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Chapter 1 — System Operation
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Welcome to your Angstrom Engineering vacuum evaporation system manual. The
following pages cover all aspects of the operation of this system. Please report any errors
or emissions found to Angstrom Engineering for clarification and revision.

Shown is the main operating page, where all machine control is available, except for
deposition control. Deposition control is handled by the Sigma deposition software,
which opens as a separate program. The main system page is a windows based page and
it isthe user interface for the SCADA software, which in turn communicates with the
system PLC. The PLC code allows the SCADA (Supervisory Control And Data
Acquisition) software to control all of the system’s basic functions. Examples of these
functions include powering pneumatic solenoids to open and close valves, controlling
contactors and relays to turn on pumps and motors, and receiving all the inputs from
gauges, switches and other items with feedback. The user, through the SCADA software
activates automated sequences programmed into the PLC for pumping and venting the
chamber and other routines.

The main page is constructed of many small windows. These include the alarm window
at the top of the screen, the Status window on the |eft of the screen, and the main system
schematic with al of the manual controls. Other buttons open pop up windows to
display the interlock status, the source detail, auto and manual mode selection screens,
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the temperature and pressure setpoints, the timers and counters setpoints, the shutter
control and deposition control screen and the login and logout screens. The abort and
reset fault buttons are al'so on the display. All of the systems operations and functions are
explained in detail throughout the next few chapters of this manual.

The PLC or Programmable Logic Controller runs a program of commands and sequences,
which in conjunction with the SCADA software allow the user to operate and control the
system. The PLC program is stored in the PLC memory and is not affected by the system
PC. Once the system is running, the PC can be turned off without affecting the
operationsin the PLC. If the computer needs to be rebooted for any reason or it needs
repair, it can be turned off and even removed for short periods of time. However, if an
error occurs in the system and the PL C takes appropriate action, the user will be unable to
react to the error unless the SCADA software is running on the PC. The Sigma software
isentirely PC based, and it communicates to the PLC through a serial cable, as does the
SCADA software.
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The Sigma deposition control softwareisavery powerful and feature packed tool for
controlling depositions. It allows the user to perform co-depositions of up to four
materials at atime with this system. We can deposit two organic materials, one from
sources 1-3, and one from sources 4-6 at the same time. Also, we can deposit from one
of the metals sources 7-8, and one of 9-11 at the same time. The Sigma deposition control
software is provided with a detailed manual. An electronic copy of this manual is
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enclosed in the appendix of this manual, and provided in hard copy as well for user
reference.

The ability of the software to start a deposition is controlled by the SCADA software and
the PLC. If any of the interlocks on the left side of the interlock status page are not met
the Sigma software will not be able to perform a deposition. Also, regardless of whether
the system control isin manual control, or at the end of an automated pump down
sequence, deposition is not permitted unless the system vacuum level is below the
chamber base pressure setpoint IGSP1. However, once a deposition has begun, the
pressure may then go higher than this setpoint, aslong as it does not exceed the chamber
safety pressure setpoint, CG1SP2. If any fault occursin the SCADA software during a
deposition, the deposition is stopped, and the Sigma software will abort the process. The
source detail listsal of the information you need to assign a particular source to afilmin
the Sigma software. See the Sigma manual for additional information.
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Chapter 2 — Interlocks and Setpoints

Clicking on the button shown bellow will display the interlock status window.

VIEVY
INTERLOCK
STATUS

Note that all the interlocks on the left hand side of the screen are interlocks required for
deposition. If the operator is attempting to run a deposition and it does not run, a quick
look at thisinterlock screen may show why. Almost all of these interlocks are setpoints
relating to pressures or temperatures. All of these setpoints are explained in the section
following pertaining to the temperature and pressure setpoints pop up window. The
interlocks that are not pressure or temperature setpoints are explained next.

‘ INTERLOCK STATUS
REQUIRED FOR DEPGSITION NOT REQUIRED FOR DEPOSITION
. - Chamber Base Pressure . Chamber Atmosphere Pressure

- Chamber Safety Pressure @ CryoPump Atmosphere Pressure

“ '} - Chamber Cross-Over Pressure - CryoPump Regeneration Temperature

"} - CryoPump Room Temperature

. - CryoPump Regeneration Pressure
. - CryoPump Cross-Over Pressure
.  Eryobuinp | v e mpstahics . - Load Lock Cross-Over Pressure
. - CryoPump Water Flow . Load Lock Base Pressure

. - High Current Feedthrough Water Flow @ Load Lock Safety Pressure
@ Chamber Door Closed

("} - Load Lock Atmosphere Pressure

" - Air Pressure

. Transfer Arm Retracted b&

()= Interlock is made @@= Interlock NOT made

Cryo pump Water Flow

The cryo pump compressor requires water-cooling to operate, so aflow meter is
connected to the return line from the cryo compressor to the return water manifold. The
flow meter has a settable normally open contact for water flow. Water flow must be
present to start and maintain the cryo. When there is sufficient water flow, the contact in
the flow meter closes, and the interlock is made. However, if there isinsufficient water
flow while the cryo is running and the switch opens, the cryo pump compressor contactor
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Is de-energized by the system. Thiswill turn off the cryo pump, and a fault will be
shown.

High Current Feed through Water Flow

The metals resistive sources in the chamber are all connected to a single common plate.
This common plate is connected to a single vacuum feed through on the chamber bottom.
If two metals sources are run together as a co-deposition, the amperage draw could be
greater than that allowed by a standard feed through. For this purpose awater-cooled
feed through capable of handling a higher amperage load isfitted to the system. The
water to cool the feed through is run through a flow meter with a flow switch on the
return side water manifold. When there is sufficient water flow, the contact in the flow
meter closes, and the interlock is made. If the contact is not made due to insufficient flow
afault is shown, and the interlock is not made. Thiswill stop adeposition in progress, or
disallow any deposition to start.

Chamber Door Closed

Thisinterlock is acombination of two conditions, the door position switch, and the
output to the door open and close solenoid. We do not receive any feedback from the
solenoid, or the door itself to indicate that it has closed or sealed the door against the
chamber seal face. The only direct feedback we have is from the normally open door
position switch. This switch ensures the front door isin position in front of the chamber
opening before the front door can be closed or sealed. The combination of the door
position switch being made, and the solenoid de-energized, is our interlock. The front
door is sprung to close against the chamber front face. If the solenoid valve that controls
the door loses power due to a power failure or loss of air pressure, the door will closein
whatever position it isin on the door track. If thisoccurs, the door will remain in the
closed position until the user re-energizes the solenoid by clicking on the door open
switch. Note that damage to the o-ring seal on the back of the door may occur if
pneumatic pressure is lost and the door closes while in any position other than in front of
the chamber opening. Do not attempt to move the door on the door track if this occurs.
The door open switch isinterlocked to the chamber atmosphere pressure set point G1SP3
read from the chamber Convectron® gauge. The chamber must be at atmospheric
pressure in order to open the door.
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CHAMBER DOOR CONTROL

Note that when the door has been slid open on its tracks the door position switch is open.
A message will be displayed in the door open and close switch pop up window,
indicating the door is out of position. The switch must be closed indicating the door isin
position before the door can be closed and sealed against the chamber face for pump
down.

Air Pressure

Thisinterlock is apneumatic pressure switch mounted just inside the feed through
marked pneumatic gas 85 psi on the rear system utility panel. This normally open
pressure switch has been set to close at approximately 60 psi. The purpose of this
interlock isto have enough air pressure to operate valves, especially the gate valve, at all
times. If the system loses air pressure and the switch opens, alow-pressure alarmis
shown. Thereisab second timer to account for short-term pressure variations below the
switch set point. If the gate valve is open, and an attempt to close it fails, a gate valve
faulted warning will also be shown.

Transfer Arm Retracted

Thisinterlock isatriggered by alimit switch that is mounted at the end of the magnetic
transfer arm. It isincorporated into the software to ensure that the arm is not damaged
when opening and closing the gate valve between the load lock and the chamber. If the
switch is not closed meaning that the arm is not fully retracted the contactsin the PLC
will open and the gate valve will not be able to be opened or closed. It will also trigger a
fault.
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Temperature and Pressure Set points

Clicking on the button shown above opens up the pop up box shown below.

|TEM PERATURE AND PRESSURE SETPOINTS | [ voapoerauLt Tgm!ﬁ |

BT - IGSP1 - Chamber Base Pressure Setpoint
_(Tlm\J - CG1SP1 - Chamber Cross-Over Pressure Setpoint

(Tom) -CG1SP2 - Chamber Safety Pressure Setpoint
_mn:I - CG15P3 - Chamber Atmosphere Pressure Setpoint

{Tom) - CG2SP1 - CryoPump Cross-Over Pressure Setpoint
_(TmfJ - CG25P2 - CryoPump Regenerdlion Pressure Selpoinl
_(Tm:J - CG25SP3 - CryoPump Atmosphere Pressure Setpoint
_(Tm_:J - CTSP1 - CryoPump Low Temperature Setpoint
_(KE@ - CTSP2 - CryoPump Regeneration Temperature Setpoint
_(Kﬁmj - CTSP3 - CryoPump Room Temperature Setpoint

(Kebvin)
NN - LLIGSP1 - Load Lock Base Pressure Setpoint
_(T'm:J - LLCGSP1 - Load Lock Cross-Over Pressure Setpoint
_(ij - LLCGSP2 - Load Lock Safety Pressure Setpoint

::n}; - LLCGSP3 - Load Lock Atmosphere Pressure Setpoint

or

Chamber Base Pressure

The chamber base pressure is a user settable setpoint labeled IGSP1, and it is triggered
from the chamber ion gauge. This pressure setpoint must be achieved before deposition
can take place. When pumping down in full auto pump down mode, the time it takes from
the moment the chamber reaches crossover pressure (CG1SP1) until the chamber reaches
base pressure after the gate valve opens must be |ess than the chamber base pressure time
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delay setpoint T5. If the time exceeds the timer setpoint, afault isissued and the gate
valveis closed.

Chamber Cross-over Pressure

The chamber crossover pressure setpoint is a user settable setpoint labeled CG1SP1, and
it istriggered from the chamber Convectron® gauge. Thisis the pressure the rough
pump must pump the chamber down to in manual mode or an auto pump down before the
gate valve to the cryo pump can be opened for high vacuum pumping. Thetimeit takes
from the moment the rough valve opens to rough pump the chamber until cross-over
pressure is reached must be less than the chamber cross-over time delay setpoint T4 when
pumping down in full auto pump down mode. If the time exceeds the timer setpoint a
fault isissued, the rough valveis closed, and the rough pump is switched off.

Chamber Safety Pressure

The chamber safety pressure is also a user settable pressure setpoint. The setpoint is
CG1SP2, and it istriggered from the chamber Convectron® gauge. This setpoint is not
considered until the chamber achieves the base pressure set point IGSP1. Then, if the
pressure in the chamber ever rises to this pressure setpoint without being vented, the gate
valve closes automatically to protect the cryo pump, and a fault is shown.

Chamber Atmosphere Pressure Setpoint

The chamber atmosphere pressure setpoint CG1SP3 is a user settable pressure set point
read from the chamber Convectron® gauge. The pressure in the chamber must be higher
than the setpoint to allow the user to open the front door on the system.

Cryo pump Crossover Pressure Setpoint

The cryo crossover pressure setpoint CG2SP1 is the pressure the rough pump must
achieve asindicated by the cryo Convectron® gauge on the cryo pump before the pump
compressor can be started. After this set point has been achieved, the set point isignored,
in that the pressure will traditionally rise dlightly in the cryo after the rough valveis
closed to the rough pump until the pump has cooled. As the pump coolsto base
temperature, the pressure will drop again and the gauge will eventually read off scale.

Cryo pump Regeneration Pressure

The cryo pump regeneration pressure setpoint CG2SP2 is a user settable pressure setpoint
used during a cryo pump regeneration. The set point is read from the cryo Convectron®
gauge on the cryo pump. Thisisthe pressure during a regeneration that the cryo pump
must not exceed before the regeneration timer T7 timesout. If the pressure is achieved
before the timer times out, the pump is not clean enough, and requires more purging. |f
the timer runs out before the pressure is achieved, then the pump is clean and more
regeneration is not required.
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Cryo pump Low Temperature Setpoint

The cryo pump low temperature setpoint CTSPL is a user settable set point read from an
analog output signal from the Lakeshore 211 temperature monitor. The monitor reads the
temperature from a diode inside the cryo pump. In an auto full pump down, this setpoint
is used to indicate that the cryo has achieved low temperature. This allows the sequence
to move to the next step, which is pumping the chamber to cross over pressure and
eventually opening the chamber to high vacuum pumping. A timer is started after the
cryo pump turns on in the cryo or full pump down auto sequence. If the timeit takesto
achieve the low temperature set point after turning the pump on is greater than the cryo
base pressure time delay set point T3, an alarm is shown, and the cryo pump is turned off.
If the cryo pump is turned off for any reason, and the temperature in the cryo rises above
this setpoint, the user will be unable to turn the cryo back on until the temperature in the
cryo pump has risen above the cryo room temperature setpoint CTSP3. The pump can
then be started again using an automated pump down sequence.

Cryo pump Atmosphere Pressure

The cryo pump atmosphere pressure set point CG2SP3 is a user settable pressure set
point read from the cryo Convectron® gauge on the cryo pump. The set point is used
during an auto pump down or cryo regeneration sequence to indicate the pump is at
atmosphere. It also allows the gate valve to be opened for maintenance or testing if the
chamber atmosphere pressure set point CG1SP3 is also met.

Cryo pump Regeneration Temperature Set point

The cryo regeneration temperature set point CTSP2 is a user settable set point read from
an analog output signal from the Lakeshore 211 temperature monitor. Itisused inthe
auto regeneration mode, as well as an interlock to the purge valve in manual mode. The
Cryo pump temperature must be above this set point to alow the purge valve to open. At
temperatures less than this the purge gas may freeze as a solid inside the pump, causing
the pump to take longer to warm up.

Cryo pump Room Temperature

The cryo room temperature set point CTSP3 is another user settable set point read from
an analog output signal from the Lakeshore 211 temperature monitor. The set point is
used in an auto full pump down and auto cryo pump down to indicate the cryo is
completely warm. The pump must be at room temperature before these sequences can
begin, or the temperature must be below the low temperature set point CTSP1, indicating
that the cryo pump is already running. If the cryo pump temperature is between these two
values, the cryo must be purged or regenerated until the set point is reached before the
sequences can begin. In these auto routines, if the user attempts to start the routine and
the temperature is between the two set points afault is shown and the user is prompted to
start aregeneration cycle. The set point is also utilized in the auto regeneration sequence.
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Load Lock Cross-over Pressure

The load lock crossover pressure setpoint is a user settable setpoint labeled LLCGSPL,
and it istriggered from the load lock Convectron® gauge. Thisisthe pressure the rough
pump must pump the load lock down to in manual mode or an auto pump down before
the high vacuum valve to the cryo pump can be opened for high vacuum pumping. The
time it takes from the moment the rough valve opens to rough pump the load lock until
cross-over pressure is reached must be less than the load lock cross-over time delay
setpoint T26 when pumping down in full auto pump down mode. If the time exceeds the
timer setpoint afault isissued, the rough valveis closed, and the rough pump is switched
off.

Load L ock Base Pressure

The load lock base pressure is a user settable setpoint labeled LLIGSP1, and it is
triggered from the load lock ion gauge. This pressure setpoint must be achieved before a
load lock auto pump down can be completed. When pumping down in full auto pump
down mode, the time it takes from the moment the load lock reaches crossover pressure
(LLCGSP1) until the load lock reaches base pressure after the high vacuum valve opens
must be less than the load lock base pressure time delay setpoint T27. If the time exceeds
the timer setpoint, afault isissued and the high vacuum valveis closed.

Load Lock Safety Pressure

The load lock safety pressureis also a user settable pressure setpoint. The setpoint is
LLCGSP2, and it istriggered from the load lock Convectron® gauge. This setpoint is
not considered until the load lock achieves the base pressure set point LLIGSPL. Then, if
the pressure in the load lock ever rises to this pressure setpoint without being vented, the
high vacuum valve closes automatically to protect the cryo pump, and a fault is shown.

Load L ock Atmosphere Pressure Setpoint

The load lock atmosphere pressure setpoint LLCGSP3 is a user settable pressure set point
read from the load lock Convectron® gauge. The pressure in the load lock must be higher
than the setpoint before the user should open the door to the load lock.
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Timer and Counter Set points

Clicking on the button above opens up the pop up window shown below.

TIMER AND COUNTER SETPOINTS ‘ LOAD DEFAULT VALUES |

I 11 - Initial Roughing Pump Time Delay Setpoint
{Seconds)

EEEEE 712 - CryoPump Cross-Over Time Delay Setpoint
(Ilirmtes)

I T3 - CryoPump Base Temperature Time Delay Setpoint
(Ivlimates)

IR 4 - Chamber Cross-Over Pressure Time Delay Setpoint
(Ilirtes)

T5 - Chamber Base Pressure Time Delay Setpoint
(Inlimates)

I 6 - Vent Valve Time Delay Setpoint
(Ilirmtes)

I 122 - Auto Vent Start Delay Time Setpoint
(Tilinnates)

I T/ - Pump / Purge PURGING Duration Setpoint
{Ivlimtes)

C? - Pump { Purge Cycles Setpoint
(Cycles)
IR (20 - Pump / Purge PUMPING Duration Setpoint
(Ivlinnates)

I 110 - Gate Valve Opening f Closing Time Delay Setpoint

[Seconds)

LOAD LOCK
TIMER AND COUNTER

SETPOINTS

All user settable timers are found on the timer and counter setpoints page. Default values
can be loaded at any time by clicking on the load default values button.

T1 —Initial roughing pump time delay setpoint

This timer represents the delay between the starting of the rough pump and the opening of
the chamber rough valve or the foreline valve during an auto full pump down mode.
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T2 — Cryo pump cross-over time delay setpoint

This timer represents the maximum allowabl e time the rough pump can pump the cryo
pump from atmosphere to cross-over pressure set point CG2SP1 during an automated full
pump down or auto cryo pump down.

T3 — Cryo pump base temperature delay setpoint

This timer represents the maximum allowabl e time the cryo pump can take to pump down
to the cryo pump low temperature setpoint CTSPL1 from the time the cryo pump is turned
on after it has been pumped to cross-over pressure set point CG2SP1 during an auto full
pump down or auto cryo pump down.

T4 — Chamber cross-over pressure delay setpoint

This timer represents the maximum allowabl e time the rough pump can pump the
chamber from atmosphere to cross-over pressure set point CG1SP1 during an automated
pump down.

T5 — Chamber base pressure time delay setpoint

This timer represents the maximum time it can take for the chamber pressure to reach the
chamber base pressure setpoint IGSP1 from the time the gate valve opens after the
chamber cross-over pressure set point CG1SP1 is reached during an auto full pump
down.

T6 —Vent valve time delay setpoint

Thistimer represents the time the vent valve is held open after the gate valveis closed
during an auto vent cycle.

T22 — Auto vent start delay time set point

This set point can be used to delay the opening of the chamber vent valve during an auto
vent cycle. Thiscan be utilized if the user wishes to allow the system to cool after a
deposition for a set period of time before opening the vent valve. It allowsthe time to be
fixed and the user to not have to worry about keeping track of how long to wait.

Auto pumping sequence pumping and purging

If the user selects an auto full pump down or auto cryo pump down and the cryo pump is
at atmosphere pressure set point CG2SP3 and room temperature set point CTSP3 the
sequence will automatically pump and purge the cryo pump similar too cleaning out the
pump in aregeneration cycle. The following three set points are used.
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T7 — Pump/purge PURGING duration set point

This timer represents the time the purge valve stays open during a pump and purge cycle
in the pump and purge sequence at the beginning of the auto full pump down and auto
Cryo pump pump down.

C7 — Pump/purge cycles setpoint

This counter represents the number of pump and purge cycles in the pump and purge
sequence at the beginning of the auto full pump down and auto cryo pump pump down
modes.

T20 — Pump/Purge Pumping Duration Set point

Thisisthe duration time for the rough pump to rough the cryo pump during the purge
portion of the pump and purge sequence at the beginning of the auto full pump down and
auto cryo pump down.

T10 — Gate valve opening/closing time delay set point

Thistime delay allows time for the gate valve to open/close before showing the gate
valve has faulted. Thistime delay is present in al modes.

If you select the button at the bottom of the main Timers and Counters screen you will be
taken into the Load Lock timers and counters screen.

LOAD LOCK
TIMER AND COUNTER
SETPOINTS

All user settable timers and counters used in the load lock can be found in the following
pop up window. As with the main timers and counters window default values can be
loaded by clicking the “load default values’ button on the top right corner of the screen.

To get back to the main timers and counters screen select the “back to timer and counter
setpoint” button on the bottom of the pop up window.
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‘LOAD LOCK TIMER AND COUNTER SETPOINTS ‘

IEEE 125 - Load Lock Vent Valve Time Delay Setpoint
(Ilinutes)

I 726 - Load Lock Cross Over Pressure Time Delay Setpoint
(Ilinates)

TN 127 - Load Lock Base Pressure Time Delay Setpoint
(Ilinates)

I 132 - Load Lock Gate Valve Opening f Closing Time Delay
(Seconds)

BACK TO
TIMER AND COUNTER
SETPOINTS

T25—Load Lock Vent valve time delay setpoint

This timer represents the time the vent valve is held open after the High vacuum valve is
closed during an auto vent cycle.

T26 — Load Lock cross-over pressure delay setpoint

This timer represents the maximum allowabl e time the rough pump can pump the load
lock from atmosphere to cross-over pressure set point LLCGSP1 during an automated
pump down.

T27 — Load L ock base pressure time delay setpoint

This timer represents the maximum time it can take for the load lock pressure to reach the
load lock base pressure setpoint LLIGSP1 from the time the high vacuum valve opens
after the load lock cross-over pressure set point LLCGSP1 is reached during an auto full
pump down.

T32 —Load Lock Gate valve opening/closing time delay set point

Thistime delay allows time for the gate valve to open/close before showing the gate
valve has faulted. Thistime delay is present in al modes.
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Chapter 3 — Automatic Seguences

This menu shows alist of the 6 automatic sequences which can be executed upon
pressing the select button to the left of the process desired, and then pressing the start
selected cycle button outlined in red at the bottom of the pop up box.

AUTO MODE SELECT

FULL PUMP
DOYN
MODE

LOAD LOCK FULL
SELECTED

LOAD LOCK
AUTO ¥YENT MODE
SELECTED

START SELECTED
CYCLE ..

STARTS the Selected Auto Cycle
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Status Bar

During an auto sequence the status of the mode is displayed in the status bar. If the
systemisin manual it is aso noted.

E STATUS E:

FULL PUMP DOWHN MODE

Sequence Enabled
Auto Purge

Start Roughing pump
Open Foreline valve
Close Foreline valve
Stop Roughing pump
Start Cryo pump
Start Roughing Pump
Open Rough Valve
Close Rough Valve
Stop Roughing Pump
Open Gate Valve
System Ready
Sequence Complete

TIME STATUS

Full Pump Down Mode

Interlocks required to be met to start an auto full pump down include the air pressure
interlock, chamber door closed, high current feed through water flow, and cryo pump
water flow. If any of these interlocks are lost during the mode, the auto sequenceis
cancelled and the system reverts to no mode, indicating a fault and waiting for further
user commands.

If the interlocks are met and the user starts the full auto pump down, the PLC looks at the
first sequence of the mode, which is cryo at atmosphere and cryo at temperature. If the
cryo temperature is above the cryo pump room temperature setpoint, CTSP3, and the
pressure in the cryo is above the cryo pump atmosphere pressure setpoint CG2SP3, the
cryo is put through a series of pump and purge cycles. The number of cyclesis user
setpoint C7, pump / purge cycles setpoint. The purge duration is T7, pump / purge
purging duration setpoint. The pumping duration is T20, pump / purge pumping duration
setpoint. While pumping, the next purge cycleistriggered by the pumping timer, T20, or
the cryo pump crossover pressure setpoint, CG2SP1. All pump and purge cycles are
completed before the sequence moves to the next step. If the cryo pump temperatureis
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higher than the cryo pump low temperature setpoint, CTSP1, but lower than the cryo
pump room temperature setpoint, CTSP3, an alarm informs the user that cryo pump
regeneration is required using a cryo regeneration cycle.

Once the pump and purge cycles are complete, if the cryo pump is at crossover pressure,
the cryo pump is turned on, and the cryo pump begins cooling towards the cryo pump low
temperature setpoint, CTSP1.

If thismode is selected and the cryo pump is already running, and the cryo pump low
temperature setpoint CTSP1 has been met, then the PLC jumps to the next part of the
sequence, which is rough pumping the chamber. If the chamber cross-over pressure
setpoint CG1SP1 is met, then the PLC will open up the gate valve between the chamber
and the cryo pump for high vacuum pumping. If the cross-over is not met, the rough
pump is started and the chamber rough valve is opened. The chamber is then pumped
down to the cross-over set point CG1SP1, and then the rough valveis closed, the rough
pump is turned off, and the gate valve is opened.

Once the gate valve has opened, the system looks for the chamber base pressure setpoint,
IGSP1. If the chamber base pressure is not met before the chamber base pressure time
delay setpoint, T5 has elapsed, afault is shown and the system reverts to no mode and the
gate valve closes. However, the cryo pump remains on.

Cryo pump Pump Down Mode

Interlocks required are the same as for afull pump down. Thismodeisidentical to the
full pump down mode except that it does not rough pump the chamber and open it to high
vacuum pumping.

Auto Vent Cycle

The auto vent cycle is used to vent the chamber to atmosphere from vacuum. Therearea
couple of venting options presented to the user. Selection of the cycle closes the gate
valve and the load lock gate valve. Once the cycle has been selected the dialog box
shown bellow pops up. Conditions required to allow an auto vent cycle include the door
position switch closed to indicate the door isin position, the door closed, and the air
pressure interlock met so that air can be used to operate the vent valve.

When the dialog box is displayed after selecting the auto vent cycle the user needs to
choose to pump and purge the chamber before venting to atmosphere or simple to vent
the chamber by opening up the vent valve. The user may chose to pump and purge the
chamber if it isto be opened to the atmosphere of the room and there is concern about
vapors from a deposition escaping to the room. If the user is going to work in the
vacuum chamber from the glove box side traditionally the pump and purge cycles are not
needed.

If the user chooses to select the pump and purge option by pressing the select key, then
the number of pump and purge cycles, the vent up pressure, and the pump down pressure
default values are highlighted. These values are user settable, and can be changed simply
by clicking on the display box beside each of the descriptions. Once the user has
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determined what they wish to do, they must then press the select button at the bottom of
the dialog box, or if they wish they can cancel out of the cycle all together.

AUTO VENTING

ENABLED CANCEL |

LOAD DEFAULT VALUES

A user settable timer T6, vent valve time delay, controls how long the vent valve is open.
After the timer times out the vent valve is closed, and the mode ends, reverting the
system to no mode. If the vent valve time delay set point T22 has a value greater than
zero minutes, the vent valve will not open, or the pump and purge cycles will not begin
until the delay set point time has el apsed.
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Cryo pump Regeneration Mode

Selecting the cryo pump regeneration mode displays the following dialog box.

| LOAD DEFAULT VALUES |

Start
CryoPump
Pump Down

Start Full
Pump Down

The interlocks required to start cryo pump regeneration include the air pressure interlock
and cryo pump water flow. There are three scenarios available to pick from in the cryo
pump regeneration dialog box. You can click to start the cryo pump only after the
regeneration, or click to start afull pumpdown after the regeneration. The system will
simply revert to the mode selected, and all mode specific interlocks and conditions will
apply. The user can also choose neither of these automated modes, and the system will
regenerate the cryo pump and leave it at the cryo pump cross-over pressure setpoint
CG1SP1.

When cryo pump regeneration is started, if the cryo pump is running and the gate valve is
open to the chamber, the gate valve will close, and the cryo pump will turn off.

Gradually the cryo pump will begin to warm. Once the temperature in the cryo pump is
greater than the cryo pump regeneration temperature setpoint, the purge valve will open
and purge the cryo pump until it reaches the cryo pump room temperature setpoint,
CTSP3. Thisextended purgeis usualy sufficient to regenerate the pump, however the
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system now checks to see how ‘clean’ the pump is with a series of pumping cycles. The
number of cyclesisthe regeneration rate counter in the dialog box.

In aregeneration cycle, the cryo pump is pumped by the roughing pump to the cryo pump
cross-over pressure setpoint, CG1SP1. If the rough pump failsto pump to the setpoint
before the cryo pump cross-over delay setpoint, T2, the mode is stopped and an error is
shown. The user can attempt the regeneration cycle again, or check for problems with the
pump. Once the cryo pump pressure is at cross-over the foreline valve closes, the rough
pump turns off, and the regeneration duration length counter starts. If the regeneration
duration length passes before the cryo pump pressure rises above the cryo pump
regeneration pressure setpoint, CTSP2, then the pump is considered clean and the
regeneration is complete. If the pressure risesto the regeneration pressure before the
duration length, then the cryo pump is pumped down again to cross-over for another
cycleif more that one cycleis chosen. The cycleswill continue until the duration length
is met before the regeneration pressure. If the number of cyclesis completed
unsuccessfully, an alarm is shown indicating the pressure rose too quickly, and the
regeneration mode stops.

Load Lock Full Pump Down Mode

Interlocks required to be met to start an auto load lock full pump down include the air
pressure interlock, load lock high vacuum valve closed, load lock gate valve closed, high
current feed through water flow, and cryo pump water flow. If any of these interlocks are
lost during the mode, the auto sequence is cancelled and the system reverts to no mode,
indicating a fault and waiting for further user commands.

If the interlocks are met and the user starts the load lock full auto pump down, the PLC
looks at the first sequence of the mode, which is cryo at atmosphere and cryo at
temperature. If the cryo temperature is above the cryo pump room temperature setpoint,
CTSP3, and the pressure in the cryo is above the cryo pump atmosphere pressure setpoint
CG2SP3, the cryo is put through a series of pump and purge cycles. The number of
cyclesisuser setpoint C7, pump / purge cycles setpoint. The purge duration is T7, pump
/ purge purging duration setpoint. The pumping duration is T20, pump / purge pumping
duration setpoint. While pumping, the next purge cycleistriggered by the pumping
timer, T20, or the cryo pump crossover pressure setpoint, CG2SP1. All pump and purge
cycles are completed before the sequence moves to the next step. If the cryo pump
temperature is higher than the cryo pump low temperature setpoint, CTSP1, but lower
than the cryo pump room temperature setpoint, CTSP3, an alarm informs the user that
Cryo pump regeneration is required using a cryo regeneration cycle.

Once the pump and purge cycles are complete, if the cryo pump is at crossover pressure,
the cryo pump is turned on, and the cryo pump begins cooling towards the cryo pump low
temperature setpoint, CTSP1.

If thismode is selected and the cryo pump is already running, and the cryo pump low
temperature setpoint CTSPL1 has been met, then the PLC jumps to the next part of the
sequence, which is rough pumping the load lock. If the load lock cross-over pressure
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setpoint LLCGSP1 is met, then the PLC will open up the high vacuum valve between the
load lock and the cryo pump for high vacuum pumping. If the cross-over isnot met, the
rough pump is started and the load lock rough valve is opened. Theload lock isthen
pumped down to the cross-over set point LLCGSPL, and then the rough valve is closed,
the rough pump is turned off, and the high vacuum valve is opened.

Once the high vacuum valve has opened, the system looks for the load lock base pressure
setpoint, LLIGSP1. If the load lock base pressure is not met before the load lock base
pressure time delay setpoint, T27 has elapsed, afault is shown and the system reverts to
no mode and the high vacuum valve closes. However, the cryo pump remains on.

Load Lock Auto Vent Cycle

The load lock auto vent cycleis used to vent the load lock to atmosphere from vacuum.
Selection of the cycle closes the high vacuum valve and the load lock gate valve.
Conditions required to allow aload lock auto vent cycle include the high vacuum valve
closed, load lock gate valve closed and the air pressure interlock met so that air can be
used to operate the vent valve. When the auto vent is selected and the sequence is started
the load lock will be vented by opening up the load lock vent valve. The vent valve will
stay opened for the duration of the load lock vent valve timer T25. Once the load lock
auto vent is complete the vent valve will close and the system will revert to no mode.
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Chapter 4 — Manual Mode

Manual mode is only available to users logged in with supervisor status. Userswith
operator status can only operate the system using the auto modes. If the user has only
operator status, all of the manual controls for the system components will be grayed out
and not selectable.

Manual mode is selected by clicking on the manual button in the mode select area. There
must not be any alarms present to enter manual mode.

Once this mode is selected, adialog box asksif you are sure before entering the mode. If
adeposition process is running changing modes will stop the process. Entering manual
mode stops any auto process as well.

System Components Operation and Interlocks

All of the components available to the user in manual mode still have interlocks. Thisis
designed to prevent even the most experienced user from making amistake. These
interlocks are in place primarily to safeguard the user, and to prevent occurrences that
may take alot of timeto correct.

The manual component functions and the interlocks associated with each are outlined in
the following section in point form for simplicity.
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Vent Vave

To be able to access the manual controls:
e Therough valve must be closed.
e The gate valve must be closed.

To open the vent valve:
e Thefront door must be closed.
e Conditions to access manual controls must be met as above.

To close the vent valve:
e Conditions to access manual controls must be met.

NOTE: If the front door interlock islost (the front door is opened or unsealed) the vent
valveis closed automatically to prevent the pressurization of the glove box.

Load Lock Vent Vave

To be able to access the manual controls:
e Theload lock rough valve must be closed.
e Theload lock high vacuum valve must be closed.
e Theload lock gate valve must be closed

To open the vent valve:
e Conditions to access manual controls must be met as above.

To close the vent valve:
e Conditions to access manual controls must be met.

Gate Vave

To be able to access the manual controls;
e Thevent valve must be closed.
e Therough valve must be closed.

To open the gate valve:

e The purge valve must be closed.

e Theforeline valve must be closed.

e Therough valve must be closed.

e Either (A) Atmosphere pressure setpoints for both the cryo and gate valve must be
met (cryo CG2SP3 and chamber CG1SP3) i.e. they are both at atmosphere, or (B)
the cryo pump low temperature setpoint CTSPL1 is met and chamber cross-over
pressure setpoint CG1SP2 is met, i.e. the cryo pumpis at low temp, and the
chamber is at cross-over, ready for high vacuum pumping.
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To close the gate valve:
e Conditions to access the manua controls must be met.

NOTE: The gate valve will close automatically if:
e A changeinlogin occurs.
e ThePLC isfirst powered up (first scan closes the gate valve)
e Cryo pump low temperature setpoint CTSPL islost (temperature rises above
setpoint).
e The chamber cross-over pressure setpoint CG1SP1 is not met (pressure is higher
than cross-over)

Load Lock Gate Valve

To be able to access the manual controls:
e Theload lock vent valve must be closed.
e Theload lock rough valve must be closed.
e Conditionsto access Manual controls must be met

To open the load lock gate valve:

e Either (A) Atmosphere pressure setpoints for both the load lock and the chamber
must be met (load lock LLCGSP3 and chamber CG1SP3) i.e. they are both at
atmosphere, or (B) the load lock crossover pressure setpoint LLCGSP2 is met and
chamber cross-over pressure setpoint CG1SP2 is met, i.e. theload lock is at or
bellow crossover, and the chamber is at or bellow cross-over.

To close the gate valve:
e Conditions to access the manual controls must be met.
e The magnetic arm must be retracted.

NOTE: The gate valve will close automatically if:
e The chamber or load lock vent valves are selected and the magnetic arm is
retracted.

Rough Valve

To be able to access the manual controls:
e Thevent valve must be closed.
e The gate valve must be closed.
e The roughing pump must be turned on.

To open the rough valve:
e The chamber crossover pressure setpoint CG1SP1 must not be met (the chamber
pressure is higher than the cross-over pressure).
e The chamber door interlock is met (door isin position and sealed to the chamber
front face).
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To close the rough valve:
e Conditions to access the manual controls must be met.

NOTE: If the rough pump ison and the rough valve is open and the user then turns off
the rough pump, the rough valve is automatically closed.

Load Lock Rough Valve

To be able to access the manual controls:
e Theload lock vent valve must be closed.
e Theload lock high vacuum valve must be closed
e Theload lock gate valve must be closed.
e The roughing pump must be turned on.

To open the rough valve:
e Theload lock vent valve must be closed
e Theload lock gate valve must be closed.
e The roughing pump must be turned on.
e Theload lock crossover pressure setpoint LLCGSP1 must not be met (the load
lock pressure is higher than the cross-over pressure).

To close the rough valve:
e Conditions to access the manua controls must be met.

NOTE: If the rough pump is on and the load lock rough valve is open and the user then
turns off the rough pump, the load lock rough valve is automatically closed.

Purge Vave

To be able to access the manual controls:
e Theforeline valve must be closed.
e Thecryo pump must be off.
e The gate valve must be closed.
e The cryo pump regeneration temperature setpoint CTSP2 must be met (the cryo
temperature must be above this setpoint).

To open and close the purge valve:
e The conditions to access the manual controls must be met.

Foreline Vave

To be able to access the manual controls:
e The purge valve must be closed.
e Thecryo pump must be off.
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e Gate valve must be closed

To open the foreline valve:
e The cryo pump crossover pressure setpoint CG2SP1 must not be met (pressureis
higher than cross-over).
e The purge valve must be closed.
e The cryo pump must be off.

To closethe foreline valve;
e The conditions to access the manual controls must be met.

NOTE: If the rough pump ison and the foreline valve is open and the user then turns off
the rough pump, the foreline valve is automatically closed.

Chamber Door

NOTE: The user can belogged in as an operator or as a supervisor to access the door
controls.

To be able to access the manual controls:
e The chamber atmosphere pressure set point CG1SP3 must be met.

To open and close or seal the front door:
e The conditions to access the manual controls must be met.
e Thedoor must bein position in front of the chamber seal face, as indicated by the
door position switch. If the door isout of position the manual control displays
that it is, and the door will not seal (close), however it may be opened.

NOTE: In the event that air pressure islost while the door is out of position, it will move
to the seal position. If this occurs, the door should not be slid on the door tracks or
damage to the o-ring seal on the door may occur. Once air pressure is restored to the
system the door can be opened or moved to the unsealed position, allowing it to slide.

Cryo pump

To be able to access the manual controls:
e The purge valve must be closed.
e Theforeline valve must be closed.
e The gate valve must be closed.

To start the cryo pump:
e The cryo pump crossover pressure setpoint CG2SP1 must have been met at |east
onetime. Pressureisalowed to increase after the pump is turned on until the
Cryo pump regeneration pressure setpoint CG2SP2, at which point the pump is
turned off automatically and a fault is shown.
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e The cryo pump temperature must be higher than the cryo pump room temperature
setpoint, CTSP3 (interlock is met), OR lower than the cryo pump low temperature
setpoint, CTSP1 (interlock is met) for the cryo pump to turn on.

To turn the pump off:
e The conditions to access the manual controls must be met.
e The gate valve must be closed.

NOTE: If the temperature in the cryo pump rises above the cryo pump low temperature
setpoint CTSP1, the cryo pump will automatically turn off. If this occurs the cryo pump
will then need to be left to warm up above the cryo pump room temperature setpoint
CTSP3 before it can be started again. 'Y ou may purge the pump after the temperature
has risen higher than the cryo pump regeneration temperature setpoint CTSP2 to speed up
the process. Traditionally the user will want to regenerate the cryo pump if the
temperature shows much higher than 12 or 13 Kelvin.

The contactor to operate the pump has an overload on it that turns off the pump if it
draws excessive current. |f the contactor turns off the pump an alarm is shown. The
pump current may exceed the overload if it isworking to hard and running hot, or if a
mechanical problem has occurred such as a motor seizing or a bearing failure.

Rough Pump

To be able to access the manual controls:
e Themanual controls are always available in manual mode.

To turn on the rough pump:
e Theforeline valve must be closed.
e Therough valve must be closed.

To turn off the rough pump:
e The conditions to access the manual controls must be met.

NOTE: The rough pump has atimer that starts as soon asitisturned on. Thetimeris
hard coded for 2 hours, and then the rough pump is turned off automatically if the user
has forgotten to turn it off in manual mode. The timer also closes both the rough valve
and the foreline valve if they are open.

The contactor to operate the pump has an overload on it that turns off the pump if it
draws excessive current. If the contactor turns off the pump an alarm is shown. The
pump current may exceed the overload if it isworking to hard and running hot, or if a
mechanical problem has occurred such as a motor seizing or a bearing failure.
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Chapter 5 —Main Page Items

Alarm Window

The alarm window can display up to three active alarms or faults. If an alarm occurs a
pop up box will appear in the center of the screen first.

Date  Time Message Status =i
15/06/3 01:44:0¢ Low Air Pressure Fault Alarm !
History

&
3

The user needs to acknowledge the alarm, and then resolve it. After the alarm has been
resolved, clicking on the reset button will reset the alarm. All alarms must be
acknowledged before they can be reset.

— T—

= i ==

Alarm Meszsage:; Acknowledge |
Low &ar Presszure Fault Caricel | ‘
Alarm Decurred at: |'| H/0B/2005 01:44:04
|
Pricrity; |Meu:|ium
RESET FAULT

All acknowledged alarms are stored in the alarm history as shown below.
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The alarm history page pops up if the alarm history button is clicked on in the alarm bar.
All alarms and their status are shown here. Clicking the clear button under the alarm
history will clear the alarm history.

i sy L=
=]
Date and Time | Message | Priorit | Status -
03/25/2003 Gate Valve is Faulted Cleared Cleared
03/25/2003 Front, Side and Rear Panel Faulk Cleared Cleared
03/25/2003 Front, Side and Rear Panel Fault Acknowledged - User Unknawn
03/25/2003 aate Yalve is Faulted Acknowledged - User Unknown
03/25/2003 aate Yalve is Faulted Medium Alarm
03/25/2003 Front, Side and Rear Panel Fault Medium Alarm
03/25§2003 Auto vent Inkerlock Faulk Cleared Cleared
03j25j2003 Ak least one of the Interlocks are not m Acknowledged - SuperUser
03/25/2003 Ak least one of the Interlocks are not m Medium Alarm
03/25/2003 MAJOR gSyskem Is Shutting Down Alarm | Acknowledged - SuperUser
03/25/2003 Auta Ve Interlack Faulk Cleared Cleared -
03/25/2003 MAJOR - Syskem Is Shutting Down Alarm C Cleared
03/25/2003 At least one of the Interlocks are nat m Acknowledged - SuperUser
03/25/2003 Al least one of the Interlocks are not m Medium Alarm
03/25/2003 MAJOR - System Is Shutting Down Alarm Medium Alarm
03/25/2003 MAJOR - System Is Shutting Down Alarm <l Cleared
03/25j2003 MAJOR - System Is Shutbing Down Alarm Acknowledged - SuperUser
03/25j2003 MAJOR. - System Is Shutbing Down Alarm Medium Alarm
03/25j2003 MAJOR - System Is Shutting Down Alarm Cl Cleared
03/25/2003 MAJOR - Syskem Is Shutting Down Alarm Acknowledged - SuperUser
03/25/2003 MAJOR - Syskem Is Shutting Down Alarm Mediurm Alarm
03/25/2003 Rough Pump Has Timed Out Faulk - Restart Cleared
03/25/2003 MAJOR - Syskem Is Shutting Down &larm C Cleared
03/25/2003 MAJOR - System Is Shutting Down Alarm Acknowledged - SuperUser
03/25/2003 Rough Pump Has Timed Out Fault - Restart Acknowledged - SuperUser
03/25/2003 Rough Purmp Has Timed Out Faulk - Restart Medium Alarm
03/25§2003 MAJOR - System Is Shutting Down Alarm Medium Alarm
03/25/2003 09:51: MAJOR. - System Is Shutting Down Alarm Cl Cleared
03/25/2003 09:51: Rough Purmp Has Timed Out Faulk - Restart Cleared
03/25/2003 09 Rough Pump Has Timed Out Faulk - Restart Acknowledged - SuperUser
03/25/2003 0951 MAJOR. - Syskem Is Shutting Down Alarm Acknowledged - SuperUser
03/25/2003 0951 MAJOR - Syskem Is Shutting Down Alarm Mediurm Alarm
03/25/2003 09:51: Rough Pump Has Timed Out Faulk - Restart Mediurm Alarm
03/25/2003 09 Rough Pump Has Timed Out Fault - Restart Cleared
03/25/2003 09;36; MAJOR - System Is Shutting Down Alarm <l Cleared
03/25/2003 0936 MAJOR - System Is Shutting Down Alarm Acknowledged - SuperUser
03/25/2003 09 Rough Purmp Has Timed Out Faulk - Restart Acknowledged - SuperUser
03/25/2003 09 Rough Purmp Has Timed Out Faulk - Restart Medium Alarm
03/25/2003 09 MAJOR - Syskem Is Shutbing Down Alarm Medium Alarm
03/25/2003 08 Front, Side and Rear Panel Fault Cleared Cleared
03/25/2003 08 Front, Side and Rear Panel Fault Acknowledged - SuperUser
03/25/2003 08:41: Front, Side and Rear Panel Fault Mediurn Alarm %
AodnAlnnns AC.n, i P e L Tirmimed S B mille Pk Flnmnd
| vl

This dialog box opens, and if clear is selected, the alarm history page will now be blank.

CLEAR ALARM HISTORY
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Legend

Legend...

PUMPS VALVES
@ = Stopped @ = Closed
() = Running ()= Open
() = Faulted (_) = Faulted

The legend for the status dots beside each component is located at the bottom of the main
page.

lon Gauges

The chamber ion gauge is a Granville-Phillips Series 354 Mini-lon® vacuum gauge. A
second similar gauge measures pressure in the load lock. These gauge modules supply an
analog signal representing the pressure. More information on these gauge modulesis
included in their operation manual, which isincluded in the appendix of this manual.

10N GAUGE (T o]

CONVYECTRON ([Torr)

" CHAMBER |

ION GAUGE (Ton)

The pressure is displayed on the main control pagein Torr. If you click on the pressure
display on the main control page the control box pops up. Here adial displays the analog
voltage of the gauge, where 0-10 volts represents the full scale. Also displayed are the
degas button, and the manual power (filament on/off) button for the gauge itself.
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B CHAMBER 10N GUAGE ) —_Load Lock ION Gauge Guage

When the gauge is on, avoltage is displayed, usually between 2to 7 volts. If the voltage
reads O, the gauge itself is not powered, or possibly disconnected. If avoltage of 10 volts
is shown, the gauge is powered, but the filament is off. The gauge is automatically turned
on by the PL.C when the pressure indicated by the chamber Convectron® gauge is 2.9 x
10 Torr or less. The ion gauge cannot measure pressure much higher than this value, and
the gauge automatically turnsitself off to protect the filament at a dightly higher pressure
than this. If the gauge turns off, usually due to a sudden burst of pressure in the chamber,
the manual power needs to be turned back on to start the filament. The gauge can take up
to 10 seconds to come on and register a pressure.

The degas button turns on the gauge filament degas. This cleans the filament and
provides more accurate pressure readings at lower pressures (less than 5.0 x 10”7 Torr).
The degas function isonly available if the user islogged in as Supervisor, and the system
isin manual mode. When degasis selected, filament power isincreased by the gauge
module, and pressure values will fluctuate. The degas runs for two minutes, during
which time the manual power button isinoperable. It is recommended that the chamber
pressure reading be lower than 5.0 X 10°® before degassing the filament. The gauge will
automatically turn itself off if the pressure reading goes above 5.5 X 10 Torr during a
degas process. |f this occurs, the degas function will stop, and the gauge filament will
need to be manually turned on again. Y ou can then try again, or let the chamber pump to
alower pressure before attempting to degas once more. The gaugeis factory calibrated
to read nitrogen.

Convectron® Gauges

The chamber Convectron® gauge is a Granville-Phillips Series 275 Mini-Convectron®
non-linear analog output module. A second similar gauge measures pressure in the cryo
pump. A third ssimilar gauge measures pressure in the load lock. These gauge modules
supply an analog signal representing the pressure. This voltage is manipulated by a
number of equations, and the resulting pressure values are displayed on the main system
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screen. More information on these gauge modules isincluded in their operation manual,
which isincluded in the appendix of this manual.

CONVECTRON [Torr]

P
T o] et —
10N GAUGE [Ton] FORELINE [ CONVECTRON [Tom)
VALVE

CONVECTRON [Tom])

These gauges measure pressure from atmosphere to 1.0 x 103 Torr. If the gaugeis
carefully zeroed, it is capable of measuring pressures down to 1.0 x 10 Torr. Pressures
lower than 1 x 10™ Torr cause the gauge to read off scale, however the gauges are always
on.

If you click on either of the cryo, chamber or load lock Convectron® pressure displays on
the main control page a control box pops up. Thisdisplay represents the analog output of
the gauge as 0-10volts (full scale). A zero voltage would indicate the gauge is
disconnected. Voltages greater than .38 are pressure readings. The gauges are factory
calibrated to read nitrogen.
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Shutter Control & Deposition Control

The shutter control and deposition control button islocated on the bottom left of the main
screen.

This button pops up the manual shutter control page.

| MANUAL SHUTTER CONTROL |

ENABLE SUBSTRATE
ROTATION (") SOURCE #6
%\ SHUTTER
cLose |

PO SOURCE #5
‘ﬂl SHUTTER

-
| ¥/ SHUTTER
S oren |

_ ' e || [~ SOURCE #3
CLOSE v - & S SHUTTER

EAVETED SOURCE #7

SHUTTER

ENABLE
DISABLE

i

DEPOSITION
CONTROL
METHOD

SOURCE #10
SHUTTER ¥

open i

cLose [l
SAMPLE

) SHUTTER SooErER | O it - BN

OPEN : CE #

sS0U
T || — O WU TER

1 - ; OPEN

| II .=Closed ®=Open O=Faulted e

SOURCE #2
SHUTTER

When the system isin manual mode, the user can operate the source and substrate
shutters and enable the substrate rotation simply by clicking on the open and close
buttons for each shutter or the enable and disable buttons for the rotation. This alows for
the testing and adjustment of these components, if required it also allows the user to
move shutters out of the way to remove and load sources. The Sigma override section of
the sampl e shutter control box allows the user to override the Sigma software control of
the sampl e shutter and keep the sampl e shutter closed for testing purposes. Click the
close button to override Sigma and close the shutter. The shutter will stay closed
regardless of whether the Sigma software attempts to open it or not. The cancel button
stops the override.

