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Dcex: examples for DC circuits E: circuit guanples =T
: T L L 'Ysizag_u 21
8 fexa: £ £ € uzizaq_n 1: Vsi=32 Y
B lexz: £ £ £ 'usizel E1odn
S |exd: 4 £ £ 'Usizise Tl
i |exG: £ £ L 'Ri=2.1i_k® R2=2_%
. Q1 |exe: £ £ € rusa=-any Vsa=-7_y
[OK] shows list S |ewr L tUsizus' RI=i_n
w |exd: L L L '"Wxi=3" 'R -
1: k2=3_%
[ 1 1 |  [canci] on BN OCex [DCHes[exnUN[ExKic|TLins|0CinF]
Cursor left shows the b1 . g ‘L—cz-Ii—cz-IIz;_?En_J
corresponding graph of circuit ) I3=1. ]
21 IRi=5.7
v L k2 IF IR3=N.
] e
DCmesh: solves for currents 1: [ WRasE
and voltages in circuit (5s) YRZ=1.
[ [ew,a] [ [ECITICARCLENIN bCex [Dcnes[exnUH[Exkic]TLins]bling]
. Gt
an symbolic example % re .
1: {'.'si:l.li}
Fi=rl
Wei L k2 I=i
ka=ra
{Isi:ii}
ka=ra
graph of circuit R3=r2
ez Dines]exnURlEckiclTiins|ocin NN Jex.vi] 1 JECIT
DCmesh: solutions (7s) =t ritra 1: ysiz15
_rdui+ul | =
TRa=CE2200 gy Ri=3
ri+ra Fasc
IR=il N
1: ppy=f2rintsudicd k2=5
T riera Is1=1
__rdwiai-ul,2 kE2=Y4
WRas ri+r3d { EY=3 }
Example with supermesh UEZ=r2dl Isi=-1
IMIEIEIEEIMEEEI:MII Imlm- [ExBir|ILins]0Cinf
. = LI b 53
solutions (8s) i L= d | 2 :
: WR1=35 RIS
wpa=122 IF:'-I—:;
324 1: VR1=6. 1016943153
VRI=Tg VR2=2.32333050847
ypye il VR3=§.50847HU5FE27
QxNUM: symbolic x numeric R URY=1. 2217555322
[ Oy JocHes exnUH[ExRic]T Lins[DCins IR OCex J0CHes[exnUN[ExRi (]I Lins|Cinf]
example with Wheatstone 1: im:isn_s::i
: RY=Z00_%
bridge Fi=i50_# Rl k2
R2=50_8 Wl
R2=100_%
R2=100_3 R4 it
R5=350_%
graph RY=200_#
[ D2y [DCHes{exnUN[ExRic|TLins|0cin U [od,vaf | [EDIT
- - . a1 St e : T3oTi+T2 ]
DCmesh: solutions (95) 2 IE?=. 015551734172 2 Vel=TLEL-THET
IFY=5 . 285057 47127E-2 Vra=I3EI+ IR
IRG=7 . 7aY13787407E -2 ] : _IR3+RIIN a1+ RN T
; I
) ) i: WE1l=%. 2442 areiea STIRE2+FELEL+R 3
ExKirchhoff: examples with '-'Illﬁ:;"i- '5:555'515?531:133": M L - BNt A EA L
. . =1. (R@+R31R1+RFF2
Kirchhoff equations YRY=17 . GEE17AY13E LaeoiRRBNEL RS
Isolve: solution (7s) VR5=13, T407Y4227E ] TRa+RINRL+RIRE
[ D2y [DCHeslexNUN[Exkic T Lins|0cins IR OCex |DCHeslexNUN]ExKic|T Lins|0CinF]
example = =
Pl Ly R2
k4 K? ES
{ { 'Ri=a.1_k#' 'Usi=ia_y' R3s — —
.6 ko' 'RMZH_kg' 3 { 'R2=5.6_Kd — w2 Fe
R A R g
o . L T 57 | 3
graph of circuit '.'sE-E W' TRs=d g 3}
[+SRIF[SRIFH] +DEL [DEL+]0EL L] In: » I 200K [¢R, v |TRACE] FCh [ EDIT




