& ylod gy

(0 S g 310 59 39

o Saip 7SI ol 5 SIS 5 85 Cand [ 5 338 oSS 51 el i S 550
Golodas Slahad 0,15 4l gao50 010 (pei Sloas sld 0 gapo Jlows Kl ooyl 04d o
0138 5olanss polie i50elS ol by wialh ol o S35 (5 o 5 S5
a5 oS s 99 (alidyy dod slroasS JyuS ys Jlo ln el sads Ik
oslaiwl 050 Olakad ylosBlo 0)by0 Jad (pl )0 05d oo oolain] Sie Sig iSIl sl o 5l ablas>
1S oo Gon Sledbl sladS 5l ol 05l Cassdy Kgk> 5 (8 Slasine ( Sare Sy xSl o
Sy Zales ) o sn 518 Gialejl 0,50 5yl38lccts 5 (gl 5 Dysodr |y 60 s iz (izeen

2,5 ey 2l 1) (i SGig 2SIl (602 0390



V‘S};GQ»‘,

Wu&igﬁﬂ‘@ééﬁ.’ojgﬁ“b

:lod ¥ S8 Jlo BT

)13 3525 ¥ Sy (2lidgy 03,5 3b5 L oS lp 2la g, 4 @

O3S (o0 sl (29t e 5 (Bl 5390 y93 45> @

oS (0, oolol a4z Sslegil gla 5L @

Caiin SisiSUl labad ol Lo 5SS 55l @

09800 JFS 48s Jaio laoyss YL sl @

LT jas amsti 13 w05 Sl o5 1 a5 (GalS S o o 0ulS Joles o sinio S 2SIl clabad
Gobj slagl,> 9 cds i aix sgax U ol slasldy s (o8 lakad ol 51 S5 ol SYsb
5 rebliios xSl slaaly gz Slakad (nl I aS Jog 5 @l olyy ce s b |y el i wizr 990
Solie azd o 8oles o Jlo laisle (6 S ol axly cpl jo aile w005 b o s jeSLLS
b gon)l5 slajlae 51 (B (wizmen 5B o0 03l 20 (Saio S Sl Jolate Slakad 355
Slakd b 60,45 055 iz bl )3 oS oo SalejT )38 5 (6 l38lp 5 Sypoal; Dkl
o Sl 5 tblags 5 aies) OIS Cole, IS alowl ol e pla 1o oS e |yl | nis Saig 5]
SR Az 990 Wb I sl 5o 55 e85 s daoliliws (el SIS ule) (o895 15 wiile (B 2
DS

9 5Skoss foiti! - [

ol 5 b Grio g 5SI (50 9,415 039 9 S 5 5 Ilol
B i 325 50 41 i




Wl o g N0y 1oy s

33590 SNimed g 1t oo V! [
o5 S~ opSiaglinl - oo - 430 e - ol - Seig SN L 5 apac S
Lfi"'ﬂ)"ﬂ‘ Slalad WL\.A o — J.g‘)d_ OAMS&SL’ 0‘5.9_ d)lsm;d JJLM)S— WL.A )‘)B‘r:).:_ 4;[)‘)
OTSUBUSIESTS

ol o] oy del a0 oyl olaws g Sljuges (8 Slasiin

(20 S gy OlakaS (B y20 VY
Sig Sl yolie 5l slacgame 4 b yginn i sl )0 pogie 4 Slgy aslS G (Thyristor) s 5
o (SS9 S oS S asile 5 wig)e0 e Dpa8 S5 slajlhe ;0 a5 358 e AU (solades
iz o> ol slab,m g cdg e 050 b ol slajldy aciwe (ol jolie pl 51 &0 0uS oo
o, SLuS (s Loy 5 45 ol 0 s £9050 (al WS Jog 5 B by s ps L) el o
Jr5S oSS s ysise 590 S5 ln yolie (nl Wgd 00 S 4y it )3 (SilSleg xSl sladd
ooliiul 8590 09,08 w> )3 £95 (nl I (hleg 5 (lids; gt (508 5 (Sl slagll sles
S5l 005 J S gy (FLD) 43 oz 3520 siile JlalS ey Jab () 5 35,5 oo 3
wslite 5l b Uy LB b aw yate L SUIs (LA SCR) ,s L J,5 s SCR (SCR)
Slail G gt 515 o (UIT) Jlasl S5 g 315 (DIAC) Golie )b, 9530 b SLs (TRIAC)
w2105 o0 PUT) (65,40l 5 L

FLD b Four Layer Diode 4¥ jlg> 9g20 Y=V’

(Silicon universal Switch) SuS L (Shockley Diode) JSLs 5400 pb 4y el 1) Y jla> 00

&
- " S sl Jaore laogs aiile Y le> slasgo
P Slaislo YOV Gl S8 o aites WS 5y g Wl
1— N olas LSLs agrs oles VoVo & US40 g Jbiws S
P Ll 00l o0ls
N FLD o920 Jolralae
® = | = I, PN Jlasl o ol o (FLD) a¥ ez 5400 50
- i llae Y ez 050 1 (d )5 S 5 000 SO Jolrs

ol 08l co puds PN Jlas! a0 VY IS
FLD sl (& w5 plasdlo (A 5,5 aw 5l oolawl L FLD sogs Jolas Slow cus

NPT A - - JUPTe
FLD sloj g i 55 oyleisb Vo) JSC



Dy D D3

Ae—  — 0 — 1 —eK

FLD (59430 Jolro sl YoV i 3920 S Joleo PN Jlail 2 VY JsCio

G ol WGl g caie cdad a4 T (el pds Sl & s Yl vg0 S 4 5ty Jlasl
S 9 - - ? RRO Pl b DR PRS0 92 RO
Maol bylpl pl jo el Jog 5L Ao lad

A D D D K o _
*.I_ h..z, "? Loj el 518 3lge (bl o 4Y ke 3920 wus¥ (oo
% bl ;o DY g DY 50 g0 VF S8 @ axg L
U 255 50 518 Wlre Wbl o DY o500 ks g 3l
o - S e yee S50 3 it b,z daid el ol
™ Sl St b 4y 515 5 it i 4 T ST (o
Bdlg0 bl 53 4Y Loz o933 V—F S S 0920 s o b Mhasl s () s wed oy

Ko aze Lilpy ol 18 el Wbl o 4V
A Dy ) Dy K o Wbl ;o DY g DY 030 g0 cdasl 1 ol ;o V20

Pt *‘E W s <o el o sl 38lgn bl ;3 DY 390 ot 5
prdh s S e e i ol
U,
Gllke bl 39 Y ez Sge Vo JSb
: oS oo e e 5l (i3 Gl Lads Vo0 o VPSS po Jds 4z e :

IS o s | e Il 03l 15 Cillee b 3l el 5 oS olmoges Sl g 5 s

g g a5 WS o Joe Jog 0ulS aile Sloj 0930 :(FLD 0g90) au¥ ;e 0990 o w‘..\.b&(
FLD oSl glp (pizmen 0w (Vpre=FOrward Breakover Voltage) sélge cuuss 5t a0 ]
(Iy=Holding Current) oui,lagss ob,> 51 ol 51 ome ol b wile @lge Coloa cdl> o



B > Suig Sl 039 9 iy Juad

Oledbl a5 5 o | 1y 9 Vpre lade ails S
odls ouijle &> )15 lawgs Sledbl cpl i sl o
3 S’ 5wl FLD ccallies ol 53 2250
S 0930 diges iz VoF IS )0 08 o Jos

el oas ool lis

slealo; a4 anxlo b gwyo e glacels o
s |, FLD leMbol 5, digas o5 ccikie
5 Vere) @8lse oot slily puolie 5 a8

VSN IRCOUR YOS SN I { 1) PRV RV SRR P
Ak a5l olieST 5158 S LB o | A

Lo 0928 diges iy Y7 S

—— (Silicon Controlled Rectifier) SCR (5 ¢Sl o J oS b gy Yu¥

2)lse 5l el Dlakid (5B pny Sl Sy Sl oud SIS jlugeSy ¥ )loz Slab Gy 0
5 Sliad Wl ead Cont s e ey 23U, S8 bl Gl e SCRslas )8
A5 s oz w50l a8 wload asls 5 >hb WSCR (sl sla Jloys oy ol 1, 56 sans’ J s

S S8y @Vl Sl

S g T abl g0 pogdle a5 &iglss ol b ol WY o> 098 as PNPN 4V o> aalas SGSCR
0950 .l 00l 00ls L SCR slad § Jbiws )57 izl YOV G g call IS )0 .0,ls 55 euS 4l SO
S oo samlie VoA IS 40 1, SCR diges iz (5,0l IS 4 (Typical package) (sasai

SCR sl (&

SCR aigni Wiz (g diams Y A S0 SCR sles g Jbows ;5 pyloislio YoV JSCi

b 2
&

L 55 loss L (I



+.|!"|. & ‘_,’Jﬁla)lml.,wlr:ﬂSCRo)SlA.c—J:;@J)aLgl).—g
- F' - 5y sokbie opl sly a.‘.:»b asly slisl gogu= b ol
i P S5 gilhe |y o] Jlw S pleislor Gy e
L N A aile AlElas ass g 4 |, T g ols 5, VoA Gl
o V¥ g 4;"}*' P 3,5 s VA o S
Sl N
_[i{ __I:{ i Sz 3l Jolas Jlae VoA o JSS 4 az g
o ] 3590 3O 9 S s, YoVo IS 0 1, SCR
SCR 0292 hp w5 Lol VA S5 Jobe) lajgin il adinds) (S5
é )b 5 S Con 595 a9 S en b (SCR
g 40MS obay
il
N\ J

SCR (5 95t 355 Joleo sl s Jora Yoo JSCi

SsS cadlool 1) o e OIS g i |, SCR 140 5 189, slo gy ol

S plesed sbar g s 18 Blse Wbl o W @ ces |y T T WL SCR (0,8 (03, sl
51y aliee el wiz SCR o Sles jigy gupidd jghainds oS Juate ] <8 a0l 4 slailel, JUSw
S 0 5,8 Jelod 5 452 0550 Jes IS CIB

HBles 55 SCR 13,5 (o,
ol sslailely s SCR eus G yos  Se5 1dud

RPN TR RSN FO e AP JO N RCA [ SPE P [

L350 ¢
e



Wl o g N0y 1oy s

1zv@3w S5 lya! Jolye

|y e ki 331055 0 b s s 33005
WSS g5llel,

2N3897 | ‘t\ﬁ2 Soak H58le 5 b o 1) VINY S o 1Y
1 | D1 \ 4 V2 solazwl ,l5816 5 15 (SPST 4 PB _NO) slauls';|