Also displayed on this screen is the deposition control method button. Clicking on the
button opens the pop up box shown below.
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DEPOSITION CONTROL METHOD

HDR#1

SIGMA i ESCK SHGMA ESCK

The deposition control method allows the selection between control of any of the organic
sources through a manual temperature control using the ESCK temperature controllers or
through the Sigma software using the Sigma deposition control software. If the user
wishes to control a source using an ESCK, the Sigma software must first be used to select
the source. Any process that is assigned to the desired source may be used, and the
deposition is actually run in manual mode with no power output. Switching the control to
E5CK removes the control signal connection from the Sigma software and replacesiit
with the control signal from the ESCK. The HDRs are the actual SCR units that control
the primary side voltage to the transformers that drive the sources. HDR#1 controls
organic sources 1-3, and HDR#2 controls organic sources 4-6. The sources are selected
by relays controlled by signals the Sigma software sends to the PLC. Rates will till be
shown in the Sigma software when controlling using the ESCK s and a specific thickness
can be set and controlled to in the manual mode of the Sigma software. Sigmawill end
the deposition at the desired thickness if the user wishes. Manua mode will not work
unless the user specifies athickness. A very large thickness can be entered if thicknessis
not a parameter the user wants to control to while doing an ESCK controlled deposition.

Source Detail

The source detail button displays the source overview detail page.

SOURCE
DETAIL
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SOURCE OVERYIEW DETAIL

Source # (Output 72, Source Index 6)

Source #8 (Output #3, Source Index 7)

Source #9 {Output #3, Source Index 9)

|Source #10 (Output #4, Source Index 10)

urce Index1)

ws bo enter 5 ource ¢ antents. Sources. i-\.wé use | KP4 }.ranﬁformaxs with a4 ¥ secondary capable of 250 Amps. k
ansformers with a9 V secondary capable of 167 Amps. :

TOOLING FACTOR CALCULATION: - _
Hew Factor= [M-éasufed’-Tﬁ:{ehao sg (A':ctual)__‘.u“ Theotetical Thickness (SICMAY] Odgiﬂaliro\ﬁﬂh'_g?act'or

This page primarily helps the users keep track of what material iswhere at any time. The
text in each black text box identifies the material at each location. The text can be
modified by clicking on the red arrows. The sensor numbers are noted as well as
information for the Sigma software such as source outputs and index numbers. Other
notes and the often-used new tooling factor calculation are also noted on the page.

t .

MITROGEN GAS ARGON GAS

System Gas
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The system gasis selectable in manual mode between argon and nitrogen. Simply click
on the gas arrow to display a pop up box with the selection.

SYSTEM GAS SYSTEM GAS

ARGON
SELECTED

When nitrogen is selected the arrow on the main screen is blue, and the gas is noted as
nitrogen. Note that all the gauges on the system will be affected globally by the gas
selection. The pressure calculations for each gas are entirely different, and incorrect
pressures will be displayed if the wrong gasiis selected.

Chamber Light

DUPONT MULTI DEPOSITION

CHAMBER
LAMP

By clicking on the light bulb on the main chamber the pop up the box above is shown.
Clicking on the top or bottom side of the toggle switch turns the light on or off.
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Cryo pump Temperature

The cryo pump on the system has a diode inside it to measure internal temperature. This
diode iswired to a Lakeshore Cryotronics Model 211 temperature monitor. This monitor
ismounted in the electrical rack of the system frame where a display shows the current
temperature in the cryo pump. More information about this temperature monitor can be
found in its equipment manual. A copy of the manual is found in the appendix section.
The 211 temperature monitor sends out an analog signal representing the temperature in
the cryo pump to the PLC. The SCADA software then aso displays the temperature on
the main system page.

TEMP

The temperature is displayed in Kelvin. The cryo pump diode is capable of measuring
temperatures down to 10 Kelvin. Room temperature is about 293 K. All of the cryo
pump temperature setpoints are interpreted from the analog signal from the 211.

ABORT

The abort button is used to stop any sequence in case of emergency. Note that thiswill
close al valvesincluding the gate valve, and stop any active deposition process. A
confirmation dialog box will pop up if the button is clicked.

Abort Button

ABORT PROCESSI

ARE YOU SURE YOUWISH TO
ABORT THE ACTIVE AUTO SEQUENCE?




CHAPTER 5 MAIN PAGE ITEMS

Login/ Logout / Change Password

Every time the SCADA software is started the user isrequired to login. Click on the
login button to display the login screen.

i [
Pazsword: I Lancel |
Keyboard... |

There are two levels of user allowed on the system. There are operators and supervisors.
Operators do not have access to manual mode. They can only operate the system using
auto modes.

x
|Jzers: Close |

e
Supervizor Supervizor Add.

kA adify... |
Delete |
j Fepboard,.. |

— User Attributes:
Eill H &rmes IDperatDr
[Eiry I &nmes IDperatDr
Eagsrand | ********

EnTEatiEt; I ******** Stare I
Security Level I Operatar j Cancel |

Supervisors have access to al the system controls, and they can change operator
passwords and add other operators. Thereisaspecial password required to

change supervisor passwords or add supervisors. Thereis no need to logout unless you
are a supervisor and you want to leave the machine to an operator.




angstrom
engineering

SYSTEM COMPONENT INFORMATION
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Diese Betriebsanleitung hat Gultigkeit fur folgen-
de Pumpen:

-FO 0009 A
-FO 0018 A
-FO 0030 A

Diese Vakuumpumpen sind nach dem neuesten
Stand der Technik und den anerkannten sicher-
heitstechnischen Regeln gebaut. Dennoch kén-
nen bei unsachgeméaRer Installation oder nicht
bestimmungsgeméalem Betrieb Gefahren und
Schéden entstehen.

These installation and operating instructions are
valid for the following pumps:

-FO 0009 A
-FO 0018 A
-FO 0030 A

These vacuum pumps have been manufactured
according to the latest technical standards and
safety regulations. If not installed properly or not
used as directed, dangerous situations or da-
mage might occur.

Ce manuel d'installation et de maintenance est
valable pour:

-FO 0009 A
-FO 0018 A
-FO 0030 A

Ces pompes avide sontfabriquées selon les plus
récents standards techniques et reglements de
sécurité connus. Une mauvaise installation ou
une utilisation non conforme aux recommanda-
tions peut étre dangereuse ou entrainer des dom-
mages.

Diese Betriebsanleitung ist vor der
Installation und Inbetriebnahme der
Vakuumpumpe unbedingt zu lesen und zu
befolgen.

It is mandatory that these operating in-
structions areread and understood prior to
thevacuum pump installation and start-up.

Il est impératif que ce manuel d'instruc-
tions soit lu et compris avant de mettre
en marche lapompe avide.

Hersteller:

Ateliers Busch S.A.
Zone industrielle

CH 2906 Chevenez
Schweiz

Telefon: 032/4760200
Fax: 032/4760399

Manufacturer:

Ateliers Busch S.A.
Zone industrielle

CH 2906 Chevenez
Switzerland

Phone: 032/4760200
Fax: 032/4760399

Constructeur:

Ateliers Busch S.A.
Zoneindustrielle

CH 2906 Chevenez
Suisse

Téléphone: 032/4760200
Fax:032/4760399
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1. Sicherheit

Diese Vakuumpumpen sind nach dem Stand der
Technik und den anerkannten sicherheitstechni-
schen Regeln gebaut. Dennoch kdnnen beiunsach-
gemaRer Installation oder nicht bestimmungsge-
méRem Betrieb Gefahrenund Schéden entstehen.

1. Safety

These vacuum pumps have been manufactured
according to the technical standards and safety
regulations. If notinstalled properly or notused as
directed, dangerous situations or damage might
occur.

1. Sécurité

Ces pompes a vide sont fabriquées selon les
standards techniques et reglements de sécurité
connus. Une mauvaise installation ou une utilisa-
tion non conforme aux recommandations peut
étre dangereuse ou entrainer des dommages.
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Flissigkeiten und Feststoffe dirfen nicht
in die Pumpe gelangen.
Nichtgeeignetfuraggressive Gaseund fir
ziindféahige Gemische.

Im Zweifelsfall unbedingt Riicksprache mit
lhrer értlichen Busch-Vertretung halten.

Liquid and solid particles must not enter
the pump.
Nottobeusedtoevacuateaggressivegases
or ignitable gas mixtures.

In case of doubt consult your local Busch
Agency.

Des liquides et des particules solides ne
doivent pas entrer dans lapompe.

Ne doit ni étre utilisée avec des gaz ou
mélanges de gaz agressifs, ni mélanges
inflammables.

En cas de doute, veuillez consulter votre
AgenceBuschlocale.

Sicherheitshinweise

Indieser Installations- und Betriebsanleitung wer-
den jeweils vor den betreffenden Handlungs-
schritten Sicherheitshinweise genannt. Diese Hin-
weise sind unbedingt zu beachten.

Anwendung

Diese Vakuumpumpen sind fiir den Einsatz im
Feinvakuumbereich konzipiert. Sie kénnen fir
das Fordern von sauberem und trockenem Gas
verwendetwerden.

Andere Medien dirfen nicht geférdert werden.
Wenden Sie sich im Zweifelsfall an Ihre ortliche
Busch-Vertretung.

Safety advice

In these operating instructions safety measures
are stated before each step. It is imperative that
these safety precautions are observed.

Application

These vacuum pumps are designed for use inthe
fields of fine vacuum. They can be used to
evacuate dry and neutral gas.

Other agents should not be transported. In case of
doubt, please contact your local Busch-Agency

Indications de sécurité

Dans ce manuel d'installation, différentes indica-
tions de sécurité sontmentionnées. Il estimpéra-
tif que ces indications soient suivies.

Application

Ces pompes avide sontcongues pour une utilisa-
tion dans le domaine du vide fin. Elles peuvent
étre utilisées pour aspirer du gaz sec et neutre.

Certains produits ne doivent pas étre aspirés par
les pompes; en cas de doute, consulter votre
Agence Busch locale.
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Fig. 4.1 FO 0030 A
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Befestigungschrauben (FO 0009-0018 A)
Befestigungschrauben (FO 0030 A)

Cover

Eye bolt
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Electrical box with an operating hour counter
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Baseframe (FO 0030 A)

Fixing screws (FO 0009-0018 A)

Fixing screws (FO 0030 A)
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Bride d'aspiration
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Socle de base (FO 0009-0018 A)

Socle de base (FO 0030 A)

Vis de fixation (FO 0009-0018 A)

Vis de fixation (FO 0030 A)
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Pos. 4

Pos. 3
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Bewegliche Spirale
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Gasauslass
Gaseinschluss
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Fixed scroll
Rotating scroll
Gas inlet

Gas outlet
Gas pocket
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Spirale fixe

Fig. 5.1

Verdichtungsvorgang
Compression cycle
Cycle de compression

Spirale orbitale
Aspiration
Refoulement
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2.Funktionsprinzip und Arbeitsweise

Die Spiral-Vakuumpumpe Fossa besteht im
wesentlichen aus einer feststehenden und einer
beweglichen Spirale. Beide Spiralen greifen
wahrend der Drehbewegungineinander und bilden
sichelférmige Gasraume. Dabei wird durch die
exzentrisch kreisende Spirale das Gas
kontinuierlich verdichtet und zum Zentrum der
Spiralen gefordert, wo sich der Gasaustrittbefindet.

2. Principle of operation

Fossa scroll vacuum pumps mainly consist of a
fixed scroll and a rotating scroll when rotating both
scrolls form crescent shaped gas products. By
the eccentrically rotating scroll the gas is
compressed continuously and conveyed to the
center of the spirals and therefore to the gas outlet.

2. Principe de fonctionnement

Le mécanisme de la pompe a spirales Fossa est
constitué d'une spirale fixe etd'une spirale orbitale
entrainée. Le déplacement orbital de la spirale
entrainée compresse continuellementle gaz etle
dirige vers le centre de la pompe. L'aspiration se
situe al'extérieur, alors que I'échappement passe
par le centre du mécanisme de la pompe.
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Fossa Spiral-Vakuumpumpen enthalten keinerlei
Schmier-, Dicht- oder Getriebedl. Nur die Lager
und die Wellendichtungen sind gefettet.

Ein Ansaugsieb schitzt die Pumpe vor dem
Ansaugen von grof3eren Partikeln (Fig. 15.1).

Der Antriebsmotor ist mit einem Betriebsstunden-
zahlerausgeristet.

3. Ausfuhrungen

Die Pumpenkennzeichnung gibt das Nenn-
saugvermogen und den Konstruktionsstand an:

Beispiel: FO 0018 A

FO = Vakuumpumpe Fossa
0018= Nennsaugvermogen 18 m®h (50Hz)
A = Konstruktionsstand

Falls Sie Fragen zur Anwendung und Ausfihrung
haben, wenden Sie sich bitte an lhre oértliche
Busch-Vertretung.

4. Transport und Verpackung

Die Vakuumpumpen werden im Werk auf Funk-
tion Gberprift und fachgerecht verpackt. Achten
Sie bei der Annahme der Pumpe auf Transport-
schaden.

Fossa scroll vacuum pumps contain neither
lubricating, sealing nor gear oil in the pumping
chamber. Only bearings and shaft seals are
greased.

Ameshis installed at the pump’s inlet to prevent
bigger particles from entering into the pump (Fig.
15.1).

The pump motor is equipped with an operating
hours counter.

3. Versions

The pump description states the nominal flow rate
and the construction level:

Example: FO 0018 A

FO = FossaVacuum pump
0018 = Nominal suction capacity 18 m%/h (50Hz)
A = Construction level

If you have any questions about applications
and models, please contact your local Busch
Agency.

4. Transport and packing

The vacuum pumps pass a rigorous test in the
factory and are packed carefully to avoid trans-
port damage. Please check packing on delivery
for transport damage.

Les pompes a spirales Fossa ne contiennent
aucun fluide d'étanchéité ou de lubrification.
Seuls les roulements et les joints d'arbres sont
graisseés.

Labride d'aspiration de lapompe estéquipée d'un
tamis quiempéche les grosses particules d'entrer
dans la pompe (Fig. 15.1).

Le moteur de la pompe est équipé d'un compteur
horaire.

3. Versions

Les indications suivantes définissent le débit de
pompage et la génération de la pompe:

Exemple: FO 0018 A

FO = Pompe avide Fossa
0018=  Débit nominal aspiration 18 méh (50 Hz)
A = Génération

Pour tout renseignement complémentaire con-
cernantl'application oulaversion, contacter votre
Agence Busch locale.

4. Transport et emballage

Les pompes a vide sont testées et controlées
dans notre usine avant d'étre soigneusement
emballées. Veuillez vérifier lors de la réception
gue I'emballage n'aie pas subi de dommage pen-
dant le transport.
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Die Saug- und Abluftanschliisse sind mit Stopfen
verschlossen, damit wahrend des Transportes
kein Schmutzin die Pumpe gelangen kann. Diese
Stopfen missen vor Inbetriebnahme der Pumpe
entferntwerden.

Die Pumpe kannander Ringschraube (Fig. 4.1.2)
angehobenwerden.

Das Verpackungsmaterialistnach den geltenden
Bestimmungen zu entsorgen bzw. wiederzuver-
wenden.

Diese Betriebsanleitung ist Bestandteil der Liefe-
rung.

5. Inbetriebnahme

Die Einhaltung der Reihenfolge der hier be-
schriebenen Arbeitsschritte ist fur eine
sicherheitsgerechteund funktionssichereInbe-
triebnahmeunbedingterforderlich.
Die Inbetriebnahme darf nur von geschultem
Fachpersonal durchgefiihrtwerden.

5.1 Aufstellung

Die Vakuumpumpe ist komplett auf einen Grund-
rahmen (Fig. 4.1.6 fir FO 0009/ 0018 A,Fig. 4.1.7
fur FO 0030 A) montiert. Die Pumpe kann somit
entweder Uberall ohne Befestigung auf waage-
rechtem Untergrund aufgestellt werden oder mit
Befestigungschrauben (Fig. 4.1.8 fur FO 0009/
0018 A, Fig. 4.1.9 fir FO 0030 A) fixiert werden.

The inlet and outlet ports are sealed with plugs
so that no dust can penetrate during transport.
The plugs must be removed before starting the
vacuum pump.

The pump can be lifted from the packing using
the eye bolt (Fig. 4.1.2).

Packing materials should be disposed of accor-
ding to environmental regulations.

These operating instructions are part of the
consignment.

5. Start-up

Itis essential to observe the following instruc-
tions step by step to ensure a safe start-up.

Start-up may only be carried out by trained
specialists.

5.1 Setting-up

The vacuum pump is delivered with a baseframe
(Fig. 2.1.6 for FO 0009/ 0018 A, Fig. 2.1.7 for FO
0030 A; Fig. 1). It can be placed either on an
horizontal surface without fixing or locked with
fixing screws (Fig. 2.1.8 for FO 0009/ 0018 A,
Fig. 2.1.9 for FO 0030 A; Fig. 1).

Alalivraison, les brides d'aspiration et de refoule-
mentsont protégées par des bouchons qui évitent
la pénétration de saletés pendant le transport.
Avant de connecter la pompe a la tuyauterie de
vide, enlever ces bouchons.

La manutention de la pompe peut se faire a l'aide
d'un anneau de levage (Fig. 4.1.2).

Les matériaux d'emballage doivent étre éliminés
selon leslois envigueur ou doivent étre réutilisés.

Ce manuel fait partie de notre envoi.

5. Démarrage

Il estimpératif de suivre pas a pas les recom-
mandations suivantes pour assurer un démar-
rage correct de lapompe.

Ledémarragedoit étreréaliséuniquement par
un personnel qualifié.

5.1Préparation

La pompe est montée sur un socle de base (Fig.
4.1.6 pour FO 0009/ 0018 A, Fig. 4.1.7 pour FO
0030A). Elle peut étre placée directement surune
surface plane et horizontale sans fixations addi-
tionnelles oufixée par 4 vis de fixations (Fig. 4.1.8
pour FO0009/0018A, Fig. 4.1.9 pour FO0030A).
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Folgende Umgebungsbedingungen miissen ge-
gebensein:

Umgebungstemperatur: 5-40°C
Umgebungsdruck = Atmosphére

Um ein Uberhitzen der Pumpe zu vermeiden, ist
stets auf genugend Frischluftzufuhr zu achten.

5.2Drehender Ansaug-und Austrittanschlisse

Die Pumpe wird mit waagrechter Anordnung der
Ansaug- und Austrittanschlisse geliefert (siehe
Fig. 4.1). Je nach Bedarf des Kunden kann dieser
die Ausrichtung der Anschlisse auf einfache
Weise &ndern, indem der Rahmen (Fig. 9.1.2) der
Pumpe nach folgender Anleitung gedreht wird :

Die Pumpe seitlich auf die Haube legen (Fig.
4.1.1)

Die zwei Befestigungsschrauben (Fig. 9.1.1)
des Rahmens (Fig. 9.1.2) an der Pumpe
entfernen.

Den Rahmen um 90° drehen, um die Ansaug-
und Austrittsanschlisse in die vertikale Posi-
tion zu bringen.

Den Rahmen (Fig. 9.1.2) mit den zwei Befesti-
gungsschrauben (Fig. 9.1.1) wieder an der
Pumpe befestigen.

Die Pumpe wieder aufrichten.

The following operating environment must be
observed:

Ambient temperature:

Ambient pressure = Atmosphere

5-40°C

In order to avoid overheating of the pump, an
undisturbed freshair-flow to the pump is necessary.

5.2 Change of theinlet and outlet connec-
tions position

The pump is delivered with inlet and outlet con-
nections in horizontal position (see Fig. 4.1).
Dependant on application the customer can
easily change the position of connections by
turning the frame (Fig. 9.1.2) according to the
following steps:

- Lift pump into vertical position cap side (Fig.

4.1.1), turn it to cap side

- Unscrew and remove the two screws (Fig. 9.1.1)
which secure the frame (Fig. 9.1.2) to the body
of the pump

- Turn pump through 90°, so that the inlet and
outlet connections are in vertical position

- Use the two screws (Fig. 9.1.2) to secure the
frame (Fig. 9.1.1) to the pump.

- Turn pump in the horizontal position

La pompe doit fonctionner dans I'environnement
suivant:

Température ambiante: 5-40°C
Pression ambiante = pression atmosphérique

Pour éviter un échauffementanormal de lapompe,
il faut prévoir une ventilation suffisante.

5.2 Changement de position des brides
entrée/sortie

Alalivraisonde lapompe, les brides d'aspiration
et de refoulement sont montées en position
horizontale (voir Fig. 4.1). Selon son implanta-
tion, le client peut changer avec facilité la posi-
tion des brides en tournant le socle (Fig. 9.1.2).
Procéder comme suit:

- Mettre lapompe en position verticale coté capot
(Fig. 4.1.1)

- Dévisser etenlever les deux vis (Fig. 9.1.1) qui
fixent le socle (Fig. 9.1.2) au corps de pompe

- Tourner lapompe de 90° pour amener les brides
d'aspiration et de refoulement en position verti-
cale

- Utiliser les deux vis (Fig. 9.1.2) pour fixer le
socle (Fig. 9.1.1) sur la pompe.

- Reposer la pompe en position horizontale
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5.3 Ansaug- und Austrittanschliisse

Der Anschluss an den Saugflansch kann tber
einen vakuumdichten, flexiblen Schlauch oder
durch Rohrleitungen erfolgen.

Verengungen in den Anschlussleitungen sind zu
vermeiden, da sonstdie Saugleistung vermindert
wird. Die Nennweite der Anschlussleitungen muss
mindestens dem Querschnittdes Saugflansches
der Pumpe entsprechen.

Achten Sie darauf, dass sich keine Fremdkorper
oder Flussigkeiten in der Ansaugleitung befinden.
Diese kdnnen die Vakuumpumpe zerstoren. Die
Abgasleitung immer so anbauen, dass kein
Kondensatin die Pumpe gelangen kann (Gefalle,
Siphon).

Um den Ricklauf des Prozessgases in den
Prozess zu vermeiden, empfehlen wir Ihnen, an
der Ansaugseite eine Riickschlagklappe oder ein
Absperrorgan einzubauen.

5.3 Inlet and outlet connections

The inlet flange can be connected with a
vacuumtight flexible hose or pipe.

Restriction of the pipes must be avoided in order
not to decrease the displacement of the pump.
The nominal diameter of the pipes has to be at
least the same as the diameter of the vacuum
pump’s inlet flange.

No foreign particles or liquids must enter the inlet
line, as they could damage the vacuum pump.
Always connect the exhaust pipe in a manner, so
that no condensate can enter the pump (slope,
siphon).

In order to avoid process gases flowing back into
the process, we recommend you insert a non-
return valve or a shut-off device must cristalled
at the inlet flange.

5.3Raccordement entrée/sortie

La bride d"aspiration peut étre raccordée par une
tuyauterie souple ou rigide étanche au vide.

Il faut éviter les restrictions de tuyauterie qui
diminuent les performances de la pompe.

Le diametre nominal doit étre au moins égal au
diameétre de la bride d'aspiration de la pompe a
vide.

Aucune particule solide ouliquide ne doit pénétrer
dans la pompe, ce qui pourrait 'endommager. Il
faut l'installer de fagon a ce qu'aucun condensat
ne puisse entrer dans la pompe (siphon, pente).

Pour éviter le retour des gaz du procédé dans le
procédé, nous recommandons de monter un clapet
anti-retour ou un organe d'arréta l'aspiration.

Schrauben Verschraubung |Sauganschluf Abluftanschlu
1 Screw Connection Inlet connection Outlet connection
Vis Raccordement |Bride d'aspiration [Bride de refoulement
Rahmen 1 KF-DIN 28403 KF-DIN 28403
2 Frame FO 0009 A DN 16 DN 10
Cadre 5
f IFO 0018 A DN 25 DN 16
Fig. 9.1 FO 0030 A DN 40 DN 16 / DN 25
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6. Elektroanschluss

Die Elektroinstallation darf nur von
einem Fachmanndurchgefiihrtwerden.
Bestimmungen nach EMV-Richtlinie 89/

336/ EWG und Niederspannungs-
richtlinie 73/ 23/ EWG, sowie die ent-
sprechenden EN-Normen sind ebenso
einzuhalten wie VDE/ EVU-Richtlinien bzw.
ortliche oder nationale Vorschriften. Der Be-
treiber der Vakuumpumpe hat dem Hersteller
mitzuteilen,wenn elektrische oder elektroma-
gnetische Stérungen aus seinem Netz zu er-
warten sind.

1. Die Spannungs- und Frequenzangaben aufdem
Motorentypenschild miissen mitder Netzspannung
Ubereinstimmen.

2. Der Antriebsmotor ist nach VDE 0113 gegen
Uberlastung abzusichern.

3. Zum Anschluss des Motors mussen folgende

Schritte beachtenwerden:

- Den Deckel des Klemmenkastens entfernen (Fig.
4.15)

- Die Spannung und Frequenz der Stromversor-
gung kontrollieren

- Die Elektrokabel durch den Klemmenkasten
durchziehen

- Die Kabel gemaR ihrer vorliegenden Span-
nungsart anschlieBen (Fig. 11.1und 12.1)

6. Electrical connection

Electrical installation may only
be carried out by a specialist.
Regulations following EMV Di-
rective 89/336 EEC, low Voltage
Directive 73/ 23 EEC, and the
appropriate EN Standards have
to be applied as well as VDE/ EVU regulations
andlocal or national regulations. The operator
ofthevacuum pump mustinformthemanufac-
turer, if electric or electromagnetic interfe-
rence from his mains is to be expected.

1.Voltage and frequency on the nameplate of the
motor must match the supply voltage.

2. The drive motor must be protected against
overloads according to VDE 0113.

3. the following steps must be considered when
connecting the motor to the mains:

- Remove cover of the terminal box (Fig. 4.1.5)
- Check supply voltage and frequency

- Pass the electric cable through the terminal box

- Connect phase and earthwires, appropriate to
the voltage (see Fig. 11.1 and 12.1)

6. Raccordement électrique

L'installation électrique ne doit étre
effectuée que par un spécialiste. Les
directives 89/336/ CEE surlacompatibi-
lité électromagnétique, 73/ 23/ CEE sur
labassetension,ainsiquelesdirectives
VDE/EVUetlesréglementationslocales
doiventétrerespectées.L'utilisateurdelapom-
pe a vide doit informer le constructeur, si le
réseau estsusceptibledeprovoquerdesinter-
férences électriques ou électromagnétiques.

1. La tension et la fréquence indiquées sur la
plague signalétiqgue doivent correspondre aux
caractéristiques du réseau.

2.Lemoteur électrique doit étre protégé contre les
surcharges conformément a VDE 0113.

3. Pour raccorder l'alimentation du moteur,

procéder comme suit:

- Enlever le couvercle du boitier électrique (Fig.
4.1.5)

- Contrdler la tension et la fréquence d'alimen-
tation

- Passer le céble électrique a travers le bottier

- Brancher les fils du cable en fonction de la
tension d'alimentation (voir Fig. 11.1 et 12.1)
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- Den Deckel des Klemmenkastens schlieRen

4. Zur Prifung der Drehrichtung (bei Drehstrom-
motor) Pumpe kurz ein- und ausschalten.

Zur Kontrolle, ob Luft angesaugt wird, kann die
Handflache aufden Ansaugflansch gelegtwerden.
Eine andere Mdglichkeit besteht darin, die
Drehrichtung des Motors mit der angegebe-nen
Pfeilrichtung zur vergleichen (Fig. 12.1). Von der
Motorenseite aus gesehen ist die Drehrichtung
nach rechts, im Uhrzeigersinn.

Bei falscher Drehrichtung, bei Drehstrom:

-Zwei der drei Phasen umpolen.

- Close terminal box cover

4. To check the pump’s direction of rotation (for
three-phase motor), switch on the pump for a few
seconds. Verify that there is vacuum by putting
the palm of your hand on the inlet flange. Another
possibility is to compare the direction of rotation
of the motor with the direction indicated by the
arrow (Fig. 12.1). Looking at the motor fan cover,
the direction of rotation is clockwise.

In case of wrong direction of rotation in three-
phase current operation:

- reverse polarity of two of the three electrical

phases.

- Replacer le couvercle du boitier électrique

4. Pour vérifier le sens de rotation de la pompe
(pour moteur triphasé), la mettre sous tension
pendant un court instant.

Controler que la pompe aspire en approchant la
paume de lamain de labride d'aspiration. Un autre
moyen de contrdle est de comparer le sens de
rotation du moteur avec le sens de la fleche (Fig.
12.1). Vu du cbté moteur, le sens de rotation est
adroite (sens horaire).

Si le sens de rotation est faux pour le triphasé:

- inverser deux des trois phases d'alimentation

FO 0009 A, FO 0018 A

Wechselstromanschluss
Alternative current connection
Connexion monophasée

100-115V

Fig. 11.1

FO 0009 A, FO 0018 A

Wechselstromanschluss
Alternative current connection
Connexionmonophasée

220-230V

FO 0030 A

Wechselstromanschluss
Alternative current connection
Connexionmonophasée

100-115V

220-230V
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FO 0030 A

Dreieckschaltung
Triangle connection

Connexionentriangle
L3

Fig.12.1

w2 U1

FO 0030 A

Sternschaltung
Star connection
Connexion en étoile

w1

L2 L1

7. Betriebshinweise

Diese Vakuumpumpen sind fur das Férdern von
sauberen und trockenen Gasen bestimmt, die
weder aggressiv noch giftig sind. Nicht geeignet
fur zundfahige Gemische.

Andere Medien dirfen nicht geférdert werden.
Wenden Sie sich im Zweifelsfall an Ihre &rtliche
Busch-Vertretung.

7. Operation advice

These vacuum pumps can be used to evacuate
dry and neutral gases, which are not aggressive
or poisonous. Not to be used to suck off ignitable
gas mixtures.

Other agents must not be transported. In case of
doubt, please contact your local Busch Agency.

7. Conseils d'utilisation

Ces pompes a vide sont congues pour aspirer du
gaz sec et neutre qui n'est pas agressif. Ne pas
aspirer de mélanges explosifs.

Certains produits ne doivent pas étre aspirés par
les pompes. En cas de doute consulter votre
Agence Busch locale.

Flissigkeiten und Feststoffe dirfen nicht
in die Pumpe gelangen.
Nichtgeeignetfuraggressive Gaseund fur
ziindféahige Gemische.

Liquid and solid particles must not enter
the pump.

Notto be used to evacuate aggressive
gases or explosive gas mixtures.

Des liquides et des particules solides ne
doiventpasentrerdanslapompe.Nedoitni
étre utilisée avec des gaz ou mélanges de
gaz agressifs, ni mélanges explosifs.
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Vor dem Betreiben mit Prozessgas muss die
Vakuumpumpe kurz bei Atmospharendruck
(offener Saugflansch) betrieben werden, um
eventuell bei der Inbetriebnahme eingedrungene
Staubpartikel aus der Pumpe zu entfernen.
Diese Luftspllung sollte nach Stillstand weiter-
gefiihrtwerden.

8. Wartung

8.1 Reinigung des Siebes (Fig. 15.1)

Das Siebistregelmafig auf Verschmutzungen zu
Uberprifen. Eine Verschmutzung des Siebes kann
das Saugvermogen absenken. Gegebenenfalls
muss das Sieb gereinigt werden.

Die vier Schrauben, den Saugflansch und das
Siebentfernen.

Das Sieb mit Druckluft ausblasen und an-
schlieRend mitdem Saugflansch wieder einsetzen.
Der Sauganschluss muss sauber und luftdicht
sein.

8.2Reinigung des Gasballastventiles (option)
(Fig. 15.2, 15.3)

RegelmaRig uberprifen, ob das Gasballast

ansaugt. Falls keine Luft oder Stickstoff angesaugt

wird, muss das Gasballastventil abmontiert und

mit Druckluft ausgeblasen werden.

Before operating with process gases, run shortly
the pump at the atmospheric pressure to remove
the possible dusts accumulated in the pump
during the operation.

Purge the pump with air after use.

8. Maintenance

8.1 Cleaning of sieve (Fig. 15.1)

The mesh should be inspected regularly for dirt.
Soiling of the mesh can lower the flow rate. If
necessary clean it.

Unscrew the four screws, remove mesh and inlet
flange.

Blow mesh with compressed air. Reinstall mesh
and inlet flange.
Make sure the connection is in place and tight.

8.2 Cleaning of gas ballast valve (option)
(Fig. 15.2, 15.3)

Check regularly if the gas ballast valve works.

If no air or nitrogen enters correctly the gas bal-

last valve, remove it and blow it out with compres-

sed air.

Avant le fonctionnement de la pompe avec les
gaz du procédé, faire tourner la pompe a la
pression atmosphérique pendantun courtinstant
afin d'éliminer les éventuelles poussiéres accu-
mulées pendant le fonctionnement.

Rincer la pompe a l'air apres utilisation.

8. Maintenance

8.1 Nettoyage du tamis (Fig. 15.1)
IIfaut controler régulierementla propreté du tamis.
Un encrassement peut faire descendre le débit
d'aspiration. Au besoin, le nettoyer.

Dévisserles quatre vis, enlever labride d'aspiration
et le tamis.

Souffler ce dernier avec de I'aircomprimé. Remonter
le tamis et la bride en contrélant que la connexion
soit propre et étanche au vide.

8.2 Nettoyage du lest d'air (option)

(Fig. 15.2, 15.3)
Controler régulierement que le lestd'air aspire.
Si l'aspiration d'air ou d'azote ne se fait pas
correctement, démonter et nettoyer le lest d'air
avec de l'air comprimé.
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8.3Weitere Wartungsarbeiten

Um den sicheren Betrieb der Pumpe zu gewahr-
leisten, empfehlen wir, mindestens alle 8000
Betriebsstunden einen Service von Busch
durchfihrenlassen.

Dazu muss die Fossa Vakuumpumpe aus der
Anlage des Betreibers ausgebaut werden. Je
nach Anwendungsfall muss die Pumpe zuvor mit
Stickstoff gespiilt oder gereinigt werden. Dabei
sind alle fur das gefoérdete Medium relevanten
Sicherheitsvorschriften einzuhalten.

Der Betreiber muss entweder beim Versand der
Vakuumpumpe an die ortliche Busch-Vertretung
schriftlich bestatigen, dass die Vakuumpumpe
nur mitunbedenklichen Substanzenin Beriihrung
gekommen ist.

Oder er muss eine Unbedenklichkeitsbescheini-
gung ausfllen, in der auf eventuelle Gefahren
durch das geférderte Medium und auf die geeigne-
ten Schutzvorkehrungen hingewiesen werden
muss.

Die Vakuumpumpe ist mit der komplett ausge-
fullten Unbedenklichkeitsbescheinigung an die
ortliche Busch-Vertretung zu senden.

8.3 Additional maintenance

To guarantee safe operation, we recommend that
the pump is serviced by Busch at least every
8000 hours of operation.

For that the pump must be disconnected from
your installation. Dependent on application, the
pump must be cleaned or purged with nitrogen.
All safety precautions concerning the product
must be observed.

In case of return please send back with the pump
a written form which confirms that the pump only
was in contact with harmless substances.

Otherwise you must complete a certificate of no
danger in which however any incidental danger
and the corresponding safety measures must be
indicated.

The vacuum pump and the correctly completed
certificate of no danger must be returned to your
local Busch Agency

8.3 Maintenance additionnelle

Pour garantir le meilleur fonctionnement de la
pompe, nous recommandons d'effectuer un service
par la société Busch au minimum toutes les 8000
heures de service.

La pompe doit ainsi étre déconnectée de
I'installation de I'exploitant. Selon I'application, la
pompe doit étre avant tout rincée a I'azote ou
nettoyée. Les prescriptions de sécurité con-
cernant le médium pompé doivent étre
respectées.

Avant d'envoyer sa pompe, l'exploitant doit
confirmer par écrit a I'Agence Busch locale
gu'aucunes substances nocives ne sontentrées
en contact avec le pompe.

Dans les autres cas, il doit remplir un certificat
d'absence de risque qui informe des dangers
éventuels concernant le médium pompé et des
dispositions de sécurité a prendre.

La pompe a vide et le certificat d'absence de
risque entierementrempli sontaenvoyés avotre
Agence Busch locale.
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Fig. 15.2

Fig. 15.3

. Art.-Nr.
Sieb
Mesh Part-no. FO 0009 A FO 0018 A FO 0030 A
Tamis N° art.
O-Ring Sieb
O-Ring Mesh 0534 520 152 0534 520 153 0534 520 151
Jointtorique Tamis
Sauganschluss O-Ring
Inl_et conneptio_n O-Ring 0486 000 617 0486 000 673 0486 509 689
Bride d'aspiration Joint torique
Gasballastventil, Standard-Ausfiihrung (option) Gasballastventil, Stickstoff-Ausfiihrung (option) ~ Stickstoff
Gas ballast valve, standard version (option) Gas ballast valve, N2 version (option) N2
Lestd'air, version standard (option) Lest d'air, version azote (option) o Azote

00\

1000 T
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Servicetabelle Wartungsarbeit Zeitabstand

Service schedule Service job Interval

Tableau de maintenance Type d'intervention Périodicité

Sieb Reinigung Pkt. 8.1 | nach Anwendungen
Mesh Cleaning Pt. 8.1 according to applications
Tamis Nettoyage Pt. 8.1 selon applications
Gasballastventil  (option) Reinigung Pkt. 8.2 | ca. monatlich

Gas ballast valve (option) Cleaning pt. 8.2 app. monthly

Lestd'air (option) Nettoyage Pt. 8.2 env. mensuel
Kompletter Service Nur durch Busch Kundendienst nach 8000h
Complete service Only by Busch maintenance service engineer after  8000h

Service complet Seulement par notre service de maintenance Busch apres 8000h
Hauptzubehor Beschreibung

Principal accessories Description FO 0009 A FO 0018 A FO 0030 A
Accessoires principaux Description

Gasballastventil, standard-austinrung | um die Kondensation in der Pumpe zu vermeiden

Gas ballast valve, standard version| in order to avoid the condensation in the pump - 0916525267 0916525252
Lest d'air, version standard pour éviter la condensation dans la pompe

Gasballastventil, stickstoft-austarung | um die Kondensation in der Pumpe zu vermeiden

Gas ballast valve, N2 version in order to avoid the condensation in the pump - - 0916525251
Lest d'air, version azote pour éviter la condensation dans la pompe

9. Informationen

Weitere Informationen sendenwir Ihnen auf Anfra-
ge gerne zu. Verflgbar ist:

- Typenblatt Fossa FO
- Unbedenklichkeitsbescheinigung

9. Informations

We would be happy to supply further information
if needed, as follows:.

- Type sheet Fossa FO
- Certificate of no danger

9. Informations

Sur demande, nous vous ferons volontiers par-
venir les documents supplémentaires suivants:

- Documentation commerciale Fossa FO
- Certificat d'absence de risque
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Technische Daten

Technical data FO 0009 A FO 0018 A FO 0030 A
Caractéristiques techniques

Nennsaugvermogen 50 Hz| 150 I/min| 9 m3h | 5,25 c¢fm | 300 I/min| 18 m3h | 10,5 c¢fm | 500 I/min| 30 m%h | 17,5 cfm
Nominal displacement

Débit nominal 60 Hz| 180 I/min| 11 m%h | 6,5 ¢cfm [360 I/min| 22 m3h | 13 cfm |600 I/min| 36 m%h | 21 cfm

Enddruck
Ultimate pressure
Pression finale

<7,5-102 hPa (mbar)

<2,5-10°2 hPa (mbar)

<1,0-10 hPa (mbar)

Enddruck mit Gasballastventil (option)
Ultimate pressure with gas ballast valve (option)
Pression finale avec lest d'air (option)

<3,2-:10"2 hPa (mbar)

<1,7-10°2 hPa (mbar)

Motornennleistung

Nominal motor rating 50/ 60 Hz 0,2kwW /0,3 hp 0,37 kW /0,5 hp 0,6 kW /0,75 hp
Puissance nominale du moteur

Motornenndrehzahl 50 Hz 1500 min? 1500 mint 1500 mint
Nominal motor speed

Vitesse de rotation nominale 60 Hz 1800 min™ 1800 mint 1800 mint

Motorspannung
Motor supply voltage
Tension du moteur

1 x 200-230 V, 50/ 60 Hz
100-115 V, 50/ 60 Hz

1 x 200-230 V, 50/ 60 Hz
100-115 V, 50/ 60 Hz

3 x 200-240/346-415 V, 50 Hz
3 x 200-266/346-460 V, 60 Hz
1x 200-230V, 50/60 Hz
1x 100-115 V, 50/60 Hz

Schalldruckpegel (DIN 45635)

Sound level (DIN 45635) <58 dB (A) <60 dB (A) <65dB (A)
Niveau sonore (DIN 45635)

Gewicht ca.

Weight approx. 26 kg 32 kg 38 kg

Poids approx.
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. Defective gas ballast valve

No |[Troubles Causes/ check items Actions
- Incorrect direction of motor rotation - Reverse polarity of 2 phases of the power supply
- Suction pipe obstructed - Clean suction pipe

1 |Evacuation difficulties
- Leakage of suction pipe - Check suction pipe
. Inlet gauge obstructed . Clean or replace inlet gauge
. Leakage in vacuum system » Check vacuum system

Difficulty in obtaining the . - .
2 . - Condensate formation within pump - Put pump at atmospheric pressure
ultimate vacuum

- Defective seals - Let check the pump by Busch service
- The back pressure of pump is too high - Check discharge pipe

3 |Overload - Defective bearing - Let replace bearing by Busch service
- Pump contaminated by process residuals - Let check the pump by Busch service
.+ Ventilation around the pump is too low » Check the location of pump
» Pump contaminated by process residuals . Let check the pump by Busch service

4  |Heating of pump . Discharge pipe obstructed » Check discharge pipe
- Motor failure .+ Check motor
» Ambient temperature is too high » Check ambient temperature
. Discharge pipe obstructed . Check discharge pipe

5 |Anormal noise of pump . Incorrect direction of motor rotation - Reverse polarity of 2 phases of the power supply
» Pump contaminated by process residuals . Let check the pump by Busch service

) o - Suction of condensable vapors is too high | - Check process
6 |Condensation within pump

. Clean or replace gas ballast valve
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Mit dieser Konformitétserklarung im Sinne der EG-
Maschinenrichtlinie 98/ 37/ EWG Anhang Il A
erklart die Firma

dass nachfolgend beschriebene

In compliance with the EC Machinery Directive
98/ 37/ EEC, appendix Il a it is confirmed by

Ateliers Busch S.A.
Zone Industrielle
CH-2906 Chevenez

Rea. N° 10947

that following

Avec cette déclaration de conformité dans le sens
de la Directive Machines 98/ 37/ CEE, annexe I
A, l'entreprise

atteste que les

Vakuumpumpen: FO 0009 - 0030 A ‘

‘ Vacuum pumps: FO 0009 - 0030 A ‘

‘ Pompes a vide: FO 0009 - 0030 A

in Ubereinstimmung mit den EG-Maschinen-
richtlinie 98/ 37/ EWG , der EG-Niederspan-
nungsrichtlinie 73/ 23/ EWG, mit der Elektro-
magnetischen Vertraglichkeitsrichtlinie 89/ 336/
EWG, sowie den nachfolgend genannten Normen
und Vorschriften hergestellt worden ist.

Beauftragter innerhalb EG:

are manufactured in accordance to EC Machinery
Directive 98/ 37/ EEC, to EC low voltage standard
73/ 23/ EEC, to the Electromagnetic compatibility
Directive 89/ 336/ EEC and all standards listed
next page.

Mandadory within the EC:

Dr.- Ing. K. Busch GmbH
Schauinslandstrasse 1
D-79689 Maulburg

ont été fabriqguées conformément a la Directive
Machines 98/ 37/ CEE , a la Directive Basse
Tension 73/ 23/ CEE, a la Directive sur la
Compatibilité électromagnétique 89/ 336/ CEE,
de méme que selon les normes et prescriptions
indiquées a la page suivante.

Mandataire dans la CE

Hersteller / Manufacturer / Fabricant

'7//.,

René Gigon
Geschaftsfuhrer
General director
Directeur général

Beauftragter / Mandatory / Mandataire

e

Dr.-Ing. Karl Busch
Geschaftsfuhrer
General director
Directeur général
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Norm
Norm
Norme

Titel der Norm
Title of the norm
Titre de la norme

Harmonisierte Normen/ harmonized normes/ normes harmonisées

EN292-1 Sicherheit von Maschinen: Grundbegriffe, allgemeine Gestaltungsleitsatze; Teil 1 und 2
EN 292-2 Safety of machinery: Basic concepts, general principles for design; Part 1 and 2
Sécurité des machines; Notions fondamentales, principes généraux de conception; Partie 1 et 2
EN 294 Sicherheit von Maschinen: Sicherheitsabstédnde gegen das Erreichen von Gefahrenstellen mit den oberen GliedmalRen
Safety of machinery: Safety distances to prevent danger zones being reached by the upper limbs
Sécurité des machines, distances de sécurité pour empécher que les zones de danger soient atteintes par les membres supérieurs
Elektrische Ausristung von Maschinen; Teil 1
EN 60204-1 Electrical equipment of machines; Part 1
Equipement électrique des machines; Partie 1
Kompressoren und Vakuumpumpen; Sicherheitsanforderungen - Teil 1 und 2
EN1012-1 Compressors and vacuum pumps; Safety requirements; Part 1 and 2
EN 1012-2 Compresseurs et pompes a vide; Exigences en matiere de sécurité; Partie 1 et 2
Elektromagnetische Vertraglichkeit; Fachgrundnorm Stéraussendung; Teil 1 und 2
EN50081-1,-2 | Electromagnetic compatibility; Generic emission standard; Part 1 and 2
Compatibilité électromagnétique; Norme générique émission; Partie 1 et 2
Elektromagnetische Vertraglichkeit; Fachgrundnorm Storfestigkeit; Teil 1 und 2
EN50082-1,-2 | Electromagnetic compatibility; Generic immunity standard; Part 1 and 2

Compatibilité électromagnétique; Norme générique immunité; Partie 1 et 2

Nationale Normen/ national normes/ normes nationales

DIN 45635-13

Gerauschmessung an Maschinen (Verdrénger-, Turbo- und Strahlverdichter)
Measurement of airborne noise emitted by machines (Displacement-, turbo- and jet-compressors)
Mesure sonore sur les machines (compresseur volumétrique, centrifuge et faisceau)
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Safety

| ntroduction

On-Board products have been designed to provide extremely safe and
dependabl e operation when properly used. Safety precautions must be
observed during normal operation and when servicing the On-Board
system.

NOTE: Read this manual and follow these safety guidelines before
installing, operating, or servicing On-Board products.

War nings

A warning describes safety hazards or unsafe practices which could result
in personal injury or loss of life. A warning message is accompanied by a
symbol as described in the following paragraphs and is a so surrounded by
a box to attract your attention.

Toxic, Corrosive, Dangerous Gases, or Liquids

Toxic, corrosive, dangerous gases, or liquids which may be present in an

On-Board product could cause severe injury upon contact. Make sure the
».@ following precautions are taken when handling toxic, corrosive, or
dangerous gases.

1. Alwaysvent toxic, corrosive, dangerous gases, or liquidsto a
safe location using an inert purge gas.
2. Clearly identify toxic, corrosive, dangerous gases, or liquids on

containers used to store or ship equipment after such exposure.

Flammable or Explosive Gases

Flammable or explosive gases which may be present in an On-Board
product could cause severe injury if ignited. Make sure the following
precautions are taken when handling flammable or explosive gases:

1. Alwaysvent flammable or explosive gases to a safe location

using an inert purge gas.

2. Do not ingtall a hot filament type vacuum gauge on the high
vacuum side of theisolation valve. Thiscould be an ignition source
of flammable gasesin On-Board products.

S1
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High Voltage

High voltage el ectric shock can cause severeinjury or loss of life. Takethe
following precautions to prevent high voltage risks:

1. Disconnect the high vacuum pump system from all power
sources before making electrical connections between system
components or before performing troubleshooting and mainte-
nance procedures.

High Gas Pressure

High gas pressure may be present within high vacuum pump systems and
can cause severe injury from propelled particles or parts.

1. Do not modify or remove the pressure relief valves, either on
the On-Board pump or within the helium compressor.

2. Always depressurize the adsorber to atmospheric pressure before
disposing.

3. Always bleed the helium charge down to atmospheric pressure
before servicing or disassembling the self sealing couplings.

Cautions

A caution describes safety hazards or unsafe practiceswhich could resultin
egui pment damage.

Cryopump Oxygen Procedures

/8N

When oxygen is used as a process gas, the following precautions should be
taken:

WARNING

Combustion supported by oxygen in the cryopump could cause
severe injury when oxygen isused as a process gas. Special precau-
tions described in the following text should be taken.

1. Insurethat there are no sources of ignition (e.g. hot filament
vacuum gauges) on the cryopump side of the high vacuum
valve operating during the warming or venting of the
cryopump.
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Perform inert gas purge regeneration cycles at flow rates recom-
mended for cryopumps.

Regenerate as frequently as practical to minimize the amount of
oxidizer present in the cryopump.

It is standard practice in the vacuum industry that any system

exposed to richer-than-air oxygen levels should be prepared for

oxygen service per the manufacturer’s recommendations, including
use of oxygen service lubricating oils in roughing pumps.

WARNING

Explosion occurring from ozone in the cryopump could cause seyere
injury. Ozone can be present as a by product of oxygen processgs. If
ozone is present, special precautions described in the following text
must be taken.

