





Figure 7: Example of an MS/TP communication bus
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3.2.1 FCBus

An FC bus connects a Mefasys system NAE or NCE to FECs, VMAT1600s, Input/Output
Modules (IOMs), TEC26xx series thermostats, and Variable Speed Drives (VSDs). On an FC
bus, the NAE or NCE is the bus supervisor. An FC bus supports up fo three bus segments that
are connected with network repeaters. The FC bus requires EOL termination at the end of each
bus segment on the FC bus. The FC bus is a 3-wire system.

The FC bus terminations have pluggable screw ferminal blocks that allow you to connect the
bus devices in a daisy-chain configuration.

Note: The SHLD terminal on the FC bus terminal block is electrically isolated from ground and
is provided as a convenient terminal for connecting the cable shield (if present] in a daisy-chain
on the bus segment.

Table 4 provides the rules and limits for the FC bus. Metasys MS/TP devices generate less
dafa fraffic than third-party MS/TP devices and TEC26xx thermostats. Connecting third-party
devices or TEC26xx thermostats to the FC bus increases data traffic, reduces bus performance,
and reduces the number of devices that can be connected to the FC bus.

A network repeater has two device connections, which are independent of each other. Each
device connection on the repeater is connected to a bus segment just like any other device
connection on the segment, and a repeater device connection can be connected at the end of
a bus segment or anywhere along the segment. When a repeater device connection is af the
end of a bus segment, EOL termination must be enabled on that repeater device connection.
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TABLE 4: FC BUS RULES AND LIMITS

Rules/Limits

General NAE55 series models can support up to two FC buses'.

NAE45 series models can support one FC bus'.

NAE35 series models can support one FC bus' (but an NAE35 FC bus supports only
half the number of devices that are supported on an FC Bus on an NAE45 or NAE55).
NCE25 Series models can support one FC bus'.

Note: An FC port on an NAE/NCE can connect fo only one bus segment on an FC bus.
Only a daisy-chain topology is allowed (no T or Star topology configurations).

Bus segments on an FC bus are connected with repeaters (only). Up to two cascaded
repeaters may be applied to an FC bus (to connect three bus segments).

EOL Termination The EOL switch must be set to ON (or an EOL terminator installed) on the two devices
located at either end of each bus segment on an FC bus. The EOL switches must be
set to OFF (or EOL termination disabled) for all other devices on the bus segment on
an FC bus.

Notes:
1. Refer to the Network Automation Engine (NAE) Product Bulletin (LIF1201160) and the Network Controller
Engine Product Bulletin (LIT-1201 1283 for complete information on MS/TP bus support on NAE and NCE models.

2. If third-party devices are connected fo the bus, the cable lengths should be reduced (if necessary) to match
the third-party vendor recommendations.

3.2.2 SA Bus

The SA bus connects NCEs, FECs, and VMAT1600s (field controllers) fo point devices such as
IOMs, network thermostats, and network sensors on the FC bus. On an SA bus, an NCE, FEC,
or VMAT600 is the bus supervisor. The SA bus does not support bus segments. On an SA
bus, the minimum requirement is that EOL terminafion must be enabled on af least one device
on the bus, and because an SA bus supervisor always has EOL fermination enabled, this
requirement is always mef; however, for enhanced bus performance, it is preferable to have
EOL termination enabled on the devices af each end of the SA bus. The SAbus is a 4-wire or
O-wire system depending on the connector type used. The SA bus terminations can either have
pluggable screw terminal blocks that allow you to connect the bus devices in a daisy-chain
configuration or &-pin RHype modular jack connections.

Table 5 provides the rules and limits for the SA bus. The SA bus is limited fo 10 devices

fofal to ensure good communication on the bus and is limited to four NS sensors because
only four unique addresses can be set on the sensors. The SA bus is also limited by the tofal
power consumption of the devices connected on the bus. SA bus applications are limited to a
temporary power load of 210 mA. The best practice when configuring an SA bus is to limit
the total available operating power consumption to 120 mA or less. Table 6 provides the
power consumption of devices commonly connecfed fo the SA bus.
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IMPORTANT: The fofal power consumption on an SA bus is limited; do not exceed the SA bus
power consumption limit. Exceeding the fotal power consumption limit can cause poor bus
communication and devices fo go offline.

TABLE 5: SA BUS RULES AND LIMITS

Rules/Limits

General Each bus supervisor supports one SA bus (and each SA bus is a single segment).

SA buses do not support repeaters.