< =12v 555

=3V sloal Sl 5> S Jog |, SY ol Y
.[ o9y oY LT el o bl SCR Wl 4 Wi

- SCR s 53 565 5 oY 5l 5)9e8 Ol S350 0
Do b Sl jais (WL 4 cos Wl 5Lg)

ShalosT loe Yo Ui

Caileion (Bl (r39) 0 l5a 5 955 o0 (9, red¥ LT oS wlad s 5 Jog slabioed (511, SV ol ¥
e 75 Sl jaiz SCR w50 5lls 5 oYl 5500 Ol

PER— mA \V /TR Vi
12V o 3w
 — LV -1
- ! 52 S 5l eolarul glray alys oo oS S 5 (gl
81 o1 | 2N3897 | A IS8 Gllae <dg VY (6 5L plea 5l 4Bl 6 5L
S e i DS soliwl YOV Y
=12V
o JLasl SCR (yads fog 5 oS Sop2 5l uy L0
wielasl e VY J5o W S S aile JTowl <l o o] w318 g il
12v Jw .oﬂ@ot)&?xf@w(v_\vﬁ)osw)
¥
_ _:52
A |
g1 e
K =12V

Joleo lae VAW o



Seasiy 4o 55k 4], SCR (0,8 8, (sl ctalesl al 5l ol @b 4 azgi L7

£
£

L350

SCR 355 hgels slaghsy

Ol e 9998 oo (Bgals SCR (oS @8 1) SCR e 6 125 0l 2 5 515 5140029, SCR S5
Solaie a1y &1 b > aS oS 5gels | SCR oilgs oo Sloj ile oo (3L «38lge colam axl o
) cad Sy ol g 35 lal SCR (30,8 Gigels (sl 13 edles s () 003l by 51 y2eS
S 50 ool [ SCR 5 sla g 51 (S 3l ooliiasl by e oS o0 ka8

IS5 Bilas jshate cnl sl by oo sbo & cslalind (sl 1y T 35 ol o Vg a5 los o8
oo & lalazd (sl 1) Wt b 2 S 0900 5b b paats oo (s 5304 SCR Wl L ) (a5 VND
il @3V b o ol o il oo



| PESSRSISPVE S

v T"'
< R .
i fis=10
La< g4 I ji Ha
' [
Yy K v
{i— .
[ pl—
e - L
Lol (b BN ol e sl VoIV S W wT 5Ly cyuud pho VIF S ST Gl s o V210 S

o2 oo 58 (65lge yg0 4 SCR WIS g wil o |, K oldsS Vi 5Ly adad 51 o V2V F IS0 3ollao @
da o a0 b aile, o oo @ 1) 1a g 058 0 oS Jlasl )] w515 4 SCR Wil woldS” (0,5 Jog b

Db oo Lusel> SCR
ol 2wl SCR 5 sy00e Lol by B 5 Sl bl (SCR 057 jigels sl S0 ol )
Sl V2OV S 50 awe (1) 00510855 1Ly 51 5ieS (6 )lade a5 (In) 85T (4L 2 09 oo o L >

g sl 00 o) g5 (nl 4 gy
SlS 0 b 39 s 5,1 +V gk 55 B R 3o,k 51 C gl Ll cpl o ol 5 adad il
kol Ol B Gl 5925 o0 JHESCR s 1o YAV IS0 $illae C (55 s 90 5105 SW

NPl 58 (9, SCR (49,5 hgels

o9y SCR 53,8 [isals sl g, (5,l38lp 5 gl > idan

sl - - Ko e a5 L s e 3l 15 3 1 ol
HE sl Jol

S gslalely 1) s el Jl5810 5 50 b e (e 13800 55 )

iy Hl8le 5 e o 1 VYA S o Y

3lS w8 b s oS alad 1) oS G 20 55 M SCR (0 7 (gl (sl oS (035, 1, SCRY
S a8 |y g909e (nl gy 00 (igels -4y SCR g 05 0 yao Wil Ly SY



DS gy |y SCR o dsais 1581 o lae jo 1, VOV IS o -

a,55 1) Ego90 (nl Tz S8l o Bl ax oS @had e g Jog slabad (6l 1, ST oS S1.0
AsS clooly 1y zll e 0S8

DS gy |y SCR e s 15816 5 s o ) VYo IS jlae _F
cuslasl 1y @L..s UURENVEL SPVIC =i Eyo90 RS ?4;;_'9160 @Lﬁlomjyj 1)8%15)5\_\/

vEe
[ 1av g .
M‘! 12#@!3“ 12V ooy 3w
Rz | |
4700 :
5 1 152
ye o, RIIIKO Y. e gy |2N3897 N
an3seT |~ _ sl Ml 0 i - 5 Di !.r:|
51 o1 100pF l V3 TR [va B |
= P b, LY | E = 12¥ =
"_I: W I 1
-~ * - ) -
o)l Hle YoYo S ShleyT 5lae Vo)A Ul ile)T le YoIA Sl
. . Ve )8
*8lg ek LSCR (39 5 golsg (g
oad Sygoas SCR )5 S bg ) 1 B0
Voo

s 5= 3 0 - 4035 e 10N i g 51l eolge
L SCR - sae K pls a5l BCYfe 4 BCYoY
Yo Q 9 YKQ LMBLQA_ dde g.i) Chof ‘5«5 o)Lo...'l':

L;Law_oo.s:g_i{LED_o.\;gS%ﬁbSJa’jldjl
sae o PB _NO o5 _ L,

HE sl ol

| i 3 59, ) VAT USE a2

C106D i_I QS oy s 4 1y g A 485 ate Y

> opl o 0SS e I TRy jgan 315 s Y

faesl faa Vot o2 5 o0 (735, LED 5 Jog SCR (S, 25 SCR o5



Wl o g N0y 1oy s

A2 7 Sans oo 7y (Bl az auS el e g Juog slalaxd ol 1, SV 0l Jlgw

DS (s5llely (pmned jgoas g e cpl LT A, L DC ;5550 G Ailgs oo

el Potho 4 jgiun ,i =)
oS oS Ll (15" a4y alised Sy gl 1yoy] T g oS e 1, pig, SCR S S5 o 5g ,51_F
Dw)ob DC».MA)») 05.«»‘54) L)”’S""l} SCR

SCR 5s 4,5 V=0

oS oo (B yra | Oiwoﬁ)lfa.:.?ubqwl)o Syl sk oo IS AC 4 DC sla,low ;0 SCR

DS clool 1T pae UG g duss 1, SCR (slas )18 L3

L, SW oS VoYY S ok 5T .ol oo ool Lis zam s (6 Seilinl 0lS oS VY'Y S o

1 SCR 5 055 0 o)l (995,5 JUiSms Suo S o8 19 Dy 0920 g Ry 3250 5l S by i
AlS” S aile g oo (yig, SCR 4T 285 05l 0 dgame 1) &S b ,> Ry Cglin oS o oy,

i Ceond gl il oo (Rl cl SCRUI g5 (lyz Olos a5 Sk (lyzrs 935 oo Jes Jog

i Vi

B
A | —_— !
[ L X in |
IQ ¥ ¥o st X T“‘
— \/
b4 r |.I : sw

b ywgd 0y g Sy Zgo JSB VTY USS T (G (S Ll wal oo VY'Y IS




Ao &l 5158 SO CIB yo g aolo |l pl 08 0 lee calitie sladile ) 4 dsxl e

ool o Ol 5l 6 S sl sl s 4das3ky il Jeow 4 ol Jlious geise sla e ST
JS5 8 oS oolitsl SCR Lidlowo 31 aslys oo chiiwd 55 Cood oS il a5 cpaione sl o £
: ’ Sae leslaiwl UL Ladle o diges SO VY'Y
J g e cnl sl oud 03l (Lai SCR 5 5 aslis

ol o B ! v Al e ol o el VL L s sy sl
2| | #_;__‘ e " &y 5y Ry Cwglin s Dy i3 00 5l eolaxul b
e ojmsn u.,.AL: o..\.\.ASMLM G‘Luc 609)3 LS‘)"VZ

— Sl &b i
_I i Cade (89959 55 5 Ry cuaglin 9 P jogenily
" Saguailly oS 4 aiS o el | 00iiS A e
s |y S alie Cotie (6945 5L s g3 oo P
st V7 5l sossS anslie Cute (94,9 585 5T 0l
Vi) 4385 acw (25,5 5y (Lo o a4 ST o3kl 5 |, SCR wlgs o 00isS awslie 9,5

SCR U, Lo e VY JSCi

90 SCR o sola b 0gd oo s0ld SCR 5 vy o (gLl 5Ldg) adss 5Ly sgum 4y (5 auslio)

£ 4 SCR Ldloe 4y jeme 4355 sl iS5 oo (ogal5 |) 0dss e 9 998 0 ol Jlasl [ s
Sl Gaolpdl ol oo lade 4 b > SCR Colas plln jo b as)ls 5L oL > sauiSsgumme

g obr 1y 3l 15 hos 0,8 VoYF S e LT aiS s 1 cilizhs gloailes, s anzlye b
e &l 5155 Ky B

3Ly g S 1) VYO UKo aiile €l 590 by (il (rile G j90 Mo j9ig0 SO 590 AigS>

et Lol o5 g jeuo olid

i
t

g



Wl o g N0y 1oy s

~(DIMMer) 6uiis 4,6 b o9 5l
JUSTISI KV 2 ¢ 20 A ISR IR CEPX SUDNSONICY PPN CEi S VR VPR VEL S JLEL 8 SRSV UV IR H IV L S F S KPS
a.0,5 JyuS 1 SCR yals oy, abasd g5 o R el poii b jlae ol 5o sl oas ools jLis
ool el 32 <y VYo 5Ly jlae (6995 55 05 oo S50 G ay oad o0ls 0lg8 (e i 5
M@bm‘)uljf" WY&JAS

Ry

. il |
[ .a S00K0 KD,

0V ¢ F
/\/ *—l— tl ——

om0 uF

. .

