3UREH
$VVHPEO\�
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5.3.4.2 Disassembling the APCI Probe Assembly

7R�GLVVDVVHPEOH�WKH�$3&,�SUREH�DVVHPEO\��GR�WKH�IROORZLQJ�

�� 5HPRYH�WKH�FRURQD�GLVFKDUJH�QHHGOH��3�1��������������E\
SXOOLQJ�LW�IUHH�IURP�WKH�FRURQD�GLVFKDUJH�QHHGOH�DVVHPEO\�
6WRUH�WKH�QHHGOH�E\�LQVHUWLQJ�LW�LQWR�RQH�RI�WKH�IRDP�ZDOOV�RI
WKH�$3&,�SUREH�DVVHPEO\�VWRUDJH�FRQWDLQHU�

&DXWLRQ���'R�QRW�EUHDN�WKH�$3&,�VDPSOH�WXEH���,Q�VWHS��D�
FDUHIXOO\�SXOO�WKH�$3&,�PDQLIROG�VWUDLJKW�EDFN�IURP�WKH�$3&,
SUREH�WR�SUHYHQW�WKH�VDPSOH�WXEH�IURP�WRXFKLQJ�WKH�VLGHV���,I�WKH
VDPSOH�WXEH�KLWV�WKH�VLGHV�RI�WKH�VKHDWK�JDV�WXEH��LW�FDQ�EUHDN�

�� 5HPRYH�WKH�$3&,�SUREH�IURP�WKH�$3&,�IODQJH�DV�IROORZV�

D� +ROG�RQWR�WKH�$3&,�IODQJH�ZLWK�RQH�KDQG�DQG�XQVFUHZ
DQG�UHPRYH�WKH�$3&,�PDQLIROG�IURP�WKH�$3&,�SUREH���7KH
VDPSOH�WXEH�UHPDLQV�ZLWK�WKH�$3&,�PDQLIROG�

E� /RRVHQ�WKH�SUREH�UHWDLQHU�EROW�WKDW�KROGV�WKH�$3&,�SUREH
LQ�WKH�$3&,�IODQJH�

F� 5HPRYH�WKH�$3&,�SUREH�IURP�WKH�LQWHULRU�RI�WKH�$3&,
IODQJH�E\�JHQWO\�SXVKLQJ�WKH�SUREH�IURP�WKH�RXWVLGH�RI�WKH
IODQJH���'R�QRW�GLVFRQQHFW�WKH�KHDWHU�ZLUHV�

�� 5HPRYH�WKH�KHDWHU�FRLO�DQG�TXDUW]�LQVXODWRU�DV�IROORZV�

D� :LWK�DQ�$OOHQ�ZUHQFK��UHPRYH�WKH�VRFNHW�KHDG�VFUHZ�WKDW
VHFXUHV�WKH�KHDWHU�UHWDLQHU�WR�WKH�YDSRUL]HU�FDVLQJ�

E� 5HPRYH�WKH�KHDWHU�FRLO�DQG�TXDUW]�LQVXODWRU�IURP�WKH
YDSRUL]HU�

�� :LWK�D�3KLOOLSV�VFUHZGULYHU��GLVFRQQHFW�WKH�JUHHQ�HOHFWULFDO
JURXQG�ZLUH�IURP�WKH�YDSRUL]HU�IODQJH�

,I�\RX�ZDQW�WR�FOHDQ�WKH�$3&,�SUREH�FRPSRQHQWV��JR�RQ�WR�WKH�QH[W
WRSLF���&OHDQLQJ�WKH�$3&,�3UREH�&RPSRQHQWV�

,I�\RX�ZDQW�WR�UHSODFH�WKH�$3&,�VDPSOH�WXEH�RQO\��JR�WR�WKH�WRSLF
5HPRYLQJ�WKH�$3&,�6DPSOH�7XEH�RQ�SDJH������
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5.3.4.3 Cleaning the APCI Probe Components

7R�FOHDQ�WKH�$3&,�SUREH�FRPSRQHQWV��SURFHHG�DV�IROORZV�

�� &RPSOHWH�WKH�GLVDVVHPEO\�RI�WKH�$3&,�SUREH�DV�IROORZV���6HH
)LJXUH�����RQ�SDJH������IRU�WKH�ORFDWLRQ�RI�WKH�FRPSRQHQWV�

D� 8QVFUHZ�DQG�UHPRYH�WKH�YDSRUL]HU�FDVLQJ�IURP�WKH
YDSRUL]HU�PDQLIROG�

E� 8QVFUHZ�DQG�UHPRYH�WKH�$3&,�QR]]OH�IURP�WKH�YDSRUL]HU
PDQLIROG�

F� 8QVFUHZ�DQG�UHPRYH�WKH�DX[LOLDU\�JDV�WXEH�IURP�WKH
YDSRUL]HU�PDQLIROG�

G� 8QVFUHZ�DQG�UHPRYH�WKH�VKHDWK�JDV�WXEH�IURP�WKH
YDSRUL]HU�PDQLIROG�

�� 5HPRYH�DQG�FKHFN�WKH�FRQGLWLRQ�RI�WKH�������LQ��,'�2�ULQJ
�3�1��������������RQ�WKH�$3&,�QR]]OH�DQG�WKH�������LQ��,'
2�ULQJ��3�1��������������DQG�������LQ��,'�2�ULQJ��3�1�������
�������RQ�WKH�DX[LOLDU\�JDV�WXEH���5HSODFH�WKH�2�ULQJV�LI
QHFHVVDU\�

�� &OHDQ�WKH�$3&,�FRPSRQHQWV�ZLWK�D�������VROXWLRQ�RI�PHWKDQRO
DQG�GLVWLOOHG�ZDWHU�DQG�D�OLQW�IUHH�VZDE���'U\�WKH�FRPSRQHQWV
ZLWK�QLWURJHQ�JDV�DQG�SODFH�WKHP�RQ�D�OLQW�IUHH�WLVVXH�

�� 5HLQVWDOO�WKH�������LQ��DQG�������LQ��2�ULQJV�RQ�WKH�DX[LOLDU\
JDV�WXEH�DQG�WKH�������LQ��2�ULQJ�RQ�WKH�$3&,�QR]]OH�

�� 5HLQVWDOO�WKH�VKHDWK�JDV�WXEH��3�1��������������E\�JHQWO\
VFUHZLQJ�LW�E\�KDQG�LQWR�WKH�YDSRUL]HU�PDQLIROG�

�� 5HLQVWDOO�WKH�DX[LOLDU\�JDV�WXEH��3�1��������������E\�JHQWO\
VFUHZLQJ�LW�E\�KDQG�LQWR�WKH�YDSRUL]HU�PDQLIROG�

�� 5HLQVWDOO�WKH�$3&,�QR]]OH��3�1��������������E\�JHQWO\
VFUHZLQJ�LW�E\�KDQG�LQWR�WKH�YDSRUL]HU�PDQLIROG�

�� 5HLQVWDOO�WKH�YDSRUL]HU�FDVLQJ��3�1��������������E\�JHQWO\
VFUHZLQJ�LW�E\�KDQG�LQWR�WKH�YDSRUL]HU�PDQLIROG�

,I�\RX�GR�QRW�ZDQW�WR�UHSODFH�WKH�$3&,�VDPSOH�WXEH��JR�WR�WKH�WRSLF
5HDVVHPEOLQJ�WKH�$3&,�3UREH�$VVHPEO\�RQ�SDJH������
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,I�\RX�ZDQW�WR�UHSODFH�WKH�$3&,�VDPSOH�WXEH��JR�RQ�WR�WKH�QH[W
WRSLF���5HPRYLQJ�WKH�$3&,�6DPSOH�7XEH�

5.3.4.4 Removing the APCI Sample Tube

 7R�UHPRYH�WKH�$3&,�VDPSOH�WXEH�IURP�WKH�$3&,�PDQLIROG��GR�WKH
IROORZLQJ�

�� :LWK�D�����LQ��RSHQ�HQG�ZUHQFK��UHPRYH�WKH�VDPSOH�WXEH�LQOHW
ILWWLQJ��3�1���������������������LQ��,'�2�ULQJ��3�1�������
��������DQG�VDPSOH�WXEH�IURP�WKH�$3&,�PDQLIROG���6HH�)LJXUH
����

�� 5HPRYH�WKH�H[LW�HQG�QXW��3�1���������������������LQ�
,'��3((.�IHUUXOH��3�1���������������DQG�VDPSOH�WXEH
IURP�WKH�VDPSOH�WXEH�LQOHW�ILWWLQJ�

�� 'LVFDUG�WKH�ROG�VDPSOH�WXEH�

*R�RQ�WR�WKH�QH[W�WRSLF���,QVWDOOLQJ�WKH�$3&,�6DPSOH�7XEH�

5.3.4.5 Installing the APCI Sample Tube

 7R�LQVWDOO�D�QHZ�$3&,�VDPSOH�WXEH��SURFHHG�DV�IROORZV�

�� 8VH�D�IXVHG�VLOLFD�FXWWLQJ�WRRO�WR�FXW�D�SLHFH�RI�����µP�,'�
����µP�2'�IXVHG�VLOLFD�WXELQJ��3�1��������������WR�D�OHQJWK
RI�DSSUR[LPDWHO\����FP����LQ�����(QVXUH�WKDW�\RX�VTXDUHO\�FXW
WKH�HQGV�RI�WKH�IXVHG�VLOLFD�WXELQJ�

2. Slide the exit-end nut (P/N 70005-20220) and ferrule (P/N 00101-
18120) onto the length of the fused-silica tubing.  See Figure 5-2.

3. Check the condition of the 0.239-in. ID O-ring (P/N 00107-04000)
on the sample tube inlet fitting.  Replace it if necessary.

4. Insert the fused-silica tubing into the sample tube inlet fitting.

5. Slide the exit-end nut and ferrule down the fused-silica tubing and
into the sample tube inlet fitting.

6. Tighten the exit-end nut to secure the new sample tube (fused-
silica tubing).
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0.239-IN. O-RING

SAMPLE TUBE
INLET FITTING

EXIT-END
NUT

SAMPLE TUBE
(FUSED-SILICA TUBING)

FERRULE

 Figure 5-2.  APCI sample tube connection

7. Gently slide the sample tube through the sample inlet of the APCI
manifold.  With a 3/8-in. open-end wrench, tighten down the
sample tube inlet fitting to secure the fitting and compress the O-
ring.

8. Unscrew and remove the vaporizer casing from the vaporizer
flange (to expose the nozzle).

9. Gently slide the sample tube through the sheath gas tube of the
APCI probe and out the APCI nozzle.  Watch for the sample tube
to exit the APCI nozzle.  Screw the APCI manifold into the APCI
probe (sheath gas tube).

10. Use a fused-silica cutting tool to cut the exit end of the sample
tube so that approximately 1 mm protrudes past the tip of the
APCI nozzle.

1RWH���2QFH�WKH�$3&,�VDPSOH�WXEH�KDV�EHHQ�FXW�WR�WKH�SURSHU
OHQJWK��\RX�FDQ�UHPRYH�WKH�$3&,�PDQLIROG�DQG�DFFXUDWHO\�PHDVXUH
DQG�UHFRUG�KRZ�IDU�WKH�VDPSOH�WXEH�H[WHQGV�SDVW�WKH�HQG�RI�WKH
$3&,�PDQLIROG���7KH�OHQJWK�VKRXOG�EH�DERXW�����FP�������LQ�����,Q
WKH�IXWXUH��VDPSOH�WXEH�UHSODFHPHQW�GRHV�QRW�UHTXLUH�FRPSOHWH
GLVDVVHPEO\�RI�WKH�$3&,�SUREH��MXVW�LQVWDOO�WKH�IXVHG�VLOLFD�WXELQJ
LQ�WKH�$3&,�PDQLIROG�DQG�FXW�LW�WR�WKH�SURSHU�OHQJWK�

 Go on to the next topic:  Reassembling the APCI Probe Assembly.

5.3.4.6 Reassembling the APCI Probe Assembly

7R�UHDVVHPEOH�WKH�$3&,�SUREH�DVVHPEO\��SURFHHG�DV�IROORZV�
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1. Unscrew and remove the APCI manifold from the APCI probe.
Be careful not to damage the sample tube.

2. Gently screw the vaporizer casing back into the vaporizer flange.

3. Reinstall the heater coil and quartz insulator into the vaporizer
casing.

4. Use a Phillips screwdriver to reattach the electrical ground wire to
the vaporizer flange.  Make sure that the flat side of the
connector is against the vaporizer flange.

5. Reinstall the heater retainer and secure it with the socket-head
screw.

6. Reinstall the APCI probe (minus the APCI manifold) into the APCI
flange.

7. Carefully slide the sample tube through the APCI flange, through
the sheath gas tube, and out the APCI nozzle.

8. With one hand holding the vaporizer casing to keep the probe
from turning, screw the APCI manifold onto the APCI probe.

9. Rotate the APCI probe until the half-moon of the heater retainer
is oriented away from the tip of the corona discharge needle
(when the corona discharge needle is installed).  Tighten the
probe retainer bolt to secure the APCI probe to the APCI flange.

10. Move the ground wire away from the vaporizer casing.

11. Reinstall the corona discharge needle by inserting it into the
socket in the corona discharge needle assembly.

*R�RQ�WR�WKH�QH[W�WRSLF���5HVLQVWDOOLQJ�WKH�$3&,�3UREH
$VVHPEO\�

5.3.4.7 Reinstalling the APCI Probe Assembly

7R�UHLQVWDOO�WKH�$3&,�SUREH�DVVHPEO\�RQWR�WKH�/&4��IROORZ�WKH
SURFHGXUH�GHVFULEHG�LQ�WKH�WRSLF�,QVWDOOLQJ�WKH�$3&,�3UREH
$VVHPEO\�LQ�WKH�&KDQJLQJ�$3,�3UREH�$VVHPEOLHV�FKDSWHU��RU
SODFH�WKH�$3&,�SUREH�DVVHPEO\�LQ�LWV�VWRUDJH�FRQWDLQHU�
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5.3.5 Maintaining the ESI Probe

7KH�(6,�SUREH�UHTXLUHV�D�PLQLPXP�RI�PDLQWHQDQFH���,I�WKH�IXVHG�
VLOLFD�VDPSOH�WXEH�LV�SOXJJHG�RU�EURNHQ��\RX�QHHG�WR�UHSODFH�WKH
VDPSOH�WXEH���<RX�FDQ�UHSODFH�WKH�VDPSOH�WXEH�ZLWKRXW
GLVDVVHPEOLQJ�WKH�(6,�SUREH���+RZHYHU��WR�FOHDQ�LQWHULRU�VXUIDFHV
RU�UHSODFH�WKH�HOHFWURVSUD\�QHHGOH�RU�QHHGOH�VHDO��\RX�QHHG�WR
GLVDVVHPEOH�WKH�(6,�SUREH�

1RWH���<RX�VKRXOG�IOXVK�WKH�(6,�SUREH�DW�WKH�HQG�RI�HDFK�ZRUNLQJ
GD\�E\�IORZLQJ�D�������PHWKDQRO�ZDWHU�VROXWLRQ�IURP�WKH�/&
WKURXJK�WKH�(6,�SUREH���5HIHU�WR�WKH�WRSLF�)OXVKLQJ�WKH�6DPSOH
7UDQVIHU�/LQH��6DPSOH�7XEH��DQG�$3,�3UREH�RQ�SDJH�����

1RWH���:HDU�FOHDQ�JORYHV�ZKHQ�\RX�KDQGOH�(6,�SUREH�FRPSRQHQWV�

7KH�SURFHGXUHV�GHVFULEHG�LQ�WKLV�WRSLF�DUH�

• 5HPRYLQJ�WKH�(6,�SUREH�DVVHPEO\

• 'LVDVVHPEOLQJ�WKH�(6,�SUREH�DVVHPEO\

• 5HPRYLQJ�WKH�(6,�QR]]OH��QHHGOH��DQG�QHHGOH�VHDO

• &OHDQLQJ�WKH�(6,�PDQLIROG�VOHHYH�DQG�JURXQG�FRYHU

• &OHDQLQJ�WKH�(6,�QR]]OH

• 5HDVVHPEOLQJ�WKH�(6,�SUREH�DVVHPEO\

• 5HLQVWDOOLQJ�WKH�(6,�SUREH�DVVHPEO\
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1RWH���,I�\RX�RQO\�ZDQW�WR�UHSODFH�WKH�(6,�VDPSOH�WXEH��IROORZ�WKH
SURFHGXUHV�GHVFULEHG�LQ�WKH�WRSLFV�5HPRYLQJ�WKH�(6,�3UREH
$VVHPEO\��'LVDVVHPEOLQJ�WKH�(6,�3UREH�$VVHPEO\�
5HDVVHPEOLQJ�WKH�(6,�3UREH�$VVHPEO\��DQG�5HLQVWDOOLQJ�WKH
(6,�3UREH�$VVHPEO\�

5.3.5.1 Removing the ESI Probe Assembly

 ,I�WKH�(6,�SUREH�DVVHPEO\�LV�LQVWDOOHG�RQ�WKH�/&4��UHPRYH�WKH�(6,
SUREH�DVVHPEO\�DV�GHVFULEHG�LQ�WKH�WRSLF�5HPRYLQJ�WKH�(6,
3UREH�$VVHPEO\�LQ�WKH�&KDQJLQJ�$3,�3UREH�$VVHPEOLHV
FKDSWHU���3ODFH�WKH�(6,�SUREH�DVVHPEO\�RQ�D�OLQW�IUHH�WLVVXH�

5.3.5.2 Disassembling the ESI Probe Assembly

7R�GLVDVVHPEOH�WKH�(6,�SUREH�DVVHPEO\��SURFHHG�DV�IROORZV�

�� 5HPRYH�WKH�WUDQVIHU�OLQH�ILWWLQJ�IURP�WKH�JURXQGHG�ILWWLQJ
KROGHU�RQ�WKH�(6,�IODQJH���6HH�)LJXUH�����

�� 5HPRYH�WKH�VDPSOH�WXEH�DQG�VDPSOH�LQOHW�ILWWLQJ�IURP�WKH�(6,
SUREH�DV�IROORZV�

D� 8QVFUHZ�WKH�VDPSOH�LQOHW�ILWWLQJ�

E� 5HPRYH�WKH�VDPSOH�WXEH�DQG�VDPSOH�LQOHW�ILWWLQJ�

�� /RRVHQ�WKH�SUREH�UHWDLQHU�EROW�WKDW�KROGV�WKH�(6,�SUREH�LQ�WKH
(6,�IODQJH�DQG�UHPRYH�WKH�(6,�SUREH���3XOO�WKH�(6,�SUREH
WRZDUG�WKH�LQVLGH��VSUD\�FKDPEHU�VLGH��RI�WKH�(6,�IODQJH�
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 Figure 5-3.  Cross sectional view of the ESI probe assembly

5.3.5.3 Removing the ESI Nozzle, Needle, and
Needle Seal

<RX�QHHG�WR�UHSODFH�WKH�(6,�QHHGOH�LI�LW�LV�GDPDJHG���<RX�QHHG�WR
UHSODFH�WKH�QHHGOH�VHDO�LI�WKH�VKHDWK�OLTXLG�LV�OHDNLQJ�DW�WKH�QHHGOH
VHDO�QHHGOH�LQWHUIDFH���6HH�)LJXUH�����

7R�UHPRYH�WKH�(6,�QR]]OH��QHHGOH��DQG�QHHGOH�VHDO��SURFHHG�DV
IROORZV�

1. Use a 5/16-in. wrench to loosen and remove the ESI nozzle from
the ESI manifold.

2. Remove the ESI needle and needle seal from the ESI manifold.
(If necessary, after you remove the needle, use the needle to
push the needle seal out of the ESI manifold.)

3. If necessary, replace the needle seal (P/N 00950-00952) and/or
the ESI needle (P/N 00950-00951).
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 Figure 5-4.  Exploded view of the ESI probe
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5.3.5.4 Cleaning the Manifold Sleeve and Ground
Shield

/LTXLGV�FDQ�OHDN�EHWZHHQ�WKH�PDQLIROG�VOHHYH�DQG�WKH�KLJK�YROWDJH
JURXQG�VKLHOG�DQG�FDXVH�HOHFWULFDO�VKRUWLQJ���7KLV�OHDNDJH�XVXDOO\
UHVXOWV�IURP�/&�IORZ�HQWHULQJ�WKH�(6,�VRXUFH�ZLWKRXW�D�VKHDWK
JDV���7KH�/&�IORZ�OHDNV�EDFN�WKURXJK�WKH�VKHDWK�OLTXLG�SRUW���,I
VDPSOH�OLTXLG�KDV�OHDNHG�LQWR�WKH�PDQLIROG�VOHHYH�JURXQG�VKLHOG
LQWHUIDFH��\RX�QHHG�WR�UHPRYH�WKH�JURXQG�VKLHOG�DQG�FOHDQ�DQG�GU\
WKH�PDQLIROG�VOHHYH�DQG�JURXQG�VKLHOG�

7R�UHPRYH�WKH�JURXQG�VKLHOG�DQG�WR�FOHDQ�DQG�GU\�WKH�PDQLIROG
VOHHYH�DQG�JURXQG�VKLHOG��SURFHHG�DV�IROORZV��VHH�)LJXUH������

1. Use a 1/2-in. wrench to remove the high voltage connector, star
washer, and spring.

2. Pull the ground shield away from the ESI manifold and manifold
sleeve.

3. Rinse the LC leakage away from the manifold sleeve and ground
shield with distilled water and then rinse with methanol.

4. Use a Kimwipe to remove the excess methanol from the manifold
sleeve and ground shield.

5. Dry the manifold sleeve and ground shield with nitrogen gas.

6. Reinstall the ground shield over the ESI manifold and manifold
sleeve.  Ensure that the 1.739-in. ID O-ring (P/N 00107-10625) is
properly positioned between the manifold sleeve and ground
shield.

7. Replace and tighten the high voltage connector (along with the
star washer and spring) with a 1/2-in. wrench.

5.3.5.5 Cleaning the ESI Nozzle

,I�QHFHVVDU\��FOHDQ�WKH�ERUH�RI�WKH�(6,�QR]]OH�ZLWK�DQ�DSSURSULDWH
VROYHQW���7KLV�ZLOO�GHSHQG�RQ�WKH�VROXELOLW\�RI�WKH�FKHPLFDO
GHSRVLWV���7KHQ�ULQVH�WKH�QR]]OH�ZLWK�PHWKDQRO�DQG�GU\�WKH�QR]]OH
ZLWK�QLWURJHQ�JDV�
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5.3.5.6 Reassembling the ESI Probe

7R�UHDVVHPEOH�WKH�(6,�SUREH��WKDW�LV��WR�UHLQVWDOO�WKH�(6,�VDPSOH
WXEH��QR]]OH��QHHGOH��DQG�QHHGOH�VHDO���SURFHHG�DV�IROORZV��VHH
)LJXUH������

1. Ensure the following:

D� 7KH�������LQ��,'�2�ULQJ��3�1��������������DQG�WKH
������LQ��,'�2�ULQJ��3�1��������������RQ�WKH�(6,�QR]]OH
DUH�LQ�JRRG�FRQGLWLRQ���5HSODFH�WKH�2�ULQJV�LI�QHFHVVDU\�

E� 7KH�������LQ��,'�2�ULQJ�LV�SODFHG�SDVW�WKH�WKUHDGV�RQ�WKH
(6,�QR]]OH�

F� 7KH�������LQ��,'�2�ULQJ�LV�SURSHUO\�VHDWHG�RQ�WKH�(6,
QR]]OH�

• 7R�UHLQVWDOO�WKH�ROG�VDPSOH�WXEH��JR�WR�VWHS���

• 7R�LQVWDOO�D�QHZ�VDPSOH�WXEH��JR�WR�VWHS���

�� 5HLQVWDOO�WKH�(6,�QR]]OH��QHHGOH��DQG�QHHGOH�VHDO�DV�IROORZV�

D� ,QVHUW�WKH�HQWUDQFH�HQG�RI�WKH�(6,�QHHGOH�LQWR�WKH�QHHGOH
VHDO���6HH�)LJXUH�����IRU�WKH�SURSHU�RULHQWDWLRQ�RI�WKH
QHHGOH�VHDO�

E� 6HDW�WKH�(6,�QHHGOH�DQG�QHHGOH�VHDO�LQ�WKH�(6,�PDQLIROG�

F� 7KUHDG�WKH�(6,�QR]]OH�RYHU�WKH�QHHGOH�DQG�LQWR�WKH�(6,
PDQLIROG�

G� :LWK�D������LQ��ZUHQFK��JHQWO\�WLJKWHQ�WKH�(6,�QR]]OH
XQWLO�LW�LV�D�OLWWOH�PRUH�WKDQ�ILQJHU�WLJKW�
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�� ,QVWDOO�D�QHZ�VDPSOH�WXEH�DV�IROORZV�

D� 8VH�D�IXVHG�VLOLFD�FXWWLQJ�WRRO�WR�FXW�D����FP�����LQ���SLHFH
RI������P�,'�������P�2'�IXVHG�VLOLFD�WXELQJ
�3�1����������������(QVXUH�WKDW�\RX�VTXDUHO\�FXW�WKH
HQGV�RI�WKH�IXVHG�VLOLFD�WXELQJ�

E� ,QVHUW�WKH�QHZ�VDPSOH�WXEH��IXVHG�VLOLFD�WXELQJ��WKURXJK
WKH�H[LW�HQG�RI�WKH�(6,�QHHGOH�DQG�LQWR�WKH�(6,�SUREH�

F� 3XVK�WKH�VDPSOH�WXEH�WKURXJK�WKH�(6,�SUREH�XQWLO�LW�H[LWV
WKH�VDPSOH�LQOHW�

G� 6OLGH�D�������LQ��,'�.HO�)�IHUUXOH��3�1��������������
QDUURZ�HQG�ILUVW��RQWR�WKH�VDPSOH�WXEH�

H� 6OLGH�WKH�VDPSOH�LQOHW�ILWWLQJ��8SFKXUFK������LQ�
)LQJHUWLJKW�ILWWLQJ��3�1��������������RQWR�WKH�VDPSOH
WXEH�DQG�LQWR�WKH�VDPSOH�LQOHW���7LJKWHQ�WKH�ILWWLQJ
VOLJKWO\��EXW�QRW�FRPSOHWHO\�

I� 3XOO�WKH�VDPSOH�WXEH�EDFNZDUGV�XQWLO�LW�LV���PP�LQVLGH
WKH�H[LW�HQG�RI�WKH�(6,�QHHGOH���6HH�)LJXUH�����

J� 7LJKWHQ�WKH�VDPSOH�LQOHW�ILWWLQJ�VHFXUHO\�WR�KROG�WKH
VDPSOH�WXEH�LQ�SODFH�

1RWH���7KH�VDPSOH�WXEH�PD\�PRYH�IRUZDUG�ZKHQ�\RX�WLJKWHQ�WKH
VDPSOH�LQOHW�ILWWLQJ���(QVXUH�WKDW�WKH�VDPSOH�WXEH�LV�UHWUDFWHG�LQWR
WKH�(6,�QHHGOH�DSSUR[LPDWHO\���PP���,I�QHFHVVDU\��ORRVHQ�WKH
ILWWLQJ�DQG�UHSRVLWLRQ�WKH�VDPSOH�WXEH�

D� 3ODFH�D������LQ��8SFKXUFK�)LQJHUWLJKW�ILWWLQJ
�3�1��������������DQG�D�������LQ��,'��.HO�)�IHUUXOH
�3�1��������������RQ�WKH�IUHH�HQG�RI�WKH�VDPSOH�WXEH�

E� &RQQHFW�WKH�IUHH�HQG�RI�WKH�VDPSOH�WXEH�WR�WKH�WUDQVIHU
OLQH�ILWWLQJ�

Go on to the next topic:  Reinstalling the ESI Probe.
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Figure 5-5.  ESI nozzle, showing the proper position of the sample tube

�� 7R�LQVWDOO�WKH�ROG�VDPSOH�WXEH�DQG�WKH�(6,�QR]]OH��QHHGOH�
DQG�QHHGOH�VHDO��SURFHHG�DV�IROORZV�

D� ,QVHUW�WKH�ROG�VDPSOH�WXEH�>ZLWK�D�������LQ��,'��.HO�)
IHUUXOH��3�1��������������DQG�VDPSOH�LQOHW�ILWWLQJ
�3�1��������������RQ�LW@�WKURXJK�WKH�VDPSOH�LQOHW�DQG�RXW
WKH�H[LW�HQG�RI�WKH�(6,�SUREH�

E� ,QVHUW�WKH�HQWUDQFH�HQG�RI�WKH�(6,�QHHGOH�LQWR�WKH�QHHGOH
VHDO���6HH�)LJXUH�����IRU�WKH�SURSHU�RULHQWDWLRQ�RI�WKH
QHHGOH�VHDO�

F� ,QVHUW�WKH�(6,�QHHGOH�DQG�QHHGOH�VHDO�RYHU�WKH�VDPSOH
WXEH���6HDW�WKH�(6,�QHHGOH�DQG�QHHGOH�VHDO�LQ�WKH�(6,
PDQLIROG�

G� (QVXUH�WKDW�WKH�VDPSOH�WXEH�SURWUXGHV�DW�OHDVW�����FP
���LQ���SDVW�WKH�HQG�RI�WKH�QHHGOH���7LJKWHQ�WKH�VDPSOH
LQOHW�ILWWLQJ�VOLJKWO\��EXW�QRW�FRPSOHWHO\�

H� 7KUHDG�WKH�(6,�QR]]OH�RYHU�WKH�VDPSOH�WXEH�DQG�(6,
QHHGOH�DQG�LQWR�WKH�(6,�PDQLIROG�

I� :LWK�D������LQ��ZUHQFK��JHQWO\�WLJKWHQ�WKH�(6,�QR]]OH
XQWLO�LW�LV�D�OLWWOH�PRUH�WKDQ�ILQJHU�WLJKW�
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J� 3XOO�WKH�VDPSOH�WXEH�EDFNZDUGV�XQWLO�LW�LV���PP�LQVLGH
WKH�H[LW�HQG�RI�WKH�(6,�QHHGOH���6HH�)LJXUH�����

K� 7LJKWHQ�WKH�VDPSOH�LQOHW�ILWWLQJ�VHFXUHO\�WR�KROG�WKH
VDPSOH�WXEH�LQ�SODFH�

1RWH���7KH�VDPSOH�WXEH�PD\�PRYH�IRUZDUG�ZKHQ�\RX�WLJKWHQ�WKH
VDPSOH�LQOHW�ILWWLQJ���(QVXUH�WKDW�WKH�VDPSOH�WXEH�LV�UHWUDFWHG�LQWR
WKH�(6,�QHHGOH�DSSUR[LPDWHO\���PP���,I�QHFHVVDU\��ORRVHQ�WKH
ILWWLQJ�DQG�UHSRVLWLRQ�WKH�VDPSOH�WXEH�

5.3.5.7 Reinstalling the ESI Probe

 7R�UHLQVWDOO�WKH�(6,�SUREH�LQWR�WKH�(6,�IODQJH��GR�WKH�IROORZLQJ�

�� (QVXUH�WKDW�WKH�������LQ��,'�2�ULQJ��3�1��������������WKDW
VHDOV�WKH�(6,�SUREH�WR�WKH�(6,�IODQJH�LV�VHDWHG�SURSHUO\�LQ�WKH
JURRYH�LQ�WKH�(6,�IODQJH���6HH�)LJXUH�����RQ�SDJH������

�� 3DVV�WKH�(6,�VDPSOH�WXEH�WKURXJK�WKH�(6,�IODQJH�DQG
LQVWDOO�WKH�(6,�SUREH�LQWR�WKH�(6,�IODQJH�

�� 3XOO�WKH�(6,�SUREH�EDFN�DJDLQVW�WKH�(6,�IODQJH���7LJKWHQ
WKH�SUREH�UHWDLQHU�EROW�WKDW�KROGV�WKH�(6,�SUREH�WR�WKH
(6,�IODQJH�

�� $WWDFK�WKH�WUDQVIHU�OLQH�ILWWLQJ�WR�WKH�JURXQGHG�ILWWLQJ�KROGHU
RQ�WKH�(6,�IODQJH�

5. Reinstall the ESI probe assembly on the LCQ as described in the
topic Installing the ESI Probe Assembly in the Changing API
Probe Assemblies chapter, or place the ESI probe assembly in
its storage container.



MS DETECTOR MAINTENANCE
API Source Maintenance

Finnigan:  LCQ MS Detector Hardware Manual        5-33

5.3.6 Maintaining the API Stack

7KH�$3,�VWDFN�LQFOXGHV�WKH�VSUD\�VKLHOG��KHDWHG�FDSLOODU\��WXEH
OHQV��DQG�VNLPPHU���7KH�KHDWHG�FDSLOODU\�KDV�D�ILQLWH�OLIHWLPH���<RX
QHHG�WR�UHSODFH�WKH�KHDWHG�FDSLOODU\�LI�WKH�KHDWHG�FDSLOODU\�ERUH
EHFRPHV�FRUURGHG�RU�LI�WKH�KHDWHU�IDLOV���<RX�DOVR�QHHG�WR�FOHDQ�WKH
VSUD\�VKLHOG��KHDWHG�FDSLOODU\��WXEH�OHQV��VNLPPHU��DQG�RWKHU
FRPSRQHQWV�RI�WKH�$3,�VWDFN�RQ�D�SHULRGLF�EDVLV�

7R�UHSODFH�WKH�KHDWHG�FDSLOODU\�RU�WR�FOHDQ�WKH�VSUD\�VKLHOG��KHDWHG
FDSLOODU\��WXEH�OHQV��DQG�VNLPPHU��GR�WKH�IROORZLQJ�

• 6KXW�GRZQ�DQG�YHQW�WKH�V\VWHP

• 5HPRYH�WKH�$3,�VWDFN

• 'LVDVVHPEOH�WKH�$3,�VWDFN

• &OHDQ�WKH�$3,�VWDFN�FRPSRQHQWV

• 5HDVVHPEOH�WKH�$3,�VWDFN

• 5HLQVWDOO�WKH�$3,�VWDFN

• 6WDUW�XS�WKH�V\VWHP

1RWH���<RX�VKRXOG�IOXVK�WKH�VSUD\�VKLHOG�DQG�WKH�ERUH�RI�WKH�KHDWHG
FDSLOODU\�DW�WKH�HQG�RI�HDFK�ZRUNLQJ�GD\�ZLWK�D������
PHWKDQRO�ZDWHU�VROXWLRQ���5HIHU�WR�WKH�WRSLF�)OXVKLQJ�WKH�6SUD\
6KLHOG�DQG�+HDWHG�&DSLOODU\�RQ�SDJH������

5.3.6.1 Shutting Down the System

6KXW�GRZQ�DQG�YHQW�WKH�V\VWHP�DV�GHVFULEHG�LQ�WKH�WRSLF�6KXWWLQJ
'RZQ�WKH�6\VWHP�&RPSOHWHO\�LQ�WKH�6\VWHP�6KXWGRZQ�
6WDUWXS��DQG�5HVHW�FKDSWHU�

*R�RQ�WR�WKH�QH[W�WRSLF���5HPRYLQJ�WKH�$3,�6WDFN�
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5.3.6.2 Removing the API Stack

7R�UHPRYH�WKH�$3,�VWDFN�SURFHHG�DV�IROORZV�

:$51,1*���0DNH�VXUH�WKDW�WKH�/&4�SRZHU�FRUG�LV�XQSOXJJHG
EHIRUH�\RX�SURFHHG�

:$5181*���'DV�/&4�PX��YRP�1HW]�JHWUHQQW�ZHUGHQ��EHYRU
LUJHQGZHOFKH�(LQJULIIH�YRUJHQRPQHQ�ZHUGHQ�

$9(57,66(0(17���9HULILH]�TXH�OH�FRUGRQ�GªDOLPHQWDWLRQ�GX
/&4�VRLW�GpEUDQFKp�GH�OD�SULVH�GH�FRXUDQW�DYDQW�GH�SURFpGHU�

1. Loosen the two flange retainer bolts that secure the API flange to
the spray shield.

2. Pull back the API probe assembly from the spray shield.

3. Disconnect the waste line from the spray shield.

4. Disconnect the API stack electrical cable from the spray shield by
turning the tab on the end of the cable counterclockwise (toward
you) and then pulling the cable free.  See Figure 2-7.

5. Grasp the spray shield with both hands and carefully pull it and
the API stack free from the vacuum manifold.  Place the API
stack on a clean surface with the spray shield down.  Allow the
API stack to cool to ambient temperature before you disassemble
the API stack.
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1RWH���,I�\RX�DUH�XQDEOH�WR�GLVORGJH�WKH�VSUD\�VKLHOG�IURP�WKH
YDFXXP�PDQLIROG��UHDWWDFK�WKH�$3,�IODQJH�WR�WKH�VSUD\�VKLHOG�DQG
WKHQ�SXOO�WKH�IODQJH�DZD\�IURP�WKH�YDFXXP�PDQLIROG�

7KH�$3,�VWDFN�LV�VKRZQ�LQ�)LJXUH�������*R�RQ�WR�WKH�QH[W�WRSLF�
'LVDVVHPEOLQJ�WKH�$3,�6WDFN�

Figure 5-6.  API stack
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5.3.6.3 Disassembling the API Stack

:DLW�IRU�WKH�$3,�VWDFN�WR�FRRO�WR�DPELHQW�WHPSHUDWXUH�EHIRUH�\RX
GLVDVVHPEOH�LW���5HIHU�WR�)LJXUH�����DQG�)LJXUH�����IRU�WKH�ORFDWLRQ
RI�WKH�YDULRXV�$3,�VWDFN�FRPSRQHQWV���7R�GLVDVVHPEOH�WKH�$3,
VWDFN�SURFHHG�DV�IROORZV�

1RWH���:HDU�FOHDQ��OLQW�IUHH��Q\ORQ�RU�FRWWRQ�JORYHV�ZKHQ�\RX
KDQGOH�WKH�$3,�VWDFN�FRPSRQHQWV�

�� 'LVFRQQHFW�WKH�VNLPPHU�HOHFWULFDO�OHDG�IURP�WKH�OHDG�SLQ�RQ
WKH�VNLPPHU�

�� 'LVFRQQHFW�WKH�WXEH�OHQV�HOHFWULFDO�OHDG�IURP�WKH�OHDG�SLQ�RQ
WKH�WXEH�OHQV�

�� 3XOO�WKH�WXEH�OHQV�DQG�VNLPPHU�PRXQW�IUHH�IURP�WKH�KHDWHG
FDSLOODU\�PRXQW�

�� 'HWDFK�WKH�VNLPPHU�IURP�WKH�WXEH�OHQV�DQG�VNLPPHU�PRXQW
E\�SXVKLQJ�RQ�LWV�OHDG�SLQ�

�� 'HWDFK�WKH�WXEH�OHQV�IURP�WKH�WXEH�OHQV�DQG�VNLPPHU�PRXQW
E\�SXVKLQJ�RQ�LWV�JXLGH�SLQ�

�� 8QVFUHZ�WKH�ORFNLQJ�ULQJ�RQ�WKH�KHDWHG�FDSLOODU\�FDEOH���7KHQ�
GLVFRQQHFW�WKH�KHDWHG�FDSLOODU\�FDEOH�IURP�WKH�FRQQHFWRU�RQ
WKH�FRQQHFWRU�UHWDLQHU�

�� /RRVHQ�WKH�VFUHZV�WKDW�KROG�WKH�FRQQHFWRU�UHWDLQHU�WR�WKH
KHDWHG�FDSLOODU\�PRXQW�

�� /RRVHQ�WKH�KHDWHG�FDSLOODU\�PRXQW�IURP�WKH�VSUD\�VKLHOG�E\
WXUQLQJ�LW�FRXQWHUFORFNZLVH����8VH�D�ZUHQFK�LI�QHFHVVDU\��

�� 5HPRYH�WKH�KHDWHG�FDSLOODU\��KHDWHG�FDSLOODU\�VOHDYH��KHDWHG
FDSLOODU\�PRXQW��������LQ��,'�2�ULQJ��DQG�EXVKLQJ�E\�SXVKLQJ
WKH�KHDWHG�FDSLOODU\�RXW�RI�WKH�VSUD\�VKLHOG�IURP�WKH
DWPRVSKHULF�SUHVVXUH�VLGH�

��� 3XOO�WKH�KHDWHG�FDSLOODU\�VOHHYH�DQG�������LQ��,'�2�ULQJ�RII�WKH
HQG�RI�WKH�KHDWHG�FDSLOODU\�

��� 3XOO�WKH�KHDWHG�FDSLOODU\�RXW�RI�WKH�KHDWHG�FDSLOODU\�PRXQW�
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 Figure 5-7.  Exploded view of the API stack
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5.3.6.4 Cleaning the API Stack Components

,QVSHFW�WKH�$3,�VWDFN�FRPSRQHQWV�IRU�FRQWDPLQDWLRQ�WKDW�UHVXOWV
IURP�URXWLQH�XVH���,I�GLUW\��FOHDQ�WKH�$3,�VWDFN�FRPSRQHQWV�DV
IROORZV�

1RWH���6ROYHQWV�UHTXLUHG�IRU�FOHDQLQJ�WKH�$3,�VWDFN
FRPSRQHQWV���)RU�PRVW�FOHDQLQJ�DSSOLFDWLRQV��+3/&�JUDGH
PHWKDQRO�LV�WKH�VROYHQW�RI�FKRLFH���+RZHYHU��XVH�RI�EXIIHUV�RU�VDOW
VROXWLRQV�PD\�UHTXLUH�WKDW�\RX�XVH�DQ�DFLGLF��DTXHRXV�VROXWLRQ���,I
\RX�QHHG�WR�XVH�D�VROYHQW�RWKHU�WKDQ�PHWKDQRO��DIWHU�FOHDQLQJ�WKH
LRQ�VRXUFH�FRPSRQHQWV��IOXVK�WKH�FRPSRQHQW�ZLWK�ZDWHU�DQG�WKHQ
IOXVK�LW�ZLWK�PHWKDQRO�DV�D�ILQDO�ZDVK���,Q�DOO�FDVHV��HQVXUH�WKDW�DOO
VROYHQW�KDV�HYDSRUDWHG�IURP�WKH�FRPSRQHQW�V��EHIRUH�UHDVVHPEO\�

5.3.6.4.1 Cleaning the Tube Lens

&OHDQ�WKH�LQQHU�ERUH�RI�WKH�WXEH�OHQV�ZLWK�+3/&�JUDGH�PHWKDQRO
DQG�D�FRWWRQ�WLSSHG�DSSOLFDWRU��VZDE��

5.3.6.4.2 Cleaning the Skimmer

/RRN�DW�WKH�WLS�RI�WKH�FRQH�RQ�WKH�VNLPPHU�IRU�D�UHJLRQ�WKDW�VKRZV
GLVFRORUDWLRQ�GXH�WR�FRQWDPLQDWLRQ����7KH�RII�D[LV�SDWWHUQ�WKDW�\RX
VHH�LV�D�UHVXOW�RI�WKH�VDPSOH�VROYHQW�WKDW�H[LWV�IURP�WKH�RII�D[LV
KHDWHG�FDSLOODU\����8VH�PHWKDQRO�DQG�D�FRWWRQ�WLSSHG�DSSOLFDWRU�RU
.LPZLSH�WR�FOHDQ�WKH�HQWUDQFH�DQG�H[LW�VLGHV�RI�WKH�VNLPPHU�

5.3.6.4.3 Cleaning the Heated Capillary

7R�FOHDQ�WKH�KHDWHG�FDSLOODU\��GR�WKH�IROORZLQJ�

1. Use methanol and a Kimwipe to clean the entrance end, exit end,
and exterior of the heated capillary.

2. Clear the bore of the heated capillary by inserting and
withdrawing the 28 gauge, 10-in hypodermic tube
(P/N 00106-20000) included in your accessory kit.

3. Flush the bore of the heated capillary with methanol.
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4. Dry the bore of the heated capillary with nitrogen gas.

5.3.6.4.4 Cleaning the Spray Shield

To clean the spray shield, wipe the inside and outside of the spray
shield with methanol and a Kimwipe.

