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SUT 2.5 nsvgaungivedialen
i : Robert Boylestad and Lousis Nashelsky. Electronic Devices And Circuit Theory,

Seventh Edition: New Jersey. Prentice Hall
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fia : Robert Boylestad and Lousis Nashelsky. Electronic Devices And Circuit Theory,

Seventh Edition: New Jersey. Prentice Hall
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JUN 2.7 nsminsvihuvesialen
i1 : Robert Boylestad and Lousis Nashelsky. Electronic Devices And Circuit Theory,

Seventh Edition: New Jersey. Prentice Hall
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nsmAnanTRvatialon

(Diode characteristic)
VEUFURE

%angent line)

gan3ulnms

Q-point

(dc Operation)

SUN 2.8 nMsmeanusumunislnihnssuaadurasialon
fia : Robert Boylestad and Lousis Nashelsky. Electronic Devices And Circuit Theory,

Seventh Edition: New Jersey. Prentice Hall
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111 : Robert Boylestad and Lousis Nashelsky. Electronic Devices And Circuit Theory,

Seventh Edition: New Jersey. Prentice Hall
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Vegy 88 Ausduludanduaagaiiindunnleidaveslnadu dallaiiunang
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eaifudn PIv Ailalemvihaulalaglaiis 1wy dwm3u 1ING001 Winfu 50 V uag 1N400T Wiy
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Vi vanefs ausasulinsdludandugeaniilalonnulalaglaiis

Vasy e enusssuludanduasandlalldifntunnladalnady Tasilelonsulduas
ulalaglaing

lo e Anszuandegsgairiiulaleniloldsulusansa

o VN8R ANNTERAZIER (NSeanselyn) Wmé"mlué’amﬁihiLﬁmﬂimﬁa%ﬂﬂam

anunsavhaulalagldis uansdsgud 2.10 aueamgiiiunnsisiudaus 25°C - 175°C

1599 2.1 wansrgegaitalennule

MAXIMUM RATINGS

Rating Symbol | TN4001 | 1N4002 | TN4003 | THA004 | THAD0S | 1HADDE | TN400T | Unit
tPaak Repslitive Reverss Vollage ViaRM 50 100 200 400 &S00 800 1000 W
Working Peak Reverse Vollage Vinam
DE Blocking Voltage VR
tMon-Ropatithve Peak Raverse Voltage VRsM &0 120 240 480 720 1000 1200 v
(haltwawe, single phasa, &0 Hz)
tRMS Reverse Voltage VRAMS] 35 70 140 2BO 420 580 700 W
taverage Rectiliod Forward Curnrant g 1.0 A

(single phase, resistive kad,
BOHZ, Ty = T5°C)

thon- Regaditive Paak Surge Curment lesm 30 (for 1 cycla) A
(surge applied at rated lodd conditions)

Oparating and Storags Juncion Ta -85 10 +175 L=
Tempearabune Ftungu T,’l,‘i

50
<
> 40
w
Ve
o
2
o
w 30
[U]
=
» "~
2 ™
‘é 20 "-.._‘\\
o
& \\
(T T~
% 10 Tl
o

= 8,3ms Single half sine-wave
£ o [
1.0 10 100

NUMBER OF CYCLES AT 60 Hz

JUN 2.10 JULARINTEUA |rgy NIRUNONTIRANGTY
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F91 NIFNATIEN9RTBENNTOTNE (S3aw 3105-1003)

M3°99 2.2 Aasantanilnivedlalen

Rating Symbol Typ Max Unit
Maximum Instantaneous Forward Voltage Drop, (i = 1.0 Amp, T = 25°C) VE 0.93 14 \
Maximum Full-Cycle Average Forward Voltage Drop, (lg = 1.0 Amp, T; = 75°C, 1 inch leads) VE@ay) - 0.8 \
Maximum Reverse Current (rated DC voltage) Ig uA
(T, =25°C) 0.05 10
(T, =100°C) 1.0 50

Maximum Full-Cycle Average Reverse Current, (I = 1.0 Amp, Ty = 75°C, 1 inch leads) IrAv) - 30 uA