090 Hloe V2YF STl A A L)

baid oplpln iS5 o jome oY 5l Sb 2 g el 1da8 SCR s 50 (wsioms 90 (siie S o
IO O3B eaie IS o2 50 oS US|y oY Gl omsins @0 Sute S 5o lsl o0
5y 50 Dy 090wy oo CIVT @ 515 juge 5Ly (285 050 o0 5HLERL Gl g R pesily &)k
35 )90 4 SCR wm 4 alaxd opl 51095 so )18 SCR S e 10 (b2 905 o0 51,8 G819
Wlo oo (Bl gy Sl 3 5005 Joo atn

398 o0 Jog SCR oy o &g VIT @ (55 51y (285 1,2 2 I

ool lad Sllasd jo g oy Y2VF S loe (60g,9 4 1) VYVC Gl S 00l 9SG 29 S
Sb sl ol weads g, SCR G o0 Sllamd [ (oS S5, 1) SCR au8 VoYY S 5o ouls
Sl 50 a5 pol 00 eSSBS g o (ATYYY glo K0 jo S o slaley 4 510,05
93 0 @ Sl 0 8508 eS riared o0 5k 4 0 S L alie ) (g &8 Gl

el oo (350 22sl3) SCR T eyl 1, SCR oy (39, b Jog alad 5,15 0 518 L

e irv

4 ¥
| | | I | g
1"':" Wl . " i j i
(= PrEE Y

Il o, atalia]

Ol (0 yeS = AL A lio 0 yieS 4lgh — & 09 o iy = A
SCR cof o 2 alasd VoYY S

=



OB )b g R) jegenily Cuaglie Jlade a4 Gy o2 asly) gV /T @ o U5 o oo
50 05 oo yauo LAl SCR jgo 5l (o JSews o LL) az 50 YA 0 CLidS 5l s 5 ls S (C)
5® S yd oS Sl (65510h 4 3Y b oo Ll Ko gz 50 Sl s 90 515« chie [ g9,
Poal> SCR (e 352 50 v )3 Calpls 098 o0 @a8 SCR et 092 o 50 51y ol yao alad
Dy 525 b3l € G5l (sie S o 555 )0 035 503 y3ee (s Po o) L 51 Slyzr 5 o
Sldie R caaglia sl oslinnl b paslys (oo Cotie 351 o )3 5 (nl A 09l oe 5L S S o
Jlail gl Dy o520 el 42810 (65555 Slah 4l 9 S JSHS (rmg 0359 50 |, (315 5L
az )3 VAo b jao o Loy 1) 0L 5l some olyz Wl oo e (l 05800 SCR oS 4y i 5L

$og0 o0 oy agly (b )5 o (ke ISewpsd )0 31 50 oad 5,0 ke 5Ly Lo ax @

A0 7 Sl S5 b asely (Y 51 Splas o VATV S o i lgw

N33l 53 yoss 3,Shos

o2 )l )3 Sy gl (o) 1 BB

rlpsled - bl s ceslis JIBlp 5 5o b e (Hse 13810 5 il ke g 5] 2] olge

S sllely 1) S0 celio l38le 5 pa b s Hge 13310 5 )

RUVR Vo) )|)3“°).= NEYEN 5o ‘) Y_YA JS.HJ )‘..\.A =y

S el b &0 4 liBle 5 eSglinl Lawgi 1) co 90 e KA anS Jog | jlae w5 Y
DS esabive |y 5l s 90 JUSs o angly asd g aum0 i 1y 18l 5 gl paie j Y
oslin ol b Il cpl )0 1) b s 99 g0 SIS0 5 0,050 o p0 Do Zdl> o 1) je gl jlade -0

&

e
15 Jw

[
B
X A 1N400
3 03
15V W s v ! Enrim
:f'l'll‘ i KaymA |Es :E| D..l ] i k]
[ 1 NG
‘ &1 =0 uF

Sl e 95 Zae S5 VYA JSCS oS ylae YoVA o

Ot 9 (neS lBle 5 eganily ptie j pdS by 0S o ¥ pugs ) lBle 5 elg 7
............................................................................................................... asS Clooly g 0y 150 olasl 1y L oles



Wl o g N0y 1oy s

i | (Staie Sig Sl lakad glgsl wlis

(Light Activated SCR = LASCR) ¢, SCR Y=¢ |GG

LASCR slei Y=Y o sl

SCR & sl a5 cewl (Ggwn 3) Y > sobd aas S5 (5,6 SCR
S o > Sy e i b o gl al b5 e Jas Jpons
by gl a4 (GBI 55 9 abl sl wbl oo jsb 4 5,6 SCR
BLASCR colas ams oo j5ee 355 5l o o 0 1) 0l 599,000 5,

sy Ol 4S5 50 00l (a5 jlade 3l S gos 4 ol Gl e a5 g
Ll 00 0015 Lzs LASCR slas YoVo o IS 50 0ol oo anlo]

BTl s b oS playlidle s ;0 LT s 5 0 g2 g it gladile) 4 axzlpe b
a0 &) 155 o B o |, dots §0,10 5929 LASCR b tolejT sl olSiel caslos S

la olyr LASCR (os (085, b oS oo Jog 1) o] 5 99350 LASCR S s oY 56

) Sy 0o ] Sy s 5 05 (o0 0ol 1y ) e S 0090 Gz 5 99b e LBy
55 lae cpl j0 890 oo edalive a5 jgb ylen 0310l o A 1) (6,500 Jloe g ool Jeog o] oSS

5SS LS ) e slaceand b b os5g 5 oSy 25

————  (Silicon controlled Switch) SCS SigSuluw J 55 16 wis Y=Y [N

Ol oo eSO S5m0 b sl s oS 1, SCS il g0 04l by Jlaz 45wl (5,950 5 SCS
50 Sl oo sols yLad VXYY @l S o o] slaasl ol g axkad opl oles oS adad L Juog |, SCS

‘-.h'\ ':‘::r . :::....f l_*sw—.!. *‘!'_L.,J-

a.MSGA odalive I)SCS Bgod G g0l IS0 VXY O IS
|

T T P -
Anodel A) ! j

bt g g e Py |

LR Cimtesm "'?'
L YA Yoo b '_.- E._’
Cathode(K) T | - -H'-ti[ 7
i <
SCS diges S (@ SCS slos (!
Oi olei g SCS VY'Y JsCis LASCR b eS"J;)lS Hlow V2P sl

YYO



g e (rigy SCS oS Jloel ol Wl 4y s et 655 (GRISCS 5uilS oS a o5 o

A 2,5 opigy 1y, SCS g5 o (GA)SCS sl oS lawgs
o2 (Gp) sl el o o sdly sl 03Y jslate cpl 6l
Ga ol siie g Sode ol L1, SCS (o8 (g, VY'Y S
—I—I— .MOGA
5Ls Ga 5 oo 5Ly G 4y b Lo 4z 4 16,58 (o)L
Gk S8 Gk Bk Sl et €050 09, SCS b eaay (e
H - . T . & . . of e . K . R
Sgals ol a8 @bl esls sed 50,5 g, 5l e 1, SC

)3 3525 oS Gayb SISCS o8 (igels Sl Jg oS
el 23y Ol 25 4 s, 59 LSCS (05 isels

il 255 Jate Gp) 5T & @ |y tite ol lyie B
WSS o bgels |, SCS L

VOV S 55 igsls <l 41, SCS (Gr) il oS ey e ooy Jlosl b 3l o cypizman @
s o i 1) (o5, SCS 0 5 Sigels sl s,

SCS L (slse b 5 Dot w5 Slyieas sy 35 5o 51 VXD & 5 ill S8 Gilas o5 o B
ey 3,5 solazwl

T A
L et M,

SCS (40,5 cyvgy V=YY JSSs

Y

il
7

I.Il o TR-".' Lik ‘; H'A GK
1_' _p— sl 1.~
- J_ (LT 1 * .|_r
= = g K

63190 9lS lgie A yaiumw il (0 S IelS Blore A gt 1 (I

SS9 Sl oS 5 ol b cpiig ) SCS 40,5 Lgols VoV JSCi riigy SCS (48,5 Sigols VoVF S

Gl S B jo g aS ol VYO IS sla o yo ) SCS oMb hgels (S8 16 a8 b
gz olgS




Wl o g N0y 1oy s

Ok Do 508 Gsels o oo 4 coslio Gl JLasl b olss oo |, o35, SCS 2
Sl a8 VP S8 Il S ezl 4 bgypo oles Y

Y -7 | A

':f -t *_'r

VoY s

€l dalsd oS 4y gy o slas ¥
LASCR_f SCS.¥ SCR.Y  Islsosgs-)

Dwled 5,138 6l T slaasl g 0usS g,y |, SCS oles _F

e 70 |y pg; SCS (105 Sogels sl hs, -0

S dez 5 ow)B s |y e .l VYV IS 0 s ools 5Lid SCR 4y bgy oy (oSl o0 7

An SCR rated about Yo - amperes, Yo Vvolts mounted on a heat sink — the two
small wires are the gate trigger lead

vsweT) ‘) UT éﬁ)UjJL’gowLS

(Diode Alternating Current) DIAC 1o Y= A

axdad ol ol g0 aS Canl Y x> g0y des dahad S SLo
Dy (o0 095 4 gy Sl g 09h o0 So S Sy 90 2 0
Cote S 99 52 )0 O Calse «Sho 0 )5 Coje (S )
ISo 50 g (Jlas 5 plensle VYA Gl S o ol oo g
IS VoY S o el sas eols las ] slaoles VYA o
el 4 laul Sho jo 0uS o odalin ) SUo dgel g0 5,0l




Yl v i iy
Lol o Sl 5 ol — &I
SLo ool JSCh vora s Sbo gyl b olad g Jliws )5 loss L YFA JSCs
JON[PY]
&
SM DB 3
ﬂ 1 m:ﬁl Sbo ga5 SO wledbl oS 51 s VP Ui
v kbl YYA



Wl o g N0y 1oy s

(Triode Alternating current) TRIAC SU1 5 Y=% |G

ol bcel Sbs wile Sy g 5 lesle
SLL5 sled 0)ls CuS ol ) i goge iy oS glis
Sbly Jbw 5 slzle o o) Glaal s L ol jon
IS8y el ouls ools Las YFY O g call S po

DS oo odmline |y SLI 5 diges wi VFY

Sl 5 ozl (& &l olos (A

Sy 60 Slas g (i 55 ¢ylocis Lw VP Y ST

S W

o

SUI 5 Gges Wz YoFY JSs

il sle e 5 wiload Jog w0 4y @lls Sy 40 5 lse ssboar a5 SCR g0 Jolas il o |, SLI 3
amo o 3l SCR g5 Jolae & ygms |y SLls VOFF S 0 ooyl 00 canl o it o

odls Jlasl jlawe 4y glaigSas 5Ly il oS> 5 dayl s oL VOFO - Gl S 5 SLI s (g5lailely (sl
ol 6l b s S5 e b LA & e S 5 058 Ste A & G A il 45 355

