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SGBB GOVT. POLYTECHNIC COLLEGE, SIROHI
Subject: EL305/EE301 Power Electronics

Q-1 Draw the symbol of SCR. Explain its working and charactertristic curve with the help of
diagram.

Anode

Gate
Cathode

The silicon control rectifier (SCR) consists of four layers of semiconductors, which
form NPNP or PNPN structures, having three P-N junctions labeled J1, J2 and J3, and three
terminals. The anode terminal of an SCR is connected to the p-type material of a PNPN
structure, and the cathode terminal is connected to the n-type layer, while the gate of the SCR is
connected to the p-type material nearest to the cathode.

An SCR consists of four layers of alternating p- and n-type semiconductor materials. Silicon is
used as the intrinsic semiconductor, to which the proper dopants are added. The junctions are
either diffused or alloyed (alloy is a mixed semiconductor or a mixed metal). The planar
construction is used for low-power SCRs (and all the junctions are diffused). The mesa-type
construction is used for high-power SCRs. In this case, junction J2 is obtained by the diffusion
method, and then the outer two layers are alloyed to it, since the PNPN pellet is required to
handle large currents. It is properly braced with tungsten or molybdenum plates to provide
greater mechanical strength. One of these plates is hard-soldered to a copper stud, which is
threaded for attachment of heat sink. The doping of PNPN depends on the application of SCR,
since its characteristics are similar to those of the thyristor. Today, the term "thyristor" applies to
the larger family of multilayer devices that exhibit bistable state-change behaviour, that is,
switching either on or off.



Thyristor I-V Characteristics Curves
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Once the thyristor has been turned “ON” and is passing current in the forward direction (anode
positive), the gate signal looses all control due to the regenerative latching action of the two
internal transistors. The application of any gate signals or pulses after regeneration is initiated
will have no effect at all because the thyristor is already conducting and fully-ON.

Unlike the transistor, the SCR can not be biased to stay within some active region along a load
line between its blocking and saturation states. The magnitude and duration of the gate “turn-on”
pulse has little effect on the operation of the device since conduction is controlled internally.
Then applying a momentary gate pulse to the device is enough to cause it to conduct and will
remain permanently “ON” even if the gate signal is completely removed.

Q-2 Write construction, working and characteristics of TRIAC.

Triac is a three terminal AC switch which is different from the other silicon controlled rectifiers in
the sense that it can conduct in both the directions that is whether the applied gate signal is
positive or negative, it will conduct. Thus, this device can be used for AC systems as a switch.
This is a three terminal, four layer, bi-directional semiconductor device that controls AC power.
The triac of maximum rating of 16 kw is available in the market.



MT,

MTy

Figure shows the symbol of triac,
which has two main terminals MT1 and MT: connected in inverse parallel and a gate terminal.

Construction

Two SCRs are connected in inverse parallel with gate terminal as common. Gate
terminals is connected to both the N and P regions due to which gate signal may be
applied which is irrespective of the polarity of the signal. Here, we do not have anode
and cathode since it works for both the polarities which means that device is bilateral. It
consists of three terminals namely, main terminal 1(MT3), main terminal 2(MT.), and

OMTo

gate terminal G.
Figure shows the construction of a triac.

There are two main terminals namely MT; and MT.and the remaining terminal is gate
terminal.

Operation:

The triac can be turned on by applying the gate voltage higher than break over voltage. However,
without making the voltage high, it can be turned on by applying the gate pulse of 35 micro
seconds to turn it on. When the voltage applied is less than the break over voltage, we use gate
triggering method to turn it on.
There are four different modes of operations, they are-



1. When MT;and Gate being Positive with Respect to MT: When this happens, current
flows through the path P1-Ni-P2-N2. Here, P:-Nz1 and P2-N; are forward biased but Ni-P2 is
reverse biased. The triac is said to be operated in positively biased region. Positive gate with
respect to MT; forward biases P>-N2 and breakdown occurs.

