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WEERHEY I 2—Yar ey . (sim. exe) v==T /b
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2020/04/12 VS 6.0 T 32bit fficV /LK

FHOSEBES 1 L—3rJ 0455 4LVerd 0
i r | ®
v...e toe g...e to i w...i toe

B%EF - f

aARUK D/ +aAXUFRE

ipart cpart dpart padd node parts free dir help
range point para ac disp conv auto manu man
cmode  smode  mode db val mk nomk gpos bmode
cal save | oad bload fname def dvar dfnc end
DOS o<k I + MS-DOS av > k4

NYFIFAILRT: O+ TJ7A4IL%E ... JAHMTIE % THOHS
INYFITF7AILAERL - #8T7 - # _ X—AHhHBIZ /wait

) ___ WEOfETRIE /exit
StERTEATELZEF [ BRELIE /rewind, 2%y F1& /skip

$a i) (%) abs sqrt  arg log logl0 db
exp udb sin cOos tan asin acos atan

real image  pow unpw hex khex mhex

L RT LEH
f fl th fs s pi

? /range
T ?  s21-1
? el

range B &IEME ? 500

range RBlE# &S1E ? 1500

range B RTwv 7 ? 50

el[1 i0 ]

f[500 ]

x% [5.24943?8*005 j —1.310620e-005] DB[ -83.8963] arg[ -11.8443]
T [550

x% [1.26400?6*004 J —3.189178e-005] DB[ -77.6970] arg[ -14.1607]
T [600

x% [2.52906}6—004 j —8.073583e-005] DB[ -71.2126] arg[ -17.0712]
T [650

85.7356576—004 J —2.187432e-004] DB[ -64.2386] arg[ -20.8756]

.0%]3 J —6.586564e-004] DB[ -56.4967] arg[ -26.1066]
.0%35 j —0.0023 ] DB[ -47.5630] arg[ -33.8111]
.0%01 j —0.0106 1 DB[L -36.7113] arg[ -46.3547]
.0%51 j -0.0704 ] DB[ -22.5293] arg[ -70.3469]
.5%36 j -0.5852 ] DB[ -2.1004] arg[ -131.8198]
.9%36 j 0.7883 1 DBL  19.0446] argl 5.0485]
.7%]0 j 0.6253 1 DB[  -0.1317] argl 140.5927]

1 DB[ -18.7576] argl 78.7272]

1 DB[ -31.0791] argl  54.6583]

]
.0526 j 0.1132
.0162 j 0.0228
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SIM T T BDELE ociiieieieeeeee ettt ettt et e re et 6
SiM.pdf (SIM T = T7/L) D FRITN coiiieieeeeeeee et aeas 6
BB B et b et b st b e s re bt reebens 7
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FERHRIERBFGETFREES & BT OFEED. o, 8
BERINTND T ROFEIH ..o 9
B B E DA T o 9
BE L LTOFRIFIE | o 10
factor :FF (BE) et 11
R T B BEE o oottt 12
Yialb—varfavr FORA (VT Ta~xy FAEANT D), 13
HIZHHT TMS = DO S A~y FEAT L TEITT D e, 15
BEANLTAYF T 7 AIVEAERET Do, 15
@ITHET T, Ny F T 7 ANBEAN L TN T T 7 ANVEFITT D e, 16
B ROFEMBE LBRIETTIE oo 17
(1) 7ac (alternating current OBE) ........cooioveieeeereereeeeeeeee et 17
(2) JAULO vttt ettt ettt ettt ettt ettt ae 18
(3) /bload (block 10ad D) .ocvcvivieeeieieieteeeeeceee ettt 19
(4) /bmode (block Mode DIE) ......ocvevieieieeiieieieeeieteeee e 20
(5) /cal (calculation OIME) ....c.cciieeeeeeieeeecece ettt 21
(6) /cmode (clear mode D) ......ooveuiieeeeiieieeeeee et 22
(7) Jconv  (CONVErsion D) ....c.cuiiiveeieieieeiceieeeee ettt 22
(8) /cpart (clear PArts DHE)  .ooicvieeeieeeeeeeeeeeeeee ettt ettt 24
(9) /Ab  (decibel DIIE) ....ovvveeieieeeeeeeeeteee ettt 24
(10) /def (define functions MME) .....cccooveiiiieriieieieeeieeeee e 24
(11) /dfnc (display functions MBE) .......coceeveioeiereeeeeeeeeeee et 25
(12) /dir (direCtory DBE) oottt 25
(13) /disp (display nodes DEE) .oooiiiiieiciceee ettt 25
(14) /dpart (display parts DI ....ocoiiiieieece et 26
(15) /dvar (display variables TOBE) ....cccooioiiiiiieeeee et 26
(18) JENG.....e i 26
(17) fname (file NAME DBE)  .ooviivieiieieeeeeeeeeeeeeetee ettt 27
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Hx

(18) /7€ .. 27
(19) /gpos (give PoSItIONS DIE) .ooviiviiiiieicece et 27
(20) JZIPR ettt ettt ettt ettt ns 27
(21) TREIP.... e 28
(22) fipart (initialize Parts DIE) ..ot 28
(28) JLOAG.......couereeeiii ittt s 31
(24) MBI ¢ s 31
(25) [IANU ...t 31
(26) /IOt 32
(27) TNOGE ...ttt 32
(28) /padd (parts addition D) ....oooiiieeeei ettt 32
(29) /para (parameter DIME) .....ccociiiiicieieece e 32
(30) /parts (parts NUMDETS DIE) ..c.ooviieeiieieeeeeeceeeeeeeee et 34
(BL) JPOIIE 1.ttt et ettt ee et ettt e e ne 34
(B2) JTATLZE ..ottt et et ettt ettt ns 34
(B8) JEEWINA ...t 36
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(BB5) ISKAD ettt ettt et et ettt ettt et ettt ns 38
(36) /smode (set Mode DIE) ..c.c.evveeieiieeieeieteeeeetee ettt 38
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sim.exe DFVEIHTE ..ottt 39
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/mk, /nomk, /db, /val, /auto, /manu, /gpos, /bmode, /cal, /diSp....cccccevereieiiiiiiriennnennn. 52
Maple (22 B —7 > RN—A LT, HFERZBEIET, e 56

L3 Gt F PSR UURSRPURSRRPRRRI 57
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H K
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INIF T FAIVDT L TV oot 85
T2 T IV oottt ettt bttt ettt nennans 93
X 51.8b TREFFT DIAIEEIX] oooveeieieeeeeeeeeeeeee ettt 93
X 52.8b TREFFT DIAIEEIX] oottt 93
X 53.8b TREFFT DIAIEEIX] oooveeeiieeeeeee ettt 94
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4 /271



sim v == 7 /L = &

H K
Maple % ffi> T, ss2premp.sb DA DIRERIEZRDE T, e, 205
ZEBHIMEIITEEIZ DUN T ittt ettt et s e 209
ZEBIHIMEITTE oottt ettt b ettt ettt nens 210
Maple ZRUTHTTD oo 213
(10) RyFTZ77A4/0 s20. sb THI 3ODEER oo 215
Maple #ffi> T, s20.sb ORI FFER s20.coe ZHE o oiiiveeeieeeeeeeean 222
Yo IR EEENEICFATT D30 F T 7 A ALLSD oo, 226
Maple DFFH T oottt et 227
EXA 1ottt ettt ettt et n et aesans 227
TENZFETFODZETR oottt sttt 232
LCIHEE Z I 7BFMTED LD RT U it 235
RLC A1 3MHOFFOBREEZEZ D2 T4 ORFE o, 237
B Y 7 & simexe EHFAT D ZEAHERE L F3 e, 261
Mathematica 2 g D B oottt ettt ettt ettt ettt et ee e 262
T A IVZBIEEDBZZTEEE oottt 263
5 ROFEHBIELBE 7 4 /L Z DFEFHH oo 264
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sim 7127 7 ADEH)

sim 70455 LD
oo —RLEZIP 77 ANVERE LT, FHITARKI7A47 BIZIE e) OL— KT F
WEIRIRLUET, FlziE, FIA4 7 et IZ74VF Tsim) DMERRIIVET,

[sim] ZANVFICEENTNDEITZ 7 AL simexe ZX T N7 Vw7 LET,

Windows ICX > TPCMREESINE LT EFRREINDOT, FEMEHR) 227V v 7 LT
(#47) 22V v 7 LET,

* TR 7rOJEBIalb—3>rTag 5 4LVerd. 0
MIFRF e i r I c

HERMFF:k..i to | etoe q...e to i w...i toe
JAYI%FF:b %&

ATVR [/ + aAvU R

ipart cpart dpart padd node parts free dir help
range point para ac disp conv auto manu man
cmode smode mode db val mk nomk gpos bmode
cal save |oad bload fname def dvar dfnc end
DOS a2k I + MS-DOS o< K4

NYFIFANRET: @+ T7A)LA ... IALMMTIE % THDHD

INVFIT7AIAERL - BT : # ___ F=AAFEBIE  /wait
FEDERIE /exit
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$a ji&) “(HK) abs sqrt arg log log10 db

exp udb sin cosS tan asin acos atan

real image  pow unpw hex khex mhex

VAT LEH
f fl fh fs s pi
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P REAEE
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(7 74 V41% conv. coe L 725)
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7o BELENEZ R F 774 0E LTI 7 A MIRET HERHEKD
8o BAENBED Ny F 7 7 A NEGRFAFIARIZING, W EHBHRT HFNHKD
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AR D,
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0. 001uF7%&5, 1n (1IN)
120pF7&5, 120p (120P)

sim.pdf (sim ~==7 /1) DOFR 71271



sim v == 7 /L = &

e
ERATE D EM
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g 109
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14, a~>FK Jipart, /padd, /parak aclcB\T, {FFD
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WS (50 uS o TRy

1./50u EANTHIZED

72, rek (1+k) OIS, ZHEALEATRTHS

FERAHESRIBRF EFREERE & FTF0EEH)
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1 AEI 2B

v EEEEEEI a EEMEERR
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PR REAEE