Ar Y0 o USs Bllae 0lg5 oo uigran O3S o )85 e 3], Gl 9 958 o0 g, SIS Ll
SLl3 50 clo 10 0505 S0 b (el LA & Caes ) €S 905 e Wb A & s |y

S oo Calad S 99 30 )3 SLlS 0 S (o0 4 (nlpli 398 o0 518 sl 50 sz g e Jeg
|1 1T'|r'

'[ STR; !

e ' ,I, <R

A

n y

A i
3 .
Az
- A &l SE
Sy S o0 gbogads V_FO JSi S Joleo VoFF S



§ S Gaios QT dy90 40 .l adine SO yo SLIS ¢ SLos PRy (Quadrac) Syolgs

A2 &l o8 @ 1) ol

L, BTAYS 5y Sl a bgyye ledbl 51 5 5 oS adllla |, VP8 S5 eS| :@,

M}-‘-‘ V-\JSAD- )é 3

EE EE

ol Spstioain Pinning - TO220A8 _ Pin Configuration
Triacs BTI136 series | Pin | Description
' 1 | Main terminal 1 3 |
Cuick Reference Dala W ' e tab® . r
Symbed | Pammcier | Min. | Typ. | Max. | Unit b
T 13 00 | ebe | BOW 3 | Gabe
BTiA- Soal | anaF | EBOF tab | Main terminal 2
BT SO | RO | RO 5_,'.'#11’-'#!
Vo | Sreiverek o | g0 | ooa | wa | ¥ R
b
[ AMS om-staie oo | 5 r A L \ | _,T n
bysan mﬁ, F ”_-_"d' 3 3 - | A + G
SUI 5 Sledbl 45 4y 1 o VoFF JSUs
V=) Jgu
s\"’ )‘M ‘5»))[5 ‘5;&0 ).E.; O)’A WDS t-é.lr))
VDRM
IT(RMS)
ITSM

i
4_

I

SUl 5 5 SLo bawgs 36 J S e VPV JSo

IVELLINA XYY PR JEN PUREA L PV S0P PRIPRERCK VPPIN O

o oy Sl g SLo awgs 5 S o VOFY USS po
Dden 5L R Cuagliie 32,1 S1C 015 wcate S o 53
SLo ) Sbo cansls 5ldg ojlaslay (5l 5L 5l 234
‘;,‘..f&.il);ub.\..f‘sc nS.a).’?u bcjl;‘fgﬁ:fso».\.m u-“’j)




| PESSRSISPVE S

2 O3B 809y JUKe (shie IS o alols jolei oo s L) Ol g v9S ee (2B, SIS
S5 S oo L osSiae s j3 1) SLI 5005 g, ) Shs 8 aile 5 05 (o0 55l (e Cug
7235 L SCR Colas agl; 08 o onalie VXY S 0 1 R L Sl s)50e 0l zoe SIS 5 69959 290

ol 55 B R Eeaglia

Blg Glabd b posd Hlow

odly olakad b SUI5 5 SLs awgs 56 508 e ol,> idan

o Sbo - dadad S d).:d):_olfg..wé&: usiwsl,.w\_oli,wo&; 085 aue 1Ol jugxd 9 4l 39l Olg0
3 u‘sv ;,Js Y¥ L_AAY_ Sde s_i: u‘j ; AKQ ng&Lo_ Sde g.i: BT yy# O)Lo.w ASL)‘)J - dde
63[5)‘&.0.44.:.2;‘) ‘_gLbe_é«.\.cggﬂ;,Jg YYo V¥ )5.’[.4)5.0....4‘).’_0.,\5&5.1(.50 o KQ )a.cwt.;_od.c

24 (S8,5 3 ylan ) 6 S ol sl i Sl oo 5l AT

_E 1 5Ws oplawms sloul ey YE 50 L1y pess o iules
Zika olSin 55 o el s YYoITF 5ile,pinil 5 dliangas

4 Sule) 1) (ol SIS S el G gl ghnndl 5 L]

e, 4 e e s
' = .%Méﬁdﬁés)bv_f,\ﬁ)‘M_\

] DS Jog e a1 g5l gl 5 ay gl 5Ly Y

A axr oY jg 50 el s |y egenily pate o Y

SU15 5 5o g jl6 JyiS o VoA s A2 7 S350 o dlowl (g s

Wl g0 50 CoSwglnl wgan 1) )b w90 Zge S0 -F
2 Fogeaily ool jlade g PBlax ;o egnily pal lade

S i VPR S

buvg u> 50 pogrmily b yw 90 Zgo JSG (@ Blas 50 pogrmily b pw 99 Zgo S5 (I

by 99 Zgo JSB V-FA S



U (SRS Guriet it e el Slals™ sl DIAC )
............... Sz 0965l b aas i Jole |, SIS lgs oo 0 ,Slee Judow a5 Y
E will 8,5 s wiloads Jog po 4
_ Ao Jlasl O ygiw o sl oles 4y Loz b1y Gl gt Slalad Y
e Skl
w
: Ok Orso ol L 4 uacf s Sbls _f
. o T '
Ot Orse cwl SUls 4 by e N>;lH_EH>QL~' -0
el oo oals Hlas SUIE SO SO0 Jlae Vobo IS 0 F
- o Lt glalizd 1S, 0 S 5 o |, S, alds 51 (Ll
N 2. S L el
v [~ ¥ 35 oo Gh9els ¥ LT aiS 5L 1, Sy wlS (o
W | | Al sz wigdh GesSae 93,0 Vi g Vi an M ST(o
L e 7y €010 052y e (3,5 (205, sl

Vobo JSi

s &Sl 1 Sy B o a5 sy |y SULT 9 ST g 53l 5 e ) pud lels 4o

+ (Uni Junction Transistor) UJT Jlail &3 jgams 331 35 V! @
Sl VA0 Gl g o S8 0 sl gl dus kb Ky (UIT) (gisms oS5 b sl S5 gy 3l 5
ool |, UJT (gl i 5 -ansl o ool oyl UJT (g pmlls IS VoOY S 0 5 UIT slas g iy S

PO &
|i|: B!
—— i E & Ha i
I ¥ \ \\‘ »
: - e
E — Ven = =k
e ‘:_ - Vian '|' 5 .___.-"".-F e
L [ E
Vi H'L'ﬁ"..ﬂl Ill'I"'.'I r i H; B
L L .l R ik
B, Thcaflalngs gl S
Syl codle (o Sl 55 ylocis L (A
UJT diges S V=B S UIT s lais ! cadle g (Il 5 oyloisbo Vo) S5



| PESSRSISPVE S

ngM 9 WS G.aJl?-Ls L» ‘;BSAL-M JL...M.’; )‘ G‘A.LA g.\.us‘sn oaslice Y_O) JS.A o as )ebul.ﬁ.b
slal a5 o,ls Jlasl sogaivagll dliogs calo (pl Bybogs b ams o JuSis 1, UJT Lol [LsLes ool

1 [ el

R

sn b LR
o L 7 “l.! . R,
REC e _ l
T

UJT Jolee oo YoBY JSCi

+ LT

PPN siss Sy ol 4 skl o (B) il 1
N g5 (sebs oo 5 (ogrivasl] alo Jlail Joro
&8sl o PN W0 o 39> _xi’\‘sa S99 4
Sl (UIT) X5 SO jgtan 315 g dy dadad -
sl 00 00ly Las UJT Joleo Sl VoOY Ui p0
e 3220 Sy g e Conglite S 2ol Sunglie S
e gl by cansline o oo LSt 1y o1 Jobes
By 39 w3 (B) el o Cunglie) RBv L) RB\
Eyoma 5l 90 O S5 Caaglie IS oo S
Ly o 99 O Cenglie .yl oo cewsas Ry 5 Rg,
b e (Inter Base Resistance) Rgg= RB\'+ RB\

Sl oo s @y iy adaly 51T lade

Ceaglie Jlade .asms aseis 1) ol sloasl e ge 5l eoliiwl b .oy 1S5 Ll o |, UJT sue
S8 b (Data Sheet) wledbl a5 5 5l s 0sS cilosly 5 K o5l R, 9 Ry,
aslyl 158 S B o 1) ases asled anglis ool (55 o5lail polie b g oS Zl sl 1) onds

L]
L
R
'I'.F'
|-. |." = snssnmsaee
V="'
= #
> My 1Y .
JH. ¥

Vs

UIT ¢yogmd bl (g V- OF JSi

Audd

UJT 055 ol

95 o 1y Vg 5y aae VoOF IS gillas o5 2
Rey s Rp, Ceoglie 50 s Vg 5Ly cous Jlas!
@3y Ry Cueglie pr 55 50 5 955 o0 5l s
Al oo cawoay g akaly 5l ol Jlade a5 S ol

Veg XRp, _ Veg XRp,
R, +Rpy Rpp

CSIB gyl s ;3 S 4z g3 V-OF S35
Vpn) 9520 s iy 59 5 Ry s (slasldg
Slade (e L VLl 5tdg ol 315 )ls 5929 EB

PB\ —

@ pj akly STEB s colae sl 5k 5,90 565

Vp=VRg, +Vpy




S o 3 el G Zala g 05 oo LB TE) sl 0Ly g ead g3le PN Jlasl oy o0 Vp 4

ON(PE
Gy olods b UIT &y bgype Sledbl 5l 55 5 08 aslllas |, Vo200 JS& cledlbl a5,
s Y2Y Jgaz 5o 5 0 gl sl |, YNYSFF/YNYSTY

