Al A g
du 5l 8,0 39
il andaill dalal) 4y paal)

qﬁum.“ \auu-“

b s g ¢l g sl

e dilue AllA aaigall an )l e anal y) dais udigal)
Al (530 Lia ) (uigall DL s S (25 3 duigall
).al.'t&.u:.;\_).n...'a:\.maig.n.“ chmelabcjfmm@_d\

maﬁ‘ﬁlaﬂﬁﬁ.}ﬁwﬁﬂ_ﬂ.“

[ » 2014 - » 1435 23 «ulalﬂ




LA A AR R AR AR AR R R AR R R R R R R ]

A adl e oy
o R :
- [ = e
N

-

PLC

.
E‘

AR L LA RS R R AR LR R LR RN NSRS
SESAESIBARRENAORBENARIRERRRBAES

AR L AR AR L A LR AR AR Ll




a1 Gl Al any
fadial)

S al) a ) QLIS ity Liad igeal) apdatill dalall 4y aal) (e igdShy
aliad) ?u‘;]m&&ljiMgﬂlJ—SﬁMJ@JﬂI—MIE\Lﬂ
gl ) g 31 ) g (A gadal) (AU g A gadal) AdA) Jha A gulal) A3 S
(o Lgalaladi g A gual) 31 sall g (A gudal) g il g gudally Qunny (o)
las ) g 5 g8l Y gaa Ja Lge) ool ABUAY Y gaa g Aslivall il iydatl)
plail) b Lgalalaiil g Al ,gS Al gd ) Ao ) 9t A g Al Y1 g
PLC e sall ilaial) aSaill gl g Agauliil) CBla pal) £1940 9 olivall
Cilg ) jaY) Aaild g dudiall dda jLad) g ralead) Jaladial) MJQ&AM\ Jsadly
b g pdiall il g o g pdiall RN Jia daradall ya) oY1 g Apaed) ) gAll a9
(rihiall aSail) 8 daddiocal) il jlial) g cilalanl) g CliBgall e JSI Sga g
LAs) a8 | Lgd) g sl u&‘guu);d‘dm?s;ﬁ.\\ 1939 ¢ ga )
dl.;.s; ‘JALL“ ‘uuﬂwu.b “Lu)n ")LP‘M‘ JLHEY‘J-EH
Circuit  zliny Mlcrosoft Office Visio gzl aladil
=9 RSN ani s Aalil) gl ) (i (B 9 gl aladiuly Maker
dalad) 4 paal) B Chal giganal) Balaad) S | allad) A dasiial) J gal) 4:8) gal
s 198 ) () Balidl g QLIS A of Laly) Lidl gl A1) A4S Ggeal) anlasll
(e (LS eI 3) ((Cnie BIAN Lo ppa 3) cdlaall g dpalall 3 Al
Uiy g 35 G pdall 393N (pa Juali (OUalas (i palas 3) ey gall) 3 il g
QLIS g 9dali Ja) (e Lga i cilal) 380 g Clliadle (e aguad dabw Lay
(B sal) )5 i

Cdlisall
a 2012



CircuitMaker

Ao gl 4 g SN pualinl) jga, (1) ) Aa sl

L gl gl 3l g (o guall (AU aladiu) (2) A Aa !
(gl g U aladin (3) ad) dagl

i pall 7)) g 3 SN aladind (4) pB) As gl

) paal) ciad ANl i geall Sl AL (5) b da gl
EBladiall g Glalasall g Cilwaliall (6) a2 4a gl

Abluca 5 81 ABULl) Jgaa (7) a2, da gl

LVDT hill paiall Ll Jgaal) (8) ad da gl
(STRAIN) 242l (ubiia 4Ll J 52 (9) ab) 4a gl
Al g8 Algh ) Ae ) g5t ALY Jgaa (10) a2 At

—
W

—
(®)]

18

N RN
N

NN
O g~

e}
8} o

As. ) ot A g S 5 50 (11) o A
o83 3 i ) (I pSaT) (12) o8 gl
e i gkt A ) B 3k pad S (13) o, s
5 i3 & gl WALy & aa A s a5 (14) o3y dn gl

43 Wie Oy saill g Caluaa g Gpalida (e 43 g8a 5 513 (15) o 4a gl
PLC gl Alaial) agal) aladiuly

W 00 =~ o O A W N

L
o

11
12
13
14

15



CircaitMaker

PLC geasall hhaial) aSail) 5an g (g sUiS habadal) (16) ad, da gl
PLC 7 sl Aaiall aSat) dakii) 8 dariiced] jsad (17) pdydagl 17

(M jag 58 pliba (a AigSa (S aay pSadl) (18) pdydagl 18

ASSpa s g doaa slat) (B aSaT B i (19) pB Aa gt 19
$1,52 paalids o bl sl c‘-uﬂ- e Ad gSa 5,0 (20) a2 An gt

, Py 20

giliall sl o aidally pliay rluaa (e AdgSa b ila (21) al 4agl

CSF adial) Ay JAl, bhiall — §1, S2, S3

5 (palida o baall Galas Jas o aSa33,i3 (22) ad)dayl
STL <ls)a¥) 4aid — S§1,52

.(Marker) M, (Flags) F ¢:3d 3131 (23) ady 4a gl 23

22

| 69|

SET/ RESET (kuaill) 3l sliy) g sily) Alla (24) aby dagl 24
.Timers (<3l ) cliajall (25) ad, 4agl 25
(Counters) il (26) ad,dasl 26
.(Comparators) <) (27) a8, da gl 27
Aaasial oY) (28) b, iasl 28
i e iliyhg il L M) 30l o5 3003 (29) ey dagd 0

sk AN

Gl (S (a o s il g JiS (30) @by dagl 30



iy giaal)

A gudall A g SS) pualial) Sga) (1) oy dagl

. gl g 3l g gl AU aladiu) (2) ad)dagl
(gl jgia bl aladic) (3) ARy dagl

(gl 71500 g S aladiul (4) B, dal

. 8 aal) Ciad Al A gl Slaa) AL (5) By dagl
L Cladall g clalasal) g Cluwalall (6 ) ad) dagl
 Adalecs 5981 A8l Jgaa (7 ) oR) An gl

. LVDT (hdll juiall Ll Jsaall (8 ) ab)day!

. (STRAIN) 34 (pebiia 48l Jgaa (9 ) pd, da gl

S Btlgh () oy ygatd ) Jgaa (10) oy dag!




1:ad4a

2 3 ) — g gl B — i gual) A ) cha S0 5500 punigh) ) -

RELAY 12V Ja e aSadll 4 gual) 4040) aladialy

gl pall gali g
(Microsoft Office Visio)

Microsoft Office Visio 7zl y i 2

Slagul) Jae & panadio galiy by ¢ u sl Ae sana gual o 33 g2 i gus g JSile grali
ey Sl e g Pl dunia 5 A5 COua gl ans ) (A Badall el pall (he 98 5 il
e Gow glingY Al mialy by ¢ 2 050 4 au)lly PladGuY) g 5 il

. Sl

- c,.AUJ..\ﬂ Juris

Sa Microsoft Office 4e gana (3 4l zal pall 2al 98 5 (ViSio ) gebin canali 2o
DOyl g Sl rhans 4SS ) geda g o gualall JaadS amy i jall <8

gl A Al elail All Programs el ) 448 sl & Start "l 50 jail -1
. Microsoft Office Visio a Microsoft Office _tas

230 A0 el ) iy shortout U Kl s o guali ) G puin -2
%MJUMMG)#S&JY\EJM\ )Jﬁh\jiﬁjlcjjjo‘_ﬁ:qi)w)w\
.open




(1= 1) JSEN 3 Aall 380N dpuas ) RGN o 56155 pe g gualipdl Jiinds die

Type a question for help

+ (4 |(100%

© SHiceOnine

: Cwnclhmmﬂm

' mummmm |
|

i mmmusu
from the web

Microsoft Office Visio gl &l dgalsh (1 -1 ) Jedb
ot s Al sl o3 3 Aage (3lalia Aliadle Sy i

S e e & S g aty (VS0 )58 3380 Jlu e adiy ; (Category) 44 -1

e 23 2 g 48 S anay Baseie JISEL Luia Cla gusy o (g giad A Gl gl

le 5 Lgte aaly JS Jiayg (Visio ) sadll 53U oy 8 adis (Template) sl
(2= 1) Sl lanY dipme 48 3 Aalidal) e gus )l £ 58l (3




Category 4dill 8 4ilide Qligd (2 -1 ) Js&)

1 Visio ) g bl geali s i gal g il g8 5 5

ol IS g s )1 Cilla g eali pll ausl e 5 5350 0 (Address Bar) o) siall sy -1
daiall

ol A any @llia 5yl Y1 Aa3Y AN (25 : (menu Bar ) f sl by b -2
5 Ly 5 gl peliall A f (e yal g3

el aa Jalall Qg w3185 5150 0o s 58 2(Tool Bar) < s Jay yi -3
DV RS ek LSy LS dlial ) )l ia pad ) ga¥) dag p pas i (S g

a5y U st Sy g e gus )l gt L ) plimdl Aalisall ¢ s ) s -4

Adlial JSEY) (e 32 e (5 5iay lE S ; (Shapes) JsaY -5




.J_,_;_,:Ln;,‘,jiaq.agb_’ s@hﬂ‘@&hﬂd‘&id@)e&ﬂ.ﬂ. (Page)wi -6
Aabia S

;QI_)_,.\J!LJ_',;Z;LAIH,SJ‘MI?»Q: Cl\.e_,]a.ouh g_,hg:iaha.“.hgﬁ w4

(3-1) s by &l

Ol eyt
MMmmmmmmmmmmmmmmf
E
&
r's
E
e
Ik
E o dadea
E
E
E
i
"
Aaliall Jay

(Visio ) sl galips <l gl g ail g8 (3 =1 ) Jsdl

10




(1) o cuoa
: el
— (gl A — Ay gual) 40801 ) (g JSI G gapll oanigl) pa ) e
(el g ) — A gal) g 330
iyl = Sl il = gl S - A guall L8N ey Lusia Lassy ansyl —1
. 1:1 ‘au_)w‘,.ﬁﬂ"r‘l}.a“
dyi guaal) 4g18)) .
¥

1.25cm | 1em '—}— ], 05em

L_,.i}«'a]‘ ‘_‘,.ﬂ.tlﬂ -

Dl r 0.5cm
—.