Ozone may be unknowingly produced in an ionizing process (e.g. sputter-
ing, etching, glow discharge). Explosive conditions may exist if ozone is
present, especially during the warming of the cryopump. Signs of ozone’s
presence are:

1.

Crackling, popping sounds (as in electrical arcing) occurring
within the first few minutes of a regeneration cycle.

Gas venting from the cryopump during regeneration may have a
pungent smell, similar to that present in an arc welding operation or
after an electrical storm.

NOTE: A changein process may increase the amount of ozone present.

If ozone is present, the following precautions must be taken:

1. All of the above oxygen precautions must be followed. The

required regeneration frequency is dependent upon flow and
process conditions. Daily regeneration may be required. Call
CTI-CRYOGENICS for assistance.

Reduce the oxygen mixture to the lowest level the process will
allow.
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Section 1 - Cryopump Description

| ntroduction

Thismanual providesinstructions for installing, operating and servicing
the Cryo-Torr 100, 7, 8, and 8F Cryopumps. If you are installing or
operating a high-vacuum system you should also have the appropriate
Compressor manual that appliesto your particular system.

The manuals cover two basic components. the cryopump, compressor, and
the controller where applicable. Each manual presents information for
installation, operation and servicing of that component. A manual is
shipped with each system component (cryopump, compressor, and
controller). When you purchase a system, you will receive the three
manuals necessary for system installation, plus aloose-leaf binder with
index tab separators allowing you to compile a complete indexed system
notebook.

The Cryo-Torr High-Vacuum Pump System provides fast, clean pumping
of all gasesin the 103 to 10-1° torr range. It operates on the principle that
gases can be condensed and held at extremely low vapor pressure,
achieving high speeds and throughputs at the cryogenic temperatures of the
operating cryopump.

The cryopump is areliable rugged unit that requires a minimum of
servicing. The cryopump exposes no moving parts, operating fluids, or
backing pumps to the working vacuum; the possibility of contamination is
eliminated.

Figure 1-1 shows cutaway views of the cryopumps. The Cryo-Torr 8F
cryopump isvirtually identical in operation to the Cryo-Torr 8 and is of a
flat pump design that offers adimensional alternative when vertical space
islimited. The Cryo-Torr 8F cryopump is available with gas and electrical
connectorsfacing in either aleft or right direction to match your piping and
electrical interface.

I nstallation, Operation, and Service I nstructions

Installation, Operation, and Service Instructions for your Cryo-Torr
vacuum pump provide complete and easily accessible information. All
personnel with installation, operation, and servicing responsibilities should
become familiar with the contents of these instructions to ensure safe,
reliable, and efficient cryopump performance.

____________________________________________________________________________________________________________________|
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Table 1-1: Weight (Approximate)

Shipping Weight
Cryopump Lbs. Kg
Lbs. Kg
Cryo-Torr 100 22 10 30 11
Cryo-Torr 7 25 11 32 14.5
Cryo-Torr 8 45 20 50 23
Cryo-Torr 8F 42 20 47 21

Table 1-2: Pumping Speeds (L iter /Second)

Cryopump Water Air Hydrogen Argon
Cryo-Torr 100 1,000 350 480 285

Cryo-Torr 7 3,600 1,000 1,000 850

Cryo-Torr 8 4,000 1,500 2,500 1,200
Cryo-Torr 8F 4,000 1,500 2,200 1,200

Table 1-3. Crossover (Maximum GasBurst)

Cryopump Torr-Liters
Cryo-Torr 100 40

Cryo-Torr 7 50

Cryo-Torr 8 150
Cryo-Torr 8F 150

____________________________________________________________________________________________________________________|
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Cryo-Torr 100, 7, 8 and 8F High-Vacuum Pumps Description
|

Table 1-4: Condensable Gases Capacity (Argon, Nitrogen, Oxygen, Etc.)

Cryopump Standard Liters Torr-Liters
Cryo-Torr 100 90 68,400

Cryo-Torr 7 350 266,000

Cryo-Torr 8 1,000 760,000
Cryo-Torr 8F 1,000 760,000

Table 1-5: Hydrogen Gas Capacity

Hydrogen Partia . .
Cryopump Pressure (Torr) Standard Liters Torr-Liters
Cryo-Torr 100 5x 108 1 760
Cryo-Torr 100 5x10° 2 1,520
Cryo-Torr 7 5x 108 2 1,520
Cryo-Torr 7 5x 10° 4 3,040
Cryo-Torr 8 5x 108 6 4,560
Cryo-Torr 8 5x10°% 12 9,120
Cryo-Torr 8F 5x 108 4 3,040
Cryo-Torr 8F 5x 10° 8 6,080
Table 1-6: Argon Throughput (Maximum)
Cryopump SCC/Minute Torr-Liters/Second
Cryo-Torr 100 75 0.95
Cryo-Torr 7 75 0.95
Cryo-Torr 8 700 8.9
Cryo-Torr F 700 8.9

______________________________________________________________________________________________________________________________________|
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I nterface Connections

Helium Supply and Return Lines

« 10 ft. (3 m) each with 1/2-inch self-sealing couplings (longer
lengths, elbows and tees available)

Cold-head Power Cable

* 10 ft. (3 m) (longer lengths available)

Temperature Sensor
* Hydrogen-vapor-pressure gauge

» Diode temperature sensor connector mates with Amphenol
P/N 48-16R-10-55/48-23-41

Accessory Port Connection (Roughing)
» Supplied by CTI-CRYOGENICS
*  NW-25 ISO-KF flange

* With clamp and blank flange

Regener ation Purge Fitting
« Supplied by CTI-CRYOGENICS
» Parker CPI ULTRASEAL SIZE 6
* With plug and nut
NOTE: The cryopump may be operated in any position.

____________________________________________________________________________________________________________________|
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NOTE: Thedimensionsin Table 1-7 are basic interfacing dimensions
required for cryopump installation. If additional dimensions are required,
contact your sales representative or the Order Processing Department to
obtain an interface drawing for your particular cryopump.

Table 1-7: Interface Dimensions

Cryopump . A . B , C . D . E
(in./mm) (in./mm) (in./mm) (in./mm) (in./mm)
Cryo-Torr 100
(Metal Seal) 12.9 (328) 9.4 (152) 6 (152) 3.9(99) 10 (256)
(1SO) 12.8 (323) 9.3(235) 5.12 (130) 3.9(99) 10 (256)
Cryo-Torr 7
(1SO) 13.25 (337) 9 (229) 9.5 (130) 7.9 (200) 11.8 (300)
(ANSI) 13.25 (337) 9 (229) 11 (279) 7.9 (200) 12.6 (320)
(UHV) 13.25 (337) 9 (229) 10 (254) 7.9 (200) 12 (307)
Cryo-Torr 8
(ANSI) 20.7 (526) | 13.8(351) 11 (279) 8 (203) 14.5 (370)
(Metal Seal) 20.7 (526) | 13.8(351) 10 (254) 8 (203) 14.5 (370)
(URHV) 20.7 (526) | 13.8(351) 10 (254) 8 (203) 14.5 (370)
(1SO) 20.7 (526) | 13.8(351) 9.5 (240) 8 (203) 14.5 (370)
Cryo-Torr 8F
(ANSI) 22.6 (574) | 15.8(402) 11 (279) 8 (203) 14.5 (370)
(1SO) 21.8 (555) 15 (381) 9.5 (240) 8 (203) 14.5 (370)

NOTE: Cryo-Torr 8F depth dimensionis7.1in. (179.6 mm) approximate.

____________________________________________________________________________________________________________________|
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Cryo-Torr 100, 7, 8 and 8F High-Vacuum Pump Installation and Service Instructions

Section 2 - Inspection

Packaging of the System

A Cryo-Torr High-Vacuum Pump System is packaged in three separate
cartons. Table 2-1 lists the contents of each carton, as they relate to these
two compressor applications. Note that an Installation, Operation, and
Service Manual isincluded in cartons for the high-vacuum pump,
compressor and controller; each manual covers the component packagedin
that carton.

When installing a Cryo-Torr High-Vacuum Pump System,

CTI-CRY OGENICS recommends that as you unpack a component; then
perform an inspection and the necessary tasks for system installation for
the component according to the manual (included with the component).
Final system installation and operation will be performed following
procedures in the cryopump manual (8040240).

The Cryopump

On receipt, remove the cryopump from its shipping carton and inspect the
cryopump for evidence of damage. Report any damage to the shipper at
once. Also, retain the shipping cartons for use in storage or return
shipment.

Inspect the cryopump for damage by examining the following:

1. Overall exterior.

Mounting flange and its sealing surfaces after removing the protec-
tive cover.

3. Louver assembly of the 80K condensing array. Replace the protec-
tive cover.

NOTE: If you are already familiar with the details of cryopump
installation, proceed directly to Section 3 - Quick I nstallation and Start-
up so your cryopump can be made operational quickly. If not, proceed to
Section 4 - Installation of this manual for detailed installation procedures.

____________________________________________________________________________________________________________________|
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Inspection
|

Table 2-1: Product Carton Contents

Carton Compressor Used Manual
Labels 8200 8500 Number
Cryo-Torr Cryopump Cryopump 8040240
Compressor | - | mmmee 8040242
8200 Compressor |  ------ 8040353
------ 8500 Compressor 8040251
Accessories | Maintenance Tool Maintenance Tool |  ---—---
Kit and Accessories, | Kit and Accessories,
P/N 8140000K 001 P/N 8140000K 001

____________________________________________________________________________________________________________________|
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Cryo-Torr 100, 7, 8 and 8F High-Vacuum Pump Installation and Service Instructions

Section 3 - Quick Installation and Start-up

Many Users are already familiar with the details of cryopump, controller,
and compressor installation, and basic operation. This section presents the
installation and start-up steps in summary form so that the cryopump can
be made operational quickly. Figures 3-1 and 3-2, present summary
procedures for quick installation and start-up. Each step in thetableis
followed by areference to the location in the Manual where detailed
information isgiven. Figure 3-3 shows the interconnections between the
cryopump and the 8200 Compressor.

This Section is merely designed to get your system running. No attempt is
made here to present detailed procedures for installing and operating your
system. Detailed information is covered in Section 4 and Section 5.

Mount the cryopump to Connect cold head power
vacuum System cable from the
(Refer to Page 4-1) — cryopump to the
controller or compressor
+ (Refer to Page 4-3)
Connect roughing +
system, purge gas Connect the compressor main
system and vent pipe power cable to the power
to cryopump source
(Refer to Page 4-1) (Refer to Page 4-3)
Connect the helium-gas supply YOUR SYSTEM IS NOW
and return lines between the READY FOR
cryopump and the compressor
(Refer to Page 4-2) OPERATION
* Start the system by using the
Connect the input power cable system power
to the compressor ON/OFF switch
(Refer to Page 4-3) (Refer to Page 5-2)

Figure 3-1: Summary of Proceduresfor Quick Installation and Start-up

____________________________________________________________________________________________________________________|
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Unpack and Unpack and
Unpack and inspect inspect tool kit
Inspect compressor and
cryopump accessories
Carton B
Carton A Carton C
Install cryopump to
vacuum system:
¢ Connect vent pipe
» Connect rough pump
» Connect purge gas
| J
Connect cryopump to
compressor:
L p{ * Connecthelium-gasreturn |g—

and supply lines
» Check helium pressure

Y

8200 or 8500 Compressor

Electrical connection of compressor and cryopump:
» Connect cold head cable from compressor to
cold head
» Connect compressor input power cable to main
power source

Start
System

Figure 3-2: Block Diagram for System Installation
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CTI-CRYOGENICS
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Figure 3-3: Cryopump Interconnection
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Section 4 - Installation

Mounting the Cryopump to the Vacuum System

Your cryopump may be installed in any orientation.

Before mounting the cryopump to a vacuum system, an isolation valve
(Hi-Vac valve) must be installed between the cryopump and vacuum
chamber as a meansto isolate the cryopump from the chamber.

To install the cryopump to the vacuum system, refer to Figure 3-3, and
proceed as follows:

1. Remove the protective cover from the main flange of the
cryopump.

2. Clean all sealing surfacesand install the O-ring or metal seal gasket
as appropriate.

3. Mount the cryopump to the Hi-Vac valve or vacuum chamber
mounting flange. Be sure all mounting bolts are secure.

Connecting to Roughing Pump

The roughing pump system connects to the cryopump accessory port. The
port will accept an SO NW-25 flange.

Connect the roughing pump system to the accessory port of the cryopump
using aroughing line with the largest inside diameter possible to minimize
the roughing time required during start-up procedures prior to normal
operation.

WARNING

Do not install a hot-filament-type vacuum gauge on the cryopump side
of the roughing valve; it could be a source of ignition for flammable
gases.

The installation of aDV6M thermocouple (TC) gauge is acceptable
providing you install the roughing valve and the TC gauge between the
roughing pump system and cryopump. Install the TC gauge and roughing
valve as close as possible to the cryopump. A distance of 4 to 6 inches
from the cryopump accessory port is desirable.

P/N 8040240 4-5



CTI-CRYOGENICS

HELIX TECHNOLOGY CORPORATION

Installation
I

A molecular sieve roughing trap to minimize oil backstreaming from your
roughing pump system may be installed in the roughing pump line near the
roughing pump. The trap must be properly maintained.

Connecting Purge Gas

Connect your purge gas supply to the purge gas heater and purge valve.
Adjust the supply pressure to operating pressure of 40 psig minimum and a
maximum operating pressure of 100 psig maximum; thiswill allow for the
desired purge gas flow rate for the most efficient regeneration.

Connecting a Vent Pipe

The cryopump pressure relief valve (shown in Figure 1-1) may be vented
directly into the room or can be connected to a vent pipe.

WARNING

If toxic, corrosive, or flammable gases are pumped, a vent pipe must be
connected to the cryopump relief valve and directed to a safe location.

£\ When connecting avent pipe to your cryopump, a 1.30 inch diameter x
& 1.38 inch long volume around the relief valve must remain open.

(Vent pipe adapters are available from CTI-CRY OGENICS (P/N
8080250K 008).

Connecting the Cryopump to the Compressor

Make the connections between the cryopump and compressor. Refer to
Figure 3-3, while making the component interconnections.

1. Remove al dust plugs and caps from the supply and return

lines, compressor, and cryopump. Check all fittings.

Connect the helium-gas return line from the compressor helium-

gas return connector to the helium-gas return connector on the

cryopump.

Connect the helium-gas supply line from the compressor helium-

gas supply connector to the helium-gas supply connector on the

cryopump.

4. Attach the supply and return line identification decals
(CTI-CRY OGENICS supplied) to their respective connections.

N

w
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5. Verify proper helium static pressure by confirming that the helium
pressure gauge on the compressor reads 245-250 psig (1690-1725
kPa) in an ambient temperature range of 60 to 100°F (16 to 38°C).

If the indicated pressure is higher than 250 psig (1725 kPa), reduce the
pressure as follows:

1. Remove the flare cap from the gas charge fitting located on the
rear of the compressor.

2. Open the gas charge valve very slowly. Allow a slight amount of
helium gas to escape until the helium pressure gauge reads 250 psig
(1725 kPa).

3. Close the gas charge valve and reinstall the flare cap.

If the indicated pressure is lower than 245 psig, (1690 kPa), add helium gas
as described ifection 7 - Adding Helium Gas.

Connecting Power Cables

CAUTION

The power switches on the compressor must be in the OFF positionjoefore
making any and all electrical connections.

Do not connect the compressor to its power source until all connectipns
have been made between the components of the high-vacuum pum
system.

1. Check to ensure the compressor main power cable is properly
connected to the compressor.

2. Check to ensure the cold-head power cable is properly connected to
the cold head and compressor.

3. Check to ensure the controller or compressor main power cable is
properly connected to the main power source.

4. Your system is now ready to operate.

______________________________________________________________________________________________________________________________________|
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Multi-Cryopump Installation Using 8500 Compressor

NOTE: Contact the CTI-CRYOGENICS, U.SA. Application Engineering
Department (1-800-447-5007) for specific hardware and gas pressure
requirements before installing your multiple cryopumps and the 8200 or
8500 Compressor. If you have installed your cryopumps and desire to
establish the static pressure for your system, refer to proceduresin this
section.

Installation with 8200 Compressor

To establish the appropriate gas charge pressure of amultiple (2) cryopump
(Cryo-Torr-100) and 8200 Compressor installation using interconnecting
lines totaling more than 10 feet (on either the supply or return side),
proceed as follows:

1. Connect the multiple cryopump system as shown in Figure 4-1.
This figure depicts atypical multi-cryopump installation with
an 8200 Compressor. Note that the components are helium
connected in parallel (all supply fittings piped together).

2. Check the static charge of the system and add or discharge helium
gas asrequired to bring the static pressure to 245-250 psig (1690-
1725 kPa). (Follow the procedures as described in Section 7 -
Adding Helium Gasto add helium or Connecting the Cryopump
to the Compressor in this section, to discharge helium).

3. Start the system.

4. Approximately 10 minutes after start-up, note the pressure on the
return gauge on the helium compressor. Adjust the pressure by
adding or discharging helium to 85-95 psig (585-655 kPa).

5. Allow the system to run until both cryopumps have attained a tem-
perature less than 20K.

6. Again adjust the pressure asin step 4 above, until the return gauge
in the compressor isreading 105-115 psig (725-780 kPa).

7. Shut off the system and allow it to reach room temperature (approx
imately 3 hours without regeneration). Note the static pressure in
the system. It should not exceed 255 psig (1755 kPa). Thisthen
becomes the static pressure of your multiple cryopump installation.

|
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I nstallation with 8500 Compr essor

Figure 4-2 depicts a typical multi-cryopump installation with an 8500
Compressor. As shown in thisfigure, an electrical power cableis
connected from the compressor to each cold head; also, the components
are helium connected in parallel (all supply fittings piped together).

Listed below are multiple combinations of Cryo-Torr 100, 7, 8 and 8F
high-vacuum pumps that can be driven by the 8500 Compressor.

Table 4-1: 8500 Compressor/Cryopump Combinations

Cryo-Torr 100 | Cryo-Torr 7 | Cryo-Torr 8/8F Total
1 - 1 2
2 - 1 3
3 - 1 4
2 - - 2
3 - - 3
4 - - 4
5 - - 5
- 1 1 2
- 2 1 3
- 3 1 4
- 2 - 2
- 3 - 3
- 4 - 4
- 5 - 5
- - 2 2
- - 3 3
1 - 3 3
- 1 2 3

|
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To establish the helium gas charge pressure of a multiple cryopump
installation using interconnecting lines longer than ten feet, proceed as
follows:

Interconnecting the Cryo-Torr high-vacuum pump components.

2. Attach ahelium bottle, regulator, and charging line to the com-
pressor.

3. Turnon the system power ON/OFF switch. If the remote energiz-
ing feature isinstalled, place the remote ON/OFF switchesto on so
the cold heads will run.

4. Notethe helium pressure gauge reading immediately after start-up.
If should read 50-100 psig (345-690 kPa).

5. If necessary add helium gas, or reduce the helium gas pressure.

6. Allow the cryopumps to operate until a cooldown temperature of
20K or lessis reached.

Adjust the helium pressure if necessary until the helium pressure
gauge reads 80-100 psig (550-690 kPa) while the compressor is
operating.

7. Shut off the compressor and cryopumps. Allow the system to reach
ambient temperature; this usually takes approximately four to five
hours.

NOTE: Record the compressor static pressure in your operating log. This
isthe static pressure for your particular installation and should be used for
checking compressor performance or when troubleshooting the
installation.

8. Ensure that the helium charge valve on the compressor is tightly
closed. Then shut off the helium pressure regulator or the helium
bottle. Remove the charging line from the male flare fitting and
reinstall the flare cap.

____________________________________________________________________________________________________________________|
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Section 5 - Operation

Before Start-up

Before beginning system operation make certain all the stepsin the
inspection and instal lation procedures have been completed and confirmed.

Operating Log

It is advisable to create and maintain an operating log. The record will
assist in troubleshooting should problems arise. The log should include as
aminimum the following data: the cooldown time to 20K; the roughing
time to 50y; the time to base pressure at crossover; the time between
regeneration; and, the compressor pressure reading. These recorded values
are useful for future performance reference.

Rough Pumping (Preliminary Vacuum Pumping)

It is not necessary to rough pump the cryopump to very low pressures.
Experience has shown that a roughing pressure between 50 and 75
micronsisall that isrequired. This pressure can be measured with a
DV-6M thermocouple (TC) gauge mounted as close as possible to the
roughing port.

Rate-of-Rise (ROR)

Rate of pressure risein anewly installed cryopump is an important
measure of the tightness of your installation. Thisis obtained by closing
the roughing valve (see Figure 3-3) when the pressure has reached 50-75
microns. Observe the rate of pressure rise over the five-minute period. A
rise of lessthan 10 microns/ minute over afive-minute period (50 microns
total) isan indication of the integrity and cleanliness of the cryopump. If
thetotal ROR is greater than 50 microns, repurge the cryopump, check for
evidence of leaks, and repeat the roughing cycle and ROR.

NOTE: Such a procedure may be adapted to quickly check the integrity/
cleanliness of your process chamber.

____________________________________________________________________________________________________________________|
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Start-up and Cooldown

1

Before start-up confirm the following:
a. That the Hi-Vac valve to your vacuum chamber is closed.
b. That the pressurein your cryopump is approximately 100 microns.

Turn on the system power ON/OFF switch on the controller/com-
pressor.

Note the helium pressure and temperature reading during the initial
cooldown. Typical values during cooldown are givenin Table 5-1.
If the cryopump has not achieved a second stage temperature of
20K or lessin the time specified in Table 5-1 with the Hi-Vac valve
closed, refer to the Appendix B - Troubleshooting the
Cryopump.

When the cooldown temperature of 20K or lessisreached, the cry-
opump is ready for normal vacuum operation. An additional 30
minutes will often permit the cryopump to reach "bottom-out" tem-
perature.

Record the time that was required to reach 20K in your log; also
record the compressor return gas pressure at 20K. Thisvalue can
be useful for future evaluation of cryopump performance.

5-2
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Table5-1: Typical Pressure Variations During Cooldown and

Normal Operation (All Values Nominal)

Cryopump Compressor Norm nal Temperature HoVp
Model ) Helium : .
Model (Controller) Time Pressure Psig Indicator Reading
(Qty. Used) Modd (kPa)* Reading () | (Psia)
CT-100 8200 Before start-up 250 (1725) 300
(D] 120 mins. after start-up 275 (1895) 10-20 20
CT-7 8200 Before start-up 250 (1725) 300
(@b} 90 mins. after start-up 275 (1895) 10-20 20
CT-8 8200 Before start-up 250 (1725) 300
or 90 mins. after start-up 280 (1930) 10-20 20
CT-8F
Multiple 8500 Before start-up 200 (1380) 300
CT-100 120 mins. 65 (450) 20 20
Multiple 8500 Before start-up 200 (1380) 300
CT-8/CT-8F 120 mins. 95 (655) 10-20 20

*Center point of needle swing.

Normal Operation

The Cryo-Torr High-Vacuum pump system is designed to operate without

operator assistance.

Asan aid to evaluating performance it may be advantageous to record
basic parameters at aregularly scheduled period. Anideal timeisto
coordinate this practice with other maintenance items or whenever
regeneration is required. On new systems record this data at least on a
monthly basis.

Cryopump Oxygen Procedures

WARNING

Combustion supported by oxygen in the pump could cause severe
injury. When oxygen is used as a process gas, special precautions
should be taken.

P/N 8040240
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When using oxygen as a process gas, it is strongly recommended that as a
minimum, the following precautions be taken.

1

Follow all cryopump operating instructions including:

* Insure that there are no sources of ignition (e.g., hot filament
vacuum gauges) on the cryopump side of the Hi-Vac valve
operating during the warming or venting of the pump.

» Perform inert gas purge regenerations at flow rates recommended
for cryopumps.

Regenerate as frequently as practical to minimize the amount of
oxidizer present in the cryopump.

Provide proper and appropriate venting for the cryopump relief
valve to vent exhaust gases.

Any system exposed to richer-than-air oxygen levels should be pre-
pared for oxygen service per the manufacturer's recommendations,
including use of oxygen service lubricating oils in roughing pumps.

WARNING

Explosion occurring from ozone in the pump could cause severe igjury.
Ozone can be present as a by-product of oxygen processes. If ozgne is
present, special precautions described in the text below must be tgken.

Ozone may be unknowingly produced in an ionizing process (e.g.,
sputtering, etching, glow discharge). Explosive conditions may exist if
ozone is present, especially during warming of the cryopump. Signs of
ozone's presence are:

1.

Crackling/popping sounds (as in electrical arcing) occurring
within the first few minutes of regeneration.

Gas venting from the cryopump during regeneration may have a
pungent smell, similar to that present in an arc welding operation or
after an electrical storm.

NOTE: A changein process may increase the amount of ozone present.

If ozone is present, the following precautions must be taken, in addition to
those already mentioned.

1.

The required regeneration frequency should be increased
depending upon flow and process conditions. Daily
regeneration may be required. (Call CTI-CRYOGENICS for
assistance.)

5-4
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2. Reduce the oxygen mixture to the absolute lowest level the process
will allow.

3. Besurethat the system is properly vented to a scrubber or to asafe
area preferably outdoors.

Determining Crossover Pressure

Crossover isthat point in time when the pumping of a vacuum chamber is
switched from "rough” pumping to "high-vacuum" pumping. Rough
pumping brings the vacuum chamber pressure from one atmosphere (760
torr) down to a pressure of about 0.5 torr. At crossover the roughing valve
is closed and the high-vacuum valve opened bringing the vacuum chamber
down to apressure typically lessthan 106 torr. This momentary "pulse” of
gas and water molecules is cryo-condensed on the arrays of the cryopump.

To determine the maximum permissible CROSSOV ER PRESSURE (CP)
perform the following calculation using the CROSSOVER VALUES (CV)
for your Model cryopump shown in the table below and the actual
VOLUME OF YOUR CHAMBER (VC).

Table 5-2: Crossover Values (CV)

Cryo-Torr Torr-Liters
CT-100 40
CT-7 50
CT-8 150
CT-8F 150

Example: (For CT-8/8F)
(Volume of chamber = 100 liters)

CROSSOVER VALUE cv
CP = = —
VOLUME OF CHAMBER VC
150 torr-liters
CpP = = 1.5torr

100 liters

P/N 8040240
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NOTE: The calculated crossover pressure may not be optimized for your
system. To help prevent any backstreaming during the roughing of the
vacuum chamber, you should stop roughing at as high a pressure as
possible. The optimum crossover pressure for a vacuum chamber should
cause a very dlight rise in temperature with a rapid recovery. Increase the
roughing pressure in small increments (15 to 20%) until thisrisein
temperature is noted; then drop the value by a small amount (10%), this
will be the optimum pressure for that vacuum chamber.

Determining Cryopump Capacity for Condensable Gases

Cryopump capacity is defined as the total standard liters of a gasthat can
be accommodated within acryopump prior to regeneration. The number of
hours between regeneration cycles can be easily calculated in the case of a
continuous gas flow of a known gas species.

16.6xC

B
Duration of operation with a continuous gas flow (hours)
Gas flow (scc/min.)
Cryo-Torr capacity for the particular gas species being flowed
(std liters); refer to the following Table.

Owm>» >

Table 5-3: Condensable Gases Capacity (Argon, Nitrogen, Oxygen, Etc.)

Cryopump Standard Liters Torr-Liters
CT-100 90 68,400
CT-7 350 266,000
CT-8 1,000 760,000
CT-8F 1,000 760,000

Example: (For CT-8/8F)

For a sputtering application of continuously flowing argon gas at 70 scc/
min., the duration of continuous operation with this gas flow (between
regenerations) would be:

16.6 x 1,000 (std liters)
A = = 237 hours

70 (scc/min.)

5-6
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The number of crossover cycles between regenerations can also be easily
calculated when the crossover pressure and vacuum chamber volume are
known:

760,000 torr liters

N =
PxV
N = Number of crossover cycles
V = \olume of vacuum chamber (liters)
P = Pressure of vacuum chamber prior to crossover (torr)
(roughing pressure)
Example:

760,000 torr liters
N = = 5,060 cycles
1.5 (torr) x 100 (liters)

Cryopump Shutdown Procedures

Typically acryopump can be | eft in operation continuoudly if you are not
processing or not using the vacuum chamber, by ssimply closing the Hi-Vac
valve to isolate the cryopump from your vacuum chamber. You are now
able to load, unload, repair or replace components in the chamber and the
cryopump will be available for restart of the process as necessary.

If you are planning to shut down the cryopump it is recommended that the
cryopump be shut off and a gas purge be initiated and continued until the
cryopump hasreached room temperature. At thispoint it can be held under
positive pressure, and rough pumped prior to start-up.

Cryopump Storage

If the cryopump is stored while still attached to your vacuum system, the
cryopump vacuum vessel should be kept at slight positive atmospheric
pressure with dry nitrogen or argon.

If the cryopump is removed from your vacuum system, install the
protective cover on the mounting flange of the cryopump vacuum vessel
inlet before storage.

The remaining components of your Cryo-Torr high-vacuum pump systems
are fully protected during storage if kept under positive helium pressure

P/N 8040240

5-7



Operation CTI' CRYCX?]ENICS

HELIX TECHNOLOGY CORPORATION

and all component connections left connected. Periodically check the
helium supply pressure gauge on the compressor. |If the gauge reads below
245 psig (1690 kPa) for 8200/8300 or below 195 psig (1345) for 8500, add
helium as described in Section 7 - Adding Helium Gas.

Hazardous M aterials

WARNING

If the cryopump has been used to pump toxic or dangerous materials,
you must take adequate precautions to safeguard personnel. If such a
cryopump is shipped to a Product Service Department, clearly mark on

‘ al storage cartonsthe identity of the toxic or dangerous materialsto

which the cryopump has been subjected. All shipped equipment that
contains hazardous/toxic materials must conform to DOT regulations.

58 P/N 8040240



Cryo-Torr 100, 7, 8 and 8F High-Vacuum Pump Installation and Service Instructions

Section 6 - Regeneration

| ntroduction

CTI-CRYOGENICS

HELIX TECHNOLOGY CORPORATION

The cryopump periodically requires regeneration to return it to its original

operating capabilities.

Gases captured from a vacuum chamber and trapped in the cryopump
through condensation and cryo-adsorption are held primarily in an ice-like
form. Regeneration removes trapped gases through a process similar to

defrosting arefrigerator freezer compartment.

During regeneration the cryopump is warmed to room temperature or
higher, allowing trapped gases to change from a solid state to a gaseous
state and are thereby released from the cryopump through the pressure

relief valve to the atmosphere.

WARNING

BN
Toxic, corrosive, or flammable gases must be safely vented to prevent

harm to personnel and to avoid equipment damage. If alarge amount
A of oxygen has been cryopumped, refer to Section 5 - Cryopump
Oxygen Procedures.

When to Regenerate

The need to regenerate the Cryo-Torr high-vacuum pump as aresult of
saturation is afunction of the cryopump capacity and the process gas

throughput.

If the cryopump becomes incapable of maintaining a high-vacuum
(typically an increase in your vacuum chamber base pressure by a factor
greater than 10, even though the cold head and compressor unit are
operating satisfactorily), the cryopump requires regeneration.

It is recommended that your cryopump be regenerated on aregular
schedule coinciding with system maintenance, weekend system shutdown,
etc. A suitable timeinterval between regenerations can be determined by

experience.

P/N 8040240
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Dataaiding calculation of gas saturation levels may be obtained in Section
5 - Determining Cryopump Capacity for Condensable Gases.
Extended loss of electrical power (10 minutes or longer), system vacuum
failure, such as venting with a partially open vacuum isolation valve, and
operator error may necessitate cryopump regeneration.

NOTE: Short termelectrical outages of up to 10 minutes should not result
in the need to regenerate your cryopump.

Assisted Regeneration

Regeneration incorporating the use of heated dry inert purge gas (nitrogen/
argon) isthe preferred method of regeneration and will overcome the
unassisted regeneration technical difficulties by:

1. Minimizing the required time to bring the condensing and cryo-
adsorbing arrays to room temperature.

2. Reducing the time required to rough the cryopump because the dry
inert purge gas will minimize the amount of residual water vapor in
the 15K array.

3. Diluting hazardous gases and ensuring their removal from the cry-
opump housing.

Table 6-1: Required Accessoriesfor Assisted Regeneration

Description Part Number

Purge gas heater 8080250K020}
Purge gas solenoid valvg  8080250K023

To accomplish assisted regeneration with heated dry purge gas:

1. Closethe Hi-Vac isolation valve.

2. Shut off the cryopump using the system power ON/OFF switch on
the controller or the compressor.

3. Immediately introduce heated dry purge gas through the vacuum
vessel purge fitting at approximately 150°F (66°C) and at a flow
rate of 1-2 cfm. Allow the purge gas to vent through the "poppet"
relief valve.

4. Halt the gas purge when the condensing arrays reach 80°F (26 °C)
(300Kk).

____________________________________________________________________________________________________________________|
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5. When the condensing arrays reach ambient temperature, rough the
cryopump to an initial starting pressure, usually between 50 and
100 microns. After roughing, you can perform asimple check 1) to
ensure that your cryopump regeneration has been thorough, and 2)
that no air-to-vacuum leaks are present. The check iscalled a"rate-
of-rise" (ROR).

Upon completion of your roughing cycle (to 50 or 100 microns),
close the roughing valve and observe the "rate of pressure rise"
(ROR) over afive-minute period. The ROR should be lessthan 10
microns/minute over afive-minute period (50 micronstotal). If the
ROR is greater than 50 microns, repurge the cryopump, check for
evidence of leaks, and repeat the roughing cycle and ROR.

6. Close the cryopump roughing valve and start the cryopump.

7. Thecryopump isready for use when the second stage array reaches
atemperature of 20K or lower.

____________________________________________________________________________________________________________________|
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Section 7 - Maintenance Procedures

Scheduled M aintenance

The only scheduled maintenance required on the Cryo-Torr High-Vacuum
System is periodic replacement of the compressor adsorber per the
following schedule:

Table 7-1: Adsorber Replacement Infor mation

Replacement

Compressor Adsorber P/N Interval (Years)
8200 8080255K 001 1
8500 8080275K 001 3

Refer to the appropriate compressor manual for the procedures for
removing and replacing the adsorber.

Unscheduled M aintenance

There are several maintenance items that may arise on an unplanned basis.
These items generally do not occur frequently but when they do, some
specialized procedures are necessary. They are asfollows and arelisted in
their general order of frequency of occurrence.

1. Cleaning or replacing the cryopump arrays.
2. Adding helium gas.
3. Decontaminating the helium circuit.

Suggested M aintenance Equipment

It is advisable to have available the equipment and disposable supplies
listed below.

Helium, 99.999% pure

Indium gasket 0.005-inch thick, 3" x 3" sheet, P/N 3543738P001
Maintenance manifold, P/N 8080250K 003*

Pressure regulator (0-3000/0-400 psiQ)

Eal SRR

____________________________________________________________________________________________________________________|
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5. Helium charging line terminating in a 1/4-inch female flare fitting
(P/N 7021002P001)

6. Installation Tool Kit, P/N 8140000K001. Supplied with Cryo-Torr
High-Vacuum Pump

7. Lint-free gloves and cloth
Oakite or equivalent detergent soap
9. Denatured alcohol
10. Apiezon™ vacuum grease, P/N 579847*
11. Torque wrench, 0 to 30 inch-pounds
*Available from stock; consult the factory or your sales representative.

Cleaning the Cryopump

AT WARNING

Y

If the cryopump has been used to pump toxic or dangerous materfgls,
A you must take adequate precautions to safeguard personnel.

The arrays or other interior surfaces of the cryopump vacuum vessel
seldom require cleaning because dust buildup does not affect performance,
and the special alloy copper cryo-condensing arrays are nickel plated for
corrosion resistance. Cryopump performance in most cases can be
recovered by regeneration. In case of a system malfunction, (i.e.,
backstreaming of a rough pump oil or "dumping" of a process chamber)
saturation or contamination of the 15K cryo-adsorbing array (charcoal)
may require more than regeneration. The charcoal array, if not severely
contaminated, may be recovered by following the vacuum baking
procedures in this section.

If you wish to clean the arrays and other interior surfaces, follow the
procedures below. Refer Appendix C - Illustrated Parts Breakdown,
while performing these disassembly and reassembly procedures.

1. Confirm that an adequate supply of indium gasket material, P/N
3543738P001, is available.

2. Carefully disassemble the components in the vacuum vessel.

____________________________________________________________________________________________________________________|
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3. Clean the components as follows:

CAUTION

Do not clean the 15K cryo-adsorbing array (charcoal) because you
will contaminate it in the cleaning process. Use the vacuum baking
procedure to recover a 15K cryo-adsorbing array that is not severely
contaminated.

a. Wash each itemin strong soap or detergent solution and hot
water.

b. Rinsetheitemsin clean, hot water.
c. Air or oven dry at 150°F (66°C) maximum.

4. To clean a 15K cryo-adsorbing array (charcoal) that is not severely
contaminated by oil backstreaming or dust particles covering its
surfaces, vacuum bake it at a temperature of 150°F (66°C) for at
least 2 hours.

NOTE: Itisgood practice to perform this vacuum baking procedure on
the 15K array on a regular basisto insure continued efficient cryopump
operation.

5. If the 15K cryo-adsorbing array does not require vacuum baking,
the array surfaces may be dusted using a lint-free cloth lightly
moistened with denatured alcohol. Allow the array to air dry before
assembly.

6. Wearing lint-free gloves, reassemble the cryopump. Replace any
indium gasket damaged during disassembly.

7. Hold the torque on all screws that compress indium gaskets for a
minimum of 5 seconds to allow proper gasket seating.

Table 7-2: Indium Gasket Mounting Screw Torque Information

Screw Thread Torque (Inch-Pounds)

No. 4-40 11
No. 6-32 20
No. 10-32 30
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Adding Helium Gas

CAUTION

If the compressor helium pressure gauge reads less than 30,
decontamination is required. Refer to Decontamination Procedures

in this section.

There are two conditions that require the addition of helium gas:

1. Compressor not operating; helium pressure gauge reads 245
psig (1690 kPa), or below.

2. Compressor operating; helium pressure reads below that specified
in Table 7-3.

Table 7-3. Typical Pressure During Normal Operation (CT-100, 7, 8 and 8F)

Cryopump Helium Pressure Psig (kPa)*

(No. Used) | g509 Compressor | 8500 Compressor

CT-100 (1) 275 (1895)
65 (450)

CT-100 (2)
CT-7 (1) 275 (1895) 65 (450)
CT-8 (1) 280 (1930) 90 (620)

CT-8F (1)

*Center point of needle swing.

If you need to add helium more than once every 6 months, check for leaks
caused by improperly connected self-sealing connections on
interconnecting components or any mechanical joint within the
COMPressor.

A User-supplied helium charging line terminating in a 1/4-inch female
flare fitting, and a two-stage pressure regulator rated at 0-3000/0-400 psig
isrequired for this operation.

Use only 99.999% pure helium gas.
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To add helium gas:

1. Attach atwo-stage regulator (0-3000/0-400 psig) and charging
line to a helium bottle (99.999% pure). DO NOT OPEN THE
BOTTLE AT THIS TIME. Purge the regulator and charging
linesasinstructed in steps athrough d below. Do not use helium
gasthat is less than 99.999% pure.

a. Open theregulator a small amount by turning the adjusting
knob clockwise until it contacts the diaphragm, then turn
approximately 1/8 to 1/4 turn more, so that the regulator is
barely open.

b. Slowly open the bottle valve, and purge the regulator and
line for 10 to 15 seconds. Turn the regulator knob counter-
clockwise until the helium stops flowing.

c. Loosely connect the charge line to the helium pressure regu-
lator.

d. Purgethechargelineagain, asin step a, for 30 seconds, and
tighten the charge line flare fitting onto the helium pressure
regulator while the helium is flowing.

This procedureis required to ensure that both the regulator and the
charging line will be purged of air and that the air trapped in the
regulator will not diffuse back into the helium bottle. For best results,
CTI-CRY OGENICS suggests a dedicated helium bottle, regulator,
and line, which are never separated, for adding helium.

2. Remove the flare cap of the gas charge fitting on the rear of the
COMpressor.

3. Attach the charging line from the helium pressure regulator to the
1/4-inch male flare fitting installed on the helium charge valve.

4. Set the helium pressure regulator to 300 psig (2070 kPa). Depend-
ing on the compressor operating state, add helium gas:

a. If the compressor isrunning under normal operating condi-
tions, slowly open the helium charge valve on the rear of the
compressor. When the helium pressure gauge rises to that
specified in the Table above, tightly close the charge valve.

b. If the compressor is not running, slowly open the helium
charge valve. When the helium pressure gauge rises to 245-
250 psig (1690-1725 kPa), tightly close the charge valve.

____________________________________________________________________________________________________________________|
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5. Ensure that the helium charge valve on the compressor istightly
closed. Shut off the helium pressure regulator on the helium bottle
and remove the charging line from the male flare fitting. Reinstall
the flare cap.

Helium Circuit Decontamination

Contamination of the helium-gas circuit isindicated by sluggish or
intermittent operation (ratchetting) of the cold head drive mechanism. With
severe contamination the cold head drive may seize and fail to operate. One
of the mgjor sources of contamination is using helium gas of less than the
required purity. When performing the decontamination process, use only
99.999% pure-helium gas, and the regulator and charging line must be
properly connected and purged.

This decontamination procedure will remove contaminants from the cold
head and/or compressor, thereby restoring system performance. The cold-
trapping of contaminants inside the cold head during this procedure also
decontaminates the compressor if the contamination is not severe.
(Separate decontamination of the compressor is required whenever the
compressor has been opened to atmosphere, or the pressure dropped to
zero.)

Cryopump Decontamination Procedures

1. Cool down the cryopump and operate it for one to three hours.
(If the system will not cool down, proceed to step 2.) Operating
the cryopump will isolate the contaminants by coldtrapping
them in the cold head. The longer the cryopump is operated
beyond the one-hour period, the greater is the amount of
contamination that becomes isolated inside the cold head.

2. Shut down the cryopump per Section 5 - Cryopump Shutdown
Procedures.

3. Immediately disconnect the helium-gas supply and helium-gas
return lines from the gas-supply and gas-return connectors at the
rear of the compressor. Leave them attached to the cold head.

4. Attach the maintenance manifold (P/N 8080250K 003) to the dis-
connected ends of the helium-gas return and helium-gas supply
lines.

5. Reduce the pressurein the cold head to alevel of 45 psig by using
the maintenance manifold.

6. Allow the second stage of the cold head to warm up to room tem-
perature. Warm-up time can be reduced by purging the cryopump
with warm dry argon or nitrogen gas. Using the gas heater,

____________________________________________________________________________________________________________________|
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CTI-CRY OGENICS P/N 8080250K 020, will reduce warm-up time
about 50 percent, and will maintain the gas temperature below the
150°F (66°C) limit.

7. Once the cryopump has reached room temperature, attach a two-
stage regulator (0-3000/0-400 psig) and charging line to a helium
bottle (99.999% pure). DO NOT OPEN THE BOTTLE AT THIS
TIME. Purge the regulator and charging lines as instructed in steps
a through d below. Doot use helium gas that liess than 99.999%
pure.

a. Open the regulator a small amount by turning the adjusting
knob clockwise until it contacts the diaphragm; then turn
approximately 1/8 to 1/4 turn more, so that the regulator is
barely open.

b. Slowly open the bottle valve, and purge the regulator and
line for 10 to 15 seconds. Turn the regulator knob counter-
clockwise until the helium stops flowing.

c. Loosely connect the charge line to the 1/8-inch valve on the
maintenance manifold.

d. Purge the charge line again, as in step a, for 30 seconds, and
tighten the charge line flare fitting onto the valve while the
helium is flowing.

This procedure is required to ensure that both the regulator and the
charging line will be purged of air. For best results, CTI-CRYOGENICS
suggests a dedicated helium bottle, regulator, and line, which are never
separated, for adding helium.

8. Perform in sequence:

a. Backfill the cold head with helium to a static charge pres-
sure of 245-250 psig (1690-1725 kPa), by adjusting the reg-
ulator to the required pressure, and opening the valve on the
manifold. Close the valve when the pressure is correct.

b. Depressurize the cold headdbgwly opening the ball valve
and allowing the helium to bleed out slowly. bat reduce
the pressure thess than 30 psig or the cold head may be
further contaminated.

c. Perform flushing steps a and b three more times.

d. Pressurize the cold head to the static charge pressure of 245-
250 psig (1690-1725 kPa) and run the cold head drive motor
for 10 to 30 seconds by actuating the controller ON/OFF
switch.

____________________________________________________________________________________________________________________|
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e. Perform steps b through d three more timesfor atotal of 20
flushes and atotal of 4 drive-motor runs.

9. Verify that the cold head is pressurized to the static charge pressure
of 245-250 psig (1690-1725 kPa).

10. Disconnect the maintenance manifold from the helium-gas return
and helium-gas supply lines.

11. Reconnect the helium-gas return and helium-gas supply linesto the
return and supply connectors at the rear of the compressor. The cry-
opump is now ready for operation.

Compressor Decontamination Procedures

The procedure to decontaminate a compressor is similar to the above
procedure with certain exceptions.

* There is no need to operate the cryopump before decontaminating
the compressor.

* The maintenance manifold and flex lines will be connected to the
supply and return fittings on the compressor.

1. Depressurize the compressor (if pressurized) SLOWLY to 30
psig by opening the ball valve on the maintenance manifold and
allowing the helium to bleed out.

2. Charge the compressor slowly to approximately 250 psig (1725
kPa) by opening the 1/8-inch valve on the maintenance manifold.

3. Run the compressor for about 30 seconds.
4. Repeat steps 1 and 2, one more time.

5. Disconnect the maintenance manifold from the helium-gas return
and helium-gas supply lines.

6. Reconnect the helium-gas return and helium-gas supply lines to the
return and supply connectors on the cold head. The compressor is
now ready for operation.

NOTE: After connecting the compressor to the cryopump, and operating
the system for a period of time, it may be necessary to decontaminate the
cryopump as some residual contamination from the compressor may
become trapped in the cold head. If the entire system were reduced to zero
psig (a broken flex line for example), then the cryopump and compressor
would have to be decontaminated according Decontamination Procedures
in this section.

____________________________________________________________________________________________________________________|
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Appendix A - Customer Support Centers

| ntroduction

Refer to Table A-1 for the nearest Customer Support Center for technical

CTI-CRYOGENICS

HELIX TECHNOLOGY CORPORATION

assistance or service. North American customers may call

1-800-FOR-GUTS (1-800-367-4887) 24 hours a day, seven days a week.
All other customers must call their local Customer Support Center.

Please have the following information avail able when calling so that we

may assist you:

Product Part Number
Product Serial Number
Product Application
Specific Problem Area
Hours of Operation
Equipment Type

Vacuum System Brand/Model/Date of Manufacture
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Table A-1: Customer Support Center L ocations

United States and Canada

Helix Technology

Mansfield Corporate Center

Nine Hampshire Street

Mansfield, Massachusetts 02048, U.S.A.
Tel: 508-337-5000

Tel: 800-379-7224 (within USA)

Fax: 508-337-5169

Dial 1-800-FOR-GUTS (1-800-367-4887)
24 hours a day, seven days a week.

United States and Canada

Helix Technology

3350 Montgomery Drive

Santa Clara, CA 95054, U.SA.
Tel: 562-592-5940

Tel: 800-379-7224 (within USA)
Fax: 408-988-6630

Dial 1-800-FOR-GUTS (1-800-367-4887)
24 hours a day, seven days a week.

United States and Canada

Helix Technology

4120 Freidrich Lane, Suite 600
Austin, TX 78744, U.SA.

Tel: 512-912-2800

Tel: 800-324-6445 (within USA)
Fax: 512-912-2888

Dial 1-800-FOR-GUTS (1-800-367-4887)
24 hours a day, seven days a week.

Germany

Helix Technology
Haasstrasse 15
D-64293 Darmstadt
Germany

Tel: 49-6151-959-55
Fax: 49-6151-959-57

France

Helix Technology

Domaine Technologique de Saclay
4, rue Rene Razel, Bat Apollo
F-91892 Orsay Cedex

France

Tel: 331-6935-2600

Fax: 331-6985-3725

United Kingdom

Helix Technology
Fleming Road

Kirkton Campus
Livingston, West Lothian
Scotland EH54 7BN

Tel: 441-506-460017
Fax: 441-506-411122
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Table A-1: Customer Support Center Locations (Continued)

Japan

Helix Technology K.K.
Queens Tower A 14F

3-1, Minatomirai 2-chome
Nishi-ku, Yokohama 220-6014
Japan

Tel: 81-45-682-5470

Fax: 81-45-682-5475

Korea

Helix Technology

Zeus Company, Ltd.

Zeus Building

3-16, Yangjae-Dong, Sochu-Ku
Seoul, 137-130

South Korea

Tdl: 82-2-577-3181

Tel: 82-2-577-3186

Fax: 82-2-576-3199

Taiwan, Hong Kong, and China

Helix Technology

Challentech International Corporation
No. 1, Lane 9, Pateh Road

Hsin-Chu

300, Taiwan, R.O.C.

Tel: 886-35-614211

Fax: 886-35-614210

Australia, New Zealand, and Tasmania

Helix Technology

AVT Services Pte. Ltd
Unit 1, 12 Pioneer Avenue
Thornleigh NSW 2120
Sydney, Australia

Tel: 612-9-4810748

Fax: 612-9-4810910

Singapore, Malaysia, Philippines, and
Indonesia

Helix Technology

APP Systems Services Pte Ltd..
2 Corporation Road

#06-14 Corporation Place
Singapore 2261

Tel: 65-268-2024

Fax: 65-268-6621
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Appendix B - Troubleshooting

Troubleshooting Techniques

The primary indication of trouble in a vacuum pumping systemisarisein
the base pressure of your vacuum chamber. A rise in the base pressure may
be caused by aleak in the vacuum system or by afault in the cryopumpii.e.,
saturation of the 15K cryo-adsorbing charcoal array (regeneration may be
necessary). If the cryopump temperature is below 20K it must pump at
rated capacity; a high base pressure is usually caused by an air-to-vacuum
leak in the system.

