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WARRANTY

Ideal Vacuum warrants to the original purchaser this product to be free from defects in workmanship
and materials for a period of 1 year from the original delivery date. The liability of Ideal Vacuum,
under this warranty, is limited to servicing, adjusting, repairing, or replacing any unit or component
part which, at Ideal Vacuum’s sole discretion, is determined to have failed during normal intended
use. This warranty does not cover improper installation, process related damage, product use
in any way other than defined in this manual, or any misuse, abuse, negligence, accident, or
customer modification to the product.

Prior to returning any product we require that you contact us by phone or email to determine if the
issue can be resolved quickly. A technical support representative will work with you to resolve the
problem. If the issue cannot be resolved in that manner, we will issue an RMA number and provide
product return instructions.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED,
INCLUDING THE IMPLIED WARRANTY OF MERCHANTABILITY AND THE IMPLIED
WARRANTY OF FITNESS FOR USE OR FITNESS FOR A PARTICULAR PURPOSE. IDEAL
VACUUM SHALL NOT BE LIABLE UNDER ANY CIRCUMSTANCES FOR INDIRECT,
SPECIAL, CONSEQUENTIAL OR INCIDENTAL DAMAGES ARISING OUT OF THE USE OF
THE PRODUCT. THE TOTAL LIABILITY OF IDEAL VACUUM SHALL NOT EXCEED THE
PURCHASE PRICE OF THE PRODUCT UNDER ANY CIRCUMSTANCES.

CUSTOMER SERVICE AND SUPPORT

If you have any questions concerning the installation or operation of this equipment, or if you
need warranty or repair service, please contact us. Customer Service and Technical Support is
available weekdays, from 8am-5pm, Mountain Time.

Phone: (505) 872-0037
Fax: (505) 872-9001
Email: info@idealvac.com

techsupport@idealvac.com
Web: idealvac.com

INTELLECTUAL PROPERTY

At Ideal Vacuum we constantly strive to innovate and improve on existing products. Therefore,
specifications and information are subject to change without notice. The Ideal Vacuum Logo is
a registered trademark, the slogan “Our Products Develop Tomorrow’s Technologies” are
trademarks of Ideal Vacuum Products, LLC. Solo is a registered trademark of AutomationDirect.
com. Reference to products, trademarks and registered trademarks owned by other manufacturers
is made strictly for informative purposes and are the sole properties of their respective owners.

Copyright © 2020-2024, Ideal Vacuum Products, LLC. All rights reserved.
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1. SAFETY

Thank you for purchasing this equipment from Ideal Vacuum Products.

installing or operating this equipment. Failure to follow the warnings

@ > Read this manual and all associated equipment manuals before

and instructions may result in serious injury or equipment damage.
> Keep this manual in a safe location for future reference.

> This equipment should only be installed and operated by trained,
qualified personnel wearing appropriate protective equipment.

> Follow all codes that regulate the installation and operation of this
equipment.

> When the controller is supplying maximum current, the enclosure
will get warm. This is normal.

> No user serviceable parts inside.

2. EASY START

1.
2.

5. Program the SV (Set point Value):
6. Pressthe UP or DOWN ARROW button. The green SV number

Locate the heater control on a table top, or panel mount it (1/4 DIN cutout is 92mm square).

Connect heater wires to the 2 outside terminals of the supplied
C19 plug (P1011284). Use a #1 Phillips to open the plug and a
#2 Phillips to make the connections.

AC Heater wires are not polarized.

Heater and controller input voltage must be the same.

Plug in the heater, K type thermocouple, and input power cable
into the controller.

Turn on the controller. , =
The PID has two LED numeric displays. The upper red PV %";‘;;’J;‘z‘f‘;fﬁfj;‘? e '{

®

(Process Value) number shows the current thermocouple

temperature. The lower green SV (Set point Value) number < o IC &)
shows the desired (target) temperature for the heater to maintain. ; & L
The SV is initially set to 0.0. & idealvaccom P107361 USA

will flicker. Press the UP or DOWN button to change the SV.
Press the SET button to save.

The heater will begin to heat as soon as the SV exceeds the
current temperature. The SV is retained when the controller
is powered down. When the controller is turned back on, the
heater will immediately start warming.
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3. OVERVIEW

The Ideal Vacuum (IVP) PID heavy duty, single zone, heater control system (the controller) is
designed to accurately measure and control the temperature of our conflat flange ThinBand
nozzle heaters, Ideal Vacuum Cube heater plates, Ideal Spectroscopy reference cell furnaces
and heaters, and other heater and chiller units in real time. The controller operates at 100-240
VAC, 50/60Hz, and can handle one or more heaters up to a 20A total. The controller uses a K
Type thermocouple (sold separately).

