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2.1 Diode chinh lvu
2.1.1 Cau tao
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2.1 Diode chinh luu
2.1.2 Pac tuyén Volt Ampere
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2.1.3 Cac tham s6 ctia Diode
a. Pién tré tinh (di€én tré dc)




2.1.3 Cac tham s6 ctia Diode
b. Pién tré dong (di€én tré ~~
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2.1.3 Cac tham sé ciia Diode
c. M0 hinh twong dwong ctia Diode
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2.1.3 Cac tham s6 ctia Diode CrorCy
Y
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Gay tac dong (ngan mach) khi Diode hoat dong ¢ tan

s6 ca0. Gom 2 loai:
el |

Vung tiép xdc: dién tich trai dau, cach dién < tu dién co dién dung la C,
Gid tri C; phu thudc vao bé rong ving tiép xtc (bé rong ving ngheéo)
C- tac dong khi Diode phan cuc nguoc (dang ké)

phan cuc thuan (ko dang ké)

d. Pién dung caa Diode

Pién dung chuyén tiép (C;: transistion)

Trong do
Y e £1i hing s6 dién moi cua chat cich dién gitta cdc ban cuc
Cr=e¢ E e A dién tich tiép xdc cta hai chat bdn dann va p
e d:bé day cda ving tiép xidc




2.1.3 Cac tham so cuia Diode

d.Dién dung cua Diode Cy ;’; Cp
Pién dung khuéch tan (Cp: diffusion) i

——P]
e Cp phu thudc toc do cac dién tich duoc phun vao céac ving

nam Ngoai viing nghéo.
o Cptil€ thuan voi dién ap phan cuc thuan cho Diode
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2.1.3 Cac tham so6 ctiia Diode
d. Pién dung caa Diode
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2.1.3 Cact
e.Thai gian
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ham sé ciia Diode
khoi phuc ngwoc
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2.1.3 Cac tham so cuia Diode

f.Anh hwéng ciia nhiét do
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2.1.4.Céac thong so gioi han cia Diode

tn = o o

Co ~1 O~

bién ap phan cuc thuin Vg tai dong va nhiét do chi dinh.

Dong phan cuc thuian cu'c dai Ig tai nhiét do chi dinh.

Dong bao hoa ngudc Iy tai dién ap va nhiét doé chi dinh.

bién ap phin cuc ngude danh thung PIV tai nhiét do chi dinh.
Mric cong sudt tiéu tdn cuc dai tai nhiét do dic biét

Dién dung cua diode.

Thdi gian khoi phuc phan cuc nghich t,, (reverse recover time)
Day nhiet do cho phép lam viéc.
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Datasheet caa Diode

Axial Lead
Standard Recovery Rectifiers

This data sheet provides information on subminiature size, axial lead

mounted rectifiers for general-purpose low—power applications.

Mechanical Characteristics

Case: Epoxy, Molded
Weight: 0.4 gram (approximately)

Finish: All External Surfaces Corrosion Resistant and Terminal Leads are
Readily Solderable

Lead and Mounting Surface Temperature for Soldering Purposes:
220°C Max. for 10 Seconds, 1/16” from case

Shipped in plastic bags, 1000 per bag.

Available Tape and Reeled, 5000 per reel, by adding a “RL" suffix to the
part number

Polarity: Cathode Indicated by Polarity Band
Marking: 1N4001, 1N4002, 1N4003, 1N4004, 1N4005, 1N4006, 1N4007

