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+* VF . dién ap dat ngang qua hai dau diode luc phan cwc thuan.
+* VBIAS . dién ap phan cwc cap vao mach diode.

* |F . dong dién qua diode luc phan cuc thuan.
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I, =1.e" ™ -1
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kT /
V. =— [V] k =1,38.10% [J/I°K]

q

Ip [A] : dong tire thol qua diode.

vp [V] : dién ap t&rc thoi dat ngang qua hai dau diode.
q [C]: dién tich cla electron (am dién t&); q =1,6.10"° C.
n : hang so téihan (n=1cho Gevan=2cho Si)
lo [A] : dong dién bao hoa tai trang thai phan cwc nghich.

CuuDuongThanCong.com

K¥ thuit dién B0 mén Thiét bi di¢n


http://cuuduongthancong.com

CuuDuongThanCong.com

K¥ thuit dién B mén Thiét bi dién


http://cuuduongthancong.com

’ A S
§2 MO HINHDIODE LY TUONG

| A& g 8 | o
o Iy ) =0
Ryvir ; ' Ryipvrr o
+ BIAS | BIAS
l + 1 - — L1+
—— I[iF
a./ Phan cwc thuan diode b./ Phan cwec nghich diode
R . Pién tr& gi¢i han dong trong mach diode
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a./ Phan cwe thuan diode b./ Phan cwe nghich diode
Vﬁms - vF + RLIMIT'IF
| = UBIAS B UF
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CHINH LU'U BAN KY

Nguén ap 1 pha 220V - 50Hz Dién ap cua chinh lwu ban ky

v :i__ Chinh Lwu
ac RECTIFIER
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P.HC

v, () =0 khi{n< ot<2n)
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Vo = — 0,45.\
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Ky hiéu cho dién ap nguoc dinh la PIV

v, (1) =V, .sin(wt)| V]
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CHINH LUU BAN KY PHOI HOP VOI BIEN AP CACH LY GIAM AP:

156 Bl
1N4002
V. 0 Ry
1.0 kQ
‘2 . £ . 4> A L& . N 1 Ilu'mm 2
Theo gia thiettacotisobienapla: K =_—= =—=2
EE ‘szm 1
Bién dd ap ngd vao bién ap : V,_ =156V
e e . . m 190
Bién d0 ap ngd ra thir capiowmacmen W, == —— =178V
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V 78
+ Dién ap trung binh trén tai: V. =—"=—=2483V
Tt 1T

V
+ Dong trung binh qua tai: L = ;"G = 2:’:‘;“ =24,83mA

L

+ Cong suat DC tiéu thu trén tai: PDG = ‘UMG ° IM,G = 24,83 ¢« 0,02483
=0,616 W
+ Dién ap nguoc dinh trén diode: PIV=V_ =78V
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v,(t) =V, sin(ot)|V] Vo () =V, sin(ot) [ V]

0<ot<n ol=2n
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D6 nhap nho (Ripple)
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hé s6 nhap nho

. Gia tri hiéu dung cta cdc thanh phan xoay chiéu
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Chinh lwu toan ky
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Chinh lwu ban ky [f = —= =
Vue 2V3.R.C
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DIODE ZENER

iBK'

Cathode (K)

Anode (A)
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PAC TUYEN VOLT AMPERE PHAN CUC NGHICH CUA DIODE ZENER:

.VZ @ I7r
Vg = ! —
I ccra , h ] Dong Zener tai
: 2K giém khuyu
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___________ ] Dong Zener
ZT  thir nghiém
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Cho diode Zener 1N4736 co ZET =300
V_=68V;|_=37mA vadong |, = 1mA

POIT

Xac dinh dién ap ngang qua hai dau diode Zener

25 mA
dong qua diode

50 mA
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= 30mA
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+ Khi dong qua diode |, = 50mA
ga ti nay tang cao hon dong
L, =1mA ) . ]

IIT = 37 mA moét khoang la:

Al =1, —1_=50-37=13mA

Lo lp 2 37mA AV, =Z _.Al, = 3,5Q ¢ 13mA = 45,5mV

=50mA V, =V_+ AV, =6,8+0,0455 = 6,85V

y

khi dong qua diode zener la |, = 20 mA

v

V =V_+ ZI.(II - |H)

CuuDuongThan:COHB(:mB + 3! 5 ® (u! 025 — 05037) = E, TBV
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& HE SO NHIET

Hé sd nhiét dwoc ky hiéu la TC
AV, 1a d6 thay doi ap V, 1a ap zener dinh murc

AV, =V, e TC o AT
2] =[] [V]: [16] | 3o

AV, =TCe AT|  [Tc]- {m“]
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& CONG SUAT TIEU TAN

Ph =\, el,

Gia tri anax clia méi diode zener dwoc xac dinh b&i nha san xuét
gia tri By __. cho phép giam khi nhiét do gia tang

