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Introduction

)25�5(6($5&+�86(�21/<
7KH�7KHUPR&ODPS�LV�GHVLJQHG�IRU�VROXWLRQ�VZLWFKLQJ�XVH�LQ�UHVHDUFK�
DSSOLFDWLRQV�21/<��$XWR0DWH�6FLHQWLÀF��,QF��FDQQRW�EH�UHVSRQVLEOH�IRU�
LQMXU\�RU�GHDWK�UHVXOWLQJ�IURP�PHGLFDO�RU�SKDUPDFRORJLFDO�XVH�

Packing List

Item Quantity
ThermoClamp®���RU������
temperature controller 1

+HDWHG�3HUIXVLRQ�3HQFLO®�PDQLIROG 1

Bath thermocouple 1

3RZHU�VXSSO\����9�'&� 1

This ThermoClamp user manual 1

����� $XWR0DWH�6FLHQWLÀF��,QF�
$OO�ULJKWV�UHVHUYHG�

    ! 7KLV�HTXLSPHQW�PXVW�EH�HDUWK�JURXQGHG�XVLQJ�WKH�SRVW�RQ�WKH�
EDFN�RI�WKH�FRQWUROOHU�
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Features and specifications

ThermoClamp-3 Controller

• $XWR�WXQLQJ�3,'��3URSRUWLRQDO�,QWHJUDO�'HULYDWLYH��WHPSHUDWXUH�
FRQWURO�DFFXUDWH�WR������&��RIWHQ�����Ý&��ZLWK�IX]]\�ORJLF

• ([WUHPHO\�ORZ�QRLVH��DQDORJ�KHDWLQJ��GHVLJQHG�IRU�HOHFWURSK\VLRORJ\
�� 2YHU�WHPSHUDWXUH�SURWHFWLRQ
�� 7KUHH�W\SHV�RI�XVHU�FRQÀJXUDEOH�WKHUPDO�UXQDZD\�SURWHFWLRQ��SDWHQW�

SHQGLQJ��ZLWK�IX]]\�ORJLF�FRQVWUDLQWV
�� 6PDUW�YROWDJH�VHWSRLQW��GLJLWDO��DQDORJ��%1&��RU�DXWRPDWLF
�� 6HSDUDWH�GLVSOD\V�IRU�ERWK�WHPSHUDWXUHV��FRQWURO�VHQVRU�DQG�VDIHW\�

VHQVRU�
�� &RQVWDQW�86%�VHULDO�GDWD�VWUHDP�RXWSXW
�� $XWRPDWLF�KHDWHU�IDLOXUH�GHWHFWLRQ�DQG�SUHYHQWLRQ
�� 8WLOL]DWLRQ�RI�WKH�VDIHW\�VHQVRU�DV�VHFRQGDU\�LQSXW�IRU�IHHGEDFN�FRQWURO 

Perfusion Pencil® Inline heater

• ������RU���FKDQQHOV�IRU�VROXWLRQ�KHDWLQJ�ZLWK�ÁRZ�UDWHV�XS�WR��FF�PLQ�#�
��Ý&

• 7HPSHUDWXUH�FRQWUROOHG�EDWK�SHUIXVLRQ�LQOLQH�KHDWLQJ�ZLWK�D�ÁRZ�UDWH�
XS�WR��FF�PLQ

• 6PDOO�PDQLIROG�YROXPH�IRU�UDSLG�VZLWFKLQJ
• 7HPSHUDWXUH�FDQ�EH�PDLQWDLQHG�IRU�WKH�HQWLUH�EDWK��RU�MXVW�IRU�VROXWLRQV�

EHLQJ�GHOLYHUHG
• 3HUIXVLRQ�3HQFLO�WLSV�DUH�LQWHUFKDQJHDEOH���UHSODFHDEOH�ZLWK�VWDQGDUG�

AutoMate tips

Electronic specifications

• 3RZHU�VXSSO\���������9�$&��������+]�LQSXW�����9���$�RXWSXW
• +HDWHU�RXWSXW����FKDQQHOV�DW�TXLHW�DQDORJ�����9�XS�WR��$� ����:DWWV�

total
• )URQW�SDQHO�%1&�RXWSXW�YROWDJH��WR�UHFRUG�WKH�WHPSHUDWXUH�����P9�

GHJ�&
• )URQW�SDQHO�LQSXW�YROWDJH��WR�FRQWURO�WKH�VHWSRLQW������GHJ�&�9
• 6HULDO�EDXG�UDWH��������
• 6DIHW\�7&�OLPLW����Ý&��DGMXVWDEOH�
• 0D[�VHWSRLQW����Ý&
• 'HIDXOW�VHWSRLQW����Ý&��DGMXVWDEOH�
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Acronyms, abbreviations and definitions

CU ThermoClamp Controller unit
Isopotential *URXQGLQJ��HDUWK��SRLQW
3,' 3URSRUWLRQDO�,QWHJUDO�'HULYDWLYH
TC 7KHUPRFRXSOH��WHPSHUDWXUH�VHQVRU�

7KLV�HTXLSPHQW�PXVW�EH�HDUWK�JURXQGHG�XVLQJ�WKH�SRVW�RQ�WKH�EDFN�RI�WKH�
FRQWUROOHU�
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Components

Controller unit

7KH�&RQWUROOHU�8QLW��&8��LV�VKRZQ�LQ�)LJXUHV���DQG����7KH�LQWHJUDWHG�
WHPSHUDWXUH�FRQWUROOHU�DQG�SRZHU�VXSSO\�IRU�WKH�KHDWHU�DUH�WKH�PDLQ�
FRPSRQHQWV�RI�WKH�FRQWUROOHU�XQLW�

Figure 1��&RQWUROOHU�XQLW��IURQW�YLHZ

7KH�VHQVRU�SOXJJHG�LQ�WR�WKH�´&RQWUROµ�SRUW�LV�XVHG�WR�FRQWURO�WKH�
WHPSHUDWXUH���7KH�WKHUPRFRXSOH�LQ�´6DIHW\µ�LV�MXVW�XVHG�WR�SUHYHQW�
RYHUKHDWLQJ�RI�WKH�3HQFLO��,I�\RX�RQO\�XVH�RQH�VHQVRU��FRQQHFW�LW�WR��6DIHW\��

Figure 2.�&RQWUROOHU�8QLW��UHDU�YLHZ�

NOTE: �7KH�7KHUPR&ODPS���DQG�LWV�KHDWHG�3HUIXVLRQ�3HQFLO�VKRXOG�ERWK�EH�
JURXQGHG�IRU�KLJK�JDLQ�HOHFWURSK\VLRORJ\�

Pencil 
connector

�7ZR�WHPSHUDWXUH
�GLVSOD\V�DQG
 sensor ports3RZHU

VZLWFK

3RZHU�HQWU\�
PRGXOH

USB port

�,VRSRWHQWLDO��JURXQGLQJ�
 post
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Perfusion Pencil®  

7KH�+HDWHG�3HUIXVLRQ�3HQFLO®��3HQFLO��PDQLIROG�LV�VKRZQ�LQ�)LJXUHV����
��DQG����7KH�DFWXDO�KHDWLQJ�RI�WKH�VROXWLRQV�KDSSHQV�LQ�WKH�3HQFLO��7KH�
RSWLRQDO�EDWK�VROXWLRQ�LV�DOVR�KHDWHG�DV�LW�ÁRZV�WKURXJK�WKH�3HQFLO�

Figure 3.�6LGH�YLHZ�RI�WKH�3HUIXVLRQ�3HQFLO�

Figure 4. 'HWDLOHG�YLHZ�RI�WKH�UHDU�SDUW�RI�WKH�3HUIXVLRQ�3HQFLO�

  Chamber
��RXWÁRZ   Thermal

  insulation

 Multiple solution
�KHDWHU�LQÁRZ�WXEHV

�3RZHU�FDEOHV
 to the CU

'UXJ�ÁRZ�RULÀFH�
Tighten removable tip 
IRU�PLQLPXP�GHDG�
volume

Chamber bath 
LQÁRZ

 TC cable to CU

 Multiple
 solution heater
�LQÁRZ�WXEHV

  Pencil
��PRXQWLQJ�URG

 Chamber bath
�LQÁRZ

�3RZHU�FDEOH�WR
 the CU
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Figure 5. +HDWHG�3HUIXVLRQ�3HQFLO�VFKHPDWLF�

Perfusion Pencil Placement

<RXU�+HDWHG�3HUIXVLRQ�3HQFLO�PXVW�EH�SODFHG�DV�FORVH�DV�SRVVLEOH�WR�WKH�
SHUIXVLRQ�FKDPEHU���,I�LW�LV�WRR�IDU�DZD\��WKH�OLTXLG�LQ�\RXU�WXEHV�ZLOO�
ORVH�DOO�RI�LWV�KHDW�EHIRUH�LW�UHDFKHV�WKH�FKDPEHU���7KH�PD[LPXP�GLVWDQFH�
EHWZHHQ�WKH�3HQFLO�DQG�FKDPEHU�GHSHQGV�RQ�D�QXPEHU�RI�YDULDEOHV�
LQFOXGLQJ��WXELQJ�PDWHULDO��WKHUPDO�FRQGXFWLRQ���ÁXLG�GULSSLQJ�YHUVXV�
ÁRZLQJ�LQWR�WKH�SHUIXVLRQ�FKDPEHU�YLD�VXEPHUJHG�WXEH��DQG�DPELHQW�
WHPSHUDWXUH�DQG�GUDIWV���<RX�PD\�EH�DEOH�WR�PRXQW�\RXU�3HQFLO�IDUWKHU�
IURP�WKH�FKDPEHU�LI�\RX�WU\�GRXEOH�WXELQJ�²�XVH�D�SLHFH�RI�ODUJH�7\JRQ�
WXELQJ�DV�WKHUPDO�LQVXODWLRQ�RXWVLGH�D�VPDOO�SLHFH�RI�7HÁRQ�WXELQJ���0DNH�
VXUH�\RXU�VROXWLRQ�ÁRZV�LQWR�\RXU�FKDPEHU�UDWKHU�WKDQ�GULSSLQJ���7KH�
H[WUD�H[SRVXUH�WR�FRRO�URRP�DLU�ZLOO�JUHDWO\�GHFUHDVH�WKH�GHOLYHUHG�OLTXLG�
WHPSHUDWXUH���)LQDOO\��DYRLG�SODFLQJ�\RXU�FKDPEHU�LQ�D�ORFDWLRQ�ZKHUH�
LW�LV�UHJXODUO\�EORZQ�E\�DLU�GUDIWV���0DQ\�UHVHDUFKHUV�SXUFKDVH�RU�EXLOG�
HQFORVXUHV�DURXQG�WKHLU�FKDPEHUV�RU�HQWLUH�PLFURVFRSHV�WR�KHOS�FRQWURO�WKH�
WHPSHUDWXUH�DQG�DYRLG�DLU�GUDIWV�
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Bath Perfusion / Water Jacket Feature

7KH�+HDWHG�3HUIXVLRQ�3HQFLO�LQFOXGHV�DQ�H[WUD�WXEH�IRU�KHDWLQJ�D�
ÁRZLQJ�EDWK�VROXWLRQ���7KLV�KHDWHG�KLJK�ÁRZ�OLQH�ZLOO�PDLQWDLQ�WKH�EDWK�
WHPSHUDWXUH�ZKLOH�TXLFNO\�ZDVKLQJ�RXW�GUXJV�DSSOLHG�WKURXJK�WKH�WLS���
7KH�3HQFLO�FDQ�PDLQWDLQ�DW�OHDVW���Ý&�ZLWK�ÁRZ�UDWHV�RI��FF�PLQ�

7KLV�H[WUD�OLQH�FDQ�DOVR�EH�XVHG�ZLWK�D�ZDWHU�MDFNHW�RQ�FHUWDLQ�SHUIXVLRQ�
FKDPEHUV���$�´ZDWHU�MDFNHWµ�LV�XVXDOO\�D�VHSDUDWH�FKDPEHU�RU�EDWK�RXWVLGH�
D�SHUIXVLRQ�FKDPEHU�IRU�FLUFXODWLQJ�D�KHDWLQJ�RU�FRROLQJ�OLTXLG���7KH�
SHUIXVLRQ�FKDPEHU�PXVW�EH�HTXLSSHG�ZLWK�D�ZDWHU�MDFNHW���,W�LV�QRW�XVXDOO\�
VRPHWKLQJ�WKDW�FDQ�EH�DGGHG�ODWHU���6LPSO\�SURYLGH�D�KLJK�ÁRZ�RI�ZDWHU�
IURP�D�ODUJH�UHVHUYRLU�WKURXJK�WKH�3HQFLO��LQWR�WKH�FKDPEHU·V�ZDWHU�MDFNHW��
DQG�RXW�WR�D�GUDLQ�RU�UHFLUFXODWLQJ�SXPS�IRU�LGHDO�KHDWLQJ�

Figure 6. 6HW�XS�H[DPSOH�RI�7KHUPR&ODPS�WHPSHUDWXUH�FRQWUROOHU�DQG�
DFFHVVRULHV�

Reservoirs 
ZLWK�WKH�GUXJ�
solutions

%DWK�DQG�3HQFLO�7&V�DUH�
FRQQHFWHG�WR�WKHLU�FRUUHVSRQGLQJ�
sockets

Chamber heating 
ÁXLG�VRXUFH

&KDPEHU�ZLWK�WKH�FHOO�
XQGHU�H[DPLQDWLRQ
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Chemical Information

7KH�WXELQJ�LQVLGH�WKH�PDQLIROG�ERG\�LV�SRO\LPLGH��Q\ORQ��FRDWHG�ZLWK�
37)(��$GGLWLRQDO�FRQQHFWLRQ�WXELQJ�LV�VLOLFRQH��7KH�UHPRYDEOH�WLSV�LQFOXGH�
D�PHGLFDO�JUDGH�SRO\SURS\OHQH�/XHU�ORFN�ÀWWLQJ�ZLWK�D�IXVHG�VLOLFD�
�TXDUW]��QHHGOH�FRDWHG�ZLWK�SRO\LPLGH�RXWVLGH�DQG�37)(�LQVLGH��7KHVH�
PDWHULDOV�DUH�UHVLVWDQW�WR�PRVW�DFLGV��EDVHV�DQG�RUJDQLF�VROYHQWV��7R�DYRLG�
GXVW�FRQWDPLQDWLRQ��ZH�UHFRPPHQG�SUH�ULQVLQJ�WKH�3HUIXVLRQ�3HQFLO�DQG�
WLS�ZLWK�GLVWLOOHG�ZDWHU��$OVR��LW�LV�JRRG�SUDFWLFH�WR�GLVFDUG�WKH�ÀUVW�IHZ�
PLFUROLWHUV�RI�VROXWLRQ�EHIRUH�XVLQJ�WKH�GHYLFH��7KH�+HDWHG�3HUIXVLRQ�
3HQFLO�DQG�UHPRYDEOH�WLSV�DUH�VKLSSHG�QRQ�VWHULOH��7KH�3HQFLO�FDQ�EH�
FKHPLFDOO\�VWHULOL]HG�ZLWK�FOHDQLQJ�VROXWLRQV�LQ�HDFK�OLQH���7KH�UHPRYDEOH�
WLSV�FDQ�EH�FKHPLFDOO\�VWHULOL]HG�RU�DXWRFODYHG��+RZHYHU��UHSHDWHG�
DXWRFODYLQJ�PD\�ZHDNHQ�WKH�DGKHVLYH�ERQG�EHWZHHQ�WKH�OXHU�ORFN�ÀWWLQJ�
DQG�WKH�QHHGOH�
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Making sure the device works properly