IN2646 /S 2N2647 *Maximum Ratings (TA=25°C uslcss otherwise noted)
PN Unijunction fransistors Rating Symbol | Value | Unit
Silicon PN Unijunction transistors Power Dissipation Po 300 mW
codesigned For use in pulse and timing circuits. sensing | RMS Emitter Current [EIHMS-} (1] mA
circwits and thyristor irigger circois, These devices F-Hk F I 7 E- i
Teafure: . [E 2 -I'l.l'l'ﬁ
* Low Peak Point Current 2uA (Max) Current
» Low [midier Beverse Currest  308nA {MMax) £
« Passivated Surface for Relinbility snd Uniformity | ET0ICF Revense Voliuge | Vigop 30 | Vol
B i 1 ey e aths T Volis
l PN LJTs . -
- Upsrating Jonetion Ty |-6Swe2s| o
Temperature Range 4
. A Storage Temperature
CASE Y346 L T. i wm+18 | *C
STYLE | Fﬂl Range "3
1 L = - *Indscaies JEDEC Registersd Duata.
UJT oleMb! a5 5 5 Jownd Yo OO S5
V=Y oo
a>lg slado ) (S A3 090 LS 3,
Po
IE(RMS)
le
VB\'E
VB\’B\

s oo oolatul ool sl g 3B slroaisS S 5 5 sle e daslus ylwss jo UIT jeis 5l 5 5l
o2 o0 g |y UIT ppo slos )57 510550 SO Cand () j0
b sl oad ools i UIT g 35 b lospsloss S5 e Vo808 IS 50 (U jlwybwgs B

ol ol 4 jlae I



Wl o g N0y 1oy s

W10V

.:H.].: 1.5 Kf

Ri=22 Kl &

C=0.01puF

L
-,

UIT sloasly zge JS0b Vo0V JSi

Canglio G,k 3l ol V a5 Lad s Jos LET
QS e 5yl (Swal 41, C 55 (R,

(O35 ys53ds) UIT el 35 sl 5L LB
Wb oo il

UJT wilgss a5 s,y o0 g0 Ve dxﬁ‘gmd.gd
Ry cwglin g EB) 5 b 5l Copsls oS sola |
Rghise (B Syt

W g 1) st 5l conl (Soe Gl ) i
sgamma |, g5 s JB 51 ab b,z Ry Cusglie
R

Vo0V JSs 0 By By (B Glaal zse S o
el o0 ooy lis

el oS L5 uilS 3 i 40 Ry Cnglivn B
sl 0l I8 o ol 5l il g oS Sde @

i/ . 5

AS clloaly 1) ases

&l olE,5 @y |y aoecl g 0uS Guiod Sogd seosliiwl oo o 4z 10 saliolx! slozge S 3

W)

Slg wlabad LUJT jLleylwgs Hlow

UJT jlulug lawg sodss slozge JSb gy i8od



- oae SO YNYPSP opless L UJT _ o0 o osSwshowl - 0085 ace 1Ol mexd 9 51390 c0lg0
Sy ASS a5l % Voo V/OKQ JYKQ clacaoslio

Ll slapew - 0o S Vonf 55— sae

Ao 350 (59, 1y Yo OA S lawe )

S Loy e 41, 435 50y Y

LBy s By B slaaly 55 zoe IS8 ipsSaslonl alogay Y
o Slaiie glaygze 59, VID 5 TID 750 5 colis olio b
S e V=08 S (5l 50

dloe | g ge (558 9 0 250 o3luil ) bazge ool olej ¥

AS clloaly g
Slogybugs loe Yo OA JSCi
Te= TB,- TB,=
Fe= FB,= FB,=
Br zgo S (& By zgo S (@ E Zoo S (I

UIT sloal zao JSi Y04 JSCi

V) N L;M 9 & lf*‘ Sleds J9‘ U\]T =)
;«9;).’4))0%9[2&509 ............................ &Joluuly‘sol)UJT_Y
S ey [ UIT (g0g50 Jolro 5 Jbiws )57 leisle Y

S 940b 93 B (cadad ST 3 g 1 33 Vi
i (Programmable UniJunction Transistor) PUT

NyP g4 soloans ¥ o> 5l ol 3l Gleislo sl (55,406 BB odad G jgis 33l 5 S PUT
PUT by ,8 olazslo VoFo - Gl S s ol 4z sloogys alive oga b 5 Sglicce Shols”




Wl o g N0y 1oy s

PUT @ges 90 008 o oaaline |, PUT (g lais| cudle) slad VoFo o IS o el ool ools L
A oo odolie VoFo Lo IS o |

29 aebe ) ryaeln RB plye Cod jstn 3l nl ()ISeL cle il slaaila; 4 szl b
oo bl 15 S B

Aposle] )
I LR
P
o Cande{ (i
14 N el (i
P
| N
Cathode{K)
PUT aiges g9 (o &b cwodle (@ Sl 5 o Lo (I

PUT wigni 3 5 55kt cuodhe o i 5 yloislus YoFo JSs
CoS a5 o) &S S s PNPN Y )l ashad cpl gl oo sdaline VoFo il S j0 a5 5,5k ylos
ol s35T S g9 I SCR eg5 &8ly ;0 ankad ol .ol Juate Slba N Y o
(oD RBY 9 RB\ g.AAjLo.o 50 O VBB )Uj w‘ W) 03l ul.w.: Y_#) JS.MJ )é PUT uo; u,ul;l.a 09.75
)‘ ).a.m.:.s Q.Ij °/v 09» .A.;‘ )U5 (5“35 'A"SLS" C,u...a o)‘j.o..ib ..\.:Lf a w.m.s |) C,u.f J.:au.’l:.’ 9 bjmdn
Eorio R Gk 51C 5 (dss mie (0,5 Jeog b oS o oamlins 1) PUT Lo lugs V2PV S jo
O gy b S so gy 1y o e p PUT Loy 5l ay (515 jwge 5ty (o389 S oo o 5,L5 &
S Joy omb e S 3l 5y (89 09d oo adss R g PUT 5,k 5l e s 4 51 PUT
s.,u.f 9 .A.:ls ‘..\JT LthdaL; zToe JS...; QO;GA )‘)S.a o)lgﬁb ))Lw JS....» 9 .)9..»60 wﬁ.ol? )is.) )L’ PUT
Van el UJT Sl and jlo by ol

!

.: Ry

i +
& A + (¥} 'l < Rg
vix Afre—t Via
Ih { G +
! j ! K vg SPa
L <Ry <R, 1
l L . 2 s 4
PUT b 5l pybwgs sloe YoSY JSis PUT 0908 bl gk Vo5 JSi



Ll Sledlbl a8 5 51 L, PUT g UJT g0 53l 5 diges SO Slaseine ciliss slodile, 4 ax>lye b
Sl G55 QB jo |y aseal oS aslie po b oo SO o ) @Tojﬂwijcljﬁwl

RN

| L _ ) ]

| AT 5 a5 S 393 098 e L Tl (K elge 4z 4 jluplag e slagse (U4

I AS caslesl 1)

| |

L |

| ereeerercuseeensesuses et et st s et s RS EeR R ERS e S R S R S A S e AS At Ee RS R e E Attt e s e an et as I

| |

PUT jloplog bug guddss slagse JSb (o 180

lpsle) - bl s cenlie S8l 5 o b e (e 381 5 1Ol g 513l eSlgo

aslel, 1) 58 canlis 158l )3 L 5 [18a 5 N

s AN sllely 1) 50 ¢ Nley 2 b s oo l58l0 5
e J_-ﬁ-f’f.--_ i Hl38le 5 dasee o 1 VUFY S Jlas Y
31 52 . e . o -
22”1‘; Qs 2N6027 31k AS cblooly g 0 S ojlasl ) ey @
A |
c1 H!-"' - R4 VS = cdg

0.4uF| | 2‘; MO s 4 (5 e 9 s ) T 5y 0nS Lo |, SY als ¥

?1 o foS oo Colon PUT s &g wi

- S

aleg] o Y_FY U5 99) il sloanly 5ty zoe S5 l38le 5 O oSmslnl alig 4,20

DS o 5 V2FF IS ol jlogad 4o

T= .................................. s)v\.S w‘déb 9 d.aw.:l.?:.c ‘) L(bcyo QWJLTJ.B 9 «.).)J.A.i) o)b.:‘ ‘) LQC}A s_)BLAJ QLQ) -7
F oo

2
&



Wl o g N0y 1oy s

23 Ty S o 0920 (e w18 oS g 45 9550 1) VEPY SCS e 8 Shes (555
aapd a3l 5158 SO LB o |y sl legs ol

Swls [ PUT 0,515 5,90 ¢s5lee sLad jo g3 gians b

WIS zge S (@ o Tao JSb (@ Wl Zge S (Al
PUT sboasly zge JSi Vo5 F S

o) s (S0 A g et w&‘ KNy Jﬁ‘ PUT _\

€0 goplS 4z YoFY IS8 sl slugs o

o wl> &y ylwo ol g g Vel Y
EEYETFEE

5| slacgeme (Solid State Relay) SSR L owl> 4,
SelSag S slaal, sloay a5 Eol g Sl lalad
L SlSe ankad o a5 glds ol b g o oolii]
o sl o bl 5 uls 4l 1o s S e
sloal 4 oS 5y Jlosl b aiS oo oolitl 5 dgm
YL Gl s sy S lsiee el oy S
selo a2 85 Jog 5 gl s, slaasly b
5 o Wl o o)l (S (SlSe askd g
Jsb s ooy 058 ood obml (Sl (Sogm 8
e sl 4y 8305 VIO USE s (Sl 25Ul sloal b dlie 13 5y o




9 &b Hloj y0 g 009 (SlSeg xSl ladl, 5 YL [l sl sladl, o Jog g gl e s (rimon
S o ool ) taios dule 4l 3l igas K VOFO S 40 008 _cod olom) S S0l a8z g o o Lo
e 5y SO gdam 0S8 (69959 4 STl ployd i 5,50 sla e 4 g5 co (29 sk 5l
S9u b oglite 5Ly Wlss oo Shl 5 358 oo (p3, 4y (29,5 50 39290 SIS ey SIg VY L O
1,2 (Opto Coupler) L sSsnl 5l 8 Lbxl 5l S Loy g alsd |, 1l B b,z iSTas L ey Foo
bl 4.,9.3’@.:@ Odu 90 ol el oald oola] (S Sy Sl ST 9 59959 O & el
IRV PRUCR PR VRN

S 0 oS e Jiie (9,5 g 4 ) S o (609,59 Sl jgiws (5,95 DS Gyl axdad oyl
S sl 3353 2 Sy Jlacl b S o sl |, 55l caime sl 5] digad i VPV
UL oo g 515 aiile (S Sl anlad G Wigm Jore 1) 555 9 998 o0 gy o JBIS 40 (6595 330
S SI 5l L eS el (25,5 5 (8999 (S g oo Hees 1T Cular g ol g, el g8
55 oo ol 5 5, Lo gl Ll 5 s i oo

o S Jos b aily oy 4l 45 ozgy5 b 5 AC 4,di5 Lz il el 4, g5l ol ol

S S i e
- + - E A
P D
i vin LEE 3 1€1  |um2
i | y R1 3 .'E_F"m out
' Ic1 2l
. R62
SS9l iged Wz V8V S doler &y Silonds 4l V55 S