The system is based on the Solo® 4848-RR PID temperature control module and is housed in a
strong and attractive 1/4 DIN brushed aluminum enclosure. Hardware is included for table top use
or for panel mounting. Cutout for DIN panel mounting is 92mm x 92 mm (3.62x3.62 in.).

Heater temperature is controlled by a user programmable set point. The system has two switched
output relays, wired through the system’s back mounted DB9 connector. These relays can be used
to control auxilliary equipment (i.e., solenoid valves) based on the set point and relay settings.

Temperature is monitored either directly on the controller's front panel, or via RS485/MODBUS
(DB9 female connector) remotely by a computer.

Safety features include an over temperature audible alarm, and a thermal circuit breaker
incorporated into the main power switch.

The system has considerable programmability and many relay configurations, all of which can
be manually configured according to the user's requirements. See the Solo 4848 Quick Start
Guide or the Solo User Manual for details. The system can also be configured using free SL-Soft
software available on our website.

The system includes a robust 12 gauge input power cable with a 5-20P (20A) 110 VAC plug.
The package also includes a C19 power entry plug (male C19) for the user to wire to a heater.
Additional C19 power entry plugs are available (P1011284) to connect to different heaters without
rewiring. A splitter kit (P1011285) is also available (C19 male plug to dual C20 female connectors),
which allows the simultaneous connection of two heaters to the system (2400W total @120 VAC,
4800W total @240 VAC).

Please see part number P1011963 for a 15A, 10 ft. long power Cord with NEMA 5-15P plug
(standard 110V plug). Do not exceed the 5-15p plug's 15A maximum capacity.

This system may be powered on 208/240 VAC (50/60 Hz). Heaters must be rated for the same
voltage as the input voltage. At 240 VAC, the total allowable heater load is 20A (4800W). For 240
VAC use, the user must supply their own power cord.
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https://www.idealvac.com/files/manuals/solosl4848qsg.pdf
https://www.idealvac.com/files/manuals/solosl4848qsg.pdf
https://www.idealvac.com/files/manuals/solocontrolm.pdf
https://www.idealvac.com/files/manuals/slsoft_v2.2.1.1.zip
https://www.idealvac.com/files/manuals/slsoft_v2.2.1.1.zip

4. PARAMETERS

Settings can be changed to suit the user's requirements manually via the controller's display
or through the SL-Soft free controller software, downloadable at: https://www.idealvac.com/files/
manuals/sisoft v2.2.1.1.zip. Settings can be changed at any time.

Four controller buttons are used to manually change all parameters and their values. These
include SET, ROTATE, and UP and DOWN ARROW buttons.

SET.vA

Figure 1 - Controller buttons

To access and change the value of most parameters:

1. Press SET for five seconds.
2. Press ROTATE to scroll through the parameters (shown in the PV red line).

3. When you see the parameter you want to change, press the UP or DOWN ARROW. This
changes the SV green display line.

4. Once the value you want is shown in the SV line, press SET to save.

Refer to the Solo 4848 Quick Start Guide or the Solo User Manual for complete information about
all controller parameters and settings.

Table 1 below shows the parameters and settings that are programmed upon delivery.

On Controller In Solo Software
Parameter Setting
r o5H an| P3-12 On-Line Configuration Enable
s P3-1 Input Type K Type
P3-2 Unit C
P3-3 Range High 999.9
P3-4 Range Low -199.9
P3-5 Control Mode PID
P3-7 Heating/Cooling Heating
SV (Set Point) 0.0

r-5 riin P2-1 Run/Stop Run

P1-1 Auto Tuning Stop
HL A9 g P3-10 Alarm 3 9 Standby Dev. upper limit

Table 1 - IVP Settings
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4.1 CHANGING SET POINT (TARGET) TEMPERATURE

The SV (Set point Value) is the target temperature that you want the
heater or furnace to reach and maintain.

1. Press the UP ARROW. The green SV value will flicker.

2. Press and hold the UP ARROW to increase the target
temperature. Press the DOWN ARROW to decrease the target
temperature.

3. Press SET to save and store the new value.

4.2 CHANGING TEMPERATURE UNITS

To change the temperature units between °C and °F:
J P Tdeal
‘L'

Press and hold SET for 5 seconds. . S

) ‘., .
i o

=

Press ROTATE once. You will see iR = r
Press the DOWN ARROW for °F. .
Press the UP ARROW for °C.