ERIhTWLSa7Y FOES

(D vIab—varflavr FOET: /+ avr R4

A~ ROFATIX, BHELmRIIFEREND [2] OB TRIRT 20— Y VLEnrb 1/ %
AN LT, UTERY Tavr b) 2A/ LT, [Enter] Z#LET,

?/ipart [Enter] ® X 912,

ipart cpart dpart padd node parts free help

range point para ac disp conv auto manu man
cmode  smode  mode db val mk nomk gpos bmode
cal save load bload fname  def dvar dfne end

B croh =~ RIZVS 6.0 TEL R LRHCHIFR L7, 2020/04/10

(2)D0S = FDFEAT | + MS-DOS = K4

DOS @~ RDOFATIX 2] OBES 1] Z AL THhE, cls X copy 72 ED DOS =+
v R4 #ZAILT, TEnter] Z#H L ET,

?lcls TEnter] @ X 9Hic,

2) Ry F 77 A NVOVERKOMET : 12 OBEND T 2 AJ1L T [Enter] L E T,
av ROANR EEFETH, AR TT 2%, o —F 4 2 ANLET,
F— ANFFBIX /wait
I AL MTIE % Thhd b

DN FTrF7ANDET 12 o @+ Z7ANM4] & AT) LT lEnter] Z# L ET,
ex1 DX HIZ, YEHET [.sb) IIARZETT,

NRyF T 7 A NDEEELIX /rewind
Ny F 77 A IVDEHZIZ ¥ o 71 /skip
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B EL DA L EF
$a jE)  TGED  abs sqrt arg log logl0 db
exp udb sin coSs tan asin acos atan
real image  pow unpw hex khex mhex
VAT BB
f fl fh fs S pi
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BEE LTORME

BELLTONAE:

BT — 2 OEFEEOE T3 00 0HETHEATE S, o, 2—VEEK (Fh
&) Z1500ETERL THEATE S, 284, BEAIT 1L 5 XFETHANTH S,

1, ZEEZRAT D, 284 =E (72130

a=100

a=1+]3 (EHITETHEHFHL LT D)
abc=axb,/c REDEX AT S

> BEAL (ERTOFHHRAERDELIARAZND)

VRV AV

2. B (FhiE) OERE:

Sde f
EiER . BELET AT 7Ny b1 S XFUNTAALT SN 2
LFRRENDDOT, B4 ET V7 7y b1 5XFLNTANT 5,
B 2 1X. nyuryokul
fnc (nyuryoku) = ... U¥—r ZRHZ0OFEF
ERRENLOTREATT D, BES, FAOBEBDPER SN TODRFICIE

DFHZADRE RSN D,

al*x$b—c OEIT, FARERINTWHMOBEKEFHAT L & bAlhe
Zo%a. BMEAIZS 205,
B2 ERK L7726, $nyuryoku Z A9 5 &, EFRLIZFREIMTOND,

3. R :

100+30

al,/ (b—c)

$ask (b+c)

sin (a)

pow (2, b) DI, factorllGENsETCORFEHEHA

Y B N Y

ERFHDOEEL LEIT d v arr T, ERFLOEES (Fhiss) LU
/d fncTHRENTE D,

EFe LT-BEEIL, /save THERIBEH (kxx. cir) & —FEITERTE ST, /load TitAiAH E T,
ZHUT/ conv TEREATHI & —FEITIRAF SV E T2 sim. exe TREAADER A,
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BEE LTORME

factor ::BA¥F (BE)

() $ITHTTREEA ($alnl)
NE RS
(2)
(3) IR CTEHAL (~cpl) F£720
(3) abs (H)
4) sart (F)

B) arg (X

6) 1og ()

(M logl10 (X)
8 db (FH)
9 exp (X
(10) udb (K
(1) s in (R

12) co s (F)

(13) tan ()

(14) asin ()
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AT (FBE)

factor

e TAEA (b 272E) 703
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/S de fTE

i G0 § ISR O EIR
LBERELOFEE
At GUIERETH )

PR (RUTEFET )

AAa+jbEWVoEIZR DD
ffs ( atan(b/a) ). HALIZE (degree)

B GRUIIHEHRETH A

W GUIEREETH A

ROEZ T >~

CEHT B

BB DIRIC L D~ &3 (BEREOSR)

KDOEZE T 2 ~IUED DIERIZEHL4 5

KO (HEflXdegree) OFXK

ADED R
cos (45) =0.
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KD IEHE
KOEDWIETL

KDMEDHF AL
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(16) a t an ()

17) real ()

(18) image (F)

199 pow (X1, KX2)

(200 unpw (b, ¢)

(21) hex (R)

(22) khex (&)

@23)mhex ()

sim v==7 /)L

OB W ERE
atan (1) =45

FOAE D EHER

R OME D EEER

K1oX 2%k
pow (2, 3) =8

b=c d &2, dEKDD,
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(N A I

ROEZE A THEAL D 1 6 HEH) S 1 0

WA D
SRATLEH

f JE I BRI 72 & OFHRICAE R T 2 8 I EUE

fl /t an g e Cffi 7 2 JE AR I O f KAl
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V3ialb—varfavr RofEh (i Ca~ry F42 AT 5)

Ial—YarvAaT RO (VIETTaIUREEANT D)

(1) ipart MIEIER (ry BU R B) ZEHE L CHFICIRIEIE R E

ATTT 5, JSepar tiZFITTC,  paddzfiT750EFEEOMEE

(2) cpart B B 15 3 2 ) HA b3 2

3) dpart Mg R A £RT D

(4) padd EIFZSg (e =Yl R

(5) node FIEIEHRTHEA SN TWARR ) — RESE2ERT D

6) parts RIRERCHEHAIN TWAETOREEFERTS

() free ERARER AT ORBEEZFRT D (HEVERNR)

8 help ~VTHEEFETRT D (o~ R47R EOMRNEED)

8 range BESNTEEWEE AT v 7 2 L8R A2 33 LT,
FBE/ — FOEBLREZ R R TS

99 point JAWE £ =0 IR E L CEL, 5/ — ROELEZFHET 5,

(10) para JEARENT f =0 TR ELTHL, BIAZHEELT, BHHHE2E
{bExw-LxnisE /) — NOBWESEBELEET 5,
T _RTCOMSEFFE L OMSTERFITSE 2 S -fEs LT
HEEND,

(11) a c S para TEIMESZRELTHS, FEE T Z2HET 5,
ANNEFL EEEANTI L, Bl nWE T4 L Eo
A AT A, B OM O E PR OM ST ETRIR %
0L LTHIE/ — FROEEREZEEST 5,

(122 grph BESNTZT =X 7 7 A VEGHFANT, R E &0

7T 7 ForTH — HIEE 2020/04/10
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Vial—varfavwr RoEh (i Ca~ry F42 AT 5)

(13)

disp

(14)conv

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

s ave

load

bload

fname

de f

dvar

dfnec

end

cmod e

smode

mod e

db

val

m k

nomk

M D — FEBEIET

MAkafaE T % &, REsEHR HEUT L4575 (B

RO T 7 1 /L conv. coe) ZAERLL TH T 5,

VIS T TY =LA L TLESNY,

[FIRRAGRIC 7 7 A VA4 L) — FESE O TRIET 2
FRE ST T 7 A VD> b Bl AE A St A TS

BT my 707740 (TuyrF#EF) 2RETS
/1 oad THARANTE T 7 AN ERRITD

PISE A T O Pt S 2 EHT D, FhiEHIE1 5CFET
FERHINTWAEESA (r3blELA) LEEERTTD
ERINTWDFREH LXERKRTD

sim. exe®¥TT5,

F—FREZ V7. FHRITMETITV., 77 AV EEL RN
F— FEEE Y b, FHEIZAB TITW., 77 A VEED
BUEDE— ROFEREBERTT D
FIRE—FA2dBICT 2

FHHE— NA&EICT S

T 7 ANEERIZTHE— RICUIDEZD
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V3ialb—varfavr RofEh (i Ca~ry F42 AT 5)

(30) mk /range, /para, /ac \ZBWTC, #HEMEREEZ 7741
L LTHRGFTHDE—RICUID B2 D,
(PER S NT=7 7 A VT /grph TZ T 7RRITHE DA TWI,)

1 Z#EFTTMS—DOSavT Y REAALTERTT S

Idir TANFICEENDRT 7 ANGERRT D,

ldir *.sb JEBRFA [.sb) O7 7 A VEFRT D,

Itype trn.cir TFANT 7 AL trn. cir ZRRTH,

lels Bz V735,

lcopy test.d ex—2.d 77 A test.d & ex-2.d I —T 5,

ldel test.d 77 A) test.d ZHIETH,
'ren test.d ex-2.d 77 A /L test.d % ex-2.d |[CARIEZETT 5,

HEAALTNYFI7AINEERT S

av Y RIALVTHEANTDE, Ny TF 77 A NVEERT HE— RICAD £7,
ZObEBELIENENE RS SN ET,

Ny F T 7 ANVOIERERTTHITIE, a7 RIAUDLHUIE AT LET,
test.sh EWHI R F T A ANHDINET,

av L RT7A4 T Qtest EANTHE, BIELEZFIERFEITESNET,

Bl 21X, /range 2~ NCHEEEFHEZEIR T D L &, ANMEFIRSA . H, HBAKE R
], EEENE, BN AT v TR ERE S TV D AN EME LY BT Z b %
Ny F 77 A M LTEL EHERTT,

BIEZ LI IRT VT 7 A NVAICEELTEB L, BTHHALLT W ERNET,

77 ANVOILRFL . sb TITWN, LEOXFHNROT, RO =T 4 X Zfli > THRES 5 Z
EHTEET,

ITOSEEAZRTIRD D & 3 A MTIZR Y £,

AAY MTENY T I 7ANEFATT D L, BIICERSNET P LBRIENEORBA L LT
FIHTE £,

/wait AT DHE, N F 77 A NEFTHIZEDITTRELLLEST, VH—2F—T
HBLET,

Ny FT7 7 A VPN —BFEIE L TWAREZ, /rewind Z AT DL, NoF 77 A LDIEHAEIC
RO ET, /skip EANTDHE, NvTF T 7 A NVORERICTY YT LET,

VICETTMS —DOS o~y REANLTETTS
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sim v == 7/ = EE
V3ial—varfavr RoEn (ki ta~y R42 AT 5)