If you suspect aleak in your vacuum system, isolate the cryopump by
closing the Hi-Vac valve and leak check your vacuum chamber. If no leaks
arefound, aleak may be present bel ow the Hi-Vac vave (cryopump). Leak
checking below the Hi-Vac valve should be performed with the cryopump
shut off and at room temperature. Leak checking while the cryopump is
operating may mask leaks that are present (due to the ability of the
cryopump to pump helium). If no leak isfound, refer to the cryopump
troubleshooting procedures summarized in Table B-1.

The problems presented in the Troubleshooting Table are followed by
possible causes and corrective actions. The causes and corresponding

actions are listed in their order of probability of occurrence. 1) is most
likely, 2) isnext most likely, etc.

Maintaining alog of certain parameters during normal operation can be a
valuable tool in troubleshooting the cryopump. The parametersincluded in
the log should include as a minimum the following: the cooldown time to
20K; the roughing time to 50; the time to base pressure at crossover; the
time between regeneration; and the compressor pressure reading.

Technical Inquiries

Please refer to Appendix A of this manual for acomplete list of the
CTI-CRY OGENICS world wide customer support centers.

____________________________________________________________________________________________________________________|
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Table B-1: Troubleshooting the Cryopump
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Problem

Possible Cause

Corrective Action

High base pressure of vacuum
system; cryopump temperature
below 20K.

Air-to-vacuum leak in vac-
uum system.

Check the following:

Vacuum chamber and
Hi-Vac valve for leaks.

Cryopump for leaks.

Cryopump relief valve for

High partial pressure of non-
condensables (helium, hydro-
gen, or neon) within the cry-
opump because the 15K array
has reached full capacity.

Regenerate the cryopump.

High base pressure of vacuum
system, and a cryopump tem-
perature above 20K .

A leak through a roughing
valve, purge valve, or other
accessory.

Check all valvesto insure
proper seating.

Decrease in cryopump cold
head performance.

Check compressor gauge
for low helium charge
pressure. Add gas as nec-

High partial pressure of non-

condensables (helium, hydro-
gen, or neon) within the cry-

opump.

Regenerate the cryopump.

Excessive thermal load on
frontal array.

Reduce the thermal radia-
tion load by:

Shielding the cryopump.

Lowering the temperature
of the radiating surface.

B-2
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Table B-1:
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Troubleshooting the Cryopump (continued)

Problem

Possible Cause

Corrective Action

Cryopump fails to cool
down to the required oper-
ating temperature; takes
too long to reach tempera-
ture (20K).

Low helium pressure in com-
pressor.

Check compressor gauge for
low helium charge pressure.
Add gas as necessary.

Helium-gas supply/return line
incorrectly attached; self-sealing
couplings not fully tightened.

Check the helium-gas supply
line is connected to supply
connector and all self-sealing
couplings are fully seated.

Vacuum leak in vacuum system
or cryopump.

Check the following:

Vacuum chamber and Hi-Vac
valvefor leaks.

Cryopump for leaks.

Cryopump relief valve for
leaks.

Incompl ete regeneration may
not have fully cleaned the
adsorbing array. High rate-of-
rise.

Regenerate the cryopump.

Compressor problems.

Refer to compressor trouble-
shooting proceduresin Table
A.1 of compressor manual.

The cryopump makes a
growling noise
(8200 Compressor).

Incorrect position of frequency
selector switch or of the voltage
selector switch.

Measure and confirm
incoming voltages, also con-
firm correct selector switch
settings as described in
Section 3 (8200 Compressor
Manual).

P/N 8040240
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Table B-2: Basic Operating I nformation
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Helium Pressure Psig (kPa)*

(Normal Operation-Steady State)

Cryopump
(No. Used) 8200 8500
Compressor Compressor
CT-100 (1) 275 (1895)
CT-100 (2)** 65 (450)

CT-7(1) 275 (1895) 65 (450)
CT-8(1) 280 (1930) 90 (619)
CT-8F (1)

*Center point of needle swing.
**Powered by 8002 Controller.

B-4
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Appendix C - lllustrated Parts Breakdown

Figure Number Description Page
C-1 Exploded View of Cryo-Torr 100 Cryopump C-3
C-2 Exploded View of Cryo-Torr 7 Cryopump C-5
C-3 Exploded View of Cryo-Torr 8 Cryopump C-7
C-4 Exploded View of Cryo-Torr 8F Cryopump C-9

____________________________________________________________________________________________________________________|
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Table C-1: Legend for Figure C-1

[tem . No.
No. Part No. Description Req'd
— — Cryo-Torr 100 Cryopump 1
1 8080006K001| 80K Condensing Array 1
2 — Cap Screw, Hexagon Socket Type, SSTL, #4-40 x 3/8" Lg. 2
3 — Lockwasher, Split Type, SSTL, #4 6
4 — Washer, Flat, SSTL, #4 6
5 8080006K003| 15K Condensing Array 1
6 — Cap Screw, Hexagon Socket Type, SSTL, #4-40 x 1/2" Lg. 4
7 — Cap Screw, Hexagon Socket Type, SSTL, #6-32 x 3/8" Lg. 7
8 — Lockwasher, Split Type, SSTL, #6 7
9 — Washer, Flat, SSTL, #6 7
10 | 8080006K004 | 80K Radiation Shield 1
11 — Screw, Flat Head, SSTL, #4-40 x 3/8" Lg. 3
12 | 8080006K003| 15K Cryo-Adsorbing Array 2
12A — Temperature Sensor 1
13 — Vacuum Vessel 1
14 — O-Ring, #600-V1, Viton, Parker 1
15 — Plug 1
16 — Nut 1
17 — Centering Ring 1
18 — O-Ring, Alcatel 1
19 — Flange, Blank 1
20 — Clamp 1
21 | 8080250K045| Pressure Relief Valve 1
22 — O-Ring, #2-037, Viton, Parker V337-9 1
23 | 8080250K010| Drive-Unit-Displacer Assembly 1
24 — Cap Screw, Hexagon Socket Type, SSTL, #10-32 x 1/2'| Lg2
25 — Lockwasher, Split, SSTL, #10 2
26 — Cover 1
— 505013 Indium Sheet, 3" x 6" x 0.005" Thick 1
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Figure C-1: Exploded View of Cryo-Torr 100 Cryopump
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I

Table C-2: Legend for Figure C-2

Ilt\lecr)r.1 Part No. Description RNe(c)JI’ d
— — Cryo-Torr 7 Cryopump 1
1 8080001K001| 80K Condensing Array 1
2 — Cap Screw, Hexagon Socket Type, SSTL, #6-32 x 3/8" Lig. 14
3 — Lockwasher, Split Type, SSTL, #6 22
4 — Washer, Flat, SSTL, #6
5 8080001K003| 15K Cryo-Adsorbing Array
6 — Screw, Round Head, Brass, #4-40 x 1/2" Lg.
7 — Lockwasher, Split Type, SSTL, #4
8 — Washer, Flat, SSTL, #4
9 8080001K004| 80K Radiation Shield

10* | 8080250K006| Hydrogen-Vapor-Pressure Gauge (Optional)
11 — Screw, Flat Head, Brass, #2-56 x 1/8" Lg.
12 | 8080250K045| Pressure Relief Valve

13 | 8080250K004| Accessory Port Cover

14 — Cap Screw, Hexagon Socket Type, SSTL, #6-32 x 1/2" Lig.
15 — O-Ring, #2-20, Viton, Parker, 77-545

16 — Cap Screw, Hexagon Socket Type, SSTL, #10-32 x 1/2"|Lg.
17 — Lockwasher, Split, SSTL, #10

18 — O-Ring, #2-037, Viton, Parker, V337-9

19 586441 O-Ring, #2-267, Viton, Parker, V377-9

20 — Vacuum Housing

21 — Cover

22 8042033 Diode Temperature Sensor
23 | 8044042G001| Regeneration Purge Fitting

24 — O-Ring, #600-V1, Viton, Parker
25 — Plug

26 — Nut

27 — Centering Ring

28 — O-Ring, Alcatel

29 — Flange, Blank

30 — Clamp

31 | 8080250K010| Drive-Unit-Displacer Assembly
— — Indium Sheet, 3" x 6" x 0.005"

FPRRPPPPPRPRPRPRPRPPPPEPNNNORRPRPRERREANEN

*Not shown in Figure C-2.
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Figure C-2: Exploded View of Cryo-Torr 7 Cryopump
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Table C-3: Legend for FigureC-3

Item " No.
No. Part No. Description Req'd
— — Cryo-Torr 8 Cryopump 1
1 8080002K001| 80K Condensing Array 1
2 — Cap Screw, Hexagon Socket Type, SSTL, #6-32 x 1/2" Lg. 12
3 — Lockwasher, Split Type, SSTL, #6 22
4 | 8080002K010| 15K Array Assembly 1
5 — Cap Screw, Hexagon Socket Type, SSTL, #6-32 x 3/8" Lg. 10
6 — Washer, Flat, SSTL, #6 18
7 8080002K004| 80K Radiation Shield 1
8 8080250K045| Pressure Relief Valve 1
9 — O-Ring, #2-20, Viton, Parker V337-9 2
10* | 8080250K006| Hydrogen-Vapor-Pressure Gauge 1
11 | 8080250K009| Diode Temperature Sensor 1
12 | 8044043G002| Regeneration Purge Fitting 1
13 — Cap Screw, Hexagon Socket Type, SSTL, #2-56 x 1/2" Lg. 2
14 — Lockwashers, Split, SSTL, #2 2
15 | 8080002K005| Drive-Unit-Displacer Assembly 1
16 — O-Ring, #2-140, Buna-N, Parker N219-7 1
17 — Cap Screw, Hexagon Socket Type, SSTL, #10-32 x 1/2" Lg. 2
18 — Cap Screw, Hexagon Socket Type, SSTL, #10-32 x 1-1/4" 4
19 — Lg. 1
20 586441 Protective Cover 1
21 — O-Ring, #2-172, Viton, Parker V377-9 1
22 — Vacuum Housing 1
23 — O-Ring, #600-V1, Viton, Parker 1
24 — Plug 1
25 — Nut 1
26 — Centering Ring w/O-Ring (Alcatel) 1
27 — Flange, Blank 1
28 — Clamp 1
1

O-Ring, #2V1-84-8A116, Cryolab
Indium Sheet, 3" x 6" x 0.005" thick

*Not shown in Figure C-3.
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Figure C-3: Exploded View of Cryo-Torr 8 Cryopump
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Illustrated Parts Breakdown
I

Table C-4: Legend for Figure C-4

Item _ No.
No. Part No. Description Req'd
— — Cryo-Torr 8F Cryopump 1
1 8080002K001| 80K Condensing Array 1
2 — Cap Screw, Hexagon Socket Type, SSTL, #6-32 x 1/2"Lg, 8
3 — Lockwasher, Split Type, SSTL, #6 18
4 — Cap Screw, Hexagon Socket Type, SSTL, #6-32 x 3/8" Lg, 10
5 — Washer, Flat, SSTL, #6
6 8080007K003| 15K Array Assembly
7 8080007K004| 80K Radiation Shield
8 — Vacuum Housing
9 — O-Ring, V747-75, #2-157 Viton
10* — Cylinder, Refrigerator
11 — O-Ring, #2-140, Buna-N, Parker N674-70
12 — Cap Screw, Hexagon Socket Type, SSTL, #10-32 x 1" Lg.
13 — Lockwasher, Split Type, SSTL, #10
14 — Cap Screw, Hexagon Socket Type, SSTL, #10-32 x 1-1/4"| Lg
15 — Cap Screw, Hexagon Socket Type, SSTL, #10-32 x 1/2" Lp.

16 | 8080002K005| Drive-Unit-Displacer Assembly
17 | 8080250K045| Pressure Relief Valve

18 — O-Ring

19 — Connector Assembly

20 — Wire, Silicon Diode (72 in. length)
21 — Diode Temperature Sensor

22 — Nut, Hex #4-40

23 — O-Ring, V709-90, 2-020

24 — Clamp

25 — Flange, Blank

26 — Centering Ring with O-Ring

27 — Nut

28 — Plug

29 — O-Ring, #6Q0-V1, Viton, Parker
30 — Protective Cover

— — Indium Sheet, 3" x 6" x 0.005" thick

— | 8080250K012| Temperature Sensor Replacement Kit, consisting of:
— — Wire, Silicon Diode (Item No. 20)

— — Diode Temperature Sensor (Item No. 21)

PRRPPPRPRPRPRPRPRPRPRPRPRPRPEPRPRPRPREPNRMOORRERRRERLEE

*Not shown in Figure C-2.
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Figure C-4. Exploded View of Cryo-Torr 8F Cryopump
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Appendix D - AccessoriesList for Cryo-Torr

High-Vacuum Pumps

Table D-1: Accessory Part Numbers and Description

Part Number Description
8042001G003 | Remote Temperature Indicator (115V, 60 Hz) with Dual Setpoints
8042001G004 | Remote Temperature Indicator (208V, 50 Hz) with Dual Setpoints
8044001G001 | Automatic Regeneration Controller (115V, 60 Hz)
8044001G002 | Automatic Regeneration Controller (208/230V, 60 Hz)
8080250K003 | Maintenance Manifold
8080250K020 | Purge Gas Heater (110V, 50/60 Hz)
8080250K022 | Roughing Valve (110V, 50/60 Hz)
8080250K023 | Purge Vave (110V, 50/60 Hz)
8080250K036 | Purge Gas Heater (230V, 50/60 Hz)
8080250K037 | Rouging Valve (230V, 50/60 Hz)
8080250K017 | Purge Valve (230V, 50/60 Hz)

P/N 8040240
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Appendix E - Conversion of Hydrogen-
Vapor-Pressure Gauge Readingsto
Temperature

Use the data given below to convert areading of the optional hydrogen-
vapor-pressure gauge (in psia) to the temperature of the second-stage cold
station (in degrees Kelvin). The hydrogen-vapor-pressure gauge should
notbe used to measure temperatures higher than 26K.

26
24
22
20
o 18
16
14
12
10

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60
PSIA

Figure E-1: Temperature ver sus Hydrogen-Vapor-Pressure
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Conversion of Hydrogen-V apor-Pressure Gauge Readings to Temperature
|

Table E-1: Hydrogen-Vapor-Pressure ver sus Temperature

PSIA K
0 Lessthan12
1 13.9
2 15.2
3 16.0
4 16.7
5 17.2
6 17.7
7 18.1
8 18.5

10 19.2
12 19.7
15 20.5
18 211
21 217
24 222
27 22.6
30 231
35 23.7
40 24.3
45 24.8
50 253
55 258

____________________________________________________________________________________________________________________|
E-2 P/N 8040240



CTI-CRYOGENICS

HELIX TECHNOLOGY CORPORATION

8200 Compr essor

| nstallation, Operation and Service
| nstructions

8040353
Rev. 101 (11/2001)

HELIX TECHNOLOGY CORPORATION
http://www.helixtechnology.com



The information in this document is believed to be accurate and reliable. However,
Helix Technology Corporation, cannot accept any financial or other responsibilities that may
result from the use of thisinformation. No warranties are granted or extended by this document.

Helix Technology Corporation reserves the right to change any or all
information contained herein without prior written notice. Revisions may be issued at the time of
such changes and/or deletions.

Any duplication of this manual or any of its parts without expressed written permission from
Helix Technology Corporation is strictly prohibited.

Any correspondence regarding this document should be forwarded to:

Helix Technology Corporation

Mansfield Corporate Center

Nine Hampshire Street

Mansfield, M assachusetts 02048-9171 U.SA.

Telephone: (508) 337-5000
FAX: (508) 337-5464

The following Helix Technology Corporation trademarks and service marks may appear in this
document:

Conductron™  convectron® Cryodyne® Cryogen®

Cryogenerator®  Cryo-Torr® CTI-Cryogenics® FastRegen™

GOLDLink® Granville-Phillips™  GuT<® Helix Technology.. Your
Vacuum Connection>"

Helix® Micro-lon® Mini-lon™ On-Board®

RetroEase® RetroFast® Stabil-1® Stabil-lon®

ThinLine™ TurboPlus® Vacuum Assurance™

All other trademarks or registered trademarks are the property of their respective holders.

Copyright© 2001 Helix Technology Corporation Printed in U.S.A.



CTI-CRYOGENICS

8200 Compressor
HELIX TECHNOLOGY CORPORATION

Table of Contents

Section 1 - Introduction

GEneral .. 1-1
Installation, Operation and Servicing Instructions . ........................ 1-1

Section 2 - Inspection
Packaging of the System .. ... i 2-1
The COMPIESSOr . . . ot vttt et e e e 2-1

Section 3 - Installation

Compressor Installation .. ... 31
Preparing the Compressor Input-Power Cable ............................ 31
Cooling Water Requirements (Water-Cooled CompressorsOnly) ......... 3-3
Cooling Water: General Considerations ..., 34
Cooling Water: Flow and Pressure Requirements . ..................... 3-4
Cooling Water: Temperature Rise ..., 3-6
Final Preparation of COmMPressor .. ...ovvv vt e 3-7
Connecting the Compressor totheColdHead . .. .......................... 37

Section 4 - M aintenance Procedur es

Scheduled MainteNanNCe .. ...t e 4-1
Removing the Compressor Adsorber ............ ... i 4-1
Installing the Compressor Adsorber .......... .. . i 4-3

Unscheduled MaintenanCe . . ...ttt e e 4-3
Suggested Unscheduled Maintenance Equipment .. ..................... 4-3

AddingHelium Gas ... 4-4

Helium Circuit Decontamination . . ... ...ttt 4-5

Appendix A - Customer Support Information
Appendix B - Troubleshooting Procedur es
Appendix C - Electrical Schematics for 8200 Compr essor

Appendix D - Componentsin the Electrical Control M odule of the 8200 Com-
pr essor

____________________________________________________________________________________________________________________|
P/N 8040353 iii



CTI-CRYOGENICS

HELIX TECHNOLOGY CORPORATION

8200 Compressor

Table of Contents (continued)

Appendix E - Flow Diagramsfor 8200 Air-Cooled and Water-Cooled Compres-

S0rs
Figures
Figure 1-1: Air and Water Cooled 8200 Compressor Dimensions .......... 1-2
Figure 1-2: Component LOCations . ... ... ... 1-3
Figure 3-1: Electrica Terminal Enclosure with Cover inPlace ............ 3-2
Figure 3-2: Assembly of Conductorsto Terminal Block ................. 3-3

Figure 3-3: 8200 Compressor Cooling Water Flow and Pressure Requirements 3-5
Figure 3-4: 8200 Compressor Water Discharge Temperature Increase (°F) ... 3-6
Figure 3-5: Typical 8200 Compressor Installation . ..................... 3-9

Figure 4-1: Disconnecting/Connecting the Adsorber Self-Sealing Coupling . . 4-2
Figure 4-2: Removing the Adsorber from the Compressor ................ 4-2

Figure C-1: 8200 Compressor Electrical Schematic P/N 8032563P001
ReV. 100 ... C-2
Figure C-2: 8200 Compressor Electrical Schematic P/N 8032564P001 Rev. D C-3

Figure D-1: Components in the Electrical Control Chassis of the

8200 Compressor Three-Phase Scott-T Configuration . ......... D-1
Figure D-2: Components in the Electrical Control Chassis of the

8200 Compressor - Single-Phase RC Configuration ........... D-2
Figure E-1: Flow Diagram of the 8200 (Air-Cooled) Compressor .......... E-2
Figure E-2: Flow Diagram of the 8200 (Water-Cooled) Compressor . . . ... .. E-3

Tables

Table 1-1: Power Requirements (Steady-State Conditions) ............... 1-4
Table 1-2: General Specifications . ............c.co . 1-4
Table 3-1: Voltage Specifications . .......... ... i, 3-7
Table A-1: CTI-CRY OGENICS Product Customer Support Centers . .. ... .. A-2
Table B-1: Compressor Troubleshooting Procedures .................... B-1

\Y% P/N 8040353



CTI-CRYOGENICS

HELIX TECHNOLOGY CORPORATION

8200 Compressor

Section 1 - Introduction

General

The manual providesinstructionsfor installing, operating and servicing the
8200 Compressor. This compressor isavailable in two versions: air-cooled,
P/N 8032549G001/G002 and water cooled, P/N803255G001/G002.

If you are installing or operating a Cryo-Torr or On-Board System you
should also have available the appropriate cryopump or refrigerator.

When you purchase a system, you will receive two manuals necessary for
system installation, plus aloose- leaf binder with index tab separators,
allowing you to compile a compl ete indexed system notebook.

Installation, Operation and Servicing I nstructions

Installation, Operation and Servicing Instructions for your 8200
Compressor provide easily accessible information. All personnel with
installation, operation, and servicing responsibilities should become
familiar with the contents of these instructions to ensure high quality, safe,
reliable performance.

____________________________________________________________________________________________________________________|
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Figure 1-1: Air and Water Cooled 8200 Compressor Dimensions
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1. Compressor Input Power Block 10. Cooling Water Output
2. Cold Head Power Receptacle 11. Cooling Water Input
3. On-Board Power Receptacle 12. Rear Plate
4. Helium Gas Fitting and Charge Valve 13. 50/60 Hz Frequency Selector Switch
5. Helium Supply Pressure Gauge 14. 208/220 Voltage Range Selector
6. Helium Gas Return Connector Switch
7. Helium Gas Supply Connector 15. Resettable Circuit Breakers
8. Rear Panel 16. Compressor ON/OFF Switch
9. Rear Grill 17. Front Panel

18. Front Grill

Figure 1-2: Component L ocations
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Table 1-1: Power Requirements (Steady-State Conditions)

Operating Voltage Nominal
Part Number | Cooling |Phase| Hz P R g « Operating
ange
Current
8032549G001 Air 3 50 180-220 10A
Air 3 60 198-250 10A
8032549G002 Air 1 50 180-220 10A
Air 1 60 198-250 10A
8032550G001 | Water 3 50 180-220 8.5A
Water 3 60 198-250 8.5A
8032550G002 | Water 1 50 180-220 8.5A
Water 1 60 198-250 8.5A
Table 1-2: General Specifications
Specification Description
Weight 140 |bs (63.5 kg) approximate
Weight 145 Ibs (70.5 kg) approximate
(shipping)
Power 2.0 kw, nominal operating(water), 2.1 kw nominal operating
consumption (air)

Compressor input-power
cable
(customer-supplied)

Recommended type SO-4 conductor, 600V, neoprene jacket
and 14-gauge wire.

Install per Figure C-1, Electrical Schematic diagram, ensuring
compliance with all national, state and local standards.

Helium pressure

Static: 245-255 psig (1688-1757 kPa) at 70 to 80°F (21 to
27°C)

Supply: nominal operation: 270-290 psig (1860-2000 kPa) at
operating temperature.

Ambient operating
temperature range

50 to 100°F (10 to 38°C)
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Table 1-2: General Specifications

Specification Description
Interface Cold head power receptacle: Mates with plug on cold head
power cable.
On-Board power receptacle: Mates with plug on cold-head
power cable.

Compressor input-power terminal block enclosure: Mates with
input power cable, fabricated by customer or available from
CTI-CRYOGENICS.

Gas-supply connector: 1/2-inch self-sealing coupling
Gas-return connector: 1/2-inch self-sealing coupling

Adsorber service schedule | Replace every 12 months.

Cooling water require- 100°F (38°C) maximum discharge temperature
ments (water cooled only) | Refer to Figures 3-5 and 3-6 for parameters.

____________________________________________________________________________________________________________________|
P/N 8040353 1-5



CTI-CRYOGENICS

8200 Compressor
HELIX TECHNOLOGY CORPORATION

Section 2 - Inspection

Packaging of the System

A High-Vacuum Pump or Refrigerator System is packaged in separate
cartons for each mgjor component. An Installation, Operation, and
Servicing Manual isincluded in the carton for the component packaged in
that carton.

The Compressor

On receipt, remove the 8200 Compressor from its shipping carton and
inspect the compressor for evidence of damage as described in this Section.

1. Unpack and remove the compressor from its shipping carton.
2. Check the carton contents. It should contain:

a. 8200 Compressor (air cooled or water cooled).

b. Compressor Manual P/N 8040353.

3. After unpacking, inspect the compressor for evidence of damage as
follows:

a. Inspect the compressor overall exterior for damage.
b. Report damage to the shipper at once.
c. Retain shipping cartons for storage or return shipment.

When installing your system, CTI recommends that as you unpack a
component, you perform an inspection and the necessary tasks for system
installation for the component according to the manual included with the
component. Final system installation and operation will be performed
following procedures in the high-vacuum pump or refrigerator manual.

4. Check the helium pressure gauge. The gauge should indicate 250 psig
(1725 kPa) minimum at 70°F. If additional gas pressureisrequired,
follow the instructionsin Adding Helium Gas.

____________________________________________________________________________________________________________________|
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Section 3 - Installation

Compressor Installation

Installation of your compressor requires no specia tools other than those
supplied in the Installation and Scheduled Maintenance Tool Kit.

Preparing the Compressor | nput-Power Cable

To supply input power to the 8200 compressor requires the fabrication of a
600-volt power cable that has an SO-4 conductor, 600-volt rating neoprene

jacket and 14-gauge or 2.3 mm? wire. Proceed as follows:

WARNING

Do not connect the compressor to the power source at this time. All of
the preparation must be completed and all panels reinstalled before elec-
trically connecting the compressor.

Unit must be wired by an authorized electrician in accordance with the
national Electrical Code, ANSI/NFPA 70-1987, as well asthelocal
codes. This shall include installation of a readily accessible disconnect
device into the fixed wiring supplying power.

An insulated earthing conductor that is identical in size, insulation mate-
rial and thickness to the earth and unearth branch circuit supply conduc-
tors, except that it is green with or without one or more yellow stripesis
to beinstalled as part of the branch circuit which supplies the unit or sys;
tem. The earthing conductor described is to be connected to the earth at
the service equipment, or supplied by a separately derived system at the
supply transformer or generator.

1. Preparethe input power cable by terminating each of the four
conductors with a#10 ring terminal. Follow the terminal
manufacturer’s instructions to insure proper crimping.

2. Disassaemble the electrical terminal enclosure cover, mounted on
the compressor rear panel, as shown in Figure 3-1. Remove the two
screws securing the cover and lift it off.

3. If necessary, back off strain relief screws.

____________________________________________________________________________________________________________________|
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4. Thread input power cable end up through the strain relief into the
enclosure.

5. Attach the power conductors onto the appropriate terminals of the
terminal block.

a. For three-phase hookups, attach the three power leadsto ter-
minals X, Y and Z.

b. For single-phase hookups, attach the two power leads to ter-
minals X and Y. DO NOT USE TERMINAL Z.

Tighten all terminalsto 18-22 in.-Ibs. torque.
7. Tighten down screws on strain relief.

CAUTION

Ensure that strain relief istightened down on the outer insulation of the
input power cable and that the cable does not dlide.

Remount the terminal enclosure cover and secure with two screws.

9. Referto Final Preparation of Compressor for correct phasing
checkout procedure.

WARNING

Insure that the ground wire is returned to a suitable ground in a non-
interrupting manner.

‘m
Cover Screws

Figure 3-1: Electrical Terminal Enclosurewith Cover in Place
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Z (not used for single phase)
X x /

Ground Screw

-4— Power Cable

Figure 3-2: Assembly of Conductorsto Terminal Block

Cooling Water Requirements (Water-Cooled Compressors Only)

If flexible water hose connections are used, install the barbed fittings
supplied with the compressor on the input and output connections:

1. Apply alight coating of standard plumbing thread sealant on
the barbed fitting threads.

2. Tighten fittings on 1/2-inch FPT input and 1/2-inch FPT output con-
nections. DO NOT OVERTIGHTEN.

3. Connect flexible hoses to the fittings and secure with hose clamps.

If hard piping isdesired, install the water lines directly onto the compressor
1/2-inch FPT input and output connections. DO NOT OVERTIGHTEN.

CAUTION

Check water connections for leaks.

____________________________________________________________________________________________________________________|
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Cooling Water: General Considerations

NOTE: Adjust your water flow to maintain an optimum discharge water
temperature of 85°F with a minimum input pressure of 2 psig. For detailed
water requirements, see below.

1. Cooling water must meet flow and pressure requirements as
indicated in the following subsections.

2. Cooling water having a pH value of 6.0 to 8.0 and a cal cium-car-
bonate concentration of lessthan 75 ppm, the quality of typical
municipal drinking water, is acceptable. If the cooling water has a
pH value lower than 6.0 or a calcium- carbonate concentration
higher than 75 ppm, water conditioning may be required.

3. To conserve water, the cooling water should be shut off when the
COMpressor is not running.

CAUTION

If cooling water below 45°F (7°C) is allowed to run through the
compressor while the compressor is not operating, the compressor oil
will change viscosity and thicken, causing the compressor to overheat
and shut off at startup. In this event, repeatedly restart the compressor
and alow it to run until it has shut off severa times. The oil
temperature will rise and thereby allow continuous compressor
operation.

4. Drain and purge water from the compressor before shipping it back
to the factory or subjecting it to freezing conditions. Purge water
from the compressor by blowing compressed air, regulated to 30 to
40 psig (200 to 275 kPa) into the compressor output connection and
allowing water to exit from the water input connection.

Cooling Water: Flow and Pressure Requirements

CAUTION

If your water supply pressure falls below 2 psig due to back pressure,
the compressor will overheat and shut down.

Use the two graphs in Figure 3-3, to determine the minimum acceptable
cooling water supply pressure at different flow rates and temperatures.

|
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Find the minimum pressure:

1. Determine the temperature variation of the cooling water.
Allow a+10°F to the present water temperature if avariation
cannot be ascertained. Plot the high and low temperatures on
the vertical axis of the lower graph.

The example describes cooling water that varies between 40°F and70°F.

2. Determine the optimum water flow rate by drawing a horizontal
line from the upper temperature variation figure on the lower graph
to the upper curve of the allowable operating range indicated by
cross-hatching. Draw a line from this intersecting point straight
down to the horizontal axisto find the optimal flow rate.

The example shows a solid arrow extending from 70°F and intersecting the
allowable operating range. Dashed arrows pointing downward indicate a
water flow rate of 0.5 gallons per minute.

3. Determine the cooling water supply pressure drop by drawing aline
straight up from the flow rate in the lower graph to the upper graph.
At the point at which this line intersects the upper graph, draw a
line leftward to the vertical axis and find the water supply pressure
drop.

The example shows dashed arrows extending from the lower to the upper
graph. On the upper graph the dashed arrows intersect the graph curve at
approximately 2.5 psig.

1 1 A L
.25 S50 .15 100 125 150 175 2.00

MINIMUM REQUIRED
WATER PRESSURE™ (PSIG)

+90

e

ALLOWABLE /]
+70 OPERATING

RANGE
+60} . /

-
/// //

'50 - /

+40 4 1 1 1 1
.25 .50 .75 .00 125 LSO 1.79  2.00
WATER FLOW RATE (GPM) -

WATER SUPPLY
TEMPERATURE (°F)

Figure 3-3: 8200 Compressor Cooling Water Flow and Pressure Requirements
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Cooling Water: Temperature Rise

CAUTION

Thetemperature of the cooling water asit |eaves the compressor should
not exceed 100°F.

Use the graph in Figure 3-4 to determine the rise in cooling water
temperature as it passes through the compressor. Thisinformation is
provided for plant engineering personnel to determine cooling water
requirements.

Find the temperature rise:

1. Draw avertical line upward from the horizonta axis of the
graph at the water flow rate determined from the previous
section, until it hits the graph curve.

The example shows dashed arrows pointing upward to the graph curve
from 0.50 gpm on the water flow rate axis.

2. At the point which the dashed arrows intersect the graph curve,
draw astraight line to the left to obtain the increase in output water
temperature.

The example shows a temperature increase of 20°F.
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Figure 3-4: 8200 Compressor Water Discharge Temperature I ncrease (°F)
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Final Preparation of Compressor

1. Using avoltmeter, measure the phase-to-phase voltage from the
power source. Compare this voltage to the following table and
position the voltage range selector switch to the “208V” or
“220V” position as required. Also, set the frequency selector
switch to the 50 Hz or 60 Hz position, as appropriate. See
Figure 1-2 for location of selector switches.

Table 3-1: Voltage Specifications

Operating Voltage Range Voltage
Adjustment Switch
60 Hz 50 Hz S1 Position
198-212 180-212 208V
213-250 213-220 220V

2. Ensure that water is turned on for the water-cooled compressor.

3. Set the compressor ON/OFF switch (3) to OFF. Connect the input-
power cable to the power source Refer to Table 1-1, for electrical
power requirements.

4. Turn the compressor switch to the ON position and allow the com-
pressor to run for 15 minutes to stabilize the oil circuit. Make sure
that the compressor fan operates freely in the air-cooled compres-
Sor.

5. Switch off the compressor and disconnect the input-power cable.

. Install the compressor in its permanent location on alevel surface.
Air cooled units must have aminimum clearance of 12 inches at the
front and back for adequate airflow.

Connecting the Compressor to the Cold Head

Make the connections between the cryopump and compressor. See Figure
3-5.

1. Remove dust plugs and caps from the supply fittings and return
lines, compressor, and cold head. Check all fittings.

2. Connect the helium-gas return line from the gas-return connector
on the rear of the compressor to the gas-return connector on the
cold head.

____________________________________________________________________________________________________________________|
P/N 8040353 3-7



CTI-CRYOGENICS

HELIX TECHNOLOGY CORPORATION

Installation
I

3. Connect the helium-gas supply line from the gas-supply connector
on the rear of the compressor to the gas-supply connector on the
cold head.

4. Attach the supply and return line identification decals (CTI-sup-
plied) to their respective connecting piping ends.

5. Verify proper helium supply static pressure by confirming that the
helium pressure gauge reads 245-250 psig (1690-1725 kPa), in an
ambient temperature range of 60 to 100°F (16 to 38°C).

WARNING

Do not operate the 8200 Compressor unless a Cryopump or Waterpump
Is connected to the system.

If the indicated pressure is higher than 250 psig (1725 kPa), reduce the
pressure as follows:

a. Remove the flare cap from the gas charge fitting located on
the rear of the compressor.

b. Open the gas charge valve very slowly. Allow a slight
amount of helium gas to escape until the helium pressure
gauge reads 250 psig (1725 kPa).

c. Closethe gas charge valve and reinstall the flare cap.

If the indicated pressureislower than 245 psig (1690 kPa), add helium gas
as described in Adding Helium Gas.

6. Make the following electrical connections.

WARNING

The compressor ON/OFF power switch on the front of the compressor
must be in the OFF position before making any and all electrical connec
tions.

a. Connect the cold head power cable to the rear panel of the
compressor and the other end to the electrical power con-
nector on the high-vacuum pump cold head.

b. Connect the compressor input power cable to the power
source.

c. Turn on compressor.
d. Your systemisnow ready for operation.

____________________________________________________________________________________________________________________|
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User’s
Vacuum
Chamber

\S
On-Board Se O -

Cryopum o —§ | o

7P i Helium Supply Line i — -I i ;

Helium Return Line C ) ( | | )

On-Board Power Cable E H i

Roughing Pump E ” }
o ) ( )o

Air Pressure (60-80 psi) m

ooo

Nitrogen (40-80 psi)

Figure 3-5: Typical 8200 Compressor Installation

____________________________________________________________________________________________________________________|
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Section 4 - Maintenance Procedures

/N

Always disconnect the compressor from all sources of electrical power

WARNING

before performing any maintenance procedures.

Scheduled M aintenance

The only scheduled maintenance required on the 8200 Compressor is
replacement of the compressor adsorber (P/N 8080255K001) every 12
months.

Removing the Compressor Adsor ber

1
2.

Shut down the compressor.

Disconnect the compressor input power cable from its electrical
power source.

Disconnect the flex lines from the gas-return and gas-supply con-
nectors at the rear of the compressor.

Remove the screws holding the compressor rear grille, rear panel,
front panel and cover (Figure 1-2). Front and rear panelsremainin
place.

Use the two wrenches (supplied) to avoid loosening the body of the
coupling from its adapter.

Unscrew the two self-sealing coupling halves quickly to minimize
gas leakage as shown in Figure 4-1.

Disconnect the adsorber-inlet self-sealing coupling as shown in
Figure 4-1.

Remove the bolts, nuts, and washers that secure the adsorber to the
base of the compressor. Save all nuts, bolts, and washersfor install-
ing the replacement adsorber.

Carefully lift the adsorber inward until the outlet self-sealing cou-
pling clearsthe rear panel and remove the adsorber as shown in
Figure 4-2.

10. Remove the adsorber from the compressor as shown in Figure 4-2.

P/N 8040353
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Compressor
Rear
Panel

This 1 1/8 in. wrench  This 1 3/16 in. wrench is used This 1 1/8 in. wrench  This 1 3/16 in. wrench is used

holds the coupling in  to loosen the self sealing holds the coupling in to tighten the self sealing

a stationary position. coupling connector. Note the a stationary position. coupling connector. Note the
direction of the large arrow. direction of the large arrow.

To Disconnect The Coupling To Connect The Coupling

Figure 4-1: Disconnecting/Connecting the Adsor ber Self-Sealing Coupling

WARNING

/ Depressurize the adsorber before disposing of it. Attach the depressur-
|%3 ization fitting (included in the Installation and Scheduled Maintenance
Tool Kit) to the coupling half at either end of the adsorber and tighten it
slowly.

Compressor Base

Figure 4-2: Removing the Adsorber from the Compressor
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Installing the Compressor Adsor ber

1

Install the replacement adsorber as follows:

a. Remove the dust caps from the self-sealing coupling halves
at each end of the replacement adsorber.

b. Write installation date on the adsorber decal.

c. Install the replacement adsorber following the steps for
compressor adsorber removal in reverse order. Use the hard-
ware saved in step 5 above.

Connect the adsorber to the compressor interna piping. Refer to
Figure 4-1.

a  Check the self-sealing connector flat rubber gasket to make
surethat it is clean and properly positioned.

CAUTION

Make sure to hold fast on the left coupling nut while tightening the
right coupling nut, as shown in Figure 4-1.

b. Make thefirst turns by hand and then firmly seal the con-
nection using the two wrenches until the fittings “ bottom”.
Refer to Figure 4-1, for proper coupling of the self-sealing
connection

Replace the cover and the front and rear grilles and secure them

Ensure that the pressure gauge reads 245-250 psig (1690-1725
kPa). If additional gas pressure is required, follow the instructions
in, Adding Helium Gas.

5. Reconnect the return and supply flex lines to the compressor.

Connect the compressor input power cable to the electrical power
source.

Unscheduled M aintenance

Suggested Unscheduled M aintenance Equipment

It is advisable to keep on hand the unscheduled mai ntenance equipment
and disposable supplies listed below.

1. Helium, 99.999% pure.
2. Pressure regulator (0-3000/0-400 psig).
3. Maintenance manifold, P/N 8080250K 003*.

P/N 8040353
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Maintenance Procedures
|

4. Heium charging line terminating in a 1/4-inch female flare fitting,
P/N 7021002P001.

5. Installation and Scheduled M aintenance Tool Kit, P/N
8032040G004.

* Available from stock; consult the factory or your sales representative.

Adding Helium Gas
Use only 99.999% pure helium gas.

CAUTION

If the compressor helium pressure gauge reads 0, decontamination is
required. Refer to decontamination procedures under, Helium Circuit
Decontamination, or contact the Product Service Department.

1. A User-supplied helium charging line terminating in a 1/4-inch
female flare fitting, and a two-stage pressure regulator rated at
0-3000/0-400 psig is required for this operation.

2. If you need to add helium more than once every several months,
check for leaks caused by improperly connected self-sealing con-
nections or any mechanical joint within the compressor.

There are two conditions that require the addition of helium gas:

1. Compressor not operating; helium pressure gauge reads 245
psig or below.

2. Compressor operating; helium pressure reads 270 psig, or below.
To add helium gas:

1. Attach apressure regulator (0-3000/0-400 psig) and charging
line to a helium gas (99.999% pure) bottle. DO NOT OPEN
THE BOTTLE AT THIS TIME. Purge the regul ator and
charging lines as instructed in steps a through e below. Do not
use helium gas that is less than 99.999% pure.

a. Open theregulator asmall amount by turning the adjusting
knob clockwise until it contacts the diaphragm, then turn
approximately 1/8 to 1/4 turn more, so that the regulator is
barely open.

b. Slowly open the bottle valve, and purge the regulator for 10
to 15 seconds. Turn the regulator knob counterclockwise
until the helium stops flowing.

____________________________________________________________________________________________________________________|
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Connect the charge line to the helium pressure regulator.

Remove the flare cap of the gas charge fitting on the rear of
the compressor. Loosely connect the charge line to the
charge fitting.

Set the helium pressure regulator to 10 to 25 psig (70-125
kPa). Allow helium gas to flow through the charging line
and around the loosened flare fitting for 30 seconds to purge
the charging line of air. Then tighten the flare nut at the end
of the charge line.

(This procedure is required to ensure that both the regulator and the
charging line will be purged of air and that the air trapped in the regulator
will not diffuse back into the helium bottle. For best results, CTI suggests a
dedicated helium bottle, regulator, and line, which are never separated, for
adding helium.)

2. Set the helium pressure regulator to 300 psig (2070 kPa). Depend-
ing on the compressor operating state, add helium gas:

a

If the compressor is running (approximately 2 hours operat-
ing time) under normal operating conditions, slowly open
the helium charge valve on the rear of the compressor.
When the helium pressure gauge rises to 270 - 290 psig
(1860 - 2000 kPa) tightly close the charge valve.

If the compressor is not running, slowly open the helium
charge valve. When the helium pressure gauge risesto 245 -
255 psig (1688 - 1757 kPa), tightly close the charge valve.

CAUTION

Add helium gas slowly to prevent relief valve blow-off.

3. Ensure that the helium charge valve on the compressor is tightly
closed. Shut off the helium pressure regulator on the helium bottle
and remove the charging line from the male flare fitting. Shut off
the helium gas bottle valve. Reinstall the flare cap.

Helium Circuit Decontamination

Refer to Section 4 - M aintenance of the appropriate On-Board Cryopump
Installation Operation, and M ai ntenance manual for information on helium
circuit decontamination.

P/N 8040353
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Appendix A - Customer Support Information

| ntroduction

Refer to Table A-1 for the nearest Customer Support Center for technical
assistance or service for CTI-CRY OGENICS products. North American
customers may call 800-FOR-GUTS (800-367-4887) 24 hours aday, seven
daysaweek. All other customers must call their local Customer Support
Center.

NOTE: Please contact the Customer Support Center in Mansfield,
Massachusetts in the United Sates of America by dialing 508-337-5599 if
a Customer Support office is not located in your area.

Please have the following information available when calling so that we
may assist you:

* Product Part Number

* Product Serial Number
e Product Application

» Specific Problem Area
* Hours of Operation

* Equipment Type

* Vacuum System Brand/Model/Date of Manufacture

For your convenience, you may also e-mail us at:
contact@helixtechnology.com
Visit us at our corporate website:

www.helixtechnol ogy.com

A-1
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Table A-1: CTI-CRYOGENICS Product Customer Support Centers

United Sates and Canada

Guaranteed Uptime Support Line GUTS®

Dia: 800-FOR-GUT S (800-367-4887) (within USA)
508-337-5599 (outside USA)
24 hours a day, seven days a week

Corporate Headquarters: 800-379-7224 (within USA)
508-337-5000 (outside USA)

Austin, TX: 800-324-6445 (within USA)
512-912-2800 (outside USA)

Longmont, CO: 800-776-6543 (within USA)
303-652-4400 (outside USA)

Santa Clara, CA: 800-324-6449 (within USA)
408-562-5940 (outside USA)

Germany, Italy, Denmark, Switzerland, Holland,
Norway, The Netherlands

Dial: +(49) 6151-959-55
24 hours a day, seven days a week

France, Spain, Portugal, Greece, Belgium, North
Africa

Did: +(33) 1-6935-2600
24 hours a day, seven days a week

United Kingdom, Ireland, N. Ireland, Scandinavia

Dial: +(44) 1-506-460017
24 hours a day, seven days a week

Japan

Dial: +(81) 0120-60-4887
24 hours a day, seven days a week

Korea

Dial: +(82) 2-577-3181
24 hours a day, seven days a week

Taiwan

Dia: +(886) (3) 516-9022
24 hours a day, seven days a week

China

Dial +(86) 21-6279-1389
24 hours a day, seven days a week

Australia, New Zealand, Tasmania

Did: +(612) 9-4810748
24 hours a day, seven days a week

Singapore, Malaysia, Philippines, Indonesia

Dial: +(65) 268-2024
24 hours a day, seven days a week

India

Did: +(91) 22-7632906
24 hours a day, seven days a week

|srael

Dial: +(972) 3-9247710
24 hours a day, seven days a week

A-2
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8200 Compressor

Appendix B - Troubleshooting Procedures

WARNING

Disconnect the compressor before performing any troubleshooting pro-
cedures.

The compressor pump is hot after operating. Wait for the pump to cool
down before working on the inside of the compressor

Table B-1: Compressor Troubleshooting Procedures

Problem Possible Cause Corrective Action

1) System power ON/ 1) The therma protective 1) Test switch (TS1) on air-cooled
OFF switch (CB1) and switch (TS1) is closed, activat- | compressor; test (TS1) and (TS2)
compressor switch (S1) | ing therelay-trip coil inthe ON/ | on water-cooled compressor. |f

remainsin the ON posi- | OFF switch (SW1). continuity isfound in any switch,
tion when switched on contact the Product Service
but the compressor will Department.

not run. Refer to Figure
C-1for identification of | 2) Incorrect phasing at input 2) Correct phase sequence at
all electrical components | power. input power cable.

3) Excessive current drain has | 3) Measure and record the current
activated the seriestrip in the and contact the Product Service

compressor ON/OFF switch. Department.
2) System power ON/ 1) No power coming fromthe | 1) Check service fuses, circuit
OFF switch (CB1) power source. breakers, and wiring associated
remainsin the ON posi- with power source, and repair as
tion, but the compressor needed.
will not run.
2) Incorrect or disconnected 2) Check the compressor against
wiring within the compressor its electrical schematic, Figure
C-1.

____________________________________________________________________________________________________________________|
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Table B-1: Compressor Troubleshooting Procedures

Problem

Possible Cause

Corrective Action

3) Compressor stops
after several minutes of
operation and remains
off.

1) High temperature of the
compressor is caused by insuf-
ficient cooling water, resulting
in the opening of thermal pro-
tective switch (water-cooled
compressor only).

2) After turn-off, very cold
cooling water was left running
through the compressor. The
resulting low oil temperature
has caused a restriction of oil
flow through the metering ori-
fice during startup.

3) Very cold cooling water is
circulating through the com-
pressor. The resulting low oil
temperature causes arestriction
of oil flow through the metering
orifice during startup.

4) Ambient temperatureis
unusually high resulting in the
opening of the thermal protec-
tive switch (air-cooled com-
pressor only).

5) Insufficient helium supply
pressure is indicated by the sup-
ply pressure gauge.

6) High temperature of the
compressed helium in the dis-
charge line from the compres-
sor pump has tripped the
thermal protective switch.

7) Mechanical seizure.

1) Confirm that cooling water to
the compressor is flowing. Con-
firm that proper cooling water
flow rate and pressure exist by
referring to Figure 3-3.

2) Turn on the compressor and
alow it to run until it has stopped
several times, alowing the ail
temperature to rise and the com-
pressor to operate continuously
for one hour minimum.

3) Recheck for proper cooling
water temperature per, Cooling
Water Requirements (Water-
Cooled Compressors Only).

4) Provide afreeflow of air to the
compressor. Confirm a12-inch
(30 cm) clearance at the front and
back of the compressor. Confirm
unobstructed and clean heat
exchanger surfaces.

5) Add helium per, Unscheduled
M aintenance.

6) Confirm that oil isvisiblein
the compressor sight glass (air-
compressor only).

7) Contact the Product Service
Department.
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8200 Compressor
|

Table B-1: Compressor Troubleshooting Procedures

Problem Possible Cause Corrective Action
4) Compressor pump 1) Intermittent power source 1) Confirm power source voltage
stops after several min- | voltage. between 198-250V, 60 Hz or 180-
utes of operating and 220V, 50 Hz and restore if neces-
then switches ON and sary.
OFF at short intervals.
5) Compressor operates | 1) Loose or defective cable. 1) Check cold head cable.
but cold head motor does
not run.

____________________________________________________________________________________________________________________|
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Appendix C - Electrical Schematicsfor 8200
Compressor
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Appendix D - Componentsin the Electrical
Control Module of the 8200 Compr essor

ETM [

1. Overtemperature Resistor R1 9. Circuit Breaker, 3A CB3
2. Run Capacitor, 35 pf C1 10. Voltage Selector Switch S1
3. Start Capacitor, 119 pf Cc2 11. Frequency Selector Switch S2
4. Transformer T2 12.Overtemperature Trip Relay K1
5. Phase Monitor PM 13. Transformer T1
6. Voltage Selector Relay K2 14.Motor Start Relay CR1
7. Main Circuit Breaker CB1 15. Meter, Elapsed Time ETM
8. Circuit Breaker, 3A CB2

Figure D-1: Componentsin the Electrical Control Chassis of the 8200 Compressor
Three-Phase Scott-T Configuration

____________________________________________________________________________________________________________________|
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Appendix D - Componentsin the Electrical Control Module of the 8200 Compressor
|

ETM| 1

1. Coldhead Phase-Shifting ResistorR3 9. Circuit Breaker, 3A CB2
2. Overtemperature Resistor R1 10. Circuit Breaker, 3A CB3
3. Run Capacitor, 35 pf C1 11. Voltage Selector Switch S1
4. Start Capacitor, 119 pf Cc2 12.Frequency Selector Switch S2
5. Transformer T2 13.Relay, Trip Relay K1
6. Run Capacitor, 2 pf C4 14. Transformer T1
7. Run Capacitor, 6 pf C3 15. Motor Start Relay CR1
8. Main Circuit Breaker CB1 16.Meter, Elapsed Time ETM

Figure D-2: Componentsin the Electrical Control Chassis of the 8200 Compressor - Single-
Phase RC Configuration

____________________________________________________________________________________________________________________|
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8200 Compressor

Appendix E - Flow Diagramsfor 8200
Air-Cooled and Water-Cooled Compressors

Compressor Gas and Oil Flows
Refer for Figure E-1 or Figure E-2 while reviewing this subsection.