< —

— 10 Pt

= v

z ¥

14

14
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9 /

< 1.0 v

= 7/

& /

(@]

I /

2]

= /

UZJ 0.1 /

i

z 7 I

z f

<

b / T, = 25°C

=z Pulse Width = 300us

i / 2% Duty Cycle
- | | |
0.01
0.6 0.8 1.0 1.2 14 16

Aavantanalninveslaloniid
= i o ] Yo o = =i a o
Ve minefis Ausatuanaseulalonvazlasuludansainssua I = 1 A Nigaumgil 25°C

Anuduiusvaanseualudanss |- Nlvaiulalonnazusenu Ve ianaseulaloauanslugy

2.11

POLARITY INDICATOR
OPTIONAL AS NEEDED
(SEE STYLES)

Vg, INSTANTANEOUS FORWARD VOLTAGE (V)

JUN 2.11 wamaanuduiusuas Ve uag I

A

ooy
T

-

o

ALY

sasnasantunisiaentalenldldauisad

NOTES:
DIMENSIONING AND TOLERANGING PER ANSI

1.

[0 (AR

¥14.5M, 1982.

DIMENSION.

. CONTROLLING DIMENSION: INCH.

. ALL RULES AND NOTES ASSOCIATED WITH
JEDEC DO-41 OUTLINE SHALL APPLY

. POLARITY DENOTED BY CATHODE BAND.

. LEAD DIAMETER NOT CONTROLLED WITHIN F

INC

HES

MILLIMETERS |

MIN
0.161

MAX
0.205

MIN

4.10

MAX
5.20

0.079

0.106

2.00

2.70

0.028

0.034

0.71

0.86

0.050

1.27

A |mo|m>

1.000

25.40

JUN 2.12 uanstoyanienavasialon
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JUN 2.13 dyayraudunauaziasivieuseaudyaiu

. T
91M19353U7 2.13 lalealasuludanse lalensgluaniiz “On” sewinedisian 0 - =

2

anansndswiasiisuedanun 2.14 Wisuiiieulalen Short Circuit Wunaly Vo = 0 V

1 a1 Y

A1 Time Constant (T = RC) azdiAtssuiniilasainlalen Short Circuit vinliAAMLAIUNILY
fiAtlesann Fearanuimumuitladuaimnudumuvesaedygavinty fsaunUdines

15U gluiuiuasiiusiugagavindudygyadunn v

o I

gﬂﬁ 2.14 Wssuisulalam Short Circuit

WLLONUTU WA | INedumalaazliamsn

57



Diodes and Circuits
PNASUTZNOUNNSLIEU 397 TAAIEIsasBEnmsedind (sWaiun 3105-1003)

Q)

l

IC
i 5

U7 2.15 Wisuileulelen Open Circuit

'
A o a 1

LUDEAR LD UNATINAU

o

Joutnanlalanagluaniie “Off” 1W3suiaiieu Open Circuit

a

Aauanslugun 2.15 wsaiuinnAseu R ADUSIRULEIANA Vo BIALYINAULTIAUIINBUNALAE

LSIPUNANUNTBSIINAY Tud95EINelAIaIAsh Time Constant (T = RC) azilAnunn

namsmeUszguesendnosazlding 5T dannniivasnan g T
910 Kirchhoff’s Voltage Law Wfawen Vo
-V-V-vg =0
Vo =-V-V

Vo =-2V

+V

¥

-V

~Y

N~

g‘U‘ﬁ' 2.16 Lmﬁwmmmw%Lﬂﬁauisﬁuﬁmmm
i1 : Robert Boylestad and Lousis Nashelsky. Electronic Devices And Circuit Theory,

Seventh Edition: New Jersey. Prentice Hall
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C=1uF
G /|
o ° o
10V L [l T
f=1,000 Hz
0 |t ot ot Tt D
Z § R Vo
d 100 k{2
—5vV
-20 V _ - _
T O @ O
(n) doyaauBunmveeRsUAsuTEA UM (v) MITUABUTZAUA Y0