Ny F 77 ANDRTHDON Y F 7 7 A NVEFLTODLRHIIE, FEHER ANy F 7 7 A VR
—IHEIE L TWD & EIT /skip THETLDONRNYF 77 A MRS TREZFEITLET,

Jexit AT HE, N TF 77 ANERHIKT LET, IRy T 7 7 A4 VOFEITH
THoTH, TONYTF 77 A NVDFETEZIEL T,

NRyFT7A4MT1 0 LULETRAT 4 T INATRETT,

RAT AT LTINSy T 7 7 A NVEERT HICIE, NS, B2~ RTCTRAT 47 LT
WRWR Y F T 7 A BB EERER LT D, =T 4 X &> TENENDO ANy F 7 7
ANEERHT ANy F 77 A VEERLET,

ALL.sb, ALL1.sb, ALL2.sb, ALL3.sb ®7 7 A LZHMML T &, ALL. sb BZFNZFh
DRy F T 7 ANERRET NNy F 77 A LTI,

FERH SN ANy T 7 7 AV BEERNER D L5z A ME2BEMLTHY £7,
WY A I 7T, /wait Rlels Z ANTELS EART VRS LIVER AL

@IZEITT, WY FIF7ANBEANLTNYFI7AILEETT S
a<w L RIA4UhE@bat1DEHICANTHE . batl, sbrr—RLTHF—F—
RAFIDORDVIZ, 77 A NANE 1{T305A T, HEIFETLET,

FATNITRBE 2B AT, =T 4 XA L G4 oo~ R L2, /wait ZHFAL
TBL R LB OLETHARELE D, /o, FTRICA I ) — B A7 a—/)L L CTHER
THIEHLTEET,

@ITHET T, Ny F T 7ANAEANN LT F T 7 A NEFATT D
16 / 271



sim v == 7 /L = &

o~ NOFEIGA & ek

£y FORMIERA L BIEAE
(1) /ac (alternating current D B&)
VAT LR THRESNDHAEEICBW T, BEDHR T2 HmE O T&b
SHTREDRGHE T DIRIEZ R T 5, ANMEFREFRE I NIZHE LS D
BIEFIZ0 & LTRIMEDTETOHEEZTRY, 77 ANVEERT D2E— FOLRE
(/mk) (ZIHRE ST/ — ROEEMOMENEEZ 7 7 A it —7F 5,
a JautoET— Ko HEE/FIEMEOLN 1 0LLT DREE
ANSNIEAT v FETEHAEEZITR O,
b /manu®t— NELIT EEE/AKEOLN 1 0 2 2 HEFHX
/S gpos TREISNEFERA Y MUCTHRIKEN O REMEE T
ELLARECCHIINT 2 ERICA T » TEZ BEIIC (b S 5,
/para & /ac A AAZFELT L, EIREMER & A O PTHERE Z1T72\0,
WIZ/ 1t angelldls THEMATLEBEEEEFICBIT LR MELHEAET S,

B? /ac
jac ljj‘ln"?rﬁﬁli
Elx ? a

J
f[1, 000
27170 j -0.8588 : -178. 8888]
.2769 j —0.8611 : -178. 8858]
1 f[1,000
45.0898 | -0.8746 . -178. 8888]
.0897 j -0.8769 . -178. 8858]
1 f[1,000
.8794 j -0.8900 . -178.8887]
.8793 | -0.8923 . -178. 8858]
1 f[1,000
. 6467 j -0.9049 . -178. 8886]
. 6467 | —0.9072 . -178. 8859]
1 f[1,000
.3927 j -0.9195 . -178. 8386]
.3927 j -0.9217 . -178. 8859]
1 f[1,000
1183 j —0.9336 . -178. 8885]
1183 j -0.9358 . -178. 8859]
1 f[1,000
.8243 | -0.9473 . -178. 8884]
.8243 | -0.9495 . -178. 8859]
1 f[1,000
.5115 j -0.9607 . -178. 8884]
.b114 j -0.9628 . -178. 8859]
1 f[1,000
. 1806 j —0.9737 ) -178. 8883]
1805 j -0.9758 . -178. 8859]
1 f[1,000
.8322 | -0.9864 . -178. 8883]
.8322 j -0.9885 ) -178. 8860]
1 f[1,000
.4672 j -0.9988 . -178. 8883]
.4672 j —1.0008 . arg[ —178. 8860]

/mk DIGE

(1) /ac (alternating current M) 17 / 271



sim v == 7 /L = &

o~ NOFEIGA & ek

? test
el

EEE ] ?

r1[3000

xb [ -452.5988 j -8.8132 . arg[ —178.8845]
x6 [ -452.5988 | -8.8132 . arg[ -178. 8844]
r1[3100 1 f[1,000

x5 [ -452.5988 | -8.8124 . arg[ —178. 8846]
x6 [ -452.5988 | -8.8125 . arg[ -178. 8845]
r1[3200 1 f[1,000

xb [ -452.5988 | -8.8117 . arg[ —178. 8846]
x6 [ —452.5988 j -8.8117 arg[ —178. 8846]
r1[3300 1 f[1,000

xb [ -452.5989 j -8.8110 . arg[ -178. 8847]
x6 [ —-452.5989 j -8.8110 . arg[ —178.8847]
r1[3400 1 f[1,000

x5 [ -452.5989 j -8.8103 . arg[ —178.8848]
x6 [ -452.5989 | -8.8104 . arg[ —178. 8848]
r1[3500 1 f[1,000

xb [ -452.5989 | -8.8097 . arg[ —178. 8849]
x6 [ -452.5989 j -8.8098 . arg[ -178. 8849]
r1[3600 1 f[1,000

xb [ -452.5989 j -8.8092 . arg[ —178. 8850]
x6 [ —-452.5989 j -8.8092 . arg[ —178. 8850]
r1[3700 1 f[1,000

xb [ -4562.5989 j -8.8086 . arg[ -178. 8850]
x6 [ -452.5989 | -8.8087 . arg[ —178. 8850]
r1[3800 1 f[1,000

xb [ —452.5989 j -8.8081 . arg[ —178.8851]
x6 [ -452.5989 | -8.8082 . arg[ -178.8851]
r1[3900 1 f[1,000

xb [ -452.5989 j -8.8076 . arg[ -178. 8852]
x6 [ -452.5989 | -8.8077 . arg[ -178. 8852]
r1[4000 1 f[1,000

xb [ -452.5989 j -8.8072 . arg[ -178. 8852]
x6 [ —452.5989 j -8.8072 . arg[ —178. 8852]

BE :BEa<x FTIE, 77 ANVBREZANT D E/NLFERINET, BFE
RS2 EXFTHECET | REFEAN LTSN,

(2) /auto
Iz lb—vara<r K /para, /ac, lrange TatE AT v 7 & ixEfE,/ Al
DLDOEIZ L > THBIZEI Y F 2 5E— NIZRIET D,
LOMEA 1 O LT Thiud, FEARMIZIIAT SN AT v TETHEZ1T2 5 O T, f§E
L7eAT v MEZEIZ3 00K A > NETORENEITTE D,
BARMES 0 DEA 1T,
EE, AT v 7l > 300 786 AT v TESEEE, 300 IZEE S D,
ARAEDS 0 TARIT AU,
(R E—ARAE) > 300 72 &
2Ty MED (R fE—REiE) 300 IZAE SN D,
HOES 1 0 2882 TWAUE, /gpos D AT v T CEMBTRHEZ1TR D,

(2) /auto 18 / 271



sim v == 7 /L = &

o~ NOFEIGA & ek

/gpos THRETXHHEROKRA L FMLIE300ThHD,
FHEDN AT SN D HPHIIFE E Ui Sl ~ i el LN O&iH & 72 5,

(3) /bload (block load MHE)
Ty I FEFT 7 A NEFHIA A TRRET D
P HROPICT 2 v 7 BAIMEHINTWBHERZIX, /b loadilk-T
M2 R LU rangeRETRHEAZITRD ZENTER,
TRy IRBIDRATA L TIETFFINTN 5,

FAT 4 T D LAYUIHIRIZ 22O A,

/bload £ DA 3000 AN,/ — FEAS 1500 LANIZHIR 45,

? /dpart
left[ rightl parts[ el valuel
il rightl parts[ ri valuel
left[ right[ parts[ e? value[
left[ rightl parts[ ce valuel
left[ rightl parts[ re valuel
left[ right[ parts[ rl value[
left[ rightl parts[ cc valuel
left[ rightl parts[ r2 valuel
left[ right[ parts[ bi value[
@ func trn:2,4,

left[ 3] right[ parts[ rc value[
left[ 5] right[ ] parts[ cc value[
=AD FFES =
BEAD/—FES
*ﬁ#zﬁ@j aws

oo COOCOoOOOoCOoOOoO

%1 BRATHET

? /bload
bname bl sfnc trn:2,4,5

unc trn:2,4,5 name trn.cir blk bl
@ func trn:1,2,3

T EEREFOER/ —F
i[ 1] j[ 0] &R&n4 (e1] fELT j O]
i[ 3] j[ 0] #B&n4 [e2] fE[24 j O]
|[10] JjL 8] #5 4 [ebb1] fE[0.6 j 0]
rﬁi%mﬁﬂ 3
ARFETOEH 0
IvIzTHITS R/ — FERERR