Helium returning from the cold head enters the compressor, and a small
quantity of oil isinjected into the gas stream, thereby overcoming helium
low specific head and inability to carry heat produced during compression.
Helium isthen compressed and passed through a heat exchanger for
removal of compression-caused heat. The helium flows through a bulk oil
separator, oil-mist separator, and helium filter cartridge, where oil and
contaminants are removed.

A differential pressure relief valve in the compressor limits the operating
pressure differential between the helium supply and return lines, thereby
allowing compressor operating without cold head operation. When cold
head operation reaches a steady-state condition, further pressure regulation
IS unnecessary.

____________________________________________________________________________________________________________________|
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» Combines visual confirmation of flow with dynamic, electronic
switch operation

» Easy, adjustable switch point calibration: a local LED signals when
set point is reached

RotorFlow® Switches build an extra level of reliability and protection into your
equipment. By principle of operation, the rotor cannot be deceived

into indicating a positive flow situation when no flow

actually exists. Once set to a desired actuation
point, RotorFlow will switch to a “no-flow”
condition should the rotor stop for any

reason.

SHOSN3S MO4

Protect expensive electronic
equipment from coolant flow
failure on...

e Semiconductor
Processing Equipment

e Lasers * Medical Equipment
* X-Ray and Other High Power Tubes

* Robotic Welding Equipment

File No. E45168

(€ s

Wetted Materials

Body Brass, Stainless Steel or Polypropylene
(Hydrolytically Stable, Glass Reinforced)

Rotor Pin Ceramic

Rotor PPS Composite, Black

Lens Polysulfone

0-Ring Viton® (Alloy Bodies); Buna N (Polypropylene Body)

Low Flow Adaptor

Glass Reinforced Polypropylene

Operating Pressure, Maximum
Brass or Stainless Steel Body

200 PSIG @ 70°F

Polypropylene Body

100 PSIG @ 70°F, 40 PSI Max. @ 180°F

Operating Temperature,
Brass or Stainless Steel Body

-20°F to 212°F (-29°C to 100°C)

Polypropylene Body -20°F to 180°F (-29°C to 82°C)
Electronics 150°F (65°C) Ambient
Viscosity, Maximum 200 SSU
Input Power 24 VDG or 110 VAC

Relay Contact Ratings (SPDT)

1 Amp, 24 VDC Resistive; 0.3 Amp, 110 VAC

Repeatability

2% Maximum Deviation

Set Point Accuracy (Factory Set)

+5%

Set Point Differential

15% Maximum

Electrical Termination

20 AWG PVC-Jacketed, 24" Cable. Color Codes:
Red = +VAC/VDC, Black = Ground,

White = N.O. Contact, Brown = N.C. Contact,
Green = Common

BFEE  www.gemssensors.com
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RotorFLow® ELecTronic Type

With the unit installed in the line and power supplied, complete the following steps to 12’ STRAN

N A . . 3 N RELIEF HOLE
calibrate switch actuation point with proper flow rate. A small flat-blade screwdriver LED INDICATOR 1S
is the only tool required. RELAY SWITCH 18

CLOSED. AIDS FIELD

CABLE
OUTPUT

7]
- =
1. Adjust liquid flow in the line to the rate at which switch actuation is desired. CALBRATON W
2. Insert screwdriver into opening on backside of housing and fit blade into the =
potentiometer adjustment screw inside. [T}
3. If LED is not illuminated, slowly turn screwdriver counterclockwise and stop as SET POINT [T ]
soon as LED illuminates. ADIUSTMENT
4. If LED is illuminated, turn screwdriver clockwise until LED light goes out. Then, g
slowly turn screwdriver counterclockwise and stop as soon as LED illuminates. 3
iritn
Specify Part Number based on desired body material, port size and input power rating.
Body Port Size Flow Ranges - GPM Input Part
Material NPT Low Range*  Standard Range Power Number
25 011010 051050 24VDC 155425 #
110 VAC 155876 #
Polypropylene
50" 1510120 4.01020.0 24VDC 155485 #  High Resolution Black Rotor
110 VAC 155886 # PPS composite. Each of the six rotor
arms is magnetized.
25 011010 05105.0 24VDC 156265 #
110 VAC 156266 #
507 1510120 4010200 24VDC 156268 #
Brass 110 VAC 156269 #
75 ~ 5.01030.0 24VDC 180395 #
110 VAC 180396 #
12
100" - 8.01060.0 4VDC_ | 181688 # Eltgv'clds;?]ge il \/ \ |
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0
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1/4" Ports 1/2" Ports
24VDC 181693 3 /
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00\\\\\\\\\ T 1 T 5 10 15
* With use of Low Flow Adapter supplied. See Page J-7 for more information. reasseres leoszateA— GPM
** Straight thread with 0-ring seal.
# — Stock ltems. 12
High Flow 4
Units 6 3/4"
. . . . Ports
GEMS caters to OEM needs with special configurations for potable water and enhanced 3 / 110" Ports —|
chemical capabilities. Consult factory for further details. N |
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LIMITED WARRANTY
Lake Shore Cryotronics, Inc. (henceforth Lake Shore), the manufacturer, warrants this product to be free from
defects in material and workmanship for a period of 12 months from the date of shipment. During the warranty
period, under authorized return of instruments or component parts to Lake Shore freight prepaid, the company
will repair, or at its option replace, any part found to be defective in material or workmanship, without charge
to the Owner for parts, service labor, or associated customary shipping cost. Replacement or repaired parts
will be warranted for only the unexpired portion of the original warranty or 90 days (whichever is greater)

All products are thoroughly tested and calibrated to published specifications prior to shipment. Calibration
Certifications are offered for 12-month periods only. Where such documentation must be updated, a re-
certification service is offered by Lake Shore at a reasonable cost.
LIMITATION OF WARRANTY

Thiswarranty is limited to Lake Shore products purchased and installed in the United States, or Internationally
through our approved distribution agents. This same protection will extend to any subsequent owner during
the warranty period. It does not apply to damage resulting from improper or inadequate maintenance,
unauthorized modification or misuse, or operation outside of the environmental specifications. It does not
apply to damage caused by accident, misuse, fire, flood, or acts of God, or from failure to properly install,
operate, or maintain the product in accordance with the printed instruction provided.

This warranty isin lieu of any other warranties, expressed or implied, including merchantability or fitness for a
particular purpose, which are expressly excluded. The owner agrees that Lake Shore's liability with respect to
this product shall be set forth in this warranty, and incidental or consequential damages are expressly excluded.
CERTIFICATION
Lake Shore certifies that this product has been inspected and tested in accordance with its published
specifications and that this product met its published specifications at the time of shipment. The accuracy and
calibration of this product at the time of shipment are traceable to the United States National Institute of
Standards and Technology (NIST); formerly known as the National Bureau of Standards (NBS), or to a
recognized natural standard.
FIRMWARE LIMITATIONS

Lake Shore has worked to ensure that the Model 211 firmware is as free of errors as possible, and that the
results you obtain from the instrument are accurate and reliable. However, as with any computer-based
software, the possibility of errors exists.

In any important research, as when using any laboratory equipment, results should be carefully examined and
rechecked before final conclusions are drawn. Neither Lake Shore nor anyone else involved in the creation or
production of this firmware can pay for loss of time, inconvenience, loss of use of the product, or property
damage caused by this product or its failure to work, or any other incidental or consequential damages. Use of
our product implies that you understand the Lake Shore license agreement and statement of limited warranty.
FIRMWARE LICENSE AGREEMENT

The firmware in this instrument is protected by United States copyright law and international treaty provisions.
To maintain the warranty, the code contained in the firmware must not be modified. Any changes made to the
code is at the user’s risk. Lake Shore assumes no responsibility for damage or errors incurred as result of any
changes made to the firmware.

Under the terms of this agreement you may only use the Model 211 firmware as physicaly installed in the
instrument. Archival copies are strictly forbidden. Y ou may not decompile, disassemble, or reverse engineer
the firmware. If you suspect there are problems with the firmware, return the instrument to Lake Shore for
repair under the terms of the Limited Warranty specified above. Any unauthorized duplication or use of the
Model 211 firmware in whole or in part, in print, or in any other storage and retrieval system is forbidden.
TRADEMARK ACKNOWLEDGEMENT

Manufacturers and sellers claim many designations as trademarks to distinguish their products. Where those
designations appear in this manual and Lake Shore was aware of a trademark claim, the designations appear in
initial capital letterswitha ™ or ® symbol.

Apiezon® is atrademark of Biddle Instruments.

Cryo-GIov&s® isatrademark of Tempshield.

CalCurve™, Carbon-Glass™, Cernox™, Duo-Twist™, High-Temperature Cernox™, Quad-Lead™, Quad-Twist™,

Rox™, SoftCal™, and Thermox™ are trademarks of Lake Shore Cryotronics, Inc.
Teflon® is atrademark of DuPont De Nemours.

Copyright © 2002 by Lake Shore Cryotronics, Inc. All rights reserved. No portion of this manual may be
reproduced, stored in aretrieval system, or transmitted, in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise, without the express written permission of Lake Shore.
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CHAPTER 1
INTRODUCTION

1.0 GENERAL

This chapter provides an introduction to the Model 211 Temperature
Monitor. The Model 211 was designed and manufactured in the United
States of America by Lake Shore Cryotronics. A general descriptionis
provided in Paragraph 1.1, specifications in Paragraph 1.2, safety summary
in Paragraph 1.3, and safety symbolsin Paragraph 1.4.

1.1 DESCRIPTION

The Lake Shore single-channel Model 211 Temperature Monitor provides
the accuracy, resolution, and interface features of a benchtop temperature
monitor in an easy to use, easily integrated, compact instrument. With
appropriate sensors, the Model 211 measures temperature from 1.4 to 800 K
and in difficult sensing conditions, including high vacuum and magnetic
fields. Alarms, relays, user-configurable analog voltage or current output,
and a serial interface are standard features on the Model 211. Backed by the
L ake Shore tradition of excellence in cryogenic and precision temperature
measurement for science and industry, the Model 211 isa good choice for
liquefied gas storage/monitoring, cryopump control, cryo-cooler, and
materials science applications, and for applications that require greater
accuracy than thermocouples allow.

<
o

SELECT R

[akeShore 211 Tanm-aramru Maonitar

- e e —e—e

211_LED_Front.bmp

Figure 1-1. Model 211 Front Panel
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General Description (Continued)

The Model 211 Temperature Monitor supports diode temperature sensors
and resistance temperature detectors (RTDs). The Model 211 can be
configured for the type of sensor in use from the instrument front panel.
Four-lead differential measurement and 24-bit anal og-to-digital conversion
ensure high accuracy and 5-digit measurement resolution. Temperature data
can be read up to seven times per second over computer interface; the
display is updated twice each second.

The Model 211 converts voltage or resistance to temperature units based on
temperature response curve data for the sensor in use. Standard temperature
response curves for silicon diodes and platinum RTDs areincluded in
instrument firmware. The Model 211 also provides non-volatile memory for
one 200-point temperature response curve which can be entered via the
seria interface. Measurements are available in temperature units K, °C, °F,
or sensor unitsV or Q.

With an RS-232C serial interface and other interface features, the Model
211 isvauable as a stand-alone monitor and is easily integrated into other
systems. Setup and every instrument function can be performed via serial
interface or the front panel of the Model 211. High and low alarms can be
used in latching mode for error limit detection and in non-latching mode in
conjunction with relays to perform simple on-off control functions. The
analog output can be configured for either 0to 10 V or 4 to 20 mA output.

Table 1-1. Temperature Range of Typical Lake Shore Sensors *

Diodes Model Useful Range
Silicon Diodes DT-670 1.4-500 K
GaAlAs Diode TG-120 14-475K
Positive Temperature Coefficient (PTC) RTDs

100 Q Platinum RTD PT-100, 250 Q full scale 30-675K
100 Q Platinum RTD PT-100, 500  full scale 30-800 K
Rhodium-Iron RTD RF-800-4 1.4-400K
Negative Temperature Coefficient (NTC) t RTDs

Germanium RTD GR-200A-1000 2-100K
Germanium RTD GR-200A-250 12-40K
Carbon-Glass™ RTD CGR-1-500 3-325K
Cernox™ RTD CX-1050 AA or SD 35-325K
Cernox™ RTD CX-1030 AA or SD 2-325K
High-Temperature Cernox™ RTD CX-1030-SD-HT 2-420K
Rox™ Ruthenium Oxide RTD RX-102A 2-40K
Rox™ Ruthenium Oxide RTD RX-202A 3-40K

* Sensors sold separately.

T Single excitation current may limit the low temperature range of NTC resistors.

Introduction
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1.2  SPECIFICATIONS

Thermometry

Number of Inputs: 1
Measurement Type: 4-lead differential
Excitation: Constant current, 10 A or 1 mA
Isolation: Measurement is not isolated from chassis ground
A/D Resolution: 24 bit
Input Accuracy: Sensor dependent. Refer to Table 1-2
M easurement Resolution: Sensor dependent. Refer to Table 1-2
Maximum Update Rate: 7 readings per second
Supported Sensors. Diodes: Silicon, GaAlAs;
RTDs: 100 Q Platinum, 1000 Q Platinum, Cernox, Carbon Glass, ROX
Standard Curves: DT-470, DT-670, CTI Curve C, PT-100, PT-1000
User Curve: One, 200 point CalCurve or User curve in non-volatile memory
Settings: Sensor Type, Sensor Curve
Input Connector: DB-25

Front Panel

Display Type: 5 digit LED

Display Units. K, °C, °F, V, Q

Display Update Rate: Twice per second

Temperature Display Resolution: 0.001° between 0—99.999°,

0.01° between 100-999.99°, 0.1° above 1000°

Sensor Units Display Resolution: Sensor dependent, to 5 digits

Display Annunciators: K, °C, °F, V/Q

Keys: Select, Enter, A (Up Arrow), ¥ (Down Arrow)

Front Panel Features: Display Units, Display Brightness,
Keypad Lockout, Instrument Reset

Interface
Seria Interface:
Format: RS-232C
Baud Rate: 9600 BAUD
Reading Rate: To 7 readings per second
Specia Features: User Curve Entry, LabView Driver
Connector: DE-9
Alarms:;
Number: 2, High and Low
Settings: High Setpoint, Low Setpoint, Dead band,
Latching or Non-Latching, Alarm On/Off
Actuators: Display message, relays

Introduction 1-3
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I nterface Specifications (Continued)

Relays:
Number: 2
Contacts: Normally Open (NO), Normally Closed (NC), and Common (C)
Contact Rating: 30 VDC at 1 A
Settings: manually off, manually on, follows alarms

Connector: DB-25 (shares input connector)

Analog Output:

Isolation: Output is not isolated from chassis ground

Update Rate: 7 readings per second

Voltage Current
Range: 0-10V 4—-20 mA
Resolution: 0.15mV 0.3 pA
Accuracy: +1.25 mV +25uA
Minimum Load Resistance: o ";’(?3 t%r(c?e%;te-d) NA
Compliance Voltage: NA 0oV
Load Regulation NA +0.02% RDG
010 500 Q
Scales:
Temperature Sensor Units (Fixed by type)
0-20K Diodes. 1V =1V
0-100K 100 Q Platinum: 1V =100 Q
0-200K 1000 Q Platinum: 1V = 1000 Q
0-325K NTC Resistor: 1V = 1000 Q
0-475K
0-1000 K

Settings: Voltage or current, scale
Connector: DB-25 (shares input connector)

General
Ambient Temperature: 15—35 °C (59—95 °F) at rated accuracy,
10-40 °C (50—104 °F) at reduced accuracy

Power Requirement: Regulated +5 VDC @ 300 mA, +15VDC @ 75 mA,
-15VDC @ 15 mA, 5 pin DIN

Size: 96 mmW x 48 mmH x 166 mm D (3.8 x 1.9 x 6.5 inches)
Mounting: Panel mount into 91 mm W x 44 mm H (3.6 x 1.7 inch) cutout
Weight: 0.65 kilograms (1.5 pounds)

Approval: CE Mark (consult factory)

1-4 Introduction
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Ordering Information

Model
211 Model 211 only (without power supply)

211-UN Model 211 with 100 — 250 V (universa input),
17 VA power supply (P/N 109-012)

Power Options (Model 211-UN only)
VAC-120 Includes U.S. line cord
VAC-220 Includes European line cord

Accessories included with the Model 211 Temperature Monitor
106-253 Sensor input mating connector (DB-25)

106-264 Shell for sensor input mating connector

MAN-211 User’s manual

NOTE: Panel mount hardwareinstalled at factory.

Calibration Options

8000 CalCurve, floppy disk. Consists of a calibrated sensor breakpoint
table on afloppy disk in ASCII format for customer download.

8001-211 CalCurve, factory installed. Consists of a calibrated sensor
breakpoint table factory-installed into non-volatile memory.

CAL-211 Instrument calibration with certificate.
CAL-211DATA Instrument calibration with certificate and data.

Accessories Available
2111 Single ¥4 DIN panel mount adapter (see Figure 2-5).
2112 Dual ¥ DIN panel mount adapter (see Figure 2-5).
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Table 1-2. Sensor Input Performance Chart

Sensor Type Silicon Diode GaAlAsDiode
Temperature Coefficient Negative Negative
Sensor Units Volts (V) Volts (V)
Input Range 0-25V 0-75V
Sensor Excitation (Constant current) | 10 pA +0.01% 10 pA +0.01%
Display Resolution (sensor unitsy | 100 pV 100 pv
DT-670-SD-13 TG-120SD
Example L SCI Sensor with 1.4H Cal. with 1.4H Cal.
Temperature Range 14-475K 14-475K
Standard Sensor Curve DT-670 Requires Calibration
Typical Sensor Sensitivity -31.6mV at 42K -180 mV/K at 10K
-1.73mV at 77 K -1.25mVIK at 77 K
—-2.3mV at 300 K —2.75mV/K at 300 K
—2.12 mV at 500 K —2.75mV/K at 475K
M easur ement Resolution:
Sensor Units 20 pv 20 pv
Temperature Equivaence 0.6 MK at 4.2K 1mK at 10K
116mK at 77K 16 mK at 77 K
8.7 mK at 300 K 10 mK at 300 K
9.4 mK at 500 K 10mK at 475 K
Electronic Accuracy:
Sensor Units +160 pV +0.01% RDG | £160 pV +0.02% RDG
Temperature Equivalence +10 mK at 4.2 K +6 mK at 10K

+152 mK at 77 K
+94 mK at 300 K
+80 mK at 500 K

+300 MK at 77 K
+150 mK at 300 K
+110 mK at 475K

Temperature Coefficient +10 pV 15 PPM +20 uV +5 PPM
of reading per °C of reading per °C
Temperature Accuracy 31 mK at 4.2K +21 mK at 10K

including electronic accuracy,
CalCurve™ and calibrated
sensor

267 mK at 77 K
+154 mK at 300 K
+140 mK at 500 K

+390 mK at 77 K
+140 mK at 300 K
+210 mK at 475K

Magnetic Field Use

Recommended for
T>60K&B<3T

Recommended for
T>42K&B<5T

1-6
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Table 1-2. Sensor Input Performance Chart (Continued)

100 Q Platinum RTD

1000 Q Platinum RTD

Cernox™ RTD

500 Q Full Scale

Positive Positive Negative

Ohms (Q) Ohms (Q) Ohms (Q)

0-500 Q 0-5000 Q 0-7500 Q

1mA £0.3% 1 mA £0.3% 10 pA +0.01%

10 mQ 100 mQ 100 mQ

PT-103 with PT-1001 * CX-1050-SD
14JCal. with 1.4J Cal. with 4L Cal.
30-800 K 30-800 K 35-400K

DIN 43760 Scaled from DIN 43670 | Requirescalibration
0.19 Q/K at 30K 19Q/K at 30K 770 Q/K at 4.2 K
0.42 Q/K at 77 K 42 QK at 77K -15Q/K a 77K

0.39 /K at 300 K
0.35Q/K at 675K
0.33 Q/K at 800 K

3.9Q/K at 300 K
3.3Q/K at 800 K

-0.1 Q/K at 300 K

2mQ 20 mQ 50 mQ

10.6 mK at 30 K 10.6 mK at 30 K I1mK at 42K

10 mK at 77 K 10 mK at 77 K 333mK at 77K

10 mK at 300 K 10 mK at 300 K 500 mK at 300 K

10 mK at 675 K 10 mK at 800 K

10 mK at 800 K

+0.004 Q +0.02% RDG | *+0.06 Q +0.04% RDG +0.1 Q +0.04% RDG
+25mK at 30K +40 mK at 30 K t1mK at4.2K

+18 mK at 77 K +33mK at 77 K +88 mK at 77 K

+70 mK at 300 K
+162 mK at 675 K
+187 mK at 800 K

+135mK at 300 K
+370 mK at 800 K

+1.144 K at 300K

+0.2 mQ 15 PPM
of reading per °C

+2.0 mQ 15 PPM
of reading per °C

+20 mQ +15 PPM
of reading per °C

+45mK at 30 K
+38mK at 77 K
+105 mK at 300 K
+262 mK at 675 K
+287 mK at 800 K

+60 mK at 30 K
53 mK at 77 K
+170 mK at 300 K
+470 mK at 800 K

+9mK at4.2K 1
+138mK at 77K '
+1.284 K at 300K '

Recommended for
T>40K&B<25T

Recommended for
T>40K&B<25T

Recommended for
T>2K&B<19T

* No longer available from Lake Shore.
T Specified accuracy includes no effects of thermal EMF voltages. An error of 3 mQ results
from each 1 uV of thermal EMF voltage. In well-designed systems, thermal EMF voltage

should be <10 pV.
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1.3 SAFETY SUMMARY

Observe these general safety precautions during all phases of instrument
operation, service, and repair. Failure to comply with these precautions or
with specific warnings elsewhere in this manual violates safety standards of
design, manufacture, and intended instrument use. Lake Shore Cryotronics
assumes no liability for Customer failure to comply with these requirements.

The Model 211 protects the operator and surrounding area from electric
shock or burn, mechanical hazards, excessive temperature, and spread of
fire from the instrument.

The Model 211 is designed for indoor use only. Improper use of the
instrument may pose a hazard to the operator and surrounding area.

The power supply included with the Model 211-UN meets or exceeds the
International Safety Standard for Information Technology Equipment, IEC
60950.

Ground The Instrument

To minimize shock hazard, the optional instrument power supply is
equipped with a 3-conductor AC power cable. Plug the power cableinto an
approved three-contact electrical outlet or use a three-contact adapter with
the grounding wire (green) firmly connected to an electrical ground (safety
ground) at the power outlet. The power jack and mating plug of the power
cable meet Underwriters Laboratories (UL) and International
Electrotechnical Commission (IEC) safety standards.

Do Not Operate In An Explosive Atmosphere

Do not operate the instrument in the presence of flammable gases or fumes.
Operation of any electrical instrument in such an environment congtitutes a
definite safety hazard.

Keep Away From Live Circuits

Operating personnel must not remove instrument covers. Refer component
replacement and internal adjustments to qualified maintenance personnel.
Do not replace components with power cable connected. To avoid injuries,
always disconnect power and discharge circuits before touching them.
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Safety Summary (Continued)

Do Not Substitute Parts Or Modify Instrument

Do not install substitute parts or perform any unauthorized modification to
the instrument. Return the instrument to an authorized Lake Shore
Cryotronics representative for service and repair to ensure that safety
features are maintained.

Cleaning

Do not submerge instrument. Clean only with a damp cloth and mild
detergent. Exterior only.

1.4 SAFETY SYMBOLS

—=~  Direct current (power line).
Alternating current (power line).
Alternating or direct current (power line).

Three-phase alternating current (power line).

Earth (ground) terminal.

Protective conductor terminal.
Frame or chassis terminal.
On (supply).

Off (supply).

Equipment protected throughout by
double insulation or reinforced
insulation (equivalent to Class Il of
IEC 536 - see Annex H).

Caution: High voltages; danger of
electric shock. Background color:
Yellow; Symbol and outline: Black.

Caution or Warning - See
instrument documentation.
Background color: Yellow; Symbol
and outline: Black.

Fuse.

b B> B B O-¥®-7d/¢
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CHAPTER 2
INSTALLATION

2.0 GENERAL

This chapter provides general installation instructions for the Model 211
Temperature Monitor. To ensure the best possible performance and to
maintain operator safety, please read the entire chapter before installing and
operating the instrument. Refer to Chapter 3 for operating instructions.
Refer to Chapter 4 for computer interface installation and operation.

2.1 INSPECTION AND UNPACKING

Inspect shipping containers for external damage before opening. Photograph
any container that has significant damage before opening it. If thereis
visible damage to the contents of the container, contact the shipping
company and Lake Shore immediately, preferably within 5 days of receipt
of goods. Keep al damaged shipping materials and contents until instructed
to either return or discard them.

Open the shipping container and keep the container and shipping materials
until all contents have been accounted for. Check off each item on the
packing list asit is unpacked. Instruments may be shipped as several parts.
The items included with the Model 211 are listed as follows.

Items Included with M odel 211 Temperature Monitor:
* Model 211 Instrument
e Model 211 User’'s Manua
« Input/Output Mating Connector and Shell
* Panel Mount Hardware Installed at Factory

Items Also Included with Model 211-UN Option:

» Universal Input Power Supply
* Line Power Cord

Contact Lake Shore immediately if there is a shortage of parts or
accessories. Lake Shore is not responsible for any missing items if not
notified within 60 days of shipment.
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INSPECTION AND UNPACKING (Continued)

Inspect all items for both visible and hidden damage that occurred during
shipment. If damage is found, contact Lake Shore immediately for
instructions on how to file a proper insurance claim. Lake Shore products
are insured against damage during shipment but atimely claim must be filed
before Lake Shore will take further action. Procedures vary slightly with
shipping companies. Keep all shipping materials and damaged contents until
instructed to either return or discard them.

If the instrument must be returned for recalibration, replacement or repair, a
returned goods authorization (RGA) number must be obtained from a
factory representative beforeit is returned. The Lake Shore RGA procedure
isgivenin Paragraph 5.2.

2.2 REAR PANEL DEFINITION

This paragraph describes the connectors on the rear panel of the Model 211.
See Figure 2-1. Readers are referred to paragraphs that contain installation
instructions and connector pin-outs for each feature. A summary of
connector pin-outsis provided in Paragraph 5.6.

CAUTION: Only make rear panel connections with the power supply
disconnected.

&_ SERIAL 1/0 (OTE) @
I - .

i &

BIPLIT | OUTPLUT —
. |

211 _Rear.bmp

Description Details
1 | POWER 5-pin DIN Paragraph 2.3 Figure 5.2
SERIAL 1/O (DTE) DE-9 Paragraph 4.1.1 Figure 5.4
INPUT/OUTPUT DB-25 | Paragraphs2.4-2.6 Figure 5.3

Figure 2-1. Model 211 Rear Panel
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2.3 POWER INPUT CONNECTOR

Power is supplied to the Model 211 through a 5-pin DIN connector located
on the rear panel of the instrument. There is no power switch on the
instrument, so it is off when not plugged in, or on when plugged in. Make
sensor connections before applying power to the instrument. The instrument
requires+5V at 300 mA, +15V at 75 mA, and—15V at 15 mA. Refer to
Figure 2-2 for pin out descriptions.

WARNING: To prevent electrical fire or shock hazards, do not expose this
instrument, or its power supply, to rain or excess moisture.

Pin Description
1 Ground
2 Ground
3 +5V
4 -15v
5 +15V

Figure 2-2. Power Connector

2.4 EXTERNAL POWER SUPPLY (Model 211-UN Only)

The Model 211-UN comes with the optional universal input power supply,
Lake Shore P/N 109-012. This power supply can accept input voltages from
100 to 240 VAC (£10%), 50 to 60 Hertz. It has an IEC 320-C14 line cord
receptacle for input power and a 5-pin DIN connector for the output. It can
output +5V at 1 A, +15V at 400 mA, and —15V at 400 mA. One power
supply can provide power for up to three Model 211's with a user supplied
adapter cable. The power supply is CE Certified and meets or exceeds the
following safety standards: UL 1950, CSA C22.2, and |EC 60950.
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2.5 SENSOR INPUT

This paragraph details how to connect diode and resistor sensorsto the
Model 211 input. Refer to Paragraph 3.5 to configure the input. Sensor
installation instructions are provided in the Lake Shore Temperature
Measurement and Control Catal og.

251 Input/Output Connector

Sensors are connected to the Model 211 through the Input/Output connector
on the rear panel of the instrument. The Input/Output connector is also used
for the analog output and relay connections. Refer to Figure 2-3 for pin
descriptions.

Input/Output

P-211-2-3.bmp

Pin Description Pin Description

1 No Connection — | —

2 Shield 14 | Shield

3 I+ 15 | I-

4 V+ 16 | V-

5 Shield 17 | Shield

6 | Analog Output Signal 18 | Analog Output Ground

7 No Connection 19 | No Connection

8 Low Alarm COM 20 | Low Alarm N.O.

9 Low Alarm N.C. 21 | No Connection
10 | No Connection 22 | No Connection
11 | High Alarm COM 23 | High Alarm N.O.
12 | High Alarm N.C. 24 | No Connection
13 | No Connection 25 | No Connection

Figure 2-3. Input/Output Connector
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25.2 Sensor Lead Cable

The sensor lead cable used outside the cooling system can be much different
from what is used inside. Between the instrument and vacuum shroud, heat
leak is not a problem, but errors from noise pick up need to be minimized.
Larger conductor, 22 to 28 AWG stranded copper wire is recommended
because it has low resistance yet remains flexible when several wires are
bundled in a cable. The arrangement of wiresin acableis also important.
For best results, twist voltage leads, V+ and V— together and twist current
leads |+ and |- together. Cover the twisted pairs of voltage and current leads
with a braided or foil shield connected to the shield pin of the instrument.
Thistype of cableis available through local electronics suppliers.
Instrument specifications are given assuming 10 feet of sensor cable. Longer
cables, 100 feet or more, can be used but environmental conditions may
degrade accuracy and noise specifications.

2.5.3 Grounding and Shielding Sensor Leads

The sensor input circuitry is NOT isolated from earth ground. Do not
ground sensor leads outside of the instrument.

Shielding the sensor lead cable isimportant to keep external noise from
entering the measurement. A shield is most effective when it is near the
measurement potential, so the Model 211 offers a shield that stays close to
the measurement. Connect the sensor cable shield to the input connector
shield pin. Do not terminate the shield at the opposite end or ground loops
may be formed.
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2.5.4  Sensor Polarity

L ake Shore sensors ship with instructions that indicate which sensor leads
are which. It isimportant to follow these instructions for plus and minus
leads (polarity) aswell as voltage and current when applicable. Diode
sensors do not operate in the wrong polarity. They look like an open circuit
to the instrument. Two-lead resistors can operate with any lead arrangement
and the sensor instructions may not specify polarity. Four-lead resistors may
depend more on lead arrangement. Follow any specified lead assignment for
four lead resistors. Mixing leads could give areading that appears correct,
but is not the most accurate.

DT-670-SD
Diode Sensor Leads

Cathode /‘ | ‘ |\ Anode

255 Four-Lead Sensor Measurement

All sensors, including both two-lead and four-lead can be measured with a
four-lead technique. Four-lead measurement eliminates the effect of lead
resistance on the measurement. If it is not taken out, lead resistanceis a
direct error when measuring a sensor.

Four-Lead
Platinum

Four-Lead
Diode

In afour lead measurement, current leads and voltage leads run separately to
the sensor. With separate leads, thereis little current in the voltage leads so
their resistance does not enter into the measurement. Resistance in the
current leads will not change the current as long as the voltage compliance
of the current source is not reached. When two lead sensors are used in four
lead measurements, the short leads on the sensor have an insignificant
resistance.
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2.5.6 Two-Lead Sensor Measurement

Sometimes a crowded cryogenic system forces users to read sensorsin a
two-lead configuration because there are not enough feedthroughs or room
for lead wires. If thisis the case, plus voltage to plus current and minus
voltage to minus current leads are attached at the back of the instrument or
at the vacuum feedthrough.

|+

+ Ve

Two-Lead
Diode

I
The error in aresistive measurement is the resistance of the lead wire run
with current and voltage together. If the leads contribute 2 or 3 Q to a5 kQ
reading, the error can probably be tolerated. When measuring voltage for
diode sensors the error in voltage can be calculated as the lead resistance
times the current, typically 10 pA. For example: a 10 Q lead resistance
times 10 YA resultsin a0.1 mV error in voltage. Given the sensitivity of a
silicon diode at 4.2 K the error in temperature would be only 3 mK. At 77 K

the sensitivity of asilicon diode islower so the error would be close to
50 mK. Again, this may not be a problem for every user.

257 Lowering Measurement Noise

Good instrument hardware setup technique is one of the least expensive
way's to reduce measurement noise. The suggestions fall into two categories:
(1) Do not let noise from the outside enter into the measurement, and

(2) Let the instrument hardware features work to their best advantage.

* Use4-lead measurement whenever possible.

» Do not connect sensor leads to chassis or earth ground.

» Usetwisted shielded cable outside the cooling system.

» Attach the shield pin on the sensor connector to the cable shield.

» Do not attach the cable shield at the other end of the cable, not even to
ground without taking precautions to prevent ground loops.

» Run different inputs and outputs in their own shielded cable.
» Usetwisted wire inside the cooling system.
» Useagrounded receptacle for the instrument power cord.

» Consider ground strapping the instrument chassis to other instruments or
computers.
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2.6 ANALOG OUTPUT

The Analog Output available on the rear panel of the Model 211 can be
configured as either avoltage or current output that can be used for monitor
and control applications. Its most basic function is a temperature monitor
where it puts out a voltage or current that is proportional to temperature.
Refer to Paragraph 3.8 to configure the analog output.

In voltage mode the anal og output can vary from 0—10 V with aresolution
of 0.15 mV or 0.0015% of full scale. The output can drive aresistive load of
no less than 500 Q. The output is short-circuit protected so the instrument is
not harmed if the load resistance is too small. However, this practice is not
recommended as the additional load on the instrument power supply causes
noise on internal circuits.

In current mode, the analog output can vary from 4 to 20 mA with a
resolution of 0.3 HA or 0.0015% of full scale. The output is limited by a
10 V compliance voltage so the largest resistive load that the output can
drivein current mode is 500 Q.

The output for the analog output is available from Pins 6 and 18 of the
Input/Output connector. See Figure 2-3. The terminal marked anal og output
signal isthe output voltage terminal, the terminal marked analog output
ground isthe ground and is attached to chassis ground inside the instrument.

It is not recommended to attach the analog output ground to a ground
outside the instrument. The output should be read by an instrument with an
isolated or differential input wherever possible. Connecting to an external
ground can cause noise in the analog output voltage or the sensor input
measurement. If this cannot be avoided, try to keep the chassis of the two
instruments at the same potential with aground strap.

2.7 RELAYS

The Model 211 has two relays, labeled high and low. The relays are most
commonly associated with the alarm feature. The relays can a so be placed
in manual mode and controlled directly by the user from the front panel or
over the computer interface. Refer to Paragraph 3.7 and the RELAY
command in Chapter 4.

Normally Open (N.O.), Normally Closed (N.C.), and Common (COM)
contacts are available for each relay. All contacts (including common) are
isolated from the measurement and chassis grounds of the instrument. If a
relay isinactive (Off), it will beinits normal state of open or closed. When
therelay is active (On), it will be in the opposite state. Relay connections
are available on the Input/Output connector. See Figure 2-3.
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2.8 PANEL MOUNTING

The Model 211 can be easily panel mounted using the panel mount brackets
included. The Model 211 fitsina91 x 44 mm (3.6 x 1.7 inch) cutout. To
panel mount the instrument, unplug the unit and then use a'/;5 inch hex
wrench to remove the 2 set screws holding the brackets in place. Remove
the 2 panel mount brackets by dliding them towards the rear of the unit.

Then place the unit into the panel cutout. Slide the two panel mount brackets
back into the case of the instrument. Reinstall the 2 set screws and tighten
them until the instrument is secure.

The Model 211 can also be purchased with either of two panel mount
adapters. The Model 2111 or 2112 will mount 1 or 2 Temperature Monitors
ina¥2 DIN cutout measuring 105 mm Wide x 132 mm High (4.1 x 5.2
inches). See Figure 2-5.

Panel.bmp

Figure 2-4. Panel Mounting Details
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2111 Option

Single % DIN
Panel Adapter
Mount

&1 = 44 mm Lake Shore
{3.6x 1.7 n.) PN 107 -306
Cubout

81 = 44 mm
(36 =17 In.)
Cutout

2112 Dption
81 = 44 mm
Mount
Lake Shore
PN 107-307

— LT ALY

Cutout_Panels.bmp

Figure 2-5. 2111 and 2112 Panel Mount Adapters
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CHAPTER 3
OPERATION

3.0 GENERAL

This chapter provides operating instructions for most features of the Model
211 Temperature Monitor. Corresponding computer interface instructions
for these features are provided in Chapter 4.

3.1 INSTRUMENT POWER

The Model 211 is powered on by plugging in the power supply. Thereisno
power switch on the instrument. When the Model 211 is powered on every
segment on the display will illuminate for a few seconds to indicate
instrument initialization. Most of the instrument setup parameter values are
retained when powered off with one exception. The latching alarm will reset
itself on power-up. When the instrument is powered on for the first time
parameter values are set to their defaults, listed in Table 3-6.

When initialization is complete the instrument will begin its normal reading
cycle and temperature or sensor units readings should appear on the display.
Messages will appear in the reading location on the display if the
measurement input has not been fully configured. Messages listed in
Paragraph 5.3.1, Instrument Hardware Errors, are related to the instrument
hardware and may require help from Lake Shore service. The messages
listed in Paragraph 5.3.2, Limit Errors, do not indicate a problem with the
instrument and will disappear when input setup is complete.

The Model 211 should be allowed to warm up for a minimum of 30 minutes
to achieve rated accuracy.

3.2 DISPLAY DEFINITION

The Model 211 has a 6-digit LED display capable of showing both numeric
and character data. In normal operation the display shows the current sensor
reading in sensor units or temperature units. The four annunciators below
the right hand side of the display indicate what units the display is reading
in. Other display configurations appear during parameter setting and data
entry operations. These displays areillustrated in their individual operation

paragraphs.
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£ S I I I
AR A v SELECT  ENTER

LakeShore 211 Temperature Monitor

211_Display.eps

Figure 3-1. Model 211 Display

3.3 LED ANNUNCIATORS AND DISPLAY MESSAGES
The display units are indicated using LED annunciators below the right side
of the main display.
LED Annunciators
°C The display units arein degrees Celsius.
K Thedisplay unitsarein Kelvin.
°F The display units are in degrees Fahrenheit.
VIQ  Thedisplay units are in sensor units, either volts or ohms
depending on input type.

Alarm messages are displayed alternately with the reading when an alarm
condition exists. If both a high and low alarm condition exists (can only
happen when latching alarms are active), then the display will aternate
between the current reading and the alarm high and alarm low messages.
Other display messages are described in Paragraph 5.3.

Alarm M essages
RLA H Indicates that the high alarm is active.
RLR L Indicates that the low alarm is active.
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3.4 KEYPAD DEFINITION

The Model 211 has 4 keys on the front panel to setup instrument functions.
A list of front panel setup operationsis shown in the Model 211 Menu
Structure located on the inside back cover of this manual.

3.4.1 Key Descriptions

A The up arrow serves two functions: to choose between parameters
during setting operations and to increment numerical data. Holding
the button in while setting numerical dataincreases setting speed.

v The down arrow serves two functions: to choose between
parameters during setting operations and to decrement numerical
data. Holding the button in while setting numerical data increases
setting speed.

Select  Places the instrument into settings mode where all instrument
parameters can be setup. When pressed while in the settings mode,
it terminates the settings mode without changing the existing
parameter value. Press and hold to display code revision date.

Enter Completes setting function storing any changes to the parameter
value. Press and hold to lock or unlock the keypad.

3.4.2  General Keypad Operation
The Model 211 has two keypad operations: setting selection and data entry.

Setting Selection: Allows the user to select from afinitelist of parameter
values. During setting selection the A and ¥ keys are used to select a
parameter value. Enter is used to accept the change and advance to the next
parameter. Select will cancel the change to that parameter and return to the
normal display.

Data Entry: Allows the user to enter numeric parameter values using the
A and ¥ keys. Pressthe A key to increase the value of the setting, or press
the ¥ key to decrease its value. Holding either key down for a few seconds
will cause the number to change at a faster rate. Once the correct parameter
value is entered press Enter to accept the change and advance to next
parameter. Pressing Select will cancel the change to that parameter and
return to the normal display.

Related setting selection and data entry sequences are often chained together
under a single setting sequence. To skip over a parameter without changing
its value press Enter before pressing an arrow key. To return to the normal
display in the middle of a setting sequence press Select before pressing an
arrow key. Changes “entered” before Select is pressed are kept.
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3.5 INPUT SETUP

3.5.1

Input Type

The Model 211 supports a variety of temperature sensors sold by Lake
Shore and other manufactures. An appropriate sensor type must be selected
for the input. Refer to Table 3-1 for alist of common sensor types. If a
particular sensor is not listed in the Input Type selection, look at Table 3-1
to find a sensor with similar range and excitation. For additional details on
sensors, refer to the Lake Shore Temperature Measurement and Control
Catalog or visit our website at www.lakeshore.com.

To select sensor type, press the Select key, usethe A or ¥ keysto select

“ InPULE," then pressthe Enter key. Usethe A or ¥ keysto cycle through
the sensor types shown in Table 3-1. When the desired type appears, press
the Enter key. Proceed to Paragraph 3.5.2 to select atemperature curve or
press the Select key to return to the normal display.

Table 3-1. Sensor Input Types

Display Input Excit- Sensor Curve Coef- Lake Shore
M essage Type ation Type Format | ficient Sensors*
" . DT-470,
S 25V | 10pA | Silicon Diode V/IK Neg. DT-670
Gallium-
- Aluminum- g .
GRRLRAS 75V 10 pA Arsenide VIK Neg. TG-120 Series
Diode
100 Q Plat.
250 PE 250Q | 1ma | RTD<675K; PT-100 Series
Rhodium-Iron QK Po Platinum,
RTD S | RF-800
o 100 QPlat. Rhodium-Iron
SO0 PE 500 Q 1mA RTD >675K
i0ooPE | 50000 | 1ma | 1000QMaL QIK Pos. |
RTD
Cernox, High-
Negative Temp Cernox,
Temperature Carbon Glass,
nkertd 7500 Q | 10 pA Coefficient log R/IK Neg. Germanium,
(NTC) RTD Rox, and
Thermox

* Refer to the Lake Shore Temperature Measurement and Control Catalog
for complete details on all Lake Shore Temperature Sensors.
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3.5.2 Curve Selection

The Model 211 supports a variety of temperature sensors sold by Lake
Shore and other manufacturers. After the appropriate sensor type is selected
for the input (Paragraph 3.5.1), an appropriate temperature response curve
may be selected. The Model 211 can use curves from several sources.
Standard curves are included with every instrument and numbered 1 thru 7.
A single user curve can be loaded viathe serial interface when a sensor does
not match a standard curve. Cal Curve option can be stored as the user curve
at the factory or by the customer. The complete list of standard curves built
into the Model 211 is provided in Table 3-2. Curve tables arelisted in
Appendix A of this manual.

During normal operation, only the curves related to the input type selected
are displayed. If the curve you wish to select does not appear in the selection
sequence make sure the curve format matches the recommended format for
the input type selected. Refer to Table 3-1.

NOTE: The sensor reading can always be displayed in sensor units.
If atemperature response curveis selected for an input, its
readings may also be displayed in temperature.

To select a curve, continue from the input type selection (Paragraph 3.5.1)
or press the Select key, usethe A or ¥ key to select " inPUE " then press
the Enter key twice. The display will show the curve currently assigned to
the input. If no curve is attached “nonE” will be displayed. Usethe A or ¥
keysto cycle through the temperature response curves. When the desired
type appears, press the Enter key. Proceed to Paragraph 3.5.3 to select the
display units or press the Select key to return to the normal display.

Table 3-2. Standard Curves

Curve | Display Sensor Lake Shore Temperature
No. Name Type Sensor CurveName Range
0 nonE None None None None
1 dtHn Silicon Diode DT-470 Curve 10 1.4-475K
2 deR o Silicon Diode DT-670 DT-670 1.4-500 K
3 - Silicon Diode N/A CTl CurveC | 10-320K
., 100 Q . _
6 Pt 00 Platinum RTD PT-100 DIN 43760 30-800 K
. 1000 Q _
7 PEI00OO Platinum RTD N/A DIN 43760 30-800 K
21 LSEr User defined — User defined | User defined
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3.5.3 Display Units Selection

The Model 211 has a 6-character LED display. During normal operation it
can display the senor reading in temperature (Kelvin, Celsius, or Fahrenheit)
or sensor units (V or Q). The LEDsto the right of the keys indicate what
units are being displayed.

To select display units, continue from input curve selection (Paragraph
3.5.2) or press the Select key, usethe A or ¥ key to select " inPUE," then
press the Enter key three times. The display shows “Un «£5” and aLED
shows the selected display units. Use the A or ¥ key to cycle through the
display units. When the desired unit is highlighted, pressthe Enter key.

3.6 ALARM SETUP AND OPERATION

Theinput of the Model 211 has high and low alarm capability. Temperature
reading datain Kelvin can be compared to the alarm setpoint values. A
reading higher than the high setpoint or off the high end of the temperature
curve triggers the high alarm and a reading lower than the low alarm
setpoint or off the low end of the temperature curve triggers the low alarm.

NOTE: Alarm setpoints are always set in K, but the alarm feature will still
operate if the instrument displays °C or °F. If no temperature
response curve is chosen, the alarm function will not operate. Refer
to Paragraph 3.5.2 for curve selection.

If an alarm activates for the input, the display flashes between the current
reading and “ALA H” or “ALA L~ for high and low alarms respectively. The
two relays can also be tied to alarm functions as described in Paragraph 3.7.

Latching Alarms. Often used to detect faultsin a system or experiment that
require operator intervention. The alarm state remains visible to the operator
for diagnostics even if the alarm condition is removed. Relays often signal
remote monitors or for added safety take critical equipment off line.
Pressing the Select key clearslatched alarms.

Non-L atching Alarms. Often tied to relay operation to control part of a
system or experiment. The dead band parameter can prevent relays from
turning on and off repeatedly when the sensor input reading is near an alarm
setpoint. Example: If the high alarm setpoint = 100 K and the dead band =
1 K, the high alarm triggers when sensor input temperature increases to

100 K, and it will not deactivate until temperature dropsto 99 K.

To begin alarm setup press the Select key and use the A or ¥ key to select
“ALA" and pressthe Enter key. Usethe A or ¥ key to turn the alarm
function on or off. If the alarm function is powered on, the alarm will
continue with alarm setup otherwise no other settings need to be made and
the display will return to normal operation.
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Alarm Setup and Operation (Continued)

The next setting is the high alarm point indicated by a“H” on the | eft of the
display. The high alarm setpoint is always set in units of Kelvin. Use the A
or ¥ key to set the high alarm setpoint. Holding the button in will increase
the rate of change. The minimum valueis 0 K and the highest is 999.9 K.
Press the Enter key to store the high alarm setpoint.

The next setting is the low alarm setpoint indicated by a“L” on the left of
the display. Its setting is similar to the high alarm setpoint listed above.
Press the Enter key to store the low alarm setpoint.

The next setting is the alarm deadband indicated by a“d” on the left of the
display. Its setting is similar to the high and low alarm point settings except
that the maximum value that can be set is99.9 K. Press the Enter key to
store the alarm deadband.

The final setting is aarm latching. The display will show “LEL H” along
with the setting, & indicating that the latch function is turned off and a
indicating that it isturned on. Usethe A or ¥ key to set the alarm latching
status. Pressthe Enter key to store the alarm latching status. The display
will return to normal operation.

3.7 RELAY SETUP

There are two relays on the Model 211 numbered 1 and 2. They are most
commonly thought of as alarm relays, but they may be manually controlled.
Therelaysarerated for 30 VDC and 1 A. Theterminalsarein the

I nput/Output connector on the Model 211 rear panel. See Figure 2-3.

When using relays with alarm operation, set up the alarmsfirst (Paragraph
3.6). Relay 1istied to the low alarm operation and relay 2 istied to the high
alarm operation.

To begin relay setup pressthe Select key and use the A or ¥ key to select
“rELAY” and pressthe Enter key. Relay 1 will be setup first indicated by
the”r " on theleft of the display. Usethe A or ¥ key to select the function
of relay 1 from manually off (- { oFF), manualy on (- { an), or following
thelow alarm (- { ALR). If the relay is set to follow the alarm, it will turn on
when the temperature drops below the low alarm setpoint. Press the Enter
key to store the relay setting.

The next setting isthe relay 2 setup indicated by the”r2” on the left of the
display. Usethe A or ¥ key to select the function of relay 2 from manually
off (-2 oFF), manually on (-2 on), or following the high alarm (-2 ALR).
If therelay is set to follow the alarm, it will turn on when the temperature
goes above the high alarm setpoint. Press the Enter key to store the relay
setting. The display will return to normal operation.
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3.8 ANALOG OUTPUT SETUP

The Model 211 has a single analog output. It is normally configured to
provide an analog signal proportional to temperature to a strip chart
recorder or separate data acquisition system. Pins 6 and 18 on the DB-25
Input/Output connector are used for the analog output. See Figure 2-3.