��� &RQQHFW�WKH�3HQFLO�FRQQHFWRU�WR�WKH�7KHUPR&ODPS�FRQWURO�ER[��&8��

��� &RQQHFW�WKH�3HQFLO�WKHUPRFRXSOH�SOXJ�WR�WKH�6DIHW\�7&�VRFNHW�

��� &RQQHFW�WKH�EDWK�WKHUPRFRXSOH�SOXJ�WR�WKH�&RQWURO�7&�VRFNHW��LI�XVHG��

��� &RQQHFW�WKH�WXEHV�WR�WKHLU�YDOYHV�DQG�UHVHUYRLUV��1RWLFH�WKH�IUDJLOH�
FDSLOODULHV�

��� :DUQLQJ��'R�QRW�OHDYH�DQ\�VROXWLRQ�WXEHV�DW�WKH�UHDU�RI�WKH�3HUIXVLRQ�
3HQFLO�XQFRQQHFWHG�

��� )LOO�DQG�SOXJ�DQ\�XQXVHG�WXEHV�RQ�WKH�UHDU�RI�WKH�3HUIXVLRQ�3HQFLO�ZLWK�
VROXWLRQ�WR�SUHYHQW�EDFNÁRZ�DQG�FURVV�FRQWDPLQDWLRQ�

��� &RQQHFW�WKH�SRZHU�FDEOH�WR�WKH�&8�YLD�SRZHU�HQWU\�PRGXOH�

��� *URXQG�WKH�&8�XVLQJ�WKH�JURXQGLQJ�SRVW�RQ�WKH�UHDU�IDFH��DQG�WKH�
3HQFLO�

��� 7XUQ�RQ�WKH�RQ�WKH�&8�SRZHU�VZLWFK��7KH�WHPSHUDWXUH�FRQWUROOHU�
VKRXOG�GLVSOD\�WKH�DPELHQW�WHPSHUDWXUH��,I�WKH�´3HQFLO�0D[�7HPSµ�
/('�OLJKWV�RU�WKH�UHG��6DIHW\��GLVSOD\�VKRZV��(UU���FKHFN�WKH�6DIHW\�
WKHUPRFRXSOH�SOXJ���,I�WKH�EOXH��&RQWURO��WHPSHUDWXUH�GLVSOD\�LV�EODQN��
FKHFN�WKH�&RQWURO�WKHUPRFRXSOH�SOXJ��LI�XVHG��

���� $GMXVW�WKH�VHWSRLQW�DERYH�WKH�DPELHQW�WHPSHUDWXUH���5HIHU�WR�WKH�
VHFWLRQ�RQ�DGMXVWLQJ�WKH�VHWSRLQW���7KH�FRQWUROOHU�ZLOO�VWDUW�KHDWLQJ�
WKH�3HQFLO��,I�WKH�FRQWUROOHU�KDV�QRW�EHHQ�DXWRWXQHG��WKH�WHPSHUDWXUH�
ZLOO�SUREDEO\�RYHUVKRRW���5HIHU�WR�WKH�VHFWLRQ�RQ�DXWRWXQLQJ�WKH�
WHPSHUDWXUH�FRQWUROOHU��

���� 7R�YHULI\�WKDW�WKH�3HQFLO�GRHV�QRW�OHDN�LQWHUQDOO\��RSHQ�WKH�EDWK�
SHUIXVLRQ�ÁRZ�DQG�DOO�RI�WKH�GHOLYHU\�YDOYHV��/RRN�IRU�OHDNV�DW�HDFK�
HQG�RI�WKH�3HQFLO�
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Getting Started

��� 7KH�%DWK�VHQVRU��LI�XVHG��LV�SOXJJHG�LQWR�WKH�´&RQWUROµ�7&�SRUW��DQG�
WKH�WKHUPRFRXSOH�EXLOW�LQWR�WKH�KHDWHG�3HUIXVLRQ�3HQFLO��PDQLIROG�RU�
4XLFN6WDJH��KHDWHG�SHUIXVLRQ�FKDPEHU��ZLWK�EURZQ�ZLUH��FRQQHFWV�
WR�WKH�´6DIHW\µ�7&�MDFN���7KH�EOXH�/('�GLVSOD\��OHIW��VKRZV�WKH�EDWK�
WHPSHUDWXUH���7KH�UHG�GLVSOD\��ULJKW��LV�WKH�VDIHW\�WHPSHUDWXUH���,I�
\RX�GR�QRW�ZLVK�WR�XVH�WKH�EDWK�VHQVRU��WKHQ�LW�VKRXOG�EH�XQSOXJJHG���
7KHQ�WKH�7KHUPR&ODPS�ZLOO�NHHS�WKH�3HQFLO�RU�FKDPEHU�DW�WKH�VHW�
WHPSHUDWXUH�XVLQJ�RQO\�WKHLU�LQWHUQDO�VHQVRU�

��� 6HW�\RXU�GHVLUHG�WHPSHUDWXUH�GLJLWDOO\�RU�ZLWK�WKH�DQDORJ�YROWDJH�LQSXW�
%1&�FRQQHFWRU���7R�VHW�LW�GLJLWDOO\��SUHVV�WKH�´6HWµ�EXWWRQ�RQFH��EULHÁ\��
DQG�WKH�´6HWSRLQWµ�/('�ZLOO�LOOXPLQDWH���8VH�WKH�OHIW��EOXH�GLVSOD\�WR�
VHW�\RXU�GHVLUHG�WHPSHUDWXUH���&OLFN�RU�KROG�WKH�8S�RU�'RZQ�EXWWRQV�
XQWLO�WKH�GHVLUHG�VHWSRLQW�LV�GLVSOD\HG���,I�\RX�GRQ·W�SUHVV�DQ\WKLQJ�IRU�
D�IHZ�VHFRQGV��WKHQ�WKH�JUHHQ�OLJKW�ZLOO�WXUQ�RͿ�DQG�WKH�EOXH�GLVSOD\�
ZLOO�VKRZ�WKH�DFWXDO�EDWK�WHPSHUDWXUH�DJDLQ���7KH�PD[LPXP�VHWSRLQW�LV�
��Ý&�

��� <RX�FDQ�DOVR�XVH�WKH�DQDORJ�LQSXW�ZLWK�D�YROWDJH�IURP�\RXU�FRPSXWHU�
WR�VHW�WKH�VHWSRLQW���7KLV�LQSXW�XVHV����GHJ�&�9���7KHUHIRUH��JLYH�WKH�
7KHUPR&ODPS·V�%1&�LQSXW�D�YROWDJH�RI������9�IRU�D���Ý&�VHWSRLQW���
7KHQ�\RX�FDQ�DOVR�XVH�\RXU�FRPSXWHU�WR�FKDQJH�LW�

��� 6LQFH�LW�KDV�ERWK�GLJLWDO�DQG�DQDORJ�VHWSRLQWV��WKH�7KHUPR&ODPS�DXWR�
VHOHFWV�ZKLFK�RQH�WR�XVH���,I�\RX�GRQ·W�FRQQHFW�DQ\WKLQJ�WR�WKH�DQDORJ�
LQSXW��WKHQ�WKH�FRQWUROOHU�ZLOO�XVH�WKH�GLJLWDO�VHWSRLQW���,I�\RX�FRQQHFW�
DQ�DQDORJ�YROWDJH�WR�WKH�LQSXW��WKHQ�WKH�FRQWUROOHU�DXWRPDWLFDOO\�XVHV�LW���
,W�LV�SRVVLEOH�WR�RYHUULGH�WKLV�DXWRPDWLF�VHOHFWLRQ�E\�VHOHFWLQJ�´'LJLWDOµ�
RU�´$QDORJµ�VHWSRLQW�PRGH�LQ�WKH�VHWWLQJV�PHQX��VHH�VHWWLQJV�PHQX�
VHFWLRQ�IRU�GHWDLOV����<RX�ZLOO�VHH�WKH�GLVSOD\V�XSGDWH�EULHÁ\�ZKHQ�WKH�
PRGH�FKDQJHV���7KH�V\VWHP�GHIDXOWV�WR�´$XWRµ�

��� 2QH�RI�WKH�FRRO�IHDWXUHV�RI�WKH�7KHUPR&ODPS�FRQWUROOHU�LV�WKHUPDO�
UXQDZD\�SURWHFWLRQ��,I�\RX�DUH�XVLQJ�D�EDWK�WHPSHUDWXUH�VHQVRU�
DQG�\RX�WXUQ�\RXU�SHUIXVLRQ�ÁRZ�RͿ��WKHQ�WKH�EDWK�ZLOO�VWDUW�WR�JHW�
FROG���3UHYLRXV�FRQWUROOHUV�ZLOO�WU\�WR�LQFUHDVH�WKH�VWDJH�RU�LQOLQH�
KHDWHU�WHPSHUDWXUH��EXW�WKH�EDWK�WHPSHUDWXUH�ZLOO�FRQWLQXH�WR�
GURS���7KLV�LV�FDOOHG�´WKHUPDO�UXQDZD\�µ��7KLV�LV�ZK\�RXU�KHDWHUV�
DOO�LQFOXGH�D�6DIHW\�VHQVRU���VR�WKH\�ZLOO�RQO\�LQFUHDVH�WR�DERXW���Ý&�
EHIRUH�WKH\�VWRS�KHDWLQJ�DQ\�IXUWKHU���:KLOH�WKLV�PD\�SURWHFW�WKH�
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Figure 7. 7KLV�JUDSK�VKRZV�WKH�WHPSHUDWXUH�FRQWUROOHU�ZLWK�WKHUPDO�UXQDZD\�
SURWHFWLRQ�WXUQHG�2))��7KH�´&RQWUROµ�VHQVRU�LV�SODFHG�LQ�D�EDWK�RI�ZDWHU�ZKLFK�
LV�HOHFWULFDOO\�KHDWHG�E\�WKH�7KHUPR&ODPS��<RX�FDQ�VHH�WKH�EDWK�WHPSHUDWXUH�
UHSUHVHQWHG�E\�WKH�EOXH�OLQH�ZDV�QHDU�WKH�GHVLUHG���Ý&�6HWSRLQW�IURP�WLPH�����WR�
����VHFRQGV�ZKHQ�WKH�&RQWURO�VHQVRU�LV�UHPRYHG�IURP�WKH�EDWK�WR�VLPXODWH�D�XVHU�
SXUSRVHO\�RU�DFFLGHQWDOO\�UHPRYLQJ�LW��7KH�WHPSHUDWXUH�FRQWUROOHU�GRHVQ·W�NQRZ�
WKH�VHQVRU�ZDV�UHPRYHG���,W�VLPSO\�VHHV�WKH�WHPSHUDWXUH�GURS�VWHHSO\�DW�WLPH�����
VHF��VR�LW�TXLFNO\�UDPSV�XS�WKH�KHDWHU�XQWLO�LWV�6DIHW\�VHQVRU�UHDFKHV�D�PD[LPXP�
RI���Ý&��RUDQJH�OLQH���:KHQ�WKH�&RQWURO�VHQVRU�LV�UHWXUQHG�WR�WKH�EDWK�DURXQG�WLPH�
����VHFRQGV��RQH�FDQ�VHH�WKDW�LWV�WHPSHUDWXUH�KDV�DOVR�ULVHQ�ZHOO�RYHU�WKH�6HWSRLQW�
ZKLFK�ZRXOG�KDYH�SHUPDQHQWO\�GDPDJHG�WKH�H[SHULPHQW�

HTXLSPHQW��LW�LV�SUREDEO\�XQGHVLUDEOH�WR�H[SRVH�\RXU�FHOOV�WR�WKLV�
PD[LPXP�WHPSHUDWXUH���7KLV�7KHUPR&ODPS���GHWHFWV�ZKHQ�UXQDZD\�
LV�KDSSHQLQJ��SHUIXVLRQ�VWRSV�RU�WKH�VHQVRU�LV�UHPRYHG�IURP�WKH�
FKDPEHU���DQG�LW�KROGV�WKH�KHDWHU�WHPSHUDWXUH�FRQVWDQW�XQWLO�WKH�EDWK�
VHQVRU�VWDUWV�ZDUPLQJ�XS�DJDLQ���7KLV�VKRXOG�PDNH�LW�PXFK�HDVLHU�WR�
WXUQ�SHUIXVLRQ�RͿ�RU�WHPSRUDULO\�UHPRYH�WKH�EDWK�VHQVRU��7KLV�QHZ�
IHDWXUH�LV�VR�XQLTXH��ZH�DSSOLHG�IRU�D�SDWHQW�

 
��� 7KH�FRQWUROOHU�ZLOO�DOVR�GHWHFW�ZKHQ�SHUIXVLRQ�ÁRZ�PD\�KDYH�VWRSSHG�

XQH[SHFWHGO\�DQG�WKH�EDWK�VHQVRU�LV�FRROLQJ�VORZO\�RYHU�WLPH���7KLV�
ZLOO�DOVR�WULJJHU�DQ�HUURU�VWDWH�WKDW�SURWHFWV�WKH�V\VWHP�IURP�GULYLQJ�WKH�
LQOLQH�KHDWHU�RU�4XLFN6WDJH�XS�WR�LWV�PD[LPXP�WHPSHUDWXUH��)LJ�����

 

13



��� :KHQ�WKH�FRQWUROOHU�GHWHFWV�WKHUPDO�UXQDZD\�RU�VWRSSHG�ÁRZ��LW�ZLOO�
VKRZ�D�OHWWHU�´(µ�EHIRUH�WKH�EOXH�EDWK�WHPSHUDWXUH���,W�ZLOO�ZDWFK�IRU�
WKH�EDWK�WHPSHUDWXUH�WR�ULVH�DJDLQ��DQG�DXWRPDWLFDOO\�GLVDEOH�WKH�HUURU�
ZKHQ�WKH�VHQVRU�VWDUWV�ZDUPLQJ���If the controller mistakenly detects 
runaway or you return the sensor to the bath quickly after the error 
shows up and it doesn’t clear itself, then you can reset it manually by 
clicking the Up or Down button.