[y

JUN 2.17 1asildeuseaudayayol

A288197 2.4 1NFUN 2.17 JWAMTIAULDIANA Vo

Y

ad o Y] a a =~ v & | @
29N ANAYUIUBUNALAIIUND 1,000 Hz A3UULIAT 1 AULIANINY 1 msS Lhae ﬁ]qﬂgﬂﬁﬂﬁli

A q

NTIATIEAIETUAUTYINIAT -1, Vosdayayradunedslalenagluaniie “On” Wisuiaiiou

1alen Short Circuit Wan9AIzUT 2.18 W39 Vo NRBusIsumNAsaN R FadAsintu 5 V dudu

W5IRUNWIAIN AN ELENSa

C=1uF
o | ° o
- +
ve T

D

V;=20V § R Vo
L 100 kC2

—5V

o 1— ® o)

sU#t 2.18 lelenegluaniiy “On” wWisuwaileulalen Short Circuit

970 Kirchhoff’s Voltage Law 2161

~20V +Ve-5V =0
Ve =20V +5V
Ve o =25V

dmutiaam t-t; vesdyguBunalalensgluaniy “Off” LanRsTiguIAYs

o q

AUFUN 2.19 Wunalrisssulninnszuanss 5 V bidluaseaas
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Ve
|
o | I * ?\
- 25V +
D
R
10V v
i § 100kQ
:5 vV
5 . 5

-

Ut 2.19 lalemeglluanig “Off”

910 Kirchhoff’s Voltage Law 9161

10V +25V-Vq =0
Vo =10V +25V
\/O :35\/

AIaAsil Time Constant (T = RC) ¥9sMsA8UszvasnU1Bines
T = RC
= (100 k) (0.1 pF)
=0.01s

=10 ms

natun1sAgdsey 5T = 5 (10ms) = 50 ms aF3a158MI t-t; DAwawvinfiu
0.5 ms AtuffupUBnesasnuinwssiuwssiulile nadnsvueasazwaninIgun 2.20
WINRgNAEUTEAUN 30 V

AV A Vo

10V .

of ] | t t t 30V

20V | | | _
0 t, t, ts t, t

JUN 2.20 evinmgnildeusedun 30 V
111 - Robert Boylestad and Lousis Nashelsky. Electronic Devices And Circuit Theory,

Seventh Edition: New Jersey. Prentice Hall
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2.3 299slalendngundudnyayias (Clippers Circuit)

NMeasNguRl 2.21 hinsasdaguaduiidnuazasvihaude dagudyanuideudi
1 Iﬁmﬁagﬂﬂﬁuiueiaumaqé’ﬁycymﬂszLLﬁﬁﬁUT@ﬂIﬁlﬂIamﬁmgﬂﬂﬁu Toyayrauevinmduegiu
msviesasvesialen 1s9singUaduiinIsensasey 2 vl Téun

2.3.1 ’Nﬁ]iﬁm'gﬂﬂﬁmwuawﬂiu (Series Clippers Circuit)

232 Nﬁ]sé’mgﬂﬂ?ﬁlmwmmu (Parallel Clippers Circuit)

MsviesasngUaduLUuaynuselaleneynsufunIiuLInanuasN1He 1993

AnsuARuLUUTWILAZde lalenruUiUANNAUNILIAN

2.3.1 Nﬂﬁéf@gﬂﬂﬁ'ml,wwﬂim (Series Clippers Circuit)

V; D \%
A ! A°
ny 0 > Y,
+
o T Tt RSVe o T "t
— v, —
2 2
Vy - ) Vy
(n) doyayraudumns () wvsdngUnauwuulalonaynsy (P) doyey10us0 9N

JUN 2.21 rasdingumdunuulalonaunsy

195ARFUARULULBYNTUAEHldNwzN1TARIRTIngdelalonsunsufuAINAIUNIY

Inan fauaniniseeasiugun 2.21 (v) Hnwugn1sinenueesees Al

A o

ledyarugundudndeu (Square Wave) Tuasslafiauindeudinindunnvesians
lalem D, lasuwsenuludansevilimiianssualuaniulalon D, way HIUANAIUNIY R,
gy AARTUANATENAUAIUNIU R, wilausuaaunlouidiun A Lilagunduiiuiy