The analog output is front panel configurable to be either avariable DC
voltage or current source. In voltage mode, the analog output can vary from
0to 10 V with aresolution of 0.15 mV or 0.0015% of full scale. The output
can drive aresistive load of no less than 500 Q. The output is short-circuit
protected so the instrument is not harmed if the |oad resistance istoo small.
However, this practice is not recommended as the additional load on
instrument power supplies causes noise on internal circuits.

In current mode the analog output can vary from 4 to 20 mA with a
resolution of 0.2 uA or 0.0015% of full scale. The output is limited by a
10 V compliance voltage so the largest resistive load that the output can
drivein current mode is 500 Q.

The analog output has two modes, voltage and current, and six ranges.
Theranges are listed in Table 3-3. The low output is the temperature that
produces zero output (0 V or 4 mA) and the high output is the temperature
that produces full output (10 V or 20 mA).

If no curveis selected for the input, the analog output range is fixed to
output asignal proportional to sensor units. Refer to Table 3-4.

NOTE: When acurveis selected for the input, the analog output always
works in units of Kelvin no matter what units are displayed.

To begin analog output setup press the Select key and use the A or ¥ key
to select “DUEPUE" and press the Enter key. Analog output mode will be
set up first. Use the A or ¥ key to choose between voltage mode or current
mode. Press the Enter key to store the analog output mode.

The next setting is analog output range. Refer to Table 3-3 and use the
A or ¥ key to select arange for the analog output. Press the Enter key to
store the analog output range. The display will return to normal operation.
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Table 3-3. Analog Table 3-4. Analog Output
Output Range Scales Scales In Sensor Units
Range Low High Input Low High
Number | Output | Output Type OQutput | Output
0 0K 20K Silicon Diode ov 10V
1 0K 100K GaAlAs Diode ov 10V
2 0K 200K PT-100, 250 Q 0Q 1kQ
3 0K 325K PT-100, 500 Q 0Q 1kQ
4 0K 475K PT-1000 0Q 10 kQ
5 0K 1000 K NTC RTD oQ 10 kQ

3.9 ANALOG OUTPUT TO TEMPERATURE CONVERSION

The output current or voltageis directly proportional to the temperature
reading. For the 4—20 mA output, the following formula converts output
current to temperature:

T=A+Bx IOUT
where T = temperature in Kelvin, Iyt = output current in mA, and A and B
are constants from Table 3-5.
For the 0—10 V output, the following formula converts output voltage to
temperature:

T=CxVour

where T = temperature in Kelvin, V oyt = output voltage, and C is a constant
from Table 3-5.

Table 3-5. Conversion Parameters for Temperature in K

4-20mA 0-10V
RANGE | TEMP. (K) A (K) B (K/MA) | C(K/V)
0 0 — 20 500  1.2500 2.0
1 0 — 100 —2500  6.2500 10.0

2 0 — 200 -50.00  12.5000 20.0

3 0 — 325 -81.25  20.3125 325
4 0 — 475 -11875  29.6875 475

5 0 —1000 —250.00  62.5000 100.0
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3.10 LOCKING AND UNLOCKING THE KEYPAD

The keypad lock feature prevents accidental changes to parameter values.
When the keypad islocked, only the alarm reset function of the Select key
still functions. All other key functions are ignored.

To lock the keypad, press and hold the Enter key for 10 seconds. The
wi Iy

display will show “LuL” indicating the keypad is now locked. Release the
Enter key and the display will return to normal operation.

To unlock the keypad, press and hold the Enter key for 10 seconds. The
wif_t Ty

display will show “uUntuL” indicating the keypad is now unlocked. Release
the Enter key and the display will return to normal operation.

3.11 RESETTING THE MODEL 211 TO DEFAULT VALUES

It is sometimes necessary to reset instrument parameters that are stored in
nonvolatile memory called EEPROM. The default values of the Model 211
are shown below in Table 3-6. Resetting to default values does not affect the
user curve or the calibration data.

To reset the Model 211 to default values, press and hold both the A or ¥
keys for 10 seconds. All of the LED digits will illuminate when the memory
has been reset. Rel ease the buttons and the display will return to normal
operation.

Table 3-6. Model 211 Default Values

Par ameter Default Par ameter Default
Input Type Silicon Diode Alarm Latch Off
Input Curve DT-470 Anaog Mode Voltage
Display Units K Analog Range 5
Alarm Function Off Relay 1 Mode Off
Alarm High 0K Relay 2 Mode Off
Alarm Low 0K Keypad Lock Unlocked
Alarm Deadband 0K Display Brightness | 8

3.12 CHECKING CODE DATE REVISION

To check revision date of the firmware code, press and hold the Select key
until the display shows the code date. It isin the format of MMDDYYY,
where MM isthe month, DD isthe day, and Y'Y isthe year of the code.
Release the key and the display returns to normal operation.
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3.13 CURVE ENTRY AND STORAGE

The Model 211 has standard curve locations numbered 1 thru 20. At
present, not all locations are occupied by curves; the others are reserved for
future updates. Standard curves can not be changed by the user, and
reserved |ocations are not available for user curves.

The Model 211 has one user curve location. The user curve can only be
entered using the serial interface. Refer to Paragraph 4.2 for the serial
interface curve commands. The user curve location can hold from 2 to 200
data pairs (breakpoints) including a value in sensor units and a
corresponding value in Kelvin.

3.13.1 Curve Header Parameters

Each curve has a set of parameters that are used for identification and to
allow the instrument to use the curve effectively. The parameters must be set
correctly before a curve can be used for temperature conversion.

Curve Number: 1-21. Location 21 isfor the user curve.
Name: Up to a 15-character name can be entered.

Serial Number: Up to a 10-character sensor serial number consisting of
both numbers and letters.

Format: The format parameter tells the instrument what breakpoint data
format to expect. Different sensor types require different formats. Formats
for Lake Shore sensors are:

V/K: Voltsvs. Kelvin for Diode sensors.
Q/K: Resistance vs. Kelvin for platinum RTD sensors.
Log Q/K: Log Resistance vs. Kelvin for NTC resistive sensors.

Limit: Temperature limit in Kelvin for the curve. Default is 375 K. This
limit is not used in this instrument but isleft in to be compatible with
L ake Shore temperature controllers.

Temperature Coefficient: The unit derives the temperature coefficient
from the first two breakpoints. The coefficient sent by the user isignored.
If it is not correct when the curve header is queried, check for proper
entry of those points. A positive coefficient (P) indicates that the sensor
signal increases with increasing temperature. A negative coefficient (N)
indicates that the sensor signal decreases with increasing temperature. The
power must be cycled or the *RST command issued for the instrument to
calculate the temperature coefficient after curve points have been entered.
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3.13.2 Curve Breakpoints

Temperature response data of a calibrated sensor must be reduced to atable
of breakpoints before entering it into the instrument. Each breakpoint
consists of one value in sensor units and one temperature value in Kelvin.
Linear interpolation is used by the instrument to calculate temperature
between breakpoints. From 2 to 200 breakpoints can be entered as a curve.
Theinstrument will show an error message on the display if the sensor input
is outside the range of the breakpoints. No special endpoints are required.
Sensor units are defined by the format setting in Table 3-7.

Breakpoint setting resolution is six digitsin temperature. Most temperature
values are entered with 0.001 resolution. Temperature values of 1000 K and
greater can be entered to 0.01 resolution. Temperature values below 10 K
can be entered with 0.0001 resolution. Temperature range for curve entry is
1500 K.

Setting resolution is also 6 digitsin sensor units. The curve format
parameter defines the range and resolution in sensor units as shown in
Table 3-7. The sensor type determines the practical setting resolution.
Table 3-7 lists recommended sensor units resolutions. For most sensors,
additional resolution isignored.

The breakpoints should be entered with the sensor units value increasing as
point number increases. There should not be any breakpoint locations | eft
blank in the middle of a curve. The search routine in the Model 211
interprets a blank breakpoint as the end of the curve.

Table 3-7. Recommended Curve Parameters

Type ;mir?llwlﬁi?l Unit Format L(i'rz)it Coefficient SS}Z%:'I;?:SITI (:iin
Silicon Diode DT-470 \Y VIK 475 | Negative | 0.00001 (V)
GaAlAs Diode TG-120 \Y VIK 325 | Negative | 0.00001 (V)
Platinum 100 PT-100 Q QK 800 | Positive | 0.001(Q)
Platinum 1000 PT-100 Q QK 800 | Positive | 0.01(Q)
Rhodium-Iron RF-100 Q QK 325 | Positive | 0.001(Q)
Carbon-Glass CGR-1-1000 Q | logQ/K | 325 | Negative | 0.00001 (logQ)
Cernox CX-1030 Q | logQ/K | 325 | Negative | 0.00001 (logQ)
Germanium GR-200A-100 | @ | log@/K | 325 | Negative | 0.00001 (logQ)
Rox RX-102A Q | logQ/K | 40 | Negative | 0.00001 (logQ)
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CHAPTER 4
REMOTE OPERATION

4.0 GENERAL

The Model 211 is egquipped with an RS-232C serial computer interface.

The interface allows computer automation of instrument setup and
temperature measurement data collection. Nearly every feature of the
instrument can be accessed through the computer interface. Interface
capabilities including setup information and example programs are provided
in Paragraph 4.1. Interface commands including a command summary are
described in Paragraph 4.2.

4.1 SERIAL INTERFACE OVERVIEW

The serial interface used in the Model 211 is commonly referred to asan
RS-232C interface. RS-232C is a standard of the Electronics Industries
Association (EIA) that describes one of the most common interfaces
between computers and electronic equipment. The RS-232C standard is
quite flexible and allows many different configurations. However, any two
devices claiming RS-232C compatibility cannot necessarily be plugged
together without interface setup. The remainder of this paragraph briefly
describes the key features of a seria interface that are supported by the
instrument. A customer supplied computer with similarly configured
interface port is required to enable communication.

41.1 Physical Connection

The Model 211 has a9 pin D-Subminiature plug on the rear panel for serial
communication. The original RS-232C standard specifies 25 pins but both
9- and 25-pin connectors are commonly used in the computer industry.
Many third party cables exist for connecting the instrument to computers
with either 9- or 25-pin connectors. Paragraph 5.6 gives the most common
pin assignments for 9- and 25-pin connectors. Please note that not all pins or
functions are supported by the Model 211.

Theinstrument serial connector is the plug half of a mating pair and must be
matched with a socket on the cable. If a cable has the correct wiring
configuration but also has a plug end, a “gender changer” can be used to
mate two plug ends together.
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Physical Connection (Continued)

The letters DTE near the interface connector stand for Data Terminal
Equipment and indicate the pin connection of the directional pins such as
transmit data (TD) and receive data (RD). Equipment with Data
Communications Equipment (DCE) wiring can be connected to the
instrument with a straight through cable. As an example, pin 3 of the DTE
connector holds the transmit line and pin 3 of the DCE connector holds the
receive line so the functions complement.

It islikely both pieces of equipment are wired in the DTE configuration. In
this case pin 3 on one DTE connector (used for transmit) must be wired to
pin 2 on the other (used for receive). Cables that swap the complementing
lines are called null modem cables and must be used between two DTE
wired devices. Null modem adapters are also available for use with straight
through cables. Paragraph 5.6.1 illustrates suggested cables that can be used
between the instrument and common compulters.

The instrument uses drivers to generate the transmission voltage levels
required by the RS-232C standard. These voltages are considered safe under
normal operating conditions because of their relatively low voltage and
current limits. The drivers are designed to work with cables up to 50 feet in
length.

41.2 Hardware Support

The Model 211 interface hardware supports the following features.
Asynchronous timing is used for the individual bit data within a character.
Thistiming requires start and stop bits as part of each character so the
transmitter and receiver can resynchronized between each character. Half
duplex transmission alows the instrument to be either a transmitter or a
receiver of data but not at the same time. The serial output supports a
communication speed of 9600 baud.

Hardware handshaking is not supported by the instrument. Handshaking is
often used to guarantee that data message strings do not collide and that no
datais transmitted before the receiver isready. In thisinstrument
appropriate software timing substitutes for hardware handshaking. User
programs must take full responsibility for flow control and timing as
described in Paragraph 4.1.5.
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4.1.3 Character Format

A character is the smallest piece of information that can be transmitted by
the interface. Each character is 10 bits long and contains data bits, bits for
character timing and an error detection bit. The instrument uses 7 bits for
datain the ASCII format. One start bit and one stop bit are necessary to
synchronize consecutive characters. Parity isamethod of error detection.
One parity bit configured for odd parity isincluded in each character.

ASCII letter and number characters are used most often as character data.
Punctuation characters are used as delimiters to separate different
commands or pieces of data. Two special ASCII characters, carriage return
(CR ODH) and line feed (LF OAH), are used to indicate the end of a

message string.

Table 4-1. Serial Interface Specifications

Connector Type: 9-pin D-style plug

Connector Wiring: DTE

Voltage Levels: EIA RS-232C Specified
Transmission Distance: 50 feet maximum
Timing Format: Asynchronous

Transmission Mode: Half Duplex

Baud Rate: 9600

Handshake: Software timing

Character Bits: 1 Start, 7 Data, 1 Parity, 1 Stop
Parity: Odd

Terminators: CR(ODH) LF(OAH)

Command Rate: 20 commands per second maximum

4.1.4  Message Strings

A message string is agroup of characters assembled to perform an interface
function. There are three types of message strings commands, queries and
responses. The computer issues command and query strings through user
programs, the instrument issues responses. Two or more command or query
strings can be chained together in one communication but they must be
separated by a semi-colon (;). The total communication string must not
exceed 64 charactersin length.
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Message Strings (Continued)

A command string isissued by the computer and instructs the instrument to
perform afunction or change a parameter setting. The format is <command
mnemonic><space><parameter data><terminators>. Command mnemonics
arelisted in Paragraph 4.2. Parameters necessary for each one are described
in Paragraph 4.2.1. Terminators must be sent with every message string.

A query string isissued by the computer and instructs the instrument to send
aresponse. The query format is <query mnemonic><?><space><parameter
data><terminators>. Query mnemonics are often the same as commands
with the addition of a question mark. Parameter data is often unnecessary
when sending queries. Query mnemonics are listed in Paragraph 4.2.
Parameter data if necessary is described in Paragraph 4.2.1. Terminators
must be sent with every message string. The computer should expect a
response very soon after aquery is sent.

A response string is the instruments response or answer to a query string.
The response can be areading value, status report or the present value of a
parameter. Response data formats are listed along with the associated
queriesin Paragraph 4.2.1. The response is sent as soon as possible after the
instrument receives the query. Typically it takes 10 msfor the instrument to
begin the response. Some responses take longer.

4.1.5 Message Flow Control

It isimportant to remember that the user program isin charge of the serial
communication at all times. The instrument can not initiate communication,
determine which device should be transmitting at a given time, or guarantee
timing between messages. This is the responsibility of the user program.

When issuing commands only the user program should:
¢ Properly format and transmit the command including terminators as one string.

¢ Guarantee that no other communication is started for 50 ms after the last character
istransmitted.

¢ Not initiate communication more than 20 times per second.

When issuing queries or queries and commands together the user program
should:

« Properly format and transmit the query including terminators as one string.

* Prepare to receive aresponse immediately.

« Receive the entire response from the instrument including the terminators.

¢ Guarantee that no other communication is started during the response or for 50
ms after it completes.

¢ Not initiate communication more than 20 times per second.
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Message Flow Control (Continued)

NOTE: The seria interface will not function during front panel setup
operations. Do not use the front panel during serial communications.

Failure to follow these rules may result in inability to establish
communication with the instrument or intermittent failures in communication.

4.1.6  Serial Interface Basic Programs

Two BASIC programs are included to illustrate the serial communication
functions of the instrument. The first program was written in Visual Basic.
Refer to Paragraph 4.1.6.1 for instructions on how to setup the program. The
Visual Basic codeis provided in Table 4-3. The second program was
written in Quick Basic. Refer to Paragraph 4.1.6.2 for instructions on how to
setup the program. The Quick Basic code is provided in Table 4-4. Finally,
a description of operation common to both programsis provided in
Paragraph 4.1.6.3. While the hardware and software required to produce and
implement these programs not included with the instrument, the concepts
illustrated apply to almost any application where these tools are available.

4.1.6.1 Visual Basic Serial Interface Program Setup

The serial interface program (Table 4-3) works with Visual Basic 6.0 (VB6)
on an IBM PC (or compatible) with a Pentium-class processor. A Pentium
90 or higher is recommended, running Windows 95 or better, with a serial
interface. It uses the COM1 communications port at 9600 Baud. Use the
following to develop the Serial Interface Programin Visual Basic.

1. Start VB6.

2. Choose Standard EXE and select Open.
3. Resize form window to desired size.
4

On the Project Menu, click Components to bring up alist of additional
controls available in VB6.

5. Scroll through the controls and select Microsoft Comm Control 6.0.
Select OK. In the toolbar at the left of the screen, the Comm Control
will have appeared as a telephone icon.

6. Select the Comm control and add it to the form.

7. Add controlsto form:
a  Add three Labdl controlsto the form.
b. Addtwo TextBox controls to the form.
c. Add one CommandButton control to the form.
d. Addone Timer control to the form.

8. OntheView Menu, select Properties Window.
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Visual Basic Serial Interface Program Setup (Continued)

L sl Conmsnanid i

. Sewinl Intealace Program

Type "aal” It and program

Commend | Tost1 | Serad

Fiesoanse | | Ten2

Lisbeet Label?

9. Inthe Properties window, use the dropdown list to select between the
different controls of the current project.

10. Set the properties of the controls as defined in Table 4-2.
11. Savethe program.

Table 4-2. Serial Interface Program Control Properties

Current Name Property New Value
Labell Name IblExitProgram
Caption Type “exit” to end program.
Label2 Name IblCommand
Caption Command
Label3 Name IblResponse
Caption Response
Textl Name txtCommand
Text <blank>
Text2 Name txtResponse
Text <blank>
Command1 Name cmdSend
Caption Send
Default True
Forml1 Name frmSerial
Caption Serial Interface Program
Timerl Enabled False
Interval 10
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Visual Basic Serial Interface Program Setup (Continued)

12. Add code (provided in Table 4-3).
a. Inthe Code Editor window, under the Object dropdown list,
select (General). Add the statement: Public gSend as Boolean
b. Double Click on cmdSend. Add code segment under Private Sub
cmdSend_Click( ) as shown in Table 4-3.
c. Inthe Code Editor window, under the Object dropdown list,
select Form. Make sure the Procedure dropdown list is set at
Load. The Code window should have written the segment of
code: Private Sub Form_Load( ). Add the code to this subroutine
as shown in Table 4-3.
d. Double Click onthe Timer control. Add code segment under
Private Sub Timerl Timer() as shown in Table 4-3.
e. Make adjustmentsto codeif different Com port settings are
being used.
13. Save the program.
14. Run the program. The program should resemble the following.

. Seiial ledeil ace Progam

Type eudl® ba end pra gram.

Command | [ Gerd |

Aespansa |

15. Typein acommand or query in the Command box as described in
Paragraph 4.1.6.3.

16. Press Enter or select the Send button with the mouse to send command.
17. Type Exit and press Enter to quit.
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Table 4-3. Visual Basic Serial Interface Program

Public gSend As Boolean 'Global used for Send button state

Private Sub cmdSend_Click() 'Routine to handle Send button press
gSend = True 'Set Flag to True

End Sub

Private Sub Form_L oad()
Dim strReturn As String
Dim strHold As String
Dim Term As String
Dim ZeroCount As Integer
Dim strCommand As String

frmSerial.Show

Term = Chr(13) & Chr(10)
ZeroCount =0

strReturn =""

strHold =""

‘Main code section

'‘Used to return response
‘Temporary character space
"Terminators

'‘Counter used for Timing out
'‘Data string sent to instrument

'Show main window
"Terminators are <CR><LF>
'Initialize counter

‘Clear return string

'Clear holding string

If frmSerial. M SComm1.PortOpen = True Then 'Close serial port to change settings

frmSerial .M SComm1.PortOpen = False
End If
frmSerial . MSComm1.CommPort = 1
frmSerial .M SComm1.Settings = "9600,0,7,1"
frmSerial . MSComml.InputLen = 1
frmSerial .M SComm1.PortOpen = True

Do
Do
DoEvents
Loop Until gSend = True
gSend = False

strCommand = frmSeria .txtCommand. Text
strReturn =""

strCommand = UCase(strCommand)
If strCommand = "EXIT" Then

End
End If

Program continues on the next page...

'‘Example of Comm 1
'‘Baud,Parity,Data,Stop
'Read one character at atime
'‘Open port

‘Wait loop

'Give up processor to other events
‘Loop until Send button pressed
'Set Flag asfalse

'‘Get Command
'Clear response display

'Set all charactersto upper case
'Get out on EXIT
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Table 4-3. Visual Basic Serial Interface Program (Continued)

frmSerial .M SComm1.Output = strCommand & Term 'Send command to instrument

If InStr(strCommand, "?") <> 0 Then

'Check to seeif query

While (ZeroCount < 20) And (strHold <> Chr$(10)) 'Wait for response
If frmSerial. M SCommLl.InBufferCount = 0 Then

frmSerial. Timerl.Enabled = True
Do
DoEvents

'‘Add 1 to timeout if no character

‘Wait for 10 millisecond timer

Loop Until frmSerial. Timerl.Enabled = False

ZeroCount = ZeroCount + 1
Else
ZeroCount =0
strHold = frmSerial .M SCommL.Input
strReturn = strReturn + strHold
End If
Wend

If strReturn <>"" Then

"Timeout at 2 seconds

'Reset timeout for each character
'Read in one character

'Add next character to string

'Get characters until terminators

'Check if string empty

strReturn = Mid(strReturn, 1, InStr(strReturn, Term) - 1) 'Strip terminators

Else
strReturn = "No Response"
End If

frmSerial .txtResponse. Text = strReturn
form

strHold =""
ZeroCount =0
End If
Loop
End Sub

'Send No Response

'Put response in textbox on main

'Reset holding string
'Reset timeout counter

Private Sub Timerl_Timer()
frmSerial. Timerl.Enabled = False
End Sub

'Routine to handle Timer interrupt
Turn off timer

Remote Operation
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4.1.6.2 Quick Basic Serial Interface Program Setup

The serial interface program (Table 4-4) works with QuickBasic 4.0/4.5 or
Qbasic onan IBM PC (or compatible) running DOS or in a DOS window
with a serial interface. It usesthe COM1 communication port at 9600 Baud.
Use the following procedure to develop the Seria Interface Programin
Quick Basic.

1. Start the Basic program.

Enter the program exactly as presented in Table 4-4.
Adjust the COM port in the program as necessary.
Lengthen the"TIMEOUT" count if necessary.

Save the program.

Run the program.

Type a command query as described in Paragraph 4.1.6.3.
8. Type"EXIT" to quit the program.

No ok wbd

4.1.6.3 Program Operation

Once either program is running, try the following commands and observe
the response of the instrument. Input from the user is shown in bold and
terminators are added by the program. The word [term] indicates the
required terminators included with the response.

ENTER COMVAND? *| DN? Identification query. Instrument will return a string
identifying itself.
RESPONSE: LSCl, MODEL211, 2110000, 032502[ t er mj

ENTER COMVAND? KRDG? Kelvin reading query. Instrument will return a string

with the present Kelvin reading.
RESPONSE: +12.345[terni

ENTER COMVAND? | NTYPE 0O Input type command. Instrument will change the
input type to silicon diode. No response will be sent.

ENTER COMVAND? | NTYPE? Input type query. Instrument will return a string with
the present input type setting.
RESPONSE: O[ t er ni

ENTER COMVAND? | NTYPE O; | NTYPE? Input type command followed by input
type query. Instrument will change the input type to
silicon diode then return a string with the present
input type setting.

RESPONSE: O[tern]

4-10 Remote Operation



Lake Shore Model 211 User’'s Manual

Table 4-4. Quick Basic Serial Interface Program

CLS 'Clear screen

PRINT " SERIAL COMMUNICATION PROGRAM"

PRINT

TIMEOUT = 2000 'Read timeout (may need more)
BAUDS = "9600"

TERM$ = CHR$(13) + CHR$(10) "Terminators are <CR><LF>

OPEN "COM1:" + BAUD$ +",0,7,1,RS' FOR RANDOM AS#1 LEN = 256

LOOP1: LINE INPUT "ENTER COMMAND (or EXIT):"; CMD$
'Get command from keyboard
CMD$ = UCASE$(CMDS$) 'Change input to upper case
IF CMD$ = "EXIT" THEN CLOSE #1: END 'Get out on Exit
CMD$ = CMD$ + TERM$

PRINT #1, CMD$; 'Send command to instrument
IF INSTR(CMD$, "?") <> 0 THEN "Test for query

RS$="" 'If query, read response

N=0 'Clr return string and count

WHILE (N < TIMEOUT) AND (INSTR(RS$, TERM$) = 0)
'Wait for response
IN$ = INPUT$(LOC(1), #1)  'Get one character at atime
IFIN$=""THENN=N+1ELSEN=0
'Add 1 to timeout if no chr

RS$ = RS$ + IN$ 'Add next chr to string
WEND 'Get chrs until terminators
IFRS$ <>"" THEN 'Seeif return string is empty

RS$ = MID$(RSS$, 1, (INSTR(RS$, TERMS) - 1))
'Strip off terminators
PRINT "RESPONSE:"; RS$  'Print response to query

ELSE
PRINT "NO RESPONSE" 'No response to query
END IF
END IF 'Get next command
GOTO LOOP1
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Program Operation (Continued)
The following are additional notes on using either Seria Interface program.

» If you enter a correctly spelled query without a“?,” nothing will be
returned. Incorrectly spelled commands and queries are ignored.
Commands and queries and should have a space separating the command
and associated parameters.

» Leading zeros and zeros following a decimal point are not needed in a
command string, but they will be sent in response to a query. A leading

“+” isnot required but aleading “—" is required.

4.1.7  Trouble Shooting

New I nstallation

1. Makesuretransmit (TD) signal line from the instrument is routed to
receive (RD) on the computer and vice versa. (Use a null modem
adapter if not).

2. Always send terminators

3. Send entire message string at one time including terminators.
(Many terminal emulation programs do not.)

4. Send only one simple command at atime until communication is
established.

5. Besureto spell commands correctly and use proper syntax.

Old Installation No Longer Working

1. Power instrument off then on again to seeif it is a soft failure.

2. Power computer off then on again to see if communication port is
locked up.

3. Check al cable connections.

I ntermittent Lockups

1. Check cable connections and length.

2. Increase delay between al commands to 100 msto make sure
instrument is not being over loaded.

3. Do not use the front panel keys during serial communication.

4.2  SERIAL INTERFACE COMMAND SUMMARY

This paragraph provides a summary of the Serial Interface Commands. The
Interface Commands are detailed in Paragraph 4.2.1. A list of all commands
isprovided in Table 4-5.
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Serial Interface Command Summary (Continued)

Form of the command input Brief description of command

F
Command name———*BRlGT\Display Brightness Command

See Key below -

Format:
arametor inpu / <bright> Sets the display
parameter input / brightness. Valid

Definition of parameter

Input: BRIGT <bright>[term]

entries 0-15,0 =
least bright, 15 = most
bright. Default = 8.

Query name

Commands may additionally include
Remarks and Examples.

Command.eps

Brief description of query

N

Form of the query input _|

Definition of
returned parameter —

»~
" BRIGT? Display Brightness Query
™ Input: BRIGT? <input>[term]
Returned: _ <bright>[term]

Format: (refer to command for description)
. 4

Syntax of returned parameter

Query.eps

Key:
* Begins common interface command.
? Required to identify queries.
aa... String of alpha numeric characters.
nn... String of number characters that may include

adecimal point.
[term] Terminator characters.
<...> Indicated a parameter field, many are command specific.

<state>  Parameter fi
<vaue> Floating poi

eld with only On/Off or Enable/Disable states.
nt values can have a varying resolution

depending on the type of command or query issued.
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Table 4-5. Interface Commands (Alphabetical Listing)

Command Function

%kIDN? [dentification QUENY ......ccccveieieiiisiese e
*RST Reset Instrument Command..........cccovveveeeennennesrereneenns
ALARM Input Alarm Parameter Command ...

ALARM? Input Alarm Parameter QUENY ........ccccoeveveereeieiesesesennns
ALMRST Alarm Reset Status Command ...........ccceeerninrereeiinininnns
ANALOG Anaog Output Parameter Command

ANALOG? Anaog Output Parameter QUENY........ccccueeveeeeveseiienienns
AOUT? Anaog Output Data QUENY .........ccceeveveeeeeeiericese e
BRIGT Display Brightness Command...........cccceeeevenereevesincennens
BRIGT? Display Brightness QUENY .........ccevveeeirienereeneeeeseeieinens
CRDG? Celsius Reading QUENY........cccecveeeiiieiieieieeeee e
CRVDEL Curve Delete Command..........coovveeeeeiinenenrerereeenineneeens
CRVHDR Curve Header Command...........cooeveeeeirinenenrerereeenenennnes
CRVHDR? Curve Header QUENY .......ccoveveeieeeiciececeeee e
CRVPT Curve Data Point Command ...........ccccovrirrnrerereenennennenens
CRVPT? Curve Data Point QUENY ........covvueerieirieeneeenseesiee e
DFLT Factory Defaults Command ..........cocoevevireeninennenenieenns
DISPFLD Displayed Field Command............cocooeverireieneeneeneeeenns
DISPFLD? Displayed Field QUENY .......cccovirereiriririneeicieseseseereiees
FRDG? Fahrenheit Reading QUENY ........ccooevrerennenneene e
INCRV Input Curve Number Command...........cccceveererenenenennens
INCRV? Input Curve NUmMber QUENY .......ccovereereeeeeeenesiesie e
INTYPE Input Type Parameter Command ...........ccceeeeerenerenennens
INTYPE? Input Type Parameter QUENY .......occeevvreennieencnieeeceee
KEYST? Keypad Status QUENY .......cceeveeueririeniirienieneeeeeeeeiesie e
KRDG? Kelvin Reading QUENY ........cceeririiirieneeeeeesese e
LOCK Front Panel Keypad Lock Command

LOCK? Front Panel Keypad LocK QUENY.........ccoereieeerienerenienins
RDGST? Input Reading StatuS QUENY ........coevuereeriereeenenenie e
RELAY Relay Control Parameter Command...........ccoeeeeenerenienenne
RELAY? Relay Control Parameter QUENY .........ccooerereeeeriencrienienene
SRDG? Sensor Units Input Reading QUErY .........ccccocveiirenienienen.
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421 Interface Commands (In Alphabetical Order)
*IDN? I dentification Query
Input: *] DN?[ t er ni
Returned: <manufacturer>,<model>,<seria>,<date>[term)]
Format: 8083, 88200888, 888888a8,MMmddyy
<manufacture> Manufacturer ID
<model> Instrument model number
<serial> Serial number
<date> Instrument firmware revision date
Example: LSCl, MODEL211, 1234567, 013001
*RST Reset I nstrument Command
Input: *RST[tern
Remarks.  Setsinstrument parameters to power-up settings.
ALARM Input Alarm Parameter Command
Input: ALARM <of f/ on>, <high val ue>, <l ow
val ue>, <deadband>, <l atch enabl e>[terni
Format: n, +nnn.n, +nnn.n, +nn.n,n
<off/on> Determines whether the instrument checks
the alarm for input where 0 = off and 1 = on.
<highvalue> Setsthe value the temperature is checked
against to activate the high alarm.
<lowvalue> Setsthe value the temperature is checked
against to activate low alarm.
<deadband> Setsthe value that the temperature must
change outside of an alarm condition to
deactivate an unlatched alarm.
<latch enable> Specifies alatched alarm (remains active
after alarm condition correction)
where 0 = off (no latch) and 1 = on.
Remarks:  Configures the alarm parameters for the input.
Example: ALARM 1,270.0,0,0,1[term] — Turns on alarm checking

for the input, activates high alarm if Kelvin reading is over
270, and latches the alarm when Kelvin reading falls below
270.

Remote Operation
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ALARM? Input Alarm Parameter Query

Input: ALARM?[ ter m

Returned: <off/on>, <high value>, <low value>, <deadband>, <latch
enable> [term]

Format: n,+nnn.n,+nnn.n,+nn.n,n  (Refer to command for description)

ALMRST Reset Alarm Status Command

Input: ALMRST[ ter n
Remarks.  Clears both the high and low status of the alarm, including
latching alarm.

ANALOG Anaog Output Parameter Command
Input: ANALOG <npde>, <range>[terni
Format: n,n
<mode> Specifies mode in which analog output operates
where 0 = voltage mode and 1 = current mode.
<range> Setstemperature range that analog output uses as

full scale.
0=0-20K 3=0-325K
1=0-100K 4=0-475K
2=0-200K 5=0-1000 K

Example:  ANALOG 0,1[term] — Sets analog output to voltage mode
(0-10V) 100.0 K at +100% output (+10.0 V) and 0.0 K at
0% output (0.0 V).

ANAL OG? Anaog Output Parameter Query

Input: ANALOG?[ t er n]
Returned: <mode>, <range> [term]
Format: n,n (Refer to command for definition)

AOUT? Analog Output Data Query

Input: AQUT?[term
Returned: <analog output>[term]
Format: +nnn.nn

Remarks.  Returns the percentage of output of the analog output.
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BRIGT Display Brightness Command
Input: BRI GT' <bright>[terni
Format: nn
<bright> Setsdisplay brightness. Valid entries; 0—15,
0 = least bright, 15 = most bright. Default = 8.
BRIGT?  Display Brightness Query
Input: BRI GT?[tern]
Returned: <bright>[term]
Format: nn (Refer to command for description)
CRDG? Celsius Reading Query
Input: CRDG?[tern
Returned: <temp value>[term]
Format: +nnnnnn
Remarks. Also see the RDGST? command.
CRVDEL Curve Delete Command
Input: CRVDEL <curve>[terni
Format: nn
<curve> Specifies user curve to delete. Only valid entry is
21. (Curve number is used to retain compatibility with
existing instrument line. Curve number 21 must be sent
with the command or else the command will be ignored.)
CRVHDR Curve Header Command
I nput: CRVHDR <curve>, <nane>, <SN>, <format>,
<limt value> <coefficient>[terni
Format: NN, 8888888880828, a888888823,N,+NNN.NNN,N
<curve> Specifies user curve. Valid entry: 21.
<name> Curve name. Limited to 15 characters.
<SN> Curve serial number. Limited to 10 characters.
<format>  Curve dataformat. Valid entries:
2=VIK,3=Q/K, 4=log Q/K.
<limit value>Curve temperature limit in Kelvin (Unused).
<coefficient>Curves temperature coefficient.
Valid entries: 1 = negative, 2 = positive.
Remarks:  Configuresthe user curve header.
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Curve Header Command (Continued)

Example: CRVHDR 21,DT-470,00011134,2,325.0,1[term] —
Configures User Curve 21 with a name of DT-470, serial
number of 00011134, data format of volts versus Kelvin,
upper temperature limit of 325 K, and negative coefficient.

CRVHDR? Curve Header Query
Input: CRVHDR? <curve>[term
Format: nn
<curve> Validentries: 1-21.
Returned: <name>,<SN>,<format>,<limit value>,<coefficient>[term]
Format: aasasaasasasaaa,ea8838383a,N,+NNN.NNN,N
(Refer to command for description)
Remarks: Returnsastandard or user curve header.
CRVPT Curve Data Point Command

Input: CRVPT <curve>, <index>, <units value>,
<tenp val ue>[terni

Format: NN,NnNn,£NNNNNNN,+NNNNNNN
<curve> Specifies which curve to configure. Valid entry: 21.
<index> Specifies curve pointsindex. Valid entries: 1—200.
<units value> Specifies sensor units for point to 6 digits.
<temp value> Specifies the corresponding temperature in

Kelvin for this point to 6 digits.

Remarks.  Configuresa user curve data point. To finalize curve entry,
send the *RST command or cycle the instrument power after
all the curve points have been entered.

Example: CRVPT 21,2,0.10191,470.000[ter m] — Sets User Curve 21
second data point to 0.10191 sensor units and 470.000 K.

CRVPT?  Curve DataPoint Query
Input: CRVPT? <curve>, <index>[terni
Format: nn,nnn
<curve> Specifieswhich curveto query: 1-21.
<index> Specifiesthe pointsindex in the curve: 1—200.

Returned: <unitsvalue>, <temp value>[term]

Format: £nnnnnnn,+nnnnnnn  (Refer to command for description)

Remarks. Returns a standard or user curve data point.

4-18 Remote Operation



Lake Shore Model 211 User’'s Manual

DFLT Factory Defaults Command
Input: DFLT 99[term
Remarks:  Setsall configuration values to factory defaults and resets
the instrument. The "99" isincluded to prevent accidentally
setting the unit to defaults.
DISPFLD Displayed Field Command
Input: DI SPFLD <source>[terni
Format: n
<source> Specifiesinput datato display. Valid entries:
0 =Kaelvin, 1 = Celsius, 2 = sensor units, 3 =
Fahrenheit.
Example: DISPFLD 1[term] — Displays Kelvin reading for the input.
DISPFLD? Displayed Field Query
Input: DI SPFLD?[tern
Returned: <source>[term]
Format: n (Refer to command for description)
FRDG? Fahrenheit Reading Query
Input: FRDG?[term
Returned: <temp value>[term]
Format: +nnnnnn
Remarks:  Also see the RDGST? command.
INCRV Input Curve Number Command
Input: I NCRV <curve numnber>[terni
Format: nn
<curve number> Specifies which curve the input uses. If
specified curve parameters do not match
the input, the curve number defaultsto O.
Valid entries: 0 = none, 1—-20 = standard
curves, 21 = user curve.
Remarks.  Specifies curve the input uses for temperature conversion.
Example: INCRV 21Jterm] — The input User Curve 21 for

temperature conver sion.

Remote Operation
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INCRV?  Input Curve Number Query
Input: I NCRV?[tern
Returned: <curve number>[term]
Format: nn (Refer to command for description)
INTYPE  Input Type Parameter Command
Input: | NTYPE <sensor type>[terni
Format: n
<sensor type> Specifiesinput sensor type. Valid entries:
0 = Silicon Diode 3 =100 Q Platinum/500
1 =GaAlAsDiode 4 =1000 Q Platinum
2=100Q Platinum/250 5=NTCRTD
Example:  INTYPE O[term] — Sets input sensor type to silicon diode.
INTYPE? Input Type Parameter Query
Input: | NTYPE?[ t er ni
Returned: <sensor type>[term]
Format: n (Refer to command for description)
KEYST? Keypad Status Query
Input: KEYST?[term
Returned: <keypad status>[term]
Format: n 1 = key pressed, 0 = no key pressed.
Remarks:  Returns keypad status since the last KEY ST?. KEY ST?
returns 1 after initial power-up.
KRDG? Kelvin Reading Query
Input: KRDG?[t er m
Returned: <Kelvin value>[term]
Format: +nnnnnn
Remarks:  Also see the RDGST? command.
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LOCK Front Panel Keypad Lock Command
Input: LOCK <state>[terni
Format: n
<state> 0= Unlocked, 1 = Locked
Remarks: Locksout all front panel entries. Refer to Paragraph 3.10.
Example: LOCK 1[term] — Enables keypad lock.
LOCK? Front Panel Keypad Lock Query
Input: LOCK?[term
Returned: <state>[term]
Format: n (Refer to command for description)
RDGST?  Input Reading Status Query
Input: RDGST?[ tern
Returned: <status bit weighting>[term]
Format: nnn
Remarks.  Integer returned represents sum of bit weighting of the input
status flag bits. “000” indicates avalid reading is present.
Bit Bit Weighting Status | ndicator
1 2 A/D not responding
2 4 Alarm low
3 8 Alarm high
4 16 Temperature under range
5 32 Temperature over range
6 64 Sensor units zero
7 128 Sensor units over range
RELAY Relay Control Parameter Command
Input: RELAY <rel ay nunber>, <nobde>[term
Format: n,n
<relay number> Specifieswhich relay to configure: 1 =
low alarm relay, 2 = high alarm relay.
<mode> Specifiesrelay mode. 0 = Off, 1=0n, 2=
Alarms.
Example: RELAY 1,2[term] —Low aarm relay activates when low

alarm activates.
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RELAY? Relay Control Parameter Query
Input: RELAY? <relay nunber>[terni
Format: n
<relay number> Specifieswhich relay to query: 1 =low
alarmrelay, 2 = high alarmrelay.
Returned: n (Refer to command for description)

SRDG? Sensor Units Input Reading Query

Input: SRDG?[tern
Returned: <sensor units value>[term]
Format: +nnnnnn

Remarks:  Also see the RDGST ? command.
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CHAPTER 5
SERVICE

5.0 GENERAL

This chapter provides basic service information for the Model 211
Temperature Monitor. Customer service of the product is limited to the
information presented in this chapter. Factory trained service personnel
should be consulted if the instrument requires repair.

5.1 CONTACTING LAKE SHORE

If a Lake Shore product was purchased through a dealer or representative,
please use that resource for prompt sales or service information. When
contacting Lake Shore directly, please specify the name of a department if
you do not know the name of an individual. Questions regarding product
applications, price, availability and shipments should be directed to sales.
Questions regarding instrument calibration or repair should be directed to
instrument service. Do not return a product to L ake Shorewithout a
Return Goods Authorization (RGA) number. Refer to Paragraph 5.2.
Contact information may change periodically but current contact
information can always be found on the Lake Shore web site:
www.|akeshore.com.

When contacting Lake Shore please provide your name and complete
contact information including e-mail addressif possible. It is often helpful
to include the instrument model number and serial number (located on the
rear panel of the instrument) as well as the firmware revision information as
described in Paragraph 3.12.

Lake Shore Cryotronics, Inc.
. .| Instrument Service Department
Mailing Adaress: | 575 \1ccorkle Blvd,
Westerville, OH USA 43082-8388
. .| sales@lakeshore.com Sales
E-mail Address service@lakeshore.com Instrument Service
Teleohone: 614-891-2244 Sales
e ’ 614-891-2243 ext. 131 Instrument Service
Fax: 614-818-1600 Sales
) 614-818-1609 Instrument Service
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5.2 RETURNING PRODUCTS TO LAKE SHORE

If it is necessary to return the Model 211 or accessories for recalibration,
repair or replacement, an RGA number must be obtained from a factory
representative or from the Lake Shore web site. Do not return a product to
L ake Shorewithout an RGA number. The following information must be
provided to Lake Shorein order to obtain an RGA number.

1. Instrument model and serial number.

2. User name, company, address, phone number, and e-mail address.
3. Mafunction symptoms.

4. Description of the system in which the product is used.

If possible, the original packing material should be retained for reshipment.
If not available, a minimum of three inches of shock adsorbent packing
material should be placed snugly on all sides of the instrument in a sturdy
corrugated cardboard box. Include the RGA number on the mailing label or
written prominently on the outside of the box. Include a copy of the
customer contact information and RGA number inside the box. Consult
Lake Shore with questions regarding shipping and packing instructions.

5.3 ERROR MESSAGES

The following messages appear on the instrument display when it identifies
a problem during operation. The messages are divided into two groups.
Instrument hardware messages are related to the instruments internal circuits
or non-volatile memory. If one of these messages persists after power is
cycled the instrument requires repair or recalibration. Limit messages are
most often associated with over voltage conditions caused by an improperly
selected range or excessive noise on the measurement leads. If these
messages persist after the input or output is configured properly the
instrument may require repair.

53.1 Instrument Hardware Errors

Err 0! Indicatesthat thereis ahardware problem in the instrument
memory. This error is not correctable by the user and the
factory should be consulted.

Err 02 Indicatesthereisa soft error in the instrument memory. This
error can be corrected reinitializing memory. Reinitializing
memory sets the instrument to defaults and erases the user
curve. To reinitialize the memory after an Error 02, press both
the A and ¥ keys simultaneously. The display will blank for
about 5 seconds while the memory isinitialized.
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Instrument Hardware (Continued)

Err 03 Indicates the instrument has lost its calibration. To continue
using the instrument in an uncalibrated state, press the Enter
key after the Error 03 message appears. The Error 03
message is not cleared and will be displayed again on power
up until the unit is calibrated.

Err 04 Indicates that the A/D converter is not communicating with
the microprocessor. This error is not correctable by the user.
Please contact the factory for instrument return information.

5.3.2  Limit Errors

Err 05 Input is at or under zero output.

Err 0B Input is at or over full-scale.

Err 07 Temperature conversion is off the low end of the curve
Err 0B Temperature conversion is off the high end of the curve
Err 09 No curve is selected for the input.

5.4 OPENING THE ENCLOSURE

WARNING: To avoid potentialy lethal shocks, disconnect the power
cord from the instrument before performing this procedure.
Only qualified personnel should perform this procedure.

REMOVAL
1. Disconnect the power cord from rear of unit.
2. If attached, remove from panel mount.

3. UseaPhillips screwdriver to remove the four flat-head screws from the
corners of the rear panel.

4. Slide out the PC board assembly. The rear panel is attached to the PC
board.

INSTALLATION

1. Slidethe PC board assembly in from the rear of the chassis making sure
the keypad aligns with the holes in the front panel.

2. UseaPhillips screwdriver to install four flat-head screws in the corners
of the rear panel.

3 If required, replace the instrument in the panel mount opening.
4. Connect power cord to rear of the unit.
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55 FIRMWARE REPLACEMENT
Thereisoneintegrated circuit (1C) that may potentially require replacement.
See Figure 5-1 for IC location.

Firmware Microcontroller (U1) — Contains the software that runs the
entire instrument. Has a sticker on top labeled “M211F.HEX” and aversion
number or date. Use the following procedure to replace this IC.

1. Follow the enclosure REMOVAL procedure in Paragraph 5.4.
2. Locatethe IC on the main circuit board. See Figure 5-1. Note
orientation of existing IC.

CAUTION: ThelC isan Electrostatic Discharge Sensitive (ESDS) device.
Wear shock-proof wrist straps (resistor limited to <5 mA) to
prevent injury to service personnel and to avoid inducing an
Electrostatic Discharge (ESD) into the device.

3. UselC puller to remove existing | C from the socket.

4. Noting orientation of new IC, use an IC insertion tool to place new
device into socket.

Lo D o O O o

LaL o

W

ERD
Huedd e
Tiesiem

Typical 10

pich noich o K o moich in eockos

IC_Notch.bmp

5. Follow the opening the enclosure INSTALLATION procedurein
Paragraph 5.4.
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Figure 5-1. Model 211 Main PCB Layout
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5.6 CONNECTOR DEFINITIONS

The POWER, INPUT/OUTPUT, and RS-232 (DTE) connectors are defined
in Figures 5-2 thru 5-4.

Pin Description
Ground
Ground
+5V
-15v
+15V

A [WIN|F

Figure 5-2. Power Connector

InputiOulpit

P-211-2-3.bmp

Pin Description Pin Description
1 No Connection — | —

2 Shield 14 | Shield

3 I+ 15 | I-

4 | V+ 16 | V-

5 Shield 17 | Shield

6 | Analog Output Signal 18 | Analog Output Ground
7 No Connection 19 | No Connection

8 Low Alarm COM 20 | Low Alarm N.O.
9 Low Alarm N.C. 21 | No Connection
10 | No Connection 22 | No Connection
11 | High Alarm COM 23 | High Alarm N.O.
12 | High Alarm N.C. 24 | No Connection
13 | No Connection 25 | No Connection

Figure 5-3. Input/Output Connector
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RS-232 {D'I;E}

Serial Connector.bmp

Model 211Temperature Monitor

Typical Computers

DE-9P (DTE) DB-25P (DTE) DE-9P (DTE)
Pin Description Pin Description Pin Description
1 | No Connection 2 | TD (out) 1 | DCD (in)
2 | Receive Data(RD in) 3 | RD(in) 2 | RD (in)
3 | Transmit Data (TD out) 4 | RTS(out) 3 | TD (out)
4 | DataTermina Ready 5 | CTS(in) 4 | DTR (out)
(DTR out)
5 | Ground (GND) 6 | DSR(in) 5 | GND
6 | No Connection 7 | GND 6 | DSR(in)
7 | DataTermina Ready 8 | DCD (in) 7 | RTS (out)
(DTR out) (tied to 4)
8 | No Connection 20 | DTR (out) 8 | CTS(in)
9 | No Connection 22 | Ringin(in) | 9 | Ringin (in)

Figure 5-4. RS-232 (DTE) Connector

Service
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5.6.1  Serial Interface Cable Wiring

The following are suggested cable wiring diagrams for connecting the
Model 211 Serial Interface to various Customer Personal Computers (PCs).

Model 211 to PC Serial Interface — PC with DE-SP
Stardivg Null-Modem Cable

Mol 271 DE-8F (DE-85 to DE-85) PC DE-8F
5-GND a — 5-GND
2 - RD (in) * 3-TD (out)
3 - TD (out) *  2-RD(in)
4 - DTR {out) * 5-DSR (in)
6 - DSR (im) + 4 - DTR (out)
1-NC T -RTS (out)
7 -DTR (tied to 4) —l T—b B8-CTS (in)
B-NC » 1-DCD(in)
Model 211 to PC Serial Interface — PC with DB-25P
rd Nuii-Modem Cabie
Mode! 211 DE-8F T 53) PC D8-250
5-GND = DE S5t D82 » 7-GND
2 - RD (in) * 2 - TD (out)
3-TD (out) * 3-RD (in)
1-NC 4 - RTS (out)
7-DTR (ted to 4) —l 5-CTS (im)
8-NC . + 8- DCD (in)
& - DSR (in) + 20 - DTR (out)
4 - DTR {out) # B-DSR (in)
Model 211 to PC Interface using Null Modem Adapter
Model 211 DE-9F Nufl Modem Adapter PG DE-§F
5-GND - » 5-GN
2 - RD (in) * 3 - TD (out)
3 - TD {out) » 2-RO {in)
1-NC ‘_T 4 - DTR {out)
6 - DSR (in) l—'" 1-DCD (in)
4 - DTR {out) # §-DSR (in)
7 - OTR (tied to 4) * B-CTS (in)
B-NC . 7 = RTS (out)
9-NC 8-NC

NOTE: Same as null modem cable design except PC CTSiis provided

from the Model 211 on DTR.