?,71E6:®$$)?5

FRAL-X0OEH 0. FE
ﬁFﬁl,fh'tG)ff*fJ( 463

(3) /bload (block load D) 19 / 271



sim v == 7 /L = &

o~ NOFEIGA & ek

/bload 1% DOHERGHE

value[
valuel
valuel
valuel
valuel
valuel
valuel
valuel
valuel
valuel
valuel
valuel
valuel
valuel
valuel
8]

valuel

right[ parts[ el
right[ parts[ r1
right[ parts[ e2
right[ parts[ ce
right[ parts[ re
right[ parts[ rl
right[ parts[ cc
right[ parts[ r2
right[ parts[ ribi
right[ parts[ rc
right[ parts[ rbbi
right[ parts[ cc
right[ parts[ rbbi
right[ parts[ rebil
right[ parts[ kb
@ master[rebl 1 leftl 7] rightl
left[ 8] right[ 10] parts[ ebbl
xAD R"FES = 16
mAD/ — FES

[ [ T [ | ST} ST Y Y S | S [T [ S | N
() OO ODOoODoODOoOOoOOoOOoOOoOOoOOo
[ [ T [ | ST} ST Y Y S | S [T [ S | N

| S—_

Ty ) R wiATr L lRRD ) — REZN 60D 10 (TH R T,

(4) lbmode (block mode ME)
FRE YA NHDLWEEIE Y A DT 7 AV TT 1y 7 2L TODIRFC
Tuav s ? THHDLE, b loadTTEy T EMET LI
F—R—FNEEDT 0y 7 T 7 A VWA & AJAREL 72> T D,

Ty PHANNTY A= EANTHE, BIKYARMIADENTHS
Tay 4 EHHT S,

/bmodeza~vr K& AJJLT, 1ZANTHE, 2T
HBOTWRWT By 7 77 A VA TH>TH, F—FR—F b ANTHIIIC
ks, /bmodeT 0 ZANLIEEGAIE? THEDL Ty 7 AT N
F—R—= D77 A NADOBIRENRREL 725,

b S i i 3
JSipart, /paddT, 7uavrHFzE e ANTAHAEREEIC
et e AN 19 D03,

trn:1, 2, 3 EC@EFIIANTDHAAE,

(4) /omode (block mode M) 20 / 271



sim v == 7 /L = &

o~ NOFEIGA & ek

?2:1, 2, 3 H»HWNET ?2trn:1, 2, 3 LASTITBHLE,
EBslca—RT578 v 7 77 AN EFT—HR— KD ATIHEED Kok 5,

/bmode T 1 ZAHLTHIEL 2 1< TH, +XTO
Tl 7y ANELEF—R—FKnH AN LT, BRI G770y 7 77 AL
LEREHKRD X o12k s,

(5) /cal (calculation MEE)
/range, /para, /ac, /point 2D I alb— g a<wy NZBWT, /disp TiE
BESNIEZRR /) — FOBEEEZDEEHHLNVET UUELE LTHELTWS,

PE-T, |HT R 1IN DERMAEFHE L THIIT 25 Z &3k,
[FIERIZ,
BH R1 THESKAIEHEOHT S HER WD,

ZOXIREAITIE, avr R/cal lck v, ERROERNWHI-INS,
H L, HEMICETE TR ERSCENEZHE LI WERZIIR ORISR EEZIT O,
1 /cal
BIEDOE— FRRRIND
T 1 EANTS
2 /disp
BAEOHEADREFEREND GRoIIIsFrR IR

ZIZTC, VE—=UX—F AT B

1 FBEOHERXREZANLTFIW ERINADODTREANTS
J—ROBEEMEIT x & /J—REZFEDTT, x3 ORIZANT D,

(x5—x4) /r2 B’HL R2 2N/ —F4 L 50MIcH
SNTWT, B 2 EREFHET DR

db (x8) ) —R8DELET v~ MEIZTHE LoV
abs (x8) J— K 8 OFEEAEDMERHE 2 51 L 72V BEF

(5) lcal (calculation D) 21/ 271



sim v == 7 /L = &

o~ NOFEIGA & ek

x5 —x 4 ) — R4t ) —R5DENNELEE LIV
FHERITE, sin (L), db (..), BXOBEDOE#E/REs im. exeT
ERINTWDETRTCOEKEFENT L Z LKL,

3 Jcal OT—FRXE%E® 1 2T5L,
BERESN TS,/ d i s p CRELTERR — REFITES L 720 |
Sdb R Sval bEHINDS,

Jcal OFE—FK%Z 0 IZRERTE,
/disp TRELERR/ —RESIIHOEDE R,
Sdb X Sval bLbAERERD,
Jack,/rangeTiL /— NEEOHHENEDID,

(6) /cmode (clear mode ML)
mode #7 U7 9%

? /cmode

F—2 7 A WEEB LG .. /mk Ff=IX /nomk TEIYEZ 5

BTHEITHE—F...... /db Ft=IE /val THIYEZ S

HEXT Y IDE— K /auto (BB UEZ) TF
mmqikmﬂwwﬁmUﬁzé

EHEBEBMORS > b 32 T ... .. gpos TERTET S

VIEIalb—avicBlts 'R/ — }‘ERE'UKR
123456

v B xEEEY X B

alb—i3-av

/cal TERET S

(7) Iconv (conversion M)

/save X[ OPEGE R 2 IRATT D23, /conv (X8 EE & M R OREATHIIC K H
LCHT 5, BEIROE  — REOEFUEHRD CFXOREBTRES TN D,

Z DIREATINDT — 4 conv. coe ZHAMEL Y 7 k Maple (IZA 175 & [ R % fi
ST ENHKD, 77 ANATHENZSE L TY F— A LT EEN,

/conv

FMTIDOEHEEBRLTTEL

774 J)L(conv.coe) F ,Em C o

H1 ST 5A 757 7 A /v Maple H
restart: with(linalg):

siki:=matrix (10, 10, 0) :e:=vector (10, 0) :
sikil 1, 1] =13

(6) /cmode (clear mode M%) 22 / 271



Ka<w KD

sim v==7 /)L

AR & BT A

10] :
5] :
7]
8] :
9] :
8] :

e[l] := +el ;
siki[ 2,

siki[ 2, 2]
siki[ 2, 3]
siki[ 2, 10]
siki[ 3, 3]
e[3] = +e2 ;
siki[ 4, 4]
siki[ 4, 7]
siki[ 5, 3]
siki[ 5, 5]
siki[ 5, 6]
siki[ 5, 9]
siki[ 6, 5]
siki[ 6, 6]
siki[ 7, 4]
siki[ 7, 7]
siki[ 7, 8]
siki[ 8, 2]
siki[ 8, 7]
siki[ 8, 8]
siki[ 8,

siki[ 9,

siki[ 9,

siki[ 9,

siki[ 9,

sikil 10,

sikil 10,

10] :
e[10] := +ebbl ;

—s*cc
+1/rl+s*cct1/r2+1/rlbl ;
-1/r2 ;

-1/rlbl ;

13

+s*ce+l/re+1/rbbl ;
-1/rbbl ;

-1/rc ;
+1/rcts*ce+1/rbbl ;
—s*cc ;

-1/rbbl ;

—s*cc ;

+1/rl+s*ce ;
-1/rbbl ;
+1/rbbl+1/rebl+kb1*1/rebl ;
-1/rebl-kb1*1/rebl ;
-1/r1bl ;

-1/rebl ;

+1/rebl

+1/r1bl ;

-1/rbbl ;
—kb1*1/rebl ;
+kb1*1/rebl ;
+1/rbbl ;

-1

13

x:=linsolve (siki, e);

el =

rl :

re :

ce :
rl :
el =

1

>

10000 ;

2200 ;

>

0.001 ;

1000 ;
24

>

>

(7) lconv (conversion D)
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o~ NOFEIGA & ek

cc = 0.001 ;
2 1= 50000 ;
rc = 3800 ;
ribl = 0.1 ;
rbbl = 0.1 ;
rebl = 26 ;
kbl := 100 ;
ebbl = 0.6 ;
;end;
TEHAAE T

A L= otk 30, HHE
R LRV A X 463
/dpart |2 X 2 Bt

? /dpart
left[
|oft [
left[
left[
left[
left[
left[
left[
left[
left[
left[
left[
left[
lIeft[
left[

right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[

@ master[rebl
left[ 8] right[

=mAD
=AD/

ETES

— RES

parts[ el
parts[ r1
parts[ e2
parts[ ce
parts[ re
parts[ rl
parts[ cc
parts[ r2
parts[ ribi
parts[ rc
parts[ rbbi
parts[ cc
parts[ rbbl
parts[ rebl
parts[ kbl
1 left[
parts[ ebbl

(8) /cpart (clear parts DE&)
I OHERilEwRE 7 V7 5%,

(9) /db (decibel ML)
TV THET 2E— FIZT 5,

sim v==7 /)L

30. 000 %

7] right[

(10) /def (define functions MHBE)
HIEDB$E EHT D,

(8) /cpart (clear parts D)

value[
value[
value[
value[
value[
value[
value[
value[
value[
value[
value[
value[
value[
value[
value[
8]

value[

(=] COOOOOCOOCCOOOOOOoOOo0O

S,
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sim v== 7/ = &

o~ NOFEIGA & ek

7 /def
BsEE : BAMREEH . LTTFSLy 7 azb2
fnc(a2b2) = a*atb+b ... e VA=V LZMEETT
axa+b*b

) = akatb*b

(11) /dfnc (display functions M &)
EFRINTEEA L ZONEEERTRT D,

7 /dfnc
0 a b*3

1 a2b2 a*a+bxb

HIEDEIEUL, /save THRIF L TEL &, /load TitAiATe Z ENHRET,
Jeal THREZHAWVWTI I 2L —3 3 O EEZFRTHHREIZIT, sim exe I2BEEINT
WAHBEITNZ <, BEOBELAHTE £7,

(12) /dir (directory MDH&)
/1oad, “"bload, @~vZu’ZrsANLDa< RiZBWT,
cit RO . sbD77ANPFETDT A 7HNVET 4L M) %
RE, BEET D,
BE :SEa~v FTIX, 77 ANBREEZATT I L/INLFIERENE T, BF %
AT EXAETNECET | EHFEAN LTI,