EOL Termination Each SA bus supervisor has integral (fixed ON) EOL termination, which typically
provides sufficient EOL termination on an SA bus. Long SA bus runs or persistent
communication problems on an SA bus may require EOL termination at the last device
on the SA bus (in addition to the integral EOL termination at the SA bus supervisor).

TABLE 6: POWER CONSUMPTION BY COMMON SA BUS DEVICES

SA Bus Device Power Consumption on the SA Bus

BTCVT Wireless Commissioning Converter 90 mA - temporary load
IOM Series Controllers N/A (self powered)
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3.2.3 End-of-Line Termination on the MS/TP Bus

Daisy-chained RS-485 networks typically require some type of End-ofline [EOL) termination to
reduce interference caused by signal reflection that occurs when data tfransmissions reach the
end of a bus segment and bounce back on the segment. The high baud rates on MS/TP bus
applications require robust EOL termination and strict adherence to the EOL termination rules.

The EOL termination requirements for the FC bus are different from the SA Bus requirements.
Also, third-party MS/TP devices and TEC26xx Series thermostats have different EOL
fermination requirements from Metasys devices on the FC bus.

3.2.4 MS/TP Bus Cable Recommendation from JCI

The MS/TP bus supports much higher baud rates than the N2 bus. Higher baud rates make
the MS/TP bus less fault tolerant and less immune to interference from inductive noise sources
that may be present in the application environment.

For the best performance on MS/TP bus applications, 22 AWG stranded wire in a shielded
cable with proper cable shield grounding is recommended. Other wire gauges and non-
shielded cable can provide acceptable bus performance in many applications, especially
applications that have short cable runs and low ambient inductive noise levels.

Table 7 provides cable recommendations for MS/TP applications.

TABLE /: RECOMMENDED CABLES FOR FC AND SA BUSES

Bus and Cable Type Cable Type

Recommended

FC Bus: 22 AWG Stranded, 3-Wire Shielded Twisted Pair Cable
SA Bus (Terminal Block): 22 AWG Stranded, 4-Wire, Shielded Twisted Pair Cable
SA Bus (Modular Jack): 26 AWG Solid, 6-Wire, Unshielded Twisted Pair Cable
Acceptable

FC Bus: 22 AWG Stranded, 3-Wire Unshielded Twisted Pair Cable
SA Bus (Terminal Block): 22 AWG Stranded, 4-Wire Unshielded Twisted Pair Cable

3.2.5 SYSTIMAX Guidelines for FC bus

The FC bus can be supported using SYSTIMAX PowerSUM, GSXL or GSX10D UTP cabling.
The recommended solutions are GSXL and GSX10D since these are based on 23 AWG
cables. The FC bus uses pairs 1 & 2 and links the NAE or NCE to FECs, VMA1600s, Input/
Output Modules (IOMs), TEC26xx series thermostats, and Variable Speed Drives [VSDs). Table
8 provides the SYSTIMAX supported distances and Table 9 provides the assignment of signals
fo cable pairs.

The SYSTIMAX Power Separation Guidelines document shall be adhered fo.
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TABLE 8: SYSTIMAX SUPPORTED DISTANCES FOR FC BUS

Bus Name | Bus Layout PowerSUM, GigaSPEED | Number of Number | Sheath
XL, GigaSPEED X10D!' Devices of Pairs | Sharing
Maximum Length m (ff) Required | with Like

Signal

FC bus Chained Devices | 1 segment Up to 50/NAE* | 2 YES

(No and Chained 1220 (4000)

Repeater) Branches per segment

FC bus Chained Devices | 3 segments Up to 100/NAE® | 2 YES

(2 Repeaters) | and Chained 3660 (12000) 50 per segment

Branches per network
Notes:

1. GSXL and GSX10D are the recommended solutions.

2. Please refer o Table 4 and consult JCI representatives for maximum number of devices that can be
daisy-chained fogether.