1Y) ' a X = A A o o 9 v ) ] Y
LsaiuanAsTeN R Aziiudu war WejUaaundeudunanasilviussiunnased R anadn
wandlusui 2.21 (A) Tugesdlufaaudeudeudisnidunn (V) lalea D, aelasuusediu

ludanqurililaidinszualvarulaleaussdunnasen R, wiiuaudgaaslaguaduiendng (Vo)

a

ﬁqgﬂ‘m 2.21 (p)

V=5V D,
- +
¥ o I | I O
+V 20V + +
ol T TV, R Vo
2
RV
o o)

JUN 2.22 vasdngundunuulaloneunsuniuvasiglings
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NN 2.22 2asdngurdunuulalensunsuifiunasdelninnssuansaiudumn

wazsoaunsuiulalenmeloguaauyinssluiavintdeudilunarsmesnudunnainsadeu

£%
Y v A

=) =
19asSeuiieula dall

V=5V D,
o '||||+ o
+ +
V; R. Vo
o o

a

JUN 2.23 1asleuiisuiiledeudyaadunn (v) ludiesdaiaun

JUN 2.23 lalealuaniiz “On” laleawSeuiaiion Short Circuit agmALTIiUN

(%
v

LD1ANH A3l

Vo  =V+V .25

dieleudygaBunn (v) ludnaidluiaau lalenavedluanie “Off” wWivuiailou

T o q

[

Open Circuit lifinszualvasiulalon Ip= 0 mA meussRuewNe fail

Vo =0V 2.6

V=5V

Dy
o—[I[f—o—o—t

Vo
3 Vi45V=20V+5V=25V

+0

+V

Vo=0V+5V=5V

Vi § R Vo 5 = >

Vo=-5V+5V=0V

Vy

o . o
JUN 2.24 3UdQ0eYInAveeNRsingUARY

dedyaadunsdowdnndudunisligiaauiibilalen D, losunssiuludanduih
Tilalon D, Lithnszua Felifiussdunnasouiinnudiuniu R 3uiliussiuevinsdueue

Taddauandluguin gu 2.24
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+0
1t

O ® O

JUN 2.25 19sdingunausuulalonaunsuniuvasdielings

1n3UN 2.25 lalealasuludanduainunasinglnse (v) Weleudmyaiubunn (V)

Tugrnidloifavinidvuausatuninndussivainunasdiglinse (v) agilvlalenagegly

£
[
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591 Vo Aaussiunnnasausyrinalalan D, waskswulniinssuanss 4 v lildussquiinn
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N
<
y

|
0 T Tt

2

JUN 2.32 SUAYQIeRNRYRNRTARTUATUYRINATAUTUN 2.30
i1 : Robert Boylestad and Lousis Nashelsky. Electronic Devices And Circuit Theory,

Seventh Edition: New Jersey. Prentice Hall
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2.4 399INIUTIAY
F9INITIAY Ao 2asiLL TR uNTa U BuNmve TSR UAINNABINS
WU 2 W1 3 wag 4 i

2.8.1 2995399 2 Wi ¥Tinr3eAAu (Half Wave Voltage Double
G
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D, C

Ve Vim

JU 2.33 2995M3U39AU 2 Wi vlian3enau
i1 : Robert Boylestad and Lousis Nashelsky. Electronic Devices And Circuit Theory,

Seventh Edition: New Jersey. Prentice Hall
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deloudya alwvnssaauainndeudasiis@nuinagiilinlalon D, Winseud way
lalon D, ladthnszuavinliminuidmes C; 1iuuszqld wazdiusadunnasen C; windu v,
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JUN 2.34 naanmsUeudyradninssaduanuliewdasae@nuin
#ia : Robert Boylestad and Lousis Nashelsky. Electronic Devices And Circuit Theory,

Seventh Edition: New Jersey. Prentice Hall
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JUN 2.35 naannisUeudyadninssaduanudiewdasis@nay

#ia : Robert Boylestad and Lousis Nashelsky. Electronic Devices And Circuit Theory,

Seventh Edition: New Jersey. Prentice Hall
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MRS UANATEN C, LHa1n