(13) /disp (display nodes D#&)
BEAFRELTERT L/, — FaET D
For /) — REE (0 Z2bAT) 2?2 LRREINDHDT,
Jipart, /padddiEETiiholckdic, 5/ —FESEANT D,

(11) /dfnc (display functions D) 25 / 271



sim v == 7 /L = &

o~ NOFEIGA & ek

2 /disp

MABERFFDEHR/ —F
i[ 1] j[ 0] &4 lel] fEL1 j O]
i[ 3] j[ 0] #R&n&[e2] {E[24 | O]
10] Jj[ 8] &R&h4 [ebb1] fE[0.6 j 0]
iﬁ%?@@yﬂ 3
FOEH 0 i ‘
d’al*f% "/ — FEERR

1l BELIDEF) ? 6

range J&REK

range JEEEk

range J&REK

el[1

f[1, 000

x6 [ -452.5992 j -8.7920 ] abs[ 452.6846] arg[ -178.8871]

(14) /dpart (display parts MDH&)
[ ¥ DEERGENF A 2R T D,

(15) /dvar (display variables MD#)
sim VAT AMZEREINNTWDL TR TOER A FRRT D,

3.1416
3517. 4800
0

81,215

1. 674000e—-008
280, 968
1,000, 000
1,000, 000

3

2

e
m o

p—

505000000000000
OO OOOoOOOC OO OO

WM —=O O~ WM
MO < SO IOTST v —h

—t et kb —

(16) /end
sim. exe & T3 5,

(14) /dpart (display parts D#) 26 / 271



sim v == 7 /L = &

o~ NOFEIGA & ek

(17) Ifname (file name MDEX)
BUEGEAIA N TV DHEREE R T 7 A VWA RomT D,

? /load
Sio A H
TT7AINEE 7 bpfll
@ func @bpf11:0,1,4
node 4
EE%E%??@@@ 0
BRI BRERTOES 0 -~
SRalb—LavitHlts '/ — FEERHR

T. -1 BHC0FF) 2
I WALETAH W/n

func ic¢1:0,3,0,4 name icl.cir blk bl
@ func ic1:0,1,2,3

HEEEERFFOESK, —F

i[ 4] j[ 0] &4 [vibl] fE[1e+006 j 0]
MBI BERFFOMER 0
HMIERERFOEH 0 .

< L—2avitEltd w/n/— FEERR

—FE&S 0 4o2T, -1 GolDFEF) ?

ERAL-XOEHK 0. =E 0.000 %
FERALERXOYA4 X 202

BRD FTFES
BAD/—FES
BAD FTES
BAD/—FES
? /fname
BAEZRFAATND T 7AILAIE = bpfll.cir

(18) /free
RIEF

(19) /gpos (give positions D)
bty I a2l — g a~<2 R/range, /para, /ac TAT v 7E %5 kB CHEN
S HRHIFAMEN O REEE THWL DDORA » N TITR D D ERET D,
T7 AN ME3 2, BIRORA ML S, EDORA L MEIE3 00 Th D,

(20) /grph
ZOTavy FIFHIRLEZOT, My,
SR DT T T ERRT D,
/range, /para, /ac THERL L7z BHEEEEIE/ R EOFHE 7 7 A V3B
JE S 7 RRE O el FABAE DN 1 0 fE 28 2 A, BERIC

(17) fname (file name DOIE) 27 [ 271



sim v == 7 /L = &

o~ NOFEIGA & ek

Mtz S H R ICEE L TN BT T TRRZ2(T29,

TR T ANGKIT ? ERRINDIDT, T—H T AN E
PEEA 2T TICANT D, recEATITHE rc. d BA—TEnd,

FAKERESE 0 REEEE 1000 OXiic, FAEEEHENFE RTINS,
HAE &IEE —16. 07 Hw&EfE 0 ok, HAOEOEHBENREFEREIND,

LT EIL 2 EERINDHDT,
MO IMEEZ AT 5, BlZIE, 0,

WEHmOMEITZ (0725 399) 2 LRREINAHADT,
FCAA L MENEE TEDE SICHR LW E AT S,
—FH LEOMENO T, —FBFOMENS 991275, HlziX, 0,

R OFET RIS DD OREIEIL 2 LFERENDHDT,

BT D 726 FE TGS 5 HIMEDO B bEZ AT %, FlAE. 20,
N—Rav—ZEYETr 2?2 (vy/n) TiE. yon

(BAEOT 1 7 Z7 A TIE, R4 A3NETETHRIZERZ2 0V &b d)
HESE KT RLET2 2 (v/n) TH, yin

MNOTF =277 ANTT T T7%F R LETH 2 (v/n) T,
nZANT5HEs im. exeDPZTar7 MIRERD,

(21) /nelp
avr R Eo—EHRR

(22) fipart (initialize parts M#&)

AEY EORy NV A&7 U7 LT, FHICEIET —2 DA 21T72 5, itHTE D&
KOEWEEITT 12 v 7 FF OffE% T 3000, /— FEIE 1500 £ TER> T 5,
o over. 1.4 £ CIERKRDOFETH013 300 &k / — REUL 100 72572,

(21) /help 28 / 271



sim v == 7 /L = &

o~ NOFEIGA & ek

right ? 1
? el
1

right ? 3
? re
1k

right ? 6
? rl

10k

right ? 5
? e2
12

right ? /

right ? 2
? cc
100u

right ? /

right ? 5
? rb
100k

left[ 2] right ? 4

FFEIE 7 bl i _ _
77???&%&/—F&lﬁLfFéUUMQL2@ﬁt)
trn:2, 3,

left[ 2] right ? /
left[ 3] right ? /
left[ 4] right ? 5

? rc
10k

left[ 4] right ? 6

=EF4lIE ? oo

FF4 cc [FEECERASATVET,
BLEFEEFERALETN? (/) y

left[ 4] right ? *

BIBEERRFOER, —F

i[ 1] i[ 0] &R [el] fE[1 j 0]

i[ 5] j[ 0] & [e2] fE[12 j 0]
WUBERFEFOEH 2
WMITERBERFOMEH 0 .
Yial—YaviiEitd ®RE/—FERERR

ol BEBCOEE) ?
BHELESH (v/n)

left [0] right ? LFRSNDHOT, /—FOLEHEINATND
RTCTRAND ) = FEZEAT D, BEIZINPOATT D,

ETAIE 2 LRRSNDLOT, LTHELRLZ — FEICHESR
SNDOFESTHENT D,
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sim v == 7 /L = &

o~ NOFEIGA & ek

FFAITFRF R SIS Tre#E<, (el, c2, b3DLIID)

BEIZ, #in Y A MBS TWHERTAEANNTHE, RALHEFLAEHEHTS
MNEINEHERLTLAHDT, vyELIEn TRET S,

FrEMENRT ey (b THEDIFRT) ORI, 7uv s 8/ — N
BT ADT, bpfl1l:0, 1, 2 OEICAHTS,

FTRMENERET (k, v, a, WCHEDLHET) OHEHIIE, v AX—F T4
ZHIWTL B, AN LTe~ A ¥ —FR AP OERE T CHEATOHAIZIX
EI)VAZ—FFLDANERDTL D, vAZ—FFDOREMTr, 1, cTho,
X 2 LERINDHDT, BFOMEEAIITH,

(1000, 1e3, le—64EDLIID)

B
left [0] right 2 &FRENDHNB, /—FOHERKIND
REDRORHZIE  ZANT DL,

left [1] right 2 &E/J—FESHILZTEALT, £/ — &S
DAINIR D, EEFRRICER SN DR THBORT 7 2 AT 5,

ETCOFEFZATILEL, right 2 T % #AJTH,

K/ —RFES = 2 DI, ANENTHRRD ) — FEZEZFRTT D,

For/—RES (0 ZbeT) 2 &LFFIND,

ZiuE, S rangeZRETHBEBRMEARRET S L SITEEICRTTS S, —F
FEDODANZERLTWDHHETH L, BlzE, 2L ANTDH L,
J—FKES (0 26iT) 2 LIREShd,

ZHUE, B EEICEHEMSRE R R LW — RRbiUT ) — FESE AT D
BRICER LTV D HETH D, M2, 02 AT 5,

(22) /ipart (initialize parts D) 30 / 271



sim v == 7 /L = &

o~ NOFEIGA & ek

(23) /load
[FIEEAE 7 7 A /L DRI IA I
TrANE 2 ERFRINDBOTT 7 A N EIETFEFTFICANT S

? /load

SR IAFH

TTFAILAIE 7 test
@ func @test:0,1,2
node 10

MYEERRFOER/ —F
il 1] j[ 0] #Ren&[el] fE[1 j O]
3] [ 0] &% [e2] fB[24 j 0]

10] j[ 8] &R&4 [ebb1] f&[0.6 j O]

4

i [

i [

WA BERFFOEH 3
JRIIE

TERRFOEH 0 . _
UIalb—vavizHltd R/ —FEERR

£T. -1 HEZOFF) 25

BE AEa~vV T, 77 ANBREEATT S E/NLFIIEREINET, EF%
BERT2EXFEITNECET | EHRFEANLTIEIN,

[ DFEREIFMICINZ T, BEOBE S —flcr— RS ET,

sim. exe OFE L BIEOBIEITT T, Jeal RETHMT 2 LN TEET,

(24) /man
sim v==7/V [sim.pdf] #F/R~rLET,
FREKTTH L, simexe (RS Z ENHFRET,

(25) /manu
Iz lb—vara<r R /para, /ac, lrange TrltHE AT v 7 & WIZZELEE T
BN 2 X5 IZE L, /gpos TREINTZAT v 7 TiHET 5,
/gpos TREETE DI KDORA L MEIZ3 00 TH 5,
el BAREO 2’ 1 0 # A2 THllix 72 < THHEIEICHEAT 5,
272U, BARMEDY O DB AIE. Jauto E[FAERIC, B BN AT v FETHET 5,
R/ AT v 7ME > 300 726, ATy TEB EEE, 300 IZEE S D,
FHRNFELT SN DRI E Lo AR~ e = B AN OFiFH & 72 5,