05cm
@yl gl Al - a
‘ Y
1icm oy | 0.5¢cm
g.i‘gu'd.“ Jﬁuj&l il
G
(G) l$) . ) -
|'C£| 1.5¢cm
(A) J’m
‘d.ﬁcm » |

11




(1) ) s

Relay dJa e aSaill 4y guall 4041) aladiudy 35040 (ouudigh) puisl) o

A2V [
Relay Js e aSaill 4 guall 4lall aladiuly A 8 5305 ans )} Lstia Lo ) ans ) =1
1 e e 12V

+12 Volts

f
R3  <R4 Ja e

X
R2
"-.H.Vﬁ'*-.iﬂ? | Q3

L4 |

e

Clalaall 5€a platiuly 5 guall Clag¥) A ol 46 gual) LAl Lnsia Lass 5 s )) -2
1 ol e L o laaS

+£ .
RS[[]
OP-Amp
P 2 — — ¢ RS
B, N
oV N+ R2 / ) LED oy
\ 2 || e2
wpa |l ¥
-E
D gsmlal) malipdl -3

Ada 2 i dgal I a1l ( Microsoft Office Visio) gl » paaiul

Wl |y | AdAD 5 Akgdl) palia Sea) | i ! ldal) )
Gl | dage o 8 i gttt | g
i.))a.\'l 'ch'uAl :L_a.ﬂ&} 1:1 'G_Uun u.uJ-\.Al‘ ?""“

12




2:pd,dayl
Al antigd) an ) — A gudal) ALY afadialy Jang aSad B0 pigd) an )
L gl ) gie i) ) aladdaly Jaag asad
[ iy paa p LA
P e st il e 5 e 5 1 A Jlantily (ViSO ) sl b el s
s ol pedis peali ol Je dind Jalaiall Liaws y A Lgaliag ) QY e (5 gias
Sl (New) waa o (File) ale o sl leall da gl & joine (VisiO ) 528
. (4 -1)J84 LY (Choose Drawing Type ) sl ¢ 5

s paa L) (4 - 1) JS&
JEY) ddld) ab s
oo JEEY a8y 353 g gal) LA (pa JSEYI Cans (3 ke o JSEY Ail] 5
(5= 1) J8A e LS e I 5 M el il Al s s

(5-1) s
Jeiy Adla)




(2) pdy Cua
Mﬁ‘—@}&‘@mieiﬁugwéﬂsjlﬂ L_,.a.ud.'lg.“?u_)n- )’
crgall g 3 Al aladduly Jasy aSal § 0 il
i el e 12V s e il g A Lpsia Taws ) s ) 1

+12V
o b |2y 3] s
01
Y5D1
Ay
-

Clileal 3845 LED (i guall eV A8 Jil) 5 ga 05 Cpnsria L ) ans y) -2
B B PV T PR P

14




101 gl i . o pall Jamy oSall i gudall ) g 31 Tptit Loy g )) =3

‘ fo b
D ape Ry SPDT 12V
=L l
< K2

12V & P2 P3
mu

b, pall 2135l LED (sl (gl gine 53 53 Luaria Lo ans )l -4
1:1 pu )l

( Microsoft Office Visio) gzl aa3iul -5
gkl dgal s o odled i gall 4y SV jualiall auan pus )l

ady | e g (g gudl) (AU pladied) | (pulila wiall lldal) anl
C}‘.ﬂ‘ daall Jadal u"J"‘“ (uuun
:\A_.J..m a._&u«ﬂ‘ Jt._;..‘ﬂ&! 1:1 GJL’L“ o yall ‘hu‘

15




3:a8, 4

) e il o g8 mali yll oAP,Abw\uLuﬂua‘_;);iJSuluLaY
dsslhall 4l jlgsly (Tool Bar) < ss¥) i 8 25a 54l (Shapes) J<a
(6 1) <l i LS

Adlide Cilid e JISG) AdL2) (6 -1 ) Jsdl
5 9l aw )l
Lyl 4224l (Drawing Tools) sl 5 Gk oo sl au ll Aalal) xie
(sl s N da gl Jiay (7 -1) JSN g o sllaall JSEN s 1 g o5 il gaY)

(7-1)dsa
3 )

16




(2) p) s

s gually Gueady o) ) i ) aladialy 5 lase 8 Al audigh ani ) @ D

121 gl i 5 gl gyl S s

Rl

+O—D-OH

El

1

i |

—/

%E

CMMU"'UA“C‘JJJY‘ Prvgr ?‘ﬁubijk}uijhwlau)em)l g

11 ) Goliie |l g clilag 5 i dlua i pladiuly

; ’ R H11C8
A

- g

i S5 jhaa

i LS jlae

sl 4 g YKV pualiall area s )l ( Microsoft Office Visio) gebis pasiul -3

. oolel

a8 A ) g ) aladiin) ekiia ciual) alldal]
Gpadll # pually anialy pe )
19_).\3] “QGUA-“ 19.)1.!9! 1:1 @JL’J! O gaall )

17




4: 08,4
u.:l.ﬂ J._ﬂ.\:ﬂ ads g J‘._l.t...:ﬂ d.:y.aj'l G'Ij.\j‘g\ leu).:‘;)—ﬂ u““‘"“é‘“ (M"'JJ'I

. LED gl Slas)

1 8y ya puall) Al

25 Gk G iy Sla gl JAals pu  As gl B Lo Jaaill s o el i) piinns
anall Aa gl 8 JSEYL oSaill Sy, il sY) Loy yd 2 sall (Text Tool) paill il 5ol
Liaje 5 ¥ sk Lganay oSatil g€ jai o jumdll Ll ) gela nie y 550l il Gysh e lldy
(8—1) Jsdl LS LBl da

LAJJ_JNJ@JAN‘\&LAI(B 1) Jsdll
aSatll 5 5 il laanaad 3yl e @lld g 3anl g dady JEEY) (0 de pana pany aSadl) Lyl LiSay
(9-1) S8l i ge LS W 50 g lganay

— (9-1)Jsad
s yrooiere: 88y paay psadl
R e M\”

it iasd g B




(4) a2, Crsas

A Jadl ade g Sl gl gl ga ¥ gie i g gl

1:pu ) (iia | LED sl las)

gl Cilag¥l S e gual) )53 3V ) g 3055 Lansria Laws ) ans ) -1

R1

£l

+0—{:—05"-—|1 } i
s

i\

-—

| &

AR 2
W—.*
v £2
9

LJ

st 3l i aa (Rectification) asiill 3 lal 4 SV S jilall Lusxia Laws ) aus )l -2
1:1 p M) iliia | S guall ) 53 3Y)

S

4cm _DI_
>_;_~ -

+ 2cm e

‘p.'y.x.]‘ a‘.l*-."

( Microsoft Office Visio) el padiul -3
gkl Aladiaily o3le ) 3 ilall 4 g S jualindl asan aca

pdy | clilaally Cluwalall jga; | Qalika il calldalf el
G gl Chladiall fu.u)]‘
%J.ﬂ] "\,"-L'ud.“ i.,u.ﬂx-'l 1:1 é—u&‘ ) e-uﬂ

19




5: a0, 44

1 paad) Cad Al gudal) Elaady) AU pigh) ana )

1O G by ) s
Loy ) il gol 5 alasialy @l g agu) b Jad gl o yke e JEYN oy oyl o
JSA (8 (e LS 5 A acadiall g 2 5a¥) Loy 55 8 25 sall (Connector Tools)
(10-1)

51 i

;z A

P — Ll DB T R LR T

=

OalSd G s ) (10 = 1) Jsid
e 52 Electric Engineering 4l jLial g (Visio) s sl gl (M g sa s
e M A8 5 e lgaua gy daig yiSIY) jualiall aay JLEAT A4S (11 - 1) Sl

Agig AN palind) iy JLBd) (11-1) Jsdd)

20




Ve —{

R1

LED D1 !%

(5) s s

1 paal) Cad Al gaal) ) AU tigh) aull @ D
o) yeall and Al S gaall CilaiW1 G Lonaria Loy s 51 -1

> >
IRLED !+| - 4 DIODE

1 el elie
R2
e +Ve
w# D2 LED
!
| PHOTO
|
| -

higeall gl by Hadlly o pall 4 g S 5 501 Lnadih Ly e 1 =2
1.1 ﬁ)‘w@_d*ﬂ\&ﬂ&&‘!@

+Vee
*~—4 9
R1 § R2 § R3 R4 §
Rxe—e U Infrared
%LED
€1 Juagal
SR
Infrared
L& P B
GND finall 2 &
s o ]

( Microsoft Office Visio) gabi paiiul -3
IR LED (AU aladinly Jus yall 43 g SN 3 jilal) ana )

ad) | AadVl Hpdl) Sl S | el cikall llal) anal
a’JA:." f-‘)-ﬁ;.“ cad ‘u.u‘)]\
L | Aslal agalas ) 1:1 e sl il

21




6: 4k,

Asliall 4l A cMladiall g Cilalaall g Cilsmaliall §ga ) odigd) an )

dgals o gy s Clla sall e ddlite pl 93l o 448 (12 -1 ) JSA e B3l
. Switches and Relays syl (e gali sl

Bl pall (o Adlie 1630 o (12 = 1 ) Jedd)
5 Semiconductors and Electron Jisls Fundamental ltems g s s
Junction s MOSFET  Bipolar «ill A ) giu 5l jall 5 dalisall Ll (e sae
e L gy A IV pualiall (s Conia ol g Aadlall iy fine @i, a0 ) Triac
_)L_ﬁ;l.l ‘;5 ¢ dalall QA NPN &).\.“ (e J_,La_}ib‘j dsag ale s ¢ GAL.'I‘):\“ :LHU
set Gasdals jedai s il cpay o il o (( Gual & e ) Agal sl e a g gall s il il
(13 =1)Jdsall 5y PNP ' NPN = s to PNP

hal) yalial) (e 335 g (13 -1 ) sl
22

-




(6) pds Cus

2 Al awl

dabily) A Cdladiall g Clalaall g Claalall jgad gl an ) =
Aslial

S;)LLﬁﬁjnJ éﬁﬂi—dﬁud‘—i)‘)ﬂ\—w1wuﬂa‘y)w’tnM)equ -1
B B [PV PR TP LA

Pt 100 DIN
-, i :

O_L O— O—
_’_ P
& Peall pumidia bl adl el bl uais

. B O_
AN unnia

-Jadall ohhéaew—uﬂ_)a.q]‘&@ehm—‘au| j_,a_)wimw)eu)l -g
11 el e Gyl - 5 B gl e shgnd

=] o <

- Jdall £LEE pa alaa &l 33L8 slaa
$J s
A £
£ Q
Iy e

23




?Saﬁg.)nujj‘al.m.a @Qﬁaéﬂl&@&dhl@ﬁ%@@)eﬂj -3
_é\i"u)'SJJEJMJ‘;_)U;U»MJ(;)J?M@JEJJMQ{,Mdi.:ncn
1 el e (el

SIS s dlua g

Gl el

4
/

K a '|':,:]3;>A""."| y

P

a)h.w.:JLml

Y

el Gt

3 alll jauaa

—— Sallg

L

O (ya pSatl) plocay a1 i P2 Juiall i sl o M (icatia Loy s f -4
1T el elie |y 85k 8 UL (Operator ) Jadal

( Microsoft Office Visio) gl » paaiul -5
Clessaial) (34 dsad an |

B | clelaally Glawadal jpay | e ciuall TP
Gl » )
- \I I - 1“’
ALl | dslal gl 1:1 g ) o pall

24




7: b dagl

5 e Aa glia aladlicly ((Adaluca 5981 ) ABUal) Jgaa 30 (puudig]l aca )

8 2k Transmission Paths Jiials Fundamental ltems ' ¢ s» s

2-Line bus , 3-Line bus , 4-line bus, terminal , test 4l Jall bghi

Aty o gy baghdll any iy o5 Ll lgise 2l W e 5 point |, label
(14 =1) JS8 aaY 7l il

ST,

Al Jasl) gk (14 - 1) Js

Jia galill dgal s o dniayy puainll JLialy a8 dg s V) il gall jualial) o 4Ll

Nia D1, TRT iS) ¢ S s ya ey puaminll e (35 pa 50 Sl ) g i) iy i
(15=1) Sl ha¥ | osllas bl sas 5l 5) e 14pt sl FONT SIZE (05 ¢

-~

(15-1) Jsib
raliall Jo algl)
Ayl g sy

e

25




(7)pdy s
2 Gl al
daglia pladiuly (Adalece 5 gl ) A8 Joaa B A il acayll« D
5 i
— e laud) — (5 )) a2 g hall — g 3l A8 Y gan e Lansria Lons ) syl -1
121 ) e | (Saaliaall (58 jSaall — (g gl ()58 Sadll

.y > =

aallaall &g Saall ) ' o
O Sl goladl el aoull

111 ne M) el Jaiacall A8l J gna 3 Aeaiitisall 5 i) o slial Lnsain Lass y ans yf -2

