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V-T Chaackeristics of PN Junction Diode

Aim:-To ol the VT Chavoctaistics of o PN junckion diode in
both torword ond veverse biosed condition- Also , colculate  Tbs
b in Voltage , fouwond vesistance ond Teverse  1esistorce

ﬁppwo.h.\g Peomred - '

— A

LN D h ' ]
e_.sc:q: m - R'?qu/ﬂmﬂ:ru /*Jm‘tu.e Gmn‘:itté
| - | Requloted Powey, .‘:-upp\-.j ! (0-20)V | 1-_ 1
2. | Diode 1N4007 |y
3. | DC Armmekey

(0-300)mA , (0-200)pA | 4 oF corchy otegory

4.| DC Yolkmekey (6-20)V B!
% | Resictoy 1kn
" A
6. Bm.d.hﬂmd ond {:unmtlnnq, wires . ’ |
TF\EGTH |

£ PN Junckion diode Cmdutl% oy T ore dive ckiory . The

V1 chavoclevigiics of the :imdu: e curve betwerr YOR0ge acipes,
the diode ond curvent ihmﬁc‘h U dicde -

When the exttiral voltoge i€ zero , cicuit g open and
e polential bowier does not oMow the cdrent 4o Slow
Trevefore, the diicuwit curvent ic zero,

when  p- type (Mnede) is covnecked Yo wWe tewinal and
n- dype (cathode) ic conrecled 1o -ve termimal ot e guppltd

voltoge 15 kmowny ow forword Wow . The petential  barrier s
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veduced when diode 15 in the foward binsed cordition - At
sorre fovwwond 'ﬂn\'rmqr-, . the potentiol bovvier altogether elirninated
and cment starts  Flowing thiough the dicde and olso in the
Greuwit « The dide s soid 10 be In ON stote « Tre cuvrert
INCYEACES  with increasing  foward voltoge:

Wher  N-type (Cathode) ie comnecked to V¢ terminal @
P-type (Arode) Ts Connected 1o the -ve verminol oF the SupPhy
voltage s Krowh os ntewerse bias ond the potentiol boavier
acYoss  the junckion woenases. Therefore , the junckion vesicton L
hecomes v:?rtl__ bigh a~d overy Small covvent (veverse SORUTHON
curvent ) Hows n the dircuib- The diode is soid to be n OFF

State . The veverse WHod cwrvent 1S Aue ‘o ﬂ‘inmmj c\-ﬂqqg t:cmif:’rs.

Procedure :

A) Foinard  Bies t
1. Conmechions  one node Ge [XF tre  Cirewt diogiony -

2. Switch ON Yne pover supply and increases the Input vologe
(Supply wn'twqg} n stepe of OV -

3. Tre foiward curvent (Ig), ond the towiard  voltoge (Ve) ove
obsaved ord lhr-f.-mﬁﬂ i e obulor foien

4 A Ejm@h 1 plotted betwern  Fovward  Currert (Tp) on X -0%is ard
e foword voltage (Vp) on Y- OXiS -

B) Reveree Bis:
1. (grnechone € mode o per d

the power wpphd_--dﬁ;i wveee  the inpub voltage

he circuit dioavor,.

9. Yt ON
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Csupply votoqe) I skepe of Ay,
3. e Reverce Corent (1,) ond e Reverse Voltoge (V4 one
Ohcevved and  then noted i the Whules  Yoren
A qaph s potted betweery Reverse Curvertt (I;) on X~ OIS
and  Revevse Voltage (Vi) on Y-oxis -
Coleulations -
Colculotion ot Stotic ond Duramic Resistonce So o givery diode -
In fowmad bies Conditior '
stotic  Resistonce Rs = i/, -
Durornic  Resistonee Ry = M*fﬂl_g
In Keverge bimg Condition -
Stotic Resistoance ®s = Ve/y,

DammvEcﬁismrxa Ro = DVespyc.