DCmesh: solutions (10s)

IRS=-&. 7128 004201FE-Y

IRs=4. 283752535 74E-Y
i: YR1=2.332e406F30Y T

VYR2=-.222e40e2304Y
YRZ=7 . 247202327

2. l AN 1= d Lo B ae
n

£ 4 'Wsds-go_Y' 'R1=I_R' 'E3=I_N
VEY=2. 5015952215 D 3g, BLEEEL CRaD Tiuatsd0 P
= I TR P it
wgs=-u 5paEmeazisa | | 3 f ES-R0WNRLORT CRITR-R.
next example VE==i. 1|3z
[ DCex [DCHes]exNUH]ExRic]T Lins|0cin? I+ RIF|SRIF+ +0EL | DEL+[DEL L] INS |
graph of circuit — =t l IRa=13.
i R IRb=-7. |
1: WRi=-30. 7
e N ] YR2=10.
ds2 b - - e - [JRb YEIz-20.
- - | R L YRY=-20.
. Ry - YEa=d.
DCmesh: solution (115s) — VEb=0,
[ D2y [DCHesExRir|Is0 LT Lins|DCinF]
. R “+
symbolic example: current %= Rl -
H —1 —1
dependent voltage source = {Hi:uj} T
Ri=ri
1l Usd 531
R3=r2 ® e *
K2=r3
. k2=ra
graph of circut Na=-211-12
[ DCex JochelexnUN[Exkic]TLinzlocins Y 200K [, v TRRCE] Fon [ EDIT
- . TS ; =
DCmesh: solution (14s) = [ (Faers-21 ?*"3 ré ey
- Ul .
IR Eera-snrierara | E: Vei=3
i1: II,m_l:l.ls-rEH.ls-r3—3-l.ls:l-r1.' 1: -
T or2+r2=3nrierord ki=1i00
ypaz—LUsr 2R R2=z200
. TUrEer?=Ehrlerdnd ka=aon
example: voltage dependent - o {'.'sz=5-zuu-:11—133}
Voltage source TiraerZ=3nrier3rd KEI=Z04
[ [ [Dines|exnUH[ExRir[T Lins[0Cins QR DCex [DCHes[@xNUN[ExRiC[T Lins[0CinF]
. . oo
graph ki Ys3z5aix £ l 2
1 IR3=17E |
1: wr1=12
Vsl v ] k2 k2 )
=5
WR2=3
. wpz=22
DCmesh solutions(6s) 7
[2o0H [c, ) [TRACE] FEn [EDIT |CARCLIMIN DCex [DCnes[exnUH[Exkic]T Lins]Dling]
example: voltage dependent
current source .
'.':-:-'E&}Iﬂ. EYy - RE% ..
.o Ahh—y - kZ
SI=as WL ¢.I.'51.
4 I 'Isl= B=Mxi(Ii-I23' 'R3=2' '
L B4 3 f Is3=3' YRl=Y' TWsi=-2 :
graph of circuit T3 L tusd=3vRas=a’ 'R’ T I e e e e .
[+=RIF[SRIF +DEL [ DEL+[DEL L] In: « QR 200K |3, [TRACE] FCh | EDIT
DCmesh solutions(6s) 3t I2=2
i
EEET
=y IK3=2.535]
IR3=1.375
IRY=2. |
1: WRa=5. 257
example: current dependent yrazz 3| | A L 'Isdz3' lRi=P' tymi=_30 3 o
= yei=3' TRi=p' 'Ra3=1E' 'K3I=5' I
current source wpd=2. 1 | 17VE2EE Tsds-y=iIacI; iz
[ D2y [DCHe= X NUH]ExRic|T Lins|0cine I+ RIP|SHIF+ +DEL | DEL+|DEL L] INS ]
graph of circuit . 3: 61
R 1z=58
R [T ; :
N A R IR - TRi=1.16353442633
CRTs | RS TSR T IR2=. FI60GEE7377
vt IR3=- . 37262253455 ]
YR2=12 . FY0NFTEOEE

DCmesh solutions(6s)

