Cee® Model 100 & 150

Information supplied is for the use in the operation and/or maintenance of Cee equipment.
Neither this document nor the information it contains shall be disclosed to others for
manufacturing or any other purpose without written authorizatioa from,

Cost Effective Equipment, a Division of Brewer Science, Inc.

Cee®
Cost Effective Equipment
A Division of Brewer Science, Inc.
Rolla, Missouri U.S.A. 65401




Cee® Equipment Warranty
Cee Model 100 and 150

Brewer Science, Inc. - Cost Effective Equipment Division (Cee®) warrants to the original
purchaser (Buyer) that equipment is free from defects in material and workmanship under
normal use and service in accordance with Cee instructions and specifications.

Buyer shall promptly notify ‘Cee of any claim against this warranty, and any item to be
returned to Cee shall be sent with transportation charges prepaid by Buyer, clearly marked
with a Return Material Authorization(RMA)number obtained from Cee Customer Support.

Cec’s obligation under this warranty is limited to the repair or replacement, at Cee option,

of any equipment, component or part which is determined by Cee to be defective in

material or workmanship. This obligation shall expire one (1) year after the initial
shipment of the equipment from Cee.

This warranty shall be void if:

(a)  Any failure is due to the misuse, neglect, improper installation of, or accident
to the Equipment.

(b)  Any major repairs or alterations are made to equipment by anyone other than
a duly authorized representative of Cee. Representatives of Buyer will be
authorized to make repairs to equipment without voiding warranty, on
completion of the Cee training program.

(¢) Replacement parts are used other than those made or recommended by Cee.

CEE MAKES NO OTHER WARRANTIES, EXPRESSED OR IMPLIED, WITH
RESPECT TO EQUIPMENT. NO WARRANTY IS MADE AS TO THE
MERCHANTABILITY OF THE EQUIPMENT NOR TO ITS FITNESS FOR
ANY PARTICULAR PURPOSE. In no event shall Cee be liable for consequential loss
or damages, however caused. No person or representative of Cee is authorized to assume
for Cee any liability in connection with Equipment nor to make any change to this
warranty unless such change or modification is put in writing and approved by an
authorized representative of Cee in writing.

This warranty shall be governed by the laws of the state of Missouri U.S.A.




RETURNED MATERIALS

Any materials, parts, or equipment, returned to Brewer Science, Inc. - Cee Division must
be clearly labeled with a Return Material Authorization (RMA) number.

To obtain _an _RMA number, contact:

Cee Customer Support
Telephone: (573) 364-0300
Facsimile: (573) 364-9513

E-Mail: ceecustserv@brewerscience.com
Web Address: http://www.brewerscience.com

Shipping information with RMA number:

Attn: Cee Customer Support
Cost Effective Equipment
4000 Enterprise Drive
Rolla, MO 65401




Theory of Operation

Theory of Operation

Introduction
The Cee Model 100 and 150 spinner module incorporafes a stainless steel spin bowl. The spin bowl drain and

exhaust connect, through Teflon (PTFE) tubing, to the main utilities bracket on the rear of the machine. The
main drive spindle for the spin chuck is made of hardened, corrosion-resistant, alloy steel. The spindle is
driven by a toothed belt and a servo motor. An integral optical encoder provides feedback for the closed-loop,

digital, motor control system.

Spin Coating Process Theory
Spin coating has been used for several decades for the application of thin films. A typical process involves

depositing a small puddle of a fluid resin onto the center of a substrate and then spinning the substrate at high
speed. Centripetal acceleration will cause the resin to spread to, and eventually off, the edge of the substrate.
Final film thickness and other properties will depend on the nature of the resin (viscosity, drying rate, percent
solids, surface tension, etc.) and the parameters chosen for the spin process. Factors such as final rotational
speed, acceleration, and fume exhaust contribute to how the properties of coated films are defined.

One of the most important factors in spin coating is repeatability. Subtle variations in the parameters that
define the spin process-can result in drastic variations in the coated film. The followmg is an explanation of

some of the effects of these variations.

Spin Coating Process Description
A typical spin process consists of a dispense step in which the resin fluid is deposited onto the substrate

surface, a high speed spin step to thin the fluid, and a drying step to eliminate excess solvents from the
resulting film. Two common methods of dispense are Static dispense, and Dynamic dispense.

Static dispense is simply depositing a small puddle of fluid on or near the center of the substrate. This can
range from 1to 10 cc depending on the viscosity of the fluid and the size of the substrate to be coated. Higher
viscosity and or larger substrates typically require a larger puddle to ensure full coverage of the substrate

during the high speed spin step.

Dynamic dispense is the process of dispensing while the substrate is turning at low speed. A speed of about
200 rpm is commonly used during this step of the process. This serves to spread the fluid over the substrate
and can result in less waste of resin material since it is usually not necessary to deposit as much to wet the
entire surface of the substrate. This is a particularly advantageous method when the fluid or substrate itself
has poor wetting abilities and can eliminate voids that may otherwise form.

After the dispense step it is common to accelerate to a relatively high speed to thin the fluid to near its final
desired thickness. Typical spin speeds for this step is 1000 to 2000 rpm, again depending on the properties of
the fluid as well as the substrate. This step can take from 10 seconds to several minutes. The combination of
spin speed and time selected for this step will generally define the final film thickness.

In general, higher spin speeds and longer spin times create thinner films. It is not recommended that the
parameters of this step be adjusted for spin times of less than 30 seconds. The spin coating process involves a
large number of variables that tend to cancel and average out during the spin process and it is best to allow
sufficient time for this to-occur. Tt is commen for very viscous films to require several minutes to thin out and
to achieve a uniform coat thickness across the substrate.
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A separate drying step is sometimes added after the high speed spin step to further dry the film without
substantially thinning it. This can be advantageous for thick films since long drying times may be necessary to
increase the physical stability of the film before handling. Without the drying step problems can occur during
handling, such as pouring off the side of the substrate when removing it from the spin bowl. In this case a
moderate spin speed of about 25% of the high speed spin will generally suffice to aid in drying the film
without significantly changing the film thickness. Each program on a Cee spin coater may contain up to ten
separate process steps. While most spin processes require only two or three, this allows the maximum

amount of flexibility for complex spin coating requirements.

Spin Speed

Spin speed is one of the most important factors in spin coating. The speed of the substrate (rpm) affects the
degree of radial (centrifugal) force applied to the liquid resin as well as the velocity and characteristic
turbulence of the air immediately above it. In patticular, the high speed spin step generally defines the final
film thickness. Relatively minor variations of 250 rpm at this stage can cause a resulting thickness change of
10%. Film thickness is largely a balance between the force applied te shear the fluid resin towards the edge
of the substrate and the drying rate which affects the viscosity of the resin. As the resin dries, the viscosity
increases until the radial force of the spin process can no longer appreciably move the resin over the surface.
At this point, the film thickness will not decrease significantly with increased spin time. All Cee spin coating
systems are specified to be repeatable to within 5 rpim at all speeds. Typical performance is 1 rpm. Also,
all programming and display of spin speed is given with a resolution of 1 rpm.

Acceleration

The acceleration of the substrate towards the final spin speed can also affect the coated film properties. Since
the resin begins to dry during the first part of the spin cycle, it is important to accurately control acceleration.
In some processes, 50% of the solvents in the resin will be lost to evaporation in the first few seconds of the

© process.

Note: Acceleration can also damage your Motor Driver Board if set too high.

Acceleration also plays a large role in the coat properties of patterned substrates. In many cases the substrate
will retain topographical features from previous processes; it is therefore important to uniformly coat the resin
over and through these features. While the spin process in general provides a radial (outward) force to the
resin, it is the acceleration that provides a twisting force to the resin. This twisting aids in the dispersal of the
resin around topography that might otherwise shadow portions of the substrate from the fluid. Acceleration of
Cee spinners is programmable with a resolution of 1 rpm/second. In operation the spin motor accelerates (or
decelerates) in a linear ramp to the final spin speed.

Fume Exhaust

The drying rate of the resin fluid during the spin process is defined by the nature of the fluid itself (volatility of
the solvent systems used) as well as by the air surrounding the substrate during the spin process. Just as a
damp cloth will dry faster on a breezy dry day than during damp weather, the resin will dry depending on the
ambient conditions around it. It is well known that such factors as air temperature and humidity play a large
tole in determining coated film properties. It is also very important that the airflow and associated turbulence
above the substrate itself be minimized, or at least held constant, during the spin process.

All Cee spin coaters employ a "closed bowl” design. While not actually an air-tight environment, the exhaust
lid allows only minimal exhaust during the spin process. Combined with the bottom exhaust port located
beneath the spin chuck, the exhaust lid becomes part of a system to minimize unwanted random turbulence.
There are two distinct advantages to this system: slowed drying of the fluid resin and minimized susceptibility

to ambient humidity variations.
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The slower rate of drying offers the advantage of increased film thickness uniformity across the substrates.
The fluid dries out as it moves toward the edge of the substrate during the spin process. This can lead to radial
thickness nonuniformities since the fluid viscosity changes with distance from the center of the substrate. By
slowing the rate of drying, it is possible for the viscosity to rernain more constant across the substrate.

Drying rate and hence final film thickness is also affected by ambient humidity. Variations of only a few
percent relative humidity can result in large changes in film thickness. By spinning in a closed bowl the
vapors of the solvents in the resin itself are retained in the bowl environment and tend to overshadow the
affects of minor humidity variations. At the end of the spin process, when the lid is lifted to remove the
substrate, full exhaust is maintained to contain and remove solvent vapors.

Another advantage to this "closed bowl" design is the reduced susceptibility to variations in air flow around
the spinning substrate. In a typical clean room, for instance, there is a constant downward flow of air at about
100 feet per minute. Vartous factors affect the local properties of this air flow. Turbulence and eddy currents
are common results of this high degree of air flow. Minor changes in the nature of the environment can create

drastic.alteration in the downward flow of air. By closing the bowl with a smooth lid surface, variations and

turbulence caused by the presence of operators and other equipment are eliminated from the spin process.

Process Trend Charts
These charts represent general trends for the various process parameters. For most resin materials the final

film thickness will be inversely-proportional to the spin speed and spin time, Final thickness will be also be." .

somewhat proportional to the exhaust volume although uniformity will suffer if the exhaust flow is too high
since turbulence will cause non uniform drying of the film during the spin process.

I 1”
[} )
g

L

S

E

i .

Spin speed ——— o Spintme — -

=

g |
2

5. @
1] C
w >
@ [&]
g £
= E
= iC

Exhaust volume ————— e Exhaust volume ————Jum




Theory of Operation

Basic Operation of the Cee Model Spinner

The Model 100 and 150 utilizes a single-board microcomputer as its main controlling element. This computer
executes proprietary Cee software stored in read-only-memory (ROM) on the CPU board. Operator-
originated process programs are stored in battery-backed random-access-memory (RAM). Battery-backed

RAM is protected from memory loss for up to 30 years.

The CPU connects to the Spinner Board via two 34-pin ribbon cables. The Spmner Board uses commands
from the CPU to control solenoid valves, the spin motor, and main keyboard display panel. Input from
sensors on the machine is also fed throngh the Spinner Board on the way to the CPU.

Spinner Operation

The Cee spin module is programmed using the front panel. There are ten (10) user programs available, each
capable of storing ten program steps. Each step consists of a discrete rotation speed value (rpm), an
acceleration value (gpm/second), and a step duration time value (seconds). In addition, on a machine equipped
with the auto dispense option, each step contains a pump select value to allow up to four pumps to be activated
during that step. Programs are edited in program mode by pressing the "PROG" key from the main menu.

Acceleration Constraints
The Cee spin coater system is designed to process round substrates up to eight inches in diameter and square

plates up to six inches square. The motor drive system:incorporates a-PID control loop which allows optimum

performance under varying conditions. It should be noted that while the motor drive 1s capable of peak output -

power that approaches one horsepower, it is finite. The maximum available acceleration available for a given
substrate will depend on the mass and shape of the substrate and any special spin chucks needed to process the
substrate. In some cases, the maximum acceleration may be less than the specnfied maximum unloaded

acceleration given for the machine.

To run a spin process program the operator must press the "RUN" key from the model number display*. The
display will request that the operator specify which program is to be used (0 - 9). After selecting a program,
the display will read "READY PRESS START". At this point, the operator should load a wafer and press
start. The system will turn on the spin chuck vacuum, and, after about 100 ms, will check the spin chuck
vacuum sensing switch. The delay is preset in the system software and is designed to allow time for the
spindle and associated tubing to achieve a partial vacuum. If the vacuum cannotbe sensed at this time the
system will declare an error. If a vacunm is present, the system will begin the centering test for the wafer.

The centering test rotates the chuck slowly, for a preselected amount of time, to allow the operator to verify
that the substrate is centered on the spin chuck before beginning the actual spin process. The time for this step
is a global adjustment made in the configuration parameters through the front panel and can be set for up to
nine seconds. If the centering time is set to zero, then the centering test is omitted. The test is usually omitted
when the system is used with a captive spin chuck which forces the substrate to be centered.

After the centering test, the system will turn off the vacuum to allow readjustment of the substrate position on
the chuck. The operator may either repeat the centering test (to verify readjustment) or begin the spin process
program. While in process (running a program), the display will indicate the step number currently being
executed, the current rpm of the spin chuck, the time remaining for the current step, and, if applicable, the
active dispense pump. Spin chuck vacuum is tested continuously during the spin process; a failure causes the
motor to immediately stop and the display to declare an error.

At the end of the program the motor will stop, the alarm will begin sounding, and the display will instruct the
operator to remove the finished substrate. During this time the vacuum will pulse, allowing the system to
check the vacuum and determine when the substrate has been removed. After the substrate is removed, the
- system will return to the point where the first substrate was loaded onto the chuck. Process programs can be
terminated while in progress by pressing the "STOP" key. This causes the system to immediately abort the
program and behave as if the process was completed normally.
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System Interaction During Processing

During the spin process (while running a process program) the system is busy performing several tasks. The
front panel display is updated continuously to show the time remaining for a given process step, the current
spin speed in rpm and if appropriate, which dispense pump if any is currently active.

The-keyboard panel is monitored for key presses, in particular the "STOP" key, which is used to terminate
(abort) a spin process, and the "RESET" key, which will abort'the process and reset the system controfler.
Note that the first step in the reset sequence is a check to detérmine whether a substrate is present and if the
motor is turning. If this is the case, then, for safety reasons, the motor will be stopped before the vacuum is
reset. During this situation the display will read "DECELERATING" until the motor is confirmed to be

stopped.

The vacuum sensor is continuously monitored during the spin process to ensure that good vacuum is being
maintained between the substrate and the spin chuck. f for any reason the vacuum is lost or insufficient, the
motor will immediately stop, the process will be aborted and an error will be declared both on the display and
with an audible alarm. When called for by the spin process program, dispense purmps are started and stopped,
suckback and refill of the pumps are also handled automatically during the spin process.

‘When the program is terminated,.the spin motor is turned off, all pumps are reset, and the system waits for the
processed substrate to-be removed. -Substrate detection-is-performed.by-pulsing the spin.chuck vacaum and -
monitoring the vacuum sensor. In some processes the resultant. film is virtually invisible and it would be

- possible to accidentally re-coat the same substrate without realizing it had already been processed. By
sounding an audible alarm and requesting that the finished substrate be removed this problem is eliminated.

Auto Dispense Option Operation

When purchased with the Cee spinner, the auto dispense option allows automatic control of up to four separate
dispense pumps. In addition to the dispense times adjusted in the main process programs, there are two other
parameters affecting each pump: suckback time and refill time. Suckback and refill times are individually

adjusted for each pump in the configuration mode parameter list.

To prevent the formation of drips at the end of the dispense nozzle, Cee spin.coaters use a suckback feature at =
the end of the pump cycle. Normally a pump would discharge through one pipe (the nozzle) and refill or
intake through another pipe from the fluid reservoir. Suckback allows the pump to actually perform a brief
part of the intake cycle through the dispense nozzle to "suck back” part of the dispensed fluid up into the
nozzle. The suckback parameter refers to the amount of time that the pump will actually withdraw fluid frem
the dispense nozzle after the dispense is finished. Typical values are from 5 to 20 (representing 50 to 200
milliseconds). This parameter is only used with Millipore Wafergard® dispense pumps offered by Cee.

Higher viscosities will call for longer suckback times since the fluid moves more slowly. If the suckback time
is set too long the fluid may actually be pulled all the way back to the pump!

Refill time is adjustable (in seconds) and also applies only to Millipore Wafergard® dispense pumps. This
parameter adjusts the amount of time allowed for the pump to refill itself from the reservoir or bottle after one
dispense cycle and before the next. Typical values are from three (3) to nine (9) seconds, depending on the ——
viscosity of the dispense fluid. If this time is too short, there will be a tendency for the pump to run out of

fluid in the middle of a subsequent dispense cycle.
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Key Spinner Parameters - Equipment Process Variables

Programming on the Cee series spin coaters allows the adjustment of process parameters. Each of the ten
battery-backed programs may contain up to ten discrete process steps. Each step contains a spin speed in rpm
(one rpm resolution), an acceleration in rpm/second (one rpm resolution} a step time in seconds (one second
resolotion) and a dispense pump identifier (if purchased with the auto dispense option).

In-addition, there are several global parameters that are very important. for optimum system operation. The
configuration mode parameter list contains values for the motor tuning constants as well. as the pump -
parameters on auto dispense equipped systems. All Cee spin coaters use a PID (proportional, integral,
derivative) control system for the motor drive. These parameters should be tuned for optimum performance
with substrates of varying size, different spin chuck designs and other changes that affect the inertia of the
spinning parts. Inertia is directly related to the mass of the chuck and substrate being spun. It is proportional
to the square of the radius of the spun substrate. Thus a little bit larger substrate can make a large change in
the performance of the spinner system. PID values that work fine with a 2” wafer will not give good results
with an 8” wafer, and values that work well going to 2000 rpm may result in speed overshoot going to 5000
rpm. Some PID values will prevent the spinner from attaining a final stable speed, and the chuck may even
oscillate forward and backward. '
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Spin Coating Process Troubleshooting

Spin ceater:

As explained previously, there are several major factors affecting the coating process. Among these are spin
speed, acceleration, spin time and exhaust.

Process parameters vary-greatly for different resin-materials-and substrates-so there are no-fixed rules for:spin-
coat-processing, only general guidelines. These are explained in the “Hotplate Process Description™ section.

Following is a list of issues to consider for specific process problems.

Film too thin

Spin speed too high
Spin time too long
Inappropriate choice of resin material

Film too thick

Spin speed too low

Spin time too shott

Exhanst volume too high
Inappropriate choice of resin material

Poor reproducibility

Variable exhaust or ambient conditions
Substrate not centered properly

Tnsofficient dispense volume

Inappropriate application of resin material
Unstable balance in speed / ime parameters

Poor film quality

Exhaust volume too high

Acceleration teo high

Unstable balance in speed / time parameters
Insufficient dispense volume

Inappropriate application of resin material

Select lower speed
Decrease time during high speed step
Contact resin manufactorer

Select higher speed
Increase time during high speed step
Adiust exhaust lid or house exhaust damper

Adiust exhaust lid to fully closed

Center substrate before operation

Increase dispense volume

Contact resin manufacturer

Increase speed / decrease time or visa versa

Adjast exhaust lid or house-exhaust damper
Select lower-acceleration

Increase speed/ decrease time or visa versa
Increase dispense volume

Contact resin manufacturer
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PID Control Features

‘Cee Equipment Spin/Coat modules and Hotplate modules use advanced technology controllers. These
controllers allow a higher degree of precision in substrate processing. Some control systems try to get by
with just a Proportional (P) or Proportional-Integral (PI) type of feedback Ioop. To maintain consistency
and overcome the time lag inherent in real-time control, a more sophisticated system with some ability to
predict system performance is necessary. This is achieved by adding the Dertvative (D) type feedback
loop to the Proportional-Integral (PT) loop, ferming a PID feedback control loop (figure 1). This control

loop performs with the precision necessary for today’s complex process requirements.

't Proportional

Gain

Desired
Temp/Speed
Set Point
| § Generator
Actual
Temp/Speed

Integral
Gain

Derivative

Gain

{ Controlled
Device

Figure 1 - PID Control Loop
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Proportional Control

Inertial loading of a system will present a following (or tracking) error back to the controller. This error is
the difference between the output and the target or set-point. External disturbances or loading of the
system produces a displacement error. The proportional filter provides a restoring force to minimize the
error. This restoring force is linearly proportional to the error. Proportional adjustment is made using the
proportional gain parameter. The proportional gain of a system sets the critical damping or stiffness. If
the proportional gain is too low, the restoring force will be too slow or softin response. If the gain is too
high, the system will over- and undershoot the target for a period of time; a condition referred-to as ringing-
or oscillation. Once the median value of proportional gain is determined, the system is said to be critically
damped.

Integral Control

The integral feedback loop will provide a corrective force that can eliminate tracking error. The integral
force is proportional to the tracking error and increases linearly with time. Integral Adjustment is made
with Integral Gain constant. Large values of integral gain provide quick compensation, but increase
overshoot and ringing. Usually, integral gain should be set to a minimal value that provides a compromise

- between the:three system characteristics of : overshoot, settling time,-and the time necessary to cancel the -
effects of static loading. Another term usually associated with integral gain is the integral limit. This
integral boundary limits-the magnitude of the feedback. Due to the nature of integration, the potential of
extreme error correction values.is-great: - The integral - limit value.acts-as-a:clamping force to-prevent
integral wind-up; a‘backlash:effect occurring from a‘large tracking error. .- -

Derivative Contreol

The differential feedback loop provides a damping effect to eliminate system oscillation and to minimize
overshoot and ringing. The damping force adjustment, or Derivative Gain, is proportional to the rate of
change of the tracking error. This parameter provides an overall stability to the system. It adds the
capability of predicting system response and being able to interject corrective action well before tracking
errors become visible. This prediction ability is possible because the response is determined by the

systems reaction in a set time frame.

Control Comparisons Summary

The graph of figure 2 shows the types of control discussed and the relative response to be expected. The
proportional control at its optimum will have a lagging response and a slower rise-time. "The proportional -
integral feedback has a faster rise time, but tends to oscillate about the desired set-point until the controller
values settle. The proportional - integral - derivative control has the fastest rise-time and the ability to lock
on to the set-point quickly; the control response necessary for bake and spin/coat processing.

oy
e

Proporiional

e Proprtional - Integral

Y o +
o
o

Proportional - Integral - Derivative

fime

Figure 2 - Control Comparison
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18 UTILITIES

EXHAUST ODFRALIN

//L \
POWER CONNECTION FEMAL;}J 75" QD

174" NeT 1.@v oo

VACUUM: 25" HG
EXHAUST: 20—~108® CFM
NZ2: 7@ PSI MINIMUM! FOR DISPENSE VALVE
DRAIN: CONNECT TO HOUSE DRAIN FACILITY
POWER CONNECTION: 128/240V, 820 WATTS
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Cee® Model 100 Series Spin Coating System

Preventative Maintenance

Page 1 of 2
Safety Checks:
1. Check spin bowl lid for proper operation, making sure the lid opens and

closes completely.