S1ogd oo o9, (LED) Dy 0930 aly (699,5 4 5Ly oo Jlail b towle )y 518 Hlow 7 0 E

oosSae S5 10 SlsSTelas o) el @le Dy 0gs w09 Jog (usSias 4 M L (599, 55
LE ‘) u.!j \'Y «5” I} 609)5 )L,J5 )‘M &)"‘ w‘ )U9 o..\.;...Sw.u )‘A.o D‘u ).’) O%O 9 RY wsLn.c QB.NGA
P by b adg VY sg0> (59 L oS gl (69,9 4 a5 (55,0 S oo Jaus &g YT ol 5Ly
D9 oo koS sl (7 5 F) (29,5 slaal jo hsSenl A3 Shs colan cel 9gd Jog pal Lo 0 5
SUS G cuf @R, 5 Ry slacaglin gk 5l SLLE MTY wb 51y bsSsnl S5 s colaa b

=



Wl o g N0y 1oy s

O3 el SUI 053 & 055 s G, 5l 6ok sl Ry ceaglie - oS o 035, 1 Ol 5 o 0
Sl el ad, 54 SUI euS 65, 2 28 2506 5l 6mSsda 5 000 o 3l 6le 5 C) el
Ol oo S oo oy oo ) (25 slalee S S SG wile g oo (Lol (55 alS askad plgiea

5,5 oolitl 55 MOCY oYY L MOCY oYY sla oS5zl 5l MOCY oY) (gl

l o | & a . . ES . - ane s . & . |
| u»)l;&iqte)o |)4%A3A¢qu)|m)o Sg>ge u&kﬂﬁbwwo)b)o Sg> oj)f 6L4°‘L.’ |

| Sepo &)l
S 00 00)9] A\ J9d..> 5 °35):f. )L.J 3,40 Olalad 1)‘..\.0 }lg.; S)y90 Olekad w,@éd
VoY Jpo
R,,R, YIYKQ _ VYW D, Sra e O 50,8 LED 5450
R, VYo Q) _ YW D, \Nfooy
R, YFo Q) _\/FW D, VIEW )l LYYV 55 090
R VAo Q) _V/fW Q, BT \YA SLI s
R, Vo KQ _\/fW IC, MOCY oY\ LS el
C, YoonNF _fooV TB,,TB, omm  Jlow

SLL5 b S oolitad ool ¥ 5l ity slocsl o g 5 b g 4, 51 dunlydes 45 5 g o
SIBTIYA S5 (g5l iy 45 awdl 2800 dog S o oSla )T (s, VoFA S5 aiile |,
Lsgs (Heatsink) .5k 5 aos b axhad (o305 cod b 1 .l fata MT, a0l 4 dabad 51

9d Gile (SO SISl SeSilew jeady ogase Bl

U 0 el oo 00,51 VPR IS 50 e due Fo yo jio Lo AD sl jo ol o o diges ok
AS sanlio ]y ol lae 10d (g9, p bkl Glas e8> VoV

=



25L0,5 & ouds Juaie SUl 5 Vo FA JSs

ojey Rz e zub Vra JSi

Sy 69y wiahd ylodus gloialy VYo i

e 09, 459550 Sl 18 U usS el SaS (6 el g 1) 5 1) o2 plodl 5 oo 5liige 5oy
230, Ladg Y a4 cdg YV o o5l g0l 551 lae s (gl asS e cnd a4y pladl e 098 STL
e S g (g A b 5l eolainl L VIV S gillae 0usS soliiwl &g Y Y G g el ¥
Ls 599, (755 5 Selr aly (29,5 a4 0ad Jate ¥ Sy 0lS (05 Jog b oS JUb 1) 5355
Sl gezme 0 Slae 516 0SS5 5L wiz 1) ST Jog g qlad 09 oo Shgals oY w5 95 ala
o231 i el Wlg e icwlie Bile dn SO S 0 0595 ol S8 0ol ol il
p3Y 059, szl sl el oo puoy 059 12l a8 u,u)}n] bl s B yo oud 00lo sl o tasgd

A bl (o ouds (s sl LTy ol Jlae 2l A ojleds Jles (IS 4 axgi b ]

Sl ¥ Iy TE iy Tr i

oo 8 ,Sos Como Cand YY) S0




Wl o g N0y 1oy s

0395 6)’Lwo.>l.oT

Sl @) sl Il iy - Al SELT e b ceslie 15810 5 bl sl e g 5 cOlg0
s s - i g 435 i o3 A plhas e _ (55 )

5 sly2! Jol e

S gslalely 1) S0 clis JlBle 5 e b s peedl 810 5 Y

DS ey 38l 5 1, VOFP IS e b 4 Y

DS ool £CM x O €M olel (o 1) asss ol Jlow z,b Y

DS 0 1y Sleds ads g PCb )b

S asd S n PCD b 5l -0

g Jl b g5, 4 camlio ogy b 1, POD b ¢ eyl SIS 4,8 yle, L8

Ol 500088 (g el 5115 05 Lz b (650l (L 51 e 0S8 sl 1) 0 wolal 53V
IRVELES VN )

S 6,8 Eg |y s el JIRIL A

Slalas 3 Jiliasl &l e 5 milsd ples Cale, b s S ileT 8 ,8kee oo i 51 1, lakas 9
DS 5l I

e 13 ialesT 5 y0m wolSS s pe ol L 1) o flige Sl ) o

VR CRUW EPR VP SN JR L COWR S B

F (V) 0k aaly Gl 5 A g0 3T 5ot
WS astie |y ashad o slaal sl g oS ey 1) 3 lekad (6 lais] ceodle ) sles )

L]
G055 P95 P9y 996 ey | SCR (gLl cadle 5 iy 5 Lozl ¥
v f S0 =l ol
Tl; P i Lol 0055 orbsy Soibs, 9 9uiS muy SCR 5o L1, SLIS Joleo e ¥
¥ " S 7y
\:_T' e 5 Cee JSamend 99 58 50 SUlS 5 oo JSemspend o i SCR -0
_ O Le Dc_.:ua ] Lg..\.':] u.f SCR uLo.b PUT _¢
VYT g PUT 55 ca Jwsilty 51 i <y ofV &l sk, o8 0 PUT s Y




O Ll 0o S o Jeog
RO e g Sl Slals” Jol SSR _A

L (V) m5ob wolg bl 513810 9 (3 903T (55531

= ) 5 celio Jl38le 5 5o b s oo 15300 5 )
&9 S Lg}‘..\i‘ob
[ KD12v v 3l Laama o |, VIVF IS e Y
1ORa 9anzzzz oy Wt ) Sy0lS e 9020 58 woys yio o |, Rp Y
ve—iD) ¥ =12v Ly T e
k0 = 2MIEET | T ‘) e ?05""’6" O™9) wy l“ “\"“S J*;ﬂ
DO
o R2 e .
: B0k 36 %Ni,.pn 20 B pedi |y gl yasile yus g5 4 F
Hey=a . . .
e b |y e gl oo (29, ¥ glal> e

235 b Ol oo bl e (0l (g 5l am 20
VoVY s ol $oges Ghgals 1) Y logunily Cuoglia
e b |y e g oS a2 | e9dge

(V)5 ob vty (L (2815 Olakad b (990 3T (5951

RCERCOVICSVIP ISR I 2 A i) L - KV

S Jog o a1, dis 5y Y

slalsgai 31,y 5B, E slal Sy e U wonsSnphond alos 4
S s VYO S

™ Ry I00) w‘bdb 9 d..».wl?r.a |) Lbcyo u...,lf)s 9 ..L:)...i: o)‘..\.J |) LQCjA usL..s OL°) _¥

Wl Zgo JSi (o o Tao S (& T e JSCi (I




| PESSRSISPVE S

(2o Soig Sl (68 7,8 059 5y S lw (S L (b

L W
o T

ixio Sg Sl Dlahad b sl jlae o Sas 7o 125 1Y crio Sdg iSN Dlahad 8 oles s )5 9 (55000 plaizboo g 5 )
ly Oladad b g0 55 slalo ui.iLo)'] Flle s dasme o e Sog aSUl Slakad b (60 5,15 slo o u:‘,.ll.oﬂ -y

o595 2l jlilel, oF e g Sl 635 059, cle 20 o Sy Sl

by o Liis Sloe o lasliw!

S S lalad by sl oo 3, Shas 525 Y (4ki30 0) ciaio Sy xSl labad 28 0l s 5 5 (55l Lozl gy
Otalojl ¥ (aids Vo) Jl5dle s lamms o (sixio Sig pSIl olalad b 60,4,5 slajlae aleT Y (aids Vo) gaio
(48:35 00) inio Sig iUl (53,518 09 Sl 2 (@ads To) taro Seig iUl gadly labad b (53,515 sl ke
(4835 Vo) o395 2l (s3lslel, —#

Ol 9 5130 9,8 plwil bl
tst5 SIS 5 gperie # il olel - iy b slaylS (gl camlin 5 - Sl 5T b Gole S LIS bl cenlio S0
-LYAexDAosz HAoCm slul b o laslew! [ 50 = 3> slabl Jslwg 45 a0 s (VATCZYV'C) crds sloo —0yeis b
»dlesled - olakad Sledlbl a5y - bl - oolivsl b i Jl> 50 )15 plowil I8 Guld Lo 3l cbli> 9.8 4 4o

W85 gie = 8155 JUSm - S sSmghensl - 0395 Sladad 3LSge ilug - yed 65 E g ilos -

92 5 003 | ¥ 51 30 0 03 Jilo A Jotyo s,

\ o Sy S Slala (8 oles o 5 LSl g 23

\ o Sy S Sl b sl e 8 ,Shos 55

\ Jiila s e 5 cinio S 2SI Slakad b 60,18 sla e iales]

Y o Siig Sl adly Dlahad b (60,05 slo o sinlesl

Y s S 2SI (6018 03 5L

v ojan 2l sllel

Wb oo Vo SKnls S g Jod sl 92 o Olped (1nKle JBlas 0] ad 5 KLo




A@;Jélg»‘,

S bwiimo g U5 g 5135 el
saglos 3555 Jlo 4 6T

: GOl 4z 5 Cazr sluniins 5 5 5155 oulal psgie @

..- o,

S‘ .