[ 200K [0t 1) | TRACE] Fen | EDIT

i: [ WRE1=2.1475403FFEL T

VYEZ=-1.23Z443a 2355 ]

[ DCax [DCHes|exnUNIExRic]TLins|DCinF]




A—>Y: conversion (0.8s) v =t
Y->A: conversion (1.8s) % %
41 12z | 4:
=H {1 i l} =
gz 28 oEE_i
= £ha Kb Rcd
_ i: {I:Fil:-+F:-::I-F:-:|+F:c-F:I:- Lhb+Rcnka+Re . 1.2_k0
Rpar: parallel resistors (0.25) | gy o prersn e s E:m%?gn@%%
Cpar: parallel capacitors (1.7s) | 7: 3
& 21 C1
3 cz
=H (=
2% 188_nF 1: 1
: : 2_mF i T
Cser: serial capacitors (0.1s) 1: . HEZEER]_F Cl CZ2 C=2
Lpar: parallel inductors (0.2s) | %3 Yoltage seurce:(W=v0-RiI)
%i Currant sﬁurce:[I:ID-ﬁ%]
g; capucit¢r=[Iit}:t-s%ivit}j]
= 1@aE_mH
.2 _H } cupucitg:[t:%]
DCeq: DC equations 1! &.GEEE6EEE566TE—2_H . .
[ Cxar | Cpar JTndex|IndsefIndpal DCcq UMM TERT] | | | | @K |
RLCeq: equations for RLC L 2t _
2% [OC circuit nith R L,C 1: =
it T " Iitizho-F Tety=l, g et
Hl R [
s [Repar_Is: L TME%)=I0x Rizar _Ws: -
§ ik | ol ¥
S |BLpar_Iz: { 'Wit)=IO=k ——
[OK] : one example 1: e i
LI 1 Jcancil ok JIERLE2qlExcetColielbiioel0hic]Grotd]
Resistor color code for four or | Z: black 0 1 x
five colors (0.7s) = el ld':“'-' b:::" ; ::u ;
re wrandag 2 o000 *
oFange wellow 4 10000 x
black areen 5 i0000d .5
old blug & 1000000 325
color code table 1: "4?31:5?:" vislet 7 12900000 .1
KLCeqlExcolColCo[bCGrofbcnarfarob i I TERT] [ [ [ [ ok |

DCGrob: choose graphic

cheorg picturs

chogzg pacturg

2 T
i . v |I=t: Graphic 3 = &
object (grob) P8 [+ Graphic 7 = 12 8 [Tze: Graphic B o B
B2 |y-++: Graphic 12 = 7 B2 |Iz+: dGraphic 3 = 3
S5 |Ne-+: Graphic 12 = 7 o
4: |kt: Graphic 7 = 13 g1 |W=-+t: Graphic 3 = 3
=i |R+: Graphac 12 = 7 g1 |VEe-t: Graphdc 3 = 3
2 "K't graphic 12 = 13 2 Nr—+<+: Oraphic 3 = 3
i: "E~": graphic 12 = 13 i: Nr+=-=+: Oraphic 3 = 3
[ 1 1 1  Icenci] ok BAMM 1 | [  Icenci] ok |
DCGrob EE chooza pictura EE choozg pacture
?: Wi-+t: Graphic % = 9 ?: Ids: Graphic & = 9
: : |14+ Graphic 3 = 3
B8 |Uge-+: Graphic 3 = W =1
S5 |Nd-++: Graphic 3 = % 5% |Rfs: Grophic 7 = 12
G2 |Idt: Graphic 3 = 9 41 |Rk+~: Graphic 12 = 7
=5 |Id4: Graphac 3 = 3 Si |Reet Graphic 12 = 12
2 Id+: Graphaic 3 = 3 2 et Graphaic 17 = 12
i: Id+: Graphic 5 = 3 i: N=: Graphic 7 = 7
[ 1 1 1  Icenci] ok BAMM 1 | [  Icenci] ok |
DCinfo: info on circuits B b Lok Jnlasis nput of D-circuit:
v £ L £ 'Wxi=yilt 'Ifi=irl" 'RH=rH'.. T
Gl CAn AFIFUHS Conuentiond ‘.
g ltaae zources (extgrnal + + =3 £ 'Wzk=uk" 'Isk=isk" 'Rl=rl'.. >
and drdH CLoCKHiE? currant Loops M)

ih euer; Hezh, Yoltdds Zaurcs
if pozitiug iF it haz the FaHe
dirgctien a9 the Hesh current
FLoH 2l%¢ ngadtive. The FaHe is
walid For current soucces.

