
Using This Retrofit Guide 
 

This document is best viewed with Adobe Reader 9.0. To obtain the latest version of Adobe Reader, visit 
http://www.adobe.com 
 
Specification sheets on Watlow® product may be obtained at http://www.watlow.com/literature/specsheets.cfm  
User Manuals on Watlow product may be obtained at http://www.watlow.com/literature/manuals.cfm  
Additional information on other Watlow products may be obtained by visiting http://www.watlow.com/ 
 
To locate a controller open the file Series 94 Source.pdf at bottom of this document, then search on the part number such 
as 94BA-1DD0-00RG. Press the Ctrl+F to highlight search box. Enter partial or complete model number. Hit enter key 
to search document. Use the Help feature in Adobe Reader on how to search documents. 
 
Some retrofit choices do not have all of the features or inputs/output types of the original. Notes are added to bring 
attention to differences. 
 
If you do not find your model number, contact Watlow Technical Support. For custom models contact the OEM 
(Original Equipment Manufacturer) for possible replacement. 
 
If there are multiple listings, then the retrofit is conditional upon field use. Select the appropriate selection. The 
Specification Sheets are included at the bottom of this document when available. 
 
Before selecting a replacement controller: 
 
1. Know the application. 

 Temperature range 
 Sensor type 

 Is the sensor upgradeable if required? 
 Additional input requirements – remote set points, secondary sensor or events 
 Output required – control, alarm, event 

 Is the power-switching device upgradeable? 
 Operating voltage of controller 
 Mounting requirements – panel space 
 Is a safety limit device required? 

 
2. Know the product. 

 Inputs – quantity and type 
 Control function – direct (cool) or reverse (heat) 
 Alarms – quantity and type 
 Outputs – switched DC, SSR, or mechanical relay 
 Communication requirements (configuration, operations, and device type connected) 
 Which control features are required? (cascade, ratio, slidewire, differential, remote control, profiling, other) 

 
3. Use your best judgment for selecting a replacement controller. All applications require close examination of inputs, 

outputs and the control mode to have the controller function properly. 
 
4. Safety: Remember to make sure all redundant safety equipment is in place and working when retrofitting equipment. 

If a system has been retrofitted without the proper safety equipment, you could be liable if an accident occurs. 
 
This is only a guide to replacement controllers. If you have doubts, please call (507) 494-5656 
and ask for technical support or email wintechsupport@watlow.com. We are here to help. The 
suggested replacement will differ in fit and form. Please review the replacement controller 
specifications for suitability. Carefully check the notes for additional information that may 
apply. 
 

http://www.adobe.com/
http://www.watlow.com/literature/specsheets.cfm
http://www.watlow.com/literature/manuals.cfm
http://www.watlow.com/


Abbreviation & Terminology (as used in this document) 
 
0.5 – 0.5 amperes of current switching capability 
 
2A – 2 amperes of current switching capability 
 
5A - 5 amperes of current switching capability 
 
10A – 10 amperes of current switching capability 
 
15A – 15 amperes of current switching capability 
 
12-24 – Supply voltage can be between 12 to 24 Volts 
 
100-240 – Supply voltage can be between 100 to 240 Volts 
 
100 ohm DIN – refers to 100-ohm platinum RTD that has a DIN curve. 
 
100 ohm JIS – refers to 100-ohm platinum RTD that has a JIS curve. 
 
1000 ohm DIN – refers to 1000-ohm platinum RTD that has a DIN curve. 
 
1/32 DIN – Deutsche Industrial Norm standard for panel mounted controller, panel size cutout is 1.78”w x 0.88”h.  
 
1/16 DIN – Deutsche Industrial Norm standard for panel mounted controller, panel size cutout is 1.78”w x 1.77”h. 
 
1/8V DIN – Deutsche Industrial Norm standard for panel mounted controller, panel size cutout is 1.78”w x 3.63”h. 
 
1/8H DIN – Deutsche Industrial Norm standard for panel mounted controller, panel size cutout is 3.63”w x 1.77”h” 
 
1/8S DIN – Deutsche Industrial Norm standard for panel mounted controller, panel size cutout is 2.68”w x 2.68”h. 
 
¼ DIN – Deutsche Industrial Norm standard for panel mounted controller, panel size cutout is 3.63”w x 3.63”h. 
 
Action – determines the direction of control. Heat (reverse acting) or Cool (direct acting). 
 
Auto Reset – the limit will automatically reset on a power cycle but requires manual reset on limit trip. 
 
Cascade – a control algorithm in which the output of one control loop provides a set point for another loop. The second 
loop, in turn, determines the control action. Cascade control can handle a difficult process with minimal overshoot, while 
reaching the set point quickly. This minimizes damage to system components and allows for oversizing heaters for 
optimal heat-up rates. 
 
Ch – Channel refers to an analog input. There are single and dual channel controllers. 
 
Control Mode – the method that a controller uses to switch the outputs such as PID, ON/OFF, and Manual. 
 
Differential – control algorithm in which the output is based on the difference of the inputs plus set point. 
  
Dual PID – a controller offering two sets of PID constants. This second set of PID parameters enables the controller to 
switch between two sets of PIDs, to compensate for changes in the system characteristics. 
 
DIN – Deutsche Industrial Norm, a set of technical, scientific and dimensional standards developed in Germany.  RTD 
sensors with the DIN curve change resistance at a rate of 0.00385 ohms/ohms/C. 
 
DIN Rail – standard DIN EN50022 mounting method for attaching devices onto a metal rail.  
 
EZ-ZONE® – a family of controller products manufactured and sold by Watlow Electric Mfg Co 



 
EZ-ZONE® PM Express – The next generation of controllers leveraging the strong legacy of Watlow’s SERIES_93, 
SERIES_935 and SERIES_SD controllers where easy-to-use features are needed for basic applications. Available as a 
PID controller or Limit controller. 
 
EZ-ZONE® PM – A panel mount controller from Watlow® offers control options to reduce system complexity and the 
cost of thermal loop ownership which is available in common DIN sizes as PID controller, Limit controller and 
Integrated controller. 
 
Fixed – refers to a set point that is fixed at one value. 
 
High Limit - device will deactivate output on a temperature rise above set point. 
 
Inductive Load – any device that has a wire winding such as solenoids, electromechanical relays or transformers. 
 
Input – refers to the sensor types that may be connected. 
 
Integral – the set point in integral (on board) to the controller. 
 
JIS – Joint Industrial Standards, a set of technical, scientific and dimensional standards developed in Japan. RTD sensors 
with the JIS curve change resistance at a rate of 0.00396 ohms/ohms/C. 
 
Line Voltage – the voltage required powering the electronics of the controller. 
 
Low Limit - device will deactivate output on a temperature drop below set point. 
 
On/Off – a method of control that turns the output full on until set point is reached and then off until the process error 
exceeds the hysteresis. 
 
Open Brd – the form factor of this controller is an open circuit board mounted on four standoffs. 
 
Manual Reset – the limit must be  reset on a power cycle and requires manual reset on limit trip. 
 
Multi RSP – multiple remote set potentiometers were supported. Each allowed the set point to be selected and adjusted. 
 
NO-ARC Relay – refers to a hybrid electromechanical relay used to drive AC resistive heaters with very long life 
(typically greater than 2 million operations) 
 
Relay – refers to an electromechanical relay. 
 
Remote – set point is adjusted using a remote potentiometer. 
 
Panel – the form factor of this controller is mounted through a hole cut in the panel. 
 
PI – Proportional and Integral, a control algorithm mode with two functions: proportional action dampens the systems 
response, and integral corrects for droop. 
 
PID – Proportional, Integral, and Derivative, a control algorithm mode with three functions: proportional action dampens 
the systems response, integral corrects for droop, and derivative prevents overshoot and undershoot. 
 
Potted – the circuit board and electronics are encased in epoxy. 
 
Proc – Process analog input may accept 0-5, 1-5, 0-10 volts or 0-20 and 4-20 mA. 
 
Profiling – Controller will perform a sequence of programmed steps. 
 
Programmable – The feature is changeable in the field through jumpers and/or parameter selection. 
 



RTD – Resistance Temperature Detector, a sensor that is 100 ohms at 0 degrees C and made of platinum material. 
 
Ratio – a control algorithm in which two analog inputs are required to monitor the process and at least one output adjusts 
the controlled part of the process. This feature allows the control of one process as a ratio of another process. This is 
especially useful in applications that mix two materials, whether steam, paint or food ingredients.  
 
SSR – Solid State Relay, these devices will switch AC voltage only and require a load to latch on. 
 
Sw DC – Switched DC, a time proportioning DC output used to drive DC input solid state relays. 
 
t/c – Thermocouple sensor device made by joining two dissimilar metals whose standards is identified by a letter. 
 
Temp Range – the range over which the controller could have the set point adjustment. 
 
Thermistor – a sensor that changes resistance as the temperature changes providing very accurate temperature 
measurement in a narrow temperature range. Resistance decreases as temperature increases. Similar but not the same as 
an RTD. 
 
Universal – an analog input which can be a thermocouple, 100 or 1000 ohm DIN RTD, 1000 ohm potentiometer or 
process (volts or milliamperes). Does not include thermistor input selection. 
 
VAC – Volts Alternating Current 
 
VAC/DC- Volts Alternating Current or Direct Current 
 
VDC – Volts Direct Current 
 
VTB Sw DC – Variable Time Base Switched Direct Current, a time proportioning DC output where the cycle time is 
variable. 
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Safety Information
We use note, caution and warning symbols throughout 
this book to draw your attention to important opera-
tional and safety information.


A “NOTE” marks a short message to alert you to an 
important detail.
A “CAUTION” safety alert appears with information 
that is important for protecting your equipment and 
performance. Be especially careful to read and follow 
all cautions that apply to your application.
A “WARNING” safety alert appears with informa-
tion that is important for protecting you, others and 
equipment from damage. Pay very close attention to 
all warnings that apply to your application.
The electrical hazard symbol,  (a lightning bolt in a 
triangle) precedes an electric shock hazard CAUTION 
or WARNING safety statement. Further explanations 
follow:


Symbol Explanation


CAUTION – Warning 
or Hazard that 
needs further ex-
planation than label 
on unit can provide.  
Consult users 
manual for further 
information.


ESD Sensitive 
product, use proper 
grounding and 
handling techniques 
when installing or 
servicing product.


Unit protected by 
double/reinforced 
insulation for shock 
hazard prevention.


Do not throw in 
trash, use proper 
recycling techniques 
or consult manu-
facturer for proper 
disposal.


Unit can be powered 
with either alternat-
ing current (ac) 
voltage or direct 
current (dc) voltage.


Unit is a 
Listed device 
per Underwriters 
Laboratories®.  It 
has been evaluated 
to United States and 
Canadian require-
ments for Process 
Control Equipment.  
UL 61010 and CSA 
C22.2 No. 61010.  
File E185611 QUYX, 
QUYX7.  See: www.
ul.com


Unit is compliant 
with European 
Union directives.  
See Declaration 
of Conformity for 
further details on 
Directives and 
Standards used for 
Compliance.


Unit has been 
reviewed and 
approved by Fac-
tory Mutual as a 
Temperature Limit 
Device per FM Class 
3545 standard.  
See: www.fmglobal.
com


Unit has been 
reviewed and 
approved by CSA 
International for 
use as Temperature 
Indicating-Regu-
lating Equipment 
per CSA C22.2 No. 
24.  See: www.csa-
international.org


Warranty
The EZ-ZONE® PM is manufactured by ISO 9001-regis-
tered processes and is backed by a three-year warranty 
to the first purchaser for use, providing that the units 
have not been misapplied. Since Watlow has no control 
over their use, and sometimes misuse, we cannot guar-
antee against failure. Watlow’s obligations hereunder, 
at Watlow’s option, are limited to replacement, repair 
or refund of purchase price, and parts which upon 
examination prove to be defective within the warranty 
period specified. This warranty does not apply to dam-
age resulting from transportation, alteration, misuse 
or abuse. The purchaser must use Watlow parts to 
maintain all listed ratings.


Technical Assistance
If you encounter a problem with your Watlow 
controller, review your configuration information 
to verify that your selections are consistent with 
your application: inputs, outputs, alarms, limits, 
etc. If the problem persists, you can get technical 
assistance from your local Watlow representative 
(see back cover), by e-mailing your questions to 
wintechsupport@watlow.com or by dialing +1 
(507) 494-5656 between 7 a.m. and 5 p.m., Central 
Standard Time (CST). Ask for an Applications 
Engineer. Please have the following information 
available when calling:
• Complete model number 
• All configuration information
• User's Manual 
•  Factory Page
Return Material Authorization (RMA)
1.	 Call Watlow Customer Service, (507) 454-


5300, for a Return Material Authorization 
(RMA) number before returning any item for 
repair. If you do not know why the product 
failed, contact an Application Engineer or 
Product Manager. 


The EZ-ZONE PM Controller User’s Manual is 
copyrighted by Watlow Winona, Inc., © April 2010 
with all rights reserved. The EZ-ZONE PM Express 
is covered by U.S. Patent No. 6,005,577 and 
Patents Pending.


Overview
The EZ-ZONE PM Express takes the pain out of 
solving your thermal loop requirements while 
reducing the cost of control-loop ownership. 
You can order this control as over-under Limit 
controller in either a 16th or 32nd DIN panel-mount 
packages. 
It just got a whole lot easier to solve the ther-
mal requirements of your system. Because the 
EZ-ZONE family of controls are highly scalable, 
you only pay for what you need. So if you are 
looking for a single or multi-loop PID controller, an 
over-under limit controller or an integrated control-
ler (PID and Limit), the EZ-ZONE family of controls 
can meet all of your needs. Point your browser to 
http://www.watlow.com to find out more about the 
EZ-ZONE family of controls.
For this particular control, serial communications 
is accomplished using Watlow's Standard Bus 
protocol. If the need arises to network your con-
trols and communicate using other popular proto-
cols such as Modbus RTU/TCP®, EtherNet/IPTM, 
DeviceNetTM or Profibus DP consider using the 
EZ-ZONE family Remote User Interface/Gateway 
(RUI/GTW). 


	 Installation and Wiring
Dimensions 1/32 DIN


101.6 mm 
4.00 in 


15.9 mm 
0.63 in 53.3 mm 


2.10 in 


31.2 mm 
1.23 in 


 


30.9 mm 
1.22 in 


Side Front 


Top 


21.6 mm
(0.85 in)


45.2 mm
(1.78 in) Recommended panel spacing


panel thickness 1.53 to 9.52 mm
(0.060  to 0.375)


21.6 mm
(0.85 in)


22.4 mm
(0.88 in)


1/32 DIN Maximum Cutout



haaran

Sticky Note

minimum



haaran

Sticky Note

minimum



haaran

Sticky Note

44.96 to 45.60 mm
(1.77 to 1.79 inches)



haaran

Sticky Note

22.2 to 22.5 mm
(0.87 to0.89 inches)







Installation


RETENTION COLLAR


CASE


PANEL


BEZEL


GASKET


1.	 Make the panel cutout using the mounting 	
	 template dimensions in this chapter. Insert the 	
	 case assembly into the panel cutout.


2.	 While pressing the case assembly firmly 		
	 against the panel, slide the mounting collar 	
	 over the back of the controller.


If the installation does not require a NEMA 4X 
seal, slide the mounting collar up to the back of 
the panel tight enough to eliminate the spacing 
between the gasket and the panel.


Slide the mounting col-
lar over the back of the 
controller.


Place the blade of a 
screwdriver in the 
notch of the mount-
ing collar assembly.


3. 	For a NEMA 4X seal, place the blade of a 	
	 screwdriver in the notch of the mounting collar 	
	 assembly and push toward the panel while 	
	 applying pressure to the face of the controller. 	
	 Don't be afraid to apply enough pressure to 	
	 properly install the controller. 
	 The seal system is compressed more by mat-	
	 ing the mounting collar tighter to the front 	
	 panel (see picture). If you can move the case 	
	 assembly back and forth in the cutout, you do 	
	 not have a proper seal. The tabs on each side 	
	 of the mounting collar have teeth that latch into 	
	 the ridges on the sides of the controller. Each 	
	 tooth is staggered at a different depth from the 	
	 front so that only one of the tabs, on each side, 	
	 is locked onto the ridges at a time.


BEZEL
PANEL


CASE


 COLLAR
RETENTION


GASKET


Removing the Mounted Controller from Its Case
1. 	From the controller's face, pull out the tab on 	
	 each side until you hear it click.


Pull out the tab on  
each side until you 
hear it click.


Grab the unit above 
and below the face 
and pull forward.


2.	Once the sides are released, grab the unit 	
	 above and below the face with two hands and 	
	 pull the unit out. If it is difficult to pull the unit 	
	 out, remove the connectors from the back of 	
	 the controller. This should make it easier to	
	 remove.


Ó Warning:


	 All electrical power to the controller and con-	
	 trolled circuits must be disconnected before 	
	 removing the controller from the front panel 	
	 or disconnecting other wiring. 


Returning the Controller to its Case


1.	Ensure that the orientation of the controller is 	
	 correct and slide it back into the housing.
Note:
 	 The controller is keyed so if it feels that it will 	
	 not slide back in do not force it. Check the ori-	
	 entation again and reinsert after correcting.
2. Using your thumbs push on either side of the 	
	 controller until both latches click.
Chemical Compatibility


This product is compatible with acids, weak 
alkalis, alcohols, gamma radiation and ultra-
violet radiation.
This product is not compatible with strong 
alkalis, organic solvents, fuels, aromatic 
hydrocarbons, chlorinated hydrocarbons, 
esters and keytones.


Terminal Definitions


Slot C Terminal Function Model


98
99


power input: ac or dc+
power input: ac or dc-


PM _(L)_ _ _ - AAAAB _ _


CF
CD
CE


Standard Bus EIA-485 common
Standard Bus EIA-485 T-/R-
Standard Bus EIA-485 T+/R+


PM _(L)_ _ _ - AAAAB _ _


Slot A


Input 1


T1
S1


R1


S2 (RTD) or current +, 
S3 (RTD), thermocouple -, current - or 
volts -
S1 (RTD), thermocouple + or volts +


Universal Sensor
input 1: all configurations


Outputs Terminal Function Configuration


1 2


X1


W1
Y1


common (Any switched dc output can 
use.)
dc- (open collector)
dc+


Switched dc/open collector, output 1: 
PM _(L)_ C _-_ AAAB _ _


L1
K1
J1


normally open
common
normally closed


Mechanical Relay 5 A, Form C, output 1: 
PM _(L)_ E _-_ AAAB _ _


L2
K2


normally open
common


Mechanical Relay 5 A, Form A, output 2: 
PM _(L)_ _ J-_ AAAB _ _ 


Dimensions 1/16 DIN


15.8 mm 
(0.62 in) 


101.6 mm 
(4.00 in) 53.3 mm 


(2.10 in) 


53.3 mm
(2.10 in) 


51.2 mm 
(2.02 in) 


Side Front 


Top 


21.6 mm
(0.85 in)


45.2 mm
(1.78 in)


45.2 mm
(1.78 in)


21.6 mm
(0.85 in)


Recommended panel spacing


panel thickness 1.53 to 9.52 mm
(0.060  to 0.375)


5 6
7 8


Note:
In the pictures below notice that the Slot A connector does not show labeling for the outputs. Labeling 
for Slot A outputs is based on the controller part number.


Slot A Slot B Slot C 


O
utput 1


O
utput 2


98


99


CF


CD


CE


T1


S1


R1


98    99 CF   CD   CE


Slot C 


Slot A 


Output 1 Output 2


C 


A 


T1   S1   R1


Power


Power


power 


power 
98


99


CF


CD


CE


Slot C 


fuse 


 


•	 47 to 63 Hz


•	 10VA maximum power consumption


		  Low Power	


•	 12 to 40VÎ (dc)	


•	 20 to 28VÅ (ac) Semi Sig F47


		  High Power


•	85 to 264VÅ (ac)


•100 to 240VÅ (ac) Semi Sig F47


Ó 
Warning:


Use National Electric (NEC) or other country-
specific standard wiring and safety practices 
when wiring and connecting this controller to 
a power source and to electrical sensors or 
peripheral devices. Failure to do so may result in 
damage to equipment and property, and/or injury 
or loss of life.


Note:	
Maximum wire size termination and torque rating: 
•	 0.0507 to 3.30 mm2 (30 to 12 AWG) single-	
	 wire termination or two 1.31 mm2 (16 AWG)
•  0.8 Nm (7.0 lb.-in.) torque


Note:
Adjacent terminals may be labeled differently, 
depending on the model number. 
Note: 
To prevent damage to the controller, do not con-
nect wires to unused terminals. 


Note:
In the drawings below for each input notice that the Slot A connector labeling is identified.


Note:
When using a 2 wire RTD, jumper S1 and T1 together.


Inputs
All inputs shown below represent input 1 the only input available on the Express Limit and is connected to 
slot A of the Control. 


-


+


Thermocouple
S1


R1T1


S1


R1
S1


S2


S3


RTD
2 or 3 Wire


-


+


-


+
S1


R1


T1


S1


Process
   Volts


 Process
Amperes



haaran

Sticky Note

minimum



haaran

Sticky Note

minimum



haaran

Sticky Note

44.96 to 45.60 mm
(1.77 to 1.79 inches)



haaran

Sticky Note

44.96 to 45.60 mm
(1.77 to 1.79 inches)
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11 12


Inputs


Process Volts and Amperes
•	 0 to 20 mA @ 100 Ω input impedance
•	 0 to 10VÎ (dc) @ 20 kΩ input impedance
•	 Scalable


Resistance Temperature Detector (RTD)
•	 platinum, 100 Ω @ 0°C
•	 calibration to DIN curve (0.00385 Ω/Ω/°C)
•	 20 Ω total lead resistance
•	 RTD excitation current of 0.09 mA typical. 


Each ohm of lead resistance may affect the 
reading by 0.03°C.


•	 For 3-wire RTDs, the S1 lead (usually white) 
must be connected to R1.


•	 For best accuracy use a 3-wire RTD to com-
pensate for lead-length resistance. All three 
lead wires must have the same resistance.


Thermocouple
•	 2 KΩ maximum source resistance
•	 >20 MΩ input impedance
•	 3 microampere open-sensor detection
•	 Thermocouples are polarity sensitive. The 


negative lead (usually red) must be connected 
to S1.


•	 To reduce errors, the extension wire for ther-
mocouples must be of the same alloy as the 
thermocouple.


Quencharc Note:
Switching pilot duty inductive loads (relay coils, solenoids, etc.) with the mechanical relay, or open col-
lector output options requires use of an R.C. suppressor.


Open Collector


Load


Power
Supply


dc -


common
X1


W1


PM _ (L) _ C _ - A A A A B _ _


L1


J1


K1


normally open


common


normally closed


Mechanical Relay
       Form C


PM _ (L) _ E _ - A A A A B _ _


Outputs
Please note all outputs are connected exclusively to slot A. Output availability is based on the part number 
of your Limit Control. 


Note:
In the drawings below for each output notice that the Slot A connector labeling is identified with the cor-
responding part number below.


W1 and/or W2 


dc +


dc -


Y1 and/or Y2 


common


Switched DC


PM _ (L) _ C C - A A A A B _ _


L2


K2


Mechanical Relay
       Form A


PM _ (L) _ _ J - A A A A B _ _


Outputs


Switched DC	
•	 22 to 32VÎ(dc) @ 40mA maximum supply 


current  
•	 short circuit limited to <50 mA
•	 22 to 32VÎ(dc) open circuit voltage
•	 Use dc- and dc+ to drive external solid-state 


relay.
•	 DIN-a-mite compatibility is for output 1 only. 


