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LON Controller Overview & Features

LonWorks® Communications Network

LON
Controller

The LON controller is an interoperable, LONMark® 
compliant controller. The LON controller has factory 
loaded application specific software which allows 
optimal control of our water source heat pumps in 
buildings which require DDC control. The LON controller 
option can be ordered by choosing the following codes 
for positions 8 and 9 in the series Model Structure: 

“CL”
(CXM with internally mounted LONMark® LON 
controller).

“DL” 
(DXM with internally mounted LONMark® LON 
controller).

The ASW01, ASW02, and ASW03 sensors are digital 
wall mounted temperature sensors to be used with the 

LON controller. The LON controller and ASW digital wall 
sensors communicate via Sensor Link (S-Link) 
communications protocol. S-Link is a simple two wire 
communication protocol which provides power to 
the ASW wall sensor as well as transmits information 
between the ASW wall sensor and the LON controller. 
The S-Link protocol is NOT polarity sensitive and does 
NOT require shielded cable.

The ASW wall sensors have an optional wiring 
connection which allows access to the LON network via 
a LON jack on the left side of each ASW wall sensor.

The LON controller can function in either stand-
alone mode, or as part of a LONWorks® FTT-10 Free 
Topology communications network. When connected 
to a network, the operator can monitor LON controller 
performance and edit operational values. 

ASW Digital Wall Sensors
• Contemporary, low-profile design.
• Digital zone temperature indication (selectable for 

0.1 or 1 degree display resolution of °F or °C).
• Accepts virtually any wiring type including 

unshielded pairs without termination resistors.
• Separate wiring subbase and electronics.
• Occupancy override push-button on ASW02 and 

ASW03 wall sensors allows occupants to switch to 
timed occupied mode for after hours operation.

LON Controller
• Uses LONMark® HVAC profiles for interoperability.
• Capability to function in stand-alone mode or 

as part of a LONWorks® FTT-10 Free Topology 
communications network.

• Proportional Plus Integral (PI) control for heating 
and cooling.

• Protective hinged covers provide easy access to 
field wiring terminals.

• Onboard LED indication without cover removal.
• Occupied/Unoccupied modes of operation.
• Intermittent or continuous fan operation.
• Non-polarized wiring between LON controller and 
 wall sensors.
• Programability provides for custom applications.

Figure 1: Typical Heat Pump System Diagram

LONMark® and LONWorks® are 
registered trademarks of Echelon Corporation.

Heat Pump
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• Universal Inputs
 Leaving Air Temperature and Leaving Water
 Temperature sensors are 10K Ohm thermistors with 

an 11k Ohm shunt resistor. Monitors range of –40 to 
250°F [-40 to 121°C].

LON Controller
• Dimensions
  4.3” high x 4.31” wide x 2” deep. 
  [109mm x 111mm x 51mm]

• Enclosure
  Conforms to NEMA-1 requirements.

• Power Supply Input
  20 to 30Vac, 50/60Hz.

• Maximum Power Consumption
  15VA@ 24Vac, 50/60Hz, excluding relay output power.

• Surge Immunity Compliance
  ANSI C62.41 (IEEE-587, Category A & B).

• Agency Listings 
  FCC, Class B
  UL Listed
 UL-916 (File #E71385 Category PAZX)
 UL Listed to Canadian Safety Standards 
 (CAN/CSA C22.2).

• European Community – EMC Directive
  Emissions EN50081-1.
  Immunity EN50082-1.

• Ambient Operating Temperature Limits
  -40 to 140 °F [-40 to 60 °C].

• Shipping and Storage Temperature Limits
  -40 to 160 °F [-40 to 71 °C].

• Humidity
  5 to 95% RH, non-condensing.

• Wiring Terminals
  All terminals rated for AWG #16 to #24 [1.5 mm2 

maximum] wire.

• Digital Inputs
  Requires dry contact. Detection of closed switch
  requires less than 300 Ohms. Detection of open 

switch requires more than 1.5k Ohms.

• Digital Outputs
  Each DO is an isolated Form A (SPST) relay.
  Current ratings of 24VA at 24Vac, pilot duty.