(23) Nload 31/ 271



sim v == 7 /L = &

o~ NOFEIGA & ek

(26) /mode
mode DIRIEDIRBER LR T 5D,

ﬁﬁ *HETHE—F...... /db E£71=l% /val TUYYEZ D
y 7OE— FIE /auto (BEmYEz) TF

auto F1=1% /manu Tﬂ]U%Zé

ﬁﬂ®$41hﬂm321¢ ...... gpos THRET S

>~l>'~<}8

e
{7 LEERET ... ... /mk Ef=(X /nomk TYIYEZ S

m\|3

alb—LavicBtsd £FR E»la
3456
— K. /bmode TEHET %

M“,h'

Ay Y 2%EE) A

kA
alb—i3y- :7>‘ /- FBEQ#THET ZE—
/cal THET S

Ve, e dl

/nomk 95 &

7 mode
—2 T 7AIEERLAEL. ... /mk FtzlE /nomk THIYEZ S
T/’\leil_'Cn‘l'ﬂﬂ'é:E— B /db E£7=I1E /val TUUEZS
AHERAT Y JOE— FIE /auto (BBYEZR) TY
/auto FE7=(E /manu TEIYEZ S _
EHBHMORA > ML 32 TF... ... /gpos TERTEI 5

]‘/;33.4%5—;3/[-_33[1%) "R — .E‘IJ‘E/R
JOv Y ZERBIRAMNSELE—F /bmode THRET S
S3il—av-avU ROREE /—FEEOATHETHE— K
/cal THRET S

(27) /node
BIORRD ) — NS ERTT D,

(28) /padd (parts addition MEE)
BUEAN SN TWD Ry b U R MR Z BN SR T 5,
BEOFRy MY A N&EFRLIZHE,
left [O] right 2 LERINT, /ipar tDEFOHES
TEHROATIRRBIZ 2 D,
left [O]ICHHT 20ONETNIX, /ZANTDHE, 1Tef t [1] ITH#ELeDT,
HLET L) — RETEATLSL, H/—REFEZANLT, F1rT7—252AN1T5,
BT 2R FPES 2o b, &2 AST 2 LBMBHE TS 5,

(29) /para (parameter MDEK)
By I 2l —varDedll =0 ICRELTEEET, HEDHKFEMEDOHPTE
LS EDEE /) — FORRELELZHAT 5, RTOEERIIA SNHEEHER L
TEAET D,
[ B8 O ELFRENME R DR E MRS 72 & TR %,

(26) /mode 32 / 271



sim v == 7 /L = &

o~ NOFEIGA & ek

B? para
1§E {té

18. 3965]
15.9725]
13.9472]
12.2295]
10. 7544]
9.4739]
8.3518]
7.3605]
6.4783]

A LS ELHEFAIT 2 LERRINDLOT, BlUSELLWEFLEATT D,

para miK(E 2 ERRINDHDOT, HIKMEE AT D,
para IxmEfE  ? EFRREINDHDOT, EmfEzE AT 5,
para AT v ? LERINDHDOT, BALAT v Tl EANTIT D,
(gEfE — &&HE) A7 v7 OfE 75‘53001)\?\7&1@5
LOCEET D, ZOMEN3 0 0EBZ-HEI2IT,
FHEFEEN 300 725 L9 IT, 7\‘7771L‘i§@3l3’\3 RES D,
a Jauto®T—RNiD A/ IIKMEOLL 1 0 LUF DR
AN ENTZAT v FETHE TR,
b /manu®t—RNERIT KEE/SIKMEOHN 1 0 Z# % DX
S gpos TRREIIIZERAA » MUTHEIRME)N S sl E T
EARETHINT DRI AT v EE BEIZZ LS 5,

/mk, /val®DFE— RPHESNTWDRHCIIER /) — ROEEEOELH % (R A7
T 5, 2L, S par a NECEEROMRLIREICHAT 572l TR R LT
HERN RN
/para“C/mk /S dbDFE— RTIEER/— NOEFEEBEOMHMELZ 7 7 A /L
WZPRAFT 5,

/mk , /val DGE

(29) /para (parameter D) 33 /271



sim v == 7 /L = &

o~ NOFEIGA & ek

7 /para

F—R2I7AIAIE ? test
EExEILSEHHRFRIT 7
para r1 &I{EfE ? 10 k

para rl &x&{E 9 50k

18.3965 j 0
r1[1. 5e+004 f[O
x5 [
r1[2e+004
X9
r1[2 5e+004 1 10
xb [ 12.2295 j O
r1[3e+004 ] f[O
x5 [ 10.7544 j O
r1[3.5e+004 1 fI[0
xb [ 9.4739 j 0
r1[4e+004 ] f[0
x5 [ 8.3518 j 0
ri[4. 5e+004 f[O
X9
r1[5e+004
7x5 [ 6.4783 j 0

(30) /parts (parts numbers MDE&)
BRKDHZEFF T, KD/ — FEEEFRRT D,
RIRE DT 1 > 7 O E FormT b,

(31) /point
VAT BB =0 IZTREL T D, /point EASIT B,
Fox /) — ROEREBERELEFRT D,

(32) /range
Ty I alb—va,
FRE SN2 AMEFPRLIS ORSLEJEPR & MSZEFRIFRIZRIZ O IT5RE S 4v, JE I EUR
ARETO, 77 ANEERTDE— FOGAICITRESNT /) — FOEERKEEZ 7 7 A
=795, AMEFROIREN 1 b7 A U 2KT,

range [EK#

range [

range B

el [T

f[1,000

x5 [ -94.6500 j -1.8267 ] abs[ 94.6677] arg[ -178.8944]
x6 [ -94.6498 j -1.8417 ] abs[ 94.6677] arg[ -178.8852]

(30) /parts (parts numbers D) 34 / 271



sim v == 7 /L = &

o~ NOFEIGA & ek

/mk DA

range [EE#

range JEREX

range &%k

el [1

f[1,000 ]

x5 [ -94.6500 j -1.8267 ] abs[ 94.6677] argl[ —-178.8944]
x6 [ -94.6498 j -1.8417 ] abs[ 94.6677] argl[ —-178.8852] }

ac ANEFEAILZ 2 LRRINDHDOT,
BN e TANEFRELTGEHRLIEWHETFAEANT D, Ok, o
ISEAEEPR M OMNEEIROMEITZ 0 & L TRy R 2 b—a &3 T7T 5,
WilLe 1 EANT D,

il 2 LERENDHZOT, ETHEELEEEROEBETLEZ AT S,
BEIXTA RGN0 BNE 1 EATIT D, EEOHIIRIEN D 720>
FRIZIZANNELEEFDEFEANTIT B,

BAREE S 2 LFRRENDHDOT, RKIEORBEEMEE AT 5,
mEE 2 LFERENDHOT, KEOFEWEEIEEZ AT 5,

AT w72 LFRRENDZOT, BEEO EAAT v TEE AT S,
(RemEs — RIEEEE) A7 >~ OfA 3 0 0 LINIZR S
EOICRET D, ZOMEN 3 0 0B T-HAITIE,

SRS 300 & D X DT, AT v AEITHERICIRES D,
a JautoE—F0D fEE/ MO 1 0 LI FORHE
ANENTZAT v TETHEZIT2 9,
b /manu®E—RFNELIT &EE/RKIEMEOLR 1 02X 5
S gpos TRESNFHERA LV MECHREMN HiEEE T
SEHARECCTHINT 2HRIC AT v T EE BEICE LS5,

AW R EAFHE LT, disp. /padd, /ipar tiZBWTHEEIZ

BEINTFR /) — ROELME L2 B HE T 5,
kksk A7 a HEE % %k %

(32) /range 35/ 271



sim v == 7 /L = &

o~ NOFEIGA & ek

/smode, “cmode, /db, /val, / mkEX®X " nomkIiZkLV
T 7 ANEERT D E D, FREEZETITR 9 0d b TITR 9 0
DYV R ZnHR B,

/mk KV T—=FT7 7 ANEEDLE— NIZUDEX THLHGEITIE
FHRMERE 7 7 ANV E L TRIFET A2 ENTE D, ZOE— ROKRIIX
ac ANEEEA 2 O, RMETIEDDT 7 A NA4DNT]
ZROOGND, (1pfl, TcDEHIT8FYTIH
INT, IR 240 FICATT5)

/mode ICXVEBEE—RLT77 A LE—FRNEDLIITHRESNTWVELENE
Wl TE 5,

(33) /rewind
Ny FT 7 ANVETRHZ, Ny FT7r7ANCib s,/ wa i tavws R
LD, F—ATFFDIZ>TWBRFIC  Tewind&EF—ANTH L,
FEDONYF T 7 A )VDEHETRD Z EDRHEKD,

(34) /save
BIRIEHZ 7 7 A W L TIRAFT 5,
TrANAIE 2 ERRSNDHDT, Ty ANBEANIT D,
BE A a~v FTI, 77 ANVAREEZANT D ENTFEBRINET, BEFE
AT EXATBAECET | TEFEASN LTIV,
(lowpass D X I IZHEIETF 27T WA T DL, HEIWIIZ lowpass.cir & L CHREF
+5)
%K\ﬁ%®774wﬁ§ﬁénfwéﬁmm
CEBHEEMOF—RLT AN EHANT 2
EFRIRENDHDT, BEREXTHEXF 12, OT7 7 A NAIEETDH L X
WZIZ072 2 ANT1T %,
S — K (1, 2, 3 O
ERRINDHDOT, MOREEOF T, ZORIKE T vy 7H LI EmE LT
T 5L SR T DM ER DD ) — REFE D~ TRE > TANT 5,

(33) /rewind 36 / 271



sim v == 7 /L = &

o~ NOFEIGA & ek

SR DG

valuel 1
value[ 2.6e+004
valuel 24
value[ 0. 001
value[ 2200
value[ 1e+006
value[ 0. 001
value[ 5e+004
valuel 800
valuel 3800
value[

value[

value[

value[

valuel[

8]

valuel

right[ parts[ el
rightl parts[ ri
rightl parts[ e2
right[ parts[ ce
right[ parts[ re
right[ parts[ rl
right[ parts[ cc
right[ parts[ r2
right( parts[ ribl
right( parts[ rc
right( parts[ rbbl
right( parts[ cc
right( parts[ rbbl
right( parts[ rebl
left[ right[ parts[ kbl
@ master[rebl ] leftl 7] right[
left[ 8] right[ 10] parts[ ebbl

e | WSSy S Sy S S S SSU—) SO SSU—Y SU_—) US_—_— S_—_— S_-— S_—— -—
o OO OoOCOoOOOOoOOOoOOoOoO
— e e e e e e e e e e ]

—_.