Result 3~

_

The foword ond veverse chovockeristice OF the PN Junckion diodie
how leen plotted -

Tre stotic fovwovd vYesistance oF the dicde = O V30 kKO

Tre Dyrornic fowiord vesistorce of \ne dicde - o'\ kO

The Stobic Teveise resistonce of \ne diode = - V0095653 Mo

Tre Dunorric teveise  Tesistorce oF the diode = -1.02 MO

The cut -in voltage ﬂi/t'rﬁ diocde = 0-4% V

%7"!
h-f?—:?(tﬂfgg)‘r
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Csupply voltagey ™ skeps of Av
3- The Reverse Current (1,3 and the Reverse Voltoge (Vy) owe

Ohceywwed and  then noted in the Whalgr  foren
4 A quph is potted between Reverse  Curverd (1) on X-O%is
ond  Reverse Yoltage (Vi) on Y-O%is-
Coleulations =
Colculotion of Stotic ond Dyromic Resistonce o o givery diode
In foword bias  Condition -
ctolic Reswronce Rs = u’fx"' T
Dyrorric  Resistanct Rp = ﬂv;,jﬂ._r‘!
I Reverge bime Condilion -
Stotic KesistanceRs = Ve/ v,
Dyrarric _/Bf‘snéimrrr: Rp = BVefpt,.

esult -
; ion dwode
Te foword omd veverse chonockeristics oF the PN Tunckion
how loeen plotted -
The ctobic Jovword vesistomce OF the diode. = O 13130 KN
n ) Ll

The Tunoric towwiond wesistonce OF tre diode -
The Stotic 7vevelse yesistance OfF the dicde = -\009B692 M

. - N -n-
The Dunomic JEVErse wesistonce oF the diode = -1-02 M

- o ' — N '\‘J
The cuk -in voltOge ?L{,.iﬁf diode = 0-4%

W
Lgﬂj[‘”(?cﬂf
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V-1 Choockenichice, of  Zener Qﬂdf

}‘ }'rl

Aim - o plot the VI chowoderictiy, o o zer diode 1n ok
" 0 ere
toowond ond  veverse Wioced condition, ond find ouk  the Zeng

reak down voltage

Appovatus  Regpuived, -

Sl-N-u-l Descnphion Rorge Mureber / Volue thﬂ
1. Requloted Power S.u;ph; (b-30) V | 1
2. | Zent diode : F2B N y
-3 DC ammnckers (0-2007)mA 4
t 4 20 Nolbrekey (0-2)V ,fu—‘:uﬁu 4 ot eoch cabt’ﬁpni
5 ] Resiskoy 4k I A I
¢ | Breod boovd ond Cormecking wires

A zerey diode s heavily doped P-N junchion diode . sraﬁcinluﬁ
mode 0 operate in the  shoap Yoreak down votoge . A P-N
junckion dicde narrmolly does ot tonduct when reverge  biaged -
put zerer diodes vove O -qood Conduckion when Teverse loinsed

Wihern  fosnvand  Hoced oty chonackeristics owe just  those of
ordinary dicde

Ty veverce bing o % the veveise biag is inGeaged , ok o
porticulor voltege T stards condudking Weawily - Tris voltage s

Colled  Preak down Noltage . The zener diode is ot ‘nmmcdioi‘t"_ﬂlj
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bent just becouse 1t hos tntoed tre  boveax dovine YEGion .
i wanky used i vokage  pequlotore .

Procedure :-

A) Fovard Rigg .

1 (onneckions ore wade ow per the  Craut diagiam.

2 Tre vequloted  power Supply  voltage i increaged Skeps -

2 W forwand  curvent (1p) ond trhe fomord votage (vg) ond
Oosewed ond  ther vwoled o the  tobulon foam

4 A qrogh is plotted between Faword  CGurent (Tg) on X- OIS
ond Yne towand voltage (vg) on Y-owis -

B) Reverse Bins -

4. Connections e ™Mode O Per e Cifcuil diogrovn

2 Switdn on tne powey .W” nmd. ncveace  the npuk W\’mcaf
(Supply voltage )i stcps of AN

3 The Reverse Cuvrent (1) ond Wre Reverse Voltoge (V¢ owe

obsewved ord then moled in the  tobudor form

4 A quaph s plotted  between  Reverse Current (Ty) on X-owis

e

ond the  Reverse Voltage (v¢) on “owis.
Result i- The foavord omd ey chovackeristicy, of e

zeney diode how been plotted:
The breakdown voltoge of the zemer diode =-3.33 V.