V= Ve + Ve =0
V- Vi + Ve =0
Voo o =Vt Vi
Ve, =2V,

dedyaatisuintowdiundnasmis lalan D, ngathnssua al@mes C, azme
Ussgrulnan drliiluandevunuiua1ii@nes C, asinlia1u@wes C; lussiunnasey
1 [ a [ a £ 1 | (v Y 1 d' 6 ] ¥
WUV, wagrUn@imes C, dussduanasouwindu 2V, ddlluanuisdeie1innagyinli
wssAunnAsaNAIUITwes C, anasluriaiainssleiauin wazaudwes C, aznuuseqln
Tndausenude 2V, Tudiddoiaay waslalenunaziiluiaasaslasuusenuludandu (Peak
Inverse Voltage ; PIV) winAu 2V,,

2.8.2 2995398 2 wh silafiuadu (Full Wave Voltage Double)

JUT 2.37 29a5n3usaniu 2 wih silaufiuniu
i1 : Robert Boylestad and Lousis Nashelsky. Electronic Devices And Circuit Theory,

Seventh Edition: New Jersey. Prentice Hall
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#ia : Robert Boylestad and Lousis Nashelsky. Electronic Devices And Circuit Theory,

Seventh Edition: New Jersey. Prentice Hall
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JUN 2.39 naanmsUeudyadninssaduanuliowdasiednay
i1 : Robert Boylestad and Lousis Nashelsky. Electronic Devices And Circuit Theory,

Seventh Edition: New Jersey. Prentice Hall
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JUN 2.41 2995MAUTIAY 3 i1 Uag 4 1
a1 : Robert Boylestad and Lousis Nashelsky. Electronic Devices And Circuit Theory,

Seventh Edition: New Jersey. Prentice Hall
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911307 2.41 1Wursasniussdiu 3 W uay 4 wih FeRRmLN191N993299 TN IUT Y 2
wih vineTendu Tngdeliindaudnefuazlaloaninueinnersazyinlidursasm
WS 5, 6 3o 7 wihldanudesns aunsaesunensvnamlasd
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dleteudyaalvinnssaduannuiewdarsaluiavingisdaun lalen D, thnseua
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Wi 2V, wasiletloudganaliiinnsraduannuenvasnssleiaautlowdiun iunald
lalan D, wag Dy wioufudinU1@mes C; meuseaniulalen D, WV C, Fazdvunnusas

g9an 2V,
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Y

MNUULTIAUNRNATON C, AD 2V,  WSIAUnNATeN C; wag C; SIUAUAD 3V, Way
o A ' o A ! ) Y AW Y}
wsaRuUNANATaN C, way C, SHUAUAB 4V, laloaumazfllui9asaesdonsinIsnuwsInuvMe

lasuludanau 2V,

2.5 29951389n52ud (Rectifier Circuits)

v A

o 6 ¥ o & a = o 4 [ ¥
nsinlalenunyszanaldanurinduiassensewaiauddgiisdewihaudila

welanunsaiilvldnuldegsgndesnaziinnumunzan 3nsaslaleasenseuaduniansn

Msraznuluisasuvasielninssuanss Awandlugun 2.42

pilawlad

995138aNszLE | [299snses HIIINY v
Vac v oo van AC
FEAULTIAUY

JUT 2.42 vdenlnevunsuvesunastiliinssuanss

ns3eensruaduiinisidsunsssulniinnssuaadulm dunssiulnfiinssuanss
TngldlalendugunsallumsvimiihilunmaFenseualiin . weelalondauautinidnvue
Tifudadu vazseulinseualwihlwanulefamaior 199s5senszuaninisldauauise
wdsoenldfussd

2.5.1 'miﬁmnimt,at,l,uuﬁqﬂ?{u (Half Wave Rectifier Circuit)

252 9s5ueanssuauuuiiuedy  sdeldndeulasnuuiiwudmesuny  (Center

Tapped Full Wave Rectifier Circuit)
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2.5.3 19951389NTERALUULALAAY LUUUSAY (Full Wave Bridge Rectifier Circuit)

2.5.1 29951389n 58 UALUUASIAAY (Half Wave Rectifier Circuit)