Mechanical Checklist:

1. Spin chuck flatness:
Causes vacuum errors. Use glass slide over surface of spin chuck.

Hold at 45° and move across surface using light pressure.

2. Spin chuck cleanliness:
Causes vacuum errors.
Clean using IPA or Acetone.

3. Belt wear:
Effects speed and acceleration of spindle.
Check for fraying of belt and misalignment of pulleys.

4.  Bearingwear: lobob25h - BERRING (/2"SHAFT D
Erratic spin speed and acceleration.
Check for excessive bearing play by holding spindle shaft and

moving it form side to side.
Normal play is <0.001".

5. Seal wear: 002.bb A - SERL
Causes vacoum errors, symptoms are vacuum errors and vacuum
leaks at seal and shaft mating surfaces.

6. Motor wear:
Erratic spin speed and acceleration, inability to maintain speed.

7. Inspect panels to make sure they are properly positioned.




Cee® Model 100 Series Spin Coating System

Preventative Maintenance

Page2of2
Utility Checks:
1. Inspect all connections for proper installation.

2 Check all N2 and Vacuum for ranges specified.
3 Verify that there is a proper drain facility.

4, Check that the exhaust is functioning.

5 Verify that the AC power is at the proper voltage, 110/120 volts.

Spindle Assembly:

1. Belt tension should be adjusted so that there is 1/8" deflection between
the pulleys.

2.  Adjust spindle pulley so there is no axial play in the shaft. Check by gently
pulling up and down on the spindle.

- Pneumatics:

1.  Adjust vacuum switch point to 10 inches of Hg. measured at the spin chuck.

Power Supply Assembly:

1.  Verify the +60 volt spinner motor supply measured on the
interface board connector.

2. Verify logic supply voltages -12, +12 and +5 volts.
These voltages are measured on the power supply at J1.
Pin 1 is -12 volt, pin 2 is +12 volts, pin 3 is common and pin 4 is +5 volts.




Cee® Model 100 Series Spin Coaters
Diagnostics Keymap
Page 1 of 1

Spin g' “oat Diagnostics: DIA G

A
tel

L= =R <R o O T - VS T N S

DIAG

Function
Spin chuck vacuum toggle on / off
NA
Dispense nozzle selection
Cycle dispense nozzle selected
Start spin motor ( RPM set in Prog# 5 )
Set proportional coefficient
Set integral coefficient
derivative
Set dirivative coefficient
Set integral limit
Stop spin motor

Firmware Version Number - Odometer

Shows status bits




Cee® Model 100 Series Spin Coating System
Spmdle Vacuum Switch Adjustment
Page 1 of 1

Purpose:

To adjust the switch point for the spin chuck vacuum. Use this procedure
“during scheduled preventive maintenance to ensure reliability.

Items needed:

¢ Solenoid bracket drawing for your Cee® system.
= Allen wrench to remove the left most back panel.
e Small flat screw driver with a 4" long shaft and 1/8" wide tip.

At_iimgm_i
From the back, remove the left most panel.

2.  Enter diagnostic mode. The display will read the foliowing;
VAC 0 PUMP #1 VEL 0
VAC 0 indicates vacuum is not present at the spin chuck and therefore

the system will not allow the spin motor to run.-

3. Start without a substrate on the spin chuck. Press #1 on the keyboard to turn

on spin chuck vacuum.

4. Locate the vacuum switch and furn clock wise until the display reads

vacuum on (VAC 1). With the substrate still off and the display shows that the
vacuum switch has vacuum, you have just found the most sensitive position

or switch point (closed sensor switch).

5. Next, turn the vacuum adjustment screw counter clock wise until the display
reads vacuum off (VAC (), this should only take 1/16 of a turn. :
Once at VAC 0, turn another 1/16 or 1/4.




"100 SERIES " SOLENOID BRACKET

1 - Metal Bracket

2 - Piezo Buzzer

3 - Vac. Switch

4 - ET3 Solencid
5-ET2 S_olenoidv
6- Ad}ustabfe L

7 - Adjustable T

8 - Smali Hose Barb
9 - Large Hose Barb
10 - PEM Mtg. Nuts

Vac Sensor
Port ™~
Cyl "ouT™ @
Vac Sense
Adj. Screw
1/8" Teflon tubing attaches to the two "IN" hose barbs. f '
The length of these are determined by the type of machine
which you are building and the routing path between the
Solenoid Bracket, Spinner & Utility Bracket. Cut to fit
and allow some exira length for serviceing or changes.
Use approximately 4" of 1/4” clear tubing to connect the ,
vacuum sensor port to the large hose barb on the ET3 solencid. : d
The construction and hookup of the ribbon cable wiring harnes for —
this subassembly is covered in the BASEPLATE WIRING module.
Mount Solenocids with 6-32 x 5/18" BHCS, flats & locks
Mount Piezo Buzzer with 4-40 x 3/8" SHCS, flats & locks
Mount Vacuum Sensor with 4-40 x 3/4" SHCS, flats & locks @

 Mount Bracket to Baseplate with 8-32 x 1/2" SHCS, flats & locks

BSi Doc#: D.4.3.0018.A Effective Date: 6/18/98 Cee/504
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1/11/00

ASSEMBLY #: 900648A
DESCRIPTION: 150 Spinner Assembly
DATE: 1/11/00
MEM | PART NUMBER , DESCRIPTION QUANITY
1 603886C |100/100CB Spindle 1
2 600627A  |1/2" Retaining Ring 1
3 Bulk Bowl Seal 1
4 800625A |1/2" X 1 1/8" Flanged Bearing 2
5 6038698  |100/4000 Spindle Block 1
6 600078A {1/4" Flat Washer 1
7 600096A |1/4" Belleville Washer 1
8 600097A |HTD Timing Pulley (26 Grooves) 1
9 600266A |0.25" X 0.438" Seal w/med Spring 1
10 | 604142A |150 Spindle Assembly Base 1
11 604141A |150 Spindle Assembly Standoff 1
12 600340A  [IM-21 Motor ' 1
13 603877A  |4000/4500 Spin Motor Mount 1
14 600339A HTD Timing Pulley (18 Grooves) 1
15 800396A {Timing Belt (v5 Grooves) 1
16 600118A {#8-32 SHCS, 5/8" long 2
17 600196A 1#10-32 SHCS, 1" long 4
18 600196A #10-32 SHCS, 1" long 4

BOM 900648




Cee® Model 100 Series Spin Coating System

Spindle Bearing & Seal Replacement
Page 1 of 3

Purpose:

Worn or damaged bearings and seals can cause problems with the spin coating
process. The system will not be able to control the speed or you may experience

intermittent vacuum problems.

Items needed:

* Spindle assembly drawing.
¢ Assortment of tools such as Allen wrenche set and small standard screw driver.

Tear down procedure:

1.

-

Turn off and unplug the power cord from the unit.
Facing the back, remove the spinner panel.
Unplug the motor drive electrical connector,

Unplug the encoder ribbon cable from the black encoder at the top of the motor (be
sure to note the original orientation of the cable - brown is pin 1).

Note the tension of the motor belt. Typically this belt can be deflected about 1/8”
with finger pressure at the middle of the belt. At the end of this procedure you will
need to reset the tension on this belt.

Remove the motor mount bracket screws with a 9/64” Allen key. With the screws
out, take the belt off the motor pulley and remove the motor.

Remove the Teflon tubing from the spindle seal block.




10.

11.
12.

13.
14.

Cee® Model 100 Series Spin Coating System

Spindle Bearing & Seal Replacement
Page 2 of 3

Note-the orientation and position of the pulley on the spindle shaft, loosen the two
set screws in the side of the pulley.

From the spin bowl, pull the spindle straight up and out. You may need to place the
spin chuck on the spindle to get leverage to pull the spindle out. Take care not to
damage the spindle or the spin chuck. Do not use any tools or pry bars to remove

the spindle. -

From the bottom of the base plate, remove the screws that attach the spinner
assembly to the baseplate of the machine.

Remove the right spin bow! support and then the spinner assembly.

Remove the bearings from the spindle block. This can be done by tapping on them
from the inside out.

Remove the seal from the seal block.

Use solvent to clean any parts that have processing material on them.

Replacement procedure:

1.

Insert the two spindle bcanngs into the bearing block. It is very 1mporta:nt that the
bearings are pressed in straight.

Insert the new seal with the spring side facing up. The top of the seal should be
flush with the surface of the seal block. Apply a small amount of Teflon grease to
the inside of the seal.

Place the spindle assembly back in to the machine and attach to the baseplate, do not
tighten the bolts until after the spindle has been instalied.

Before installing the spindle place the spindle pulley and the belleville washer (washer
position is cupped up) on top of the seal block and centered over the seal.

Be sure the belt is installed around the spindle pulley. Next, install the spindle shaft
through the bearings, washer, pulley and into the seal




Cee® Model 100 Series Spin Coating System

Spindle Bearing & Seal Replacement
Page 30f 3

Align one of the set screws of the pulley with the flat on the spindle. Before you
tighten the set screw, push the pulley up and the spindle down at the same time.
This will pre-load the bearings so the spindle will not move vertically. Tighten

both set screws.

Install the motor and belt. Belt tension should have an 1/8" deflection on both sides.

Tighten all bolts and reconnect the Teflon tubing

Connect the encoder cable to the motor and motor power.

Testing the spinner:

1.

S S I

Program 5, set the first RPM value to 100 RPMs.

Enter diagnostic mode by pressing "DIAG".

Rotate the Spin chuck counter clockwise. Did it display RPM's ?
If yes, place a substrate on the spin chuck and press 1.

If no, connect the encoder cable to the motor encoder.

Close the lid and press 5 to start the motor and 0 to stop.

When finished, press reset and remove the substrate.




Customer Support

Assem # 900000B

100/100CB Spinner Subassembly

Assembly S00000B

PARTS _
ftem # | Part Number [Description Quantity
1 6000048 |Motor Bearing Plate Support 1
2 600082C  |Spindle Bearing Bracket 1
3 600340A |IM-21 Motor 1
4 600081E |Motor Mount 1
5 600083B  [Spindle Foot Plate 1
5] 600122A |8-32 x 1" Standoffs 3
7 600002D  |Spinner Spindle 1
8 600450A _|Retaining Ring 1
9 600095A |7/8 x 3/8 Flange Bearing 2
10 600003C  [Spindle Bearing Block: 1
11 8600096A |1/4" Bellevile Washer 1
12 600396A {Timing Belt (75 _Grooves) 1
13 600097A [Timing Belt Pulley (26 grooves) 1
14 600266A .25x.438 Seal w/ Med Spring 1
15 600080C |Spindle Seal Block i
16 600102A 1/16" Tube Hose Barb 1
17 600339A |Timing Belt Pulley (18 grooves) 1
SCREWS
A 10-32x.625", Locks 4
B 600091A |4-40x.5", Locks 2
C 8-32x.75", Flats & Locks 2
D 8-32x.75", Locks 4
E 600125A 8-32x.75", Locks 3
F 10-32x.625", Locks 2
G 600463A [6-32x.625", Locks 2




Cee® Model 100 Series Spin Coater

Vacuaum Trouble Shooting
Page 1 of 3

EHI‘QQSE!

To identify each component in the vacuum system for trouble shooting vacuum related
errors. Cee® uses vacuum to pull down a substrate on the spin chuck, pull down a
substrate on the hot plate, and controls suck back with syringe or Millipore pump dispense

systems,

Items needed:

Solenoid Bracket drawing for your Cee® system.
e Card Cage Layout drawing for your Cee® system.
e Spin Motor Board drawing.

SPL-50 Power Supply - test point drawing.

¢ Allen wrench to remove the back panel.

e Multi-meter.

Trouble Shooting:
1. Press DIAG.

Question #1 - Does the display show "VAC 0 PUMP#1 VEL 0"?

Yes: (o to step number 2.

No: Go to step number 17 if the display shows "VAC 1 PUMP#1 VEL 0"
2. With no wafer on the spin chuck press 1.

Question #2 - Do you hear or feel vacuum at the center of the spin chuck ?
Yes: Go to question number 3.

No: Go to step number 4.

3.  Place a substrate on the spin chuck.



Cee® Model 100 Series Spin Coater

Vacuum Trouble Shooting
Page 2 of 3

Question #3 - Did "VAC 0" turn to "VAC 1" with a substrate on the spin chuck ?

Yes: If you answered yes to both question #2 and #3, you should not have an error.

No:

S

If you feel vacuum pulling down on the substrate but "VAC 0" did not change,
you should read the document, "Spindle Vacuum Switch Adjustment”.

Facing the back, remove the left most panel.
Using the "Card Cage Layout” and "Solenoid Bracket" drawings to locate

the Spin Motor Board components LED 1 ( spindle vacuum solenoid on )

and LED 9 ( vacuum sensor on ).
Press DIAG, and you will see - "VAC 0 PUMP#1 VEL 0.

Next press 1 and then look at LED 1 to see if it turned on.

Question #4 - Did LED I turn on ?

Yes:

No:

8.
9.

If you do not feel vacuum but LED1 is on, you need to check the solenoid voltage
and / or check 1/8" O.D. Teflon vacuum tubing starting at the utility bracket
(source). Then continue to step number 8.

Go to step number 8.

Jocate and check the P5 connection on the Spin Motor Board.
Check the terminal connectors and +12 VDC on the solenoid.

Question #5 - Is there +12 VDC at the solenoid when turned on ?

Yes:

No:
10.

Need to replace the solenoid and / or check 1/8" O.D. Teflon vacuum tubing
starting at the utility bracket (source).

Go to step number 15.
Use the DC Power Supply drawing ( SPL-50 or Astrodyne ) to test voltages.

Question #6 - Did you get-12 VDC, +12 VDC, and +5 VDC respectively ?

Yes:

No:

Go to step number 16.
Need to check 120 VAC connection and fuse on the DC Power Supply.




1l
12.
13.

14.
15.
16.

17.

Cee® Model 100 Series Spin Coater

Vacunum Trouble Shooting
Page 3 of 3

Turn off and unplug the power cord.

Remove the Spin Motor Board.

Locate and replace the following two components.

7407 IC at location Ul1 and the 2N2907 transistor at location Q5.

After replacing the components, reinstall the Spin Motor Board in the card cage.
Plug in the power cord and turn the power switch on.

Go to step number 6.

If you feel vacuum pulling down on the substrate and the display shows "VAC 1"
you should read the document, "Spindle Vacuum Switch Adjustment”.

Question #7 - After the adjustment, does the display show VAC 0 or 1 respectively ?

Yes:

No:

18.
19.

20.

Your done.
Go to step number 18.

Facing the back, remove the left most panel.

Using the "Card Cage Layout" and "Solenoid Bracket" drawings to locate
the Spin Motor Board components LED 1 ( spindle vacuum solenoid on )
and LED 9 { vacuum sensor on ).

Press DIAG.

Question #8 - IsLED9on ?

Yes:

No:

Replace the Vacuum Switch and or IC located at U3 (7400).

Possiable causes - CPU board, Spinner board, and ribbon cable connections.

Note: If you are still experiencing vacuum problems, please contact your

Cee® Customer Support Representative.
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Serial CPU Boards - 8K KAM
Jumper Positions ( W1 - W15 ) when using a 8K RAM ( U8)
Remove IC Pin# 26 (U3 ) & Pin# 25 (U2)
Solder Pin# 10 to 13 at IC Location U22

; Onlc'naq-, .

Wi

B ] ' - . i ;- .
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Serial CPU Boards - 2K RAM
Jumper Positions (W1 - W15 ) when using a 2K RAM ( U8)
Remove IC Pin# 26 ( U3 ) & Pin# 25 (U2)

Solder Pin# 10 to 13 at IC Location U22

CuBIT Model 7530 & 7540

I L O SR POt S
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Introduction
PEE——

Precautions
[~

Congratulations on your purchase of an Athena” Series 16
Single-Loop Controller. It is designed for ease of use and
reliability wherever accurate closed-loop control is required.
Your Series 16 has been configured according to your order-
ing specifications as either a universal process controller or
a dedicated temperature controller. In addition, special func-
tions such as a heater break alarm, digital communications,
etc., do hot require you to make any internal jumper or DIP
switch settings.

After following the instructions for installation, simply step
through and set your desired parameters using the Series
16's easy menu system. The instrument may then be auto-
matically or manually tuned to your process for optimum
setpoint control, A Quick-Start Reference Card is attached to
the back of the instruction manuat for experienced users of
PID controlfers. If you still have questions or require any
assistance in setting up or operating your contreller, please
contact your Athena representative or cail 1-800-782-6776.

After unpacking, inspect the instrument for any physical
damage that may have occurred in shipping. Save all packing
materials and report any damage to the carrier immediately.

©Copyright 1998, Athena Contrals, Inc.

Safety

Warning
I

|n addition to presenting a potential fire hazard, high voltage
and high termperature can damage equipment and cause
severe injury or death. When installing or using this instru-
ment, follow all instructions carefully and use approved
safety controls. Electrical connections and wiring should be
performed only by suitably trained personnel.

Do not locate this instrument where it is subject to excessive
shock, vibration, dirt, moisture, oil or other liquids.
Safe ambient operating temperature range is 32° 10 131° F

0”10 55° C).

NOTES ON CF £MC COMPLIANCE
This unit is compliant with the
following standards when properly
installed in a grounded metal panel!
EN55011 (CISPR 11), Class B
ENS0082-1.
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Installation
[

Measurements between
centerlines of panel
cufouls are minimum
recommended.

Figure 1. Recommended Panel Layout for Multiple

Controllers

c|:- a— 2.850" (724 mm) —= (E.

¥

2.150" (54.6 mm)

st 11717 25 i g

¢

Installation
WEANNEEEEE Figyre 2, Case Dimensions

21007 4.654"
|« (63.3mm) =] (302,11:':“_)_' {118.21mm)(1%g:g:n) !

o1
o200 i [r—— —I
Al [

2,100 .
E3.3mmy ey v e (41.253;“)
F2 ———
————
H B A

Prior to mounting the Serles 16 in your panel, make sure

that the cutout opening is of the right size, 1.771" x 1.771"

{45 mm x 45 mm), and deburred to enable a smooth fit.

A minimum of 4" {100 mmm} of depth behind the panel is required.

Case CIi
Bezel P
FEEREET
T-EIMTTTICCE
TZET 2000 e——
—
Grips [“H

= i e i

Rukhber Gasket/' \ Customer Panel

Figure 3. Series 16 Mechanical Components



Mounting
R

Wiring

Slide the mounting collar off and remove any wrapping
material from the instrument, (To ease removal of the collar,
gently pry up all three tabs on each side with a thin-blade
screwdriver.)

Insert the Series 18 through the front pane! cutout and skide
the mounting collar back onto the unit from behind the panel.
Press the tabs of the mounting collar into the ridges of the
case housing. The case should now be secure in the cutout.
If it can still be moved, reposition the mounting collar until
the unit is completely immaobile within the panel.

If it is necessary to remove the Series 16 chassis from the
case housing, press the grips on each side of the front panel
bezel firmly until the tabs release. The chassis may then be
pulled out. To re-install, press both bezei grips simultancously
and carefully push the chassis back into the case housing
until the tabs snap into place.

IMPORTANT: Al electrical wiring connections shoutd be made
only by trained personnel, and in strict accordance with the
National Etectrical Code and local regulations.

Power and signal wires should always be kept separate and
input leads should never be placed in the same conduit as
power leads, We recommend separating connecting wires
into bundles: power, signal, alarms and outputs. These bun-
dles should then be routed through individual conduits,

iR
OUTPUT 1 —|

N,
CQUTFUT 2 —

Shielded sensor cables should atways be terminated at panel
ground.

If additional RF| attenuation is required, noise suppression
devices such as an R.C. snubber at the external noise source
may be used. If you wish, you may order this suppressor
directly from Athena, part number 2352005007,

Figure 4. Contact Identification

ALARM & CORM,
MO, Coge— At
P X1~ o e
Bi} Alr4— R5 05

Oli— 1 % @——— *‘m“gsu DOy ALﬂ;&HM

AZ
o ?@.ﬁ____,__ Mo | SO,

frn L SENSOR
INPLT

L1 L2

100 - ZH0 W HOED Mz
100 - 250 Vs (Auta Polarity)




Sensor Input

Connections
[

Thermocouple circnit
resistance should not
exceed 100 ohms for
rated acciracy; errors
will oceur at higher
resistance values. If
shielded thermocouple
wire is used, terminate
the shield only at ponel
grownd.

Use wire with a resis-
tance Ho greater than
10 ohms. An error of
0.2° F will result for
each additional 1)
ofims of resistance
encountered. If shield-
ed RTD wire is used,
terminate the shield
only at panel ground.

Figure 5. Thermocouple Input Wiring

Make sure that you are using the
apprapriate thermocouple and
extension wire, Gonnect the neg-
ative lead (generally colored red
in ISA-type thermocouples) to

contact #9; connect the positive
lead to contact #10. Extension wires must be the same
polarity as the thermocouple.

Figure 6. RTD Wiring

The Series 16 accepts input
from 2- or 3-wire, 100 ohm
platinum resistance tempera-
ture detectors (RTDs). Connect
2-wire RTDs to contacts #9 and
#10, with a jumper across
contacts #8 and #9. Keep

leads short and use heavy

nTy

Note: For 2 Wire RTD
Jumper 8 & &

gauge copper extension wire, if necessary, to minimize lead
resistance. For long runs, 3-wire RTDs should be used.

Power Wiring
T

Figure 7. Process and Linear Inpit Wiring
Voltage Inputs; Connect the positive
voltage input to contact #10; the
negative input to contact #3.
mV/Current Inputs: Connect the
positive current input to contact
#10; the negative input to #9.

— VOLTAGE

+

The Series 16 power suppiy accepts 100 to 250 Vac and 100
to 330 Vdc line power without any switch settings or potarity
considerations. All connections should be made in accor-
dance with the National Electrical Code and local regulations,
using only NEC Class 1 wiring for all power terminals.

It is advisable, but not necessary, to fuse one leg of the
incoming power line, contact #11, with a 2AG, 0.5 amp
rated fuse. Be sure that only instrument power input is fused
- not power to the load.

100 - 250 Vac 50/860 HZ
100 - 330 Vde (Auto Polarity)

L L2
Figure 8. Power Wiring Connection

— CURRENT CR 50 mV



Operation
PEEE—

Throughout this
manudl, instructions
that pertain solely to
the Series 16 process
controfler are shown
in blue.