2. When MT:is Positive but Gate is Negative with Respect to MT1 The current flows
through the path P1-N1-P2>-N2. But P2-N3 is forward biased and current carriers injected into
P2 on the triac.

3. When MT; and Gate are Negative with Respect to MT1 Current flows through the path P»-
N1-P1-N4. Two junctions P>-Niand Pi1-Nsare forward biased but the junction N1-P1 is
reverse biased. The triac is said to be in the negatively biased region.

4. When MT: is Negative but Gate is Positive with Respect to M T P2-N2 is forward biased
at that condition. Current carriers are injected so the triac turns on. This mode of operation
has a disadvantage that it should not be used for high (di/dt) circuits. Sensitivity of triggering
in mode 2 and 3 is high and if marginal triggering capability is required, negative gate pulses
should be used. Triggering in mode 1 is more sensitive than mode 2 and mode 3.

Characteristics of a Triac

The triac characteristics is similar to SCR but it is applicable to both positive and negative triac
voltages. The operation can be summarized as follows-

First Quadrant Operation of Triac
Voltage at terminal MT is positive with respect to terminal MT1 and gate voltage is also positive

with respect to first terminal.

Second Quadrant Operation of Triac
Voltage at terminal 2 is positive with respect to terminal 1 and gate voltage is negative with

respect to terminal 1.

Third Quadrant Operation of Triac
Voltage of terminal 1 is positive with respect to terminal 2 and the gate voltage is negative.



Fourth Quadrant Operation of Triac
Voltage of terminal 2 is negative with respect to terminal 1 and gate voltage is positive.
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V-1 Characteristic of a Triac

When the device gets turned on, a heavy current flows through it which may damage the device,
hence in order to limit the current a current limiting resistor should be connected externally to it.
By applying proper gate signal, firing angle of the device may be controlled. The gate triggering
circuits should be used for proper gate triggering. We can use_diac for triggering the gate pulse.

For firing of the device with proper firing angle, a gate pulse may be applied up to a duration of
35 micro seconds.


https://www.electrical4u.com/diac/

Q-3 Write construction, working and characteristics of UJT.

Construction

PN Bz
.Bz Junction
(Bases) S
E EI Channel
- ._
(Emitter) ) Emitter E
N
B
9(Bases)
B
UJT . Simplified
Symbaol Construction Equivalent Circuit

The UJT has three terminals: an emitter (E) and two bases (B: and B2) and so is sometimes
known a "double-base diode". The base is formed by a lightly doped n-type bar of silicon. Two
ohmic contacts B: and B: are attached at its ends. The emitter is of p-type is heavily doped; this
single PN junction gives the device its name. The resistance between B1 and B2 when the
emitter is open-circuit is called interbase resistance. The emitter junction is usually located
closer to base-2 (B2) than base-1 (B1) so that the device is not symmetrical, because a
symmetrical unit does not provide optimum electrical characteristics for most of the applications.

Working:

The device has a unique characteristic that when it is triggered, its emitter current increases
regeneratively until it is restricted by emitter power supply. It exhibits a negative resistance
characteristic and so it can be employed as an oscillator.

The UJT is biased with a positive voltage between the two bases. This causes a potential drop
along the length of the device. When the emitter voltage is driven approximately one diode
voltage above the voltage at the point where the P diffusion (emitter) is, current will begin to
flow from the emitter into the base region. Because the base region is very lightly doped, the
additional current (actually charges in the base region) causes conductivity modulation which
reduces the resistance of the portion of the base between the emitter junction and the B2
terminal. This reduction in resistance means that the emitter junction is more forward biased, and
so even more current is injected. Overall, the effect is a negative resistance at the emitter
terminal. This is what makes the UJT useful, especially in simple oscillator circuits.