: e Jhy dhee s
S a0 ,_\;,,, g b s e
iSha il e g Bl
L F b

mpee b gt
d—)ah' ——

"oy J‘u‘)gﬂ"‘

( Microsoft Office Visio) g=bi» padiul -4
43 L)) QYJA-AC)A&J-.IJ‘ ?"""J‘

g 5_911);@&]1‘}3;.« 8 yila abiia ial| aitdal) o)
Ayl | dsliall L) 1:1 gl o gaall sl

26




8:ad dayl
LVDT  ill yiial Laalish Jgaall pussighh pus

(Gl y ) o aliall dgaly o Lgruia gy dasliall comny oy 400 AL jeS 4a gl s
Jsaii sl o dall jeli el dgal) e 55 o jiillyy 5 A0 Laglia o Jganll
(16 — 1) Js& LY, Potentiometer 3 e 4 slaa

ook Shape Wedow b
L s D0 - s A« 3 100%
el = 6pt B A - L X o=
- e » RS ]
EE Normal - ;e = &

. x '_h:...|..J'.:.|.-.l.I.|...|.|.E..1...|.I.|,|.|...F...|...|,I.|.1.:...F...|,|.4.!.|...|..,E..|.¢.J.I.|..,|,|.H;.J...0 4
Search for shapes: 3 I
Type your search hete s E
Fundamental Rems i
T Bl E ——9{—‘ -—( TR1

2 D1
E J o
& ]
. E
Semiconductors and Blsctron T.,, |13
[ Swtches and Relays E -
Transisson Paths N4 W\ Pagel/ iC 8
Width = 0.6 in. Height = 0.24 in. Ange =0°

b ysilia daglia ) A dagliall Jygad (16 —1 ) JSid
el s Lawtiall N5l e el Agal) 0 a5 paie daaie ) ALEN Al Jy il
(17 -1) Js& sy Set to Variable e jias Al

};- '_l:.l.Iu:Huhl.l;!d.n]mﬁ ~
l
&
13 e —— —ﬁ TR
— D1
EiiEg :
| Transmission Paths :1 ¥ '\ Page-1/ & »vl

B ysiia dadia ) AN dacdiall Jygad (17 = 1) Jsdd)
27




UL

éJ.I'L‘I.‘i oalall

(8)ps usa
1:1 pe ) gabia | Jadl) padial) Ll Jgaall Liaih Loy pna ) =1

Jaall aladicly da) ) g aua gal 48U J gaad LS ED Lnadih Loy s ) =2

1:1 pm ) ubia | add) jpadial) Lalisl)

o

Eour = E,

TE,=0V
e

bagl A

Eour = E; -

E,

( Microsoft Office Visio) gl aaiiul -3

ilida CY gaa AU g Cilile A an )
) | B i) Lall el | oelie Gl Il
(sl LVDT s
Al | Aslial e 1:1 g ol )

28




9: a8 a4l
. (STRAIN ) 3 (abila 48Ual) J gaal puuiigl) ana 1)

iga Glo sl peaial) o jall o GE gl Gagee o) ) ol gpad) D) puaial) el
Flip Vertical , Flip , Rotate left , Rotate Right s Shape Jtal & Gl
(18 =1)dsd LaY Horizontal

IR oy e/

palal) g2 (18 —1) Js&) ,
New & Insert jtiss by il (eé Pageq dsiall 2 Page2 e suis dsdia aua gl
(19-1) 8l S8 i paie gl pays g Al Dladas 73 (Se 159 5 < Page

Baaa dada g (19— 1) Js&

29




(9) s Cuns

. ( Strain ) 3l (ubia AUl Jgaal uigh puill - 3>
oebiie | dgall bl aadiud Aale 4y yllis 3 plal TSl daladial) Lassain Lo ) s ) -1

1.1 au )

.\Le__\\;'\
ﬂ-l | Mtk
3 la & ya Jlal ;U:J)A
u‘"'"";; = _,...S.Lc- — ;-J.hl-g

151 paa i) el , 5 ki a8 aladiuly dgal) ubie 28U J sae i Loy syl -2

( Microsoft Office Visio) gt » paaiul -3
Sl g g g Claglia day ) (e 4d g8 3 a8 8 il )

ad 3l (el ABLLY) J ganal sl wiall lUalf o)
Ol ( STRAIN) )
dadl | Aslall igle) [ 2:1 Faa el sl

30




10 : a4
Al S Al g ) 5 gl g Ay Jy g AR gl i) pus

Circuitand 4ial » 58 Basic Electrical 4s5 SN jualiall o U a5 of 22y
. Template &< Logic

e
T

Circuit And Logic Jia! (20-1 ) Jsib
Integrated Circuit s Analog And Digital Logic ! Circuit and LogiC s
Lol W e 5 Jaidl s 8-bit dlaxdl s 4-bit 2l 2l 5 s (Sas s Components
(21-1) Al

e

Y ENB

g s (21 —1) Jsa&d

31




(10) s Cuoas
Al S Al g8 1) 8 gl g Ao pud) g AR J gaal (omnig) i jll =
121 pm b Gilie | e puall 48Ul J gne Lot Lans ) s ) -1

( Microsoft Office Visio) gl » paaiul -3

Cllee ey daad ) g Aliad daata il g3 A aua))

10| f | gy depull Al Jyaa | oo sl el
Gl paa I
dajdl | dslall Ay 1:1 gl ol

32




AV Basgl) cpslad J

122 e ubiiag A pal) 080 e ) Lastia Loy pa )
A3 pey iy (gl AU Ga g Luatia Loy ps
112 pey by (gul) g 31 G Latia Loy paa )
A:2 paay iy (gidal) g ) e Liaadit Lans ) aua

i) A g A0A) A g 5l 5 4008 Latih Lanu ) e )
b |, 12V Ja je Jardil Ay g Aglil 4 g il iy

Al A gudal) g 391 ) Lait L3 )
bia 12V dapall Jary aSalll Jgdll | gla 3 gy

- - H . < ‘
2ol | g ! "ﬂ‘QuMWJPuJ

' i pal) Claady) A Jalll gl ) gl 3 c a EhL
" i’ = .v“‘f’ Q:I"1 ?u‘)nu.nuh_ww“a\.\m\g

ally umady I Al b 8 38 Laadia Lo ) |
. % e al) "»&“P\Ml..u)hguo‘{: pad -
i . 1'1*;9‘.,1\&@_@5,&1\&@‘)1",@@“?;,4@

N l
IJAJICJJ}JI—JJ*J\—EM\QYJM”AJFMM‘: h:::m
110 i o « i 58 50— g ) o5l

o
20m
3o
4

Do

160

T

8

9

1:1 el pabila | (ol el Lalidl) J ganall Lcutit Loy poa ) 11004
21 ) (alita -

33




aull sa>oll

cily giaall

L AS ) adaiil A g SN BN (11) by dagl
o o83 Al g g ) pladiuly pSal) (12) aR) 4agd
cCllaal) e aladiuly 4o pud) adaiil glie aSa a0 (13 ) A3 4a )

B (B & gl il ARl & o Ao B (14) 4B, dayl

. el

e gy saill g Cuabuan g (ualiie (a A3 gSa 54003 (15) adyda gl
. PLC ol ilaial) aal) aladiuly

. PLC asall ilaial) aSail Sas gl (g 5)) Jabadall (16 ) ad) 4ag!

gasall ahial) aSadl) Aok} & dasiiual) jga ) (17 ) pdydagl
.PLC

e yag oy il (o AigSa (S oy pSa) (18 ) pdjdagl
IS aSe g o jaa ola) B aSaT B 03 (19) ad) dayl

Cualida o bl sl rluas (e 4gSa 5513 (20) 25 4ay
. (Adder) alwll bl o) - §1,52

34




11:p8,45
Ae pud) il 4 g 1) B 1Al audigl) aua

Buffer Jj=lls Inverter oSlall J&3) ki Analog and Digital Logic JLia¥) s
JSAl 5 (1-2) JSall BaaY o A1 Iy clleal) 1S5 Amplifier Sdls CLK el

L (2-2)

dJlgalls cllaal) ySa (2 -2) Jedl

35




(1) &) Cros
Ao yuul) aaill 4 g <) § 1Al sdigd) aall = B

111 pus M e, A yuall alaitl 433 g IV 5 50l Lonsnin Lasay )l -1

&+12V
Rl T
Z\ D1
: (D
FAN
Re 2
o-12V

uﬂl,_linu.uSa.‘h_, &uld}lanl‘ljguls&)uJ‘J‘):ti]‘)u_,;l:ub‘_’a‘;.meu_)‘ -2
1:1 pu )

5 s

( Microsoft Office Visio) gl » paaiul -3
TTL g5 (e Adlidall dlailall daasall il gall (30 4y )) o )

11 ) As pull aati bk cial) lldal)
Op ) pes
dajd | deliall F 1:1 fa ) o el o)

36




12: 48,4

Jj:l.«.u).'ﬂ)'.‘\.'l'lj J}iﬂ‘):luj'l e\.\é:b.ub (QSA:I 5).1\.1 L.y..l.l.l..h LAMJ' ‘a.o.uj

Industrial Control System Jisli a8 (3 -2 ) JSi (4

Industrial Control System _aa¥) (3 — 2 ) Jsall
Industrial Control System sl b Se laa3 (4 -2 ) JSE) e

industrial
control
systems

[
[ Ly &

Industrial Control System Juid¥) clista (4 —2) Jedd)

37




(12) g, Cua

D8 3 1) g g ) aladialy aSali B i Ludid Lo ) aea ) =

8 hasaal) 3n gy siaa 35 A0y 45 Sall A g IV 5 i) Linsria Lass ) s )) -1
1 el e | Fluas sl oSadll SCR (A sSabadl

25 ON/ OFF & jae il | Juscll 45 g K091 5 30l Liatia Lossy ans)) =2

A1 a)ll Gl L SCR(sSakaadl) 5 jlagad) 2a 54

( Microsoft Office Visio) gbi » pasiul -3
SCR - JJS.‘.:_HL"JI - u’l_-‘lb:\.“ - tﬂ,ﬂ.\h - SJ.E.H QL_..'.”:SJ\ aalic \a.uJi

12 fy | s Al g asadll [ bl il sl sl
el S5 ) g s )
%J.ﬁl :\.,IGU.\AH :L_l.ﬂ&!l 1:1 &A_JL'I.“ u.u.h.“ Pw'l

38




13 : b, dal
Clalad) ySa aladinly 4 pud) adaiil glia aSal aUAS

Aaall o) Baaliall slaaiuls Block Diagram &5l citabadall au ) M dslall Al 4

A1 ) ghadl) i
File <ald) jlial » 46 ( Tool Bar ) ail sill Jay i (e -1
New s lgle Jlidi Aald jelis -2
. Block Diagram lgie jliai dal ek -3
La¥ | agudl dilide J3\y Box , Diamond , Circle Jie dilise JS&) ks 4
(5-2)dka

- || DX
Type 2 quastion for help. 80 ﬂ 5@

5 Tio. I R T T T 'ﬁ

5SS labadial) ausy AdS i gy (5 — 2 ) JS

39




(13 ) a Cuuas
Cllenl) pua aladinly 4 pud) adaiil glia aSad alai - B

151 pu ¥ ol Blie oS3 oUail (g oS Jabadall Lynania Loy aus ) -1

Y
Al
Sad > el el = s Aol 8l pall BUALH -
- sl i
dan 1 L
il gill andaii 3 flag [ M358 llaall jSa aladiudy oSa5 8 il Lonin Lo pi)) -2

Vdd

1:1 a M bisa | LM317K

D1

Uz
: LM317K 2
OUTW" ouT,
I ‘l‘*'*r
R3

* R1

( Microsoft Office Visio) gwb » pasiul -3
(3lal pSal) plli (e gy LS Lo o

13 ad) 4e pud) adiiil glia afal Al alila cial) alldal) anal
o pald) Gllaall 4 aladiuly ‘\u‘)n
da i dsliall de) 1:1 ol el psd

40




14 : dd)da sl

giiall B il (B ) glau il aladidy o o A8 o aBT itig)

System s 5 Electrical Engineering LYl (e Al ¢ 5w g (6 — 2 ) J8

system JLid) 44 (6 -2 ) Jsd
Maps sMaintenance s System i) il Ko dald ma g (7 — 2 ) JS&0)
. ¢ s and Charts

m i RETEre ]
I I LA U

=
Type your searchhere o | B "E

| E]Congoste Assambhes |

(] rE

2 'Er;,u e Sy
‘EJ : | |
\'

. ] ;S_vslem

;
!