12

Athena Series 16 Universal Controlter

The Series 16 is a full-function, autetuning PID controlter,
calibrated and pre-configured for your application require-
mentks, according to the ordering code specified, either as a
temperature or linear process controller, (See pages 61 - 64
for specifications and ordering code).

Just a few easy steps are required before the instrument can
be placed into service. After completing the mounting and
wiring procedures as previously instructed, set your individ-
ual process parameter vaiues by stepping through the Series
16's setup menus, using the simple front-panel keys as
instructed. Then, initiate the autetuning seguence as shown
(or tune manually).

Notes on Outputs

When you ordered your Series 16 controller, a specific output
type was specified, designated as either "B”, “E”, °F", "§",
"T" ar "Y". You also had the option of configuring your
controller with either one or two output actions. Generally,
output 1 is a heat {reverse*acting) function and output 2 is a
cool (direct“acting) function. For best results, follow the
recommendations for setting cycle times for the output type
supplied with your controller, A brief description of output
types follows!

Outpur Type
B

Description

5A/3A (120/240 Yac) relay, normally

open, used for switching resistive loads. e
relays or solenoids are to be driven, select
the "T" output. If a "B" output is selected,
order snubber network 235Z005U01.

0-20 mA

4-20 mA, full output to load with 500 ahm
impedance max. (suppressed).

20 Vdc pulsed output for solid-state relays.

1A @ 120/240 Vac , solid-state relay, zero
voltage-switched and optically isolated from
drive signal. Only resistive loads to

may be controlled directly. Larger loads
may be controlled using an external
contactor.

S5A/3A (120/240 Vac) relay, but normally
closed (output 2 only).



Operation
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Output 1
LED indication
of Heat cycle
(Output 1 action)

0utput2
LED indication

of Cool cycle

(Output 2 action)

Atarm 1

LED indication

of Alarm1 condition
Alarm 2 o s
LED indication

of Alarm 2 condition

N [ —
LED indication of
Special Function 1

Furetion2 e
LED indication of
Special Funetion 2

After mounting and wiring your
Series 16 controller, you are
ready to set the parawneter valyes
reguired of your application.
Take a moment to familiarize
yourself with the unit's front
panel controls and indicators.
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Figure 10. Front Panel Controls and Indicators

i~ Process Valua
Displays measured
process temperature
i o

in °F or °C or process
value in engineéring
units

Setpoint Value
Displays programmed
setpoint temperature
e o .
in °F or °C or sewpoint
value in engineering
units

Mode Key Used to access Standby,
TLrne, Run or Manual modes.

Lower Key Used 10 scrolt down through
available parameter settings, decrease values
or change menu levels (Hold for fast-step
progression)

Raise Key Used to scroll up through available
paramaeter settings, increase values or change menu
levels (Hold for fast-step progression)

Parameter/Access Key Used to index through parameters
or to access Menu Levets

Operation
[

Power On

A\ Y/

When power is first applied to the Series 18, both displays
and all LED indicators are momentarily Hluminated. The
Process Value (PV) window then displays [ -At- ] or { -Ap- ]
and the Setpoint Yalue (SV} window displays an initialization
code, e.g., [ 06 ]. The last two digits of this code indicate the
software revision supplied with your controller. Piease pro-

vide this revision number when contacting us regarding yous
cantroller, Depending upon whether Setpoint Target Time [
SPit ] is enabled, you may also see this symbol: 1] or [ .
This means that the controller is ramping up or down to set-
point according to its previously programmed parameters,
The default setpoint on initial power up is equal to the
process temperature (process value). Before proceeding
further, wait until the display has stabilized and then use the
Raise N\ or Lower ¥ keys to enter or adjust your desired
Setpoint Value,

Parameter Menu Organization

Your Series 18 controller has five distinct menu levels. This
enables quick access to relevant parameters without the need
far scrolling through long menus, Menu "05" is used for



Operation
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You cannot enter
Standby Mode from
menu level “00",
Follow the instructions
Jor changing menu
levels to select another
level,

initial controller configuration and menus 02" and "03" are
used for setting or changing parameters, Menus "00" and
"01" are used when the controlier is in regular unattended
operation and are not used for setting parameters, For safety
and security purposes, we recommend placing the con-
troller in menu level "00” or 01" when in regular opera-
tion, however, it is not required.

If you wish to "escape” from parameter selection within
these menus at any time, simply press the Mode = key
once. A description of the menu hierarchy and a detailed list~
ing of menus and parameters begins on page 20.

Standby Mode =]

When the controller is placed in Standby Mode, outputs are
disabled, however, access is permitted to all menu levels and,
unless the contraoller is at Run menu levels "00" or "01"7,
operating parameters may stifl be changed. Use this mode for
tuning the controller. To enter Standby Mode, press and hold
the Mode key == for four seconds until the lower window
display flashes [ StoY ]. To exit Standby Mode from Menu
Levels 01" 1o 05", press and hold the Mode == key for four
seconds until the lower window display flashes [ tUnE .

(It the Damping setting in menu “02" is [ OFF 1, then [HEAL ]
or [ Cool ] will be displayed instead of [ tUnE |, Press and
hold the Mode key for four more seconds until the lower
window returns tc a steady display of Setpoint Value.

Operation
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(This procedure will not affect tuning). Removing power to
the controller will also take the instrument out of Standby
Mode.

Accessing Menu Levels

To access menu levels from Standby Mode from menu
levels "02" 1o "05", press the ParameterfAccess e key
once. From menu levels "00" and "01", press and hold the
Parameter/Access §¢ key for approximately 11 seconds
until the lower window display alternates between [ Ac.Cd }
and the menu level number last activated.

Changing or Displaying @ @

Menu Levels

To change menu levels, access the menu level display as
instructed in the previous paragraph, then use the Raise /N
or Lower ¥ key to set the desired menuy level number. To
display the current menu level setting in menu levels 02 to
"(5”", from Standby or while adjusting/viewing parameters,
press the Parameter/Access §e key once. For menu levels
"00” and "01”, press and hoid the Parameter/Access o key
for approximately 11 seconds.




Operation
]

Because the Series 16's
initial configuration
affects other menu
levels, it is important
to sef all required
purameters in this
menu first before
aceessing other

menu levels.

Menu Levei Descriptions

Menu “05" (Configuration Setup)

This is the menu level used for specifying initial configuration
pararmeters before the controller is placed in Run mode.

After changing the access code to "05" as instructed in the
previous paragraph, press the Parameter/Access §¢ key to
step through the various control parameters. Available para-
meters will flash in the lower window display, alterhating with
the current value for that parameter. Fo increase or decrease
the value, simply press the appropriate Raise /A\ or Lower
¥ key, then press the $e key to step to the next parame-
ter. To exit the menu at any time, press the Mode == key.
Note: When programming in menu levet "05”, all outputs are
disabled, however, any active alarms will remain active until
the alarm condition is removed. New alarm conditions will
not be recognized,

Menu “04" (Communications and Calibration Setup)

This menu is used to set up the controller for digital
communications and for recalibrating the controlter. |f your
Series 16 controller was ordered with the digital communica-
tions option, set these parameters next. To access this menu
level, follow the instructions previcusly given.

Operation
I

Menu "03" (Atarm, Timing and Limit Setup)

In this menuy, alarms, cycle times, setpoint target time and
limits are established. After changing the access code to "03",
press the Parameter/Access {9 key to step through the vari-
ous parameters, To set or change parameter values, follow
the instructions given previousty.

Menu “02" (Control)

Gain, Rate and Reset parameters are automatically set during
autotuning. However, they can be manually adjusted by the
operator. Te return the controller to the Run mode, change
the menu level access code back to 00" or 071" as previous-
ly shown,

Menu "071" (Run — Limited Access Mode}

The only parameter that can be changed at this menu level is
the Setpoint Value, using the appropriate Raise A\ or Lower
NV key To set or change other parameters, the operator
must access another menu level by pressing and holding the
Parameter/Aiccess g key for 11 seconds.

Menu "00" (Run — Key Lock Mode)

This menu is automatically active when power is first applied.
Both display windows are ijluminated; however, access is
denied to alt parameters, To set or change parameters,

the operator must access another menu level as instructed
previously.

19
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Notes on Atarms
Either [ OUT 11 or [OUT 2 ] in menu level "05" (but not both)

may be configured as an alarm [ ALr ] if your Series 16 was
ordered with a "B, "S” or "T" type of output module. (With
"Y" modules, an alarm may be configured only on [ OUT 2]}
When one of the two available Qutputs is configured as an
alarm, the other Qutput may be used for control .

When the controller is provided with the Dual Alarm option,
two independent alarms are automatically enabled for both
outputs. DO NOT USE THE [ ALr ] SETTINGS FOR [OQUT 1]
OR [OUT 2]. Otherwise, foltow the regular instructions for
configuring the Dual Alarms in menu level "05"

The Series 16 offers a unique capability that provides for the
activation of two software alarms (‘m addition te the dual
alarms) to monitor a total of four possible alarm conditions.
To enable these software alarms, set the [QUT 1] and JOUT 2 §
parameter(s) in menu level "05" to on/off mode [ H.O ], [ CL.O
] or [ On.F]. Set the Setpeint Value to your first alarat point.
Switch 1o menu lavel "02” and set Spread { C.5pr ] [ Spr.2 ]
to the desired deviation value from the first alarm point. Set
[H.HYS] and [C.HYS] to 1. Then switch to menu level 03"
and set the desired values for the third and fourth alarm
points at [ ALr 1 ] and [ ALr 2], respectivety. Press the Mode
== key to resume operation,

Operation
R

When a latching alarm
has been activated and
the alarm condition
has been removed, the
Mode 2= key must be
pressed to unlatch the
alarm.

Avaitabie Alarm Types [A1.P.d. ] [A2.P.a. |

Selectable at menu level "05”, as sither Pracess [ Pr ] or
Deviation [ dE ] and either high or low [ AT.HL ] or [ A2HL ]

Process Atarm: Activates at preset value independent of
setpoint, "High” process alarm activates at and above alarm
setting. "Low" process alarm activates at and below alarm
setting.

Deviation Alarm: Activates at a preset deviation value from
setpoint. "High” or "Low"” deviation alarm activates above or
kelow setpeint according to the preset deviation value.

Latching Atarms

The Series 16's alarms may also be configured as latching
alarms by selecting "LAt" in the [ A1.O.P] or [ A2.0.P] para-
meter selection at menu level "05".

21



Figure 11. Sevies 16 Controller Menu Hierarchy

[rewoo]  [wewur]  [wewwe} [wewa] [wewos] [ wews|
tit (1] ac 03 (1y) as
KEY Acld| [Acld] [fcfd! [Acfd]| [Acld]
LOCK SETPOINT
Gn ol ALr}
. Gro?| AL
With heater break TR
option, fidno] changes cALE @
o [Ht.rd]; [baud] roEE| |ESES
changes to [HLSP] dPnf| [SPEE
in menu level 04",
WM = remperature
eontrofler only EEE 'i
Il = process
controller only SPrE

= temperature and

process controfler
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Note: Sertes 16 Limit Controtter Menu H Pd

Hierarchy appears on page 43,

Parameter

Descriptions
T

The Digital Filtering
setting [ FILi ] on the
Serics 16 process con-
troller allows the oper-
afor fo compensate for
noise which may catise
the last digits of the PV
display to hecome
unstable. Sampling rate
is not gffected. The set-
tings are thne con-
stanis, in seconds, with
0.1 equivalent 1o “no
Siltering.”

Series 16 Temperature/Process Controlier
Menu "05"

Display Parameter Selection Code
Sndr Sensor type Thermuccuple:
K cA
J J
N n
R r
T H
S )
Platinet Il PLII
RTD P
RTD (decimal range) &
Qb Output 1 action Heat PID HuP
Heat On/Or He.0
Atarm ALr
QU2 Output 2 action Caot PID CL.P
Cool OnfOrr CLO
Alarm ALr
SN.00 Input Zaro 1 eval Unsuppressed U.5u
Suppressed Su
Dec.P Decimal Paint $99, 99.9,9.99
Fllt Digital Filtering 0.1, 1,10
Ut Output 1 action PID Pid
OnfOrr On.F
Atarm Alr
Q2 Output 2 actien PIC Pid
On/Orf ONF
Alarm Alr

23
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Descriptions
R

With the Heater Break
Alarm option, [ Id.no J
changes to Heater
Current Reading

[ Htrd ] (indication
only) and [ bAUd |
changes fo Heater
Break Alarm Setpoint
[ Ht.SP | (indication
only, either 00-30 4 or
U060 4).

24

Col.t* Cooling type Water
Normal

ATHL.  Alarm 1 select Enable
Al.Pg, Alarm 1 type Process/Deviation
ALOP  Alarm T output OfNormalft atching
A2HL  Alarm 2 sefect Enable
AZPd.  Alarm 2 type Process/Deviation
A2.0.P.  Marm 2 output OfNormalfLatching
Unit  Measurement units  °For °C
* For water-cooled extruders, select H2o,
Menu “04"
Display Parameter
ld.no Device 1D nizmber

{remote communications}
wAUd Baud, parity and

data bit sefection
CAL.L Calibration low
CALH

Calibration high

H2o (non-lirear output)
nor (Iinear output)
LofHI

PriaE

OFFfnor/LA

|Lo/H

Pridk

OFF/nor/LAt

FiC

Allowable Values

00 to 99
See chart below

Preset at factory
Preset at factory

Parameter

Descriptions
EESRS———

Setting output cycle
time to 007 initiates
a 200 ms timehase. A
cycle time selting is
required for smooth
proportional action,
Too long a setting will

. cause proportional

ripple; too short will
decrease relay contac-
tor life.

When changing
thermocouple types,

be sure to check/adiust
upper and lower sek-
point timit values,

Menu "03"
Display
ALrl

ALr2

CYl
CY.e2
SPit

LSPL

u.sPL

LSCL

H.SCL

Output Type

B (5A/34)

E (C-20 méA)

F (4-20 mA}

S (pulsed 20 Vdc)
T (5.5. relay)
Y (5A/3A) N.C.

Alowable Values
Dependent on sensor range

Parameter

Atarm 1 preset
Atarm 2 preset

(if ordered)

Cycte time output 1

Dependent on sensor range

00 to 120 seconds
00 to 120 seconds
0rs/1 to 100 minutes

Cycle time output 2
Setpoint target time
(ramp-to-setpcint)

|ower setpoint limit
Upper setpaint mit

Dependent on sensor range

Dependent on sensor range

Low scale setting -199% 1o 9999

High scale setting -1999 o 5999
Recommended Setting {secands}

1510120 Note: Shorter cycle times
00 may be used when driving
MUST be set to 00 heater lgads directly.
010120

1510120

15 to 120 (Output 2 only}




Parameter

Deseriptions
PR 1., 02 NN [igure 12. Typical Lag Processes
. L Display Parameter Ailowable Values

Setting Rale (Derivative) Gniel Gain Output 1 00to 400 {This vatue may Irnrnersion Heaksr
or Reset (Integral) to {PID heat gain) excaed 400 during - —
Fo0f disables that Gro? Gain Ratio Output 2 001020 autotuning.) i #ﬁﬂm g Laq —,"l
;;P ’e:;.r ffp.[D Corjtjf:_l" (PID cool gain ratia) Flows

):.ra 'wj.or n}cm "f’ o,t H.HYS Heat Hysteresis 01 to 100°
.;‘c Hm&;&]j};ran_:f:;n‘ii; CHYS Coot Hysterests 01 to 100

}]":L ! ORG,’-?Z;) oy HYS1 Output 1 Hysteresis 71 10 100 units a. Singks Lag i a. Singla lag with T/C2
o L%, be, Rewel Ve HYS2 Output 2 Hysteresis 110 100 units Daad Tirra
cannot be set any lower T/C1

R SPr.2 Spread Adjustment, Cutput 2 0 to 100 units
than four times Rate. C.SPr Coot Spread 0 0 100°
. ricE PID rate 00 to 900 seconds

ﬁl‘e‘:ﬂara'f?‘fegrs !Uf Heat rSEe PID reset 00 to 3600 seconds =

ysterests, oo dPrG Damping {see notes) Lo, nl., Hi, O

Hysteresis and Cool
Spread are anly avail-
able when Output 1
andfor Quiput 2 are sef
to on/off mode [HL.OJ or
{CL.QJ. They replace
Gain Ouiput | and

(Gain Ratio Ouiput 2,
respectively.

Tl mt—— Tk Wall=
d? S Thamral Rasiskings
L. Twe Lag =

Therrnal
Resiztance

J'J,l:;","'.ﬂ' Tl-m.'m:-cmpig. " gﬁr;v:ﬂ“!y
dgSSLSrrip Hw!‘;;ﬂ = in ek *

Flowe

. Thiea Lag
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Tuning

Procedures
. ]

For best resudts in tun-
ing the temperature
controller, the setpoint
value should be at least
100°F above or below
ambient temperature.

While same processes
other than heat or cool
applications may
respond successfully to
aufotuning procedures,
the controlier must be
manually funed for
mast non-temperatire
processes.

28

Introduction

The Series 16 is an "on demand” autctuning controller that
automatically sets PlD parameter vatues {Propertional Band,
Reset and Rate) before the process reaches setpoint. A darmp-

ing setting (menu level "02") MUST be selected for autotuning

to take place. (see Notes on Damping, page 28). The con-
troller may also be tuned manuatly (see page 33).

Autotuning the Series 16 Temperature
Controlier

1)

2)

3

—

4)

With the power off and the process at amhbient, apply
power and immediately put the contreller in Standby maode
by holding the B2 key for four seconds untit [ StbY ]
flashes in the lower display window,

Enter the desired Setpoint Vatue using the appropriate
Raise A\ or Lower ¥ key, [ StbY ] will continue to flash.

If contrefler is in menu level 00" or “01", hold the
Parameter/ Access §g key for 11 seconds umtil [ Ac.Cd |
appears. Fhen change to menu level 05", Otherwise,
press the S key once and use the A\ key to select
menu level "057

Press the ParameterfAccess § key twice untit [ SnSr ] is
displayed to make sure that the proper sensor has been
selected. Then set the controller's heating mode or alarm
functions by pressing the Parameter/Access $e key again

Tuning

Procedures
o PR

7

until [ QU3 | is displayed. (It you scroll past it, just
continue scrolling untif the parameter menu repeats.) Using
the appropriate Raise /AN or Lower "W key, select the one
of the following settings according to the requirements of
your process. Note: For autotuning, at least one output

MUST be set to PID mode.
Mode Quiput 1 (Heat) Setting  Qutput 2 (Caol) Setting

PID [HeP] {CLP]
OnfQr [H.O] [CLO]
Baarm [ALr] [ALr]

Press the Parameter/Access §¢ key again to step to output
2 [ OUt2 ]. Repeat the selection process for cooling mode or
atarm. {If only one output is PID, set the other output to
either On/Off or Atarm.)

Press the ParameterfAccess e key again to display the
Cooling Type parameter [ Col..t ], and select either
Normal/Linear output [ nor | or Water-Cooled/Nen-Linear
output [ HZe ]

Exit menu tevel 05" by pressing the Mode == key once.
The lower window will flash [StbY]. Now press the
Parameter/Access §e key once. The lower window will

disptay [Ac.Cd ] and [ 05 ]. Press the Lower ¥ key twice
to select menu level "03",

Press the Parameter/Access §¢ key and select Cycle Time
for Qutput 1 [ CY.t3 ] and Cycle Time for Qutput 2 [ CYa2 ].
For Control Output type B, T or ¥, enter "15". For Controt
Output type E, F or S, enter "00", 29




Tuning

Procedures
A

Before autotuning can
take place, you must
select a damping sel-
ting. If the damping
paraseter does rot
appear on the men,
you have not selected a
PID option for oniputs
1.or 2. Refer back fo
step (4) and select the
praper setting(s).

During autotuning, the
process temperature
will gradually cycle
Jrom ambient ta sel-
point. When wutotuning
is complete, the [ tUnE |
display will stop flash-
ing and the Gain, Rate
and Reset numbers
"learned" will be kept in
memory for subsequent
startups.

30

8} Press the ParameterfAccess key until Setpeint Target Time
[ SPt ] is displayed. Select [ OFF ].

9) Press the Mode == key once. The lower window will again
fiash [StbY]. Press the Parameter/Access e key once and
the lower window will display [Ac.Cd ] and [ 03 ]. Press the
Lower W key once to select menu level "02".

10) Press the Parameter/Access §g key and scroll through
the displayed parameters. If Gain Ratio [ Gro2 ] is dis-
played, set it to [ 1.0 ], Otherwise, continue scrolling until
[aPnG ] appears. Set Damping initially to Normal [ nl. ].
(This setting may have to be changed later. See Notes on
Damping, page 28).

11) Press and hold the Mode == key uniit [ tUnE ] nashes
in the fower display window. The controlier is now autotun-
ing. When it stops flashing, the autotuning procedure is
completed and the contraller is ready for your process.

As a security measure, you may wish to place the controller
in Key Lock "00" or Limited Access "01” Run mode by
changing menu levels as instructed previously.

Note: Re-tune controller only from ambient temperature.
Autotuning will not funcr.icnp when process is at setpoint.
300°F
1

{Temn)
Figure 13. Typical A e

y
“Autotunc” niity i
Tutoduns

Temperature Profile. T

by
wichient tomneturs (Time)

Tuning

Procedures
[

If overcooling exists on
heaticool processes
after autotuning,
decrease Gain Ratio

[ Groo2 Jinsteps of 0.1
until oscillation is
minimal, If cooling is
sluggish, increase the
valueg in steps of 0.1
until optimum results
are achieved.

Gairt ratio { Gr.o2 J is

the cooling gain

expressed as a factor’

of the heating gain.

Ex, [ Gn.01 ] = 160
Cooling Gain = 50
[Gro2}]=.5

Manuai Tuning Procedure - Temperature
Controlier (Zeigter-Nichois PID Method)

This tuning method may he used if the spread between ambi-
ent temperature and process operating termperature is small,
For best results, the use of a recording device is suggested
when tuning with this method.

1) Disable any cooting device used.

2) Apply power and place the controller in Standby by
pressing and holding the Mode E= key for four seconds.

3} Using Raise A\ or Lower ¥ key, adjust setpoint to
desired value,

4)  Access menu level "02” following instructions given
previously.

5) Using the Parameter/Access § key, index to Heat Gain
[ Ghol . Select [01 1.

6) Index to Gain Ratio [ Gr.o2 ] and select [ 1.0].
7 Index to Rate [ rAiE ] and setect [ 00 ].

8} Index to Reset [ rSEt] and setect [ 00 1. Note! In order to
set Reset to [ 00 ], Rate must first be set to [ 00 ].

9) Change to menu level "03",

10) Index to Cyele Time 1 [ CY.t1 ] and select the timebase,

in seconds, appropriate to the device being contrelled.
{See note on page 27.)

a
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11} Repeat for Cycle Time 2 [ CYt2 ].
12} Change to menu level "05",
13) Set Cooling Type [ Col.t] to [ nor .