*R�RQ�WR�WKH�QH[W�WRSLF���5HDVVHPEOLQJ�WKH�$3,�6WDFN�

5.3.6.5 Reassembling the API Stack

7R�UHDVVHPEOH�WKH�$3,�VWDFN��SURFHHG�DV�IROORZV���5HIHU�WR
)LJXUH�����DQG�)LJXUH�����IRU�WKH�ORFDWLRQ�RI�WKH�$3,�VWDFN
FRPSRQHQWV�

�� :LSH�WKH�KHDWHG�FDSLOODU\�VOHHYH�DQG�WKH�������LQ��,'�2�ULQJ
ZLWK�D�OLQW�IUHH�WLVVXH���(QVXUH�WKDW�WKH�KHDWHG�FDSLOODU\
VOHHYH��3�1��������������DQG�WKH�������LQ��,'�2�ULQJ
�3�1��������������DUH�LQ�JRRG�FRQGLWLRQ���5HSODFH�WKHP�LI
QHFHVVDU\�

�� 6HDW�WKH�KHDWHG�FDSLOODU\�PRXQW�EXVKLQJ�LQ�WKH�HQG�RI�WKH
KHDWHG�FDSLOODU\�PRXQW�

�� ,QVHUW�WKH�KHDWHG�FDSLOODU\��3�1��������������WKRXJK�WKH
KHDWHG�FDSLOODU\�PRXQW�DQG�KHDWHG�FDSLOODU\�PRXQW�EXVKLQJ�

�� 3ODFH�WKH�������LQ��,'�2�ULQJ�DQG�WKH�KHDWHG�FDSLOODU\�VOHHYH
RYHU�WKH�HQG�RI�WKH�KHDWHG�FDSLOODU\�VR�WKDW�WKH�KHDWHG
FDSLOODU\�SURWUXGHV�E\�DSSUR[LPDWHO\�����FP����LQ���SDVW�WKH
HQG�RI�WKH�KHDWHG�FDSLOODU\�VOHHYH�

�� ,QVHUW�WKH�KHDWHG�FDSLOODU\��KHDWHG�FDSLOODU\�PRXQW��KHDWHG
FDSLOODU\�PRXQW�EXVKLQJ��2�ULQJ��DQG�KHDWHG�FDSLOODU\�VOHHYH
WKURXJK�WKH�FRQQHFWRU�UHWDLQHU�DQG�LQWR�WKH�VSUD\�VKLHOG�XQWLO
WKH�KHDWHG�FDSLOODU\�DQG�KHDWHG�FDSLOODU\�VOHHYH�SURWUXGH�IURP
WKH�DWPRVSKHULF�SUHVVXUH�VLGH�RI�WKH�VSUD\�VKLHOG���0DNH�VXUH
WKDW�WKH�KHDWHG�FDSLOODU\�FDEOH�LV�RQ�WKH�VDPH�VLGH�DV�WKH
FRQQHFWRU�RQ�WKH�FRQQHFWRU�UHWDLQHU���6HH�)LJXUH�����

�� 6FUHZ�WKH�KHDWHG�FDSLOODU\�PRXQW�LQWR�WKH�VSUD\�VKLHOG�E\
KDQG�XQWLO�LW�LV�WLJKW����7KH�KHDWHG�FDSLOODU\�PRXQW�EXVKLQJ
VKRXOG�VHDW�LQ�WKH�HQG�RI�WKH�KHDWHG�FDSLOODU\�PRXQW�DQG
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DSSO\�D�IRUFH�WKDW�FRPSUHVVHV�WKH�������LQ��,'�2�ULQJ�DJDLQVW
WKH�KHDWHG�FDSLOODU\�VOHHYH���6HH�)LJXUH������

�� 7LJKWHQ�WKH�FRQQHFWRU�UHWDLQHU�VFUHZV�WR�VHFXUH�WKH�FRQQHFWRU
UHWDLQHU�WR�WKH�KHDWHG�FDSLOODU\�PRXQW�

�� 5HFRQQHFW�WKH�KHDWHG�FDSLOODU\�FDEOH�WR�WKH�FRQQHFWRU�WKDW�LV
KHOG�E\�WKH�FRQQHFWRU�UHWDLQHU���7XUQ�WKH�ORFNLQJ�ULQJ�RQ�WKH
FDEOH�FORFNZLVH�WR�ORFN�WKH�FDEOH���6HH�)LJXUH�����

�� ,QVHUW�WKH�WXEH�OHQV�DQG�VNLPPHU�PRXQW�RYHU�WKH�KHDWHG
FDSLOODU\�XQWLO�LW�VHDWV�LQ�WKH�KHDWHG�FDSLOODU\�PRXQW���7KH
WXEH�OHQV�DQG�VNLPPHU�PRXQW�VKRXOG�EH�DOLJQHG�VXFK�WKDW�WKH
KHDWHG�FDSLOODU\�FDEOH�FRPHV�RXW�RI�WKH�RSHQLQJ�LQ�WKH�VLGH�RI
WKH�WXEH�OHQV�DQG�VNLPPHU�PRXQW�
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 Figure 5-8.  Cross sectional view of the entrance end of the API stack

 

��� $OLJQ�WKH�JXLGH�SLQ�RQ�WKH�WXEH�OHQV�ZLWK�WKH�JXLGH�SLQ�KROH�RQ
WKH�WXEH�OHQV�DQG�VNLPPHU�PRXQW���5HLQVWDOO�WKH�WXEH�OHQV�E\
LQVHUWLQJ�LW�LQWR�WKH�WXEH�OHQV�DQG�VNLPPHU�PRXQW�

��� $OLJQ�WKH�OHDG�SLQ�RQ�WKH�VNLPPHU�ZLWK�WKH�OHDG�SLQ�KROH�RQ
WKH�WXEH�OHQV�DQG�VNLPPHU�PRXQW���5HLQVWDOO�WKH�VNLPPHU�E\
LQVHUWLQJ�LW�LQWR�WKH�WXEH�OHQV�DQG�VNLPPHU�PRXQW�

��� 5HFRQQHFW�WKH�WXEH�OHQV�OHDG�WR�WKH�OHDG�SLQ�RQ�WKH�WXEH�OHQV�
8VH�QHHGOHQRVH�SOLHUV�LI�QHFHVVDU\�

��� 5HFRQQHFW�WKH�VNLPPHU�OHDG�WR�WKH�OHDG�SLQ�RQ�WKH�VNLPPHU�
8VH�QHHGOHQRVH�SOLHUV�LI�QHFHVVDU\�

��� 3XVK�WKH�KHDWHG�FDSLOODU\�IURP�WKH�DWPRVSKHULF�SUHVVXUH�VLGH
RI�WKH�VSUD\�VKLHOG�XQWLO�WKH�RSSRVLWH�HQG�RI�WKH�KHDWHG
FDSLOODU\�DEXWV�ZLWK�WKH�WXEH�OHQV�DQG�VNLPPHU�PRXQW�

1RWH���(QVXUH�WKDW�WKH�KHDWHG�FDSLOODU\�DEXWV�ZLWK�WKH�WXEH�OHQV
DQG�VNLPPHU�PRXQW���7KH�$3,�VRXUFH�ZLOO�QRW�RSHUDWH�SURSHUO\
XQOHVV�WKH�H[LW�HQG�RI�WKH�KHDWHG�FDSLOODU\�LV�DW�WKH�SURSHU�GLVWDQFH
IURP�WKH�VNLPPHU�

��� ,QVSHFW�WKH�$3,�VWDFN���(QVXUH�WKDW�WKH������LQ��,'�2�ULQJ
�3�1��������������LV�LQ�JRRG�FRQGLWLRQ�DQG�LV�SURSHUO\�VHDWHG
RQ�WKH�VSUD\�VKLHOG���(QVXUH�WKDW�DOO�FRPSRQHQWV�ILW�WRJHWKHU
WLJKWO\���6HH�)LJXUH�����

 *R�RQ�WR�WKH�QH[W�WRSLF���5HLQVWDOOLQJ�WKH�$3,�6WDFN�

5.3.6.6 Reinstalling the API Stack

7R�UHLQVWDOO�WKH�$3,�VWDFN��SURFHHG�DV�IROORZV�

�� :LWK�D�VFUHZGULYHU��ORRVHQ�WKH�WZR�VFUHZV�WKDW�VHFXUH�WKH�OLG
WR�WKH�FDSLOODU\�VNLPPHU�UHJLRQ�RI�WKH�YDFXXP�PDQLIROG����6HH
)LJXUH���������5HPRYH�WKH�OLG�
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�� $OLJQ�WKH�$3,�VWDFN�ZLWK�WKH�RSHQLQJ�LQ�WKH�IURQW�RI�WKH
YDFXXP�PDQLIROG���7XUQ�WKH�$3,�VWDFN�XQWLO�WKH�JXLGH�SLQ�RQ
WKH�VSUD\�VKLHOG�LV�DOLJQHG�ZLWK�WKH�JXLGH�SLQ�KROH�LQ�WKH
YDFXXP�PDQLIROG�

�� &DUHIXOO\�LQVHUW�WKH�$3,�VWDFN�LQWR�WKH�RSHQLQJ�LQ�WKH�YDFXXP
PDQLIROG�XQWLO�LW�VHDWV�LQ�WKH�YDFXXP�PDQLIROG���:DWFK�WKH
$3,�VWDFN�WKURXJK�WKH�RSHQLQJ�LQ�WKH�YDFXXP�PDQLIROG���$V
\RX�LQVHUW�WKH�$3,�VWDFN��PDNH�VXUH�WKDW�WKH�WXEH�OHQV�DQG
VNLPPHU�PRXQW�LQVHUWV�LQWR�WKH�RSHQLQJ�WR�WKH�ILUVW�RFWDSROH
UHJLRQ�RI�WKH�YDFXXP�PDQLIROG�

�� 5HLQVWDOO�WKH�OLG�WR�WKH�FDSLOODU\�VNLPPHU�UHJLRQ�RI�WKH
YDFXXP�PDQLIROG���:LWK�D�VFUHZGULYHU��WLJKWHQ�WKH�WZR�VFUHZV
WKDW�VHFXUH�WKH�OLG�WR�WKH�YDFXXP�PDQLIROG�

�� 5HFRQQHFW�WKH�$3,�VWDFN�FDEOH�WR�WKH�FRQQHFWRU�RQ�WKH�VSUD\
VKLHOG���7XUQ�WKH�WDE�RQ�WKH�HQG�RI�WKH�FDEOH�FORFNZLVH��DZD\
IURP�\RX��WR�VHFXUH�WKH�FDEOH�

�� 5HFRQQHFW�WKH�ZDVWH�OLQH�WR�WKH�VSUD\�VKLHOG�

 *R�RQ�WR�WKH�QH[W�WRSLF���6WDUWLQJ�8S�WKH�6\VWHP�

5.3.6.7 Starting Up the System

6WDUW�XS�WKH�V\VWHP�DV�GHVFULEHG�LQ�WKH�WRSLF�6WDUWLQJ�8S�WKH
6\VWHP�$IWHU�D�&RPSOHWH�6KXWGRZQ�LQ�WKH�6\VWHP
6KXWGRZQ��6WDUWXS��DQG�5HVHW�FKDSWHU�
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5.4 Cleaning the Ion Optics and Mass
Analyzer

$Q�DFFXPXODWLRQ�RI�FKHPLFDOV�RQ�WKH�VXUIDFHV�RI�WKH�LRQ�RSWLFV�DQG
PDVV�DQDO\]HU�IRUPV�DQ�LQVXODWLQJ�OD\HU�WKDW�FDQ�PRGLI\�WKH
HOHFWULFDO�ILHOGV�WKDW�FRQWURO�LRQ�WUDQVPLVVLRQ�DQG�PDVV�DQDO\VLV�
7KHUHIRUH��FOHDQ�LRQ�RSWLFV�DQG�PDVV�DQDO\]HU�DUH�HVVHQWLDO�IRU�WKH
SURSHU�RSHUDWLRQ�RI�WKH�LQVWUXPHQW���7KH�LRQ�RSWLFV�DQG�PDVV
DQDO\]HU�UHTXLUH�FOHDQLQJ�OHVV�RIWHQ�WKDQ�WKH�$3,�VRXUFH���7KH
IUHTXHQF\�RI�FOHDQLQJ�GHSHQGV�RQ�WKH�W\SH�DQG�TXDQWLW\�RI�WKH
FRPSRXQGV�WKDW�\RX�DQDO\]H�

&OHDQLQJ�WKH�LRQ�RSWLFV�DQG�PDVV�DQDO\]HU�LQYROYHV�WKH�IROORZLQJ
VWHSV�

• 6KXW�GRZQ�DQG�YHQW�WKH�V\VWHP

• 5HPRYH�WKH�WRS�FRYHU�RI�WKH�06�GHWHFWRU

• 5HPRYHU�WKH�WRS�FRYHU�SODWH�RI�WKH�YDFXXP�PDQLIROG

• 5HPRYH�WKH�LRQ�RSWLFV�DQG�PDVV�DQDO\]HU

• 'LVDVVHPEOH�WKH�LRQ�RSWLFV�DQG�PDVV�DQDO\]HU

• &OHDQ�WKH�LRQ�RSWLFV�DQG�PDVV�DQDO\]HU�SDUWV

• 5HDVVHPEOH�WKH�LRQ�RSWLFV�DQG�PDVV�DQDO\]HU

• 5HLQVWDOO�WKH�LRQ�RSWLFV�DQG�PDVV�DQDO\]HU

• 5HLQVWDOO�WKH�WRS�FRYHU�SODWH�RI�WKH�YDFXXP�PDQLIROG

• 5HLQVWDOO�WKH�WRS�FRYHU�RI�WKH�06�GHWHFWRU

• 6WDUW�XS�WKH�V\VWHP

• 7XQH�WKH�ULQJ�HOHFWURGH�DQG�RFWDSROH�5)�YROWDJHV

5.4.1 Shutting Down the System

6KXW�GRZQ�DQG�YHQW�WKH�V\VWHP�DV�GHVFULEHG�LQ�WKH�WRSLF�6KXWWLQJ
'RZQ�WKH�6\VWHP�&RPSOHWHO\�LQ�WKH�6\VWHP�6KXWGRZQ�
6WDUWXS��DQG�5HVHW�FKDSWHU�
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:$51,1*���0DNH�VXUH�WKDW�WKH�/&4�SRZHU�FRUG�LV�XQSOXJJHG
EHIRUH�\RX�SURFHHG�

:$5181*���'DV�/&4�PX��YRP�1HW]�JHWUHQQW�ZHUGHQ��EHYRU
LUJHQGZHOFKH�(LQJULIIH�YRUJHQRPQHQ�ZHUGHQ�

$9(57,66(0(17���9HULILH]�TXH�OH�FRUGRQ�GªDOLPHQWDWLRQ�GX
/&4�VRLW�GpEUDQFKp�GH�OD�SULVH�GH�FRXUDQW�DYDQW�GH�SURFpGHU�

*R�RQ�WR�WKH�QH[W�WRSLF���5HPRYLQJ�WKH�7RS�&RYHU�RI�WKH�06
'HWHFWRU�

5.4.2 Removing the Top Cover of the MS Detector

5HPRYH�WKH�WRS�FRYHU�RI�WKH�06�GHWHFWRU�DV�IROORZV�

�� 'LVFRQQHFW�DQ\�WXELQJ�EHWZHHQ�WKH�V\ULQJH�SXPS�DQG�WKH�$3,
VRXUFH�

�� 2SHQ�WKH�OHIW�DQG�ULJKW�IURQW�GRRUV�RI�WKH�06�GHWHFWRU�E\
ORRVHQLQJ�WKH�����LQ��$OOHQ�VFUHZ�RQ�WKH�ULJKW�IURQW�GRRU�ZLWK
DQ�$OOHQ�ZUHQFK�

3. Loosen the four fasteners that hold the top cover to the MS
detector chassis.  The fasteners are located in the upper right
and left corners of the chassis.

4. Slide the top cover back by about 1.25 cm (0.5 in.).

5. With one hand under the center of the top cover, lift the top cover
up and away from the MS detector.

*R�RQ�WR�WKH�QH[W�WRSLF���5HPRYLQJ�WKH�7RS�&RYHU�3ODWH�RI�WKH
9DFXXP�0DQLIROG�
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5.4.3 Removing the Top Cover Plate of the
Vacuum Manifold

<RX�QHHG�WR�UHPRYH�WKH�WRS�FRYHU�SODWH�RI�WKH�YDFXXP�PDQLIROG�WR
DFFHVV�WKH�LRQ�RSWLFV��PDVV�DQDO\]HU��DQG�LRQ�GHWHFWLRQ�V\VWHP�
7KH�WRS�FRYHU�SODWH�LV�KHOG�LQ�SODFH�E\�JUDYLW\�DQG�E\�WKH�DLU
SUHVVXUH�GLIIHUHQWLDO�EHWZHHQ�WKH�YDFXXP�PDQLIROG�DQG
DWPRVSKHULF�SUHVVXUH���6L[�FDEOHV�DQG�RQH�JDV�OLQH�DUH�FRQQHFWHG
WR�WKH�WRS�FRYHU�SODWH���6HH�)LJXUH�����

7R�UHPRYH�WKH�WRS�FRYHU�SODWH��SURFHHG�DV�IROORZV�

�� 'LVFRQQHFW��DW�$1$/��$8;���,1��WKH�RFWDSROHV�FDEOH�WKDW
FRPHV�IURP�WKH�$QDO\]HU�$X[LOLDU\�3&%�

2. Disconnect (at ANALYZER) the lenses cable that comes from the
System Control PCB.

3. Disconnect (at ANAL. AUX 2 IN and ANAL. AUX 3 IN) the two
endcap electrode cables that come from the Analyzer Auxiliary
PCB.

4. Disconnect (at ACQU/DSP) the electrometer cable.  (If
necessary, use a small screw driver to loosen the screws that
secure the cable.)

5. Disconnect (at MULT) the electron multiplier high voltage cable
that comes from the electron multiplier power supply.

6. Use a 7/16-in. open-end wrench to disconnect the helium
damping gas line from the fitting.

�� &DUHIXOO\�OLIW�WKH�WRS�FRYHU�SODWH�VWUDLJKW�XS�E\�LWV�WZR
KDQGOHV���7DNH�FDUH�QRW�WR�GDPDJH�WKH�FRPSRQHQWV�RQ�WKH
XQGHUVLGH�RI�WKH�FRYHU�SODWH���3ODFH�WKH�FRYHU�SODWH�XSVLGH
GRZQ��VXSSRUWHG�RQ�LWV�KDQGOHV��RQ�D�IODW�VXUIDFH�

�� &RYHU�WKH�RSHQLQJ�LQ�WKH�WRS�RI�WKH�YDFXXP�PDQLIROG�ZLWK�D
ODUJH��OLQW�IUHH�WLVVXH�

*R�RQ�WR�WKH�QH[W�WRSLF���5HPRYLQJ�WKH�,RQ�2SWLFV�DQG�0DVV
$QDO\]HU�
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Figure 5-9.  Electrical connections and damping gas line connection to
the top cover plate of the vacuum manifold

5.4.4 Removing the Ion Optics and Mass Analyzer

7KH�LRQ�RSWLFV�DQG�PDVV�DQDO\]HU�DUH�PRXQWHG�RQ�D�EDIIOH�RQ�WKH
XQGHUVLGH�RI�WKH�WRS�FRYHU�SODWH�RI�WKH�YDFXXP�PDQLIROG���6HH
)LJXUH������DQG�)LJXUH������

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�UHPRYH�WKH�LRQ�RSWLFV�DQG�PDVV
DQDO\]HU�IURP�WKH�WRS�FRYHU�SODWH���5HIHU�WR�)LJXUH������DQG�)LJXUH
�����IRU�WKH�ORFDWLRQ�RI�WKH�LRQ�RSWLFV�DQG�PDVV�DQDO\]HU
FRPSRQHQWV�

ELECTRON
MULTIPLIER HIGH

DAMPING
GAS LINE

ENDCAP ELECTRODE CABLES

ELECTROMETER
CABLE

OCTAPOLES CABLE

LENSES CABLE
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Figure 5-10.  Mass analyzer and ion optics, showing electrical and damping gas line
connections

1RWH���:HDU�FOHDQ��OLQW�IUHH��Q\ORQ�RU�FRWWRQ�JORYHV�ZKHQ�\RX
KDQGOH�WKH�LRQ�RSWLFV�DQG�PDVV�DQDO\]HU�FRPSRQHQWV�

1. Prepare a clean work area by covering the area with lint-free
paper.  Place each part on the paper as you remove it.

2. Disconnect the two electrical leads to the first octapole.  See
Figure 5-10.

3. Hold the octapole mount with one hand; loosen and remove the
two thumb screws that hold the octapole mount to the baffle on
the top cover plate of the vacuum manifold.  See Figure 5-11.

FIRST OCTAPOLE
LEADS (PINS 1 & 3)

SECOND OCTAPOLE
LEADS (PINS 1 & 3)

DAMPING GAS
LINE

EXIT LENS LEAD
(PIN 2)

EXIT ENDCAP
ELECTRODE LEAD

(PIN 4)

ENTRANCE ENDCAP
ELECTRODE LEAD

(PIN 5)

INTEROCTAPOLE
LENS LEAD (PIN 7)
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Figure 5-11.  Mass analyzer and ion optics, mounted to the baffle on the top cover
plate of the vacuum manifold

1. Remove the first octapole and octapole mount.

2. Disconnect the electrical lead to the interoctapole lens.  Remove
the interoctapole lens (Figure 5-10).

3. Disconnect the electrical leads to the second octapole and to the
exit lens, exit endcap electrode, and entrance endcap electrode
of the mass analyzer (Figure 5-10).

4. Disconnect the damping gas line from the nipple on the exit
endcap electrode by pulling the line free from the nipple (Figure
5-10).

5. Hold the mass analyzer with one hand; loosen the two thumb
screws that hold the analyzer mount to the baffle
(Figure 5-11).

THUMB
SCREWS

FIRST
OCTAPOLE

OCTAPOLE
MOUNT

ANALYZER
MOUNT

BAFFLE
SECOND

OCTAPOLE

8-PIN FEED-
THROUGH

MASS
ANALYZER
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6. With one hand holding the mass analyzer and the other hand
holding the analyzer mount, lift the mass analyzer, second
octapole, and analyzer mount out and away from the baffle on
the top cover plate.  Be careful not to touch the electron multiplier
with the mass analyzer.  This could damage the electropolished
surface.

*R�RQ�WR�WKH�QH[W�WRSLF���'LVDVVHPEOLQJ�WKH�,RQ�2SWLFV�DQG
0DVV�$QDO\]HU�

5.4.5 Disassembling the Ion Optics and Mass
Analyzer

7R�GLVDVVHPEOH�WKH�LRQ�RSWLFV�DQG�PDVV�DQDO\]HU��SURFHHG�DV
IROORZV���5HIHU�WR�)LJXUH������DQG�)LJXUH������IRU�WKH�ORFDWLRQ�RI
WKH�LRQ�RSWLFV�DQG�PDVV�DQDO\]HU�FRPSRQHQWV�

1. Remove the first octapole from the octapole mount.

2. Remove the second octapole from the analyzer mount.

3. Disassemble the mass analyzer as follows:

a. Remove the exit lens by pulling the exit lens out of the exit
lens sleeve.

b. Remove the exit lens sleeve by squeezing the sleeve and
pulling it out of the recess in the exit endcap electrode.

c. Unscrew and remove the two nuts from the posts.

d. Remove the two spring washers from the posts.

e. Remove the exit endcap electrode from the posts.

f. Remove the two spacer rings and the ring electrode.

g. Remove the entrance endcap electrode from the posts.

h. Unscrew and remove the two posts from the analyzer mount.

*R�RQ�WR�WKH�QH[W�WRSLF���&OHDQLQJ�WKH�,RQ�2SWLFV�DQG�0DVV
$QDO\]HU�3DUWV�
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Figure 5-12.  Exploded view of the ion optics
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Figure 5-13.  Exploded and assembled views of the mass analyzer
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5.4.6 Cleaning the Ion Optics and Mass Analyzer
Parts

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�UHPRYH�FRQWDPLQDWLRQ�IURP�WKH�LRQ
RSWLFV�DQG�PDVV�DQDO\]HU�SDUWV���&OHDQ�HDFK�SDUW�LQ�WXUQ���$IWHU
FOHDQLQJ��SODFH�HDFK�SDUW�RQ�D�FOHDQ��OLQW�IUHH�VXUIDFH�

&DXWLRQ���7DNH�FDUH�QRW�WR�FKLS��VFUDWFK��RU�EUHDN�WKH�VSDFHU�ULQJV
RI�WKH�PDVV�DQDO\]HU���7DNH�FDUH�QRW�WR�EXPS�RU�MDU�WKH�RFWDSROHV�
'R�QRW�SODFH�WKH�RFWDSROHV�LQ�DQ�XOWUDVRQLF�FOHDQHU�

1RWH���:KHQ�\RX�FOHDQ�WKH�LRQ�RSWLFV�DQG�PDVV�DQDO\]HU�SDUWV��SD\
SDUWLFXODU�DWWHQWLRQ�WR�WKH�LQVLGH�VXUIDFHV�

1. With a soft tooth brush or lint-free swab, scrub the ion optics
or mass analyzer part with a solution of detergent and water.

�� 5LQVH�WKH�SDUW�ZLWK�WDS�ZDWHU�WR�UHPRYH�WKH�GHWHUJHQW�

�� 5LQVH�WKH�SDUW�ZLWK�GLVWLOOHG�ZDWHU�

�� 3ODFH�WKH�SDUW�LQ�D�WDOO�EHDNHU�DQG�LPPHUVH�LW�FRPSOHWHO\�LQ
+3/&�JUDGH�PHWKDQRO���0RYH�WKH�SDUW�XS�DQG�GRZQ�LQ�WKH
PHWKDQRO�IRU����V�

1RWH���:HDU�FOHDQ��OLQW�IUHH��Q\ORQ�RU�FRWWRQ�JORYHV�WR�KDQGOH�WKH
SDUWV�DIWHU�\RX�FOHDQ�WKHP�LQ�PHWKDQRO�

�� 5HPRYH�WKH�SDUW�IURP�WKH�PHWKDQRO�EDWK��WKHQ�ULQVH�LW
WKRURXJKO\�ZLWK�IUHVK�PHWKDQRO�

�� 'U\�WKH�SDUW�ZLWK�D�UDSLG�VWUHDP�RI�QLWURJHQ�JDV�

�� ,QVSHFW�HDFK�SDUW�IRU�FRQWDPLQDWLRQ�DQG�GXVW���,I�QHFHVVDU\�
UHSHDW�WKH�FOHDQLQJ�SURFHGXUH�
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$IWHU�DOO�LRQ�RSWLFV�DQG�PDVV�DQDO\]HU�SDUWV�DUH�FOHDQ�DQG�GU\��JR
RQ�WR�WKH�QH[W�WRSLF���5HDVVHPEOLQJ�WKH�,RQ�2SWLFV�DQG�0DVV
$QDO\]HU�

5.4.7 Reassembling the Ion Optics and Mass
Analyzer

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�UHDVVHPEOH�WKH�LRQ�RSWLFV�DQG�PDVV
DQDO\]HU���5HIHU�WR�)LJXUH������DQG�)LJXUH������RQ�SDJHV������DQG
�����

1RWH���:HDU�FOHDQ��OLQW�IUHH��Q\ORQ�RU�FRWWRQ�JORYHV�ZKHQ�\RX
KDQGOH�FRPSRQHQWV�RI�WKH�PDVV�DQDO\]HU�

1. Reassemble the mass analyzer as follows:

a. Reinstall the two posts by screwing them by hand into the
analyzer mount.  (Both ends are the same.)

b. Reinstall the entrance endcap electrode onto the posts.
(The entrance endcap electrode is the one without the
damping gas nipple.)  Ensure that the electrode is oriented
such that the convex surface faces away from the analyzer
mount.  Also, the opening in which the pin on the end of the
electrical lead inserts should be close to the top cover plate
when the analyzer mount is installed on the top cover plate.
See Figure 5-10 on page 5-48.

&DXWLRQ���+DQGOH�WKH�VSDFHU�ULQJV�FDUHIXOO\���'R�QRW�VFUDSH�WKH
VSDFHU�ULQJV�DJDLQVW�DQ\�PHWDO�VXUIDFHV���0HWDO�GHSRVLWV�RQ�WKH
VXUIDFHV�RI�WKH�VSDFHU�ULQJV�PLJKW�FDXVH�WKH�5)�YROWDJH�WR�DUF
DFURVV�WKH�VSDFHU�ULQJV�WR�WKH�HQGFDSV���'R�QRW�RYHUWLJKWHQ�WKH
PDVV�DQDO\]HU�QXWV�

c. Place a spacer ring into the groove in the entrance endcap
electrode.

d. Reinstall the ring electrode onto the spacer ring so that the
spacer ring is held securely between the electrodes.  The
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orientation of the ring electrode is unimportant.  (Both sides
are the same.)

e. Reinstall the second spacer ring into the groove in the ring
electrode.

f. Reinstall the exit endcap electrode (the one with the damping
gas nipple) on the posts such that the spacer ring is held in
place between the ring electrode and the exit endcap
electrode.  Make sure that the electrode is oriented such that
the convex surface faces the spacer ring.  Also, the damping
gas nipple should point toward the top cover plate when the
analyzer mount is installed on the top cover plate.

g. Inspect the mass analyzer assembly.  Ensure that all the
parts are aligned properly and that they all fit together
snugly.

h. Reinstall the two spring washers on the posts such that the
convex side of the washer is toward the exit endcap
electrode.

i. Reinstall the two nuts onto the posts and tighten the nuts by
hand until they are finger tight.  Do not overtighten the nuts.

j. Squeeze the exit lens sleeve and insert it into the recess in
the exit endcap electrode.  See Figure 5-13 on page 5-52 for
the proper orientation of the exit lens sleeve.

k. Insert the exit lens into the exit lens sleeve such that the lead
pin on the exit lens points in the same direction as the 8-pin
feedthrough when the analyzer mount is installed on the top
cover plate.  See Figure 5-10 on page
5-48.  Make sure that the exit lens lead pin does not contact
the nut on the end of the mass analyzer post.

2. Insert one of the octapoles into the octapole mount.  (Both
octapoles are the same.)

3. Insert the other octapole through the cylindrical end of the
analyzer mount until it seats in the entrance endcap electrode of
the mass analyzer.  Turn the octapole until the lead pins are on
the same side as the 4-pin feedthrough (when the analyzer
mount is mounted on the top cover plate).

*R�RQ�WR�WKH�QH[W�WRSLF���5HLQVWDOOLQJ�WKH�,RQ�2SWLFV�DQG�0DVV
$QDO\]HU�
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5.4.8 Reinstalling the Ion Optics and Mass
Analyzer

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�UHLQVWDOO�WKH�LRQ�RSWLFV�DQG�PDVV
DQDO\]HU�RQWR�WKH�WRS�FRYHU�SODWH�RI�WKH�YDFXXP�PDQLIROG�

1RWH���:HDU�FOHDQ��OLQW�IUHH��Q\ORQ�RU�FRWWRQ�JORYHV�ZKHQ�\RX
KDQGOH�FRPSRQHQWV�RI�WKH�LRQ�RSWLFV�DQG�PDVV�DQDO\]HU�

1. Insert the cylindrical end of the analyzer mount (with the mass
analyzer and second octapole attached) into the opening in the
baffle on the top cover plate of the vacuum manifold.  Ensure that
the open side of the analyzer mount is away from the top cover
plate.  See Figure 5-11.

2. Secure the analyzer mount to the baffle with the two thumb
screws.

3. Insert the interoctapole lens, lead pin first, through the opening in
the baffle.  Turn the interoctapole lens until the lead pin is on the
same side as the 8-pin feedthrough.  Ensure that the second
octapole is held securely between the endcap electrode and the
interoctapole lens.  Also ensure that the lead pins on the octapole
are on the same side as the 4-pin feedthrough.

4. Attach the first octapole and octapole mount to the baffle on the
top cover plate with the two thumb screws.  Ensure that the
interoctapole lens is held securely between the two octapoles.
Also ensure that the lead pins on the octapole are on the same
side as the 4-pin feedthrough.

5. Inspect the ion optics.  Ensure that all the parts are aligned
properly and that they all fit together snugly.

6. Reconnect the two electrical leads from pins 1 and 3 of the
4-pin feedthrough (see Figure 5-10 on page 5-48) to the first
octapole.  (It does not matter which lead is connected to a
particular lead pin of the octapole.)

7. Reconnect the electrical lead from pin 7 of the 8-pin feedthrough
(Figure 5-10) to the interoctapole lens.

8. Reconnect the two electrical leads from pins 1 and 3 of the
4-pin feedthrough (Figure 5-10) to the second octapole.  (It does
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not matter which lead is connected to a particular lead pin of the
octapole.)

9. Reconnect the electrical lead from pin 5 of the 8-pin feedthrough
(Figure 5-10) to the entrance endcap electrode by inserting the
pin on the end of the lead into the socket in the electrode.

10. Reconnect the electrical lead from pin 4 of the 8-pin feedthrough
(Figure 5-10) to the exit endcap electrode by inserting the pin on
the end of the lead into the socket in the electrode.

11. Reconnect the electrical lead from pin 2 of the 8-pin feedthrough
(Figure 5-10) to the exit lens.  Ensure that the exit lens lead pin
does not contact the nut.

12. Reconnect the damping gas line to the nipple on the exit endcap
electrode.

1RWH���&KHFN�DOO�OHDGV�DQG�HQVXUH�WKDW�WKH\�DUH�VHFXUH�DQG�WKDW
WKH\�JR�WR�WKH�SURSHU�HOHFWURGHV�

Go on to the next topic:  Cleaning the Ion Detection System.

5.4.9 Cleaning the Ion Detection System

7KH�FRQYHUVLRQ�G\QRGH�DQG�HOHFWURQ�PXOWLSOLHU�RI�WKH�LRQ�GHWHFWLRQ
V\VWHP�PXVW�EH�NHSW�GXVW�IUHH���&OHDQ�WKH�FRQYHUVLRQ�G\QRGH�DQG
HOHFWURQ�PXOWLSOLHU�ZKHQHYHU�\RX�UHPRYH�WKH�WRS�FRYHU�SODWH�RI�WKH
YDFXXP�PDQLIROG���&OHDQLQJ�WKH�FRQYHUVLRQ�G\QRGH�DQG�HOHFWURQ
PXOWLSOLHU�LQYROYHV�RQO\�EORZLQJ�WKHP�ZLWK�FOHDQ��GU\�JDV�VXFK�DV
QLWURJHQ���)UHRQ�JDV�LV�QRW�UHFRPPHQGHG���'R�QRW�XVH�OLTXLGV�WR
FOHDQ�WKH�LRQ�GHWHFWLRQ�V\VWHP�FRPSRQHQWV���$OZD\V�FRYHU�WKH
RSHQLQJ�LQ�WKH�WRS�RI�WKH�YDFXXP�PDQLIROG�ZLWK�D�ODUJH��OLQW�IUHH
WLVVXH�ZKHQHYHU�\RX�UHPRYH�WKH�WRS�FRYHU�SODWH�RI�WKH�YDFXXP
PDQLIROG�

*R�RQ�WR�WKH�QH[W�WRSLF���5HLQVWDOOLQJ�WKH�7RS�&RYHU�3ODWH�RI
WKH�9DFXXP�0DQLIROG�
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5.4.10 Reinstalling the Top Cover Plate of the
Vacuum Manifold

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�UHLQVWDOO�WKH�WRS�FRYHU�SODWH�RI�WKH
YDFXXP�PDQLIROG�

1. Remove the tissue from the opening in the top of the vacuum
manifold.

2. Check the O-ring that surrounds the opening for signs of wear,
and replace it if necessary (P/N 97000-40015).  Make sure that
the O-ring is seated properly.

1RWH���3HULRGLFDOO\��UHPRYH�DQ\�FRQWDPLQDWLRQ�WKDW�PLJKW�EH�RQ
WKH�LQQHU�ZDOOV�RI�WKH�PDQLIROG�E\�ZLSLQJ�WKH�LQQHU�ZDOOV�ZLWK�D
OLQW�IUHH�WLVVXH�VRDNHG�LQ�+3/&�JUDGH�PHWKDQRO���8VH�D�FRWWRQ�
WLSSHG�DSSOLFDWRU�VRDNHG�LQ�PHWKDQRO�WR�FOHDQ�DURXQG�LQOHWV�DQG
IHHGWKURXJKV�

8. Carefully lift the top cover plate up by its two handles and turn it
over.  Orient the top cover plate such that the electron multiplier
is over the conversion dynode.  Carefully insert the guide posts
on the underside of the top cover plate into the guide holes in the
vacuum manifold.  Slowly lower the cover plate onto the opening
in the vacuum manifold.  Take care not to damage the
components on the underside of the cover plate.  Ensure that the
cover plate is seated properly on the vacuum manifold.

�� 8VH�D������LQ��RSHQ�HQG�ZUHQFK�WR�UHFRQQHFW�WKH�KHOLXP
GDPSLQJ�JDV�OLQH�WR�WKH�ILWWLQJ���6HH�)LJXUH�����RQ�SDJH������

��� 5HFRQQHFW��DW�$1$/��$8;���,1��WKH�RFWDSROHV�FDEOH�WKDW
FRPHV�IURP�WKH�$QDO\]HU�$X[LOLDU\�3&%�

11. Reconnect (at ANALYZER) the lenses cable that comes from the
System Control PCB.

12. Reconnect (at ANAL. AUX 2 IN and ANAL. AUX 3 IN) the two
endcap electrode cables that come from the Analyzer Auxiliary
PCB.

13. Reconnect (at ACQU/DSP) the electrometer cable.
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��� 5HFRQQHFW��DW�08/7��WKH�HOHFWURQ�PXOWLSOLHU�KLJK�YROWDJH
FDEOH�WKDW�FRPHV�IURP�WKH�HOHFWURQ�PXOWLSOLHU�SRZHU�VXSSO\�

*R�RQ�WR�WKH�QH[W�WRSLF���5HLQVWDOOLQJ�WKH�7RS�&RYHU�RI�WKH�06
'HWHFWRU�

5.4.11 Reinstalling the Top Cover of the MS
Detector

5HLQVWDOO�WKH�WRS�FRYHU�RI�WKH�06�GHWHFWRU�DV�IROORZV�

1. Open the left and right front doors of the MS detector.

2. With one hand under the center of the top cover, place the top
cover over the MS detector such that the front of the cover is
about 1.25 cm (0.5 in.) behind the front of the MS detector.

3. Slide the cover forward until it is flush with the front doors (when
they are closed).

�� 7LJKWHQ�E\�KDQG�WKH�IRXU�IDVWHQHUV�WR�VHFXUH�WKH�WRS�FRYHU�WR
WKH�FKDVVLV�

5. Close the left and right front doors of the MS detector.

6. Reconnect any tubing between the syringe pump and the API
source to accomodate your instrument configuration.

*R�RQ�WR�WKH�QH[W�WRSLF���6WDUWLQJ�8S�WKH�6\VWHP�

5.4.12 Starting Up the System

6WDUW�XS�WKH�V\VWHP�DV�GHVFULEHG�LQ�WKH�WRSLF�6WDUWLQJ�8S�WKH
6\VWHP�$IWHU�D�&RPSOHWH�6KXWGRZQ�LQ�WKH�6\VWHP
6KXWGRZQ��6WDUWXS��DQG�5HVHW�FKDSWHU�

*R�RQ�WR�WKH�QH[W�WRSLF���7XQLQJ�WKH�5LQJ�(OHFWURGH�DQG
2FWDSROH�5)�9ROWDJHV�
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5.4.13 Tuning the Ring Electrode and Octapole RF
Voltages

<RX�QHHG�WR�WXQH�WKH�ULQJ�HOHFWURGH�5)�YROWDJH�DQG�WKH�RFWDSROH
5)�YROWDJH�ZKHQHYHU�\RX�VHUYLFH�WKH�PDVV�DQDO\]HU�RU�LRQ�RSWLFV�
<RX�DOVR�QHHG�WR�WXQH�WKHVH�YROWDJHV�LI�\RX�UHSODFH�DQ\�HOHFWURQLF
DVVHPEO\�WKDW�LV�LQYROYHG�LQ�SURGXFLQJ�WKH�5)�YROWDJHV���<RX�XVH
WKH�'LDJQRVWLFV�SURJUDP�WR�WXQH�WKH�ULQJ�HOHFWURGH�DQG�RFWDSROH
5)�YROWDJHV�

7R�WXQH�WKH�ULQJ�HOHFWURGH�DQG�RFWDSROH�5)�YROWDJHV��SURFHHG�DV
IROORZV�

�� $OORZ�WKH�/&4�WR�SXPS�GRZQ�IRU�DW�OHDVW����PLQ�DIWHU�VWDUW
XS�

�� 2SHQ�WKH�7XQH�3OXV�ZLQGRZ�

�� &KRRVH�Control | On�WR�WXUQ�WKH�/&4�2Q�

�� 2SHQ�WKH�'LDJQRVWLFV�GLDORJ�ER[�DQG�*UDSK�YLHZ�DV�IROORZV�

D� ,Q�WKH�7XQH�3OXV�ZLQGRZ��FKRRVH�View | Display Graph
View�WR�RSHQ�WKH�*UDSK�YLHZ�

E� ,Q�WKH�7XQH�3OXV�ZLQGRZ��FKRRVH�Diagnostics |
Diagnostics�WR�RSHQ�WKH�'LDJQRVWLFV�GLDORJ�ER[�

F� 6HOHFW�WKH�Graph�WDE�

G� 5HSRVLWLRQ�WKH�'LDJQRVWLFV�GLDORJ�ER[�VR�WKDW�LW�GRHV�QRW
REVFXUH�WKH�*UDSK�YLHZ���6HH�)LJXUH������

�� 7XQH�WKH�RFWDSROH�5)�YROWDJH��DV�IROORZV�

D� 6HOHFW�Tune octapole frequency�LQ�WKH�7HVW�7\SH�WH[W�ER[�

E� 6HOHFW�WKH�Once�RSWLRQ�EXWWRQ�LQ�WKH�+RZ�PDQ\�WLPHV
JURXS�ER[�

F� &OLFN�RQ�WKH�Start�EXWWRQ�WR�VWDUW�WKH�RFWDSROH�5)�YROWDJH
WXQH�SURJUDP���$�IUHTXHQF\�IXQFWLRQ�DSSHDUV�LQ�WKH�*UDSK
YLHZ���6HH�)LJXUH��������7KH�PLQLPXP�RI�WKH�IUHTXHQF\
IXQFWLRQ�VKRXOG�OLH�EHWZHHQ������DQG������N+]�
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G� :KHQ�WKH�RFWDSROH�WXQH�SURJUDP�LV�ILQLVKHG��/&4�GLVSOD\V
WKH�PHVVDJH���'R�\RX�ZDQW�WR�DFFHSW�WKH�RFWDSROH
IUHTXHQF\"��&OLFN�RQ�WKH�Yes�EXWWRQ�

Figure 5-14.  Diagnostics dialog box and Graph view
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Figure 5-15.  Graph view for octapole RF voltage tuning
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�� 7XQH�WKH�ULQJ�HOHFWURGH�5)�YROWDJH�PRGXODWLRQ��DV�IROORZV�

D� 6HOHFW�Tune RF modulation�LQ�WKH�7HVW�7\SH�WH[W�ER[�

E� 6HOHFW�WKH�Once�RSWLRQ�EXWWRQ�LQ�WKH�+RZ�PDQ\�WLPHV
JURXS�ER[�

F� &OLFN�RQ�WKH�Start�EXWWRQ�WR�VWDUW�WKH�ULQJ�HOHFWURGH�5)
PRGXODWLRQ�WXQH�SURJUDP���7KH�*UDSK�YLHZ�VKRXOG�ORRN
OLNH�)LJXUH������

• 7KH�VWDQGLQJ�ZDYH�UDWLR�VZLWFK�OLQH�VKRXOG�EH�DW����9
RYHU�WKH�HQWLUH�UDQJH�

• 7KH�GHWHFWHG�5)�YROWDJH�VKRXOG�EH�D�VWUDLJKW�OLQH�WKDW
EHJLQV�DW�WKH�RULJLQ�DQG�LQWHUVHFWV�WKH�VWDQGLQJ�ZDYH
UDWLR�VZLWFK�OLQH�QHDU�WKH�KLJKHVW�PDVV�OLQH�

• 7KH�5)�YROWDJH�PRGXODWLRQ�VKRXOG�EH�D�FXUYHG�OLQH
WKDW�EHJLQV�DW�WKH�RULJLQ�DQG�LQWHUVHFWV�WKH�KLJKHVW
PDVV�OLQH�DW�D�YDOXH�EHWZHHQ�����DQG�����9�

 

 Figure 5-16.  Graph view for ring electrode RF voltage modulation tuning
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G� ,QVSHFW�WKH�*UDSK�YLHZ�

• ,I�WKH�WKUHH�DERYH�FRQGLWLRQV�DUH�PHW��SURFHHG�WR
VWHS���

• ,I�WKH�WKUHH�DERYH�FRQGLWLRQV�DUH�PHW�RYHU�SDUW�RI�WKH
UDQJH�EXW�QRW�DOO�RI�WKH�UDQJH��WKH�FXUYHV�IODWWHQ�RU
FKDQJH�YDOXH�DEUXSWO\���WXQH�WKH�5)�YROWDJH
IUHTXHQF\�DV�GHVFULEHG�LQ�VWHS�����7KHQ��UHSHDW�VWHS���

• ,I�WKH�VWDQGLQJ�ZDYH�UDWLR�VZLWFK��GHWHFWHG�5)
YROWDJH��DQG�5)�YROWDJH�PRGXODWLRQ�OLQHV�DUH�DOO�IODW�
WKHQ�WKHUH�PLJKW�EH�D�ORRVH�FRQQHFWLRQ���0DNH�VXUH
WKDW�DOO�FDEOHV�DQG�OHDGV�DUH�SURSHUO\�FRQQHFWHG�DQG
WKDW�WKH�VSULQJ�ORDGHG�SLQ�RQ�WKH�5)�YROWDJH
IHHGWKURXJK�SURSHUO\�FRQWDFWV�WKH�ULQJ�HOHFWURGH�
5HSHDW�VWHS���

�� 7XQH�WKH�ULQJ�HOHFWURGH�5)�YROWDJH�IUHTXHQF\��DV�IROORZV�

D� 6HOHFW�Tune RF frequency�LQ�WKH�7HVW�7\SH�WH[W�ER[���7KH
&RQWLQXRXV�RSWLRQ�EXWWRQ�LQ�WKH�+RZ�PDQ\�WLPHV�JURXS
ER[�LV�DXWRPDWLFDOO\�VHOHFWHG�

E� &OLFN�RQ�WKH�Start�EXWWRQ�WR�VWDUW�WKH�ULQJ�HOHFWURGH�5)
IUHTXHQF\�WXQH�SURJUDP���7KH�*UDSK�YLHZ�GLVSOD\V
VHYHUDO�WXQH�IXQFWLRQV��D�IUHTXHQF\�FXUVRU��DQG�D
IUHTXHQF\�ZLQGRZ���6HH�)LJXUH������

F� $OORZ�WKH�SURJUDP�WR�PDNH�DW�OHDVW�ILYH�SDVVHV���7KHQ
GHWHUPLQH�ZKHWKHU�WKH�IUHTXHQF\�FXUVRU�OLHV�ZLWKLQ�WKH
IUHTXHQF\�ZLQGRZ�

• ,I�WKH�IUHTXHQF\�FXUVRU�OLHV�ZLWKLQ�WKH�IUHTXHQF\
ZLQGRZ��WKHQ�WKH�ULQJ�HOHFWURGH�5)�YROWDJH�IUHTXHQF\
LV�WXQHG�SURSHUO\���&OLFN�RQ�WKH�Stop�EXWWRQ�DQG�H[LW
IURP�WKH�GLDJQRVWLFV�SURJUDP�

• ,I�WKH�IUHTXHQF\�FXUVRU�OLHV�RXWVLGH�WKH�IUHTXHQF\
ZLQGRZ��WKHQ�\RX�QHHG�WR�PDQXDOO\�DGMXVW�WKH�ULQJ
HOHFWURGH�5)�YROWDJH�IUHTXHQF\���/HDYH�WKH�*UDSK�YLHZ
GLVSOD\HG���*R�RQ�WR�WKH�QH[W�VWHS�
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Figure 5-17.  Graph view for ring electrode RF voltage tuning

�� 0DQXDOO\�DGMXVW�WKH�ULQJ�HOHFWURGH�5)�YROWDJH�IUHTXHQF\��DV
IROORZV�

D� 2SHQ�WKH�OHIW�IURQW�GRRU�RI�WKH�06�GHWHFWRU�

E� :LWK�D�3KLOOLSV�VFUHZ�GULYHU��UHPRYH�WKH�DLU�GHIOHFWRU�WR
H[SRVH�WKH�WXQLQJ�VWXG���6HH�)LJXUH������

F� :LWK�D�ZUHQFK��ORRVHQ�WKH������LQ��ORFN�QXW�WKDW�KROGV�WKH
WXQLQJ�VWXG�LQ�SODFH�

G� :LWK�D�VFUHZ�GULYHU��WXUQ�WKH�WXQLQJ�VWXG�XQWLO�WKH
IUHTXHQF\�FXUVRU�OLHV�VOLJKWO\�WR�WKH�OHIW�RI�WKH�FHQWHU�RI
WKH�IUHTXHQF\�ZLQGRZ����7KH�FXUVRU�VKRXOG�VKLIW�VOLJKWO\�WR
WKH�ULJKW�ZKHQ�WKH�DLU�GHIOHFWRU�LV�UHLQVWDOOHG��

H� 7LJKWHQ�WKH������LQ��ORFN�QXW�

I� 5HLQVWDOO�WKH�DLU�GHIOHFWRU�DQG�FORVH�WKH�OHIW�IURQW�GRRU�RI
WKH�06�GHWHFWRU���0DNH�VXUH�WKDW�WKH�IUHTXHQF\�FXUVRU�LV
VWLOO�ZLWKLQ�WKH�IUHTXHQF\�ZLQGRZ���,I�QHFHVVDU\��UHSHDW
WKH�DERYH�VWHSV�

FREQUENCY
CURSOR

FREQUENCY
WINDOW
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J� &OLFN�RQ�WKH�Stop�EXWWRQ�WR�VWRS�WKH�ULQJ�HOHFWURGH�5)
YROWDJH�IUHTXHQF\�WXQH�SURJUDP�

Figure 5-18.  Ring electrode RF voltage tuning stud (with air deflector
removed)

9/16-IN.
LOCK NUT

TUNING
STUD
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5.5 Replacing the Electron Multiplier

7KH�HOHFWURQ�PXOWLSOLHU�RI�WKH�LRQ�GHWHFWLRQ�V\VWHP�LQFOXGHV�DQ
DQRGH�DQG�D�FDWKRGH���7KH�DQRGH�DQG�FDWKRGH�KDYH�ILQLWH�OLIHWLPHV�
7KH�DQRGH�ORVHV�VHQVLWLYLW\�RYHU�WLPH�GXH�WR�FRQWDPLQDWLRQ�RI�LWV
VXUIDFH���7KLQJV�WKDW�GHFUHDVH�WKH�OLIHWLPH�RI�WKH�FDWKRGH�DUH�
KHDW��HOHFWURQ�IORZ��ZKLFK�SURGXFHV�LQWHUQDO�KHDW���DLU��ZKLFK
FDXVHV�R[LGDWLRQ�DQG�DUFLQJ���DQG�ZDWHU��ZKLFK�FDXVHV�DUFLQJ��

7KH�IROORZLQJ�V\PSWRPV�VXJJHVW�WKDW�WKH�HOHFWURQ�PXOWLSOLHU�PD\
QHHG�UHSODFLQJ�

• ([FHVVLYH�QRLVH�LQ�WKH�PDVV�VSHFWUXP

• ,QDELOLW\�RI�WKH�PXOWLSOLHU�JDLQ�FDOLEUDWLRQ�SURFHGXUH�WR
DFKLHYH�D�JDLQ�RI���×�����HOHFWURQV�SHU�LRQ�ZLWK�DQ�HOHFWURQ
PXOWLSOLHU�YROWDJH�OHVV�WKDQ�RU�HTXDO�WR�����N9

<RX�FDQ�UHDG�WKH�FXUUHQW�YDOXH�RI�WKH�HOHFWURQ�PXOWLSOLHU�YROWDJH
LQ�WKH�,RQ�'HWHFWLRQ�6\VWHP�GLDORJ�ER[��ZKLFK�FDQ�EH�UHDFKHG�IURP
WKH�7XQH�3OXV�ZLQGRZ�E\�FOLFNLQJ�RQ�WKH�LRQ�GHWHFWLRQ�V\VWHP
EXWWRQ�

,I�\RX�DUH�KDYLQJ�SUREOHPV�ZLWK�WKH�LRQ�GHWHFWLRQ�V\VWHP��\RX
QHHG�WR�UHSODFH�WKH�DQRGH�DQG�FDWKRGH�RI�WKH�HOHFWURQ�PXOWLSOLHU�
<RX�FDQ�UHSODFH�WKH�FDWKRGH�VHSDUDWHO\�RU�DV�SDUW�RI�WKH�HOHFWURQ
PXOWLSOLHU�DVVHPEO\�

7R�UHSODFH�WKH�DQRGH�DQG�FDWKRGH�RI�WKH�HOHFWURQ�PXOWLSOLHU��RU�WKH
HQWLUH�HOHFWURQ�PXOWLSOLHU�DVVHPEO\��SURFHHG�DV�IROORZV�

1. Shut down and vent the system as described in the topic
Shutting the System Down Completely in the System
Shutdown, Startup, and Reset chapter.

:$51,1*���0DNH�VXUH�WKDW�WKH�/&4�SRZHU�FRUG�LV�XQSOXJJHG
EHIRUH�\RX�SURFHHG�
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:$5181*���'DV�/&4�PX��YRP�1HW]�JHWUHQQW�ZHUGHQ��EHYRU
LUJHQGZHOFKH�(LQJULIIH�YRUJHQRPQHQ�ZHUGHQ�

$9(57,66(0(17���9HULILH]�TXH�OH�FRUGRQ�GªDOLPHQWDWLRQ�GX
/&4�VRLW�GpEUDQFKp�GH�OD�SULVH�GH�FRXUDQW�DYDQW�GH�SURFpGHU�

2. Remove the top cover of the MS detector as described in the
topic Removing the Top Cover of the MS Detector on page 5-
45.

3. Remove the top cover plate of the vacuum manifold as described
in the topic Removing the Top Cover Plate of the Vacuum
Manifold on page 5-46.

1RWH���:HDU�FOHDQ��OLQW�IUHH��Q\ORQ�RU�FRWWRQ�JORYHV�ZKHQ�\RX
KDQGOH�WKH�HOHFWURQ�PXOWLSOLHU�FRPSRQHQWV�

4. With an Allen wrench, remove the two socket-head screws that
hold the electron multiplier support to the top cover plate of the
vacuum manifold.  See Figure 5-19.

5. With one hand hold the high voltage tube and with the other hand
hold the electron multiplier support.  Then, detach the high
voltage tube from the high voltage feedthrough in the top cover
plate and remove the electron multiplier as a unit.  (The anode
remains in the anode feedthough in the top cover plate.)

6. Remove the anode from the anode feedthrough by unscrewing it
counterclockwise by hand.

7. Install a new anode (P/N 96000-20076) in the anode feedthrough
in the top cover plate by screwing it clockwise by hand.
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 If you want to replace the entire electron multiplier, install a new
electron multiplier (P/N 96000-60036) in the next step.  If you want to
replace only the cathode, install the old electron multiplier in the next
step.

&DXWLRQ���%H�FDUHIXO�QRW�WR�GDPDJH�WKH�VXUIDFH�RI�WKH�HOHFWURQ
PXOWLSOLHU�VKLHOG���7KH�HOHFWURQ�PXOWLSOLHU�VKLHOG�KDV�EHHQ
HOHFWURSROLVKHG�WR�SUHYHQW�ILHOG�HPLVVLRQ�

8. With one hand holding the high voltage tube and the other hand
holding the electron multiplier support, install the electron
multiplier on the top cover plate.  Ensure that the high voltage
tube is properly inserted in the high voltage feedthrough and that
the screw holes in the electron multiplier support are aligned with
the screw holes in the top cover plate.
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Figure 5-19.  Exploded view of the electron multiplier, showing the anode

�� 5HLQVWDOO�WKH�WZR�VRFNHW�KHDG�VFUHZV�WKDW�VHFXUH�WKH�HOHFWURQ
PXOWLSOLHU�VXSSRUW�WR�WKH�WRS�FRYHU�SODWH���7LJKWHQ�WKH�VFUHZV
ZLWK�DQ�$OOHQ�ZUHQFK�

• ,I�\RX�LQVWDOOHG�D�QHZ�HOHFWURQ�PXOWLSOLHU�LQ�VWHS����JR�WR
VWHS����

• ,I�\RX�ZDQW�WR�UHSODFH�WKH�FDWKRGH��JR�RQ�WR�WKH�QH[W�VWHS�

10. To replace the cathode, proceed as follows.  See Figure 5-20.

a. With a Phillips screwdriver, loosen (but do not remove) the
two screws that secure the support plates to the high voltage
ring.
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b. With one hand, hold the high voltage tube.  With the other
hand, hold the high voltage ring.  Then, detach the high
voltage tube from the high voltage feedthrough and remove
the electron multiplier.  Place it on a clean surface.  (The
electron multiplier support and the support plates should
remain attached to the top cover plate.)

c. Turn the assembly over.  With a Phillips screwdriver, remove
the two screws that secure the electron multiplier shield to
the high voltage ring.

d. Remove the electron multiplier shield and cathode from the
high voltage ring.

e. Insert the narrow end of a new cathode
(P/N 00022-02400) first through the spring washer and then
through the high voltage ring.

f. Place the electron multiplier shield over the wide end of the
cathode such that the screw holes in the electron multiplier
shield are aligned with the screw holes in the high voltage
ring.

g. Hold the high voltage ring and electron multiplier shield
together to depress the spring washer.  Secure the high
voltage ring to the electron multiplier shield by using the two
Phillips-head screws.  (The cathode should be held in place
between the high voltage ring and the electron multiplier
shield.)

K� ,QVHUW�WKH�HQG�RI�WKH�KLJK�YROWDJH�WXEH�LQ�WKH�HOHFWURQ
PXOWLSOLHU�IHHGWKURXJK�LQ�WKH�WRS�FRYHU�SODWH���5HDWWDFK
WKH�KLJK�YROWDJH�ULQJ�WR�WKH�VXSSRUW�SODWHV�E\�LQVHUWLQJ
WKH�WZR�VFUHZV�LQ�WKH�VLGHV�RI�WKH�KLJK�YROWDJH�ULQJ�LQWR
WKH�QRWFKHV�LQ�WKH�WZR�VXSSRUW�SODWHV���7LJKWHQ�WKH�WZR
3KLOOLSV�KHDG�VFUHZV�WKDW�VHFXUH�WKH�KLJK�YROWDJH�ULQJ�WR
WKH�WZR�VXSSRUW�SODWHV�

��� 5HLQVWDOO�WKH�WRS�FRYHU�SODWH�RI�WKH�YDFXXP�PDQLIROG�RYHU�WKH
RSHQLQJ�LQ�WKH�YDFXXP�PDQLIROG�DV�GHVFULEHG�LQ�WKH�WRSLF
5HLQVWDOOLQJ�WKH�7RS�&RYHU�3ODWH�RI�WKH�9DFXXP
0DQLIROG�RQ�SDJH������

��� 5HLQVWDOO�WKH�WRS�FRYHU�RI�WKH�06�GHWHFWRU�DV�GHVFULEHG�LQ�WKH
WRSLF�5HLQVWDOOLQJ�WKH�7RS�&RYHU�RI�WKH�06�'HWHFWRU�RQ
SDJH������
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 Figure 5-20.  Exploded view of the electron multiplier, showing the cathode

 

13. Start up the LCQ system as described in the topic Starting Up
the System After a Complete Shutdown in the System
Shutdown, Startup, and Reset chapter.