(G 9 3 Aren
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Holt  Wove Rectitier Wit Avd Withowt  Filtey

Aim - 10 EXOMINe  the '\nput ard owk pud  woyelorms, of hall

wave veclifiey Waing withowt ond with eilter ond  alio coleudote

s vipple foctor
Appovabus  Requayed -

E‘kfﬂ DEIHP’&UT‘. St | El:ir\q:_f h'.'l_umhir h_al'i_l thuj |
kS Requlated f_}ow'ei _Supp'l\d (o-30) v { 4
2 _ninrj..g IN4007 | - 3 '
| 3. _ :ﬁ'unginﬁ;.r_ | B D-\aVv - ‘ _j ]
4- | Decads Revistor 8oy F
L | Cm;mw B 1 100 _p,'F o m _1. N T
S —_— =
'_E"_. _CE;D o R _. | -
| 3. | DBreod board ond, Cmneg;ina Wires B ]
Treon 2- = o

e 15 gupphfl S opphied ot the npuk 5 Onby  posicive
Half cycle appears across the food . whereot, the neqplive
Half Cycle is  suppressed. -

During  Positive Hol{ ftlt’tj obAhe input voltage , the
dode p ts n forward pos and  curvent Flowe  thiough
e foad vesistor Ry . VWend the Current producs  on

ick which hox
Output-  Voltage —0Cross e lood wesistey ¥, .,
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the same chape ow the wve holf cycle of the nput voltage .

Dm.r\ﬂ the  reqative hall Cycle ol the inpub VOWory |
s no curvent  thaougly

the divde s Yeverse biased ond thee
the load resitm Ry . o the voltage owoss Ry (& Ze0:
Te et vesulk i thob ondyy the V€ holt f'-jr,lx

of the Input voltoge APPATs ocoss  te fLood-

Procedure -

A) Without Filter -

1. Conmectiore ove winde o per the ciweudl é&mqmm-

2. Switch ON the tvonstormey ond CRO:

3 Vary the lood wsitance @, and motedown the value
ot Ve, ond  Fnd  the value of Tippe Fochoy

A Meosure the nput at s:c.u.nde termnol b tonsfoymer
ond output across load” resistance Ru-

5 Plot the  Input and Ouput woweforms  on qaph  shetk -

B) wlith Filter -

1. Comeckions  ove made o8 por the cacdt diogram
2. Satth ON  the hongtorme and  CRO-

3 Nany the lood vesitone Ry ond wotedown e

valur oF Vm and frlh:IL__Hmt valwe of wpple fackor -

4 Measure the inpub ob Efmhdand tervinol  of  wonsformey

|
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and owput  ocross load  resittance  Pu
6 Plot Yhe Trput and Culpwt wowelorms O G‘.“f‘-?“‘ Sheck

Result -
The nput ond  oulput wovelors OF  olb  wave veckiher ore

measured,  wsing without and  wath - ke ond olso

colculated Tes  TiPple foctos -
The nipple  fockor o holf wowe rechifiey  using withoul tter

s A ,
e TipPle tackoy OF hall wove veckfiey using ity HWT
s O2.
——l
L
i £ ‘-,."35"-.}& .
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Obseyvationy -

