
Power Consumption Analysis for Mobile and Battery-
Operated Devices 

Part 1: Dialogue 

Emma (Computer Engineer): We need to refine our power efficiency 
profiling to extend battery life in our wearable device. 

Noah (Colleague): Agreed. If the device consumes too much energy, users will 
have to charge it too often. Have you considered sleep mode optimization? 

Emma: Yes! By adjusting power states dynamically, we can reduce 
consumption when the device is idle. 

Noah: That’s a great approach. Another factor is the battery management IC, 
which ensures optimal power distribution. 

Emma: Right, and it also prevents overcharging, which can degrade battery 
performance over time. 

Noah: We should also look at dynamic frequency scaling (DFS) to adjust 
processor speed based on workload. 

Emma: Good idea. Lowering the clock speed when processing demand is low 
can significantly cut power use. 

Noah: Exactly. And what about current leakage reduction? Tiny leaks in 
circuits can drain power even when the device is inactive. 

Emma: That’s crucial, especially in ultra-low-power designs. Using better 
transistor materials and circuit layouts can help minimize leakage. 

Noah: Let’s run some simulations and compare power consumption across 
different configurations before finalizing the design. 

 

Part 2: Comprehension Questions 



1. What is the purpose of power efficiency profiling in mobile devices? 
(A) To increase processor speed 
(B) To extend battery life 
(C) To reduce screen brightness 
(D) To improve wireless connectivity 

2. Why is current leakage reduction important in battery-operated 
devices? 
(A) It prevents overheating 
(B) It increases device weight 
(C) It improves screen resolution 
(D) It minimizes unnecessary power drain 

3. What is the function of a battery management IC? 
(A) It enhances device performance 
(B) It optimizes power distribution 
(C) It increases battery weight 
(D) It reduces processing speed 

4. How does dynamic frequency scaling (DFS) help conserve power? 
(A) It turns off the battery when not in use 
(B) It reduces circuit size 
(C) It adjusts processor speed based on workload  
(D) It increases voltage levels 

 

Part 3: Vocabulary with Definitions 

• Power efficiency profiling (電力効率プロファイリング) – The process of 

analyzing and optimizing how a device consumes energy to maximize 
battery life. 

• Sleep mode optimization (スリープモード最適化) – Adjusting device 

settings to reduce power consumption when not actively in use. 



• Battery management IC (バッテリーマネジメント IC) – An integrated 

circuit that manages battery charging, power distribution, and protection 
against overcharging. 

• Dynamic frequency scaling (DFS) (動的周波数スケーリング) – A 

technique that adjusts the processor’s clock speed to balance 
performance and energy consumption. 

• Current leakage reduction (電流漏れ削減) – The process of minimizing 

small energy losses in circuits that can drain battery power even when the 
device is idle. 

 

Part 4: Answer Key 

1. What is the purpose of power efficiency profiling in mobile devices? 

     (B) To extend battery life 

2. Why is current leakage reduction important in battery-operated 
devices? 

     (D) It minimizes unnecessary power drain 

3. What is the function of a battery management IC? 

     (B) It optimizes power distribution 

4. How does dynamic frequency scaling (DFS) help conserve power? 

     (C) It adjusts processor speed based on workload 