14. Set the electron multiplier voltage to -800 V as follows:

a. From the Tune Plus window, choose Diagnostics |
Diagnostics.

b. Select the Graphs tab.

c. In the Set Device Value option box, select Multiplier (V).
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d. In the text box to the right of the Set Device Value option
box, enter -800.

e. Click on the Set button to set the electron multiplier voltage
to -800 V.

f. Click on the OK button to return to Tune Plus.

��� &DOLEUDWH�WKH�HOHFWURQ�PXOWLSOLHU�YROWDJH�DV�IROORZV�

D� $OORZ�WKH�V\VWHP�WR�SXPS�GRZQ�IRU�DW�OHDVW�RQH�KRXU
EHIRUH�\RX�WXUQ�RQ�WKH�KLJK�YROWDJHV�

E� 6HW�XS�IRU�WKH�LQIXVLRQ�RI�WKH�WXQLQJ�VROXWLRQ�LQWR�WKH�06
GHWHFWRU�DV�GHVFULEHG�LQ�WKH�/&4�2SHUDWRUªV�0DQXDO�

F� )URP�WKH�7XQH�3OXV�ZLQGRZ��FKRRVH�Control | Calibrate�
7KH�&DOLEUDWH�GLDORJ�ER[�DSSHDUV�

G� &OLFN�RQ�WKH�Semi-Automatic�WDE�

H� 6HOHFW�WKH�(OHFWURQ�0XOWLSOLHU�*DLQ�RSWLRQ���&OLFN�RQ�WKH
Start�EXWWRQ�WR�VWDUW�WKH�PXOWLSOLHU�JDLQ�SURFHGXUH�

��� $IWHU�WKH�(OHFWURQ�0XOWLSOLHU�*DLQ�SURJUDP�LV�ILQLVKHG��VHW�XS
IRU�(6,�RU�$3&,�RSHUDWLRQ�DV�GHVFULEHG�LQ�WKH�/&4
2SHUDWRUªV�0DQXDO�
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5.6 Purging the Oil in the Rotary-Vane
Pump

<RX�QHHG�WR�SXUJH��GHFRQWDPLQDWH��WKH�RLO�LQ�WKH�URWDU\�YDQH
SXPS�RQ�D�GDLO\�EDVLV�WR�UHPRYH�ZDWHU�DQG�RWKHU�GHVROYHG
FKHPLFDOV�IURP�WKH�SXPS�RLO���:DWHU�DQG�RWKHU�FKHPLFDOV�LQ�WKH
URWDU\�YDQH�SXPS�FDQ�FDXVH�FRUURVLRQ�DQG�GHFUHDVH�WKH�OLIHWLPH�RI
WKH�SXPS���$�JRRG�WLPH�WR�SXUJH�WKH�RLO�LV�DW�WKH�HQG�RI�WKH
ZRUNLQJ�GD\�DIWHU�\RX�IOXVK�WKH�$3,�SUREH��VSUD\�VKLHOG��DQG
KHDWHG�FDSLOODU\�

7R�SXUJH�WKH�RLO�LQ�WKH�URWDU\�YDQH�SXPS��SURFHHG�DV�IROORZV�

�� 7XUQ�RII�WKH�IORZ�RI�VDPSOH�VROXWLRQ�IURP�WKH�/&�WR�WKH�06
GHWHFWRU�

�� )URP�WKH�7XQH�3OXV�ZLQGRZ��FKRRVH�Control | Standby��RU�FOLFN
RQ�WKH�2Q�6WDQGE\�EXWWRQ��WR�SXW�WKH�06�GHWHFWRU�LQ�6WDQGE\�

�� :LWKGUDZ�WKH�$3,�IODQJH�IURP�WKH�VSUD\�VKLHOG�DQG�SODFH�D
VHSWXP�RYHU�WKH�HQWUDQFH�WR�WKH�KHDWHG�FDSLOODU\�

�� 2SHQ�WKH�JDV�EDOODVW�YDOYH�RQ�WKH�URWDU\�YDQH�SXPS�E\�WXUQLQJ
LW�WR�SRVLWLRQ�|���5HIHU�WR�WKH�PDQXDO�WKDW�FDPH�ZLWK�WKH�SXPS
IRU�WKH�ORFDWLRQ�RI�WKH�JDV�EDOODVW�YDOYH�

�� $OORZ�WKH�SXPS�WR�UXQ�IRU���KRXUV�ZLWK�WKH�JDV�EDOODVW�YDOYH
RSHQ�

�� $IWHU���KRXUV��FORVH�WKH�JDV�EDOODVW�YDOYH�E\�WXUQLQJ�LW�WR
SRVLWLRQ�2�
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5.7 Replacing the Oil Reservoir in the
Turbomolecular Pump

<RX�QHHG�WR�UHSODFH�WKH�RLO�UHVHUYRLU�LQ�WKH�WXUERPROHFXODU�SXPS
DW�OHDVW�RQFH�D�\HDU���5HSODFLQJ�WKH�RLO�UHVHUYRLU�LQ�WKH
WXUERPROHFXODU�SXPS�LQYROYHV�WKH�IROORZLQJ�VWHSV�

• 5HPRYLQJ�WKH�WXUERPROHFXODU�SXPS

• 5HSODFLQJ�WKH�WXUERPROHFXODU�SXPS�RLO�UHVHUYRLU

• 5HLQVWDOOLQJ�WKH�WXUERPROHFXODU�SXPS

1RWH���,I�WKH�WXUERPROHFXODU�SXPS�IDLOV��LW�PXVW�EH�UHSODFHG
�3�1����������������7R�UHSODFH�WKH�WXUERPROHFXODU�SXPS��UHPRYH
WKH�SXPS�DV�GHVFULEHG�LQ�WKH�WRSLF�5HPRYLQJ�WKH
7XUERPROHFXODU�3XPS�  7KHQ��LQVWDOO�D�QHZ�SXPS�DV�GHVFULEHG
LQ�WKH�WRSLF�5HLQVWDOOLQJ�WKH�7XUERPROHFXODU�3XPS�

5.7.1 Removing the Turbomolecular Pump

7R�UHPRYH�WKH�WXUERPROHFXODU�SXPS��SURFHHG�DV�IROORZV�

1. Shut down and vent the system as described in the topic
Shutting Down the System Completely in the System
Shutdown, Startup, and Reset chapter.

:$51,1*���0DNH�VXUH�WKDW�WKH�/&4�SRZHU�FRUG�LV�XQSOXJJHG
EHIRUH�\RX�SURFHHG�

:$5181*���'DV�/&4�PX��YRP�1HW]�JHWUHQQW�ZHUGHQ��EHYRU
LUJHQGZHOFKH�(LQJULIIH�YRUJHQRPQHQ�ZHUGHQ�
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$9(57,66(0(17���9HULILH]�TXH�OH�FRUGRQ�GªDOLPHQWDWLRQ�GX
/&4�VRLW�GpEUDQFKp�GH�OD�SULVH�GH�FRXUDQW�DYDQW�GH�SURFpGHU�

�� 2SHQ�WKH�OHIW�DQG�ULJKW�IURQW�GRRUV�RI�WKH�06�GHWHFWRU�E\
ORRVHQLQJ�WKH�����LQ���$OOHQ�VFUHZ�RQ�WKH�ULJKW�IURQW�GRRU�ZLWK
DQ�$OOHQ�ZUHQFK����'LVFRQQHFW�DQ\�VDPSOH�WXEHV�EHWZHHQ�WKH
V\ULQJH�SXPS�DQG�WKH�$3,�VRXUFH�EHIRUH�RSHQLQJ�WKH�ULJKW
IURQW�GRRU��

�� 5HPRYH�WKH�WRS�FRYHU�RI�WKH�06�GHWHFWRU�DV�GHVFULEHG�LQ�WKH
WRSLF�5HPRYLQJ�WKH�7RS�&RYHU�RI�WKH�06�'HWHFWRU�RQ
SDJH������

�� /RRVHQ�WKH�UHG�KRVH�FODPS��(GZDUGV��.)����WKDW�VHFXUHV�WKH
YDFXXP�KRVH�WR�WKH�WXUERPROHFXODU�SXPS���6HH�)LJXUH������
'LVFRQQHFW�WKH�YDFXXP�KRVH�IURP�WKH�WXUERPROHFXODU�SXPS�
5HPRYH�WKH�FHQWHULQJ�ULQJ�IURP�WKH�YDFXXP�KRVH�

�� 'LVFRQQHFW�WKH�SRZHU�FDEOH�IURP�WKH�WXUERPROHFXODU�SXPS�

�� /RRVHQ�WKH�IRXU������LQ��VRFNHW�VFUHZV�WKDW�VHFXUH�WKH
WXUERPROHFXODU�SXPS�WR�WKH�YDFXXP�PDQLIROG���7KH
WXUERPROHFXODU�SXPS�VKRXOG�GURS�RQWR�WKH�WXUERPROHFXODU
SXPS�UDLOV���,I�QHFHVVDU\��ZLJJOH�WKH�WXUERPROHFXODU�SXPS�WR
EUHDN�WKH�VHDO�

�� 3XOO�WKH�WXUERPROHFXODU�SXPS�RXW�RQ�WKH�UDLOV���,I�QHFHVVDU\�
GLVFRQQHFW�RQH�RU�PRUH�RI�WKH�YDFXXP�KRVHV�DW�WKH�IRUHOLQH
XQLRQ�E\�ORRVHQLQJ�WKH�FODPSLQJ�ULQJV�DQG�WKHQ�SXOOLQJ�WKH
KRVHV�IUHH�IURP�WKH�IRUHOLQH�XQLRQ�

�� 5HPRYH�WKH�WXUERPROHFXODU�SXPS�
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Figure 5-21.  Turbomolecular pump

*R�RQ�WR�WKH�QH[W�WRSLF���&KDQJLQJ�WKH�7XUERPROHFXODU�SXPS
2LO�5HVHUYRLU�

5.7.2 Changing the Turbomolecular Pump Oil
Reservoir

7R�FKDQJH�WKH�WXUERPROHFXODU�SXPS�RLO�UHVHUYRLU��SURFHHG�DV
IROORZV�

:$51,1*���7R[LF�UHVLGXHV�IURP�VDPSOHV�DUH�OLNHO\�WR�EH
FRQFHQWUDWHG�LQ�WKH�SXPS�RLO���6SHQW�SXPS�RLO�PXVW�EH�GLVSRVHG�RI
LQ�DFFRUGDQFH�ZLWK�ORFDO�DQG�IHGHUDO�UHJXODWLRQV�

POWER CABLE

VACUUM HOSE
CLAMP

TURBOMOLECULAR
PUMP RAILS

5/16-IN. SOCKET
SCREW (4×)

TURBOMOLECULAR PUMP

CONVECTRO
N GAUGE

FORELINE UNION
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:$5181*���'DV�3XPSHQ�gO�NDQQ�JLIWLJH�3UREHQ�5�FNVWlQGH
HQWKDOWHQ��GDKHU�PX��EHQXW]WHV�3XPSHQ�gO�HQWVSUHFKHQG�ORNDOHU
RGHU��EHUJHRUGQHWHU�%HVWLPPXQJHQ�HQWVRUJW�ZHUGHQ�

$9(57,66(0(17���/ªKXLOH�GH�SRPSH�SHXW�UHWHQLU�GHV�UHVLGXV
YpQpQHX[���2Q�GRLW�GRQF�GLVSRVHU�GH�OªKXLOH�GH�SRPSH
FRQIRUPpPHQW�DX[�UqJOHPHQWV�ORFDX[�HW�QDWLRQDX[�

�� 7XUQ�WKH�WXUERPROHFXODU�SXPS�XSVLGH�GRZQ�RQ�D�ZRUN�EHQFK�

�� 8VLQJ�D�ODUJH�VFUHZGULYHU��XQVFUHZ�WKH�ORFNLQJ�FDS�RQ�WKH
ERWWRP�RI�WKH�WXUERPROHFXODU�SXPS���5HPRYH�WKH�ORFNLQJ�FDS
DQG�2�ULQJ�

�� 8VLQJ�D�SDLU�RI�WZHH]HUV��UHPRYH�WKH�RLO�UHVHUYRLU�IURP�WKH
SXPS���'LVSRVH�RI�WKH�RLO�UHVHUYRLU�SURSHUO\�

�� 3ODFH�D�QHZ�RLO�UHVHUYRLU��3�1��������������LQ�WKH�FDYLW\�LQ
WKH�ERWWRP�RI�WKH�SXPS�

�� &KHFN�WKH�FRQGLWLRQ�RI�WKH�9LWRQ�2�ULQJ���,I�LW�KDV�DQ\�QLFNV�RU
EUHDNV��UHSODFH�LW�ZLWK�D�QHZ�RQH�

�� 5HLQVWDOO�WKH�2�ULQJ�DQG�ORFNLQJ�FDS���7LJKWHQ�WKH�ORFNLQJ�FDS
VHFXUHO\�ZLWK�D�ODUJH�VFUHZGULYHU�

*R�RQ�WR�WKH�QH[W�WRSLF���5HLQVWDOOLQJ�WKH�7XUERPROHFXODU
3XPS�

5.7.3 Reinstalling the Turbomolecular Pump

7R�UHLQVWDOO�WKH�WXUERPROHFXODU�SXPS��SURFHHG�DV�IROORZV��VHH
)LJXUH�������

1. Check the condition of the Viton O-rings around the two openings
on the bottom of the vacuum manifold.  (Use a small flashlight to
illuminate the O-rings.)  If they have any nicks or breaks, replace
them with new ones (P/N 00107-11100).
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2. Place the turbomolecular pump on the turbomolecular pump rails.

3. Slide the turbomolecular pump into position under the openings
in the vacuum manifold.

4. With a 5/16-in. ball driver or Allen wrench, carefully tighten the
four socket screws that hold the turbomolecular pump to the
vacuum manifold.  Do not overtighten the screws.

5. Place the centering ring in the end of the vacuum hose.
Reconnect the vacuum hose (with the centering ring in place) to
the turbomolecular pump.  Tighten the red hose clamp (Edwards,
KF20) that secures the vacuum hose to the turbomolecular
pump.

6. Reconnect the turbomolecular pump power cable.

7. If necessary, reconnect the vacuum hoses to the foreline union.
Tighten the clamping rings to secure the vacuum hoses to the
foreline union.

8. Reinstall the top cover of the MS detector by following the
procedure in the topic Reinstalling the Top Cover of the MS
Detector on page 5-59.

9. Close the left and right front doors of MS detector.

10. Reconnect any tubing between the syringe pump and the API
source that you disconnected earlier.

11. Restart the system as described in the topic Starting Up the
System After a Complete Shutdown in the System Shutdown,
Startup, and Reset chapter.
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5.8 Cleaning the Fan Filter

<RX�QHHG�WR�FOHDQ�WKH�IDQ�ILOWHU��ORFDWHG�RQ�WKH�UHDU�RI�WKH�06
GHWHFWRU��HYHU\�IRXU�PRQWKV���7R�FOHDQ�WKH�IDQ�ILOWHU��SURFHHG�DV
IROORZV�

�� 5HPRYH�WKH�IDQ�ILOWHU�E\�UHDFKLQJ�EHKLQG�WKH�06�GHWHFWRU�DQG
SXOOLQJ�WKH�IDQ�ILOWHU�RXW�WR�WKH�ULJKW�

�� :DVK�WKH�IDQ�ILOWHU�LQ�D�VROXWLRQ�RI�VRDS�DQG�ZDWHU�

�� 5LQVH�WKH�IDQ�ILOWHU�ZLWK�WDS�ZDWHU�

�� 6TXHH]H�WKH�ZDWHU�IURP�WKH�IDQ�ILOWHU�DQG�DOORZ�LW�WR�DLU�GU\�

�� :KHQ�WKH�IDQ�ILOWHU�LV�FRPSOHWHO\�GU\��UHLQVWDOO�LW�RQ�WKH�UHDU
RI�WKH�06�GHWHFWRU�>RU�UHSODFH�LW�ZLWK�D�QHZ�RQH
�3�1�������������@�
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6. SYSTEM SHUTDOWN, STARTUP, AND RESET

0DQ\�PDLQWHQDQFH�SURFHGXUHV�IRU�WKH�/&4�V\VWHP�UHTXLUH�WKDW
WKH�06�GHWHFWRU�EH�VKXW�GRZQ�FRPSOHWHO\���,Q�DGGLWLRQ��WKH�/&4
FDQ�EH�SODFHG�LQ�6WDQGE\�LI�WKH�V\VWHP�LV�QRW�WR�EH�XVHG�IRU���
KRXUV�RU�PRUH�

In this chapter procedures are provided to do the following:

• 6KXW�GRZQ�WKH�V\VWHP�LQ�DQ�HPHUJHQF\

• 3ODFH�WKH�V\VWHP�LQ�VWDQGE\�FRQGLWLRQ

• 6KXW�GRZQ�WKH�V\VWHP�FRPSOHWHO\

• 6WDUW�XS�WKH�V\VWHP�DIWHU�D�FRPSOHWH�VKXWGRZQ

• 5HVHW�WKH�06�GHWHFWRU

• 5HVHW�WKH�WXQH�DQG�FDOLEUDWLRQ�SDUDPHWHUV�WR�WKHLU�GHIDXOW
YDOXHV

• 5HVHW�WKH�GDWD�V\VWHP

• 7XUQ�RII�VHOHFWHG�06�GHWHFWRU�FRPSRQHQWV

�
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6.1 Shutting Down the System in an
Emergency

If you need to turn off the MS detector in an emergency, place the
main power circuit breaker switch, located on the power panel on the
right side panel of the MS detector (see )LJXUH����), in the Off (O)
position.  This turns off all power to the MS detector, including the
vacuum pumps.  Although removing power abruptly will not harm any
component within the system, this is not the recommended shutdown
procedure to follow.  Refer to the Shutting Down the System
Completely topic, on page 6-5, for the recommended procedure.

To turn off the LC, autosampler, and computer in an emergency, use
the on/off switches on the LC, autosampler, and computer.

Figure 6-1.  Power panel, showing the Reset button, electronics service
switch, and the main power circuit breaker switch

MAIN POWER
CIRCUIT BREAKER

SWITCH

 ELECTRONICS
SERVICE SWITCH

RESET BUTTON
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6.2 Placing the System in Standby
Condition

The LCQ system does not need to be shut down completely if you are
not going to use it for a short period of time, such as overnight or over
weekends.  When you are not going to operate the system for 12
hours or more, you can leave the system in a standby condition.

Use the following procedure to place the LCQ system in the standby
condition:

1. Wait until data acquisition, if any, is complete.

2. Turn off the flow of sample solution from the LC to the API
source, as follows:

D� In the Tune Plus window, choose Setup | LC Pump (or click
on the LC button).  The LC Pump dialog box appears.

E� Select the 2II RSWLRQ�EXWWRQ.  Then click on OK to stop the
LC pump.

1RWH���)RU�LQVWUXFWLRQV�RQ�KRZ�WR�RSHUDWH�WKH�/&�IURP�WKH�IURQW
SDQHO��UHIHU�WR�WKH�PDQXDO�WKDW�FDPH�ZLWK�WKH�/&�

8. From the Tune Plus window, choose Control | Standby �RU�FOLFN
RQ�WKH�2Q�6WDQGE\�EXWWRQ��WR�SXW�WKH�06�GHWHFWRU�LQ�6WDQGE\.
:KHQ�\RX�FKRRVH�&RQWURO�_�6WDQGE\��WKH�/&4�turns off the
electron multiplier, conversion dynode, 8 kV power to the API
source, ring electrode RF voltage, and octapole RF voltage.  LCQ
also turns off the auxiliary gas and sets the sheath gas flow to 20
units.  See Table 6-1 on page
6-17 for the On/Off status of MS detector components when the
06�GHWHFWRU�LV�LQ�WKH�VWDQGE\�FRQGLWLRQ.  The System LED on
the front panel of the MS detector is illuminated yellow when the
system is in Standby.

9. Flush the spray shield and the entrance end of the heated
capillary of the API source as describe in the topic Flushing the
Spray Shield and Heated Capillary in the MS Detector
Maintenance chapter.  Cap the heated capillary with the septum.
Leave the API flange withdrawn from the spray shield.
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10. Purge the rotary-vane pump oil as described in the topic Purging
the Rotary-Vane Pump Oil in the MS Detector Maintenance
chapter.

��� /HDYH�WKH�06�GHWHFWRU�SRZHU�RQ�

��� /HDYH�WKH�/&�SRZHU�RQ�

��� /HDYH�WKH�DXWRVDPSOHU�SRZHU�RQ�

��� /HDYH�WKH�GDWD�V\VWHP�SRZHU�RQ�
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6.3 Shutting Down the System Completely

The LCQ system does not need to be shut down completely if you are
not going to use it for a short period of time, such as overnight or over
weekends.  (See the topic Placing the System in Standby
Condition, above.)  Shut down the system completely only if it is to
be unused for an extended period or if it must be shut down for a
maintenance or service procedure.

Use the following procedure to shut down the LCQ system
completely:

1. Turn off the flow of sample solution from the LC (or other sample
introduction device).

1RWH���)RU�LQVWUXFWLRQV�RQ�KRZ�WR�RSHUDWH�WKH�/&�IURP�WKH�IURQW
SDQHO��UHIHU�WR�WKH�PDQXDO�WKDW�FDPH�ZLWK�WKH�/&�

8. From the Tune Plus window, choose Control | Standby �RU�FOLFN
RQ�WKH�2Q�6WDQGE\�EXWWRQ��WR�SXW�WKH�06�GHWHFWRU�LQ�6WDQGE\.
:KHQ�\RX�FKRRVH�&RQWURO�_�6WDQGE\��WKH�/&4�turns off the
electron multiplier, conversion dynode, 8 kV power to the API
source, main RF voltage, and octapole RF voltage.

9. Place the electronics service switch, located on the power panel
(see Figure 6-1 on page 6-2), in the Service (OFF, O) position.
Power to the non-vacuum system electronics is turned off when
you place the electronics service switch in the Service (OFF, O)
position.  The LCQ also turns off the sheath gas and auxiliary gas
flows to the API source.

��� 3ODFH�WKH�PDLQ�SRZHU�FLUFXLW�EUHDNHU�VZLWFK��ORFDWHG�RQ�WKH
SRZHU�SDQHO��)LJXUH�������LQ�WKH�2II��2��SRVLWLRQ���:KHQ�\RX
SODFH�WKH�PDLQ�SRZHU�FLUFXLW�EUHDNHU�VZLWFK�LQ�WKH�2II��2�
SRVLWLRQ��WKH�IROORZLQJ�RFFXUV�

• $OO�SRZHU�WR�WKH�06�GHWHFWRU��LQFOXGLQJ�WKH
WXUERPROHFXODU�SXPS�DQG�URWDU\�YDQH�SXPS��LV�WXUQHG�RII�
�$OO�/('V�RQ�WKH�IURQW�SDQHO�RI�WKH�06�GHWHFWRU�DUH�RII��

• 7KH�EDWWHU\�EDFNXS�RQ�WKH�9HQW�'HOD\�3&%�SURYLGHV
SRZHU�WR�WKH�YHQW�YDOYH�IRU����V���$IWHU����V��D�FLUFXLW�RQ
WKH�9HQW�'HOD\�3&%�WLPHV�RXW��DQG�SRZHU�WR�WKH�YHQW
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YDOYH�VROHQRLG�LV�VKXW�RII���:KHQ�SRZHU�WR�WKH�YHQW�YDOYH
VROHQRLG�LV�VKXW�RII��WKH�YHQW�YDOYH�RSHQV�DQG�WKH�YDFXXP
PDQLIROG�LV�YHQWHG�WR�ILOWHUHG�DLU���<RX�FDQ�KHDU�D�KLVVLQJ
VRXQG�DV�WKH�DLU�SDVVHV�WKURXJK�WKH�DLU�ILOWHU�

• $IWHU�DERXW���PLQ��WKH�YDFXXP�PDQLIROG�LV�DW�DWPRVSKHULF
SUHVVXUH�

11. Unplug the power cord for the MS detector.

:$51,1*���$OORZ�KHDWHG�FRPSRQHQWV�WR�FRRO�EHIRUH�VHUYLFLQJ
WKHP�

:$5181*���:DUWHQ�6LH�HUKLW]WH�.RPSRQHQWHQ�HUVW��QDFKGHP
GLHVH�VLFK�DEJHN�KOW�KDEHQ�

$9(57,66(0(17���3HUPHWWUH�DX[�FRPSRVDQWV�FKDXIIpV�GH
UHIURLGLU�DYDQW�G
\�HIIHFWXHU�WRXW�VHUYLFH�

1RWH���,I�\RX�DUH�SODQQLQJ�WR�SHUIRUP�URXWLQH�RU�SUHYHQWLYH�V\VWHP
PDLQWHQDQFH�RQ�WKH�06�GHWHFWRU�RQO\��\RX�GR�QRW�QHHG�WR�WXUQ�RII
WKH�/&��GDWD�V\VWHP��DQG�DXWRVDPSOHU���,Q�WKLV�FDVH��WKH�VKXWGRZQ
SURFHGXUH�LV�FRPSOHWHG���+RZHYHU��LI�\RX�GR�QRW�SODQ�WR�RSHUDWH
\RXU�V\VWHP�IRU�DQ�H[WHQGHG�SHULRG�RI�WLPH��ZH�UHFRPPHQG�WKDW
\RX�WXUQ�RII�WKH�/&��GDWD�V\VWHP��DQG�DXWRVDPSOHU�DV�GHVFULEHG�LQ
VWHSV���WKURXJK����EHORZ�

6. Turn off the LC.  Follow the procedure described in the manual
that came with the LC.

7. Turn off the helium damping gas supply at the tank.
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8. Turn off the nitrogen supply at the tank.

• If you have Windows NT 3.5 installed on your data system, go to
step 10.

• If you have Windows NT 4.0 installed on your data system, go on
to the next step.

9. Turn off the data system with Windows NT 4.0 as follows:

a. Click on the Start button and choose Shut Down.  The Shut
Down Windows dialog box appears.

b. Select the Shut down the computer option button, and then
click on Yes to start the Windows NT shutdown procedure.

c. When the Windows NT shutdown procedure tells you that it
is safe to turn off the computer, turn off the monitor and
computer by using the on/off switches.

 Go to step 11.

10. Turn off the data system with Windows NT 3.5 as follows:

a. In the Windows NT Program Manager window, choose
File | Shutdown.  The Shutdown Computer dialog box
appears.

b. Select the Shutdown option, and then click on OK to start
the Windows NT shutdown procedure.

c. When the Windows NT shutdown procedure tells you that it
is safe to turn off the computer, turn off the monitor and
computer by using the on/off switches.

11. Turn off the printer by using the on/off switch.

12. Turn off the (optional) autosampler by using the main power
on/off switch.



SYSTEM SHUTDOWN, STARTUP, AND RESET
Starting Up the System after a Complete Shutdown

6-8        Finnigan:  LCQ MS Detector Hardware Manual

6.4 Starting Up the System after a Complete
Shutdown

To start up the LCQ system after it has been shut down completely,
you need to do the following:

• 6WDUW�XS�WKH�/&

• 6WDUW�XS�WKH�GDWD�V\VWHP

• 6WDUW�XS�WKH�06�GHWHFWRU

• 6WDUW�XS�WKH��RSWLRQDO��DXWRVDPSOHU

• 6HW�XS�FRQGLWLRQV�IRU�RSHUDWLRQ

6.4.1 Starting Up the LC

 To start up the LC, follow the startup proceedure described in the
manual that came with the LC.  If necessary, configure the LC as
described in Appendix A: Control of External Devices.  Do not turn
on the liquid flow to the MS detector.

6.4.2 Starting Up the Data System

Use the following procedure to start up the data system:

1. Turn on the monitor, computer, and printer.

�� 2EVHUYH�WKH�:LQGRZV�17�VWDUWXS�SURFHGXUH�RQ�WKH�PRQLWRU�
:KHQ�\RX�DUH�SURPSWHG�WR�VHOHFW�WKH�RSHUDWLQJ�V\VWHP�WR
VWDUW��XVH�WKH�DUURZ�NH\�WR�VHOHFW�Windows NT Workstation�
7KHQ�SUHVV�<Enter>�

3. Press <Ctrl>-<Alt>-<Del> when you are prompted to do so.
Then, click on OK or enter your password (if you have one) in the
Welcome dialog box (Windows NT 3.5) or Logon Information
dialog box (Windows NT 4.0) to complete the start up procedure.



SYSTEM SHUTDOWN, STARTUP, AND RESET
Starting Up the System after a Complete Shutdown

Finnigan:  LCQ MS Detector Hardware Manual       6-9

6.4.3 Starting Up the MS Detector

Use the following procedure to start up the MS detector.

1RWH���7KH�GDWD�V\VWHP�PXVW�EH�UXQQLQJ�EHIRUH�\RX�VWDUW�XS�WKH
06�GHWHFWRU���7KH�06�GHWHFWRU�ZLOO�QRW�RSHUDWH�XQWLO�VRIWZDUH�LV
UHFHLYHG�IURP�WKH�GDWD�V\VWHP�

1. Turn on the flows of helium and nitrogen at the tanks if they are
off.

2. Make sure that the main power circuit breaker switch is in the
Off (O) position and the electronics service switch is in the
Service (OFF, O) position.

3. Plug in the power cord for the MS detector.

4. Place the main power circuit breaker switch in the On (|) position.
When you place the main power circuit breaker switch in the On
(|) position, the rotary-vane pump and the turbomolecular pump
are started.  All LEDs on the MS detector front panel are off.

5. Place the electronics service switch in the Normal (ON, |)
position.  When you place the electronics service switch in the
Normal (ON, |) position, the following occurs:

• The Power LED on the MS detector front panel is illuminated
green to indicate that power is provided to the MS detector
electronics.  (The electron multiplier, conversion dynode, 8 kV
power to the API source, main RF voltage, and octapole RF
voltage remain off.)

• The embedded computer reboots.  After several seconds the
Communication LED on the front panel is illuminated yellow to
indicate that the data system and the MS detector have
started to establish a communication link.

• After several more seconds, the Communication LED is
illuminated green to indicate that the data system and the MS
detector have established a communication link.  Software for
the operation of the MS detector is then transferred from the
data system to the MS detector.
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• After 4 or 5 minutes, the System LED is illuminated yellow to
indicate that the software transfer from the data system to the
MS detector is complete and that the instrument is in Standby.

1RWH���7KH�9DFXXP�/('�RQ�WKH�IURQW�SDQHO�RI�WKH�06�GHWHFWRU�LV
LOOXPLQDWHG�JUHHQ�RQO\�LI�WKH�SUHVVXUH�LQ�WKH�YDFXXP�PDQLIROG�LV
EHORZ�WKH�PD[LPXP�DOORZDEOH�SUHVVXUH����×������7RUU�LQ�WKH
DQDO\]HU�UHJLRQ��DQG���7RUU�LQ�WKH�FDSLOODU\�VNLPPHU�UHJLRQ���DQG
WKH�VDIHW\�LQWHUORFN�VZLWFK�RQ�WKH�$3,�VRXUFH�LV�GHSUHVVHG��WKDW�LV�
WKH�$3,�IODQJH�LV�VHFXUHG�WR�WKH�VSUD\�VKLHOG��

If you have an autosampler, go on to the next topic:  Starting Up the
Autosampler.  If you do not have an autosampler, go to the topic:
Setting Up Conditions for Operation.

6.4.4 Starting Up the Autosampler

To start up the autosampler, place the main power switch on the
autosampler in the on position.  ,I�QHFHVVDU\��FRQILJXUH�WKH
DXWRVDPSOHU�DV�GHVFULEHG�LQ�$SSHQGL[�$��&RQWURO�RI�([WHUQDO
'HYLFHV���For procedures for placing sample vials, preparing solvent
and waste bottles, installing syringes, etc., refer to the manual that
came with the autosampler.

6.4.5 Setting Up Conditions for Operation

 <RX�QHHG�WR�GR�WKH�IROORZLQJ�WR�VHW�XS�\RXU�/&4�IRU�RSHUDWLRQ�

�� %HIRUH�\RX�EHJLQ�GDWD�DFTXLVLWLRQ�ZLWK�\RXU�/&4�V\VWHP��\RX
QHHG�WR�DOORZ�WKH�V\VWHP�WR�SXPS�GRZQ�IRU�DW�OHDVW���KRXU�
2SHUDWLRQ�RI�WKH�V\VWHP�ZLWK�H[FHVVLYH�DLU�DQG�ZDWHU�LQ�WKH
YDFXXP�PDQLIROG�FDQ�FDXVH�UHGXFHG�VHQVLWLYLW\��WXQLQJ
SUREOHPV��DQG�UHGXFHG�OLIHWLPH�RI�WKH�HOHFWURQ�PXOWLSOLHU�

�� (QVXUH�WKDW�WKH�KHOLXP�SUHVVXUH�DQG�QLWURJHQ�SUHVVXUH�DUH
ZLWKLQ�WKH�RSHUDWLRQDO�OLPLWV��KHOLXP�����±���SVLJ
>����±���N3D@��QLWURJHQ������±���SVLJ�>����±����N3D@��

�� /RRN�DW�WKH�VWDWXV�SDQHO�LQ�WKH�7XQH�3OXV�ZLQGRZ���&KHFN�WR
VHH�LI�WKH�SUHVVXUH�PHDVXUHG�E\�WKH�LRQ�JDXJH�LV�EHORZ�DERXW
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��×�����7RUU��DQG�WKH�SUHVVXUH�PHDVXHG�E\�WKH�&RQYHFWURQ
JDXJH�LV�DURXQG���7RUU���&RPSDUH�WKH�YDOXHV�RI�WKH�RWKHU
SDUDPHWHUV�LQ�WKH�VWDWXV�SDQHO�ZLWK�YDOXHV�WKDW�\RX�UHFRUGHG
SUHYLRXVO\�

�� 6HW�XS�IRU�(6,�RU�$3&,�RSHUDWLRQ�DV�GHVFULEHG�LQ�WKH�/&4
2SHUDWRUªV�0DQXDO�

1RWH���<RX�GR�QRW�QHHG�WR�FDOLEUDWH�RU�WXQH�WKH�/&4�HDFK�WLPH�\RX
UHVWDUW�WKH�/&4�

&DOLEUDWLRQ�SDUDPHWHUV�DUH�LQVWUXPHQW�SDUDPHWHUV�ZKRVH
YDOXHV�GR�QRW�YDU\�ZLWK�WKH�W\SH�RI�H[SHULPHQW���<RX�QHHG�WR
FDOLEUDWH�WKH�/&4�SHUKDSV�RQFH�D�PRQWK��DQG�FKHFN�WKH�FDOLEUDWLRQ
RQFH�D�ZHHN���5HIHU�WR�WKH�/&4�2SHUDWRUªV�0DQXDO�IRU�D
SURFHGXUH�IRU�FDOLEUDWLQJ�WKH�/&4�

7XQH�SDUDPHWHUV�DUH�LQVWUXPHQW�SDUDPHWHUV�ZKRVH�YDOXHV�YDU\
ZLWK�WKH�W\SH�RI�H[SHULPHQW���<RX�QHHG�WR�WXQH�WKH�/&4��RU�FKDQJH
WKH�7XQH�0HWKRG��ZKHQHYHU�\RX�FKDQJH�WKH�W\SH�RI�H[SHULPHQW�
5HIHU�WR�WKH�/&4�2SHUDWRUªV�0DQXDO�IRU�SURFHGXUHV�IRU�WXQLQJ
WKH�/&4�LQ�WKH�(6,�RU�$3&,�PRGH����1RWH�WKDW�/&4�FRPHV�ZLWK
VHYHUDO�VWDQGDUG�7XQH�0HWKRGV�VSHFLILF�IRU�YDULRXV�H[SHULPHQWDO
FRQGLWLRQV��VR�WKDW�WXQLQJ�LV�RIWHQ�QRW�UHTXLUHG�IRU�PDQ\�W\SHV�RI
H[SHULPHQWV�� � �
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6.5 Resetting the MS Detector

,I�FRPPXQLFDWLRQ�EHWZHHQ�WKH�06�GHWHFWRU�DQG�GDWD�V\VWHP
FRPSXWHU�LV�ORVW��LW�PD\�EH�QHFHVVDU\�WR�UHVHW�WKH�06�GHWHFWRU
XVLQJ�WKH�5HVHW�EXWWRQ�RQ�WKH�SRZHU�SDQHO���:KHQ�\RX�SUHVV�WKH
5HVHW�EXWWRQ��DQ�LQWHUXSW�RQ�WKH�&38�3&%�RI�WKH�HPEHGGHG
FRPSXWHU�LV�FUHDWHG���7KLV�FDXVHV�WKH�HPEHGGHG�FRPSXWHU�WR
UHVWDUW�LQWR�D�NQRZQ��GHIDXOW��VWDWH�

7KH�SURFHGXUH�JLYHQ�KHUH�DVVXPHV�WKDW�WKH�06�GHWHFWRU�DQG�GDWD
V\VWHP�FRPSXWHU�DUH�ERWK�SRZHUHG�RQ�DQG�RSHUDWLRQDO���,I�WKH�06
GHWHFWRU��GDWD�V\VWHP�FRPSXWHU��RU�ERWK�DUH�RII��UHIHU�WR�WKH�WRSLF
6WDUWLQJ�8S�WKH�6\VWHP�DIWHU�D�&RPSOHWH�6KXWGRZQ�RQ�SDJH
����

7R�UHVHW�WKH�06�GHWHFWRU��SUHVV�WKH�5HVHW�EXWWRQ�ORFDWHG�RQ�WKH
SRZHU�SDQHO���6HH�)LJXUH�����RQ�SDJH�����IRU�WKH�ORFDWLRQ�RI�WKH
5HVHW�EXWWRQ���:KHQ�\RX�SUHVV�WKH�5HVHW�EXWWRQ��WKH�IROORZLQJ
RFFXUV�

• $Q�LQWHUXSW�RQ�WKH�&38�3&%�RI�WKH�HPEHGGHG�FRPSXWHU
FDXVHV�WKH�HPEHGGHG�FRPSXWHU�WR�UHERRW���$OO�/('V�RQ�WKH
IURQW�SDQHO�RI�WKH�06�GHWHFWRU�DUH�RII�H[FHSW�WKH�3RZHU�/('�

• After several seconds, the Communication LED is illuminated
yellow to indicate that the data system and the MS detector are
starting to establish a communication link.

• After several more seconds, the Communication LED is
illuminated green to indicate that the data system and the MS
detector have established a communication link.  Software for the
operation of the MS detector is then transferred from the data
system to the MS detector.

• After 4 to 5 min the software transfer is complete.  The System
LED is illuminated either green to indicate that the instrument is
functional and the high voltages are on, or yellow to indicate that
the instrument is functional and it is in Standby.
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6.6 Resetting the Tune and Calibration
Parameters to their Default Values

<RX�FDQ�UHVHW�WKH�/&4�WXQH�DQG�FDOLEUDWLRQ�SDUDPHWHUV�WR�WKHLU
GHIDXOW�YDOXHV�DW�DQ\�WLPH���7KLV�IHDWXUH�PD\�EH�XVHIXO�LI�\RX�KDYH
PDQXDOO\�VHW�VRPH�SDUDPHWHUV�WKDW�KDYH�UHVXOWHG�LQ�OHVV�WKDQ
RSWLPXP�SHUIRUPDQFH���7R�UHVHW�WKH�/&4�WXQH�DQG�FDOLEUDWLRQ
SDUDPHWHUV�WR�WKHLU�GHIDXOW�YDOXHV��SURFHHG�DV�IROORZV�

1RWH���0DNH�VXUH�WKDW�WKH�SUREOHPV�WKDW�\RX�DUH�H[SHULHQFLQJ�DUH
QRW�GXH�WR�LPSURSHU�$3,�VRXUFH�VHWWLQJV��VSUD\�YROWDJH��VKHDWK�DQG
DX[LOLDU\�JDV�IORZ��KHDWHG�FDSLOODU\�WHPSHUDWXUH��HWF���EHIRUH
UHVHWWLQJ�WKH�V\VWHP�SDUDPHWHUV�WR�WKHLU�GHIDXOW�YDOXHV�

1. ,Q�WKH�7XQH�3OXV�ZLQGRZ��FKRRVH�File | Restore Factory
Calibration WR�UHVWRUH�WKH�GHIDXOW�FDOLEUDWLRQ�SDUDPHWHUV��RU
FKRRVH�File | Restore Factory Tune Method�WR�UHVWRUH�WKH
GHIDXOW�WXQH�SDUDPHWHUV�

2. To optimize the LCQ system parameters (that is, to calibrate or
tune the system), perform the calibration or tune procedure as
described in the LCQ Operator’s Manual .
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6.7 Resetting the Data System

7KHUH�DUH�WZR�ZD\V�WR�UHVHW�WKH�GDWD�V\VWHP�

• %\�XVLQJ�WKH�:LQGRZV�17�VKXWGRZQ�DQG�UHVWDUW�SURFHGXUH

• %\�SUHVVLQJ�WKH�UHVHW�EXWWRQ�RQ�WKH�SHUVRQDO�FRPSXWHU

,I�SRVVLEOH��XVH�WKH�:LQGRZV�17�����RU�����VKXWGRZQ�DQG�UHVWDUW
SURFHGXUH�WR�VKXW�GRZQ�DQG�UHVWDUW�WKH�GDWD�V\VWHP�VR�WKDW
:LQGRZV�17�FDQ�SURSHUO\�FORVH�DSSOLFDWLRQV�DQG�VDYH�FKDQJHV�WR
ILOHV�

7R�UHVHW�WKH�GDWD�V\VWHP�E\�XVLQJ�WKH�:LQGRZV�17�����VKXWGRZQ
DQG�UHVWDUW�SURFHGXUH��SURFHHG�DV�IROORZV�

1. In the Windows NT Program Manager window, choose
File | Shutdown.  The Shutdown Computer dialog box appears.

2. Select the 6KXWGRZQ�DQG�5HVWDUW option, and then click on OK
to start the Windows NT shutdown and restart procedure.

�� 2EVHUYH�WKH�:LQGRZV�17�VKXWGRZQ�DQG�UHVWDUW�SURFHGXUH�RQ
WKH�PRQLWRU���:KHQ�\RX�DUH�SURPSWHG�WR�VHOHFW�WKH�RSHUDWLQJ
V\VWHP�WR�VWDUW��XVH�WKH�DUURZ�NH\�WR�VHOHFW�:LQGRZV�17
:RUNVWDWLRQ���7KHQ�SUHVV�<Enter>�

4. Press <Ctrl>-<Alt>-<Del> when you are prompted to do so.
Then, click on OK or enter your password (if you have one) in the
Welcome dialog box to complete the shutdown and restart
procedure.

7R�UHVHW�WKH�GDWD�V\VWHP�E\�XVLQJ�WKH�:LQGRZV�17�����VKXWGRZQ
DQG�UHVWDUW�SURFHGXUH��SURFHHG�DV�IROORZV�

1. Click on the Start button and choose Shut Down.  The Shut
Down Windows dialog box appears.

2. Select the Restart the computer option button, and then click on
Yes to start the Windows NT shutdown and restart procedure.

�� 2EVHUYH�WKH�:LQGRZV�17�VKXWGRZQ�DQG�UHVWDUW�SURFHGXUH�RQ
WKH�PRQLWRU���:KHQ�\RX�DUH�SURPSWHG�WR�VHOHFW�WKH�RSHUDWLQJ
V\VWHP�WR�VWDUW��XVH�WKH�DUURZ�NH\�WR�VHOHFW�:LQGRZV�17
:RUNVWDWLRQ���7KHQ�SUHVV�<Enter>�
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4. Press <Ctrl>-<Alt>-<Del> when you are prompted to do so.
Then, click on OK or enter your password (if you have one) in the
Logon Information dialog box to complete the shutdown and
restart procedure.

1RWH���7KH�FRPPXQLFDWLRQV�OLQN�EHWZHHQ�WKH�GDWD�V\VWHP�DQG�WKH
06�GHWHFWRU�VKRXOG�EH�DXWRPDWLFDOO\�UHVWDEOLVKHG�DIWHU�\RX�UHVHW
WKH�GDWD�V\VWHP���:KHQ�WKLV�RFFXUV�WKH�&RPPXQLFDWLRQ�/('�RQ�WKH
IURQW�SDQHO�RI�WKH�06�GHWHFWRU�LV�LOOXPLQDWHG�\HOORZ�DQG�WKHQ
JUHHQ���,I�WKH�V\VWHP�LV�XQDEOH�WR�UHVWDEOLVK�WKH�FRPPXQLFDWLRQV
OLQN��SUHVV�WKH�5HVHW�EXWWRQ�RQ�WKH�SRZHU�SDQHO�RI�WKH�06�GHWHFWRU�

,I�\RX�DUH�XQDEOH�WR�UHVHW�WKH�GDWD�V\VWHP�E\�XVLQJ�WKH�:LQGRZV
17�VKXWGRZQ�DQG�UHVWDUW�SURFHGXUH��SURFHHG�DV�IROORZV�

1. Press the reset button on the personal computer.

�� 2EVHUYH�WKH�:LQGRZV�17�VKXWGRZQ�DQG�UHVWDUW�SURFHGXUH�RQ
WKH�PRQLWRU���:KHQ�\RX�DUH�SURPSWHG�WR�VHOHFW�WKH�RSHUDWLQJ
V\VWHP�WR�VWDUW��XVH�WKH�DUURZ�NH\�WR�VHOHFW�:LQGRZV�17
:RUNVWDWLRQ���7KHQ�SUHVV�<Enter>�

3. Press <Ctrl>-<Alt>-<Del> when you are prompted to do so.
Then, click on OK or enter your password (if you have one) in the
Welcome dialog box (Windows NT 3.5) or Logon Information
dialog box (Windows NT 4.0) to complete the shutdown and
restart procedure.

4. When the shutdown and restart procedure has completed, select
Navigator in the LCQ group to display the Navigator window.

1RWH���7KH�FRPPXQLFDWLRQV�OLQN�EHWZHHQ�WKH�GDWD�V\VWHP�DQG�WKH
06�GHWHFWRU�VKRXOG�EH�DXWRPDWLFDOO\�UHVWDEOLVKHG�DIWHU�\RX�UHVHW
WKH�GDWD�V\VWHP���:KHQ�WKLV�RFFXUV�WKH�&RPPXQLFDWLRQ�/('�RQ�WKH
IURQW�SDQHO�RI�WKH�06�GHWHFWRU�LV�LOOXPLQDWHG�\HOORZ�DQG�WKHQ
JUHHQ���,I�WKH�V\VWHP�LV�XQDEOH�WR�UHVWDEOLVK�WKH�FRPPXQLFDWLRQV
OLQN��SUHVV�WKH�UHVHW�EXWWRQ�RQ�WKH�SRZHU�SDQHO�RI�WKH�06�GHWHFWRU�



SYSTEM SHUTDOWN, STARTUP, AND RESET
Turning Off Selected MS Detector Components

6-16        Finnigan:  LCQ MS Detector Hardware Manual

6.8 Turning Off Selected MS Detector
Components

7KHUH�DUH�ILYH�ZD\V�WKDW�\RX�FDQ�WXUQ�RII�VRPH�RU�DOO�RI�WKH�06
GHWHFWRU�FRPSRQHQWV�

• 7XUQ�RII�LQGLYLGXDO�06�GHWHFWRU�FRPSRQHQWV�IURP�WKH�7XQH
3OXV�ZLQGRZ���7XUQLQJ�RII�LQGLYLGXDO�06�GHWHFWRU�FRPSRQHQWV
PD\�EH�QHFHVVDU\�ZKHQ�WURXEOHVKRRWLQJ�RU�ZKHQ�UXQQLQJ
FHUWDLQ�GLDJQRVWLF�SURFHGXUHV�

• 3ODFH�WKH�06�GHWHFWRU�LQ�6WDQGE\���6WDQGE\�LV�WKH�QRUPDO
FRQGLWLRQ�WR�OHDYH�WKH�06�GHWHFWRU�LQ�ZKHQ�LW�LV�QRW�LQ�XVH�
&KRRVH�Control | Standby �RU�WRJJOH�WKH�2Q�6WDQGE\�EXWWRQ�
IURP�WKH�7XQH�3OXV�ZLQGRZ�WR�SODFH�WKH�06�GHWHFWRU�LQ
6WDQGE\.  $OWHUQDWLYHO\��\RX�FDQ�FKRRVH�Instrument | System
Standby�IURP�WKH�1DYLJDWRU�ZLQGRZ�

• 3ODFH�WKH�06�GHWHFWRU�LQ�WKH�2II�FRQGLWLRQ���7KH�2II�FRQGLWLRQ
LV�VLPLODU�WR�6WDQGE\��H[FHSW�DOO�KLJK�YROWDJH�FRPSRQHQWV�RI�WKH
06�GHWHFWRU�DUH�WXUQHG�RII���&KRRVH�Control | Off IURP�WKH
7XQH�3OXV�ZLQGRZ�WR�SODFH�WKH�06�GHWHFWRU�LQ�WKH�2II
FRQGLWLRQ.��$OWHUQDWLYHO\��\RX�FDQ�FKRRVH�Instrument | System
Off�IURP�WKH�1DYLJDWRU�ZLQGRZ�

• 3ODFH�WKH�HOHFWURQLFV�VHUYLFH�VZLWFK�LQ�WKH�6HUYLFH��2))��2�
SRVLWLRQ���7KH�HOHFWURQLFV�VHUYLFH�VZLWFK�DOORZV�\RX�WR�SHUIRUP
PDLQWHQDQFH�SURFHGXUHV�LQYROYLQJ�QRQ�YDFXXP�V\VWHP
FRPSRQHQWV�RI�WKH�06�GHWHFWRU�

• 3ODFH�WKH�PDLQ�SRZHU�FLUFXLW�EUHDNHU�VZLWFK�LQ�WKH�2II��2�
SRVLWLRQ���3ODFLQJ�WKH�PDLQ�SRZHU�FLUFXLW�EUHDNHU�VZLWFK�LQ�WKH
2II��2��SRVLWLRQ�UHPRYHV�DOO�SRZHU�WR�WKH�06�GHWHFWRU�
LQFOXGLQJ�WKH�YDFXXP�V\VWHP�

7KH�RQ�RII�VWDWXV�RI�06�GHWHFWRU�FRPSRQHQWV��YROWDJHV��DQG�JDV
IORZV�LV�VXPPDUL]HG�LQ�7DEOH�����
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Table 6-1.  On/Off Status of MS Detector Components, Voltages, and Gas Flows

MS detector component Standby Off Electronics
service switch in
Service (OFF,O)
position

Main power
circuit breaker
switch in Off (O)
position

Electron multiplier Off Off Off Off

Conversion dynode Off Off Off Off

Mass analyzer RF/waveform
voltages

Off Off Off Off

Mass analyzer dc offset
voltage

On Off Off Off

Octapole RF voltage Off Off Off Off

Octapole dc offset voltage On Off Off Off

Interoctapole lens On Off Off Off

Tube lens On Off Off Off

Heated capillary heater On On Off Off

Heated capillary dc offset On Off Off Off

Corona discharge needle Off Off Off Off

APCI vaporizer Off Off Off Off

ESI needle Off Off Off Off

Sheath gas On (20 units) Off Off Off

Auxiliary gas Off Off Off Off

Helium damping gas On On On On

Vent valve Closed Closed Closed Open (after 30 s)

Turbomolecular pump On On On Off

Rotary-vane pump On On On Off

Vent Delay PCB On On On Off (after 30 s)

Embedded computer On On Off Off

Turbomolecular Pump
Controller

On On On Off

Power supply, electron
multiplier

Off Off Off Off

Power supply, conversion
dynode

Off Off Off Off
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MS detector component Standby Off Electronics
service switch in
Service (OFF,O)
position

Main power
circuit breaker
switch in Off (O)
position

Power supply, 8 kV Off Off Off Off

Power supply, +5, ±15, +24 V
dc switching

On On Off Off

Power supply, +36, -28 V dc
switching

On On Off Off

Power supply, +24 V dc
keep alive

On On On Off

Power supply, +180 V dc On On Off Off

Power supply, ±130 V dc On Off Off Off

Power supply, +36 V dc On Off Off Off

Power supply, ±20 V dc On On Off Off

Power supply, ±215 V dc On Off Off Off

Power supply, 24 V ac On On Off Off

Power supply, 4 V ac On On Off Off

Power supply, ±330 V dc On Off Off Off

Fan, turbomolecular pump On On On Off

Fan, RF coil On On Off Off

Fans, tower On On Off Off

Fan, embedded computer On On Off Off

Convectron gauge On On Off Off

Ion gauge On On Off Off

Syringe pump Off Off Off Off
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7. DIAGNOSTICS AND PCB AND ASSEMBLY REPLACEMENT

0DQ\�RI�WKH�06�GHWHFWRU�FRPSRQHQWV�FDQ�EH�WHVWHG�E\�WKH�/&4
GLDJQRVWLFV���)LQQLJDQªV�VHUYLFH�SKLORVRSK\�IRU�WKH�/&4�V\VWHP
FDOOV�IRU�WURXEOHVKRRWLQJ�WR�WKH�ORZHVW�SDUW��DVVHPEO\��3&%��RU
PRGXOH�OLVWHG�LQ�WKH�5HSODFHDEOH�3DUWV�FKDSWHU���<RX�VKRXOG
UHSODFH�/&4�FRPSRQHQWV�ZKHQ�LQGLFDWHG�E\�WKH�/&4�GLDJQRVWLFV�
E\�)LQQLJDQ�7HFKQLFDO�6XSSRUW��RU�E\�D�)LQQLJDQ�&XVWRPHU
6XSSRUW�(QJLQHHU�

7KLV�FKDSWHU�FRYHUV�WKH�IROORZLQJ�WRSLFV�

• 5XQQLQJ�WKH�/&4�GLDJQRVWLFV

• 5HSODFLQJ�D�IXVH�LQ�WKH�06�GHWHFWRU

• 5HSODFLQJ�D�3&%�RU�DVVHPEO\�LQ�WKH�06�GHWHFWRU

 

�
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7.1 Running the LCQ Diagnostics

7KH�/&4�GLDJQRVWLFV�LV�XVHG�WR�WHVW�WKH�PDMRU�HOHFWURQLF�FLUFXLWV
ZLWKLQ�WKH�LQVWUXPHQW�DQG�LQGLFDWH�ZKHWKHU�WKH�FLUFXLWV�SDVV�RU
IDLO�WKH�WHVWV���,I�WKHUH�LV�D�SUREOHP�ZLWK�WKH�LQVWUXPHQW
HOHFWURQLFV��WKH�/&4�GLDJQRVWLFV�FDQ�RIWHQ�ORFDWH�WKH�SUREOHP���<RX
FDQ�WKHQ�RIWHQ�FRUUHFW�WKH�SUREOHP�\RXUVHOI�E\�UHSODFLQJ�D�IDXOW\
3&%�RU�DVVHPEO\�

The /&4�GLDJQRVWLFV�does not diagnose problems that are not
electrical in nature.  For example, it does not diagnose poor sensitivity
due to misaligned or dirty components or to improper tuning.
Therefore, it is important to have someone who is familiar with system
operation and basic hardware theory run the diagnostics and use it to
assist in isolating any problems.

