4.3. PAC TRUNG I-V
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Puwdng dac treng I-V (Current-Voltage Characteristic Curves ) chi don
gian 1a nhirng dwérng cong |-V ciia mét thiét bj dién hay thanh phan nao
do, la mét tAp hop cla nhivng dwdng cong dd hoa dwoc st dung dé xac
dinh cac hoat ddng cua no6 trong mét mach dién.

Bbuwong cong I-V dac trwng cho mdi quan he gitra dc‘)ng dién chay qua mot
thiét bi dién tr va dién ap ap dung trén thiét bi dau cudi cua no.
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» Buwdng dac trung I-V thwdng duwoc s dung nhw mét
cong cu dé xac dinh va tim hiéu cac théng sb co ban
ciia mdt thanh phan hoac thiét bi va do ciing co6 thé
dwoc st dung dbi voi mé hinh todn hoc dé mo ta
hanh vi cua n6 trong mét mach dién t&r. Nhwng voi
hau hét cac thiét bi dién t&, cé mot sd lwong vo han
cia dwdng dac trwng |-V dai dién cho cac dau vao
hodc cac thong so khac nhau va nhw vay ching ta
c6 thé hién thi mét ho hodc mét nhom cac dwdng
cong trén cung moét do thi dai dién cho cac gia tri
khac nhau.
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» Vi du, cac “dwdng dac trwng dong - thé" clia mot
transitor lwéng cwc cé thé dwoc trinh bay voi s6
lwgng khac nhau cua cac dwong cong dac trwng |-V
cua mét diode hoat déng trong ca hai vung thuan va
nghich cua no.

» Nhwng dwong dac trwng 1-V cia mét thanh phan
hodc mét thiét bi khéng can phai 1a mét dwéng
thang. Hay vi du nhw cac dac trwng ctia mot dién tre
c6 gia tri cd dinh, ching ta s& mong doi ching dwoc
thang va lién tuc trong pham vi nhat dinh cta dong
dién, dién ap va dién nang vi n6é la mét tuyén tinh
hodc thiét bj ohmic.
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» Tuy nhién, cac yéu to dién tré khac nhw quang dién
tro (LDR- ), nhiét dién tro,
tu chong sét (varistor), va ngay ca nhirtng béng den,
c6 dwdng dac trwng |-V khéng phai 1a dwdng thang
hodc dwdng tuyén tinh ma thay vao do la dwdng
cong hoac co hinh dang nao do va do dé dwoc goi la
thiét bi phi tuyén tinh vi tr& khang cta chung 1a tré
khang khéng tuyén tinh.

» Néu chling ta ap thé vao mot dau cla phan t& dién
va két qua ta thu dwoc dong dién thi | = V/R — dinh
luat Ohm
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Tw dinh ludt Ohm, khi dién ap trén dién tro tang thi
dong dién chay qua no ciling ting theo, diéu do sé co
thé xay dwng mot do thi thé hién mdi quan hé gilra
dién ap va dong dién nhuw trinh bay voi do thi dai dién
cho cac dac tuyén volt-ampere (dwdng dac trwng 1-V)
clia phan t&r dién tré.
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bac trung I-V cua mot dién tro ly tuong
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» Cac dwdng dac trung |-V & trén xac dinh cac yéu to
dién tr&, néu chdng ta ap bat ky gia tri dién ap cho
cac phan tir dién tr®, dong dién thu dwoc truc tiép ti
cac dac tinh 1-V. Két qua 13, dién ning dwoc tao ra bdi
phan tlr dién tr& cling cé thé dwoc xac dinh to
dwong cong I-V.

» Néu dién ap va dong dién dwong thi d‘u’0’ng dac trwng I-
V s& dwong va nam & goc phan tw th |, néu ap dién am
thi dong dién cing am khi do6 dwong dac trweng |-V s€ am
va nam & géc phan tw thi llI.
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» DO v&i dién tré thuan, mdi quan hé gitra dién ap va
dong dién la tuyén tinh va lién tuc tai mot nhiét dod
xac dinh, | = V/R. Dong dién la m6t ham cua dién ap.