3. When one or more TEC-26xx Series thermostat or third-party MS/TP device is connected on the FC bus,
the device and bus segment limits are as follows
o 975 meter (3200 fi| per segment or 2925 meter (9600 fi] per network using repeaters
e 64 devices fotal per FC bus [maximum)
® 3 bus segments per FC bus [maximum)
e 32 devices per bus segment [maximum, not to exceed 64 devices per FC bus)

TABLE @: ASSIGNMENT OF FC BUS SIGNALS TO CABLE PAIRS
Pair Number/Wire Colors/Pin Numbers

W-O
FC bus +S =S COM COM
FC bus (shared sheath) | +S =S COM | COM | +S -S COM | COM
Notes:
COM = Common or Signal Ground
S = Signal

3.2.5.1 FC Chained Branches

Since the individual segments of the FC bus cannot be star wired, each horizontal run (branch)
must be wired in a daisy chain fashion as shown in Figure 8. Remember to account for the
distance fravelled by the signal in both directions on a branch, when calculating the overall
maximum distance. Note that the VMA device is the last device on the FC bus in Figure 8.
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Figure 8: Chained branches for FC bus with shared sheath
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3.2.5.2 FC Chained Devices
Chained devices are typically used for zone coverage as depicted in Figure 9. It is possible
to combine FC chained devices and FC chained branches in the same segment.
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Figure 9: Chained devices for FC bus zone coverage
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3.2.6 SYSTIMAX Guidelines for SA bus
The SA bus can be supported using SYSTIMAX PowerSUM, GSXL or GSX10D UTP cabling.
The recommended solutions are GSXL and GSX10D since these are based on 23 AWG
cables. The SA bus uses pairs 1 & 2 and links the NCEs, FECs, and VMA1600s (field
confrollers) to point devices such as IOMs, network thermostats, and network sensors on the
FC bus. Table 10 provides the SYSTIMAX supported distances and Table 11 provides the
assignment of signals to cable pairs.

TABLE 10: SYSTIMAX SUPPORTED DISTANCES FOR SA BUS

Bus Name Bus Layout PowerSUM, GigaSPEED Number of Number
XL, GigaSPEED X10D! Devices of Pairs Required
Maximum Length m (ft)
SA bus Chained Devices 1 segment Upto 10° 2
and Chained 293 (960)
Branches per segment’
Network Sensors and Bus 122 (400) N/A 2
Supervisor (FEC or VMA1600
supplying power to sensor) using
bus cable connected to the SA
bus screw terminal blocks
Network Sensors using bus 24 (80) N/A 2
cables connected to the Rl-type
modular jack

Notes:

1. GSXL and GSX10D are the recommended solutions.
2. Please refer to Table 5 and consult JCI representatives for maximum number of devices

that can be daisy-chained together.
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TABLE T1: ASSIGNMENT OF SA BUS SIGNALS TO CABLE PAIRS

Pair Number/Wire Colors/Pin Numbers

2
W-O @) W-G
SA bus +S -S COM SA PWR
SA bus (shared sheath) | +S =S COM | SAPWR +S ) COM | SAPWR
Notes:
S = Signal

COM = Common or Ground
SA PWR = SA Power

3.2.6.1 SA Chained Branches

Since the individual segments of the SA bus cannot be star wired, each horizontal run (branch)
must be wired in a daisy chain fashion as shown in Figure 10. Remember o account for the
distance fravelled by the signal in both directions on a branch, when calculating the overall
maximum distance. Note that the IOM device is the last device on the SA bus in Figure 10
and JCI recommends that its EOL termination is enabled for best performance.

Figure 10: Chained branches for SA bus with shared sheath
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3.2.6.2 SA Chained Devices
Chained devices are typically used for zone coverage as depicted in Figure 11.

Figure 11: Chained devices for SA bus zone coverage
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3.3 LON (LonWorks) Network

LON is a standard open protocol developed by Echelon. It provides sensor and controller
connectivity. Its applications are well defined allowing customers to find ‘pin compatible’
products across vendors. LON devices, however, require a single-sourced communication chip,
the neuron, for node-fo-node communication. LON also has a limited set of configuration tools
available to configure the resident applications. LON devices are most prominent af the sensor
and room confroller layers.

The LON technology provides the components and tools required to design applications

that distribute intelligence and control throughout a systfem. A central component in the LON
product family is the Neuron chip, which contains the LonTalk protocol stack and a dedicated
applications processor. VWhen nodes are required to communicate over long distances,
transceivers are used. The LON FTT-10A transceiver is a free fopology device that provides a
physical communication inferface between a Neuron Chip and a LON twisted pair nefwork.
The FTT-10A is used to implement nodeto-node communication, and may also be used as
elements of repeaters and routers fo extend networks. The FTT-10A Free Topology twisted

pair fransceiver supports star, bus, and loop wiring architectures. The FTT-10A transceiver

uses transformer isolation and 78 kb/s differential Manchester coded data signals. Nodes
equipped with the FTT-10A communicate via a twisted-pair cabling channel. The cabling
channel may be comprised of multiple segments separated by physical layer repeaters. The
FTT-10A transceiver may be used as an element of a physical layer repeater or router to extend
the number of nodes and distances of the network. A free topology architecture allows virtually
no fopology resfrictions.