Before running the diagnostics, you should consider the following:

• 'LG�WKH�V\VWHP�IDLO�ZKHQ�\RX�ZHUH�UXQQLQJ�VDPSOHV"

• 'LG�SUREOHPV�RFFXU�DIWHU�\RX�SHUIRUPHG�PDLQWHQDQFH�RQ�WKH
LQVWUXPHQW��GDWD�V\VWHP��RU�SHULSKHUDOV"

• 'LG�\RX�FKDQJH�WKH�V\VWHPªV�FRQILJXUDWLRQ��FDEOHV��RU
SHULSKHUDOV�MXVW�EHIRUH�WKH�SUREOHP�RFFXUUHG"

If the answer is yes to the first item above, there is the possibility of a
hardware failure, and running the diagnostics is appropriate.

If the answer is yes to one of the last two items above, the problem is
probably mechanical, not electrical.  Reverify that alignment,
configurations, and cable connections are correct before you run the
/&4�GLDJQRVWLFV.

To run the /&4�GLDJQRVWLFV��SURFHHG�DV�IROORZV�

�� 7XQH�WKH�ULQJ�HOHFWURGH�DQG�RFWDSROH�5)�YROWDJHV�DV�GHVFULEHG
LQ�WKH�WRSLF�7XQLQJ�WKH�5LQJ�(OHFWURGH�DQG�2FWDSROH�5)
9ROWDJHV�LQ�WKH�06�'HWHFWRU�0DLQWHQDQFH�FKDSWHU�

�� ,Q�WKH�7XQH�3OXV�ZLQGRZ��FKRRVH�Diagnostics | Diagnostics�
7KH�'LDJQRVWLFV�GLDORJ�ER[�DSSHDUV���6HH�)LJXUH�����

�� 6HOHFW�RQH�RI�WKH�IROORZLQJ�RSWLRQV�

• To test all of the electronic subsystems (that is, the vacuum
system, power supplies, lenses, ion detection system, and
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RF voltage electronics), click on the All tab and select the
Everything option.

• To test an individual subsystem, click on the tab
corresponding to that subsystem and select the appropriate
options.

4. Select how many times you want to run the tests, and whether or
not you want to print reports or to stop on a failure.

5. Click on the Start button to start the diagnostics.

LCQ starts testing and displays a chronological log of all diagnostic
tests in the Testing text box.  Once testing for a specific subsystem is
completed, LCQ displays either Pass or Fail in the Results group box.
If the LCQ diagnostics indicates a problem, perform the�PDLQWHQDQFH
SURFHGXUH�LQGLFDWHG�E\�WKH�/&4�GLDJQRVWLFV��E\�)LQQLJDQ
7HFKQLFDO�6XSSRUW��RU�E\�D�)LQQLJDQ�&XVWRPHU�6XSSRUW�(QJLQHHU�
)RU�PRUH�LQIRUPDWLRQ�RQ�WKH�/&4�GLDJQRVWLFV��UHIHU�WR�WKH�/&4
RQOLQH�+HOS�

Figure 7-1.  Diagnostics dialog box



DIAGNOSTICS AND PCB AND ASSEMBLY REPLACEMENT
Replacing a Fuse

7-4        Finnigan:  LCQ MS Detector Hardware Manual

7.2 Replacing a Fuse

Fuses protect the various circuits by opening the circuits whenever
overcurrent occurs.  On the MS detector, most of the fuses are
located on the System Control PCB.  Several fuses, however, are
located on the RF Voltage Amplifier PCB, Analyzer Auxiliary PCB, and
Power Module.  The function and current rating of the various fuses
are listed in Table 7-1.

&KHFN�IXVHV�ZKHQ�SRZHU�LV�ORVW�WR�D�IXVHG�VXEV\VWHP�

:$51,1*���$OZD\V�SODFH�WKH�HOHFWURQLFV�VHUYLFH�VZLWFK�LQ�WKH
6HUYLFH��2))��2��SRVLWLRQ��RU�VKXW�GRZQ�WKH�V\VWHP�DQG�GLVFRQQHFW
WKH�SRZHU�FRUG��EHIRUH�\RX�UHSODFH�IXVHV�on the System Control
PCB, RF Voltage Amplifier PCB, or Analyzer Auxiliary PCB�

:$5181*���6FKDOWHQ�6LH�VWHWV�GHQ�+DXSWVFKDOWHU�I�U
(OHNWURQLNWHLOH�DXI�:DUWXQJ��6HUYLFH�2))�2���RGHU�VFKDOWHQ�6LH
GDV�6\VWHP�DE��XQG�]LHKHQ�6LH�GHQ�1HW]VWHFNHU�DE��EHYRU�6LH�HLQH
6LFKHUXQJ�DQ�GHU�)ODFKEDXJUXSSH�GHV�6\VWHPSXOWHV��GHV�5)
9HUVWlUNHUV�RGHU�GHV�+LOIVDQDO\VHJHUlWHV�DXVZHFKVHOQ�

$9(57,66(0(17���3ODFHU�WRXMRXUV�OH�GLVMRQFWHXU�GH
EUDQFKHPHQW�HQ�SRVLWLRQ�6HUYLFH��2))��2���RX�PHWWUH�OH�V\VWqPH
KRUV�WHQVLRQ�HW�GpFRQQHFWHU�OH�FRUGRQ�G
DOLPHQWDWLRQ��DYDQW�GH
UHPSODFHU�XQ�IXVLEOH�VXU�OH�3&%�&RQWU{OH�GH�V\VWqPH��3&%
$PSOLILFDWHXU�5)�RX�3&%�$QDO\VHXU�DX[LOLDLUH�
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Table 7-1.  MS Detector Fuses

Location Fus
e

Circuit Description P/N

System Control
PCB

F1 Octapoles and tube
lens power supplies,
ion gauge grid

0.16 A, time lag, 5 x 20 mm,
250 V

00006-01700

System Control
PCB

F2 Octapoles and tube
lens power supplies

0.16 A, time lag, 5 x 20 mm,
250 V

00006-01700

System Control
PCB

F3 Heated capillary,
octapoles, and mass
analyzer DC offsets

0.16 A, time lag, 5 x 20 mm,
250 V

00006-01700

System Control
PCB

F4 Heated capillary,
octapoles, and mass
analyzer DC offsets

0.16 A, time lag, 5 x 20 mm,
250 V

00006-01700

System Control
PCB

F5 Ion gauge filament 3.15 A, time lag, 5 x 20 mm,
250 V

00006-10510

System Control
PCB

F6 Heated capillary
heater

2.5 A, Type F, 5 x 20 mm,
250 V

00006-11202

System Control
PCB

F7 Conversion dynode
power supply

0.25 A, time lag, 5 x 20 mm,
250 V

00006-11204

System Control
PCB

F8 RF detector power
supply

0.4 A, time lag, 5 x 20 mm,
250 V

00006-05080

System Control
PCB

F9 RF detector power
supply

0.4 A, time lag, 5 x 20 mm,
250 V

00006-05080

System Control
PCB

F10 APCI vaporizer
heater

2.5 A, time lag, 5 x 20 mm,
250 V

00006-09510

RF Voltage
Amplifier PCB

F1 +36 V 1.0 A, quick act, 5 x 20 mm,
250 V

00006-07610

RF Voltage
Amplifier PCB

F2 -28 V 0.5 A, quick act, 5 x 20 mm,
250 V

00006-07608

Analyzer Auxiliary
PCB

F1 -28 V 1.6 A, quick act, 5 x 20 mm,
250 V

00006-08610

Analyzer Auxiliary
PCB

F2 +36 V 1.6 A, quick act, 5 x 20 mm,
250 V

00006-08610

Power Module F1 Voltage select
switch

3.5 A, time lag, 5 x 20 mm,
250 V

00006-10510
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&DXWLRQ���8VH�RQO\�WKH�IXVHV�VSHFLILHG�LQ�7DEOH�������1HYHU�UHSODFH
D�IXVH�ZLWK�D�IXVH�RI�D�GLIIHUHQW�W\SH��YROWDJH��RU�FXUUHQW�UDWLQJ�

1RWH���7R�UHSODFH�WKH�IXVH�LQ�WKH�3RZHU�0RGXOH�\RX�QHHG�WR�UHPRYH
WKH�WRZHU��6\VWHP�&RQWURO�3&%��DQG�HPEHGGHG�FRPSXWHU���'R�QRW
UHSODFH�WKH�IXVH�LQ�WKH�3RZHU�0RGXOH�XQOHVV�\RX�DUH�TXDOLILHG�WR�GR
VR�

7R�UHSODFH�D�IXVH�RQ�WKH�6\VWHP�&RQWURO�3&%��5)�9ROWDJH
$PSOLILHU�3&%��RU�$QDO\]HU�$X[LOLDU\�3&%��SURFHHG�DV�IROORZV�

1. Place the electronics service switch in the Service (OFF, O)
position (or shut down and vent the LCQ system as described in
the topic Shutting Down the System Completely in the System
Shutdown, Startup, and Reset chapter).

:$51,1*���0DNH�VXUH�WKDW�WKH�/&4�HOHFWURQLF�VHUYLFH�VZLWFK�LV
LQ�WKH�6HUYLFH��2))��2��SRVLWLRQ��RU�VKXW�GRZQ�WKH�V\VWHP�DQG
GLVFRQQHFW�WKH�SRZHU�FRUG��EHIRUH�\RX�SURFHHG�

:$5181*���.RQWUROOLHUHQ�6LH��GD��GHU�+DXSWVFKDOWHU�I�U�/&4
(OHNWURQLNWHLOH�DXI�:DUWXQJ��6HUYLFH�2))�2��JHVFKDOWHW�LVW��RGHU
VFKDOWHQ�6LH�GDV�6\VWHP�DE��XQG�]LHKHQ�6LH�GHQ�1HW]VWHFNHU�DE�
EHYRU�6LH�IRUWIDKUHQ�

$9(57,66(0(17���6
DVVXUHU�TXH�OH�GLVMRQFWHXU�GH�EUDQFKHPHQW
/&4�HVW�HQ�SRVLWLRQ�6HUYLFH��2))��2���RX�PHWWUH�OH�V\VWqPH�KRUV
WHQVLRQ�HW�GpFRQQHFWHU�OH�FRUGRQ�G
DOLPHQWDWLRQ��DYDQW�GH
FRQWLQXHU�
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1. Remove the top cover of the MS detector as described in the
topic Removing the Top Cover of the MS Detector in the MS
Detector Maintenance chapter.

• 7R�UHSODFH�D�IXVH�RQ�WKH�6\VWHP�&RQWURO�3&%��JR�WR�VWHS���

• 7R�UHSODFH�D�IXVH�RQ�WKH�5)�9ROWDJH�$PSOLILHU�3&%��JR�WR
VWHS���

• 7R�UHSODFH�D�IXVH�RQ�WKH�$QDO\]HU�$X[LOLDU\�3&%��JR�WR
VWHS���

2. To replace a fuse on the System Control PCB, proceed as
follows.  See Figure 7-2 for the location of the System Control
PCB and its fuses.

a. Remove the right side cover of the MS detector as follows:

i. Loosen the fastener that secures the right side cover to
the chassis of the MS detector.

ii. Slide the side cover back about 1.25 cm (0.5 in.), and
then lift it out and away from the MS detector.

b. Remove the protective cover on the System Control PCB as
follows:

i. Insert a finger into the finger hole on the left side of the
cover.

ii. Pull out on the cover to detach the tabs on the cover
from the slots in the MS detector chassis.

&DXWLRQ���7R�SUHYHQW�GDPDJH�WR�WKH�HOHFWURQLFV�GXH�WR�HOHFWURVWDWLF
GLVFKDUJH��DWWDFK�DQ�HOHFWURVWDWLF�GLVFKDUJH��(6'��VWUDS�WR�\RXU
ZULVW�EHIRUH�FRQWLQXLQJ�

c. Locate and replace the defective fuse on the System Control
PCB with a fuse of the same type, voltage, and current
rating.  Refer to Table 7-1.
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 Figure 7-2.  System Control PCB, showing the location of the fuses

d. Reinstall the protective cover over the System Control PCB
as follows:

i. Insert the three tabs on the left side of the cover into the
corresponding three slots in the MS detector chassis.

ii. Swing the right side of the cover toward the chassis until
the tabs in the cover insert and lock into the slots in the
chassis.

H� 5HLQVWDOO�WKH�ULJKW�VLGH�FRYHU�RI�WKH�06�GHWHFWRU�DV
IROORZV�

L� 3ODFH�WKH�FRYHU�DJDLQVW�WKH�ULJKW�VLGH�RI�WKH�06
GHWHFWRU�VXFK�WKDW�WKH�VWXGV�RQ�WKH�FRYHU�LQVHUW�LQWR
WKH�JXLGH�VORWV�LQ�WKH�06�GHWHFWRU�FKDVVLV�

ii. Slide the side cover forward about 1.25 cm (0.5 in.) until
the studs on the cover lock in the guide slots.

LLL� 7LJKWHQ�E\�KDQG�WKH�IDVWHQHU�WKDW�VHFXUHV�WKH�VLGH
FRYHU�WR�WKH�FKDVVLV�RI�WKH�06�GHWHFWRU�

FUSES
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 *R�WR�VWHS���

�� 7R�UHSODFH�D�IXVH�RQ�WKH�5)�9ROWDJH�$PSOLILHU�3&%��SURFHHG�DV
IROORZV���6HH�)LJXUH�����RQ�SDJH������IRU�WKH�ORFDWLRQ�RI�WKH�5)
9ROWDJH�$PSOLILHU�3&%�

D� :LWK�D�3KLOOLSV�VFUHZGULYHU��ORRVHQ�WKH�HLJKW�VFUHZV�WKDW
KROG�WKH�PHWDO�FRYHU�WR�WKH�5)�9ROWDJH�$PSOLILHU�3&%�
5HPRYH�WKH�FRYHU�

b. Locate and replace the defective fuse on the RF Voltage
Amplifier PCB with a fuse of the same type, voltage, and
current rating.  Refer to Table 7-1.

c. Place the metal cover over the RF Voltage Amplifier PCB.
With a Phillips screwdriver, tighten the eight screws that
secure the cover.

 *R�WR�VWHS���

�� 7R�UHSODFH�D�IXVH�RQ�WKH�$QDO\]HU�$X[LOLDU\�3&%��SURFHHG�DV
IROORZV���6HH�)LJXUH�����RQ�SDJH������IRU�WKH�ORFDWLRQ�RI�WKH
$QDO\]HU�$X[LOLDU\�3&%�

D� 'LVFRQQHFW�WKH�VHYHQ�FDEOHV�WKDW�FRQQHFW�WR�WKH�WRS�RI�WKH
$QDO\]HU�$X[LOLDU\�3&%����7KUHH�FRD[LDO�FDEOHV�FRPH�IURP
WKH�$QDO\]HU�3&%��RQH�FRD[LDO�FDEOH�FRPHV�IURP�WKH
:DYHIRUP�''6�3&%�LQ�WKH�HPEHGGHG�FRPSXWHU��RQH
FRD[LDO�FDEOH�FRPHV�IURP�WKH�:DYHIRUP�$PSOLILHU�3&%�
RQH�ULEERQ�FDEOH�FRPHV�IURP�WKH�6\VWHP�&RQWURO�3&%��DQG
RQH�FDEOH�FRPHV�IURP�WKH�'F�5LQJ�)LOWHU�3&%��

E� :LWK�D�3KLOOLSV�VFUHZGULYHU��ORRVHQ�WKH�VL[�VFUHZV�WKDW
KROG�WKH�PHWDO�FRYHU�WR�WKH�$QDO\]HU�$X[LOLDU\�3&%�
5HPRYH�WKH�SURWHFWLYH�FRYHU�WR�H[SRVH�WKH�$QDO\]HU
$X[LOLDU\�3&%�

c. Locate and replace the defective fuse on the Analyzer
Auxiliary PCB with a fuse of the same type, voltage, and
current rating.  Refer to Table 7-1.

d. Reinstall the protective cover on the Analyzer Auxiliary PCB.
With a Phillips screwdriver, tighten the six screws that hold
the metal cover to the Analyzer Auxiliary PCB.

e. Reconnect the seven cables that connect to the top of the
Analyzer Auxiliary PCB.  (Three coaxial cables come from
the Analyzer PCB, one coaxial cable comes from the



DIAGNOSTICS AND PCB AND ASSEMBLY REPLACEMENT
Replacing a Fuse

7-10        Finnigan:  LCQ MS Detector Hardware Manual

Waveform DDS PCB in the embedded computer, one coaxial
cable comes from the Waveform Amplifier PCB, one ribbon
cable comes from the System Control PCB, and one cable
comes from the Dc Ring Filter PCB.)

6. Reinstall the top cover of the MS detector as described in the
topic Reinstalling the Top Cover of the MS Detector in the MS
Detector Maintenance chapter.

7. Place the electronics service switch in the Normal (ON, | )
position.

8. Run the LCQ diagnostics to verify that the system is operational.



DIAGNOSTICS AND PCB AND ASSEMBLY REPLACEMENT
Replacing PCBs and Assemblies in the MS Detector

Finnigan:  LCQ MS Detector Hardware Manual        7-11

7.3 Replacing PCBs and Assemblies in the
MS Detector

3&%V�DQG�DVVHPEOLHV�LQ�WKH�06�GHWHFWRU�IRU�ZKLFK�UHSODFHPHQW
SURFHGXUHV�DUH�SUHVHQWHG�LQ�WKLV�FKDSWHU�FDQ�EH�FDWHJRUL]HG�DV
IROORZV�

• 3&%V�DQG�DVVHPEOLHV�WKDW�DUH�LQ�WKH�WRZHU

• 3&%V�WKDW�DUH�LQ�WKH�HPEHGGHG�FRPSXWHU

• 3&%V�DQG�DVVHPEOLHV�WKDW�DUH�DFFHVVLEOH�IURP�WKH�WRS�RI�WKH
06�GHWHFWRU

• 3&%V�DQG�DVVHPEOLHV�WKDW�DUH�DFFHVVLEOH�IURP�WKH�ULJKW�VLGH�RI
WKH�06�GHWHFWRU

• 3&%V�DQG�DVVHPEOLHV�WKDW�DUH�DFFHVVLEOH�IURP�WKH�OHIW�VLGH�RI
WKH�06�GHWHFWRU

• 3&%V�DQG�DVVHPEOLHV�WKDW�DUH�DFFHVVLEOH�IURP�WKH�UHDU�RI�WKH
06�GHWHFWRU

:$51,1*���:LWK�WKH�HOHFWURQLFV�VHUYLFH�VZLWFK�LQ�WKH�6HUYLFH
�2))��2��SRVLWLRQ��SRZHU�LV�VWLOO�VXSSOLHG�WR�WKH�URWDU\�YDQH�SXPS�
7XUERPROHFXODU�3XPS�&RQWUROOHU��WXUERPROHFXODU�SXPS�
WXUERPROHFXODU�SXPS�IDQ������9�NHHS�DOLYH�SRZHU�VXSSO\��YHQW
YDOYH��DQG�9HQW�'HOD\�3&%���7KXV��EHIRUH�WKHVH�FRPSRQHQWV�FDQ�EH
VHUYLFHG��WKH�PDLQ�SRZHU�FLUFXLW�EUHDNHU�VZLWFK�PXVW�EH�SODFHG�LQ
WKH�2))��2��SRVLWLRQ�DQG�WKH�SRZHU�FRUG�PXVW�EH�XQSOXJJHG�IURP
WKH�SRZHU�RXWOHW�

:$5181*���6HOEVW�ZHQQ�GHU�+DXSWVFKDOWHU�I�U�(OHNWURQLNWHLOH
DXI�:DUWXQJ��2))�2��JHVWHOOW�LVW��ZHUGHQ�GLH�IROJHQGHQ�7HLOH�QRFK
PLW�6WURP�YHUVRUJW��'UHKVFKLHEHUSXPSH��7XUERSXPSHQUHJOHU�
7XUERSXPSH��7XUERSXPSHQJHEOlVH������9�XQWHUEUHFKXQJVIUHLH
6WURPYHUVRUJXQJ��:UDVHQNODSSH��)ODFKEDXJUXSSH�]XU
$E]XJVYHU]|JHUXQJ��9RU�:DUWXQJVDUEHLWHQ�DQ�GLHVHQ
.RPSRQHQWHQ�PX��GDKHU�GHU�1HW]VFKDOWHU�DXI�2))��2��JHVWHOOW
XQG�GHU�1HW]VWHFNHU�YRQ�GHU�6WURPYHUVRUJXQJ�DEJH]RJHQ�ZHUGHQ�
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$9(57,66(0(17���/RUVTXH�OH�GLVMRQFWHXU�GH�EUDQFKHPHQW�HVW
HQ�SRVLWLRQ�6HUYLFH��2))��2���O
DOLPHQWDWLRQ�UHVWH�SUpVHQWH�j�OD
SRPSH�j�SDOHWWHV��DX�FRQWU{OHXU�GH�OD�WXUER�SRPSH��j�OD�WXUER�
SRPSH��DX�YHQWLODWHXU�GH�OD�WXUER�SRPSH��DX�EORF�G
HQWUHWLHQ
G
DOLPHQWDWLRQ�����9��j�OD�YDQQH�G
pYHQW�HW�DX�3&%�'pODL�GH�YDQQH�
$LQVL��DYDQW�G
HIIHFWXHU�WRXW�VHUYLFH�VXU�FHV�FRPSRVDQWV��OH
GLVMRQFWHXU�G
DOLPHQWDWLRQ�SULQFLSDOH�GRLW�rWUH�PLV�HQ�SRVLWLRQ�2II
�2��HW�OH�FRUGRQ�G
DOLPHQWDWLRQ�GRLW�rWUH�GpEUDQFKp�GH�OD�SULVH�GH
FRXUDQW�

&DXWLRQ���1HYHU�LQVHUW�D�WHVW�SUREH��IRU�H[DPSOH��DQ�RVFLOORVFRSH
SUREH��LQWR�WKH�VRFNHWV�RI�IHPDOH�FDEOH�FRQQHFWRUV�RQ�3&%V���7KLV
FDQ�GDPDJH�WKH�VRFNHWV�

7.3.1 Replacing PCBs and Assemblies in the
Tower

7KH�IROORZLQJ�3&%V�DQG�DVVHPEOLHV�DUH�LQVWDOOHG�LQ�WKH�WRZHU���6HH
)LJXUH�����

• ���9��±���9������9�GF�DQG�����9������9�GF VZLWFKLQJ�SRZHU
VXSSOLHV

• 7XUERPROHFXODU�3XPS�&RQWUROOHU

• ��N9�SRZHU�VXSSO\

• 3RZHU�0RGXOH

1RWH���7R�VHUYLFH�WKH�3RZHU�0RGXOH�\RX�QHHG�WR�UHPRYH�WKH�WRZHU�
6\VWHP�&RQWURO�3&%��DQG�HPEHGGHG�FRPSXWHU���'R�QRW�VHUYLFH�WKH
3RZHU�0RGXOH�XQOHVV�\RX�DUH�TXDOLILHG�WR�GR�VR�
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Figure 7-3.  Tower (with the embedded computer repositioned)
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7R�UHSODFH�D�FRPSRQHQW�WKDW�LV�LQ�WKH�WRZHU��SURFHHG�DV�IROORZV�

1. Shut down and vent the system as described in the topic
Shutting Down the System Completely in the System
Shutdown, Startup, and Reset chapter.

:$51,1*���0DNH�VXUH�WKDW�WKH�/&4�SRZHU�FRUG�LV�XQSOXJJHG
EHIRUH�\RX�SURFHHG�

:$5181*���'DV�/&4�PX��YRP�1HW]�JHWUHQQW�ZHUGHQ��EHYRU
LUJHQGZHOFKH�(LQJULIIH�YRUJHQRPQHQ�ZHUGHQ�

$9(57,66(0(17���9HULILH]�TXH�OH�FRUGRQ�GªDOLPHQWDWLRQ�GX
/&4�VRLW�GpEUDQFKp�GH�OD�SULVH�GH�FRXUDQW�DYDQW�GH�SURFpGHU�

3. Remove the top cover of the MS detector as described in the
topic Removing the Top Cover of the MS Detector in the MS
Detector Maintenance chapter.

4. Reposition the embedded computer (to expose the tower) as
follows:

a. Disconnect the cables that connect to the top of the
embedded computer.

b. Loosen the six knurled fasteners that secure the embedded
computer to the vacuum manifold, base plate, and chassis.

c. Lift up the embedded computer a sufficient distance to
access the two cables that connect to the bottom of the
embedded computer.  Disconnect the two cables that
connect to the bottom of the embedded computer.

d. Lift the embedded computer and reposition it such that the
two hooks in the back of the embedded computer box insert
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into the two slots in the MS detector chassis.  See Figure 7-4
on page 7-20 for the location of the slots.

• To replace the switching power supply assembly (which
includes the +5 V, ±15 V, +24 V dc and +36 V, -28 V dc
switching power supplies), go to step 4.

• 7R�UHSODFH�WKH�7XUERPROHFXODU�3XPS�&RQWUROOHU��JR�WR
VWHS���

• 7R�UHSODFH�WKH���N9�SRZHU�VXSSO\��JR�WR�VWHS���

5. To replace the switching power supply assembly (which includes
the +5 V, ±15 V, +24 V dc and +36 V, -28 V dc switching power
supplies), proceed as follows:

a. Disconnect the cable to the RF Voltage Amplifier PCB from
the connector on the RF Voltage Amplifier PCB.  (See Figure
7-5 on page 7-23 for the location of the RF Voltage Amplifier
PCB, Analyzer Auxiliary PCB, and Waveform Amplifier PCB.)

b. Disconnect the two cables to the Analyzer Auxiliary PCB
from the two connectors on the Analyzer Auxiliary PCB.

c. Disconnect the cable to the Waveform Amplifier PCB from
the connector on the Waveform Amplifier PCB.

d. Disconnect the cable that is connected to the fan cable.

e. Disconnect the two cables to the Power Module from the two
(upper) connectors on the Power Module.

f. Disconnect the cable that is connected to the reset button
cable.

g. Loosen by hand (or with a Phillips screwdriver) the fastener
that holds the switching power supply assembly to the tower.

h. Remove the switching power supply assembly from the
tower.

L� 8QSDFN�WKH�QHZ�VZLWFKLQJ�SRZHU�VXSSO\�DVVHPEO\
�3�1����������������5HWDLQ�WKH�SDFNLQJ�PDWHULDOV�VR�WKDW
\RX�FDQ�SDFN�DQG�VKLS�WKH�GHIHFWLYH�VZLWFKLQJ�SRZHU
VXSSO\�DVVHPEO\�WR�WKH�)LQQLJDQ�5HSDLU�&HQWHU�LQ�6DQ
-RVH���%H�VXUH�WR�QRWH�WKH�DSSDUHQW�SUREOHP�RU
V\PSWRPV�RQ�WKH�HQFORVHG�IRUPV�
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j. Install the new switching power supply assembly in the
space occupied by the old assembly.

k. Tighten by hand the fastener that holds the switching power
supply assembly to the tower.

l. Reconnect the cable that is connected to the reset button
cable.

m. Reconnect the two cables to the Power Module to the two
(upper) connectors on the Power Module.

n. Reconnect the cable that is connected to the fan cable.

o. Reconnect the cable to the Waveform Amplifier PCB to the
connector on the Waveform Amplifier PCB.

p. Reconnect the two cables to the Analyzer Auxiliary PCB to
the two connectors on the Analyzer Auxiliary PCB.

q. Reconnect the cable to the RF Voltage Amplifier PCB to the
connector on the RF Voltage Amplifier PCB.

 Go to step 7.

6. To replace the Turbomolecular Pump Controller, proceed as
follows:

a. Disconnect from the Turbomolecular Pump Controller the
thick cable to the turbomolecular pump.

b. Disconnect from the Turbomolecular Pump Controller the
thin cable that comes from the Power Module.

c. Loosen by hand (or with a Phillips screwdriver) the fastener
that holds the Turbomolecular Pump Controller to the tower.

d. Remove the Turbomolecular Pump Controller from the tower.

H� 8QSDFN�WKH�QHZ�7XUERPROHFXODU�3XPS�&RQWUROOHU
�3�1����������������5HWDLQ�WKH�SDFNLQJ�PDWHULDOV�VR�WKDW
\RX�FDQ�SDFN�DQG�VKLS�WKH�GHIHFWLYH�7XUERPROHFXODU
3XPS�&RQWUROOHU�WR�WKH�)LQQLJDQ�5HSDLU�&HQWHU�LQ�6DQ
-RVH���%H�VXUH�WR�QRWH�WKH�DSSDUHQW�SUREOHP�RU
V\PSWRPV�RQ�WKH�HQFORVHG�IRUPV�

f. Install the new Turbomolecular Pump Controller in the space
occupied by the old controller.
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g. Tighten by hand the fastener that holds the Turbomolecular
Pump Controller to the tower.

h. Reconnect to the Turbomolecular Pump Controller the thin
cable that comes from the Power Module.

i. Reconnect to the Turbomolecular Pump Controller the thick
cable that goes to the turbomolecular pump.

 Go to step 7.

7. To replace the 8 kV power supply, proceed as follows:

a. Disconnect from the 8 kV power supply the cable that comes
from the API panel.

b. Disconnect from the rear of the System Control PCB (at J5),
the thick cable that goes to the System Control PCB.

c. Loosen by hand (or with a Phillips screwdriver) the fastener
that holds the 8 kV power supply to the tower.

d. Remove the 8 kV power supply from the tower.

H� 8QSDFN�WKH�QHZ���N9�SRZHU�VXSSO\��3�1��������������
5HWDLQ�WKH�SDFNLQJ�PDWHULDOV�VR�WKDW�\RX�FDQ�SDFN�DQG
VKLS�WKH�GHIHFWLYH���N9�SRZHU�VXSSO\�WR�WKH�)LQQLJDQ
5HSDLU�&HQWHU�LQ�6DQ�-RVH���%H�VXUH�WR�QRWH�WKH
DSSDUHQW�SUREOHP�RU�V\PSWRPV�RQ�WKH�HQFORVHG
IRUPV�

f. Reinstall the new 8 kV power supply in the space occupied
by the old power supply.

g. Tighten by hand the fastener that holds the 8 kV power
supply to the tower.

h. Reconnect to the rear of the System Control PCB (at J5), the
thick cable that comes from the 8 kV power supply.

i. Reconnect to the 8 kV power supply the thin cable that
comes from the API panel.

 Go to step 7.

8. Return the embedded computer to its original position as follows:
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a. Lift the embedded computer up and away from the MS
detector chassis.  Lift up the embedded computer a sufficient
distance to access the bottom of the embedded computer.

b. Reconnect to the bottom of the embedded computer the
cable that comes from the switching power supplies.

c. Reconnect the fan power cable to the embedded computer
fan.  Make sure that the plug on the end of the cable
contours the fan (that is, the concave side of the plug is
against the fan).

d. Reposition the embedded computer in its original position in
front of the tower.

e. Tighten the six knurled fasteners that secure the embedded
computer to the vacuum manifold, base plate, and chassis.

f. Reconnect the cables that connect to the top of the
embedded computer.  See Figure 7-4 on page 7-20 and
Figure 7-5 on page 7-23.

9. Reinstall the top cover of the MS detector as described in the
topic Reinstalling the Top Cover of the MS Detector in the MS
Detector Maintenance chapter.

10. Close the front doors of the MS detector.

11. Restart the system as described in the topic Starting Up the
System After a Complete Shutdown in the System Shutdown,
Startup, and Reset chapter.

��� 5XQ�WKH�/&4�GLDJQRVWLFV�WR�YHULI\�WKDW�WKH�V\VWHP�LV
RSHUDWLRQDO�

7.3.2 Replacing PCBs in the Embedded Computer

7KH�(WKHUQHW�3&%��3�1���������������,(((�����,�2�3&%
�RSWLRQDO��3�1���������������$FTXLVLWLRQ�'63�3&%
�3�1���������������&RQWURO�'63�3&%��3�1��������������
:DYHIRUP�''6�3&%��3�1���������������6HULDO�,�2�3&%
�3�1���������������DQG�&38�3&%��3�1��������������UHVLGH�LQ�WKH
HPEHGGHG�FRPSXWHU���6HH�)LJXUH�����

7R�UHSODFH�D�3&%�LQ�WKH�HPEHGGHG�FRPSXWHU��SURFHHG�DV�IROORZV�
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1. Place the electronics service switch in the Service (OFF, O)
position (or shut down and vent the LCQ system as described in
the topic Shutting Down the System Completely in the System
Shutdown, Startup, and Reset chapter).

:$51,1*���0DNH�VXUH�WKDW�WKH�/&4�HOHFWURQLF�VHUYLFH�VZLWFK�LV
LQ�WKH�6HUYLFH��2))��2��SRVLWLRQ��RU�VKXW�GRZQ�RU��VKXW�GRZQ�WKH
V\VWHP�DQG�GLVFRQQHFW�WKH�SRZHU�FRUG��EHIRUH�\RX�SURFHHG�

:$5181*���.RQWUROOLHUHQ�6LH��GD��GHU�+DXSWVFKDOWHU�I�U�/&4
(OHNWURQLNWHLOH�DXI�:DUWXQJ��6HUYLFH�2))�2��JHVFKDOWHW�LVW��RGHU
VFKDOWHQ�6LH�GDV�6\VWHP�DE��XQG�]LHKHQ�6LH�GHQ�1HW]VWHFNHU�DE�
EHYRU�6LH�IRUWIDKUHQ�

$9(57,66(0(17���6
DVVXUHU�TXH�OH�GLVMRQFWHXU�GH�EUDQFKHPHQW
/&4�HVW�HQ�SRVLWLRQ�6HUYLFH��2))��2���RX�PHWWUH�OH�V\VWqPH�KRUV
WHQVLRQ�HW�GpFRQQHFWHU�OH�FRUGRQ�G
DOLPHQWDWLRQ��DYDQW�GH
FRQWLQXHU�

�� 2SHQ�WKH�IURQW�GRRUV�RI�WKH�06�GHWHFWRU�

�� /RRVHQ�WKH�WZR�NQXUOHG�IDVWHQHUV�WKDW�KROG�WKH�IURQW�FRYHU�WR
WKH�HPEHGGHG�FRPSXWHU���5HPRYH�WKH�IURQW�FRYHU�RI�WKH
HPEHGGHG�FRPSXWHU�

�� /RFDWH�WKH�3&%�\RX�ZDQW�WR�UHSODFH���6HH�)LJXUH�����

�� 'LVFRQQHFW�DOO�HOHFWULFDO�FDEOHV�WR�WKH�3&%�WKDW�\RX�ZDQW�WR
UHSODFH�

�� :LWK�D�3KLOOLSV�VFUHZGULYHU��UHPRYH�WKH�VFUHZ�WKDW�KROGV�WKH
3&%�WR�WKH�FDUG�FDJH�
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Figure 7-4.  Embedded computer (with front cover removed)

&DXWLRQ���7R�SUHYHQW�GDPDJH�WR�WKH�HOHFWURQLFV�GXH�WR�HOHFWURVWDWLF
GLVFKDUJH��DWWDFK�DQ�HOHFWURVWDWLF�GLVFKDUJH��(6'��VWUDS�WR�\RXU
ZULVW�EHIRUH�FRQWLQXLQJ�

�� 8QVHDW�WKH�3&%�IURP�WKH�EDFNSODQH�DQG�SXOO�LW�RXW�RI�WKH
HPEHGGHG�FRPSXWHU�
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�� 8QSDFN�WKH�QHZ�3&%���5HWDLQ�WKH�SDFNLQJ�PDWHULDOV�VR�WKDW
\RX�FDQ�SDFN�DQG�VKLS�WKH�GHIHFWLYH�3&%�WR�WKH�)LQQLJDQ
5HSDLU�&HQWHU�LQ�6DQ�-RVH���%H�VXUH�WR�QRWH�WKH�DSSDUHQW
SUREOHP�RU�V\PSWRPV�RQ�WKH�HQFORVHG�IRUPV�

�� 6HDW�WKH�QHZ�3&%�LQ�WKH�EDFNSODQH�

��� :LWK�D�3KLOOLSV�VFUHZGULYHU��UHLQVWDOO�WKH�VFUHZ�WKDW�KROGV�WKH
3&%�WR�WKH�FDUG�FDJH�

��� 5HFRQQHFW�DOO�HOHFWULFDO�FDEOHV�WR�WKH�3&%�WKDW�\RX�UHSODFHG�

��� 5HLQVWDOO�WKH�IURQW�FRYHU�RI�WKH�HPEHGGHG�FRPSXWHU���7LJKWHQ
E\�KDQG�WKH�WZR�NQXUOHG�IDVWHQHUV�WKDW�KROG�WKH�IURQW�FRYHU�WR
WKH�HPEHGGHG�FRPSXWHU�

��� &ORVH�WKH�IURQW�GRRUV�WR�WKH�06�GHWHFWRU�

14. Place the electronics service switch in the Normal (ON, | )
position.

��� 5XQ�WKH�/&4�GLDJQRVWLFV�WR�YHULI\�WKDW�WKH�V\VWHP�LV
RSHUDWLRQDO�
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7.3.3 Replacing the Vent Delay PCB, Ion Gauge,
and Vent Valve

7KH�9HQW�'HOD\�3&%��LRQ�JDXJH��DQG�YHQW�YDOYH�FDQ�EH�DFFHVVHG
IURP�WKH�WRS�RI�WKH�06�GHWHFWRU���6HH�)LJXUH�����

:$51,1*���7KH�/&4�V\VWHP�PXVW�EH�VKXW�GRZQ�DQG�WKH�SRZHU
FRUG�XQSOXJJHG�EHIRUH�\RX�VHUYLFH�WKH�YHQW�YDOYH��9HQW�'HOD\�3&%�
&RQYHFWURQ�JDXJH��RU�LRQ�JDXJH�

:$5181*���9RU�GHU�:DUWXQJ�DQ�GHQ�IROJHQGHQ�.RPSRQHQWHQ
PX��GDV�/&4�6\VWHP�DEJHVWHOOW�XQG�GHU�1HW]VWHFNHU�DEJH]RJHQ
ZHUGHQ���:UDVHQNODSSH��)ODFKEDXJUXSSH�]XU�$E]XJVYHU]|JHUXQJ�
&RQYHFWURQ�RGHU�(LVHQPH�JHUlW�

$9(57,66(0(17��/H�V\VWqPH�/&4�GRLW�rWUH�PLV�KRUV�WHQVLRQ�HW
OH�FRUGRQ�G
DOLPHQWDWLRQ�GpEUDQFKp�DYDQW�G
HIIHFWXHU�WRXW�VHUYLFH
VXU�OD�YDQQH�G
pYHQW��OH�3&%�'pODL�GH�YDQQH��OD�MDXJH�&RQYHFWURQ
RX�OD�MDXJH�G
LRQLVDWLRQ�
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Figure 7-5.  PCBs and assemblies that are accessable from the top of the MS detector

7R�UHSODFH�WKH�9HQW�'HOD\�3&%��YHQW�YDOYH��RU�LRQ�JDXJH��SURFHHG
DV�IROORZV�

7. Shut down and vent the LCQ system as described in the topic
Shutting Down the System Completely in the System
Shutdown, Startup, and Reset chapter.
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:$51,1*���0DNH�VXUH�WKDW�WKH�/&4�SRZHU�FRUG�LV�XQSOXJJHG
EHIRUH�\RX�SURFHHG�

:$5181*���'DV�/&4�PX��YRP�1HW]�JHWUHQQW�ZHUGHQ��EHYRU
LUJHQGZHOFKH�(LQJULIIH�YRUJHQRPQHQ�ZHUGHQ�

$9(57,66(0(17���9HULILH]�TXH�OH�FRUGRQ�GªDOLPHQWDWLRQ�GX
/&4�VRLW�GpEUDQFKp�GH�OD�SULVH�GH�FRXUDQW�DYDQW�GH�SURFpGHU�

1. Remove the top cover of the MS detector as described in the
topic Removing the Top Cover of the MS Detector in the MS
Detector Maintenance chapter.

• To replace the Vent Delay PCB, go to step 3.

• To replace the vent valve, go to step 4.

• To replace the ion gauge, go to step 5.

2. To replace the Vent Delay PCB, proceed as follows:

a. Disconnect at J1 the cable to the vent valve.

b. Disconnect at J2 the cable to the Power Module.

c. With a Phillips screwdriver, loosen the four screws that
secure the Vent Delay PCB to the MS detector chassis.
Remove the Vent Delay PCB.

G� 8QSDFN�WKH�QHZ�9HQW�'HOD\�3&%��3�1��������������
5HWDLQ�WKH�SDFNLQJ�PDWHULDOV�VR�WKDW�\RX�FDQ�SDFN�DQG
VKLS�WKH�GHIHFWLYH�3&%�WR�WKH�)LQQLJDQ�5HSDLU�&HQWHU�LQ
6DQ�-RVH���%H�VXUH�WR�QRWH�WKH�DSSDUHQW�SUREOHP�RU
V\PSWRPV�RQ�WKH�HQFORVHG�IRUPV�
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H� 7HVW�WKH�EDWWHU\���5HSODFH�WKH�EDWWHU\��3�1�������������
LI�QHFHVVDU\�

I� 3RVLWLRQ�WKH�QHZ�9HQW�'HOD\�3&%�LQ�WKH�VSDFH�WKDW�ZDV
RFFXSLHG�E\�WKH�ROG�3&%�

g. With a Phillips screwdriver, tighten the four screws that
secure the Vent Delay PCB.

h. Reconnect at J1 the cable that goes to the vent valve.

i. Reconnect at J2 the cable that comes from the Power
Module.

 *R�WR�VWHS���

3. To replace the vent valve, proceed as follows:

a. Disconnect the cable that comes from the Vent Delay PCB.

b. With a 7/16-in. open-end wrench, loosen the fitting to the
vent valve solenoid.  Remove the vent valve.

c. Replace the old vent valve with a new one (P/N 97000-
60128)

d. With a 7/16-in. open-end wrench, tighten the fitting to the
vent valve solenoid.

e. Reconnect the cable that comes from the Vent Delay PCB.

 *R�WR�VWHS���

4. To replace the ion gauge, proceed as follows:

a. Disconnect the cable from the top of the ion gauge by pulling
it free from the ion gauge.

b. Unscrew the ion gauge by hand from the vacuum manifold.

c. Replace the old ion gauge with a new one (P/N 00105-
01525).  Screw it into the vacuum manifold.

d. Reattach the cable to the top of the ion gauge.

 Go to step 6
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5. Reinstall the top cover of the MS detector as described in the
topic Reinstalling the Top Cover of the MS Detector in the MS
Detector Maintenance chapter.

6. Restart the system as described in the topic Starting Up the
System After a Complete Shutdown in the System Shutdown,
Startup, and Reset chapter.

7.3.4 Replacing the Electron Multiplier and
Conversion Dynode Power Supplies,
Analyzer PCB, Analyzer Auxiliary PCB,
Waveform Amplifier PCB, RF Voltage
Amplifier PCB, and Battery Backup

7KH�HOHFWURQ�PXOWLSOLHU�SRZHU�VXSSO\��FRQYHUVLRQ�G\QRGH�SRZHU
VXSSO\��$QDO\]HU�3&%��$QDO\]HU�$X[LOLDU\�3&%��:DYHIRUP
$PSOLILHU�3&%��5)�9ROWDJH�$PSOLILHU�3&%��DQG�EDWWHU\��EDWWHU\
EDFNXS��DUH�DFFHVVDEOH�IURP�WKH�WRS�RI�WKH�06�GHWHFWRU���6HH
)LJXUH�����RQ�SDJH������

7R�UHSODFH�WKH�HOHFWURQ�PXOWLSOLHU�SRZHU�VXSSO\��FRQYHUVLRQ
G\QRGH�SRZHU�VXSSO\��$QDO\]HU�3&%��$QDO\]HU�$X[LOLDU\�3&%�
:DYHIRUP�$PSOLILHU�3&%��5)�9ROWDJH�$PSOLILHU�3&%��RU�EDWWHU\
�EDWWHU\�EDFNXS���SURFHHG�DV�IROORZV�

�� 3ODFH�WKH�HOHFWURQLFV�VHUYLFH�VZLWFK�LQ�WKH�6HUYLFH��2))��2�
SRVLWLRQ��RU�VKXW�GRZQ�DQG�YHQW�WKH�/&4�V\VWHP�DV�GHVFULEHG
LQ�WKH�WRSLF�6KXWWLQJ�'RZQ�WKH�6\VWHP�&RPSOHWHO\�LQ�WKH
6\VWHP�6KXWGRZQ��6WDUWXS��DQG�5HVHW�FKDSWHU��

:$51,1*���0DNH�VXUH�WKDW�WKH�/&4�HOHFWURQLF�VHUYLFH�VZLWFK�LV
LQ�WKH�6HUYLFH��2))��2��SRVLWLRQ��RU�VKXW�GRZQ�WKH�V\VWHP�DQG
GLVFRQQHFW�WKH�SRZHU�FRUG��EHIRUH�\RX�SURFHHG�

:$5181*���.RQWUROOLHUHQ�6LH��GD��GHU�+DXSWVFKDOWHU�I�U�/&4
(OHNWURQLNWHLOH�DXI�:DUWXQJ��6HUYLFH�2))�2��JHVFKDOWHW�LVW��RGHU
VFKDOWHQ�6LH�GDV�6\VWHP�DE��XQG�]LHKHQ�6LH�GHQ�1HW]VWHFNHU�DE�
EHYRU�6LH�IRUWIDKUHQ�
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$9(57,66(0(17���6
DVVXUHU�TXH�OH�GLVMRQFWHXU�GH�EUDQFKHPHQW
/&4�HVW�HQ�SRVLWLRQ�6HUYLFH��2))��2���RX�PHWWUH�OH�V\VWqPH�KRUV
WHQVLRQ�HW�GpFRQQHFWHU�OH�FRUGRQ�G
DOLPHQWDWLRQ��DYDQW�GH
FRQWLQXHU�

2. Remove the top cover of the MS detector as described in the
topic Removing the Top Cover of the MS Detector in the MS
Detector Maintenance chapter.