 
���� 5XQ�DZD\�GHWHFWLRQ�LV�HQDEOHG�E\�GHIDXOW��VKRZLQJ�DQ�´(µ�LQ�WKH�/('�

RXWSXW�ZKHQ�WKH�FRQWURO�WHPS�PRYHV�LQ�WKH�RSSRVLWH�GLUHFWLRQ�LW·V�
H[SHFWHG�WR�PRYH�EDVHG�RQ�KHDWHU
V�RXWSXW��RU�ZKHQ�LW�GRHVQ·W�FKDQJH�
ZKHQ�LW·V�H[SHFWHG�WR��7KH�VHQVLWLYLW\�RI�WKHVH�HUURU�GHWHFWLRQ�PRGHV�
FDQ�EH�DGMXVWHG�LQ�WKH�VHWWLQJV�PHQX��DQG�WKH\�FDQ�DOVR�EH�GLVDEOHG�E\�
VHWWLQJ�(6)�RU�(6%�VHQVLWLYLW\�WR�]HUR��(6%� �UXQDZD\��(6)� �VWRSSHG�
ÁRZ���RU�E\�VHWWLQJ�WKH��(�/2� �ORZ�WHPSHUDWXUH��WKUHVKROG�WR�LWV�
PD[LPXP�YDOXH�RI������

 

Figure 8. 7KLV�VHFRQG�JUDSK�VKRZV�WKH�WHPSHUDWXUH�FRQWUROOHU�ZLWK�WKHUPDO�
UXQDZD\�SURWHFWLRQ�WXUQHG�21���$JDLQ��WKH�EOXH�OLQH�VKRZV�WKH�&RQWURO�VHQVRU�LQ�
WKH�EDWK�DW�WKH�GHVLUHG���Ý&�6HWSRLQW�WHPSHUDWXUH�XQWLO�LW�LV�UHPRYHG�DURXQG�WLPH�
����VHFRQGV��7KH�WHPSHUDWXUH�FRQWUROOHU�DJDLQ�EHOLHYHV�WKDW�WKH�EDWK�WHPSHUDWXUH�
KDV�GURSSHG��DQG�UDSLGO\�LQFUHDVHV�WKH�KHDWHU�RXWSXW��+RZHYHU��WKLV�WLPH�LW�
UHFRJQL]HV�WKDW�WKH�EDWK�WHPSHUDWXUH�LV�QRW�LQFUHDVLQJ��DQG�WKH�6DIHW\�VHQVRU�VKRZV�
WKDW�WKH�KHDWHU�LV�ZDUPLQJ��)URP�WKLV�LQIRUPDWLRQ��LW�GHGXFHV�WKDW�VRPHWKLQJ�KDV�
JRQH�ZURQJ�DQG�WKHUPDO�UXQDZD\�KDV�EHJXQ��,QVWHDG��LW�VZLWFKHV�WR�PDLQWDLQLQJ�
WKH�KHDWHU·V�ROG�WHPSHUDWXUH�DV�PHDVXUHG�E\�WKH�6DIHW\�VHQVRU��RUDQJH�OLQH���/DWHU��
ZKHQ�WKH�&RQWURO�VHQVRU�LV�UHWXUQHG�WR�WKH�EDWK��RQH�FDQ�VHH�WKDW�LW�ZDV�NHSW�QHDU�
WKH���Ý&�6HWSRLQW�ZLWKRXW�RYHUVKRRW�RU�GDPDJH��EOXH�OLQH��
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� �����,I�\RX�VWDUW�WHVWLQJ�ZLWK�WKH�GHIDXOW�VHWWLQJV�DQG�WRR�PDQ\�HUURUV�
DUH�EHLQJ�WULJJHUHG�LQ�\RXU�WHVW�VHWXS��WKHQ�WKH�ÀUVW�VWHS�LV�WR�GHFUHDVH�
(6)�XQWLO�\RX�QR�ORQJHU�JHW�XQZDQWHG�´VWRSSHG�ÁRZµ�HUURUV��VLQFH�WKLV�
LV�WKH�PRVW�VHQVLWLYH�RI�WKH�WKUHH�HUURU�GHWHFWLRQ�DOJRULWKPV�

 
� �����,I�ORZ�WHPSHUDWXUH�HUURUV�SHUVLVW�DIWHU�VWRSSHG�ÁRZ�HUURUV�KDYH�

EHHQ�UHGXFHG��WKHQ�LQFUHDVH�WKH�´(�/2µ�SDUDPHWHU�LQ�WKH�VHWWLQJV�PHQX�
WR�UHGXFH�WKH�ORZ�WHPSHUDWXUH�HUURU�VHQVLWLYLW\��

� �����$IWHU�DGMXVWLQJ�´(6)µ�DQG�´(�/2µ�DV�GHVFULEHG��\RX�FDQ�FRQWURO�
WKH�VSHHG�DW�ZKLFK�WKH�V\VWHP�ZLOO�GHWHFW�UDSLG�FRROLQJ�RI�WKH�EDWK�
VHQVRU��IDOOLQJ�RXW�RI�WKH�EDWK��E\�DGMXVWLQJ�WKH�´(6%µ�YDOXH��$�KLJKHU�
(6%�YDOXH�ZLOO�FDXVH�WKH�V\VWHP�WR�PRUH�TXLFNO\�GHWHFW�HUURUV��DQG�D�
ORZHU�´(6%µ�ZLOO�UHVXOW�LQ�IHZHU�IDOVH�SRVLWLYH�HUURUV�

���� 7KH�\HOORZ�´PD[�WHPSµ�/('�RQO\�FRPHV�RQ�ZKHQ�WKH�VDIHW\�7&�
UHDFKHV�LWV�PD[�YDOXH��DGMXVWDEOH��GHIDXOW� ���Ý&����7KLV�LV�QRW�
GDQJHURXV��DQG�WKH�7KHUPR&ODPS�DQG�KHDWHG�3HQFLO�FDQ�ERWK�H[LVW�DW�
WKLV�WHPSHUDWXUH�LQGHÀQLWHO\�

���� 7KH�FRQWUROOHU�LQFOXGHV�D�EL�GLUHFWLRQDO�86%�SRUW�RQ�WKH�VLGH���,W�FDQ�EH�
XVHG�WR�XSGDWH�WKH�ÀUPZDUH�RQ�WKH�7KHUPR&ODPS�RU�RXWSXW�D�FRQVWDQW�
VWUHDP�RI�GDWD�RQ�WHPSHUDWXUHV��LQSXW�RXWSXW�YROWDJHV��SRZHU��HWF�

Settings Menu

��� 7KH�7KHUPR&ODPS�LQFOXGHV�D�VHWWLQJV�PHQX�WKDW�FDQ�EH�DFFHVVHG�E\�
SUHVVLQJ�DQG�KROGLQJ�WKH�´6HOµ�EXWWRQ�IRU�DW�OHDVW���VHFRQGV���2QFH�WKH�
FRQWUROOHU�HQWHUV�WKH�VHWWLQJV�PHQX��LW�ZLOO�EULHÁ\�GLVSOD\�´6HW�$GMµ�RQ�
WKH�EOXH�DQG�UHG�/('�GLVSOD\V�XQWLO�WKH�´6HOµ�EXWWRQ�LV�UHOHDVHG�

��� :KHQ�WKH�V\VWHP�LV�LQ�WKH�VHWWLQJV�PHQX��WKH�´6HOµ�EXWWRQ�FDQ�EH�XVHG�
WR�VZLWFK�WR�WKH�QH[W�SDUDPHWHU��DQG�WKH�´8Sµ�DQG�´'RZQµ�EXWWRQV�FDQ�
EH�XVHG�WR�DGMXVW�WKH�YDOXH�RI�HDFK�SDUDPHWHU���7KH�SDUDPHWHU�QDPHV�
ZLOO�EH�GLVSOD\HG�RQ�WKH�EOXH��OHIW��/('�GLVSOD\��DQG�WKH�YDOXH�RI�WKH�
SDUDPHWHU�ZLOO�EH�GLVSOD\HG�RQ�WKH�UHG��ULJKW��GLVSOD\���)RU�H[DPSOH��
�EOXH�� �63('��UHG�� �)$67�PHDQV�WKDW�WKH�63('�SDUDPHWHU�LV�VHOHFWHG�
ZLWK�D�FXUUHQW�YDOXH�RI�)$67�

��� ,I�WKH�FRQWUROOHU�GHWHFWV�WKDW�QRWKLQJ�KDV�EHHQ�FKDQJHG�IRU����VHFRQGV��
WKHQ�LW�ZLOO�VWRUH�WKH�FXUUHQW�VHWWLQJV�WR�LWV�QRQ�YRODWLOH�PHPRU\�DQG�
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OHDYH�VHWWLQJV�PRGH���,W�ZLOO�DOVR�OHDYH�VHWWLQJV�PRGH�LI�WKH�´6HOµ�EXWWRQ�
LV�XVHG�WR�F\FOH�WKURXJK�DOO�RI�WKH�DYDLODEOH�SDUDPHWHUV�DQG�WKH�HQG�RI�
WKH�VHWWLQJV�PHQX�LV�UHDFKHG�

���� 7KH�IROORZLQJ�SDUDPHWHUV�FDQ�EH�DGMXVWHG��ZLWK�WKH�IRUPDW�RI�
>SDUDPHWHU�QDPH@�>YDOXH@��YDOXH�ZLWK�
DVWHULVN�LV�WKH�GHIDXOW��

  
� �����[SPED]:[FAST, *NORM, SLOW, AUTO]
� 7KLV�6SHHG�VHWWLQJ�DGMXVWV�WKH�SDUDPHWHUV��JDLQV��XVHG�IRU�3,'�

FRQWURO���$872�DUH�WKH�JDLQV�UHVXOWLQJ�IURP�DXWRWXQLQJ�WKH�FRQWUROOHU�
�H[SODLQHG�LQ�&KDSWHU������7KH�1250�JDLQV�DUH�SUHVHW�YDOXHV�WKDW�
VKRXOG�ZRUN�ZHOO�IRU�VPDOOHU�ZDWHU�EDWKV�RU�KLJKHU�ÁRZ�UDWHV��ZKHUH�
WKHUH�LVQ·W�PXFK�WLPH�GHOD\�EHWZHHQ�WKH�KHDWHU�WXUQLQJ�RQ�DQG�WKH�EDWK�
VHQVRU�ZDUPLQJ�XS���7KH�6/2:�VHWWLQJ�ZLOO�ZRUN�EHWWHU�IRU�VHWXSV�
ZLWK�ODUJH�ZDWHU�EDWKV�RU�ORQJHU�GHOD\V�EHWZHHQ�WKH�KHDWHU�DQG�EDWK��
DQG�)$67�ZLOO�ZRUN�EHVW�ZKHQ�WKH�EDWK�VHQVRU�ZDUPV�YHU\�TXLFNO\�
DIWHU�WKH�KHDWHU�WXUQV�RQ�

  
� �����[INPT]:[*AUTO, ANLG, DGTL]
� 7KLV�VHWV�WKH�LQSXW�PRGH�IRU�WKH�FRQWUROOHU·V�VHWSRLQW���$872�ZLOO�

GHWHFW�LI�DQ�DQDORJ�YROWDJH�LV�FRQQHFWHG�WR�WKH�IURQW�SDQHO��6HWSRLQW��
%1&�FRQQHFWRU�DQG�XVH�LW��RWKHUZLVH�LW�ZLOO�XVH�WKH�GLJLWDO�VHWSRLQW���
$1/*�ZLOO�IRUFH�WKH�DQDORJ�VHWSRLQW�WR�EH�XVHG��HYHQ�LI�QRWKLQJ�LV�
FRQQHFWHG�WR�WKH�%1&��DQG�'*7/�ZLOO�IRUFH�WKH�GLJLWDO�VHWSRLQW�WR�EH�
XVHG��HYHQ�LI�DQ�DQDORJ�LQSXW�LV�FRQQHFWHG�

  
� �����[TUNE]:[YES, *NO]
� 7KH�781(�SDUDPHWHU�ZLOO�VWDUW�DXWRWXQLQJ�WKH�FRQWUROOHU�LI�LW�LV�VHW�WR�

´<(6�µ�DQG�WKH�FRQWUROOHU�H[LWV�WKH�VHWWLQJV�PHQX��HLWKHU�E\�WLPLQJ�RXW�
DIWHU����VHFRQGV�RU�DIWHU�RWKHU�SDUDPHWHUV�DUH�DGMXVWHG���$XWRWXQLQJ�
ZLOO�QRW�UXQ�DIWHU�H[LWLQJ�WKH�VHWWLQJV�PHQX�LI�781(�LV�VHW�WR�´12µ��6HH�
FKDSWHU���IRU�PRUH�LQIRUPDWLRQ�RQ�DXWR�WXQLQJ�

  
� �����[VERB]:[*ON, OFF]
� 7KH�9(5%��9HUERVH� parameter either enables the controller to output 

WH[W�GLDJQRVWLF�DQG�HUURU�PHVVDJHV�RYHU�LWV�VHULDO�SRUW��21���RU�LW�
GLVDEOHV�WH[W�RXWSXW�IURP�WKH�FRQWUROOHU��2))���'LVDEOLQJ�WH[W�RXWSXW�
FDQ�EH�XVHIXO�LI�GDWD�LV�EHLQJ�UHFRUGHG�LQ�QXPHULFDO�IRUPDW�IRU�SRVW�
SURFHVVLQJ�DQG�LW�LV�XQGHVLUDEOH�WR�PL[�WH[W�RXWSXW�LQ�ZLWK�WKH�UHVW�RI�
WKH�QXPHULFDO�GDWD�EHLQJ�UHFRUGHG��
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� �����[ESB]:[0,1,2,*3,4,5]
� 7KH�(6%��(UURU�6HQVLWLYLW\�%DWK��VHWWLQJ�VHWV�WKH�HUURU�VHQVLWLYLW\�OHYHO�

IRU�EDWK�VHQVRU�UXQDZD\�GHWHFWLRQ��7KLV�LV�GHVLJQHG�WR�GHWHFW�ZKHQ�
WKH�EDWK�VHQVRU�DFFLGHQWDOO\�IDOOV�RXW�RI�WKH�EDWK��RU�LV�UHPRYHG�ZKLOH�
FKDQJLQJ�FHOOV�GLVKHV��6HWWLQJ�LW�WR���GLVDEOHV�WKH�HUURU�GHWHFWLRQ�
FRPSOHWHO\��DQG���LV�WKH�OHDVW�VHQVLWLYH�VHWWLQJ��VR�HUURUV�ZLOO�QRW�VKRZ�
XS�XQOHVV�WKH�EDWK�VHQVRU�FRROV�VLJQLÀFDQWO\�ZKHQ�LW·V�QRW�H[SHFWHG�WR���
6HWWLQJ�WKH�YDOXH�WR���UHVXOWV�LQ�QRPLQDO�VHQVLWLYLW\��DQG�VHWWLQJ�WR���RU�
��ZLOO�PDNH�WKH�HUURU�GHWHFWLRQ�PRUH�VHQVLWLYH��DOORZLQJ�WKH�FRQWUROOHU�
WR�GHWHFW�WKDW�VRPHWKLQJ�PD\�EH�JRLQJ�ZURQJ�PRUH�TXLFNO\��EXW�DOVR�
LQFUHDVLQJ�WKH�FKDQFH�WKDW�LW�JLYHV�IDOVH�SRVLWLYH�HUURUV�ZKHQ�WKH�EDWK�
VHQVRU�ZDUPV�DQG�FRROV�VOLJKWO\�GXULQJ�QRUPDO�WHVWLQJ�

� �����[ESF]:[0,1,2,*3,4,5]
� 7KH�(6)��(UURU�6HQVLWLYLW\�)ORZ��VHWWLQJ�VHWV�WKH�HUURU�VHQVLWLYLW\�

OHYHO�IRU�VWRSSHG�ÁRZ�GHWHFWLRQ��7KLV�GHWHFWV�ZKHQ�WKH�EDWK�VHQVRU�
FRROV�VORZO\�RYHU�D�ORQJ�SHULRG�RI�WLPH�ZKHQ�WKH�FRQWUROOHU�ZRXOGQ·W�
H[SHFW�LW�WR�GR�VR��XVXDOO\�EHFDXVH�SHUIXVLRQ�ÁRZ�VWRSV���6HWWLQJ�LW�WR�
��GLVDEOHV�WKH�HUURU�GHWHFWLRQ�FRPSOHWHO\��DQG���LV�WKH�OHDVW�VHQVLWLYH�
VHWWLQJ�ZLWK�WKH�HUURU�HQDEOHG��6HWWLQJ�WKH�YDOXH�WR���UHVXOWV�LQ�QRPLQDO�
VHQVLWLYLW\��DQG�VHWWLQJ�WR���RU���ZLOO�PDNH�WKH�HUURU�GHWHFWLRQ�PRUH�
VHQVLWLYH��DOORZLQJ�WKH�FRQWUROOHU�WR�GHWHFW�WKDW�VRPHWKLQJ�PD\�EH�
JRLQJ�ZURQJ�PRUH�TXLFNO\��EXW�DOVR�LQFUHDVLQJ�WKH�FKDQFH�WKDW�LW�JLYHV�
IDOVH�SRVLWLYH�HUURUV�ZKHQ�WKH�EDWK�VHQVRU�ZDUPV�DQG�FRROV�VOLJKWO\�
GXULQJ�QRUPDO�WHVWLQJ�

  
� �����[SAFE]:[50.0…85.0]
� 7KH�6$)(�SDUDPHWHU�DGMXVWV�WKH�PD[LPXP�WHPSHUDWXUH�OLPLW�IRU�WKH�

KHDWHU���7KLV�LV�WKH�XSSHU�OLPLW�IRU�WKH�VDIHW\�WHPSHUDWXUH�DW�ZKLFK�WKH�
KHDWHU�SRZHU�LV�WXUQHG�RͿ��QR�PDWWHU�ZKDW���7KH�VDIHW\�WHPSHUDWXUH�
may continue to rise above this maximum temperature as heat 
FRQWLQXHV�WR�VSUHDG�LQ�WKH�4XLFN6WDJH�RU�LQOLQH�KHDWHU�DIWHU�WKH�SRZHU�
LV�VKXW�RͿ��EXW�QR�FXUUHQW�ÁRZV�WR�WKH�KHDWHU�WUDQVLVWRUV�ZKHQ�WKH�
V\VWHP�LV�DERYH�WKLV�PD[LPXP�WHPSHUDWXUH�DQG�WKH�\HOORZ�´0D[�
7HPSµ�/('�LV�LOOXPLQDWHG���'HIDXOW�LV�����Ý&�

� �����[Curr]:[0.5…1.2]
� 7KH�&XUU��0D[�&XUUHQW��SDUDPHWHU�VHWV�WKH�PD[LPXP�FXUUHQW��$PSV��

WKDW�WKH�FRQWUROOHU�RXWSXWV�SHU�FKDQQHO�DW�WKH�PD[LPXP�VRIWZDUH�
FRPPDQG���7KLV�LV�DQ�DSSUR[LPDWH�XSSHU�OLPLW��DQG�WKH�KHDWHU�FKDQQHO�
FXUUHQWV�ZLOO�W\SLFDOO\�EH�VOLJKWO\�EHORZ�WKLV�XSSHU�PD[LPXP�GXULQJ�
RSHUDWLRQ���'HIDXOW�LV�����$PSV���8VLQJ�D�ORZHU�PD[LPXP�FXUUHQW�
VHWWLQJ�VORZV�WKH�KHDWLQJ�UDWH�DQG�PD\�LPSURYH�SHUIRUPDQFH�LI�WKHUH�
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LV�D�ODUJH�WLPH�GHOD\�EHWZHHQ�WKH�KHDWHU�EHLQJ�SRZHUHG�DQG�WKH�EDWK�
VHQVRU�ZDUPLQJ��EXW�VHWWLQJ�&XUU�WRR�ORZ�ZLOO�LQFUHDVH�WKH�FKDQFH�WKDW�
WKH�V\VWHP�GHWHFWV�RYHUFXUUHQW�DQG�GLVSOD\V�HUURUV�RYHU�WKH�VHULDO�SRUW�
DV�LW�DGMXVWV�LWV�RXWSXW�WR�VWD\�EHORZ�WKH�PD[LPXP�FXUUHQW�OHYHO�

� �����[E LO]:[3.0…15.0]
� 7KH�´(�/2µ��(UURU�/RZ�7HPS��SDUDPHWHU�GHÀQHV�D�WKUHVKROG�

WHPSHUDWXUH�EDQG�EHORZ�WKH�VHWSRLQW�WKDW�ZLOO�WULJJHU�DQ�HUURU�LI�WKH�
FRQWURO�VHQVRU�FRQWLQXHV�WR�FRRO�VORZO\�ZKHQ�LW�VKRXOG�EH�ZDUPLQJ��
HYHQ�LI�LW�GRHVQ·W�FRRO�UDSLGO\�HQRXJK�WR�JHQHUDWH�DQ�´(6)µ�RU�´(6%µ�
HUURU��:KHQ�WKH�FRQWURO�VHQVRU�WHPSHUDWXUH�UHDFKHV�D�YDOXH�RI�´(�/2µ�
OHVV�WKDQ�WKH�VHWSRLQW�DQG�LW�KDV�EHHQ�VWHDGLO\�FRROLQJ��WKHQ�WKLV�HUURU�
ZLOO�RFFXU��6HWWLQJ�WKH�´(/2µ�SDUDPHWHU�WR�D�ODUJH�YDOXH�GHFUHDVHV�LWV�
VHQVLWLYLW\��VLQFH�WKLV�UHTXLUHV�WKH�FRQWURO�VHQVRU�WR�IDOO�PRUH�EHIRUH�
UHDFKLQJ�WKH�WKUHVKROG�WHPSHUDWXUH��6HWWLQJ�LW�WR�WKH�PD[LPXP�YDOXH�RI�
�����ZLOO�GLVDEOH�LW�FRPSOHWHO\��,WV�GHIDXOW�YDOXH�LV��Ý&�

� ������[VER]
� 7KH�9(5��9HUVLRQ��SDUDPHWHU�LV�D�UHDG�RQO\�YDOXH�WKDW�GLVSOD\V�WKH�

FXUUHQW�ÀUPZDUH�UXQQLQJ�RQ�WKH�FRQWUROOHU��,W�ZLOO�EH�LQ�WKH�IRUPDW�RI�
[�\\��HJ���������$IWHU�SUHVVLQJ�´6HOµ�WR�PRYH�SDVW�WKH�9(5�SDUDPHWHU��
WKH�V\VWHP�ZLOO�H[LW�WKH�VHWWLQJV�PHQX�DQG�UHWXUQ�WR�QRUPDO�RSHUDWLRQ��
VLQFH�LW�LV�WKH�ODVW�SDUDPHWHU��7KH�FXUUHQW�ÀUPZDUH�YHUVLRQ�LV�DOVR�
SULQWHG�RXW�WR�VHULDO�LPPHGLDWHO\�DIWHU�WKH�FRQWUROOHU�LV�SRZHUHG�RQ�
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Monitoring the ThermoClamp from your computer

��� 7KH�7KHUPR&ODPS�FDQ�EH�PRQLWRUHG�E\�\RXU�FRPSXWHU�DQG�VRIWZDUH�
XVLQJ�HLWKHU�WKH�IURQW�SDQHO�%1&�SRUW��WHPSHUDWXUH�RQO\��RU�WKH�
86%�SRUW��PXFK�PRUH�LQIRUPDWLRQ���7R�XVH�WKH�%1&�RXWSXW��VLPSO\�
FRQQHFW�WKH�%1&�WR�\RXU�UHFRUGLQJ�KDUGZDUH��L�H��DQDORJ�LQSXW�RQ�\RXU�
GLJLWL]HU��DQG�UHFRUG�LW�DORQJVLGH�\RXU�RWKHU�GDWD�

 
� �����7KH�RXWSXW�ZLOO�JLYH���P9�GHJ�&���)RU�H[DPSOH��LI�WKH�FRQWURO�

�RU�VDIHW\�VHQVRU�LI�QR�FRQWURO��WHPSHUDWXUH�LV���Ý&��WKHQ�WKH�RXWSXW�
YROWDJH�ZLOO�EH�����9�

��� 7R�XVH�WKH�86%�SRUW��FRQQHFW�D�86%�FDEOH�WR�PRQLWRU�WKH�RXWSXW�ZLWK�D�
VHULDO�WHUPLQDO�SURJUDP���<RX�FDQ�XVH�DQ\�VHULDO�VRIWZDUH�OLNH�Realterm, 
SerialPlot or PlotLog�IRU�:LQGRZV�RU�CoolTerm�IRU�0DF�26���7KH�VHULDO�
EDXG�UDWH�LV���������

� �����,Q�CoolTerm��VHOHFW�´2SWLRQVµ��´6HULDO�3RUW�µ�6HW�WKH�%DXG�UDWH��DQG�
FKRRVH�WKH�3RUW�²�SUREDEO\�´XVEPRGHP�µ�7KHQ�FOLFN�´&RQQHFWµ�WR�VWDUW�
ZDWFKLQJ�WKH�86%�VHULDO�GDWD�

� �����&KRRVH�´&RQQHFWLRQµ�PHQX���´&DSWXUH�WR�7H[W�%LQDU\�)LOHµ�WR�
EHJLQ�UHFRUGLQJ�WKH�RXWSXW�WR�D�ÀOH�

 
��� <RX�PXVW�XVH�D�TXDOLW\�´7\SH�%�0LQLµ�86%�FDEOH���%DG�GHIHFWLYH�

FDEOHV�FDQ�FDXVH�VHULDO�HUURUV���6RPH�86%�FDEOHV�DUH�PHDQW�RQO\�IRU�
FKDUJLQJ�DQG�GR�QRW�LQFOXGH�GDWD�ZLUHV���7KH�FRQWUROOHU�VKRXOG�DSSHDU�
RQ�\RXU�GHVNWRS��0DF��RU�LQ�\RXU�V\VWHP�&20�SRUWV�OLVW��:LQGRZV��
DIWHU�LW�KDV�EHHQ�FRQQHFWHG�ZLWK�D�IXQFWLRQLQJ�FDEOH�

���� :KHQ�WKH�7KHUPR&ODPS�ÀUVW�SRZHUV�RQ��LW�ZLOO�SULQW�RXW�D�KHDGHU�WKDW�
FRQWDLQV�LQIRUPDWLRQ�DERXW�VWRUHG�SDUDPHWHUV��DV�ZHOO�DV�WKH�FXUUHQW�
ÀUPZDUH�YHUVLRQ���7KH�IROORZLQJ�LV�DQ�H[DPSOH�RI�WKH�SRZHU�RQ�
KHDGHU�IROORZHG�E\�D�GHVFULSWLRQ�RI�HDFK�WHUP��XQGHUOLQHV�DGGHG�IRU�
FODULW\��

  Firmware_Version 1.24
 Setpoint 35.0
 Divergence_Limit 5.0
 PID_Mode AUTO
 AUTO_PID_Gains 1.500 0.003 0.00008 0.10000 7.000
 Setpoint_Mode AUTO
 Runaway_Sensitivity_ESB 3
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 Stopped_Flow_Sensitivity_ESF 3
 Verbose_Errors On
 Max_Current 0.80
 Max_Hot 0.50  Max_Norm 0.62  Ch1_Max_(A) 0.65 Ch2_Max_(A) 0.61
 
 Firmware_Version��,QGLFDWHV�WKH�FXUUHQW�ÀUPZDUH�UXQQLQJ�RQ�WKH�

controller

  Setpoint��GLJLWDO�VHWSRLQW��LQ��&�XQLWV

 Divergence_Limit��7KLV�LV�XVHG�IRU�HUURU�GHWHFWLRQ�DQG�ZLOO�EH�XSGDWHG�
ZKHQ�WKH�FRQWUROOHU�JDLQV�DUH�DXWRWXQHG�IURP�WKH�VHWWLQJV�PHQX�

 PID_Mode��7KLV�LQGLFDWHV�ZKLFK�PRGH�WKH�FRQWUROOHU�LV�XVLQJ�WR�
FRQWURO�LWV�RXWSXW��HLWKHU�)$67��1250��6/2:�RU�$872�

 AUTO_PID_Gains��7KLV�GLVSOD\V�WKH�3,'�JDLQV�UHVXOWLQJ�IURP�WKH�
ODVW�WLPH�WKH�FRQWUROOHU�ZDV�DXWRWXQHG���,I�DXWRWXQLQJ�KDV�QHYHU�EHHQ�
SHUIRUPHG��WKHQ�WKH�YDOXHV�ZLOO�VWD\�DW�GHIDXOW�OHYHOV�

 Setpoint_Mode��(LWKHU�$872��$1/*�RU�'*7/���7KLV�FDQ�EH�FKDQJHG�
LQ�WKH�VHWWLQJV�PHQX��

 Runaway_Sensitivity_ESB:�7KLV�QXPEHU�������FDQ�EH�FKDQJHG�LQ�WKH�
VHWWLQJV�PHQX��,W�GHWHUPLQHV�WKH�VHQVLWLYLW\�RI�UXQDZD\�HUURU�GHWHFWLRQ���
6HW�LW�WR���WR�GLVDEOH�WKLV�HUURU�GHWHFWLRQ�PRGH��VHW�LW�WR���IRU�QRPLQDO�
VHQVLWLYLW\��RU�LQFUHDVH�LW�WR���IRU�PD[LPXP�VHQVLWLYLW\��DQG�WKH�KLJKHVW�
FKDQFH�RI�XQZDQWHG�HUURUV�IURP�VKRZLQJ�XS�GXULQJ�\RXU�H[SHULPHQW��

 Stopped_Flow_Sensitivity_ESF:�7KLV�QXPEHU�������FDQ�EH�FKDQJHG�
LQ�WKH�VHWWLQJV�PHQX��DQG�LW�GHWHUPLQHV�WKH�VHQVLWLYLW\�RI�VWRSSHG�ÁRZ�
HUURU�GHWHFWLRQ���6HW�LW�WR���WR�GLVDEOH�WKLV�HUURU�GHWHFWLRQ�PRGH��VHW�LW�
WR���IRU�QRPLQDO�VHQVLWLYLW\��RU�LQFUHDVH�LW�WR���IRU�PD[LPXP�VHQVLWLYLW\�
�DQG�WKH�KLJKHVW�FKDQFH�RI�XQZDQWHG�HUURUV�IURP�VKRZLQJ�XS�GXULQJ�
\RXU�H[SHULPHQW��

 Verbose_Errors: (LWKHU�2Q�RU�2Ϳ���7KLV�GHWHUPLQHV�ZKHWKHU�WH[W�
RXWSXW�LV�HQDEOHG�IRU�GLDJQRVWLF�DQG�HUURU�PHVVDJHV�DQG�FDQ�EH�
FKDQJHG�LQ�WKH�VHWWLQJV�PHQX�

 Max_Current: This is the current level through each heater channel 
WKDW�WKH�V\VWHP�ZLOO�WDUJHW�DW�PD[LPXP�VRIWZDUH�FRPPDQG��DLPLQJ�WR�
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NHHS�WKH�DFWXDO�FXUUHQW�VOLJKWO\�EHORZ�WKH�PD[���,W�FDQ�EH�DGMXVWHG�LQ�
WKH�VHWWLQJV�PHQX��

 Max_Hot: 7KLV�LV�WKH�PD[LPXP�VRIWZDUH�FRPPDQG�GHWHUPLQHG�IURP�D�
SRZHU�RQ�WHVW�RI�WKH�FRQWUROOHU·V�KDUGZDUH�WKDW�LV�H[SHFWHG�WR�NHHS�WKH�
FXUUHQW�EHORZ�PD[LPXP�ZKHQ�WKH�VDIHW\�WHPSHUDWXUH�LV�WRZDUG�WKH�
KLJK�HQG�RI�LWV�UDQJH���,W�ZLOO�DOZD\V�EH�D�ORZHU�YDOXH�WKDQ�WKH�´0D[B
1RUPµ�FRPPDQG��VLQFH�WKH�KHDWHU�FXUUHQW�LQFUHDVHV�DV�LW�JHWV�KRWWHU�DW�
D�JLYHQ�VRIWZDUH�FRPPDQG�YDOXH�

 Max_Norm: 7KLV�LV�WKH�PD[LPXP�VRIWZDUH�FRPPDQG�GHWHUPLQHG�
IURP�D�SRZHU�RQ�WHVW�RI�WKH�FRQWUROOHU·V�KDUGZDUH�WKDW�LV�H[SHFWHG�
WR�NHHS�WKH�FXUUHQW�EHORZ�PD[LPXP�ZKHQ�WKH�VDIHW\�WHPSHUDWXUH�
LV�WRZDUG�WKH�ORZ�HQG�RI�LWV�UDQJH���,W�ZLOO�DOZD\V�EH�KLJKHU�WKDQ�WKH�
´0D[B+RWµ�YDOXH�DQG�OHVV�WKDQ�RU�HTXDO�WR�����

 Ch1_Max_(A): 7KLV�LV�WKH�DFWXDO�FXUUHQW�PHDVXUHG�WKURXJK�WKH�
FRQWUROOHU·V�FXUUHQW�VHQVH�UHVLVWRU�RQ�WKH�ÀUVW�FKDQQHO�GXULQJ�WKH�EULHI�
SRZHU�RQ�WHVW�WKDW�PHDVXUHV�KHDWHU�FKDQQHO�VHQVLWLYLW\���,W�ZLOO�EH�ORZHU�
WKDQ�WKH�PD[LPXP�FXUUHQW�EHFDXVH�LW�LV�PHDVXUHG�ZKHQ�WKH�KHDWHU�
WUDQVLVWRUV�DUH�FRRO�DQG�DW�WKHLU�ORZHVW�VHQVLWLYLW\�

 Ch2_Max_(A): 7KLV�LV�WKH�DFWXDO�FXUUHQW�PHDVXUHG�WKURXJK�WKH�
FRQWUROOHU·V�FXUUHQW�VHQVH�UHVLVWRU�RQ�WKH�VHFRQG�FKDQQHO�GXULQJ�WKH�
EULHI�SRZHU�RQ�WHVW�WKDW�PHDVXUHV�KHDWHU�FKDQQHO�VHQVLWLYLW\���,W�ZLOO�
EH�ORZHU�WKDQ�WKH�PD[LPXP�FXUUHQW�EHFDXVH�LW�LV�PHDVXUHG�ZKHQ�WKH�
KHDWHU�WUDQVLVWRUV�DUH�FRRO�DQG�DW�WKHLU�ORZHVW�VHQVLWLYLW\�

���� 7KH�FRQWUROOHU�FRQVWDQWO\�RXWSXWV�VHYHQ�FROXPQV�RI�VSDFH�GHOLPLWHG�
GDWD�RYHU�WKH�VHULDO�86%�SRUW�LQ�WKH�IROORZLQJ�IRUPDW��HYHU\�ô�VHFRQG�
�����PVHF����7KH�VSDFH�GHOLPLWHG�IRUPDW�PDNHV�LW�HDV\�WR�FRS\�DQG�
SDVWH�WKH�GDWD�LQWR�VSUHDGVKHHW�VRIWZDUH�IRU�VXEVHTXHQW�DQDO\VLV�

� &RQWURO�6DIHW\�6HWSRLQW�+HDWHU�,��,��5XQDZD\
� ����������������������������������������������������������������
� �������������������������������������������������������
� �����������������������������������������������������������������
� ������������������������������������������������������������������
� �������������������������������
� �������������������������������
� ��������������������������������
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� ,I�WKH�V\VWHP�LV�LQ�DQ�HUURU�VWDWH��WKHQ�WKH�ZRUG�´(UURUµ�ZLOO�EH�DGGHG�
RQ�WR�WKH�HQG�RI�HDFK�OLQH�RI�GDWD�WR�PDNH�LW�REYLRXV�WKDW�VRPHWKLQJ�LV�
JRLQJ�ZURQJ���,I�WKDW�KDSSHQV��\RX·OO�VHH�VRPHWKLQJ�OLNH�WKLV�

 
� ��������������������������������(UURU��������������
� ��������������������������������(UURU��������������������������
� ��������������������������������(UURU�����������������������������������

 Control� �&RQWURO�WHPSHUDWXUH���&����DOZD\V�HTXDOV�]HUR�LI�XQXVHG�
 Safety� �6DIHW\�WHPSHUDWXUH���&�
 Setpoint� �6HWSRLQW�WHPSHUDWXUH���&�
 Heater� �+HDWHU�RXWSXW��������ZLWK�QR�KHDW�JHQHUDWHG�EHORZ������
 I1� �&XUUHQW�WKURXJK�ÀUVW�KHDWHU�FKDQQHO��$PSV�
 I2� �&XUUHQW�WKURXJK�VHFRQG�KHDWHU�FKDQQHO��$PSV�
 Runaway� �(UURU�VWDWH����IRU�QR�HUURU����IRU�HUURU�

��� :KHQ�PRQLWRULQJ�WKH�FRQWUROOHU�IURP�\RXU�FRPSXWHU��LW�ZLOO�RXWSXW�WKH�
IROORZLQJ�VHULDO�HUURU�PHVVDJHV�LI�LW�GHWHFWV�VRPHWKLQJ�D�SUREOHP���

 
� �����Overcurrent detected and max_command_normal reduced to 0.xx
 7KLV�PHDQV�WKDW�WKH�FRQWUROOHU�GHWHFWHG�FXUUHQW�KLJKHU�WKDQ�WKH�

PD[LPXP�OHYHO�GHÀQHG�LQ�WKH�VHWWLQJV�PHQX�ZKHQ�WKH�VDIHW\�
WHPSHUDWXUH�LV�WRZDUG�WKH�ORZHU�HQG�RI�WKH�UDQJH�DQG�LW�UHGXFHG�
WKH�VRIWZDUH�OLPLW�LQ�UHVSRQVH���7KLV�FDQ�KDSSHQ�QRUPDOO\�DQG�LVQ·W�
VRPHWKLQJ�WR�ZRUU\�DERXW�XQOHVV�LW�VWDUWV�VKRZLQJ�XS�IUHTXHQWO\�

� �����Overcurrent detected and max_command_hot reduced to 0.xx
 7KLV�PHDQV�WKDW�WKH�FRQWUROOHU�GHWHFWHG�FXUUHQW�KLJKHU�WKDQ�WKH�

PD[LPXP�OHYHO�GHÀQHG�LQ�WKH�VHWWLQJV�PHQX�ZKHQ�WKH�VDIHW\�
WHPSHUDWXUH�LV�WRZDUG�WKH�XSSHU�HQG�RI�WKH�UDQJH�DQG�LW�UHGXFHG�
WKH�VRIWZDUH�OLPLW�LQ�UHVSRQVH���7KLV�FDQ�KDSSHQ�QRUPDOO\�DQG�LVQ·W�
VRPHWKLQJ�WR�ZRUU\�DERXW�XQOHVV�LW�VWDUWV�VKRZLQJ�XS�IUHTXHQWO\�

� �����Heater malfunction - shut the system down.
� 7KLV�PHVVDJH�LV�RQO\�GLVSOD\HG�DIWHU�WKH�FRQWUROOHU�GHWHFWV�H[FHVVLYH�

FXUUHQW�DQG�WULHV�WR�UHGXFH�LWV�VRIWZDUH�OLPLWV�EHORZ�UHDVRQDEOH�YDOXHV���
7KLV�ZLOO�W\SLFDOO\�RQO\�RFFXU�ZKHQ�D�KHDWHU�WUDQVLVWRU�IDLOV�VKRUW�RU�
LWV�PRXQWLQJ�VFUHZ�FRPHV�ORRVH���,I�WKLV�HUURU�JHWV�GLVSOD\HG��WKHQ�WKH�
KHDWHUV�DUH�GLVDEOHG�DQG�\RX·OO�QHHG�WR�UHVWDUW�WKH�FRQWUROOHU�WR�WXUQ�
WKHP�EDFN�RQ�
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� �����Runaway detected @ divergence = xx.y
� 7KLV�HUURU�RFFXUV�ZKHQ�WKH�FRQWUROOHU�GHWHFWV�WKDW�WKH�EDWK�VHQVRU�PD\�

KDYH�IDOOHQ�RXW��RU�WKH�ÁRZ�UDWH�PD\�KDYH�FKDQJHG�XQH[SHFWHGO\�DQG�
FDXVHG�WKH�EDWK�VHQVRU�WR�FRRO�UDSLGO\���7KH�VHQVLWLYLW\�RI�WKLV�HUURU�
GHWHFWLRQ�PRGH�FDQ�EH�DGMXVWHG�YLD�WKH�´(6%µ�SDUDPHWHU�LQ�WKH�VHWWLQJV�
PHQX�

 
� �����6WRSSHG�ÁRZ�GHWHFWHG�#�GLYHUJHQFH� �[[�\
� 7KLV�HUURU�RFFXUV�ZKHQ�WKH�FRQWUROOHU�GHWHFWV�WKDW�ÁRZ�PD\�EH�EORFNHG�

EHWZHHQ�WKH�KHDWHU�DQG�WKH�EDWK��RU�WKDW�WKH�FRQWURO�VHQVRU�PD\�EH�
VORZO\�ORVLQJ�WKHUPDO�FRQWDFW�ZLWK�WKH�EDWK�ÁXLG���7KH�VHQVLWLYLW\�RI�
WKLV�HUURU�GHWHFWLRQ�PRGH�FDQ�EH�DGMXVWHG�YLD�WKH�´(6)µ�SDUDPHWHU�LQ�
WKH�VHWWLQJV�PHQX� 

� �����Control sensor is warming - no longer in error state.
� 7KLV�PHVVDJH�ZLOO�EH�GLVSOD\HG�ZKHQ�WKH�V\VWHP�UHFRYHUV�IURP�DQ�

HUURU�VWDWH�EHFDXVH�LW�GHWHFWV�WKH�FRQWURO�VHQVRU�ZDUPLQJ�XS�DJDLQ�
DIWHU�LW�LV�SXW�EDFN�LQ�WKH�EDWK�RU�ÁRZ�UHVXPHV�DIWHU�SUHYLRXVO\�EHLQJ�
VWRSSHG�

� �����Low temp error - control temp too far below setpoint. 
� 7KLV�PHVVDJH�ZLOO�EH�GLVSOD\HG�ZLWK�WKH�FRQWURO�VHQVRU�WHPSHUDWXUH�LV�

VWHDGLO\�IDOOLQJ�EHORZ�WKH�VHWSRLQW�DQG�WKH�´(�/2µ�HUURU�LV�WULJJHUHG�
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Autotuning

��� 7KH�7KHUPR&ODPS�LQFOXGHV�LWV�RZQ�DXWRWXQLQJ�URXWLQH�WR�SLFN�FRQWURO�
SDUDPHWHUV��JDLQV��WKDW�DUH�ZHOO�VXLWHG�WR�HDFK�SDUWLFXODU�WHVW�VHWXS���,I�
ERWK�WKH�FRQWURO��EDWK��VHQVRU�DQG�VDIHW\�VHQVRUV�DUH�EHLQJ�XVHG��WKHQ�LW�
DXWRWXQHV�WKH�V\VWHP�XVLQJ�WKH�FRQWURO�VHQVRU�WHPSHUDWXUH���,I�RQO\�WKH�
VDIHW\�VHQVRU�LV�SOXJJHG�LQ��WKHQ�LW�XVHV�WKDW�WR�SHUIRUP�WKH�DXWRWXQLQJ�

��� 7R�VWDUW�DXWRWXQLQJ��ÀUVW�OHW�WKH�FRQWUROOHU�VWDELOL]H�QHDU�WKH�GHVLUHG�
VHWSRLQW��VLQFH�WXQLQJ�ZLOO�EH�PRVW�HͿHFWLYH�WKLV�ZD\��$XWRWXQLQJ�
ZRUNV�EHVW�LI�\RX�XVH�LW�ZKLOH�WKH�HQWLUH�V\VWHP�LQFOXGLQJ�PLFURVFRSH�
VWDJH��SHUIXVLRQ�ÁRZ��DQ\�H[WHUQDO�KHDWHUV��HWF��DUH�DOO�IXQFWLRQLQJ�OLNH�
WKH\�ZLOO�GXULQJ�QRUPDO�XVH�

��� +ROG�WKH�´6HOµ�EXWWRQ�IRU�DW�OHDVW���VHFRQGV�WR�HQWHU�WKH�VHWWLQJV�PHQX��
DQG�WKHQ�SUHVV�´6HOµ�WR�PRYH�WKURXJK�WKH�SDUDPHWHUV�XQWLO�´781(µ�
LV�GLVSOD\HG�RQ�WKH�EOXH��OHIW��/('�GLVSOD\���3UHVV�HLWKHU�WKH�´8Sµ�RU�
´'RZQµ�EXWWRQ�RQFH�WR�FKDQJH�WKH�GHIDXOW�´1Rµ�YDOXH�WR�´<HVµ��DQG�
WKHQ�ZDLW����VHFRQGV�IRU�WKH�VHWWLQJV�PHQX�WR�WLPH�RXW�DQG�H[LW���7KH�
V\VWHP�ZLOO�LPPHGLDWHO\�VWDUW�DXWRWXQLQJ�ZKHQ�LW�OHDYHV�WKH�VHWWLQJV�
PHQX�DQG�´781(µ�KDV�EHHQ�VHW�WR�´<HVµ���

��� 7KH�FRQWUROOHU�ZLOO�GLVSOD\�DQ�´$µ�RQ�HDFK�/('�GLVSOD\�GXULQJ�
DXWRWXQLQJ��DQG�LW�ZLOO�ZDUP�DQG�FRRO�WKH�V\VWHP�ZKLOH�PHDVXULQJ�WKH�
UHVSRQVH�RQ�WKH�VHQVRUV���7KLV�ZLOO�QRUPDOO\�RQO\�WDNH�DERXW���PLQXWHV��
EXW�LW�FRXOG�WDNH�XS�WR����PLQXWHV�IRU�VORZ�V\VWHPV���,I�WKH�FRQWUROOHU�
FDQ·W�SHUIRUP�LWV�WXQLQJ�URXWLQH�LQ����PLQXWHV��WKHQ�LW�ZLOO�WLPH�RXW�
ZLWKRXW�VHWWLQJ�QHZ�FRQWURO�JDLQV��

��� 'XULQJ�DXWRWXQLQJ��WKH�FRQWUROOHU�ZLOO�VHQG�D�VOLJKWO\�GLͿHUHQW�IRUPDW�
RI�VHULDO�GDWD�RXWSXW�WR�WKH�FRPSXWHU���,W�ZLOO�ORRN�OLNH�WKH�IROORZLQJ�VL[�
columns��ZKHUH�WKH�´7LPHµ�FKDQQHO�GLVSOD\V�WKH�QXPEHU�RI�VHFRQGV�
WKDW�KDYH�HODSVHG�VLQFH�WKH�VWDUW�RI�DXWRWXQLQJ�DQG�WKH�´5XQDZD\µ�
HUURU�VWDWH�LV�QRW�GLVSOD\HG���7KH�RWKHU�FKDQQHOV�DUH�WKH�VDPH�DV�WKH�
normal serial output:

� 7LPH�&RQWURO�6DIHW\�+HDWHU�,��,�����������������������������������
� ���������������������������������������������������������������������
� ����������������������������������������������������������������������
� ��������������������������������������������������������������������
� ������������������������������
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��� $W�DQ\�WLPH�GXULQJ�DXWRWXQLQJ��\RX�FDQ�SUHVV�WKH�´'RZQµ�EXWWRQ�WR�
LPPHGLDWHO\�H[LW�EDFN�WR�QRUPDO�RSHUDWLRQ�ZLWKRXW�VHWWLQJ�QHZ�FRQWURO�
JDLQV�

 
��� $IWHU�VXFFHVVIXOO\�FRPSOHWLQJ�WKH�DXWRWXQH�URXWLQH��WKH�V\VWHP�ZLOO�QR�

ORQJHU�GLVSOD\�WKH�´$µ�EHIRUH�HDFK�WHPSHUDWXUH�RQ�WKH�VHJPHQW�/('�
GLVSOD\V��DQG�LW�ZLOO�JR�EDFN�WR�QRUPDO�RSHUDWLRQ���7KH�QHZ�JDLQV�ZLOO�
EH�VWRUHG��DQG�WKH�V\VWHP�ZLOO�VHW�LWVHOI�WR�´$872µ�3,'�PRGH�

��� $W�WKH�HQG�RI�WKH�DXWRWXQH�URXWLQH��WKH�FRQWUROOHU�ZLOO�SULQW�RXW�D�IX]]\�
ORJLF�´6\VWHP�&DWHJRU\µ�FODVVLÀFDWLRQ�RYHU�WKH�VHULDO�SRUW�LI�9(5%�LV�
VHW�WR�´2Qµ�LQ�WKH�VHWWLQJV�PHQX���7KLV�LV�IRU�GLDJQRVWLF�SXUSRVHV�DQG�
VXPPDUL]HV�WKH�PHDVXUHG�UHVSRQVH�RI�WKH�WHVW�VHWXS�

 
System Category Response

� )DVW�ZLWK�ORZ�RYHUVKRRW
� 9HU\�IDVW�UHVSRQVH

� 6ORZHU�ZLWKRXW�PXFK�RYHUVKRRW
� )DVW�ZLWK�VLJQLÀFDQW�RYHUVKRRW
� 0RGHUDWHO\�6ORZ�ZLWK�VLJQLÀFDQW�RYHUVKRRW
� 6ORZ�RU�ZLWK�VXEVWDQWLDO�WLPH�GHOD\

� 9HU\�6ORZ
  
��� ,I�WKH�FRQWUROOHU�GHWHFWV�WKDW�VRPHWKLQJ�ZHQW�ZURQJ�GXULQJ�WKH�

DXWRWXQLQJ�SURFHVV��WKHQ�LW�PD\�RXWSXW�RQH�RI�WKH�IROORZLQJ�HUURUV�RQ�
WKH�VHJPHQW�/('�GLVSOD\V�RU�VHULDO�SRUW�

� �����Auto Err
� 7KLV�ZLOO�EH�GLVSOD\HG�RQ�WKH�VHJPHQW�/('V�DQ\�WLPH�WKH�V\VWHP�DERUWV�

ZLWKRXW�VHWWLQJ�QHZ�FRQWURO�JDLQV�
 
� �����Bad gain
� 7KLV�ZLOO�EH�GLVSOD\HG�RQ�WKH�VHJPHQW�/('V�LI�WKH�V\VWHP�FRPSOHWHV�

WKH�DXWRWXQH�URXWLQH��EXW�WKH�FRQWURO�JDLQV�ZHUH�UDQJH�OLPLWHG�EHFDXVH�
XQUHDVRQDEOH�YDOXHV�ZHUH�FDOFXODWHG���7KH�FRQWUROOHU�ZLOO�VHW�WKH�QHZ�
JDLQV�LQ�WKLV�FDVH��EXW�WKH\�SUREDEO\�ZRQ·W�EH�LGHDO��VR�\RX·OO�ZDQW�WR�
UH�WXQH�RU�XVH�RQH�RI�WKH�VWDWLF�PRGHV��)$67��6/2:��1250��
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 �����Autotune error: control warming during cool-down phase.
� 7KLV�ZLOO�EH�SULQWHG�RYHU�WKH�86%�VHULDO�SRUW�LI�WKH�V\VWHP�DERUWV�WKH�

DXWRWXQH�SURFHVV�EHFDXVH�WKH�FRQWURO�VHQVRU�ZDV�ZDUPLQJ�XS�ZKHQ�
LW�VKRXOG�KDYH�EHHQ�FRROLQJ��OLNHO\�GXH�WR�FKDQJLQJ�ÁRZ�UDWHV�RU�WKH�
VHQVRU�PRYLQJ�WR�D�GLͿHUHQW�VDPSOLQJ�ORFDWLRQ�

 �����Autotune error: control cooling during warm-up phase.
� 7KLV�ZLOO�EH�SULQWHG�RYHU�WKH�86%�VHULDO�SRUW�LI�WKH�V\VWHP�DERUWV�WKH�

DXWRWXQH�SURFHVV�EHFDXVH�WKH�FRQWURO�VHQVRU�ZDV�FRROLQJ�GRZQ�ZKHQ�
LW�VKRXOG�KDYH�EHHQ�ZDUPLQJ��OLNHO\�GXH�WR�FKDQJLQJ�ÁRZ�UDWHV�RU�WKH�
VHQVRU�PRYLQJ�WR�D�GLͿHUHQW�VDPSOLQJ�ORFDWLRQ�

 �����Safety TC at max temp limit for xx sec.  Exiting auto-tune 
without changing gains.

� 7KLV�ZLOO�EH�GLVSOD\HG�LI�WKH�VDIHW\�VHQVRU�VWD\V�DERYH�WKH�PD[LPXP�
WHPSHUDWXUH�OLPLW�IRU�WRR�ORQJ�GXULQJ�DXWRWXQH��[[� �VHFRQGV����7KH�
V\VWHP�ZLOO�DERUW�DXWRWXQH�LI�WKLV�KDSSHQV���7KH�FRQWUROOHU�ZLOO�QRW�
EH�DEOH�WR�ZDUP�WKH�EDWK�VHQVRU�DERYH�WKH�VWDUWLQJ�WHPSHUDWXUH�LI�WKH�
safety sensor starts near maximum temperature, so the autotuning 
URXWLQH�UHTXLUHV�WKDW�WKH�VDIHW\�VHQVRU�VWD\�EHORZ�PD[�WHPS�WR�
DFFXUDWHO\�PHDVXUH�WKH�V\VWHP·V�UHVSRQVH���,I�\RX�DUH�ZRUNLQJ�ZLWK�
D�V\VWHP�WKDW�KDV�D�ODUJH�WHPSHUDWXUH�GLͿHUHQFH�EHWZHHQ�WKH�KHDWHU�
DQG�EDWK�VHQVRUV��WKHQ�\RX�FDQ�WU\�DXWRWXQLQJ�DW�D�ORZHU�VHWSRLQW�WR�
prevent the safety sensor from reaching max temp, then just increase 
WKH�VHWSRLQW�DJDLQ�DIWHU�DXWRWXQLQJ�

 ���� Invalid safety temperature error - autotune will abort without 
setting new gains.

� 7KLV�ZLOO�EH�GLVSOD\HG�LI�WKH�VDIHW\�VHQVRU�FRPHV�XQSOXJJHG�RU�VWRSV�
JHQHUDWLQJ�YDOLG�UHDGLQJV�GXULQJ�WKH�DXWRWXQH�SURFHVV���7KH�FRQWUROOHU�
FDQQRW�RSHUDWH�ZLWKRXW�D�IXQFWLRQLQJ�VDIHW\�VHQVRU�

,I�DQ\�HUURUV�RFFXU�WKDW�SUHYHQW�WKH�DXWRWXQH�SURFHVV�IURP�ÀQLVKLQJ�DQG�
VHWWLQJ�QHZ�JDLQV��WKHQ�WKH�FRQWUROOHU·V�/('�GLVSOD\�ZLOO�VKRZ�´$XWR�(UUµ�
XQWLO�HLWKHU�WKH�8S�RU�'RZQ�EXWWRQ�LV�SUHVVHG�WR�FOHDU�WKH�HUURU��,I�´$XWR�
(UUµ�LV�GLVSOD\HG�RQ�WKH�FRQWUROOHU��WKHQ�LW�KDV�NOT�VHW�QHZ�FRQWURO�JDLQV�
IRU�WKH�$872�PRGH�
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LED Display error codes

��� $V�SUHYLRXVO\�PHQWLRQHG�LQ�WKLV�PDQXDO��WKH�7KHUPR&ODPS�ZLOO�
GLVSOD\�DQ�“E”�RQ�WKH�&RQWURO�/('�GLVSOD\�LI�LW�LV�FXUUHQWO\�LQ�DQ�HUURU�
VWDWH��DQG�WKH�“E”�ZLOO�JR�DZD\�ZKHQ�WKH�FRQWURO�VHQVRU�ZDUPV�DQG�WKH�
V\VWHP�OHDYHV�WKH�HUURU�VWDWH�

��� ,I�WKH�V\VWHP�GHWHFWV�H[FHVVLYH�FXUUHQW�LQ�HLWKHU�RI�WKH�KHDWHU�FKDQQHOV�
DIWHU�LW�KDV�PDGH�VHYHUDO�DWWHPSWV�WR�LQFUHPHQWDOO\�UHGXFH�WKH�VRIWZDUH�
FRQWURO�OLPLWV��WKHQ�LW�ZLOO�FRPSOHWHO\�VKXW�WKH�KHDWHUV�RͿ�DQG�GLVSOD\�
an “H”�RQ�WKH�VDIHW\�/('�GLVSOD\��ZLWK�WKH�\HOORZ�0D[�7HPS�OLJKW�
ÁDVKLQJ��7KH�RQO\�ZD\�WR�UHWXUQ�IURP�WKLV�HUURU�VWDWH�LV�WR�SRZHU�F\FOH�
WKH�FRQWUROOHU��WXUQ�LW�RͿ�DQG�EDFN�RQ���EXW�SOHDVH�FKHFN�WKH�KHDWHU�
EHIRUH�GRLQJ�VR��VLQFH�WKHUH�FRXOG�EH�VRPHWKLQJ�ZURQJ�ZLWK�WKH�ZD\�
WKH�WUDQVLVWRUV�DUH�PRXQWHG��RU�D�WUDQVLVWRU�FRXOG�KDYH�IDLOHG�

��� 7KH�V\VWHP�DOZD\V�QHHGV�D�VDIHW\�VHQVRU�WR�EH�FRQQHFWHG�WR�RSHUDWH��
VR�LW�ZLOO�GLVSOD\�“Err” RQ�WKH�VDIHW\��ULJKW��/('�GLVSOD\�LI�QR�
WKHUPRFRXSOH�LV�SOXJJHG�LQWR�WKH�6DIHW\�MDFN��7KH�V\VWHP�ZLOO�QRW�
SRZHU�WKH�KHDWHUV�LI�WKH�6DIHW\�VHQVRU�LV�XQSOXJJHG�

���� ,I�DQ\�HUURUV�RFFXU�WKDW�SUHYHQW�WKH�DXWRWXQH�SURFHVV�IURP�ÀQLVKLQJ�
DQG�VHWWLQJ�QHZ�JDLQV��WKHQ�WKH�FRQWUROOHU·V�/('�GLVSOD\�ZLOO�VKRZ�
´Auto Errµ�XQWLO�HLWKHU�WKH�8S�RU�'RZQ�EXWWRQ�LV�SUHVVHG�WR�FOHDU�WKH�
HUURU��,I�´$XWR�(UUµ�LV�GLVSOD\HG�RQ�WKH�FRQWUROOHU��WKHQ�LW�KDV�127�VHW�
QHZ�FRQWURO�JDLQV�IRU�WKH�$872�PRGH�
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Updating firmware over the USB Port

��� 7KH�FRQWUROOHU·V�ÀUPZDUH�FDQ�EH�XSGDWHG�RYHU�WKH�86%�SRUW�E\�
GUDJJLQJ�DQG�GURSSLQJ�D�QHZ��ELQ�ÀOH�RQWR�WKH�GHYLFH�ZKHQ�LW�LV�
FRQQHFWHG�WR�D�FRPSXWHU�DQG�DSSHDUV�DV�D�&20�SRUW��:LQGRZV��RU�D�
UHPRYDEOH�GULYH�RQ�\RXU�'HVNWRS��0DF��

 
� �����&RQQHFW�WKH�7KHUPR&ODPS·V�SRZHU�VXSSO\�DQG�WXUQ�LW�RQ�

� �����&RQQHFW�WKH�FRQWUROOHU�WR�WKH�FRPSXWHU�ZLWK�D�TXDOLW\�´7\SH�%�
0LQLµ�86%�FDEOH���%DG�GHIHFWLYH�FDEOHV�FDQ�FDXVH�VHULDO�HUURUV��DQG�
VRPH�86%�FDEOHV�DUH�PHDQW�RQO\�IRU�FKDUJLQJ�DQG�GRQ·W�LQFOXGH�GDWD�
ZLUHV���7KH�FRQWUROOHU�VKRXOG�DSSHDU�RQ�\RXU�GHVNWRS��0DF��RU�LQ�\RXU�
V\VWHP�&20�SRUWV�OLVW��:LQGRZV��DIWHU�LW�KDV�EHHQ�FRQQHFWHG�ZLWK�D�
IXQFWLRQLQJ�FDEOH�

 
� �����'UDJ�WKH��ELQ�ÀOH�ZLWK�QHZ�ÀUPZDUH�IURP�\RXU�3&�RQWR�WKH�

FRQWUROOHU·V�GULYH��0DF��RU�&20�SRUW�GHYLFH��:LQGRZV����,JQRUH�WKH�
´'LVN�1RW�(MHFWHG�3URSHUO\µ�HUURU�RQ�0DFLQWRVK�FRPSXWHUV�

� �����'LVFRQQHFW�WKH�86%�FDEOH�ZKHQ�WKH�WUDQVIHU�KDV�ÀQLVKHG�
 

��� ,I�\RX�WULHG�WR�SURJUDP�WKH�FRQWUROOHU�EXW�VHH�D�´1RW�HQRXJK�URRPµ�
RU�VLPLODU�HUURU�PHVVDJH�DSSHDU�ZKHQ�WKH�ÀOH�WUDQVIHU�VWDUWV��WKHQ�\RX�
probably forgot to turn the controller on before connecting the USB 
FDEOH�WR�WKH�FRPSXWHU���7U\�WXUQLQJ�WKH�FRQWUROOHU�RͿ�DQG�EDFN�RQ�DJDLQ��
DQG�LW�VKRXOG�VKRZ�XS�DV�D�GULYH�RQ�WKH�FRPSXWHU�

��� ,I�WKH�FRQWUROOHU�VWLOO�GRHVQ·W�VKRZ�XS�EXW�\RX�KDYH�SRZHU�F\FOHG�LW�DQG�
WKH�86%�FDEOH�LV�FRQQHFWHG��WKHQ�\RX�DUH�PRVW�OLNHO\�XVLQJ�D�EDG�86%�
FDEOH��RU�D�86%�FDEOH�WKDW�LV�GHVLJQHG�IRU�FKDUJLQJ�RQO\�

��� $IWHU�QHZ�ÀUPZDUH�LV�SURJUDPPHG��\RX�FDQ�FRQÀUP�WKDW�LW�ZRUNHG�
SURSHUO\�E\�PRQLWRULQJ�WKH�VHULDO�RXWSXW�DW�SRZHU�RQ�WR�VHH�WKH�QHZ�
YHUVLRQ��RU�FKHFN�WKH�´9HUµ�SDUDPHWHU�LQ�WKH�VHWWLQJV�PHQX�ZKHUH�LW�
ZLOO�GLVSOD\�WKH�QHZ�YHUVLRQ�QXPEHU�LI�SURJUDPPLQJ�ZRUNHG�
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Switching fluids

:KLOH�ÁXLG�UHPDLQV�VWDJQDQW�ZLWKLQ�WKH�+HDWHG�3HQFLO��LWV�WHPSHUDWXUH�
ZLOO�FOLPE�KLJKHU�WKDQ�WKH�VHWSRLQW��:KHQ�\RX�VZLWFK�OLTXLGV��WKHUH�ZLOO�
EH�D�VPDOO�WHPSHUDWXUH�RYHUVKRRW�OLNH�WKH�RQH�VKRZQ�LQ�)LJXUH���EHORZ���
:KHQ�DOO�VROXWLRQ�ÁRZ�LV�VWRSSHG��WKH�7KHUPR&ODPS�WULHV�WR�PDLQWDLQ�WKH�
GHVLUHG�EDWK�WHPSHUDWXUH�E\�LQFUHDVLQJ�KHDW�WR�WKH�3HQFLO���:LWKRXW�OLTXLG�
ÁRZ��QRQH�RI�WKLV�DGGHG�KHDW�UHDFKHV�WKH�FKDPEHU��VR�WKH�3HQFLO�FRQWLQXHV�
KHDWLQJ�XQWLO�WKH�RYHUWHPS�/('�OLJKWV�RU�WKH�7KHUPR&ODPS�GHWHFWV�WKH�
WKHUPDO�UXQDZD\�DQG�VWRSV�RYHUKHDWLQJ�
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Operating without the bath sensor

When using an inline heater like the Perfusion Pencil, the bath 
WKHUPRFRXSOH�DOORZV�WKH�7KHUPR&ODPS�FRQWUROOHU�WR�PRQLWRU�WKH�EDWK�
WHPSHUDWXUH�DQG�KHDW�\RXU�VROXWLRQV�LQ�RUGHU�WR�PDLQWDLQ�WKH�RYHUDOO�
EDWK�WHPSHUDWXUH���,I�\RX�DUH�XVLQJ�DQRWKHU�FRQWUROOHU�WR�ZDUP�\RXU�EDWK�
�ZLWK�VWDJH��FKDPEHU�RU�REMHFWLYH�KHDWHUV��HWF����WKHQ�\RX�PD\�QRW�ZDQW�
WKH�7KHUPR&ODPS�WR�XVH�WKH�EDWK�WHPSHUDWXUH�IRU�GHFLGLQJ�ZKHWKHU�WR�
KHDW�\RXU�VROXWLRQV���,I�\RXU�RWKHU�WHPSHUDWXUH�FRQWUROOHU�LV�GRLQJ�D�JRRG�
MRE��DQG�\RX�XVH�D�EDWK�VHQVRU��WKHQ�WKH�7KHUPR&ODPS�ZLOO�DOZD\V�WKLQN�
WKDW�LWV�OLTXLGV�DUH�DW�WKH�FRUUHFW�WHPSHUDWXUH��DQG�ZLOO�QRW�DSSO\�DQ\�KHDW���
,QVWHDG��LW�ZLOO�EH�GLVSHQVLQJ�FROG�UHDJHQW�LQWR�D�ZDUPHG�FKDPEHU�
 
If you use another controller to maintain your chamber/bath temperature, 
RU�\RX�GR�QRW�ZLVK�WR�XVH�WKH�7KHUPR&ODPS�EDWK�WKHUPRFRXSOH��VLPSO\�
XQSOXJ�LW���7KLV�ZD\�WKH�7KHUPR&ODPS�ZLOO�REVHUYH�DQG�PDLQWDLQ�WKH�
WHPSHUDWXUH�RI�WKH�3HQFLO�LUUHVSHFWLYH�RI�WKH�EDWK�

127(���7KH�7KHUPR&ODPS�ZLOO�QRW�RSHUDWH��WKH�´0D[�7HPSµ�/('�ZLOO�
OLJKW��LI�\RX�WU\�WR�XVH�LW�ZLWKRXW�DQ\WKLQJ�SOXJJHG�LQWR�WKH�6DIHW\�7&�
VRFNHW���/HDYH�WKH�3HQFLO
V�EXLOW�LQ�VHQVRU�FRQQHFWHG�WR�6DIHW\�

:LWK�WKH�EDWK�VHQVRU�UHPRYHG��WKH�WHPSHUDWXUH�PHDVXUHG�DQG�GLVSOD\HG�
E\�WKH�7KHUPR&ODPS�ZLOO�EH�WKH�LQWHUQDO�WHPSHUDWXUH�RI�WKH�3HUIXVLRQ�
3HQFLO��QRW�WKH�WHPSHUDWXUH�RI�\RXU�FKDPEHU�EDWK���,I�\RX�ZLVK�WR�PDLQWDLQ�
D�SDUWLFXODU�EDWK�WHPSHUDWXUH�ZLWK�ÁRZ�IURP�WKH�+HDWHG�3HQFLO�EXW�
ZLWKRXW�XVLQJ�WKH�EDWK�VHQVRU��\RX�ZLOO�QHHG�WR�PHDVXUH�WKH�GLͿHUHQFH�
EHWZHHQ�WKH�EDWK�WHPSHUDWXUH�DQG�VWDEOH�3HQFLO�WHPSHUDWXUH���6LQFH�WKH�
OLTXLG�ZLOO�FRRO�E\�VHYHUDO�GHJUHHV�EHIRUH�UHDFKLQJ�WKH�EDWK��\RX�PXVW�VHW�
WKH�3HQFLO�WHPSHUDWXUH�VHWSRLQW�KLJKHU�E\�WKH�REVHUYHG�RͿVHW�
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Maintenance

<RX�FDQ�H[SHFW�VHYHUDO�\HDUV�RI�XVHIXO�OLIHWLPH�IRU�\RXU�WLS�LI�\RX�ZDVK�
LW�GDLO\��8VH�D�V\ULQJH�RU�YDFXXP�WR�SXOO�ZDWHU��WKHQ�DOFRKRO�WKUHH�WLPHV�
WKURXJK�WKH�WLS��,I�WKH�3HUIXVLRQ�3HQFLO�WLS�LV�ÀOOHG�ZLWK�SXUH�VDOW�VROXWLRQ��
OHDYLQJ�LW�LQ�WKH�V\ULQJH�RYHUQLJKW�ZLOO�QRW�XVXDOO\�FDXVH�WKH�WLS�WR�EORFN��
+RZHYHU��LI�LW�LV�XVHG�IRU�KLJK�YLVFRVLW\�ÁXLGV��ÁXVKLQJ�DIWHU�HDFK�XVH�LV�
UHFRPPHQGHG�

Cutting the Pencil tips

7KH�UHPRYDEOH�WLSV�DUH�VKLSSHG�ZLWK����µ������FP��OHQJWK�SRO\LPLGH�
QHHGOHV��7KH\�DUH�LQWHQGHG�WR�EH�FXW�WR�D�GHVLUHG�OHQJWK�E\�UROOLQJ�D�UD]RU�
EODGH�RQ�WKHP�DJDLQVW�D�KDUG�VXUIDFH��+RZHYHU��WKLV�PD\�OHDYH�D�VPDOO�
FUDFN�RU�EDUE�RQ�WKH�WLS��7R�JHW�D�ÁDW�FXW��VFRUH�WKH�FRDWLQJ�RI�WKH�QHHGOH�
ZLWK�D�FHUDPLF�FOHDYLQJ�VWRQH�RU�D�GLDPRQG�FXWWHU�DQG�SXOO�GLUHFWO\�DSDUW��
PDNLQJ�VXUH�QRW�WR�SXOO�DW�DQ�DQJOH��<RX�PD\�QRWLFH�D�ODUJHU�RXWHU�WXEH�
HQFORVLQJ�WKH�ORZHU�SDUW�RI�RXU�VPDOOHU�������P�QHHGOHV��7KLV�LV�VLPSO\�IRU�
DGGHG�ULJLGLW\�DQG�FDQ�EH�FXW�LI�QHHGHG. 

Max Temp LED

7KH�7KHUPR&ODPS�LV�HTXLSSHG�ZLWK�D�ZDUQLQJ�OLJKW�WR�ZDUQ�\RX�RI�D�KLJK�
WHPSHUDWXUH�LQVLGH�WKH�KHDWHU���,I�WKH��0D[�7HPS��/('�OLJKWV�GXULQJ�XVH��
LW�PHDQV�WKDW�WKH�KHDWHU�KDV�UHDFKHG�LWV�PD[LPXP�WHPSHUDWXUH���7KLV�LV�
QRW�QHFHVVDULO\�D�SUREOHP���$OO�$XWR0DWH�GHYLFHV�DUH�GHVLJQHG�WR�RSHUDWH�
LQGHÀQLWHO\�DW�0D[�7HPS���7KH�/('�PD\�LOOXPLQDWH�ZKLOH�KHDWLQJ�D�FROG�
SHUIXVLRQ�FKDPEHU�RU�FROG�SHUIXVDWH���7KH�0D[�7HPS�FLUFXLW�ZLOO�UHVHW�LWVHOI�
RQFH�WKH�WHPSHUDWXUH�GURSV���<RX�GR�QRW�QHHG�WR�GR�DQ\WKLQJ�

+HUH�LV�DQ�H[DPSOH�RI�D�0D[�7HPS�VLWXDWLRQ���,I�\RX�OHDYH�WKH�EDWK�
WKHUPRFRXSOH�VLWWLQJ�RQ�D�FROG�WDEOH�ZKLOH�WKH�7KHUPR&ODPS�LV�UXQQLQJ��
WKH�FRQWUROOHU�ZLOO�WKLQN�WKDW�WKH�EDWK�WHPSHUDWXUH�LV�VLJQLÀFDQWO\�EHORZ�
\RXU�VHWSRLQW���,W�ZLOO�DSSO\�KHDW�WR�WKH�3HQFLO��EXW�ZLOO�QRW�REVHUYH�DQ�
LQFUHDVH�LQ�WKH�´EDWKµ�WHPSHUDWXUH���,W�ZLOO�FRQWLQXLQJ�KHDWLQJ�WKH�3HQFLO�
LQGHÀQLWHO\���7KH�0D[�7HPS�6DIHW\�VHQVRU�DXWRPDWLFDOO\�VWRSV�KHDWLQJ�WKH�
3HQFLO�DQG�OLJKWV�WKH�LQGLFDWRU�/('�RQFH�WKH�3HQFLO�UHDFKHV�D�XVHU�GHÀQHG�
PD[LPXP�
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Sensors

6HYHUDO�SUREOHPV�FDQ�DULVH�ZLWK�\RXU�7KHUPR&ODPS�VHQVRUV���2QH�RI�WKH�
VLPSOHVW�SUREOHPV�LV�KDYLQJ�WKH�EDWK�VHQVRU�IDOO�RXW�RI�WKH�EDWK���7KH�EDWK�
VHQVRU��LI�XVHG��PXVW�EH�LQ�JRRG�WKHUPDO�FRQWDFW�ZLWK�WKH�EDWK�VROXWLRQ���
7KH�LQVXODWLRQ�RQ�WKH�EDWK�VHQVRU�FDQ�DOVR�GHJUDGH�XQWLO�WKH�EDWK�VROXWLRQ�
PDNHV�HOHFWULFDO�FRQWDFW�ZLWK�WKH�WKHUPRFRXSOH���,I�WKH�EOXH�CRQWURO�GLVSOD\�
JRHV�EODQN�RU�VKRZV�D�VWUDQJH�QXPEHU��WKH�EDWK�VHQVRU�PD\�EH�VKRUWLQJ�WR�
WKH�EDWK�VROXWLRQ���7U\�UHPRYLQJ�WKH�VHQVRU�IURP�WKH�EDWK�WR�VHH�LI�WKH�EOXH�
GLVSOD\�UHDSSHDUV���0DNH�VXUH�\RX�DUH�QRW�JURXQGLQJ�WKH�WKHUPRFRXSOH�
ZLWK�\RXU�ÀQJHUV���,I�\RX�VXVSHFW�EURNHQ�LQVXODWLRQ�RQ�WKH�WKHUPRFRXSOH��
GLS�LW�LQ�HSR[\�DQG�DOORZ�LW�WR�GU\�

7KH�WKHUPRFRXSOHV�RU�WKHLU�ZLUHV�RU�SOXJV�FDQ�EUHDN���7KLV�LV�HDV\�
WR�REVHUYH�ZLWK�D�PXOWLPHWHU��RKPPHWHU��DV�DQ�LQÀQLWH�UHVLVWDQFH�
PHDVXUHPHQW���&KHFN�LQVLGH�WKH�VHQVRU·V�EOXH�SOXJ�IRU�D�ORRVH�VFUHZ���7KH�
VHQVRUV�DUH�VLPSO\�WZR�GLͿHUHQW�WKHUPRFRXSOH�ZLUHV�VROGHUHG�WRJHWKHU���
5HPRYH�DQ\�R[LGDWLRQ�EXLOG�XS�RQ�WKH�SOXJV�

,W�PD\�EH�SRVVLEOH�IRU�WKH�3HQFLO�7&�WR�VKRUW�WR�WKH�LQVLGH�RI�WKH�3HQFLO���
7KLV�FDQ�EH�REVHUYHG�DV�D�]HUR�UHVLVWDQFH�EHWZHHQ�WKH�3HQFLO�7&�SOXJ�
�HLWKHU�OHDG��DQG�WKH�PHWDO�3HQFLO�ERG\���,I�\RX�VXVSHFW�D�VKRUWHG�3HQFLO�7&��
FDUHIXOO\�UHPRYH�WKH�3HQFLO·V�´ZHWVXLW�µ��5HPRYH�WZR�VFUHZV�KROGLQJ�WKH�
WRS�RI�WKH�3HQFLO���<RX�FDQ�VHH�WKH�3HQFLO�7&�DW�WKH�HQG�RI�LWV�WZR�ZLUHV���'LS�
WKH�HQGV�RI�WKH�EDUH�ZLUHV�LQWR�VRPH�HSR[\�IRU�LQVXODWLRQ�DQG�DOORZ�WR�GU\���
5HDVVHPEOH�DQG�WHVW�WKH�3HQFLO�

7KH�7KHUPR&ODPS���XVHV�VWDQGDUG�7�W\SH�WKHUPRFRXSOHV�IRU�EDWK�DQG�
3HQFLO�

)LQDOO\��ZH�ZDQWHG�WR�PHQWLRQ�WKDW�PRVW�GLJLWDO�YROWPHWHU�WKHUPRPHWHUV�
ZLWK�WKHUPRFRXSOHV�DUH�RQO\�DFFXUDWH�WR������Ý&���8QOHVV�\RX�SHUIRUP�D�
PXOWL�SRLQW�FDOLEUDWLRQ�RQ�\RXU�GLJLWDO�WKHUPRPHWHU��LW�VKRXOG�SUREDEO\�QRW�
EH�WUXVWHG�WR�FDOLEUDWH�\RXU�7KHUPR&ODPS�
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Replacement Parts
 
3DUW�1R� 'HVFULSWLRQ
������ �����P�5HPRYDEOH�7LS
������� � � �����P�5HPRYDEOH�7LS
������� � � �����P�5HPRYDEOH�7LS
������[[[ +HDWHG�3HUIXVLRQ�3HQFLO��>��FKDQQHO�

ZLWK�[[[�VL]H�WLS@
������ 5HSODFHPHQW�+HDWHG�3HUIXVLRQ�

3HQFLO��>��FKDQQHO@
������M 7KHUPR&ODPS�����&RQWURO�8QLW
������M 7KHUPR&ODPS�����&RQWURO�8QLW
���VHQVRU Bath thermocouple sensor
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Safety Instructions

7KH�IROORZLQJ�LQVWUXFWLRQV�SHUWDLQ�WR�WKH�ULVN�RI�ÀUH��HOHFWULF�VKRFN��RU�
ERGLO\�LQMXU\���3OHDVH�UHDG�DOO�RI�WKHVH�LQVWUXFWLRQV�FDUHIXOO\�
��� )ROORZ�DOO�WKH�LQVWUXFWLRQV�DQG�ZDUQLQJV�PDUNHG�RQ�WKLV�SURGXFW�DQG�

LQFOXGHG�LQ�WKLV�PDQXDO�

��� 'R�QRW�XVH�WKLV�SURGXFW�RQ�DQ�XQVWDEOH�FDUW��VWDQG��RU�WDEOH���7KLV�
SURGXFW�PD\�IDOO��FDXVLQJ�VHULRXV�GDPDJH�WR�WKH�SURGXFW�

��� 6ORWV�DQG�RSHQLQJV�LQ�WKH�FDELQHW�DQG�WKH�EDFN�DUH�SURYLGHG�IRU�
YHQWLODWLRQ���7R�HQVXUH�WKH�UHOLDEOH�RSHUDWLRQ�RI�\RXU�SURGXFW��DQG�WR�
SURWHFW�LW�IURP�RYHUKHDWLQJ��WKHVH�RSHQLQJV�PXVW�QRW�EH�EORFNHG�RU�
FRYHUHG���'R�QRW�XVH�WKLV�SURGXFW�RQ�D�EHG��VRID��UXJ�RU�RWKHU�VLPLODU�
VXUIDFHV���7KLV�SURGXFW�VKRXOG�QHYHU�EH�SODFHG�QHDU�RU�RYHU�D�UDGLDWRU�
RU�KHDW�UHJLVWHU���7KLV�SURGXFW�VKRXOG�QRW�EH�SODFHG�LQ�D�EXLOW�LQ�
LQVWDOODWLRQ�XQOHVV�SURSHU�YHQWLODWLRQ�LV�SURYLGHG�

��� 1HYHU�SXVK�REMHFWV�RI�DQ\�NLQG�LQWR�WKH�SURGXFW�WKURXJK�WKH�FDELQHW�
RSHQLQJV��DV�WKH\�PD\�WRXFK�GDQJHURXV�YROWDJH�SRLQWV�RU�VKRUW�RXW�
SDUWV�WKDW�FRXOG�UHVXOW�LQ�ÀUH�RU�HOHFWULF�VKRFN���1HYHU�VSLOO�OLTXLGV�RI�
DQ\�NLQG�LQ�WKH�SURGXFW�

��� 7KLV�SURGXFW�VKRXOG�RQO\�EH�FRQQHFWHG�WR�WKH�$&�SRZHU�VRXUFH�
LQGLFDWHG�RQ�\RXU�SURGXFW�V\VWHP·V�LQIRUPDWLRQ�ODEHO���,I�\RX�DUH�QRW�
VXUH�RI�WKH�W\SH�RI�$&�SRZHU�DYDLODEOH��FRQVXOW�\RXU�GHDOHU�RU�ORFDO�
SRZHU�FRPSDQ\���2QO\�FRQQHFW�WKLV�SURGXFW�WR�D�SRZHU�RXWOHW�WKDW�
PDWFKHV�WKH�SRZHU�UHTXLUHPHQWV�RI�WKLV�SURGXFW�

��� 'R�QRW�DOORZ�DQ\WKLQJ�WR�UHVW�RQ�WKH�SRZHU�FRUG���'R�QRW�ORFDWH�WKLV�
SURGXFW�ZKHUH�SHRSOH�ZLOO�ZDON�RQ�WKH�FRUG�

��� ,I�\RX�KDYH�WR�XVH�DQ�H[WHQVLRQ�FRUG�ZLWK�WKLV�SURGXFW��PDNH�VXUH�WKDW�
WKH�WRWDO�DPSHUDJH�UDWLQJ�RI�DOO�HTXLSPHQW�SOXJJHG�LQWR�LW�GRHV�QRW�
H[FHHG�WKH�DPSHUDJH�UDWLQJ�RI�WKH�H[WHQVLRQ�FRUG���$OVR��PDNH�VXUH�WKDW�
WKH�WRWDO�RI�DOO�SURGXFWV�SOXJJHG�LQWR�WKH�PDLQ�$&�SRZHU�RXWOHW�GRHV�
QRW�H[FHHG����$PSV�

��� 8QSOXJ�\RXU�SURGXFW�IURP�WKH�PDLQ�HOHFWULFDO�SRZHU�EHIRUH�FOHDQLQJ���
'R�QRW�XVH�OLTXLG�FOHDQHU�RU�DHURVRO�FOHDQHUV���8VH�D�GDPS�FORWK�IRU�
FOHDQLQJ�

��� 'R�QRW�XVH�WKH�FRQWUROOHU�QHDU�OLTXLGV�H[FHSW�DV�LQVWUXFWHG�
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8QSOXJ�WKLV�SURGXFW�IURP�WKH�PDLQ�SRZHU�RXWOHW�DQG�FDOO�IRU�VHUYLFH�XQGHU�
DQ\�RI�WKH�IROORZLQJ�FRQGLWLRQV�

$���,I�WKH�SRZHU�FRUG�RU�SOXJ�LV�GDPDJHG�RU�IUD\HG�
%���,I�OLTXLG�KDV�EHHQ�VSLOOHG�LQWR�WKH�7KHUPR&ODPS�FRQWUROOHU�
&���,I�WKH�SURGXFW�KDV�EHHQ�H[SRVHG�WR�UDLQ�RU�ZDWHU�
'���,I�WKH�SURGXFW�KDV�EHHQ�GURSSHG�RU�WKH�FDELQHW�KDV�EHHQ�GDPDJHG�
(���,I�WKH�SURGXFW�H[KLELWV�D�GLVWLQFW�FKDQJH�LQ�SHUIRUPDQFH��LQGLFDWLQJ�D�
QHHG�IRU�VHUYLFH�

        
������������������6723��

If you ever have to remove the main system unit cover, observe the 
IROORZLQJ�SUHFDXWLRQV�

$���7KH�SRZHU�VXSSO\�FRUG�PXVW�EH�XQSOXJJHG�EHIRUH�WKH�PDLQ�V\VWHP�
XQLW�FRYHU�LV�UHPRYHG����6HSDUH�OH�FRUGRQ�G·DOLPDQWDWLRQ�HW�SXLV�HQOHYH�OH�
FRXYHUFOH��

%���2QFH�UHPRYHG��WKH�FRYHU�PXVW�EH�UHSODFHG�DQG�VFUHZHG�LQ�SRVLWLRQ�
EHIRUH�WKH�SRZHU�VXSSO\�LV�SOXJJHG�EDFN�LQ����$SUHV�OH�FRXYHUFOH�HQ�SODFH�
HW�UHPHWWUH�OH�FRUGRQ�G·DOLPHQWDWLRQ��

!
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Warranty

$XWR0DWH�6FLHQWLÀF��,QF��ZDUUDQWV�LWV�SURGXFWV�DJDLQVW�GHIHFWV�RI�
ZRUNPDQVKLS�DQG�RU�PDWHULDO�IRU�21(�<($5�IURP�WKH�GDWH�RI�VDOH��$Q\�
SURGXFW�WKDW�IDLOV�WR�SHUIRUP�DV�VSHFLÀHG�PD\�EH�UHWXUQHG��IUHLJKW�SUH�SDLG�
WR�WKH�IDFWRU\��ZLWK�D�ZULWWHQ�H[SODQDWLRQ�RI�WKH�SUREOHP��IRU�H[DPLQDWLRQ�
DQG�UHSDLU�RU�UHSODFHPHQW��,I�LW�LV�GHIHFWLYH��$XWR0DWH�6FLHQWLÀF�ZLOO�UHSDLU�
RU�UHSODFH��DW�RXU�RSWLRQ��WKH�SURGXFW�ZLWKRXW�FKDUJH�DQG�UHWXUQ�LW�WR�\RX�
 
,I�WKH�H[DPLQDWLRQ�LQGLFDWHV�WKDW�QRQ�FRPSDWLEOH�ÁXLG��GHVWUXFWLYH�
HQYLURQPHQW��DFFLGHQWDO�GDPDJH��PRGLÀFDWLRQ�RU�DEXVLYH�SUDFWLFHV�KDYH�
RFFXUUHG��DOO�ODERU��PDWHULDOV�DQG�IUHLJKW�FRVWV�VKDOO�EH�DW�WKH�H[SHQVH�RI�WKH�
FXVWRPHU�

'XH�WR�WKH�QDWXUH�RI�FOLQLFDO�ODERUDWRU\�DSSOLFDWLRQV��$XWR0DWH�6FLHQWLÀF��
,QF��ZLOO�127�DFFHSW�WKH�UHWXUQ�RI�DQ\�SURGXFWV�ZKLFK�KDYH�EHHQ�XVHG�ZLWK�
+$=$5'286�0$7(5,$/6�RU�LQ�D�KDUPIXO�HQYLURQPHQW��7KLV�ZDUUDQW\�LV�
LQ�OLHX�RI�DOO�RWKHU�ZDUUDQWLHV��ZKHWKHU�RUDO�RU�ZULWWHQ��H[SUHVV�RU�LPSOLHG��
,Q�QR�HYHQW�VKDOO�$XWR0DWH�6FLHQWLÀF��,QF��RU�LWV�OLFHQVRU�OLFHQVHHV�EH�
OLDEOH�IRU�FRQWLQJHQW��VSHFLDO��GLUHFW��LQGLUHFW�RU�FRQVHTXHQWLDO�GDPDJHV�
IRU�WKH�EUHDFK�RI�DQ\�H[SUHVV�RU�LPSOLHG�ZDUUDQW\�RU�UHVXOWLQJ�IURP�WKH�
XVH��IDLOXUH�RU�PDOIXQFWLRQ�RI�DQ\�SURGXFW��LQFOXGLQJ�GDPDJH�WR�SURSHUW\�
DQG��WR�WKH�IXOOHVW�H[WHQW�SHUPLWWHG�E\�ODZ��GDPDJHV�IRU�SHUVRQDO�LQMXU\��
HYHQ�LI�$XWR0DWH�6FLHQWLÀF��,QF��KDV�EHHQ�DGYLVHG�RI�WKH�SRVVLELOLW\�RI�VXFK�
GDPDJHV�RU�LI�WKLV�ZDUUDQW\�LV�IRXQG�WR�IDLO�LWV�HVVHQWLDO�SXUSRVH��$XWR0DWH�
6FLHQWLÀF��,QF·V�OLDELOLW\�LV�OLPLWHG�WR�WKH�UHLPEXUVHPHQW�RI�WKH�FRVW�RI�WKH�
SURGXFW��$OO�RWKHU�ZDUUDQWLHV��LQFOXGLQJ��EXW�QRW�OLPLWHG�WR�ZDUUDQWLHV�IRU�
ÀWQHVV�RU�PHUFKDQW�DELOLW\�IRU�D�SDUWLFXODU�SXUSRVH�DUH�H[SUHVVO\�H[FOXGHG��
1R�YHUEDO�FKDQJHV�WR�WKLV�SROLF\�ZLOO�EH�DXWKRUL]HG�

$XWR0DWH�6FLHQWLÀF��,QF��PDQXIDFWXUHUV�DQG�VHOOV�JRRGV�LQ�DFFRUGDQFH�ZLWK�
8�6��IHGHUDO��VWDWH�DQG�ORFDO�ODZV��EXW�DVVXPHV�QR�UHVSRQVLELOLW\�RU�OLDELOLW\�
IRU�ODZV��UHJXODWLRQV��GXWLHV��RU�WD[HV�LPSRVHG�E\�DQ\�IRUHLJQ�FRXQWU\��$OO�
WHUPV�DQG�FRQGLWLRQV�KHUHRI�VKDOO�EH�JRYHUQHG�E\�WKH�ODZV�RI�WKH�6WDWH�RI�
&DOLIRUQLD�

  European CE Technical Representative:
� � $XWR0DWH�6FLHQWLÀF
� � $Q�GHU�HYDQJ��.LUFKH����%RQQ��������*HUPDQ\
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AutoMate Scientific, Inc.
812 Page Street

Berkeley, CA 94710
U.S.A.

  (800) 998-MATE
-6283

international  (510) 845-6283
fax  (510) 280-3795

e-mail  info@autom8.com
https://www.autom8.com
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