29933 9nTTUALUUATIAAY dzdinusasulnaduiideuduneenluaimilsenaifuai
UInvideRiay uduin1sdnisasialen 1agldviuelon (K) seniednn nieviuelun (A) oon
W0 29a33senszuaadldlaleafissiauielunaminu asdsnszuanuuialflunsesd
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2.5.1.1 ANSVINUVDINAT

mﬂgﬂﬁ 2.43 1HU9951389N SELALUUAS IR AT s TidnwaIE ST et
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inlimnugrumuniglulaleniiaianudiusilssuaiiouaindnorsasinnssualnaniu
Talon WaAINEIUNIY R, IAALSITUANATENT R, mml,iqé’uﬁi’]awfﬁ’wmﬁaLLaﬂﬂugﬂﬁ 2.44
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o
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2.5.1.2 NMIMIANLRALLTIAUDWINA

INFUAIULWINAENTAMALRREYDTIRULARIFUN 2.45
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L &t

JUN 2.45 JUARULEAY

Y 9

A 1% ¢ = A A
ﬁ]’]ﬂgﬂﬂau‘Vl'Nﬂ’]uL@WV]WG]GUEN'NR]iLiENﬂigLLﬁLLUUﬂi\‘IﬂﬁUIHEUW 2.45

ausaAnaunlasUaiu emaasveassiuliihnssansmaeding (Vg tanadl

vdc = Vav
1 Tt
S
21t 0
1

=— J:T(Vmsime)de

27T

Vo, L
=—|-cos 0
27T 0
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=—[-1(-1) - (-1)]

2T

Vim

27T

Ve  =0318V, 2.7
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AR89 2.6 WANIUMAMITIIU Ve INNATEN R Aauandlugui 2.46
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220V O—g o
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Ve o =0318V,
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Vy  =5.724V nay

252 7239958ansehavuutfunay vdalansiawlasuuiliwudmasuny (Center
Tapped Full Wave Rectifier Circuit)
a = a a v v ~ & & ] a
9L TLINTEHABUULANARUINA LGB wUa UL MBS kN L UUNITTINLD1I9DTE3 89
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=
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220V O
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JUT 2.47 299si3eanseuasuuifuniusinldvdowUasdigudinasuny

AAAN

>
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2.5.2.1 MIMNUTDIINAT
N1591UYBRTAERTUFUN 2.9 Watuseiuyiensslaiauindindiums A

avsibibalen D, nsuludanssyililalen D, thnseud dnseualvaniulalen D, waylvanu
fdunuluan R vihbidnussiunnaseulnanduasdlaiavinasdidussiuaanveguaiiy
WA V,,
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N
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<
O
1
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JUN 2.50 mevinulutislefiaau

IN3UN 2.50 useruyeasslaiaauitian inlvdsumns A Wuau wasisuwmia
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1 < dl’ a a0 (v} d' 1 v} 1 d" a 1
asoulvandunitloifaviniAussiugeanvassuadumintu v, wavlutisaIaleiiadeun
lalen D, war D, awvhausieiliesiuly nsuadueminasewaiuinliinguaduseanseua
@ A o
LUULANARUT L AER
2.5.2.2 NMSAIALSIAURNDY

=

ANRAULIIFUAT (DC Average Voltage) dusunsasiseenseuawuudunauyinly

1
[

yalanUastwunmasenuIadnned
Ve =2(0318V,)

Ve o =0.636V, 2.8
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Ve =318V Aay

5.3 2995589nsTLALUUIANAAUTTIaUSAY (Full Wave Bridge Rectifier Circuit)
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>
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2.5.3.2 NMIAIALSIANURNDY
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Ve  =0.636V,, 2.9
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LUUEINIAR
LUURNTRNUL89 2 lalan waz9asiganu

(Diodes and Circuits)

ANEe meumabiauysaluazgndes THaawhuuulnin 20 Ul (Axuuwiy 8 Azuuw)

1. R WINmAIANLAUIIUN Ul sewanse 91n3UR 1 nsminmsviauvedlalen e

1.11p=5mA
1.2 o= 20 mA
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—0——/— 1 MA . ’
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