• 7R�UHSODFH�WKH�HOHFWURQ�PXOWLSOLHU�SRZHU�VXSSO\�DQG�RU�WKH
FRQYHUVLRQ�G\QRGH�SRZHU�VXSSO\��JR�WR�VWHS���

• 7R�UHSODFH�WKH�$QDO\]HU�3&%��JR�WR�VWHS���

• 7R�UHSODFH�WKH�$QDO\]HU�$X[LOLDU\�3&%��JR�WR�VWHS���

• 7R�UHSODFH�WKH�:DYHIRUP�$PSOLILHU�3&%��JR�WR�VWHS���

• 7R�UHSODFH�WKH�5)�9ROWDJH�$PSOLILHU�3&%��JR�WR�VWHS���

• 7R�UHSODFH�WKH�EDWWHU\��EDWWHU\�EDFNXS��RQ�WKH�9HQW�'HOD\
3&%��JR�WR�VWHS���

�� 7R�UHSODFH�WKH�HOHFWURQ�PXOWLSOLHU�SRZHU�VXSSO\�DQG�RU�WKH
FRQYHUVLRQ�G\QRGH�SRZHU�VXSSO\��SURFHHG�DV�IROORZV���6HH
)LJXUH�����RQ�SDJH������IRU�WKH�ORFDWLRQ�RI�WKH�HOHFWURQ
PXOWLSOLHU�DQG�FRQYHUVLRQ�G\QRGH�SRZHU�VXSSOLHV�

D� 'LVFRQQHFW�WKH�FRQYHUVLRQ�G\QRGH�KLJK�YROWDJH�FDEOH�DW
WKH�FRQYHUVLRQ�G\QRGH�IHHGWKURXJK�E\�SXOOLQJ�LW�IUHH�IURP
WKH�IHHGWKURXJK�

E� 'LVFRQQHFW�WKH�HOHFWURQ�PXOWLSOLHU�KLJK�YROWDJH�FDEOH�DW
WKH�HOHFWURQ�PXOWLSOLHU�SRZHU�VXSSO\�

F� 'LVFRQQHFW�IURP�WKH�WRS�RI�WKH�HOHFWURQ�PXOWLSOLHU�DQG
FRQYHUVLRQ�G\QRGH�SRZHU�VXSSOLHV�WKH�HOHFWULFDO�FDEOH�WKDW
FRPHV�IURP�WKH�6\VWHP�&RQWURO�3&%�

G� /RRVHQ�E\�KDQG�RU�ZLWK�D�3KLOOLSV�VFUHZGULYHU�WKH�WZR
NQXUOHG�IDVWHQHUV�WKDW�KROG�WKH�HOHFWURQ�PXOWLSOLHU�DQG
FRQYHUVLRQ�G\QRGH�SRZHU�VXSSO\�PRGXOH�WR�WKH�06
GHWHFWRU�FKDVVLV��
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H� &DUHIXOO\�OLIW�WKH�HOHFWURQ�PXOWLSOLHU�DQG�FRQYHUVLRQ
G\QRGH�SRZHU�VXSSO\�PRGXOH�XS�DQG�DZD\�IURP�WKH�06
GHWHFWRU�

I� <RX�FDQ�UHSODFH�WKH�FRQYHUVLRQ�G\QRGH�SRZHU�VXSSO\
�3�1��������������DQG�HOHFWURQ�PXOWLSOLHU�SRZHU�VXSSO\
�3�1��������������VHSDUDWHO\��RU�WRJHWKHU�DV�D�PRGXOH
�3�1����������������7R�UHSODFH�WKHP�VHSDUDWHO\��\RX�QHHG
WR�GLVDVVHPEOH�WKH�PRGXOH�ZLWK�D�3KLOOLSV�VFUHZGULYHU
DQG�UHSODFH�WKH�LQGLYLGXDO�SRZHU�VXSSO\��3&%����5HWDLQ
WKH�SDFNLQJ�PDWHULDOV�VR�WKDW�\RX�FDQ�SDFN�DQG�VKLS�WKH
GHIHFWLYH�SRZHU�VXSSO\�PRGXOH�RU�3&%�WR�WKH�)LQQLJDQ
5HSDLU�&HQWHU�LQ�6DQ�-RVH���%H�VXUH�WR�QRWH�WKH
DSSDUHQW�SUREOHP�RU�V\PSWRPV�RQ�WKH�HQFORVHG
IRUPV�

J� ,QVWDOO�WKH�HOHFWURQ�PXOWLSOLHU�DQG�FRQYHUVLRQ�G\QRGH
SRZHU�VXSSO\�PRGXOH�LQ�WKH�VSDFH�RFFXSLHG�E\�WKH�ROG
SRZHU�VXSSO\�PRGXOH�

K� 7LJKWHQ�ZLWK�D�3KLOOLSV�VFUHZGULYHU�WKH�WZR�IDVWHQHUV�WKDW
KROG�WKH�HOHFWURQ�PXOWLSOLHU�DQG�FRQYHUVLRQ�G\QRGH�SRZHU
VXSSO\�PRGXOH�WR�WKH�06�GHWHFWRU�FKDVVLV�

L� 5HFRQQHFW�WR�WKH�HOHFWURQ�PXOWLSOLHU�DQG�FRQYHUVLRQ
G\QRGH�SRZHU�VXSSOLHV�WKH�HOHFWULFDO�FDEOH�WKDW�FRPHV
IURP�WKH�6\VWHP�&RQWURO�3&%�

M� 5HFRQQHFW�WKH�HOHFWURQ�PXOWLSOLHU�KLJK�YROWDJH�FDEOH�WR�WKH
HOHFWURQ�PXOWLSOLHU�SRZHU�VXSSO\�

N� 5HFRQQHFW�WKH�FRQYHUVLRQ�G\QRGH�KLJK�YROWDJH�FDEOH�WR�WKH
FRQYHUVLRQ�G\QRGH�IHHGWKURXJK�

 *R�WR�VWHS���

�� 7R�UHSODFH�WKH�$QDO\]HU�3&%��SURFHHG�DV�IROORZV���6HH�)LJXUH
����RQ�SDJH������IRU�WKH�ORFDWLRQ�RI�WKH�$QDO\]HU�3&%�

D� 'LVFRQQHFW��DW�3���WKH�RFWDSROHV�FDEOH�WKDW�FRPHV�IURP�WKH
$QDO\]HU�$X[LOLDU\�3&%����6HH�)LJXUH�����

b. Disconnect (at P4) the lenses cable that comes from the
System Control PCB.

c. Disconnect (at P2 and P3) the two endcap electrode cables
that come from the Analyzer Auxiliary PCB.
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d. Disconnect (at P1) the electrometer cable.  (If necessary,
use a small screw driver to loosen the screws that secure the
cable.)

e. Disconnect the electron multiplier high voltage cable that
comes from the electron multiplier power supply.

f. Use a 7/16-in. open-end wrench to disconnect the helium
damping gas line from the fitting.

g. With a Phillips screwdriver, remove the metal cover from the
Analyzer PCB.

h. With a Phillips screwdriver, remove the screws that hold the
Analyzer PCB to the top cover plate of the vacuum manifold.

&DXWLRQ���7R�SUHYHQW�GDPDJH�WR�WKH�HOHFWURQLFV�GXH�WR�HOHFWURVWDWLF
GLVFKDUJH��DWWDFK�DQ�HOHFWURVWDWLF�GLVFKDUJH��(6'��VWUDS�WR�\RXU
ZULVW�EHIRUH�FRQWLQXLQJ�

L� 8QVHDW�DQG�UHPRYH�WKH�$QDO\]HU�3&%�IURP�WKH�WRS�FRYHU
SODWH�

M� 8QSDFN�WKH�QHZ�$QDO\]HU�3&%��3�1��������������
5HWDLQ�WKH�SDFNLQJ�PDWHULDOV�VR�WKDW�\RX�FDQ�SDFN�DQG
VKLS�WKH�GHIHFWLYH�3&%�WR�WKH�)LQQLJDQ�5HSDLU�&HQWHU�LQ
6DQ�-RVH���%H�VXUH�WR�QRWH�WKH�DSSDUHQW�SUREOHP�RU
V\PSWRPV�RQ�WKH�HQFORVHG�IRUPV�

N� &DUHIXOO\�DOLJQ�DQG�VHDW�WKH�$QDO\]HU�3&%�LQWR�WKH���SLQ
DQG���SLQ�IHHGWKURXJKV�RQ�WKH�WRS�FRYHU�SODWH�

O� :LWK�D�3KLOOLSV�VFUHZGULYHU��UHLQVWDOO�WKH�VFUHZV�WKDW�KROG
WKH�$QDO\]HU�3&%�WR�WKH�WRS�FRYHU�SODWH�

P� :LWK�D�3KLOOLSV�VFUHZGULYHU��UHLQVWDOO�WKH�PHWDO�FRYHU�

Q� 8VH�D������LQ��RSHQ�HQG�ZUHQFK�WR�UHFRQQHFW�WKH�KHOLXP
GDPSLQJ�JDV�OLQH�WR�WKH�ILWWLQJ�

R� 5HFRQQHFW��DW�3���WKH�RFWDSROHV�FDEOH�WKDW�FRPHV�IURP�WKH
$QDO\]HU�$X[LOLDU\�3&%�

p. Reconnect (at P4) the lenses cable that comes from the
System Control PCB.
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q. Reconnect (at P2 and P3) the two endcap cables that come
from the Analyzer Auxiliary PCB.

r. Reconnect (at P1) the electrometer cable.

V� 5HFRQQHFW�WKH�HOHFWURQ�PXOWLSOLHU�KLJK�YROWDJH�FDEOH�WKDW
FRPHV�IURP�WKH�HOHFWURQ�PXOWLSOLHU�SRZHU�VXSSO\�

 Go to step 9.

�� 7R�UHSODFH�WKH�$QDO\]HU�$X[LOLDU\�3&%��SURFHHG�DV�IROORZV�
6HH�)LJXUH�����RQ�SDJH������IRU�WKH�ORFDWLRQ�RI�WKH�$QDO\]HU
$X[LOLDU\�3&%�

D� 'LVFRQQHFW�DOO�FDEOHV�WR�WKH�$QDO\]HU�$X[LOLDU\�3&%�

&DXWLRQ���7R�SUHYHQW�GDPDJH�WR�WKH�HOHFWURQLFV�GXH�WR�HOHFWURVWDWLF
GLVFKDUJH��DWWDFK�DQ�HOHFWURVWDWLF�GLVFKDUJH��(6'��VWUDS�WR�\RXU
ZULVW�EHIRUH�FRQWLQXLQJ�

D� :LWK�D�3KLOOLSV�VFUHZGULYHU��UHPRYH�WKH�PHWDO�FRYHU�IURP
WKH�$QDO\]HU�$X[LOLDU\�3&%�

E� :LWK�D�3KLOOLSV�VFUHZGULYHU��UHPRYH�WKH�VFUHZV�WKDW�KROG
WKH�$QDO\]HU�$X[LOLDU\�3&%�WR�WKH�WRS�RI�WKH�YDFXXP
PDQLIROG���5HPRYH�WKH�$QDO\]HU�$X[LOLDU\�3&%�

F� 8QSDFN�WKH�QHZ�$QDO\]HU�$X[LOLDU\�3&%��3�1�������
���������5HWDLQ�WKH�SDFNLQJ�PDWHULDOV�VR�WKDW�\RX�FDQ
SDFN�DQG�VKLS�WKH�GHIHFWLYH�3&%�WR�WKH�)LQQLJDQ�5HSDLU
&HQWHU�LQ�6DQ�-RVH���%H�VXUH�WR�QRWH�WKH�DSSDUHQW
SUREOHP�RU�V\PSWRPV�RQ�WKH�HQFORVHG�IRUPV�

G� ,QVWDOO�WKH�QHZ�3&%�LQ�WKH�SODFH�RFFXSLHG�E\�WKH�ROG�3&%�

H� :LWK�D�3KLOOLSV�VFUHZGULYHU��UHLQVWDOO�WKH�VFUHZV�WKDW
VHFXUH�WKH�$QDO\]HU�$X[LOLDU\�3&%�WR�WKH�WRS�RI�WKH
YDFXXP�PDQLIROG�

I� 5HLQVWDOO�WKH�PHWDO�FRYHU�WR�WKH�WRS�RI�WKH�$QDO\]HU
$X[LOLDU\�3&%�

J� 5HFRQQHFW�DOO�FDEOHV�WR�WKH�$QDO\]HU�$X[LOLDU\�3&%�WKDW
\RX�GLVFRQQHFWHG�LQ�VWHS��D�

*R�WR�VWHS���
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�� 7R�UHSODFH�WKH�:DYHIRUP�$PSOLILHU�3&%��SURFHHG�DV�IROORZV�
6HH�)LJXUH�����RQ�SDJH������IRU�WKH�ORFDWLRQ�RI�WKH�:DYHIRUP
$PSOLILHU�3&%�

D� 'LVFRQQHFW�DOO�FDEOHV�WR�WKH�:DYHIRUP�$PSOLILHU�3&%�

&DXWLRQ���7R�SUHYHQW�GDPDJH�WR�WKH�HOHFWURQLFV�GXH�WR�HOHFWURVWDWLF
GLVFKDUJH��DWWDFK�DQ�HOHFWURVWDWLF�GLVFKDUJH��(6'��VWUDS�WR�\RXU
ZULVW�EHIRUH�FRQWLQXLQJ�

D� :LWK�D�3KLOOLSV�VFUHZGULYHU��UHPRYH�WKH�PHWDO�FRYHU�IURP
WKH�:DYHIRUP�$PSOLILHU�3&%�

E� :LWK�D�3KLOOLSV�VFUHZGULYHU��UHPRYH�WKH�VFUHZV�WKDW
VHFXUH�WKH�:DYHIRUP�$PSOLILHU�3&%�WR�WKH�WRS�RI�WKH
WRZHU���5HPRYH�WKH�:DYHIRUP�$PSOLILHU�3&%�

F� 8QSDFN�WKH�QHZ�:DYHIRUP�$PSOLILHU�3&%��3�1�������
���������5HWDLQ�WKH�SDFNLQJ�PDWHULDOV�VR�WKDW�\RX�FDQ
SDFN�DQG�VKLS�WKH�GHIHFWLYH�3&%�WR�WKH�)LQQLJDQ�5HSDLU
&HQWHU�LQ�6DQ�-RVH���%H�VXUH�WR�QRWH�WKH�DSSDUHQW
SUREOHP�RU�V\PSWRPV�RQ�WKH�HQFORVHG�IRUPV�

G� ,QVWDOO�WKH�QHZ�3&%�LQ�WKH�SODFH�RFFXSLHG�E\�WKH�ROG�3&%�

H� :LWK�D�3KLOOLSV�VFUHZGULYHU��UHLQVWDOO�WKH�VFUHZV�WKDW
VHFXUH�WKH�:DYHIRUP�$PSOLILHU�3&%�WR�WKH�WRS�RI�WKH
WRZHU�

I� 5HLQVWDOO�WKH�PHWDO�FRYHU�WR�WKH�WRS�RI�WKH�:DYHIRUP
$PSOLILHU�3&%�

J� 5HFRQQHFW�DOO�FDEOHV�WR�WKH�:DYHIRUP�$PSOLILHU�3&%�WKDW
\RX�GLVFRQQHFWHG�LQ�VWHS��D�

 *R�WR�VWHS���

�� 7R�UHSODFH�WKH�5)�9ROWDJH�$PSOLILHU�3&%��SURFHHG�DV�IROORZV�

D� 'LVFRQQHFW�DOO�FDEOHV�WR�WKH�5)�9ROWDJH�$PSOLILHU�3&%�

&DXWLRQ���7R�SUHYHQW�GDPDJH�WR�WKH�HOHFWURQLFV�GXH�WR�HOHFWURVWDWLF
GLVFKDUJH��DWWDFK�DQ�HOHFWURVWDWLF�GLVFKDUJH��(6'��VWUDS�WR�\RXU
ZULVW�EHIRUH�FRQWLQXLQJ�
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D� :LWK�D�3KLOOLSV�VFUHZGULYHU��UHPRYH�WKH�PHWDO�FRYHU�IURP
WKH�5)�9ROWDJH�$PSOLILHU�3&%�

E� :LWK�D�3KLOOLSV�VFUHZGULYHU��UHPRYH�WKH�VFUHZV�WKDW
VHFXUH�WKH�5)�9ROWDJH�$PSOLILHU�3&%�WR�WKH�WRS�RI�WKH
WRZHU���5HPRYH�WKH�5)�9ROWDJH�$PSOLILHU�3&%�

F� 8QSDFN�WKH�QHZ�5)�9ROWDJH�$PSOLILHU�3&%��3�1�������
���������5HWDLQ�WKH�SDFNLQJ�PDWHULDOV�VR�WKDW�\RX�FDQ
SDFN�DQG�VKLS�WKH�GHIHFWLYH�3&%�WR�WKH�)LQQLJDQ�5HSDLU
&HQWHU�LQ�6DQ�-RVH���%H�VXUH�WR�QRWH�WKH�DSSDUHQW
SUREOHP�RU�V\PSWRPV�RQ�WKH�HQFORVHG�IRUPV�

G� ,QVWDOO�WKH�QHZ�3&%�LQ�WKH�SODFH�RFFXSLHG�E\�WKH�ROG�3&%�

H� :LWK�D�3KLOOLSV�VFUHZGULYHU��UHLQVWDOO�WKH�VFUHZV�WKDW
VHFXUH�WKH�5)�9ROWDJH�$PSOLILHU�WR�WKH�WRS�RI�WKH�WRZHU�

I� 5HLQVWDOO�WKH�PHWDO�FRYHU�WR�WKH�WRS�RI�WKH�5)�9ROWDJH
$PSOLILHU�3&%�

J� 5HFRQQHFW�DOO�FDEOHV�WR�WKH�5)�9ROWDJH�$PSOLILHU�3&%�WKDW
\RX�GLVFRQQHFWHG�LQ�VWHS��D�

 *R�WR�VWHS���

�� 7R�UHSODFH�WKH�EDWWHU\�RQ�WKH�9HQW�'HOD\�3&%��SURFHHG�DV
IROORZV���6HH�)LJXUH�����RQ�SDJH������IRU�WKH�ORFDWLRQ�RI�WKH
EDWWHU\�

D� 5HPRYH�WKH�EDWWHU\�IURP�WKH�9HQW�'HOD\�3&%�

E� 5HLQVWDOO�D�QHZ�EDWWHU\��3�1��������������LQ�WKH�SODFH
RFFXSLHG�E\�WKH�ROG�EDWWHU\�

 *R�WR�VWHS���

7. Reinstall the top cover of the MS detector as described in the
topic Reinstalling the Top Cover of the MS Detector in the MS
Detector Maintenance chapter.

8. Place the electronics service switch in the Normal (ON, | )
position.

�� 5XQ�WKH�/&4�GLDJQRVWLFV�WR�YHULI\�WKDW�WKH�V\VWHP�LV
RSHUDWLRQDO�

��� ,I�\RX�UHSODFHG�WKH�$QDO\]HU�3&%��$QDO\]HU�$X[LOLDU\�3&%��RU
5)�9ROWDJH�$PSOLILHU�3&%��WXQH�WKH�ULQJ�HOHFWURGH�DQG
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RFWDSROH�5)�YROWDJHV�DV�GHVFULEHG�LQ�WKH�WRSLF�7XQLQJ�WKH
5LQJ�(OHFWURGH�DQG�2FWDSROH�5)�9ROWDJHV�LQ�WKH�06
'HWHFWRU�0DLQWHQDQFH�FKDSWHU�

7.3.5 Replacing the System Control PCB

7R�UHSODFH�WKH�6\VWHP�&RQWURO�3&%��SURFHHG�DV�IROORZV���6HH
)LJXUH�����RQ�SDJH�����IRU�WKH�ORFDWLRQ�RI�WKH�6\VWHP�&RQWURO�3&%�

�� 3ODFH�WKH�HOHFWURQLFV�VHUYLFH�VZLWFK�LQ�WKH�6HUYLFH��2))��2�
SRVLWLRQ��RU�VKXW�GRZQ�DQG�YHQW�WKH�/&4�V\VWHP�DV�GHVFULEHG
LQ�WKH�WRSLF�6KXWWLQJ�'RZQ�WKH�6\VWHP�&RPSOHWHO\�LQ�WKH
6\VWHP�6KXWGRZQ��6WDUWXS��DQG�5HVHW�FKDSWHU��

:$51,1*���0DNH�VXUH�WKDW�WKH�/&4�HOHFWURQLF�VHUYLFH�VZLWFK�LV
LQ�WKH�6HUYLFH��2))��2��SRVLWLRQ��RU�VKXW�GRZQ�RU��VKXW�GRZQ�WKH
V\VWHP�DQG�GLVFRQQHFW�WKH�SRZHU�FRUG��EHIRUH�\RX�SURFHHG�

:$5181*���.RQWUROOLHUHQ�6LH��GD��GHU�+DXSWVFKDOWHU�I�U�/&4
(OHNWURQLNWHLOH�DXI�:DUWXQJ��6HUYLFH�2))�2��JHVFKDOWHW�LVW��RGHU
VFKDOWHQ�6LH�GDV�6\VWHP�DE��XQG�]LHKHQ�6LH�GHQ�1HW]VWHFNHU�DE�
EHYRU�6LH�IRUWIDKUHQ�

$9(57,66(0(17���6
DVVXUHU�TXH�OH�GLVMRQFWHXU�GH�EUDQFKHPHQW
/&4�HVW�HQ�SRVLWLRQ�6HUYLFH��2))��2���RX�PHWWUH�OH�V\VWqPH�KRUV
WHQVLRQ�HW�GpFRQQHFWHU�OH�FRUGRQ�G
DOLPHQWDWLRQ��DYDQW�GH
FRQWLQXHU�

2. Remove the top cover of the MS detector as described in the
topic Removing the Top Cover of the MS Detector in the MS
Detector Maintenance chapter.

3. Remove the right side cover of the MS detector as follows:
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a. Loosen the fastener that secures the right side cover to the
chassis of the MS detector.

b. Slide the side cover back about 1.25 cm (0.5 in.), and then
lift it out and away from the MS detector.

4. Remove the protective cover on the System Control PCB as
follows:

a. Insert a finger into the finger hole on the left side of the
cover.

E� 3XOO�RXW�RQ�WKH�FRYHU�WR�GHWDFK�WKH�WDEV�RQ�WKH�FRYHU�IURP
WKH�VORWV�LQ�WKH�06�GHWHFWRU�FKDVVLV���5HPRYH�WKH�ULJKW
VLGH�SDQHO�RI�WKH�06�GHWHFWRU�

F� 5HPRYH�WKH�SODVWLF�FRYHU�RQ�WKH�6\VWHP�&RQWURO�3&%�

�� 'LVFRQQHFW�DOO�FDEOHV�WR�WKH�6\VWHP�&RQWURO�3&%���7KH
IROORZLQJ�FDEOHV�DUH�FRQQHFWHG�WR�WKH�6\VWHP�&RQWURO�3&%�

• )URQW�SDQHO��3��

• /&�,�2��3��

• $QDO\]HU�$X[���3��

• 5)�FRQWURO��3��

• 5)�DQG�ZDYHIRUP�DPSOLILHUV��3���

• 7UDQVIRUPHU��;0)5���3��

• 6SUD\�VKLHOG��-��

• $QDO\]HU��-��

• ,RQ�JDXJH��&RQYHFWURQ�JDXJH��3��

• 6ZLWFKLQJ�SRZHU�VXSSOLHV��-��

• (OHFWURQ�PXOWLSOLHU��FRQYHUVLRQ�G\QRGH�SRZHU�VXSSOLHV
�3��

• $3&,�KHDWHU��-��

• +LJK�VSHHG�VHULDO��3��

• ��N9�SRZHU�VXSSO\��-���
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�� :LWK�D�3KLOOLSV�VFUHZGULYHU��ORRVHQ�WKH�HLJKW�IDVWHQHUV�DQG
WKUHH�VFUHZV�WKDW�KROG�WKH�6\VWHP�&RQWURO�3&%�WR�WKH�06
GHWHFWRU�FKDVVLV�

&DXWLRQ���7R�SUHYHQW�GDPDJH�WR�WKH�HOHFWURQLFV�GXH�WR�HOHFWURVWDWLF
GLVFKDUJH��DWWDFK�DQ�HOHFWURVWDWLF�GLVFKDUJH��(6'��VWUDS�WR�\RXU
ZULVW�EHIRUH�FRQWLQXLQJ�

�� 6OLGH�WKH�6\VWHP�&RQWURO�3&%�WRZDUG�WKH�IURQW�RI�WKH�06
GHWHFWRU�E\������FP������LQ���VR�WKDW�LW�FOHDUV�WKH�GDWD�V\VWHP
FDEOH�FRQQHFWRU�

�� &DUHIXOO\�OLIW�WKH�6\VWHP�&RQWURO�3&%�RXW�DQG�DZD\�IURP�WKH
06�GHWHFWRU�

�� 8QSDFN�WKH�QHZ�6\VWHP�&RQWURO�3&%��3�1��������������
5HWDLQ�WKH�SDFNLQJ�PDWHULDOV�VR�WKDW�\RX�FDQ�SDFN�DQG�VKLS
WKH�GHIHFWLYH�3&%�WR�WKH�)LQQLJDQ�5HSDLU�&HQWHU�LQ�6DQ�-RVH�
%H�VXUH�WR�QRWH�WKH�DSSDUHQW�SUREOHP�RU�V\PSWRPV�RQ
WKH�HQFORVHG�IRUPV�

��� 3RVLWLRQ�WKH�QHZ�6\VWHP�&RQWURO�3&%�LQ�WKH�VSDFH�RFFXSLHG�E\
WKH�ROG�3&%�

��� :LWK�D�3KLOOLSV�VFUHZGULYHU��WLJKWHQ�WKH�WKUHH�VFUHZV�DQG�WKH
HLJKW�IDVWHQHUV�WKDW�KROG�WKH�6\VWHP�&RQWURO�3&%�WR�WKH�06
GHWHFWRU�FKDVVLV�

��� 5HFRQQHFW�DOO�FDEOHV�WR�WKH�6\VWHP�&RQWURO�3&%���7KH
IROORZLQJ�FDEOHV�DUH�FRQQHFWHG�WR�WKH�6\VWHP�&RQWURO�3&%�

• )URQW�SDQHO��3��

• /&�,�2��3��

• $QDO\]HU�$X[���3��

• 5)�FRQWURO��3��

• 5)�DQG�ZDYHIRUP�DPSOLILHUV��3���

• 7UDQVIRUPHU��;0)5���3��

• 6SUD\�VKLHOG��-��

• $QDO\]HU��-��
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• ,RQ�JDXJH��&RQYHFWURQ�JDXJH��3��

• 6ZLWFKLQJ�SRZHU�VXSSOLHV��-��

• (OHFWURQ�PXOWLSOLHU��FRQYHUVLRQ�G\QRGH�SRZHU�VXSSOLHV
�3��

• $3&,�KHDWHU��-��

• +LJK�VSHHG�VHULDO�OLQH��3��

• ��N9�SRZHU�VXSSO\��-���

13. Reinstall the protective cover over the System Control PCB as
follows:

a. Insert the three tabs on the left side of the cover into the
corresponding three slots in the MS detector chassis.

b. Swing the right side of the cover toward the chassis until the
tabs in the cover insert and lock into the slots in the chassis.

��� 5HLQVWDOO�WKH�ULJKW�VLGH�FRYHU�RI�WKH�06�GHWHFWRU�DV�IROORZV�

D� 3ODFH�WKH�FRYHU�DJDLQVW�WKH�ULJKW�VLGH�RI�WKH�06�GHWHFWRU
VXFK�WKDW�WKH�VWXGV�RQ�WKH�FRYHU�LQVHUW�LQWR�WKH�JXLGH�VORWV
LQ�WKH�06�GHWHFWRU�FKDVVLV�

b. Slide the side cover forward about 1.25 cm (0.5 in.) until the
studs on the cover lock in the guide slots.

F� 7LJKWHQ�E\�KDQG�WKH�IDVWHQHU�WKDW�VHFXUHV�WKH�VLGH�FRYHU
WR�WKH�FKDVVLV�RI�WKH�06�GHWHFWRU�

15. Reinstall the top cover of the MS detector as described in the
topic Reinstalling the Top Cover of the MS Detector in the MS
Detector Maintenance chapter.

16. Place the electronics service switch in the Normal (ON, | )
position.

��� 5XQ�WKH�/&4�GLDJQRVWLFV�WR�YHULI\�WKDW�WKH�V\VWHP�LV
RSHUDWLRQDO�
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7.3.6 Replacing the RF Voltage Control PCB

7R�UHSODFH�WKH�5)�9ROWDJH�&RQWURO�3&%��DQG�LWV�KRXVLQJ���SURFHHG
DV�IROORZV���6HH�)LJXUH�����IRU�WKH�ORFDWLRQ�RI�WKH�5)�9ROWDJH
&RQWURO�3&%�

�� 3ODFH�WKH�HOHFWURQLFV�VHUYLFH�VZLWFK�LQ�WKH�6HUYLFH��2))��2�
SRVLWLRQ��RU�VKXW�GRZQ�DQG�YHQW�WKH�/&4�V\VWHP�DV�GHVFULEHG
LQ�WKH�WRSLF�6KXWWLQJ�'RZQ�WKH�6\VWHP�&RPSOHWHO\�LQ�WKH
6\VWHP�6KXWGRZQ��6WDUWXS��DQG�5HVHW�FKDSWHU��

Figure 7-6.  Left side of the MS detector, showing the RF Voltage
Control PCB

RF VOLTAGE
CONTROL PCB
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:$51,1*���0DNH�VXUH�WKDW�WKH�/&4�HOHFWURQLF�VHUYLFH�VZLWFK�LV
LQ�WKH�6HUYLFH��2))��2��SRVLWLRQ��RU�VKXW�GRZQ�RU��VKXW�GRZQ�WKH
V\VWHP�DQG�GLVFRQQHFW�WKH�SRZHU�FRUG��EHIRUH�\RX�SURFHHG�

:$5181*���.RQWUROOLHUHQ�6LH��GD��GHU�+DXSWVFKDOWHU�I�U�/&4
(OHNWURQLNWHLOH�DXI�:DUWXQJ��6HUYLFH�2))�2��JHVFKDOWHW�LVW��RGHU
VFKDOWHQ�6LH�GDV�6\VWHP�DE��XQG�]LHKHQ�6LH�GHQ�1HW]VWHFNHU�DE�
EHYRU�6LH�IRUWIDKUHQ�

$9(57,66(0(17���6
DVVXUHU�TXH�OH�GLVMRQFWHXU�GH�EUDQFKHPHQW
/&4�HVW�HQ�SRVLWLRQ�6HUYLFH��2))��2���RX�PHWWUH�OH�V\VWqPH�KRUV
WHQVLRQ�HW�GpFRQQHFWHU�OH�FRUGRQ�G
DOLPHQWDWLRQ��DYDQW�GH
FRQWLQXHU�

2. Remove the top cover of the MS detector as described in the
topic Removing the Top Cover of the MS Detector in the MS
Detector Maintenance chapter.

3. Remove the left side cover of the MS detector as follows:

a. Loosen the fastener that secures the left side cover to the
chassis of the MS detector.

b. Slide the side cover back about 1.25 cm (0.5 in.), and then
lift it out and away from the MS detector.

&DXWLRQ���7R�SUHYHQW�GDPDJH�WR�WKH�HOHFWURQLFV�GXH�WR�HOHFWURVWDWLF
GLVFKDUJH��DWWDFK�DQ�HOHFWURVWDWLF�GLVFKDUJH��(6'��VWUDS�WR�\RXU
ZULVW�EHIRUH�FRQWLQXLQJ�

�� :LWK�D�3KLOOLSV�VFUHZGULYHU��UHPRYH�WKH�QLQH�VFUHZV�WKDW
VHFXUH�WKH�IURQW�FRYHU�RI�WKH�5)�9ROWDJH�&RQWURO�3&%���5HPRYH
WKH�IURQW�FRYHU�WR�H[SRVH�WKH�5)�9ROWDJH�&RQWURO�3&%�
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�� 'LVFRQQHFW�WKH�FDEOH�WKDW�FRPHV�IURP�WKH�5)�9ROWDJH
$PSOLILHU�3&%�

�� 'LVFRQQHFW�WKH�FDEOH�WKDW�FRPHV�IURP�WKH�6\VWHP�&RQWURO
3&%�

�� :LWK�D�3KLOOLSV�VFUHZGULYHU��UHPRYH�WKH�VFUHZV�WKDW�KROG�WKH
5)�9ROWDJH�&RQWURO�3&%�KRXVLQJ�WR�WKH�YDFXXP�PDQLIROG�
5HPRYH�WKH�5)�9ROWDJH�&RQWURO�3&%�DQG�LWV�KRXVLQJ�DV�D
XQLW���5HLQVWDOO�WKH�FRYHU�SODWH�RQ�WKH�KRXVLQJ�

�� 8QSDFN�WKH�QHZ�5)�9ROWDJH�&RQWURO�3&%�DQG�KRXVLQJ
�3�1����������������5HWDLQ�WKH�SDFNLQJ�PDWHULDOV�VR�WKDW�\RX
FDQ�SDFN�DQG�VKLS�WKH�GHIHFWLYH�3&%�DQG�KRXVLQJ�WR�WKH
)LQQLJDQ�5HSDLU�&HQWHU�LQ�6DQ�-RVH���%H�VXUH�WR�QRWH�WKH
DSSDUHQW�SUREOHP�RU�V\PSWRPV�RQ�WKH�HQFORVHG�IRUPV�

�� 3RVLWLRQ�WKH�QHZ�5)�9ROWDJH�&RQWURO�3&%�DQG�LWV�KRXVLQJ
DJDLQVW�WKH�YDFXXP�PDQLIROG�ZKHUH�WKH�ROG�DVVHPEO\�ZDV
ORFDWHG���:LWK�D�3KLOOLSV�VFUHZGULYHU��UHLQVWDOO�WKH����VFUHZV
WKDW�KROG�WKH�5)�9ROWDJH�&RQWURO�3&%�KRXVLQJ�WR�WKH�YDFXXP
PDQLIROG�

�� :LWK�D�3KLOOLSV�VFUHZGULYHU��UHPRYH�WKH�QLQH�VFUHZV�WKDW�KROG
WKH�IURQW�FRYHU�RI�WKH�5)�9ROWDJH�&RQWURO�3&%�KRXVLQJ�WR�WKH
5)�9ROWDJH�&RQWURO�3&%�KRXVLQJ���5HPRYH�WKH�IURQW�FRYHU�WR
H[SRVH�WKH�5)�9ROWDJH�&RQWURO�3&%�

�� 5HFRQQHFW�WKH�FDEOH�WKDW�FRPHV�IURP�WKH�6\VWHP�&RQWURO�3&%�

��� 5HFRQQHFW�WKH�FDEOH�WKDW�FRPHV�IURP�WKH�5)�9ROWDJH�$PSOLILHU
3&%�

��� 3RVLWLRQ�WKH�IURQW�FRYHU�RYHU�WKH�5)�9ROWDJH�&RQWURO�3&%�
:LWK�D�3KLOOLSV�VFUHZGULYHU��UHLQVWDOO�WKH�VFUHZV�WKDW�KROG�WKH
IURQW�FRYHU�WR�WKH�5)�9ROWDJH�&RQWURO�3&%�KRXVLQJ�

��� 5HLQVWDOO�WKH�OHIW�VLGH�FRYHU�RI�WKH�06�GHWHFWRU�DV�IROORZV�

D� 3ODFH�WKH�FRYHU�DJDLQVW�WKH�OHIW�VLGH�RI�WKH�06�GHWHFWRU
VXFK�WKDW�WKH�VWXGV�RQ�WKH�FRYHU�LQVHUW�LQWR�WKH�JXLGH�VORWV
LQ�WKH�06�GHWHFWRU�FKDVVLV�

b. Slide the side cover forward about 1.25 cm (0.5 in.) until the
studs on the cover lock in the guide slots.

F� 7LJKWHQ�E\�KDQG�WKH�IDVWHQHU�WKDW�VHFXUHV�WKH�VLGH�FRYHU
WR�WKH�FKDVVLV�RI�WKH�06�GHWHFWRU�
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13. Reinstall the top cover of the MS detector as described in the
topic Reinstalling the Top Cover of the MS Detector in the MS
Detector Maintenance chapter.

14. Place the electronics service switch in the Normal (ON, | )
position.

��� 5XQ�WKH�/&4�GLDJQRVWLFV�WR�YHULI\�WKDW�WKH�V\VWHP�LV
RSHUDWLRQDO�

7.3.7 Replacing the Low Pass Filter PCB

7R�UHSODFH�WKH�/RZ�3DVV�)LOWHU�3&%��SURFHHG�DV�IROORZV���6HH
)LJXUH�����IRU�WKH�ORFDWLRQ�RI�WKH�/RZ�3DVV�)LOWHU�3&%�

�� 3ODFH�WKH�HOHFWURQLFV�VHUYLFH�VZLWFK�LQ�WKH�6HUYLFH��2))��2�
SRVLWLRQ��RU�VKXW�GRZQ�DQG�YHQW�WKH�/&4�V\VWHP�DV�GHVFULEHG
LQ�WKH�WRSLF�6KXWWLQJ�'RZQ�WKH�6\VWHP�&RPSOHWHO\�LQ�WKH
6\VWHP�6KXWGRZQ��6WDUWXS��DQG�5HVHW�FKDSWHU��

:$51,1*���0DNH�VXUH�WKDW�WKH�/&4�HOHFWURQLF�VHUYLFH�VZLWFK�LV
LQ�WKH�6HUYLFH��2))��2��SRVLWLRQ��RU�VKXW�GRZQ�RU��VKXW�GRZQ�WKH
V\VWHP�DQG�GLVFRQQHFW�WKH�SRZHU�FRUG��EHIRUH�\RX�SURFHHG�

:$5181*���.RQWUROOLHUHQ�6LH��GD��GHU�+DXSWVFKDOWHU�I�U�/&4
(OHNWURQLNWHLOH�DXI�:DUWXQJ��6HUYLFH�2))�2��JHVFKDOWHW�LVW��RGHU
VFKDOWHQ�6LH�GDV�6\VWHP�DE��XQG�]LHKHQ�6LH�GHQ�1HW]VWHFNHU�DE�
EHYRU�6LH�IRUWIDKUHQ�

$9(57,66(0(17���6
DVVXUHU�TXH�OH�GLVMRQFWHXU�GH�EUDQFKHPHQW
/&4�HVW�HQ�SRVLWLRQ�6HUYLFH��2))��2���RX�PHWWUH�OH�V\VWqPH�KRUV
WHQVLRQ�HW�GpFRQQHFWHU�OH�FRUGRQ�G
DOLPHQWDWLRQ��DYDQW�GH
FRQWLQXHU�
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4. Remove the top cover of the MS detector as described in the
topic Removing the Top Cover of the MS Detector in the MS
Detector Maintenance chapter.

5. Remove the rear cover of the MS detector as follows:

a. With a Phillips screwdriver, loosen the 10 screws that secure
the rear cover to the chassis of the MS detector.

b. Slide the rear cover up about 1.25 cm (0.5 in.), and then lift it
out and away from the MS detector.

�� 'LVFRQQHFW�WKH�WZR�FRD[LDO�FDEOHV�IURP�WKH�%1&�FRQQHFWRUV
WKDW�DUH�ORFDWHG�RQ�WKH�UHDU�RI�WKH�/RZ�3DVV�)LOWHU�3&%�

&DXWLRQ���7R�SUHYHQW�GDPDJH�WR�WKH�HOHFWURQLFV�GXH�WR�HOHFWURVWDWLF
GLVFKDUJH��DWWDFK�DQ�HOHFWURVWDWLF�GLVFKDUJH��(6'��VWUDS�WR�\RXU
ZULVW�EHIRUH�FRQWLQXLQJ�

Figure 7-7.  Rear view of the MS detector, showing the Vent Delay PCB,
battery backup, and Low Pass Filter PCB
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�� :LWK�D�3KLOOLSV�VFUHZGULYHU��UHPRYH�WKH���VFUHZV�WKDW�KROG�WKH
PHWDO�FRYHU�RI�WKH�/RZ�3DVV�)LOWHU�3&%�WR�WKH�IDQ��ORZ�SDVV
ILOWHU��YHQW�FRQWURO�DVVHPEO\���5HPRYH�WKH�PHWDO�FRYHU�

��� :LWK�D�3KLOOLSV�VFUHZGULYHU��UHPRYH�WKH�VFUHZV�WKDW�KROG�WKH
/RZ�3DVV�)LOWHU�3&%�WR�WKH�IDQ��ORZ�SDVV�ILOWHU��YHQW�FRQWURO
DVVHPEO\���5HPRYH�WKH�/RZ�3DVV�)LOWHU�3&%�

��� 8QSDFN�WKH�QHZ�3&%��3�1����������������5HWDLQ�WKH�SDFNLQJ
PDWHULDOV�VR�WKDW�\RX�FDQ�SDFN�DQG�VKLS�WKH�GHIHFWLYH�3&%�WR
WKH�)LQQLJDQ�5HSDLU�&HQWHU�LQ�6DQ�-RVH���%H�VXUH�WR�QRWH
WKH�DSSDUHQW�SUREOHP�RU�V\PSWRPV�RQ�WKH�HQFORVHG
IRUPV�

��� 3RVLWLRQ�WKH�QHZ�/RZ�3DVV�)LOWHU�3&%�LQ�WKH�SODFH�WKDW�ZDV
RFFXSLHG�E\�WKH�ROG�3&%���:LWK�D�3KLOOLSV�VFUHZGULYHU�
UHLQVWDOO�WKH�VFUHZV�WKDW�KROG�WKH�/RZ�3DVV�)LOWHU�3&%�WR�WKH
IDQ��ORZ�SDVV�ILOWHU��YHQW�FRQWURO�DVVHPEO\�

��� 3RVLWLRQ�WKH�PHWDO�FRYHU�RYHU�WKH�/RZ�3DVV�)LOWHU�3&%���:LWK
D�3KLOOLSV�VFUHZGULYHU��UHLQVWDOO�WKH���VFUHZV�WKDW�KROG�WKH
PHWDO�FRYHU�RI�WKH�/RZ�3DVV�)LOWHU�3&%�WR�WKH�IDQ��ORZ�SDVV
ILOWHU��YHQW�FRQWURO�DVVHPEO\�

��� 5HFRQQHFW�WKH�WZR�FRD[LDO�FDEOHV�WR�WKH�%1&�FRQQHFWRUV�WKDW
DUH�ORFDWHG�RQ�WKH�UHDU�RI�WKH�/RZ�3DVV�)LOWHU�3&%�

��� 5HLQVWDOO�WKH�UHDU�FRYHU�RI�WKH�06�GHWHFWRU�DV�IROORZV�

D� 3ODFH�WKH�FRYHU�DJDLQVW�WKH�UHDU�RI�WKH�06�GHWHFWRU�VXFK
WKDW�WKH�VFUHZV�LQ�WKH�06�GHWHFWRU�FKDVVLV�LQVHUW�LQWR�WKH
JXLGH�VORWV�RQ�WKH�UHDU�FRYHU�

b. Slide the rear cover down about 1.25 cm (0.5 in.) until the
screws lock in the guide slots on the cover.

F� :LWK�D�3KLOOLSV�VFUHZGULYHU��WLJKWHQ�WKH�WHQ�VFUHZV�WKDW
VHFXUH�WKH�UHDU�FRYHU�WR�WKH�FKDVVLV�RI�WKH�06�GHWHFWRU�

16. Reinstall the top cover of the MS detector as described in the
topic Reinstalling the Top Cover of the MS Detector in the MS
Detector Maintenance chapter.

17. Place the electronics service switch in the Normal (ON, | )
position.

��� 5XQ�WKH�/&4�GLDJQRVWLFV�WR�YHULI\�WKDW�WKH�V\VWHP�LV
RSHUDWLRQDO�
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8. REPLACEABLE PARTS

7KLV�FKDSWHU�FRQWDLQV�SDUW�QXPEHUV�IRU�UHSODFHDEOH�DQG
FRQVXPDEOH�SDUWV�IRU�WKH�06�GHWHFWRU��GDWD�V\VWHP��DQG�NLWV���7R
HQVXUH�SURSHU�UHVXOWV�LQ�VHUYLFLQJ�WKH�/&4�V\VWHP��RUGHU�RQO\�WKH
SDUWV�OLVWHG�RU�WKHLU�HTXLYDOHQW�

)RU�LQIRUPDWLRQ�RQ�RUGHULQJ�SDUWV��UHIHU�WR�WKH�WRSLF�2UGHULQJ
5HSODFHDEOH�3DUWV�LQ�WKH�5HDG�7KLV�)LUVW�FKDSWHU�RI�WKLV
PDQXDO�

�



REPLACEABLE PARTS
MS Detector

8-2        Finnigan:  LCQ MS Detector Hardware Manual

8.1 MS Detector

5HSODFHDEOH�SDUWV�DUH�DYDLODEOH�WR�VXSSRUW�WKH�IROORZLQJ�

• (6,�SUREH�DVVHPEO\

• $3&,�SUREH�DVVHPEO\

• $3,�SUREH�JXLGH

• $3,�VWDFN

• ,RQ�RSWLFV

• 0DVV�DQDO\]HU

• ,RQ�GHWHFWLRQ�V\VWHP��HOHFWURQ�PXOWLSOLHU�FRQYHUVLRQ
G\QRGH�

• 7RS�FRYHU�SODWH�RI�YDFXXP�PDQLIROG

• 'LYHUW�LQMHFW�YDOYH

• 6\ULQJH�SXPS

• 7XUERPROHFXODU�SXPS

• 5RWDU\�YDQH�SXPS

• 9DFXXP�DVVHPEOLHV

• 0HFKDQLFDO�DVVHPEOLHV

• (OHFWULFDO�DVVHPEOLHV

• 3ULQWHG�FLUFXLW�ERDUGV��3&%V�

• 5)�FRQWURO�GHWHFWLRQ�DVVHPEOLHV

• &DEOHV

• &RYHUV
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8.1.1 ESI Probe Assembly

$VVHPEO\��(6,�3UREH ���������������������������������������������������������������������������� �����������

&RQQHFWRU��UHFHSWDFOH��+9��VKLHOGHG���������������������������������������������������� �����������
&RQWDLQHU��VHW��(6,�SUREH �������������������������������������������������������������������� �����������
)HUUXOH��������LQ��,'��.(/�)���+3/&������������������������������������������������� �����������
)HUUXOH��������LQ��,'��3((.��SRO\HWKHUHWKHUNHWRQH��+3/& �������������� �����������
)LWWLQJ��IHUUXOH������LQ���7HI]HO� ����������������������������������������������������������� �����������
)LWWLQJ��)LQJHUWLJKW����8SFKXUFK��������������������������������������������������������� �����������
)LWWLQJ��IODQJHOHVV��VWDLQOHVV�VWHHO������LQ���EOXH��'HOULQ� ������������������� �����������
)LWWLQJ��IODQJHOHVV��VWDLQOHVV�VWHHO������LQ���JUHHQ��'HOULQ ������������������� �����������
)LWWLQJ��WUDQVIHU�OLQH��LQWHUQDO�XQLRQ�������LQ���VWDLQOHVV�VWHHO ����������� �����������
)LWWLQJ��SOXJ������LQ��Õ�����7HI]HO��+3/&��������������������������������������������� �����������
)ODQJH��(6,������������������������������������������������������������������������������������������� �����������
*URXQG�VKLHOG��(6, ������������������������������������������������������������������������������ �����������
0DQLIROG��(6, ��������������������������������������������������������������������������������������� �����������
0DQLIROG�LQOHW��LQVXODWHG������LQ��Õ�������HDFK� ����������������������������������� �����������
0DQLIROG�LQOHW��LQVXODWHG������� ���������������������������������������������������������� �����������
0RXQW��JURXQGHG�ILWWLQJ�KROGHU ����������������������������������������������������������� �����������
1HHGOH��(6,��'�SRLQW�����JDXJH����LQ��ORQJ�����PP����������������������������� �����������
1R]]OH��(6,������������������������������������������������������������������������������������������� �����������
2�ULQJ��������LQ��,'�������LQ��WKLFN��9LWRQ� ����������������������������������������� �����������
2�ULQJ��������LQ��,'�������LQ��WKLFN��9LWRQ ������������������������������������������� �����������
2�ULQJ��������LQ��,'��������LQ��WKLFN��9LWRQ ����������������������������������������� �����������
2�ULQJ��������LQ��,'��������LQ��WKLFN��9LWRQ ����������������������������������������� �����������
2�ULQJ��������LQ��,'�������LQ��WKLFN��9LWRQ ������������������������������������������� �����������
2�ULQJ��������LQ��,'��������LQ��WKLFN��9LWRQ ����������������������������������������� �����������
2�ULQJ��������LQ��,'��������LQ��WKLFN��9LWRQ ����������������������������������������� �����������
3OXQJHU��EDOO������LQ��Õ����������LQ��ORQJ����OE�IW ���������������������������������� �����������
6FUHZ��VORW�������Õ�����LQ���Q\ORQ ��������������������������������������������������������� �����������
6FUHZ��IODW��3KLOOLSV�������Õ�������LQ������GHJUHH��VWDLQOHVV�VWHHO �������� �����������
6FUHZ��WKXPE��(6,�SUREH�UHWDLQHU�EROW ����������������������������������������������� �����������
6FUHZ��WKXPE��IODQJH�UHWDLQHU�EROW����HDFK����������������������������������������� �����������
6HDO��VWDQGDUG��QHHGOH�������VHULHV��7HIORQ���������������������������������������� �����������
6OHHYH��(6,�PDQLIROG���������������������������������������������������������������������������� �����������
6SULQJ��FRPSUHVVLRQ��������LQ��2'��������LQ��WKLFN��VWDLQOHVV�VWHHO ��� �����������
7XELQJ��IXVHG�VLOLFD������PP�,'�Õ�����PP�2'��GHDFWLYDWHG����P��O ��� �����������
7XELQJ��IXVHG�VLOLFD������PP�,'�Õ�������PP�2'����IW�������P��O��������� �����������
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8.1.2 APCI Probe Assembly

$VVHPEO\��$3&,�3UREH������������������������������������������������������������������������� �����������

2�ULQJ��������LQ��,'�������LQ��WKLFN��9LWRQ������������������������������������������� �����������
2�ULQJ��������LQ��,'��������LQ��WKLFN��9LWRQ����������������������������������������� �����������
2�ULQJ��������LQ��,'��������LQ��WKLFN��9LWRQ����������������������������������������� �����������
3OXQJHU��VSULQJ�������Õ�����LQ��ORQJ����������������������������������������������������� �����������

$3&,�3UREH �������������������������������������������������������������������������������������������� �����������

)HUUXOH��������LQ��,'��3((.��+3/&���������������������������������������������������� �����������
)HUUXOH��)LQJHUWLJKW����8SFKXUFK�������������������������������������������������������� �����������
)LWWLQJ���������PDOH�QXW��3((. ���������������������������������������������������������� �����������
)LWWLQJ��$3&,�IODQJH ���������������������������������������������������������������������������� �����������
)LWWLQJ��IHUUXOH������LQ���7HI]HO ������������������������������������������������������������� �����������
)LWWLQJ��)LQJHUWLJKW����8SFKXUFK��������������������������������������������������������� �����������
)LWWLQJ��IODQJHOHVV��VWDLQOHVV�VWHHO������LQ���EOXH��'HOULQ ��������������������� �����������
)LWWLQJ��IODQJHOHVV��VWDLQOHVV�VWHHO������LQ���JUHHQ��'HOULQ������������������� �����������
+HDWHU�FRLO��$3&,��������������������������������������������������������������������������������� �����������
,QVXODWRU��KHDWHU��$3&, ����������������������������������������������������������������������� �����������
0DQLIROG��$3&, ������������������������������������������������������������������������������������ �����������
1R]]OH��$3&, ���������������������������������������������������������������������������������������� �����������
2�ULQJ��������LQ��,'��������LQ��WKLFN��9LWRQ����������������������������������������� �����������
2�ULQJ��������LQ��,'�������LQ��WKLFN��9LWRQ������������������������������������������� �����������
2�ULQJ��������LQ��,'�������LQ��WKLFN��9LWRQ������������������������������������������� �����������
2�ULQJ��������LQ��,'��������LQ��WKLFN��9LWRQ����������������������������������������� �����������
5HWDLQHU��KHDWHU��$3&, ������������������������������������������������������������������������ �����������
6FUHZ��SDQ�KHDG��3KLOOLSV�������Õ�����LQ���VWDLQOHVV�VWHHO ������������������� �����������
6FUHZ��VRFNHW�������Õ������LQ���VWDLQOHVV�VWHHO��VLOYHU�SODWHG �������������� �����������
7XEH��DX[LOLDU\�JDV��$3&, ������������������������������������������������������������������� �����������
7XEH��VKHDWK�JDV��$3&, ����������������������������������������������������������������������� �����������
7XEH��YDSRUL]HU��$3&, ������������������������������������������������������������������������� �����������
7XELQJ��IXVHG�VLOLFD��������PP�,'�Õ�������PP�2'����IW�������P��O ���� �����������
9DSRUL]HU�FDVLQJ��$3&,������������������������������������������������������������������������ �����������
9DSRUL]HU�IODQJH��$3&,������������������������������������������������������������������������ �����������
:DVKHU��IODW������������LQ��2'�Õ������LQ��WKLFN��VWDLQOHVV�VWHHO���������� �����������

9DSRUL]HU�.LW ����������������������������������������������������������������������������������������� �����������

+HDWHU�FRLO��$3&,��������������������������������������������������������������������������������� �����������
,QVXODWRU��KHDWHU��$3&, ����������������������������������������������������������������������� �����������
6FUHZ��VRFNHW�������Õ������LQ���VWDLQOHVV�VWHHO��VLOYHU�SODWHG �������������� �����������
7XEH��YDSRUL]HU��$3&, ������������������������������������������������������������������������� �����������
:DVKHU��IODW������������LQ��2'�Õ������LQ��WKLFN��VWDLQOHVV�VWHHO���������� �����������
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$VVHPEO\��&RURQD�'LVFKDUJH ������������������������������������������������������������������� �����������

%XONKHDG�QXW��FRURQD�WXEH ������������������������������������������������������������������ �����������
&RPSUHVVLRQ�QXW��FRURQD�WXEH ������������������������������������������������������������� �����������
&RQQHFWRU��UHFHSWDFOH��+9��VKLHOGHG���������������������������������������������������� �����������
&RQWDFWLQJ��VRFNHW��%H�&X�������������������������������������������������������������������� �����������
&RURQD�WXEH��$3&, ������������������������������������������������������������������������������� �����������
1HHGOH�KRXVLQJ��FRURQD�WXEH���������������������������������������������������������������� �����������
1HHGOH��FRURQD�������������������������������������������������������������������������������������� �����������
2�ULQJ��������LQ��,'�������LQ��WKLFN��9LWRQ ������������������������������������������� �����������
5HVLVWRU��IL[HG��FDUERQ�FRPSRVLWH������:�����0Ω����������������������������� �����������
6FUHZ�VHW��VRFNHW�������Õ������LQ���VWDLQOHVV�VWHHO ������������������������������� �����������
6SULQJ�FRQWDFWLQJ��FRURQD�WXEH������������������������������������������������������������ �����������
6SULQJ��FRPSUHVVLRQ��VWDLQOHVV�VWHHO���������������������������������������������������� �����������

6FUHZ��WKXPE��$3&,�SUREH�UHWDLQHU�EROW ������������������������������������������������� �����������

6FUHZ��WKXPE��$3,�IODQJH�UHWDLQHU�EROW��������������������������������������������������� �����������

8.1.3 API Probe Guide

.LW��*XLGH��$3,�3UREH �������������������������������������������������������������������������� �����������

$GDSWHU��VOLGH��$3,�SUREH��������������������������������������������������������������������� �����������
*XLGH��$3,�SUREH�IODQJH����������������������������������������������������������������������� �����������
2�ULQJ��������LQ��,'��������LQ��WKLFN��9LWRQ ����������������������������������������� �����������
2�ULQJ��������LQ��,'��������LQ��WKLFN��9LWRQ ����������������������������������������� �����������
3ODWH��VOLGH�KDQGOH�������������������������������������������������������������������������������� �����������
6FUHZ��SDQ�KHDG��3KLOOLSV�������Õ�����LQ���VWDLQOHVV�VWHHO�������������������� �����������
6FUHZ��WKXPE������LQ��Õ�����81&��$3,�SUREH �������������������������������������� �����������
6KDIW��OHIW��$3,�VOLGH����������������������������������������������������������������������������� �����������

.LW��$3,��0LFUR�6ZLWFK ������������������������������������������������������������������������� �����������

6ZLWFK��OHDI�UROOHU��63'7������$����������������������������������������������������������� �����������

8.1.4 API Stack

$VVHPEO\��$3,�6WDFN����������������������������������������������������������������������������� �����������

%XVKLQJ��KHDWHG�FDSLOODU\�PRXQW �������������������������������������������������������� �����������
)LWWLQJ������LQ��KRVH��������LQ��Õ�����81&��PDOH ���������������������������������� �����������
+HDWHG�FDSLOODU\����������������������������������������������������������������������������������� �����������
0RXQW��KHDWHG�FDSLOODU\����������������������������������������������������������������������� �����������
0RXQW��WXEH�OHQV�DQG�VNLPPHU������������������������������������������������������������ �����������
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2�ULQJ��������LQ��,'��������LQ��WKLFN��.DOUH] ������������������������������������ �����������
2�ULQJ��������LQ��,'��������LQ��WKLFN��9LWRQ����������������������������������������� �����������
2�ULQJ��������LQ��,'��������LQ��WKLFN��9LWRQ����������������������������������������� �����������
3OXQJHU��EDOO��������������ORQJ����OE�IW ������������������������������������������������� �����������
5HWDLQHU��$3,�FRQQHFWRU ���������������������������������������������������������������������� �����������
6FUHZ��SDQ�KHDG��3KLOOLSV�������Õ�����LQ���VWDLQOHVV�VWHHO ������������������� �����������
6FUHZ��VRFNHW�������Õ�����LQ��ORQJ��VWDLQOHVV�VWHHO������������������������������� �����������
6NLPPHU����������������������������������������������������������������������������������������������� �����������
6OHHYH��KHDWHG�FDSLOODU\����������������������������������������������������������������������� �����������
6SUD\�VKLHOG ����������������������������������������������������������������������������������������� �����������
7XEH�OHQV���������������������������������������������������������������������������������������������� �����������

8.1.5 Ion Optics

$VVHPEO\��$3,�RFWDSROH�LQVXODWRU������������������������������������������������������������ �����������

/HQV��LQWHURFWDSROH����������������������������������������������������������������������������������� �����������

0RXQW��DQDO\]HU ��������������������������������������������������������������������������������������� �����������

0RXQW��RFWDSROH���������������������������������������������������������������������������������������� �����������

2FWDSROH������LQ��ORQJ��ZHOGHG������������������������������������������������������������������ �����������

7KXPE�VFUHZ���������������������������������������������������������������������������������������� �����������

.LW��)HHGWKURXJK����3LQ����������������������������������������������������������������������� �����������

)HHGWKURXJK����SLQ��PRGLILHG �������������������������������������������������������������� �����������
2�ULQJ��������LQ��,'�������LQ��WKLFN��9LWRQ������������������������������������������� �����������
6FUHZ��SDQ�KHDG��3KLOOLSV�������Õ�����LQ���VWDLQOHVV�VWHHO ������������������� �����������
6SDFHU����SLQ�IHHGWKURXJK ������������������������������������������������������������������� �����������

.LW��)HHGWKURXJK����3LQ����������������������������������������������������������������������� �����������

)HHGWKURXJK����SLQ ������������������������������������������������������������������������������ �����������
2�ULQJ��������LQ��,'�������LQ��WKLFN��9LWRQ������������������������������������������� �����������
6FUHZ��SDQ�KHDG��3KLOOLSV�������Õ�����LQ���VWDLQOHVV�VWHHO ������������������� �����������
6KLHOG�ER[��3&% ����������������������������������������������������������������������������������� �����������
6SDFHU����SLQ�IHHGWKURXJK ������������������������������������������������������������������� �����������

8.1.6 Mass Analyzer

(OHFWURGH��ULQJ������������������������������������������������������������������������������������������ �����������

(OHFWURGH��HQGFDS��HQWUDQFH�H[LW ������������������������������������������������������������� �����������

([LW�OHQV ��������������������������������������������������������������������������������������������������� �����������
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0RXQW��DQDO\]HU ��������������������������������������������������������������������������������������� �����������

1LSSOH��GDPSLQJ�JDV �������������������������������������������������������������������������������� �����������

1XW������������������������������������������������������������������������������������������������������������ �����������

3RVW ����������������������������������������������������������������������������������������������������������� �����������

6OHHYH��H[LW�OHQV���������������������������������������������������������������������������������������� �����������

6SDFHU��ULQJ ���������������������������������������������������������������������������������������������� �����������

6SULQJ�ZDVKHU�������LQ��,'�������LQ��2'��VWDLQOHVV�VWHHO������������������������� �����������

7XELQJ��7HIORQ�����JDXJH��������LQ��ZDOO�WKLFNQHVV��������������������������������� �����������

8.1.7 Ion Detection System (Electron Multiplier / Conversion Dynode)

'LVN��VKLHOG��G\QRGH����������������������������������������������������������������������������� �����������
6KLHOG��G\QRGH�������������������������������������������������������������������������������������� �����������

.LW��&RQYHUVLRQ�'\QRGH ���������������������������������������������������������������������� �����������

)HHGWKURXJK��G\QRGH ��������������������������������������������������������������������������� �����������
2�ULQJ�������LQ��,'��������LQ��WKLFN��9LWRQ ������������������������������������������� �����������
6FUHZ��SDQ�KHDG��3KLOOLSV�������Õ�����LQ���VWDLQOHVV�VWHHO�������������������� �����������
6SULQJ��FRLO��������LQ��,'��������LQ��KHLJKW� ����������������������������������������� �����������
7XEH��VKLHOG��G\QRGH ���������������������������������������������������������������������������� �����������

.LW��(OHFWURQ�0XOWLSOLHU ����������������������������������������������������������������������� �����������

$QRGH��HOHFWURQ�PXOWLSOLHU ������������������������������������������������������������������� �����������
)HHGWKURXJK��+9 ��������������������������������������������������������������������������������� �����������
)HHGWKURXJK��HOHFWURQ�PXOWLSOLHU �������������������������������������������������������� �����������
2�ULQJ��������LQ��,'��������LQ��WKLFN��9LWRQ ����������������������������������������� �����������
2�ULQJ��������LQ��,'��������LQ��WKLFN��9LWRQ ����������������������������������������� �����������
6FUHZ��VRFNHW��FDS�������Õ�����LQ���YHQWHG��VWDLQOHVV�VWHHO ������������������ �����������

$VVHPEO\��(OHFWURQ�0XOWLSOLHU ����������������������������������������������������������� �����������

&DWKRGH��HOHFWURQ�PXOWLSOLHU���������������������������������������������������������������� �����������
6FUHZ��SDQ�KHDG��3KLOOLSV�������Õ�����LQ���YHQWHG��VWDLQOHVV�VWHHO������� �����������
:DVKHU��ZDYH��������LQ��2'�Õ�������LQ��,'����������������������������������������� �����������

8.1.8 Top Cover Plate of Vacuum Manifold

$VVHPEO\��7RS�&RYHU���������������������������������������������������������������������������� �����������

&RQQHFWRU��6ZDJHORN���PRGLILHG ��������������������������������������������������������� �����������
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)LWWLQJ��6ZDJHORN��IHUUXOH������LQ���WHH�VHW ������������������������������������������ �����������
)LWWLQJ��6ZDJHORN��QXW�NQXUOHG������LQ���EUDVV ������������������������������������ �����������
1LSSOH��GDPSLQJ�JDV ���������������������������������������������������������������������������� �����������
3LQ�JXLGH��ODUJH�WRS�FRYHU �������������������������������������������������������������������� �����������
3LQ�JXLGH��WRS�FRYHU ����������������������������������������������������������������������������� �����������
3LQ��3&%��WRS�FRYHU ������������������������������������������������������������������������������ �����������
3ODWH��WRS��PDQLIROG ����������������������������������������������������������������������������� �����������

.LW��+DQGOH�7RS�&RYHU����LQ� ��������������������������������������������������������������� �����������

+DQGOH����LQ���WRS�FRYHU������������������������������������������������������������������������ �����������

8.1.9 Divert/Inject Valve

,QWHUFRQQHFW�$VVHPEO\��'LYHUW�,QMHFW�9DOYH����������������������������������� �����������

'LYHUW�LQMHFW�YDOYH�����9�GF������������������������������������������������������������������ �����������
6FUHZ��IODW��3KLOOLSV�������Õ�����LQ���]LQF ��������������������������������������������� �����������
6FUHZ��SDQ�KHDG��3KLOOLSV�������Õ�����LQ���VWDLQOHVV�VWHHO ������������������� �����������
6SDFHU��������LQ��ORQJ������,'������LQ��2'��VWDLQOHVV�VWHHO ������������������ �����������

8.1.10 Syringe Pump

,QWHUFRQQHFW�.LW��6\ULQJH�3XPS ������������������������������������������������������� �����������

6FUHZ��SDQ�KHDG��3KLOOLSV�������Õ�����LQ���VWDLQOHVV�VWHHO ������������������� �����������
6\ULQJH�SXPS��������������������������������������������������������������������������������������� �����������

8.1.11 Turbomolecular Pump

%XVKLQJ��VWHS��UXEEHU�������LQ��2'�������LQ��,'� ������������������������������������� �����������

2�ULQJ��������LQ��,'�������LQ��WKLFN��9LWRQ ����������������������������������������������� �����������

2�ULQJ��������LQ��,'�������LQ��WKLFN��9LWRQ ����������������������������������������������� �����������

3XPS�RLO��WXUERPROHFXODU��UHVHUYRLU��IHOW��73+������������������������������������ �����������

5DLO��WXUERPROHFXODU�SXPS���������������������������������������������������������������������� �����������

3XPS��WXUERPROHFXODU��70+��������������/V�� ������������������������������������� �����������

6FUHZ��VRFNHW�������LQ��Õ����Õ�����LQ��ORQJ��VWDLQOHVV�VWHHO���������������������� �����������

:DVKHU��IODW�������LQ��,'��VWDLQOHVV�VWHHO ������������������������������������������������� �����������
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8.1.12 Rotary-Vane Pump

,QWHUFRQQHFW�.LW��5RWDU\�9DQH�3XPS�ZLWK�KDUGZDUH�
����9�DF �������������������������������������������������������������������������������������������� �����������

$GDSWHU��KRVH����PP ��������������������������������������������������������������������������� �����������
&ODPS��KRVH��DGMXVWDEOH�������LQ��WR�����LQ���VWDLQOHVV�VWHHO���������������� �����������
3XPS�RLO��YDFXXP����/ ������������������������������������������������������������������������� �����������
3XPS��URWDU\�YDQH�����P��K��������9�DF��������+] ����������������������������� �����������
9DFXXP�KDUGZDUH��FODPS��.)��������������������������������������������������������� �����������

8.1.13 Vacuum System Assemblies

$VVHPEO\��9HQW�9DOYH��������������������������������������������������������������������������� �����������

)LOWHU��VLQWHUHG�Q\ORQ ��������������������������������������������������������������������������� �����������
)LWWLQJ��6ZDJHORN��PDOH�DGDSWHU������LQ��037�Õ�����LQ� ��������������������� �����������
)LWWLQJ��6ZDJHORN��2�VHDO������LQ��WXEH�������LQ��Õ��� ������������������������� �����������
2�ULQJ��������LQ��,'��������LQ��WKLFN��9LWRQ ����������������������������������������� �����������
5LEERQ�GRSH������LQ� ����������������������������������������������������������������������������� �����������
9DOYH����ZD\��VROHQRLG����9�GF�������LQ���VWDLQOHVV�VWHHO�

QRUPDOO\�RSHQ ���������������������������������������������������������������������������������� �����������

$VVHPEO\��)RUHOLQH�,QWHUFRQQHFW ������������������������������������������������������ �����������

&ODPS��KRVH��DGMXVWDEOH�������LQ��WR�����LQ���VWDLQOHVV�VWHHO���������������� �����������
+RVH��DGDSWHU�����PP�������������������������������������������������������������������������� �����������
+RVH��39&��UHLQIRUFHG������LQ��,'�������LQ��2'������IW�������P��O ��������� �����������
8QLRQ��GXR��IRUHOLQHV�����GHJUHH ���������������������������������������������������������� �����������
8QLRQ��WULSOH��IRUHOLQHV������������������������������������������������������������������������� �����������
9DFXXP�KDUGZDUH��FODPS��.)��������VWHHO ����������������������������������������� �����������

$VVHPEO\��+HOLXP��,QOHW����������������������������������������������������������������������� �����������

)HUUXOH������LQ��WR�����PP��JUDSKLWH���9HVSHO �������������������������������������� �����������
)LWWLQJ��6ZDJHORN��EXONKHDG�XQLRQ������LQ��Õ�����LQ���EUDVV ��������������� �����������
)LWWLQJ��6ZDJHORN��SOXJ������LQ��)37��EUDVV����������������������������������������� �����������
5HJXODWRU�������SVL������LQ���137��VWDLQOHVV�VWHHO�������������������������������� �����������
7XELQJ��IXVHG�VLOLFD��������PP�,'������IW�������P��O���������������������������� �����������
7XELQJ��7HIORQ��������LQ��2'��������LQ��ZLGWK��)(3 ��������������������������� �����������

.LW��+RVH�$GDSWHU���������������������������������������������������������������������������������� �����������

$GDSWHU��SXPS�PDQLIROG������LQ��KRVH�WR�ZDOO ������������������������������������� �����������
&RQYHFWURQ��JDXJH ����������������������������������������������������������������������������� �����������
2�ULQJ��������LQ��,'��������LQ��WKLFN��9LWRQ ����������������������������������������� �����������
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5LEERQ�GRSH������LQ�� ���������������������������������������������������������������������������� �����������
6FUHZ��SDQ�KHDG��3KLOOLSV�������Õ�������LQ���VWDLQOHVV�VWHHO ���������������� �����������

.LW��/LG�0DQLIROG����������������������������������������������������������������������������������� �����������

0DQLIROG�OLG������������������������������������������������������������������������������������������ �����������
2�ULQJ������LQ��,'�������LQ��WKLFN��9LWRQ����������������������������������������������� �����������
6FUHZ��SDQ�KHDG��3KLOOLSV�������Õ�����LQ���VWDLQOHVV�VWHHO ������������������� �����������

.LW��,RQ�*DXJH ��������������������������������������������������������������������������������������� �����������

'\QRGH�VKLHOG��������������������������������������������������������������������������������������� �����������
,RQ�JDXJH��PLQL�������LQ��2'�WXEH ������������������������������������������������������� �����������
2�ULQJ��������LQ��,'�������LQ��WKLFN��9LWRQ������������������������������������������� �����������
6OHHYH�������LQ��,'��2�ULQJ�FRPSUHVVLRQ���������������������������������������������� �����������
6OHHYH��WKUHDGHG�2�ULQJ�VHDO ��������������������������������������������������������������� �����������

8.1.14 Mechanical Assemblies

&RYHU��WRS��RFWDSROH�5)�YROWDJH�FRLO��������������������������������������������������������� �����������

)DQ��ORZ�SDVV�ILOWHU��YHQW�FRQWURO������������������������������������������������������������� �����������

)DQ��WRZHU ������������������������������������������������������������������������������������������������ �����������

,�2�SDQHO����LQ� ����������������������������������������������������������������������������������������� �����������

8.1.15 Electrical Assemblies

$VVHPEO\��7XUERPROHFXODU�3XPS�&RQWUROOHU������������������������������������������ �����������

3RZHU�VXSSO\����N9�������$��ZLWKRXW�EUDFNHW��(6,���$3&,� ������������������� �����������

7UDQVIRUPHU������9$�WRURLG��������������������������������������������������������������������� �����������

$VVHPEO\��3RZHU�0RGXOH �������������������������������������������������������������������� �����������

&LUFXLW�EUHDNHU�����$��GRXEOH�SROH��KLJK�LQ�UXVK �������������������������������� �����������
&LUFXLW�EUHDNHU����SROH�����$������9�DF��URFNHU ����������������������������������� �����������
&RQQHFWRU��SDQHO��SRZHU�LQOHW��,(&�����&����������������������������������������� �����������
)LOWHU��OLQH�����$��VFUHZ�WHUPLQDO �������������������������������������������������������� �����������
)XVH�������$����Õ����PP������9��WLPH�ODJ� ������������������������������������������ �����������
1XW��KH[�.(3���������VWDLQOHVV�VWHHO �������������������������������������������������� �����������
6FUHZ��IODW��3KLOOLSV�������Õ�����LQ���VWDLQOHVV�VWHHO����������������������������� �����������
6FUHZ��SDQ�KHDG��3KLOOLSV�������Õ�����LQ���VWDLQOHVV�VWHHO ������������������� �����������
6KXQW��LQVXODWHG��PLQL�ZUDS ��������������������������������������������������������������� �����������
6ZLWFKLQJ�SRZHU�VXSSO\�����9������$� ������������������������������������������������� �����������
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$VVHPEO\��6ZLWFKLQJ�3RZHU�6XSSO\�������������������������������������������������� �����������

3RZHU�VXSSO\������9�����$�������9������$� ������������������������������������������� �����������
3RZHU�VXSSO\�����9������9�����9������:�������������������������������������������� �����������

0RGXOH��(OHFWURQ�0XOWLSOLHU���&RQYHUVLRQ�'\QRGH
3RZHU�6XSSO\ ���������������������������������������������������������������������������������������� �����������

3&%��(OHFWURQ�0XOWLSOLHU�3RZHU�6XSSO\ ��������������������������������������������� �����������
3&%��&RQYHUVLRQ�'\QRGH�3RZHU�6XSSO\�����N9� �������������������������������� �����������

8.1.16 Printed Circuit Boards (PCBs)

3&%��$QDO\]HU ������������������������������������������������������������������������������������������ �����������

3&%��$QDO\]HU�$X[LOLDU\�������������������������������������������������������������������������� �����������

)XVH�������$����Õ����PP������9��TXLFN�DFWLQJ���)��¥�)�� �������������������� �����������

3&%��&RQYHUVLRQ�'\QRGH�3RZHU�6XSSO\�����N9� ������������������������������������ �����������

3&%��'F�5LQJ�)LOWHU ��������������������������������������������������������������������������������� �����������

3&%��'LYHUW���,QMHFW�9DOYH������������������������������������������������������������������������ �����������

3&%��(OHFWURQ�0XOWLSOLHU�3RZHU�6XSSO\ ������������������������������������������������� �����������

3&%V��(PEHGGHG�&RPSXWHU

3&%��$FTXLVLWLRQ�'63�������������������������������������������������������������������������� �����������
3&%��&RQWURO�'63�������������������������������������������������������������������������������� �����������
3&%��&38��������������������������������������������������������������������������������������������� �����������
3&%��(WKHUQHW��60&���������������������������������������������������������������������������� �����������
3&%��6HULDO�,�2��56��������3RUW� ��������������������������������������������������������� �����������
3&%��:DYHIRUP�''6��������������������������������������������������������������������������� �����������

3&%��)URQW�3DQHO ������������������������������������������������������������������������������������� �����������

3&%��,(((�����,�2��,QWHUIDFH��=LDWHFK���������������������������������������������������� �����������

.LW��+3,%�&RPPXQLFDWLRQ�+3/&��LQFOXGHV�,(((�����3&%� ������������� �����������
&DEOH�WLH����LQ� �������������������������������������������������������������������������������������� �����������
&RQQHFWRU��DFFHVVRU\��,(((�����VFUHZ�NLW������������������������������������������ �����������
0DQXDO��LQVWUXFWLRQ��+3��,3�FRPPXQLFDWLRQ�NLW��������������������������������� �����������

3&%��,�2�3DQHO ����������������������������������������������������������������������������������������� �����������

3&%��/RZ�3DVV�)LOWHU ������������������������������������������������������������������������������� �����������

3&%��5)�9ROWDJH�$PSOLILHU���������������������������������������������������������������������� �����������

)XVH�������$����Õ����PP������9��TXLFN�DFWLQJ���)�� ���������������������������� �����������
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)XVH�������$����Õ����PP������9��TXLFN�DFWLQJ���)�� ���������������������������� �����������

3&%��5)�9ROWDJH�&RQWURO ������������������������������������������������������������������������� �����������

3&%��6\ULQJH�3XPS ��������������������������������������������������������������������������������� �����������

3&%��6\VWHP�&RQWURO ������������������������������������������������������������������������������� �����������

)XVH�������$����Õ����PP������9��WLPH�ODJ��)��¥�)�� ��������������������������� �����������
)XVH�������$����Õ����PP������9��WLPH�ODJ��)�������������������������������������� �����������
)XVH�������$����Õ����PP������9��WLPH�ODJ��)��¥�)�� ��������������������������� �����������
)XVH�������$����Õ����PP������9��W\SH�)��)����������������������������������������� �����������
)XVH�������$����Õ����PP������9��WLPH�ODJ��)������������������������������������� �����������
)XVH�������$����Õ����PP������9��WLPH�ODJ��)�������������������������������������� �����������

3&%��9HQW�'HOD\ �������������������������������������������������������������������������������������� �����������

%DWWHU\������9��QLFNHO���FDGLXP������������������������������������������������������������ �����������

3&%��:DYHIRUP�$PSOLILHU ����������������������������������������������������������������������� �����������

8.1.17 RF Control / Detection Assemblies

$VVHPEO\��5)�7XQLQJ��������������������������������������������������������������������������� �����������

$VVHPEO\��5)�GHWHFWRU������������������������������������������������������������������������� �����������
$VVHPEO\��5)�SODWH�FHUDPLF ���������������������������������������������������������������� �����������
&RQQHFWRU��FRD[��%1&�EXONKHDG�MDFN��58��� ������������������������������������� �����������
5)�GHWHFWRU�OLG�KRXVLQJ ����������������������������������������������������������������������� �����������
5)�GHWHFWRU�SODWH�LQVXODWRU ����������������������������������������������������������������� �����������
5)�GHWHFWRU�ULQJ�VKLHOG ������������������������������������������������������������������������ �����������
6FUHZ��SDQ�KHDG��3KLOOLSV�������Õ�����LQ���VWDLQOHVV�VWHHO ������������������� �����������
6WXG��ILQH�WXQLQJ���������������������������������������������������������������������������������� �����������
7HUPLQDO�OXJ��ULQJ�������VROGHU������������������������������������������������������������� �����������
7HUPLQDO�OXJ��ULQJ������LQ���VROGHU ������������������������������������������������������� �����������
7XELQJ��7HIORQ�����JDXJH��������LQ��ZDOO�WKLFNQHVV ���������������������������� �����������

.LW��5)�)HHGWKURXJK���������������������������������������������������������������������������� �����������

2�ULQJ�������LQ��,'��������LQ��WKLFN��9LWRQ������������������������������������������� �����������
6FUHZ��SDQ�KHDG��3KLOOLSV�������Õ�����LQ���VWDLQOHVV�VWHHO ������������������� �����������
5)�IHHGWKURXJK ������������������������������������������������������������������������������������ �����������

8.1.18 Cables

&DEOH��HOHFWURQ�PXOWLSOLHU�SRZHU�VXSSO\�¥�HOHFWURQ�PXOWLSOLHU
IHHGWKURXJK ���������������������������������������������������������������������������������������� �����������
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&RUG��SRZHU������9�DF�����$��1RUWK�$PHULFD ������������������������������������������ �����������

&RUG��SRZHU������9�DF�����$��,QWHUQDWLRQDO ��������������������������������������������� �����������

&DEOH��6\VWHP�&RQWURO�3&%�¥�LRQ�JDXJH�¥�&RQYHFWURQ�JDXJH ���������������� �����������

&DEOH��$3,�VWDFN�LQWHUQDO�¥�KHDWHG�FDSLOODU\��WXEH�OHQV��VNLPPHU��������� �����������

&DEOH��6\VWHP�&RQWURO�3&%�¥�VSUD\�VKLHOG�DVVHPEO\�¥�H[WHUQDO
LQWHUORFN���������������������������������������������������������������������������������������������� �����������

&DEOH��$3,�IURQW�SDQHO�¥�$3&,�KHDWHU ����������������������������������������������������� �����������

&DEOH��6\VWHP�&RQWURO�3&%�¥�$3,�IURQW�SDQHO�¥�$3&,�KHDWHU ��������������� �����������

&DEOH��$3,�IURQW�SDQHO�¥���N9�$3,�SUREH�FRQQHFWRU�+9 ������������������������� �����������

&DEOH����N9�SRZHU�VXSSO\�¥�$3,�IURQW�SDQHO ������������������������������������������� �����������

&DEOH��6HULDO�,�2��56��������3RUW��3&%�¥�'LYHUW�9DOYH�6HOHFW�3&%
�ULEERQ������������������������������������������������������������������������������������������������� �����������

&DEOH��,�2�3DQHO�3&%�¥�6HULDO�,�2�3&%��HPEHGGHG�FRPSXWHU�� ������������� �����������

&DEOH��6\VWHP�&RQWURO�3&%�¥�,�2�3DQHO�3&%��ULEERQ� ��������������������������� �����������

&DEOH��,�2�3DQHO�3&%�¥�,(((�����,�2�3&%��HPEHGGHG�FRPSXWHU��
=LDWHFK��ULEERQ� ���������������������������������������������������������������������������������� �����������

&DEOH��6\VWHP�&RQWURO�3&%�¥�5)�9ROWDJH�&RQWURO�3&%��ULEERQ� ����������� �����������

&DEOH��6\VWHP�&RQWURO�3&%�¥�&RQYHUVLRQ�'\QRGH�3RZHU�6XSSO\�3&%
����N9��¥�(OHFWURQ�0XOWLSOLHU�3RZHU�6XSSO\�3&%����������������������������� �����������

&DEOH��(OHFWURQ�0XOWLSOLHU�3RZHU�6XSSO\�3&%�¥�HOHFWURQ�PXOWLSOLHU
+9�FRQQHFWRU��WRS�FRYHU�SODWH���FRD[� ������������������������������������������������ �����������

&DEOH��$QDO\]HU�3&%�¥�$FTXLVLWLRQ�'63�3&%��HPEHGGHG�FRPSXWHU� ���� �����������

&DEOH��6\VWHP�&RQWURO�3&%�¥$QDO\]HU�$X[LOLDU\�3&%�¥�'F�5LQJ
)LOWHU�3&%������������������������������������������������������������������������������������������� �����������

&DEOH��$QDO\]HU�$X[LOLDU\�3&%�¥�$QDO\]HU�3&%�¥�5)�9ROWDJH
$PSOLILHU�3&%����FDEOHV� �������������������������������������������������������������������� �����������

&DEOH��9HQW�'HOD\�3&%�¥�YHQW�YDOYH ������������������������������������������������������� �����������

&DEOH��SRZHU�VXSSO\�����9�����$�������9������$��¥�5)�9ROWDJH
$PSOLILHU�3&%�¥�:DYHIRUP�$PSOLILHU�3&%�¥�$QDO\]HU
$X[LOLDU\�3&%������������������������������������������������������������������������������������� �����������

&DEOH��SRZHU�VXSSO\�����9������9������9������:��¥�,6$�EXV
�HPEHGGHG�FRPSXWHU�PRWKHUERDUG��¥�6\VWHP
&RQWURO�3&%�¥�V\VWHP�IDQV ���������������������������������������������������������������� �����������

&DEOH��3RZHU�0RGXOH�¥�SRZHU�VXSSOLHV�������������������� ������������������� �����������

&DEOH��3RZHU�0RGXOH�UHVHW�EXWWRQ�¥�HPEHGGHG�FRPSXWHU�UHVHW
FRQQHFWRU��������������������������������������������������������������������������������������������� �����������
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&DEOH��LQWHUFRQQHFW��SRZHU�PRGXOH��SRZHU�VXSSO\
����9������9������9������:��¥�6\VWHP�&RQWURO�3&%������������������������� �����������

&DEOH�����9�NHHS�DOLYH�SRZHU�VXSSO\��3RZHU�0RGXOH��¥
WXUERPROHFXODU�SXPS�IDQ�¥�9HQW�'HOD\�3&%������������������������������������ �����������

+DUQHVV��3RZHU�0RGXOH��������������������������������������������������������������������������� �����������

&DEOH��LQWHUFRQQHFW��HPEHGGHG�FRPSXWHU���&RQWURO�'63
3&%�¥�$FTXLVLWLRQ�'63�3&%��ULEERQ������������������������������������������������� �����������

&DEOH��LQWHUFRQQHFW��HPEHGGHG�FRPSXWHU���&RQWURO�'63
3&%�¥�:DYHIRUP�''6�3&%��ULEERQ� ������������������������������������������������� �����������

&DEOH��LQWHUFRQQHFW��HPEHGGHG�FRPSXWHU���,6$�EXV
�HPEHGGHG�FRPSXWHU�PRWKHUERDUG��¥�&38�3&%�UHVHW
�ULEERQ� ����������������������������������������������������������������������������������������������� �����������

&DEOH��5)�9ROWDJH�$PSOLILHU�3&%�¥�/RZ�3DVV�)LOWHU�3&%��FRD[������������ �����������

&DEOH��/RZ�3DVV�)LOWHU�3&%�¥�5)�YROWDJH�FRLO�FRQQHFWLRQ�DW
IURQW�ER[���������������������������������������������������������������������������������������������� �����������

&DEOH��6\VWHP�&RQWURO�3&%�¥�)URQW�3DQHO�3&%��ULEERQ� ����������������������� �����������

&DEOH��)URQW�3DQHO�3&%�¥�6\ULQJH�3XPS�3&%��������������������������������������� �����������

&DEOH��6\ULQJH�3XPS�3&%�¥�6HULDO�,�2��56��������3RUW��3&%
�HPEHGGHG�FRPSXWHU�� ������������������������������������������������������������������������ �����������

&DEOH��3RZHU�0RGXOH�¥�LQWHUQDO�(WKHUQHW�FRQQHFWRU�¥�(WKHUQHW�3&%
�HPEHGGHG�FRPSXWHU�������������������������������������������������������������������������� �����������

&DEOH��:DYHIRUP�''6�3&%��HPEHGGHG�FRPSXWHU��¥�:DYHIRUP
$PSOLILHU�3&%�¥�5)�9ROWDJH�$PSOLILHU�3&%�¥�$QDO\]HU
$X[LOLDU\�3&% ������������������������������������������������������������������������������������ �����������

&DEOH��6\VWHP�&RQWURO�3&%�¥�&RQWURO�'63�3&%
�HPEHGGHG�FRPSXWHU�������������������������������������������������������������������������� �����������

&DEOH��7XUERPROHFXODU�3XPS�&RQWUROOHU�¥�6HULDO�,�2��56��������SRUW�
3&%��HPEHGGHG�FRPSXWHU�� ��������������������������������������������������������������� �����������

&DEOH��3RZHU�0RGXOH�¥�7XUERPROHFXODU�3XPS�&RQWUROOHU��������������������� �����������

&DEOH��VZLWFKLQJ�SRZHU�VXSSO\�¥�HPEHGGHG�FRPSXWHU�IDQ�¥�5)
9ROWDJH�&RQWURO�3&%�IDQ�¥�LQWHUFRQQHFW�WR�WRZHU�IDQV ��������������������� �����������

&DEOH��5)�9ROWDJH�&RQWURO�3&%�¥�5)�9ROWDJH�$PSOLILHU�3&% ��������������� �����������

&DEOH��6\VWHP�&RQWURO�3&%�¥�5)�9ROWDJH�$PSOLILHU�3&%�¥�:DYHIRUP
''6�3&%��ULEERQ� ������������������������������������������������������������������������������ �����������

&DEOH��6\VWHP�&RQWURO�3&%�¥�$QDO\]HU�$X[LOLDU\�3&%��ULEERQ� ����������� �����������

&DEOH��6\VWHP�&RQWURO�3&%�¥�VSUD\�VKLHOG�¥�H[WHUQDO�LQWHUFRQQHFW� ����� �����������

&DEOH��6KHDWK���$X[�JDV�YDOYH�¥�,�2�3DQHO�3&% ������������������������������������� �����������
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8.1.19 Covers

&RYHU��$QDO\]HU�3&%��VPDOO��������������������������������������������������������������������� �����������

&RYHU��$QDO\]HU�$X[LOLDU\�3&% ��������������������������������������������������������������� �����������

&RYHU��EDOXQ��VKLHOG ��������������������������������������������������������������������������������� �����������

&RYHU��ER[��EDOXQ�������������������������������������������������������������������������������������� �����������

&RYHU��,(((�SRUW�������������������������������������������������������������������������������������� �����������

&RYHU��PDQLIROG�IURQW��LQWHUFRQQHFW��������������������������������������������������������� �����������

&RYHU��5)�9ROWDJH�$PSOLILHU�3&% ����������������������������������������������������������� �����������

&RYHU��6\VWHP�&RQWURO�3&%��������������������������������������������������������������������� �����������

&RYHU��:DYHIRUP�$PSOLILHU�3&%������������������������������������������������������������� �����������

&RYHU��]HUR�ER[��5)�YROWDJH�GHWHFWRU ������������������������������������������������������� �����������
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8.2 Data System – Hardware

.LW��'DWD�6\VWHP��+DUGZDUH��������������������������������������������������������������� �����������

&DEOH��WKLQZLUH�(WKHUQHW��������������������������������������������������������������������� �����������
&RPSXWHU�V\VWHP��*DWHZD\��*������0%�5$0�����LQ��PRQLWRU ���������� �����������
&RQQHFWRU��7�&RQQHFWRU��WKLQZLUH�(WKHUQHW ��������������������������������������� �����������
3&%��(WKHUOLQN����3&,�$GDSWRU��&RPER���������������������������������������������� �����������
7HUPLQDWRU��WKLQZLUH�(WKHUQHW ����������������������������������������������������������� �����������
7RQHU�FDUWULGJH��+3�/DVHU-HW��3�SULQWHU�������������������������������������������� �����������

8.3 Data System – Software

.LW��'DWD�6\VWHP��6RIWZDUH����������������������������������������������������������������� �����������

/&4�VRIWZDUH��UHYLVLRQ������IRU�:LQGRZV�17�RQ�&'�520 ��������������� �����������
6RIWZDUH��'LVNNHHSHU��UHYLVLRQ�������VHUYLFH��SDFN�RI��� �������������������� �����������
/&4�VRIWZDUH��UHYLVLRQ�������IRU�:LQGRZV�17�RQ�&'�520

�8SJUDGH� ����������������������������������������������������������������������������������������� �����������
6RIWZDUH��:LQGRZV�17�:RUNVWDWLRQ��������������������������������������������������� �����������
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8.4 Chemicals Kit

.LW��&KHPLFDOV ��������������������������������������������������������������������������������������� �����������

&DIIHLQH����PJ�P/����LQ�PHWKDQRO ������������������������������������������������������� �����������
5HVHUSLQH����JUDP �������������������������������������������������������������������������������� �����������
0HW�$UJ�3KH�$OD��05)$���VROLGV��������������������������������������������������������� �����������
6DPSOH��0HW�$UJ�3KH�$OD��05)$���VROLGV�����PJ�HDFK���������������������� �����������
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8.5 Accessory Kit

$FFHVVRU\�.LW ����������������������������������������������������������������������������������������� �����������

$LU�GXFW������LQ��,'��IOH[��EOXH�����IW�������P��O������������������������������������� �����������
&DEOH��VKLHOGHG����WZLVWHG�SDLU�����JDXJH�����IW�����P��O ��������������������� �����������
&KHPLFDOV�NLW ��������������������������������������������������������������������������������������� �����������
&RQQHFWRU��SOXJ��UHFHSWDFOH����SLQ��VFUHZ����HDFK� ������������������������������ �����������
)HUUXOH��+3/&�������LQ��VWDLQOHVV�VWHHO��9DOFR����HDFK� ���������������������� �����������
)HUUXOH��)LQJHUWLJKW����8SFKXUFK����HDFK������������������������������������������� �����������
)HUUXOH��7HI]HO�������LQ���HOHFWURVSUD\����HDFK� ����������������������������������� �����������
)HUUXOH��������LQ��,'��.(/�)��+3/&����HDFK�������������������������������������� �����������
)HUUXOH��������LQ��,'��3((.��+3/&����HDFK��������������������������������������� �����������
)LWWLQJ��IHUUXOH������LQ���7HI]HO����HDFK� ����������������������������������������������� �����������
)LWWLQJ��IHUUXOH��6ZDJHORN��EDFN������LQ�����HDFK��������������������������������� �����������
)LWWLQJ��IHUUXOH��6ZDJHORN��IURQW������LQ�����HDFK� ������������������������������� �����������
)LWWLQJ��IHUUXOH��6ZDJHORN��IURQW������LQ�����HDFK� ������������������������������� �����������
)LWWLQJ��IHUUXOH��6ZDJHORN��EDFN������LQ�����HDFK��������������������������������� �����������
)LWWLQJ��)LQJHUWLJKW����8SFKXUFK����HDFK�������������������������������������������� �����������
)LWWLQJ��+3/&�XQLRQ��������LQ��RULILFH��3((.����HDFK� ���������������������� �����������
)LWWLQJ��+3/&��WHH��������LQ��RULILFH��3((.����HDFK��������������������������� �����������
)LWWLQJ��6ZDJHORN��QXW������LQ���EUDVV����HDFK� ������������������������������������ �����������
)LWWLQJ��6ZDJHORN��QXW������LQ���EUDVV����HDFK� ������������������������������������ �����������
)XVH�������$����Õ����PP������9��WLPH�ODJ����HDFK� ����������������������������� �����������
)XVH�������$����Õ����PP������9��WLPH�ODJ����HDFK� ����������������������������� �����������
)XVH�������$����Õ����PP������9��WLPH�ODJ����HDFK� ����������������������������� �����������
)XVH�������$����Õ����PP������9��TXLFN�DFWLQJ����HDFK������������������������ �����������
)XVH�������$����Õ����PP������9��TXLFN�DFWLQJ����HDFK������������������������ �����������
)XVH�������$����Õ����PP������9��WLPH�ODJ����HDFK� ����������������������������� �����������
)XVH�������$����Õ����PP������9��WLPH�ODJ����HDFK� ����������������������������� �����������
+RVH��39&��UHLQIRUFHG������LQ��,'�������LQ��2'������IW�

�����P��O�������������������������������������������������������������������������������������������� �����������
0DQXDO��+3/&�WURXEOHVKRRWLQJ����HDFK� �������������������������������������������� �����������
1HHGOH��FRURQD�GLVFKDUJH��������������������������������������������������������������������� �����������
1HHGOH��(6,��'�SRLQW�����JDXJH����LQ��ORQJ�����PP����HDFK ���������������� �����������
1XW��IODQJHOHVV�������LQ���HOHFWURVSUD\����SDFN������������������������������������ �����������
1XW�������LQ���VWDLQOHVV�VWHHO��9DOFR����������������������������������������������������� �����������
2�ULQJ�������LQ��,'�Õ������LQ��WKLFN��.DOUH]����������������������������������������� �����������
3XPS�RLO��URWDU\�YDQH�YDFXXP�SXPS����/ ������������������������������������������ �����������
6DPSOH�ORRS������/��VWDLQOHVV�VWHHO��9DOFR ������������������������������������������ �����������
6HDO��(6,�QHHGOH�������VHULHV �������������������������������������������������������������� �����������
6OHHYH��KHDWHG�FDSLOODU\����������������������������������������������������������������������� �����������
6\ULQJH������/��5KHRG\QH����HDFK� ������������������������������������������������������ �����������
6\ULQJH�������/��*DVWLJKW���UHPRYDEOH�QHHGOH����HDFK� ��������������������� �����������
6\ULQJH�������/�*DVWLJKW��UHPRYDEOH�QHHGOH����HDFK� ������������������������ �����������
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7XEH��FRSSHU������LQ��2'�Õ�������LQ��ZDOO��UHIULJHUDQW�������IW�����P��O ������
�����

7XEH��K\SRGHUPLF����JDXJH�Õ����LQ�������PP����/���
VWDLQOHVV�VWHHO����HDFK���������������������������������������������������������������������� �����������

7XEH��7HIORQ��������LQ��,'�Õ������LQ��2'������IW�������P��O������������������� �����������
7XELQJ�������LQ��2'�Õ�������LQ��ZDOO�WKLFNQHVV��3)$�����IW�

�����P��O �������������������������������������������������������������������������������������������� �����������
7XELQJ��IXVHG�VLOLFD��������PP�,'�Õ�������PP�2'����IW�

�����P��O �������������������������������������������������������������������������������������������� �����������
7XELQJ��IXVHG�VLOLFD��������PP�,'�Õ�������PP�2'����IW�

������P��O ������������������������������������������������������������������������������������������� �����������
7XELQJ��IXVHG�VLOLFD������PP�,'�Õ�����PP�2'��GHDFWLYDWHG

��IW�����P������������������������������������������������������������������������������������������� �����������
7XELQJ��IXVHG�VLOLFD������PP�,'�Õ�������PP�2'����IW�

�����P��O �������������������������������������������������������������������������������������������� �����������
7XELQJ��39&��XQUHLQIRUFHG��FOHDU������LQ��,'�����IW�����P��O ���������������� �����������
7XELQJ��3((.��UHG��������LQ��,'�Õ������LQ��2'����IW�������P��O ����������� �����������
:UHQFK��$OOHQ���+H[�����LQ��EDOO�SRLQW ������������������������������������������������� �����������

8.6 Recommended Spares

%DWWHU\������9��QLFNHO���FDGLXP ���������������������������������������������������������������� �����������

%XVKLQJ��VQDS�������LQ��GLDPHWHU��ZKLWH�SODVWLF�������������������������������������� �����������

'F�ULQJ�ILOWHU�ER[ �������������������������������������������������������������������������������������� �����������

)DQ�JDVNHW ������������������������������������������������������������������������������������������������ �����������

)DQ������FIP�����9�GF������������������������������������������������������������������������������� �����������

)DQ��NLW ����������������������������������������������������������������������������������������������������� �����������

)LOWHU��IDQ�������������������������������������������������������������������������������������������������� �����������

)LQJHU�JXDUG��������������������������������������������������������������������������������������������� �����������

)LWWLQJ��6ZDJHORN��EXONKHDG�XQLRQ������LQ��Õ�����LQ���VWDLQOHVV�VWHHO ����� �����������

)RRW��EXPSHU �������������������������������������������������������������������������������������������� �����������

)XVH�������$����Õ����PP������9��WLPH�ODJ������������������������������������������������ �����������

)XVH�������$����Õ����PP������9��WLPH�ODJ������������������������������������������������ �����������

)XVH�������$����Õ����PP������9��WLPH�ODJ������������������������������������������������ �����������

)XVH�������$����Õ����PP������9��TXLFN�DFWLQJ ����������������������������������������� �����������

)XVH�������$����Õ����PP������9��TXLFN�DFWLQJ ����������������������������������������� �����������

)XVH�������$����Õ����PP������9��TXLFN�DFWLQJ ����������������������������������������� �����������
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)XVH�������$����Õ����PP������9��7\SH�) ������������������������������������������������� �����������

)XVH�������$����Õ����PP������9��WLPH�ODJ� ���������������������������������������������� �����������

)XVH�������$����Õ����PP������9��WLPH�ODJ� ���������������������������������������������� �����������

+LQJH��RSHQ�����GHJUHH���������������������������������������������������������������������������� �����������

/RJR����SLHFH�PROGHG��ULJKW�GRRU�������������������������������������������������������������� �����������

1XW��KH[�.(3��������FDGPLXP�SODWHG ����������������������������������������������������� �����������

1XW��KH[�.(3��������VWDLQOHVV�VWHHO��������������������������������������������������������� �����������

3OXJ�������LQ��GLDPHWHU��ZKLWH��Q\ORQ ������������������������������������������������������ �����������

3XPS�RLO��WXUERPROHFXODU��UHVHUYRLU��IHOW��73+������������������������������������ �����������

3XPS�RLO��URWDU\�YDQH�YDFXXP�SXPS����/����������������������������������������������� �����������

6FUHZ��SDQ�KHDG��3KLOOLSV�������Õ�������LQ���]LQF�SODWHG�������������������������� �����������

6FUHZ��SDQ�KHDG��3KLOOLSV�������Õ�����LQ���VWDLQOHVV�VWHHO������������������������ �����������

6FUHZ��SDQ�KHDG��3KLOOLSV�������Õ�����LQ���VWDLQOHVV�VWHHO������������������������ �����������

6FUHZ��SDQ�KHDG��3KLOOLSV�������Õ�����LQ���VWDLQOHVV�VWHHO������������������������ �����������

6FUHZ��SDQ�KHDG��VORW�������Õ�����LQ���VWDLQOHVV�VWHHO ������������������������������ �����������

6FUHZ��SDQ�KHDG��VORW�������Õ�����LQ���FDGPLXP�SODWHG ��������������������������� �����������

6WXG��EDOO�������Õ�������LQ� ���������������������������������������������������������������������� �����������

6ZLWFKFDS��PDQLIROG�FRYHU��LQWHUFRQQHFW������������������������������������������������� �����������

6ZLWFKFDS��ULJKW�GRRU��LQWHUFRQQHFW��������������������������������������������������������� �����������

7XELQJ��7HIORQ�����JDXJH��������LQ��ZDOO�WKLFNQHVV��������������������������������� �����������

9DOYH�DVVHPEO\��VKHDWK�DX[�JDV��GXDO�PDQLIROG ������������������������������������� �����������

:DVKHU��IODW������VWDLQOHVV�VWHHO��������������������������������������������������������������� �����������

:DVKHU��LQWHUORFN�������LQ��,'��VWDLQOHVV�VWHHO ���������������������������������������� �����������

8.7 Divert / Inject Valve Accessories

)HUUXOH��+3/&������LQ��VWDLQOHVV�VWHHO��9DOFR ����������������������������������������� �����������

6\ULQJH�DGDSWHU�������LQ��ILOO�SRUW�OLQHU���IHUUXOH��9DOFR �������������������������� �����������

6\ULQJH�DGDSWHU�������LQ��ILOO�SRUW��9DOFR ������������������������������������������������� �����������

9DOYH��UHSODFHPHQW�QXW�������LQ��+3/&��VWDLQOHVV�VWHHO ������������������������� �����������

9DOYH��UHSODFHPHQW�URWRU�VHDO��9DOFR������������������������������������������������������� �����������

9DOYH��UHSODFHPHQW�VWDWRU��9DOFR������������������������������������������������������������� �����������
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���/�VDPSOH�ORRS��VWDLQOHVV�VWHHO��9DOFR �������������������������������������������������� �����������

����/�VDPSOH�ORRS��VWDLQOHVV�VWHHO��9DOFR ������������������������������������������������ �����������
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8.8 Optional Tools

+H[GULYHU�������LQ� ����������������������������������������������������������������������������������� �����������

+H[GULYHU�������LQ� ����������������������������������������������������������������������������������� �����������

7RRO�SLQ�H[WUDFWRU��$03��ODUJH ���������������������������������������������������������������� �����������

7RRO�SLQ�H[WUDFWRU��$03��VPDOO���������������������������������������������������������������� �����������
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A. APPENDIX A: CONTROL OF EXTERNAL DEVICES

/&4�DOORZV�IXOO�GDWD�V\VWHP�FRQWURO�RI�WKH�763�$6����
DXWRVDPSOHU�DQG�3�����/&��+3�������������DQG�����
DXWRVDPSOHUV�DQG�/&V��DQG�WKH�:DWHUV�$OOLDQFH������DXWRVDPSOHU
DQG�/&���2WKHU�H[WHUQDO�GHYLFHV��LQFOXGLQJ�WKH�0LFKURP�/&��FDQ
EH�FRQWUROOHG�YLD�FRQWDFW�FORVXUH�

7KLV�DSSHQGL[�LV�RUJDQL]HG�DV�IROORZV�

• )XOO�GDWD�V\VWHP�FRQWURO�RI�H[WHUQDO�GHYLFHV

• &RQWDFW�FORVXUH�FRQWURO�RI�H[WHUQDO�GHYLFHV

• &RQQHFWLQJ�/&�SOXPELQJ�WR�WKH�/&4

 

$
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A.1 Full Data System Control of External
Devices

:LWK�IXOO�GDWD�V\VWHP�FRQWURO�\RX�FDQ�FRQILJXUH��PRQLWRU��DQG
FRQWURO�H[WHUQDO�GHYLFHV�IURP�WKH�/&4�GDWD�V\VWHP���<RX�FDQ
SURYLGH�IXOO�FRQWURO�RI�WKH�IROORZLQJ�GHYLFHV�IURP�WKH�GDWD�V\VWHP�

• 763�3�����/&�DQG�$6�����DXWRVDPSOHU

• +3�������������DQG������/&V�DQG�DXWRVDPSOHUV

• :DWHUV�$OOLDQFH������/&�DQG�DXWRVDPSOHU

<RX�FRQILJXUH�H[WHUQDO�GHYLFHV�IRU�IXOO�GDWD�V\VWHP�FRQWURO�IURP
WKH�1DYLJDWRU�ZLQGRZ�E\�XVLQJ�WKH�IROORZLQJ�SURFHGXUH�

�� 7XUQ�RII�DOO�H[WHUQDO�GHYLFHV�

�� &RPSOHWH�FRQQHFWLRQV�DV�VSHFLILHG�LQ�WKH�WRSLF�&RQQHFWLQJ�D
763�3�����/&��$6�����$XWRVDPSOHU��DQG�89�����
'HWHFWRU��&RQQHFWLQJ�DQ�+3������/&�DQG�$XWRVDPSOHU�
&RQQHFWLQJ�DQ�+3������/&�DQG�$XWRVDPSOHU�
&RQQHFWLQJ�DQ�+3������/&�DQG�$XWRVDPSOHU�RU
&RQQHFWLQJ�D�:DWHUV�$OOLDQFH������/&�DQG
$XWRVDPSOHU��EHORZ���'R�QRW�WXUQ�RQ�WKH�H[WHUQDO�GHYLFHV�

�� &RQILJXUH�WKH�/&4�DV�IROORZV�

D� 0DNH�VXUH�WKDW�WKH�7XQH�3OXV�ZLQGRZ�LV�FORVHG�

E� )URP�WKH�1DYLJDWRU�ZLQGRZ��FKRRVH�Options | Configure
Instrument�WR�RSHQ�WKH�,QVWUXPHQW�&RQILJXUDWLRQ�GLDORJ
ER[�

F� 6HOHFW�HLWKHU�WKH�+3/&�RU�$XWRVDPSOHU�WDE���5HSHDW�VWHSV
�G�WKURXJK��J�WR�FRQILJXUH�PRUH�WKDQ�RQH�GHYLFH�

G� 6HOHFW�D�PRGHO�QDPH�IURP�WKH�0RGHO�1DPH�OLVW�ER[���,I�WKH
PRGHO�QDPH�RI�\RXU�GHYLFH�LV�QRW�RQ�WKH�OLVW��\RX�QHHG�WR
XVH�FRQWDFW�FORVXUH�FRQWURO�DV�GHVFULEHG�LQ�WKH�WRSLF
&RQWDFW�&ORVXUH�&RQWURO�RI�([WHUQDO�'HYLFHV��EHORZ�

H� (QWHU�WKH�PRGHO�QXPEHU�LQ�WKH�0RGHO�1XPEHU�WH[W�ER[�

I� (QWHU�WKH�VHULDO�QXPEHU�LQ�WKH�6HULDO�1XPEHU�WH[W�ER[�

J� 6HOHFW�WKH�'LUHFW�&RQWURO�RSWLRQ�EXWWRQ�
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K� ,I�\RX�KDYH�D�89�YLVDEOH�GHWHFWRU��VHOHFW�WKH�$QDORJ
,QSXWV�WDE���8VH�WKH�,Q�8VH�FKHFN�ER[HV�WR�VHOHFW�WKH
FKDQQHOV�WKDW�\RX�DUH�XVLQJ�

L� &KRRVH�OK�WR�FORVH�WKH�GLDORJ�ER[�

�� 7XUQ�RQ�DQG�FRQILJXUH�WKH�H[WHUQDO�GHYLFHV�DV�VSHFLILHG�LQ�WKH
WRSLF�&RQILJXULQJ�D�763�3�����/&�DQG�$6����
$XWRVDPSOHU��&RQILJXULQJ�DQ�+3������/&�DQG
$XWRVDPSOHU��&RQILJXULQJ�DQ�+3������/&�DQG
$XWRVDPSOHU��&RQILJXULQJ�DQ�+3������/&�DQG
$XWRVDPSOHU��RU�&RQILJXULQJ�D�:DWHUV�$OOLDQFH������/&
DQG�$XWRVDPSOHU��EHORZ�

�� 3UHVV�WKH�UHVHW�EXWWRQ�RQ�WKH�/&4�WR�HVWDEOLVK
FRPPXQLFDWLRQV�EHWZHHQ�WKH�/&4�DQG�WKH�H[WHUQDO�GHYLFHV�

�� 6SHFLI\�/&�DQG�DXWRVDPSOHU�SDUDPHWHUV�LQ�DQ�([SHULPHQW
0HWKRG�E\�XVLQJ�WKH�6HWXS�PHQX�RI�WKH�([SHULPHQW�0HWKRG
ZLQGRZ�

A.1.1 Connecting a TSP P4000 LC Pump, AS3000
Autosampler, and UV2000 Detector

<RX�QHHG�D�763�61�����FRQWUROOHU��3�1�$����������WR�FRQQHFW�WKH
763�3�����/&�SXPS�DQG�$6�����DXWRVDPSOHU�WR�WKH�/&4���<RXU
61�����ZDV�VKLSSHG�ZLWK�WKH�FDEOHV�DQG�DGDSWHUV�OLVWHG�LQ�7DEOH
$���

Table A-1.  SN4000 Controller Accessory Kit Contents

Description Function P/N

Autosampler to LC
pump cable/adapter

Connects autosampler Inject Out to
LC pump Run Start

A5127-010

RJ11 6-pin, 4-wire
cable (2 ft)

Connects autosampler and/or LC
pump to SN4000 controller

A3638-010
(5)

RJ45 8-pin, 8-wire
cable (25 ft)

Connects SN4000 controller to LCQ A3598-030

RJ45 to DB9 female
adapter

Adapter for A3598-030 cable A3538-010

RJ45 to DB25 female
adapter

Adapter for A3598-030 cable (retain
for future use)

A3539-010
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7R�FRQQHFW�WKH�763�3�����/&�DQG�$6�����DXWRVDPSOHU�WR�WKH
/&4��SURFHHG�DV�IROORZV�

1. Turn off the P4000 LC, AS3000 autosampler, and SN4000
controller (and disconnect the 12 V dc power supply).

&DXWLRQ���%HIRUH�\RX�UHPRYH�WKH�WRS�FRYHU�RI�WKH�61����
FRQWUROOHU��WXUQ�RII�WKH�SRZHU�VZLWFK�DW�WKH�UHDU�RI�WKH�61������DQG
GLVFRQQHFW�WKH����9�GF�SRZHU�VXSSO\�

�� 5HPRYH�WKH�WRS�FRYHU�RI�WKH�61�����FRQWUROOHU�

D� 7XUQ�WKH�61�����FRQWUROOHU�XSVLGH�GRZQ�WR�DFFHVV�WKH
IRXU�3KLOOLSV�KHDG�VFUHZV�WKDW�VHFXUH�WKH�WRS�FRYHU�WR�WKH
FDVH�

E� 5HPRYH�WKH�VFUHZV�DQG�VOLGH�WKH�WRS�FRYHU�RII�WR�H[SRVH
WKH�3&%�DQG�WKH�5-���DQG�5-���SRUWV�

�� 3OXJ�WKH�5-���WR�'%��DGDSWHU�LQWR�WKH�VHULDO�SRUW�ODEHOHG�/&
3XPS�RQ�WKH�/&4

�� &RQQHFW�WKH�5-�����SLQ����ZLUH�FDEOH�IURP�WKH�DGDSWHU�WR�WKH
SRUW�ODEHOHG�&RP�LQVLGH�WKH�61�����FRQWUROOHU����5RXWH�DOO
FDEOHV�WKURXJK�WKH�ODUJH�DFFHVV�KROH�LQ�WKH�UHDU�SDQHO�RI�WKH
61������

�� &RQQHFW�DQ�5-�����SLQ����ZLUH�FDEOH�IURP�WKH�SRUW�ODEHOHG
3XPS�LQVLGH�WKH�61�����FRQWUROOHU�WR�WKH�SRUW�ODEHOHG�&200
RQ�WKH�EDFN�RI�WKH�3�����/&�SXPS���'R�QRW�WXUQ�RQ�WKH�/&
SXPS�DW�WKLV�WLPH�

�� &RQQHFW�DQ�5-�����SLQ����ZLUH�FDEOH�IURP�WKH�SRUW�ODEHOHG�$�6
LQVLGH�WKH�61�����FRQWUROOHU�WR�WKH�SRUW�ODEHOHG�&200�RQ�WKH
EDFN�RI�WKH�763�$6�����DXWRVDPSOHU���'R�QRW�WXUQ�RQ�WKH
DXWRVDPSOHU�DW�WKLV�WLPH�

�� 5HLQVWDOO�WKH�WRS�FRYHU�RI�WKH�61�����FRQWUROOHU�

�� &RQQHFW�WKH�SRZHU�FDEOH�IURP�WKH����9�SRZHU�VXSSO\�WR�WKH
SRUW�ODEHOHG�3RZHU�,Q�RQ�WKH�UHDU�SDQHO�RI�WKH�61����
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FRQWUROOHU���'R�QRW�WXUQ�RQ�WKH�61�����FRQWUROOHU�DW�WKLV
WLPH�

1RWH���)RU�WKH�KDUGZDUH�FRQILJXUDWLRQ�RI�WKH�61�����FRQWUROOHU�WR
EH�HVWDEOLVKHG�FRUUHFWO\��WXUQ�RQ�WKH�61�����FRQWUROOHU�RQO\�DIWHU
WXUQLQJ�RQ�WKH�/&�PRGXOHV�

�� &RQQHFW�WKH�DXWRVDPSOHU�WR�WKH�/&�SXPS�ZLWK�WKH�DGDSWHU�DQG
FDEOH�SURYLGHG��3�1�$������������7KLV�FDEOH�V\QFKURQL]HV�WKH
SXPS�DQG�DXWRVDPSOHU�DQG�PXVW�EH�LQVWDOOHG�IRU�SURSHU
RSHUDWLRQ���7KH�DGDSWHU�DQG�FDEOH�DXWRPDWLFDOO\�PDNH�WKH
KDUGZLUH�FRQQHFWLRQV�OLVWHG�LQ�7DEOH�$���

Table A-2.  Hardwire TSP AS3000 Autosampler to P4000 LC Pump
Connections

Autosampler (pin connection) LC pump

Ground (1) Ground (3)

Pump stop output (3) Pump stop (5)

Pump ready input (5) Pump ready (1)

Inject hold (7) Sync (8)

Gradient start (4) Run grad (7)

��� &RQQHFW�WKH�763�89�����GHWHFWRU��LI�\RX�KDYH�WKLV�PRGXOH��WR
WKH�/&4�DV�IROORZV�

D� 3OXJ�WKH�JUHHQ����SLQ�FRQQHFWRU��3�1��������������IURP
WKH�/&4�DFFHVVRU\�NLW�LQWR�WKH�/&4�DQDORJ�LQSXWV�SRUWV
FRQQHFWRU�

1RWH���7KH�/&4�UHTXLUHV�D���9�DQDORJ�LQSXW���(LWKHU�RI�WKH�WZR
89�����FKDQQHOV�FDQ�EH�XVHG���$Q\�RI�WKH�IRXU�/&4�DQDORJ�LQSXWV
FDQ�EH�XVHG���)RU�H[DPSOH��LQ�WKH�QH[W�VWHS��FKDQQHO���RXWSXW�RI�WKH
89�����LV�FRQQHFWHG�WR�DQDORJ�LQSXW���RQ�WKH�/&4�
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E� 8VH�WKH�DQDORJ�FDEOH�LQFOXGHG�LQ�\RXU�89�����DFFHVVRU\
NLW�WR�FRQQHFW�WKH�JURXQG�ZLUH�WR�WHUPLQDO�(�DQG�WKH���9
IXOO�VFDOH�VLJQDO�ZLUH�WR�WHUPLQDO�)�RQ�WKH�EDFN�RI�WKH
89�����

F� &RQQHFW�WKH�RWKHU�HQG�RI�WKH���9�VLJQDO�ZLUH�WR�WKH
SRVLWLYH�WHUPLQDO�RI�DQDORJ�LQSXW�SRUW���RQ�WKH�/&4�

G� &RQQHFW�WKH�RWKHU�HQG�RI�WKH�JURXQG�ZLUH�WR�WKH�QHJDWLYH
WHUPLQDO�RI�DQDORJ�LQSXW�SRUW���RQ�WKH�/&4�

A.1.2 Configuring a TSP P4000 LC Pump and
AS3000 Autosampler

7XUQ�RQ�DQG�FRQILJXUH�WKH�$6�����DXWRVDPSOHU�DV�IROORZV��UHIHU�WR
7DEOH�$����

�� 7XUQ�RQ�WKH�$6�����DXWRVDPSOHU�

�� 6HW�WKH�DXWRVDPSOHU�FRPPXQLFDWLRQV�PRGH�WR�6SHFWUD1HW�

D� 3UHVV�WKH�0(18�EXWWRQ�RQ�WKH�DXWRVDPSOHU�NH\SDG�

E� 6HOHFW�237,216�E\�SUHVVLQJ�WKH�ULJKW�DUURZ�EXWWRQ�IRXU
WLPHV�WR�PRYH�WKH�FXUVRU�WR�237,216��DQG�WKHQ�SUHVV�WKH
(17(5�EXWWRQ�

F� 8VH�WKH�DUURZ�EXWWRQV�WR�PRYH�WKH�FXUVRU�WR
&RQILJXUDWLRQV�DQG�WKHQ�SUHVV�WKH�(17(5�EXWWRQ�

G� 8VH�WKH�DUURZ�EXWWRQV�WR�PRYH�WKH�FXUVRU�WR�WKH
&RPPXQLFDWLRQV�ILHOG��WKH�QH[W�WR�WKH�ODVW�ILHOG����6HOHFW
6SHFWUD1HW�FRPPXQLFDWLRQV�E\�SUHVVLQJ�WKH�����EXWWRQV
XQWLO�6SUHFWUD1HW�DSSHDUV�LQ�WKH�0RGH�ILHOG�

�� 6HW�WKH�DXWRVDPSOHU�LQSXW�SRODULW\�

D� 3UHVV�WKH�0(18�EXWWRQ�RQ�WKH�NH\SDG�

E� 6HOHFW�237,216�E\�SUHVVLQJ�WKH�ULJKW�DUURZ�EXWWRQ�IRXU
WLPHV�WR�PRYH�WKH�FXUVRU�WR�237,216��DQG�WKHQ�SUHVV�WKH
(17(5�EXWWRQ�

F� 8VH�WKH�DUURZ�EXWWRQV�WR�PRYH�WKH�FXUVRU�WR�,QSXW
3RODULW\�DQG�WKHQ�SUHVV�WKH�(17(5�EXWWRQ�
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G� 6HW�3XPS�5HDG\�$FWLYH�WR�+L�DQG�,QM�+ROG�$FWLYH�WR�/R�E\
XVLQJ�WKH�DUURZ�EXWWRQV�WR�PRYH�WKH�FXUVRU�WR�WKH
DSSURSULDWH�ILHOGV�DQG�WKHQ�SUHVVLQJ�WKH�����EXWWRQV�WR
VHOHFW�WKH�DSSURSULDWH�SRODULWLHV�

�� 6HW�WKH�DXWRVDPSOHU�RXWSXW�SRODULW\�

D� 3UHVV�WKH�0(18�EXWWRQ�RQ�WKH�NH\SDG�

E� 6HOHFW�237,216�E\�SUHVVLQJ�WKH�ULJKW�DUURZ�EXWWRQ�IRXU
WLPHV�WR�PRYH�WKH�FXUVRU�WR�237,216��DQG�WKHQ�SUHVV�WKH
(17(5�EXWWRQ�

F� 8VH�WKH�DUURZ�EXWWRQV�WR�PRYH�WKH�FXUVRU�WR�2XWSXW
3RODULW\�DQG�WKHQ�SUHVV�WKH�(17(5�EXWWRQ�

G� 6HW�$XWRVDPSOHU�5HDG\�WR�/R��,QMHFW�2XW�$FWLYH�WR�/R�
*UDG�6WDUW�WR�/R��DQG�3XPS�6WRS�$FWLYH�WR�/R�E\�XVLQJ
WKH�DUURZ�EXWWRQV�WR�PRYH�WKH�FXUVRU�WR�WKH�DSSURSULDWH
ILHOGV�DQG�WKHQ�SUHVVLQJ�WKH�����EXWWRQV�WR�VHOHFW�WKH
DSSURSULDWH�SRODULWLHV�

�� 6HW�WKH�DXWRVDPSOHU�JUDGLHQW�GHOD\�DQG�F\FOH�WLPHV�WR���PLQ
LQ�DQ�DXWRVDPSOHU�PHWKRG�

D� 3UHVV�WKH�0(18�EXWWRQ�RQ�WKH�NH\SDG�

E� 6HOHFW�),/(6��(GLW�E\�SUHVVLQJ�WKH�ULJKW�DUURZ�EXWWRQ�WR
PRYH�WKH�FXUVRU�WR�),/(6��(GLW��DQG�WKHQ�SUHVV�WKH
(17(5�EXWWRQ���8VH�WKH�����EXWWRQV�WR�VHOHFW�)LOH���

F� 3UHVV�WKH�GRZQ�DUURZ�EXWWRQ�WZLFH�DQG�VHOHFW�&\FOH�7LPH�
6HW�WKLV�YDOXH�WR�����PLQ�DQG�WKHQ�SUHVV�WKH�(17(5
EXWWRQ�

G� 3UHVV�WKH�GRZQ�DUURZ�EXWWRQ�XQWLO�WKH�,QMHFWLRQ�0HQX�LV
GLVSOD\HG�

H� )URP�WKH�,QMHFWLRQ�0HQX��PRYH�WKH�FXUVRU�GRZQ�WR�WKH
0RUH�0HQX�DQG�SUHVV�WKH�(17(5�EXWWRQ�

I� 8VH�WKH�DUURZ�EXWWRQV�WR�PRYH�WKH�FXUVRU�WR�(TXLOLEUDWLRQ
7LPH���8QGHU�PRVW�FLUFXPVWDQFHV�\RX�ZDQW�WR�VHW�WKH
(TXLOLEUDWLRQ�7LPH�WR�����PLQ�

J� 8VH�WKH�DUURZ�EXWWRQV�WR�PRYH�WKH�FXUVRU�WR�*UDGLHQW
'HOD\���8QGHU�PRVW�FLUFXPVWDQFHV�\RX�ZDQW�WR�VHW�WKH
*UDGLHQW�'HOD\�WLPH�WR�����PLQ�
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Table A-3.  TSP AS3000 Autosampler Settings

Section Item Setting Comment

OPTIONS/Configuration Mode SpectraNet

OPTIONS/Input Polarity Pump Ready Active Hi

OPTIONS/Input Polarity Inj Hold Active Lo

OPTIONS/Output Polarity Autosampler Ready Lo Optional but
recommended

OPTIONS/Output Polarity Inject Out Lo Optional but
recommended

OPTIONS/Output Polarity Grad Start Lo

OPTIONS/Output Polarity Pump Stop Active Lo

FILES/Edit and FILES/Load

Injection Cycle Time 0.0 See autosampler
manual

More Gradient Delay 0.0 See autosampler
manual

More Equilibration Time 0.0 See autosampler
manual

�� /RDG�WKH�DXWRVDPSOHU�PHWKRG�\RX�MXVW�FUHDWHG�

D� 3UHVV�WKH�0HQX�EXWWRQ�

E� 6HOHFW�),/(6��DQG�/RDG���8VH�)LOH���

7XUQ�RQ�DQG�FRQILJXUH�WKH�3�����/&�DV�IROORZV��UHIHU�WR�7DEOH�$�
���

�� 7XUQ�RQ�WKH�3�����/&�

�� 6HW�WKH�/&�'HOD\�9ROXPH�WR�����

D� 3UHVV�WKH�0(18�EXWWRQ�RQ�WKH�/&�NH\SDG�

E� 6HOHFW�237,216�E\�SUHVVLQJ�WKH�ULJKW�DUURZ�EXWWRQ�IRXU
WLPHV�WR�PRYH�WKH�FXUVRU�WR�237,216��DQG�WKHQ�SUHVV�WKH
(17(5�EXWWRQ�

F� 8VH�WKH�GRZQ�DUURZ�EXWWRQ�WR�PRYH�WKH�FXUVRU�WR�WKH
0RUH�0HQX�DQG�WKHQ�SUHVV�WKH�(17(5�EXWWRQ�
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G� 0RYH�WKH�FXUVRU�WR�'HOD\�9ROXPH�DQG�6HW�WKH�'HOD\
9ROXPH�WR��������7KH�DXWRVDPSOHU�FRQWUROV�WKH�'HOD\
9ROXPH�LQ�D�6SHFWUD6<67(0�VHWXS��

�� 6HW�WKH�/&�3UHVVXUH�8QLWV�WR�36,�

D� 3UHVV�WKH�0(18�EXWWRQ�RQ�WKH�NH\SDG�

E� 6HOHFW�237,216�E\�SUHVVLQJ�WKH�ULJKW�DUURZ�EXWWRQ�IRXU
WLPHV�WR�PRYH�WKH�FXUVRU�WR�237,216��DQG�WKHQ�SUHVV�WKH
(17(5�EXWWRQ�

F� 8VH�WKH�GRZQ�DUURZ�EXWWRQ�WR�PRYH�WKH�FXUVRU�WR�WKH
0RUH�0HQX�DQG�WKHQ�SUHVV�WKH�(17(5�EXWWRQ�

G� 0RYH�WKH�FXUVRU�WR�3UHVVXUH�8QLWV�DQG�XVH�WKH�����EXWWRQV
WR�VHW�WKH�SUHVVXUH�XQLWV�WR�36,�

�� 6HW�WKH�/&�5HDG\�2XWSXW�$FWLYH�WR�+L�

D� 3UHVV�WKH�0(18�EXWWRQ�RQ�WKH�NH\SDG�

E� 6HOHFW�237,216�E\�SUHVVLQJ�WKH�ULJKW�DUURZ�EXWWRQ�IRXU
WLPHV�WR�PRYH�WKH�FXUVRU�WR�237,216��DQG�WKHQ�SUHVV�WKH
(17(5�EXWWRQ�

F� 8VH�WKH�GRZQ�DUURZ�EXWWRQ�WR�PRYH�WKH�FXUVRU�WR�WKH
0RUH�0HQX�DQG�WKHQ�SUHVV�WKH�(17(5�EXWWRQ�

G� 0RYH�WKH�FXUVRU�WR�5HDG\�2XWSXW�$FWLYH�DQG�XVH�WKH����
EXWWRQV�WR�VHW�LW�WR�+L�

�� 6HW�WKH�/&�HTXLOLEUDWLRQ�WLPH�WR�����PLQ�LQ�DQ�/&�PHWKRG�

D� 3UHVV�WKH�0(18�EXWWRQ�RQ�WKH�NH\SDG�

E� 6HOHFW�),/(6��(GLW�E\�SUHVVLQJ�WKH�ULJKW�DUURZ�EXWWRQ�WR
PRYH�WKH�FXUVRU�WR�),/(6��(GLW��DQG�WKHQ�SUHVV�WKH
(17(5�EXWWRQ���8VH�WKH�����EXWWRQV�WR�VHOHFW�)LOH���

F� 0RYH�WKH�FXUVRU�WR�WKH�(TXLOLEUDWLRQ�7LPH�ILHOG���6HW�WKLV
YDOXH�WR�����PLQ�

�� /RDG�WKH�/&�PHWKRG�\RX�MXVW�FUHDWHG�

D� 3UHVV�WKH�0(18�EXWWRQ�

E� 6HOHFW�),/(6��DQG�/RDG���8VH�)LOH���
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Table A-4.  TSP P4000 LC Settings

Section Item Setting

OPTIONS/More Delay Volume 0.0

OPTIONS/More Pressure Units PSI

OPTIONS/More Ready Output Active Hi

FILES/Edit/Options Equilibration Time 0.0

&RQILJXUH�WKH�/&4�DV�GHVFULEHG�LQ�VWHS���RI�WKH�WRSLF�)XOO�'DWD
6\VWHP�&RQWURO�RI�([WHUQDO�'HYLFHV��LI�\RX�KDYH�QRW�DOUHDG\
GRQH�VR�

7XUQ�RQ�WKH�89�����DQG�61�����

�� 7XUQ�RQ�WKH�89�����GHWHFWRU�LI�\RX�KDYH�WKLV�PRGXOH�

�� &RQQHFW�WKH����9�GF�SRZHU�VXSSO\�FDEOH�WR�WKH�SRUW�ODEHOHG
3RZHU�,Q�RQ�WKH�UHDU�RI�WKH�61�����FRQWUROOHU�

�� 7XUQ�RQ�WKH�61�����FRQWUROOHU�

A.1.3 Connecting an HP 1050 LC and Autosampler

<RX�QHHG�WR�KDYH�WKH�*3,%�FRPPXQLFDWLRQV�NLW��3�1�������������
LQVWDOOHG�RQ�\RXU�/&4�WR�FRQQHFW�DQ�+3������/&�DQG�DXWRVDPSOHU
WR�WKH�/&4���7R�FRQQHFW�DQ�+3������/&�DQG�DXWRVDPSOHU�WR�WKH
/&4��SURFHHG�DV�IROORZV�

�� 7XUQ�RII�WKH�/&�DQG�DXWRVDPSOHU�

�� 8VH�D�*3,%�FRPPXQLFDWLRQ�LQWHUIDFH�FDEOH��3�1�������������
WR�FRQQHFW�WKH�SRUW�ODEHOHG�*3,%���,(((�����RQ�WKH�/&4�WR
HLWKHU�WKH�SRUW�ODEHOHOHG�+3�,%�RQ�WKH�EDFN�RI�WKH�+3�/&�RU
WKH�SRUW�ODEHOHOHG�+3�,%�RQ�WKH�EDFN�RI�WKH�+3�DXWRVDPSOHU�

�� ,I�\RX�FRQQHFWHG�WKH�*3,%�FDEOH�IURP�WKH�/&4�WR�WKH�+3�����
/&��FRQQHFW��GDLV\�FKDLQ��D�VHFRQG�*3,%�FDEOH�IURP�WKH�HQG�RI
FDEOH�WKDW�\RX�LQVWDOOHG�LQ�VWHS����DW�WKH�+3�,%�SRUW�RQ�WKH
/&��WR�WKH�+3�,%�SRUW�RQ�WKH�DXWRVDPSOHU���,I�\RX�FRQQHFWHG
WKH�*3,%�FDEOH�IURP�WKH�/&4�WR�WKH�+3������DXWRVDPSOHU�
FRQQHFW��GDLV\�FKDLQ��WKH�VHFRQG�*3,%�FDEOH�IURP�WKH�HQG�RI
FDEOH�WKDW�\RX�LQVWDOOHG�LQ�VWHS����DW�WKH�+3�,%�SRUW�RQ�WKH
DXWRVDPSOHU��WR�WKH�+3�,%�SRUW�RQ�WKH�/&�
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�� &RQQHFW�DQ�+3�LQWHUPRGXOH�VHULDO�FDEOH�EHWZHHQ�WKH�5HPRWH
SRUW�RQ�WKH�/&�DQG�WKH�5HPRWH�SRUW�RQ�WKH�DXWRVDPSOHU�

�� ,I�\RX�KDYH�D�89�GHWHFWRU��FDEOH�WKH�DQDORJ�RXW�SRUW�RQ�WKH�89
GHWHFWRU�WR�WKH�DQDORJ�LQSXWV�SRUW�RQ�WKH�/&4���'R�QRW�FDEOH
WKH�89�GHWHFWRU�WR�WKH�/&�RU�DXWRVDPSOHU�ZLWK�D�*3,%�FDEOH�

A.1.4 Configuring an HP 1050 LC and Autosampler

7R�FRQILJXUH�WKH�+3������DXWRVDPSOHU�DQG�/&��UHSHDW�WKH
IROORZLQJ�SURFHGXUH�IRU�ERWK�WKH�+3�DXWRVDPSOHU�DQG�/&�

�� 7XUQ�RQ�WKH�DXWRVDPSOHU�RU�/&�

�� 3UHVV�WKH�&75/�EXWWRQ�RQ�WKH�NH\SDG�

�� $W�WKH�'$7(�	�7,0(�SURPSW��SUHVV�WKH�GRZQ�DUURZ��1(;7�
EXWWRQ�

�� $W�WKH�&21),*85$7,21�SURPSW��SUHVV�WKH�(17(5�EXWWRQ�

�� $W�WKH�3$5$0(7(5�/2&.�2))�SURPSW��SUHVV�WKH�GRZQ
DUURZ��1(;7��EXWWRQ�

�� $W�WKH�5(027(���6WDUW�5HTXHVW�2XW��SURPSW��PDNH�VXUH�LW�LV
VHW�WR�+36\VWHP���,I�QRW��SUHVV�WKH�ULJKW�DUURZ�EXWWRQ�WR�JHW
LQWR�WKH�ILHOG���7KHQ�SUHVV�WKH�GRZQ�DUURZ��1(;7��EXWWRQ
XQWLO�+36\VWHP�LV�LQ�WKH�ILHOG���3UHVV�WKH�OHIW�DUURZ�EXWWRQ�WR
JHW�EDFN�WR�WKH�5(027(�ILHOG���7KHQ��SUHVV�WKH�GRZQ�DUURZ
�1(;7��EXWWRQ�

�� $W�WKH�&20081,&$7,21�SURPSW��SUHVV�WKH�(17(5�EXWWRQ�

�� $W�WKH�,17(5����,QVW��&RQWURO��SURPSW��PDNH�VXUH�LW�LV�VHW�WR
+3,%���,I�LW�LV�QRW��SUHVV�WKH�ULJKW�DUURZ�EXWWRQ�WR�JHW�LQWR�WKH
ILHOG���7KHQ�SUHVV�WKH�GRZQ�DUURZ��1(;7��EXWWRQ�XQWLO�+3,%
LV�LQ�WKH�ILHOG���3UHVV�WKH�OHIW�DUURZ�EXWWRQ�WR�JHW�EDFN�LQWR�WKH
,17(5����,QVW��&RQWURO��ILHOG���3UHVV�WKH�GRZQ�DUURZ��1(;7�
EXWWRQ�

�� $W�WKH�+3,%�$''5����6HOHFW�$GGUHVV��SURPSW��PDNH�VXUH�LW�LV
VHW�WR����IRU�WKH�DXWRVDPSOHU�RU�WR����IRU�WKH�/&�SXPS���,I�QRW�
SUHVV�WKH�ULJKW�DUURZ�EXWWRQ�WR�JHW�LQWR�WKH�ILHOG���7KHQ�SUHVV
WKH�GRZQ�DUURZ��1(;7��EXWWRQ�XQWLO�WKH�FRUUHFW�QXPEHU�LV�LQ
WKH�ILHOG���3UHVV�WKH�OHIW�DUURZ�EXWWRQ�WR�JHW�EDFN�WR�WKH
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,17(5����,QVW��&RQWURO��ILHOG���3UHVV�WKH�GRZQ�DUURZ��1(;7�
EXWWRQ�

��� 3UHVV�WKH�67$786�EXWWRQ�

A.1.5 Connecting an HP 1090 LC and Autosampler

<RX�QHHG�WR�KDYH�WKH�*3,%�FRPPXQLFDWLRQV�NLW��3�1�������������
LQVWDOOHG�RQ�\RXU�/&4�WR�FRQQHFW�DQ�+3������/&�DQG�DXWRVDPSOHU
WR�WKH�/&4���,I�\RX�GR�QRW�KDYH�D�*3,%�FRPPXQLFDWLRQV�NLW��\RX
FDQ�FRQQHFW�WKH�+3������WR�WKH�/&4�E\�FRQWDFW�FORVXUH�DV
GHVFULEHG�LQ�WKH�WRSLF�&RQQHFWLQJ�DQ�+3������E\�&RQWDFW
&ORVXUH��EHORZ�

8VH�D�*3,%�FRPPXQLFDWLRQ�LQWHUIDFH�FDEOH��3�1��������������WR
FRQQHFW�WKH�SRUW�ODEHOHG�*3,%���,(((�����RQ�WKH�/&4�WR�WKH�SRUW
ODEHOHOHG�+3�,%�RQ�WKH�EDFN�RI�WKH�+3������/&�DXWRVDPSOHU�XQLW�

A.1.6 Configuring an HP 1090 LC and Autosampler

7XUQ�RQ�DQG�FRQILJXUH�WKH�+3������IRU�UHPRWH�RSHUDWLRQ�DV
IROORZV�

�� 7XUQ�RQ�WKH�+3������XQLW���$IWHU�WKH�+3������LV�WXUQHG�RQ��LW
UXQV�YDULRXV�WHVWV�DQG�GLVSOD\V�YDULRXV�PHVVDJHV�

�� :KHQ�\RX�DUH�DVNHG�WR�FKRRVH�UHPRWH�RU�ORFDO�PRGH��FKRRVH
UHPRWH���,I�QHFHVVDU\��KROG�GRZQ�WKH�HVFDSH�NH\�WR�WRJJOH
EHWZHHQ�ORFDO�DQG�UHPRWH�PRGHV����,Q�WKH�UHPRWH�PRGH��VWDUW
DQG�VWRS�DUH�WKH�RQO\�RSHUDEOH�NH\V��

A.1.7 Connecting an HP 1100 LC and Autosampler

<RX�QHHG�WR�KDYH�WKH�*3,%�FRPPXQLFDWLRQV�NLW��3�1�������������
LQVWDOOHG�RQ�\RXU�/&4�WR�FRQQHFW�DQ�+3������/&�DQG�DXWRVDPSOHU
WR�WKH�/&4���7R�FRQQHFW�DQ�+3������/&�DQG�DXWRVDPSOHU�WR�WKH
/&4��SURFHHG�DV�IROORZV�

�� 8VH�D�*3,%�FRPPXQLFDWLRQ�LQWHUIDFH�FDEOH��3�1�������������
WR�FRQQHFW�WKH�SRUW�ODEHOHG�*3,%���,(((�����RQ�WKH�/&4�WR
HLWKHU�WKH�SRUW�ODEHOHOHG�+3�,%�RQ�WKH�EDFN�RI�WKH�+3�/&�RU
WKH�SRUW�ODEHOHOHG�+3�,%�RQ�WKH�EDFN�RI�WKH�+3�DXWRVDPSOHU�
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�� ,I�\RX�FRQQHFWHG�WKH�*3,%�FDEOH�IURP�WKH�/&4�WR�WKH�+3�����
/&��FRQQHFW��GDLV\�FKDLQ��D�VHFRQG�*3,%�FDEOH�IURP�WKH�HQG�RI
FDEOH�WKDW�\RX�LQVWDOOHG�LQ�VWHS����DW�WKH�+3�,%�SRUW�RQ�WKH
/&��WR�WKH�+3�,%�SRUW�RQ�WKH�DXWRVDPSOHU���,I�\RX�FRQQHFWHG
WKH�*3,%�FDEOH�IURP�WKH�/&4�WR�WKH�+3������DXWRVDPSOHU�
FRQQHFW��GDLV\�FKDLQ��WKH�VHFRQG�*3,%�FDEOH�IURP�WKH�HQG�RI
FDEOH�WKDW�\RX�LQVWDOOHG�LQ�VWHS����DW�WKH�+3�,%�SRUW�RQ�WKH
DXWRVDPSOHU��WR�WKH�+3�,%�SRUW�RQ�WKH�/&�

�� &RQQHFW�DQ�+3�&$1�LQWHUIDFH�FDEOH�EHWZHHQ�D�&$1�SRUW�RQ
WKH�/&�DQG�D�&$1�SRUW�RQ�WKH�DXWRVDPSOHU�

�� ,I�\RX�KDYH�D�89�GHWHFWRU��FDEOH�WKH�DQDORJ���SRUW�RQ�WKH�89
GHWHFWRU�WR�WKH�DQDORJ�LQSXWV�SRUW�RQ�WKH�/&4���&RQQHFW�D
&$1�LQWHUIDFH�FDEOH�IURP�WKH�&$1�SRUW�RQ�WKH�89�GHWHFWRU�WR
D�&$1�SRUW�RQ�WKH�/&�RU�DXWRVDPSOHU���'R�QRW�FDEOH�WKH�89
GHWHFWRU�WR�WKH�/&�RU�DXWRVDPSOHU�ZLWK�D�*3,%�FDEOH�

1RWH���$W�WKLV�WLPH��WKH�/&4�RQO\�VXSSRUWV�GLUHFW�FRQWURO�RI�WZR
PHPEHUV�RI�WKH�+3������VHULHV��WKH�*����$�TXDWHUQDU\�/&�SXPS
DQG�WKH�*����$�DXWRVDPSOHU���$OVR��RQO\�WKH�����YLDO�WUD\�RI�WKH
+3������DXWRVDPSOHU�LV�VXSSRUWHG���9LDOV�DUH�QXPEHUHG���WR�����
7KH�PD[LPXP�LQMHFWLRQ�YROXPH�LV������/���7KH�PD[LPXP�IORZ�UDWH

IRU�WKH�/&�LV����P/�PLQ����EXW�D�IORZ�UDWH�JUHDWHU�WKDQ���P/�PLQ��

LV�UHMHFWHG�LI�WKH�KLJK�SUHVVXUH�OLPLW�LV�VHW�WR�PRUH�WKDQ�����EDU�
&RQYHUVHO\��PD[LPXP�SUHVVXUH�FDQ�EH�VHW�WR�����EDU��EXW�D�YDOXH
JUHDWHU�WKDQ�����LV�UHMHFWHG�LI�WKH�/&�IORZ�UDWH�LV�JUHDWHU�WKDQ

��P/�PLQ���

 

A.1.8 Configuring an HP 1100 LC and Autosampler

&RQILJXUH�WKH�+3������/&��DXWRVDPSOHU��DQG�89�GHWHFWRU�DV
IROORZV�

�� 6HW�WKH�FRQILJXUDWLRQ�VZLWFKHV�RQ�WKH�EDFN�RI�WKH�/&�WR
���������

�� 6HW�WKH�FRQILJXUDWLRQ�VZLWFKHV�RQ�WKH�EDFN�RI�WKH�DXWRVDPSOHU
WR����������

�� 6HW�WKH�FRQILJXUDWLRQ�VZLWFKHV�RQ�WKH�EDFN�RI�WKH�89�GHWHFWRU
WR����������
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�� 7XUQ�RQ�WKH�/&��DXWRVDPSOHU��DQG�89�GHWHFWRU�

A.1.9 Connecting a Waters Alliance 2690 LC and
Autosampler

<RX�QHHG�WR�KDYH�WKH�VHULDO�FRQWURO�RSWLRQ�LQVWDOOHG�RQ�\RXU�:DWHUV
$OOLDQFH������WR�FRQQHFW�WKH�:DWHUV�$OOLDQFH������WR�WKH�/&4���7R
FRQQHFW�WR�WKH�/&4��DWWDFK�D�VHULDO��56������FDEOH�IURP�WKH�SRUW
ODEHOHG�/&�3XPS�RQ�WKH�/&4�WR�WKH�56�����SRUW�%�RQ�WKH�UHDU�RI
WKH�/&�DXWRVDPSOHU�XQLW�

A.1.10 Configuring a Waters Alliance 2690 LC and
Autosampler

7KH�VHULDO�SRUW�RQ�WKH�:DWHUV�$OOLDQFH������/&�DXWRVDPSOHU�XQLW
LV�DXWRVHQVLQJ���:KHQ�\RX�FRQQHFW�WKH�:DWHUV�$OOLDQFH������WR�WKH
/&4�E\�D�VHULDO�FDEOH��LW�VZLWFKHV�WR�UHPRWH�PRGH���:KHQ�\RX
GLVFRQQHFW�WKH�FDEOH�LW�VZLWFKHV�WR�ORFDO�PRGH���1R�FRQILJXULQJ�E\
WKH�XVHU�LV�QHFHVVDU\�



APPENDIX A: CONTROL OF EXTERNAL DEVICES
Contact Closure Control of External Devices

A-16       Finnigan:  LCQ MS Detector Hardware Manual

A.2 Contact Closure Control of External
Devices

/&4�SURYLGHV�FRQWDFW�FORVXUH�RI�H[WHUQDO�GHYLFHV�WKDW�DUH�QRW
FXUUHQWO\�FRQWUROOHG�E\�WKH�GDWD�V\VWHP���$�GLDJUDP�RI�H[WHUQDO
GHYLFH�FRQWURO�VLJQDOV�WKDW�DUH�XVHG�E\�WKH�/&4�LV�VKRZQ�LQ�)LJXUH
$�����<RX�FRQILJXUH�H[WHUQDO�GHYLFHV�IRU�FRQWDFW�FORVXUH�IURP�WKH
1DYLJDWRU�ZLQGRZ�E\�XVLQJ�WKH�IROORZLQJ�SURFHGXUH�

�� )URP�WKH�1DYLJDWRU�ZLQGRZ��FKRRVH�Options | Configure
Instrument�WR�RSHQ�WKH�,QVWUXPHQW�&RQILJXUDWLRQ�GLDORJ�ER[�

�� 6HOHFW�HLWKHU�WKH�+3/&�RU�$XWRVDPSOHU�WDE�

�� (QWHU�D�PRGHO�QDPH�LQ�WKH�0RGHO�1DPH�OLVW�ER[�

�� (QWHU�WKH�PRGHO�QXPEHU�LQ�WKH�0RGHO�1XPEHU�WH[W�ER[�

�� (QWHU�WKH�VHULDO�QXPEHU�LQ�WKH�6HULDO�1XPEHU�WH[W�ER[�

�� 6HOHFW�WKH�&RQWDFW�&ORVXUH�RSWLRQ�EXWWRQ�

�� &KRRVH�OK�WR�FORVH�WKH�GLDORJ�ER[�

�� &RPSOHWH�FRQQHFWLRQV�DV�VSHFLILHG�LQ�WKH�WRSLF�&RQQHFWLQJ
DQ�+3������E\�&RQWDFW�&ORVXUH��&RQQHFWLQJ�D�0LFKURP
/&�E\�&RQWDFW�&ORVXUH��RU�&RQQHFWLQJ�2WKHU�'HYLFHV�
EHORZ�

�� .H\�LQ�/&�DQG�DXWRVDPSOHU�SDUDPHWHUV�E\�XVLQJ�WKH�NH\SDG
RQ�WKH�/&�DQG�DXWRVDPSOHU�

A.2.1 Connecting an HP 1090 by Contact Closure

,I�\RX�KDYH�D�*3,%�FRPPXQLFDWLRQV�NLW��3�1�������������
LQVWDOOHG�RQ�\RXU�/&4��XVH�WKH�SURFHGXUH�GHVFULEHG�LQ
&RQQHFWLQJ�DQ�+3������/&�DQG�$XWRVDPSOHU�RQ�SDJH�$����WR
FRQQHFW�\RXU�+3������WR�WKH�/&4�

7KHUH�DUH�WZR�ZD\V�WR�FRQQHFW�DQ�+3������/&�WR�WKH�/&4�E\
FRQWDFW�FORVXUH���6HH�7DEOH�$�����,Q�RSWLRQ�$��SLQV���DQG���RI�WKH���
SLQ�FRQQHFWRU�ODEHOHG�5HPRWH�RQ�WKH�+3������DUH�FRQQHFWHG�WR�WKH
/&4�6WDUW�,Q���DQG���FRQQHFWRUV��UHVSHFWLYHO\���,Q�RSWLRQ�%��WKH�WRS
DQG�ERWWRP�FRQQHFWRUV�ODEHOHG�&RQWDFW�&ORVXUH�RQ�WKH�+3�����
DUH�FRQQHFWHG�WR�WKH�/&4�6WDUW�,Q���DQG���FRQQHFWRUV��UHVSHFWLYHO\�
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�5HDG\�RXW�IURP�WKH�/&4�LV�QRW�XVHG����5HIHU�WR�WKH�+3�����
,QVWDOODWLRQ�*XLGH�

Table A-5.  Contact Closure Connection to an HP 1090 LC

HP 1090 LC LCQ

Option A
Remote 9-Pin Connector

Pin 3
Pin 1

Start In
+
-

Option B*
Contact Closure Connector

Top
Bottom

Start In
+
-


A method must be set up on the HP 1090 to produce a contact
closure on event trigger 4.  Refer to the information on the Ext
Cont parameter key in the Parameter Keys section of the Using
Your HP 1090 manual.

 

A.2.2 Connecting a Michrom LC by Contact
Closure

,QIRUPDWLRQ�RQ�FRQQHFWLQJ�D�0LFKURP�/&�WR�WKH�/&4�E\�FRQWDFW
FORVXUH�LV�JLYHQ�LQ�7DEOH�$�����)RU�H[DPSOH��7DEOH�$���VKRZV�WKDW
WKH�0LFKURP�,1-(&7�287�WRS�DQG�ERWWRP�FRQQHFWRUV�DUH
FRQQHFWHG�WR�WKH�/&4�6WDUW�,Q���DQG���FRQQHFWRUV��UHVSHFWLYHO\�

Table A-6.  Contact Closure Connection to a Michrom LC

Michrom LC LCQ

INJECT OUT
Top

Bottom

Start In
+
-

VALVE TO LOAD
Top

Bottom

Ready Out
+
-

A.2.3 Connecting Other External Devices

7R�FRQQHFW�GHYLFHV�RWKHU�WKDQ�WKH�0LFKURP�/&�DQG�+3������/&�WR
WKH�/&4�E\�FRQWDFW�FORVXUH��UHIHU�WR�)LJXUH�$���DQG�WKH
GRFXPHQWDWLRQ�WKDW�FDPH�ZLWK�WKH�GHYLFH�
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Figure A-1.  Diagram of LCQ contact closure control of an external device
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A.3 Connecting LC Plumbing to the LCQ

,QVLGH�\RXU�DFFHVVRU\�NLW�LV�D�����P�OHQJWK�RI�UHG�3((.�WXELQJ
�3�1����������������<RX�XVH�WKH�3((.�WXELQJ�WR�SOXPE�WKH�/&
SXPS�WR�WKH�GLYHUW�LQMHFW�YDOYH���<RX�DOVR�XVH�WKH�3((.�WXELQJ�WR
SOXPE�WKH�GLYHUW�LQMHFW�YDOYH�WR�WKH�WUDQVIHU�OLQH�ILWWLQJ��(6,��RU
VDPSOH�LQOHW�ILWWLQJ��$3&,���DQG�WKH�GLYHUW�LQMHFW�YDOYH�WR�WKH�ZDVWH
FRQWDLQHU���6HH�)LJXUH�$���DQG�)LJXUH�$���

1RWH���8VH�D�3((.�WXELQJ�FXWWHU�WR�FXW�WKH�UHG�3((.�WXELQJ�XVHG
WR�FRQQHFW�WKH�/&�WR�WKH�GLYHUW�LQMHFW�YDOYH�DQG�WKH�GLYHUW�LQMHFW
YDOYH�WR�WKH�WUDQVIHU�OLQH�ILWWLQJ��(6,��RU�VDPSOH�LQOHW�ILWWLQJ
�$3&,����7KLV�HQVXUHV�WKDW�WKH�HQGV�RI�WKH�WXELQJ�LV�FXW�VWUDLJKW���,Q
DGGLWLRQ��PDNH�VXUH�WKDW�WKH�/&�ILWWLQJV��IHUUXOHV��DQG�3((.
WXELQJ�DUH�LQVWDOOHG�SURSHUO\���%\�XVLQJ�WKHVH�SUHFDXWLRQV�YRLG
�GHDG��YROXPHV�DUH�SUHYHQWHG���7KH�H[FOXVLRQ�RI�YRLG�YROXPHV�LV
FULWLFDO�WR�PLFURERUH�/&���$OVR��YRLG�YROXPHV�GHPLQLVK�WKH�TXDOLW\
RI�WKH�LRQ�VLJQDO�

SHEATH
GAS

3
5

4

2

1

SHEATH
LIQUID

SAMPLEAUXILIARY
GAS HIGH

VOLTAGE

Load

Detector

Inject

Waste

6

WASTE
  LINE

SAMPLE
   LOOP

TRANSFER LINE
FROM LC PUMP

DIVERT/
 INJECT
 VALVE

SYRINGE
   PORT

TRANSFER LINE FROM
DIVERT/INJECT VALVE

TRANSFER LINE
       FITTING

GROUNDED
   FITTING
   HOLDER

SAMPLE TUBE

ESI SOURCE

Figure A-2.  MS detector console, showing plumbing to the LC, divert/inject valve, and ESI
source.  The divert/inject valve is configured as a loop injector.
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SHEATH
GAS

3
5

4

2

1

SHEATH
LIQUID

SAMPLEAUXILIARY
GAS HIGH

VOLTAGE

Load

Detector

Inject

Waste

6

WASTE
  LINE

TRANSFER LINE
FROM LC PUMP

DIVERT/
 INJECT
 VALVE

SYRINGE
   PORT

TRANSFER LINE FROM
DIVERT/INJECT VALVE

TRANSFER LINE
       FITTING

GROUNDED
   FITTING
   HOLDER

SAMPLE TUBE

ESI SOURCE

Figure A-3.  MS detector console, showing plumbing to the LC, divert/inject valve, and ESI
source.  The divert/inject valve is configured as a divert valve.