System LAY daild i (7 -2 ) Js&

41




(14 ) p G

kel B (Bl g bl aladily & e Ay BBl patigl) ana ) = B>

2 g1 A

i

53 (o ) gias ) aladily o yae e sl 6 000 Jaydadtll JS2N Lpnaia Lass ) s ) -1

101 pua M) e, il

.\;l,.'q J#I
1-phase

I(I-"
R i
Aty

9

).t— A-.m-u‘l.;' “o:l.-"] f |
‘-c)ln:n "-w&-r

| J_.a_,l

1:1 sl e, DC yaiasall Jall o jaa a5 ussia owsy g jf -2

( Microsoft Office Visio) gl pasiul -3
jaall de s a5 il Jagdadl) JSAY) )

14 ?EJ 4 a; v vt U.ul;l.n aall u.dl.h!l ‘n-ull
s A A bt HL"'
Ol s )
Ll | delial iyl 1:1 g ol pe

42




15: s, da gl

asatl) aladialy Lo (i saill g (paluan g (palida (e 43 gSa 5 il pasigl] ans )l

355 SIVI 5 50l A g V1 pualinll ) 5 oSl cpa oy 1 oy 5801 e i gl Al
(8-2) s idaage

r——qnmﬂnwnmnmnmnn =ap s ™
E e,

\1_

i
|

R4 > W\Pagel

il Sl oy ) g (8 — 2 ) S
g 5a LS g 1 g L o) pam A g5 5000 A SN pualinl (g oy ) s
(9-2) & i

by 1 6180 61 pand) ki) )94 (9 — 2 ) &
43




— glas o sl Zlike IS oualiany cpaliia (e 45580 5550 Tousia Ly aus ) 0
— Onluadl e sy Gulial e @) - Gnluadl dee e ol jhasy Gl

1 1 Lo

(15 ) o Cnas
s Cadl) ad
W G gaill g Cpaluaa g (ualida (ha 4 gSa 85I puatigl] pna ) = D
. PLC geasall haial) aSadll afadiuly

11 e o, PLC plasialy &30 3 g (a5l

L1 | 51 L1

T

S1 s2 L2 I

?s

L L1
s1 2
1 L2
$2 ®
J_ L1
 s1 | ol o ®
2o 40ll wibiall
l PLC o
[ s2 | —Q—
INPUT OUTPUT

15 | AU | PLC gyl ilaid) psasl) | cobie sl okl
Gadll pas I
aalyl | Asliall Azl 1:1 g o yall el
Camall

44




16: a2, 4a gl
PLC gt ysal) oikaiall pSall 5an 5} 5 501 Jaidiall stigl) pua

A Bl 4y g IV g 400 Sl il sal) ans ) (B pasiadls ((ViSIO ) sl el Caalad () 2

33N as N ali ys Jaen 228 ¢ Circuit Maker gy e cajpailly oW fag dlaiall

DAY &l ghadll 4y & 8 G gulall e Circuit Maker

dge Hill Aldl (a9 Circuit Maker JWial &5 program  JWiab a5 Start e bl -1
(10 =2 ) J&&) BaY Circuit Maker uas

2, LogOif OmarMohanmed.
@ Shut Down...

Circuit Maker gabi» L) mag: (10 -2 ) Jead

Maker Circuit JLia¥) e jall xic @lld g au )l zals jd 4l s30 e Joans -2
. (11-2) Jsall BaY

b e [l Pers Quenf Ve Srddon Woke Dedge: ddp
s ko (ClE]ElE YA QELG F R [P

1€ \Progiam Flest | Jpamp cki® 9 EEIE | DEASSES

(11-2)Js
Al 38
Circuit Maker gt

AC Analyiz (Bode Plot]

wa ghiiadl Uil 530 53 Jalad 5080

45




(16 ) a G
. PLC zeassall ikaiall aSadl) fas gl (g oS! Jabadall usigl) ol Do

pi Il pliia, PLC geaysall ilaiall pSatl 3aa o) (g il Jaladiall Lsnin Lass ) s )) @
.11

il LT L

W

L]

—

Power Supply Ldds gl | Power Supply
for Sensor | PLC for Actuators

16 | A | hid) atatall gl i) | O il ) a
O padl) - ) . e il
PLC gajall
da alf icliall F| 1:1 fe ) ol




17 : s, a4l

PLC gassall (laial) aSadl) Aaksif 3 dasiiesal) jsasll outigh) a)l

(ol (o e g b s ) liaasa Lo gine Slal 3 520 50 Cilla il Opeen e e jLid) pasiny
(12-2) JSa B Gl 8 oSy il e o e il

Look e [ 3 ot Bjjclolj=]
|s] 424 ckt /8] Alarm. ckt ] Anvelay.ckt
] 555 ckt () Alam1 ckt ] Astable ckt
] 555mono.ckt ] Alarm? ckt ] Audioamp. ck
o] 741.ckt (] Alarm?3.ckt ] Bandpass.ck
1] Adc0800.ckt =) Ammod ckt #] Bistable, ckt
(] Adc8.ckt m] Analog.ckt ] Buswire.ckt
L | 2
Fie pame: | | Qpen |
Files of type:  |ASCIl Exchange [*.cki) =] Cancel |/
72

gkl 529 9o il aualy Asad ;g 4 B A g S 93 (12— 2 ) JS)
Al e Juasi o agpi (13 = 2 ) JSAI A gl 5 pilall Ligal (1S 131 JUall s L
Jsaall (Ko dlhg Bill Of Materials  sabiall 4aild 355k (e 5 lall 45 Sall palialy
Clasae g il gall Ay glhaall pealial) eleuds 408 e

Measure voltage on a wire

r Measure current on a pin
1k 1k
Ji"‘ I— Measure power

T o dissipation on a

device
2

s o (e glia s A3gSa 503 (13 = 2 ) JS

47




Gl Sall g 48y sl g gy Hedid N 3N gy (14 -2 ) JSall

Measure voltage on awire

Measure current on a pin
‘ Bill of Matenals
1}

| CACMS0_32\BOM.DAT
| utput File ... | | C:\Program Files\MicroCode Engiry

Bill of Materials 4« ( 14- 2 ) Js
use a Single TAB character to s Single item per line 53 X
JSGIL dauda gall Al W yls5 display & ballg separate data fields
(2-15)

& Seiies BOM - Notepad

[Bill of Materials for:
C:\Program Files\MicroCode Engineering\CircuitMaker 6
Pro\Circuits\Series.BOH

Item Label-Ualue PACKAGE DESCRIPTION Designation

1 1k AXIALG.Y R1
2 1k AXIALG.4 R2
3 180 SIpP2 U1

oy ) 5001 cigla e (15— 2 ) Jsa

48




(17 ) & s

PLC e sall (ilaial) asal) ki) 8 Lasiisal] §gall pustigl) an ) =

1:1 pol) il , Ao gia Jlat) Al Janiaal) ol Tonasit L) pua)t 1

4a il Jlail adadl

o

111 paa ) (ubila | Ailica Jlucas) Al Jaiuaall G Lpnasit Lanay puay) 2
dalra Jluasl 4dads
I/I
/|
1:1 poa )l i, AU Jantinal) Ja ) Lot Lo puay) 3

L ]
- |
\;-);-

—{ )

1:1 pall ulia , g gila 50l o jad Jariaal) a0 Lystit Loy aua ) 4

C}LSAL; Ja e

—_—
1:1 pa ) (ulia , (3lka 5ale oyl Janaal) o ) Lstit Loy pua ) 5

‘3.:.‘"' als JA)Q

L

49




() ) daall 7 Al Cildd Jastusal) 3o Lustia Lass ) ans 5l .6
1:1 sV odbie Latch

<1

2 ) daoall AN Gl Jaxicaal) o) busia Lo pus)) 7
osall 1:1 sl ke UnLatch (<l

-

oia s sSaall 7 a0 8an o) Jasiandl) o )l Lstin Lass ) ans 51 .8
1:1 pu )l

duwi 9S24 77 A Saa

——

17 ) Akl A daddiusall jga ) ibdia wiall allall sl
Qupadll | sl Ahidl 2IIPLC )
da Al deliall dglae) 1:1 t-'uml o pdal) anl

50




File <ald)idli & 2 5all Preference sl » i 4 slhae 3 535 (5 aus 53 () 2 i Ladic
default ol 8Y) pagll il (16 — 2 ) JSIL daa e LS 3330 )¢k menu
el

I™ Sh
Vs
ol
i
'.‘
I sh
[ She
v A

preference 4aidll jLadl (16— 2 ) Jsal
gra ol )| an gy o sllaall (5l 5 gyl A8 JSG5 i (g0 LA 3 uSatl) () Lga g
JSEIL i g0 LS Preference JLEsY! 3kl aay 5 il JS5 S g ¢ 3000 Bl e

T (17-2)
S mNEN
B e __LE{_::___
-‘ | %%ﬁ - }
1T _}_C;E_miflj_ffff I INEEE]
#':Mi Iﬁ ‘cﬁﬁ[le
-;“J - CJ

g i A (17 = 2) Jsd

EEENS | — 2 555 cisa § il
. ENEENNEEEENEEE RY) (e
] 1 o Preference
JINEEEENEENNEEEEEEE




(18 ) p, el
3l a9 3y ke (ha A gl (S g aSalll antigl) s - OB

Relays s yally Start e zlie (e 4580 (S yaay o35 5315 i Laws ) ansf -1
1:1 pu )l ulia |

—LSTART

'

©

B2

@
A2

@
B2

DB G s @ jae il g il Apenss 515 5300l 5 S5 5 0 Lpnsnia Lass y o)) -2

m[][]q] )
£

12
K1 \ N oft 81
|

L3
oN 52\ K1
g (] [ [ |
LacaS 03,5040 il 3,50

3 | &

18 p (a4 g8 (S oy aSal b - Al pnd
Ol S ja g s lida s )
i.)).‘l.“ *Lﬁl.'uan f\,aal.\pj 1:1 'Gutm G dal) ‘u.n‘

52




19 : a8, 4a gl

43S ja (uSe g & paa () 99 ol B aSal B pilal gl ana )

44Ligt) 1)
Text LY gus blall Jo ai A0S 2y i Ladie sla¥1oda HLAAL & 685 & oY) day 3l (1
(18 = 2) JSa a alaly LUy Jubaiaal) S5 oSy 5 ,laly

This 1s a Test Areal

[ |
Eont Font style: Size:
e Bod B[ o
| | |Regular EN2? B
DecoType Naskh Italic 4 24 2 coed
' DecoType Naskh Exte=t |
B DecoType MaskhSpe [Bold Italic 28
B Decal e Nk H :J
BCO| ype alk
H Decolype Thukth %) EHin E
Sample
Fm-

Circuit Maker gt sl aladiul; 4,0 448 (18 — 2 ) Jsal
e Al a gl b WS Circuit Maker s S au )l alasduly 4355 SV il sall s )