.Characteristics:

The static emitter characteristic (a curve showing the relation between emitter voltage Ve and
emitter current Ig) of a UJT at a given inter base voltage Vg is shown in figure. From figure it
is noted that for emitter potentials to the left of peak point, emitter current Ie never exceeds Igo .


https://en.wikipedia.org/wiki/N-type_semiconductor

The current Igo corresponds very closely to the reverse leakage current Ico of the conventional
BJT. This region, as shown in the figure, is called the cut-off region. Once conduction is
established at Ve= Vp the emitter potential Ve starts decreasing with the increase in emitter
current Ie. This Corresponds exactly with the decrease in resistance Rg for increasing current Ie.

CUnY NEGATIVE
SEgou RESISTANCE ——eje— SATURATION
REGION REGION

PEAK
POINT

Vo /

VALLEY

—— EMITTER VOLTAGE, Vg IN VOLTS

EMITTER CURRENT, I IN m Am——e

Static Emitter-Characteristic For a UJT

This device, therefore, has a negative resistance region which is stable enough to be used with a
great deal of reliability in the areas of applications listed earlier. Eventually, the valley point
reaches, and any further increase in emitter current I places the device in the saturation region,
as shown in the figure. Three other important parameters for the UJT are Ip, Vv and Iv and are
defined below:

Peak-Point Emitter Current. l,. It is the emitter current at the peak point. It represents the
rnimrnum current that is required to trigger the device (UJT). It is inversely proportional to the
interbase voltage Vgg.

Valley Point Voltage Vv The valley point voltage is the emitter voltage at the valley point. The
valley voltage increases with the increase in interbase voltage Vge.

Valley Point Current Iv The valley point current is the emitter current at the valley point. It
increases with the increase in inter-base voltage Vegs.


http://www.circuitstoday.com/wp-content/uploads/2009/09/UJT-Characteristics.png

Q-4 Short Notes:
(a) Snubber Circuit:

Snubber circuits are needed to limit the rate of change in voltage or current (di/dt or dv/dt) and
over voltage during turn-on and turn-off. These are placed across the semiconductor devices for
protection as well as to improve the performance. Static dv/dt is a measure of the ability of a
thyristor to retain a blocking state under the influence of a voltage transient. These are also used
across the relays and switches to prevent arcing.

Discharge
current

Snubber circuit across SCR.

Snubbers are frequently used in electrical systems with an inductive load where the sudden
interruption of current flow leads to a sharp rise in voltage across the current switching device, in
accordance with Faraday's law. This transient can be a source of electromagnetic
interference (EMI) in other circuits. Additionally, if the voltage generated across the device is
beyond what the device is intended to tolerate, it may damage or destroy it. The snubber provides
a short-term alternative current path around the current switching device so that the inductive
element may be discharged more safely and quietly. Inductive elements are often unintentional,
but arise from the current loops implied by physical circuitry. While current switching is
everywhere, snubbers will generally only be required where a major current path is switched,
such as in power supplies.

(b) Holding and Latching Current

HOLDING CURRENT:

The minimum value of current that must be there to provide a path between anode and cathode to
flow anode current and thus maintain a thyristor in the on state.

LATCHING CURRENT:

The minimum anode current required to maintain a thyristor in on-state immediately after a
thyristor has be triggered on. IL>IH rate of flow of charge is known as current.



(c) DIAC

Diac is a device which has two electrodes. It is a member of the thyristor family. It is mainly
used in triggering of thyristor. The advantage of using this device is that it can be turned on or
off simply by reducing the voltage level below its avalanche breakdown voltage.
Also, it can be either turned on or off for both the polarity of voltages. This device works when

Di S bol
avalanche breakdown occurs. ac symboe

The figure shows a symbol of diac which resembles the connection of two diodes in series. Also
it can be called as a transistor without base.