CommScope IBIS supports cabling for the installation of JCI LON technology based systems
using various SYSTIMAX PowerSUM, GSXL or GSX10D solutions and this is listed in Table 12.
For more detailed design guidelines, please refer to the ‘CommScope IBIS LonVWorks Design Guide'.

TABLE 12: LON FTT-TOA PARAMETERS AND SYSTIMAX SUPPORTED DISTANCES
LON FTT-10A Free Topology Transceiver

Transceiver | Rate (kb/s) | Topology Nodes/Segment | PowerSUM, Maximum
GSXL, node-to-node
GSX10D (m) | distance

FTT-10A 78 Bus' 64 500 (900 m 500 (900 m
electrical length) | electrical length)

FTT-10A 78 Free® 64 450 250

Notes:
" Doubly terminated bus; 3 mefer stubs. SYSTIMAX implements this as star wiring with chained branches.
* Requires one termination. SYSTIMAX implements this as star wiring with bridged branches.
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3.4 N2 Bus Network

The N2 bus is a modified RS-485 network that links Network Control Modules (NCMs), which
reside in NCUs, to N2 bus devices such as ASCs, DCMs, Point Multiplex Modules (XBN, XRE, XRL,
XRM\| and XMs. The N2 bus uses a masfer/slave profocal, in which the master device, the NCM,
initiates all communication with the N2 bus devices. See Figure 12.

The N2 bus can be extended using repeaters. The N2 repeater isolates and boosts the power of
the N2 bus signal, which extends the range and increases the number of devices that can reside
on the N2 bus. The repeater actually creates a new N2 bus segment. (A segment is an electrically
continuous daisy-chained cable between repeaters or repeaters to End-ofline [ECL].) In addition,
the repeater electrically isolates the two segments. A maximum of two repeaters may be used in
series, creating three N2 bus segments. Table 13 provides the N2 bus rules.

Please refer to 'JCI N2 Communications Bus Technical Bulletin’ for more detail information on the
N2 communications bus.

TABLE 13: N2 BUS RULES

Rules/Maximums Allowed

One or two N2 bus per NCM. Only daisy-chained devices.

Line Length 1520 m (5000 ft) between NCM to farthest N2 device before repeater is needed.
and Type 4570 m (15000 ft) from NCM fo farthest N2 device (three segments of 1520 m
[5000 fi] each).
2012 m (6600 fi) between two fiber modems.

Terminations Two switched EOL per segment (preferred).
One switched EOL per segment (required).

Figure 12: Example of a N2 bus network
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3.4.1 End-of-Line (EOL)

The N2 bus requires a minimum of one and a maximum of two configured End-ofline [EOL) devices
per N2 segment. The NCMs, DCM, XBN, XRE, XRL, XRM, ILC, IFC, D600, and repeaters have
selectable EOL switches (i.e. switchterminating]. Typically, the NCM and repeater are designated as
an EOL. The repeater has two EOL switches A and B Lline]. AHU, LCP. UNT, and VAVs do not need
EQL devices, because they terminate automatically (i.e. seltterminating).

3.4.2 SYSTIMAX Guidelines for N2 bus

The N2 bus can be supported using SYSTIMAX PowerSUM, GSXL or GSX10D UTP cabling. The
N2 bus uses pairs 1 & 2 and links the NCMs to N2 devices [ASCs, XMs, DCMs, efc). All devices
residing on the N2 bus use wire-insert screw-down connection ferminals. These screw ferminals will
accept 23/24-ANG wire. However, for a quality connection, use crimpon pins. When inserting
multiple wires info a terminal, place the conductors flat and side-by-side. This allows pressure o be
placed on dll the conduciors.

Note: Do not twist the wires fogether, as twisted wires have the tendency to pull out.

Table 14 provides the SYSTIMAX supported distances and Table 15 provides the assignment of
signals to cable pairs. Up 1o 50 N2 devices can be located on a segment with a tofal length of
1520 m (5000 ft). A maximum of two repeaters can be used in series on an N2 bus, creating a
maximum of 100 N2 devices per NCM. The N2 devices can be inferconnected via both chained
branches (see Figure 13) and chained devices (see Figure 14).