14} Press the Mode = key once. Setpoint Value will be
displayed. The recording device should now be tracking
process temperature.

15) Double the Gain [ Gn.o1] until a small, sustained oscilla-
tion is visible on the recording device's trace,

16} Measure the peried of one cycle of oscillation ("T" on the
diagram below).

17) Divide the period of oscillation (T} by eight (8). The
resuiting number is the correct Rate time [ fAtE ] in sec-
onds. Multiply this number by four. This is the correct
Reset time [ ¥SEt] in seconds.

18) Multipty the gain {from step #15) by 0.6 and enter this
nurnber as Gain [ Gn.oT ],

19) Enable the cooling device. If overcooling exists, decrease
the Gain Ratio [ Gr.o2 ] in steps of 0.1 until temperature
oscillation stops. If cooling is sluggish, increase the Gain
Ratio in steps of 0.7 untit optirnum results are achieved.

Tuning
Procedures
RN

Catculste and enter those

numbers!

Rate [ rAtE ] = T/8

Reset { rSE1] =T/2

Gain [ Gn.01 | = Gain from
Slep (5)

Ot noisy processes,

whiere Rate cannot be used:

Gain [ Gn01 ] = from Step
{6) x 0.45

Reset [ rSEt] =T/ .2

T—

Manual Tuning Procedure - Process
Controtter (Zeigier-Nichots PID Method)

A chart recorder to monitor the process variable is required.
The controlier must be properly scaled and filtering set as
instructed previously.

1) Apply power and place the contraller in Standby by holding
the Mode 2= key for four seconds.

2) Adijust the setpoint to the desired value.

3) Access menu level "(5" and select one output: [OUt 1]
for reverse-acting contrel or [ O 2 } for direct-acting
control. Set the active output to PID [ Pid ] and the unused
output ta Alarm { ALr ] or On/Orr [ OnF .

4} Access menu level "02" and set [ Gn.01 ] to 1.0; [ Gro2 ] 10
1.0; and [ rAtE ] and { rSEt } to "00"

5} Press the Made B2 key for four seconds until display
flashes [ tUnE ]. Press the Mode key for another four sec-
onds and the process will run in closed leop maode.

6) While monitering the chart, increase Gain [ Gn.o1 ] by dou-
bling the gain number until the process variable becomes
unstable. Then decrease Gain until the process oscillations
are sustained, neither increasing nor decreasing in ampli-
tuce as a result of momentary setpoint change.

Muitiply the Gain from Step (6} by 0.6.

o~
e

Measure the period of one complete cycle of oscillation,
"T'" in seconds.




Special Functions
E———

In manual control
mode, error conditions
such as A/D ervors
and apen or reversed
sensors will be
ignored.

Auto/Manuai Operation (Standard)

To put the controller in manual mode, set the damping [dPnG]
pararneter in menuy level "02" to [ OFF ]. Press and hold the
Mode EE key for four seconds unitil the lower display win-
dow flashes [ StbY ], Hold down the Mode key for another
four seconds to initiate manual cperation. THe lower display
window will flash percentage of output power, from 100 1o
-100, alternating with the output controlled (temperature
controllers will flash [ HEAt ] or [ Cool], process conwollers
will flash [ QUtT ] or [OUt2 1.) To take the controller out of
manual mode, press and hold Mode B= key to four seconds.

Note: The Series 16 controller can only be ordered with one
of the following Special Functiens installed per instrument.

Remote Setpoint Select

If your Series 16 controller was ordered with this option, you
may select either of two setpoints for your process. The sec-
ond setpoint can be enabled only by an external switch or sig-
nal, according to your ordering specifications. The "F2" LED
on the front panel will illuminate when a second setpoint is
selected. If you do not know how your Series 16 was config-
ured, refer to the ordering code and description on page 64,

Special Functions

Figure 14. Wiring
Diagram for
Remote Setpoint
Select Option

Option Part #
0
41
LY
QUTPUT 1

N.C.
QUTPUT 2
C

Description

External switch wired to terminals 6 and 7

Switch Open: Normal operation, first setpoint enabled
Switch Closed: Second setpoint enabled

Setpoint Adjustments: Made from front panel

External switch wired to terminals & and 7

Switch Closed: Normal operation, first selpoint enabled
Switch Open: Second setpoint enabled

Setpoint Adjustments: Made from front panet

0-5 Yde signal at pins 6 ana 7

0 Vdc: First setpoint enabled

5 Vde; Second setpoint enabled

Setpoint Adjustrents: Made from front panel

Maxiznum Input lmpedance: 400 ohms @ +5 Yde , 5 mA

N.O. N.C.

ErT

il

SENSOR
rro] WNPUT

5

i

L1 2
100 - 250 V 50/60 Hz
100 - 330 Vdc {Auto Polarity)

35



Special Functions
G

These output values
are linear with and
dependent upon the
sensor being used,
i.e., the lowest value
of the sensor’s out-
bt range corre-
sponds to zere o
low for the output
Sinction,

For voltage output,
a jumper must be
installed belween
terminals 13 and 4.

Figure 15. Wiring
Diagram for
Process Variable
Retransmission

36

Process Variable Retransmission

If your Series 16 controller was ordered with this option, you
may retransmit the signal representing the process variable
for analysis or storage to an external device that accepts ana-
log input, such as a chart recorder, datalegger, or process
control computer. These outputs are!

Suppressed: 1-5 Vdc/4-20 mAde

Unsuppressed: 0-5 Vde/0-20 mAdc

Process Yariable Retransmission Specifications

... (current cutput) = 0-20 mA/4-20 mA
Voltage Headroom = 8 Vdc (standard) 18 Vde
(for multiple recording devices)
V.. (valtage output) = 0-5Vde/1-5 Vde
[ Max = 20 mA

VOLTS QUT
—+
I SENSOR
e $rm| INPUT
— +
L L2
100.- 260V 5060 Hz

108 - 336 Vidc {Auto Polarlty}

OUTPUT Yo C

N.C.

N.O.
QUTPUT 2
G

Special Functions
DT

The Heater Break
Alarm option is not
avagilable on con-
trollers with an “'F
type output.

”

With the Heater
Break Alarm option,
cyele time Is limited

“fo greater than 2

seconds.

Heater Break Alarm (Series 16 Temperature Controller)

The heater break alarm option detects failures in the load or
power handler and provides an alarm output. It uses an exter-
nal current transformer to monitor the load current. If the
lead current falis below a set current value, the alarm output
is activated.

With this option, a heater current reading [ Ht.rd ] from a
current transformer is displayed at menu level "04", along
with the preset Heater Current Alarm Setpoint Value { He.SP ],
either 00-30 A or 00-60 A,

Current Transformer Specifications

.28 Dia, Opening

INDICATING RANGE: 2 thru TOD A

MAX. CONT. CURRENT: 100 A

MAX, TRANSIENT CURRENT: 150 A for 5 sec.
WORKING CLASS: 600 » FREGUENCY: 50-60 Hz
WEIGHT: .5 0z (14 grams)

LEAD WIRE: #22 AWG UL Style 1213

CASE COLOR: Brack * CASE MATERIAL: Thermoplastic

ar



Special Functions
TR Figure 16. Current Transformer Supplied with Heater
Break Alarm Option, Part # 580EG23U01

Figure 17. Wiring Diagram for Heater Break Alarm

5.5.R. Alaam it
100 mA hax.
1201240 Vac

Hoatsr Lead
o Current
QUTPUT 1 [od Transformer
.G

CUTPUT 2

£y
—— BENSOR
e RTo| WPUT
.

1 Lz
100 - 250 V 50460 Hr
100 - 330 Vde (Avlo Patarily}
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Special Functions
TR

Transducer Excitation

The transducer excitation voltage option is used to produce

a constant dec voltage of 10, 12 or 15 Vdc out to an external

device, eliminating the need for an additional external power
supply. Refer to the ordering code if you do not know which
voltage output was specified.

Option Ordering Code Voltage Output
50 10V
51 12V
52 15V
52 5V

Maximum Currenat = 22 mA

a9
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Figure 18. Wire Diagram for 2-Wire Sensor Input with
Transducer Excitation Option

Jumper

+

— | 2 Wire Transducer

Limit Controfler

Option ED
[

Series 16 Limit Controtier Menu Hierarchy

o

aa 57 52 a3 o4
Acld] |Azfd] [Acfd] [Boid]
HLEF Idno lnkP

SPio! [EAUJ| [LiEF

5Pn1l [FALL] [GLef
LRLA ALSL

F}‘J{.Ut

oFPSL

dEEFP

FilE

Wrft
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Limit Controlier

Option ED
RN
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Parameter Descriptions

Menu "04"
Display

IntP

Llp

Anp
ALSL
Alot
oPSL
dECP
File
Unle

Parameter

Sensor type

Limit type

Alarm type
Psarm select
Alarm output

Decimnal point
Digitat filtering
Measurement units

Setection

Thermocouple
Platinet I

R—zZzom—WL

RTD

RTD (dec'lmal range)
High Limnit

Low Limit
Pracess{Deviation
High/L.ow Alarm
NorrmalfLatching
{Not Functional)
(Not Functional)

F-deg or C-deg

Limit Controller
Option ED

Menu 03"
Code Display
ldno

PLII
bAUD

S

t

v

n CALL
J CALH
C

F

HlfLe
norfLAt

00
02/01/00
10.0/1.0/0.1
FIC

Parameter

Device [D number
{remote communications)
Baud, parity and

data bit selection

Calibration low
Calilration high

Parameter Descriptions (continued)

Attowsble Values

001099

See next page under the
heading of “Available
Communications Settings”
Preset at factory

Preset at factory
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Limit Controller Limi¢ Controller

Option ED Option ED

I Parameter Descriptions (continued) I E— Operation
Menu "02"

Disptay Parameter Allowable Yalues

ALSP Rlarm setpoint 0w 8131

SPLo Setpoins tow Dependent on sensor range
{lower setpoint limit)

SPHI Setpoirt nigh Dependent on sensor range o )
(spper setpoint limi) temperature drops back down ta below the limit setting,

) output "1" will remain open until you press the mode key
to reset the controller,

High Limit Operation — During normal operation the
mechanical refay in output 1" is closed. If the process
temperature exceeds the high limit setting, then the
mechanical relay in output "1” wilt open {"07" LED is
now lit} cutting off power to the load. When the process

Low Limit Operation — During norsmal operation the

mechanical relay in output *1" is closed. If the process

temperature drops below the low limit setting, then the
mechanical relay in output *1“ will open {"01" LED is
now lit) cutting off power to the load. When the process
temperature rises back above the limit setting, output 1"
will remain open until you press the mode key to reset
the controller.

Mode Key (Reset Button) — Operates as a reset button.

The Parameter Access Key — Used to index through
parameters or to access menu lavels.,

Raise Key — Used to scroll up through available parameter
settings, increase values or change menu levels (Hofd for
fast-step progression).

Lower Key — Used to scrolt down through available
parameter settings, decrease values or change menu levels

44 (Hold for fast-step progression).



Limit Controller

Option ED
IR EE——

Warsing: Do not
change the values in
the CALL or CALH
et pargnielers.
If this is done, the
controller may need
o be recalibrated.

Tech Tip: After setting
up your controller,
index through the
entire menu system
and write down the
value or setting of each
menu parameter. Keep
this hard copy on hand
in the event that an
operator accldenily
changes the values or
settings. Then you can
refer back to this list of
settings and values 10
correctly set up the
controller.

16

Operation (continued}

Quick Start Procedure

1} Apply power to the controlier.

2) Press parameter access key to access the menu system.
3} Using the upfdown arrow keys, select menu level 04",

4} Press the parameter access key once until you reach the
sensor type {IntP).

5) Select the sensor type that you will be using by pressing
the up/down arrow keys (refer to parameter descriptions

for menu "04" described earlier),

6) Press the parameter access key again to reach the limit
type (LItP).

7} Using the up/down arrows keys, select High or Low limit,

8) Press the mode key to return to limit setting.

9) Set your limit to the desired vaiue by pressing the

up/down arrow keys.

10) To deny controller access through the front panel, press
the parameter access key once, then using the up/down
arrow keys, select menu level "00", Press the mode key
once. The controlter is now in lockout mode, To regain

controller access you must hold the parameter access key

in for 11 seconds.

Digital
Communications
[F e

Twe communication
options are available

Jor the Sevies 16 which

allow interfacing to
remofe devices uiilizing
the mos! common
industry standards,
RS§232 and R8485.

WARNING
Signal ground only.
Grounding to frame
may damage the
controller and void
warranty,

RS232

This method allows bidirectional data transfer via a three-
conductor cable consisting of signal ground, receive input
and transmit output. It is recommended for communication
distances less than fifty feet between the computer terminal
and the instrument. Note: Multipte instruments cannot be
connected to the same port.

The RS232 port is optically isolated to eliminate ground ioop
problems. Typically, "Data Out” of the computerfterminal con-
nects to the "RCY” terminal, "Data In" connects to the "XMT”
terminal. If shielded cable is used, it should be connected to
the frame ground at one end only. Signal ground is to be con-
nected at appropriate ground terminals (refer to wiring dia-
gram, page 50},

RS485

The RS485 multipoint capability allows up to 32 controllers to
be connected together in a half-duplex network or up to 100
controllers with an appropriate communications repeater. This
method allows bidirectional data transfer over a shielded
twisted pair cable. The twisted pair cable is a transmission
line; therefore, terminating resistors are required at the most
distant ends of the line to minimize reflections (typicany 60
ohms from each line to signat ground}, The RS485 circuit is
fully optically isolated, eliminating ground loop problems.
Paraltel drops from the transmission lines should be kept as
47



Digital Digital

Communications Communications
DRI o1 os possible; however, the line may be daisy-chained at REEIERREANN Tu)lc I, Conmunications Parameter List
Note: Call factory for a each controller. The polarity of the line is important and each (Temperature Controller)
recommendedRSéSj device will specify an A" (+) and "B" (-) connection, Parameter No. Description Display  Minimum Maximum
converter, 00 Process Value nnnn Sensor Dependent
01 Setpoint nnnn Low Limit ~ High Limit
02 Access Code Ac.Cd 00 05
5ee006T00 000D B55000 03 Gair Outpur 1 Gnol 00 400
N R 04 Gain Ratio 2 GroZ 00 20
05 Rate rigk 00 900
06 Reset rSEe 00 3600
o ai Heat Hysteresis HHYS 01 100
08 Cool Hysterasis CHYS O 100
09 Coot Spread CSPr 00 100
10 Damping dPnG 00 Low/NormalfHigh
. - 1 Alarm 1 ALri Rnge Dependent
cgzlemmg'f:n?; ¢ 12 Alarm 2 Alr2 Range [epandent
13 . Cycle Time 1 €Yl ¢o 120
14 Cycle Time 2 Cv.2 oG 120
. . 5 Setpolnt Target Time  Sp.it 00 (OFF) 100
Figure 19. Wiring 16 Low Setpoint Limit ~ LSPL  Sensor Dependent
diagram for digital 17 High Setpoint Limit ~ UL.SPL  Sensor Dependent
conmunications. 18 Convroler D ld.ne 00 49
19 Baud Rate bAld 300 2400

Table 2. Communications Parameter List
{Process Controiler)

Parameter No. Description Display Minimum Maximum
0o Process Value nnnn Low Scale  High Scala
et Setpoint nnnn Low Scale  High Scale
02 Access Code Acle [H1] 05

48 ) 49
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03 Gain Cutput 1 Gn.ol 00

04 Gain Ratic 2 Gr.o2 0.0

05 Rate ritE 00

Q6 Reset rSEe 00

07 Hystaresis 1 HYS.T 01

08 Hysteresis 2 HYS2 01

02 Spread 2 SPr.2 00

10 Damping aPnG 00

n Alarm 1 ALr1 Low Scale
12 Alarm 2 ALr2 Low Scale
13 Cycle Time 1 CYal oo

14 Cyele Tima 2 CYa2 00

15 Setpoint Target Time  Sp.tt 00 (OFF)
16 Low Scale LSCL  -1999

17 High Scale HSCL  -19%9
18 Conroller 13 ld.no 00

19 Baud Rate bAUd 300
Table 3. Serial Communications Date Format
Baud Baud Parity Data

Code Rate Bits

0 300 Odd 7

1 800 Odd 7

2 1200 Ocd 1

3 2400 Odd 7

4 300 None 8

5 600 None 8

& 1200 None 8

7 2400 None 8

400

2.0

900

3600

100

100

100
Low/Normal/High
High Scate
High Scale
120

120

100

9949

9999

99

2400

Stop
Bits
2

[N NN R U N

Digital
Communications
IEEETEE—

Interface Examples

This section describes the protecol for cammunication
between an Series 16 controller and either a video display ter-
minal ar computer ( referred to below as "the host”).
Message strings may be of two types — commands to con-
troller or responses from controller,

Generat Comments

One host and multiple controllers may be interconnected on a
single bus. The host may send commands to any controller
and may receive responses from any controller Each con-
troller on the bus is assigned an identification code between
00 and 99. No two controliers on a given bus may have the
same identification code. Controllers are not capable of com-
municating with other controllers.

Every valid message begins with a pound-sign (#) character.

Every valid message ends with a carriage-return (<CR>)
character,

A valid message is composed of: Start Message, Controller ID
Cade, Command, Parameter and Data.

Every response begins with a line-feed (<LF>) character and
ends with a carriage-return, line-feed pair (<CRLF>).

1




Digital
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Caution:
Modifying parameter
#19 (Band Rate) by
host mav cause luss of
data link.

52

Figure 20. General Communications Message Format

Digital
Communications
T

#[controller id] [command] [parameter numbesj<new value><units> [CR]

QPTIONAL
ONE
Gharacter Up to 8IX
Stert of Upper casa O%I?rf:;ﬁg
message or Lnnfr_\‘sga:;asa : ;S,an
M Modify =¥ o
8paca and
E Enler 2
Numaric
Characters
v:lthddetizlmiil
Up to TWD or decimal
Uﬁ o TV]VO ﬂu;’naric parameters
umerlc Gharasl
ot Gl
N ON a  Slandby
(Saloct) 1 Autotune
SPECIAL | (%i;xalsc:) 2 Mantal
COMMANDS 3 Ramp
P STATUS 9 Version
(Status Only)

CPTIONAL

End of
message

ONE

Character

F DegF

G DegG

U PROCESS
SENSOR

None for default

Temparatura unils

ar NGN-THERMAL

parameters

Exampite: For Standby "On”, type #0TNG[CR].

Figure 21. Sample Communications Commands

STANGNY (. COMMARD 70 CONTROLLER.

Conlralter 14 STANDBY
Endof
Mirssage
“HOINOSCR SLFHO1NOSCRMLED
Cammana
Sta of Meadiga DGN mf;;ﬁ; Exonuted

STANTIY RS PONST FROM CONTROTITE.

STATDRY T COMMAND 10 CONTROLLE]

Canlrofor 4 STAHLDY
End ol
- Wesias
#I1FOCR’ ALFMO1F0SCRELEY
Ere
Starl of Mestign O (Omnlact)

TETANGIY RESTGNAT FROM ComiTRoH] Bl

Cantraller Id ATANDEY

End of

| J:;“ s
#0170°CR?

Slart of Mayaage SWS&E-?HLLEST

SIANDEY,, I COMMAND [0 CONIROLIED

RIANDBY RESTONSE FROM CONTROLIG

LFMO1FOCCRILRY
Handey STATUS

18 “gff
N —Stontty STATUS
i en’

Figure 22, Requesting a Parameter from a

BAMPLE! READ, MGDIFT, ENTER COMMANDS |

RTAD MESSAGE T0 CONTROLLER

"READ RESEONSE FROW CONT ROV

Ceatiol 14 Paromatat Humbar
End of
hlysage

YOTROOC 5
Star ol Muasage: P

Lty

“LFHOIR00 = 0120F CRMLEY

Wnlun tad Imen
controller

MOTIEY COMMANT 5] CONTROLLER,

WTIEY RESPaNS [ FRIM €O ROLUTR,

Moty Commsnd__Pavive

Ps efar Humb;
Goniector 14 arameTor BB -
Lnlis
#0TMO1 0200FCRY SLFHID1 MO0 = D203FSCRMLEY
l_! T End o
St of Maswags kit Hwasogh Wodfled Valus

ERTHIE COMMARE 10 CONTIOLL G0
Favamaler Numiber

Controller i
Unita
*#01E01 0200FSCRY
'—] B
Stait of Mesange o Nﬂ:g:g’s

Enlor Sommand __ Peafive

TNTER RESTGNEE FAM CONTACTR

Units

AFM01E00 = 0200FSCRMLF>

Erforad Valua

Controller
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Notes
- ]

Caution:
Wherever possible,
avoid using the

“Enter " commuand
and use “Modify” or
“Reuad” instead, The
“Enter” command
malkes permanent
changes to the
NOVRAM in the Series
16°s microprocessor,
and gfter accepting a
maximum capacity of
100,000 "Enter" state-
rents, it will have to be
refurned to the factory
and replaced.
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The controlier will respond with <LF>ERROR<CR><LF>
for messages containing invalidfincorrect commands,
parameter number or data (with decimal, if needed).

Process Value is a read-only parameter; therefore, a mod-
ify or enter command for Process Value will result in a

<LF>ERROR<CR><LF> response.

For modify or enter command: if the new value is out of
the parameter's range, the controlier will default to the
highest or lowest aliowable parameter value.

Parameters with decimal data must contain a decimal
character in the data portion of the message,

Ramp "on” command (Setpoint Target Time) will not be
executed if ramp time is set to zero or absolute deviation
between Setpoint and Process Value is less than or
greater than 5 temperature or process units.

Autotune, manual and ramg commands are mutyally
exclusive, i.e., selecting rmanual while autotune is enabled

wiil abort the autotune mode.

If the controlier is in Standby mode, selecting austotune,
manual or ramp will de-select Standby.

Setpoint should not be modified while the controlier is in
autoiune or ramp mode.

The Setpoint Value enter command should not be execut-
ed while the controller is in manual mode.

Recalibration
[

Only qualified indi-
viduals utilizing the
appropriate calibra-
tion equipment
should attempt
recalibration of
the controller. For
assistance, contact
your Atherna repre-
sentative or call
1-800-782-6776.

Your Series 16 has been calibrated at the factory, and need
not be adjusted during the life of the controlter unless sensor
type is changed from thermocouple to RTD, or vice versa. In
the event that recalibration is warranted, follow these proce-
dures,

1)
2)

3)

4)

5)

6)

Access menu level "05" as previously instructed and
select the sensor type.

Use a calibrator with a range appropriate for the unit to be
calibrated and set the range, and a fow or zero value,

Access menu level "04” and then the Parameter/Access
e key until [ CAL.L ] is displayed. Then, press the Raise
#\ or Lower YW key unttil the number in the controller’s
upper {PV) display window natches the indicated value of
the calibration instrurment.