[ B A7 D PR AT
|/ /save
=7
J74IL&lIE 7 test

SER/ —F (1,2,3 OF:ID)
0.1.2

TRAF S T Hefi it
@test:0, 1,2

10

1 @ @1 @01060
2 @r @rl1 @ 0 26000 0 @
3@ @2@024080

4 @c @ce @ 0 0.001 0 @

4 @ @re @ 0 2200 0 @

6 @r @rl @ 0 1et006 0 @

2 @ @cc @ 0 0.001 0 @

3 @r @r2 @ 0 50000 0 @

5 @ @bl @100 @trn:2,4,5
2 10 @r @rlbl @ 0 800 0 @
35 @ @c @0 3800 0 @

4 7 @ @rbbl @ 0 0.1 0@

D DD O O O O O O

(34) /save 37 / 271



sim v == 7 /L = &

o~ NOFEIGA & ek

56 @ @cc @ 0 0.001 0 @
59 @ @rbbl @ 00.10 @
7 8 @ @rebl @ 0 26 0 @

7 9 @k @kbl @rebl 0 100 0 @
8 10 @ @ebbl @ 0 0.6 0 @

fne

(35) /skip
Ny FT7 7 ANVFATRIZ, Ny F 77 AV ENe  wa i t a~vw K
LD, F=ANFBICR>TVWDIRFIZ, sk i p&F—ANNTH L,
ZON T T 7 ANEREETAX Y TT5Z ERHKD,

(36) /smode (set mode ML)
mode Zt v F4 5

? /smode

T—R2I7ANEERTS. . ... /mk Ff=&X /nomk THIYEZ S

?9&wﬁﬁﬁ§¢é%—F ...... /db E£f-1% /val TOIYEZS

HEXTYyITOE—FIX /auto (BEYIYEZ) TT
aﬂoit@rwwf@U%z%

#J:l:%&yﬂ@?l'wf_/ ~EE 32 'Cﬂ' ...... /gpos TEHRTET S

ZIal—YavizBita &R RERFEH R
23456 )
PAE - EAC: U S ATy / S EY
ab—v3- :I?.‘/l* —FEEO)c?FGE
/cal THET S

(37) Ival (value MEE)
HCHETHE— NICT 5,

(35) /skip 38 / 271



sim ~==7 /L = &
sim.exe D #/EE

sim.exe DEEHEE

9, sim.exe ZEHE L T, fipart 2~ RIZ X > CTHIEKD AN Z#E L E£7,
R, 1
e,

ex-1
KTel,e2 EERRINTWVDHDIL, ST D/ —FOEEEZELET, LT, el D/ —
REZIT 1, e2 D/ — FEFE 2, BRELO~AF AT/ — KEB 0L LET,
KTk, PRI OAMNC 1 AR X T2, ZAUHEPUEEZ R LE 9, RIEXO AT
I3 E2flE AT L THEWEE A, R2 DESLFEEETT,

fipart
? DN D, fipart [Enter] & AJJLET, [FHa~r FOFEMBI L EIERIE 258K
? /ipart

[ s T
left[ 0] right ? 1 right] T 1] #ZANT 5

(F14) 1% Tel) #ANT5
ME) 1 T 2 A075
[right) (C#) 2% 5% AJ)
LAT [RlER

leftl 0] right ? /

leftl 1] right ? 2

left[ 1] right ? * ANTHHRFBRES o726

BIBERRTORM/ — I ) EANT S
T 11 jL 0] #&&[e1] 81 j 0
SH Y
M EILIRZR 2 — N T
YEal—sa VB BR/ — FRERR R T A ST S
= FREEANTS

% -l HEbC0ESE) 2 2 PRGN
)

R~
J

)
=

ex-1 /ipart 39 / 271



sim ~==7 /L = &
sim.exe D #/EE

1 e,

/dpart
AT LTZRIET — & iZ/dpart |2 K » THER T £77,

/dpart
left[ 0] right[ 1] parts[ el 1 valuel
left[ O] rightl 2] parts[ r2 1 valuel

Ieft[ 1] rlcht[ 2] parts[ rl 1 valuel
2

2 ODEPIOMEAEZEE LT, MHERLET,

1,000 ;O

? r2=2k
2,000 j O

? /dpart

leftl 0] rightl 1] parts[ el 1 valuel
left[ O] right[ 2] parts[ r2 1 valuel
leftl 1] right[ 2] parts[ ri 1 value[

ZDXEIT, avr RIA UL BBICETEEEE T L ERHEET,

/point
J— R 2DBEEFANTHET,
E1ZEMERE LT, =0 IZHEL TN, /point #FEITLET,

] abs[ 0.6667] argl
EIREE 2 AT LTRRC, Bon /) — REESZ 2ICHEE LD T x2 DEAFERIND,

ex-1 /dpart 40 / 271



sim ~==7 /L = &
sim.exe D #/EE

WIZ, vl DEEET AL 2N ED X HITETHNEZTRITAHET,
rl # 10 5 10k £T, 5 SOFHAEEZITVET,

rl ZZAL S EDEHNIANDO T, 5HHETDHIHRA > MEE 5 EICRE L TR/REEIZINE 5
LI ELET, /gpos 2~ RTHEZANLTHSH, /manu 2~ RE AN LET,

rl OZALORERN 1000 72D T, r = 10007 = 5.62341D%R T, 10 7°5 10000 (10k) *
THRA L FTEMLET, r1=10-r% | k=0...4 OZEEEITR £,

sim.exe & EENEZ L, gpos=32 ICRE SN TNDHD T, EEELIHE D HEKIE L i/ME
DOFEFEN 10 B2 H5A121, Jauto TH, FEHHRBO AT » 7 ¢, BERIZ 32 R A
hOREEATOET

I~ Rlmanu #3775 &, K EF/MEDOEZRN 10 2 2 < TH, IO
2T v 7T gpos AIDFHEEZITVET,

/para
WIZ, lpara 2~ REFEITLET,

0 UDOS

MANU ON #7-13 B/ BIEDHA 1 =T e.
2 al— a3 TeETHRAY . .
BiE b LIE. fK 300 LIFOHF '
%%E@E&Elat 32 T©F 2

gms=5L*EL$LL

0. 9950]

0.9727]
r1[316.2

x2 [ X j 0. 8635]
r1[1778

x2 [ X j 0.5293]
r1[1e+004

x2 [ X j 0.1667]

Ie%t[ 0] rightl 1] parts[ el 1 valuel
left[ 0] rightl 2] parts[ r2 1 valuel
left[ 1] right[ 2] parts[ ri 1 valuel

ex-1 /para 41 / 271



sim v == 7 /L = &

sim.exe D #/EE

v2alb—Y3>2av 2K Jpara, fac, Irange |ZH T3 EHE RS

(%3~ RO & #IESIE] @ 1(2) /auto), 1(25) /manu) Z#ZMLTF IV,

BEBI 2R L ET,
Jauto E— K, gpos =5 OHE

0]

0.1667]
0. 3333]
0. 5000]
0.6667 5 0 0.6667]

BIEE=0 T, et/ A7 v 7 <=300 DT, G2 oN-AT vy FETEHET 5,

? /para

EEEILSEDIHRFRIE 7

para el =IEME ? 0

para el IxmfE ? 3

para el X7v =7 ? 0.001

el[0

x2 [ ' 0]
e1[0. 01

x2 [ : ' 0.0067]
el [0.02

x2 [ : ' 0.0133]
el[0.03

x2 [ : ' 0. 0200]

0.0267]

KIKfE= 0 T, &\, A7~ 7 fE > 300 72D T,
AT v Tl =K, 300 (;fo =0.01) ICEF L CHET 5,

ex-1 Iz b—vara~< R /para, /ac, lrange ([ZBIT HEERBEIE 42 /1 271



sim ~==7 /L = &
sim.exe D #/EE

para

E%Ttéﬁ6$¥%m ? e K,
Bif&ﬂ_ 1 ! . :
el ={E 7?5 1 >
e1X%v7?1
E
0.6667] arg | R,
1. 3333]
2

2]
2.6667] arg 0

3.3333 j 0 3.3333)
B/ RIS =10 7o GRAIE—RAAE) /A7 v 7l <= 300 20T,
BABNIEAT v TECHAT B,

? /para
ﬁ%*téﬁ%%?%m
el mIEfE ? 1
el BRafE ? 4
el 7w =7 7 0.001
0.6667] argl
0.6733] argl
0.6800] argl
0. 6867] arg[

0.6933] argl

.01

e/ RIME=10 2>> (F@EiE—&IEHE) A7 v 7fE > 300 72D T,

27 v 7l= (REE—RE /300 2 =0.01) 1ZE LCEET 5.

7 /para

ﬁ’é"“’fbé"dé%?%li ?