TABLE 14: SYSTIMAX SUPPORTED DISTANCES FOR N2 BUS

Bus Name

Bus Layout

PowerSUM, GSXL,
GSX10D Maximum
Length m (ft)

Maximum
Number of
Devices

Number
of Pairs

Required

Sheath
Sharing
with Like
Signal

N2 bus Chained Devices | 1 segment 50/NCM 2 YES
(No and Chained 1520 (5000)
Repeater) Branches per segment
N2 bus Chained Devices | 2 segments 100/NCM 2 YES
(1 and Chained 1520 (5000) 50 per
Repeater) | Branches per segment segment

TABLE 15: ASSIGNMENT OF SIGNALS TO CABLE PAIRS

Pair Number/Wire Colors/Pin Numbers

N2 bus N2+ N2- REF REF

N2 bus (shared sheath) | N2+ N2- REF REF N2+ N2- | REF REF

AO S GND

Al S GND

AO S GND

Al S GND

Power +AC/DC | -AC/DC
Notes:

REF = Reference or Signal Ground, S = Signal, GND = Ground (Common or Reference)
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3.4.2.1 N2 Chained Branches

Since the individual segments of the N2 bus cannot be star wired, each horizontal run (branch)
must be wired in a daisy chain fashion as shown in Figure 13. Remember to account for the
distance travelled by the signo| in both directions on a branch, when co|cu\oﬁng the overalll
maximum distance. Note that the AHU device is the last device on the N2 bus in Figure 13.

Figure 13: Chained branches for N2 bus with shared sheath
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3.4.2.2 N2 Chained Devices
Chained devices are typically used for zone coverage as depicted in Figure 14. It is possible
to combine N2 chained devices and N2 chained branches in the same segment.
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Figure 14: Chained devices for N2 bus zone coverage
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3.4.2.3 Calculating the Number of Chained Branches per N2 Segment

In a worst case application the distance from the patch panel to the ASC device would

be 100 m (328 fi). Since the branches are chained af the patch panel, the N2 signal must
travel ouf to the ASC cluster, then back to the patch panel, and then on to the next clusfer
of ASCs. Consequently, the distance travelled for each branch is

2 x 100 m = 200 m (656 ft)
The maximum distance/segment is 1520 m (5000 ft).

1520/200 m = 7.6 or 7 full branches
200 m x 7 branches = 1400 m (4592 ft)

It is possible to connect an eighth branch, provided the signal does not have to refurn to the
patch panel. This eighth branch would give an N2 segment length of:

1400 m + 100 m = 1500 m (4920 fi)

Note: The N2 bus may also extend over the riser/backbone cabling system.
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3.5 lightning Protection Circuitry

Surge protection is recommended if any of the buses are wired between buildings using
copper cabling, especially in areas with above average thunderstorm activity. The profection
is provided by a voliage surge protector, which is installed on the bus near the device. One
surge protector is required at each location where a bus enters a building from the outside.

Please contact a JCl representative for more detailed information about surge protection.

3.6 Input/Output Device Guidelines

ASCs support both digital and analog /O devices. The primary considerations for digital
device distances are usually the electrical parameters [in other words, resistance, current,
and voltage) and signal affenuation. In most cases, the analog device distances are not
limited by interface or signal affenuation, but by potential interference sources such as other
confrol signals or AC power transients. For these reasons, the overall limit for all endpoint
devices (analog and digital) of 200 m (656 fi] is imposed. If there is any reason to suspect
a particularly noisy environment or cable route, then an alternate cable route or additional
routing precautions should be taken.

3.6.1 Andlog Inputs

3.6.1.1 Temperature Sensors

Temperature sensors are connected fo controllers by 24-AWG UTP cable, which changes
resistance with the environmental temperature. Since the tfemperature sensors are resistive
and the sensors’ resistance changes with the temperature of the environment being measured,
it is important to determine the measurement error due fo temperature change in the cable.
This error can be linearly compensated for in the Johnson Control software, by applying an
offset value 1o the temperature device being monitored. Temperature measurements are
usually performed with error less than or equal to +0.5 K. Table 16 lists sensitivities in ohm
per Kelvin (/K] for analog input passive sensors.

TABLE 16: SENSOR SENSITIVITY MEASURED IN Q/K

Sensor Sensor Sensitivity

Thin Film or Nickel Wire 5.4 Q/K
Platinum 0.4 or4 Q/K
Silicon 7.7 Q/K

www,.commscope.com 27



Two factors contribute to the measurement error introduced by a cable:
e Static error due to cable resistance

* Dynamic error due to change in cable resistance with temperature

Static error, expressed in degrees Kelvin per 100 m (328 ft) of a cable pair is calculated by
dividing cable resistance by sensor sensitivity (see Table 16 af a given temperature.