Enter a value on the calibration instrument corresponding
with the high-end value of the sensor range {span).

Again, in menu level "04", press the Parameter/Access
¥ key until [ CAL.H ] is displayed. Then, press the Raise
A\ or Lower ¥ key until the number in the controlier's
upper [PV} display window matches the indicated value of
the calibration instrument.

Repeat steps 3 through 5 until all readings agree.

Return the controller to regular operation by pressing the

Mode = key.



Error Codes

I D)<y
[ErH]
[ Errt]
[ Ered]

[Errd]

58

Preblem

Open sensor

REVETSEU sensor

A,D error
AJD error

Display out-of-range

Actian

Chack sensor and wiring
{heck type of sensor
Recatibrate

Check sensor and wiring
Check type of sensor
Recalibrate

Return to factory
Return to factory

Sensor over- or under-range

Warranty/Repair

Information
O

Two-Year Lirnited Warranty

Other than those expressly stated herein, THERE ARE

NO CTHER WARRANTIES OF ANY KIND, EXPRESS OR IMPLIED,
AND SPECIFICALLY EXCLUDED BUT NOT BY WAY OF LIMITATION,
ARE THE IMPLIED WARRANTIES OF FITNESS FOR A PARTICULAR
PURPOSE AND MERCHANTABILITY.

IT IS UNDERSTOOD AND AGREED THE SELLER'S LIABILITY
WHETHER IN CONTRACT, IN TORT, UNDER ANY WARRANTY, IN
NEGLIGENCE OR OTHERWISE SHALL NOT EXCEED THE RETURN OF
THE AMOUNT OF THE PURCHASE PRICE PAID BY THE PURCHASER
AND UNDER NO CIRCUMSTANCES SHALL SELLER BE LIABLE FOR
SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES.
THE PRICE STATED FOR THE EQUIPMENT 1S A CONSIDERATION IN
LIMITING SELLER'S LIABILITY. NO ACTICON, REGARDLESS OF
FGRM, ARISING OUT OF THE TRANSACTIONS OF THIS AGREEMENT
MAY BE BROUGHT BY PURCHASER MORE THAN ONE YEAR AFTER
THE CAUSE OF ACTION HAS ACCRUED,

SELLER'S MAXIMUM LIABILITY SHALL NOT EXCEED AND BUYER'S
REMEDY {S LIMITED TO EITHER (i) REPAIR OR REPLACEMENT OF
THE DEFECTIVE PART OR PRODUCT, OR AT SELLER'S OPTION (i)
RETURN QF THE PRODUCT AND REFUND OF THE PURCHASE
PRICE, AND SUCH REMEDY SHALL BE BUYER'S ENTIRE AND
EXCLUSIVE REMEDY.
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Unit Repairs

It is recommended that units requiring service be returned to
an authorized service center. Before a controller is returned
for service, please consult the service center nearest you.

In many cases, the prablem can be cleared up over the tele-
phone. When the unit needs to be returned, the service center
will ask for a detailed explanation of problems encountered
and a Purchase Qrder to cover any charge. This information
should also be put in the box with the unit. This should
expedite return of the unit to you.

This document is based on information available at the time
of its publication, While efforts have been made to render
accuracy to its content, the information contained herein does
not cover all details or variations in hardware, nor does it
provide for every possible contingency in connection with
installation and maintenance. Features may be described
herein which are not present in all hardware. Athena Controls
assumes no obligation of notice to holders of this document
with respect to changes subsequently made.

Proprietary information of Athena Controts, Inc. is furnished

for customer use only. No other use is authorized without the
written permission of Athena Controls, Inc.

Technical
Specifications

Performance

Aceuracy

Setpoint Accuracy
Ternperature Stability
TC Cold End Tracking
Noise Rejection

Process Sampling Rate

Inpus

Thermocouple

RTD

Linear

+0.2% of fufl scale, £ one digit
1 degreel’U.1 degree

5 1V/°C max; 3 uV/*C typical
0.05° C/°C ambient

Comemon mode >100 aB
Series Mode >70 dB

10 Hz {100 ms)

KLERTS,

Maximum lead resistance 100 ohms

for rated accuracy

Platinum 2- and 3-wire, 100 ohms at
0% C, DIN curve standard {0.00385)
0-50 m¥/10-50 mV, 0-5 V/1-5 V
0-20 mA/4-20 mA
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Outputs
#1

#2

B

—wmm

Y {Output 2 onty)

Alarms

Controt Characteristics
Setpoint Limits
Alarms

Rate
Reset
Cycle Time

Reverse acting (heating or alarm)
Direct acting (cooling or alarm)
Relay, 5 A @ 120 Vac resistive
3A@ 240 Vac

0-20 mAdc

4-20 mAde, 500 ohms max.

20 Vdc putsed

Solid-state relay, 120/240 Vac,
zero voltage-switched,

1 A continuous, 10 A surge @ 25°C
N.C. Relay, 5 A @ 120 Vac resistive
3A®@ 240 Vac

Electromechanical relay, 5 A @ 120 Vac,
3 A @ 240 Vac (Output 1 OR 2 only)

Dual-Atarm option! Two salid-state
retays, 120/240 Vac, zero voltage-
switched, 1 A continuous, 10 A surge

@25°C

Limited to configured range
Adjustabte for high."low: selectable
process or deviation

0 to 900 seconds

0 1o 3600 seconds

0.2 (zero setting) to 120 seconds

Technical
Specifications

R Gain

(Gain Ratio

Control Hysteresis
Cool Spread, Output 2
(Temperature Controller)
Spread 2, Qutput 2
(Pracess Controller)
Damping

Setpoint Target Time
{Ramp-to-Setpoint)
Autotune

Manuat

General
Line Yoltage

Display

Power Consumption
Panel Cutout

Depth Behind Panel
Frant Panel Rating
Operating Temperature
Humidity Conditions
Parameter Retention
Connections

Contacts

0 to 400

0to 2.0 (in 0.1 increments)

1 te 100 units {on/off configuration)
0 to 100° F/C (above setpoint)

0 to 100 units (above setpoint)

Selectable {Iow, normal, high, off)
0 (ofr} to 100 minutes

Operator-initiated frem front pansl
Uperator-initiated frem front panel

115 10 230 V £10%, 50-60 Hz

115 to 300 Vde +10% (Auto-Polarity)
Duat, 4-digit 0.36" {9.2 mm) LED display
Pracess Value! Orange

Setpoint Value/Menu: Green

less than 6 VA (@ 120/240 Vac)
1771 % 1.7771" (45 mm x 45 mm)
3.937" {100 mm)

NEMA 4X

32t 131°F {010 55°C)

80% R.H. max., non-condensing
Solid-state, non-volatile memory
Input and output via barrier strip
with locking terminals

Twin bifurcated
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MARCH 1983

INSTRUCTIONS FOR THE 1600 SERIES
. MICROPROCESSOR BASED
TEMPERATURE / PROCESS CONTROL

- INCLUDES FUZZY LOGIC OPT!ON

If all else fails,
— please read these
mstructlons

CGNTROLS DWES@N |

E@g@f Instrurnents lncorporated :
1475 S. WHEELING ROAD » WHEELING ILLINOIS 80080
(708) 541-3232 + FAX (708) 541-7366 ,

949-1238-2
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Ee E"!T!NG STARTED

‘ instail the coniroi as descnbed on pags. 3.
2. Make sure that the Input DIP switch is set correctly for the input you wrsh fo-use.

Instructions on page 3.
3. “If you wish to use the Logic (5 VDC) cutput make sure ihat the Loglc jumper is in
‘the correct position. - See page 4 for details. .
4, Wire your conirol following the drawing on page 5.
5. . Makeany programiming changes necessaryf‘ irstinthe Secure Menu (page 11), next
inthe Secondary Menu (page 8), and finally in the Primary Menu (page 7). DONOT
‘make changestothe Conﬁguratlon Menu unless specifically instructed. If younead
to back up in @ menu, press the INDEX and DOWN ARROW keys together.
5. To quickly return 1o the HOME position, press the UP ARROW and ENTER keys :
“together, and then the INDEX and DOWN ARROW keys.’

PN . -

'HOW TO USE THIS BOOK

Because of the number of features avaalablemthzs contro} informationis includedthat may
" ‘not apply to your specific control. Options, for example, are included in this book, but may not
pe :nciuded in your control . Toincrease clarrty the foliowmg conventions are used: :

1.Optional features or functlons are shown in this book in Roman type. The Optlon code .
~ (from thie configuration menu) is listed after the menu item in parenthesis. If you do not have
an option installed, you may sklp any items listed in Roman U__;pa .

2.The "#" symbal is used in wo ways. ltis used inside & group of characters to indicate
which set point function {(SP1 or SP2} is being affected. It is also used before a group of
characters of a merueitern to indicate thaitheremaybemrethanoneselecamorvame
for that mens iterm. This is only used when the 4-stage set point option is used {948).




INSTALLATION

Mount the instrument in a location that will not be subject to excessive temperature, shock,
or vibration. All models are designed for mounting in an
enclosed panel.

REMOVE -

Select the position desired for the instrument on the panel.
- If more than one instrument is required; only two units can -
be mounted closely together, either one above the other or
side by side. When mounted together, the mounting collar
will require modification by removmg 1he msxde tzb from

. each collar. )
[ soa | teem | o N
Prepare the panel by cutting _ (7 Fopasy 1 . bem 1
-and deburring the’ reqmred 1 :  PANEL CUTOUT
_opening ' : #sum| PANEL CUTOUT ' . INSTRUMENTS
) a i Ty .FOR SINGLE -MOUNTED TOF
) INSTRUMENT - AND BOTTOM
" From the front of the panel, . . OR SIDE BY
S T SIDE -
. . Islide the housing through the | L f _ ,
. cut out. The-housing gasket. - ‘ o
o should be againstthe housing - ooghf;e?s;’in'f"('j‘f;o% AR 10)
- “flange before’ installing.. L : :
Lo . ' S PAMEL GASK:E'I-'
: Lo ) 10mm}&)-.25")?» C
From the rear of the panel slide : - MAL ‘ / - -
- themounting collar overthehaus- ' | [ SFRING LooP
“ing. Hold the housing with one I-J\x”
. -hand and using the other hand, . Hm
'push’thecoilareveniyagamstthe Iy [m
panel until the spring loops are , i il qf '
. slightly compressed. The ratch- _ 1,
- ets will hold the mounting collar A
15ing in. pl -  MOUNTING COLLAR (SHOWN N POSITION) -
and housing in.place.. . SLIDE COLLAR ONIQ THE HOUSING - )
~ . BEFORE WIRING THE REAR TERMINALS
DIMENSIONS

(ALL DIMENSIONS IN MM WITH INCHES IN PARENTHESIS)

A

125 (4.925) —

lw— 48 (1.880) —o i-«—-——-—— 114 (4.475)

¥

IO

—l  |es— 12 (0.450) * 3 {0.125) _,.i | o

PANEL CUTOUT FOR ALL MODELS 45 MM X 45 MM (1.773" X 1.775")
ALLOW FOR 13 MM (0.5 CLEARANCE AT THE REAR OF INSTRUMENT
* PRESENT FOHR ALL QUTPUTS OTHER THAN RELAY.




LOGIC JUMPER SELECTION

instruments with SSR or RELAY type outputs can be changed to and from a LOGIC output inthe
field. _ :

CAUTION: Damage to the instrument may result from an incorrectly installed
5\ Jumper strip. Follow the instructions carefully. '

_ L , owmgsamamewmsourpm
1. Remove the instrurnent from its hous- e

> “ing. Grasp the front bezel sides and ] — @D@ =

pull forward to release it from the .

~ housing lock. © ,
2. Locate the desired logic jumper strip j@ - .
on the left printed circuit board. The ] o ' B
OUTPUT A jumper strip is aiways lo- - = Be ===t o ||
- cated near the top edge ' — SE—— -
3. Toremovethe logicjumperstrip, care- OUTPUT B SET FOR SSR or RELAY TYPE QUTPUT
fully insert & small flat blade screwdriver be- '

., SUGHT PRESSURE TO RELEASE

~ tween the retaining clip and the jumper at one 7 RETANING CLIP
end of the jumper strip. Apply slight pressure to _ _
- move the clip away from the | jumper end until :t is - /] e : ]ﬂﬂP

.. _released, then lift it up and out of the clip.
o4, To re-install the'j ;umper stnp, hold it with the spnng contacts in the desared posmon Face

. -springs upfor ...

L SSR OrRELAY SPE!NGS DOWN, TNSTALUNG JUMPE FC'R SPP"NGS UP INSTALLING JUMPER FOH
oufputs, or s Lo TYPE oUTRUT R SR or RELAY TYPE

“face springs , : ' ' il !
down  for =l l— = il
LOGIC outputs. insertene end of the jumper strip under the retaining cipand press the other
_ ~end down uniil the remaining clip engages the jumper.
5. Toavoid any damage recheck the | ;umper installation and the housmg rear termmal panel
output wiring.
8. Replace the mstrument into its housmg

INPUT SELECTION |

Te change the input tvpe, remove the instrument . _

-frof its housing. Grasp the front bezel sides and puli . DIF SWITCH LOCATION
forward to release it from the housing lock. Locate - : ,
the dip switch on the right pch. Determine the input I—_I—JC’ ' o

tvpe desired and change the dip swﬁch setting as r d1 - {00 L_'_f L
‘shown at the right. [‘l—_m -

_ ' _ @g
' 'Afterchangi'ng in_put selectionwith the DIP switches, be L - e
~ sure to ‘change the InP menu item (page 11) in the f234
- Seoure Menu. teRmMocoupLe iveuTs ([

RTD INPUTS QDUD

CURRENT INPUT BDDD

VOLTAGE lNPQT QDDD




CWRING

. - RELAY OUTPUT *  LOGIC OUTPUT * SSROUTPUT - CURRENT OR VOLTAGE QUTPUT o OFTIONS
: + @ @ . : _ ' S . _ " o
. WO o . oy @ 4+ SWITCH B
/' OUTPUT A* 5 VDG AT 25 mA MAX. ) o GRS Pﬁ“&mﬁm
UP. e (5)— + ®- : . SWITGHA.
A -1“', o ) o—
(F FhEsENT - ' {iF P#Tesgr'm' _ B VDD AT 25 ma MAX. .
oo @ + - -
o 0 TO 10 VDG .@ 26Ma
* §5% DERATING CHART
. - GOMBINED
G ' OUTPUTS A AND B
L S X
- [mEreE T ®
SEE LABEL ON CONTROL FOH RATINGS : 1“5} :;‘:’ — fgg
" F1: FOR LINES ()VEH 85 V USE 1/4 AMP AAG. 260 VAC FOH LINES LESS THAN 30 A (OF'TIONAL). USE 1/2 AMP 3AG 250 VAC
LOAD POWER: SEE SPECIFICATIONS FOR QUTPUT RATINGS ' . 792
FOR RELAY OR 8SR OUTPUTS: "IYPE MDA OR 3AB 3.5A MEDIUM LAG FUSE HECOMMENDED - - :
RS-485 SERIAL
INPUTWIH[NG ‘Do not run lharmooouplaorolher Input wiring In the same condult as power leads.. Use only the of thermocouple or
probe for which the control has beanru med." Sea the "Secure Menu" for input selection. y type P COMMUNICATION LINE
'For 1harmocoup!a Input always use exiension eads of the same type designated for your merrnomuple : ,
* SOF‘TWAHE CONFIGURABLE AS-SP1 OR SP2 : ' o
** R/C SNUBBER RECOMMENDED FOR DF{lVING SOLENOID OR GONTAGTOR LOADS . Instail 121 ohen reslstor .

on last control Inchaln. »




FRONT PANEL KEY FUNCTIONS

Set Point { Lamp ——_______ B

Alarm Lamp —_— |
SetPoint2Lamp— |

7 °F Indicator :
°C Indicator ——

Process Variable

‘___.; Set Variable

1. INDEX: Pressmg the INDEX key advances the display to the next menu rtem May
also be used in conjunction with other keys as noted below.
2 UP ARROW: Increments a value, changes a menu item, or seiects the item tc ON
- inthe upper display. - -
3. DOWNARROW: Decrements a va!ue changes a menu itern, o selects the itemn to
- OFFinthe upper dlsplay _

4. ENTER: Pressing ENTER stores the value or the item changed. If not pressed the
- previously stored value or item will be retained. :
5. UPARROW&ENTER: Pressingthesekeys simultaneousty brings up the secondary

menu starting at the auto/manual selectlcn Pressing these keys for'5 seconds wn!l ;
- bring up the secure menu. -
6. INDEX & DOWN ARROW: Pressing these keys simu}tanecus!ywill allowbackingup
.- .-ohe menu ftem, or.if at the first menu item they will cause the display to return to the
. primary | menu. I an alarm condition has occurred, these keys may be usedto reset’
_ the alarm. .
7. INDEX & ENTER: Pressing these keys smul’taneously and nolding them for &
seconds aflows recovery from the various error messages. The following’ menu items

will be reset: ,
LPbr: Loop break . SEnC: Sensor rate of change -
ALiH: Alarm inhibit OPEnInP: Openinput errormessage
- bAd InP: Bad input error message ArEA: Area error message '

CHEC CAL: Gheck calibration error message
Correct the problems associated with the above conditions first before using these reset
keys More than one error could be present. Cautxcn is advised since severai xtems are

reset at one fime.

While in the anary or Secondary menu, if no key is pressed for a period of 30 seconds;.
the display will return to the HOME poasition displaying the PV and SV values Thetimeis
increased to 1 minute when in the Secure menu. '

NOTE Tc move to the primary menu quickly from any other menu, prees the UP
ARROW & ENTER keys followed by pressing the !NDEX & DOWN ARROW keys.

NOTE Prcgram the Secure Menu first, the Seccndary Menu second, and the anary
Menu Jast.
METHOD FOR SET UP OF A HEAT/ COOL CONTROL
WITH SELF TUNE

Determme n‘the prccess is predominantly heatmg or cooling. An exiruder, for example, is
predominantly cooling when running product. An environmental chamber can be either
heating or cooling. (For explanation of terms see pages 12 & 13.) _
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If the process is predominantly cooling, set S1St o dir and S2St to rE. If the process is
oredominantly heating, set S1Si to rE and S28t to dir. Redirect SP1 to output Aor B as
required by the hardwars {see SP10). Set S2tiodE. Set SP2for zero (ne overlap of bands,
no deadband). Set Pb2to a desired value (defau[t is 12° F) SettunEto SELF, Strito YES,

and LErn to End.

Start the process and wait for it to come to stability. Occasionally check that the Self Tune
has completed the learning process by INDEXing to Sirt in the secondary menu. Ifthe YES
value has changed o no;then the process has been learned. Once learning is complete,
you may adjust SP2+to either overlap the SP1 band (SP2value less than zero), oradd some .
separation between them (deadband -- SP2 greater than zero} if required to optimize

control. SECURITY LEVEL SELECTION

Fourlevels of secunty areprovided. Thedisplay shows the current security level To change

security levels'change the password value using the UP & DOWN ARROW keys and

pressing the ENTER key. . Refer to the password table below for the comrect value to enter

forthe-security level desired. The SECrmenuitem security level may be viewed or changed

* atanytimeregardless ofthe present security level. The password values showninthe table

- cannot be altered, so retain a copy of this page for future reference. This will be the only.
reference made to password values in this instruction book. '

PASSWORD TABLE

PASSWORD

| SECURMY LEVEL | DISPLAYED VALUE
MENU - SECURITY WHEN VIEWED VALUE TO ENTER
| Primary Locked |
| Secondary Locked 1 1110
Secure ‘Locked ' :
Primary  Unlocked
Secondary Locked 2 1o
| Secure Locked
|Primary ~ Unlocked | - |
Secondary  Unlocked 3 1011
Secure Locked
: Prifn-ary Unlocked .
Secondary  Unlocked 4 111
Secure Unlocked '
MENU SELECTIONS
PR!MARY MENU

Press INDEX 1o scan the Lower Display. Press UP ARROW or DOWN ARROW to change

 the vafue in the upper display.

In the following the symbol "#" will be used before a letter to mdzaztethesetpouﬁua!uetobemed

andd/or modified. {Applies to Optmn 848 ordy.)

#8°1  (948)or
S

SP2  Set Point 2, if equipped.

Set Point 1, Main Confrol Point.




SECONDARY MENU |
Hold UP ARROW & ENTER. Press INDEX 1o scan the Lower Display. Press UP ARROW or

DOWN ARROW to change the value in the upper display.

Auto Auto/Manual Control: Select On or OFF. -
: On  Automatic Control : SR

OFF  Manual Controlis enabled. The lower display in the HOME position will display
- the outputin percent for SP1 or SP2, and is adjustable for each from 0.0 10 100
percent. SP1 appears firstwith aflashing “o” ontheright hand corner ofthe lower
display to represent percent. Press INDEX to display SP2 output. A flashing
"6"will appear ontheright hand corner ofthe lower display to represent percent.
When Manual is enabled, the present conirol outputs are held (bumpless -
transfer) and displayed. The output for SP1 or SP2 can then be manually
adjusted while displayed by pressing the UP or DOWN Arrow key to change
the value, and then the ENTER key. The Upper display will normally indicate
the Process Value. Since Manual will override maost fault messages the upper
display could indicate a fault message. Refer to the Diagnestic Error Message

Section for further explanation. R

- ALLo Alarm Lowf The Low Alarm point is usually set below the Main‘Set Pt
ALHi Alarm High: The High Alarm Point is usually set above the Main Set Pt.

SP  Activesetpoint{948):Select 1SP1, 28P1, 38P1, or 451, Allows settingofthemultiple stages
.. of SPI, and SPI tuning constants.

#8PJ SetPom.t Value # (948): Select desired value. .

C#tun - (948} or. B - :
tunE  Tuning Choice: Select SELF, Pid, SLO, nor, or FASL.
-~ SELF The Controller will evaluate the Process and select the PID values to maintain
' good control. Active for SP1 only.