o) Withoud Filter

| Load - ) e [y =
'}_g ¥Piihlanae Udu: LI Y T ?= '
5 eP, (0) (volks) ™ 2 ﬂ]t]ﬂ
2- 100 -4 X10 __‘14'5 1 4 .
3 200 \* & XI0 R+ 09 2 . i
4. | 500 =T A10 5.4 2R Lk
1) whth Filler .
L pad |
- | yesstane Vi, Vace-0 Vac=V -m;'_"ﬂ Vimy= Suen TIl = l"'._"l"_“
S g | cow | ) a6, ™
-
2. 's) n 3 35 C86 D-2A |
%> 100 12 =} £h ?'Eq 0-3pR _l
3 ROU % 1) a5 43 0-334 I
4 1000 13 P 0 346 20385 |
,:'_j Mmguﬁncﬂ wawve lorms -
B Tupe Tineperiod Amplitude
Trput: Wove formd ax5= 20 millj sec | YAY0 L39 |
oulpud Wovedorrny without £ilker | 06X =g
| Outpud Wavelom with £t ] |
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e
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Full Wave Reckifier Witn ond  Without Filter.

___-___——-"-——:_-___—-

A - To examine e Yt ond output  woveSors ot

full wove vedifier using  without ond With titey ond oSO
coleuloke g Tipple  foctor

#ﬂlpmm&:us Required :-

AR ﬂesu-.phm i ‘Rmr'qtf Nurtber /Nolus Quontity
'Lj_ R-:qulnh’d Fﬂwf:r Sulpbj - (0-30)V . !
2. | Diode . 1M4um 3
B T T
4| Decade fesisorce P | s

5. | Capacitor g 00 MF A

gs;'cm} | A

| 3. | Q;readiimid* ,_-;W;L Cﬂnw:ch?q 'mrfs
Theony -

When  AC Supply s appied ot the Rt , cupt appey
acoss e lood for ot the 5 oF input-

Dwing  puositive  holf ache of  secondary voltage  the
dode D\ 1 fomord biased ond Ds s veverse  biaked -
W. the diode D, conducts ond curvent Flows thyough
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doad vesstonce R, .

Qm-mg neqebive  llf Cycle of S.frir:lﬂdﬂﬂd voltage |

the diode D, becomes Sosword biased ond D,
Teverse biased. - Now ™5 Conducts ond  curyent  lows
thicugh  foad Teslstor R, the Some diveckion . There
‘s a cortinupus cnrent flow  tough e Jood  vesistoy
Ru, dwing the Yot be half cydes ond will get
unidivectional cu'lj_;ﬂl-

A FullWove Reckitier ollows uridivectional, corvend
o the .Enﬁr:i- during the entive 3¢0" deqrees of #ne
nput  signal -
Procedure -

1A Witkowt Fiver :-
1. Cormeckions  owe Mpﬁ the  Circuit dogram.

- Switth on e tondowmier and CRo.

2- Ny the load fesistance R, and wote wn tne
value of Ve ond  find e mhlx_g,-o{# ripple  doctor -

4 Measure tne input o %fﬂuﬂdﬁhﬂ tervinal  of
Liangfomer and output atrose lood termingl R, .

5: Plot the Tnput ond Oulpud  waveformsg  on qoph sheet -
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f"'3 TB} With  Filtey ¢-
hﬂf A+ Conneckions  are vode o per the arcat dagram
< Setch on the torsfovmer and  CRO
3. VoY ‘the load vesiclonce R. ond wotedown tne volue
Of Nmy @nd  find the volue of vipple fodor -
4. Meawre the nput ot Scmrﬂmrq woreol, oF  dronsformer

i and 'D"J-*P'J-t ®cvoss  lood resiskonice Ro-
Lhl 8. Plot the Trput ond  Outpul wovelorme, o Groph Shect

C Result 3-
e input ond  outpwl  waveforms  oF full wave veckfier one

& ut ond  With fiter ond olso  colculated

L meosured HE:'LT‘(a Wi
i ks vipple 4
; | Tre vipple foctor of full wove vechifier using without Sy
ic 048
- The vipple doctor of Jull wawe vechiiey Wsng with  $iltes

e 0-9% /

#

b 1ol I 2ok
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Iﬂp.xk and  Oudput C’rw:::r'tlzfna‘tu:s of Twansistor _in.
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