Example: The resistance of the 24-AWG UTP cable pair is 18.76 ohm per 100 m at 20°C
[68°F), so the static error introduced by the cable at this temperature in the nickel sensor is:

18.76 ohm per 100 m /5.4 ohm/K = 3.47 K per 100 m of cable

The static error is corrected by an offset adjustment during installation. Once this adjustment
has been made, there is no static error (and no measurement error at a constant temperature)
for the sensors using 100 m (328 ft) of 24-AWG UTP cable.

The temperature coefficient for copper wire is 0.393% per °C @ 20°C. Hence, the resulting
resistance, RT for a copper conductor at a given temperature, T°C is given by

RT =R®*[1 + 0.00393*(T-20)]
where

R® is the resistance at 20°C

Table 17 provides the maximum DC resistance of a 0.511 mm (24 AWG) copper conductor
at various femperatures.

TABLE 17: MAXIMUM DC RESISTANCE FOR 0.511 MM (24 AWG)
COPPER CONDUCTOR

Maximum Operating Temperature Maximum DC Resistance (ohms per meter)

Note:

With an offset adjustment applied, the temperature error is based on the sensor accuracy and dynamic error
[caused by resistance change in the cable over a range of temperatures). If more accuracy is required throughout
the range, please consult a JCI representative.

Resistance in the wire between a resistive temperature sensor and a controller infroduces a
temperature error info the sensor circuit. Both the Nickel [Ni) and Platinum (Pt) type resistive
sensors experience errors in their temperature readings due fo resistance in the sensor cable.
The amount of resistance (temperature error) increases with an increase in wire length and/or
a decrease in wire diameter (wire gauge).

To minimize sensor femperature error due fo field wiring, the total resistance of all resistive
sensor wiring should be less than 3 ohms (which results in approximately a 1.0 °F offset in
Nickel sensors).

Table 18 provides the maximum wire lengths for sensor fo controller circuits.
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TABLE 18: MAXIMUM WIRE LENGTHS FOR SENSOR
TO CONTROLLER CIRCUITS

Wire Gauge, mm (AWG) Ohms/305 m (Ohms/ 1000 ft) Maximum one way distance, m (ft)

0.511 (24) 25.7 17.7 (58)

3.6.1.2 Powered Sensors
Table 19 gives the maximum distance in meters (feet) for a 2% measurement error.

TABLE 19: MAXIMUM DISTANCE FOR 2% MEASUREMENT ERROR

Wiring Configuration Distance in m (ft)

3.6.2 Andalog Outputs
To ensure a maximum voltage deviation of +100 mV at the user end of a cable and maximum
rated load, refer to Table 20, which lists the maximum controller current allowed.

If the user current is not known, then use the maximum controller current fo calculate voliage
deviation at the user end of the cable for these systems.

TABLE 20: MAXIMUM CABLE RESISTANCE

System Controller Maximum Controller Maximum Resistance | Maximum 18-/24-AWG Cable
Source Current (mA) (ohm) Length in m (ft)

DX (current) 152 (500)
@ 10VDC max

DX [voltage) 30 - 152 {100 - 1000}
0-10VDC
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3.6.3 Digital Outputs
Table 21 lists the maximum confroller current allowed and the minimum controller voltage
guaranteed. If the user current is not known, then use the maximum controller current.

TABLE 21: CONTROLLER DIGITAL OUTPUT PARAMETERS

System Controller Maximum Voltage | Maximum Maximum 24-AWG

at Controller (V) Controller Current (mA) UTP Cable Length
in m (f)

AHU, VAV, UNT, DX-2100, | 24 VAC 50 -500 30 (100)
LCP, FEC, IOM, VMA

4.0 References

Please confact your local CommScope or JCl representative for the documents listed below.
Most of these documents can also be obtained from the respective company website.
The latest issue shall be used.

1. JCI MS/TP Communications Bus Technical Bulletin (LIT-12011034)

2. JCI' Network Automation Engine (NAE) Product Bullefin (LIT-1201160)

3. JCI Network Controller Engine Product Bulletin (LIT-12011283)

4. SYSTIMAX Performance Specification, Volume 1 — SYSTIMAX Applications
5. CommScope IBIS LonWorks Design Guide

6. Power Separation Guidelines for SYSTIMAX SCS Installations
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