Building a New loT Foundation
with MQTT

More than just an industrial-grade 4G LTE router.
IAD200 is a smart node with loT data integration capabilities,
tailored to the needs of loT applications.

MQTT Empowers Innovative Value in loT Applications

With the rapid adoption of loT technology in industrial automation, smart cities, and remote monitoring, data exchange and real-time
communication between devices have become core challenges. While traditional data communication protocols such as HTTP, Modbus, and
SNMP are still widely used, they are often cumbersome and inefficient in IoT environments with low bandwidth, high latency, or multiple devices.
In contrast, the MQTT (Message Queuing Telemetry Transport) protocol, with its lightweight, stable, and highly real-time features, has become
the mainstream standard for loT communication.

Leveraging its extensive experience in telecommunications and network communications, TAINET has integrated MQTT technology into the
IAD200 Industrial 4G LTE Router, transforming it into more than just an industrial-grade wireless router; it also transforms it into a smart node
with edge computing and loT data integration capabilities.

The MQTT Value Chain Creates Richer Business Value.

The IAD200 was originally designed as an industrial-grade multi-function router integrating LTE networks and VPN encrypted communications.
It features 1 x WAN, 3 x LAN, dual SIM redundancy, a wide operating temperature range of -40°C to 70°C, and dual 9 to 48V DC inputs. It
supports Modbus RTU/TCP, SNMP, VPN, and Firewall protocols.

With the growing demand for loT applications, TAINET has further enhanced the IAD200's data integration capabilities by introducing MQTT
Client/Broker mode and integrating it with Modbus functionality. This allows devices to complete data collection, packaging, and transmission
in the field, acting as an intermediary node for loT data to the cloud. Its value chain lies in its role as a bridge connecting devices, data, and
applications, promoting the digitization and intelligence of various industries. Through low-latency, high-reliability communication, MQTT
helps enterprises more effectively utilize device data and create richer business value.
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MQTT is a Lightweight, Real-time, and Secure Data Bridge

Lightweight Communication Design

MQTT is based on the TCP/IP architecture and adopts a publish/subscribe model. Its packets are extremely small, with a header of only 2 bytes.
This makes it particularly suitable for bandwidth-constrained or cellular networks (such as LTE and NB-loT). The IAD200's built-in MQTT client
module can transmit sensor data in milliseconds, significantly reducing network traffic.

Stability and Fault Tolerance

MQTT offers three QoS (Quality of Service) levels:
QoS 0: At-most-once delivery (no delivery guarantee)

QoS 1: At-least-once delivery
QoS 2: Sure-once delivery (with full handshake confirmation)

The IAD200 allows you to configure QoS levels based on different application requirements to ensure data reliability. For example, QoS 1 can

be used for environmental monitoring, while QoS 2 can be selected for energy metering or alarm events, achieving a balance between data

security and performance.

High Compatibility and Security

The IAD200 supports TLS, AES encryption, and password authentication. It is compatible with major cloud platforms such as AWS IoT Core,

Azure loT Hub, and HiveMQ, allowing enterprises to seamlessly integrate with existing cloud monitoring systems or data analysis platforms,

achieving a consistent end-to-cloud security architecture.
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MQTT Application Scenarios

Smart Factory Modbus Data Cloud Upload and Preventive Maintenance

In industrial sites, the IAD200 can act as both a Modbus Gateway and an MQTT Publisher, reading Modbus RTU data from PLC, temperature
controllers, or energy meters via the RS-485 interface. The IAD200 converts the data into JSON format, publishes it to the MQTT Broker, and
uploads it to the cloud platform.

The management end can monitor parameters such as temperature, pressure, current, and DI in real time, and predict equipment anomalies
through cloud-based analysis. When abnormal values are triggered, the IAD200 can immediately issue an alert message or trigger a relay output
via MQTT, achieving instant response at the edge.

Smart Energy Remote Monitoring and Energy Saving Management

In solar farms or power plant rooms, the IAD200 can collect data from devices such as meters, inverters, and UPS, and upload it to a central
management system via MQTT on a scheduled basis. When combined with LTE dual-SIM redundancy and VPN tunneling, it ensures stable
connectivity in remote locations even if the main line is down. Furthermore, MQTT's hierarchical topic architecture allows the system to easily
manage data sources from multiple stations and devices, offering excellent scalability.

Smart Transportation and Public Safety

In tunnel, parking lot, or road monitoring scenarios, the IAD200 can integrate video transmission and sensor data, such as air quality sensors,
temperature, and smoke detectors. These sensors can be connected to the IAD200 via Modbus, and then uploaded to the traffic control center
via MQTT. A voice communication module also allows on-site personnel to communicate with the system.

The IAD200 loT integrated device significantly reduces system integration complexity and lowers maintenance costs.

Smart Agriculture and Environmental Monitoring

In agricultural greenhouses, livestock farms, or water quality monitoring systems, the IAD200 can be paired with sensor modules for
temperature, humidity, CO,, pH, ammonia, and other sensors, which can be transmitted back to a cloud platform or farm management system
in real time via MQTT. Integrating with Edge Computing applications, the IAD200 can also perform simple edge computing tasks, such as
anomaly detection and switch control, to reduce cloud load. Its industrial-grade design ensures stable operation even in high-humidity or high-

temperature environments.

Differentiated Value from Traditional loT Devices

Wireless Integration and loT

Most |loT gateways on the market only offer wired data communication capabilities, while the IAD200 combines Wi-Fi, 4G LTE, and loT
transmission, making it suitable for long-distance or demanding environments such as remote medical care, public service stations, or remote

monitoring centers.

Multiple Protocols in One Device

The IAD200 supports protocols such as Modbus RTU/TCP, MQTT, SNMP, HTTP, and VPN, allowing businesses to quickly integrate existing
devices into loT platforms without increasing hardware costs.
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Industrial-Grade Stability and Remote Maintenance

TAINET, a telecom-grade manufacturer, has developed the IAD200, which has passed electromagnetic compatibility and safety testing and
supports TR-069, SSH, and a web GUI. This allows system integrators to monitor device status and update firmware in real time from the cloud,
significantly reducing maintenance costs.

Building a new foundation for the Internet of Everything with MQTT at its core

In the loT ecosystem, communication protocols are more than just data channels; they are the key to connecting devices, the cloud, and
applications. By integrating MQTT technology, TAINET has upgraded its industrial routers into intelligent loT gateways, enabling more
immediate, secure, and scalable data transmission.

Whether for smart manufacturing, energy management, traffic monitoring, or environmental monitoring, the IAD200 connects sensors, control
terminals, and cloud platforms using the flexible MQTT architecture, achieving an IoT architecture where "edge intelligence and cloud
integration" are key. In the era of the Internet of Everything, TAINET, with the IAD200 at its core, is continuously driving the transformation from
communication equipment to smart connectivity platform, demonstrating the innovative potential of TAIWAN network communications
industry in the global loT landscape.
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