£
KA LS 531 gl iy Loy 8 g 3yl LB 25, SO ol ol 5
(19-2)
Aalall glaci 3L .
33ea¥ly pualiall :l‘....\{< AL 3l paiali g gl it
yalall vanaidiali oM Teadi .
e M,Lg_&i 3l il (R4 330
(19 - 2) Jea
alial) g adad) B3l
dyi g SSN)
Digital Basice .’.l
Model/Subicit Stow. I Andog F Dgtd  FSmbd  Aosed) | Moo
LabetVale MI
S
Hot Key
o
[ Roun  Sewen |
[P ]_cmee |

agijadi il gally g 3alll G380

53




(19 ) &, Cua

48 ja (uSe g & e ) o8 olad) (8 aSal B A ptigh) ani gl @ D

121 pual oliie . @l jaa e 550 alld) Talaiall Tpnsnin Uy s )l -1

1l 12 13 Q2 Q1
I/I I,I I,I { ) \
I il il L

u)|

H Ql Q2

I

S s s Gilidy Jiid ( Ladder ) alldl Jabaial Tuavia Laay pusyl =2
1:1 ﬁ)‘u&l&h.(i@mfzﬂw%jﬂ‘&s‘)J%‘ﬂ

I I Q1 i}l Q1
4
1Bl |
K

19 Py & jaa 99 oladl (B asadl) kil iall
Gl AS A e e
dajdl | Asliall agilas) 1:1 gl o dall asl

54




20 : a8, 4a gl

S1, S2 (aliba o bl sl rluas (e 4 g8 5 A aidig) an )

( Ladder ) (oaled) hhial) aui ) -

Device abiall Liaadall slau¥) 33U (1a ( Resistors ) cileslia JLial o i -1
DN e bl jeaiall JS5 83U 3 4 sllaall 4aid) ey jekad (Selection)
Al any ek a1 83U jeky (20 — 2 ) JSE 5, 53 Jiwl 8 3 sa 5d) Place

coaY) sl e dalaall e

Rl

1k
Rotate 90
Mirror
Edit Device Data...
EdtSelected Device Vata),
Edit/elect Spice Model.
Edit Pin Data
Device Display Data...

Move
Delete Items

Duplicate

iplicate

da glial) Cliial gay aSalll (20 - 2 ) J8&
Duplicate Jl..ﬁi\‘::}a.'u.“ thbeﬁuhwﬂ&&am&c J:t_)il.aﬁcj-z
(21 =2) JSa pea g0 LS puaiall (il 5 ) S0 diisi o Juani i

El Bz
1k 1k
L ATAY —AMA—

) A1) Ty 5 A ) Als (e pURe gl el

[x]

c A pay G agad) Al Jgali agad) o Jaidal) 3 g

g —

G gSall (o L e g Uil g da glial) g 43S (21 = 2 ) Jeddl

55




(20 ) o) Cusad

S1, (malila o Jaiially pliay rluaa (e 4gSa 5 00 oaudighl anagll =
(Ladder) M\M\ o) = S2
U.lc.La...n“.\.lc GLlA:ICLhAA_,S1’Sz w&ﬁhwhﬁnéﬂ‘i_ﬁ‘dm_‘)?ﬁuj u]
i ﬂj‘w@é&ﬂli}‘ﬂﬂl%‘w} w;‘:\h]‘

11 12

Q1

g
\

stlara'hr.-rl".ri

$1°\
s2 \

hd

PEN{RE

sliay rluaay 1, 82,83  zeulia B85 (50 43 S oSl 5 yils Lynsria Loy sl -2
. oSatll 5 ) alld) el o | ke (gl e Jaiall e

I o1
(

P s1\ s2\ 83\

3

aall 5 i1l paled dalasial

!mg
aSadll 5,0
20 ) | Ladder ol biiay | okl ciall Ll )

Ol ) s 1)
Al | Aelial i) 1:1 e o2l ansd

56




aill) Basgl) J

e o) il 4.5 g IV 5 3000 Lomait Loy ) 29 00

50 A g SN 5 i) Locuait Lawsy o) 1200
CR (o sSslanad) 5 jlasual) 2 g alaiiaily

a3 U (g 1) Jabadal) Lasia Laus gt 1 2300

) il Ml Jead) Lm.ﬂb L‘“‘J pa ) 14
el | milall 5).‘1\.’4(',3 &l g )

EDE (a4 g 8 00 Linstit Loy s ) 150
A riliall g pluas o sl
s, PLC il e (jay il

Ban gl (g oticl) Jabadial) Lot Lo 5 ot ) 26
1:1 pmi ) ulia

N ) .-‘ . ’ 1 _13-)“ LH:-\-"“ L‘“‘J ?"‘U‘ :7ua
i) Adadi — da gida Jluall adads LX) PLC
121 pall (ulita

950 (35S g pSaT B i1 Lamait Laau ) s ) 180
1:1 sl paba | Relays < jall g

5,4 Ladder gl Bhia) busia Law) pes)) 190
1:1 pui )

- :L.‘,s.. ASal] 5 i1 Lusdid Lans y pna ) 1104
b al) pus ) — Cpalifal) o L) i
1:1 aea )l




gl n\qhbi:ﬂyﬁhagcgm@ﬁpiﬁu(m ) asdag!
. CSF 4d)) 4k, Al bhial) — §1, S2, S3

Cualida lo bhally (plaa Jas (o o350 (22) ) 4a gl
. STL el oY) 4ail — 81,52

. (Marker) M s (Flags) F ¢jaili 312 (23 ) a8, 4a4!

SET/ (Luaill ) o) slay)g slily) Al (24 ) adydagl
. RESET

Timers (<l ) cliajall (25) ab)dayl
. ( Counters) <l (26 ) )4l
.(Comparators) <lijiall (27 ) ab,dayl
Auaaiidl ) (28) @ dag

e i) g Jls) Agend ) 5 300 g aSadl) 55003 (29) o) da gl
\‘ J)skY) ‘!,.’U:\ ‘_,:A

Ol (ilSa (o o jaa il g J5 (30 ) pd) day!

58




21: ad day

.S1,52,S3 gildal) aal o kil sl rluaa (o &g 5 0 atigl) an)l

. CSF 4\l dday ,All habadal) s

530 dade o il Lo LR Y) 1 ki oSa ¢ Mot 50l pualie  Jaea gl 310
(1= 3) JKE 8 3 LanY Al 5 08 431 e 130 5 5130 Audle

v Arow
Wire
Test
Delete
Probe ( 1= 3 ) Jeal)
Zoom|n Juea gil) 3131 PAKES
Zoom Out

Browsze...

Refresh Screen
Print Circut...

) A8 jidia by Jo ghad s )l ) Laguany e ( eaiic i s Lgalaiiin) (S Jaa il 301 Lol
LY | Leghy daa sl ol 5 (e glie Jia 5 ilally Laldll LY mun gl dakiie Jaghad ans ]

(2-3)dsal
Bl RZ
1k 1k
_MW_ "'*UA-\/"V-
e
S
R / fﬁ
1% (2-3)dsa
Oa glia G Jaa 53l)
RL RS
1k 1k
e B

59




(21) @) s
etliall aa) o iially Ly pluas (e 4 gSa b Al il sl = >
(Control CSF 4l dky adly bbial) sy, §1,52,S3
System Flow Chart )

1:1 ol ki, Aol iy 201 Ly 8 Aasiianall Ahaiall il gl Tansin Lo ) o 51 -1
11 ’
| & vy
AND oR
Q1 ’
P —q
e il e congniet 1

Lzl die sliay luasy ST, S2 (paliie (e &5 5Sa oSail 5 il Guvialans 5 pus )l -2

s1 o
2 | & [— St

$2 \

im

AND

60




Ll die Jons Jany, §1, 82 i (e & e oS3l 5 530 Torin Loy puay) -3
121 pm ol polia | oS 5l A0 Ay A1) ans 5} | liall 2l e

$1 \ 32\

— Q3
2 >=1 p——p

aladll a‘ull.'. agdlal -.E:Jﬁ.;’

aSadll 5,303

2

iy AN 1 olial S Ladder alid) bl ¢pe gy sadl) Lusin Loy ausyl -4
101 el e A

I 13 4 Q2
| | ( )
I \
12 15

I\
I¥ >=) &
I\'
—0
21 by a)al) dday AL Jaladal) | oebie it lldall sl
Gl CSF g
E.'_LJ.\I\ #M‘ :\._l.ﬂ.“‘-‘-] 1:1 é.utm o tall ‘H-H‘

61




22 : b, 4a!

. ( Statement List Method ) STL <ls)aY) Al

50 Lol 23 V) Lshall Joa s ool Jasdis oy Aadaiie bo ghaaS o gill Jaghas Jlasia
a5t Liild Lasl olat) juai 3y 5i Ladie i3l ol a8 o edliall da gl e Alt ZUid) e saal
M‘L&Y‘Hﬂuﬂ);ﬂ\g}é)d‘algﬁ\ﬂ&;jsﬂ)ﬂfﬂﬁ‘ﬂi_)uﬂ Jjé&'&.\;\}iﬁﬂh

(3-3)
vé

R A . WA Bl o o o i A -
1 +v I
: ; :
1 uz |

v? I
: 2,2V | CLIMIT p2 !
: B Lk :

L 4 =N -

[ /) :
I 1lkHz |
) ]
] ‘ 1
1 VZ ]
55 i i i bl i v i s T, | s Tl s i i e i |

f; V3 i

i § —
7 v ﬁf?g
| T
| CLIMIT R1
=}
— _/- + e o a—
[ e
I

-

dakaiial) bghdll o Jguaall 44 (3 - 3 ) Jed

O A LAl Ay W1 Ja ghadll Jua g5 i ydil g ¢ 48 e iy Jashad Jaaa 8 JBall s Dlad

1 gy Jaall o) Cuny G, B (3 gaiall (e da & dag V) Jaghadll I W1 (3 paical

Al Jall Gy ey QB i guall (1) &) baly Jusly Jo¥1 @ stially Jusial
(4-3) Kl panlss 53 52 bkl

62




Boxz2

Box1l

K )0 -1 00

Gpiliaal) Ja s, (s Jrasil) 4 (4 - 3 ) Jsi

S 8 LS i 00 Gpolicall Jias 0 g dvoal) dsad ) 3152 aas ) (S
(5-3)

A 3 el

L1t |

dgad 1 i) gal) aan s AheS i gy (5 - 3 ) Jsd
63




kYL QO, Q1, Q2, Q3 a5 ¥ Gsxiall e Gl R dua i b i ) (il
i Ja¥) G saiall 8 Q3 Lkl o Cuay 0 AV (i saiall S 8 AQ, A1, A2, A3
ikl JsY) G saiall e Q2 ikl s Sl SED B saiall (4 AT ikl dla s

LAY Gl ) 13K Gy B i gl 3 A2
b shadll o 53 g cliandl Sl iy Lehua 58 2ey B30 Guliall s (6 — 3) Sl
Lo 4a Al

Box2

Edit Bus Connection

O

acal) gl iy dasall i g2 oy S sl geass (6 — 3 ) S

bk (5 Al le a5 o8 (35S5 Vg Ayl ey Ja gl Ay s LSy Y1,
st Yy Ledie 4) Cua gale Juagibad IS o LS cliad) Gl ol sy oS, il
135 5 023 5 (531 olasWls 5 & jad o5 Ban) 5 550 V) B ) e Janally o i olasY)

(7 -3)Jsal by

5L aladiuly Jaghil) Ay ¢ Jua gl (7 — 3 ) Jsid)

64




Al il g Al 8 agmge i)Y ey 233 Cus Devices Aaddl (e 8L (Say
o b )Y Je o) 2 il A e s sdll il e Lhas sy i)
 Jlanius¥1 5 18 eilial) Al pran gy (8 -3 ) JS 5 pns I 380

e 9

Devices dail guay; (8 -3 ) Jsall

BB oy g s sead

Liild 4, Hdalis 5 lall () 585 Lexie 4d) Cua 44 g 53SIY1 5 yilall slSUaall dulaal Lgaladiul &5y 31aY1 oda
:'L“a.géu‘J_,luji\)ﬂ"&_)_,_am)@.mﬁg;gHY‘SJW‘J}%M‘Q&&M\Q?JE
C ek 38 AND ) sl dadle ) (o ST (e Y Lld dsad )l 3lSLaall