Sirt Select YESorno _
YES Start Leaming the Process. After the process has been learmed

the menu item will revert o no.
7 no  Leaming will stay in present mode.
LEm SelectContorEnd _
Cont Continuously adjust the PID values to maintain the best conitrol.
The Process is being monitored at ali times by collecting and
analyzing the data to adjust the PID values. {adaptive control).
End The Process datais collected once and thenthe PID values are
saved, tuning is stopped.
dFAC Damping factor, Select OFF, 1 io 7. Sets the ratio of Rate to Reset for
the SELFtunE mode. 7 =most Rate. Factory setto 3. Forafastresponse
process the value should be lowered (less Rate). For a slower process - -
the value should be increased (more Rate). ' :
Pid  Manually adjustthe PiDvalues. PID control consists of three basic parameters,
Proportional Band (Gain), Reset Time (integral), and Rate Time {Derivative).
#Pb1 (848} or _ .
Pb1 Proportional Band (Bandwidth). Select 6 to 5000 °F, 3102778 °C, or 6
o 9989 counts. ' o
Pb2 Proportional Band (Bandwidih). Seiect 6 to 5000 °F, 310 2778 °C, or 6
to 9999 counts. (Appears after #rtE when Option 948 Is selected.)
#rES (948}or .
rES Automatic Reset Time. Select OFF, 0.1 to 89.8 minutes. Select OFF to
switch to OFS.
#OFS (948} or N : .
OFS Manual Cffset Comrection Select OFF, 0.1 10 99.9%. Select OFFto switch
to rES. S
#rfE {948 or _ .
: itE  Rate Time. Select OFF, 0.01 to 99.89 minutes, Derivative.
- SLO  PID values are preset for a slow response process.
nor  PID values are preset for a normal response process.

FASt PID values are preset for a fast response process.




Pid2 Linkage of PID parameters between SP1 and SP2: Select On or OFF.
On Links SP2 to SP1 or #5P7 rEs and HE terms for heat/coc! appiications.

OFF Sp2 funct:ons without rEs and riE.

ArUP Anii- Reset Wind-up Feature: Se!ect On or OFF.
Cn When ArlUP is On the accumulated Resat Cfiset value will be cleared o C%

when the process input is not within the Proportional Band. ,
OFF  WhenArUPis OFF, the accumulated Reset Ofiset Value is retained in memory
when the process input is not within the Proportional Band. :

ArtE  Approach Rate Time: Select OFF, 0.01 to 89.99 minutes. The funciion defineg the
amount of Rate applied when the input is outside of the Proportional Band. The AriE
‘time and the riE time are independent and have no effect on each other. To increase
damping effectand reduce overshoot setthe approachratetime foravalue greaterthan

the natural rise time of the precess (natural rise fime = process Value ﬁme to set point).

Fint FuzzylogicIntensity(942): SelectOto 1 OO% (% is OFF{disablesF uzzyLoch} The
. fmeDn defines theamowmqfunpaatﬂzzyLogtcwﬂlhaveonthem@ut

and thzyLogtcvaBand[Qéz) Select Oto 4000 °F, 0102222°C, or 0 1‘04000 counts.
Sets the bandwidth of the Fuzzy Logic. Set Fbond equaltoPEDpropomonal band
{Pbl)  for best results.

: FrtE PUZzyLongatleChange(%E) SelectOOOtoQQQQ"F/sec. GOOto5555°C/’_ -
o -sec, or 0.00 to 99.99 counts/sec. For best irutial setting, find the degree/sec .
“cHange of process value near setpoint 1 w:ﬂwx.@utONlOO% Multiply this value -
by 3. SetFrtEtoti’uscaIcmaredvame _ :

e PEA Peak arid Va!tey feature w:il remember the nghest {PEA) and lowest (VAL) Input the
Instrament has had since the tast reset or Power On. At Power On they are resstiothe
" presentinput, and VAL therefore may have fo be manually reset. To manually resetihe -
value, PEA or VAL mist be inthe lower display and then press the ENTER key. This

- will cause the ltem to be reset to the present input value. _

-_-‘!n fhe follovwng the symboi "#" will be used following letters fo refer to either a number *1" or
number "2". The 1" will relate to SP1 functions, the "2~ for SP2. lfyour control is not equipped
: with 2 second setpoint, no SP2funcions willappear. The appearance of CY#, SP#d, or PUL# -
+ Isdependent uponthe outputtype selectedin the Secure Menu item S#C, If time proportioning
(cycle time) was selecied, then CY# is adjustable. If On - Off was selected, then SP#dis
adjustable. If pulsed time proportioning was selected then PUL# is adjustable. If none of the

.above are selected the menu indexes directly to S#Ot

| CY# Cyc!e Rate: Seiect 210 80sec. Time Prcport:onmg Confrolis adjustable in 2 sec. steps
Forbest contact life, a time should be selected as iong as possible without causing Lhe

: process to wander.

SP#d  Set Point On-Off Differential. Select 110 1998 deg. or counts. When adjustmg SP#d
‘keepinmind that SPL and SPH have to be consideredto avoida CHEC error message.

DIRECT ACTING (S#5t = dlr)

{UPSCALE DIFF:HENT]AL) REVERSE ACTING (S#5t = sE}

(COWNSCALE DIFFERENTIAL}

OUTRUT
ouTPUT

0 L DIFF —woT ¥ DIFF. NPUT
/ Fispadyd S !’(sp#d}'{\ .

_SP¥ (DISPLAYED VALUE) ) 5P# (DISPLAYED VALUE)

PUL# Pulsed Time Proportioning Ouiput: Select 1107. 1 = Linear ard 7 = most non-linear.

' Changes output linearty for use in cooling applications or for an extremely fastresponse

. processes. At the center of the proportional band, a pulse value of 1 provides an output

ofone second onand one second off (50% outpui) Apulsevalue of 2provides an ouiput

of one secand on and two seconds off (33% output). Output at center of band equals
one second on, 2=l seconds off.
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Set Poirit Cutput Type. FT, Cur, or Volt. .
Ft refers to Fast Time Proportioning, for Solid State Relay or 5V Logic Outputs.

Timing Is fixed at 1 sec.

Curr  refers to Proportional Current Output of O to 20 mA.

PctO

Prog

- StAt

Volt - refers to Proportional Voltage Output of O fo 10 V.

Both Curr & Volt are selected by the Hardware Configuration Code and cannot -

be changed. :
Percent Output Feature: Select On or OFF,

- On When selected On, the HOME lower display will indicate the output of the

controllerin percent. An “o”will appearintheright hand side ofthe lower display

to indicate percent output for SP1. An "6" will appear on the right hand corner

- of the lower display to represent percent output for SP2. The"display will
alternate between these values.
OFF  Percent Output display is disabled.

Ramp/Soak _Feéture:‘ Select On or OFF .
Status Displayinthe HOME Positionwhen Prog {above}is On: Select On or OFF. When

selected OFF, the HOME display will alternately indicate the normal HOME and the
Ramp/Soak partial status in the Lower Display. The partial status. display sequences

- with the set value showing the ramp (S1rA) or soak {S1S0) segment being processed
gt that moment. It will also show the Program output status if at Hold or QoFF.

BT
PEnd

When selected On, the HOME Display will alternately indicate the normal HOME and
the Ramp/Soak full status in both the upper and lower displays. The full status display

sequences with the setvalue; Program run, Hold, or OoFF; and with the fime remaining

for the ramp S1rA or the soak S1So segments.
Ramp Timie in Hours & Minutes: Select 0.00 to 99.59 (HH.MM).
Soak Time in Hours & Minutes: Select 0.00 to 99.59 (HH.MM). -

End of Soak action: Select Hoid or OoFF.
Hold - Stay at the Present Set Pt.

- .OoFF Turn.Off SP1 and SP2 Outputs at the End of the Soak.

InPC

Input Cormection; Select 500 °F (260 °C) or +1 000 counts. This feature allows the

-input value to be changed to agree with an external reference or to compensate for

sensor error. When setting values having one or morg decimal peints, the iowest
negative value allowed is -199.9, -19.99, or -1.599. Note: InPC is resetio zero when

FiLt

LPbr

the input type is changed, or when decimal position: is changed in T/C or RTD ranges.
Changing decimal pesition in current or voltage ranges will not reset InPC.

' Digital Fitter: Select OFF, 1 ie 99.Insome casesthetime cbnétant.ofthe sensor, ornoise _

could cause the display to jump enough to be unréadable. A setting of 2 is usually
sufficient to provide enough filtering for most cases, {2 represents approximately a 1
second time constant). When the 0.1 degree resolution is selected this should be
increased fo 4. If this value is set 100 high, controllability will suffer. _

Loop Break Protection: Select OFF, 1109998 seconds. If, during operation, the output
is minimurn {0%) or maximum (100%), and the input moves less than 5°F (3°C) or 5
counts over the time set for LPbr, the LOOP bAd message will appear. This condition

~ canalso be routed to anAlarm Condifion if alarms are present and turned On (see ALbr
inthe secure menu). The loop breakerror can bereset by pressingthe ENTER keywhen
at the LPbr menu item. The INDEX & ENTER Keys may also be used. .
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Process Output Low (936): Select 450°F, -260°C, or-1999 counts to 50 degrees or counts less
than POH. .

"Process Output High (936): Select from 50 degrees or counts greater than POL to +3990°F,

+5530°C, or 9990 counts. A voltage output is sealable from 0 to 10 VDC that represents the
Process Varigble. To properly scale the outpuf, the values for POL and POH must be
caleulated. The simplest example is anoutput of 0 to 10 VDC from 0 to 200°. Inthis example
FOL=0 and FOHE=200. To Calcudate POL and POH for other ranges use the following:
K = (Highest desired ternperature - Lowest desired ternperature} /

{Maxirun desired voltage - Minimum desired voltage)

~ ol g
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POH = ({10 - Maximum destred voltage) * K + Highest desired temperature
POL={M:m?mun desired voltage - 0) * K} - Lowest desired temperatire

LOrE Local [/ Remote Status (992); Select LOC or rE. When LOC is selected, the host computer is
aduised not to send rernote commends. When rE is selected, CFLt=2, aned nAt is set > 0, if
meconnnlzsnotamessedbymehostmn-xputermmetimesefmmt. the control will revert

totheCFSP
CFSP ConmucatzonsFaﬁSeﬁPomt{%z) Set to destred value.

Addr Control Address (992): Set from 1 to FF. This number (hexaclecimal, base 16} must match
-theaddressnwnberusedbyﬁlehostconmwer Viewed ordy in this menee. - -

SECURE MENU
Hold UP ARROW & ENTER fof 5 Seconds. Press INDEX to change the lower display. Press

~UP ARROW or DOWN ARROW to change the value in the upper display.

SECr Secuniy Code:Seethe Secunty Level Selectionandthe Password Table mthls manual,
inorder  to enter the correct password. _ _

mP lnput Type Select one cfthe foi!owmg The tnputs are based on four different groups;

Thermocouples, RTD's, Current, and Voltage. IfchangxngfromDneofthesegroups the-
DIP switch on the A/D circuit board will have to be changed to match that particular
,group ‘Refer to the Input wiring section for the proper switch settings.
" o ?ype “J” Thermocouple, Iron/Constantan (NIST) '
. CA “Type “K” Thermocouple Chromel/Alumel.
B~ Type “E” Thermocouple Chromel/Constantan -
~“+  Type “T" Thermdcouple Copper/Constantan
L-: TType “L” Thermocouple IrorvConstantan (DIN}
n- ype “N” Thermocouple Nicrosil/Nisit
r-13 Type “R” Thermocouple Pt 13%RBh/Pt -
S-10 Type “S” Thermecouple Pt 10%R/Pt
b= Type “B” Thermocouple Pt 8%Rh/Pt 30%Rh
G- Type "C" Thermocouple W 5%Re/W 26%Re
. P392 100 ohm Platinum (NIST 0.00352 (/Q/°C), Love Cal. 104.
1120 120 ohm Nickel, Love Cal. 105.
P385 100 ohm Platinum (DIN 0.00385 /Q/°C), Love Cal. 106.
Curr DC Current Input 0.0 to 20.0 or 4.0 fo 20.0 milliamperes.
“Volt DC Vo[t:c?e input 0.0 to 5.0 or 1.0 1o 5.0 volts.
-~==- Heserv

OSUP Zero Suppressxon Select On or OFF Only w;th Current and Voltage mput ’cypes
OFF The input range will start at 0 (zero) Input.
On The lnput range will staft at 4,00 mA or 1.00 V.

- Unit. F C or None

F °F descriptor is On and temperature inputs will be daspiayed in actual degrees '
Fahrenheit.

C °C descriptor is On and temperature inputs will be displayed in actual degreos_
o Celsius.
= nan °F and °C descriptors will be Off. Thisis only available with Current and Voltage
,  Inputs.

: drt Decimal Point Posmonmg Select0, 0. 0 0.00,0r0. 000. Ontemperaturetypemputsthls

will only effect the Process Value, SP1, SP2 AlLo, ALHi, and InPC. For Current and
Voltage Inputs all Menu items related fo the Input will be "affected. ,
0 No decimal Point is selected. This is available for all Input Types.
00 iOnedec:mat place lsavajlab!eforTypeJ K,E, T.L,RTD's, Current and Voltage
~ - Inputs
0.00 Two decimal places is only available for Currert and Voltage inputs
0.00C Three decimal places is only available for Current and Voltage inpuits.
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InPt  Input Fault Timer: Select OFF, 0.1 to 540.0 minutes. Whenever an Input is out of range,
shorted, or openthe timer will start. When the time has elapsed, the controller will revert
to a safe condition (Ouiputs Off, Fiashing Displays). if OFF is selected, the Input Fault
Timer will not be recognized {time = infinite). _

SEnC Sensor Rate of Change: Select OFF, 1 to 4000 °F, °C, or counts per 1 second period.

' This value is usually set to be slightly greater than the fastest process response
- expected during a 1 second period, but measured for atleast 2 seconds. I the process
is taster than this setting, the SEnC bAd error message will appear. The outputs will
then be tumed off. This funcfion can be used to detect a runaway condition, or speed
up detection of an open thermocouple. Use the INDEX & ENTER keys to reset.

-SCAL Scale Low: Select 100 t0 8989 counts below SCAH. Thetotal spanbetween SCALand
SCAH must be within 11998 counts. Maximum setting range is -1999 {0 +9999 counts.
For Current and Voltage inputs, this will set the low range end. Viewable only for
Thermocouples and RTD's.

SCAH Scale High:Sélect 100109999 counts above SCAL. Thetotal spanbetween SCALand
. 'SCAH must be within 11898 counts. Maximum setfingrange is -1999 {0 #8939 cournts..
For Current and Voltage inputs, this will set the high range end. Viewable only for

Thermocouples and RTD’s.

SPL  Set Point Low: Select from SCAL value to SPH value. This wil sat the minimum
SP1,8P2, ALLo,ALHi, SP1d, and SP2d values that canbe entered, I any ofthe values
are less than the SPL value, a check message will appear and the value will not be

‘accepted.

- SPH - Set Point High: Select from SCAH value to SPL value. This will set the maximum SP1,

' 8P2,ALLo, ALHi, SP1d, and SP2d values that can be entered. If any of the values are
greater than the SPH value, a check message will appear and the value will not be
accepted. . : Z

. SP1o Set Point 1 Output Terminal Assignment: Select OutA or Outb.

NOTE: Reassigning the culput terminals does not change the Hardware type
“assigned o those terminals. For single set point models, SP1o is locked to OUT A.
OutA SetPt.1outputwill bedirectedtoterminals 7 & 8 and Set Pt. 2 output toterminals
o 8 & 10. ' : ' :
“Ouitb  Set Pt. 1 output will be directed to terminals 8 & 10 and Set Pt. 2 output to

terminals 7 & 8.

'S#Ot. Set Point Output Type: Select CY, OnOF, PUL, or Ft. Fixed for Curr and Volt, the
Hardware Configuration has selected this. _
CY  Cycle Rate, Adjustable Time Proporiioning.
CY# Cyde Rate Time: Select 2 {o 80 sec.

OnOF On/Off Output. . : -
: SP#d Set Point Differentialin 1 degree or count steps from 2 degrees or counts

: tc full scale, but limited by SPL and SPH.
PUL  Pulse Time Proporiicning. '
_ PUL# Pulse Width Value: Select 1to 7.
Ft Fast Time Proportioning: Fixed at 1 sec. Time Base.
“Volt  Proportional Voltage, 0to10 V.
Curr  Proportional Current, 0o 20 mA.

S#St  Set Point State: Select dir o rE. _
dir Direct Action. As the input increases the output will increase. Most commoniy

. used in cooling processes. o :
rE ReverseAction. Asthe input increases the output will decrease. Most commonly

used in heating processes.

S#OL Set Point Output Low Limit: Select 0 to 90% but less than S#OH. This item limits the
lowest output value. Thisis useful for adding a bias to the process when needed. When
a current or voltage output is used, the standard output value is 0 fo 20mA or 0 to 10V.
if 410 20 mA or 2o 10 V is required, the S#OL value shouid be set for 20% to raise the

lowest output.
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S#OH Set Point Output High Limit: Select 10to 102% but greater than S#0L. Thisitem allows
setting the maximum output limit. This Is useiul with processes that are over powered.

SHLP Set Point Lamp: Select O on or CoFr
Oon Lamp ON when Cutput is ON.
OoFF Lamp OFF when Output is ON.

S2t  Set Point 2 type: Select Abs or dE.
ADbS - Absolute SP2. SP2isindependent of SP1 and may beset anywhere between

_ the limits of SPL. and SPH.
dE - Deviation SP2. SP2is set as a deviation from SP1, and aﬂows SP2 to retain

- its refationship with SP1 when SP1 is changed {trackmg SP2).

ALARM TYPE AND ACTION (it present)

Caution: in any critical application where fanlure could cause expenswe
product loss or endanger perscnal safety, a redundant limit controller is

recommended.

. When setiing an alarm va!ue for an absolute alarm (ALt = AbS), snmply set the value at which
the alarm is to occur. - _

'When setting the alarm value for a deviation alarm (ALI dE), setthe difference in value from’
-the Set Value (SV) desired. For example if a low alarm is required to be 5 degreés below the
- SV, thensetAlLLoto-5. if a high alarm is required 20 degrees above the SV, then setALHito
_ +2O itSP1is changed the alarm will contlnue to ho[d the same relationship as originally set.

o The foHowmg dnagram shows ihe action and reset functzons for both absoiute and deviation

. -alarms.

" ABSOLUTE ALARMS _ DEVIATION ALARMS

S SR

High Alarm

.Low Alarm

High and Low Alarm .

. When “Alarm Power Interrupt” ALPi is programmed ON and “Alarm Reset" is programmed for :
Hold, the alarm will automatically reset upon a power failure and subsequent restoration if no
alarm condition is present _

I “Alarm Inhibit” ALiH is selected ON, an alarm conditionis suspended upon power up untitthe
“process value passes through the alarm sst point onice. Alarm inhibit can be restored as if a
'power up took piace by pressing together the INDEX and ENTER keys for 5 seconds.

' Warmning: Resettinga high alarm inhibit will not allow an atarmio oceurif the
Process Value does not first drop below the high alarm setting. Do notuse
the Alarm Inhibit feature if a hazard is created by this action. Be suretotest
all combinations of high and low alarm inhibit actions befora placing control

into operation.
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The fo!lcwing Secure menu items apply only to the alarm.

AL

ALt

Alarms: Select OFF, Lo Hi, or HiLo.

OFF  Alarms are tumed OFF. No Alarm menu ftems appear in the Secondary and
Secure menus.

Lo Low Alarmn Only. ALLo appears in the Secondary Menu.

Hi High Alarm Only. ALHi appears in the Secondary Menu.

HiLo High and Low Alarms. Beth share the same Alarm Relay output,

Alarm Type: Select AbS ordE. .
AbS - Absolute Alarm that may be set anywhere within the values of SPLand SPH

and is independent of SP1.

- dE Deviation Alarm that may be sat as an offset from SP1. As SP1ischanged the

ALrE
ALP;
ALIH:
- A’LSt
CALLP

Alarm Point will frack with SP1.

Alarm Reset Select OnOF or Hold.
OnOF Automatic Reset.

'Hold Manual Reset. Acknowiedge by s:muitaneously pressingthe !NDEX & DOWN

ARBC}W keys for 5 sec.
Alarm Power interrupt: Select On or OFF,
On - Alarm Power Interrupt is ON. -
OFF  Alarm Power Interrupt is OFF.

-Alarm Inhlb;t Se!ect On or OFE.

©On ~ Alam Inhibit is ON. Alarm action !S suspended uniil the process vaIue first

enters a non-alarm condition. -

LOFF Alarm Inhibitis OFF.

A!arm Output State Select CLOS or OPEn
'CLOS Closes Contacts at Alarm Set Point.
OPEn Opens Contacts at Alarm Set Point. :

Alarm Lamp: Select O of or OoFE

- 'Oon Alarm Lamp is ON when alarm contact is closed.

OoFF Alarm Lampis OFF when alarm contact Is closed.

Alarm Loop Break: Select On of OFF
.On - Loop Break Condition will cause anAlarm Condmcn
OFF LDOp Break wilt not affect the Alarm Cond;ison

| :The followxng Secure menu :tems appiy only o Ophons They may not appear in your control

SPSA

E‘I_:AUci'

Set Pcmt Select Actwn (948): Select rE or Int.
E Remote (external} selection of active set poirtt value.
Int Internal selective of active set point vafue

Control Address {(892); Set from 1 to FF. This number {hexadec:ma, ba.se 16} must metch
.theaddressmmtberusedbyﬂrehostoompufer - _

Cormmurtications baud rate (892): Select 300, 1200 2400, 4800, 9600, 18.2, 28.8, or 57.6.