Construction of Diac

It is a device which consists of four layers and two terminals. The construction is almost same as
that of the transistor. But there are certain points which deviate from the construction from the
transistor. The differentiating points are-

1. There is no base terminal in the diac.
2. The three regions have almost the same level of doping.

3. It gives symmetrical switching characteristics for either polarity of voltages.



N4
P
Nj
R
N3
Ao

Construction of Diac

Operation of Diac

From the figure, we see that it has two p-type material and three n-type materials. Also it does
not have any gate terminal in it.
The diac can be turned on for both the polarity of voltages. When A is more positive with
respect to Az then the current does not flows through the corresponding N-layer but flows from
P2-N2-P1-N1. When Ajis more positive Az then the current flows through Pi-N2-P2-Ns.
The construction resembles the diode connected in series. When applied voltage is small in either
polarity, a very small current flows which is known as leakage current because of drift of
electrons and holes in the depletion region. Although a small current flows, but it is not sufficient
enough to produce avalanche breakdown so the device remains in the non conducting state.
When the applied voltage in either polarity exceeds the breakdown voltage, diac current rises and
the device conducts in accordance with its V-1 characteristics.


https://www.electrical4u.com/electric-current-and-theory-of-electricity/
https://www.electrical4u.com/diode-working-principle-and-types-of-diode/
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V-| Characteristics of the Diac
The V-I characteristics resembles the english word Z. The diac acts as open circuit when the
voltage is less than its avalanche breakdown voltage. When the device has to be turned off, the
voltage must be reduced below its avalanche breakdown voltage.



FC- = E, ‘E-EH:!T‘F"-'E'L'-J',I?'?E {:ﬂﬂ“—fﬂ‘l A &!'Si'&?-n ef Fifcﬁa'}{mf .
| Irstellaticn |

; 5 «_.‘J"I'Ilrll""g _I
i I _1'53-3 bo—2el }' Jalp i 1 I

1. | wmte momes of  dMfenesn typea of (es- \sed in
E,}Pr"r"mr m:'ﬂhu A diety (ces

g amy - 3 @Er A g awr 0l%m) Wy

B el O ) e L |

BATH (1) E]FJ",,"TQ 2T ATE (/viiﬂﬁ Lorve) G"ﬁcgm J
STy TS T %rr —ommEl AT oy SgEfi
ﬁ_ —.E'lrr- ﬁrﬂ%ﬂ' M J—A?Eﬁﬂa WEWI’TE;T
ag7-

E:—é;ﬁidﬂ E?fl_' o -% ‘F‘T

AL (3 [0

o %ﬁ e.a mﬂ%& mér-ﬁﬁ”
E;W

{' Choorth) '%7_ E u

?V

d |
—rﬁﬁﬂ“ rmﬁr .:.L}E‘?}HMU?TEE EIHTM fogu) il &
{4 - evas @IT 4~ em,(,}m r"ﬂTE a?T_F_ou
iR ar

—= _ Touwlgh - yidbeny icdfrcd el
2 ﬁﬁﬁrm%‘f—r T, uq-"a—‘z &
g e Bw) o B ayr A ung w—fl‘r-r
B = 2T H::%Eﬁ -

.E;.J'IJ' PALL ‘qcij_fﬁ;_;r‘fgw - H TR T Y ’@‘:}Zﬁ"
_-a‘ Ty “;:.r! W‘%ﬁ“ﬂf’ﬁ?ﬁ_ﬁm— oL L 3oc =
St B Gl . By slerg e

S emer A S TaBT 8 4RI SR
e I s ﬂgr%r SRS o

W
?f
NS
<
3‘*




-

__1 11J|r|[ L .|

| s

W;ﬂwﬁ el I i e e 1t e

dﬂ—ﬁ_ﬁ ﬂﬁ'h"ﬁ'%ﬂﬁ?ﬁ

ﬁ’f'&ﬂ{' éﬁf&;‘ﬁ‘* "lEhi'-ll STAlL e ME VIPPJ ﬂT-r —

ES el o e L e

A ﬁ (Blekivle uined = Fa m% =

ﬁf‘:'_c ¢ S, 'rrr' T?“ TFF—'ﬁr,_QEJJQ_WI‘QGH

i ‘;}— “TEL "-3{ '#ni*m '}SF : gy m‘rrl.l

—

: ﬁ?ﬁ ?Eﬂ‘r Rl :iﬁ% Y RN HGAT a?} CrgE BT

2

{'whé; einrhw ?S Mecessapy {hr %tnrﬁw A g ) 7

ﬂﬂ&,‘r—

ct-z?‘r} R e A A S‘T?rﬁfz; T THI %ET f’b‘!
(ITa G-I'_gua ﬁ%u% ‘Eﬁﬁﬂ“‘é}‘ ':’f?di A