2 A iaitliLa % e ‘mV
Kpp 12 hé so giam cong suat tiéu tan [KDF] =

Fp AT Fp — Kpp ¢ AT
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P

D max

= 400mW tai 50°C, biét he s6 Ky, = 3,2MV
°C

tai nhiét do 90°C

P —
Digp°c D

e — Kpp © AT = 400 — 3,2 ¢ (90 - 50) = 272mW
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Wy * 0

220 O +
IN4740 ’t 0V

L, = 0,25 mA
., = 100 mA

=1W va V, =10V
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220 ()
+
Vay IN4740 10V
— — =
PD max 1W
Ly = =——=10,1A=100 mA
v, 10V

Twong ng véi dong nhd nhét qua diode zener
V, =Rl =220Q ¢ 0,25mA = 5o mV

R min
Gia tri thAp nhét clia 4p ngd vao la :

V =V +\, =10V +39amV =10,000V

inmin R min
CuuDuongThanCong.com
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AWy <
220 Q) T ¥
+
Vin # IN4740 ’t 10V
J_b —— g
Gia tri cao nhét ctia ap ngd vao la :
V=V +\V =22V+ 10V =32V
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Vin 71__& INT3B3 A Vour

Cho mach diéur hoa dién ap dung
diode zener c6 ma sdé 1N4733, xem hin}h
H8.62. Tl tai liéu ky thuat ta cé cac thong sé:

‘u'z:5,1U; IET:49 mA : IZH:1mA;
anax =1W va ZZ = 1Q . Xac dinh gia tri

min va max cua ap ngd vao 'u'i“ dé diode
zener diéu hoa dién ap trén ngd ra.
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IN4733 ’x’ Vs
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100 02

70

tle
x =500

Vourmin = Vz + Zz ® (L —1zr) = 5.1+ 7 (0,001-0,049) = 4,764 V
Daéng tdi da cho phép qua diode zener:
P
Izm — Dmax _ 1 =0,196 A
V, 51

Ap V. _ do trén hai dau diode zener lic dong ., aqua mach:

ouT
Vourmax = Yz + Z7 @ (L ~T7) ='5,1+ 7 (0,196 — 0,049) = 6,129 V
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M ® o05.1VAYV,
100 (2 é
70
+ |4
_: —_35.1V

Ap “"m trén ngd vao luc dong qua mach la III{:
mem = H'sz + Vummin =100 0,001+ 4,764 = 4,964 V
Ap “"m trén ngd vao luc dong qua mach la Izm:

Vo o =Rl + V. =100e0,196+ 6,120 = 25,729 V
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Ky thuat dién

Xac dinh gia tri cuc tiéu va cuc dai cla
dQng qua tai khi diode zener trong hinh I:IB.65
diéu hoéa dién ap. Xac dinh gia tri cuc tiéu va

cuwc dai cla dién tré tai FIL duwoc st dung. Cho
UZ =12V ; IZH =1mA; I”ﬂ =920 mA. Gia s
tdng tréd noi cia diode zener Zz =0Q va "u'2

duy tri khéng ddi gia tri 12 V trong khodng gié tri
dong qua zener néu trén .
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Khidong quatai || = 0A; dong qua diode zener dat gia tri téi da la |

Z(max) :
Vv -\ 24 —12
_ L _ _ _
iy = ot = S = 0,02853A = 25,53mA

Gia tri cuc tiéu cla dién trd tai:
v, 12V

R i = 1 ~ 24.53mA
L(min) ! m

=0,48919 kQ = 489,20

Q

/l 470 O /,. ‘
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v

~15V
,,=17mA; L, =025mA; Z,=14Q; P

a./ Ap '\IGUT tai dong IEI{ va IZM.

b./ Gia tri dién tréd gidi han R.
c./ Gia tri cuc tiéu cla dién tré tai R, .

CuuDuongThanCong.co
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R,

Ap Vo7 VOi dong dién cuc tiéu qua diode, ta co:
Vo

or =Yy = Vpy +Z, @ Al, =15+ 14 ¢(0,00025 - 0,017) = 14,7655V
Dong cuwe dai cho phep qua diode zener:

P

L, =-2ma0 _ 1 _ g 6667 A = 66,67mA
V,, 15

Ky thuat dién
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Vin AN 2R,
24\
Ap

oUT voi dong dién cwc dai qua diode :

Vour =V = Vpy +Z; @ Al, =15+ 14 ¢ (0,06667 — 0,017) = 15,695V

Um_“

R = OUT max _ 24 — 15,695 — 124.57 O
o 0, 06667
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Dong qua dién tré gidi han R khi dong qua diode zener cé gia tri cuc tiéu:

B Vin = Yout(min) _24-14,76

I = = 0,071 mA
R 130

Dong qua dién tro tai RL khi déng qua diode zener cé gia tri cuc tiéu:
IL = IT — IEK =0,071-0,00025 = 0,07075 A = 70,75 mA

Gia tri dién tré tai téi thiéu cho phép dé ap ngd ra duoc én dinh:

R - Vourmin 14,76
Lmin = | 0,07075
I_ L

= 208,62 = 209Q
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