- single-pole: up to 4 in parallel or 4 in series
- 2-pole: up to 2 in parallel or 2 in series
- 3-pole: up to 2 in series


Open Collector
•	 100 mA maximum output current sink
•	 30VÎ (dc) maximum supply voltage
•	 Any switched dc output can use the common 


terminal.
•	 Use an external power supply to control a dc 


load, with the load positive to the positive of 
the power supply, the load negative to the 
open collector and common to the power sup-
ply negative.


See Quencharc note.


Mechanical Relay Form C 
•	 5 A at 240VÅ (ac) or 30VÎ (dc) maximum 


resistive load, output 1
•	 20 mA at 24V minimum load
•	 125 VA pilot duty at 120/240VÅ (ac), 25 VA at 


24VÅ (ac)
•	 100,000 cycles at rated load
•	 Output does not supply power.
•	 for use with ac or dc
See Quencharc note.


Mechanical Relay Form A
•	 5 A at 240VÅ (ac) or 30VÎ (dc) maximum 


resistive load, output 2
•	 20 mV at 24V minimum load
•	 125 VA pilot duty @ 120/240VÅ (ac), 25 VA at 


24VÅ (ac)
•	 100,000 cycles at rated load
•	 Output does not supply power.
•	 for use with ac or dc
See Quencharc note.


Zone Display:
When [2onE] (found in the 
Factory Page) is set to on, indicates 
the controller zone.
[1] to [9] = zones 1 to 9
[A] = zone 10	 [E] = zone 14
[b] = zone 11	 [F] = zone 15
[C] = zone 12	 [h] = zone 16
[d] = zone 13


Lower Display: 
Indicates the current state of the 
limit [Fail] or [Safe].


EZ Key:
Performs reset function.


RESET Key: 
Press to reset limit after a trip con-
dition has been cleared.


®
L


T
I
M
I


®


Temperature Units Indicator 
Lights:
Indicates whether the tempera-
ture is displayed in Fahrenheit 
or Celsius.


Output Activity:
Number lights indicate activity 
of outputs 1 and 2. 


Communications Activity:
Flashes when another device 
is communicating with this 
controller.


Upper Display: 
On power up, displays 
the process value, otherwise
displays the value of the 
parameter in the lower 
display.


Up and Down Keys: ¿ ¯
When in a menu scrolls through 
available options for any given 
prompt. In other menus can 
change set points and modify 
the upper display to a higher or 
lower value.


 Keys & Displays
16th DIN LIMIT Controller


Advance Key: ‰
Advances through 
parameter prompts.


Left Display: 
On power up, displays the pro-
cess value, otherwise displays 
the value of the parameter in 
the right display.


With a few exceptions, all of the key functions described above for the 16th DIN LIMIT apply to the 32nd 
DIN LIMIT  controller as well. 


Right Display: 
Indicates the current state 
of the limit [Fail] or 
[Safe].


An active message will cause the display to toggle 
between the normal settings and the active mes-
sage in the upper or left display and [Attn] in 
the lower or right display.
Your response will depend on the message 
and the controller settings. If the message is 
generated by a latched alarm or limit condition, 
the message can be silenced [Sil] or cleared 
[CLr] by simply pushing the reset key (       )
when the condition no longer exists. 
[AL;L1] Alarm 1 Low  (sensor input below low 
alarm set point)
[AL;h1] Alarm 1 High (sensor input above high 
alarm set point)


Alarm Error 1 to 4
[AL;E1] Alarm 1 Error (alarm state cannot be 
determined due to lack of sensor input)
[Er;i1] Error Input 1 (sensor is not providing a 
valid signal to the control)	
[Li;L1] Limit Low 1 (sensor input below low 
limit set point)
[Li;h1]  Limit High 1(sensor input above high  
limit set point)
[Li;E1]  Limit Error 1 (limit state cannot be 
determined due to lack of sensor input, limit 
will trip


32nd DIN LIMIT Controller
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Operations Menu
16th & 32nd DIN Limit Controller


Display Parameter Name 
Description


Range
(Defaults are shown bold)


[`LL;S]
[ LL.S]


Limit Low Set Point
Set the low process value 
that will trigger the limit.


Appears if: Limit sides set to 
low or both.


-1,999.000 to 9,999.000°F 
or units


-1,128.000 to 5,537.000°C
Units, 0.0°F or -18.0°C


[`Lh;S]
[ Lh.S]


Limit High Set Point
Set the high process value 
that will trigger the limit.


Appears if: Limit sides set to 
high or both.


-1,999.000 to 9,999.000°F 
or units


-1,128.000 to 5,537.000°C
Units, 0.0°F or -18.0°C


[`A;Lo]
[ A.Lo]


Alarm Low Set Point
Process - set the process 


value that will trigger a 
low alarm.


Appears if: Alarm Type 
(A.ty)  is set to Process  
Alarm


-1,999.000 to 9,999.000°F 
or units
-1,128.000 to 5,537.000°C
Units, 32.0°F or 0.0°C


[`A;hi]
[ A.hi]


Alarm High Set Point 
Process - set the process 


value that will trigger a 
high alarm.


Appears if: Alarm Type 
(A.ty)  is set to Process  
Alarm


-1,999.000 to 9,999.000°F 
or units
-1,128.000 to 5,537.000°C
Units, 300.0°F or 150.0°C


[`i;CA]
[ i.CA]


Calibration Offset
Set an offset value for a 
process output.


Appears if: Always


-1,999.000 to 9,999.000°F 
or units


-1,110.555 to 5,555.000°C
0.0


‰ [`ll;s] Low Set
	 Point


[`lh;s]	High Set
	 Point


[`A;lo]	Alarm Low
	 Point


[`A;hi]	Alarm High
	 Point


[`i;Ca]	Calibration
	 Offset


Operations Menu


Upon power up of the 
control, using the advance 
key will scroll through the 
various prompts found in 
the Operations Menu. At 
any point within the Opera-
tions menu to return to the 
default display push the 
Reset key.


Responding to a Displayed Message (16th or 32nd DIN)







Setup Menu
16th & 32nd DIN Limit Controller


Display Parameter Name Description Range (Defaults are shown bold)


LoC 
[LoC]


Lockout Menu
Set the security clearance level. The user can access the selected level 
and all lower levels.


Appears if: Always


1 to 5
1 Operations Menu (read only)*
2 Operations Menu (Set point R/W)*
3 Operations Menu (Set point R/W, Control Mode R/W)*
4 Operations Menu R/W access)*
5 Operations Menu and Setup Menu full R/W access
*You can change the security level at any level


[Sen]  
[ SEn]


Sensor Type 
Set the analog sensor type to match the device wired to this input.


Appears if: Always.


[``tC] Thermocouple 	 [`MA] Milliamps dc 
[uolT] Volts dc 	 [r0;1H] RTD 100 Ω


[Lin]  
[ Lin]


Linearization
Set the linearization to match the thermocouple type wired to this input.


For example, select [```H] for a type K thermocouple.
Appears if: Sensor Type is set to Thermocouple.


[`b] B 	 [`J] J 	 [`t] T
[`c] C 	 [`H] K
[`d] D 	 [`n] N
[`e] E 	 [`r] R
[`f] F 	 [`S] S


[`dEC]
[ dEC]


Decimal
Set the precision of the displayed value.


Appears if: Always.


[```0] Whole
[``0;0] Tenths
[`0;00] Hundredths


[`C_F]
[ C_F]


Display Units
Select which units will be displayed.


Appears if: Always.


[```F] °F 
[```C] °C


[`r;Lo] 
[ r.Lo]


Limit Set Point - Range Low
Set the low range for the Limit low set point.


Appears if: Always.


-1,999.000 to 9,999.000
0.0


[`r;hi] 
[ r.hi]


Limit Set Point - Range High
Set the high range for the  Limit high set point.


Appears if: Always.


-1,999.000 to 9,999.000


[`fn1]
[ fn1]


Function of Output 1
Select which function will drive this output.


Appears if: Always.


[`oFF] Off 	 *	NOTE: Switched DC/Open Collector option should only 	
[LiM] Limit*		  be used to control an external mechanical relay if Limit 	
[ALM] Alarm		  function is selected.


[`fn2]
[ fn2]


Function of Output 2
Select which function will drive this output.


Appears if: Always.


[`LiM] Limit


[`L;Sd]
[ L.Sd]


Limit Sides
Select which side or sides of the process value will be monitored.


Appears if: Always.


[both] Both	
[high] High 
[LoW] Low


Setup Menu
16th & 32nd DIN PID Controller


Display Parameter Name Description Range (Defaults are shown bold)


[`L;hy]
[ L.hy]


Limit Hysteresis
Set the hysteresis for the limit function. This determines how far into the 
safe range the process value must move before the limit turns the output 
back on.


Appears if: Always.


0.001 to 9,999.0°F or units
0.001 to 5,555.0°C
Units, 3.0°F or 2°C


[`A;ty]
[ A.ty]


Alarm Type
Select how the alarm will or will not track the set point.


Appears if: Always.


[`oFF] Off 
[PR;AL] Process Alarm  


[`A;hy] 
[ A.hy]


Alarm Hysteresis 
Set the hysteresis for an alarm. This determines how far into the safe re-
gion the process value needs to move before the alarm can be cleared.


Appears if: When alarm type is set to process.


0.001 to 9,999.000°F or units
0.001 to 5,555.000°C
Units, 1.0°F or 1.0°C


[a;lg]


[A.Lg]
Alarm Logic


Select what the output condition will be during the alarm state.
Appears if: Always


[`a;lC] Close on Alarm 


[`a;lo] Open on alarm


[`A;LA] 
[ A.LA]


Alarm Latching
Turn alarm latching on or off. A latched alarm has to be turned off by 
the user.


Appears if: When alarm type is set to process.


[nLAt] Non-Latching 
[`LAt] Latching


`A;bL]
[ A.bL]


Alarm Blocking
Select when an alarm will be blocked. After startup and/or after the set 
point changes, the alarm will be blocked until the process value enters 
the normal range.


Appears if: When alarm type is set to process.


[`oFF] Off 
[`Str] Startup 
[StPt] Set Point 
[both] Both 


[`A;si]
[ A.Si]


Alarm Silencing
Turn alarm silencing on to allow the user to disable the output tied (con-
figured) to this alarm


Appears if: Always.


[`oFF] Off 
[``on] On


[A;dSP]
[A.dSP]


Alarm Display
Display an alarm message when an alarm is active.


Appears if: When alarm type is set to process.


[`oFF] Off 
[``on] On


[PAr1] 
[PAr1]


Upper or Left Display
Select parameter to display.


Appears if: Always.


[AC;Pu] Active Process Value
[none] none


[PAr2] 
[PAr2]


Lower or Right Display
Select parameter to display.


Appears if: Always.


[`Ls;t] Limit State	 [`A;hi] Alarm High Set Point
[`Lh;S] Limit High Set Point 	 [`A;lo] Alarm Low Set Point
[`LL;S] Limit Low Set Point 	 [none] None


[`ad;s] 
[ Ad.S]


Zone Address - Standard Bus Communication
Set zone address from 1-16.


Appears if: Always.


1-16
1


‰
[`loC] Lockout Menu


[`SEn] Sensor Type


[`Lin] Linearization


[`deC] Decimal


[`C_F] Display Units


[`r;lo] Range low


[`r;hi] Range High


[`fn1] Function One


[`fn2] Function Two


[`l;sd] Limit Sides


[`l;hy] Limit Hysteresis


[`A;lg] Alarm Logic


[`A;ty] Alarm Type


[`A;hy] Alarm Hysteresis


[`A;lA] Alarm Latching


[`A;bl] Alarm Blocking


[`A;si] Alarm Silencing


[A;dsp] Alarm Display


[par1] Upper or Left Display


[par2] Lower or Right Display


[`Ad;s] Zone Address


Setup Menu


To enter the Setup Menu push and hold 
the up and down arrow keys for ap-
proximately 3 seconds. Once there, push 
the green advance key to scroll through 
to the prompt of choice  and then use 
the up and down arrow keys to change 
the range. At any point within the Setup 
menu to return to the default display 
push the Reset key.


‰
[`loC] Lockout Menu


[`SEn] Sensor Type


[`Lin] Linearization


[`deC] Decimal


[`C_F] Display Units


[`r;lo] Range low


[`r;hi] Range High


[`fn1] Function One


[`fn2] Function Two


[`l;sd] Limit Sides


[`l;hy] Limit Hysteresis


[`A;ty] Alarm Type


[`A;hy] Alarm Hysteresis


[`A;lg] Alarm Logic


[`A;lA] Alarm Latching


[`A;bl] Alarm Blocking


[`A;si] Alarm Silencing


[A;dsp] Alarm Display


[par1] Upper or Left Display


[par2] Lower or Right Display


[`Ad;s] Zone Address


Setup Menu


To enter the Setup Menu push and hold 
the up and down arrow keys for ap-
proximately 3 seconds. Once there, push 
the green advance key to scroll through 
to the prompt of choice  and then use the 
up and down arrow keys to change the 
range. At any point within the Operations 
menu to return to the default display 
push the Reset key.
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Specifications
Line Voltage/Power
•	 All voltage levels represent minimums and 


maximums
•	 85 to 264V~(ac), 47 to 63Hz
•	 20 to 28VÅ(ac), +10/-15 percent; 50/60Hz, ±5 


percent
•	 12 to 40VÎ(dc)
•	 10VA maximum power consumption 
•	 Data retention upon power failure via nonvola-


tile memory
•	 Compliant with SEMI F47-0200, Figure R1-1 


voltage sag requirements @ 24VÅ(ac) or 
higher 


Environment
•	 -18 to 65°C (0 to 149°F) operating temperature
•	 -40 to 85°C (-40 to 185°F) storage temperature
•	 0 to 90 percent RH, non-condensing
Accuracy
• 	 Calibration accuracy and sensor conformity: 


±0.1 percent
	 of span, ±1°C @ the calibrated ambient 


temperature and rated line voltage
•	 Type S, 0.2 percent
•	 Type T, below -50°C; 0.2 percent
• 	 Calibration ambient temperature @ 25°C ±3°C 


(77°F ±5°F)
• 	 Accuracy span: 540°C (1000°F) minimum
• 	 Temperature stability: ±0.1°C/°C (±0.1°F/°F) 


rise in ambient maximum
Agency Approvals
• 	 UL®/EN 61010 Listed File E185611
• 	 UL® 50, NEMA 4X, EN 60529 IP66 (indoor use 


only)
• 	 CSA C22.2 No. 24 File 158031, CE
• 	 RoHS, W.E.E.E.  
• 	 FM Class 3545 File 3029084
• 	 SEMI F47-0200
Serial Communications
• 	 Isolated communications 
•	 Standard Bus Configuration Protocol
Wiring Termination—Touch-Safe Terminals
•	 Input, power and controller output terminals 


are touch safe removable 12 to 22 AWG 
•	 Use 75°C, Cu conductor only
Universal Input
•	 Thermocouple, grounded or ungrounded sen-


sors
• 	 >20MΩinput impedance
•	 Maximum of 2KΩ source resistance
•	 RTD 2- or 3-wire, platinum, 100Ω @ 0°C 


calibration to DIN curve (0.00385 Ω/Ω/°C)


• 	 Process, 4-20mA @ 100Ω, or 0-10VÎ(dc) @ 
20kΩ input impedance; scalable 


Functional Operating Range
•	 Type B: -50 to 1816°C (-58 to 3301°F)
•	 Type C: 0 to 2315°C (32 to 4199°F)
•	 Type D: 0 to 2315°C (-328 to 4199°F)
•	 Type E: -270 to 1000°C (-454 to 1832°F)
•	 Type F: 0 to 1343°C (32 to 2449°F)
•	 Type J: -210 to 1200°C (-346 to 2192°F)
•	 Type K: -270 to 1371°C (-454 to 2500°F)
•	 Type N: -200 to 1300°C (-328 to 2372°F)
•	 Type R: -50 to 1767°C (-58 to 3213°F)
•	 Type S: -50 to 1767°C (-58 to 3213°F)
•	 Type T: -270 to 400°C (-454 to 752°F)
•	 RTD (DIN): -200 to 800°C (-328 to 1472°F)
•	 Process: -1999 to 9999 units
Output Hardware
•	 Switched dc 


- 22 to 32VÎ(dc) @ 40mA
•	 Open collector, maximum sink current 100 mA, 


@ 30VÎ(dc) 
• 	 Electromechanical relay, Form C, 5A, 24 to 


240VÅ(ac) or 30VÎ(dc) maximum, resistive 
load, 100,000 cycles at rated load


•	 Electromechanical relay, Form A, 5A, 24 to 
240VÅ(ac) or 30VÎ(dc) maximum, resistive 
load, 100,000 cycles at rated load


Operator Interface
•	 Dual 4 digit, 7 segment LED displays
•	 Typical display update rate 1Hz
•	 Advance, RESET, up and down keys


Ordering Part Number	 (Part number digits 1 through 14)	 PMXLXXX-AAAABXX
All Models include: *Universal Sensor Input, Standard Bus Configuration Communications 
*Dual line Red over Green 7 Segment displays


Package Size (Digit #3)
3 = 1/32 DIN
6 = 1/16 DIN
8 = 1/8 DIN vertical (future option)
9 = 1/8 DIN horizontal (future option)
4 = 1/4 DIN (future option)


Primary Function  (Digit #4)
L = Limit Controller w/ Universal Input


Power Supply (Digit #5)
1 = 100-240 VAC
3 = 12-28 VAC/DC


Output 1 and 2 Hardware Options (Digits #6 and #7)
	 Output 1	 Output 2
AJ	=	None	 Mechanical relay 5A, Form A
CJ 	=	Switched dc/open collector	 Mechanical relay 5A, Form A
EJ	 =	Mechanical Relay 5 Amp form C	 Mechanical relay 5A, Form A


Future Options (Digits #8 thru #11)
AAAA	=	None


Menu Type (Digits #12)
B	 =	 Express


Additional Options (Digits #13 and #14)
AA	=	 Standard EZ-ZONE face plate


Declaration of Conformity 


CE DOC EZ-ZONE PM-06-09 


Series EZ-ZONE® PM 


WATLOW         an ISO 9001 approved facility since 1996. 
1241 Bundy Blvd.  
Winona, MN 55987 USA 


Declares that the following product: 
Designation: Series EZ-ZONE® PM (Panel Mount) 
Model Numbers: PM (3, 6, 8, 9 or 4)(Any Letter or number) – (1, 2, 3 or 4)(A, C, E, F or 


K) (A, C, H, J or K)(Any letter or number) – (Any letter or number)(A, C, 
E, F or K)(A, C, H, J or K) (Any three letters or numbers) 


Classification: Temperature control, Installation Category II, Pollution degree 2, IP66 
Rated Voltage and Frequency: 100 to 240 V~ (ac 50/60 Hz) or 15 to 36 V�dc/ 24 V~ac 50/60 Hz 
Rated Power Consumption: 10 VA maximum PM3, PM6 Models. 


14 VA maximum PM8, PM9, PM4 Models 


Meets the essential requirements of the following European Union Directives by using the relevant 
standards show below to indicate compliance. 


2004/108/EC Electromagnetic Compatibility Directive 
EN 61326-1 2006 Electrical equipment for measurement, control and laboratory 


use – EMC requirements (Industrial Immunity, Class B 
Emissions).


EN 61000-4-2 1996 +A1,A2 Electrostatic Discharge Immunity 
EN 61000-4-3 2006 Radiated Field Immunity 10V/M 80–1000 MHz, 3 V/M 1.4–2.7 GHz 
EN 61000-4-4 2004 Electrical Fast-Transient / Burst Immunity 
EN 61000-4-5 2006 Surge Immunity 
EN 61000-4-6 1996 +A1,A2,A3 Conducted Immunity 
EN 61000-4-11 2004 Voltage Dips, Short Interruptions and Voltage Variations Immunity 
EN 61000-3-2 2006 Harmonic Current Emissions 
EN 61000-3-31 2005 Voltage Fluctuations and Flicker 
SEMI F47 2000 Specification for Semiconductor Sag Immunity Figure R1-1 


1For mechanical relay loads, cycle time may need to be extended up to 160 seconds to meet flicker 
requirements depending on load switched and source impedance. 


2006/95/EC Low-Voltage Directive 
EN 61010-1 2001 Safety Requirements of electrical equipment for measurement, 


control and laboratory use. Part 1: General requirements 


Compliant with 2002/95/EC RoHS Directive 


Per 2002/96/EC W.E.E.E Directive  Please Recycle Properly. 


Raymond D. Feller III   Winona, Minnesota, USA 
Name of Authorized Representative  Place of Issue 


General Manager  June 2009 
Title of Authorized Representative  Date of Issue 


Signature of Authorized Representative 


How to Reach Us
Corporate Headquarters
Watlow Electric Manufacturing Company
12001 Lackland Road
St. Louis, MO 63146
Sales: 1-800-WATLOW2
Manufacturing Support: 1-800-4WATLOW
Email: info@watlow.com
Website: www.watlow.com
From outside the USA and Canada:
Tel: +1 (314) 878-4600
Fax: +1 (314) 878-6814


Latin America
Watlow de México S.A. de C.V.
Av. Fundición No. 5
Col. Parques Industriales
Querétaro, Qro. CP-76130 
Mexico 
Tel: +52 442 217-6235
Fax: +52 442 217-6403


Europe
Watlow France 
Tour d'Asnières.
4 Avenue Laurent Cély
92600 Asnières sur Seine
France
Tél: + 33 (0)1 41 32 79 70
Télécopie: + 33(0)1 47 33 36 57
Email: info@watlow.fr
Website: www.watlow.fr


Watlow GmbH
Postfach 11 65, Lauchwasenstr. 1
D-76709 Kronau
Germany
Tel: +49 (0) 7253 9400-0
Fax: +49 (0) 7253 9400-900
Email: info@watlow.de
Website: www.watlow.de


Watlow Italy S.r.l.
Viale Italia 52/54
20094 Corsico   MI
Italy
Tel: +39 024588841 
Fax: +39 0245869954
Email: italyinfo@watlow.com
Website: www.watlow.it


Watlow Ibérica, S.L.U.
C/Marte 12, Posterior, Local 9
E-28850 Torrejón de Ardoz
Madrid - Spain
T. +34 91 675 12 92
F. +34 91 648 73 80
Email: info@watlow.es
Website: www.watlow.es


Watlow UK Ltd. 
Linby Industrial Estate
Linby, Nottingham, NG15 8AA  
United Kingdom 
Telephone: (0) 115 964 0777
Fax: (0) 115 964 0071
Email: info@watlow.co.uk
Website: www.watlow.co.uk
From outside The United Kingdom:
Tel: +44 115 964 0777
Fax: +44 115 964 0071


Asia and Pacific
Watlow Singapore Pte Ltd.
16 Ayer Rajah Crescent,
#06-03/04,
Singapore 139965
Tel: +65 6773 9488 Fax: +65 6778 0323
Email: info@watlow.com.sg Website: www.watlow.com.sg


Watlow Australia Pty., Ltd.
4/57 Sharps Road
Tullamarine, VIC 3043
Australia
Tel: +61 3 9335 6449
Fax: +61 3 9330 3566
Website: www.watlow.com


Watlow Electric Manufacturing (Shanghai) Company
1118 Fangyuan Road, Anting Industrial Park, Jiading, Shanghai, 
PRC 201203
People’s Republic of China
Tel: +86 21 39509510 
Fax: +86 21 5080-0906
Email: info@watlow.cn
Website: www.watlow.cn


Tel: 03-3518-6630 Fax: 03-3518-6632
Email: infoj@watlow.com Website: www.watlow.co.jp


Watlow Japan Ltd.
1-14-4 Uchikanda, Chiyoda-Ku
Tokyo 101-0047
Japan
Tel: +81-3-3518-6630 Fax: +81-3-3518-6632
Email: infoj@watlow.com Website: www.watlow.co.jp


Watlow Korea Co., Ltd.
#1406, E&C Dream Tower, 46, Yangpyeongdong-3ga
Yeongdeungpo-gu, Seoul 150-103
Republic of Korea
Tel: +82 (2) 2628-5770 Fax: +82 (2) 2628-5771
Website: www.watlow.co.kr


Watlow Malaysia Sdn Bhd
No. 14-3 Jalan 2/114
Kuchai Business Centre
Jalan Kuchai Lama
58200 Kuala Lumpur
Malaysia
Tel: +60 3 7980 7741 Fax: +60 3 7980 7739


Watlow Electric Taiwan Corporation
10F-1 No.189 Chi-Shen 2nd Road Kaohsiung 80143 
Taiwan
Tel: +886-7-2885168 Fax: +886-7-2885568


Your Authorized Watlow Distributor


TOTAL


3 Year Warranty


CUSTOMER
SATISFACTION












Simple to Use, Ideally Suited
for Basic Applications
or Usage Levels


© 2009 Watlow Electric Manufacturing Company
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EZ-ZONE® PM EXPRESS PANEL MOUNT CONTROLLER


The Watlow® EZ-ZONE® PM Express panel mount controller
is an industry leading PID controller that allows for optimal
performance utilizing simple control and menu functionality
without complex features. The EZ-ZONE PM Express is
ideally suited for basic applications and usage levels.