1N4001
thru
1N4007

TN4004 and 1TN4007 are
Motorola Preferred Devices

LEAD MOUNTED
RECTIFIERS
90-1000 VOLTS
DIFFUSED JUNCTION

CASE 59-03
DO-41

13



MAXIMUM RATINGS

Ml — 1 N A T

Rating Symbol | 1N4001 | 1N4002 | 1N4003 | 1N4004 | 1N4005 | 1TN4006 | 1N4(
"Peak Repetitive Reverse Voltage VREM a0 100 200 400 600 800 10C
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
*Non—Repetitive Peak Reverse Voltage VRSM 60 120 240 480 720 1000 12C
(halfwave, single phase, 60 Hz)
*RMS Reverse Voltage VR(RMS) 35 70 140 280 420 60 70
*Average Rectified Forward Current I's) 1.0
(single phase, resistive load,
60 Hz, see Figure 8, Tp = 75°C)
*Non—Repetitive Peak Surge Current lIFSM 30 (for 1 cycle)
(surge applied at rated load
conditions, see Figure 2)
Operating and Storage Junction Ty —B65to+175
Temperature Range Tstg
ELECTRICAL CHARACTERISTICS*
Rating Symbol Typ Max
Maximum Instantaneous Forward Voltage Drop VE 0.93 1.1
(IF = 1.0 Amp, T ) = 25°C) Figure 1
Maximum Full-Cycle Average Forward Voltage Drop VF{A\#} — 0.8
(lo=1.0Amp, T =75°C, 1inch leads)
Maximum Reverse Current (rated dc voltage) =}
(T =25°C) 0.05 10
(T =100°C) 1.0 o0
Maximum Full-Cycle Average Reverse Current IR(AV) — 30
— TR 1 ineh laadceh



The maximum peak reverse voltage that can be applied repetitively across the
diode. Notice that in this case, it 1s 50 V for the IN4001 and 1 kV for the
1NA007. Thas 1s the same as PIV rating.

The maximum reverse dc voltage that can be applied across the diode.

The maximum peak value of nonrepetitive reverse voltage that can be applied
across the diode.

The maximum average value of a 60 Hz rectified forward current.

The maximum peak value of nonrepetitive (one cycle) forward surge current.
The graph in Figure 2-53 expands on this parameter to show values for more
than one cycle at temperatures of 25°C and 175°C. The dashed lines represent
values where typical failures occur.

Ambient temperature (temperature of surrounding atr).
The operating junction temperature.

The storage junction temperature.

15
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CASE 59-03
(DO-41)
ISSUE M

MOTES:
1. ALL RULES AND NOTES ASSOCIATED WITH
JEDEC DO—41 OUTLINE SHALL APPLY.
2. POLARITY DENCTED BY CATHODE BAND.
3. LEAD DIAMETER NOT CONTROLLED WITHIN F
DIMENSION.

MILLIMETERS INCHES
DIM| MIN | MAX | MIN | MAX
A | 407 | 520 | 080 | 0.205
B | 204 | 271 | 0.080 | 0107
D | 071 [ 086 | 0028 | 0.03
E — | 127 ] -— | 0050
K| 2794 | —— 1100 —

10




2.2 Cac loai diode




Diode tach song : sir dung tiép |
x(c diém dé dién dung bé 4+ Vp —
— lam viéc & tan so cao it

h 4
Y

Diode tunnel : nong do tap
chat rat cao —» ung dung
trong cac mach siéu cao tan

Diode bién dung: ¢ 1ép tiép xuc
dit biét dé dién dung kha
tuyén tinh véi dién 4p ngwoc
— tao sOng diéu tan dé diéu
chinh tan so6
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Diode Schottky : tiép XxuUc
Schottky (ban dan, kim loai)
— rng dung cho nhirng mach
can toc @6 chuyén mach cao.

O

Diode Zener : thwong bang
vat liéu Si chiu nhiét, toa },
nhiét tot hoat dong chu yeéu
vung zener

Diode phat guang: thwong dung ban ot
dan hop chat c6 mirc Wg thay doi , ;'I'
diéu chinh theo nong do tap chat, sir .
dung yéu té6 anh sang buée song A
nhin thay dwoc khi phan cwe thuin cé
su tai hop e va 16 trong

19



2.3. Cac mach &ng dung cua diode
2.3.1. Diode mac noi tiép va song song

Khi V,= E <V, khi d6 diode phan cuc nghich

—— .

‘|‘ VD = ( ID VD:E m

-+ + = 1 +
—= 5 RSy, L RSV
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2.3. Cac mach &ng dung cua diode
2.3.1. Diode mac noi tiép va song song

Khi V= E > V,, diode phan cuc thuan, mach dugc xem
mach kin — thay Diode bang mo hinh ly tuéng

=1, =E/R(MA) ; Vg=E ; V5=0

4]
_|_
>
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|<—|—
.
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II
m +
>
<—|—
il
es!
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2.3 Cac mach wrng dung cua diode
2.3.2. Mach chinh luu (Rectifier)

Gia tri trung binh

Mt cach tong quat, tong dai s6 dién tich trong mot chu ky T
cua mot song tuan hoan v(t) dugce tinh bang cong thirc:

S = ]‘v(t).dt

Do d6 gia tri trung binh dwec tinh bang céng thirc:

1 T
Voo == ! v(t).dt

22



2.3 Cac mach &rng dung cua diode
2.3.2. Mach chinh lwu (Rectifier)

V() A
e Yi DU Ve =0
@ 0 > V
V " Max
v \/ rms \/E
2V
\\//(t) A VDC — Max — 0, 637V|\/| ax
N T
@ /\/\ v, = e
. t» rms \/E
V
V(o) 4 Voo =—=0,318V,,,
VM ax ooy 4
@ 0 /\L V — VMaX
rms 2
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2.3.2. Mach chinh lwu (Rectifier)
a. Chinh lwu ban ky (Half Wave Rectifier)

b L ]
.......... — T/2 . i
-0 Vi Vi
V
_P — _P Time

DPién ap trung binh trén tai

T - v v
VDC ZEJ‘VL (t)dt :iJ‘VLm sin(a)t)d (a)t):VLm _ im Yy
0 27T 0 7T T
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2.3.2. Mach chinh lwu (Rectifier)
a. Chinh lwu ban ky (Half Wave Rectifier)

_ Np : Ni a gl o
[\J \/p % § /\yI V, R,
o — _CIC:) ------ _1_
=0
N N A 5 * VDC
Dong trung binh trén tai | oc ==
L
Dong trung binh qua Diode | ocooee = loc

Dién ap nguoc cuc dai trén Diode
(PIV — Peak Inverse Voltage) PIV =V;,




2.3.2. Mach chinh luwu (Rectifier)
b. Chinh lwu toan ki dung bién ap cé day trung tinh (Full
Wave Rectifier)

AC 220V
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2.3.2. Mach chinh lwu (Rectifier)

b. Chinh lwu toan ki ding bién ap c6 day trung tinh (Full
Wave Rectifier)

OO

o

T 21 V _V
Vo == [V, (tht = = [V, sin(wt) (ot)= 2t = 25—
T3 27+, T T
\ |
IDC :RL: IDCDIODE :%C

PIV =2V, -V,
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2.3.2. Mach chinh lwu (Rectifier)
c. Chinh lwu toan kv dung cau Diode

AC 220v 3|
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¢. Chinh lwu toan ky duing cau Diode

TAIAIAIA]
[ARVARVAR'
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2.3.3. Mach xén .

, r y i N °
Mach xen noi tiep DI
Vi R W

Vi \o
Vi (t) A VOut(t)A
V|- e — - Ny = - T~ T~~~
0 b 0 L]
'VMax _____ L o 'VMa _____________________
Vi) :/\;Jut(tl
+VM Max
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2.3.3. Mach xén —

R
Mach xén song song M, v I 4 vyl
Vin(t £
o Vout
V2 Py
0
0 4
vl NN
Vi Vo
V|n(t) A VOut(t)A
+VMax _ __ _ o +VMax —————————————————————
0 t
0 1 g
VMax _____ e L 'VMax _____ - — __

VOut(t)A

y ----—ﬁ—“‘m L
0 t

U U O l
'VMaX ————————————————— 'VMaX ____u___——u
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2.3.4. Mach kep — Mach doi mirc DC (Clampers)

C
¥
Cr B O
i I 4
Yi ! Vo
> . o
'
=1
, Fm—
+
e Vv + l
V= Yo Vo
+ _T
. o
C
ir
+ IV — ©
4+ v i~
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Mach kep

Ban ki am

Ban ki dwong

0

b | =]
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Mach nhan ap
Mach nhan ap ban ki

C

_—u-vp-K- & ——§—

Vo [\ —_<—
”m@ )!Dl

- -

G e
s Covo=2v,
+
—— -0
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Diode zener

Cau tao

Thuong cau tao bang Si

Phan cuec thudn: \

. ) |
Hoat dOng gidong diode Nac tuyen
gidi han

thuong (Vy= 0.7V, Si) cong suat

V,: Dién ap ghim cua

ener

lzmax
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Diode zener
Phan cuc nguoc:

0 T o
vy

: » o = V7 ) I lzmax

' Nac tuyen X

, ' gidi han o
cong suat A g N

0 é cn 2 : . K
V_: Pién ap ghim caa fe -

Via = Vo Va by < 1y <l 0 zener ZENEr
dan ngugc — Vi p=V,, 1,0
Via <V zener khong dan, 1,=0

— Ung dung phan cuc ngugc 1am mach o6n ap
— Thuyc té 1.8V <V, < 200V, cong suat 0.25W : 50W




Thank You !