65




(22) pd) oas
aa) = 81,82 (palida o bially Jas Jand aSa5 5 jilal owtigh o)
. ( Statement List Method ) STL <is!ja¥) Aailal Jahil)

CSTL 4y A pll 3 Lariiuadl) ) JLaia¥) zean gy Js3n pas ) -1

s !
AND i y3ls oy puad A
OR 3305 5 yud 0
NOT i y3ls e puad N
AND 5 51l o b5 i e puas AN
3oLl aae XOR 6 yils e yurs X0
C sk pe pud -
(s pie ) g5l sdl e dmnpdl o (
(s Ja2) ol el e doma ol Sl )
iy Ll BE

il e phagiya 81, 82 (yaliia e LS Sl 5 s Lsin Laws ) s ) -2
Al Ay yhay el ) Jiy J g 0305 panadill A8 iy J g pus )l | des Jinli]
1:1 aun ) i | ol LS el )




foamaiill 1508

el 5 )50 2 auseiild! ja i PLC 2 Ll eyl
$1 J5a5,La) 1
S2 saila) 12
K1 zps5)Ld) Q1
il po W1 4318 43 pla puali !
aagll ol z3edl 5i g5l
00 A 1
01 A 12
02 = Q1
03 BE

@il e (uhisiya ST, 82 (yaliia (1o 435S oSadl 5 s Lowwsia Laws ) pus 51 -3
Al 48y yhay rali pall Jiay g (0505 panadll A8 Jia Jgan as )l Jas Jial

81\

52\

[XT]

111 pu M ke, Y JSED 3 LS el )

loamasxill Lals
el )30 2. aseiidl jayll PLC 2 LAyl
$1 Joasyldl 1"
$2 I3 s3,La) 12
K1 z)55)la Q1

67




Qi.l)_?.}'l Lals L'a_a)Jna \__Mu)._n.“

Ry a3l 7zl 5f Sl
00 A I
01 0 2
02 = o1
03 BE

Jaal olal JSEN LS ST, S2 (panbiie (e 4 S Sl 5 00 Lynarin Lass ) pu ) 4
48 45 play mali pll Sl J g 0305 pasadill 418 Jlay g2 gyl das

1:1 pu ) i, el ¥l

S$1 bo ottoto.to.?

2 b

T

+ yamakall iadls
PE T[T K SPE A RN | PLC 2 5Lt syl
$1 J5ssLd) I
sz J5~.5 5;[..3! 12
K1 :)_, ila) Q1
alelpo ¥ L33 23, plas kil
a2l 24! Tl gl Jedl
00 A i
01 AN 12
O(
AN 1"
A 12
)
02 = a1
03 BE
22 Iy o oubiia ciall uall al
: Sle)al) daile
Qi sla¥ "y
;\QJ.'II‘ ‘-L_"-LLAH i._ul.m 1:1 @,JL‘:J! o gaall en-u‘

68




23: 48 4a4

(MARKER) M 5 (FIAGS) F (jaall 518 atigh acesl

i)l ey ehad Battery o Sources sl i (9 — 3 ) JSAIL Aoz gall 33U (4
O 3paadl W15 Ul ) e daraially & g &3 s )l 3380 e 4y jUall 1Se il a6l

Mincr Device Class

Device Symbol Analog/Digtal Device
BJTs i
Capacitors
Diodes (Ground
Inductors | Source
Instiuments V Source
Resistors
it
?
RZ
Bl
. A

LY 7],
- 10V

Bl ) &y ) ddLa) 4is (9 — 3 ) Jedd)
(10 =3 ) Sl Aaia ga LS Lglua 5 amy 455 53SIV1 5 i) (4S5

Rl

RZ
4 Qhn € Ohm

L e

aghidl
— 40V

Ay ) 3 0 Juua i g (10 — 3 ) Jsa

69




(23)p, Cu
( MARKER) M s (FIAGS) F g3l e adigd) anall =
111wl e | ) JSEN oSt 5 i Lansria Ly s 51 -1

31\ 53\ ss\
52\ 54\ SG\

s/

X1
101 p ) pdiia | o3le) JSEN anadidll 406 Jgan au ) -2

pasaill Lasle
s1) "
s2 12
$3 13
S4 4
s5 15
6 6
s7 7
K1 o1

70




111 s ol 1 5l A gal) pSa 5 5000 allll Jaladall Cpnsria Lans y s )) -3

-

| ———
— — ——O—

— | {

F0.1

F0.2

Fo0.3 I7 a1

/ {

1:1 sl it F () gindl plaids Saill 5 5308 STL el ja¥) 4ails J gas aua )l -4

A "
A 12
- F0.0
A 13
A 14
- F0.1
A 15
A 16
= F0.2
0 F0.1
0 F0.2
= F0.3
A F0.3
AN 7
= Q1
BE

71




M o siadl alasialy oSl 5 310 alldl aladial) Gsvia Loy ps ) -5

1 12 M1
b O
I3 14 M2
-
15 16 M3
— — ———
M1 M4
— | (

M2

_”_

M3

_”_

M4 7 Q1
O

M o siad) alasidy (Lall 3 50 el a1 Aldl J s aus )l -6

AN - PR I (Y R IR P E S N PR EE R PR
-

23

by
L'g).nﬂ‘

M 3 (FIAGS) F Gxiadi 312 | (e
( MARKER)

il
paa

TR

4l

dcliall

P 1:1 )

o J.MH ‘aul

72




24 ; a8 4a )

SET /RESET (buaill ) Ol ¢la) g slal¥) Al itigh) s )

B e dglaat Aalic ) Allad) pla ) 312

Al Js lnd Y Ly 5500 playY Gllyg slSlaall 4y 8 aadiud 51aY1 o2
e Al e Cinpal 38 L maliaall (e o Cus La sl 3lSlae dleny o 485 Loic
3 yig 5l e el e Wl i iy g slikae culS slSlaall ddee 8 ead) U Laiy 3\Sladll
L-.g.\ll tm}“ u_“ 3_).1!.\.“ &BJ‘Y tﬂb) _)L):IAY'I 'IM.L\:LM‘_JA.\.!Y alall o&gﬂ‘_g_);l b ya a_)‘.:ﬁ:'J

38l Adee el o g (i e S

daal ¢l 5 ghadl) 3)a)

s pand Alee (8 1538 Lt iy aal 5l 5 5haal) slSlaall Jae 8 31Y) o2 padiiuss
J;‘fsxécjmiylﬂ\\#ugu)mtﬁﬂbgaicumip

@ slslaall dules ¢lgd) g) paal) 3a)

LedlesY o BSlaall ddae o Lal Leasikis ie padiias

Uand die e el an e L)) g AUl gl jand Al 3 Tas dage 3LY) 028
Alla 8 Lailaall g 5 p0al) g A gil) g Ll il 810V ob it Lild (Ailall) & ylall) il gal
el Jlen s panill 3 (11 =3 ) IS i b0 8 clasiiall o) il aga g

73




Measare voltage on awire

Multimeter: DC (OP) E3

Measure carrent on a pin
‘ E _—
1k 1k
rl_ﬁ_t
I\ Measure poveer

oA dissipation on a
T device

Y

Sl g plsidad s (11- 3 ) Jsal

Alall oda g Lo 7 )3 Alls 48 jaal Glld g andll 3ol aladiul (Ko 43ld dpad 1 30l Alls
O i 138 Al H G jeds 1) paaldl) aladiuf die g 4) aais slSlaall Al 43y day
il g (58 llia () i | apall Ll kil (1) (i 138 5 (B)V e e 2¢a (38 Sllia
oanlill aladin) Alls 3y ciliag dllia o e 138 P caall el 130 Ll ¢ ilidl (0)V 585

H, )&% cila b o) Laslee je Rad in 1gh Ade Cagi€a o an g Y g slSlaall L
38l i3 i gy (123 ) 82, (L, P

Vvl
5.12
Ul v
DS1 DACS ¥
Data § 7 m™
Seq 7 & [A
fp——l§  Vou
4
3 VUref
3 2 VUget-
=Pl e ) L
-0cp2 4 0
-

B2 XSPICE For Windows
Quit HescaleAll Up Down

@ Stop when simulation is complete

580m

A=V(3)

dad ) Byilall aladiud gy (12 -3 ) Jsdl




(24) &, o

SET /RESET ( haill ) Dal slil g sli) A1) puutigh pus )«

Flip Flop (&aill ) a3l slaly) g olay) alls Luassia Laws ) aus 5l -1
1:1 s i, ( SET /RESET)

§ — —— 0

R — [—3

g 1

o I L
R 1
SR S

Jid 4 §1 e Lzl sie (Latch) Circuit ) ) 5 50 Lusxia Loy aus )) -2
e bl vie « SET Al 4 I ON A 2 sy K1 ( Contact ) peedkall
111 M iliie . RESET s 2 g s il (21 S2

AT

w2 /

75




111 pus ) el | aludl Jadadl) 8 yhay oladY1 g ola¥) 8 5500 Lanstit Lass y s )) -3

I1 g Q
I2 R Q

as )l iia . CSF adlall Alay 3 Jlaaiiay sladl 5 ola¥) 5 yils Lusia Lawsy s )l -4
1:1

[ cm— — (]

I2

R f— 3

1:1 ¥ elita , STL el ) 448 48y jhay zeali jall g2 pns)) -5

A 11
S Q1
A 12
R Q1
BE
24 A, sy g slal¥) Al e al TXTI
S )
da Al aeliall s 1:1 gl o el pad

76




25 a8 4a

Timers ( Qué‘g.nj'l ) QLMJA.U u.ud.\@.n eu).“

lpuzany po Alage 50l Cli€a gl pualiall paan o) (o S ) Zliad 5 500 Jaa 5 2ey
Al deasll e e SEI Sy CMaasll desdde ddhidl oS Laie dald
(13 =3 ) il sy Check Pin Connection Jiia) & Simulation

Smudsbian

« Andog Mode
Arduies Salup ClikFg
[igla Opliors... ChkFE
Besat il
i =9
Hun Fi0
lld.": -
Deplap Wawdoms  F12
Scope Probe
D eplay Vanatle Names

Bl cdlana g e 251 (13 — 3 ) e

JS.»:JU _}A&Y‘ u_,ub JG-L':‘ :%lua_,a.“ Pr- 3_)3‘.\“ _)..aLm‘. dl& all\S = 3_)3'!_‘.5\ d_,ﬁ LA:IJQJ
ad gl o Jie Multimeter 33Ul (Gl 5 el LA 48S mimg (14 - 3)
Al S 5 jalall Ll o) Y dagliall g Ll g 5 patusall g 4 gLt

=K, ¢ Bl ET
27 ! & Ohn o

{18 O

e

ALals 8 3 il ¢S Ladic (14 = 3 ) Jedd)

17




sl (38 IS o5 Il 8 lSlacall 3130 Ul gl Cum 5 il 3 5LSLaall 31a) auliis ¢Sy
L (15-3) JSaN i g LS ABLE U el LS oy il Lo

8.000 V [ ]Z gg E
$DPCVEO #DC Ve
L ] L ] ' '
| 2.000 A
$ DC A 4 Ohn 60hm
AN L SV
Rl 2

alitde
i
™~
[y ]
<

X

Bilal) pualind agad) (345 i laa (15 = 3 ) Jsdd)
L idle palitiugy gafuadl Sl 210 DIt ik Ggnisl N s Cllaall S0 5.5 st
Sy Ay Jaall e lie o A jra 5 Leie i oglinal Ll 0 L) ¢ Jual Ak
(16 =3 ) JSa Y 5l Al il