The EZ-ZONE PM Express is the next generation of
controllers leveraging the strong legacy of Watlow’s
SERIES 93, SERIES 935 and SERIES SD controllers where
easy-to-use features are needed for basic applications. It
includes one universal input and the option for up to two
outputs and is available in 1/32 or 1/16 DIN panel mount
packages. The EZ-ZONE PM Express can be ordered as a
PID process controller or a dedicated over and
under-temperature limit controller.


The EZ-ZONE PM Express is a great addition to the
EZ-ZONE PM family of controllers which include two other
controller versions, the EZ-ZONE PM integrated controller
and the EZ-ZONE PM standard version. This family provides
an ideal platform to perform many applications.


If you are looking for a simple and easy-to-use basic
PID controller or an over and under-limit controller, the
EZ-ZONE PM Express controller will be the ideal controller
to use.


Features and Benefits
Simplified menu
• Fits basic applications with a user-friendly interface


supported by two menus and a streamlined list of
parameters


• Eliminates user complexity often encountered when
having to deal with more advanced controllers and
unnecessary features


• Reduces user training costs and user programming errors
PID auto-tune
• Provides auto-tune for fast, efficient start-up
Standard bus communications
• Allows easy product configuration via PC communications


protocol and free software
• Saves time, simplifies programming process and improves


reliability of controller setup
Factory Mutual (FM) approved over and under limit with
auxiliary outputs
• Increases user and equipment safety for over and


under-temperature conditions


Features and Benefits
Agency approvals: UL® listed, CSA, CE, RoHS, W.E.E.E.
FM, SEMI F47-0200, Class 1, Div. 2 rating on selected
models
• Assures prompt product acceptance
• Reduces end product documentation costs
Front panel removable
• Saves time and labor with replacements and


troubleshooting
P3T armor sealing system
• Complies to NEMA 4X, IP66
• Allows controller to be cleaned and washed down
• Certified UL® 50 independent to NEMA 4X specification
Touch-safe package
• Increases safety for installer and operator
• Complies with IP2X requirements
Consistent Termination Labeling (CTL) connection
system
• Allows removal of cage clamp connectors
• Provides consistent termination labeling
Three-year warranty
• Demonstrates Watlow’s reliability and product support
High-amperage power control output
• Drives 15 ampere resistive loads direct
• Reduces component count
• Saves panel space and simplifies wiring
• Reduces cost of ownership
Class 1, Div. 2
• Rated UL® 1604 for use in hazardous locations
• Saves agency and component costs


Watlow® and EZ-ZONE are registered trademarks of Watlow Electric
Manufacturing Company.


UL® is a registered trademark of Underwriter’s Laboratories, Inc.







Specifications
Line Voltage/Power
• 85 to 264V~(ac), 47 to 63Hz
• 20 to 28VÅ(ac), +10/-15%; 50/60Hz, ±5%
• 12 to 40VÎ(dc)
• 10VA max. power consumption
• Data retention upon power failure via non-volatile memory
• Compliant with SEMI F47-0200, Figure R1-1 voltage sag


requirements @ 24VÅ(ac) or higher


Environment
• 0 to 149°F (-18 to 65°C) operating temperature
• -40 to 185°F (-40 to 85°C) storage temperature
• 0 to 90% RH, non-condensing


Accuracy
• Calibration accuracy and sensor conformity: ±0.1%


of span, ±1°C @ the calibrated ambient temperature and
rated line voltage
• Type S; 0.2%
• Type T below -50°C; 0.2%


• Calibration ambient temperature @ 77°F ±5°F (25°C ±3°C)
• Accuracy span: 1000°F (540°C) min.
• Temperature stability: ±0.1°F/°F (±0.1°C/°C) rise in


ambient max.


Agency Approvals
• UL®/EN 61010 listed
• ANSI/ISA 12.12.01-2007 Class 1, Div. 2 Groups A, B,


C, D, Temperature Code T4A
• UL® 50, NEMA 4X, EN 60529 IP66
• CSA C22.2 No. 24 File 158031
• RoHS, W.E.E.E.
• CSA 610110 CE


Controller
• User selectable heat/cool, on-off, P, PI, PD, PID or alarm


action, not valid for limit controllers
• Auto-tune with control algorithm
• Control sampling rates: input = 10Hz, outputs = 10Hz
• Input and output capacity per controller type ordering


information


Serial Communications
• Isolated communications


• Standard bus configuration protocol


Wiring Termination—Touch-Safe Terminals
• Input, power and controller output terminals are touch safe


removable 12 to 22 AWG


Universal Input
• Thermocouple, grounded or ungrounded sensors


• >20MΩ input impedance
• Max. of 2kΩ source resistance


• RTD 2- or 3-wire, platinum, 100Ω @ 0°C
calibration to DIN curve (0.00385 Ω/Ω/°C)


• Process, 4-20mA @ 100Ω, or 0-10VÎ(dc) @ 20kΩ input
impedance; scalable


Functional Operating Range
Type J: -346 to 2192°F (-210 to 1200°C)
Type K: -328 to 2500°F (-200 to 1370°C)
Type T: -328 to 750°F (-200 to 400°C)
Type N: -328 to 2372°F (-200 to 1300°C)
Type S: -58 to 3214°F (-50 to 1767°C)
RTD (DIN): -328 to 1472°F (-200 to 800°C)
Process: -1999 to 9999 units


Output Hardware
• Switched dc = 22 to 32VÎ(dc) @ 30mA
• Switched dc/open collector = 30VÎ(dc) max. @100mA


max. current sink
• Solid state relay (SSR), Form A, 0.5A @ 24VÅ(ac) min.,


264VÅ(ac) max., opto-isolated, without contact
suppression


• Electromechanical relay, Form C, 5A, 24 to 240VÅ(ac) or
30VÎ(dc) max., resistive load, 100,000 cycles at
rated load


• Electromechanical relay, Form A, 5A, 24 to 240VÅ(ac) or
30VÎ(dc) max., resistive load, 100,000 cycles at
rated load


• NO-ARC relay, Form A, 15A, 24 to 240VÅ(ac), no VÎ(dc),
resistive load, 2 million cycles at rated load


• Universal process, Output range selectable:
0 to 10VÎ(dc) into a min. 1,000Ω load
4 to 20mA into max. 800Ω load


Operator Interface
• Dual 4 digit, 7 segment LED displays
• Typical display update rate 1Hz
• Advance, infinity (RESET), up and down keys plus an


EZ-KEY (not available in 1⁄32 DIN)
• Infinity key is also labeled RESET on limit control models
• EZ-KEY automatically programmed as an auto/manual


transfer mode function on PID models.
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Ordering Information
All models include:


• Universal sensor input, standard bus configuration communications


• Dual line red over green seven segment displays


Code Number PM_ _ _ _ _ - _ _ _ _ _ _ _


PM = EZ-ZONE PM controller


Package Size
3 = 1⁄32 DIN
6 = 1⁄16 DIN
8 = 1⁄8 DIN vertical (future option)
9 = 1⁄8 DIN horizontal (future option)
4 = 1⁄4 DIN (future option)


Primary Function
C = PID controller with universal input
L = Limit controller with universal input (only valid Output 1 and 2 selections = AJ, CJ or EJ)


Power Supply
1 = 100 to 240VÅ(ac)
3 = 20 to 28VÅ(ac) or 12 to 40VÎ(dc)


Output 1 and 2 Hardware Options
Output 1 Output 2


AJ = None Mechanical relay 5A, Form A
CA = Switched dc/open collector None
CH = Switched dc/open collector NO-ARC 15A power control
CC = Switched dc/open collector Switched dc
CJ = Switched dc/open collector Mechanical relay 5A, Form A
CK = Switched dc/open collector SSR Form A, 0.5A
EA = Mechanical relay 5A, Form C None
EH = Mechanical relay 5A, Form C NO-ARC 15A power control
EC = Mechanical relay 5A, Form C Switched dc
EJ = Mechanical relay 5A, Form C Mechanical relay 5A, Form A
EK = Mechanical relay 5A, Form C SSR Form A, 0.5A
FA = Universal process None
FC = Universal process Switched dc
FJ = Universal process Mechanical relay 5A, Form A
FK = Universal process SSR Form A, 0.5A
AK = None SSR Form A, 0.5A
KK = SSR Form A, 0.5A SSR Form A, 0.5A


Future Options
AAAA = None


Menu Type
B = PM EXPRESS


Additional Options
AA = Standard EZ-ZONE PM face plate
AB = EZ-ZONE logo, no Watlow name
AC = No logo, no Watlow name
12 = Class 1, Div. 2 (not available with output types E, H or J)


A A A A B


To be automatically connected to the nearest North American Technical Sales Office:


1-800-WATLOW2 • www.watlow.com • info@watlow.com
International Technical Sales Offices: Australia, +61-3-9335-6449 • China, +86-21-6106-1425 • France, +33 1 3073-2425 •
Germany, +49 (0) 7253-9400-0 • Italy, +39 (0) 2 458-8841 • Japan, +81-3-3518-6630 • Korea, +82-2-2628-5770 • Malaysia, +60-3-8076-8741 •
Mexico, +52 (442) 217-6235 • Singapore, +65-6773-9488 • Spain, +34 91 675 1292 • Sweden, +46 35-27-1166 • Taiwan, +886-7-288-5168 •
United Kingdom, +44 (0) 115-964-0777
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EZ-ZONE® PM Controllers 
Take the Pain Out of 
Meeting Your Thermal Loop 
Requirements


© 2007, 2009, 2010, 2011 Watlow Electric Manufacturing Company WIN-EZPM-0811


EZ-ZONE® PM PANEL MOUNT CONTROLLER


The EZ-ZONE® PM panel mount controller from Watlow® 
offers control options to reduce system complexity and 
the cost of thermal loop ownership. It can be ordered as a 
PID controller, an over/under limit controller or its functions 
can be combined into an integrated controller. An option 
to integrate a high amperage power controller output with 
a high-performance PID controller and an over/under limit 
controller in one space-saving, panel mount package is 
also available. Many communication options are offered to 
support connectivity needs. 


Because the EZ-ZONE PM controller is highly scalable, pay 
only for what is needed. This controller is available in 1⁄32, 
1⁄16, 1⁄8 and 1⁄4 DIN panel mount packages. The EZ-ZONE PM 
controller is easy to use and is ideal for PID, over/under limit 
or integrated controller needs.


Features and Benefits
Integrated PID and limit controller
•	 Reduces wiring time and termination complexity 


compared with connecting discrete products
•	 Decreases required panel space 
•	 Lowers installation costs
•	 Increases user and equipment safety for over/under 


temperature conditions
High amperage power control output
•	 Drives 15 ampere resistive loads directly
•	 Reduces component count
•	 Decreases cost of ownership
Current monitoring 
•	 Detects heater current flow and provides alarm indication 


of a failed output device or heater load
Serial communication capabilities
•	 Provides a wide range of protocol choices including 


Modbus® RTU, EtherNet/IP™, Modbus® TCP, PROFIBUS 
DP and DeviceNet™


•	 Supports network connectivity to a PC or PLC
Dual-channel controller
•	 Provides two PID controllers in one space-saving package
Enhanced control options
•	 Easily handles complex process problems such as 


cascade, ratio, differential, square-root, motorized valve 
control without slidewire feedback, wet-bulb/dry-bulb, 
compressor control and peltier loads


Advanced PID control algorithm
•	 Offers TRU-TUNE®+ adaptive control to provide tighter 


control for demanding applications
•	 Provides auto-tune for fast, efficient start-up 


Configuration communications with software
•	 Includes Watlow standard bus communications and 
	 EZ-ZONE configurator software
•	 Saves time and improves reliability of controller setup
Ten-point linearization curve
•	 Improves sensor accuracy
Built-in sensor compensation curves
•	 Saves cost of buying compensated sensors
•	 Includes Vaisala RH and altitude (pressure) curves
Remote set point operation
•	 Supports convenient set point manipulation from a 


remote device such as a master control or PLC
Profile capability
•	 Offers pre-programmed process control
•	 Allows ramp/soak programming with 40 total steps, 


battery backup and real time clock
Retransmit Output
•	 Supports industry needs for recording 
Factory Mutual (FM) approved over/under limit with 
auxiliary outputs 
•	 Increases user and equipment safety for over/under 


temperature conditions
Memory for saving and restoring parameter settings 
•	 Decreases service calls and time down
Agency approvals: UL® listed, CSA, CE, RoHS, W.E.E.E., 
FM, SEMI F47-0200, Class 1, Div. 2 rating on selected 
models
•	 Assures prompt product acceptance
•	 Reduces end product documentation costs
Touch-safe package
•	 Increases safety for installer/operator
•	 Complies with IP2X requirements
Consistent termination labeling connection system 
•	 Simplifies switching between products
•	 Speeds up user’s system documentation 
EZ-KEY 
•	 Enables simple, one-touch operation of user-defined, 


repetitive activities
Programmable menu system
•	 Reduces setup time and increases operator efficiency
Three-year warranty
•	 Provides product support and reliability







Specifications
Controller
•	User-selectable heat/cool, on-off, P, PI, PD, PID or alarm 


action, not valid for limit controllers
•	Auto-tune with TRU-TUNE+ adaptive control algorithm
•	Control sampling rates: input = 10Hz, outputs = 10Hz
Profile Ramp/Soak - Real Time Clock and Battery Backup
•	4 profiles, 40 total steps
•	Accuracy (typical): ±30 PPM at 77°F (25°C)
	 +30/-100 PPM at -4 to 149°F (-20 to 65°C)
•	Battery type/typical life: lithium, three cumulative years 


unpowered at 77°F (25°C)
Isolated Serial Communications
•	EIA 232/485, Modbus® RTU
•	EtherNet/IP™/Modbus® TCP 
•	DeviceNet™
•	PROFIBUS DP
Wiring Termination—Touch-Safe Terminals
•	Input, power and controller output terminals are touch 


safe, removable, 12 to 22 AWG 
Universal Input
•	Thermocouple, grounded or ungrounded sensors greater 


than 20MΩ input impedance, 3µA open sensor detection,
	 2kΩ source resistance max.
•	RTD 2- or 3-wire, platinum, 100Ω and 1000Ω @ 32°F (0°C)  


calibration to DIN curve (0.00385 Ω/Ω/°C)
•	Process, 0-20mA @ 100Ω, or 0-10VDC @ 20kΩ, 0-50mV at 


20MΩ, 0-1000Ω potentionmeter; scalable; inverse scaling
Functional Operating Range
Type J: -346 to 2192°F (-210 to 1200°C)
Type K: -454 to 2500°F (-270 to 1371°C)
Type T: -454 to 750°F (-270 to 400°C)
Type E: -454 to 1832°F (-270 to 1000°C)
Type N: -454 to 2372°F (-270 to 1300°C)
Type C: 32 to 4200°F (0 to 2315°C)
Type D: 32 to 4200°F (0 to 2315°C)
Type F: 32 to 2449°F (0 to 1343°C)
Type R: -58 to 3214°F (-50 to 1767°C)
Type S: -58 to 3214°F (-50 to 1767°C)
Type B: 32 to 3300°F (0 to 1816°C)
RTD (DIN): -328 to 1472°F (-200 to 800°C)
Process: -1999 to 9999 units
Accuracy
•	Calibration accuracy and sensor conformity: ±0.1% of 


span, ±1°C @ the calibrated ambient temperature and 
rated line voltage


	 • Types R, S, B; 0.2%
	 • Type T below -50°C; 0.2%
•	Calibration ambient temperature @ 77°F ±5°F (25°C ±3°C)
•	Accuracy span: 1000°F (540°C) min.
•	Temperature stability: ±0.1°F/°F (±0.1°C/°C) rise in  


ambient max.
Thermistor Input
•	0 to 40kΩ, 0 to 20kΩ, 0 to 10kΩ, 0 to 5kΩ
•	2.252kΩ and 10kΩ base at 77°F (25°C)
•	Linearization curves built-in
Current Transformer Input 
•	Accepts 0-50mA signal (user-programmable range)
•	Displayed operating range and resolution can be scaled 


and are user-programmable
Digital Inputs (DC Voltage)
•	Max. input: 36V at 3mA
•	Logic: min. high state 3V at 0.25mA, max. low state 2V
Digital Inputs (Dry Contact)
•	Logic: min. open resistance 10kΩ, max. closed  


resistance 50Ω
•	Max. short circuit: 20mA


2 Digital I/O (ordered with power supply option)
•	Update rate: 10Hz
•	Input type: user-selectable, dc voltage or dry contact
•	Output type: switched dc
•	Output voltage: 24V
•	Output 5: 24mA max. or drive one 3-pole DIN-A-MITE® 
•	Output 6: 10mA max.   
6 Digital I/O (ordered with communications option)
•	Update rate: 10Hz
•	Input type: user-selectable, dc voltage or dry contact
•	Output type: user-selectable, switched dc or open collector
•	Switched dc output voltage: 12 to 24VDC, depending on 


current draw
•	Switched dc max. supplied current: 40mA at 20VDC and 


80mA at 12VDC
•	Switched dc max. low state: 2V
•	Open collector max. switched voltage: 32VDC
•	Open collector max. switched current: 1.5A per output;  


8A total for all 6 outputs
Output Hardware
•	Switched dc: 22 to 32VDC @ 30mA max. per single output 


and 40mA max. total per paired outputs (1 & 2, 3 & 4)
•	Open collector: 30VDC max. @ 100mA max.
•	SSR, Form A, 24 to 240VAC, 1A at 50°F (10°C) to 0.5A at 


149°F (65°C) resistive load, 264VAC max., opto-isolated, 
without contact suppression, 120/240VAC @ 20VA  
pilot duty


•	Electromechanical relay, Form A, 24 to 240VAC or 30VDC 
max., 5A resistive load, 100,000 cycles at rated load, 
120/240 @ 125VA or 24VAC @ 25VA pilot duty


•	Electromechanical relay, Form C, 24 to 240VAC or 30VDC 
max., 5A resistive load, 100,000 cycles at rated load, 
120/240 @ 125VA or 24VAC @ 25VA pilot duty


•	NO-ARC relay, Form A, 85 to 264VAC, 15A @ 122°F 
(50°C), resistive load, no VDC, 2,000,000 cycles at rated 
load


•	Universal process output: range selectable; 0 to 10VDC 
±15mV into a min. 1,000Ω load with 2.5mV nominal 
resolution; 0 to 20mA ±30μA into max. 800Ω load with 5μA 
nominal resolution; temperature stability 100ppm/°C


Operator Interface
•	Dual 4-digit, 7-segment LED displays
•	Advance, infinity, up and down keys, plus 1 or 2 


programmable EZ-KEY(s) depending on model size
•	Typical display update rate: 1Hz
•	RESET key substituted for infinity on all models with  


limit controller
Line Voltage/Power
•	High voltage option: 85 to 264VAC, 47 to 63Hz
•	Low voltage option: 20 to 28VAC, +10/-15%; 50/60Hz, 


±5% or 12 to 40VDC
•	Max. power consumption: 10VA (1⁄32 and 1⁄16 DIN);  


14VA (1⁄8 and 1⁄4 DIN) 
•	Data retention upon power failure via nonvolatile memory
•	Compliant with SEMI F47-0200, Figure R1-1 voltage sag 


requirements @ 24VAC or higher
Environment
•	Operating temperature: 0 to 149°F (-18 to 65°C) 
•	Storage temperature: -40 to 185°F (-40 to 85°C) 
•	Relative humidity: 0 to 90% RH, non-condensing
Agency Approvals
•	cULus® UL/EN/CSA C22.2 No 61010-1 Listed,  


File E185611
•	CSA C22.2 No. 24, File 158031 (1⁄32 and 1⁄16 DIN sizes)
•	UL® 50 4X indoor locations, NEMA 4X, IP66 front seal
•	cULus® ANSI/ISA 12.1201-2001, CSA-C22.2  


No. 213-1987, Class 1, Div. 2, Groups A, B, C and D, 
Temperature Code T4A, File E184390 (optional)


•	FM Class 3545 (limit controls)
•	CE, RoHS by design, W.E.E.E.
•	EtherNet/IP™ and DeviceNet™ ODVA Conformance 


Tested







‑
1⁄32 DIN 1⁄16 DIN 1⁄8 DIN 1⁄4 DIN 


PID Loops 1 1 1 to 2 1 to 2


Profile Ramp/Soak 40 total steps 40 total steps 40 total steps 40 total steps


Profile Battery Backup and Real Time Clock None None Yes Yes


Number of Digital Inputs/Outputs 
0 to 2 0 to 2 0 to 8 0 to 8


Number of Outputs 1 to 4 1 to 6 1 to 12 1 to 12


Integrated Safety Limits
Limit must be 


ordered as 
separate device


1 1 1


Maximum Power Output
5A mechanical 


relay
15A NO-ARC 15A NO-ARC  15A NO-ARC 


Current Measurement None Accepts 0-50mA signal from external current transformer


Standard Bus Communications Yes Yes Yes Yes


Field Bus Communications Modbus® RTU 485
Modbus® RTU 232/485, EtherNet/IP™, Modbus® TCP, 


DeviceNet™, PROFIBUS DP


10-Point Calibration Offset Yes Yes Yes Yes


Ratio, Differential andSquare-Root None Yes Yes Yes


Sensor Compensation Curves - Altitude 
(Pressure) and Vaisalla RH


None Yes Yes Yes


Motorized Valve Control (without Feedback) None Yes Yes Yes


Wet Bulb/Dry Bulb None Yes Yes Yes


Cascade None None Yes Yes


Comparison of Available Features


Silver Series touchscreen 
operator interface terminals 
provide a customizable user 
interface and log and graph 
data for Watlow controllers 
and other devices. A Silver 
Series operator interface 
terminal paired with Watlow 
controllers is the perfect 
solution for your industrial 
process or machine control 
application.