WS dRp PP - Siae B e

J'"L:u:'.‘u Al ' :'%sjl W%T ‘TP” SEA] |

n ﬁﬁﬁ‘m' _gjuﬁr = g ﬁ‘ﬁ‘if}ﬁ-r v el - ]
: ‘ETT_T?TEE :

2 e emr 'a‘:‘fﬁﬁi

ﬁnﬁm B ASE TEAT

E%’ixﬂ% #‘%TL?W?PF*?TVTIT

m{m (staetng) *&1‘ '3‘?" PBAY }f- ‘ﬁTmﬂ

%-G%Wﬂ.aﬁ'frF I HEAS
e Sari wh) ‘%ﬁﬁm

| ey TRuer Qs oner iy obm—ar

WET ] Er o7 _EERL T =Ry YRT s WA
g “ﬁ' '.ﬁ'1_"£ ';}F_ Bacte E‘m'f = CAn
}?77-“ =7 ‘F?i‘ f:"wﬁ‘?rfn‘t‘ FE?H é’rﬁ’r &\ _ﬁ‘r

RS

Qﬂiﬂ"@q j@; &iA- 2 ‘E ‘3"’ T&}ﬂf f‘ﬁmfﬁ_ﬁr




[ Cearniina| Fags

lrite Shoste note  On ::?E-Hmﬁﬂéi o nd frﬁﬁ]’.'r;i &

ﬁim {ig .

H-ﬂ:—J— Eﬂml

?H KaGe)

| {P}ﬂdff‘f*}'

&Hr';;{_f . arqqu‘z@'_‘l% g_afﬁ]
Ko EEs LEHGE
gm TTTay _5:::;- 1G]

‘BFﬂ_" ft’f*clrl ol

3 F‘ F / . 58 O
: B LEET

e '1ﬂhr1rf E &

i f"-

&1:'41197*_

5-151, ; ]

—fg‘f—’q\cm
{"qL

=l ! ::-H-?

%W

?Tféi: ‘TETFH

ﬁw;\
l

f
g‘if&‘jmaﬂ g

7 11d]

L

2 Al oo

. a5y FI oA
"'h . b
~2~ng5~ T = E E; T a2

giA| ~

chﬂ' I QMQT =

wH-’f’li; 2k 'EJT'?#&HQ&IL }'

TR LT A

TSA iﬂ'_‘m—

& 73 )
_ﬂ’rmﬂi e

@Rol

c&:ﬂLﬁr&_ﬁﬁ? B

(1 mg\ 35*

o)
Gl ﬁﬁp 3T 5/

B Irﬁr erlrﬁﬂ =]

qﬁd 4? Ad,

Jq\nﬂ Ej,rg. wwrwn =75

— AR S -‘:Hrﬂj

1 1 U

ALY

VA S A

Gy AR

-2k SiE

f eyl
r§" {H_'Eﬁ. | el
b

Uil e f

N Eﬂ&&,ﬂ.!&’; fﬁrr_

= ﬂm‘-}ﬁa_ﬁm |

W ez il e 3 I PR o

TE : .ET::% ‘EL»_.:'H,"L C*‘remﬂ}

AQYT. 2 PTEs STE

ﬁ}.n ‘é"!%

-—.'pJ—I-__ E.a'

fo st

oA\ éa_ F *i‘} ,._-_grm e:ﬁ}?ﬁ

af . mmS etnd B Qs o2 B agpel

e e

R EALY ‘*a:ff'??‘r"