Press SET to save and store the new value.

ouTL ouT2
siT [ v a

o ~ 0 Dnp o=

4.3 AUTO TUNING

Auto Tuning is used to optimize temperature control. It decreases overshoot and decreases
ripple (variation) in the temperature once the target temperature is reached. We auto tune the
controller for 100°C before shipping. This is a good general tuning for most situations. To more
accurately tune the controller to your particular heater or furnace, auto tune it for the temperature
and environment in which it will be used. The heater and thermocouple must be plugged in and
the controller on:

1. Press SET. The PV value will change to i, the SV value will
read BYaa.

If [ does not appear, the parameter is set to
and must be changed to Refer to Sec. 4.4, Run/Stop
to change the parameter.

2. Press the UP ARROW to change the SV value to [Bfa.
3. Press SET.

This initiates the autotune process. The AT LED below the numeric display will
illuminate. Press SET during auto tuning to show PV and SV values.

4. Once the AT LED goes off, the system is auto tuned and optimized. This procedure needs
to be completed only once for any system configuration.
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4.4 RUN/STOP

It can be useful to turn off heating temporarily. Normally, as soon as the controller is turned on or
the set point value is increased above the current heater temperature (whether the set point has
been saved or not), a connected heater will begin to heat. To better control when the heater starts
to warm up (i.e., to pre-program a set point temperature for later use) use the parameter to
turn the heater on and off at any time.

1. Press ROTATE.

2. The parameter is displayed. The controller is set for Tdeal
when delivered. =

P
To stop the heater from heating, press the DOWN ARROW. e
The value will change to Efe=la.

Press SET to save and store the new value.
To start heating, press ROTATE.

Press the UP ARROW.

Press SET.

-
[y O |
y 2 AL

T ouT1 oUT2  AM
L]

SET €0 Vv A

© N o 0~ ®

4.5 RESET TO FACTORY DEFAULTS

If it becomes necessary to reset the controller to factory settings, refer to Section 10 in the Solo

4848 Quick Start Guide.

Note that IVP setting are different from the factory Solo defaults. If the controller is reset, some
or all of the IVP settings will need to be re-entered. Most importantly and for your safety, the
overtemperature alarm, controlled by the ALA3 parameter, must be reset to 9.
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5. SET POINT RELAYS

The system has two switched output relays (ALA1 and ALA2), and a third (overtemperature)
alarm relay (ALA3) preset at 4° C above SV.

ALA1 and ALA2 can be used to control auxilliary equipment (i.e., solenoid valves). There are
many relay configurations available which provide the user the flexibility needed to customize the
operation of outboard equipment.

See Section 13 of the Solo 4848 Quick Start Guide or the Solo User Manual for complete details
about relay settings and functionality.

The relays are rated for 1A @ 240 VAC max. Use a 1/2A inline fuse to protect these relays. They
are wired through the system’s back mounted DB9 connector. Table 2 shows the wiring pinouts.

5 1

oG]0

9 6

DB9 female connector

DB9 Pinout

Function
RS485, D-
RS485, D+

—

Relay 1/2 Com
Relay 1

© (0] ~ (o)) (63 B w N
1
1

Relay 2

Table 2 - DB9 wiring pinouts
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5. MODBUS RS485 COMMUNICATION

5.1 SOLO CONFIGURATION SOFTWARE: SL-SOFT

The controller can be operated remotely via RS485 MODBUS. It requires an RS485 to USB cable
(P1012591) to connect to a computer, and software. The SL-Soft Solo Configuration software,
available for free download, allows you to change most parameters and is capable of data logging.

1. Download the software and connect the RS485 cable. Turn the controller on.

X

Select Tools/Communications...

In the COM Port field of Serial Port Settings, USB Serial Port (COM#) should appear. If
not, find the COM port in the Device Manager that the controller is on. Paste that port into
the COM Port field. Press OK.

Communication *
Serial Port Settings

COM Port

UsB Serial Port [COMA) i
Baud Rate a500 iy
Data Bits 7 hitz A
Parity Even e
Stop Bits 1 bit v
Madbus Format ASCII
Reset to Default OK, Cancel Help

Copyright © 2020-2024, Ideal Vacuum Products, LLC | (505) 872-0037 | info@idealvac.com | www.idealvac.com
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5. In the Device Connection field, press Connect.

Device Connection

Address 1= | Connect | Disconnect

N

6. If you receive an error message, check the COM port. If that does not solve the issue,
go to Chapter 6 MODBUS configuration.