EZ-ZONE® configurator 
software is used to set up 
Watlow EZ-ZONE products 
in one simple process. It 
works without requiring 
the purchase of any 
communications options 
because it uses the standard 
bus communications protocol 
that is included with all  
EZ-ZONE products.  
EZ-ZONE configurator  
can be used for on-line and 
off-line configuration and 
downloading previously  
saved setups. It is available 
free as a download at  
www.watlow.com


Compatible Accessories


SpecView from Watlow is 
designed for industrial users 
with features such as data 
logging, trending and support 
for bar code readers and touch 
screens. Errors are reduced, 
for any process, by creating 
application-specific screens.  
The software provides a 
historical replay option,  
easy-to-use recipe features  
and remote access options, 
including LAN, internet and 
modem.


More information is available on these products at  
www.watlow.com







EZ-ZONE PM 1⁄8 DIN - VerticalEZ-ZONE PM 1⁄8 DIN - Horizontal
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Package Size
3 = 1⁄32 DIN
6 = 1⁄16 DIN
8 = 1⁄8 DIN vertical
9 = 1⁄8 DIN horizontal
4 = 1⁄4 DIN


Primary Function
Options B and E are not available with 1⁄32 DIN (PM3) or  
1⁄16 DIN (PM6) models
C = PID controller with universal input
R = PID controller with universal input and profiling ramp/soak
B = PID controller with universal input and profiling ramp/soak and 


battery back-up with real time clock
J = PID controller with thermistor
N = PID controller with thermistor input and profiling ramp/soak
E = PID controller with thermistor input and profiling ramp/soak 


and battery back-up with real time clock
S = Custom firmware


Power Supply, Digital Inputs/Outputs (I/O)
1 = 100 to 240VAC
2 = 100 to 240VAC plus 2 digital I/O points
3 = 20 to 28VAC or 12 to 40VDC
4 = 20 to 28VAC or 12 to 40VDC, plus 2 digital I/O points


Output 1 and 2 Hardware Options
PM3: CH, EH and KH are not valid options for  
1⁄32 DIN package type


 Output 1  Output 2
CA	= Switched dc/open collector None
CH	= Switched dc/open collector NO-ARC 15A power control
CC	= Switched dc/open collector Switched dc
CJ	= Switched dc/open collector Mechanical relay 5A, Form A
CK	= Switched dc/open collector SSR Form A, 0.5A
EA	= Mechanical relay 5A, Form C None
EH	= Mechanical relay 5A, Form C NO-ARC 15A power control
EC	= Mechanical relay 5A, Form C Switched dc
EJ	 = Mechanical relay 5A, Form C Mechanical relay 5A, Form A
EK	= Mechanical relay 5A, Form C SSR Form A, 0.5A
FA	= Universal process None
FC	= Universal process Switched dc
FJ	 = Universal process Mechanical relay 5A, Form A
FK	= Universal process SSR Form A, 0.5A
AK	= None SSR Form A, 0.5A
KH	= SSR Form A, 0.5A NO-ARC 15A power control
KK	= SSR Form A, 0.5A SSR Form A, 0.5A


Additional Communication Options  
Standard bus always included
A = None
1 = EIA 485 Modbus® RTU


Custom Options
Firmware, overlays, parameter settings
AA = Standard EZ-ZONE PM face plate
12 = Class 1, Div. 2 (not available with mechanical relay Output 


types E, H or J)


③


④


⑤


⑥ ⑦


⑧


⑬ ⑭


PID Model Ordering Information


AAA


Part Number


Package 
Size


Primary 
Function


Power 
Supply, 


Digital I/O


Output 1 and 
2 Hardware 


Options


Add’l 
Comm. 
Options


Future 
Options


③ ⑤④ ⑥ ⑦ ⑧ ⑨⑩②① ⑪


PM


Custom
Options


⑬ ⑭


Universal Sensor Input, Standard Bus Communications, TRU-TUNE+ Adaptive Tune, Red and Green  
Seven-Segment Displays


-


Isolated 
Input 


Option


⑫


Isolated Input Option
A = None
D = Isolated input 1


⑫







Typical Block Diagrams
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EZ-ZONE PM PID Model EZ-ZONE PM Limit Model


EZ-ZONE PM Integrated PID Model


Package Size
3 = 1⁄32 DIN
6 = 1⁄16 DIN
8 = 1⁄8 DIN vertical
9 = 1⁄8 DIN horizontal
4 = 1⁄4 DIN


Primary Function
L = Limit controller with universal input
M = Limit controller with thermistor input
D = Custom firmware


Power Supply, Digital Inputs/Outputs (I/O)
1 = 100 to 240VAC
2 = 100 to 240VAC plus 2 digital I/O points
3 = 20 to 28VAC or 12 to 40VDC
4 = 20 to 28VAC or 12 to 40VDC, plus 2 digital I/O points


Output 1 and 2 Hardware Options
 Output 1  Output 2


AJ	= None Mechanical relay 5A, Form A
CJ	= Switched dc/open collector Mechanical relay 5A, Form A
EJ	 = Mechanical relay 5A, Form C Mechanical relay 5A, Form A


⑥ ⑦


Additional Communication Options  
Standard bus always included
A = None
1 = EIA 485 Modbus® RTU


Custom Options
Firmware, overlays, parameter settings
AA = Standard EZ-ZONE PM face plate


Limit Model Ordering Information


AAA


Part Number


Package 
Size


Primary 
Function


Power 
Supply, 


Digital I/O


Output 1 and 
2 Hardware 


Options


Add’l 
Comm. 
Options


Future 
Options


③ ⑤④ ⑥ ⑦ ⑧ ⑨⑩②① ⑪


PM


③


④


Custom
Options


⑬ ⑭


⑤


⑧


⑬ ⑭


Universal Sensor Input, Standard Bus Communications, Red and Green Seven-Segment Displays


-


Isolated 
Input 


Option


⑫


Isolated Input Option
A = None
D = Isolated input 1


⑫







Output 3 and 
4 Hardware 


Options
Additional
Options


Package Size
6 = 1⁄16 DIN
8 = 1⁄8 DIN vertical
9 = 1⁄8 DIN horizontal
4 = 1⁄4 DIN


Primary Function
Options B and E are not available with 1⁄16 DIN (PM6) models


C = PID controller with universal input
R = PID controller with universal input and profiling ramp/soak
B = PID controller with universal input and profiling ramp/soak and 


battery back-up with real time clock


J = PID controller with thermistor input
N = PID controller with thermistor input and profiling ramp/soak
E = PID controller with thermistor input and profiling ramp/soak 


and battery back-up with real time clock
S = Custom firmware


Integrated PID Controller Model Ordering Information


Part Number


Package 
Size


Primary 
Function


Power 
Supply, 


Digital I/O


Output 1 and 
2 Hardware 


Options


Comm. 
Options or Add’l 


Digital I/O


Auxiliary 
Control 


Functions


③ ⑤④ ⑥ ⑦ ⑧ ⑨ ⑩②① ⑫


PM


③


④


Power Supply, Digital Inputs/Outputs (I/O)
1 = 100 to 240VAC
2 = 100 to 240VAC plus 2 digital I/O points
3 = 20 to 28VAC or 12 to 40VDC
4 = 20 to 28VAC or 12 to 40VDC, plus 2 digital I/O points


Output 1 and 2 Hardware Options
 Output 1  Output 2


CA	= Switched dc/open collector None
CH	= Switched dc/open collector NO-ARC 15A power control
CC	= Switched dc/open collector Switched dc
CJ	= Switched dc/open collector Mechanical relay 5A, Form A
CK	= Switched dc/open collector SSR Form A, 0.5A
EA	= Mechanical relay 5A, Form C None
EH	= Mechanical relay 5A, Form C NO-ARC 15A power control
EC	= Mechanical relay 5A, Form C Switched dc
EJ	 = Mechanical relay 5A, Form C Mechanical relay 5A, Form A
EK	= Mechanical relay 5A, Form C SSR Form A, 0.5A
FA	= Universal process None
FC	= Universal process Switched dc
FJ	 = Universal process Mechanical relay 5A, Form A
FK	= Universal process SSR Form A, 0.5A
AK	= None SSR Form A, 0.5A
KH	= SSR Form A, 0.5A NO-ARC 15A power control
KK	= SSR Form A, 0.5A SSR Form A, 0.5A


⑤


⑥ ⑦


Communication Options or Additional Digital  
Inputs/Outputs (I/O)  


Standard bus always included


A = None
1 = EIA 485 Modbus® RTU
2 = EIA 232/485 Modbus® RTU
3 = EtherNet/IP™/Modbus® TCP
5 = DeviceNet™
6 = PROFIBUS DP
C = 6 digital I/O (not available on 1⁄16 DIN models)
D = 6 digital I/O and EIA 485 Modbus® RTU (not available on 


1⁄16 DIN models)


⑧ Additional Options
A = Standard 
C = Enhanced firmware which includes compressor control, 


cascade, ratio, differential, square-root and motorized  
valve control without feedback. 


D = Standard with isolated input 1, input 2 is always isolated.
F = Enhanced firmware with isolated input 1, input 2 is always 


isolated.
Note: Auxiliary control function C or J required for cascade control.


Universal Sensor Input, Standard Bus Communications, TRU-TUNE+ Adaptive Tune, Red and Green  
Seven-Segment Displays


Output 3 and 4 Hardware Options
 Output 3  Output 4


AA	= None None
AJ	= None Mechanical relay 5A, Form A
AK	= None SSR Form A, 0.5A
CA	= Switched dc/open collector None
CC	= Switched dc/open collector Switched dc
CH	= Switched dc/open collector NO-ARC 15A power control
CJ	= Switched dc/open collector Mechanical relay 5A, Form A
CK	= Switched dc/open collector SSR Form A, 0.5A
EA	= Mechanical relay 5A, Form C None
EC	= Mechanical relay 5A, Form C Switched dc
EH	= Mechanical relay 5A, Form C NO-ARC 15A power control
EJ	 = Mechanical relay 5A, Form C Mechanical relay 5A, Form A
EK	= Mechanical relay 5A, Form C SSR Form A, 0.5A
FA	= Universal process None
FC	= Universal process Switched dc
FJ	 = Universal process Mechanical relay 5A, Form A
FK	= Universal process SSR Form A, 0.5A
KH	= SSR Form A, 0.5A NO-ARC 15A power control
KK	= SSR Form A, 0.5A SSR Form A, 0.5A
1⁄16 DIN Models: If communication options 2 thru 6 is ordered in 
previous digit,  then Option AA must be ordered here.
1⁄16 DIN Models: Output options CH, EH and KH are not valid.


⑩ ⑪


Auxiliary Control Functions
A = None
C = 2nd PID channel with universal input - not available on 1⁄16 DIN 


models 


J = 2nd PID channel with thermistor input - not available on  
1⁄16 DIN models 


R = Auxillary 2nd input (universal input)
P = Auxillary 2nd input (thermistor input)
T = Current transformer input (not valid Output 3 and 4  


selections = FA, FC, FJ and FK)
L = Integrated limit controller with universal input (only valid 


Output 3 and 4 selections = CJ, EJ and AJ


M = Integrated limit controller with thermistor input (only valid 
Output 3 and 4 selections = CJ, EJ and AJ


1⁄16 DIN Models: If communication options 2 thru 6 is ordered in 
previous digit,  then Option A must be ordered here.
All Models: Auxiliary input supports remote set point, backup  
sensor ratio, differential and wet-bulb/dry-bulb input.


⑨


⑫


⑪


Custom
Options


⑬ ⑭


-


Custom Options
AA = Standard EZ-ZONE PM face plate
12 = Class 1, Div. 2 (not available with integrated limit Option “L”  


or “M”, or with Output types E, H or J)


⑬ ⑭







Package Size
6 = 1⁄16 DIN
8 = 1⁄8 DIN vertical
9 = 1⁄8 DIN horizontal
4 = 1⁄4 DIN


Primary Function
L = Limit controller with universal input
M = Limit controller with thermistor input
D = Custom firmware


Power Supply, Digital Inputs/Outputs (I/O)
1 = 100 to 240VAC
2 = 100 to 240VAC plus 2 digital I/O points
3 = 20 to 28VAC or 12 to 40VDC
4 = 20 to 28VAC or 12 to 40VDC, plus 2 digital I/O points


Additional Communication Options  
Standard bus always included
A = None
1 = EIA 485 Modbus® RTU
2 = EIA 232/485 Modbus® RTU
3 = EtherNet/IP™ Modbus® TCP
5 = DeviceNet™
6 = PROFIBUS DP


Custom Options
Firmware, overlays, parameter settings
AA = Standard EZ-ZONE PM face plate


Output 1 and 2 Hardware Options
 Output 1  Output 2


AJ	= None Mechanical relay 5A, Form A
CJ	= Switched dc/open collector Mechanical relay 5A, Form A
EJ	 = Mechanical relay 5A, Form C Mechanical relay 5A, Form A


⑥ ⑦


Output 3 and 4 Hardware Options
 Output 3  Output 4


AA	= None None
AJ	= None Mechanical relay 5A, Form A
AK	= None SSR Form A, 0.5A
CA	= Switched dc/open collector None
CC	= Switched dc/open collector Switched dc
CJ	= Switched dc/open collector Mechanical relay 5A, Form A
CK	= Switched dc/open collector SSR Form A, 0.5A
EA	= Mechanical relay 5A, Form C None
EC	= Mechanical relay 5A, Form C Switched dc
EJ	 = Mechanical relay 5A, Form C Mechanical relay 5A, Form A
EK	= Mechanical relay 5A, Form C SSR Form A, 0.5A
FA	= Universal process None
FC	= Universal process Switched dc
FJ	 = Universal process Mechanical relay 5A, Form A
FK	= Universal process SSR Form A, 0.5A
KK	= SSR Form A, 0.5A SSR Form A, 0.5A


1⁄16 DIN Models: If communication options 2 thru 6 is ordered in  
previous digit, then Option AA must be ordered here.


⑬ ⑭


⑩ ⑪


Enhanced Limit Model Ordering Information


A


Part Number


Package 
Size


Primary 
Function


Power 
Supply, 


Digital I/O


Output 1 and 
2 Hardware 


Options


Add’l 
Comm. 
Options


Future 
Option


③ ⑤④ ⑥ ⑦ ⑧②①


PM


③


④


⑤


⑧


Universal Sensor Input, Configuration Communications, Red and Green Seven-Segment Displays


Isolated 
Input 


Option
Custom
Options


⑬ ⑭⑫⑨
Output 3 and 
4 Hardware 


Options


⑩ ⑪


-


Your Authorized Watlow Distributor is:


To be automatically connected to the nearest North American Technical Sales Office:


1-800-WATLOW2 • www.watlow.com • inquiry@watlow.com
International Technical Sales Offices: Australia, +61 3 9335 6449 • China, +86 21 3532 8532 • France, +33 1 41 32 79 70   


Germany, +49 (0) 72 53 / 94 00-0 • Italy, +39 024588841 • Japan, +81 3 3518 6630 • Korea, +82 2 2628 5770   
Malaysia, +60 3 8076 8745 • Mexico, +52 442 217 6235 • Singapore, +65 6773 9488 • Spain, +34 91 675 12 92   


Taiwan, +886 7 288 5168 • United Kingdom, +44 (0) 115 964 0777


Isolated Input Option
A = None
D = Isolated input 1


⑫
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Series 94
Retrofit


PM Express
Retrofit


PM Standard Notes Line Voltage
Analog
Input 1 Control Mode Action


Series 94
Outputs 1 & 2 Set Point Mounting


94AA-1DA0-00RR PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AA-1DA0-00RG PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AA-1DA0-00GR PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AA-1DA0-00GG PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AA-1DA0-00AA PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AA-1DA0-00AB PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AA-1DA0-00AC PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AA-1DA0-00AD PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AA-1DA1-00RR PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AA-1DA1-00RG PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AA-1DA1-00GR PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AA-1DA1-00GG PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AA-1DA1-00AA PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AA-1DA1-00AB PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AA-1DA1-00AC PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AA-1DA1-00AD PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AA-1DC0-00RR PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AA-1DC0-00RG PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AA-1DC0-00GR PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AA-1DC0-00GG PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AA-1DC0-00AA PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AA-1DC0-00AB PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AA-1DC0-00AC PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AA-1DC0-00AD PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AA-1DC1-00RR PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AA-1DC1-00RG PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN
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Series 94
Retrofit


PM Express
Retrofit


PM Standard Notes Line Voltage
Analog
Input 1 Control Mode Action


Series 94
Outputs 1 & 2 Set Point Mounting


94AA-1DC1-00GR PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AA-1DC1-00GG PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AA-1DC1-00AA PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AA-1DC1-00AB PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AA-1DC1-00AC PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AA-1DC1-00AD PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AA-1DD0-00RR PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AA-1DD0-00RG PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AA-1DD0-00GR PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AA-1DD0-00GG PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AA-1DD0-00AA PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AA-1DD0-00AB PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AA-1DD0-00AC PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AA-1DD0-00AD PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AA-1DD1-00RR PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AA-1DD1-00RG PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AA-1DD1-00GR PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AA-1DD1-00GG PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AA-1DD1-00AA PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AA-1DD1-00AB PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AA-1DD1-00AC PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AA-1DD1-00AD PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AA-1DK0-00RR PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AA-1DK0-00RG PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AA-1DK0-00GR PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AA-1DK0-00GG PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN
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Series 94
Retrofit


PM Express
Retrofit


PM Standard Notes Line Voltage
Analog
Input 1 Control Mode Action


Series 94
Outputs 1 & 2 Set Point Mounting


94AA-1DK0-00AA PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AA-1DK0-00AB PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AA-1DK0-00AC PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AA-1DK0-00AD PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AA-1DK1-00RR PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AA-1DK1-00RG PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AA-1DK1-00GR PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AA-1DK1-00GG PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AA-1DK1-00AA PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AA-1DK1-00AB PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AA-1DK1-00AC PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AA-1DK1-00AD PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AB-1DA0-00RR PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AB-1DA0-00RG PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AB-1DA0-00GR PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AB-1DA0-00GG PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AB-1DA0-00AA PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AB-1DA0-00AB PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AB-1DA0-00AC PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AB-1DA0-00AD PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AB-1DA1-00RR PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AB-1DA1-00RG PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AB-1DA1-00GR PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AB-1DA1-00GG PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AB-1DA1-00AA PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AB-1DA1-00AB PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN
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94AB-1DA1-00AC PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AB-1DA1-00AD PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94AB-1DC0-00RR PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AB-1DC0-00RG PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AB-1DC0-00GR PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AB-1DC0-00GG PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AB-1DC0-00AA PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AB-1DC0-00AB PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AB-1DC0-00AC PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AB-1DC0-00AD PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AB-1DC1-00RR PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AB-1DC1-00RG PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AB-1DC1-00GR PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AB-1DC1-00GG PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AB-1DC1-00AA PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AB-1DC1-00AB PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AB-1DC1-00AC PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AB-1DC1-00AD PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94AB-1DD0-00RR PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AB-1DD0-00RG PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AB-1DD0-00GR PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AB-1DD0-00GG PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AB-1DD0-00AA PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AB-1DD0-00AB PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AB-1DD0-00AC PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AB-1DD0-00AD PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN
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94AB-1DD1-00RR PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AB-1DD1-00RG PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AB-1DD1-00GR PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AB-1DD1-00GG PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AB-1DD1-00AA PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AB-1DD1-00AB PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AB-1DD1-00AC PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AB-1DD1-00AD PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94AB-1DK0-00RR PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AB-1DK0-00RG PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AB-1DK0-00GR PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AB-1DK0-00GG PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AB-1DK0-00AA PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AB-1DK0-00AB PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AB-1DK0-00AC PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AB-1DK0-00AD PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AB-1DK1-00RR PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AB-1DK1-00RG PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AB-1DK1-00GR PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AB-1DK1-00GG PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AB-1DK1-00AA PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AB-1DK1-00AB PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AB-1DK1-00AC PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94AB-1DK1-00AD PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BA-1DA0-00RR PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BA-1DA0-00RG PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN
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94BA-1DA0-00GR PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BA-1DA0-00GG PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BA-1DA0-00AA PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BA-1DA0-00AB PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BA-1DA0-00AC PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BA-1DA0-00AD PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BA-1DA1-00RR PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BA-1DA1-00RG PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BA-1DA1-00GR PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BA-1DA1-00GG PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BA-1DA1-00AA PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BA-1DA1-00AB PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BA-1DA1-00AC PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BA-1DA1-00AD PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BA-1DC0-00RR PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BA-1DC0-00RG PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BA-1DC0-00GR PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BA-1DC0-00GG PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BA-1DC0-00AA PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BA-1DC0-00AB PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BA-1DC0-00AC PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BA-1DC0-00AD PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BA-1DC1-00RR PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BA-1DC1-00RG PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BA-1DC1-00GR PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BA-1DC1-00GG PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN
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94BA-1DC1-00AA PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BA-1DC1-00AB PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BA-1DC1-00AC PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BA-1DC1-00AD PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BA-1DD0-00RR PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BA-1DD0-00RG PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BA-1DD0-00GR PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BA-1DD0-00GG PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BA-1DD0-00AA PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BA-1DD0-00AB PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BA-1DD0-00AC PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BA-1DD0-00AD PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BA-1DD1-00RR PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BA-1DD1-00RG PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BA-1DD1-00GR PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BA-1DD1-00GG PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BA-1DD1-00AA PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BA-1DD1-00AB PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BA-1DD1-00AC PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BA-1DD1-00AD PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BA-1DK0-00RR PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BA-1DK0-00RG PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BA-1DK0-00GR PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BA-1DK0-00GG PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BA-1DK0-00AA PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BA-1DK0-00AB PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN
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94BA-1DK0-00AC PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BA-1DK0-00AD PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BA-1DK1-00RR PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BA-1DK1-00RG PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BA-1DK1-00GR PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BA-1DK1-00GG PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BA-1DK1-00AA PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BA-1DK1-00AB PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BA-1DK1-00AC PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BA-1DK1-00AD PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BB-1DA0-00RR PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BB-1DA0-00RG PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BB-1DA0-00GR PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BB-1DA0-00GG PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BB-1DA0-00AA PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BB-1DA0-00AB PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BB-1DA0-00AC PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BB-1DA0-00AD PM6L1AJ-AAAABAA PM6L1AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BB-1DA1-00RR PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BB-1DA1-00RG PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BB-1DA1-00GR PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BB-1DA1-00GG PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BB-1DA1-00AA PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BB-1DA1-00AB PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BB-1DA1-00AC PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN


94BB-1DA1-00AD PM6L3AJ-AAAABAA PM6L3AJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, None Integral 1/16 DIN
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94BB-1DC0-00RR PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BB-1DC0-00RG PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BB-1DC0-00GR PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BB-1DC0-00GG PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BB-1DC0-00AA PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BB-1DC0-00AB PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BB-1DC0-00AC PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BB-1DC0-00AD PM6L1CJ-AAAABAA PM6L1CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BB-1DC1-00RR PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BB-1DC1-00RG PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BB-1DC1-00GR PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BB-1DC1-00GG PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BB-1DC1-00AA PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BB-1DC1-00AB PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BB-1DC1-00AC PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BB-1DC1-00AD PM6L3CJ-AAAABAA PM6L3CJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, SW DC Integral 1/16 DIN


94BB-1DD0-00RR PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BB-1DD0-00RG PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BB-1DD0-00GR PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BB-1DD0-00GG PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BB-1DD0-00AA PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BB-1DD0-00AB PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BB-1DD0-00AC PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BB-1DD0-00AD PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BB-1DD1-00RR PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BB-1DD1-00RG PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN
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94BB-1DD1-00GR PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BB-1DD1-00GG PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BB-1DD1-00AA PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BB-1DD1-00AB PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BB-1DD1-00AC PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BB-1DD1-00AD PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 5A Relay Integral 1/16 DIN


94BB-1DK0-00RR PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BB-1DK0-00RG PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BB-1DK0-00GR PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BB-1DK0-00GG PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BB-1DK0-00AA PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BB-1DK0-00AB PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BB-1DK0-00AC PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BB-1DK0-00AD PM6L1EJ-AAAABAA PM6L1EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 100 to 240 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BB-1DK1-00RR PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BB-1DK1-00RG PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BB-1DK1-00GR PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BB-1DK1-00GG PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BB-1DK1-00AA PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BB-1DK1-00AB PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BB-1DK1-00AC PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN


94BB-1DK1-00AD PM6L3EJ-AAAABAA PM6L3EJ-AAAAAAA
Check output location. Limit on output 2, form A contact. 
Relay differences. SSR not available, relay substituted. 12 to 24 VAC/DC Universal Limit/Alarm High/Low Limit 5A Relay, 0.5A SSR Integral 1/16 DIN
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How to Use This  Manual Wat low Ser ies  94


Safety Information
We use note, caution and warning symbols throughout this book to draw your
attention to important operational and safety information.