" This number must maich the baud rate usedby the host computer. ’Iﬁedamfonnarr.ssmts

' IstoprtNopanty

CFLt
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NoActwltyTYmer(QQz} Select OFF to 95. If arumnber is set, the control will expect ciccess by
the host computer. If no access is detected within that time, themnﬁolunﬂmdmrememnr
CHECIarEarﬁgotoﬂzesetpoM:mﬁ:atedbyCFu ,

Communication Fault Mode (992): Seiect 1or2. 1= OnConvnumcaf:zonfaultuseIocalSet
Pornt. 2 = On Commurications fault use CFSP,




DIAGNOSTIC ERROR MESSAGES

- SP1,8P2, and :
DISPLAY MEANING ALARM CUTPUTS ACTION REQUIRED
UFL  {UnderfoworCverfiow: Pro- | Set peint outputs | Input signals may nermally go above
or cess value has exceeded active or below range ends. If net, check
OFt.  |input range ends set by | Alarms active |input and correct.
-~ {SCAL or SCAH. )
UFior CRLwillsequenceio | Set point outpuis |To reset use the INDEX & ENTER
display ene cf these mes- inactive keys. When InFt (input favit imer) has
sagesifthe InPtissetfora} Alarms active | been setforatime, the outputs will be
7 time value, ' ‘ tumed off after the set time. Setting|
pAd  {For RTD, CURRENT, or the time to OFF causes the outputs fo
InP  [VCLTAGE inputs; input &r- remain active, however UFL or OFL
, rorhascecured. ForTHER- will still be displayed.
OPEn  |MCCOUPLEinpuisthermo- Correct or replace senser. To rese’{
InP - |coupleis cpen. use the INDEX & ENTER keys.

i LOOP |[The sensormay be defec- | Set point cutputs |Cerrect or replace sensor, -or any| .
“bAd = hve hesteruseopen,heater | inactive glement in the control locp that may
- - .|open orthe find powerout- | “Alarms active | have failed. To reset use the INDEX &

put device ishad. o ‘| ENTER keys, or press the ENTER Key
i while in the LPBr menu itam.
SEnC |Sensor rate of change ex- | Set point outputs | Check the causa. The value setting
bAd  |ceeded the programmed inactive may betoo slow forthe process, orthe
: Jimits set for SEnC. Alarms active  {sensorisintermittent. Toresetusethe
- : : INDEX & ENTER keys. '
- #H5% |Area appears if. the | Set point outputs |Correct the ambient temperature
ArEA  {controller’s ambient tem- active condifions. Ventilate the area of the| -
perature nearsspeciication | Alarms active - { cabinet or check for clogged air filters.
|ends,-5°C{+23°Fjor+50°C. :
(+122°F).
“{blank) |Area 'appears if - the | Set point outputs [Correct the ambient femperature
- ArEA  |controller's ambient tem- inactive conditions. Ventilaie the area of the
perature exceedsspediica- | Alarms active | cabinetor check for clogged airfilters.|
tion ends, -16°C (+14°F) cr - To reset use the INDEX & ENTER
+55°C (+131°F). keys. '
- CHEC |Check calibration appears | Set point outputs
- CAL |esanaftemating messageif active
the instrument calibration | Alarms active
nears folerance edges.
Check caloration appears | Set point outputs :
zs a flashing message ifthe inactive Remove the instrument for servics
instrument calibration ex-| Alarms active  jand/or recalibration. Toreset use the
ceeds spediication. INDEX & ENTER keys.
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' SP1, 5P2 AND
DISPLAY MEANING ALARM OUTPUTS ACTION REQUIRED
No displays | Both displays are blank. | Set points inactive | Checkthatthe powersupplyison, or
lighted |instument may not be| Alarms inactive | that the external fuses are good.
‘ getting power, orthe sup- :
ply voltage is too Jow.
FAIL  |Fal fest appears upon| Set points inactive | Press the INDEX key to display.the
{ESt power up if the imemal| Alarms inactive | following messages: FACt dFLt:
: diagnostics detect a fai- Memory may be corrupted. Press
ure, This message may -{the ENTER key and the DOWN
oceur during operation if ARROW key to start the factory
afailure is detected. Dis- default proceedure. Re-check
- | plays flash. controller programming. bAd A-d:
TheA/D boardisbad, refumtofactory.
-{ rEt FACt: Can not recover from
error, retumn to factory for service.
- CHEC | The difference between] Set points inactive | Program parameter within the
SCAL |scaelowandscdlehigh| Alarmsinactive | allowed count range.
- or . |isprogrammed for more : : B
|...CHEC |than 11,998 orlessthan]
| :SCAH "} 100 counts durng pro-
a | gramming of the vokage
s or current ranges.
'CHEC SP1, |One or more of these| Set points inactive | Checkihateach ofthe setpoinisare
CHEC #3P1, | messages will appear| Alarms inactive | within SPL, SPHrangs, orreprogram |
CHEC 8P1d, { upon power up if any of SPLand/or SPH valuestobeator
-GHEC SP2, |these set paints or differ- beyond the set points values found
CHEC SP2d, | entials are set ouiside of in error. Do not exceed the range
CHEC AllLo, | the SPLorSPHvalues,or ends {SCAL or SCAH).
' CHEC ALHj, | the range ends (SCALor}’ ’
or  |SCAH). o
CHECCFSP |
CHEC | Thismessageappearsat| Set points inactive Correct the SPL or SPH values by
SPL power up if SPL or SPH|  Alarms inactive | programming new values.
or values are programmed | CAUTION: The old values are
CHEC | aboveorbelowthe range retained when these messages
SPH ends (SCAL or SCAH). appear during set point
' This message alsc ap- programming.
psars if one or more sat
poirts are set above or
below SPL or SPHduring
normal programming.
CHEC POL | This message appears if] Set points active | Correct the POL or POH by
or the POL or POR values|  Alarms active | programming new values.
CHEC POH |are incorrecily pro-
granmed.
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CONFIGURATION MENU

DO NOT ENTER THE CONFIGURATION MENU UNLESS YOU HAVE BEEN
INSTRUCTED TO BY ANOTHER PART OF THESE INSTRUCTIONS.
INCORRECT ENTRY OF DATA IN THE CONFIGURATION MENU MAY
PREVENT YOUR CONTRCL FROM OPERATING PROPERLY.

if re-configuration is required, follow the instructions below.
The Coniiguration Menu is used to quickly configure the instrument. The configuration for
your particular model is shown on the Model / Serial label located on the top of the

instrument housing. Alabel found inside on the right printed circuit board only shows the
hardware configuration and options. '

The numbers Show_n are defined as follows:

I—Hardware -I {—- Options

Mc‘s_del 1S-DD[:[~—[ -]

r-—_— rConﬁgUraﬁ_on |
0O0ooon

Input Type —— J | Le—— Alarm State
Temperature Descriptor L—————— Alarm Action
SP1 & SP2 Action — Alarm Type

 The. Ha-rdware-_cqnﬁgmaﬁon code must not be changed as it defines the hardware for the
‘specific instrument. All gther configuration may be altered if necessary. It is important that
the codes be correctly entered in order for the instrument 1 function properly. If an invalid
code number is entered for a particular configuration item, it will not be accepted and the
old configuration code will be retained.

To re-configure: -

1. At power up, simultaneously press and hold the INDEX & ENTER keys while the lamp
test or self test is displayed. Hold the keys down until Hrd1 appears. A dash appears

. inthe upper display.

2. Press the INDEX key to advance through the menu fiems. Pressing the INDEX &

- DOWN keys smu!taneously will back up to a menu item. Stop at the menuitem you wish

fo.change.”

3. Pressihe UP or DOWN key toselect the desired Configuration Cede from tne foi!owmg

chart. .

Press ENTER to retain.

. Press INDEX to advance.

If you do not want to retain the re-configuration, this is your last chance to returnto the

old configuration. Press ENTER at AcPt ho to exit and retain the old configuration.

snm.#
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CONFIGURATION CHART

Do not change Hrd1, Hrd2 or Hrd3 to codes different from those on the controller
labels. Codes in boldface type indicate factory defaults. See FACt dFLL.

DISPLAY

MENU ITEM

CONFIGURATION CODE

-Hrd1

Alarm Hardware

0=NO 1=YES

 Hrd2

Qutput A
Hardware

1=8SRLOGIC 3=RELAY/LOGIC 5=CURRENT -
2=LOGIC/SSR 4 =LOGIC/RELAY 6 = VOLTAGE

Hrd3

Output'B
Hardware

0=NONE - 2=LOGIC/SSR 4 = LOGIC/RELAY
1=8SSRLOGIC 3 =RELAY/L.OGIC ' i

1 OPt1

Option
Hardware

942 = Fuzzy Logic Software

936 = Process Ouiput * 937 = Isolated 0 to 20mADC (Moritor)

948 = 4-Stage Set Point 992 = Serial Communications
If numnber flashes, option is NOT selected. Press ENTER 1o -

select (number will not flash).

CnF1

Input Type

Ot=d71° 10=L0.1° - 19 = RTD 1° (NIST)

02=J01° 11=N1° 20 = RTD 0.1° {NIST)
03=K1° 12=N0.1° . 21 =RTD1°Ni

04=K01® 13=R1° 22 = RTD 0.1° Ni

05=E1° 14=S1° 23 =010 20'mA
06=E01° 15=B1° 24 = 410 20 MA
07=T1°. 16=C1° 25 =010 5 VDC
08=TOf® 17=RTD1°{DIN}) 26=1to5VDC
09=L1° 18=RTD 0.1° (DIN)

‘CnF2

Temperature
Descriptor

" 0=NoDescriptor 2 = Degree C
- 1=DegreeF

| cnF3

SP1 and SP2
Action

0 =SP1 = Ouiput A, rev. act. (Single set point Models)
{1 = SP1 = Quiput A, dir. act. (Single set poirt Models)

- 2=SP1 = Quiput A, rev. act.; SP2 = Output B, dir. act.

3 =8P1 = Qulput B, rev. act.; SP2 = Cutput A, dir. act.
.4 =8P1 =CulputA, dir. act.; SP2= : Quipust B, rev. act. -
5=S8P1 = Ouiput B, dir. act,; SP2 = Quiput A, rev. act.
6=S5P1 = QutputA, rev. act.; SP2 = Ouput B, rev. act.
7 = SP1 = Culput B, rev. act,; SP2 = Qutput A, rev. act.
8 =SP1 = QuiputA, dir. act.; SP2 = Cutput B, dir. act.
g = SP1 = Qutput B, fir. act.; SP2 = Output A, dir. act.

CnF4

Alarm Type

0= No Alarm 4 = Deviation Low Alarm
1 = Absolute High Alarm 5 = Absolute High - Low Alarms
2 = Deviation HighAlarm 8 = Deviation H;gh Low Alarms

3 = Absgclute LowAJarm

CnF5

Alarm Acﬂon

-0 =NoAlarm 4 = On - Off with Inhibit
1=0n-Off 5 = Manual Reset with Inhibit
2 = Manual Reset with Power Interrupt -

3 = Manual Reset without Power Irterrupt

CnF6

Alarm State

0 =NoAlarm 3 = Close at SP, LED off

1=Cioseat SP,LED 4 = Open at SF, LED off
flashing

2 =0penat SPLED flashing
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CONFIGURATION CHART, CONT'D.

DigPLAY! MEMUITEM CONFIGURATION CCDPE
Acet Acesrt ro = Retzin cid Configuration. Prass ENTER i exit
-Configuration | YES =Accept Configuration. Press ENTER to exit.
id ## Factory Identification. Not for customer use.
FACt . Faciory cefault. Defaulis Configuration fo factory codes shown in
dFlt | beldface type inthe chart above,

Warning: The Hardware Configuration will te cleared |-
and must be re-entered using the Harcware Configura-
ficn cocle feund onthe Medel/ Serial label lccaied onthe
*) fop of the instrurment heusing. The cenfiguration menu |-
cannotbe exiteduntilvalid Hardware codes are ertered.

If factery default is cesired, simuitanecusly press the ENTER &

COWN ARROW keys.
Input Ranges
Thermdcouple Types
' - Typedorl Type K Type E Type T
input Type o ren- Chromel- Chromal- Ccpper-
- Constantan - Alumei Canstantan Constantan

- .| 1°F | 10010 +1600 | -2001to +2500 .| -100t0 +1800 | -350t0 +750
Temperature | qo¢- | -73t0+4871 | -129fv'+1371 -73 10 +982 -212 10 +398
Range & Unit | g oF 1100.0 10 +690.0 |-150.0 to +990.0 {-100.0 to +390.0 {-150.0 to +750.0
| of measure g 10 |-73.0104871.0 [-129.0t0 +850.0 | -73.0 10 +882.0 [-212.0t0+398.0 |

Type R Type 8 Type B Type C TypeN .
PT 13% RAH- PT 10% RH- PT 6% RE- W 5% RE- Ni Cro Sil-
- PT . . PT PT 30% RH W 26% RE - NES
Ternperature | 1°F - 0103200 0 to 3200 +75to +3308 0 to 4208 -100 to +2372
[Range&Unit| 1°C } -17i0+1760 -17 to +1760 +24't0 +1820 -17 to +2320 -73 to +1300
of measura |0.1°F | - - - - -100.0 to +850.C
jo.1°C - - - - | -73.0 t0 +950.0
RTD Types . L .
- 104 Chm Platinum | 100 Ohrn Platinum | 129 Chm Nickel
0.00385 DIN Curve 1 0.00392 NIST Curve| Love Cal 105
Love Cal. 106 Love Cal. 104
- Temperature | 1°F 32810 +1607 |- -328to +1607 -112 to0 +608
Range & Unit | 1°C -200 to +875 -200 to +875 -80 to +320
of measure | 0.1°F ] -T190.0 to $90.0 -190.0 to 990.0 -112.0 to +608.0
= 0.1°C | -180.0t0 +875.0 +150.0 to +875.0 -80.0 to +320.0

Current and Voitage Types 0 to 20 mADC, 4 to 20 mADC, 0 to 5 VDG, or # % 5 VDC;
scalable from 100 o 11,999 counts with adjustable decimal point placement.

19




SPEC!FICATIONS

Se!ectable Inputs: Thermocouple, RTD, current or voltage.

Input impedance: _ o
Thermocouple = 3 megohms mm:mum RTD current = 200 pA.
Currert = 249 chms. - Voltage =5000 ohms.

Set Point Range: Seleciable.
Dispiays: Two 4 digit, 7 segment 0.3" high LED's, PV red SV green.
Control él;c[;mn Reverse (usually heating), Direct (usually cooling) seleciabie for single or dual set point
mo:
‘Proportional Band: 6 1o 5000 °F or equwaJent °C for temperature inputs. § to 9980 counfs for cunent or
voltage inputs.
Reset Time (Integral): Off or 0.1 10 80.9 mirutes.
Rate Time (Detivative): Off or 0.01 to 82.99 minutes.
Cycle Rate: 2 to 80 seconds, _
Approach Rate: Off fo 89.99 minutes, : '
On- Off Differential: Adjustable 1° F o full scale in 1° steps (equ:va]ent °C) ori oour:i'to fullscalein 1 count
. steps for cumrent and voltage inputs.
A]arm On - Off Differential: 2° F or equivalert in °C, or 2 courrts
© Accuracy: 30.25% of span, +1 least significant digit.
‘Resolution: 1 degree, 0.1 degreg, or 1 count. -
Line Voltage Stability: +0.05% over the supply voltage range.. '
“Temperature Stability: 4uVAC (2.3 UVPF) typical, 8 LIVFC (4.5 pVoF) maxdmum. -
Comrmion Mode Rejection: 140 db minimum &t 60 Hz. -
Normal Mede Rejection: 65 db typical, 60 db 'at 60 Hz.
isolatmn Relayand SSR ouipuis are isclated; Current, vottage, and logic outputs must not share common
‘groundSwiththe input. .
-Supp!y Voltage: 100 1o 240 VAC, noml., +10- 15%, 50 fo 400 Hz. single phase; 132 to 240 VDC; nom, +10
. -20%: This applies fo the instrument power only.
Power Consumpiion: 5VA maximum.
Operating Temperature: -10 1o +55 °C (+14 0 131 °F).
Storage Temperature: -4C o +80.°C {-40 to 176 °F). ,
Humidity Conditions: 0 fo 90% up 1040 °C non-condensing 10 fe 50% at 55 °C non-condensing.
Memory Backup: Non—volaﬁle memory. No batteries required.:
-Control Output Ratings
- 1. 8SR, SSA@ESO VAC at 25°C. Deratestm 2SA@E5°C.
- 2. Relay, FormAcontact (SPST), 3A@ 250 VAC resistive; 1 SA@ 250 VAC ;ndu"hve Pilot Duty Raﬁng'
. 250VA,ZA@125VACor i A@250 VAC. - -
o 3, Alarm Relay, Form A contact (SPST). Same rating as control refay (2} above._
" . 4. Current { non-isolated), 0 to 20 mA across 600 ohms maximum. S
5. Voltage {non-isolated), 0 o 10 VDC across 500 ohms minimum.
6. Lagic (norHisolated), 5 VDC @ 25 mA.
Panel Cutout: 45 mm x 45 mm (1.775" x 1.7757).
" Depth Behind Mounting Surface: 115.3 mm (4.54").
. Weight:227 g (8 oz).
- ‘Agency Approvals: UL E83725, CSA LR401 25,
Front Panel Rating ( for indoor, non-hazardous lo\,ahons) Meets UL 2, 3R, 35, and 12 raizngs

'LIMITED WARRANTY

Love Contmls Corporation warranis to the Buyer that any equipment soid will b free from dcfe#& in material or
workmanship: If, at any time within sixty (0) months after shipment of 1600 Series Conirols or within three (3) monihs
after shipment of thermocouples, or other assemblies or parts, the Sefter is nofified of such defect and the defective
‘item Is refurned 1o Seller by Buyer, transportation prepaad for examinafion, the Selierwsli at his option, either repair

-or repla"e the defective items. -

This warranty shall be effective only if installation and maintenance is in accordance with Sellers instructions and the
defect is not caused by shipping damage, misuse or abuse by the Buyer. There are no other warraniies, written, oral,
or implied. The lizbility of the Seller is hrmted to the repair o replacement of fe defective item as above set forih.

items which wear or are perishable by misuse are not warranted. Thes inciude, but are not fimitad to, fe.ays contact
- points, lamps, LED's, load SCH's, SSR's and triacs.
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’!;1

If you require any assistance, or have specific-questions,
please call us. ,

° 1-800-556-3484 (US and Canada)
Between 8:30 am and 6:00 pm EST.
(in Rhode Island, 434-1680)

Fax: (401) 431-0237

. United Kingdom
Ring free on: 0800 585 733
Telephone: {01582) 29444
Fax: (01582) 451184

" EFD inc., 977 Waterman Avenus, East Providence; Rl 02614-1378 USA -~
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2/ Introdugtion

Iniroduction

Each EFD dispense valve is thoroughly tested and inspected piicr to
shipment. To cbialn the maximum performancs of these ﬁnevalves please
read through these insiructions.

7250

The 725D is & pision type, precision dispense valve; manufaciured to the
highest standards of quality. Each part is finished to exiremely close
tolerances. The piston action provides a sfight pull-back at the end of the
dispense cycle for positive material cutoff,

The 725D is simple to use and will operate many millions of cycles without
maintenance, except for normai purging.

725DA

The 725DA is identical to the 725D except for the precision adjustable
piston stroke. This unigue adjustable stroke provides addiffonal flow
control and also allows ﬁne—tunmg of the pull-back amount when making

. very sma]! depesiis.

This manuai will reter to the 725D in aﬂ cases, except where Ihe parts or
operation is pertinent to the 725DA exclusively. .

' Specrflcatrons

 Piston: Hard-coated aluminum
Spring: Stainiess steel -

F!uid m!et thread. 8 NPT female
- Output thread- 1/4 NPT female

- Output variation: + 2.0% nominal.
' Diaphragm lifer 5x 108nominal

R -Alrmput 10—32 mtemai thread

'Valveseal{diaphragm. FDA—approved UHMW polymer

Air| pressure requ:red 70 10 90.psi (4.810 6.2 bar)
- Maximum fluid pressure 100 psi (6.9 bar) ‘

' ?25 S@rses _ - 725D
Cyilnder !mli Hard-coated aluminum ‘Size: 4.220" length x 1.120" diameter
Fluid chamber and cap: .~ - ' {107.2 mm x 28.4 mm)
. Hard-coated aluminum (op’uonal s*talniess stesl) Weight (less fittings):

725D: 6.5 0z {184 grams)
725D-88:. 9.5 oz (265 grams)

Minimum mounting center digtancer 1.130" (28.7 mm)
T25DA

Size: 5.200" length x 1.160" diameter ..

l\oﬂou:rtting i;roeleu e(n ) 1{8 ;(PT f:mz;e; biind hc[li (152.1 mim x 29.5 mm)
- Uperating frequency: Exceeds 400 per minute . “Weight {less fittings):

725DA: 8.0 0z (227 grams)
725DA-SS: 11.0 oz (312 grams) .
Minimum mounting center distance: 1.165" (29.6 mm) .

Note: Specifications and technical details are subject
{o engineering citanges without prior notificaticn.
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4/ Deseription

Description

The exterlor components are lts’ted in the ilustration to the left. (Referto
page 8 for the 725DA exterior view.) The exploded views forthe 725D and
725DA arg ‘shown on pages 15 and 186.

Each valve isshippedwitha#21 86 poiypropylenenp adapter installed. The
- inpuit fitting for the supply line is specified at the time of order.

Thie 5+t air hose, with male quick-connect fitting, is installed on the valve.

The output thread size is 1/4 NPT and accepts 1/4 NPT metal or plastic
no_zz!es with the #2186 tip adapter removed.

intemally, the valve chamber Is sealed {rom the alr-actuated pision and
cylinder by a UHMW polyethylene diaphragm. [nthe unlikely eventthat the
diaphragm ruptures, fluid will exit through the drain hole in the cylinder
body. '

~ Using the 725D valve is easy and requires no special techniques. How- .

aver, 1o avoid difficulties, and to maximize the effectiveness of this valve,
pleasa carefully read the operating instructions on the following pagss.

filustration (A) shows the valve
‘closed. Hustration (B) shows
the seaiing head @ cpen and
the diaphragm seal @ slightly
deflectad.

/

'How The Valve Operates

"“The 725D is a normally closed, fail-safe valve. With no input air prassure,

the fntemal spring holds the sealing head closed, preventing liquid flow.

lnpu’e air pressure at 70-90 psi (4.8-6.2 bar) forces the internal piston @ to
move, causing the diaphragm seal @ to defiect and the sealing head @ to
open and permit liguid flow. When the input air pressure exhausts the
Sea!mg head c!oses stopping the liquid flow.

By using a UHMW polyethy!ene diaphragm seal @, no shaft seals or sea!‘

-adjustments are required to isolate the fluid from the piston cylinder.

_The amount of fluid disbehsed willdepend on the time the valve is open, the

viscosity of the fluid, the "air pressure in the liquid reserveir and the :

B dispensmg ﬁp saze
The725D canbe operated inany posfﬂon without aﬁectmg the dispensing

characteristics. Vibration has no sffect on performance. The valve canbe

- moved in and out of dispense positions (such as on a recycling cylinder) at
high cycle speeds without affecting the dispensing performance. )

' Becatise the diaphragm seal area is larger than the sealing head area,

increasing the pressure of the incoming fluid causes a tighter seal,
preven‘nng any tendency to leak under higher pressures.

‘The unique design of the 725D valve, with slight "suck-back” at the end of
. the dispense cycle, provides extremely fast cycle rates with closa cutput

folerances.
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14 [ Maintenanes and Cleaning

Malntenance Tocls: Maintenance and Cleaning
1/8" Hex wrench ' Frst followthese precautions to avoid the need for any majordisassembiy

andmaintenance. Fornormal ciganing, purge the valve with an appropriste

1/4" Flat tip sorewdriver
soivent. Please notethatcleaning can be accompiished without d[smoum-

3/8" Box wrench “ing the valve.
7/8"Openendwrench | 1. A[ways operaie the valve at an air pressure beiwesn 70 psi and 90 psi
* 10" Adjustable wrench {4.8-6.2 bar).