ASW Digital Wall Sensor
• Dimensions
 4.81” high x 3.25” wide x 0.93” deep. [122mm x 

83mm x 24mm]

• Enclosure Conforms to NEMA-1 requirements.

• Surge Immunity Compliance
  ANSI C62.41 (IEEE-587, Category A & B).

• Agency Listings
  FCC, Class B
  UL Listed
 UL-916 (File #E71385 Category PAZX)
 UL Listed to Canadian Safety Standards 
 (CAN/CSA C22.2)

• European Community – EMC Directive
  Emissions EN50081-1
  Immunity EN50082-1

• Ambient Operating Temperature Limits
  32 to 122 °F [0 to 50 °C].

• Shipping and Storage Temperature Limits
  -40 to 160 °F [-40 to 71°C].

• Humidity
  5 to 95% RH, non-condensing.

• Wiring Terminals
  Four screw terminals rated for AWG #18 to #24 (1.0 

mm2 maximum) wire.

• Display (ASW03 only)
  Temperature setpoint, room temperature, Lockout 

code (if heat pump has locked out).

Table 1: Relay output load specifications

Hardware Specifi cations

Specifi cations Value

Maximum relay contact switched output voltage 24VAC

Maximum output load @ 24VAC, pilot duty 24VAC

Minimum permissible load 10.0 mA at 5VDC

Minimum cycles at rated load @ 0.4 power factor 300,000 cycles
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Other LONWorks®

Devices

Sensor Link (S-Link)

Network
Interface

Desktop PC
or Notebook PC with Third Party
LONWorks® software

Alarm Printer

LONMark®

LON Controller

LONWorks® Network
Communicates at 78.8k baud

ASW03 Wall Sensor

ASW01 Wall Sensor

ASW02 Wall Sensor

LONMark®

LON Controller

LONMark®

LON Controller

Communications wiring includes a connection between 
the LON controller and an ASW digital wall sensor via 
the S-Link and a connection between the LON controller 
and the LON network. An optional LON connection 
between the LON controller and the ASW digital wall 
sensor is also possible. See CXM Single Stage Heat 
Pump Wiring Schematic. 
•  Communication wire pairs must be dedicated to S- 

Link and LON network communications. They   
cannot be part of an active, bundled telephone trunk.

•  Shielded cable is not required for S-Link or LON 
wiring. 

•  If the cable is installed in areas of high RFI/EMI,        
the cable must be in conduit. 

•  If shielded wire is used, the shield must be                    
connected to earth ground at one end only by a 470K 
Ohm 1/4 Watt resistor. Shield must be continuous 
from one end of the trunk to the other.

Sensor Link (S-Link) Wiring
S-Link wiring powers and enables the ASW sensor. The 
S-Link needs at least 24 gage [0.51mm], twisted pair, 
voice grade telephone wire. The capacitance between 
conductors cannot be more than 32 pF per foot [0.3m]. 
If shielded cable is used, the capacitance between any 
one conductor and the others, connected to the shield, 

Note:
• LON Controller supports only one ASW digital wall 

sensor.
• S-Link wiring is not polarity sensitive.
• If conduit is used between an ASW Sensor and a LON 

controller, the LONWorks® network and S-Link wiring 
can be in the same conduit. 

LON Network Wiring
A Category 4, twisted-pair (two conductors) cable may 
be used for both S-Link and optional LON connection 
between the LON controller and ASW sensor. LON wir-
ing is not polarity sensitive.

LON controllers use LONWorks® Free Topology 
Transceiver (FTT-10) and support polarity insensitive 
bus wiring topologies. A maximum of 62 nodes can 
be connected per segment. See Invensys Building 
Systems I/A Series MicroNet System Engineering 
Guide, F-26507 to design a LONWorks® FTT-10 
network, including recommended topologies and 
approved cable types (see Table 6). 

cannot be more than 60 pF per foot [0.3m]. Maximum 
wire length is 200 ft. [61m]. 

Neuron ID
Identical pairs of factory barcode labels are attached to 
each LON controller. The labels can be used to select 
LON controllers for application downloading purposes. 
Each pair of labels contains a unique Neuron ID. One of 
the labels remains on the LON controller permanently; 
the other label can be placed on a job site node list plan. 
The Neuron ID can then be entered into a job network 
database through a third party network management 
tool.  The service pin button on the LON controller is 
also used to select LON controllers. When this button is 
pressed, the LON controller sends a broadcast mes-
sage containing its Neuron ID to the third party network 
management tool.

