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※考生請注意：本試題不可使用計算機。 請於答案卷（卡）作答，於本試題紙上作答者，不予計分。

1. (15%) Please E在pl組n following te扭曲ologies:

a) diffusion and 也恤， b)p－句pe silico且， c) body effect, d) Mill仗，s theor悶， e) C臼code.

2. (5%) The s個cture of a Si c加tal cell is shown in Figur官 1. In 也is cell，也帥的 4 atoms comp！由ly in耐 cell,

each of也e 8 atoms on corn叮·s are shared 缸R的ng cells, and 目.ch of 世ie 6 atoms on the faces are shared a血ong2

臼lls. The length of each cell is 0.543 nm. Please calcula臼曲唱 density (number of atoms I cm3）。f silicon atoms. 

3. (10%）時間 draw the circuit diagram of祖 N-input weighted summer by using operatio叫 amplifiers

and resistors, derive 也.e output of weighted summer in term of N-input (v1, v2 ... vN) and weighted 個n.

4. (10%) Please draw the circ叫t of a Cascode amplifi仗 with a Cascode current-source load and 宜nd voltage 

g祉且 （vo/vi).

5. (15%) Please derive 也e transfi位自mctio也 and draw 也e frequency response of a common-emitter (CE)( as 

shown in Figure 2）也nplifier in low-frequency band, mid-gai且 band, and high－企equency b咀d.

6. (15%) Please draw the circ叫t of 也E MOSFET di臨，rential amplifier and derive the common mode 

吋ec由n ratio (Cj\怨R) when resis伽 （R01 and R02) from drain to power supply (V00) are misma岫．

7. (10%) Pie扭扭 draw 也e circ叫t diagr缸n of也e emitter follower a且d derive the overall voltage g厄扎 input

也sis岫C巴， output resis恤ce of吐ie emit紀r follower. 

8. (10%) Sho啊也at for a pn junction re叮叮晶 biased wi也 a voltage F言，由e depletion何用r width Wand 吐ie ch訂ge

S伽ed on ei也er side of世iejunction 兮， can be e在pre血ed as: 

W ＝ 叫F喜， Q1=Q10F吾
where W0 and Q10 訂e也e values 扭曲e equilibrium 

9. (10%) Elec肋cardiogram (ECG) is widely used in hospital especially for heart rate det的tion or cardiac 

社1sease diagno·sis. Please use any也ing you le血泊d in your undergraduate s個dy to design a system that 

can measure ECG and can count heart rate by analog circuit. Please explain how many parts (ex. amplifier, 

filter. .. ) will be adopted and details of each p訂ts in your design. 
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