7R�FRQQHFW�WKH�/&�SOXPELQJ�WR�WKH�/&4��SURFHHG�DV�IROORZV�

�� &RQQHFW�WKH�/&�WR�WKH�GLYHUW�LQMHFW�YDOYH�DV�IROORZV�

D� &RQQHFW�RQH�HQG�RI�D�SLHFH�RI�������LQ��,'�3((.�WXELQJ
�WKH�UHG�WXELQJ�LQ�\RXU�DFFHVVRU\�NLW��RI�DSSURSULDWH
OHQJWK�WR�WKH�RXWOHW�RI�WKH�/&���8VH�WKH�SURSHU�ILWWLQJ�DQG
IHUUXOH�IRU�WKH�/&�

E� &RQQHFW�WKH�RWKHU�HQG�RI�WKH�3((.�WXELQJ�WR�SRUW���RI�WKH
GLYHUW�LQMHFW�YDOYH���8VH�D�9DOFR�QXW��3�1�������������
DQG�IHUUXOH��3�1����������������%RWK�SDUWV�DUH�LQ�\RXU
DFFHVVRU\�NLW�

�� &RQQHFW�WKH�GLYHUW�LQMHFW�YDOYH�WR�WKH�$3,�VRXUFH�DV�IROORZV�

D� &RQQHFW�RQH�HQG�RI�DQRWKHU�SLHFH�RI�3((.�WXELQJ��WKH
VDPSOH�WUDQVIHU�OLQH��RI�DSSURSULDWH�OHQJWK�WR�SRUW���RI�WKH
GLYHUW�LQMHFW�YDOYH���8VH�D�9DOFR�QXW��3�1�������������
DQG�IHUUXOH��3�1��������������
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E� 8VH�DQ�8SFKXUFK�)LQJHUWLJKW�ILWWLQJ��3�1�������������
DQG�IHUUXOH��3�1��������������WR�FRQQHFW�WKH�RWKHU�HQG�RI
WKH�3((.�WXELQJ�WR�WKH�VDPSOH�LQOHW�RI�WKH�$3&,�VRXUFH
�LI�\RX�KDYH�DQ�$3&,�VRXUFH�LQVWDOOHG�RQ�\RXU�/&4���RU�WR
WKH�WUDQVIHU�OLQH�ILWWLQJ�RI�WKH�(6,�VRXUFH��LI�\RX�KDYH�DQ
(6,�VRXUFH�LQVWDOOHG�RQ�\RXU�/&4����(QVXUH�WKDW�WKH
WUDQVIHU�OLQH�ILWWLQJ�LV�SURSHUO\�VHDWHG�LQ�WKH�JURXQGHG
ILWWLQJ�KROGHU�RI�WKH�(6,�VRXUFH�

• 7R�VHW�XS�WKH�GLYHUW�LQMHFW�YDOYH�DV�D�GLYHUW�YDOYH��JR�WR�VWHS���

• 7R�VHW�XS�WKH�GLYHUW�LQMHFW�YDOYH�DV�D�ORRS�LQMHFWRU��JR�RQ�WR�WKH
QH[W�VWHS�

�� 7R�VHW�XS�WKH�GLYHUW�LQMHFW�YDOYH�DV�D�ORRS�LQMHFWRU��SURFHHG�DV
IROORZV�

D� 'LVFRQQHFW�DQ\�WXELQJ��RWKHU�WKDQ�WKH�VDPSOH�ORRS��LI�LW�LV
LQVWDOOHG���IURP�SRUWV���DQG���RI�WKH�GLYHUW�LQMHFW�YDOYH�

E� ,QVWDOO�WKH���µP�RU����µP�VDPSOH�ORRS�EHWZHHQ�SRUWV��
DQG���RI�WKH�GLYHUW�LQMHFW�YDOYH���8VH�WKH�QXWV�DQG�IHUUXOHV
WKDW�FDPH�ZLWK�WKH�VDPSOH�ORRS�

F� &RQQHFW�RQH�HQG�RI�D�SLHFH�RI�3((.�WXELQJ��WKH�ZDVWH
OLQH��RI�DSSURSULDWH�OHQJWK�WR�SRUW���RI�WKH�GLYHUW�LQMHFW
YDOYH���8VH�D�9DOFR�QXW��3�1��������������DQG�IHUUXOH
�3�1��������������

G� &RQQHFW�WKH�RWKHU�HQG�RI�WKH�ZDVWH�OLQH�WR�WKH�ZDVWH
FRQWDLQHU���7KH�VHW�XS�LV�QRZ�FRPSOHWH�

�� 7R�VHW�XS�WKH�GLYHUW�LQMHFW�YDOYH�DV�D�GLYHUW�YDOYH��SURFHHG�DV
IROORZV�

D� 'LVFRQQHFW�DQ\�WXELQJ�IURP�SRUWV���DQG���RI�WKH
GLYHUW�LQMHFW�YDOYH�

E� &RQQHFW�RQH�HQG�RI�D�SLHFH�RI�3((.�WXELQJ��WKH�ZDVWH
OLQH��RI�DSSURSULDWH�OHQJWK�WR�SRUW���RI�WKH�GLYHUW�LQMHFW
YDOYH���8VH�D�9DOFR�QXW��3�1��������������DQG�IHUUXOH
�3�1��������������

F� &RQQHFW�WKH�RWKHU�HQG�RI�WKH�ZDVWH�OLQH�WR�WKH�ZDVWH
FRQWDLQHU�
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Index

+24 V keep alive power supply
description, 2-40
servicing (warning), 7-11

+36 V, -28 V dc switching power supply
description, 2-42
location (figure), 7-13
replacing, 7-12

+5 V, ±15 V, +24 V dc switching power supply
description, 2-42
location (figure), 7-13
replacing, 7-12

4-pin feedthroughs
location (figure), 2-33

8 kV power supply
location (figure), 7-13
replacing, 7-12

8-pin feedthroughs
location (figure), 2-33

A
Accessory kit

replaceable parts, 8-18
Acquisition DSP PCB

description, 2-55
location (figure), 7-20
replacing, 7-19

Air leaks
checking for, 3-5
indications of, 3-5

Analog input ports
location (figure), 2-56

Analyzer Auxiliary PCB
description, 2-50
fuses, replacing, 7-6
fuses, replacing (warning), 7-4
location (figure), 7-23
replacing, 7-26

Analyzer mount
location (figure), 5-48, 5-50, 5-51

Analyzer PCB
description, 2-51
location (figure), 7-23
replacing, 7-26

Analyzer region, vacuum manifold
description, 2-31
location (figure), 2-32

Anode feedthrough, electron multiplier
location (figure), 5-67

Anode, electron multiplier
description, 2-27
location (figure), 5-67
replacing, 5-65

APCI. See Atmospheric pressure chemical ionization
(APCI)

APCI flange
location (figure), 2-15, 4-3

APCI manifold
location (figure), 5-17

APCI nozzle
reinstalling, 5-20
removing, 5-20

APCI probe
cleaning, 5-20
cross sectional view, 5-17
disassembling, 5-19
flushing, 5-8
location (figure), 2-15
maintenance, 5-16
nozzle, 2-14
reassembling, 5-23
reinstalling, 5-24
removing, 5-19
vaporizer, 2-14
vaporizer temperature, 2-14

APCI probe assembly
changing, 4-1
corona discharge needle, 2-15
cross sectional view (figure), 2-16
description, 2-14
disassembling, 5-19
figure, 2-15, 4-3
flange, 2-14
installing, 4-10
reassembling, 5-23
removing, 4-2
replaceable parts, 8-4

APCI sample tube
installing, 5-21
length, 5-22
removing, 5-21
replacement (note), 5-22
replacing, 5-16

APCI source
on/off status (table), 6-17
opening with MS detector on (warning), 5-11

API probe assembly
changing (between ESI and APCI), 4-1
flange retainer bolts, 2-11
probe retainer bolts, 2-11

API probe guide
replaceable parts, 8-5

API source
APCI probe assembly, 2-14
API stack, 2-16
control circuitry, 2-44



INDEX

II        Finnigan:  LCQ MS Detector Hardware Manual

description, 2-11
ESI probe assembly, 2-11
maintenance overview, 5-7
on/off status (table), 6-17
opening with MS detector on (warning), 5-11
safety interlock switch, 2-11

API stack
cleaning, 5-33, 5-38
cross sectional view (figure), 2-17
description, 2-16
disassembling, 5-36
exploded view (figure), 5-37
figure, 5-35
heated capillary, 2-17
heated capillary mount, 2-18
heated capillary, replacing, 5-33
maintaining, 5-33
reassembling, 5-39
reinstalling, 5-41
removing, 5-34
replaceable parts, 8-5
skimmer, 2-18
spray shield, 2-17
tube lens, 2-18
tube lens and skimmer mount, 2-18

Assemblies
electrical, replaceable parts, 8-10
mechanical, replaceable parts, 8-10
replacing, 7-11
vacuum system, replaceable parts, 8-9

AT box. See Embedded computer
Atmospheric pressure chemical ionization (APCI)

APCI process (figure), 1-8
discussed, 1-7

Atmospheric pressure ionization source. See API
source

Autosampler
configuring, 2-3, A-2
connecting to LCQ, A-1
description, 2-3
HP 1050, 2-3, A-2, A-10
HP 1090, 2-3, A-2, A-12, A-15
HP 1100, 2-3, A-2, A-12
startup, 6-10
TSP AS3000, 2-3, A-2, A-3
TSP AS3000 settings, A-6
Waters Alliance 2690, 2-3, A-2, A-14

Auxiliary gas
description, 2-14
flow rates, APCI, 2-14
flow rates, ESI, 2-14
on/off status (table), 6-17
pressure, 2-37

Auxiliary gas inlet
APCI, location (figure), 2-15

ESI, location (figure), 2-12
Auxiliary gas line fitting

APCI, location (figure), 4-3
ESI, location (figure), 4-6

Auxiliary gas tube, APCI
location (figure), 5-17

Auxiliary gas valve
description, 2-37

B
Baffle, top cover plate

location (figure), 5-48
Battery backup

description, 2-48
location (figure), 7-23
replacing, 7-26
vent valve, 2-36

C
Cables

replaceable parts, 8-12
Calibration

frequency (note), 3-1, 6-11
Capillary-skimmer region lid

location (figure), 2-32
Capillary-skimmer region, vacuum manifold

description, 2-31
Cathode, electron multiplier

description, 2-27
location (figure), 5-69
replacing, 5-65

Cautions
air leaks, 3-5
fuse replacement, 7-6
inserting probes in connector sockets, 7-12
line voltage switch, 2-42
MS detector covers, 2-38
rotary-vane pump, 2-35
spacer rings, handling, 5-52

Centroid scan
defined, 1-18

Charge state
determined by ZoomScan, 1-17

Chemicals
disposal of (warning), 5-5

Chemicals kit
replaceable parts, 8-17

Circuit breaker. See Main power circuit breaker
Cleaning procedures

APCI probe components, 5-16, 5-20
APCI probe, flushing, 5-8
API probe, 5-8
API stack components, 5-38
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conversion dynode, 5-56
electron multiplier, 5-56
ESI probe components, 5-24
ESI probe, flushing, 5-8
fan filter, 5-75
frequency, 5-6
heated capillary, 5-10
ion detection system, 5-56
ion optics, 5-43
mass analyzer, 5-43
sample transfer line, 5-8
sample tube, 5-8
spray shield, 5-10
vacuum manifold, 5-57

Communication LED
description, 2-8
MS detector reset, 6-12
MS detector startup, 6-9

Computer
features, 2-57

Computer software
description, 2-58

Connector retainer, API stack
location (figure), 5-35, 5-37

Consecutive reaction monitoring (CRM)
defined, 1-16

Contact closure
control of external devices, A-15
diagram, A-17
ports, location (figure), 2-56

Control DSP PCB
description, 2-55
location (figure), 7-20
replacing, 7-19

Convectron gauge
control circuitry, 2-45
description, 2-35
location (figure), 5-72, 7-23
on/off status (table), 6-17
pressure readings (table), 3-6

Conversion dynode
cleaning, 5-56
control circuit, 2-45
description, 2-27
location (figure), 2-32
on/off status (table), 6-17
voltages, 2-27

Conversion dynode power supply
location (figure), 7-23
replacing, 7-26

Cooling fans
description, 2-38

Corona discharge needle
description, 2-15
discharge current, 2-15

voltage, on/off status (table), 6-17
Corona needle high voltage connector

location (figure), 2-15, 4-3
Covers

left side, reinstalling, 7-39
left side, removing, 7-38
rear, reinstalling, 7-42
rear, removing, 7-41
replaceable parts, 8-15
right side, reinstalling, 7-8, 7-36
right side, removing, 7-7, 7-33
top, reinstalling, 5-58
top, removing, 5-44

CPU PCB
description, 2-55

CPU PCB
location (figure), 7-20
replacing, 7-19

CRM. See Consecutive reaction monitoring (CRM)
Cross sectional views

APCI probe, 5-17
APCI probe assembly, 2-16
API stack, 2-17
API stack, entrance end, 5-40
electron multiplier, 2-28
ESI probe assembly, 2-13
ion detection system, 2-28
ion optics, 2-20
mass analyzer, 2-21

D
Daily maintenance

API probe, flushing, 5-8
heated capillary, flushing, 5-10
rotary-vane pump oil, purging, 5-71
sample tube, flushing, 5-8
spray shield, flushing, 5-10
transfer line, flushing, 5-8

Daily system checks
air leaks, 3-5
disk space, 3-2
helium supply, 3-3
nitrogen supply, 3-3
overview, 3-1
Status view hard copy, 3-7

Damping gas
description, 2-24
on/off status (table), 6-17
shutoff (note), 2-37

Damping gas inlet
location (figure), 2-33

Damping gas line
location (figure), 5-47

Damping gas nipple
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location (figure), 5-51
Damping gas valve

description, 2-36

Data system
computer software, 2-58
description, 2-57
instrument interface, 2-59
personal computer, 2-57
primary Ethernet adapter, 2-59
resetting, 6-14
secondary Ethernet adapter, 2-59
shutdown, 6-7
startup, 6-8

Data system – hardware
replaceable parts, 8-16

Data system – software
replaceable parts, 8-16

Dc ring filter
description, 2-50

Detector system. See Ion detection system
Diagnostics

running, 7-2
Dipping RF voltages. See RF voltages, tuning
Disk space

checking, 3-2
Divert/inject valve

button and LEDs (figure), 2-9
button, location (figure), 2-6
control circuitry, 2-44
description, 2-6
Divert/inject Valve dialog box, 2-6
LEDs, location (figure), 2-6
location (figure), 2-6
loop injection, 2-6
plumbing, divert valve, A-20
plumbing, loop injection, A-20
replaceable parts, 8-8, 8-20
syringe port, location (figure), 2-6

Dynode. See Conversion dynode

E
Electrical feedthroughs

vacuum manifold, 2-34
Electrodes

entrance endcap electrode, 2-20
exit endcap electrode, 2-20
ring electrode, 2-20

Electrometer circuit
description, 2-52

Electron multiplier. See also Ion detection system
anode, description, 2-27
anode, location (figure), 5-67
cathode, location (figure), 5-69

checking, 5-65
cleaning, 5-56
control circuitry, 2-44
cross sectional view (figure), 2-28
description, 2-27, 2-52
exploded view (figure), 5-65, 5-69
location (figure), 2-33
on/off status (table), 6-17
replacing, 5-65
voltage, setting, 5-70
voltages, 2-27

Electron multiplier power supply
location (figure), 7-23
replacing, 7-26

Electron multiplier shield
location (figure), 5-69

Electron multiplier support
location (figure), 5-67

Electronic assemblies
+24 V keep alive power supply, description, 2-40
+36 V, -28 V dc switching power supply, location,

7-13
+36 V, -28 V dc switching power supply, replacing, 7-

12
+5 V, ±15 V, +24 V dc switching power supply,

location, 7-13
+5 V, ±15 V, +24 V dc switching power supply,

replacing, 7-12
8 kV power supply, description, 2-42
8 kV power supply, location, 7-13
8 kV power supply, location (figure), 7-13
8 kV power supply, replacing, 7-12
Acquisition DSP PCB, description, 2-55
Acquisition DSP PCB, location (figure), 7-20
Acquisition DSP PCB, replacing, 7-19
Analyzer Auxiliary PCB, description, 2-50
Analyzer Auxiliary PCB, location (figure), 7-23
Analyzer Auxiliary PCB, replacing, 7-26
Analyzer PCB, description, 2-51
Analyzer PCB, location (figure), 7-23
Analyzer PCB, replacing, 7-26
Control DSP PCB, description, 2-55
Control DSP PCB, location (figure), 7-20
Control DSP PCB, replacing, 7-19
CPU PCB, location (figure), 7-20
CPU PCB, replacing, 7-19
description, 2-39
Ethernet adapter, description, 2-56
Ethernet PCB, location (figure), 7-20
Ethernet PCB, replacing, 7-19
IEEE 488 I/O PCB, description, 2-56
IEEE 488 I/O PCB, location (figure), 7-20
IEEE 488 I/O PCB, replacing, 7-19
ion detection system, 2-52
Low Pass Filter PCB, description, 2-50



INDEX

Finnigan:  LCQ MS Detector Hardware Manual        V

Low Pass Filter PCB, location (figure), 7-41
Low Pass Filter PCB, replacing, 7-40
power distribution, 2-41
Power Module, description, 2-39
Power Module, location (figure), 7-13
replaceable parts, 8-10
replacing, 7-11
RF Voltage Amplifier PCB, description, 2-50
RF Voltage Amplifier PCB, location (figure), 7-23
RF Voltage Amplifier PCB, replacing, 7-26
RF Voltage Control PCB, description, 2-50
RF Voltage Control PCB, location (figure), 7-37
RF Voltage Control PCB, replacing, 7-37
RF/waveform voltage generation, description, 2-49
Serial I/O PCB, description, 2-55
Serial I/O PCB, location (figure), 7-20
Serial I/O PCB, replacing, 7-19
System Control PCB, description, 2-43
System Control PCB, location (figure), 7-8
System Control PCB, replacing, 7-33
Turbomolecular Pump Controller, description, 2-47
Turbomolecular Pump Controller, replacing, 7-12
vacuum system, 2-46
Vent Delay PCB, description, 2-47
Vent Delay PCB, location (figure), 7-23
Vent Delay PCB, replacing, 7-22
Waveform Amplifier PCB, description, 2-49
Waveform Amplifier PCB, location (figure), 7-23
Waveform Amplifier PCB, replacing, 7-26
Waveform DDS PCB, description, 2-49
Waveform DDS PCB, location (figure), 7-20
Waveform DDS PCB, replacing, 7-19

Electronics service switch
description, 2-9, 2-41
location (figure), 2-10, 6-2
MS detector components on/off status, 6-17
MS detector, description, 2-40

Electrospray ionization (ESI)
discussed, 1-4
electrospray process (figure), 1-5
rules for good electrospray, 1-6

Embedded computer
description, 2-53
functional block diagram, 2-54
location (figure), 7-20
PCBs, replacing, 7-19
repositioned (figure), 7-13
repositioning, procedure, 7-14
resetting, 6-12

Emergency shutdown
main power circuit breaker, 2-9
note, 2-9
procedure, 6-2

Entrance endcap electrode
description, 2-20

location (figure), 2-21, 5-51
Entrance endcap electrode lead

location (figure), 5-47
ESI. See Electrospray ionization (ESI)
ESI flange

location (figure), 2-12, 4-6

ESI manifold
location (figure), 5-27

ESI needle
location (figure), 5-27
reinstalling, 5-29
removing, 5-26
voltage, on/off status (table), 6-17
voltages, 2-12

ESI needle high voltage connector
location (figure), 2-12, 4-6

ESI nozzle
location (figure), 5-27
reinstalling, 5-29
removing, 5-26

ESI probe
auxiliary gas plumbing, 2-13
description, 2-12
disassembling, 5-25
exploded view, 5-27
flushing, 5-8
ground shield, cleaning, 5-28
location (figure), 2-12
maintenance overview, 5-24
manifold, 2-13
manifold sleeve, cleaning, 5-28
needle, 2-12
nozzle, 2-12
reassembling, 5-29
reinstalling, 5-32
removing, 5-25
sample tube, 2-12
sheath gas plumbing, 2-13

ESI probe assembly
changing, 4-1
cross sectional view (figure), 2-13
description, 2-11
disassembling, 5-25
ESI flange, 2-11
figure, 4-6
installing, 4-5
reassembling, 5-29
removing, 4-8, 5-25
replaceable parts, 8-3

ESI sample tube
length (figure), 5-31
replacement (note), 5-25

ESI source
on/off status (table), 6-17
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opening with MS detector on (warning), 5-11
Ethernet adapter

description, 2-56
Ethernet connector

location (figure), 2-10
Ethernet PCB

location (figure), 7-20
replacing, 7-19

Exit endcap electrode
description, 2-20
location (figure), 2-21, 5-51

Exit endcap electrode lead
location (figure), 5-47

Exit lens
description, 2-21
location (figure), 2-21, 5-51

Exit lens lead
location (figure), 5-47

Exit lens sleeve
location (figure), 5-51

Experimental Method window
description, 2-58

Exploded views
API stack, 5-37
electron multiplier, 5-67, 5-69
ESI probe, 5-27
ion optics, 5-50
mass analyzer, 5-51

Explore window
description, 2-58

F
Fan filter

cleaning, 5-75
Fans

description, 2-38
filter, cleaning, 5-75
on/off status (table), 6-17

Feedthroughs
4-pin, location (figure), 2-33
8-pin, location (figure), 2-33
vacuum manifold, 2-34

Figures
APCI probe assembly, 2-15, 2-16, 4-3
APCI probe cross sectional view, 5-17
APCI process, 1-8
API stack, 2-17, 5-35
API stack (entrance end), 5-40
API stack exploded view, 5-37
Diagnostics dialog box, 7-3
divert/inject valve, 2-6
divert/inject valve button and LEDs, 2-9
electron multiplier exploded view, 5-67, 5-69
embedded computer, 7-20

embedded computer functional block diagram, 2-54
ESI nozzle, needle, and sample tube, 5-31
ESI probe assembly, 2-12, 2-13, 4-6
ESI probe exploded view, 5-27
ESI process, 1-5
front panel LEDs, 2-8
I/O panel, 2-56
ion detection system, 2-28
ion detection system electronic assemblies, 2-53
ion optics and mass analyzer, 5-48
ion optics exploded view, 5-50
LCQ system, 1-1
LCQ system (block diagram), 2-2
left side of MS detector, 7-37
mass analyzer and ion optics, 5-47
mass analyzer cross sectional view, 2-21
mass analyzer exploded view, 5-51
PCBs accessable from top of MS detector, 7-23
Power Module and power distribution, 2-41
power panel, 2-10, 6-2
RF/waveform voltage generation electronic

assemblies, 2-51
syringe pump, 2-5
System Control PCB, 7-8
top cover plate of vacuum manifold, 2-33
tower, 7-13
turbomolecular pump, 5-74
vacuum manifold (interior), 2-32
vacuum system electronic assemblies, 2-47
vacuum system functional block diagram, 2-31

File Converter window
description, 2-58

Finnigan
service philosophy, 7-1

First octapole
location (figure), 5-48, 5-50

First octapole leads
location (figure), 5-47

First octapole region, vacuum manifold
description, 2-31
location (figure), 2-32

Flange retainer bolt
location (figure), 4-3

Foreline union
location (figure), 5-74

Front panel LEDs
description, 2-8
figure, 2-8

Full scan mode
defined, 1-12
multi-stage, defined, 1-14
single stage, defined, 1-12
two stage, defined, 1-13

Functional description
autosampler, 2-3
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data system, 2-57
divert/inject valve, 2-6
LCQ system, 2-1
liquid chromatograph, 2-4
mass analyzer, 2-20
MS detector, 2-7
syringe pump, 2-5

Fuses, MS detector
Analyzer Auxiliary PCB, 7-6
replacing, 7-4
replacing (warning), 7-4
RF Voltage Amplifier PCB, 7-6
System Control PCB, 7-6
System Control PCB, location (figure), 7-8
table, 7-5

G
Ground shield, ESI probe

cleaning, 5-28
location (figure), 5-27

Ground wire, APCI probe
location (figure), 5-17

Grounded fitting holder
location (figure), 2-12

Guide posts
location (figure), 2-33

H
Hard drive

checking disk space, 3-2
Hardware – data system

replaceable parts, 8-16
Heated capillary

bore, clearing, 5-13
cleaning, 5-38
description, 2-17
flushing, 5-10
heater control circuit, 2-45
location (figure), 2-17, 5-37
on/off status (table), 6-17
positioning (note), 5-41
replacing, 5-33

Heated capillary cable
location (figure), 5-37

Heated capillary mount
description, 2-18
location (figure), 2-17, 5-35, 5-37

Heated capillary mount bushing
location (figure), 5-37, 5-40

Heated capillary sleeve
location (figure), 5-37, 5-40

Heater coil, APCI probe
location (figure), 5-17

Helium damping gas. See Damping gas
Helium gas inlet

location (figure), 2-56
Helium supply

checking, 3-3
pressure, 3-3
shutoff (note), 2-37

Hewlett-Packard (HP)
1050 autosampler, 2-3, A-2, A-10
1050 LC, 2-4, A-2, A-10
1090 autosampler/LC, 2-3, A-2, A-12
1100 autosampler, 2-3, A-2, A-12
1100 LC, 2-4, A-2, A-12

High speed serial line
description, 2-55

High voltage connector, ESI probe
location (figure), 5-27

High voltage feedthrough, electron multiplier
location (figure), 5-69

High voltage ring, electron multiplier
location (figure), 5-69

High voltage safety interlock switch
description, 2-11

High voltage tube, electron multiplier
location (figure), 5-69

HPLC. See Liquid chromatograph (LC)

I
I/O panel

figure, 2-56
IEEE 488 I/O PCB

description, 2-56
location (figure), 7-20
replacing, 7-19

IEEE 488 I/O port
location (figure), 2-56

Inlet gasses hardware
auxiliary gas valve, 2-37
damping gas valve, 2-36
description, 2-30
functional block diagram, 2-31
sheath gas valve, 2-37
vent valve, 2-36

Interoctapole lens
description, 2-19
location (figure), 5-50
on/off status (table), 6-17
voltages, 2-19

Interoctapole lens lead
location (figure), 5-47

Ion detection system
cleaning, 5-56
conversion dynode, 2-27
cross sectional view (figure), 2-28
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description, 2-27
electron multiplier gain, 2-29
electron multiplier voltage, setting, 5-70
electron multiplier, checking, 5-65
electron multiplier, description, 2-27
electron multiplier, replacing, 5-65
electronic assemblies, 2-52
functional block diagram, 2-53
on/off status (table), 6-17
replaceable parts, 8-7

Ion gauge
control circuitry, 2-45
description, 2-35
location (figure), 7-23
on/off status (table), 6-17
pressure readings (table), 3-6
replacing, 7-22

Ion injection waveform voltage
description, 2-23

Ion optics
cleaning, 5-43
cross sectional view (figure), 2-20
description, 2-19
disassembling, 5-49
exploded view, 5-50
interoctapole lens, description, 2-19
location (figure), 2-33
octapoles, description, 2-19
on/off status (table), 6-17
reassembling, 5-53
reinstalling, 5-55
removing, 5-46
replaceable parts, 8-6
RF voltage, 2-19

Ion polarity modes
defined, 1-3

Ion trap. See Mass analyzer
Ionization modes

atmospheric pressure chemical ionization (APCI),
1-7

electrospray ionization (ESI), 1-4

K
Keep alive power supply. See +24 V keep alive power

supply
Kit, accessory

replaceable parts, 8-18
Kit, chemicals

replaceable parts, 8-17

L
LC. See Liquid chromatograph (LC)
LCQ system

autosampler, 2-3
complete shutdown, 6-5
daily system checks, 3-1
data system, 2-57
diagnostics, 7-2
divert/inject valve, 2-6
figure, 1-1
functional block diagram (figure), 2-2
functional description, 2-1
ion polarity modes, 1-3
ionization modes, 1-4
LEDs and system startup, 6-12
liquid chromatograph, 2-4
MS detector, 2-7
operating conditions, setting, 6-10
overview, 1-1
parameters, displaying, 3-7
replaceable parts, 8-1
scan data types, 1-18
scan modes, 1-12
scan power, 1-10
service philosophy, 7-1
standby condition, 6-3
startup, 6-8
syringe pump, 2-5

Leaks
checking for, 3-5
indications of, 3-5

LEDs
Communication LED, 2-8
Communication LED, MS detector reset, 6-12
Communication LED, MS detector startup, 6-9
divert/inject valve LEDs, 2-9
Power LED, 2-8
Power LED, MS detector reset, 6-12
Power LED, MS detector startup, 6-9
Scan LED, 2-8
syringe pump LED, 2-5
System LED, 2-8
System LED, MS detector reset, 6-12
System LED, MS detector startup, 6-10
Vacuum LED, 2-8

Left side cover
reinstalling, 7-39
removing, 7-38

Line filter
description, 2-40

Line power
specifications, 2-40

Line power inlet
location (figure), 2-10
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Line voltage switch
description, 2-42
location (figure), 2-10
settings (caution), 2-42

Liquid chromatograph (LC)
configuring, 2-4, A-2
connecting to LCQ, A-1
functional description, 2-4
HP 1050, 2-4, A-2, A-10
HP 1090, 2-4, A-2, A-12
HP 1100, 2-4, A-2, A-12
Liquid Chromatograph dialog box, 2-4
parameters, 2-4
plumbing (figure), A-19, A-20
solvent flow, turning off, 6-3
startup, 6-8
TSP P4000, 2-4, A-2, A-3
TSP P4000 settings, A-9
Waters Alliance 2690, 2-4, A-2, A-14

Loop injection
divert/inject valve, 2-6
plumbing, A-17

Low Pass Filter PCB
description, 2-50
location (figure), 7-41
replacing, 7-40

M
Main power circuit breaker

description, 2-9
emergency shutdown, 2-9
location (figure), 2-10
MS detector components on/off status, 6-17

Main power circuit breaker switch
location (figure), 6-2

Maintenance
APCI probe, 5-16
APCI probe components, cleaning, 5-20
APCI sample tube, installing, 5-21
API probe, flushing, 5-8
API source, overview, 5-7
API stack, 5-33
API stack, cleaning, 5-38
ESI probe, 5-24
ESI sample tube, 5-24
fan filter, cleaning, 5-77
heated capillary bore, clearing, 5-13
heated capillary, cleaning, 5-10
ion optics, cleaning, 5-43
keys to success (note), 5-3
mass analyzer, cleaning, 5-43
overview, 5-1
procedures (table), 5-1
rotary-vane pump oil, purging, 5-71

sample transfer line, flushing, 5-8
sample tube, flushing, 5-8
spray shield, cleaning, 5-10
supplies, 5-4
tools, 5-4
turbomolecular pump, changing oil reservoir, 5-74
turbomolecular pump, replacing (note), 5-72

Manifold sleeve, ESI probe
cleaning, 5-28
location (figure), 5-27

Mass analyzer
cleaning, 5-43
cross sectional view (figure), 2-21
dc offset voltage, 2-22
description, 2-20
disassembling, 5-49
electrodes, 2-22
entrance endcap electrode, 2-20
exit endcap electrode, 2-20
exit lens, 2-21
exploded view (figure), 5-51
helium damping gas, 2-24
location (figure), 2-33
on/off status (table), 6-17
operation, 2-25
reassembling, 5-53
reinstalling, 5-55
removing, 5-46
replaceable parts, 8-6
RF voltage, 2-22
ring electrode, 2-21
ring electrode RF voltage, 2-22
spacer rings, 2-21
spacer rings, handling (caution), 5-53

Mass spectrometer. See MS detector
Mechanical assemblies

replaceable parts, 8-10
Mechanical pump. See Rotary-vane pump
Microm

LC, connecting to LCQ, A-17
MS detector

API source, 2-11
calibration (note), 3-1, 6-11
covers, caution, 2-38
damping gas valve, 2-36
diagnostics, 7-2
electronic assemblies, 2-39
electronics service switch, 2-40
emergency shutdown, 6-2
fans, 2-38
features, 2-7
frequency of cleaning, 5-6
functional description, 2-7
fuses (table), 7-5
fuses, replacing, 7-4
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inlet gasses hardware, 2-30
ion detection system, 2-27
ion detection system electronic assemblies, 2-52
ion gauge, 2-35
ion optics, 2-19
ion polarity modes, 1-3
ionization modes, 1-4
maintenance overview, 5-1
maintenance procedures (table), 5-1
mass analyzer, 2-20
mass analyzer (figure), 2-21
off condition, 6-17
on/off status of components, 6-17
Power Module, description, 2-39
pressure readings (table), 3-6
replaceable parts, 8-2
resetting, 6-12
RF/waveform voltage generation electronic

assemblies, 2-49
scan data types, 1-18
scan modes, 1-12
scan power, 1-10
service philosophy, 7-1
shutdown, 6-5
standby condition, 6-3, 6-17
startup, 6-9
switching power supplies, 2-42
System Control PCB, 2-43
top cover, reinstalling, 5-58
top cover, removing, 5-44
transformer, description, 2-42
tuning (note), 3-1, 6-11
turbomolecular pump, 2-34
vacuum manifold, 2-31
vacuum system, 2-30
vacuum system electronic assemblies, 2-46
vent valve, 2-36

MS scan
defined, 1-10

MS/MS scan
defined, 1-10
selected reaction monitoring (SRM), 1-15

MSn scan
consecutive reaction monitoring, 1-16
defined, 1-11

N
Navigator window

description, 2-58
Needle seal, ESI probe

location (figure), 5-27
reinstalling, 5-29
removing, 5-26

Needle, ESI

location (figure), 5-27
reinstalling, 5-29
removing, 5-26

Nitrogen
pressure, 2-37
rate of consumption, 3-3

Nitrogen gas inlet
location (figure), 2-56

Nitrogen supply
checking, 3-3
pressure, 3-3
warning, 3-3

Nozzle
APCI, location (figure), 5-17
APCI, reinstalling, 5-20
APCI, removing, 5-20
ESI, location (figure), 5-27
ESI, reinstalling, 5-29
ESI, removing, 5-26

Nuts, mass analyzer
location (figure), 5-51

O
Octapole mount

location (figure), 5-48, 5-50
Octapoles

dc offset voltage, 2-19
description, 2-19
leads, location (figure), 5-47
location (figure), 5-48, 5-50
on/off status (table), 6-17
RF voltage, 2-19
RF voltage, tuning, 5-59

Off condition
MS detector components on/off status, 6-17

O-rings
0.185-in., location (figure), 5-17
0.239-in., location (figure), 5-27
0.299-in., location (figure), 5-37, 5-40
0.614-in., location (figure), 5-17
0.625-in., location (figure), 5-17
1.257-in., location (figure), 5-27
1.489-in., location (figure), 5-27
1.739-in., location (figure), 5-27
1.987-in., location (figure), 5-27
3.85-in., location (figure), 5-35, 5-37
APCI probe, location (figure), 5-17
ESI probe, location (figure), 5-27
vacuum manifold, location (figure), 2-32

P
Parent ions

defined, 1-10
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PCBs
+36 V, -28 V dc switching power supply, location,

7-13
+5 V, ±15 V, +24 V dc switching power supply,

location, 7-13
Acquisition DSP PCB, description, 2-55
Acquisition DSP PCB, location (figure), 7-20
Acquisition DSP PCB, replacing, 7-19
Analyzer Auxiliary PCB, description, 2-50
Analyzer Auxiliary PCB, location (figure), 7-23
Analyzer Auxiliary PCB, replacing, 7-26
Analyzer PCB, description, 2-51
Analyzer PCB, location (figure), 7-23
Analyzer PCB, replacing, 7-26
Control DSP PCB, description, 2-55
Control DSP PCB, location (figure), 7-20
Control DSP PCB, replacing, 7-19
CPU PCB, description, 2-55
CPU PCB, location (figure), 7-20
CPU PCB, replacing, 7-19
Ethernet PCB, location (figure), 7-20
Ethernet PCB, replacing, 7-19
IEEE 488 I/O PCB, location (figure), 7-20
IEEE 488 I/O PCB, replacing, 7-19
Low Pass Filter PCB, description, 2-50
Low Pass Filter PCB, location (figure), 7-41
Low Pass Filter PCB, replacing, 7-40
replaceable parts, 8-11
replacing, 7-11
replacing (warning), 7-11
RF Control PCB, description, 2-50
RF Voltage Amplifier PCB, description, 2-50
RF Voltage Amplifier PCB, location (figure), 7-23
RF Voltage Amplifier PCB, replacing, 7-26
RF Voltage Control PCB, location (figure), 7-37
RF Voltage Control PCB, replacing, 7-37
Serial I/O PCB, description, 2-55
Serial I/O PCB, location (figure), 7-20
Serial I/O PCB, replacing, 7-19
System Control PCB, description, 2-43
System Control PCB, location (figure), 7-8
System Control PCB, replacing, 7-33
Vent Delay PCB, description, 2-47
Vent Delay PCB, location (figure), 7-23
Vent Delay PCB, replacing, 7-22
Waveform Amplifier PCB, description, 2-49
Waveform Amplifier PCB, location (figure), 7-23
Waveform Amplifier PCB, replacing, 7-26
Waveform DDS PCB, description, 2-49
Waveform DDS PCB, location (figure), 7-20
Waveform DDS PCB, replacing, 7-19

Personal computer
features, 2-57

Posts, mass analyzer
location (figure), 5-51

Power
specifications, 2-40

Power cord
rotary-vane pump (caution), 2-35

Power distribution
description, 2-39
functional block diagram, 2-41

Power LED
description, 2-8
MS detector reset, 6-12
MS detector startup, 6-9

Power Module
+24 V keep alive power supply, 2-40
description, 2-39
functional block diagram, 2-41
fuses, replacing (note), 7-6
line voltage switch, 2-42
location (figure), 7-13
replacing (note), 7-12
transformer, 2-42

Power panel
location (figure), 2-10

Power supplies
+180 V dc power supply, 2-44
+24 V keep alive power supply, 2-40
+36 V dc power supply, 2-44
+36 V, -28 V dc switching power supply, location,

7-13
+36 V, -28 V dc switching power supply, replacing, 7-

12
+5 V, ±15 V, +24 V dc switching power supply,

location, 7-13
+5 V, ±15 V, +24 V dc switching power supply,

replacing, 7-12
±130 V dc power supply, 2-43
±20 V dc power supply, 2-44
±215 V dc power supply, 2-44
±330 V dc power supply, 2-44
24 V ac power supply, 2-44
4 V ac power supply, 2-44
8 kV power supply, description, 2-42
8 kV power supply, location, 7-13
8 kV power supply, replacing, 7-12
conversion dynode power supply, description, 2-52
conversion dynode power supply, location, 7-23
conversion dynode power supply, replacing, 7-26
electron multiplier power supply, description, 2-52
electron multiplier power supply, location, 7-23
electron multiplier power supply, replacing, 7-26
on/off status (table), 6-17

Pressure
pressure readings (table), 3-6

Pressure levels
checking, 3-5

Printer
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setting up, 2-59
Probe slide adapter

location (figure), 2-12, 4-3
Probes. See APCI probe or ESI probe
Processing Queue Manager window

description, 2-58
Product ions

defined, 1-10
Profile scan

defined, 1-18
Pumps

rotary-vane pump, 2-35, 5-71
turbomolecular pump, 2-34
turbomolecular pump maintenance, 5-72

Q
Quadrupole ion trap. See Mass analyzer
Quartz insulator, APCI probe

location (figure), 5-17

R
Reagents

disposal (warning), 5-5
Rear cover

reinstalling, 7-42
removing, 7-41

Recommended spares
replaceable parts, 8-19

Replaceable parts
accessory kit, 8-18
APCI probe assembly, 8-4
API probe guide, 8-5
API stack, 8-5
cables, 8-12
chemicals kit, 8-17
covers, 8-15
data system – software, 8-16
divert/inject valve, 8-8, 8-20
electrical assemblies, 8-10
ESI probe assembly, 8-3
hardware – data system, 8-16
ion detection system, 8-7
ion optics, 8-6
mass analyzer, 8-6
mechanical assemblies, 8-10
MS detector, 8-2
optional tools, 8-21
PCBs, 8-11
recommended spares, 8-19
RF control / detection assemblies, 8-12
rotary-vane pump, 8-9
software – data system, 8-16
syringe pump, 8-8

top cover plate of vacuum manifold, 8-7
turbomolecular pump, 8-8
vacuum assemblies, 8-9

Replacement procedures
+36 V, -28 V dc switching power supply, 7-12
+5 V, ±15 V, +24 V dc switching power supply, 7-12
8 kV power supply, 7-12
Acquisition DSP PCB, 7-19
Analyzer Auxiliary PCB, 7-26
Analyzer PCB, 7-26
anode, electron multiplier, 5-65
battery backup, 7-26
cathode, electron multiplier, 5-65
Control DSP PCB, 7-19
conversion dynode power supply, 7-26
CPU PCB, 7-19
electron multiplier, 5-65
electron multiplier power supply, 7-26
embedded computer PCBs, 7-19
Ethernet PCB, 7-19
fuses, 7-4
heated capillary, 5-33
IEEE 488 I/O PCB, 7-19
ion gauge, 7-22
oil reservoir, turbomolecular pump, 5-72
RF Voltage Amplifier PCB, 7-26
RF Voltage Control PCB, 7-37
sample tube, APCI, 5-16
sample tube, ESI (note), 5-25
Serial I/O PCB, 7-19
switching power supplies, 7-12
System Control PCB, 7-33
turbomolecular pump (note), 5-70
Turbomolecular Pump Controller, 7-12
Vent Delay PCB, 7-22
vent valve, 7-22
Waveform Amplifier PCB, 7-26
Waveform DDS PCB, 7-19

Reset button
LCQ reset, 6-12
location (figure), 2-10, 6-2

Resonance ejection RF voltage
description, 2-24

Resonance excitation RF voltage
description, 2-24

RF control / detection assemblies
replaceable parts, 8-12

RF Voltage Amplifier PCB
description, 2-50
fuses, replacing, 7-6
fuses, replacing (warning), 7-4
location (figure), 7-23
replacing, 7-26

RF voltage coil
description, 2-50
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RF Voltage Control PCB
description, 2-50
location (figure), 7-37
replacing, 7-37

RF voltages
ion injection waveform, 2-23
ion isolation waveform, 2-24
mass analyzer ring electrode, 2-22
octapoles, 2-19
octapoles, tuning, 5-59
resonance ejection RF voltage, 2-24
resonance voltage, 2-22
ring electrode RF voltage, 2-22
ring electrode, tuning, 5-59
storage voltage, 2-22
tuning, 5-59
tuning stud, location (figure), 5-64

RF/waveform voltage generation
functional block diagrams, 2-51

Right side cover
reinstalling, 7-8, 7-36
removing, 7-7, 7-33

Ring electrode
description, 2-21
location (figure), 2-21, 5-51

Ring electrode RF voltage
description, 2-22
manual adjustment, 5-63
tuning, 5-59

Ring electrode RF voltage feedthrough
location (figure), 2-32

Rotary-vane pump
description, 2-35
oil, purging, 5-71
on/off status (table), 6-17
power cord (caution), 2-35
replaceable parts, 8-9
servicing (warning), 7-11

Roughing pump. See Rotary-vane pump

S
Safety interlock switch

description, 2-11
Safety precautions, xvii
Sample inlet

APCI, location (figure), 2-15
ESI, location (figure), 2-12

Sample List window
description, 2-58

Sample transfer line
flushing, 5-8
plumbing (figure), A-19, A-20

Sample transfer line fitting

APCI, location (figure), 4-3
ESI, location (figure), 4-6

Sample tube
APCI, installing, 5-21
APCI, length, 5-22
APCI, removing, 5-21
APCI, replacement (note), 5-22
APCI, replacing, 5-16
ESI, length (figure), 5-31
ESI, replacement (note), 5-25
flushing, 5-8

Scan
defined, 1-2

Scan data types
centroid scan, 1-18
defined, 1-18
profile scan, 1-18

Scan LED
description, 2-8

Scan modes
consecutive reaction monitoring (CRM), 1-16
defined, 1-12
full scan, 1-12
multi-stage full scan, 1-14
selected ion monitoring (SIM), 1-14
selected reaction monitoring (SRM), 1-15
single-stage full scan, 1-12
two-stage full scan, 1-13
ZoomScan, 1-17

Scan power
defined, 1-10

Second octapole
location (figure), 5-48, 5-50

Second octapole leads
location (figure), 5-47

Selected ion monitoring (SIM)
defined, 1-14

Selected reaction monitoring (SRM)
defined, 1-15

Serial I/O PCB
description, 2-55
location (figure), 7-20
replacing, 7-19

Serial I/O ports
location (figure), 2-56

Service switch. See Electronics service switch
Sheath gas

description, 2-13
flow rates, APCI, 2-13
flow rates, ESI, 2-13
on/off status (table), 6-17
pressure, 2-37

Sheath gas inlet
APCI, location (figure), 2-15
ESI, location (figure), 2-12
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Sheath gas line fitting
APCI, location (figure), 4-3
ESI, location (figure), 4-6

Sheath gas tube, APCI
location (figure), 5-17

Sheath gas valve
description, 2-37

Sheath liquid
description, 2-14
syringe pump, 2-5

Sheath liquid inlet
ESI, location (figure), 2-12

Shutdown
complete shutdown, 6-5
data system, 6-7
emergency procedure, 6-2
emergency, main power circuit breaker, 2-9
MS detector, 6-5

SIM. See Selected ion monitoring (SIM)
Skimmer

description, 2-18
location (figure), 2-17, 5-35, 5-37

Skimmer lead
location (figure), 5-37

Skimmer lead pin
location (figure), 5-37

Software
description, 2-58

Software – data system
replaceable parts, 8-16

Solvents
cleaning, 5-38
disposal (warning), 5-5
MS detector maintenance, 5-4
purity requirements, xix

Spacer rings, mass analyzer
description, 2-22
handling (caution), 5-52
location (figure), 2-21, 5-51

Spray shield
cleaning, 5-39
description, 2-17
flushing, 5-10
location (figure), 2-17, 4-3, 5-35, 5-37

Spring washers, mass analyzer
location (figure), 5-51

SRM. See Selected reaction monitoring (SRM)
Standby condition

MS detector components on/off status, 6-17
placing system in, 6-3

Startup
autosampler, 6-10
data system, 6-8
LCQ system, 6-8

liquid chromatograph, 6-8
MS detector, 6-9
operating conditions, setting, 6-10

Status view
displaying, 3-7
printing a hard copy of, 3-7

Supplies
MS detector maintenance, 5-4

Support plates, electron multiplier
location (figure), 5-69

Switching power supplies
description, 2-42
location (figure), 7-13
replacing, 7-12

Syringe pump
description, 2-5
LED, location (figure), 2-5
location (figure), 2-5
replaceable parts, 8-8
start/stop button, location (figure), 2-5
Syringe Pump dialog box, 2-5

System Control PCB
+180 V dc power supply, 2-44
+36 V dc power supply, 2-44
±130 V dc power supply, 2-43
±20 V dc power supply, 2-44
±215 V dc power supply, 2-44
±330 V dc power supply, 2-44
24 V ac power supply, 2-44
4 V ac power supply, 2-44
API source control, 2-44
capillary heater control circuit, 2-45
Convectron gauge control circuitry, 2-45
conversion dynode control circuit, 2-45
dc voltage control, 2-44
description, 2-43
diagnostic circuitry, 2-45
divert/inject valve control, 2-44
electron multiplier control circuit, 2-44
embedded computer interface, 2-46
fuses, replacing, 7-6
fuses, replacing (warning), 7-4
ion gauge control circuitry, 2-45
location (figure), 7-8
power supplies, 2-43
replacing, 7-33
RF voltage control circuit, 2-45
temperature monitoring circuitry, 2-45
vacuum protection circuitry, 2-45
vaporizer heater control circuit, 2-45

System LED
description, 2-8
MS detector reset, 6-12
MS detector startup, 6-10

System shutdown
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emergency procedure, 6-2
non-emergency procedure, 6-5

T
Tables

MS detector fuses, 7-5
MS detector maintenance procedures, 5-1
on/off status of MS detector components, 6-17
pressure readings, 3-6
tools, equipment, and chemicals, 5-4
TSP AS3000 autosampler settings, A-9
TSP autosampler to LC connection, A-5
TSP SN4000 accessory kit, A-3

Temperatures
APCI vaporizer, 2-14

Thermo Separation Products (TSP)
AS3000 autosampler, 2-3
AS3000 autosampler settings, A-7
AS3000 autosampler, connecting to LCQ, A-2, A-3
autosampler to LC connection, A-5
P4000 LC, 2-4
P4000 LC settings, A-9
P4000 LC, connecting to LCQ, A-2, A-3
SN4000 controller accessory kit, A-3
UV2000 detector, connecting to LCQ, A-5

Tools
MS detector maintenance, 5-4
optional tools, 8-21

Top cover of MS detector
reinstalling, 5-58
removing, 5-44

Top cover plate of vacuum manifold
description, 2-33
figure, 2-33
reinstalling, 5-57
removing, 5-45
replaceable parts, 8-7

Tower
location (figure), 7-13
PCBs, replacing, 7-12

Transformer
description, 2-42
secondary voltages, 2-42

Troubleshooting
diagnostics, 7-2

Tube gate. See Tube lens
Tube lens

description, 2-18
location (figure), 2-17, 5-35, 5-37
on/off status (table), 6-17
voltages, 2-18

Tube lens and skimmer mount
description, 2-18

location (figure), 2-17, 5-35, 5-37
Tube lens lead

location (figure), 5-37
Tube lens lead pin

location (figure), 5-37
Tune files, 2-58
Tune Plus window

description, 2-58
Tuning

APCI tune files (note), 4-11
ESI tune files (note), 4-7
frequency (note), 3-1, 6-11
octapole RF voltage, 5-59
ring electrode RF voltage, 5-59
sheath gas flow rate, 2-13
tube lens offset voltage, 2-18

Turbomolecular pump
description, 2-34
location (figure), 5-74
maintenance, 5-72
oil reservoir, changing, 5-74
on/off status (table), 6-17
reinstalling, 5-75
removing, 5-72
replaceable parts, 8-8
replacing (note), 5-72
servicing (warning), 7-11

Turbomolecular Pump Controller
description, 2-47
location (figure), 7-13
replacing, 7-12
servicing (warning), 7-11

Turbomolecular pump fan
servicing (warning), 7-11

Turbomolecular pump rails
location (figure), 5-74

V
Vacuum assemblies

replaceable parts, 8-9
Vacuum hose clamp

location (figure), 5-72
Vacuum LED

description, 2-8
Vacuum levels

checking, 3-5
Vacuum manifold

cleaning, 5-57
description, 2-31
electrical feedthroughs, 2-34
interior (figure), 2-32
pressure readings (table), 3-6
top cover plate, description, 2-33
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top cover plate, reinstalling, 5-57
top cover plate, removing, 5-45

Vacuum protection
description, 2-45

Vacuum pumps
rotary-vane pump, 2-35
turbomolecular pump, 2-34
turbomolecular pump, replacing (note), 5-70

Vacuum system
air leaks, 3-5
auxiliary gas valve, 2-37
battery backup, 2-36
checking pressure levels, 3-5
Convectron gauge, 2-35
damping gas valve, 2-36
description, 2-30
electrical assemblies, block diagram, 2-47
electronic assemblies, 2-46
function block diagram, 2-31
ion gauge, 2-35
on/off status (table), 6-17
pressure readings, 3-6
replaceable parts, 8-9
rotary-vane pump, 2-35
sheath gas valve, 2-37
turbomolecular pump, 2-34
vacuum protection circuitry, 2-46
vent valve, 2-36

Valve accessories
replaceable parts, 8-20

Vaporizer
APCI probe, description, 2-14
heater control circuit, 2-45
location (figure), 5-17
temperature, 2-14

Vaporizer casing
location (figure), 5-17

Vaporizer flange
location (figure), 5-17

Vaporizer heater cable connector
location (figure), 4-3

Vaporizer tube
location (figure), 5-17

Vent Delay PCB
description, 2-47
location (figure), 7-23
replacing, 7-22
servicing (warning), 7-11

Vent valve
battery backup, 2-36, 2-48
description, 2-36
location (figure), 7-23
open/closed status (table), 6-17
replacing, 7-22

servicing (warning), 7-11
venting on power failure, 2-48

Voltages
conversion dynode, 2-27
corona discharge needle, 2-15
electron multiplier, 5-70
electron multiplier (cathode), 2-27
ESI needle, 2-12, 2-42
heated capillary, 2-18
interoctapole lens, 2-19
ion injection waveform voltage, 2-23
line power specifications, 2-40
mass analyzer dc offset voltage, 2-22
MS detector power supplies, 2-42
octapoles, 2-19
on/off status (table), 6-17
resonance ejection RF voltage, 2-24
resonance excitation RF voltage, 2-24
resonance voltage, 2-23
ring electrode RF voltage, 2-22
storage voltage, 2-22
transformer secondaries, 2-42
tube lens, 2-18

W
WARNINGS

Analyzer Auxiliary PCB, replacing fuses, 7-4
APCI vaporizer high temperature, 5-12
API source, opening with MS detector on, 5-11
chemical disposal, 5-5
fuse replacement, 7-4
nitrogen supply, 3-3
PCB replacement, 7-11
RF Voltage Amplifier PCB, replacing fuses, 7-4
System Control PCB, replacing fuses, 7-4

Waste line
divert/inject valve (figure), A-18, A-19

Waters Alliance
2690 autosampler, 2-3, A-2, A-14
2690 LC, 2-4, A-2, A-14

Waveform Amplifier PCB
description, 2-49
location (figure), 7-23
replacing, 7-26

Waveform DDS PCB
description, 2-49, 2-55
location (figure), 7-20
replacing, 7-19

Waveform voltages
ion injection waveform, description, 2-23
ion isolation waveform, description, 2-23

Windows
Experimental Method, 2-58
Explore, 2-58
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File Converter, 2-58
Navigator, 2-58
Processing Queue Manager, 2-58
Sample List, 2-58
Tune Plus, 2-58

Z
ZoomScan

defined, 1-17
for charge determination, 1-17
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