1LI' FWEE:“‘“ ¢ e : . P . e - [NTJSM
W oS el 1) 0390 21 b i o )15 (3155 (oudles oo i @

’ l “ Gae ax U slejgpn g 2,5 aBil;l sla)ls 515
cani fo,ls Leel
fo,ls ollax ikl 5 b5 Joe slocdled )5 LSl @

faiws GluS a> dos slocodlad sla,l5 5155 1015 5 Lol @

99550 59,4 5 Silwiinns 455 oo glacdld )5 215 Sy @

fousd oo azlpe (S ax b (o GlacoJld 15 (315 oo sl 2 @

a5 o ol caiS oo axml e olSiis G yuan (gl Lo a5 S 0 ls (60,5 4z £a040
Oyl pogie ¢ty ! 30§ Lol glaile Ol pens a5l slSiws cpl LT aS el ol o oo
S8 Ls Last oy Sledbl aales o oSiws colo s o) 0e2 g (gilwaiins 5 15 3155
Llys o aS olfin fizmen 0uS solatul ol 51 Gl ass Gollas gl 50 sl o (sliae 5 b oo
b sole a2 Joa b sy (o0 Glisz 0 5 S ()05 @ 89,5 59, (sl (Sl (0 O S0 50
b aies &) (23155 095 (3900 a5 sy o T Sl g wilaid S18 05 £9090 L bL3 ) o
5l (5l (o8 2lad & jgo wil e 1SS £ nl S ST a8 0T sle s
aalol )3 023ls p oo Ll (g (hg) 9 o Shy ozl 9 )l elgil 4 lal (g 50k wxly cnl )9
O S £y il elisS 055 (e e oo Ghigal |y o fogad 5 Jshir a5 SisS
Cole ) (s pdiadgine (29,515 ( gllags 5 sl OIS Cule; aile 8 8 la Sl Wb S
a8 cale,

FOPLS PER RY W)

Ja.oSszL.o *—-’5—’)[-’ s.)l.?u‘ asle 6)‘)3|f:f5 los LQLQC""JL'B 6‘?“‘"']"54)* RARE: S odas
Jolaz 5 )5 5,155 aods da laged sy ¢ Jgloz




Wl o g N0y 1oy s

3L 9390 O e 9 5131 g0 At

Ol b b o Sl 5 (D50l 6L = i po oSy (ygei - ], - o yollpsly)

L R e B L |

#

il i o i

w_._ s o

sl

il b ik ] e B ks

l
e h L l

Sl sl b Luiig, A=Y JSi

A il
T 310095 oliws Slasiy

I Gl Wi e > AY
OB G)l5E e @900

reba (S g8 o Gl slaanlp gl (S
gre Jgw ool ol sl adon el ) (415
ool 45" (615 £05 by onlite aigKa Sl arils gl
SS9 ) Called (T ohag (6,5 G155 o o0
(2,5 slocldld 4 g wyo ol joaS Ll
sl plsn Wb mlaslon lojgn 5 a8
S jsbolen @S as 58 5 S gsose 0
slooy) ojgn cEle (cwyd DB o il
Lhala 60,0,5 059, (ol (Kws (Ssg sl
o395 b oo melae sl (sl ezmen 00
5 @ (il colad golasd o ls g0
ol 3 b ooy g)cnlil wed L2l 58 )Rl
OIS e (SsSz Ghisel wsnol ool
b b laas) jo olubial & K05 5 oollas
Szl il o bl 500 sauw 3l sl g0 £9090
b s el ©jp0a 1) 2l 5155 09SE Ol
loojgn b basi o slacdlad 5l (B sl 0 o2y
b v oS S8 e ysloly lesS A
Sl Klts b b e cobe 51 (So 8 )5
Sels 5l ol 4 eyegg) (S 53 oS ol (858
S B g9,0 sl el s wealys ST
acgazmo b dngs) o jlaapay pogas by (g 35 5
5 el e wlansls a5, ()55 (cSjsel Bilges
O S B T, T ol Wb ek byl ol
P IS SR WL U PRNPRY,

(oRlesl g hos ) w0jon sla S

Sl oY I A G oias (SSx S )e sl



2 Uogd Gy i 3ol I8 slhal ol 3 1 Leadg, )00 & jledy pndil ails |y by & 0 lacl
NG5 2T 5ok axly cpl ees S o Lil a8 jebclos iyl syl a3 g 059 iy a5
S SIS 0390 e o0 )8 0390 LI SIS g ) Sde 5 Cozlr s,0nll ls 0355
Jguz 50 aiten S ie (IS 0ozl (sl Wojg p pled 09 oo iy pa5 D)9 50 5 55 el &S el
el 00l 6590 LS Lo 5 gz lz ALY

DS Agd Olgld daeg p (SO sl ol B Gl ALY S was g b 68 b 8y )i L

059y JlSlw g woz )l ALY Jou

Jtw

ol

o Sg Sl el

o392 pU

A8lo Ao J1aF/oY/o Y

oSon sl &b

5550 dams by o8 ails IS saio slajls el

0595 ‘-515 Bu

xxxxxxx olKwd 6‘).’ Sl A.J) )'l oolawl L J)Mf Sy oSl

Sign Sir Sae

5kl & ygmy sl 4l 3l eslial b S e 23t

°59.5 @3 Al

o iy 5 o] 3ol gl M g Sy g, 4285 Lol gla e 4t

AbnyWbyaM)Lm‘bjoMMLm

o595 &lyzl sl 4l il o

0dl 4> g S O jgod 0fg 0 Shas o S 0l ol aseus

0595 )LA.A o)il.o.c s

3,ls 892 g bl v Sl aS

A S mez g 5k 0,50 olge 5 Dlehad STST cnd 5l S o jed

0392

L b Bl 5 0395 ax5e 350

a5l i ol sl ) B o Gl e (s 2 s

sz ek

L}A‘ﬁ.ﬁ 9 0)5).1 6|).>‘ J.A‘}C )‘ )ix.) QLMA &)|9.A 9 Coun “5?&‘9‘[’ ‘al) ‘fl"
o i law

039).3: ‘53“).‘>‘ JA‘}C Slasie

Sgs op Al deud du ;0 Ygaro « S8 Ol yhe sl o ols )l )8

035}1 ‘5‘?‘ ola)l).'é

@90,



Wl o g N0y 1oy s

\ Gos )8
2985 aylos S Lol a8 b aS Llbojer 5l o gl Word B 5 ALY Jsaz aslie Jgar ’
Sl 5 35S g (a3 0905 5 Dlalad s jpd wiile (50 )lge Jold) iled § LSz S35 oS
A2 dll 0gz wleo 4 Sbjl
5 szl Gl wleols sl oS sloclles B o |, Lee 5 olSiulo)l slocolles soluss
ool odal ALY J?J‘?' P JL'-‘ ‘-i’ V‘Jb ° é"-" )lf 9 Gﬁlimalao)] u.Jla_e 6L‘!"_;)-’5
Pl cudlad sbb S99 oz le HLSLe ALY Jgu
Jis olie diss)
PUT jloplogi 2 ojlass Lioles] loe 5 L LialeT o g oylads
SIS g 1580 5 L PUT Lo lus las gl Oiolejl S Gua
ol Wb Ceond o . TN :
gl b Cwnd ol o (dee p S g 5k 5 bl ol e s g o ¥l
RYWININ
S azg blazge JSG 5 ojlogel um i (gl (oo
slp VID 3 TID 33,8 e b g canlio wlisie b lzge JSG 5 bo)logas
D gl u)f]Lu)b Slaibe 6[.:&)5:;:@
2oyl ol el com D> 7,0 ¢y dowe _
o= ST GO > d S'r
hos by = & ex e SialesT 5 Jolo b
.Oy.u YA
T ‘S.LQ.C )lS

wlie Jgox s Sy g oS obal wlesls plxl eSS |, Lo L JQ"LA)'] 3 Aigad g0
Aoled podass Word _JB s A_Y Jgo>

las gl W Ls I Gyl3S S 0sd oot T ol anld g paose iy pai bl 5o LIS 318
Aes e |y ol anlid sles g ail JolS g ol Wb laie s 51 K0 (gom 5ol aie e LI
s o ol Jlie S5 B 4 1, 035 IS IS sla Ty AT Jsur 1 JUe Bl



0395 ) Gl b (SHe AT Jou=

Jteo ol o,
aS Cewl 0% Bud g of | >l 2,6 o [ L
3900 &S 95 59 szl &b wign oL o oy lases

Dgb o il 059 sl anl)d bl

JB Ogods g e Il seslaial b JelS jeba b asds
De &)l Cy y g

S e 5l alaeld g pglad cwsl oY 03gn sl anl o
s e gilailel 5 Ll 5lige § Slabd eai o glr e (b
23,5 &l BBy cnp Syped

o595 &=l J>lye 5l olid g pglas

g Sy B 0 0gh iS4 jsbay lae o Slee (5S>
25,5 &l Word b

e o Shos SisSx 55

20 9% ol 059 Al 6l WML xSlas b cu g0k SO
il on ad5 jsbay 059 sly2l Jope ples PPyl

o359 5l b g &Iyl Cga Cug 59l

2 sl oign Jyame 5l esliinl (SeSz Juld jsdgp S
29 (Jsb oY A )25l i Dygods jebsn cnl 0l o
) 3 szae Wb L jobyp 0ad 0 B g 93 Ay dio S

Ded &3l 6 FaalS b8 LJB o 5wl

3909 2 At

13 gl 03950 b oo SVl oLk 4y s e IS 51 5o
YW

b i 9 Yl 4 uly

Jol> @ls 5 M 5 4dS psboas 039 12l wnld Gl

W

o590 TS o

9 9S Angd Cugyab 0,9 BB QB o ) malx g JolS 5,155 eads plil sleoign 5l (S sy

e 093 (pe 4 b)) S



| PESSRSISPVE S

_ _ o _ f Gos )8
o @ )l Caz g 0 A Jgaxr elBlaslejl 5 55 o Sy 6l ALY Jgor @b
Aapd &l og5

SIS F s )5 5l ol mls g ojen 5l (S 3l ot plowl sla alejl 51 (So bl 5
ALY IS s a3l 095 pe a4 b)) Caz g 0 g RilesT codled (6l