Mote: Cperation at less than 60 psi orevenis Tuil cpening of the

1/8" NPT male pipe ot rod
sealmg head and can cause mcans:stent deposits.
2. Maximum mpu’t fluid pressure is 0 ps: (6.2 bar).
! l ' 3. Alteruse, immediatsly purge with appropriate flush material or solvent.
) . Routine cleaning is the best methed io aveid mors complex
) maintenance.
Piston 4. Periodically, depending on thé type of fluid being dispensed, the sealing
) Annﬁlar - head, chamber cap and valve chambér should be removed and . -
Ri ) thoroughly cleaned to prevent harmiul buildup of solidified fiuid,
fﬂg : ‘ﬁ' E_J_iaphragm i : ) ) . : :
Shaft T ;
© 725D assembly of pision, . _

* diaphiragm and shaft.

#72530:
Air Cap, mcludes ‘O-ring (Buma M)

#T25304: O-ring only
- -.'#72531  Shaft Locking Screw

STEP 1: To Thoroughly Clean Valve Chamber

MNote: For the 725DA only, set stroke adjustment to the full open
position (two complete rotations). Refer 1o illustration on page 8.
Stroke adjusiment must stay open throughout reassernbly

. #72532:
. A:r Psston, includes G—rmg (Buna M)

# 2532A O-ring oniy )
#72533: Thrust Washer

’

" A. Remove tip adagter.
_ B. Remove chamber cap, using a wrench.
#72534: Spring : C. Remove sealing head, using a screwdriver.

D. Putrod in'threaded mourting hole or_ﬂuid feed inlat hole and, witha
" wrench on flats of air cylinder body, turn fo loosen valve chamber.

E Remove valve chambér. {Do not loosen or remove the shait.)

4

 §72535: Bir Cylinder Body

'F. Clean valve chamber with appropriate solvent. Itis not necessary to
‘remove the dzaphragm seal unjess it is to be replaced.

Wrench Flats' —i

#725236: Diaphragm -w
- B Note: The diaphragm canbe carefullywiped ciean. Donot usesharp

725D #7257 Shalt | _Instrument, as damage to diaphragm may result..
Exploded : = o ST
| View . To reassemble :
Shoulder A" _ . G. Apply thin film of lubricant on ¢houlder "A™ (see lustration at feft).
#72538: Vaive Chamber O Screwon valve chamber andtighten approximately 15-20 foot pounds.
72538-85: Stainless Steel ’ . . :

@ s-s Va;?;“ceﬁiméi‘i) - . H. Reinstall sealing head and tighten screw.

#72539: Sealing ‘Head with Screw . e o e '
472543 Chamber Cap, g l. Reinstall chamber cap and tip adapter.

includes C-ring Viton
#72540A: C-ring only [%
(#72545-95 Stainless Stesl
gl

#2186: Tip Adapter




16/ Replacing Seallng Head or Diaphragm

_ #7530 [T
Alr-Cap, includes C-ng (Buna N) lﬁg
#72530A: O-ring anly %
#72559A; Shaft Lacking Screw D
H#72555: I'I— 0

_STEP 2: To Feplace Sealing Head

When ihe sealing head becomes worn, replace by following STEP 1, A
through C. Reassemble in reverse order.

A PlStDl'l. mcludes Q-ring (Buna M)

‘ #72532A: O-ing anly

#72550A: Air Cylinder BodyAssembly

T25DA
Expiloded
View

#72634: Spring %

Wrench Flats
. #72536: Diaphragm |

#72537: Shaft

7 shouldermAn ]
#72558A.Va1veChamber )

(#72558}-88 Stainless Steel
e Valve Chamber) ~
#72557 Seal'tng Head with Screw

) “#72543 Chamber. Cag,

© - inclides O-ing Vitan - %

#725404; Orring ondy

| {#72542.5S Stainless:
| ‘SteetChamberCap - _J

STEFR 3: To Replacs Diaphragm
A. Remove the pérts described in STEP 1, A through E.
B. Remgve input air hose {ltting from air cap.

€. Insert1/8" hex wrench through the air inlethole in the cap and back ot
the shaftlocking screw, two turms. Using the hexcnthe shaft, unthread
the shaft and remove the shaft and diaphragm.

D. Placeanewdiaphragm agains’tthé cylinder body. The convex annular
ring on the dlaphragm should be away irom the cyimder body. (See
page 14.)

Mole: Donotapply iubricantto the comac’t surface of 1he cylmder .
body and daaphragm. : .

Reinsertthe shaftusing alight coat of lubricant on the threads and then

tighten the shaft sufficiently (approximate forque value or 15 inch

pounds) o provide a tight seal of the diaphragm, butnot so excesswe!y
.. tight as fo cause the diaphragm material to extrude.

. E. InSert 1/8” hex wrench through the air inlet hole and tighten the shaft

- locking screw as tightly as possible while holding the hex portion oﬁhe
d:aphragm shait.

F. Instail the afr hose fitting.
G. Comptete reassembly STEP 1, Gihrough L

#2186: Tip Adapter

. STEP&: To Replace or Lubricate Piston O-r!ng
“A. Remove parts following STEP 1 Athrough Eand STEP 3 Bthrough C.

B. Unscraw the air cap from the air cy!mder bedy, using a wrench.
C. Removes ths piston and spring. '+

- Note: The stroke -adjustment ring on the 725DA air cylinder
assembly is not removable. If this assembly requlres repair, it
must be returned to EFD. :

Clean all parts; rep[ace O—nngs as required.

E. Lubricate C-tings, spring ends, air cylinder wali and {wo nonrotahng '
pins on piston, preferably with an O-ring tubricant.

]

F. Reassemble the spring, pl'é’ton, shaft locking screw and air cap.

Note: Two nonrotating Studs onthe piston must be mated with the
alr cap before threading the air cap-into the cylinder body.

G. Tighten the air cap into body {8-10 oot pounds of torque).
H. Reinstall the diaphragm STEP 3, D through G:




Five Micron
Friter Regulator
{#2000F755)

VALVEMATE™ 7000

8/ Setup Schematlo

Pressusized
Reservoir -
1, 3.8 or 19 liter

1 Matenal
| === Constant Air
‘=== Puised Air )

% T:pAdapter .
chle W mspensmg Tp

-

Setup

Mountthevalve onthe helder rod®@ using the 1/8 NPT blind hote. Any other
‘mounting fixture should grip the valve around the air cap @ only.

Install the fluid mlet ﬁttmg @ in the 1/8 NPT ﬂmd mlei port.

'!

" 'Referto the schematic on page 6.and to the EFD Dlspense Valve Systems .

F’nce L!st for proper fi ttmgs and feed hose.
Connect the l:qmd reservolr hose @ 1o the ﬂund intet ﬁttmg @

_Connect 11he control air hose @ to avalve contr_oiler ar.other pneumaﬁc

switch that is 1o be used to control the ON time of the valve. (Refer tothe
EFD VALVEMATE™ 7000 or 7020 operating manual, if ppropriate.)

The liquid resarvoir (cafmdge pressure tartk) must be pressurized. How

.much pressure depends en the size of the deposit you requzre and the

\nsccsrcy of the fluid you are dlspensmg

Forexample small deposits of a low? vascosny ﬂwd may requ:re only2 105
psi (0.1-0.3 bar). High viscosity fluids require higher reservoir pressures.

Gonriectan appropriate size dispensing fip® to the output adapter®. The

" standard fitting. accepts EFD- Safety Lok™ dispensing tips. - Uss small

diameter tips (21 to 22 gage) for low viscosity liquids. - Use larger hps {15
1020 gage), tapered fips or nozz!es for more viscous fluids. :

(Setup continues on page 8.)




8/ Setup

With the valve controfler set up and conneciad to the valve, and the liquid
reservoir cormnected to the valve, procaed o fill the reserveir.

CAUTION: Always ireat a pressurized reservoir with respect, and check air
gauge to ensure pressure is at zero. hefore opening.

Cn al EFD tanks, thers is a pfassure relief valve that should be acﬁirateé
before opening ihe iank io ensure that afl pressure isbled off. - :

After ﬁllfh’g, check fo be certain the reservoir is sealed.

Eefcfe';areceeding, check the following:

1. Be sure all the connections are fight.

2. Pressurized reservoir is wiihin normal limits. For low viscosity liquids,
start with a pressure between 1 and 5 psi (0.07-0.34 bar.)

3. Be sure the air pressure to the 725D is a minimum of 70 psi and does
not-exceed 90 psi (4.8-6.2 bar).

4. 1 usmg the 725DA, open the stroke adjustment one complete fum.

Open the valve with an airpulse long enough to fill the valve and start liquid
flow. Then, testthe dispensed amount with a nominal ime setting. Iif more
: L ) o or less liquid is required, increase or decrease the liquid reservolr air
725DA,Sm.ke Adusiment pressme change the opentime or substiiute ad;ﬁerents:ze dlspensmg ’np

If you have any questions at this peint, please call us. In the U.S. and
~ Canada, 1-800-556-3484. (Between 8:30 am and 6:00 pm EST.) Inthe
UK., ring free 0800 585 733.

]

» Fluid Compatibility
The 725D dispense vaive is chemically compa’nb[e with most ﬂu:ds used in
assembly aperafions.
The unique diaphragm and sealing head arég made of BHMW polyethylene
which is highly resistant fo a broad range of solvents, acids and reagents.
The 725D valve chiamber is made of hard-coated aluminum with Opi;ona]
stamless steel available. .
E ' _ 'Comménly dispensed fluids include: _ _ %
Adhesives Glues ' Potting Compounds )
Cements Greases Reagents - _ _ i
_Conformal Coatings  Heat Sink Compounds  RTVs : £
Dampening Fluids Inks Silicone Greases
Dopanis Lacquers Silicone Lubricants 3
© Electrolytes Lubricanis - Sclder Masks
Epoxies . Qils : Thick Film Pastes

Particle-filled fluids are considered to be conditional based on particle
. mesh size, abrasion and separation rate. The particle size and abrasion :
aifects the valve seat performance and fife. Materials that separate will clog,
the valve. Examples of conditional fluids are filled epoxres braze pastes,
sluries and glazing frits. :

Fluids that are not recommendad for use with the 725D valve includs
anaerobics, cyanoacrylates, sclder pastes and UV cure adhesives. EFD
provides specially designed valves and air-powered dispensers for these
applications. Please call us for more information rngard:ng your speciiic
fluid and assembly requiremenis.

)



Fiuld Flow myaac'nnd

g7 10 2030 e 50l.e 0 80
. Resarvoir Pressure-BSt -

- 725D and 725DA Fiuid Flow -
Free flow of water, oit and petrolatum
through 725D and 725DA with tip adapter
and no fip:

Jubricants to small machine parts, ball bearings or assemblies.

10/ Dispensing Specific Fiuids

Dispensing Specific Fluids

Low Viscosity Fluids
For dispensing volumetric amounts, adjust reservoir pressure, pulse fime,
and use appropriate fip to provide required fiow.

High Viscosily Fluids

Forlargs volume deposits of viscous fluids, use high reservourpressure (up
10 90 psi, 6.2 bar) and a large flow capacity nozzle or tapered’ap Usetime
conirol io make final adjusimenti.

Particle Filled Materials

Particle-filled materials can raduce sealing head and valve seat life. The
stainless stes fluid chamber provides extended valve seat life.

Adhesives )

All types dispense well, including rubber-based, contact, even fast air-
drying adhesives. Reduce “stringing” by using a small tip. If siringing
persists, dilute the adhesive with recommendedsolvent. Refertoadhesive
manufacturer's specifications. .

Lubrtcants

The 725D is ideal for alf types of lubricants, from machine oil to molybde-
num disulfide, - Provides perfect volumetric control for application of

q

Sihcones

ifyou use amaterial that skims with air contact, consnder using mirogen or
any inert gas fo pressunze the reservoir.

- Epexies
One-part epaxies can be dispensed, using any reservoir size. The'
higher the viscosity, the slower thé dispense flow. Keep feed line as
short as possible. Foriwo-part pre-mixed systems, remember that as
the epoxy cures, the viscosity will change, affecting the dispensed
amount. ideally, mix only that amount that can be dispensed prior to
viscosity changes. Before the epoxy cdan cure, purge the valve to
remove all epoxy from the tip adapter, bady cap, valve chamber and
'd|aphragm seal.

Markmg Inks

The 725D 15 ideat for hlgh~speed component marking with low vigcos-
ity or UV inks. [tis also useful for ink handling, transfer and filling.

Summary

The 725D valve soives a wide range of applications. For addiiional
information or data appropriate o your preduction, contact EFD for-
nelpful apphcat;on assistance,

11 / Disrenaing Soacklc Eljds




12/ Troubleshooling

Trouble

Troubies h@@ﬁﬁg Guide

Possible cause and correction

‘No fluid flow.

If valve operating air pressure is oo low, the valve will not open.
Increase air pressure o 70 psi (4.8 bar) minirmumn.,

" The reservoir air pressure may not be high enough. Increase pressure.

The dispensing ip may be clogged.  Replacs fip.

if us:ng the 725DA, the stroke adjustment may be closed. Open stroke adjustmem
Fluld may have solidified in the valve chamber. Clean the valve chamber.

Fluid feed line is installed into blind mounting holé. Remove and reinstall propérly.

Fluid drools after the valve

closes, eventually stopping.

VThis is caused by air frapped in the outlet section of the vaive chamber, or

the fluid has entrapped air. The air wil expand after the valve closes, causing
exdrusion unifl the air reaches atmospheric pressure. Furge the valve by
dispensing at a steady flow uniil clear. I a small tip i used, it may be necessary
1o remove the tip while purging fo obtain sufficient flow fo cauty the air down
through the tip adapter. ' .

if the fluid has entrapped air, the'material must be degassed before dispensing.

* . Fluid drips at a steady rate
- after the va_]ve closes. .- -

-A steady drip indicates failﬁre of the SBa]inQ head to close fully due to particle

buildup or wear. In either case, replace the sealing head in accordance with the

" maintenance instructions starting on page 14.

-

' : i!'ml._ﬂ:]e

Possible cause and correction’

Valve responds slowly

" when opening and closing.

Valve response is related to centrol air ine lengih and size. EFD valves are’
supplied with 5-ft of 1/8" ID tubing attached. Any additional length or size
charige will affect response fime. Check to be sure the length and 51ze have not
“been changed

I3

Fluid flows out of the i
dratn ho[e

_Fluid flowing out of the drain hole indicates a ruptured diaphragm.
ﬂepface in accordance wﬂh the maintenance mstruc:tlons stamng on page 14

4

Inconsistent deposits.

Inconsistent deposits can result if the air pressure controlling the valve and/or
supplying the reservoir is fluctuating, or if the valve operating pressure is less

" than.70 psi {4.8 bar). Check to be sure alr pressures are constant and the valve
operating pressure is 70 psi {4.8 bar} )
The fime the valve is open must be constant. Check fo be Sure the valve
-controffer Is providing a congistent output . .

ff trouble cannot be corrected; ot if you need further aséisiance, please call us.
“Inthe U.S. and Canada, 1-800-556-3484. (Between 8:30 am and 6:00 pm EST.)
In the UK., ring free 0800 585 733. '

=3 Trannlacskassine
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Tipin contact Make  Removetip from
withwork deposit.  deposit by lifting
surface, straight up.

Tip travals away from the bead.

18/ Appitcations

Applications

The 725D dispense valve provides productive sclutions to many types of
applications. The following information is a guide to provide epplication

data that will help you 1o ufllize the valves most affectively. For specific

application assistance, pleass call EFD. We welcoms the opperunity fo
share our experience with you.

Carreci Method to Dispense Dots.  Bring valve to part, or part tc vaive
tip, at the angle shown. Cycle vaive. Wiihdraw fip as indicated. This
fechnique ensures consistent dot deposit. Very low viscosity fiquids may
tend o flow up the outside of the fip.- The angie shown will prevent this,

Micro-deposits. To achiove very small deposits, use a& combination of -

settings of valve open time, reservair air pressure, dispensing fip size and
stroke adjustment if using a2 725DA. The tip must cantact the work surface
pricr ta the dispense cyc!e to ensure transfer of llquid.

Applying beads. Bring the tip in contact with the part or close enough o
ensure jluid fransfer. If the bead is tc be applied in one direction only,
position the valve at a 45° angle as shown. If the installation requires X-Y
moticn, position the valve peypendicular to the work surface with the gap
determined by thickness of the bead.

Multiple vaives-one controller. CAUTION: Valve timing is the primary
conirol of deposit size. When several valves are manifolded from one
coniroller, deposit size adjustment must be made using a sscondary

control such as reservoir pressuire or siroke centrol. This adds more setup

time, and these settings may end up in undesirable ranges, causing
inconsistent output. When consistency is critical, we recommend using one

_ _va{ve controller per vaive.

[
7

Rack-mounted Valves. For filling, it is offen expedient to mount several

vaives for multiple, simuftaneous filing. This can result iri significantly

“increased production speeds, while retaining pracise fill control.
-'Heservcirs. Standard EFD reservoirs include 2.5, 6 and 12 ounce

cariridges; and 1,3.8 and 19 liter pressure tanks. Standard fittings ars
avafiable to connect these reservoirs to the 725D.

Fluids with Entrapped Air. Afterthe dispenée cycle, some postexirusion
can be expected as the compressed air bubbles in the fluid in the output
side of the valve expand to aimospheric pressure. This effect wil cause

additional material flow for a very short period. Within fimits, this effect can :

he measured and the flow adjusied to compensate for this post extrusion.

. Ideally, be sure all entrapped air is eliminated fom the fluid before -
‘attemptmg to dispense it.

Temperature. The 725D is designed to operate between 50°F (10°C) and
110°F (43°C),
Fluid Pui!-back After each dlspense cycle, fluid ﬂow is stopped by the

puli-back of the sealing head. During this shut-off process, there'is a
negative displacement of the sealing head in the output side of the valve

chamber. Fluid fills this displacement, causing a slight “suck back” effect -

at the ouiput end of the dispensing tip. This effect is minimized to prevent
air from being pulled into the ip. The resuilt of this positive slight puill-back
means & clean cutoff of dispensed fluid. - The adjustable siroke of the
725DA allows fine tuning of the pull-back amount. : .




20 / Parts Listing

- Aceess@?ses

Part# Input Fii‘imgs {‘L’B NPT thread)
72520M  Cartridge adapier fitting
72521  Feed hose elbow fiting
' for 3/8™ OD fubing
7543BP Feed hose elbow fiifing
: - for 1/4" OD tubing
7610BP Feedhose fitting for 3/8" OD fubing
7611BP Feedhosefitingfor1/4" OD‘{ubing
o Cutput Fiifings
2186  Tip adepter, 1/4” NPT—polypro
. 21 BBB Tip adapter, 1/4” NPT-metal
_ '?clyprcpy!éne Mozzles
5180-B Mozzle, 2.5” long x 1/8" opening
5181-B Nozzle, 2.5" long x 1/16” opening
.. - Cartridge Reserveir Fitiings
* 2275BP : Cariridge fiiting to 3/8" OD fubing
22698P Cartndge fitting to 1/4“ oD tubmg
- ] . _ Mcuntmg Red
7319 725D stainless hoider rod
.. DispensingWand
'-7.5308 18" Ie'ngih :
R Eepa:rKﬁs
-RK for 728D vailve

Acetai

Female quick connects:.
20048, 2004C-

Male quick connect: 2004A

Aluminum (hard-gcated)
725D and 725DA valve body
725D and 725DA p:ston

Buna

600D5, 615D and 625D
tank gaskets -

EPR :
Specia! order O-rings
Mylon .

615D and 625D tank ﬁtt:ngs
6_2503 62504, 62516
Retainer cap: 5195R
Cariridge retainer:

51 90 Fi-51 94R
Palye’thylene

2.5,6&120z carlridge andp!unger

Tubing: 2025, 2315, 2316, .
Tapered tips: 5116TT-51257T

““fank fners: .
. 615DRL, 625DRL, B25DRL BP

Part Number i.ssimgs by Material

‘Poi ;p;epyisre

Quiput fitiings

1/4 NPT riozzles: 5180 5183
Dispensing fip hubs: -5114-5132

Flexible Tips: 5115PP-5125PP

Liquid Manifold {T600L series)
and manifold fitlings

8iziniess Sizel

19 fiter tank: 60005
“Tank fittings: 600D5-DT, 21984,

62509, 62510
Valve - piston rod and hard\_n(are

Siainless Siesi: opiional

725D valve chamber: 72538-85
725D chamber cap: 72543-83 -
725DA valve chamber: 72558A-35
725DA chamber cap; 72543-33

UHMW Polysthylens.

" Diaphragm: 72536

725D sezling head: 72538 ,
725DA sea!mg head 72557

Urethane
AIr hose: 2319S

‘Valve actuation alr hose: 20246

K_for 725DA valve -
itd kit mcludes the seajmg head :
ragm, requnred O-tings and: lubrscant
- for generai mamienance .

Aiuminum {cast)
1 liter tank: 615 series -
'3.8 liter tank: 625 series

o Questibns. & AnsWers .

L Can-more than one valve be operated from one
controller?

o LA Yes buton{ywhen deposﬁvoiumels not critical. The

valve contraller is the primary control of deposit size.

When we operate more than one valve from one

cortroller, the firming functions cannot be usedio fine

“tune only one.valve output; EFD can provide assis-

tance conceming special multiplexing of vaives.
] Please call for mare specific :m‘ormatlon :

Q. Can the 725D be operated from an alrswﬁch mstead .

"+ of an EFD controller?
) A. 'Yes, however, whatever air swmtch you use must be
"3-way, to permit air exhaustiorn after the dsspense

- cycle.

Q What i 15 the ﬂow rate for the 725D‘?

- A The 7250 flows 168 miltiliters per second ofwater at
" -a reservoir pressure of 80 psi (5.4 bar) See page 11
*for Flow Chart

Any'addiﬁonal operation or application questions will be
answered i you phane an EFD Product Specialistiofl free
within the U.8. and Canada, 1-800-556-3434 {Between
8:30 am dnd 6:00 pm EST.)

Iri the U.K,, ring free 0800 585 733.

* in material and worknanship {out not against damage

) accident, faulty installation or by dispensing. material
_incompatible with equipment) when the equipment is

“mendations and instructions. EFD will repair or replace

-aquipment. This warranty is valid only when cleary, dr}r

- EFD makesnowarranty of merchantability orfitness
* for a particular purpose. In ne event shail EFD be

EED ONE YEAR LIMITED WARRANTY '

AlF componenis of EFD d:spensa va]ves arg warranted
for one yeariroim date of purchase o befreefromtefecis

caused by misuse, abrasion;corrosion, negligence, -

installed andoperated in accordancs with facteryrecom—

free'of charge any part of the equipment thus found to be
defactive, on authorized retum of the part prepaid 1o our.
factory during the-warranty period. The only exceptions
are those parts which normally wear out and must be
replaced voulinely, such as but not fimited to, dia- |
phragms and- sealing heads. . ’

In no event shail any habshiy or oblxgahunof EFD arising
from this warranty exceed the purchase price of the

fittered air-is used

Hable for incidental or consequentiai dainages.

a4 [ Pasedoane 2 Anawers
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