RE
100k
AN
Vece
+12V
Vin 0
-100m/100mV g7 71
_{\\}_ B10k F; UA741
4 > *
10kHz L .
1 6 25k
- -12V
Vee

clilanl] Sl il 61 a0 (16 — 3 ) Jsal
a4 ) lall Qi S350 2 5 pus ) 3155 2330 Lo Juan Sl 5131 Japlis 3
(17 =3) 82l BaY paiuaall g jaly oo gbiiall il gall 3385 g ( ol LSV

78




= CircuitMaker v|v
File Edit Macros Options View Hotkeysl Hotkeys2

DENEENEREER ElnE ElEB]E
= AD\OPAMP 0% alll =

DC Analysis (3] -

fL.O

RF Ha ]
Vin BRI

uto) ¥
Vee
+12v
g 10k
SV - FARAA-eee]-

10. kHz e
-100m/100nV

RL
$25k
= -12v 3 ¥
« -
= ansient Ana A= AC Analysis (4) =
i R3] |7 £3]
RIS W EI2E
Mand Suta] ¥ uto| ¥

B il Jaladl M) gi (17 — 3 ) Jsd)
e bzl Sl & jall g Jaall o gall JSEI 4y ) Sy (18 — 3 )JSll 3381 o2 (e g
JSE ay ald g Al o )l jane auad Glld aey o5 53U Ladi ) 5 5 s3U
Clagll s 7z 8 oy milidl da gl & Shift Ul e baallby 5 50 4 7 sl
> el JSA e Jaall oo gall (AN i) o ladie Clilead) HSa JA0 e daglially Juaidll
180° lsies Phase Shift _sb a3 et cul€all o Jaadls Lin 5 338001 i 2 Al

CircuitMaker
File Edit Macros Options View Hotkeysl Hotkeys2

LY A Y I oY 6 LI
IE Transient Analysis (2]

mEnE
CEmE

(18-3) Jsa
z Al Ja 5 L




3355 die Jasd Ladie 5300 Gailad 48 ya oo giiall Ll i gl Jalaall 408 (pe sakiaY) (S
i Leie 4l Cuny 10KHZ o s 23 5 tie Jang 4 (55 lilaall ;€05 50 3 Niad (pune
Jalad )il gal o gall JSEI 4y 18 9 Juasy o Distortion Qi p&il) (s aall 1 e 0 53l
sirar gl a8 380 el JSE () 5 5 10KHZ oo 23 500 3 3 Lexind o glitall Ll
a5 b clad e Gl aagally 2 il 13 e 81 sie Lehee Gty Y 5 00 ()
Jsil haY Bode Diagram 25 asl s sl JSEY) i je (0 g il 138 can g Sililaall

+ AC Analysis (Bode Plot)

(19-3)

39 pual (19 = 3 ) Js
 ensall S0 paadl ) LAl 33U gy (20 — 3 ) Sl

Settings
= ¥ Auis 'Y Asit

) Selected Variables
® Magilude " Mzgnitude
£ Rea’auss " RealValies
€ [ Hagrans/=lies " Imagnan¥alues
™ Dechels & Decibels

" Phasein Degess
" Phasein Radans

 Fhasein Degrees
" Fhasein Hadians

~ = Grid ¥ Giid

O Lirear ® Log ® Lnear o
¥ Salid GridLines ¥ Soid Grid Lines
¥ Show Ow Vaes W' Shaw Div. Vales

| I Show data parts

E3
Wavelorrs

Recal StoredWavelomn.. I

Stare - | =) =
T | 3

Save Tl | oz Dt |

I Display evew other Div. Yalue
[T Show wave designation symbols

oK

¥ Show Wave Gid
[~ Bod\Wavefomns

Carcel

& JGA) 33U (20 — 3 ) Jsal

80




Jaxd Cums lghua i (21 - 3) JSA) 3 muagall 5 (555) Timer <diall 3 50 ans ) (Sazg
DY) galal axis Chdes Astable Multivibrator  Jfies e (AU 2aade 23S
Bistable Multivibrator L\ &Yl Al i 033 s Monostable Multivibrator

Ground
(e ¥1)

Tngzer Qutput
A2 amm

555 cdal (21 — 3 ) Jsil
b WS 7 AL o sl K8 ) 5 (ol dawie S Jand Aliaa 5 (S i pall 18
. (22-3) de

BV ppe=sborpmsanucinngpacicssnsnasneasassnsnssschsnsnsescssns
Voltage /
Across "C"
Output _I |

Sl 8 Glidall da gall JWEY) (22 - 3 ) Js

81




(25) s Cusad
2 Al awl
Timers (<@l ) Cliajall digd) auyll « 3

1:1 ) Gilie, il adazal) s ) Laia Lo o)) -1

11
Control

Reset Q

1:1 sl pdia, (Pulse Timer SP ) el ciipall e Lusia Lo usjl -2

S ‘E»-PULSE0
— R BCD jee

whiia . (Pulse Timer SP ) el cgall el ) Jabaaall busvia Lo gl -3
1:1 sl

s 1| ] U LJ

Q = LJ

82




(Extended Pulse Timer SE ) siadll aasll cdgall 3o ) Lustia law ) ans )) -4

g SPEXT 0
- TV Bl
- R BCD

11

) e

(Extended Pulse ied uasl) cigall el jill Jalaiiall Lt Loy pus ) -5
1:1 al e, Timer SE )

1

R

M

&= T—9)

e 1>

Q

T

[

sl Giia . (Delay On Time ) aliall Jsl) cige 3 ) Lussin Lo ) ans 5l -6

SS- oDT 0

v Bl

R BCD

1:1

. (Delay On Timer ) Jatiall Jauall cdgal i) 3 lalaial) Lussia Lass y pus )} -7

1:1

el e

R
- T “« T
Q
25 y ((clidgal ) cilia jall kit il CTXTI
el Timers par
daal | dAslial agilas) 1:1 gl o el anl

83




26: a8, 4a

Counters <lalasll wdigl aniyl)

Fo Laclal aally a8 8 lalaadly 23 aadi 5588 o Slal a8 cililaall 3 S8
2:4:6:8¢10 e disma asily 22l 258 5l 162:3¢445:6¢7 Jia W3 ) 7:6:5:4¢3¢2¢1
Jaa e dlase oS5 Clock deldl o ol deludl cllas e Jand o L) ilalanll 5 136a
By dgial 3 cblae Al oda 3 ey )5l e Flip Flop (bl ) 36 JS deludl
el clag die Jao (6 blhai S 7 A o 4l Jend a8y A5 ) dpaelial ()
(23-3) Jsailly iliall aal g e J K af asen Juasi Aaadle ae 135 5 4y o) Llkaill

e T . 74LE7E

dslull sl - —— s J
—_— - -a -
-0 T—
4 | | 3
= D - : E_
: -
1 -0
Oalfia & dae (23 _3) Jed)
oo 3 e Jua 8 A8 jha i g (24 — 3 ) JSI L
Asbadl Gaags 4 T° j | 741576 j TALE7E \
< b= - -~ 4
_-_-g < — O
-0 - -0
] . I N -
- D_ i D— : -
b 3 - i
4 P 4

i A (24 -3 ) Jsd)

84




(26 ) f (el

Counters @ldlall uxigl) au ) - >
1:1 pu ol il | aebiaill Slaall ) Lweaia Loy ana ) -]

c10

S-CU
—iCU Q p—

-1 PV CVBCD

- R

1:1 sl e 999 2all gaeliatll dlaall el Jalaia osin Laws )y aus 51 -2

= Q40
100
S-CU
—l |—cu Q —( )
102

—”—s cv F

C#901= PV CVBCD

s

101 sl e, (3l Saad) ey Gisnia Laws ) p ) -3

c10

s$-CD

w1 CD Q0

--- = PV CVBOD = ---

85




121w e, sinall 1) 89 (e Il Slaall palud) Tabadiall Cria Lass y ans ) 4

e Q40
100

]li CDS'CDQ—()

10.2

_.“—s cv

C#89 = PV CVBCD =

10

H =

awa M) a3\ gaelaatll ol call dae 5 800 aldl T ) Toussia Lass y s y) -5

1:1
110 070
Q HCTU
. PR 500
AC 200

110 070

01
PR 500
AC 200

110 070
H HCTR
02

26

"’J_ Counters <lalaall et e lldal)
L.Ji)““ it J.“

dal) | dsliall Al 1:1 gl el aal

86




27 : b dayl

Comparators <b jiall cwdigd) o )l

8l sl dglae Aali (0 (5 A1 Sl glaay dad )l Sl glaall & jlaa Mzl SV a4
5y (sSEy i) ey o pall 1agd Ahiia e aladiu) I plias Alall oda
Lif G| (25 =3 ) JSall i (e 58 LS XOR @l se 0 5 XNOR <l 51 (e (3 il
B3,B2,B1, B0=1011 4l a« A3, A2, A1, A0 =1011: guad )l o & o La))
alsn AD=1 a5 sV AN G LSB il il <y (Jo¥) LAl Jua g g 4l
e (5 5y Laie 4l G B1=1 a8 (e 3 bl 151 AN ae XNOR
Ul ddly dua sill dilae i S5 Alaiall 2l 5l L sls ()5S XNOR 452 7 4 8
g asen 058 s adl Cumy S 8 ) e Ll 5 plliall AL o8 S (e gAY
A ¥ 3 AND 4 sll daall s ahaiall aal Il Liglus ) JSAI1 (8 daia sall XNOR
741 Cllead) 5Sa5 50 alaail (S el alaiall as) 5l L gle Allall 038 8 ()5S Ja)2e
Ua ey ) Jhay) ae ds s ge adalii a3 Mia 51550 o oplan & jlad ¢l

,AaliLall ol gall

» — ]
:i :jIDM— | out=1 if
)._

AO0=B0

A2

By 4 P AL-B1
A2=B2

T

B3

A3=B3
) a0 (25 - 3) g

LE X X J

87




(27) &, ousss

Comparators Uil cusigl au i«

111 sl ol el ey Lansria Lass y s )) -1

1:1 i s sl ¢ laal) plasial Tuosia Loy pus)) -2

100 104 102 Q40
|—| I— CAM —| |—(s)
i
MWO —] IN1
Mw2 — IN2

11 ) (i, g0 3al) sl Slae B (g Jaall 3a y Lissia L) s ) -3

Bl

—1 IN1
-] IN2

88




sl Gl g3 3 Csymaa (pasal () plasial gy Je Lussin Lay pus)) 4

100 101

1:1

10.2 Q4.0

mila

MDO —
MD4 —

- ()

1:1 awe bl (ol Cyia cpadae G )l 3o ) Lisia Laws y s )l -5

CAM

<R

IN1

- IN2

1] ol obiie | Otiin (s G ) plasiad Lsvia L) sl -6

100 10.1 102 Q40
HH 2 B
<R
MDO = IN1
MD4 — IN2
27 g, | Comparators <lijdall | (ulia iual) TTATINN
e ) e )
dajdl | Asliall gl 1:1 oo oyl

89




28 : a0 a4l

SR A1 Aaadiall jalgdd il ayl

sl e il (Tutorial ) cl )X 488 (3laie (ala Jis Circuit Maker gl &
cdgiall ol i gy (26 — 3 ) JSA 5 Al i gall s )] pranatll

CircuitMaker

The Ultimate Circuit Design Tool

,jljﬂiwéljaldﬁ(26—3)dwi
e baally, (27 - 3)

dgig S 3 i1 a e (27 =3 ) Jsdd)
90




( Digital Simulation ) Jisll e 4 )l i sall s3a) (a je a sy (28 — 3 ) Jsill

i CircuitM aker
Fie Edl Magros ﬂlﬂﬂm View Hotkeys1 Hotkeys2 Hﬂ:

duad )53 (28 - 3 ) Js
el.\a..mbcl.m.n.‘l'lMjm‘o“pmlﬁu)guﬁ#ujﬁa(zg 3);15...:]1&
dullu.\.\.ﬁﬂ_l‘}l:ﬁ.l d.nl_m.n.“ ‘:1:. ddalisall CYLAAY!