A bold text “NOTE” marks a short message in the margin to alert you to an
important detail.


A bold text “CAUTION” safety alert appears with information that is impor-
tant for protecting your equipment and performance. Be especially careful to
read and follow all cautions that apply to your application.


A bold text “WARNING” safety alert appears with information that is impor-
tant for protecting you, others and equipment from damage. Pay very close
attention to all warnings that apply to your application.


The safety alert symbol, ç, (an exclamation point in a triangle) precedes a
general CAUTION or WARNING statement.


The electrical hazard symbol, Ó, (a lightning bolt in a triangle) precedes an
electric shock hazard CAUTION or WARNING safety statement.


Technical Assistance
If you encounter a problem with your Watlow controller, review all of your
configuration information for each step of the setup to verify that your
selections are consistent with your applications. 


If the problem persists after checking all the steps, you can get technical
assistance by calling Watlow Controls at +1 (507) 494-5656, between
7 a.m. and 5 p.m. CST, and asking for an applications engineer. When you
call, have the following information on hand: the controller’s model num-
ber (the 12-digit number is printed on the top of the stickers on each side
of the controller’s case and on the right-hand or top circuit board); your
user’s manual; and all configuration information.


Your Feedback
Your comments or suggestions on this manual are welcome, please send them
to:  Technical Writer, Watlow Winona, 1241 Bundy Boulevard, P.O. Box 5580,
Winona, MN 55987-5580, Phone: +1 (507) 454-5300, Fax: +1 (507) 452-4507.
The Series 94 User’s Manual is copyrighted by Watlow Winona, Inc., © June
2002, with all rights reserved. (2290)


NOTE:
Details of a “Note”
appear here in the
narrow margin on
the outside of each
page.


çCAUTION:
Details of a
“Caution” appear
here in the narrow
margin on the out-
side of each page.


ÓWARNING:
Details of a
“Warning” appear
here in the narrow
margin on the left
side of each page.
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General Description
Welcome to the Watlow Series 94, a 1/16 DIN microprocessor-based limit con-
troller. The 94 has a single input that accepts a type B, J, K, T, N or S ther-
mocouple or RTD input.  


The Series 94 controller limits over-temperature conditions in thermal appli-
cations. The limit controller protects against high-temperature runaway con-
ditions resulting from a shorted input sensor or a failed output device. A limit
controller is recommended in any application where thermal runaway could
affect operator safety, damage equipment or cause large product scrap costs. 


The limit output is latching. An optional process alarm output can be config-
ured as latching or non-latching, with high and low alarm set points.


Special 94 features include the optional NEMA 4X rating, dual four-digit dis-
plays in either red or green and optional low-voltage power supply.


Operator-friendly features include automatic LED indicators to aid in moni-
toring and setup, as well as a calibration offset at the front panel. The Watlow
Series 94 automatically stores all information in a non-volatile memory.


Single Input -
Type J, K, T, N, B or S
Thermocouple, or 1°
or 0.1° RTD Output 1 - High/Low Limit


Output 2 - High/Low
Alarm or None


Overview of the Series 94


��
��
��


LIMIT 94


��
RESET


1


Figure 1.1 - 
Series 94 Input and
Output Overview
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Notes







Panel Cutout
Your Panel
Thickness


0.06" to 0.38"
(1.5 to 9.7 mm)


1.77" to 1.79"
(44.96mm to 45.47mm)


1.77" to 1.79"
(44.96mm 


to 45.47mm)


0.38"
(9.65mm)
Minimum


0.85"
(20mm)


LIMIT 94 


2.1"
(53 mm)


2.1"
(53mm)


RESET
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Figure 2.1a - 


Series 94 Multiple
Panel Cutout
Dimensions.


Installation Procedure
Bold print denotes requirement for NEMA 4X seal. Follow this proce-
dure to mount the Watlow Series 94 temperature control: 


1. Make a panel cutout using the dimensions in Figure 1a.


2. If your controller model number begins with 94B, make sure the
rounded side of the external case gasket is facing the panel sur-
face. Check to see that the gasket is not twisted, and is seated within the
case bezel flush with the panel. Place the case in the cutout. Make sure
the gasket is between the panel cutout and the case bezel.


NOTE:


Measurements
between panel
cutouts are the mini-
mum recommended.


Figure 2.1b- 


Series 94
Dimensions. 0.40"


(10mm)
1.21"


(31mm)


4.1"
(104mm)


4.7"
(119mm)


1.76"
(45mm)


2 Install and Wire the Series 94


NOTE:


For rapid mounting,
use Greenlee 1/16
DIN punch, die, draw
stud, part number
60287.







3. While pressing the front of the case firmly against the panel, slide the
mounting collar over the back of the control. The tabs on the collar must line
up with the mounting ridges on the case for secure installation. See Figure 2
a. Slide the collar firmly against the back of the panel getting it as tight as
possible.


To ensure a tight seal, use your thumb to lock the tabs into place while press-
ing the case from side to side. Don’t be afraid to apply enough pressure to
install the control. The tabs on each side of the collar have teeth which latch
into the ridges. See Figure 2b. Each tooth is staggered at a different height,
so only one of the tabs on each side are ever locked into the ridges at any
time.  


As depicted in Figure 2.2c, confirm that the tabs on one side of the collar cor-
respond with those on the opposite side. Make sure the two corresponding
tabs are the only ones locked in the ridges at the same time.
If the corresponding tabs are not supporting the case at the same
time and the space between the panel and the case bezel is greater
than .019", you will will not have a NEMA 4X seal. This applies to
units with models designated 94B. However, all units should be mounted
in this fashion to guarantee integrity of the mounting system.
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Figure 2.2a - 


Mounting Case Side
View. 


Figure 2.2b - 


Mounting Collar
Cross Section with
offset teeth.


Figure 2.2c - 


Case Rear View and
NEMA 4X Seal
Example.


0 to 0.019 space
(0 to 0.483 mm)


Bezel


Panel


External Gasket
Mounting Collar


Ridges


Teeth


Tabs


4. Insert the control chassis into its case and press the bezel to seat it. Make
sure the inside gasket is also seated properly and not twisted. The hardware
installation is complete. Proceed to the wiring section from here.


Removing the Series 94 Controller
When removing the mounting collar, we suggest using a thin tool such as a
putty knife or screwdriver to pry gently under each of the six tabs to disen-
gage the teeth. Then rock the collar back and forth until it can be easily
pulled off the case.


NEMA 4X Seal Example.Make sure that the two corresponding tabs


are locked in the ridges at the same time.


ç
CAUTION: Follow the
installation procedure
exactly to guarantee a
proper NEMA 4X seal.
Make sure the gasket
between the panel
and the rim of the
case is not twisted
and is seated proper-
ly. Failure to do so
could result in dam-
age to equipment.







Wiring the Series 94
The Series 94 wiring is illustrated by model number option. Check the unit
sticker on the controller and compare your model number to those shown here
and also the model number breakdown in the Appendix of this manual.


All outputs are referenced to a de-energized state. The final wiring figure is a
typical system example.


When you apply power without sensor inputs on the terminal strip, the Series
94 displays [`---] in the upper display, and [`Er7] in the lower display after
30 seconds on power-up. This error indicates an open sensor or A/D error. All
wiring and fusing must conform to the National Electric Code and to any locally
applicable codes as well.


Power Wiring


High Voltage 
100 to 240Å (ac), nominal (85 to 264 actual)  94_ _-1_ _ 0 - 00_ _


Low Voltage 
12-24V‡ (ac/dc)  94_ _- 1_ _ 1 - 00_ _


Figure 2.3 – Power wiring.


L1 L2


11 12


LIMIT 94


RESET
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Ó
WARNING: To avoid
electric shock, use
National Electric
Code (NEC) safety
practices when
wiring and connect-
ing this unit to a
power source and to
electrical sensors or
peripheral devices.
Failure to do so could
result in injury or
death.


NOTE:


Taking the unit out of
the case is not a nor-
mal operating condi-
tion and should only
be done by a quali-
fied maintenance
installation techni-
cian. Power to the
case should be dis-
connected before
removing or
installing the con-
troller into its case.


Ó
WARNING: The case
terminals may still
carry live voltage
when the unit is
removed.


Ó
WARNING:
Irreversible damage
will occur if high
voltage is applied to
the low voltage unit.


NOTE: Optional protective rear terminal
cover, 0822-0426-P001, is available.
Contact Watlow customer service or your
local Watlow sales representative.







Sensor Installation Guidelines
We suggest you mount the sensor at a location in your process or system where
it reads an average temperature. Put the sensor as near as possible to the mate-
rial or space you want to protect. Air flow past this sensor should be moderate.
The sensor should be thermally insulated from the sensor mounting.


See Chapter 4 for more information on DIP switch location and orientation.


Input Wiring


Figure 2.4a – Thermocouple
Extension wire for thermocouples must be of the same alloy as the thermo-
couple itself to limit errors.


DIP Switch orientation


Figure 2.4b – RTD (2- or 3-Wire) 100Ω Platinum
There could be a + 2°F input error for every 1Ω of lead length resistance
when using a 2-wire RTD. That resistance, when added to the RTD element
resistance, will result in erroneous input to the instrument. To overcome
this problem, use a 3-wire RTD sensor, which compensates for lead length
resistance. When extension wire is used for a 3-wire RTD, all wires must
have the same electrical resistance (i.e. same gauge, same length, multi-
stranded or solid, same metal).


DIP Switch orientation


O
N
↑


1 2


S1


S2


S3


2


3


5


3-wire RTD


S1


S2


S3


2


3


5


2-wire RTD
Jumper 


Terminals 
3 and 5.


O
N
↑


1 2


T/C


+ 3


- 5
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Ó
WARNING: To avoid elec-
tric shock and damage to
property and equipment,
use National Electric
Code (NEC) safety prac-
tices when wiring and
connecting this unit to a
power source and to elec-
trical sensors or peripher-
al devices. Failure to do
so could result in injury or
death.


NOTE:


When an external device
with a non-isolated circuit
common is connected to
the dc output, you must
use an isolated or un-
grounded thermocouple.
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Output 1 Wiring


Figure 2.5a – Mechanical Relay Without Contact Suppression 


94_ _- 1D _ _- 00 _ _


Form C, 5 amps


Minimum load current:


100 mA at 5VÎ (dc)


Output 2 Wiring


Figure 2.5b – Mechanical Relay Without Contact Suppression


94_ _- 1D D _ - 00_ _


Form C, 5 Amp


Minimum load current:


100 mA at 5VÎ (dc)


6   COM
NC 1


7   NO


Customer installed
Quencharc for inductive
loads only. See note 1.


L1


L2


Customer installed
Quencharc for inductive
loads only. See note 1.
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NOTE:


Successful installa-
tion requires four
steps:


•  Choose the con-
troller’s hardware
configuration and
model number
(Appendix);


•  Choose a sensor
(Chapter Two and
Appendix);


•  Install and wire the
controller (Chapter
Two); 


•  Configure the con-
troller (Chapters
Three, Four and
Five).


NOTE 1:


Switching inductive
loads (relay coils,
solenoids, etc.) with
the mechanical relay,
switched dc or solid-
state relay output
options requires use
of an R.C. suppressor.


Watlow carries the
R.C. suppressor
Quencharc brand
name, which is a
trademark of ITW
Paktron. Watlow Part
No. 0804-0147-0000.


Ó
WARNING: To avoid
damage to property
and equipment,
and/or injury or loss
of life, use National
Electric Code (NEC)
standard wiring prac-
tices to install and
operate the Series
94. Failure to do so
could result in such
damage, and/or 
injury or death.


N.O. contact opens in limit condition.
N.C. contact closes in limit condition.


N.O. contact opens in alarm condition.
N.C. contact closes in alarm condition.







Figure 2.6a – Solid-state Relay Without Contact Suppression
94_ _- 1D K _- 00_ _


0.5 Amp (AC loads only)
Form A


Figure 2.6b – Switched DC
94_ _- 1D C _ - 00_ _


7


7 to 10VÎ(dc)
unregulated


V—


6


Internal Circuitry


100Ω


External 
Load7


6


-


+


External 
Load


7


SS2


SS2


1


Fuse
L1


L2


Customer installed
Quencharc for inductive
loads only. See note 1.
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ire
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NOTE:


Output is in de-energized
state in Alarm Condition.


NOTE 1:


Switching inductive loads
(relay coils, solenoids,
etc.) with the mechanical
relay, solid-state relay
output options requires
use of an R.C. suppres-
sor.


Watlow carries the R.C.
suppressor Quencharc
brand name, which is a
trademark of ITW
Paktron. Watlow Part No.
0804-0147-0000.


NOTE 2:


When an external device
with a non-isolated circuit
common is connected to
the dc output, you must
use an isolated or un-
grounded thermocouple.


Ó
WARNING: To avoid dam-
age to property and
equipment, and/or injury
or loss of life, use
National Electric Code
(NEC) standard wiring
practices to install and
operate the Series 94.
Failure to do so could
result in such damage,
and/or injury or death.


See note 2.
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Wiring Example


Figure 2.7 - System wiring example.


1


120Å (ac)
L1 L2


2


3


5


4


5


1 2


1


(+)


(-)


3


12


13


14


2
1CR


15


1


2


3


4


7


8


9
10
11


  
  11


   3


   5


   
   


DIN-a-mite
DA10-24C0-0000


16


1 8


Heater


2


6


1


5


1 CR-1


9 2


9 10


(+) (-)


12


5


6


Limit Controller


Series 93
93BB-1CA0-00RR


Temperature Controller


Series 94
94BB-1DA0-00RR


12
9


12


10


  8


3   4


6 7


10 11


11   94AA-1DA0-00RR


1 Not used
2 S1
3 S2, TC+
4 Not used
5 S3, TC-
6 not used
7 not used
8 N.C.1
9 COM.1
10 N.O.1
11 L1
12 L2


5 -


DIN-a-mite
DA10-24C0-0000


1


Coil


9 (+)


10 (-)


High Limit
Mechanical
Controller


Heater


94BB-1DA0-00RR
Limit Controller


Limit Sensor


Process Sensor


93BB-1CA0-00RR
Rear View


5 (-)


3 (+)


11    12


Fuse


Earth Ground


L1


L2
120VÅ (ac)


   11      12
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3 +
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2


3 4


6 (-)
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NOTE:


Successful installation
requires four steps:


•  Choose the controller’s
hardware configuration
and model number
(Appendix);


•  Choose a sensor
(Chapter Two and
Appendix);


•  Install and wire the
controller (Chapter Two); 


•  Configure the con-
troller (Chapters Three,
Four and Five).


NOTE 3:


Output is in open state in
Alarm Condition.


NOTE 1:


Switching inductive loads
(relay coils, solenoids,
etc.) with the mechanical
relay, solid-state relay
output options requires
use of an R.C. suppres-
sor.


Watlow carries the R.C.
suppressor Quencharc
brand name, which is a
trademark of ITW Paktron.
Watlow Part No. 0804-
0147-0000.


Ó
WARNING: To avoid dam-
age to property and equip-
ment, and/or injury or
loss of life, use National
Electric Code (NEC) stan-
dard wiring practices to
install and operate the
Series 94. Failure to do
so could result in such
damage, and/or injury or
death.


See note 3.







Wiring Notes
Sketch in your application on this page or a copy of it. See the
wiring example in this chapter.


Figure 2.8 - Wiring notes.
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Figure 3.1 - Series 94 Keys and Displays


After one minute with no key activations, the controller reverts to the default displays.


3 How to Use the Keys and Displays


Lower Display: Can 
indicate actual 
temperature, alarm low, 
alarm high, limit low set 
point value, limit high set 
point value, output value, 
parameters for data in the 
upper display, or error and 
alarm codes.
 • To set to blank: set 
[`bot] to [`no`] in the 
Setup Menu.


RESET Key
• Press once to clear any 
limits and latched alarms.


• Press once to silence alarm 
output if silence is enabled.


• Automatic reset on power 
loss.


Output 1 Indicator Light: Lit 
when limit output is tripped.


Upper Display: Can indicate 
actual temperature, alarm 
low, alarm high, limit low set 
point value, limit high set 
point value, operating 
parameter values or an open 
sensor. When powering up, 
the upper display will be 
blank for five seconds.
 • To set to blank: set
 [``UP] to [`no`] in the 
Setup Menu.


Advance Key: Press to 
step through the 
Operation, Setup and 
Calibration Menus. 


LIMIT 94


Output 2 Indicator Light: Lit 
when alarm output is tripped.


Up-arrow and Down-arrow Keys: 
Increases or decreases the value 
of the displayed parameter.
• Press once to increase or 
decrease the value by one.
 
• Press and hold down to  increase 
or decrease the displayed value at 
a rapid rate. New data will self-
enter in five seconds, or can be 
entered by pressing  the Advance 
Key.


• Press both simultaneously for 
three seconds to enter the Setup 
Menu. The [`LOC] Lock 
parameter appears.


• Continue pressing both keys for 
three seconds to enter the 
Calibration Menu.
  


RESET
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Keys and Displays


Notes
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Figure 4.1a - 
DIP Switch Location and
Orientation.
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Controller Chassis -
Bottom View


Thermocouple RTD


Input Types


Setting up the Series 94 is a simple process. First set the DIP switches to match
your input type. Refer to the orientation below for the [``In] Input parameter.
Next, configure the 94's features to your application in the Setup Menu, then
enter values in the Operation Menu. Both tasks use the ‰Advance key to move
through the menus and the Up-arrow/Down-arrow keys to select data. 


Setting the Input Type DIP Switch
The Series 94 input type can be user selectable at any time via a Dual In-line
Package (DIP) switch inside the control, located on the left (viewed from the bot-
tom). To set the DIP switch, remove the control chassis from the case.  Holding
each side of the bezel, press in firmly on the side grips until the tabs release. You
may need to rock the bezel back and forth several times to release the chassis.


The locations of the board and switches appear in Figures 1a and 4.1b. Refer to
the input types below for DIP switch orientation. DIP switch selection must
match the sensor selected under the [``In] Input parameter in the Setup Menu.
Set the software selection for the input type to match.


Ó
WARNING:


Remove power from the
controller before remov-
ing the chassis from the
case or changing the DIP
switches. Removing the
controller from the chas-
sis is not a normal oper-
ating condition and
should only be done by a
qualified technician.


4 How to Set Up the Series 94


Figure 4.1b - 
Input DIP Switches.
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Setup


[`LOC] Lock
[``In] Input
[`C_F] Celsius - Fahrenheit
[``rL] Range Low
[``rH] Range High
[`Ot1] Output 1
[`HSL] Limit Hysteresis
[`Ot2] Output 2
[`HSA] Hysteresis Alarm*
[`LAT] Latching*
[`SIL] Silencing*
[`rtd] RTD*
[``Up] Upper Display
[`bot] Bottom Display


* These parameters may be masked or hidden, 
depending on the settings of your controller. 
For an explanation of when the parameters
will appear, refer to Table 4.5b on page 4.5.


‰


Setup Menu 


Press ¿ and ¯ for 3 seconds


Figure 4.2b - 
The Setup Menu.


NOTE:


While in the Setup
Menu, all outputs are
off.


The Operation Menu will appear as the default menu of the Series 94. The
Setup Menu displays the parameters that configure the Series 94's features
to your application. 


Enter the Setup Menu by pressing the ¿Up-arrow and ¯Down-arrow keys
simultaneously for 3 seconds. The lower display shows the [`LOC] Lock
parameter, and the upper display shows its current level. All keys are inac-
tive until you release both keys. You can reach the [`LOC] Lock parameter
from anywhere.


Use the ‰Advance key to move through the menus and the ¿Up-arrow and
¯Down-arrow keys to select data. You will not see all parameters in this
menu, depending on the controller's configuration and model number. If no
keys are pressed for approximately 60 seconds, the controller returns to the
default display.


LIMIT 94


RESET


LIMIT 94


RESET


Figure 4.2a - 
Entering the Setup
Menu.


Entering the Setup Menu
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At the top of the Setup Menu the Series 94 displays the user level of operation in
the upper display and the [`LOC] Lock parameter in the lower display.


Press the ‰Advance key and the value of the next parameter appears in the
upper display, and the parameter appears in the lower display.


Lock: Selects the level of operator lock-out as defined below. 
Range: 0 - 3
Default: 0


[```0] No level of lockout. The user has full access to all prompts and menus.


[```1] The Setup Menu will be locked from view except for the [`LOC] prompt,
which can be viewed and changed. The user will be able to change and view all
prompts in the Operation Menu.


[```2] The Setup Menu will be locked from view except for the [`LOC] prompt,
which can be viewed and changed. The user will be able to change the limit low
and limit high set points only. All prompts except for the [`LLO] and [`LHI] in
the Operation Menu will be locked from view.


[```3] Full lockout of prompts and menus. All prompts in the Operation and
Setup Menus will be locked from view. The operator can use the Reset Key for
clearing limits and alarms, and for silencing alarms. The operator can also use
the ¿Up-arrow and ¯Down-arrow keys to access the [`LOC] prompt in the
Setup Menu, which can be viewed and changed.


