
Developing and Testing Embedded Systems for IoT Devices 

Part 1: Dialogue 

Context: An electrical engineer is discussing embedded systems development 
for microcontrollers and IoT devices with a colleague. 

Liam: We need to optimize the embedded firmware for our new IoT device. 
The current version isn’t as efficient as we’d like. 
Emma: I agree. Have you considered using a real-time operating system 
(RTOS)? It could improve response times significantly. 
Liam: That’s a good idea. Since we’re working with a microcontroller unit 
(MCU), we need to make sure the firmware runs smoothly with minimal delays. 
Emma: Exactly. We also have to ensure that the peripheral interface works 
seamlessly with all connected sensors. 
Liam: I’ve been debugging the communication between the MCU and the 
peripherals. Some signals seem unstable. 
Emma: That might be a digital signal processing (DSP) issue. We should 
analyze how the system is handling data in real-time. 
Liam: Good point. I’ll run some tests on the DSP algorithms to refine the signal 
processing. 
Emma: Meanwhile, I’ll work on optimizing power consumption. Efficient 
firmware can help extend battery life. 
Liam: Yes, that’s critical for IoT devices. Let’s run these tests and review the 
results together tomorrow. 
Emma: Sounds like a plan! 

 

Part 2: Comprehension Questions 

1. What problem is Liam trying to solve? 
(A) The IoT device has high power consumption 
(B) The embedded firmware is not optimized 



(C) The battery needs to be replaced 
(D) The device casing is too large 

2. Why does Emma suggest using an RTOS? 
(A) To reduce manufacturing costs 
(B) To improve response times 
(C) To increase storage capacity 
(D) To simplify the physical design 

3. What is one of Liam’s concerns? 
(A) The MCU’s compatibility with RTOS 
(B) The stability of signals between the MCU and peripherals 
(C) The weight of the device 
(D) The lack of external casing 

4. What task does Emma plan to work on? 
(A) Redesigning the circuit board 
(B) Improving power consumption 
(C) Installing new software 
(D) Adjusting the device’s screen size 

 

Part 3: Key Vocabulary with Definitions 

• Embedded firmware (組み込みファームウェア) – Software programmed 

directly into a device’s hardware to control its functions. 

• Microcontroller unit (MCU) (マイクロコントローラーユニット) – A 

compact integrated circuit that processes data in embedded systems. 

• Real-time operating system (RTOS) (リアルタイムオペレーティングシ

ステム) – A system that ensures tasks are processed in real-time for 

efficient performance. 



• Peripheral interface (周辺機器インターフェース) – The connection 

between a microcontroller and external components such as sensors. 

• Digital signal processing (DSP) (デジタル信号処理) – A method used to 

improve and analyze digital signals in real-time. 

 

Part 4: Answer Key 

1. What problem is Liam trying to solve? 

     (B) The embedded firmware is not optimized 

2. Why does Emma suggest using an RTOS? 

     (B) To improve response times 

3. What is one of Liam’s concerns? 

     (B) The stability of signals between the MCU and peripherals 

4. What task does Emma plan to work on? 

     (D) Improving power consumption 