5-8
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5.7 CALIBRATION PROCEDURE

The Model 211 requires calibration of both the sensor input and analog
output to operate within the specification published in Paragraph 1.2 of this
manual. None of the other circuits require calibration. Refer to Paragraph
5.7.4 for details on calibration specific interface commands.

WARNING: Only qualified personnel should perform this procedure.

5.7.1 Equipment Required for Calibration

PC and Interface

» PC with software loaded providing serial command line communication.
(Example program in Paragraph 4.1.6 isideal for this purpose.)

» Serid interface cable.

Test and Measurement Equipment

» Digital Multimeter (DMM) with minimum of 6-digits resolution. DMM
DC voltage and 4-lead resistance specifications to be equivaent to or
better than Agilent 34401 specifications.

» Cableto attach resistor standards to inpui.

Resistor Standards

* Resistor standards with the following nominal values. If standards are
not available, %2 W, 25 ppm/°C, metal film resistors can be used.
Resistors should have connectors for 4-lead measurement.

* 0Q((short), 100 2, 250 ©2, 500 Q, 2.5kQ, 5k, 7.5 k€, 100 kQ, 250 kQ.

5.7.2 Diode/Resistor Sensor Input Calibration

The sensor input contains a current source which can supply 10 pA or 1 mA
of current, but only the 10 pA current source is adjusted during calibration.
It is calibrated by adjusting the pot on the Model 211 main board. The
sensor input contains multiple gain stages to accommodate the various
sensors the Model 211 supports. The input gain and 1 mA circuitry is not
adjusted during calibration. Instead calibrated resistors are attached to the
input and mathematical calibration constants are calculated and programmed
into the Model 211 to compensate for input offset and gain errors.

5.7.2.1 Sensor Input Calibration Setup and Serial
Communication Verification

1. Allow the 211 to warm up for at least 1 hour with the input configured
for Silicon diode and a 250 kQ resistor standard attached to the input.

2. Connect the 211 to the PC viathe serial port.

3. Verify operation of serial communication by sending the *IDN?
command and receiving the proper response from the 211.

Service 5-9
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5.7.2.2 10 pA Current Source Calibration and 1 mA
Current Source Verification

Purpose

To calibrate the 10 pA current source to be within the specified tolerance

and verify operation of the 1 mA current source.

Process

1. Configuretheinput for the Silicon Diode input type.

2. Accurately determine the value of the 250 kQ resistor using the DMM.
Determine the calibration value by multiplying the actual resistance of
the 250 kQ resistor by 10 x 10°°.

3. Attach the 250 kQ resistor to the 211 input using proper 4-lead

connection techniques, configure the DMM to read VDC and attach
across the voltage terminal s of the resistor.

4. Remove the four screws on the rear panel of the instrument. Slide the
PC board assembly out enough to expose R9.

5. Adjust the current source calibration pot, R9, on the 211 main board
until the DMM reads the value calculated in Step 2 to £0.0002 VDC.

6. Slidethe PC board back into the enclosure and replace the four screws
on the rear panel.

7. Configurethe input for the 1 kQ Platinum input type.

8. Accurately determine the value of the 1 kQ resistor using the DMM.
Determine the verification value by multiplying the actual resistance of
the 1 kQ resistor by 1 x 1072,

9. Attach the 1 kQ resistor to the 211 input using proper 4-lead connection
techniques, configure the DMM to read VDC and attach to the resistor.

10. Measure voltage across resistor and verify it iswithin £0.3% of the
value calculated in Step 8.

5.7.2.3 Input Gain Calibration
Purpose

To determine the input offset and gain errors when the input is configured
for each of the input types and provide offset and gain calibration constants
back to the 211. Refer to the CALZ and CALG commands in Paragraph
5.7.4.

Process
1. Configurethe input for the type to be calibrated.
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Input Ranges Calibration (Continued)
2. Reset the calibration constants to their default values using the CALZ

and CAL G commands.
Example:

Input Type: GaAlAs Diode

Zero Offset Reset Command: CALZ 1,1,0

Gain Reset Command: CALG 1,1,1
Attach the 0 Q (short) resistor standard to the input.
Viathe interface obtain the input reading using the CALREAD?
command and record this number.
Program the offset calibration by providing the inverse of the value read
in the previous step using the CAL Z command.

Example:

Input Type: GaAlAs Diode

CALREAD? Reading: 0.00005

Calibration Command: CALZ 1,1,-0.00005
Select resistor standard for the range being calibrated from Table 5-1
and accurately determine value of the resistor to the tolerance shown.
Attach the resistor standard to the 211 sensor input. Be sure to connect
the resistor using proper 4-lead connection techniques.
Viathe interface obtain the input reading using the CALREAD?
command and record this number.
Program the gain calibration by dividing the actual resistance of the
calibration resistor by the value read in the previous step and provide
the result using the CAL G command. Note that the gain calibration
constant will always be within 5% of 1.00000.

Table 5-1. Calibration Table for Resistive Ranges

Input Type Calibration Resistor | Resistor Vaue Cal. Command

Nominal Value Known to Type Number
Silicon Diode 250 kQ +20.5Q 0
GaAlAs Diode 250 kQ +205Q 1
Platinum 250 Q 250 Q +0.027 Q 2
Platinum 500 Q 500 Q +0.052 Q 3
Platinum 1000 Q 5kQ +1.03Q 4
NTC RTD 7.5kQ +1.55Q 5
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Input Ranges Calibration (Continued)

Example:
Input Type: 100 Q Plat/250
Measured Vaue of Calibration Resistor: 250.025 Q
CALREAD? Reading: 250.145
Constant Calculation: 250.025 / 250.145 = 0.99952
Cdlibration Command: CALG 1,2,0.99952
10. Repeat for all input ranges.
11. Send the CAL SAVE command to finalize the calibration.

5.7.3  Analog Output Calibration and Verification

The 211 has one analog output which requires calibration. Both the voltage
and current modes of the output need to be calibrated separately. Zero offset
and gain errors are calibrated out by programming offset and gain constants
to the instrument. Reference the CALZ and CALG commands and the
extended version of the ANALOG command in Paragraph 5.7.4.

5.7.3.1 Analog Output Voltage Mode Calibration
Purpose
To determine the anal og output voltage mode offset and gain errors and
provide offset and gain calibration constants back to the 211.
Process
1. Reset the calibration constants to their default values using the CALZ
and CAL G commands.
Example:
Zero Offset Reset Command: CALZ 2,0,0
Gain Reset Command: CALG 2,0,1
2. Connect the 100 kQ resistor standard to the analog output using only
the two voltage leads. Connect the positive lead of the DMM to the
analog output positive terminal, the negative lead is connected to the
analog output negative terminal.
3. Set the analog output to manual mode, manual output of 0%.
Example:
Manual Zero Voltage Command: ANALOG 4,0
4. Read the output voltage with the DMM and record this zero output
(ZERO) value.
5. Set the analog output to +100%.
Example:
Manual + FS Voltage Command: ANALOG 4,2
6. Read the output voltage with the DMM and record this positive full
scale (+FS) value.
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Analog Output Voltage Mode Calibration (Continued)

7. Determine the offset calibration constant by dividing the ZERO value
by the difference of the +FS value and the ZERO value and then
inverting the result. Offset constant = {ZERO / (+FS — ZERO)].

8. Usethe CALZ command to send the offset calibration constant.
Example:

ZERO DMM Reading: —0.05632
+FS DMM Reading: 10.0135
Offset Constant Calcul ation:
—(—0.05632 / (10.0135 «(-0.05632))) = 0.00559
Cadlibration Command: CAL Z 2,0,0.00559

9. Determine the gain calibration constant by adding the +FS reading to
the inverse of the ZERO reading obtained in step 3 and dividing that
number into 10. Gain constant = 10/ (+FS— ZERO).

10. Usethe CAL G command to send the gain calibration constant.
Example:

ZERO DMM Reading: —0.05632

+FS DMM Reading: 10.0135

Gain Constant Calculation: 10/ (10.0135 — (-0.05632)) = 0.99307
Calibration Command: CAL G 2,0,0.99307

5.7.3.2 Analog Output Current Mode Calibration
Purpose

To determine the analog output current mode offset and gain errors and
provide offset and gain calibration constants back to the 211.

Process

1. Reset the calibration constants to their default values using the CALZ
and CALG commands.

Example:
Zero Offset Reset Command: CALZ 2,1,0
Gain Reset Command: CALG 2,1,1
2. Accurately determine the value of the 250 Q resistor using the DMM.

3. Connect the 250 Q resistor standard to the analog output with the two
current leads. Connect the DMM to the two voltage leads of the resistor
standard.

4. Set the analog output to manual mode, manual output of 0% (4 mA).
Example:

Manual Zero Current Command: ANALOG 3,0
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Analog Output Current Mode Calibration (Continued)

5. Read the output voltage with the DMM. Divide this number by the
measured resistor value and record this zero output (ZERO) value.

6. Setthe analog output to +100% (20 mA).
Example:
Manual +FS Current Command: ANALOG 3,2

7. Read the output voltage with the DMM. Divide this number by the
measured resistor value and record this positive full scale (+FS) value.

8. Determine the offset calibration constant by subtracting the ZERO
value from the zero current point of 4 mA and divide that by the
difference of the +FS value and the ZERO value.

Offset constant = (4e-3 — ZERO) / (+FS— ZERO).

9. Usethe CALZ command to send the offset calibration constant.
Example:

ZERO DMM Reading: 4.03974e-3

+FSDMM Reading: 20.0674e-3

Offset Constant Calculation: (4e-3 — 4.03974e-3) /

(20.0674e-3 — 4.03974e-3) = —0.00248
Calibration Command: CALZ 2,1,-0.00248
10. Determine the gain calibration constant by adding the +FS reading to

the inverse of the ZERO reading obtained in step 5 and dividing that
number into 16 mA. Gain constant = 16e-3 / (+FS—ZERO).

11. Usethe CALG command to send the gain calibration constant.
Example:

ZERO DMM Reading: 4.03974e-3
+FS DMM Reading: 20.0674e-3
Gain Constant Calculation:
16e-3/ (20.0674e-3 — 4.03974e-3) = 0.99827
Calibration Command: CALG 2,1,0.99827
12. Send the CAL SAVE command to finalize the calibration.
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5.7.4  Calibration Specific Interface Commands

ANALOG Anaog Output Parameter Command
Input: ANALOG <node>, <range>[terni
Format: n,n
<mode> Specifies analog output voltage mode, current
mode, voltage calibration mode, or current
calibration mode.
0 = Voltage mode
1 = Current mode
3 = Current calibration mode
4 = Voltage calibration mode
<range> Specifiesanalog output range. Valid entries are;
0=0-20K or 0% output calibration mode
1=0-100K or 50% output calibration mode
2=0-200K or 100% output calibration mode
3=0-325K
4=0-475K
5=0-1000K
Remarks.  Allows manual setting of analog output values for
calibration purposes.

ANALOG? Analog Output Parameter Query

Input: ANALOG?[ t er n]
Returned: <mode>, <range>[term]
Format: n,n (Refer to command for description)
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CALG Gain Calibration Constant Command
Input: CALG <i nput >, <type>, <value>[terni
Format: n,n,+n.nnnnn

<input> Specifiesinput or analog output the gain
calibration constant will be provided to. Valid
entries are 1 for input and 2 for the analog
output.
<type>  Specifiesthe input sensor type. Valid entries are:
0 = Silicon Diode or Analog Output Voltage
Mode
1 = GaAlAsDiode or Analog Output Current
Mode
2 =100 Plat/250
3 =100Q Plat/500
4 =1000Q2 Plat
5=NTCRTD
<value> Gain calibration constant value.
Remarks:  Providesthe gain calibration constant for the selected input
or analog output.

CALG? Gain Calibration Constant Query
Input: CALG? <input>, <type>[tern]
Returned: <mode>, <range>[term]
Format: n,n
<input> 1,or2
<type> 0-5
Returned: <vaue>[term]
Format: +n.nnnnn  (Refer to command for description.)

CALREAD? 6-Digit Input Reading Query
Input: CALREAD? [terni
Returned: <vaue>[term]
Format: £nnnnnnn
Remarks.  Returns 6-digit value of selected input reading. Used for
CALZ and CALG functions.
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CALSAVE
Input:
Remarks:

Cdlibration Save Command

CALSAVE[term

Finalizes the calibration procedure. This command
calculates and stores a checksum of the calibration memory.
This checksum is used on power up to determineif the
instrument is calibrated properly. If thiscommand is

not sent after a calibration, the instrument will display
an"Err 03" on power up. Refer to Paragraph 5.3.1.

CALZ
Input:
Format:

Remarks:

Zero Offset Calibration Constant Command
CALZ <i nput>, <type>, <value>[ternj
n,n,£NNNNNNN
<input> Specifies the input or analog output the zero offset
calibration constant will be provided to. Valid
entriesare 1 for input and 2 for the analog output.
<type> Specifiestheinput sensor type. Valid entries are;
0 = Silicon Diode or Analog Out Voltage Mode
1= GaAlAs Diode or Analog Out Current Mode
2 =100 Q Plat/250
3 =100 Q Plat/500
4=1000 Q Plat
5=NTCRTD
<value> Zero offset calibration constant value.
Provides the zero offset calibration constant for the input or
anal og output.

CALZ?
Input:
Format:

Returned:
Format:

Zero Offset Calibration Constant Query

CALZ? <input>, <type>[terni

n,n

<input> 1,0r2

<type> 0-5

<value>[term]

+nnnnnnn  (Refer to command for description)

Service
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CHAPTER 6
OPTIONS AND ACCESSORIES

6.0 GENERAL

This chapter provides lists of models, options, accessories, sensors, wires,
and special equipment available for the Model 211.

6.1 MODELS

A list of the available Temperature Monitor models are as follows:

Model Description

211 Model 211 Temperature Monitor without power supply.

211-UN | Model 211 Temperature Monitor with 100 — 250 V (universal
input) 17 VA power supply.
Power Options:

VAC-120 IncludesU.S. line cord

VAC-220 Includes European line cord

6.2 ACCESSORIES
A list of accessories available for the Model 211 are as follows:

M odel Description of Accessory

106-253* Sensor input mating connector (DB-25)

106-264* Shell for sensor input mating connector

2111 Panel mount adapter for one Model 211 into 105 mm Wide x
132 mm High (4.1 x 5.2 inches) mounting plate. See Fig. 2-4.

2112 Panel mount adapter for two Model 211sinto 105 mm Wide x
132 mm High (4.1 x 5.2 inches) mounting plate. See Fig. 2-4.

8000 CalCurve™, floppy disk. Consists of a calibrated sensor
breakpoint table on afloppy disk in ASCII format for customer
download

8001-211 | CaCurve™, factory installed. Consists of a calibrated sensor
breakpoint table factory-installed into nonvolatile memory

MAN-211* | User'smanua

* Included with Model 211.
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6.3 WIRES

Common cryogenic wire available from Lake Shore. Other wire and
installation accessories are also available.

P/N Cable Description
9001-005 Quad-Twist™ Cryogenic Wire. Two twisted pairs,
phosphor-bronze wire, 36 AWG, 0.127 mm (0.005 inch)
diameter.

9001-006 | DuUo-Twist™ Cryogenic Wire. Single twisted pair,
phosphor-bronze wire, 36 AWG, 0.127 mm (0.005 inch)
diameter.

9001-007 | Quad-Lead™ Cryogenic Wire. Phosphor-bronze wire, flat,
32 AWG, 0.203 mm (0.008 inch) diameter.

9001-008 | Quad-Lead™ Cryogenic Wire. Phosphor-bronze wire, flat,
32 AWG, 0.127 mm (0.005 inch) diameter.

6.4 SENSORS

Silicon Diode sensors available from Lake Shore. Other sensors are also
available.

Sensor No. Sensor Description

The smallest silicon diode Temperature Sensor available. For
Series DT-420 | instalation on flat surfaces. Sensor incorporates the same type
of silicon chip used in the Series DT-470 and DT-471.

Silicon Diode Miniature Temperature Sensor. Same silicon
Series DT-450 | chip used in the DT-470 configured for installation in recesses
as small as 1.6 mm diameter by 3.2 mm deep.

Silicon Diode Temperature Sensor. Interchangesble,

SeriesDT-470 repeatable, accurate, wide range customized for cryogenics.

An economical version of the DT-470 for applications where
temperature measurements below 10 K are not required.

Lake Shore DT-670 diode temperature sensors offer the best
accuracy across the widest useful temperature range — 1.4 to
Series DT-670 | 500 K — of any silicon diode sensor in the industry. Sensors
within the DT-670 series are interchangeabl e to the Curve
DT-670.

SeriesDT-471
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APPENDIX A
CURVE TABLES

Al1.0 GENERAL
The following curve tables are applicable to the Model 211 Temperature Monitor.

Curvel DT-470 SIlicon DiOde........ccoeecveereeiveireecieiieeirecreeie s
Curve 2 DT-670 Silicon Diode........ccceeeevveeeeeereeereecee e
Curve 3 CTI Curve C Silicon Diode.

Curve 6 PT-100 Platinum RTD

Curve7 PT-1000 Platinum RTD

Table A-1. Lake Shore DT-470 Silicon Diode (Curve 10)

- . - . - mp.

Brede [ Tomp. [ oy | Bk [ Temp [ gy [ Bk TTemp Ty
1 475.0 | 0.09062 30 170.0 0.82405 59 031.0 | 1.10476
2 470.0 | 0.10191 31 160.0 0.84651 60 030.0 | 1.10702
3 465.0 | 0.11356 32 150.0 0.86874 61 029.0 | 1.10945
4 460.0 | 0.12547 33 145.0 0.87976 62 028.0 | 1.11212
5 455.0 | 0.13759 34 140.0 0.89072 63 027.0 | 1.11517
6 450.0 | 0.14985 35 135.0 0.90161 64 026.0 | 1.11896
7 4450 | 0.16221 36 130.0 0.91243 65 025.0 | 1.12463
8 440.0 | 0.17464 37 125.0 0.92317 66 0240 | 1.13598
9 435.0 | 0.18710 38 120.0 0.93383 67 023.0 | 1.15558
10 430.0 | 0.19961 39 115.0 0.94440 68 022.0 | 117705
11 420.0 | 0.22463 40 110.0 0.95487 69 021.0 | 1.19645
12 410.0 | 0.24964 41 105.0 0.96524 70 0195 | 1.22321
13 400.0 | 0.27456 42 100.0 0.97550 71 017.0 | 1.26685
14 395.0 | 0.28701 43 095.0 0.98564 72 015.0 | 1.30404
15 380.0 | 0.32417 44 090.0 0.99565 73 0135 | 1.33438
16 365.0 | 0.36111 45 085.0 1.00552 74 0125 | 1.35642
17 345.0 | 0.41005 46 080.0 1.01525 75 011.5 | 1.38012
18 330.0 | 0.44647 47 075.0 1.02482 76 010.5 | 1.40605
19 325.0 | 0.45860 48 070.0 1.03425 77 009.5 | 1.43474
20 305.0 | 0.50691 49 065.0 1.04353 78 008.5 | 1.46684
21 300.0 | 0.51892 50 058.0 1.05630 79 007.5 | 1.50258
22 285.0 | 0.55494 51 052.0 1.06702 80 005.2 | 1.59075
23 265.0 | 0.60275 52 046.0 1.07750 81 004.2 | 1.62622
24 250.0 | 0.63842 53 040.0 1.08781 82 003.4 | 1.65156
25 2350 | 0.67389 54 039.0 1.08953 83 002.6 | 1.67398
26 220.0 | 0.70909 55 036.0 1.09489 84 002.1 | 1.68585
27 205.0 | 0.74400 56 034.0 1.09864 85 001.7 | 1.69367
28 190.0 | 0.77857 57 033.0 1.10060 86 001.4 | 1.69818
29 180.0 | 0.80139 58 032.0 1.10263
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Table A-2. Lake Shore DT-670 Silicon Diode

Sroak- | Temp- | vons | Break- | Temp- | ygug | Break | Teme- | v
1 500.0 | 0.090570 26 87.0 | 1.01064 51 20.2 | 1.19475
2 491.0 | 0.110239 27 81.0 | 1.02125 52 17.10 | 1.24208
3 479.5 | 0.136555 28 75.0 | 1.03167 53 15.90 | 1.26122
4 461.5 | 0.179181 29 69.0 | 1.04189 54 14.90 | 1.27811
5 4255 | 0.265393 30 63.0 | 1.05192 55 14.00 | 1.29430
6 390.0 | 0.349522 31 56.4 | 1.06277 56 13.15 | 1.31070
7 346.0 | 0.452797 32 49.0 | 1.07472 57 12.35 | 1.32727
8 320.0 | 0.513393 33 38.7 | 1.09110 58 11.55 | 1.34506
9 298.5 | 0.563128 34 35.7 | 1.09602 59 10.75 | 1.36423
10 279.0 | 0.607845 35 33.3 | 1.10014 60 10.00 | 1.38361
11 261.0 | 0.648723 36 31.2 | 1.10393 61 9.25 | 1.40454
12 244.0 | 0.686936 37 29.6 | 1.10702 62 850 | 1.42732
13 228.0 | 0.722511 38 28.3 | 1.10974 63 7.75 | 1.45206
14 213.0 | 0.755487 39 27.3 | 1.11204 64 6.80 | 1.48578
15 198.5 | 0.786992 40 265 | 1.11414 65 546 | 1.53523
16 184.5 | 0.817025 41 258 | 1.11628 66 456 | 1.56684
17 171.5 | 0.844538 42 252 | 1.11853 67 4.04 | 1.58358
18 159.5 | 0.869583 43 24.7 | 1.12090 68 3.58 | 1.59690
19 148.0 | 0.893230 44 24.3 | 1.12340 69 3.18 | 1.60756
20 137.5 | 0.914469 45 24.0 | 1.12589 70 2.62 | 1.62125
21 127.5 | 0.934356 46 23.7 | 1.12913 71 2.26 | 1.62945
22 118.0 | 0.952903 47 23.3 | 1.13494 72 1.98 | 1.63516
23 109.0 | 0.970134 48 22.8 | 1.14495 73 1.74 | 1.63943
24 100.5 | 0.986073 49 22.0 | 1.16297 74 1.53 | 1.64261
25 93.5 | 0.998925 50 21.3 | 1.17651 75 1.40 | 1.64430
A-2 Curve Tables
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Table A-3. CTI Curve C Silicon Diode

Breakpoint Temp. (K) Volts
1 320.0 0.2968
2 305.0 0.3382
3 295.0 0.3640
4 285.0 0.3911
5 280.0 0.4050
6 270.0 0.4341
7 250.0 0.4896
8 195.0 0.6408
9 165.0 0.7255

10 140.0 0.7971
11 130.0 0.8245
12 125.0 0.8376
13 115.0 0.8625
14 110.0 0.8769
15 100.0 0.9049
16 95.0 0.9184
17 90.0 0.9314
18 85.0 0.9440
19 77.4 0.9626
20 65.0 0.9958
21 60.0 1.0100
22 36.0 1.0747
23 20.0 11162
24 19.0 1.1290
25 18.0 1.1500
26 14.0 1.3161
27 12.0 1.3656
28 11.0 1.3850
29 10.0 1.4000

Curve Tables
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Table A-4. Lake Shore PT-100/-1000 Platinum RTD Curves

Break- PT-100 PT-1000

point Temp. (K) Ohms (Q) Temp. (K) Ohms (Q)
1 030.0 3.820 030.0 38.20
2 032.0 4.235 032.0 42.35
3 036.0 5.146 036.0 51.46
4 038.0 5.650 038.0 56.50
5 040.0 6.170 040.0 61.70
6 042.0 6.726 042.0 67.26
7 046.0 7.909 046.0 79.09
8 052.0 9.924 052.0 99.24
9 058.0 12.180 058.0 121.80
10 065.0 15.015 065.0 150.15
11 075.0 19.223 075.0 192.23
12 085.0 23.525 085.0 235.25
13 105.0 32.081 105.0 320.81
14 140.0 46.648 140.0 466.48
15 180.0 62.980 180.0 629.80
16 210.0 75.044 210.0 750.44
17 270.0 98.784 270.0 987.84
18 315.0 116.270 315.0 1162.70
19 355.0 131.616 355.0 1316.16
20 400.0 148.652 400.0 1486.52
21 445.0 165.466 445.0 1654.66
22 490.0 182.035 490.0 1820.35
23 535.0 198.386 535.0 1983.86
24 585.0 216.256 585.0 2162.56
25 630.0 232.106 630.0 2321.06
26 675.0 247.712 675.0 2477.12
27 715.0 261.391 715.0 2613.91
28 760.0 276.566 760.0 2765.66
29 800.0 289.830 800.0 2898.30

A-4 Curve Tables
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START BY READING THESE IMPORTANT SAFETY INSTRUCTIONS AND NOTES collected here
for your convenience and repeated with additional information at appropriate points in these
instructions.

panel, mean caution - personal safety, property damage or danger

E a These safety alert symbols in this manual or on the Product rear
from electric shock. Read these instructions carefully.

In these instructions the word “product” refers to the 275 MINI-CONVECTRON® Module and all of
its approved parts and accessories.

NOTE: These instructions do not and cannot provide for every contingency that may arise in
connection with the installation, operation, or maintenance of this product. Should you require
further assistance, please contact Granville-Phillips (G-P) at the address on the title page of this
manual,

This product has been designed and tested to offer reasonably safe service provided it is installed,
operated, and serviced in strict accordance with these safety instructions.

Failure to comply with these instructions may result in serious personal
injury, including death, or property damage.

These safety precautions must be observed during all phases of operation, installation, and service
of this product. Failure to comply with these precautions or with specific warnings elsewhere in this
manual violates safety standards of design, manufacture, and intended use of the instrument.
Granville-Phillips disclaims all liability for the customer's failure to comply with these
requirements.

The service and repair information in this manual is for the use of Qualified

A Service Personnel. To avoid shock, do not perform any procedures in this
manual or perform any servicing on this product unless you are qualified to
do so.

Read Instructions — Read all safety and operating instructions before operating the product.
Retain Instructions — Retain the Safety and Operating Instructions for future reference.
Heed Warnings — Adhere to all warnings on the product and in the operating instructions.

Follow Instructions — Follow all operating and maintenance instructions.

Accessories — Do not use accessories not recommended in this manual as they may be
hazardous.

A To reduce the risk of fire or electric shock, do not expose this product to rain
or moisture.

Objects and Liquid Eniry - Never push objects of any kind into this product

A through openings as they may touch dangerous voltage points or short out
parts that could result in a fire or electric shock. Be careful not to spill liquid
of any kind onto the products.
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Safety

Do not substitute parts or modify instrument.

substitute parts or perform any unauthorized modification to the product.
Return the product to a service facility designated by Granville-Phillips for
service and repair to ensure that safety features are maintained. Do not use
this product if it has unauthorized modifications.

[‘ Because of the danger of introducing additional hazards, do not install

Disconnect the product from all power sources and refer servicing to Qualified Service Personnel
under the following conditions:

a.
b.
c.

d.

€.

When any cable or plug is damaged.
If any liquid has been spilled onto, or objects have fallen into, the product.
If the product has been exposed to rain or water.

If the product does not operate normally even if you follow the operating instructions.
Adjust only those controls that are covered by the operation instructions. Improper
adjustment of other controls may result in damage and will often require extensive work
by a qualified technician to restore the product to its normal operation.

If the product has been dropped or the enclosure has been damaged.

When the product exhibits a distinct change in performance. This indicates a need for
service.

Replacement Parts - When replacement parts are required, be certain to use
the replacement parts that are specified by G-P, or that have the same
characteristics as the original parts. Unauthorized substitutions may result in
fire, electric shock or other hazards.

Safety Check - Upon completion of any service or repairs to this product, ask
the Qualified Service Person to perform safety checks to determine that the
product is in safe operating order.

Finite Lifetime - After ten years of normal use or even non-use, the electrical
insulation in this product may become less effective at preventing electrical

manufacturer’s control, some insulation material may deteriorate sooner.
Therefore, periodically inspect all electrical insulation for cracks, crazing, or
other signs of deterioration. Do not use if the electrical insulation has become
unsafe.

Be aware that when high voltage is present in any vacuum system, a life
threatening electrical shock hazard may exist unless all exposed conductors
are maintained at earth ground.

a shock. Under certain environmental conditions which are beyond the

This hazard is not peculiar to this product.
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Be aware that an electrical discharge through a gas may couple dangerous
high voltage directly to an ungrounded conductor almost as effectively as
would a copper wire connection. A person may be seriously injured or even

A killed by merely touching an exposed ungrounded conductor at high
potential.

This hazard is not unique to this product.

Install suitable devices that will limit the pressure to the level that the
vacuum system can safely withstand. In addition, install suitable pressure
relief valves or rupture disks that will release pressure at a level
considerably below the pressure that the system can safely withstand.

. Series 275 Gauges should not be used above 1000 Torr true pressure.

Series 275 instruments are furnished calibrated for N,. They also measure the pressure of air
correctly within the accuracy of the instrument. Do not attempt to use a Series 275 Gauge
calibrated for N, to measure or control the pressure of other gases such as argon or CO,, unless
accurate conversion data for N, to the other gas is properly used.

A If accurate conversion data is not used, or is improperly used, a potential
overpressure explosion hazard can be created under certain conditions.

A pressure relief valve should be installed in the system should the possibility of exceeding 1000
Torr (1333 mbar) exists.

Suppliers of pressure relief valves and pressure relief disks are listed in the Thomas Register under
Valves, Relief and Discs, Rupture.

Confirm that these safety devices are properly installed before installing the product. In addition,
check that:

(1) the proper gas cylinders are installed,
(2) gas cylinder valve positions are correct on manual systems, and

(3) the automation is correct on automated gas delivery systems.

Proper Grounding:

All components of a vacuum system used with this or any similar high
voltage product must be maintained at earth ground for safe operation. The
power cord of this product shall be connected only to a properly grounded
outlet. Be aware, however, that grounding this product does not guarantee
that other components of the vacuum system are maintained at earth

A ground.
Complying with the usual warning to connect the power cable only to a
properly grounded outlet is necessary but not sufficient for safe operation of
a vacuum system with this or any similar high voltage producing product.

Verify that the vacuum port to which the MINI-CONVECTRON Gauge is
mounted is electrically grounded. It is essential for personnel safety as well
as proper operation that the envelope of the gauge be connected to a facility
ground. Use a ground lug on a flange bolt if necessary.

Series 275 MINI-CONVECTRON November, 1999

Safety



Safety

Vacuum gauges with compression fittings may be forcefully ejected if the vacuum system is
pressurized.

Using the N5 calibration to pressurize a vacuum system above about 1 Torr

A with certain other gases can cause dangerously high pressures which may
cause explosion of the system. See Section 3.2 on page 3-1 before using
with other gases.

misleading pressure indications that can result in dangerous overpressure

l] Warning - If used improperly, MINI-CONVECTRON Gauges can supply
conditions within the system.

Do not operate in an explosive atmosphere.
Do not operate the product in the presence of flammable gases or fumes.

Operation of any electrical instrument in such an environment constitutes a
definite safety hazard.

Do not use the product to measure the pressure of explosive or combustible

A gases or gas mixtures. The sensor wire of the MINI-CONVECTRON Gauge
normally operates at only 125 °C, but it is possible that Controller
malfunction can raise the sensor temperature above the ignition temperature
of combustible mixtures.

Danger of explosion or inadvertent venting to atmosphere exists on all
vacuum systems which incorporate gas sources or involve processes capable
of pressurizing the system above safe limits.

It is the installer's responsibility to ensure that the automatic signals provided by the product are
always used in a safe manner. Carefully check manual operation of the system and the set point
programming before switching to automatic operation.

Where an equipment malfunction could cause a hazardous situation, always provide for fail-safe
operation. As an example, in an automatic backfill operation where a malfunction might cause high
internal pressures, provide an appropriate pressure relief device.

The fumes from solvents such as trichloroethylene, perchloroethylene,
toluene, and acetone can be dangerous to health if inhaled. Use only in well

A ventilated areas exhausted to the outdoors. Acetone and toluene are highly
flammable and should not be used near an open flame or energized
electrical equipment.
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Safety

Granville-Phillips certifies that this product met its published specifications at the time of shipment from the
factory. Granville-Phillips further certifies that its calibration measurements are traceable to the National
Institute of Standards and Technology to the extent allowed by the Institute's calibration facility. See also C€
Declaration of Conformity inside envelope for C€ tests performed.

Granville-Phillips (G-P) warrants Series 275 Modules and Series 275 Gauges for one year from date of
shipment against defects in materials and workmanship, provided that the installation, operating and
preventive maintenance procedures specified in their instruction manuals have been followed. G-P warrants
that the software and hardware designated by G-P for use with these products will execute their programming
instructions, but does not warrant the operation of the product, software, or hardware will be uninterrupted or
error free. G-P will, at its option, repair, replace or refund the selling price of a product if it proves to be in
breach of this limited warranty during the warranty period, provided the item is returned to G-P together with
a written statement of the problem in reasonable detail.

The foregoing warranties shall not apply to defects resulting from improper or inadequate maintenance by
Buyer, Buyer-supplied software or hardware or interfacing, unauthorized modification, misuse, mechanical
damage, operation outside of the environmental specifications for the product, or improper site preparation or
maintenance. In addition, the foregoing warranty shall not apply to transducers that are visibly contaminated.
G-P specifically disclaims any responsibility for product performance related to applications that adversely
affect performance.

THE WARRANTY SET FORTH ABOVE IS EXCLUSIVE. G-P EXPRESSLY DISCLAIMS ANY OTHER
WARRANTIES, WHETHER EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. UNDER NO
CIRCUMSTANCES SHALL GRANVILLE-PHILLIPS BE LIABLE FOR CONSEQUENTIAL OR OTHER DAMAGES
RESULTING FROM A BREACH OF THIS LIMITED WARRANTY OR OTHERWISE.

For warranty service or repair, this product must be returned to a service facility designated by G-P. Buyer
shall prepay shipping charges to the designated service facility and the service facility shall pay shipping
charges to return the product to Buyer. However, Buyer shall pay all shipping charges, duties, and taxes
incoming and outgoing for products returned to G-P from any country other than the U.S.A.

Some states or provinces do not allow limitations on how long an implied warranty lasts, so such limitation or
exclusion may not apply. However, any implied warranty of merchantability or fitness is limited to the
duration of this written warranty.

Some minor problems are readily corrected on site. If the product requires service, please contact
our Customer Service Department at 1-303-443-7660 for troubleshooting help over the phone. If
the product must be returned for service, request a Return Authorization (RA) from G-P. See the
Service Form at the end of Chapter 6. Do not return products without first obtaining an RA.

Shipping damage on returned products as a result of inadequate packaging is the Buyer's responsibility.

When returning equipment to Granville-Phillips, please use the original packing material whenever possible.
Otherwise, contact your shipper or Granville-Phillips for safe packaging guidelines. Circuit boards and
modules separated from the controller chassis must be handled using proper anti-static protection methods
and must be packaged in anti-static packaging. Granville-Phillips will supply return packaging materials at no
charge upon request.
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Safety

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to
Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates, uses,
and can radiate radio frequency energy and, if not installed and used in accordance with this instruction
manual, may cause harmful interference to radio communications. However, there is no guarantee that
interference will not occur in a particular installation. Operation of this equipment in a residential area is
likely to cause harmful interference in which case the user will be required to correct the interference at his
own expense. If this equipment does cause harmful interference to radio or television reception, which can
be determined by turning the equipment off and on, the user is encouraged to try to correct the interference
by one or more of the following measures:

B Reorient or relocate the receiving antenna.
Increase the separation between the equipment and the receiver.

Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

Consult the dealer or an experienced radio or television technician for help.

This Class B digital apparatus meets all requirements of the Canadian Interference-Causing Equipment
Regulations.

Cet appareil numerique de la classe B respecte toutes les exigences du Reglement sur le material broilleur du
Canada.
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System Components

Series 275 Nonlinear Analog Output MINI-CONVECTRON Modules have single or dual process
control setpoints. These adjustable setpoints allow you to control which valves to switch, alarms to
signal, or controls to engage. An analog output signal of the indicated pressure can be used for a
remote display or input to a computer.

1.1 Modules

Series 275 Nonlinear Analog Output MINI-CONVECTRON Modules.
Left— One Process Control Setpoint. Right—Two Process Control Setpoints.

Each Series 275 Nonlinear Analog Output
MINI-CONVECTRON Module contains a
CONVECTRON Gauge tube. (See Figure 1-2.)

Each Series 275 Nonlinear Analog Output
MINI-CONVECTRON Module is shipped with an
electrical mating connector and a screwdriver.
(See Figure 1-3.)

CONVECTRON Gauge Tube.

-

(—— F——

Electrical Mating Connector, Screwdriver.
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1 System Components

1.2 Specifications

Table 1-1 | Specifications.

Pressure Range for No/Air

1 x 107 Torr to 1,000 Torr

(1 x 1073 mbar to 1,333 mbar)

(1x 107 Pato 133 kPa)

Operation down to 1 x 107 Torr (mbar) possible using analog output, but requires
periodic checking of zero by reducing system pressure to below 1 x 10 Torr (mbar)

Operating Temperature

+4 °C to +50 °C ambient, noncondensing

Bakeout Temperature

+85 °C, nonoperating

Input Voltage/Power

11.5 Vdc to 26.5 Vdc @ 0.1 Adc. Protected against reversals, transients, or
over-voltages

Analog Output

0.375 Vdc to 5.659 Vdc non-linear corresponding to 0 to 1000 Torr for N5 (output
impedance 120 ohms)

Weight (with fitting)

0.33 kg (12 0z2)

(€3 Compliant

Relay configuration

EN50081-1, EN50081-2, EN50082-1, EN50082-2, EN61010-1

Process Control Options

Single-pole, double-throw relay(s) (SPDT), silver-alloy, gold-clad contacts

Contact rating

1 A, 30 Vdc, resistive load, or ac non-inductive

Adjustment range

Sensor material

1 mTorr to 1000 Torr

CONVECTRON Gauge

Gold-plated tungsten

Mounting orientation

Gauge axis must be horizontal to provide accurate measurement above about 1 Torr

Operating temperature

+15 °C to 50 °C ambient, noncondensing

Internal volume

40 cm3 (2.5 in.%)

Bakeout temperature

150 °C maximum, nonoperating, removed from module

Series 275 MINI-CONVECTRON
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1 System Components

1.3 Pinout Diagrams
1.3.1 One Setpoint Connector

]

9
Analog Output 5 | @ g | o Seonint Output
Power Ground 4 | @ ® | 8 Signal Ground
Power Input 3 o o 7 Relay Disable
Reloy N.C. 2 | @ g | 4 Relay Common
Relay N.O. 1 | @ 6

1

N.C.: Normally closed contact
N.O.: Normally open contact

Figure 1-4| One Setpoint Connector.

1.3.2 'Two Setpoint Connector

(6]
(€,

o

Analog Output 5
Power Ground 4
Power Input 3
Setpoint #2 Output 2
Setpoint #1 Output 1

15 Relay #1 Com.
14 Relay #1 N.C.
13 Relay #2 N.C.
12 Relay #2 Com.
11 Relay #2 N.O.

o000 0O
cO 0000

—_
j—
p—

10 Relay #1 N.O.
9 Relay Disable
8 No Connection

7 No Connection
6 Signal Ground

Com.: Common
N.C.: Normally closed contact

N.O.: Normally open contact

Figure 1-5| Two Setpoint Connector.
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1 System Components

1.4 Dimensions

Dimensions are in cm (in.).

(4.3)

*2.5
(1.0)

blaggsl

~1/2in.
tubulation
~-1/8 NPT

* Dimension H, see Table 1-2

| Figure 1-6| Dimensions.
Table 1-2 | Vacuum Connections.

Fitting Description Dimension H
— 1/8 NPT pipe thread / 1/2 inch | 1/8 NPT pipe thread / 1/2 inch 2.5cm(1.0in.)
compression fitting quick connect/weld

VCR-type female fitting | 1/4 inch VCR-type female fitting 3.0cm (1.2 in))
1/2 inch VCR-type female fitting 3.6cm(1.4in.)
VCO-type male fitting | 3/8 inch VCO-type male fitting 4.8 cm (1.9in.)
ConFlat-type flange 1.33 inch (NW16CF) ConFlat-type | 3.8 cm (1.5 in.)
2.75 inch (NW35CF) ConFlat-type | 3.8 cm (1.5 in.)
KF flange NW10KF flange 3.3 cm(1.3in))
NW16KF flange 3.3cm (1.3 in.)
NW25KF flange 3.3 cm (1.3 1in.)
NWA40KF flange 3.8cm (1.51n.)
NW50KF flange 3.8cm (1.51n.)

All dimensions are nominal. For tolerances, contact G-P.
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Initial Setup Procedures

2.1 Pre-Installation Considerations

The purpose of this chapter is to guide you through the basic setup procedures for the Series 275
Nonlinear Analog Output MINI-CONVECTRON Modules. You will find information on mounting
MINI-CONVECTRON Gauges and fabricating and connecting the gauge cable.

| Table 2-1 | Factory Defaults for Options.

Process Control Factory Default Settings

Setpoint Relay Pressure Setpoint Polarity (-): Relay pulls in below Setpoint. (0.0)

2.2 Mounting CONVECTRON Gauges

B Cleanliness pays. Keep the port cover in place until moments before installation.

B For proper operation above about 1
Torr, install MINI-CONVECTRON

Modu.les with the gauge axis horizontal G|  For proper operation
(see Figure 2-1). Although the gauge above 1 Torr, the gauge
will read correctly below 1 Torr when axis must be horizontal
mounted in any position, erroneous

readings will result at pressures above 1 &

Torr if the gauge axis is not horizontal.

B Vibration causes convection cooling of
the sensor and will result in high
pressure readings. Mount
MINI-CONVECTRON Modules where
they will not vibrate excessively.

Figure 2-1| MINI-CONVECTRON Module Installation.

B Orient the gauge to prevent condensation of process vapors on the internal surfaces through
line-of-sight access to its interior. If vapor condensation is likely, orient the port downward to
help liquids drain out (see Figure 2-1).

2.2.1 Environment

To minimize temperature effects, locate pressure gauges away from internal and external heat
sources, in an area where the ambient temperature is reasonably constant.

2.2.2 Location

Where you mount the gauge is critical to obtaining reliable pressure measurements. Long tubing or
other constrictions can cause large errors in pressure readings. If you mount the gauge near the
pump, the pressure in the gauge may be considerably lower than in the rest of the system. If you
place the gauge near a gas inlet or other source of contamination, the pressure in the gauge may be
much higher than in the rest of the system.
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Initial Setup Procedures

When high voltage is present, all exposed conductors of a vacuum must
be maintained at earth ground.

Under certain conditions, dangerously high voltage can be conducted through a gas directly to an
ungrounded conductor almost as effectively as through a copper wire. The ability of an electric
current to flow through a gas under certain circumstances poses a serious risk. Do not touch the
exposed pins on any gauge installed on a vacuum system when high voltage is present.

The CONVECTRON Gauge envelope may not be reliably grounded through its vacuum connection.
For safety, you must either:

B add a separate ground wire, or

B shield the envelope to prevent human contact. Ground the gauge envelope by using a metal
hose clamp on the gauge connected by a #12 AWG (minimum size) copper wire to the
grounded vacuum chamber.

Do not use for positive pressure applications. The gauge may be forcefully ejected. The gauge port
is designed to fit a standard '/, in. compression/quick connect mounting such as an Ultra-Torr®
fitting. Insert the gauge tube port into the compression fitting and finger-tighten the press ring. A
light film of vacuum grease, such as APIEZON?, will ensure sealing.

Fits standard '/g NPT female fitting. Wrap the threads of the gauge port with TEFLON®® tape and
hand tighten. Do not use a wrench or tool. Tighten only enough to achieve a seal.

Remove the plastic or metal bead protector cap from the bead. When using a gasket, place it into
the female nut where applicable. Assemble the components and snug finger-tight. While holding a
back-up wrench stationary, tighten the female nut '/g turn past finger-tight for 316 stainless steel and
nickel gaskets; or '/, turn past finger-tight for copper and aluminum gaskets.

The KF mounting system requires O-rings and centering rings between mating flanges. Tightening
the wing nut will hold the flanges and the aluminum flange clamp together. Maximum pressure for
this style of mounting system is 1000 Torr absolute.

To minimize the possibility of leaks with ConFlat* flanges, use high strength stainless steel bolts and
a new, clean OFHC copper gasket. Avoid scratching the seal surfaces. To avoid contamination, do
not use nonmetal gaskets.

Finger tighten all bolts. Use a wrench to continue tightening '/g turn at a time in crisscross order,
e.g., 1,4,2,5,3,6, 4 until all flanges are in contact. After contact, further tighten each bolt about
Ve t

16 WUIN.

1. Ultra-Torr, VCR, and VCO are registered trademarks of Cajon Co.
2. APIEZON is a trademark of James G. Biddle Co.

3. TEFLON is a registered trademark of DuPont.

4. ConFlat is a registered trademark of Varian Associates
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2 Initial Setup Procedures

2.4 Fabricating the Gauge Cable

Attach the electrical mating connector shipped with the Series 275 Nonlinear Analog Output
MINI-CONVECTRON Module to your own cable. The connector pins for single and dual process
control setpoint modules are shown in Figure 2-2 and Figure 2-3.

/

9
Analog Output 5 ® o 9 Setpoint Output
Power Ground 4 o ° 8 Signal Ground
Power Input 3 | @ o 7 Relay Disable
Reloy N.C. 2| @ [ ] 6 Relay Common
Relay N.O. 1 7 6 N.C.: Normally closed contact

N.O.: Normally open contact

Figure 2-2| Pins for 1 Process Control Setpoint.

(6]
(€,

(@]

Analog Output 5
Power Ground 4
Power Input 3
Setpoint #2 Output 2
Setpoint #1 Output 1

15 Relay #1 Com.
14 Relay #1 N.C.
13 Relay #2 N.C.
12 Relay #2 Com.
11 Relay #2 N.O.

o000 O
co 0000

—_
j—
—

10 Relay #1 N.O.
9 Relay Disable

8 No Connection

) N.C.: Normally closed contact
7 No Connection N.O.: Normally open contact
6 Signal Ground Com.: Common

| Figure 2-3| Pins for 2 Process Control Setpoints.
2.5 Connecting the Cable

Never touch the connector pins on any vacuum gauge if high voltages are present in the vacuum
system. An electrical discharge or plasma may couple high voltage to the pins.

1.  Connect the MINI-CONVECTRON Module cable to the gauge and to power.

2. Before you turn on and operate the system, adjust the process control relay setpoint to operate
at a predetermined pressure (Section 4.4 on page 4-4). Attempting automatic operation with
process control before the controls are properly set can be dangerous and can cause costly
damage to the system.
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Chapter 3

Preparing the MINI-CONVECTRON

for Operation

3.1 Preparing for Pressure Measurement

The steps in this chapter assume:

B Your Series 275 Nonlinear Analog Output MINI-CONVECTRON Module has been properly
installed per the instructions in Chapter 2.

B The gas in your vacuum system is air, N,. If you are using other gases you must follow the
instructions in Section 3.6 on page 3-2.

B That you are reasonably familiar with the general theory of operation of thermal conductivity
gauges.

We recommend you consult a good textbook if you are unfamiliar with vacuum technology or
if you require more information on the general theory behind operating a thermal conductivity
gauge. We recommend the following books and believe you will find them to be extremely
useful reference volumes.

B Dushman, S., Lafferty, J. M., Scientific Foundations Of Vacuum Technique, John Wiley &
Sons, Inc., Second Edition, New York, 1962.

B Redhead, P. A, et. al., Ultrahigh Vacuum, Chapman and Hall, London, 1968.

B O'Hanlon, ). F, A User’s Guide To Vacuum Technology, John Wiley & Sons, New York,
1980.

3.2 Gas Type

The MINI-CONVECTRON Gauge is calibrated for N, unless otherwise labeled on the front panel for
custom applications.

Warning - If used improperly, MINI-CONVECTRON Gauges can supply

misleading pressure indications that can result in dangerous overpressure
conditions within the system.

3.3 Long Cable Operation

There is no restriction on cable length since the control circuitry is located right at the sensor. This is
true as long as the input voltage remains within the range of +11.5 Vdc to +26.5 Vdc.

3.4 Power

The MINI-CONVECTRON is in operation anytime that the +11.5 Vdc to +26.5 Vdc input voltage is
applied. The sensor of the gauge runs at a temperature of approximately 120 °C. Gauge life is not
affected by hours of operation.
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Preparing the MINI-CONVECTRON for Operation

Install pressure limiting devices calibrated to a level that the vacuum system can safely withstand. In
addition, install pressure relief valves or rupture disks that will release pressure at a level
considerably below the maximum safe pressure level of the system.

Using the N5 calibration to pressurize a vacuum system above about

A 1 Torr with certain other gases can cause dangerously high pressures
which may cause explosion of the system. See Section 3.6, page 3-2,
before using with other gases.

Suppliers of pressure relief valves and pressure relief disks are listed in the Thomas Register under
Valves, Relief and Discs, Rupture.

Confirm that these safety devices are properly installed before installing the Series 275
MINI-CONVECTRON Module. In addition, check that:

(1) the proper gas cylinders are installed,
(2) gas cylinder valve positions are correct on manual systems, and

(3) the automation settings are correct on automated gas delivery systems.

NOTE: Vacuum gauges with compression fittings may be forcefully ejected if the vacuum system

is pressurized.

CONVECTRON Gauges are Pirani type thermal conductivity gauges. These gauges measure the
heat loss from a heated sensor wire maintained at constant temperature. For gases other than
nitrogen or air, the heat loss varies at any given true pressure and can result in inaccurate pressure
readings.