Input: Selects the sensor input type. The internal DIP switch must also match
the {`In} Input parameter. See Figure 4.1b for DIP switch orientation. Refer to
Table 4.5a on page 4.5 for input type temperature ranges.
Range: [```J], [```H] (K), [```t], [```n], [```S], [```B], [`rtd], [`r†d]


Default: [```J]


Celsius _ Fahrenheit:  Selects the units of temperature measurement for the
control. 
Range: [```C], [```F]


Default: [```F]


Range Low: Selects the low range of the limit set point. See the specifications
information in the Appendix for your range values, or refer to Table 4.5a on page
4.5.
Range: Sensor range low to [``rH]
Default: Low range of sensor type


Range High:  Selects the high range of the limit set point. See the specifications
information in the Appendix for your range values, or refer to Table 4.5a on page
4.5.
Range: Sensor range high to [``rL]
Default: High range of sensor type 


{``In}


{`C_F}


NOTE:
Shaded parameters
may not appear,
depending on the
controller’s configu-
ration and model
number.


ç CAUTION:
Changing the [``In]
Input parameters 
lets all parameters 
to factory defaults.
Document all settings
before changing this
parameter.


NOTE:
Set the [`LOC] Lock
parameter value as
the final step in pro-
gramming the Series
94 controller to pre-
vent locking yourself
out of the Operation
and Setup Menu dur-
ing initial program-
ming.


[`LOC}


Setup Parameters


{``rL}


{``rH}
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Setup


Output 1: Selects which side or sides the limit setpoints can be programmed for.
Select [``HI] for high side, select [``LO] for low side or [`H_L] for both.
Range: [``HI], [``LO], [`H_L]


Default: [`H_L]


Hysteresis - Limit: Selects the switching hysteresis for Output 1.
Range: 1 to 9999, 0.1 to 999.9°F/1 to 5555, 0.1 to 555.5°C
Default: 3, 0.3°F/2, 0.2°C


Output 2:  Selects the output action for Output 2.
Range:[`PrA] Process alarm with alarm message displayed


[``Pr] Process alarm with no alarm message displayed
[``no] None


Default: [``no]


Hysteresis - Alarm: Selects the switching hysteresis for Output 2 when [`Ot2] is
an alarm. Appears only if [`Ot2] is set to [`PrA] or [``Pr].
Range: 1 to 9999, 0.1 to 999.9°F/1 to 5555, 0.1 to 555.5°C  
Default: 3, 0.3°F/2, 0.2°C


Latching: Selects whether the alarm is latching or non-latching. Latching alarms
must be cleared by pressing the Reset Key. Selecting non-latching will automatically
reset the alarm output when the condition clears. Appears only if [`Ot2] is set to
[`PrA] or [``Pr].
Range: [`LAt] or [`nLA]


Default: [`nLA]


Silencing: Selects alarm silencing (inhibit) for the alarm. Appears only when
[`Ot2] is set to [`PrA] or [``Pr]. For more information see Chapter 5.
Range: [``On] or [`OFF]


Default: [`OFF]


RTD:  Selects the RTD calibration curve for RTD inputs. Will not appear unless
[``In] is set to [`rtd] or [`r†d].  [`JIS] is 0.003916Ω/Ω°C, [`Din] is
0.003850Ω/Ω°C.
Range: [`din] or [`JIS]
Default: [`din]


Upper Display:  Selects what parameter appears on the upper display.
Range: [``no] No display


[`Pro] Process temperature
[`LoL] Low limit set point
[`HiL] High limit set point
[`LoA] Low alarm set point
[`HiA] High alarm set point


Default: [`Pro]


Bottom Display (Lower):  Selects what parameter appears on the lower display.  
Range: [``no] No display


[`Pro] Process temperature
[`LoL] Low limit set point
[`HiL] High limit set point
[`LoA] Low alarm set point
[`HiA] High alarm set point


Default: [`HiL]


{`HSL}


{`Ot1}


{`Ot2}


{`HSA}


{`LAt}


{`SIL}


{`rtd}


{``UP}


{`bot}
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Parameter Value Range Factory Default Appears If:
[`LOC] 0 - 3 0


[``In] [```J], [```H] (K), [```t], [```n], [```S], [```J] DIP switch selectable.
[```b], [`rtd], [`r†d]


[`C_F] [```C] or [```F] [```F] [`LOC] is set to [```0]


[``rL] [``rL] to [``rh] Input dependent. [`LOC] is set to [```0]


[``rh] ``rh] to [``rL] Input dependent. [`LOC] is set to [```0]


[`Ot1] [``HI], [``LO], [`H_L] [`H_L] [`LOC] is set to [```0]


[`HSL] 1 - 9999, 0.1 - 999.9°F 3, 0.3°F [`LOC] is set to [```0]


1 to 5555, 0.1 to 555.5°C 2, 0.2°C


[`Ot2] [`PrA] = Process Alarm [``no] [`LOC] is set to [```0]
[``Pr] = Process with no alarm message
[``no] = None


[`HSA] 1 - 9999, 0.1 - 999.9°F   3, 0.3°F [`Ot2] is set to [``Pr] or [`PrA] and
1 - 5555, 0.1 - 555.5°C 2, 0.2°C [`LOC] is set to [```0]


[`LAt] [`LAt] or [`nLA] [`nLA] [`Ot2] is set to [``Pr] or [`PrA] and


[`LOC] is set to [```0]


[`SIL] [``On] or [`OFF] [`OFF] [`Ot2] is set to [``Pr] or [`PrA] and


[`LOC] is set to [```0]


[`rtd] [`JIS] or [`din] [`din] [``In] is set to [`rtd] or [`r†d] and


[`LOC] is set to [```0]


[``UP] [``no] = no display shown [`Pro] [`LOC] is set to [```0]


[`Pro] = Process
[`LoL] = Low limit set point
[`HiL] = High limit set point
[`LoA] = Alarm low set point
[`HiA] = Alarm high set point


[`bot] [``no] = no display shown [`HiL] [`LOC] is set to [```0]


[`Pro] = Process
[`LoL] = Low limit set point
[`HiL] = High limit set point
[`LoA] = Alarm low set point
[`HiA] = Alarm high set point


Input Type Sensor Range Low Sensor Range High


[```J] 32°F/0°C 1382°F/750°C 
[```H] (K) -328°F/-200°C 2282°F/1250°C
[```t] -328°F/-200°C 662°F/350°C
[```n] 32°F/0°C 2282°F/1250°C
[```S] 32°F/0°C 2642°F/1450°C
[```b] 32°F/0°C 3308°F/1820°C 
[`rtd] (1°) -328°F/-200°C 1292°F/700°C
[`r†d] (0.1°) -199.9°F/-199.9°C 999.9°F/700.0°C


Table 4.5a - 
Input Ranges.


Table 4.5b - 
Setup Menu Prompts
and Descriptions.


Setup Menu


NOTE:


Document your setup menu parameters.
Do not enter any values here; make photocopies instead.







Operation Factory 
Parameters Value Range Default Appears If
[`LLO] [``rL] to [`LHI] or [``rH] if [`LHI] is not active [``rL] [`Ot1] is set to [`H_L] or 


[``LO] and [`LOC] is not set
to [```3].


[`LHI] [`LLO] to [``rH] or [``rL] if [`LLO] is not active [``rH] [`Ot1] is set to [`H_L] or 
[``HI] and [`LOC] is not set
to [```3].


[`ALO] [``rL] to [`AHI] or [``rH] if [`AHI] is not active [``rL] [`Ot2] is set to [`PrA] or 
[``Pr] and [`LOC] is set to
[̀ ``0] or [̀ ``1].


[`AHI] [`ALO] to [``rH] or [``rL] if [`ALO] is not active [``rH] [`Ot2] is set to [`PrA] or 
[``Pr] and [`LOC] is set to
[̀ ``0] or [̀ ``1].


[`CAL] -180°F to 180°F/-100°C to 100°C; 0 [`LOC] is set to [̀ ``0] or
or -18.0°F to 18.0°F/-10.0°C to 10.0°C [̀ ``1].
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Setup


Table 4.6 - 
Operation Menu
Prompts and Descriptions.


Operation Menu
Document your Series 94 Operation Parameters
Do not enter any values here; make photocopies instead.


NOTE:


Shaded parameters
may not appear,
depending on the
controller’s configu-
ration and model
number.


Operation Parameters
Low Limit Set Point Sets the low limit set point. Active if [`Ot1] is set to [`H_L]


or [``LO].
Range: [``rL] to [`LHI], or [``rH] if [`LHI] is not active.


High Limit Set Point Sets the high limit set point. Active if [`Ot1] is set to
[`H_L] or [``HI].
Range: [`LLO] to [``rH], or [``rL] if [`LLO] is not active.


Alarm Low: Represents the low process alarm. This parameter will not appear if
[`Ot2] is set to [``no]. This parameter is present if [`Ot2] is set to [`PrA] or
[``Pr] and [`LOC] is set to [```0] or [```1].
Range: [``rL] to [`AHI], or [``rH] if [`AHI] is not active.  Default: [``rL]


Alarm High: Represents the high process alarm. This parameter will not appear if
[`Ot2] is set to [``no]. This parameter is present if [`Ot2] is set to [`PrA] or
[``Pr] and [`LOC] is set to [```0] or [```1].
Range: [`ALO] to [``rH], or [``rL] if [`ALO] is not active.  Default: [``rH]


Calibration Offset: Adds or subtracts degrees from the input signal.
Range: -180°F to 180°F/-100°C to 100°C;
or -18.0°F to 18.0°F/-10.0°C to 10.0°C Default: 0


[`LLO] Low Limit Set Point*
[`LHI] High Limit Set Point*
[`ALO] Alarm Low*
[`AHI] Alarm High*
[`CAL] Calibration Offset


* These parameters may be masked or hidden, 
depending on the settings of your controller. 
For an explanation of when the parameters
will appear, refer to Table 4.6 below.


‰


Operation Menu


Operation Menu
Figure 4.6 - 
The Operation Menu.


[`LLO}


[`LHI}


{`ALO}


{`AHI}


{`CAL}
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Using Alarms


The Series 94 has a process alarm feature. When the actual temperature
exceeds that absolute temperature limit an alarm occurs. The process alarm set
points may be independently set high and low. Under the Setup Menu, select the
type of alarm output with the [`Ot2] Output 2 Parameter. [`PrA] sets a
Process Alarm with alarm message displayed. [``Pr] sets a Process alarm with
no alarm message displayed.


Latching: Process alarms can be latching or non-latching. When the alarm con-
dition is removed a non-latching alarm automatically clears the alarm out-
put. You must manually clear a latching alarm before it will disappear by
pressing the RESET key.


Flashing [``LO] or [``HI] in the lower display indicates an alarm when [`Ot2]
is set to [`PrA]. The lower display alternately shows information from the cur-
rent parameter and the [`LO`] or [`HI`] alarm message at one second inter-
vals. The alarm output is de-energized and the Output 2 indicator light is lit.


To clear an alarm:  First correct the alarm condition, then:
• If the alarm is latching…
Clear it manually; press the Reset key once as soon as the process tempera-
ture is inside the alarm limits and satisfies the alarm hysteresis [`HSA].
• If the alarm is non-latching…
The alarm clears itself automatically as soon as the process temperature is
inside the alarm limits and satisfies the alarm hysteresis [`HSA].


Press once to
clear a latched
and corrected
alarm.


Alarm Silencing is available with the process alarm and has two uses:


When [`SIL] is selected as “on,” the controller automatically disables the alarm
output on initial power up (in either the latching or non-latching mode). Alarm
silencing disables the alarm output relay and the Output 2 indicator light. Once
the process value crosses into the “safe” region, both a latching or a non-latching
alarm is ready. Any future excursion outside of these alarm set points triggers
an alarm.


When [`SIL] is selected as “on,” pressing the Reset Key will disable the alarm
output relay and the Output 2 indicator light once an alarm has occurred, but
will not eliminate the alarm message if enabled. (If [`Ot2] is set to [`PrA].)
This silences the alarm until the process returns to the “safe” region. Once with-
in this region, the alarm is ready again. Any future excursion outside of the
alarm set points triggers an alarm.


LIMIT 94


RESET


LIMIT 94


RESET
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rm
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NOTE:


When the alarm out-
put is de-energized,
the N.O. contact is
open in the alarm
condition. 


Figure 5.1 - 
Clearing a latching
alarm.


5 Alarms and Errors
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Alarms and Errors


Error Code Messages
Three dashes [`---] in the upper display indicate a Series 94 error. The
error code is visible in the lower display.


[`Er2] - Sensor underrange error (applies only to RTD units)
The sensor input generated a value lower than the allowable signal range, or
the A/D circuitry malfunctioned. Enter a valid input. Make sure the [``In]
Input parameter (Setup Menu) and the DIP switch settings both match your
sensor. Refer to Table 4.5b on page 4.5 for the appropriate input type and
range. 


[`Er4] - Configuration error
The controller’s microprocessor is faulty; call the factory.


[`Er5] - Non volatile checksum error
The nonvolatile memory checksum discovered a checksum error. Unless a
momentary power interruption occurred while the controller was storing
data, the nonvolatile memory is bad. Call the factory. 


[`Er6] - A/D underflow error
The A/D circuit is underrange. An open or reversed polarity sensor is the
most likely cause. Check the sensor; if the connection is good and functions
properly, call the factory. The A/D underrange voltage is too low to convert an
A/D signal. Make sure the [``In] Input parameter matches your sensor and
DIP switches are set accordingly.


[`Er7] - A/D overflow error
The A/D circuit is overrange. An open or reversed polarity sensor is the most
likely cause. Check the sensor; if the connection is good, and the sensor func-
tions properly, call the factory. The A/D overrange voltage is too high to con-
vert an A/D signal. Make sure the [``In] Input parameter (Setup Menu)
matches your sensor and DIP switches are set accordingly.


Error Code Actions
[`Er2], [`Er6], [`Er7]


To clear a corrected error, press the ‰Advance key to clear the input error
code. Wait for the upper display to change from showing [`---] to showing
the process temperature. The Limit message [`Err] will appear. Then
press the RESET key to clear/reset the error latched outputs. There may be
a 30 second delay from when the ‰Advance key is pressed.


[`Er4] and [`Er5] result in these conditions:


•  Both outputs will turn off.
•  The alarm output, if present, will be in an alarm state (de-energized 


with the indicator light on).
•  The upper display indicates the process value.
•  The lower display indicates the error code.
•  All keys are inactive.
•  All Setup Menu parameters return to default values.
•  The above conditions occur regardless of the value of [`LOC], or the


presence of the Setup or Calibration Menus.


To clear a corrected error cycle power to the controller or press the RESET
key.


ç
CAUTION:


Electrical noise or a
noise event, vibration
or excess environ-
mental moisture or
temperature may
cause Series 94
errors to occur. If the
cause of an error is
not otherwise appar-
ent, check for these.


Figure 5.2 - 


Error Code Message. RESET


LIMIT 94
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Noise and Installation Guidelines


For wiring guidelines, refer to the IEEE Standard No. 518-1982, available
from IEEE, Inc. 345 East 47th Street, New York, NY  10017.


Noise Sources
• Switches and relay contacts operating inductive loads such as motors,


coils, solenoids, and relays, etc.


• Thyristors or other semiconductor devices which are not zero crossover-
fired (randomly-fired or phase angle-fired devices).


• All welding machinery and heavy current carrying conductors.


• Fluorescent and neon lights.


Decreasing Noise Sensitivity
• Physical separation and wire routing must be given careful consideration


in planning the system layout. For example, ac power supply lines should
be bundled together and physically kept separate from input signal lines
(sensor lines).  A 12" (305 mm) minimum separation is usually effective.
Keep all switched output signal lines (high power level) separate from
input signal lines (sensor lines).  Cross other wiring at 90° angles whenev-
er crossing lines is unavoidable.


• Look at the system layout; identify and locate electrical noise sources such
as solenoids, relay contacts, motors, etc. Route the wire bundles and cables
as far  away as possible from these noise sources. Don't mount relays or
switching devices close to a microprocessor control. Don't have phase
angle-fired devices in the same electrical enclosure or on the same power
line with the control.


• Shielded cables should be used for all low power signal lines to protect
from magnetic and electrostatic coupling of noise. Some simple pointers
are:
◊ Whenever possible, run low level signal lines unbroken from signal


source to the control circuit.
◊ Connect the shield to the control circuit common at the control end only.


Never leave the shield unconnected at both ends. Never connect both
shield ends to a common or ground.


◊ Maintain shield continuity at daisy chain connection points by recon-
necting the broken shield. 


◊ Assume no electrostatic shielding when using the shield as a signal
return. If you must do this, use triaxial cable (electrostatically shielded
coaxial cable).


A Appendix
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Appendix 


• Use twisted pair wire any time control circuit signals must travel over two
feet, or when you bundle them in parallel with other wires.


• Select the size or gauge of wire by calculating the maximum circuit current
and choosing the gauge meeting that requirement. Using greatly larger
wire sizes than required generally increases the likelihood of electrostatic
(capacitance) coupling of noise.


• Eliminate ground loops in the entire control system. You can spot the obvi-
ous loops by studying the “as-built” wiring diagram. There are also not-so-
obvious ground loops resulting from connecting internal circuit commons
in the manufacturer’s equipment.


• Do not daisy chain ac power (or return) lines, or output signal (or return)
lines to multiple control circuits. Use a direct line from the power source to
each input requiring ac power. Avoid paralleling L1 (power lead) and L2
(return lead) to load power solenoids, contactors, and control circuits.  If an
application uses L1 (power lead) to switch a load, L2 (return lead) has the
same switched signal and could couple unwanted noise into a control cir-
cuit.


• Tie all ground terminals together with one lead (usually green wire) tied to
ground at one point. Don’t connect ground to the control case if the control
is in a grounded enclosure (preventing ground loops).


• Do not confuse chassis grounds (safety ground) with control circuit com-
mons or with ac supply L2 (return or neutral line). Each return system
wiring must be separate. Absolutely never use chassis ground (safety) as a
conductor to return circuit current.


Eliminating Noise
• Use “snubbers” (QUENCHARC™ P/N: 0804-0147-0000) to filter out noise


generated by relays, relay contacts, solenoids, motors, etc. A snubber is a
simple filter device using a 0.1µf, 600 volt, non-polarized capacitor in
series with a 100Ω, 1/2 watt resistor. The device can be used on ac or dc
circuits to effectively dampen noise at its source. Refer to output wiring in
Chapter Two for proper Quencharc installation.


• The ultimate protection is an “uninterruptable” power supply. This “sens-
es” the ac power line; when the line fluctuates, a battery powered 60Hz 
inverted circuit takes over, supplying power within one-half to one cycle of 
the ac line; very expensive.
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Figure A.3 - 
Entering the 
Calibration Menu.


NOTE:
While in the Calibra-
tion Menu, the con-
troller outputs are
disabled.


NOTE:
Calibration values
will not be retained
unless Output 2 indi-
cator light is on. Do
not press the RESET
key twice until you
are at the correct
input parameters.


Calibration
Before attempting to calibrate, make sure you read through
the procedures carefully and have the proper equipment
called for in each procedure. Make sure the DIP switches
are in the proper position for the input type. See Chapter 4.


Entering the Calibration Menu
In the Calibration Menu, various input signals must be supplied for the con-
troller to go through its auto calibration. The Calibration Menu can only be
entered from the [`LOC] Lock parameter in the Setup Menu. Press the ¿Up-
arrow/¯Down-arrow keys simultaneously for 3 seconds (± 1 second). The [`CAL]
Calibration Offset parameter appears in the lower display with "no" in the upper
display. 


Any inadvertent change in the displayed data, when pressing the ¿Up-
arrow/¯Down-arrow keys, is ignored. Calibration values won't be retained unless
Output 2 indicator light is on. To turn Output 2 indicator light on, press the
RESET key two times within three seconds. Press the ¿Up-arrow or ¯Down-
arrow key to change the upper display to [`YES]. Press ‰Advance to enter the
calibration sequence.


Upon entering the calibration menu, the upper display window indicates [`CAL].
It continues to indicate [`CAL] while the operator walks through the entire cali-
bration parameter list. The controller uses the lower display to prompt the user
as to what the input should be. 


Once the information has been properly established and maintained for at least 5
to 10 seconds, the ‰Advance key may then be used to display the next prompt.
After the final input is established, press the ‰Advance key twice to return the
controller to the configuration menu at the top of the parameter list. 


LIMIT 94


RESET


LIMIT 94


RESET
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Figure A.4 - 
Calibration
Parameters.


ç
Before attempting to calibrate, make sure you have
the proper equipment called for in each procedure.


The Series 94 is calibrated and tested before it leaves the factory.


Restoring Factory Calibration


The [`rSt] Restore Factory Calibration parameter restores the factory calibra-
tion values to the Series 94. If you calibrate your control incorrectly, you have the
option to default to the original values. Once you leave the [`CAL] menu, the val-
ues are entered.


1. Press the ¿Up-arrow/¯Down-arrow keys simultaneously for three seconds.
The LOC parameter appears in the lower display. Continue holding the
¿Up-arrow/¯Down-arrow keys simultaneously for three seconds until the
lower display reads [`CAL].


2. Press the ¿Up-arrow key until [`YES] appears in the upper display.


3. ‰Advance through the calibration menu until [`rSt] appears in the lower
display.


4. Press the ¿Up-arrow key until [`YES] appears in the upper display.


5. Press the ‰Advance key and the Series 94 advances to test the displays.


This procedure is used only to restore calibration, it does not affect Setup or
Operation parameters or values.


Calibration Menu


[`)00] Input 0.00mV for low input


[`5)0] Input 50.00mV for high input


[``tC] Connect a Type "J" ambient compensator with inputs shorted


[`440] Set the low resistance to 44.01Ω
[`255] Set the high resistance to 255.42Ω
[`rSt] Restore factory calibration


Test display (Runs automatically)


‰


Calibration Menu
[``NO]


[`CAL]


[`YES]


[`CAL]


‰


‰
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NOTE:
Before calibration
on an installed con-
troller, make sure all
data and parameters
are documented.
See the Setup and
Operation Tables in
Chapter Four.


NOTE:
When the Output 2
indicator light is on,
the controller is au-
tomatically calibrat-
ing. Your sequence
is VERY important.
Always move to the
next parameter
before changing the
calibration equip-
ment.


Equipment Required
• Type "J" Reference Compensator with reference junction at 32°F/0°C or Type “J”


Thermocouple Calibrator set at 32°F/0°C. 


• Precision millivolt source, 0-50mV min. range, 0.01mV resolution


Setup And Calibration
1. Connect the ac line voltage L1 and L2 to the proper terminals.


2. Connect the millivolt source to Terminal 5 Negative and Terminal 3 Positive on the
Series 94 terminal strip. Use regular 20 - 24 gauge wire. Make sure the DIP switch is
set for thermocouple input. See Chapter 4.


3. Apply power to the controller and allow it to warm up for 15 minutes. After warm-up
put the controller in the Calibration Menu. Select [`YES].


4. Press the Reset Key twice to turn on Output 2 indicator light. The unit is calibrating
when Output 2 indicator light is on. Make sure you are in the correct parameters when
Output 2 indicator light is on.


5. Press the ‰Advance key once to get to the [`)00] prompt. At the 0.00 prompt, enter
0.00mV from the millivolt source to the Series 94. Allow at least 10 seconds to stabilize.
Press the ‰Advance key.


6. At the 50.0 prompt, enter 50.00mV from the millivolt source to the Series 94. Allow at
least 10 seconds to stabilize. Press the ‰Advance key.


