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NG6i chung, co ché dan dién ctia vat liéu khoi va
mang mong c6 mot sb nét twong dong.

11. Electrical Properties
11.1 Some basic equations:
J=nqu v =uE J =nquE o=1/p=nqu

Quantities:

J = Electric current density

n = number of carries
Question:
q = charge
_ how do n, v, p vary as function of
v = velocity
o - temperature
E = electric field E
- « composition
u = mobility
o » microstructure
¢ = conductivity
« electrical field




Tuy nhién, mang méng c6 mot so diém khac véi vat liéu khéi lam cho né ¢6 nhitrng tinh
chat dién dac trueng ma vat liéu khoi khong co. Nhirng si khac nhau dé |a:

= Phurong phap chuan bi mang




Hiéu rng dién cuc

3. Electrode effects—Frequently the substrate and a subsequently deposited
conducting film become the electrodes for the film In question that s
sandwiched in between. In general, insulating films cannot be considered
apart from the electrodes that contact their surfaces. The electrical response
of structures containing insulator (I) or oxide (O) films between metals
(MIM), semiconductors (SOS), and mixed electrodes (MIS, MOS) is
strongly influenced by the specific metal or semiconductor electrode mate-
rials employed. Interfacial adhesion, stress, interdiffusion, incorporated or
adsorbed impurities, are some of the factors that can alter the characle} of
charge transport at an interface.



M rc do lién tuc cua mang

4. Degree of film continuity—conduction mechanisms in discontinuous,
island structure films differ from those in continuous films.




Sv tOn tai cla hién twong dan dién &
dien trwong cao

3, Existence of high electric field conduction phenomena—Moderate volt-
ages applied actoss very small dimensions conspire to make high field
effects readily accessible in films.




Hoat tinh hoa hoc cao

b, High chemical reachivity—films ate susceptible to aging or time-depen-
dent changes In electrical properties due to corrosion, absorption of water

vapor, atmosphertc oxidation and sulfidation, and low-femperature Solid-
slate reactions.




Cac loal mang va cac (rng dung co
lieén quan

= Mang dan dién

s Mang cach dién

= Linh kién ban dan
m Linh kién ap dién




M ang dan dién polime hitu co




Mang cach dién

IC TECHNOLOGY = THIN FILM + MICROPATTERNING
TECHNOLOGY




MO phong hoat dong cua transistor
throng:

= http://learnabout-
electronics.org/Fig316 _bjt operation.swf
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Linh kién ban dan

Quy trinh ché tao TET

1. ling tu hang rao oxit
2. lﬁng tu a-Si

| 3. ket tinh a-Si (laser)
4, lang tu cnng oxit

5. lang tu cong dién cuc

6. tao hinh cEr{lg
7.pha tap nguén/mang (laser)
8. tao hinh cac vung thiét bi Si

9. lang ty tiép xtc oxit cach dién
10. tao hinh va &n mon céac 16 tlep Xuc
11. 1ang tu va tao hinh kim loai

Al

Cong §i0,

Si

Hang rao sig,

Dé bang nhua (PEN, PET)

Al

[ si

Hang raosio,




Linh kién ap dién




Phwong phap phun xa magnetron




Bflllg 8.1. Cae phiconie phap phan tich

Blén tiromz ngluén o

Plurong plop-thiét bi

O maie:

- Vimé

- Vimé

- Mz do ngven tir

- Hién i quang hoe

- Hién vi dién tir quét (SEM)

- Hién i dién i uyén qua (TEM)
- Hién vi hee neuyeén b (AFM)

Cdu miie:

- C3u tric bén trong

- Mat da

- b 49 11 md va ngoven tir

- Nhifu xa tia X (XRD)

- Bo dd day bang do bde thang

- Dao dong cdng homg thach anh

- Ellipsomet

- INhiéu xa dién tr néng lwongz thap (LEED)
- Mluén xa dién fr ning lwomg cao phan xa

(RHEED)

Thanh phan hoa hoc, cdu riic
dign o _

- Thanh phan nguyén 16

- Tap chat .

- Trang tha: hen ket hoz hoe

- Pho ka dién tir Anger (AES)

- Phan tich tiéu tan nang hrong tia X
- Pho ké quang-dién b tia X (-ray)
- Photo-electron Spectroscope - XPS)
- Tan xa ngiroe Futherford (FBS)

Tinh char quang: _
- ?hﬁ_mr_'.'éu qua, phan xa, hip thu
- Chaat suat phu tnde brer song

- Hang o0 dién mai

- Qruang phé ké

- Ellipzometry

Tinh char dién:

- Tinh chat thé hién dwd danz
linh kién

- Tinh chat vt hién

- Bién trd'dd din dén

dign dng

- Plusome phip bén mofi dé
- Phiremg phap tu dién
- Pho tong ooy

Timh ehir fic:
- Vong tir tré (lysteresis)

- thew imz Kerr quanz-tir
- Cong hordmgz thudn t
(Farro-lviagnetic Resmance - FLE)

Tinh chat cor hoe:

- 310 cing nol trong bién phan
cach mans-dé

- B¢ bam dinh, 46 ma sat

- Do d4 cong vmg suat
- Thnr 46 bam dinh
- Thar hee mes s3t trén dia quay
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