» Trong vi du don gian nay, dong dién | phu thubéc vao
dién thé V khac nhau, la mét dwéorng thang cé dé doc
la 1/R vi moi quan hé la tuyén tinh va ohmic.
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Pic trung I-V cua ban dan

» CAc thiét bi ban dan nhw dit, transistors, va thyristors déu
dwoc xay dwng bang cach s dung ban dan tiép giap PN va
nhw vay dac trwng I-V cua chung sé phan anh cac hoat
ddng clia cac cac tiép giap PN nay. nhirng thiét bi nay sé co
nhirng dac trwng |-V phi tuyén tinh, trai nguwoc véi dién tre
c6 mdi quan hé tuyén tinh gitra dong dién va dién thé.

» vi du, cac chirc nang chinh ctia mét diode ban dan la bién
d6i AC > DC. Khi mét diode dwoc ap dién theo chiéu thuan
nd sé cho dong dién di qua. Khi diét dwoc ap theo chiéu
nghich, dong dién sé bi chan. Khi do, mét tiép giap PN can
mot thé hiéu dich cia mét phan cwe nhat dinh va bién do
dong dién. Thé hiéu dich nay ciing kiém soét tré khang cua
moi ndi va do dé dong dién chay qua no.
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bac trung I-V cua diod
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Mot so ung dung cua phép do dic trung I-V
Pin mat troi

. Photovoltaic Effect = Schematic SymbOIS
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Mot so ung dung cua phép do dic trung I-V
RRAM
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O Hinh a) cho thay the thiét 1ap Vs dé chuyen doi dién trd tlr milrc OFF vé mirc
ON c6 s phin cuec gibng vOi thé tii thiét Iap Vs chuyén dién tré vé mirc ON
tlr mc OFF.Tuy nhién do I&nV, va Vg cé thé gidng hodc khac nhau.

O Hinh b) V. va Vg phin cwe khic nhau, vi vAy chiéu chuyén dbi khong nhiing
phu thudc vao d0 I&n cla thé ap vao ma con phu thubc vao s phan cuwe.
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Mot so ung dung cua phép do dic trung I-V
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Mot so ung dung cua phép do dic trung I-V
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Table L. Dominant electrical conduction mechanisms in AgW0/Pt, AgWOJ/FTO, and Ti'WO0,/FT0O devices

Sweeping Process: 0 — =Vigue — 00 = +V 0 — 0

*Vine — 0

Device 0 = =Viax =V — 0 0 = +Viax

A WOy/Pt HES — LRS LES LES — HRS
Trap-controlled space-charge-limi ted Crhimie conduetion Ohmie conduction —  Fowler-Mordheim
conduction — ballistic conduction tunneling eonduction

A WOLFTO HES — LES LES LES — HRS
Trap-controlled space-charge-limited Orhmic conduction Ohmic conduction —  Fowler-MNordheim
conduction — ballistic conduction tunneling conduction

Device Sweeping process: 1 — + Vi — 0

— =Viax — 0
0 = + Vi #+V =+ 0 0 = =V

TiWOL/FTO HES — LRS LES LES — HRS
Trap-controlled spaoce-charge-limi ted Ballistic conduction Ballistic conduction —  Fowler—=MNordhein
conduction — ballistic conduction tunneling eonduction

HES
Fowler—MNordheim
tunneling conduction
HRES
Fowler-MNordheim
tunneling conduction

=V =+ 0
HES
Fowler—Nordheim
tunneling conduction
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Mot s6 ung dung cua phép do dic trung I-V
Cam bién sinh hoc dién héa
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Mot s6 ung dung cua phép do dic trung I-V
Cam bién sinh hoc hiéu ing truong
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Mot so ung dung cua phép do dic trung I-V
Cam bién sinh hoc tré nhé
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