ﬁpﬂ %;ﬂ

LY Cat LAl IO ) WY AN

— TT_“J:_(I}“!I

5} ?E—""gﬁf\ 50 S A

! ’E’I Fﬁﬁ,"}ﬁ

mr\‘fﬁ




e armilin | Ragr

| E - ' X
| Gids |

I. I. . d L

rrr T

By, lwnite Shord ngle on mnared glavew amd deaver rutice
[

i

Marigel SneNey IfEﬂﬂTa H‘E&T__@_ -Fﬁ*ira_”;} ﬁlﬁla_crr““r? =34

-"'.r

a%ﬁ:é? S TSP B = - 5y s ;7= L W 3 mf:l‘%

jﬂzjgﬁl—@%fmmﬁ %_ng 3

mm—‘rﬂ—wamﬁr

e =
11 P 8 e

Py OTan Gl ol T =

27 Hrifr\‘grﬁ" ﬁmrb'?%' *a-:"'ﬁ:j *EW%H r,,r‘i‘h—---r*f\—.-»'*'a

BRGLEL ARG ~(Tovder NS ‘ :

e 0Tz =Ty fogrg SREE

b % _ QTeRQUTH T %TWWE
sk % TR HEL TG genba

e

_'ﬁ.ﬁ-z. ,[ ﬁm' P %ﬁ% #]ﬂm&_ﬁmt a8, a= ¢t

SeoHe . WWovyan eV o - S0 _(_ﬂwgﬂﬂ:;__j_ i

BHHM S0ea - Zmaded fohp s o100, 000 - ov

Q@Fwﬁmr A % Zp.on

ﬁﬁm_mﬁ £ ax0n SRy due du}rn -




EE- 304 giedh cal  Desigm  gmd  Frguoitg

T

At oot 0017 T S

| Cigpas f | I

=
e

e

s

|

———————=—ai} g ale Y | - -
= "l \ Sl
S8y old] &5 alg e W;Wﬁ% _

ATEA TS el a7 2
T 7

g-m*%r[ﬁmh 5l =T ZE

iy 2
ST T I A TTH] LAY El

3 i A, WL e i
R & T ) e vy cm.us’w i—*ﬂfﬁf‘ ’I'Ei'?]

R
< S S ) < s 1 T

|:_"'-

AR ") a'nr‘%ﬁfz’r—hf SIS AT

A Ol

= % r‘FF%EH_ ﬁnr@; ?Tmm;. i-*ml, E'J ﬁ,_

:
7%_@'”%"?‘[_?/%3;&%}1 S =5

1 T
|-=h.] emﬂiﬁnq T-..-TI'I,, M dHr] SEL] A E | f?'ﬁ =
¥

{ay] ity Ldindy
L Shett tpe Pramsloimes - ™ £y &
¥ : SHY & A I  HET Sl
o O i W N 2 ], Vel 2 TR 7
A sl DR A el e i L,
3 7, - o MO o, L vt
SHY  HEA 9] % ﬂtﬂiri'-"[ DET e e ] Core.

2

FEHH e Ol Hf-i'-f't.l"H*rff"‘
EPE rm*%ur : &% TR b ‘7
ﬂfrn F1 .Lr.:rrn:g -'f-?'.’-ﬁ G = ,
a2 N BI04 17 I =
Mo, i i :

=i ¢ ﬁ.rm qu e Ry e ;

7y AL

2H EM] &l FEEC PGS ] A
AT e = S e N

RALVE MH AL 55T e Lo
P ABTA I i T s ol T
& Y g

&, Gl .
53 A S0 ,:;aﬂ K

w ) i ™ 5
G o e Ve S b e e Y APy




-_r: L‘:m.:ﬂ Py

4] I

W E. [ . BN 2
OO a2 =1 ©mk HHTELDY T

B Mot ?'quu.hﬂén' i

gl p Bt ﬁﬁ.