= CircuitMaker
File Edit Macros Options VYiew Hotkeysl Hotkeys?

UNTITLEL

Use the Probe Tool
as a logic probe.

dilaia 5 413 paay (29 — 3 ) Jedd)

91




Esjc.kb}al.nszq._)w\'é_)u}'ljui\ﬂ Q\)ﬁ?lﬁy)@u&ﬁsﬁlﬂl@aﬁﬂ L;l ',:QSQJ

(30 -3 Jsall
—1 ad i :
File Edit Macros Options VYiew Hotkeysl Hotkeys?2
DLIALZL) QIO [ [ofad-] (R (0] (2]
= 0% -
+
Waveforms are
displayed as the
simulation runs. .
- »
= 0 -
+
*

G LEY) JSd aa dgihaial) 5 00 Jaids (30 — 3 ) JS&)
osebs 3l Ablugy juaiall oo Rl &g IV paliall 0 jui A4S Gl LS
JSA) 3 5o WS Label — Value 4a & 4adll a5 5 Edit Device Data 4l

=| CircuitMaker

(31-3)

i
hl

File Edit Macros Options View Hotkeysl Hotkeys2

Device Capacitor
LabeFYalue |1uF
Designation

N+ |A[Z]B] [01- 1] [GIaT Tl (ol lud raml [0
lfﬁ

Bus Data |

Spice Data | %D %1 %2 %V

I~ visible

% Visible

[™ Visible

Package ICAPO.Z I™ Visible
Auto Designation Prefix |c X Analog
Spice Prefix Character[s) [c I Digital
B

+

'Y

" Exclude From PCB I Exclude From Parls

| Pins... | |Save..| [ ok | |cancel]

[ I=]*

« |

Ayl g SN pualinll ad puis 448 (31 = 3 ) Jedl

92




a5y 3 (32 = 3 ) JSENs Al 5 il Ao giall A Sy Qi Sy
iad i Edit Device Data 33U J3a (e bl oSail) (S 1388 5 (uSally 5 drniiall

A gaall ol Aanidll
= CircuitMaker M
File Edit Macros Options VYiew Hotkeysl Holkeysz
(L3 8 N N S [olif) (L) (0] 2]
=| DCAVG (2) C\CMAU\SE*S CKT* 100%(1) Al
+
400 o -
AN ] CI0)
Al
4 1
= 10v
'f . 00LuF
1
-
'+
* L4
= -

da glia g dacdia (o dgSa 5002 (32 - 3)Jm
Lo glaall ddabs g Ml Zaill 5 dpuall A gall Llal) dadll apaat 40 Jaa3 ( 33- 3 ) JS& e

= CircuitMaker
File Edit Macms Options  View Ha!kcysl Huikeys?




(28) ad, sl
) _ ;G padll
W1JAUM‘;&A§@J| ‘s.n).“- >
I:INJ‘M@LJﬂd‘Jﬁﬂ‘WbMMJMJ1 -1
Q1

— —C

IS

()
B—II—C)
—II—()

1:1 sl (ol | Jo gyt ) Alae Tosia Loy ) 22

ISC

| |11|- ¢ )

—Il—c
 —)

28 b SERY A — daadiall el g ubiia il
el s 1
da ) dcliall il 1:1 F ) el il

94




29 : ad,da
N ia d e iyl g Jadal A )1 5 Al g aSadl) 3 yil raigd) pna )l

(34 -3) Sl mansall yshall GSle cluleall € A KNIl Kl il any

CircuitMaker
Edit Macros Options View Hotkeysl Hotkeys?2

File

|£JJ -

sl pusle cides e (34— 3) i)
(35 =3 ) Sl e ge LS B kil bz allg A ki) 3 J gl aosy o

nnlzz@ IEE:!

(35-3) Jedl
g Al Jsial yaas

el |

95




Y] A LS il Qs e o glladl) s 23 Run Time Test Point 33l jLaaly
(363 ) il daca pd

CircuitMaker
File Edit Macros Options View Hotkeysl Hotkeys2

AFIALZ]E] Q[0 Rl PLI 50 2

CACMANOPAMP.CKT* 1002%6(1)

Run-Time Test Point

Place Run-Time
Test Points to
view simulation

: ! g R
x i ' ..

a8
CircuitMaker I..

File Edit Macros Options View Hotkeysl Hotkeys2

R HA[Z[E] Q) [@2lL]#) PR k0] [2]

C:ACMA0YOPAMP.CKT 100%(1) o]

Run-Time Test Point
Place Run-Time
Test Points to
view simulation
progress.

Sdanll dag

Run Time Test Point 83U & <) L5a¥) gl (36 - 3 ) Jsil

96




(29 ) a, Cusa
B A s e Gl g Jaaudal A 1) 5 i) g aSal) 3 pila -
SN i o e Gl 5 Janat) A 511 5 50l g oSl 5 5ol Lparia Loy s ) -1

1:1. kY
L1
L2
L3
F!:]FE]FS Fo
Kkt \ \ ot st/
oN S2\ K1\
Fs|IC|C|C
o 1l 6 il aadl § s
M k1
3;[1 j

ol | Aa g¥) OB s o jae Gl g Jsdl galad) Jaadall Tyuatia Lass y s y) -2

1:1 a
I 12 13 Qi
Qi
29 py | N s e i) g JADS | el e lldal) sl
(:’!J‘m )‘}b?' - ‘)n
Al | dslall s 1:1 o ol

97




30: a2, 4a
: ol yiSa (e cills] g (il gl pus )

57 a5 Lial 23 LS da¥) jeksi Run Time Test Point 33Ul OK e biuall oy
(37 -3) 8l mase WS Trans. 5 DC 512

= SPICE For Windows
Quit RescaleAll

D Stop when simulation is complele.Q

AC: 100% 1Meg

TRAN: 25% 300u

12

A=v(6) |

F 4

1.5 DC:100%  -700m

LAY s eyl gdi (37 = 3 ) g
5 LAY il a5 il 8 Adai g st (e (38— 3 ) JSilbdas -}All;}_a,x,m i
L e g e il A gl AL s ) ) DAia 22 5l

File Edit Macros Options View Hotkeysl Hotkeys2

DEREE BERE

cacmanoramp.ckr 100501 | N T Y € I
i \:-720.0m ¥b:-1.500 a-b: 780.0m
e (38 -3)Jsal
Gt 201 gll) ) ggds
Vin AR -
_.-"\_ - ﬁ A.bs.. »-_.5" REREN
-lolﬂan;lk:{:ﬂnl/‘ 3 )J'I.ﬁ'l

AC Analysis (4]

oSlall illaall € 7 3 A A Al e Jasar lad 5 000 3 and A ap3a3 2ag
(39 =3 ) SN i e g LS o gty el oy A A1 Q18001 5 L2V (Say bl
98




File Edit Macros Options View Hotkeysl

CircuitMaker
Hotkeys2

LA @] [loliE-] (P
00% - L)

EEJE

= AOPAMP DC Analysis (3)
+
|5 £2)
BF
100k EIEE
AAAB— bt
Vee ‘
H;V &
Vin RI + -
J”\ i \-.-o-lmi L UA74L
10. iz 3 _
-100m/100nV $ AL
b S 25k
= -12v 'y
- -
= Transient Analysis (2] alll =
b | nOne
kito] ¥ w

38| gil) o ciliadall g <l LAY jeeds (39 — 3 ) Jedl

) o Al aladiul g s il 5 Aand) Jie Settings 838U (e gl Lidl) (o) past Koy
(40-3) Bl drawlsSlaesY 5 X

=

CircuitMaker

-
KE

File

Edit Macros Options View Hotkeysl Hotkeys2

B
AC Analysis (4
Settings

- 'Y Axis ‘Waveforms

|flequency Selected Variables

| Recall Stored Waveform... ]

@ Magnitude ® Magnitude

Linear Data Points:

100

C Real-Values

| store > |[a=vie)

lil

' Imaginary-Values
C Decibels
C Phase in Degrees  C Phase in Degrees
C Phase in Radians | C Phase in Radians

X Grid . 'Y Grid

l Remove -» ”

IE]

[" Display every other Div. Value
[~ Show wave designation symbols

@ilinear O lLog [~ Show data points

OK

[" Show Wave Grid

X Solid Grid Lines %l_ Solid Grid Lines Ehi
old Waveforms

Cancel

[ Show Div. Values | [ Show Div. Values

Ref=CGround X=

Settings 33U ( 40 — 3 ) Js

99




(30) & Cual

101 W (b, (pailine (1lSa (o el jae iR 5 il Ly Loy ansl =1

L1

L2

L3

F§

i 1 5 il

M
P

3Ph

Fi 7
ofrsi/

ofrs2/

oN s3\ ON 84\

|

asatl] § il

&

O (e da V1 G s o jae il g il el Taladal) Lisnia Lass y s y) -2
1:1 au l alia | (puilida

|

12

13

14

01

'

I—m—m I

|1
HH
—] |—

L

)—‘

Cpilide (S (a4 g¥) (SO s o yae il 5 Jd A0 sy 5201 -3

I
12 &
13
0
g |-
14 —
15— >=1
01—
30 oy | 0uilsa e dl e diliy)g JAdS | el ciall ) e
") 'J.nm ‘_»ﬂi'aa A )ﬂ
Lol || delal Fr 1:1 fa ol aud

100




lﬂjli‘m 3&3.“ Q-AJLA:I

« 4.3¥) 5 ,9) 35 Circuit Maker gt » alaiiul; 11

File Edit Macros Options View Hotkeysl Hotkeys?2

DENEE[CEDERR c|0E ClEn]E
@ A0\LPROB 00%

-
+5V F *
0/4.5V R4 i Logic Probe
[—| 1k
1 Probe Tip 7402
1.00Hz| i i
[RUEN
| u1e
o o 1High Low
B3 Pulse Latch ,1!"“)2 LFDJ.
470 ¢ 470 Bl W
150 |
= +
L »
-

1 41 8 yilal) &S Circuit Maker gt aladialy 12
= ircuitMaker [+]%!
File Edit Macros Options View tfnlkeyt: I=Hmlceysz

2

(A JALA]E] EERE

40) e
+5v . =
0/4.87 24 | Logic Probe
|—| T Ll
. —{V {6} F—Ar—
1. 00Hz 1 Probe Tip ra0s
B
L .
igh Low
Y Pulse Latch _|LEDZ | LED)
470 Rl
150
+
ks -
-

101




ilal) 35 Circuit Maker gl » pladiuls 130

= ake M
File Edit Macros Options View Hotkeysl Hotkeys2
NERLEE [ oIk [RETE
a 4 R % -
0/4.5¥ R4 ™ Logic Probe L
-—'@-«3’5\,— zngjs'm
.'..DOHZ__L Probe Tip 7402 —
= ov |1z @‘
@‘l—z‘ ol —4 tst:.ug:h Low
B3 Pulse Latch NFLLRDZ L_RDJ.
Sl sl te bl 5 % 470 lns.lo T T
Pyl puags g Al = T
U1B Sa >
-

e

el cigal) jay Luotin Low) pua ) 14
-l cdgall 7 Allg Jedall i L)
el Cigall 3oy Lonasit Lansy pusy) 1500

5 L) g A (M 5 Pulse Timer

5s (el

_ ) ai_,.. Jau bw-\-ﬂ Loy poay) = B
i gal gAYy Al &) LY gy 9 Timer

all s bbia ja iguﬂi.nu)?u‘)l (s
Sl

sall el Jabide o) Lieatit Loy pua )) 18

102







a5 A gay o




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104

