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Building Automation Systems (BAS) have evolved from simple thermostat-controlled environments to complex,
data-driven ecosystems. At the heart of this evolution is the human-machine interface (HMI) that bridges the gap
between sophisticated control logic and occupant comfort. The Alerton BACtalk Microset llstands as a
cornerstone in this sector, providing a robust, MS/TP-based wall sensor platform that allows for granular control of
HVAC systems. This guide provides an exhaustive technical analysis of the Microset Il, covering its electrical
architecture, communication protocols, installation best practices, and troubleshooting methodologies.

The Evolution of the Microset Interface

Before delving into the technicalities of the Microset Il, it is essential to understand its position within the Alerton
ecosystem. While the original Microset established the baseline for wall-mounted controllers, the Microset |l
introduced enhanced capabilities, specifically designed to function within the BACnet MS/TP (Master-Slave/Token-
Passing) framework. Unlike standard thermostatic controls, the Microset Il is a network-aware device. It does not
merely toggle relays; it communicates digital data points to a VisualLogic Controller (VLC), which then executes
the sequence of operations (SOO) defined by the system engineer.

Core Technical Specifications

The Microset Il is engineered for precision and longevity. Its internal components are designed to interface with the
RS-485 physical layer, supporting standard BACnet communication rates. The following specifications outline the
hardware foundation of the device:

¢ Power Requirements: 24 VAC +15%, 50/60 Hz. Typically powered directly from the associated VLC or a
dedicated Class 2 transformer.

e Communication Protocol: BACnet MS/TP over RS-485.

e Sensor Accuracy: Temperature sensing accurate to +0.4°F (£0.2°C) across typical operating ranges.

« Display Type: Liquid Crystal Display (LCD) with customizable data fields and backlight options.

e Optional Inputs: Support for CO2 sensing and relative humidity (RH) monitoring in specific models.

Theoretical Framework: How Microset Il Communicates

To master the installation of the Microset I, one must understand the BACnet MS/TP communication layer. The
device operates as a node on a local sub-network. In an Alerton architecture, the Microset Il is often connected to
the MS/TP port of a BACtalk VLC or a Building Controller (BCM).

The MS/TP Token Passing Mechanism

In a BACnet MS/TP network, devices share the communication medium by passing a virtual 'token." A device can
only transmit data when it holds the token. This prevents data collisions on the RS-485 trunk. The Microset Il must
be configured with a unique MAC Address(Media Access Control) to participate in this network correctly. If two
devices share the same MAC address, the token-passing logic fails, leading to intermittent 'offline’ statuses for all
devices on that segment.



Data Mapping and Objects

The Microset Il does not operate in isolation. All its operating logic—such as PID loops for heating and cooling—
executes within the VLC DDC (Direct Digital Control). The Microset Il acts as the 'eyes and ears' and the 'remote
control' for the VLC. Data points such as Setpoint (AV:1), Space Temperature (Al:1), and Occupancy Override
(BV:1) are mapped from the sensor to the controller.

Technical Analysis & Core Mechanics

Electrical Architecture and Wiring

Installation of the Microset Il requires strict adherence to the National Electric Code (NEC)and local building
codes. Because the device communicates via RS-485, wiring quality is paramount. Use of 22 AWG shielded
twisted pair (STP) cable with a characteristic impedance of 120 ohms is the industry standard for these
applications.



Wire Function Terminal Designation Recommended Gauge

24 VAC Power (Hot) 24~ 18-20 AWG

24 VAC Common COM 18-20 AWG

MS/TP Data (+) NET + 22 AWG (Shielded)

MS/TP Data (-) NET - 22 AWG (Shielded)
Shield/Drain Wire SHLD N/A (Connect at Controller)

Mounting and Environmental Considerations

The accuracy of the Microset Il is highly dependent on its physical location. Following ASHRAEguidelines, the
sensor should be mounted approximately 5 feet (1.5 meters) above the finished floor. Avoid locations where the
sensor will be exposed to:Direct sunlight (Radiant heat gain).Supply air diffusers (Drafts causing false
readings).Interior of exterior walls (Thermal bridging).Electronic equipment (Local heat generation).

Step-by-Step Installation Procedure

Proper commissioning of an Alerton Microset Il involves hardware mounting followed by software addressing.
Failure to follow this sequence often results in communication 'noise' that can disrupt the entire MS/TP trunk.

Phase 1: Hardware Preparation

1. De-energize the Controller: Ensure the 24V power source from the VLC is turned off to prevent short circuits
during terminal connection.

2. Backplate Installation: Secure the mounting plate to the wall or a standard 2x4 junction box. Ensure the wall
penetration for the wiring is sealed with foam or insulation to prevent ‘chimney effects' (air moving within the wall
cavity affecting the temperature sensor).

3. Wiring Termination: Strip the MS/TP wires and power wires precisely. Avoid 'bird-nesting' or exposing
excessive copper, which can lead to ground faults.

Phase 2: Addressing and Configuration

Every Microset Il requires a unique MAC address, usually set via a DIP switch bank or a software-accessible
configuration menu. Note:In the BACtalk system, MS/TP addresses for sensors typically range from 1 to 127.
Avoid address 0, as it is often reserved for the router or building controller.