Error b4

'8' Error connecting to the device on address: 1

6. When the controller is connected, you will see SL4848-x at the top left of the screen.

Solo Configuration, Version 2.2.1 (1)

File Tools Help
[53 add Device

SL4848-1 X
Trend Output
Qutput Fie:

Tren

Browse

7. Once the controller is connected, the parameters become available for selection. First
change the P3-12 lf=lfz] parameter to Enable. Then all other parameters may be changed.

The software may appear to be a bit slow since every time a parameter is changed it
updates the controller immediately.

Please see Section 5.2 to change the RS485 mode from ASCII to RTU.

Solo Configuration, Version 221 (1)
Fie Tools Help
23 Add Device
SLagag-1 x
Trend Output
Output Fe: Bronse

(Right Cick for Opions)

Trend Options

@ Autosesle  [JtineFll  [()Tod Tip
e
@ strom [ =
g - o
=
[

P21 [ Runiston Fun
Pt R 2o T
Enable v -

Uniodked

0 Alam Disabled

- <

23 W oeomaiFontrostion |10

P3-3 [la] Range High 999.9
wow

0 Alam Disabled

-199.8
9 Standoy Dev. upper imit

0 P31 System Alarm Disable

Stotus:_Cornected | Autotune | [JOMRE OUT2 | ALARM 1 ALARM 2 ALARM 3 | EVENT 1 Frre: 200 |

Copyright © 2020-2024, Ideal Vacuum Products, LLC | (505) 872-0037

| info@idealvac.com | www.idealvac.com
PIDC-08152024 - V 1.2.0.0




5.1 CHANGING RS485 MODES

The controller has two RS485 communication modes available: ASCIl and RTU. It is delivered set
to ASCIl mode. Changing modes MUST be done on the controller. This is because changing the
mode while the controller is connected to the software would break the communication.

To change the mode to RTU:

1. Press and hold SET for 5 seconds.
2. Press ROTATE several times until you see in red and in green.

JTdeal

SOLO4s48 A

4. Go to the Solo software. Select Tools/Communications...

5. Change MODBUS Format to RTU. Press OK. The controller will now communicate using

RTU mode.
-
Serial Port Settings
COM Port
USBE Serizl Port (COM4) wr
Baud Rate 9500 i
Data Bits 3 bits
Parity Even
Stop Bits \ 1 bit
Modbus Format RTU v
Reset to Default OF; Cancel Help

Copyright © 2020-2024, Ideal Vacuum Products, LLC | (505) 872-0037 | info@idealvac.com | www.idealvac.com
PIDC-08152024 - V 1.2.0.0 12




6. MODBUS CONFIGURATION

This chapter descibes step-by-step how to modify the MODBUS parameters on the controller.
This allows the user to check the configuration on the controller to make sure it matches the
SOLO software default communication settings. It is also useful for setting up the controller for
automation needs.

When the controller is first powered on, the display will read : if no thermocouple is
connected, orthe PV (thermocouple temperature) and the programmed SV (setpoint) temperatures.

SOLOasas Astomanonts
196"
rnamn
[ )

lgeaL

S0L0 4848 - AUTOMATIONDIRECT®
PV

A owm Tz MM
.

st 8 v &

1. To check parameters or to change them, hold down the SET button for at least 5 seconds.
The display will change to .

lggaL

SOL0 4848 AuTOMA
PV

JTdeal Tdeal

SOLO4s48 A 0 S0L04848 AuTOMATIONDIRECT
PV

Press the UP ARROW or DOWN ARROW to switch modes. The default is ASCII.
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3. Press the ROTATE button. The display will change to /|
This is the MODBUS address. The default is 1.
Use the UP ARROW or DOWN ARROW to change the address.

PgaL

SOL0 4848 - AUTOMATIONDIRECT?
v

Pi

This is the baud rate. The default is 9600.
Use the UP ARROW or DOWN ARROW to change the speed.

5. Press the ROTATE button. The display should be N |
This is the data bits. The default is 7. Use the UP ARROW or DOWN ARROW to change it.

P_eaL

SOL0 4848  AUTOMATIONDIRECT
PV

nnnnn

Note that if the controller is in RTU mode, the value is 8 and cannot be changed.
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6. Press the ROTATE button. The display should be , [

This is the parity. The default is even.

7. Press the ROTATE button. The display should be /|

This is the number of stop bits. The default is 1.

lg_eaL

S0L04848 AUTOMATIONDIRECT

PV

sV ]
I

AT OUTL OUT2 ALM

sit (@ v a

8. Press the SET button to exit and return to the home display.

AT o Tz MM
)

st | v &
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