It is important to understand that the pressure indicated by a CONVECTRON Gauge depends on the
type of gas, the orientation of the gauge axis, and on the gas density in the gauge. CONVECTRON
Gauges are normally factory calibrated for N, (air has approximately the same calibration). With
proper precautions, the CONVECTRON Gauge may be used for pressure measurement of certain
other gases.

NOTE: The information in this section applies only when the CONVECTRON Gauge is
calibrated for N, and the CONVECTRON Gauge is mounted with its gauge axis horizontal.

At pressures below a few Torr, there is no danger in measuring pressure of gases other than N, and
air, merely inaccurate readings. A danger arises if the N, calibration is used without correction to
measure higher pressure levels of some other gases. For example, N, at 24 Torr causes the same
heat loss from the CONVECTRON sensor as argon will at atmospheric pressure. If the pressure
indication of the CONVECTRON Gauge is not properly corrected for argon, an operator attempting
to fill a vacuum system with 1/2 atmosphere of argon would observe a pressure reading of only 12
Torr when the actual pressure had risen to the desired 380 Torr. Continuing to fill the system with
argon to 760 Torr would result in a 24 Torr pressure reading.

Depending on the pressure of the argon gas source, the chamber could be dangerously pressurized
while the display continued to read about 30 Torr of N, equivalent pressure.
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3 Preparing the MINI-CONVECTRON for Operation

3.7 Adjustment of CONVECTRON Gauge Zero and Atmospheric Pressure

Indications

Using the N5 calibration to pressurize a vacuum system above about

& 1 Torr with certain other gases can cause dangerously high pressures
which may cause explosion of the system. See Section 3.6 before using
with other gases.

. ABJusT
L
3

; &
‘58
AILOG BlTRyy

B7S

Figure 3-1 | Front Panels Showing Vacuum and Atmospheric Adjustment Potentiometers.

Each MINI-CONVECTRON Gauge is individually computer calibrated for N,. Zero adjustment of
the gauge should not be necessary unless readout accuracy is required below 1 x 107 Torr or the
gauge has been contaminated. Adjustment of the atmospheric indication should not be necessary
unless compensating for long cables, variations in mounting orientation, or contamination.

If adjustments are necessary, the vacuum and atmosphere adjustments must be made in the
following order for accurate readout:

1. VACUUM adjustment

a. Evacuate the system to a pressure less than 10 Torr.

b. While monitoring the analog output voltage, adjust the ADJUST VACUUM
potentiometer for a reading of +0.375 Vdc.

2. ATMOSPHERE adjustment
a. Allow the system pressure to rise to atmospheric pressure of air.

b. While monitoring the analog output, adjust the ADJUST ATMOSPHERE potentiometer
for a voltage corresponding to the absolute pressure corresponding to your location. Refer
to Table 3-1 on page 3-4 for typical altitude/Torr/voltage relationships.
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3 Preparing the MINI-CONVECTRON for Operation

Altitude/Torr/Voltage Relationships.

Altitude in Feet Pressure in Torr | Analog Output

Above Sea Llevel | (N,, Air) Voltage Vdc

0 760 5.534
1,000 733 5513
2,000 707 5.493
3,000 681 5.473
4,000 656 5.454
5,000 632 5.435
6,000 609 5.417
7,000 586 5.399
8,000 564 5.382
9,000 543 5.366
10,000 523 5.350

3.7.1 Special Considerations for CONVECTRON Gauge Use Below 107 Torr

During a fast pumpdown from atmosphere, thermal effects will prevent the CONVECTRON Gauge
from tracking pressure accurately below 107 Torr. After waiting about 15 minutes, indications in the
107 range will be valid and response will be rapid. Zero adjustment at vacuum may be performed
at this time (or sooner if readings in the 10 range are not needed). In the 10 Torr range, the
indication is resolved to about 0.1 millitorr provided the instrument has been carefully zeroed at
vacuum. For accurate use in the 10 range, zeroing should be repeated frequently.
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Chapter 4

Process Control

Process control provides a convenient method of organizing and establishing automatic control of
vacuum system operations. Control is based on configuring pressure setpoints to activate relays.

4.1 Process Control Factory Default Settings

Table 4-1 lists the default settings for process control option.

Table 4-1 | Default Settings.

Feature | Default Setting

Setpoints Setpoint,— 0.0
1 and 2 Relay Polarity—Relay activation below pressure setpoint; (-)
Returning Pressure Hysteresis—2% (not changeable)

4.2 Front Panels
4.2.1 One-Setpoint MINI-CONVECTRON

Adjustment potentiometers, monitor jacks, and LED indicators for the Series 275 Nonlinear Analog
Output MINI-CONVECTRON Module with one process control setpoint are shown in Figure 4-1
and described in Table 4-2.

VILLE P ) e

1 Setpoint MINI-CONVECTRON Front Panel

Showing Indicators and Adjustments.
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4 Process Control

4.2.2 Two-Setpoint MINI-CONVECTRON

Adjustment potentiometers, monitor jacks, and LED indicators for the Series 275 Nonlinear Analog
Output MINI-CONVECTRON Module with two process control setpoints are shown in Figure 4-2
and described in Table 4-2.

[YERT

Figure 4-2| 2 Setpoint MINI-CONVECTRON Front Panel

Showing Indicators and Adjustments.
4.2.3 Front Panel Features

| Table 4-2 | Series 275 Nonlinear Analog Output MINF-CONVECTRON Front Panel Features.

Feature Description

P> 100 mTorr LED A red light emitting diode (LED) is used as a rough pressure indicator. The LED
will be OFF below 100 mTorr and gradually turn on as pressure increases.

Adjust: Vacuum Potentiometer Adjustment is provided to restore accuracy of the analog output voltage at low
pressures.

Adjust: Atmosphere Potentiometer | Adjustment is provided to set the analog output voltage to correspond to
known atmospheric pressure.

Adjust: Setpoint Potentiometer(s) Adjustment is provided to set the setpoint voltage to correspond to a desired
analog output voltage.

Monitor: Common Jack Used in conjunction with the analog or setpoint monitor test jacks.

Monitor: Analog Test Jack Provides the same analog output voltage with respect to common as furnished
to pin 5 of the I/O connector.

Monitor: Setpoint Test Jack(s) Provides the analog output voltage at which the corresponding process relay
will activate.

Relay On LED (For models with one setpoint.) A green LED is used to indicate the status of the
process relay.
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Process Control

1. Even if the control logic is simple and obvious, we recommend that you develop a logic
diagram of the process control function.

2. Prepare a specification table that lists the proposed pressure setting, system measurement
point, and relay status for each process control setpoint.

3. Draw a circuit schematic which specifies exactly how each piece of system hardware will be
connected to the process control relays.

4. Do not exceed the relay ratings shown below:

Relay Configuration Form C - NC, C, NO
(Normally Closed, Common, Normally Open)

Relay Contact Rating 1 A, 30 Vdc or AC non-inductive

5. Attach a copy of the process control circuit diagram to this manual for future reference and
troubleshooting.

6. If you desire application assistance, please contact a G-P Application Engineer at the number
listed on the title page of this manual.
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4 Process Control

4.4 Process Control Relay Setup

UG nygy

G e»s L s T MORoT
rinA:i-ntL':_I;EEf:\;rEQTRDN

| Figure 4-3 | Front Panels Showing Adjustment Potentiometers.
4.4.1 Method 1

The use of a digital voltmeter (DVM) is required in order to adjust the process control relay setpoint
to operate at a predetermined pressure.

1. From the graphs of Figure 4-4 on page 4-6 and Figure 4-5 on page 4-7, or the data from Table
4-3 on page 4-8, determine the analog output voltage corresponding to the setpoint for the
type of gas being used.

2. Using the DVM, measure the setpoint voltage using the MONITOR COMMON and MONITOR
SETPOINT test jacks.

3. Using a small screwdriver, adjust the ADJUST SETPOINT potentiometer for the desired trip
voltage.

Pin-out information for the process relay contacts is shown in Figure 2-2 on page 2-3 and Figure 2-3
on page 2-3. In order to prevent oscillation around the trip point, there is a built in hysteresis band
of approximately 2%.

4.4.2 Method 2
To adjust the process control relay without using a DVM, proceed as follows.
1.  With the vacuum system in operation, establish pressure at the desired trip point value.

2. Start with the ADJUST SETPOINT potentiometer fully CCW (relay de-energized). Slowly
rotate the potentiometer CW until the relay energizes (relay on, LED on). This completes the
adjustment.

n Series 275 MINI-CONVECTRON November, 1999



Process Control

Table 4-3 on page 4-8 shows the analog output voltage for various gases. The impedance of this
output is 120 ohms. This output is normalized for 0.375 Vdc at vacuum and 5.659 Vdc at 1000 Torr
for N, or air. Should this output drop to approximately 0.10 Vdc, an open sensor in the gauge is a
distinct possibility. Should it drop to 0.0 Vdc, the input power of +11.5 Vdc to +26.5 Vdc should be
investigated.

Figure 4-4 and Figure 4-5 show the relationship of true pressure for N (air) - vs - analog output
voltage. This graph was plotted using the data taken from Table 4-3 on page 4-8, which is the analog
output voltage versus true pressure for various gases. This data can be used in your application by
performing a curve fit for the gas involved with your process. It can also be plotted out on the
graphs of Figure 4-4 and Figure 4-5 if you desire to see how it compares with N, or air.

For gases not listed in Table 4-3 on page 4-8, or for a mixture of gases, it will be necessary to
generate your own calibration curve using an acceptable gas independent transfer standard such as
a capacitance manometer. The maximum usable analog voltage output will depend upon the power
supply input voltage used. Subtract 4 Vdc from VIN to determine the maximum analog voltage
output. This will determine the highest readable pressure for the gas involved.

The equations for calculating pressure (Torr) as a function of voltage (V) for the MINI-CONVECTRON
Gauge are given in Table 4-4 on page 4-9.
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| Figure 4-4| Output Voltage vs. Indicated Pressure.
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Figure 4-5| Output Voltage vs. Indicated Pressure.
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4 Process Control

4.5.1 Analog Output

idge Analog Output Voltages (Vdc) for Various Gases.

Br

3
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4 Process Control

Table 4-4 | Equations for Pressure (Torr| as a Function of Voltage (V) for the

MIN-CONVECTRON Gauge.

Segment

1

Range (V)

| 0.376 - 2.842 | y = a+bx+ox?+dx3 +ext+fx’+gxO+hx”

Equation

Parameter Values

a

-3.3114122859E-02

9.1225738708E-02

-1.0902742405E-01

3.4313981420E-01

-2.2851221698E-01

9.4706717562E-02

-2.0686516159E-02

2.0209521035E-03

2.842 - 4.945

y = (a+cx+ex?) / (1+bx+dx®+fx3)

1.0311295434E-01

-3.9860638710E-01

-2.3222519703E-02

7.4382021328E-02

7.2294948746E-02

-6.8656810268E-03

4.945 - 5.659

y = a+bx+ox?+dx3 +ext+ix>+gx®

3.6181600534E+08

-4.1329782247E+08

1.9655307114E+08

-4.9816080153E+07

7.0970331066E+06

-5.3888777795E+05

1.7039048857E+04
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Service and Maintenance

If a Qualified Service Person makes repairs at the component level, repairs properly made with
equivalent electronic parts and rosin core solder do not void the warranty.

If the product requires service, please contact our Customer Service Department at 1-800-776-6543
for troubleshooting help over the phone. If the product must be returned for service, request a
Return Authorization (RA) from G-P. See the Service Form at the end of this chapter. Do not return
products without first obtaining an RA.

When returning equipment to G-P, please use the original packing material whenever possible.
Otherwise, contact your shipper or G-P for safe packaging guidelines. G-P will supply return
packaging materials at no charge upon request. Shipping damage on returned products as a result of
inadequate packaging is the Buyer's responsibility.

Because the MINI-CONVECTRON Gauge contains static-sensitive electronic parts, the following
precautions must be followed when troubleshooting:

Use a grounded, conductive work surface. Wear a high impedance ground strap for personal
protection.

Use conductive or static dissipative envelopes to store or ship static sensitive devices or printed
circuit boards.

Do not operate the product with static sensitive devices or other components removed from
the product.

Do not handle static sensitive devices more than absolutely necessary, and only when wearing
a ground strap.

Do not use an ohmmeter for troubleshooting MOS circuits. Rely on voltage measurements.

Use a grounded, electrostatic discharge safe soldering iron.

NOTE: This product has been designed and tested o offer reasonably safe service provided it is
installed, operated, and serviced in strict accordance with these safety instructions.

The service and repair information in this manual is for the use of Qualified

A Service Personnel. To avoid shock, do not perform any procedures in this
manual or perform any servicing on this product unless you are qualified to
do so.

Do not substitute parts or modify product.

Because of the danger of introducing additional hazards, do not install

A substitute parts or perform any unauthorized modification to the product.
Return the product to a service facility designated by G-P for service and
repair to ensure that safety features are maintained. Do not use this product
if it has unauthorized modifications.
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5 Service and Maintenance

5.2 Damage Requiring Service

Disconnect this product from the wall outlet and any other power sources, and refer servicing to
Qualified Service Personnel if any the following conditions exist:

The gauge cable, power-supply cord, or plug is damaged.

Liquid has been spilled onto, or objects have fallen into, the product.

The product has been exposed to rain or water.

The product does not operate normally even if you have followed the Operation Instructions.
Adjust only those controls that are covered in the instruction manual. Improper adjustment of
other controls may result in damage and require extensive work by a qualified technician to
restore the product to its normal operation.

The product has been dropped or the enclosure has been damaged.

The product exhibits a distinct change in performance. This may indicate a need for service.

Replacement Parts - When replacement parts are required, be certain to
use the replacement parts that are specified by G-P, or that have the same
characteristics as the original parts. Unauthorized substitutions may result
in fire, electric shock or other hazards.

ask the Qualified Service Person to perform safety checks to determine that

u Safety Check - Upon completion of any service or repairs to this product,
the product is in safe operating order.

5.3 Symptoms and Possible Causes

Table 5-1 | General Symptoms/Possible Causes.

Symptom Possible Causes

Unit will not power-up, no response to power. | Power interconnect cable improperly connected.

Pressure reading is higher than expected. Poor conductance in gauge's vacuum connection to chamber.

Gas source in plumbing to gauge, such as leak or contamination.

Chamber pressure high because of leak, contamination, or pump
failure.

Faulty gauge or power cable.

Pressure reading grossly in error. Module out of calibration.

Unknown gas type.

Gauge not mounted horizontally (see Section 2.2 on page 2-1).
Sensor damaged (e.g., by reactive gas) or dirty.

Extremes of temperature or mechanical vibration.

Analog output voltage indicating a pressure in | Gas composition on the system is not what the user believes it to be.
system is vastly different than the voltage This can be caused by a selective gas pumping process in use,
being observed by supporting gauges. outgassing of product, etc.

Series 275 MINI-CONVECTRON November, 1999



5 Service and Maintenance

Symptom Possible Causes

Circuit problem.

Process relay LED indicator on, but process Defective relay contacts. Check that the load is within specified

not functioning. rating or relay and that it is non-inductive.

Process relay will not energize. Ground is being applied on the Relay Disable (L) input of the I/O
connector.

Sensor of gauge tube is open and analog output is below 0.10 volts.

5.4 MINI-CONVECTRON Disassembly

For most troubleshooting procedures it will be required that the printed circuit board and gauge
tube be removed from the enclosure. To accomplish this, proceed as follows.

1. Remove the two screws holding on the enclosure cover.

2. Remove the cover.

3. Pull up on the edge of the PC board and remove the board with gauge tube attached.

4. To remove the gauge tube from the PC board, unplug the tube from the four sockets on the

board.

5. For assembly, reverse this procedure.

5.5 CONVECTRON Gauge Test Procedure

The small diameter sensor wire can be damaged by
even small voltages. Do not perform electrical
continuity tests with instruments applying in excess
of 0.1 volt when the gauge is at vacuum, or 2 volts
when at atmospheric pressure.

Figure 5-1

CONVECTRON Gauge Base.

The CONVECTRON Gauge should show the resistances listed in Table 5-2 (pin numbers are
embossed on the gauge base). If not, replace the gauge tube.

Table 5-2 | CONVECTRON Gauge Resistances.

Pressure Range Overpressure Point (Torr)

Pins 1 to 2 20 to 30 ohms
Pins 2 to 3 50 to 60 ohms
Pins 1to 5 175 to 190 ohms

NOTE: If the resistance from pin 1 to 2 is about 800 ohms, the sensor wire is open.
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Service and Maintenance

The fumes from solvents such as trichloroethylene, perchloroethylene,
toluene, and acetone can be dangerous to health if inhaled. If used, use only

A in well-ventilated area exhausted to the outdoors. Acetone and toluene are
highly flammable and should not be used near an open flame or energized
electrical equipment.

All materials have been chosen for ultra high vacuum service, corrosion resistance, and bakeability.
The envelope is type 304 stainless steel. All metallic joints in the envelope are TIG welded. No
solder is used within the envelope. The following materials are exposed to the vacuum: Type 304
stainless steel, Carpenter Alloy 52, Kovar, Kapton, gold plated tungsten, borosilicate glass, and
Dow-Corning 9015 glass. The blue trim cover is rated at 150 °C.

The CONVECTRON Gauge may be baked to 150 °C non-operating while under vacuum with the
Connector removed.

When the small sensor wire is contaminated with oil or other films, its emissivity or its diameter
may be appreciably altered and a change of calibration will result. Cleaning with trichloroethylene,
perchloroethylene, toluene, or acetone is possible but it must be done very carefully so as not to
damage the sensor.

1. Hold the gauge with the main body horizontal and the port projecting upward at a 45° angle.

2. Slowly fill the port with solvent using a standard wash bottle with the spout inserted in the port
to the point where it touches the screen. Let the solvent stand in the gauge for at least ten
minutes.

Do not shake the gauge. Shaking the gauge with liquid inside can damage the sensor wire.

3. Todrain the gauge, position it horizontally with the port facing downward. Slightly warming
the gauge will help dry the gauge.

4. Allow the gauge to dry overnight with the port vertically downward and uncapped. Before
re-installing the gauge on the system, be certain no solvent odor remains.

The setpoints are read from non-volatile memory into RAM when the unit powers up.

If a setpoint is found to contain incorrect data which cannot be interpreted as a valid setpoint, it will
be set to 0 and polarity set to (-).
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Service and Maintenance

Please photocopy this form, fill it out, and return it with your equipment:

RA No. Contact Granville-Phillips Customer Service at 1-303-443-7660,
or 1-800-776-6543 in the USA; or email: custserv@granville.com

Model No. Serial No. Date

Name Phone No.

Company
Address

City State Zip

Please help Granville-Phillips continue to provide the best possible service by furnishing
information that will help us determine the cause of the problem, as well as protect our analysis
and calibration equipment from contamination.

Problem description:

Application description:

Has this product been used with high vapor pressure or hazardous materials? [ Yes [ No

If Yes, please list the types of gas, chemicals (common names, specific chemical,) biological
materials, or other potentially contaminating or harmful materials exposed to the product during its
use.

NOTE: PRODUCTS EXPOSED TO RADIOACTIVE MATERIAL CANNOT BE ACCEPTED BY
GRANVILLE-PHILLIPS UNDER ANY CIRCUMSTANCES.

Corporate Officer signature:

Contact Name Phone No.
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START BY READING THESE IMPORTANT SAFETY INSTRUCTIONS AND NOTES collected here
for your convenience and repeated with additional information at appropriate points in these
instructions.

These safety alert symbols in this manual or on the Product rear
A A panel, mean caution - personal safety, property damage or danger
from electric shock. Read these instructions carefully.

In these instructions the word “product” refers to the 354 Micro-lon Vacuum Gauge Module and all
of its approved parts and accessories.

NOTE: These instructions do not and cannot provide for every contingency that may arise in
connection with the installation, operation, or maintenance of this product. Should you require
further assistance, please contact Helix Technology at the address on the title page of this manual.

This product has been designed and tested to offer reasonably safe service provided it is installed,
operated, and serviced in strict accordance with these safety instructions.

Failure to comply with these instructions may result in serious personal
injury, including death, or property damage.

These safety precautions must be observed during all phases of operation, installation, and service
of this product. Failure to comply with these precautions or with specific warnings elsewhere in this
manual violates safety standards of design, manufacture, and intended use of the instrument. Helix
Technology disclaims all liability for the customer's failure to comply with these requirements.

The service and repair information in this manual is for the use of Qualified

A Service Personnel. To avoid shock, do not perform any procedures in this
manvual or perform any servicing on this product unless you are qualified to
do so.

Read Instructions — Read all safety and operating instructions before operating the product.
Retain Instructions — Retain the Safety and Operating Instructions for future reference.
Heed Warnings — Adhere to all warnings on the product and in the operating instructions.

Follow Instructions — Follow all operating and maintenance instructions.

Accessories — Do not use accessories not recommended in this manual as they may be
hazardous.

To reduce the risk of fire or electric shock, do not expose this product to rain
or moisture.

Objects and Liquid Eniry - Never push objects of any kind into this product

éi through openings as they may touch dangerous voltage points or short out
parts that could result in a fire or electric shock. Be careful not to spill liquid
of any kind onto the products.
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Safety

A

Do not substitute parts or modify instrument.

Because of the danger of introducing additional hazards, do not install
substitute parts or perform any unauthorized modification to the product.
Return the product to a service facility designated by Helix Technology for
service and repair to ensure that safety features are maintained. Do not use
this product if it has unauthorized modifications.

Disconnect the product from all power sources and refer servicing to Qualified Service Personnel
under the following conditions:

a.
b.
c.

d.

When any cable or plug is damaged.

If any liquid has been spilled onto, or objects have fallen into, the product.

If the product has been exposed to rain or water.

If the product does not operate normally even if you follow the operating instructions.

Adjust only those controls that are covered by the operation instructions. Improper

adjustment of other controls may result in damage and will often require extensive work
by a qualified technician to restore the product to its normal operation.

If the product has been dropped or the enclosure has been damaged.

When the product exhibits a distinct change in performance. This indicates a need for
service.

A

Replacement Parts - When replacement parts are required, be certain to use
the replacement parts that are specified by Helix Technology, or that have
the same characteristics as the original parts. Unauthorized substitutions
may result in fire, electric shock or other hazards.

Safety Check - Upon completion of any service or repairs to this product,
ask the Qualified Service Person to perform safety checks to determine that
the product is in safe operating order.

Finite Lifetime - After ten years of normal use or even non-use, the electrical
insulation in this product may become less effective at preventing electrical
shock. Under certain environmental conditions which are beyond the
manufacturer’s control, some insulation material may deteriorate sooner.
Therefore, periodically inspect all electrical insulation for cracks, crazing, or
other signs of deterioration. Do not use if the electrical insulation has
become unsafe.

A
A
A

Be aware that when high voltage is present in any vacuum system, a life
threatening electrical shock hazard may exist unless all exposed conductors
are maintained at earth ground.

This hazard is not peculiar to this product.

b

Be aware that an electrical discharge through a gas may couple dangerous
high voltage directly to an ungrounded conductor almost as effectively as
would a copper wire connection. A person may be seriously injured or even
killed by merely touching an exposed ungrounded conductor at high
potential.

This hazard is not unique to this product.
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Proper Grounding:

All components of a vacuum system used with this or any similar high
voltage product must be maintained at earth ground for safe operation.
Be aware that grounding this product does not guarantee that other
components of the vacuum system are maintained at earth ground.

Verify that the vacuum port to which the Micro-lon Module is mounted is
electrically grounded. It is essential for personnel safety as well as proper
operation that the envelope of the gauge be connected to a facility ground.
Use a ground lug on a flange bolt i? necessary.

b

All conductors in, on, or around the vacuum system that are exposed to
potential high voltage electrical discharges must either be shielded at all
fimes to protect personnel or must be connected to earth ground at all times.

Danger, High Voltage - The high voltages present within the Power Supply
are capable of causing injury or death. To avoid electric shock, wait 3
minutes after power is removed before touching any component within the
Power Supply. This will permit charged capacitors to discharge.

Danger, high voltage - 180V is present in the Power Supply, on the cable,
and at the ion gauge when the gauge is turned on. Voltages as high as
250V peak are present during degas.

Install suitable devices that will limit the pressure to the level that the
vacuum system can safely withstand. In addition, install suitable pressure
relief valves or rupture disks that will release pressure at a level
considerably below the pressure that the system can safely withstand.

[ RN A

Suppliers of pressure relief valves and pressure relief disks are listed in the Thomas Register under
“Valves, Relief”, and “Discs, Rupture”.

Confirm that these safety devices are properly installed before installing the product. In addition,
check that:
(1) the proper gas cylinders are installed,

(2) gas cylinder valve positions are correct on manual systems, and
(3) the automation is correct on automated gas delivery systems.

Vacuum gauges with compression fittings may be forcefully ejected if the vacuum system is
pressurized.

Cavution: If the overpressure shutdown point is increased from the factory
settings, an excess pressure rise may go undetected—resulting in possible
gauge and/or vacuum system damage. Consult the factory if in doubt.

It is the installer's responsibility to ensure that the automatic signals
provided by the product are always used in a safe manner. Carefully check
the system programming before switching to automatic operation.

Where an equipment malfunction could cause a hazardous situation, always
provide for fail-safe operation. As an example, in an automatic backfill
operation where a malfunction might cause high internal pressures, provide
an appropriate pressure relief device.

The fumes from solvents such as trichloroethylene, perchloroethylene,
toluene, and acetone can be dangerous to health if inhaled. Use only in well
ventilated areas exhausted to the outdoors. Acetone and toluene are highly
flammable and should not be used near an open flame or energized
electrical equipment.

Al
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Safety

Helix Technology Corporation provides an eighteen (18) month warranty from the date of shipment for new
Granville-Phillips Products. The Helix Technology Corporation General Terms and Conditions of Sale
provides the complete and exclusive warranty for Helix Technology Corporation’s products. This document
may be located on our web site at www.helixtechnology.com, or may be obtained by contacting Helix
Technology Corporation’s Customer Service Representatives.

Some minor problems are readily corrected on site. If the product requires service, please contact our
Customer Service Department at 1-303-652-4400 for troubleshooting help over the phone. If the product
must be returned for service, request a Return Authorization (RA) from Helix Technology (see the Service
Form on page 3-7). Do not return products without first obtaining an RA number.

Shipping damage on returned products as a result of inadequate packaging is the Buyer's responsibility.

When returning equipment to Helix Technology, please use the original packing material whenever possible.
Otherwise, contact your shipper or Helix Technology for safe packaging guidelines. Circuit boards and
modules separated from the controller chassis must be handled using proper anti-static protection methods
and must be packaged in anti-static packaging. Helix Technology will supply return packaging materials at no
charge upon request.

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to
Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates, uses,
and can radiate radio frequency energy and, if not installed and used in accordance with this instruction
manual, may cause harmful interference to radio communications. However, there is no guarantee that
interference will not occur in a particular installation. Operation of this equipment in a residential area is
likely to cause harmful interference in which case the user will be required to correct the interference at his
own expense. If this equipment does cause harmful interference to radio or television reception, which can
be determined by turning the equipment off and on, the user is encouraged to try to correct the interference
by one or more of the following measures:

B Reorient or relocate the receiving antenna.

B Increase the separation between the equipment and the receiver.

B Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
|

Consult the dealer or an experienced radio or television technician for help.

This Class B digital apparatus meets all requirements of the Canadian Interference-Causing Equipment
Regulations.

Cet appareil numerique de la classe B respecte toutes les exigences du Reglement sur le material broilleur du
Canada.
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Installation

The 354 Micro-lon Gauge measures pressures from less than 1 x 10™ Torr to 5 x 107 Torr, N,
equivalent (or air). Pressure readout is via a logarithmic analog voltage on the /O connector on all
models and digital readout for models with that option. Filament selection is via a selector switch
adjacent to the “D” connector.

The 354 Micro-lon Gauge is a modular instrument intended for computer control only with no
external controls or adjustments. The power supply voltage required for operation is 24 Vdc, +15%,
12 watts.

1.1 Mounting

The 354 Micro-lon Gauge can be mechanically mounted anywhere in a system in any attitude. It
should be mounted in a location with free air flow and ambient temperature less than 40 °C.

The 354 Micro-lon Gauge is mounted to the vacuum system by the flange only. Reasonable care
should be taken to install the device where it is protected from physical damage.

-
“D" 9-Pin 1/ O ]
Connector _\

Dimensions
are in cm (in.) 8.1

* Dimension H % *2.0 # %,— NW16KF
(see Table 1-1 on page 1-2) (G.8) Flange

Figure 1-1| 354 Micro-lon Gauge Dimensions.
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1 Installation

1.2 Fittings

Fittings for 354 Micro-lon Gauge.

Fitting Description Dimension H
NW16KF flange 2.0cm (0.8 in.)
NW25KF flange 2.0cm (0.8 in.)
NWA40KF flange 2.0cm (0.8 in.)

1.33 in. (NW16CF) ConFlat-type flange | 4.3 cm (1.7 in.)
2.75 in. (NW35CF) ConFlat-type flange | 4.3 cm (1.7 in.)

1/2 inch VCR-type male 5.8cm (2.3 in.)

All dimensions are nominal. For tolerances, contact Helix Technology Corporation.

1.3 Grounding

The 354 Micro-lon Gauge converts the input power to +180 Vdc for the grid supply (+250 Vdc
during degas). For safety the outer housing of the gauge must be grounded to the vacuum chamber.
This is accomplished by the use of a metal flange clamp for the NW16KF and NW25KF flanges.
Due to the “O” ring seal, grounding cannot be assumed through the fitting. The groove in the KF
flange of the 354 Micro-lon Gauge has been designed to prevent the use of a non-metallic type of
flange clamp. Do not alter the groove or a non-metallic flange clamp to attempt usage.

VCR, VCO are registered trademarks of Cajon Co.; Conflat is a registered trademark of Varian Associates

n Series 354 Micro-lon Vacuum Gauge Module November, 2001




1 Installation

1.4 1I/0 Cable Connections

The I/O connector is used to operate the 354 Micro-lon Gauge and output the analog voltage
corresponding to pressure.

354 Micro-lon GAUGE MODULE
GRANVILLE-PHILLIPS Degas Status 5

9 Gauge Status
Input Power 4

.- FI%@T@ Analog Output 3

POWER Power Ground 2

Gauge On/Off 1

Figure 1-2| 354 Micro-lon Gauge Analog Connector.

| Table 1-2 | I/O Connector Pin Descriptions.

1 Gauge On/Off. The application of a continuous ground is required for an “ON” condition.
Removal of the ground turns the gauge off.

8 Emission Range
7 Analog Output Ground
6 Degas On/Off

Male Pins

- 00000
00 o

2 Power Ground. Use for input power return, IG ON/OFF, Degas ON/OFF, and status outputs.

3 | Analog Output.

4 | Input Power. +24 Vdc +15%, 12 watts max. Protected against reversal and overvoltage.

5 Degas Status. Open collector transistor (grounded emitter) rated at 40 V max. VCE, 50 mA max.
Transistor off = degas off, transistor on = degas on.

6 Degas ON/OFF. Same as Gauge ON/OFF.

7 | Signal Ground. Use in conjunction with the analog output only.

8 | Emission Current. Application of a ground increases emission current from 100 pA to 4 mA.

9 Gauge Status. Same as Degas Status.

Series 354 Micro-lon Vacuum Gauge Module November, 2001 n



NOTES

n Series 354 Micro-lon Vacuum Gauge Module November, 2001



Operation

The functional parts of a typical ionization gauge are the
filament (cathode), grid (anode) and ion collector, which
are shown schematically in Figure 2-1. These electrodes
are maintained by the gauge controller at +30, +180,
and 0 volts, relative to ground, respectively.

\VAVAVAV)

The filament is heated to such a temperature that
electrons are emitted, and accelerated toward the grid by
the potential difference between the grid and filament.
All of the electrons eventually collide with the grid, but
many first traverse the region inside the grid many times.

HaVaVaW Yol

Filament = |on Collector

> Grid

lon Gauge Schematic.

When an energetic electron collides with a gas molecule an electron may be dislodged from the
molecule leaving it with a positive charge. Most ions are then accelerated to the collectors. The rate
at which electron collisions with molecules occur is proportional to the density of gas molecules,
and hence the ion current is proportional to the gas density (or pressure, at constant temperature).

The amount of ion current for a given emission current and pressure depends on the ion gauge
design. This gives rise to the definition of ion gauge “sensitivity”, frequently denoted by “K”:

K = ion current/(emission current x pressure)
Micro-lon Gauges have a sensitivity of 20/Torr when used with nitrogen or air.

The ion gauge controller varies the heating current to the filament to maintain a constant electron
emission, and measures the ion current to the collector. The pressure is then calculated from these
data.

lon gauge degas is accomplished by increasing the emission current to 15 mA and raising the grid
bias to 250 Vdc resulting in an increased temperature of the grid to drive off absorbed gases.

There are two ranges of emission current available. Either 100 microamperes or 4 milliamperes are
available as determined by the status of pin 8 of the I/O connector. While either range can be used
continuously, the following guidelines are suggested. For operation in the higher pressure ranges
with a clean system 100 microamperes emission is satisfactory. For operation in the lower pressure
ranges the 4 milliampere range should be used to give a more accurate pressure reading. Internal
circuitry corrects the analog output voltage to pressure relationship curve for the emission current
selected.

There is a problem with all ion gauges when used in systems which have the potential for diffusion
pump oil vapor to enter the gauge volume. This oil vapor deposits on the grid forming an insulator
and preventing emission resulting in higher and higher filament power being required and ultimate
inability to control emission. In this situation, the 4 milliampere position is recommended.
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2 Operation

2.3 Analog Output

This signal is proportional to the logarithm of the pressure with 0 volts at 1 x 10719 Torr. The

equation is: Pressure = 10510 \When the Micro-lon Gauge is turned OFF, the output will switch
to slightly over +10 Vdc. Refer to Figure 2-2 for complete details.

10!
= At 100 pA Emission »3>10 Vdc
Gauge Auto /

102 Turn Off \

103 \At 4 mA Emission »>10 Vdc
S During Degas 310 Vdc
-l-
T 10%
S
[
]
2 10°
o
R
R=
o 10°
2
4
o

107

108

107

/
1010
0 2 3 4 5 6 7 8 9
Analog Output in Volts dc.

| Figure 2-2| Analog Output.
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Operation

The 354 Micro-lon Gauge is calibrated to read pressure for nitrogen or air. If used with gases other
than this, it will be required that the analog output voltage to pressure reading be corrected for the
gas in use. Table 1.1 gives some typical sensitivity ratios. To correct the analog output to pressure
curve reading, divide the indicated pressure reading by the sensitivity ratio.

lon gauge sensitivity ratios, r, derived from data obtained by NASA Technical Note TND5285,
“lonization Gauge Sensitivities as Reported in the Literature,” by Robert L. Summers, Lewis
Research Center, National Aeronautics and Space Administration are shown in Table 2-1.

lon Gauge Sensitivity Ratios (r).

He Ne Do Ho No Air 02 CcO

0.18 0.30 0.35 0.46 1.00 1.00 1.01 1.05

HoO | NO Ar | COp | Kr SFg | Xe Hg

1.12 1.16 1.29 1.42 1.94 2.50 2.87 3.64

The analog output voltage is measured and found to be 4.69 Vdc which, for air or nitrogen,
indicates a pressure of 5 x 10 Torr. If the gas type in the system is known to be neon, then

5x 107 Torr
0.30

= 1.67 x 107 Torr of neon.

The 354 is preset by fixed component values to shut down the ion gauge should pressure rise above
5 x 1072 Torr of nitrogen at 100 microamperes emission or 1.3 x 1073 Torr of nitrogen at 4
milliamperes emission.

To turn the gauge ON, it is required that pin 1 be grounded to pin 2 of the I/O connector. To turn the
gauge OFF, remove the ground. Note that the application of the ground will only try to turn the
gauge ON once. If, for any reason, this is not successful, it will be required that the input be
recycled back to OFF and then ON again.

Possible reasons for an unsuccessful turn-on to happen include:

1. Slow voltage rise from the power supply to the unit. Try again.

2. Attempt made to turn on the gauge at a pressure where emission could not be established.

3. Anoverpressure shutdown where system pressure exceeded the overpressure shutdown level.

For best results when measuring vacuum pressures below 1 x 107 Torr:
B Use only all-metal vacuum fittings.
B Degas the grid. See degas instructions following this section.

B A chamber bake to 100 to 150 °C is often required. When baking the chamber, be sure the
temperature of the tube and the vacuum plumbing to the tube is raised at least as much as the
chamber. The electronics module must be removed from the gauge if the bake-out temperature
exceeds 70 °C. This can be done without breaking vacuum by removing the four screws
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2 Operation

securing the front plate to the aluminum extrusion enclosure. Pull the module away from the
plate after the 4 screws are removed. The plate will stay attached to the tube (see Figure 3-1 on
page 3-4). Do not exceed 200 °C.

After baking, re-install the electronics module by reversing the above procedure, being careful that
the gauge pins line up with the sockets on the PC board.

2.8 Degas

Degassing of the gauge tube is accomplished by electron bombardment (EB) heating of the grid.
Pressure reading during degas is provided. Note that in order to activate the degas circuit, the IG
ON circuit must be first activated. This assures that there is a vacuum in the system prior to degas.
Also note that the degas circuit will turn off if the IG ON circuit is turned off. Power during degas is
approximately 4 watts above operating power and is turned off automatically after a two minute
period.

2.9 Filament Selection

The 354 Micro-lon Module is equipped with a filament select switch adjacent to the I/O connector
which allows the user to switch between the two filaments of the gauge tube. It is recommended
that the gauge be turned off before switching to the other filament.

2.10 Specifications for 354 Micro-lon Gauges

Table 2-2 | Specifications for the 354 Micro-lon Gauge.

Measurement Range 1x 1070 5 x 107 Torr for N or air. For use below 1 x 107 Torr the use of a
Conflat flange or other type metal seal is recommended.

Analog Output Logarithmic, 1 Vdc/decade.
Digital Display Update Rate 0.5 sec.
Overpressure Protection Gauge tube turns off if pressure rises above 5 x 1072 Torr at 100 microamperes or

1.3 x 107 Torr at 4 milliampere emission.

Emission Current 2 ranges: 100 pA, 4 mA.

Operating Voltage & Power +24 Vdc, £15%, 12 watts max.

Degas Electron bombardment, approximately 4 watts with 2 minute timer.

Filament Selection 2 position switch.

Vacuum Connection NW16KF flange, NW25KF flange, NW40KEF flange, 1-5/16 in. Conflat, 2-3/4 in.
Conflat or 1/2 in. 8-VCR male fitting.

Electrical Connection 9 pin “D” connector.

Weight 13 oz.

Case Material Aluminum extrusion.

Gauge Tube Replacement Field replaceable using only Phillips type screwdriver.

Electrical Safety Metal enclosure which houses 180 V supply will require use of a metal flange

clamp to assure ground continuity to system.

Operating Temperature Range 0 °C to 40 °C.

Non-operating Temperature Range | -40 °C to 70 °C.
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Service and Maintenance

Some minor difficulties are readily corrected in the field.

If a Qualified Service Person makes repairs at the component level, repairs properly made with
equivalent electronic parts and rosin core solder do not void the warranty.

Because the 354 Micro-lon Module contains static-sensitive electronic parts, the following
precautions must be followed when troubleshooting:

Use a grounded, conductive work surface. Wear a high impedance ground strap for personnel
protection.

Use conductive or static dissipative envelopes to store or ship static sensitive devices or printed
circuit boards.

Do not operate the product with static sensitive devices or other components removed from
the product.

Do not handle static sensitive devices more than absolutely necessary, and only when wearing
a ground strap.

Do not use an ohmmeter for troubleshooting MOS circuits. Rely on voltage measurements.

Use a grounded, electrostatic discharge safe soldering iron.

NOTE: This product has been designed and tested to offer reasonably safe service provided it is
installed, operated, and serviced in strict accordance with these safety instructions.

Danger, High Voltage - The high voltages present within the Power Supply

A are capable of causing injury or death. To avoid electric shock, wait 3
minutes after power is removed before touching any component within the
Power Supply. This will permit charged capacitors to discharge.

The service and repair information in this manual is for the use of Qualified

Q Service Personnel. To avoid shock, do not perform any procedures in this
manual or perform any servicing on this product unless you are qualified to
do so.

Do not substitute parts or modify instrument.

substitute parts or perform any unauthorized modification to the product.
Return the product to a service facility designated by Helix Technology for
service and repair to ensure that safety features are maintained. Do not use
this product if it has unauthorized modifications.

[‘ Because of the danger of introducing additional hazards, do not install
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Service and Maintenance

Disconnect this product from all power sources, and refer servicing to Qualified Service Personnel
if any the following conditions exist:

The gauge cable, power-supply cord, or plug is damaged.

Liquid has been spilled onto, or objects have fallen into, the product.

The product has been exposed to rain or water.

The product does not operate normally even if you have followed the Operation Instructions.
Adjust only those controls that are covered in the instruction manual. Improper adjustment of
other controls may result in damage and require extensive work by a qualified technician to

restore the product to its normal operation.

The product has been dropped or the enclosure has been damaged.

The product exhibits a distinct change in performance. This may indicate a need for service.

A

Replacement Parts - When replacement parts are required, be certain to
use the replacement parts that are specified by Helix Technology, or that
have the same characteristics as the original parts. Unauthorized
substitutions may result in fire, electric shock or other hazards.

A

Safety Check - Upon completion of any service or repairs to this product,
ask the Qualified Service Person to perform safety checks to determine
that the product is in safe operating order.

Finite Lifetime - After ten years of normal use or even non-use, the
electrical insulation in this product may become less effective at preventing
electrical shock. Under certain environmental conditions which are beyond
the manufacturer’s control, some insulation material may deteriorate
sooner. Therefore, periodically inspect all elecirical insulation for cracks,
crazing, or other signs of deterioration. Do not use if the electrical
insulation has become unsafe.
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3 Service and Maintenance

3.3 Troubleshooting

General Symptoms/Possible Causes.
Symptom Possible Causes

Power indicator does not light. Power supply disconnected, off, or inadequate for load.
A switching supply may shut down from the current surge upon power-up.
If a switching power supply is used, size current limit to two times working
load. See Table 2-2 on page 2-4 for power requirements.
The connector may be wired wrong.
See Section 1.4 1/0 Cable Connections on page 1-3.
Blown fuse. This could be caused by wrong wiring.
Replace the fuse with the following fuse:
1 ampere, slow blow, 2AG, Granville-Phillips P/N 012084
(see Fuse Replacement on page 3-6).

lon gauge will not stay on. Overpressure condition.
50 milliTorr at 100 wA emission, 1.3 milliTorr at 4mA emission.

Emission control failure.
Causes include gauge failure due to broken filament, contamination, or
pressure over 1 Torr.

High voltage power to gauge failure.
Causes include gauge failure due to mechanical damage or leakage due to
contamination.

Inaccurate pressure reading. Organic seals.
If the ion gauge connection to the vacuum system is sealed with an organic
O-ring, the gauge will not read accurately below 1e-7 Torr. Use a metal
seal.

Mechanical damage.
If the unit is dropped or excessive force is applied to the vacuum
connection during installation, gauge elements may be damaged or pin
leaks may occur. Replace the ion gauge tube.

Contamination.
Pump oil and other organic compounds, or metal coating from a sputtering
process can cause electrical current leakage between ion gauge elements.
Degas the ion gauge by connecting Pin 6 (Degas On/Off) on the /O
connector to Pin 2 (Power Ground) (see Figure 1-2 on page 1-3). Degas will
operate for up to two minutes. Disconnect Pin 6 from Pin 2 in order to
allow another degas cycle.
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Service and Maintenance

To prevent electrical shock, turn OFF electrical power before servicing the
Micro-lon Module. Do not touch any gauge pins while the gauge tube is
under vacuum or connected to a controller.

This test should only be performed while the ion gauge is exposed to atmospheric pressure and the
354 electronics is removed from the gauge. If a problem with pressure measurement is traced to the
Micro-lon Module, the gauge may be tested with an ohm meter. This test can detect open filaments
or shorts between gauge elements. This test may not detect inaccurate pressure measurement due to
gauge contamination or vacuum leaks.

1.  Turn OFF power to the module.
2. Remove the I/O connector from the module.
3. Remove the Micro-lon Module from the vacuum system.

4. Remove the four Phillips head screws from the gauge collar plate as shown in Figure 3-1.

Phillips Head Screws (4)

Z Z Flange
\
\

Gauge Collar Plate

Alignment Notch

| | Gauge Pins

Alignment Notch

Micro-lon Module Electronics

354 Micro-lon Gauge Removal.

5. While holding the flange, gently pull the Micro-lon Vacuum Gauge Module away from the
gauge collar plate as shown in Figure 3-1. The gauge tube and plate will disconnect from the
module.

6. Using a digital multimeter, measure the resistance of the left filament and the right filament
between filament pins as shown in Figure 3-2 on page 3-5. The reading should be
approximately 0.2 Q.
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3  Service and Maintenance

Left Right
ﬁ Filament Filament a‘

(0.2 Q) (0.2 Q)

Collector

Grid

woE

Figure 3-2| 354 Micro-lon Gauge Pin Identification.

7. Measure the resistance of filament pins to any other pin or gauge case as shown in Figure 3-2.
The reading should be infinity.

8. Measure the resistance between Grid pins as shown in Figure 3-2. The reading should be
approximately 0 Q.

9. Measure the resistance of Grid pins to any other pin or gauge case as shown in Figure 3-2. The
reading should be infinity.

10. Measure the resistance of Collector pin to any other pin or gauge case as shown in Figure 3-2.
The reading should be infinity.

NOTE: If the readings obtained during this procedure are not within the values specified, the
gauge should be replaced. Contact Helix Technology Customer Service to order a
replacement gauge.

11. Once the replacement 354 Micro-lon Gauge has been received, refer to Chapter 1,
Installation on page 1-1, within this manual to install the gauge.
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Service and Maintenance

Use the following procedure to replace the fuse in the Micro-lon module.

v R LN =

To prevent electrical shock, turn OFF electrical power before servicing
the Micro-lon Module.

Turn OFF power to the Micro-lon Module.

Disconnect the I/O cable from the connector.

Remove the 1/O cable connector jack posts from the connector.

Remove the four screws from the Micro-lon Module top cover and remove the cover.

Locate the defective fuse as shown in Figure 3-3 and replace it with a new 1 amp, slow blow
fuse.

[N
%)

C
'
] N O O O

T

[
1 Amp, Slow Blow Fuse J f&

[

g

2

Position of 1 Amp, Slow Blow Fuse.
Install the Micro-lon Module top cover with the previously removed four screws.
Install the I/O cable connector jack posts on the connector.
Connect the I/O cable to the connector.

Turn ON power to the Micro-lon Module. It is now ready to be used.
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Please photocopy this form,

Service and Maintenance

fill it out, and return it with your equipment:

RA No. Contact Helix Technology Customer Service at 1-303-652-4400,
or 1-800-776-6543 in the USA; FAX: 1-303-652-2844, or
email: salesco@helixtechnology.com

Model No. Serial No. Date

Name Phone No.

Company

Address

City State Zip

Please help Helix Technology continue to provide the best possible service by furnishing
information that will help us determine the cause of the problem, as well as protect our analysis
and calibration equipment from contamination.

Problem description:

Application description:

Has this product been used with high vapor pressure or hazardous materials? 4 Yes 1 No

If Yes, please list the types of gas, chemicals (common names, specific chemical,) biological
materials, or other potentially contaminating or harmful materials exposed to the product during its

use.

NOTE: PRODUCTS EXPOSED TO RADIOACTIVE MATERIAL CANNOT BE ACCEPTED BY
HELIX TECHNOLOGY UNDER ANY CIRCUMSTANCES.

Signature:

Printed Name

Phone No.
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Ambient temperature 1-1
Analog connector 1-3
Analog output 2-2, 2-4
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C

Calibration gases 2-3

Case material 2-4

Catalog numbers 1

Clamp 1-2

Connections, I/O cable 1-3
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Current, emission 2-1

D

Damage requiring service 3-2
safety iv

Degas 2-4

Degas ON/OFF pin 1-3
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DR Powengsystems, Inc.

SCR Power Controls/Systems & Power Supplies

Dear Client:

On behalf of all of HDR's employees, | want to take this opportunity to "thank you" for purchasing
an HDR Power Systems SCR Power Control.

We believe HDR represents the best overall solution to your SCR Power Control needs in the
industry today. We do this by providing a quality manufactured, reliable unit with fast, on-time
delivery and a competitive price.

All of our employees are dedicated to your success. |If you have any questions, comments or
concerns, please call metoll free at 1-888-PWR-CNTL (797-2685).

Sincerely,

HDR POWER SYSTEMS, INC.

o @ S

George A. Sites
Vice President

GAS/be

3563 Interchange Road  Columbus, OH 43204-1400 USA Telephone: 614-308-5500 1-888-PWR-C NTL FAX: 614-308-5506
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Section 1 - DESCRIPTION
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MODELSCOVERED

This manual coversthe PF1 modelsrated 15, 25, 40 & 70 amperes and its options.

GENERAL DESCRIPTION

The PF1is asolid-state, single-phase, phase fired (PF) SCR power control which will
operate on line voltages up to 600 VAC. It accepts most all standard process command
signals and regul ates the output voltage. Zero and Span Multi-turn potentiometers are
provided to ease calibration. The PF1 utilizes an isolated base Solid-State-Relay (SSR)
M odulewhich containstwo SCRs connected back to back. Thefiring circuitisbased on
a common phase firing integrated circuit which includes soft-start for loads which are
inductive or have alarge resistance change dueto temperature or start-up. Terminalsare
provided to ease installation.

APPLICATIONS

The PF1 provides infinitely variable firing angles for precise control of single-phase
power to resistive or loads with large resistance change (cold to hot). The PF1 may aso
be used on straight resistive loads as well, but the lower power factor and higher