Figure 2: Typical LONWorks® 
controller connectivity.

Communications Overview
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Typical LON Controller Wiring Schematic
CXM Single Stage Heat Pump
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Typical LON Controller Wiring Schematic
CXM Dual Stage Heat Pump
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Typical LON Controller Wiring Schematic
DXM Single Stage Heat Pump
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LONWorks   Communications Network

Optional Alarm Input
(Dry Contact)

Optional Time Clock Input
(Dry Contact)

Com 2
R C S

R C S
Com 2

Heat Pump Transformer
24VAC

Note:

1. DXM 1 should be set for Stage 1 operation. (Dip 1.2 in On
Position). DXM 2 should be set for stage 2 operation. This is needed
for the signal to the LON controller.

2. Both "AL2 Dry" jumpers must be clipped.

3. For Optional Alarm Input, contact should be closed during
unoccupied mode.

4. For Optional Time Clock Input, contact should be closed during
  unoccupied mode.

Leaving Air
Temperature

Sensor
Leaving Water
Temperature

Sensor

®

1

DIP Switch 1
Off   ON

5
4
3
2

UPS Disable/Enabled
Comp Stage 2/1
Tstat HC/HP
RV B/O
Dehumid/Norm

6
7
8

DDC Output at EH2
Boilerless/Norm
40OF/50OF

1

DIP Switch 1
Off   ON

5
4
3
2

UPS Disable/Enabled
Comp Stage 2/1
Tstat HC/HP
RV B/O
Dehumid/Norm

6
7
8

DDC Output at EH2
Boilerless/Norm
40OF/50OF

Typical LON Controller Wiring Schematic
DXM Dual Stage Heat Pump
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On-Time

On-Time

On-Time

On-Time

Figure 3: N01 and N02% On Time

Fan Operation
Digital output point N04 is the fan output and is 
connected to the “G” terminal on the CXM or DXM 
control. If Fan Mode (software point within the 
LON controller) is set to “On” mode, then the fan is 
energized continuously during occupied times and 
intermittently during unoccupied times. If Fan mode 
is set to “Auto” mode, then the fan is energized only 
during a call for heating or cooling. “Auto” mode is the 
default mode of operation. 

Heating/Cooling Changeover
Digital output point N03 is the RV output and is 
connected to the “O” terminal on the CXM or the “O/
W2” terminal on the DXM. N03 is energized during a 
call for cooling. The LON controller employs “smart 
RV” control. This ensures that the RV will only switch 
positions if the LON controller has called for a heating/
cooling mode change. 

Cooling Operation
Digital output points N01 and N02 are the outputs 
for compressor stage 1 and compressor stage 2, 
respectively. N01 is connected to the “Y” terminal on 
the CXM or the “Y1” terminal on the DXM. If the heat 
pump is a dual stage heat pump, then N02 is used 

to control the Stage 2 compressor. N02 (if used) is 
connected to the “Y” terminal on the stage 2 CXM or 
the “Y2” terminal on the stage 1 DXM.

N01 and N02 are Off when the zone temperature is 
between the occupied heating and cooling setpoints. 
(See figure 3). As the zone temperature rises above the 
cooling setpoint, N01 is turned On for a proportional 
amount of time as required to maintain the cooling 
setpoint. N03 (RV output) would be turned On, if not 
already On. The N01 On and Off times vary depending 
upon the difference between the zone temperature 
and the cooling setpoint, and is controlled over the 
first half of the cooling throttling range. N01 will be 
On 100% of the time when the zone temperature 
exceeds the cooling setpoint by one half of the cooling 
throttling range. 

If the zone temperature continues to rise above the 
cooling setpoint by more than one half of the cooling 
throttling range, then N02 is turned On for a proportional 
amount of time as required to maintain the cooling 
setpoint. The N02 On and Off times vary depending 
upon the difference between the zone temperature and 
the cooling setpoint, and is controlled over the second 
half of the cooling throttling range.

Operations Description