10900 9 Joti Juosi A=Y NN

5 oe 5 a8yl clocadles Ll glaas) s sles o
oyl sy 5 eSS 385 jsbay by jloged 5 Jgloz Wb 039,
A0k Se Sl p3Y Jglaz eSS ) oy 500 ke 09
b 4 T bl 5 anled ol g il 1) bgye Jola
Jslaz 5 b jloges oSS sl asli  abgs o Jotuo b (20

ALY S wansl 00l B b Y (gl fuad o

S &0 9 SN0 (w93 315 & gt W31 3 (53 g AY

Sl p3¥ 0395 52 il Sl 09d meliis o 8ty 5 )15 sl anl b el oY o5gn sl b o
Sy 0 059, Cupde reds CPM ail asls (Critical Project Management) CPM
5 el anld o] Gelol a8 ol o cpeand Ly 51 4ol S5 CPM el Lyl 1 0 5 b
3ylge g 009 il 5l oS5 b aVlo b lale o Siae cailjg, by o5b sl CPM Logi oo cio i

ALY S g o 0u8 CPM o b LIS alool b Lo o

At JsCi



S5 g gl o |y g5l Sledbl CPM L bLs )| o wilises slodiln, 4 ax>lye b
a2 &l o5 w5158 S LB o | CPM o lass

4II¥‘? .
] H
&

o
G

P CPM G 0,5 o )18 Lol JLisl )0 e bawgs oS Sloj ok s az g5 b oo 51 (o sl
s Bl 093 (o0 4 (Dbl S g WS A FgeelS BB B

; e
45 5)5 5529 6,58lp 5 CPM ygu5 (sl LT 45 0S92 glen ccilizes sloailis, 4y anlye b
25 &S ly eian el anld Glsn o alews &

50,55 oy eyt (g3l atile odal Sez gy MSice sl 3¥ IS b oy oyl b opgas o E
Csdges 5 6 pSdmd Hloie b ool oad )5 sl jo w3 cacl a5 b jie 18 OIS § dnkad
g S A jebas

&

Ls"l"))‘ 6‘)-.’ ‘)Qiﬁ S g0 Lg..\uwgtg)jm& “\iloo\o r:L?u‘ 45@&:035).4 )|ASA“J.Q L§|):‘
Ao &)l oS e {3

S0 g 55 @ 000 ot i A0 (NG

30 G sladasud (paai g Giolpg Gl aS 0gd eudal glaigSay Wb oren wll cwyiws LB
29748 0 JJod 0590l 05 co Al Swd i b gla dduid O o gileaiiins 05 Ly o
Dgd 03l 5 ] (S iUl s o Jae 5 cblas 325 o

Bl 3l 5 S Gbisel S o ) 45 oo b Jpams b LS| 5 boss Lt 1l o8 B
9 allae o

28l 6l ysliie ) gl ol Sliins 1o muitlys oy gt Az s S i ipgd pEH
S Beod 393 L3 9900 5 0SS 0Ll 5 Gl 5l Sl

LaodisS ooliciusl 45 395 o sl £5530 iptl voesS bl 1) Jod B 5 conlio 555 spqm o5 B
Al ansly Slacie b bl s o> wles!



| PESSRSISPVE S

sl azals Loz 1y 3 9,00 duly o5 g5

Sy =)

pEapl Oypoa 0,15 slaal, Y

ool 5 oligS =Slax 5 onlial Y

(Sos (sLab (8,5 123 10) cowlio g 95 o lazio _F

9 g Jad g s w0 aggdge 0

| Sl 45 (60l50 3 (5 bl a5 45 0 oulils cldisS ey (g lodiioms 1oyl SEE
S ol eMb] Slaiians S glyiome 51 S oS5 Sy 40 45 ol 3l 05 o iy 1,8

Sy oS5 p0 1) azs g ol ool a5 slapls b1y o bLsyl g aS ol AZD IS @
VBNt




YU LT slezel colbld 5 oS ooliiwl Jgame 5l asilys oo 5 olo] Slatinw 4 axxlie Lo ol 1)
eIy

ailgy oo Slaius 3l eolaiwl b Baies juwgrw 5 blal (BFaisS jex waiiS Cole> slops -V
S @l ol s e g e

SF S Colem g o, 5 G b 51 Lol gl i g b )15 slos] wile Slacins 929 - EasS g Y

A Ui

O ygpo lez dad 4y oo ail il sl o 0ed sl giluaiiie SLIled g45 50 (gl Canl p3Y

AF IS ol

5 9uS (g slwaitins lably LB & jeoa wlos,S ags L8 Jee o )l5 0ol Sla,ls 5158
e Al 093 (grpe 4 (b3l S

f



Wl o g N0y 1oy s

0595 il 6 by A= TS

o593 2yl 0S5 18 Sllil 0)50 B oo Lawgd wbojen 2l L (dee S5 2 sl
IVEL P osalie ALY Jgaz ol sgl#.i,)')l

059y Syl S pogei A=Y Jou

20 Lol g (owy 2 U | oo oS 503 | (gOlodudy 8 p0d olghe 2,
\ oBislej] jo &l ke g olas cule,
v Ol )95 Dlodgi 50595 ylae
v @l e b Ak
) 23 g, Slakad leaer
v &5 e
Y o595 s jlilel,
\ sl OIS cole
) &) s g <l
\ ol da> ol
) 395 lajls bl 0,90 659 (Ll
\ ot Jlige lalsd oISt
) SIRlp S ©ygo 0jgn 2
) e gog oyl s solatdl Jgol cule
) 295 1 o 8 L
\ Yo S ol s gl2]

Ve wojlad 039 n (oledyl (b 0yl




1 = = . = . — . %Jl”
So B o1y Gl 5058 eSS (Sos8z 5 0iS (om0 993 095 slael L1 ALY Joar Sy (9 -
RPN

(M) sob ety St sk oeesT NS

eagh 42X ek Jlaw 93 50 1) 5 (515 (ngas D905 )
s 0,5 4z gl Gl el ojon L IS wszilr j0 a5y go)lse 5l lge e Y
[ cenysb [ canys il 3ol s 5 golo wlgs o S i3 S Y

] G yols L] Car 3 0l g yiwd B8 a8 3L Slostuns o] (6 5lwdiinns o 157 (5,135 905 ,0 -0
oals gz i o (g Sl asens P Jdoas I8 o )I58 ags o -F
g (o

(M) 50 Aoy Sl hes 415 g03T

S e | 093 slrosgn 5l SO sl ol 3 CPM )
5 ol 5l 0,50 A JBlas o] jo a8 0S ol Jgam wulools plil a5 Slaedgy 5l (SO el o Y
Do |y sBlaie Jle G o) ;0 gl g abl atils 1) 059, S LS




| PESSRSISPVE S

‘S)L»M 9 )15 uv)‘)f n—*—‘ﬁ-‘-’ g;i“‘"""‘*‘ gs"'""*“))‘

DI T
b jlog05 o5 5 Jolozr JeaSS -V loe slacdlad SIS (315 ozl (pgai =)
$lably b oS Ohgoas Sledbl cd JF gazes 5 OWSCin o)y 5 Cd iy a0l )8 o das Y

5 ,5hac & iliee!
(28831 0) Lo loged s 5 5 Jolor JooST -V (435 0) o sloccdlad )15 5,155 oz )lar (g5 Vil 2 Lo
(485 \0) c;‘:uuj L S &hgoas SleMbl eos _F (aa8s Vo) S Eez g Mo R B LG ..\.u|)5 p..k.u 25 Y

i 5 31 5 5 ol L
s bl 5 myeye 7 Jlas olal - @y b o )l5 sl celie 5 - Sl (L @ile S LI planil cnlis S
LYAoxDAeosx HAoCm olal b o lasbiv] (550 - @, slabl blus 4 3200 s (VATC o YV7C) srnb slod—0yey b
asds = edlaslel - il - by - eolwl b ateis Jls o I8 sloul o IS el Lo o ol cbilas a8 4 jeoce -

leojy (2

92 0,505 ¥ 31 (e o y03 Jilu S gl s,

\ shos sadld I )15 ezl (g

Y o005 o3 9 Jglor JooSS

v G 9 OMbe (g p IS 8 iy 0l b o das

Y slably b a8 & ygoa Sledbl eus

# Allboe Ve Sl S 5 58 sl 9250 Sl pes 20l Jilao Do 20k




s
,i!-!

NRH

b JUl tvoccd@roshd.ir ¢ (I u) SABAYB FAVY F 52—l 7

T Ks85738 50 U0

/

/Ld//lqul_/’Wuw b7 (glhe! df/@uu’uuU’u;u//uti/‘(/uuﬂ .

www.tvoccd.medu.ir: 8 b/ -

ety
-&‘.‘.;ﬂ:f-

G950 5 Shisel 50 oedle S5 a2l g 955 el S l) g (oS50l sl 5 gl olesles
Olyear ]y Glolae &8 Lol nl (oDl (55002 (o (o )> el
S5 b0 L b gjilel sy slaliS mies litel Loy _Loles ailelis il 51si coladl o ol 1l 3o
5 Oligel il & JSST (0528 b eler Jlos sl 50 ) (g0 G ObS el (o po laolis 550 (lolae
daplosd (2595 5 (sB59e] Slyome Sl 09,5 e il nl Csllas bl )0 suled o sz )| lales
o |y lowiilo (15 9l (e Ul 55y p e Capide 5 )0 S pely By 5 SBjsel slrog S
aie) il o 1y sl (5 S Jlisel o 5 s (oll s S0 (nl (galed (3 @y led )l ol il

ydge el 5 7y 4 ailos S 5k QS cnl (lstzme Sgmte 53 |y lejl 393 Blkas B L g 4l

YNYVO o5 _ (olKwo ‘;ﬁu’}.ﬁ' é).’) 0)5).’ <ol uLaS

Cweds e ol Solgils 6l g 6 @, Cwod oo oyl Solgils pl g pls @9,
ol 220 bl desodiw | VY e ol pads bl dgazce \
obs; Sy pST Y ohuile 58 opie |V

>3 oleleo pbIS | VY Ol sl o S e | T

SR i des | 10 pliuls oo S e | ¥
s eyl Ol el | VP S92y ol L (255 Lojtams | 0
ol bl ol | Y S ol Soprd oo | F

S Ay ol e desee | VA Olden RV PP XVPINVEN A

Oliwjg> Jared gqe | 0 )| S el | A
e lople dos | Vo oless ks ple | 1
Jlos ol sblgS as | T ol o Pl | Ve
Obiows 992 (o doo S | V)

3