GRAFH]l | | | | 0K |

Eugry inngr list corrgsponds

to an loop oF the circuit and
COntdins: Uoltgag sources YWEk,
current Fources Isk and
refaiztors Rk ain arbaitrary order.

GRAFH]l | | | | 0K |




DCinfo: info on circuits

He recoHdend hodeuer to start
FroH the Lo LeFt Corner and
Ereceed CloCkHiZe For euer¥
HES Then it zhould be 2a= o
drad the circuit FroH the L;st
af lizxts, Loop currents
are maded I1,I2.. in the order
af the L;sts, refiztaors are

ODependent ugltaae (currentl

SolUrCgs HUSY b appdar in the

carcuit lﬁﬁE lizts a=

Nek=ag=PW, bxId (Ixk=cxWE, d=IH]

thre UH or IN Hust be guprezzed
the lﬁﬁ currents I1..In:

U =Rkk=(Ii 2R

In= EI:-Idl f

naHed E1,R3. ., ualtaas saurces
are W=, ﬁ L2 ocurrent sources IHportant hint=:
are Isi Is IF you Hant the current in 4
branch Hithout resistor o iF
kaFHL | | | | ok BEENGRePH] | [ [ [ ok I
HelpDC: OC direct current gxniUd L3, [ + £3',[1' equations:
ClpDL: FRACTIONE ++ NUMERICAL
OCex -+ 13, L33 chodsghax ExBirchhofF _ + {F HirchhofF
Hith exaHples For DCHe=h. Qquations oF circuit
press curFor Lt fto rgg Ilinsolug {3 + {3 linfelug For Ik
grugh;c oF the c;rcu;t DCinFo - + dgtailed dnFo on
OCHe=h {{ ] + ir ﬂ OC Hesh current analysis
[Ik=. IRk=. [NREK=. a4y ikl K2 R2> =+ {Rka kb kcX
H2zh unulys:s Fﬁr pLunur alDglta) to YiHye)
netHorks, details: DCinFa CORUErELan
resultz arg For Ik in A - tka kb FcX -+ KL K2 RZ>
and For YK in W T OHY2) to albglta)
ghafHl ] | 1 | oh QREMokerd] [ | | | 0K |
HelpDC: Fgzgx  _ + L} @¥AHpLes reFistors ExColCade _ + { @uaHple For
clp . Fezzar € + K serial resistors res:stor color code
Fespar {} =+ Kk parallgl resistars ith Y4 or § colars
Capay + L3 QXaHples Capdcitors Eﬁlcﬁdi Lran + 42 Ry culculute
Capser Iy + € =erial capacitors refiztance, or dizplay
CAppar €3 =+ C parallgl Capacitors Color Cade table For
Index _ + LF @xXaHples inductars ihput oF B = no list,
Indszer > + L =¢rial inductors table: naHe, fian.didit,
Indpar €> + L urulLeL inductars Hultipligr, tolargnea.
OCeq -+ <1 DC gquations ir=1. d;;; a 2. digit,
FLCeq _ =+ <k equations For (2. digait - 5 cColor coded
DC-Circuits Hith R,L,C Qupongnt, Tolarance oF R
ghafHl ] | 1 | oh QREMokerd] [ | | | 0K |
. (3, dagit - 5 Color codgld
}{elpI)(j. exponent, tolgrance ofF R

ODCCHIGrob - + 3r¢b? Choozg
i

CHinilarab r draHing
CamClaTE
Grobl  taxt,string + arob Fize 1
Gron - =+ - ZHitChez arid on

aroFF _ + _ sHitches arid ofFF
For circuit drddin

GriofF - + - fHitches acid oFF
For Carcust dradina if
neighbored pixels ure aFF

GRaFH] | | | | oK |
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