48 g =2

B i, oswlt —@&

=

e E;? :r__rl_é_{r(pm;{gguﬂ)

! > -
B E{i‘l‘lnxf = I: U-—ﬁ‘#m
A ol = AT i
B Srk = e T K2R
H] T4 -‘Ljf',|T|~|| T

i

E - &by ‘F'T_; CI’.'.,. Vefts

E.f - L{'”""r'-{_l Tv B _F',F. "l.?ﬁ”':. {{ﬁ:gﬂ J

| _y e s, i . =
AT Y & L TRAlTd, Gm[s0] 4 stde] s

o= o UGB T Aol

Ti.= {?Tlf'l’ﬂr"-';_,r__ Lemd'm? Ty apms

Tigi— = Eﬂlﬁ'ﬂd_ﬂ_gn'} u:'ind,.rhrjp Dirnd.

—-fmln._ Moy £ luy ﬂ"tm-: ekt | LEJF&

B A [y C'IF"}!"'E.‘.I'IL"I [ Tm"a

A - 'f:.i_m.-r-':?]? f”;{ﬂwEu{ (I'TE:'I
Ay - Fraca of ia:fa—E (= Iﬁ

P’E"T _

+u g el Qoutihom

s

— - Quy T, |
1= Y _‘f':'-m__j

i
1

e




Camiin) #m
— [1 .

Date i

= = -

. i o
T R — ﬁ'ﬁ‘l’é Col *FQ"“%EJ -—;.éTﬁq,ﬁ(']\ E_J,l'ﬂm ,gi. T

[t
EUHH E: L §

: ;‘ﬂ '&L-‘—r IS A=

A B T30

“d e 224 ﬁ% H:'i' =) ug,

ﬁ:ﬂwﬂ ©B% | EAITEE T ersls r:rf_p -
Ao *W“%ﬁ,(ﬁ%ﬁ;‘

k‘L e I Nt. }L : 2 \L’
SICRI Y L lictel-ernama ot TR i PR i M S S £
P e
| 1 P GTe e |
""‘L-.: ; ‘tl' | {;_ul-j-m'?:h'l ‘.l.'l T E_ﬁgw b
L [ e S K ey ' '

1_ * . Y | =
: J Pedgntial ‘:{I iy Ly B f}' |
Ao of Fae

i ;
05T c%' AT T T 11 ;]':,_"#rrﬂf;-" P53
— .'?Eﬂ:—'"‘r ¢ W Y

\ ok
TS Y ZwdIi

Laﬁ‘u‘,_}l"lﬂ




Coamiin| rege . -|
Ll i | |

o — =

[
T o0 RvhA, SoHz, L-& x:r_-.-_»q = o X oT
—Z : & s ' il ) = .A)r
~==Is-l-!- Hf'rt~ BRI r:i-;r é"l*’!‘ﬂ-h] g cériT &
cra”%'L '='='f-=1' &= ‘ElﬁfPT 'q-aHi'-J! 4’1"*” Ff

AT =TTV, X E ROEA

SA6ICH = T TWEmY, 'tf:-sem TEB = 5T ©F
i eI %ﬂ%‘f&' ||
_&.mdm:n ‘%’T"Eﬂ—rm Ei= 18U, = 3fgrmal

Brn= '8 Wb )w®, Eeo- 052
Ware  Yonaw Fhad =
4 = L =_W _ — p-ob63ph
' YL yuuaei g
LY -."\
U S S G
.I'—'Llf- &-ﬂ %
5
3 Ak &
. ]
x| 9 WL @
THECr & Moy j - = - |
292 B 15a% A No 3
. = KL e) T
S n— Pug = 7222 S §B x| W32 N2 Wek ¥p 6872
ﬁllr.-a-—r_%

AN= (70} L9 mt

i ——




	SGBB GOVT. POLYTECHNIC COLLEGE, SIROHI
	Subject: EL305/EE301 Power Electronics
	Thyristor I-V Characteristics Curves
	Construction
	Operation:
	Characteristics of a Triac
	First Quadrant Operation of Triac
	Second Quadrant Operation of Triac
	Third Quadrant Operation of Triac
	Fourth Quadrant Operation of Triac

	Construction (1)
	Construction of Diac
	Operation of Diac