7. At the [``tC] prompt, disconnect the millivolt source, and connect the reference com-
pensator or thermocouple calibrator to Terminal 5 Negative and Terminal 3 Positive on
the Series 94 terminal strip. If using a compensator, turn on and short the input wires.
If using "J" calibrator, set to simulate 32°F/0°C. Allow 10 seconds for the control to sta-
bilize, then press the Reset Key twice to turn off Output 2 indicator light. The unit will
leave the calibration mode if one minute passes between key activations. To conclude
the thermocouple calibration, press the ‰Advance key to the next prompt or exit the
Calibration Menu.


Equipment Required
• 1KΩ precision decade resistance box with 0.01Ω resolution.


Setup And Calibration
1. Connect the ac line voltage L1 and L2 to the proper terminals.


2. Connect the decade resistance box to Terminal 2, 3 and 5 on the terminal strip. Use
regular 20 - 24 gauge wire of the same length and type. Make sure the DIP switch is set
for RTD input, see Chapter 4.


3. Apply power to the unit and allow it to warm up for 15 minutes. After warm-up put
the controller in the Calibration Menu. Select [`YES]. Press the ‰Advance key until
the [`440] prompt is displayed.


4. Press the Reset Key twice to turn on Output 2 indicator light. The controller is calibrat-
ing when Output 2 indicator light is on. Make sure you are in the correct parameters
when Output 2 indicator light is on.


5. At the [`440] prompt, set the decade resistance box to 44.01. Allow at least 10 seconds
to stabilize. Press the ‰Advance key.


6. At the [`255] prompt, set the decade resistance box to 255.42. Allow at least 10 sec-
onds to stabilize. Press the Reset Key twice to turn off Output 2 indicator light. The
unit will leave the calibration mode if one minute passes between key activations. To
conclude the RTD calibration, press the ‰Advance key to the next prompt or exit the
Calibration Menu.


Thermocouple Field Calibration Procedure


RTD Field Calibration Procedure
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Glossary
A - B


alarm  A signal that indicates that the process has
exceeded or fallen below the alarm set point. For exam-
ple, an alarm may indicate that a process is too hot or
too cold.


alarm hysteresis  A change in the process variable
required to re-energize the alarm output.  


alarm silence  A feature that disables the alarm relay
output. 


automatic prompts  Data entry points where a micro-
processor-based controller asks the operator to enter a
control value.


C


calibration offset  An adjustment to eliminate the differ-
ence between the indicated value and the actual
process value.   


CE  A manufacturer’s mark that demonstrates compli-
ance with European Union (EU) laws governing prod-
ucts sold in Europe.


CE-compliant  Compliant with the essential require-
ments of European directives pertaining to safety and/or
electromagnetic compatibility.


closed loop  A control system that uses a sensor to
measure a process variable and makes decisions based
on that input.


cold junction  See junction, cold. 


cold junction compensation  Electronic means to
compensate for the effective temperature at the cold
junction.


compensation, ambient  The ability of an instrument to
adjust for changes in the temperature of the environ-
ment and correct the readings. Sensors are most accu-
rate when maintained at a constant ambient tempera-
ture. When temperature changes, output drifts.  


control action  The response of the control output rela-
tive to the error between the process variable and the
set point. For reverse action (usually heating), as the
process decreases below the set point, the output
increases. For direct action (usually cooling), as the
process increases above the set point, the output
increases. 


D - E


default parameters  The programmed instructions that
are permanently stored in the microprocessor software.


direct action  An output control action in which an
increase in the process variable causes an increase in
the output. Cooling applications usually use direct
action. 


display capability  In an instrument with digital display,
the entire possible span of a particular parameter or
value. 


F - G


Form A A single-pole, single-throw relay that uses only
the normally open (NO) and common contacts. These
contacts close when the relay coil is energized. They
open when power is removed from the coil.


Form C A single-pole, double-throw relay that uses the
normally open (NO), normally closed (NC) and common
contacts. 


H


hysteresis  A change in the process variable required
to re-energize the control or alarm output. Sometimes
called switching differential.  


I


isolation  Electrical separation of sensor from high volt-
age circuitry. Allows use of grounded or ungrounded
sensing element. 


J - K


junction  The point where two dissimilar metal conduc-
tors join to form a thermocouple. 


junction, cold  Connection point between thermocouple
metals and the electronic instrument. See reference
junction.


junction, reference  The junction in a thermocouple cir-
cuit held at a stable, known temperature (cold junction).
Standard reference temperature is 32°F (0°C). 


L


limit or limit control  A highly reliable, discrete safety
device (redundant to the primary controller) that moni-
tors and limits the temperature of the process, or a point
in the process. When temperature exceeds or falls
below the limit set point, the limit controller interrupts
power through the load circuit. A limit control can protect
equipment and people when it is correctly installed with
its own power supply, power lines, switch and sensor. Ap


pe
nd


ix 
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M


manual mode  A selectable mode that has no automatic
control aspects. The operator sets output levels. 


N


NEMA 4X  A NEMA specification for determining resis-
tance to moisture infiltration and corrosion resistance.
This rating certifies the controller as washable and corro-
sion resistant.


O


on/off  A method of control that turns the output full on
until set point is reached, and then off until the process
error exceeds the hysteresis. 


open loop  A control system with no sensory feedback.


output  Control signal action in response to the differ-
ence between set point and process variable.


overshoot  The amount by which a process variable
exceeds the set point before it stabilizes.  


P - Q


parallel circuit  A circuit configuration in which the same
voltage is applied to all components, with current divided
among the components according to their respective
resistances or impedances.


parameter A variable that is given a constant value for
a specific application or process. 


process variable  The parameter that is controlled or
measured. Typical examples are temperature, relative
humidity, pressure, flow, fluid level, events, etc. The high
process variable is the highest value of the process
range, expressed in engineering units. The low process
variable is the lowest value of the process range.


programmed display data  Displayed information that
gives the operator the intended process information,
such as intended set point, intended alarm limit, etc.,
corresponding to temperature. 


prompt  A symbol or message displayed by the con-
troller that requests input from the user.


R


reference junction  See junction. 


resistance temperature detector (RTD)  A sensor that
uses the resistance temperature characteristic to mea-
sure temperature. There are two basic types of RTDs:
the wire RTD, which is usually made of platinum, and
the thermistor, which is made of a semiconductor materi-
al. The wire RTD is a positive temperature coefficient
sensor only, while the thermistor can have either a nega-
tive or positive temperature coefficient. 


reverse action  An output control action in which an
increase in the process variable causes a decrease in
the output. Heating applications usually use reverse
action.


RTD   See resistance temperature detector. 


S


set point  The desired value programmed into a con-
troller. For example, the temperature at which a system
is to be maintained. 


switching sensitivity  In on/off control, the temperature
change necessary to change the output from full on to
full off. See hysteresis. 


T - Z


thermal system  A regulated environment that consists
of a heat source, heat transfer medium or load, sensing
device and a control instrument. 


thermocouple (t/c)  A temperature sensing device
made by joining two dissimilar metals. This junction pro-
duces an electrical voltage in proportion to the difference
in temperature between the hot junction (sensing junc-
tion) and the leadwire connection to the instrument (cold
junction). 


thermocouple break protection  The ability of a control
to detect a break in the thermocouple circuit and take a
predetermined action.


Appendix 
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(2291)
Control Mode 
• Microprocessor-based, user selectable control modes 
• Single input, dual output
• 2.5Hz Input Sampling Rate
• 1Hz Display Update Rate
• Automatic reset on power loss
Operator Interface 
• Sealed membrane front panel 
• Dual, four-digit red or green displays 
• ‰Advance, ¿Up-arrow, ¯Down-arrow, and Reset keys 
• User selectable screen display 
Accuracy 
• Calibration accuracy ±0.1% of span ±1°C at standard conditions


Exceptions:  
Type T; 0.12% of span for -200°C to -50°C,
Types R and S; 0.15% of span for 0°C to 100°C
Types B; 0.24% of span for 870°C to 1700°C


• Accuracy span:  1000°F/540°C minimum
• Temperature stability: ±0.1 degree per degree change in


ambient
Sensors/Inputs 
• Thermocouple, grounded or ungrounded sensors
• RTD 2- or 3-wire, platinum, 100Ω @ 0°C calibration to 0.003850


curve or 0.003916 curve; user selectable 
• Sensor break protection de-energizes control output to protect


system
• °F or °C, user selectable
Input Range


Specified temperature ranges represent the controller’s operation-
al span.


• Thermocouple
Type J 32 to 1382°F


(0 to 750°C)
Type K -328 to 2282°F


(-200 to 1250°C)
Type T -328 to 662°F


(-200 to 350°C)
Type N 32 to 2282°F


(0 to 1250°C)
Type S 32 to 2642°F


(0 to 1450°C)
Type B 32 to 3308°F


(0 to 1820°C)
• RTD Resolution


1° -328 to 1292°F
(-200 to 700°C)


0.1° -199.9 to 999.9°F
(-199.9 to 700.0°C)


Output 1 (Limit)
• Electromechanical relay1, Form C, 5A @ 120/240V~  maximum,


without contact suppression, rated resistive load, 5A @ 30VÎ
(dc)2. Minimum contact current: 100mA @5VÎ (dc).


Output 2 (Alarm)
• Electromechanical relay1, Form C, 5A @ 120/240V~  maximum,


without contact suppression, rated resistive load, 5A @ 30VÎ
(dc)2. Minimum contact current: 100mA @5VÎ (dc).


• Switched dc signal provides a non-isolated minimum turn on volt-
age of 3VÎ (dc) into a minimum 500Ω load; maximum on voltage
not greater than 12VÎ (dc) into an infinite load.


• Solid-state relay2, Form A, 0.5A @ 24V~ min., 264V~ max., opto-
isolated burst fire switched, without contact suppression. Off-state
output impedance is 31MΩ.


• Alarm output can be latching or non-latching, with separate high
and low values. Alarm silencing (inhibit) on power up.


Output Configurations
• Output 1
• Limit output is latching
• Output 2
User selectable as:
• Latching or non-latching
• Process alarm with flashing alarm message
• Process without alarm message
• Alarm with separate high and low set points
• Hysteresis: 1 to 9999°F, 0.1-999.9°F/1 to 5555°C, 0.1 to 555.5°C


switching differential
Line Voltage/Power
• 100-240V~, +10%3, -15%; (85-264V~) 50/60Hz, ±5%, 12VA max.
• 12-24Vı (ac/dc), +10%, -15%; (10-26Vı [ac/dc]) 50/60Hz, ±5%,


7 VA max.
• Data retention upon power failure via non-volatile memory
Operating Environment3


• 32 to 149°F (0 to 65°C)
• 0 to 90% RH, non-condensing
Storage Temperature
• -40° to 185°F (-40° to 85°C)
Terminals
• #6 compression universal head screw terminals, accepts 20-14


gauge wire
• Torque to 1.4 Nm (12 in-lb)
Controller Weight
• 0.4 lb (0.2 kg)
Shipping Weight
• 0.75 lb (0.34 kg)
Dimensions
• Compact 1⁄16 DIN size and IP65 (NEMA 4X)4, front panel makes


the Series 94 easy to apply and maintain in a wide variety of
applications. Unique mounting bezel, gasket and collar make
installation a snap. Use Greenlee punch 60287.
Overall Height: 55 mm (2.1 inches)


Width: 55 mm (2.1 inches)
Depth: 120 mm (4.7 inches)


Bezel Height: 55 mm (2.1 inches)
Width: 55 mm (2.1 inches)
Depth: 15 mm (0.6 inches)


Chassis Height: 45 mm (1.8 inches)
Width: 45 mm (1.8 inches)
Depth: 105 mm (4.1 inches)


Agency Approvals
• FM3545, File #J.I.OD5A1.AF
• IP65, NEMA 4X and NEMA 12 4


• CE approved (See Declaration of Conformity)


1 Electromechanical relays warranted for 100,000 closures only.
Solid-state switching devices recommended for applications
requiring fast cycle times or extended service life.


2 Switching inductive loads (relay coils, etc.) requires using an RC
suppressor. Quencharc from ITW PAKTRON is recommended,
Watlow part number 0804-0147-0000.


3 Operating environment is 0 to 60°C for line voltage exceeding 240V.
4 To effect IP65 (NEMA 4X) rating requires a minimum mounting


panel thickness of 1.5 mm (0.06 inch) and surface finish not
rougher than 812µ mm (0.32µ inch). Use Greenlee punch 60287.


Specifications
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Ordering Information
(2292)


94 _ _ - 1 _ _ _ - _ _ _ _ 


Part Number
Microprocessor-based
1/16 DIN, Single Input, Dual Output,
Four Digit Displays


IP65/NEMA 4X 1 Option
A = Without IP65 / NEMA 4X Rating 
B = With IP65 / NEMA 4X Rating 
CE Option
A = Without CE 
B = With CE 
Output 1 (Limit)
D = Electromechanical relay, Form C, 5A, 


without contact suppression2, 3


Output 2 (Alarm)
A = None
C = Switched dc output, non-isolated
D = Electromechanical relay, Form C, 5A, 


without contact suppression2, 3


K = Solid-state relay, Form A, 0.5A, 
without contact suppression3


Line Voltage/Power
0 = 100 to 240V~ nominal (high voltage)
1 = 12 to 24Vı (ac/dc) (low voltage)
Custom Options
00 = Standard
XX = Preset parameters
Display
Upper/Lower Upper/Lower
RR = Red/Red AA = Red/Red (without Watlow logo)
RG = Red/Green AB = Red/Green (without Watlow logo)
GR = Green/Red AC = Green/Red (without Watlow logo)
GG = Green/Green AD = Green/Green (without Watlow logo)


1 To effect IP65 (NEMA 4X) rating requires a minimum mounting panel thickness of 1.5 mm (0.06 inch)
and surface finish not rougher than 812µ mm (0.32µ inch). Use Greenlee punch 60287.


2 Electromechanical relays warranted for 100,000 closures only. Solid-state switching devices recom-
mended for applications requiring fast cycle times or extended service life.


3 Switching inductive loads (relay coils, etc.) requires using an RC suppressor. Quencharc from ITW
PAKTRON is recommended, Watlow part number 0804-0147-0000.


Series 94 Model Number Information


NOTE: User documentation may be available in French, German, Spanish, Italian and Dutch,
as well as English. Check Watlow’s website (www.watlow.com/) for availability. Specify
language at time of order.
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‰Advance key  3.1
Alarm High  4.6
Alarm Low  4.6
alarms  5.1


clearing an alarm  5.1
latching  5.1
non-latching  5.1
process  5.1
silencing  5.1


B - C
Bottom Display  4.4
calibration  A.3-A.5


restoring factory calibration  A.4
RTD calibration procedure  A.5
Thermocouple cal procedure  A.5


Calibration Menu  A.4
Calibration Offset  4.6
CE Declaration of Conformity  A.12
Celsius-Fahrenheit  4.3
clearing an alarm  5.1


D
Declaration of Conformity  A.12
default parameters 


Operation  4.6
Setup  4.3-4.5


dimensions 
faceplate  2.1
panel cutout  2.1
side view  2.1


DIP Switches  4.1
Display  3.1
¯Down-arrow key  3.1


E
entering the Setup Menu  4.2
error codes  5.2
error code actions  5.2


F
feedback  inside front cover
field calibration  A.5


G
general description  1.1
Glossary  A.7-A.8


H
High Limit Set Point  4.6
high voltage wiring  2.3
Hysteresis - Alarm  4.4
Hysteresis - Limit  4.4


I
indicator lights  3.1
Input


wiring  2.4
DIP Switch  4.1
parameter  4.3
ranges  4.5
RTD  2.4, 4.4
thermocouple  2.4
type  4.3, 4.5


installation procedure  2.1-2.2


J - K
Keys  3.1


L
ladder wiring diagram  2.7
Latching  4.4, 5.1
Lock Parameter  4.3
Low Limit Set Point  4.6
low voltage wiring  2.3
Lower Display  3.1, 4.4


M
mechanical relay, 5 Amp


Output 1 Wiring  2.5
Output 2 Wiring  2.5


Model Number  A.10
mounting collar  2.2
mounting case  2.2


N
NEMA 4X seal  2.1-2.2
Noise


eliminating  A.2
sources  A.1
decreasing sensitivity  A.1-A.2


O
Operation Menu  4.6
Operation Parameters  4.6
Output 1  2.5-2.6, 4.4
Output 2  2.5, 4.4
Output Wiring 


mechanical relay  2.5
switched dc  2.6
solid state relay  2.6


overview of the Series 94  1.1


P
power wiring  2.3
process alarm  5.1


Q
Quick Reference Sheet  A.13-A.14
R
Range High  4.3
Range Low  4.3
removing controller  2.2
RESET key 3.1
restoring calibration  A.4
returns  back cover
RTD  4.4
RTD Calibration  A.5
RTD Sensor Wiring  2.4


S
safety information  inside front cover
sensor installation  2.4
setting up the Series 94  4.1
Setup Menu  4.2, 4.5
Setup Parameters  4.3-4.5
Silencing  4.4
Specifications  A.9


T
terminals  A.9
technical assistance  inside front cover
thermocouple calibration  A.5
thermocouple sensor wiring  2.4
torque  A.9


U - Z
¿Up-arrow key  3.1
Upper Display  3.1, 4.4
warranty   back cover
wiring  2.3
wiring example  2.7
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Declara que el producto siguiente: Español
Designación: Serie 94
Números de modelo: 9 4 (A o B)(B) - 1 D(A, C, D o K)(0 ó 1) - (Cualquier combi-


nación de cuatro números y letras)
Clasificación: Componente de seguridad (Controlador de límite de tem-


peratura), categoría de instalación II, grado de contami-
nación ambiental 2


Tensión nominal: 100 a 240VÅo 12 a 24 V‡
Frecuencia nominal: 50/60 Hz
Consumo nominal de energía: 7 VA máximo (12 a 24 V‡) o12 VA máximo (100 a 240 VÅ)


Cumple con los requisitos esenciales de las siguientes Directrices de la Unión
Europea mediante el uso de las normas aplicables que se muestran a continuación
para indicar su conformidad.


89/336/EEC Directriz de compatibilidad electromagnética
EN 61326:1997 CON A1:1998.– Equipo eléctrico para medición, control y uso
en laboratorio – Requisitos EMC (Inmunidad industrial, Emisiones Clase A).
EN 61000-4-2:1996 con A1, 1988 – Inmunidad a descarga electrostática
EN 61000-4-3:1997 – Inmunidad a campo radiado
EN 61000-4-4:1995 – Inmunidad a incremento repentino/rápidas fluctuaciones 
eléctricas transitorias
EN 61000-4-5:1995 con A1, 1996 – Inmunidad a picos de voltaje o corriente
EN 61000-4-6:1996 – Inmunidad por conducción
EN 61000-4-11:1994 Inmunidad a caídas de voltaje, variaciones y pequeñas 
interrupciones de voltaje
EN 61000-3-2:1995 con A1-3:1999 – Emisiones de corriente armónica
EN 61000-3-3:1995 con A1:1998 – Fluctuaciones de voltaje y centelleo.


73/23/EEC Directriz de bajo voltaje
EN 61010-1:1993 con A1:1995 Requisitos de seguridad de equipo eléctric
para medición, control y uso en laboratorio. Parte 1: Requisitos generales
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Declares that the following product: English
Designation: Series 94
Model Number(s): 9 4(A or B) (B) -1 D (A, C, D or K) (0 or 1) -(Any


four letters or numbers)
Classification: Safety Component (Temperature Limit Controller),


Installation Category II, Pollution Degree 2
Rated Voltage: 100 to 240VÅ or 12 to 24V‡
Rated Frequency: 50/60 Hz
Rated Power Consumption: 7VA maximum (12 to 24V‡) or 12VA maximum 


Meets the essential requirements of the following European Union Directives by using
the relevant standards show below to indicate compliance.


89/336/EEC Electromagnetic Compatibility Directive
EN 61326:1997 With A1:1998 – Electrical equipment for measurement, control and 
laboratory use – EMC requirements (Industrial Immunity, Class A Emissions).
EN 61000-4-2:1996 With A1, 1998 – Electrostatic Discharge Immunity
EN 61000-4-3:1997 – Radiated Field Immunity
EN 61000-4-4:1995 – Electrical Fast-Transient / Burst Immunity
EN 61000-4-5:1995 With A1, 1996 – Surge Immunity
EN 61000-4-6:1996 – Conducted Immunity
EN 61000-4-11:1994 Voltage Dips, Short Interruptions and Voltage Variations Immunity
EN 61000-3-2:1995 With A1-3:1999 – Harmonic Current Emissions
EN 61000-3-3:1995 With A1:1998 – Voltage Fluctuations and Flicker


73/23/EEC Low-Voltage Directive
EN 61010-1:1993 With A1:1995 Safety Requirements of electrical equipment
for measurement, control and laboratory use. Part 1: General requirements


WATLOW Winona Inc.
1241 Bundy Boulevard
Winona, Minnesota  55987  USA


Declaration of Conformity
Series 94 Erklärt, daß das folgende Produkt: Deutsch


Beschreibung: Serie 94
Modellnummer(n): 9 4(A oder B) (B) -1 D (A, C, D oder K) (0 oder 1)


-(4 beliebige Buchstaben oder Ziffern)
Klassifikation: Sicherheitskomponente (Temperaturregelsystem),


Installationskategorie II, Emissionsgrad 2
Nennspannung: 100 bis 240 VÅ oder 12 bis 24 V‡
Nennfrequenz: 50/60 Hz
Nominaler Stromverbrauch: Max. 7 VA (12 bis 24 V‡) oder max. 12 VA (100


bis 240 VÅ)
Erfüllt die wichtigsten Normen der folgenden Anweisung(en) der Europäischen
Union unter Verwendung des wichtigsten Abschnitts bzw. der wichtigsten
Abschnitte die unten zur Befolgung aufgezeigt werden.