Phase 3: Commissioning the VLC Logic

Once the hardware is installed, the VisualLogic (VL) program must be updated to recognize the sensor. This
involves:Assigning the Microset Il to a specific port on the VLC.Configuring the 'Display Points'—deciding what the
user sees on the LCD (e.g., Outdoor Air Temp, Humidity, or Setpoint).Defining the Override Duration(typically 2
hours) for after-hours occupancy requests.

Comparison & Evaluation: Microset vs. Microset |l

Understanding the differences between the legacy Microset and the Microset Il is crucial for retrofitting projects.



Feature Legacy Microset Microset Il

Communication Physical Layer Proprietary Pulse Width RS-485 (BACnet MS/TP)
Compatibility Older TUX/Ibex Systems BACtalk VLCs and BCMs
Wiring Requirement Non-Shielded (often) Shielded Twisted Pair Required
Display Capability Segmented LCD (Limited) Full Graphical LCD with Icons
Addressing Hard-wired to Port Software/DIP Switch Addressing

Field Guide: Operational Modes and Navigation

The Microset Il features an intuitive interface for end-users, but advanced features are hidden behind a 'Service
Mode' for technicians.

User Interface Elements

* Tenant Override: Pressing the 'Override' or 'Occupied' button signals the VLC to switch from ‘Unoccupied' to
'Occupied' setpoints for a pre-determined duration.

¢ Setpoint Adjustment: Users can typically adjust the temperature within a 'deadband' defined by the facility
manager (e.g., £3 degrees).

¢ Fan Control: If configured, the user can cycle the fan between Auto, On, and High/Medium/Low speeds.

Entering Service Mode

To perform field calibration or check the MAC address, technicians can enter a button combination (usually holding
specific arrow keys). This allows access to:Calibration Offset: Adjusting the Al (Analog Input) value to match a
calibrated handheld thermometer.Baud Rate Configuration: Ensuring the sensor matches the trunk speed (9.6k,
19.2k, 38.4k, or 76.8k bps).Firmware Version Display: Critical for troubleshooting compatibility issues with newer
VLCs.

Case Studies: Troubleshooting and Failure Modes

In high-density installations, such as commercial high-rises or campus environments, technical issues often arise
from physical layer errors.

Scenario A: The 'Blank Screen' or ‘No Comm" Error

Diagnosis: A Microset Il is installed but shows no data or a '‘Comm Error' message. Solution:Check for reversed
polarity on the NET+ and NET- terminals. RS-485 is polarity sensitive. Additionally, verify that the 24VAC power is
present. If power is present but communication is failed, check for a duplicate MAC address on the same MS/TP
segment.

Scenario B: Erratic Temperature Readings

Diagnosis: The sensor reports 105°F in a room that is clearly 72°F. Solution:This is often caused by 'Self-
Heating' or 'Drafts." Check the wall penetration. If air is blowing from inside the wall onto the thermistor, the reading
will be skewed. Use a sealant. If the backlight is set to stay 'Always On' at 100% brightness, the internal heat of the
LCD can occasionally bias the thermistor; consider reducing backlight intensity or applying a software offset.



Scenario C: MS/TP Network Sluggishness

Diagnosis: The Microset Il takes several seconds to respond to a button press. Solution: This is a symptom of
high Token Rotation Time. This happens when there are too many devices on a single trunk or when there is
excessive electrical noise. Ensure the shield wire is grounded at one end only(at the controller) to prevent ground
loops. Check that the EOL (End of Line) resistors are correctly placed on the last device of the trunk.

Advanced Engineering: Mathematical Models for Setpoint Control

The Microset Il operates within a Proportional-Integral-Derivative (PID)control loop. When a user changes the
setpoint on the Microset Il, the VLC calculates the 'Error' (E):

E = Setpoint - Actual Temperature

The controller then adjusts the Terminal Unit (VAV box or FCU) position. The Microset Il facilitates the

'P' (Proportional) gain by providing rapid feedback of room changes. In laboratory or cleanroom environments, the
Microset Il with built-in humidity and CO2 sensors uses these values to calculate enthalpy or Demand Controlled
Ventilation (DCV)requirements, ensuring that the Air Handling Unit (AHU) provides enough fresh air based on
occupant density (measured via CO2 ppm levels).

Broader Implications for Building Sustainability

The technical precision of the Alerton Microset Il is more than a matter of comfort; it is a critical component of
energy efficiency and LEED certification. By providing accurate occupancy data and precise setpoint control, the
Microset Il ensures that HVAC systems are not over-cooling or over-heating unoccupied spaces. In a modern

Smart Building context, the data gathered by these sensors is aggregated into Energy Management Systems
(EMS)to identify trends and optimize mechanical plant operation. The transition from simple wall sensors to
intelligent MS/TP nodes like the Microset Il represents the shift toward a more responsive, sustainable, and data-
centric built environment. As building codes become more stringent regarding energy usage, the role of high-
accuracy networked sensors will only continue to grow in importance.
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