89/336/EEC Elektromagnetische Kompatibilitätsrichtlinie
EN 61326:1997 mit A1:1998 – Elektrisches Gerät für Messung, Kontrolle und 
Laborgebrauch – EMV-Anforderungen (Störfestigkeit Industriebereich,
Klasse A Emissionen)
EN 61000-4-2:1996 mit A1, 1998 – Störfestigkeit gegen elektronische Entladung 
EN 61000-4-3:1997 – Störfestigkeit gegen Strahlungsfelder
EN 61000-4-4:1995 – Störfestigkeit gegen schnelle Stöße/Burst
EN 61000-4-5:1995 mit A1, 1996 – Störfestigkeit gegen Überspannung
EN 61000-4-6:1996 – Geleitete Störfestigkeit
EN 61000-4-11:1994 Störfestigkeit gegen Spannungsabfall, kurze 
Unterbrechungen und Spannungsschwankungen
EN 61000-3-2:1995 mit A1-3:1999 – Harmonische Stromemissionen
EN 61000-3-3:1995 mit A1:1998 – Spannungsfluktationen und Flimmern
EN 61000-3-3: 1995 Grenzen der Spannungsschwankungen und Flimmern


73/23/EEC Niederspannungsrichtlinie
EN 61010-1:1993 mit A1:1995 Sicherheitsanforderungen für elektrische 
Geräte für Messungen, Kontrolle und Laborgebrauch. Teil 1: Allgemeine
Anforderungen


Déclare que le produit suivant: Français
Désignation: Série 94
Numéro(s) de modèle(s): 9 4 (A ou B) (B) - 1 D (A, C, D ou K) (0 ou 1) -


(quatre chiffres ou lettres quelconques)
Classification: Composant de sécurité (limiteur de température),


installation catégorie II, degré de pollution 2
Tension nominale: 100 à 240 VÅ ou 24 à 28 V‡
Fréquence nominale: 50/60 Hz
Consommation 
d’alimentation nominale: 7 VA maximum (12 à 24 V‡) ou 12 VA maximum


(100 à 240 VÅ)
Conforme aux exigences de la (ou des) directive(s) suivante(s) de l’Union Européenne fig-
urant aux sections correspondantes des normes et documents associés ci-dessous :


89/336/EEC Directive de compatibilité électromagnétique
EN 50082-2: 1995 Norme générique d’insensibilité électromagnétique, Partie 2:


Environnement industriel
EN 61000-4-2: 1995 Décharge électrostatique
EN 61000-4-4: 1995 Courants électriques transitoires rapides
EN 61000-4-3: 1994 Insensibilité à l’énergie rayonnée
EN 61000-4-6: 1994 Insensibilité à l’énergie par conduction
ENV 50204: 1995 Téléphone cellulaire
EN 50081-2: 1994 Norme générique sur les émissions électromagnétiques, Partie


2:  Environnement industriel
EN 55011: 1991 Limites et méthodes de mesure des caractéristiques d’inter-


férences du matériel radiofréquence industriel, scientifique et médi-
cal (Groupe 1, Classe A)


EN 61000-3-2: 1995 Limites d’émissions d’harmoniques
EN 61000-3-3: 1995 Limites de fluctuations et de vacillement du courant


73/23/EEC Directive liée aux basses tensions
EN 61010-1: 1993 Exigences de sécurité pour le matériel électrique de mesure, de


commande et de laboratoire, Partie 1:  Exigences générales


(2293)


Jim Boigenzahn Winona, Minnesota, USA
Name of Authorized Representative Place of Issue


General Manager August 2001
Title of Authorized Representative Date of Issue


Signature of Authorized Representative







Series 94 Quick Reference
Keys and Displays


Alarms
The process alarm sets an absolute temperature. When the actual temperature exceeds that absolute temperature an alarm occurs. The
process alarm set points may be independently set high and low. Under the Setup Menu, select the type of alarm output with the [`Ot2]
Output 2 parameter. [`PrA] sets a Process Alarm with alarm message displayed. [``Pr] sets a Process alarm with no alarm message
displayed.
Latching: Alarms can be latching or non-latching. When the alarm condition is removed a non-latching alarm automatically clears
the alarm output. You must manually clear a latching alarm before it will disappear by pressing the Reset key.
To clear an alarm: First correct the alarm condition, then…
• If the alarm is latching:


Clear it manually by pressing the Reset key once as soon as the process temperature is inside the alarm limits and satisfies the alarm
hysteresis [`HSA].


• If the alarm is non-latching:
The alarm clears itself automatically as soon as the process temperature is inside the alarm limits and satisfies the alarm hysteresis
[`HSA].


Flashing [`LO`] or [`HI`] in the lower display indicates an
alarm when [`Ot2] is set to [`PrA]. The lower display alter-
nately shows information from the current parameter and the
[`LO`] or [`HI`] alarm message at one second intervals. The
alarm output is de-energized and the Output 2 indicator light is
lit.


Alarm Silencing is available with the process alarm and has two uses:
When [`SIL] is selected as “on,” the controller automatically disables the alarm output on initial power up (in either the latching or non-
latching mode). Alarm silencing disables the alarm output relay and the Output 2 indicator light. Once the process value crosses into the
“safe” region, both a latching or a non-latching alarm is ready. Any future excursion outside of these alarm set points triggers an alarm.
When [`SIL] is selected as “on,” pressing the Reset Key will disable the alarm output relay and the indicator light once an alarm has
occurred, but will not eliminate the alarm message if enabled. (If [`Ot2] is set to [`PrA].) This silences the alarm until the process
returns to the “safe” region. Once within this region, the alarm is ready again. Any future excursion outside of the alarm set points trig-
gers an alarm.


Errors
Three dashes [`---] in the upper display indicate a Series 94 error. The error code is visible in the lower display.


[`Er2] - Sensor underrange error (applies only to RTD units)
The sensor input generated a value lower than the allowable signal range, or the A/D circuitry malfunctioned. Enter
a valid input. Make sure the [``In] Input parameter (Setup Menu) and the DIP switch settings both match your
sensor. Refer to the table below for the appropriate input type and range. 
[`Er4] - Configuration error
The controller’s microprocessor is faulty; call the factory.
[`Er5] - Non volatile checksum error
The nonvolatile memory checksum discovered a checksum error. Unless a momentary power interruption occurred
while the controller was storing data, the nonvolatile memory is bad. Call the factory. 


[`Er6] - A/D underflow error
The A/D circuit is underrange. An open or reversed polarity sensor is the most likely cause. Check the sensor; if the connection is good and
functions properly, call the factory. The A/D underrange voltage is too low to convert an A/D signal. Make sure the  [``In] Input parame-
ter (Setup Menu) matches your sensor and DIP switches are set accordingly.


[`Er7] - A/D overflow error
The A/D circuit is overrange. An open or reversed polarity sensor is the most likely cause. Check the sensor; if the connection is good, and
the sensor functions properly, call the factory. The A/D overrange voltage is too high to convert an A/D signal. Make sure the  [``In]
Input parameter (Setup Menu) matches your sensor and DIP switches are set accordingly.


Lower Display: Can indicate actual temperature, alarm low, 
alarm high, limit low set point value, limit high set point 
value, operating parameter values or an open sensor. When 
powering up, the lower display will be blank for five seconds. 
• To set to blank: set [`bot] to [`no`] in the Setup Menu.


RESET Key
• Press once to clear any limits or latched alarms.
• Press once to silence alarm output if silencing is 
enabled.
• Automatic reset on power loss.


Output 1 Indicator Light: Lit 
when limit output is tripped.


Upper Display: Can indicate actual temperature, alarm low, alarm high, limit low  
set point value, limit high set point value, operating parameter values or an open 
sensor. When powering up, the upper display will be blank for five seconds.  
• To set to blank: set [``UP] to [`no`] in the Setup Menu.


Advance Key: Press to step through the 
Operation, Setup and Calibration Menus. 


LIMIT 94


Output 2 Indicator Light: Lit 
when alarm output is tripped.


Up-arrow and Down-arrow Keys: Increases or decreases the value of the displayed parameter.
• Press lightly to increase or decrease the value by one. 
• Press and hold down to  increase or decrease the displayed value at a rapid rate. New data will self-enter in 
five seconds, or can be entered by pressing  the Advance Key.
• Press both simultaneously for three seconds to enter the Setup Menu. The [`LOC] parameter appears.
• Continue pressing both keys for three seconds to enter the Calibration Menu.


RESET
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RESET
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Press once to
clear a


latched and
corrected


alarm.
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Appendix 


[`LOC] Lock
[``In] Input
[`C_F] Celsius - Fahrenheit
[``rL] Range Low
[``rH] Range High
[`Ot1] Output 1
[`HSL] Limit Hysteresis
[`Ot2] Output 2*
[`HSA] Hysteresis Alarm*
[`LAT] Latching*
[`SIL] Silencing*
[`rtd] RTD*
[``Up] Upper Display
[`bot] Bottom Display


‰


Setup Menu 


Press ¿ and ¯ for 3 seconds


* These parameters may be masked or 
hidden, depending on the settings of 
your controller. For an explanation of 
when the parameters will appear, refer 
to Setup Menu table to the right.


[`LLO] Low Limit Set Point*
[`LHI] High Limit Set Point*
[`ALO] Alarm Low*
[`AHI] Alarm High*
[`CAL] Calibration Offset


‰


Operation Menu


* These parameters may be masked or 
hidden, depending on the settings of 
your controller. For an explanation of 
when the parameters will appear, refer 
to the Operation Menu table to the right.


Parameter Value Range Factory Default Appears If:


[`LOC] 0 - 3 0


[``In] [```J], [```H] (K), [```t], [```n], [```S], [```J] DIP switch selectable.
[```b], [`rtd], [`r†d]


[`C_F] [```C] or [```F] [```F] [`LOC] is set to [```0]


[``rL] [``rL] to [``rh] Input dependent. [`LOC] is set to [```0]


[``rh] ``rh] to [``rL] Input dependent. [`LOC] is set to [```0]


[`Ot1] [``HI], [``LO], [`H_L] [`H_L] [`LOC] is set to [```0]


[`HSL] 1 - 9999, 0.1 - 999.9°F 3, 0.3°F [`LOC] is set to [```0]
1 to 5555, 0.1 to 555.5°C 2, 0.2°C


[`Ot2] [`PrA] = Process Alarm [``no] [`LOC] is set to [```0]


[``Pr] = Process with no alarm message
[``no] = None


[`HSA] 1 - 9999, 0.1 - 999.9°F   3, 0.3°F [`Ot2] is set to [``Pr] or [`PrA] and
1 - 5555, 0.1 - 555.5°C 2, 0.2°C [`LOC] is set to [```0]


[`LAt] [`LAt] or [`nLA] [`nLA] [`Ot2] is set to [``Pr] or [`PrA] and


[`LOC] is set to [```0]


[`SIL] [``On] or [`OFF] [`OFF] [`Ot2] is set to [``Pr] or [`PrA] and


[`LOC] is set to [```0]


[`rtd] [`JIS] or [`din] [`din] [``In] is set to [`rtd] or [`r†d] and


[`LOC] is set to [```0]


[``UP] [``no] = no display shown [`Pro] [`LOC] is set to [```0]


[`Pro] = Process
[`LoL] = Low limit set point
[`HiL] = High limit set point
[`LoA] = Alarm low set point
[`HiA] = Alarm high set point


[`bot] [``no] = no display shown [`HiL] [`LOC] is set to [```0]


[`Pro] = Process
[`LoL] = Low limit set point
[`HiL] = High limit set point


Setup Menu


Operation Menu


LIMIT 


RESET


LIMIT 94


RESET


Enter the Setup Menu by
pressing the ¿Up-arrow and
¯Down-arrow keys simulta-
neously for three seconds. The
lower display shows the
[`LOC] Lock parameter, and
the upper display shows its
current level. All keys are
inactive until you release both
keys. You can reach the
[`LOC] Lock parameter from
anywhere. Use the ‰Advance
key to move through the
menus and the ¿Up-arrow
and ¯Down-arrow keys to
select data. You will not see
all parameters in this menu,
depending on the controller's
configuration and model
number.


Note:
Do not enter any values here;
make photocopies instead.


Operation Factory 


Parameters Value Range Default Appears If


[`LLO] [``rL] to [`LHI] or [``rH] if [`LHI] is not active [``rL] [`Ot1] is set to [`H_L] or 


[``LO] and [`LOC] is not set
to [```3].


[`LHI] [`LLO] to [``rH] or [``rL] if [`LLO] is not active [``rH] [`Ot1] is set to [`H_L] or 


[``HI] and [`LOC] is not set
to [```3].


[`ALO] [``rL] to [`AHI] or [``rH] if [`AHI] is not active [``rL] [`Ot2] is set to [`PrA] or 


[``Pr] and [`LOC] is set to
[̀ ``0] or [̀ ``1].


[`AHI] [`ALO] to [``rH] or [``rL] if [`ALO] is not active [``rH] [`Ot2] is set to [`PrA] or 


[``Pr] and [`LOC] is set to
[̀ ``0] or [̀ ``1].


[`CAL] -180°F to 180°F/-100°C to 100°C; 0 [`LOC] is set to [̀ ``0] or
or -18.0°F to 18.0°F/-10.0°C to 10.0°C [̀ ``1].







Watlow Winona
Watlow Winona is a division of Watlow Electric Manufacturing Company, St.
Louis, Missouri, a manufacturer of industrial electric heating products, since
1922.  Watlow begins with a full set of specifications and completes an industrial
product that is manufactured totally in-house, in the U.S.A.  Watlow products
include electric heaters, sensors, controls and switching devices.  The Winona
operation has been designing solid state electronic control devices since 1962, and
has earned the reputation as an excellent supplier to original equipment manu-
facturers.  These OEMs depend upon Watlow Winona to provide compatibly engi-
neered controls which they can incorporate into their products with confidence.
Watlow Winona resides in a 100,000 square foot marketing, engineering and
manufacturing facility in Winona, Minnesota.







Watlow Series 94 User’s Manual
Watlow Winona, 1241 Bundy Blvd., P.O. Box 5580, Winona, MN 55987-5580, Phone: 507/454-5300, Fax: 507/452-4507


How to Reach Us


Quality and
Mission
Statement:
Watlow Winona will be
the world’s best
supplier of industrial
temperature control
products, services, and
systems by exceeding
our customers’,
employees’, and
shareholders’
expectations.


Contact


• or Phone: 507/454-5300.


• Fax: 507/452-4507.


• For technical support, ask for an Applications Engineer.


• To place an order, ask for Customer Service.


• To discuss a custom option, ask for a Series 93 Product Manager.


Warranty
The Watlow Series 94 is warranted to be free of defects in material and work-
manship for 36 months after delivery to the first purchaser for use, providing
that the units have not been misapplied. Since Watlow has no control over their
use, and sometimes misuse, we cannot guarantee against failure.  Watlow’s
obligations hereunder, at Watlow’s option, are limited to replacement, repair or
refund of purchase price, and parts which upon examination prove to be defec-
tive within the warranty period specified. This warranty does not apply to dam-
age resulting from transportation, alteration, misuse, or abuse.


Returns
• Call or fax Customer Service for a Return Material Authorization (RMA)


number before returning a controller.
• Put the RMA number on the shipping label, and also on a description of the


problem.
• 20% of net price restocking charge applies to all standard units returned to


stock.


TOTAL


3 Year Warranty


CUSTOMER
SATISFACTION


Your Authorized Watlow Distributor is:
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Order 
in 
Setup 
Menu


Series 94 
Parameter


Series 94 Parameter 
Name Default Range


User 
Value


Order 
in 
Setup 
Menu


PM 
Express 


Limit 
Parameter


PM Express Limit 
Parameter Name Default Range


User 
Value Notes or differences in PM Express Limit to Series 94


1 [`LOC] Lock [~~~0] [~~~0] 1 [`LOC] Lock [~~~5] [~~~5]


[~~~1] [~~~4]


[~~~2] [~~~3]


[~~~3] [~~~2]


[~~~1]


2 [`SEn] Sensor Type [~~tc] [~~tc]


Choose sensor type, then linerization. No DIP switch required in PM. Series 94 supported 
thermocouples and RTD only.


[uoLt] Supports 0 to 10 VDC analog input only.
[~Ma] Supports 4 to 20 mA analog input only.
[ro;1H] Setting of PM ro.1H is same as Series 94 rtd (100 ohm Platinum, DIN curve)


2 [`~In] Input [~~~J] [~~~J] 3 [`Lin] Linearization [~~~J] [~~~J]


[~~~H] [~~~H] H is choice for Type K t/c
[~~~t] [~~~t]


[~~~n] [~~~n]


[~~~S] [~~~S]


[~~~b] [~~~b]


[~rtd] [~~~c]


[~rt;d] [~~~d]


[~~~e]


[~~~F]


3 [`C-F] Celsius - Fahrenheit {~~~F} {~~~F} 4 [`C-F] Celsius - Fahrenheit {~~~F} {~~~F}


{~~~C} {~~~C}


4 [`~rL] Range Low varies varies 5 [`~rL] Range Low {~~~0] -1999 to 9999


5 [`~rh] Range High varies varies 6 [`~rh] Range High {9999] -1999 to 9999


6 [`Ot1] Output 1 [~H_L] [~H_L] 7 [`Fn1] Function of Output 1 [~oFF] [~oFF] Series 94 cannot disable output 1.
[~~H1] [LiM] Series 94 used output 1 dedicated to limit. Use output 2 dedicated to limit on PM.
[~~LO] [ALM] Series 94 cannot program output 1 as alarm.


7 [`HSL] Hysteresis-Limit [~~~3] varies See parameter Limit Hysteresis later in PM Setup Menu.


8 [`Ot2] Output 2 [~~no] [~~no] 8 [`Fn2] Function of Output 2 [LiM] [LiM]


[~PrA]


[~~Pr]


9 [`L;Sd] Limit Sides [both] [both]


[high]


[LoW]


10 [`L;hy] Limit Hysteresis 3 0.001 to 9999


11 [`A;ty] Alarm Type [~oFF] [~oFF]


[Pr;Al]


9 [`HSA] Hysteresis-Alarm [~~~3] varies 12 [`A;hy] Alarm Hysteresis [~~~1] 0  to 9999


13 [`A;Lg] Alarm Logic [`A;LC] [`A;LC]


[`A;Lo]


Setup Page


Series 94 sets process alarm by output function.


See parameter 9 below.


Series 94 used open on alarm.


PM sets alarm type and alarm display 
independently of output function.


Series 94 uses DIP switch to select sensor type of 
thermcouple or RTD.


The order to specify security is reversed from Series 94 to PM. Settings of 5 = 0, 4 = 1, …


Thermocouple types c, d, E and F were not available in Series 94. Settings for PM when using 
rtd are configured using Sensor Type parameter above.


Series 94 did not provide alarm logic settings. Use A.Lo to be the same.


Series 94 used output 1 dedicated to limit. Use output 2 dedicated to limit on PM. Use output 1 
for secondary function or to mirror the limit.


Series 94 set limit sides when programming Output 1.
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PM Express Limit 
Parameter Name Default Range


User 
Value Notes or differences in PM Express Limit to Series 94


10 [`LAt] Latching [~nla] [~nla] 14 [`A;LA] Alarm Latching [nlat] [nlat]


[~lat] [~lat]


15 [`A;bL] Alarm Blocking [~oFF] [~oFF]


[~Str]


[StPt]


[both]


11 [`SIL] Silencing [~Off] [~Off] 16 [`SiL] Alarm Silencing [~off] [~off]


[~~On] [~~on]


12 [`rtd] RTD [~din] [~din]


[~JIS]


17 [A;dSP] Alarm Display [~~on] [~~on]


[~off]


13 [`~UP] Upper Display [~Pro] [~Pro] 18 [PAr1] Upper or Left Display [AC;Pu] [AC;Pu]


[~LoL] [none]


[~HiL]


[~LoA]


[~HiA]


[~~no]


14 [`bot] Bottom Display [~HiL] [~HiL] 19 [PAr2] Lower or Right Display [~LS;t] [~LS;t]
[~LoA] [~Lh;S]


[~HiA] [~LL;S]


[~~no] [~A;hi]


[~Pro] [~A;Lo]


[~LoL] [none]


20 [~Ad;S] Zone Address - Std Bus Series 94 did not support serial communications and therefore has no address to set.
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PM Express Limit 
Parameter Name Default Range


User 
Value Notes or differences in PM Express Limit to Series 94


1 [`LLO] Low Limit Set Point varies varies 1 [`LL;S] Limit Low Set Point 0 varies


2 [`LHI] High Limit Set Point varies varies 2 [`Lh;S] Limit High Set Point 0 varies


3 [`ALO] Alarm Low varies varies 3 [`A;Lo] Alarm Low Set Point 32 varies


4 [`AH1] Alarm High varies varies 4 [`A;Hi] Alarm High Set Point 300 varies


5 [`CAL] Calibration Offset 0 varies 5 [`i;CA] Calibration Offset 0 varies


Setup Page


Operations Page


Series 94 combined this function with alarm silencing. Series 94 combined alarm blocking and alarm silencing. Set to both if Alarm Silencing is On.


Series 94 did not offer Alarm Display. Set to ON to match the behavior of the Series 94.


PM does not offer JIS support for RTD sensors so this parameter is not available.


Series 94 does not provide alarm display disable.


Series 94 combined alarm blocking and alarm silencing.


Set upper display. Series 94 when set to Pro matches PM default. PM does not offer alarm set 
points or limit set points in upper display.


Set lower display. Limit state is the default and that was not an option for the Series 94. Lh.S 
matches Series 94 default.
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PM Front ViewSeries 94 Front View


Series 94 Back View


High Voltage = High Voltage =100 to 240VAC 85 to 264VAC


94_ _-1D _ 0 - 00_ _ PM6L1_ J - AAAABAA


Low Voltage = Low Voltage =12 to 24VAC or DC 12 to 40VDC or 20 to 28VAC


94_ _- 1D _ 1 - 00_ _ PM6L3_ J - AAAABAA


Power Wiring


Fuse


Fuse1211
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PM Back View
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Terminal


EZ-ZONE PM
Terminal
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LIMIT 94


RESET


WARNING: To avoid
electric shock, use
National Electric
Code (NEC) safety
practices when
wiring and connect-
ing this unit to a
power source and to
electrical sensors or
peripheral devices.
Failure to do so could
result in injury or
death.
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Watch for correct power supply in part number!


[120;0]
[SAFE]


EZ


RESET
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PM Front ViewSeries 94 Front View
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T/C Sensor Wiring
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Thermocouple Thermocouple


+ 3


- 5
+


-


If thermocouple has ,red lead
that is typically the negative wire.


DIP Switch Orientation
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RESET


WARNING: To avoid
electric shock, use
National Electric
Code (NEC) safety
practices when
wiring and connect-
ing this unit to a
power source and to
electrical sensors or
peripheral devices.
Failure to do so could
result in injury or
death.
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100 ohm RTD Sensor Wiring
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2-wire RTD


2-wire RTD


3-wire RTD


3-wire RTD


DIP Switch Orientation
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Failure to do so could
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Output - Switched DC
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Solid
State
Relay


Solid
State
Relay
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- +


+


94_ _ - 1DC _ - 00_ _ PM6L_ CJ-AAAABAA


The PM controller uses output 1 where the Series 94 uses output 2, therefore wire accordingly.


Series 94 
Terminal


EZ-ZONE PM
Terminal
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Watch for correct output type in 
part number
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RESET


WARNING: To avoid
electric shock, use
National Electric
Code (NEC) safety
practices when
wiring and connect-
ing this unit to a
power source and to
electrical sensors or
peripheral devices.
Failure to do so could
result in injury or
death.
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Output 1 or 2 - Mechanical Relay


9 COM


8 NC


1 NC
6 COM


10 NO


7 NO


External
Load


External
Load


External
Load


External
Load


94_ _ - 1D_ _ - 00_ _


94_ _ - 1_D _ - 00_ _ PM6L_ E_-AAAABAA


PM6L_ _J-AAAABAA


Neutral


Neutral


Neutral


Neutral


Power


PowerPower


Power


Note: Add R.C. suppressor across the external inductive load when switching relay coils, solenoids, etc.


Fuse


Fuse


Fuse


Fuse


Series 94 
Terminal


EZ-ZONE PM
Terminal


9


6


10


7


1


K2


K1


L2


L1


J1


Watch for correct output 
type in part number


The PM controller uses output 2 where the Series 94 uses output 1 for limit, therefore wire accordingly.


Series 94 Back View
Limit on Output 1


Series 94 Back View
Aarm on Output 2


PM Back View
Limit on Output 2


PM Back View
Alarm on Output 1


LIMIT 94


RESET


WARNING: To avoid
electric shock, use
National Electric
Code (NEC) safety
practices when
wiring and connect-
ing this unit to a
power source and to
electrical sensors or
peripheral devices.
Failure to do so could
result in injury or
death.
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For failsafe operation, use the 
normally open contact for limit. 
Normally open contacts are 
closed when in safe condition 
and open on fail state.


[120;0]
[SAFE]


EZ


RESET





		1: Power

		2: TC Sensor

		3: RTD Sensor

		4: Switched DC

		5: MR