0.6667]

1.2141]
2.2111]

4.0267]
_ 7.3333 j O 7.3333]
Rl BARE> 1 072D T, gpos=b D AT v T T CoIET 5,

X ex-1 valb—vara~v R [para,/ac, /range (2B HEFEREIE 43 /1 271



sim v==7 /)L
sim.exe D #/EE

anu{w—F gpos =5 DIGE
? /para

ﬁi*kéﬁé%?%@ : e,
para el Eiﬁ;fg 70

para el BoiE 7 | 1
para el XA7v 7 7 0.1

el [0 .
X2 [ j 0] 5 "L‘ 1

el [0.1

x2 [ ) ' 0.0667] a

el[0.2

x2 [ ) ' 0.1333] a

el[0.3
0.2000] arg 0
0.2667] a

KIKE= 0 DEAEIL, Jauto DHE LFEKIC, GAONTIAT v 7ETHET %,

e, AT v 71HE > 300 DA blauto DIGE & RKIZEMEST 5,

0. 6667]
1.1855] a

2.1082] a
el[5.623
x2 [ . j 3.7489]
el1[10
x2 [ 6.6667 j 0 6.6667]

FARME D O TIiE72 < /manu E— K72 DT,
e e, ARME D LEIZEIfR 72 < . gpos=H D AT v T CTHELLREL CTRET 5,

0.6667] arg[

1.2141] argl
2.21111 argl
4.0267] argl
71.3333 j O 7.3333] argl

il AR O IR 72 < . gpos=b D AT v TR CHEHMIE TEHEAT 2,

X ex-1 Val—igra~v R [para, /ac, lrange (23T B FE A%

44 |/ 271
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sim v==7 /)L
sim.exe D #/EE

FTERHOEAE
o Hi/Lo>107? 7= | Hi/st>3007? £7-1& -

= = =7 —0°? Lk o | g SHEmEy
mode | &E Lo | /g Hi | X7 v 7 st gpos L0=0 1 Lo/Hi>10? (Hi-Lo)/st > 3007 ZHRE ? | BE st | FHEEEK
auto 0 1 0.25 5 O 5
auto 0 3 0.001 5 O O 0.01 301
auto 1 5 1 5 5
auto 1 4 0.001 5 O 0.01 301
auto 1 11 1 5 O O gpos
auto 1 3 2 5 3
auto 1 5 3 5 2
auto 1 5 4 5 2
auto 1 5 5 5 1
auto -11 -1 1 5 O O gpos
auto -11 2 1 5 14
auto -11 0 0.001 5 O 0.03667 301
manu 0 1 0.1 5 O 11
manu 1 10 1 5 O gpos
manu 1 11 1 5 O O gpos
manu 1 5 2 5 O gpos
manu 0 1 0.001 5 O O 0.01 301
manu -11 -1 1 5 O O gpos
manu -11 2 1 5 14
manu -11 0 0.001 5 O 0.03667 301

AT v TMEEFHT D56, AT v 7ERRENEXIE, GEETRLEL D) &&E

EIZZET DENCK T T %,

BAGE & @A EH 5 b ADEEIZIE, Lo/Hi> 10 72 b2 k2R3 5,

BIKMENA T, EER e 3 1ERe bR, BN AT v T EERAT 5,

L7 L, (Hi- LoVst > 300 M, st=(Hi- Lol/st IZIEIET 5,
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sim ~==7 /L = &
sim.exe D #/EE

VIal—gravwy REFEIESICIE, /auto 2¥manu OER . fval 2¥/db DR,
/mk 7>nomk 0)3@?){' lcal DFXIE, Igpos DFXE., Hmfd « IIKfE « 27 > TMEF %2 HH)
I U TN ET S &, ERFHCHMOREAHR TE5 K012y 7,

Bl Z 1, A—F 4 AR ORI 1B L T OERERE 2 MR T 572 5, BE¥H#0E 10 Hz
M5 50 KHz O#HD 7 A v &2 T L~ UMETHE L TZ 7 A M L, & OEE % Ffiil
DB EDO T 7 71 L THERT D e o0d nE nEd,

pos

ON F7:lF &&/ZIEQLA 1 0L

AL—2a>TCEtET R4/ > b

5 LlE. &K 300 LFTO#MF%
]EZECD’%EII 24 TY

bpos =12 IZERELFELL:
/db

mode = TUNIETHETHE—F
? /range

F—HTF7AIEILX ? amptest
ac ANESREAIE 7 el

fElx ? 1

range [&i%E0
range [&i%E0
range JEiKZ

Bl 21X, Tsim.exe OEAEME | O lexd.sb) #FEITL T, /para 2+ NIZXL>TRe &%
ELT%7//X&®ﬂv7&®®¢5%mV_ﬁﬁbtwﬁA (21X, /gpos THA > b

Boa 5 REICD 72 ERE LT, O IT/AOIZHEE LT, /manu T EHE T E )
FiPHA SO TIITL T D, Jauto IR LT, BRWEIFHZ MW AT v 7 THEAET 200

BWwEBunEd,

? 'manu

? /gpos _

MANU ON 21X &E/ZEOQLA 1
VEal—Y a3 TEHETLIRAY
=IE 5 Lk, &K 300 LI FTOHEF
?E@ﬁﬁ@Ef?

gpos = 5 ICERELF LT

? /para

BEEZELSELIFRFRIT 7

para rc Ex{EfE ? 1k

para rc mmfE ? 50k

para r¢c A7 7 ? 100

rc[1000 1 f[0

x5 [ 22.6348 j O 22.6348]
rc[2659 1 f[o

x5 [ 20.3698 j O 20. 36981
rc[7071 1 f[0

x5 [ 14.3468 j 0 14. 3468]
rc[1.88e+004 1 f[0

x5 [ -1.6692 j 0 1.6692]
rc[5e+004 1 fI[0

x5 [ -44.2583 j 0 44. 2583]

o LI EDBFIZ,
FAEADLTTFEL
#AHDLTTFEL
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sim v==7 /)L
sim.exe D #/EE

O 1R0GuF

o5

=
-

=
y =
R =

A

rc[7071 1 fIl0 ]
xb [ 14.3468 j O 1 abs[ 14.3468] argl

rc[1.88e+004 1 f[0 ]
xb [ -1.6692 j O 1 abs[ 1.6692] argl

Rc=7071 & 18.8K DE] T, xb=12 {272 A 2 0300 £ L1,
Z D % gpos THRA L MIE 32 1ML THANET,

T HRA
LLFD#F

] abs[ 12.3356] argl

]

] abs[ 11.9618] argl
Rc=8544 & 8818 DT, x5=12 2B Z NS0 £ LT,
ZOHIPHAE R A 32 DFE FETHAET,

ExZEIE ?
para rc

para rc
para rc X

rc[8782 ]
x5 [ 12.0109 j O 1 abs[ 12.0109] argl

rc[8791 1 f[0 ]
x5 [ 11.9987 j 0 ] abs[ 11.9987] arg[

Rc=8782 & 8791 O] T, x5=12 22D 2 B0 F LT,
Z OFiPEF/gpos THRA LV ML 10 IZEFE L CHARET,

ex-1
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sim ~==7 /L = &
sim.exe D #/EE

? /para o
'i_lﬁgwﬂ."ftéﬁéi?% = E wE R

<
=

®
J RN
@ ‘—‘
e 2

[N
f

para rc X{E{B ? 8782
para rc IxmiE ? 8791 ccmme
para rc A7 7 ? 0.01 T”@ !

') el
‘ 2ay

rc[8782 1 f[0
xb [ 12.0111 j O . oA e

¢
.
&
< R
(e

{
-

rc[8783 T 1. T 3
x5 [ 12. j
rc[8784

x5 [ 12
rc[8785

v xb [ 12
rc[8786

x5 [ 12
rc[8787

x5 [ 12.
rc[8788
x5 [ 12,
rc[8789

x5 [ 12
rc[8790

x5 [ 12

rc[8791 1 f[0
x5 [ 11.9988 j O

Rc=8790 & 8791 O T, x5=121Z72 5 Z L3530 F LT,
Jauto (ZFR LT, Z O#iPH%/gpos THRA > ML 10 IZEHE L CTH~NET,

? /auto

? /para

BExEEILSELIHRFEE 7

para rc xI{EfE ? 8790

para rc B=fE ? 8791

para rc AT7v 7 7 0.1

rc[8790

x5 [ 12 ' .0002] argl
rc[8790

x5 [ 12 ' .0001] argl
rc[8790

xb [ ) ' .9999] argl
rc[8790
' x5 [ . ' .9998] argl
rc[8790

xb [ : ' .9996] argl
rc[8791

xb [ . ' .9995] argl
rc[8791
. x5 [ : ' .9994] argl
rc[8791

x5 [ . ' .9992] argl
rc[8791

xb [ . ' .9991] argl
rc[8791

xb [ ' .9990] argl
Re D/ LU TERFREINR2WVD T, Re DELBZ 0 £/ A,
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sim ~==7 /L = &
sim.exe D #/EE

lcal ZfE~>T, Rc & x5 ® 1000 D2 R~ L TN LI T 2R L £77,
Rc=8790 7»% 8790.2 * TO&iPHZ T E 7,

? /cal

$2al—S3>avY FOHER /disp THRELEXEHETIE—FTT

EREY /— FEEQHTHESHD 0
/disp THELLXEHETEAL 1

M EERETORME/ —F

i[ 1] jL 0] #am[el] fEL1 j O]
3] JL O] Ep&ms(e2] {E[24 ] 0]
10] [ 8] &B&ha [ebbl] fE[0.7 j 0]
UEFRFFOMEM 3
MIERBERFOMEK O

YIalb—YavIcRBITS FREARERRE

FTHEAX 0 ToWRERE. -1 ToREEL) 70

/— FEE x1, X2 DEICAHLTFEL

BAFELTE éhtué#«r@%ﬂ#ﬁﬁﬁ%i?
l](%oﬁa);rﬁ‘t’&/\ﬁ LTF&WL

rc*

/— FEEF x1, x2 DRITAHLTFEEL
BFELTE 3ntué¢~t®%ﬂmﬁﬁ&$$¢
2 ﬁﬁ@?rﬁit’&/\ﬂ LTF&W

]

rc*1000

pl [ 8,790,130 j O 1 abs[ 8,790, 130] arg[
x5*1000

p2 [12,000.0145 j O 1 abs[12,000.0145] arg[
rc[8790 1 f[O ]

re*1000

pl [ 8,790,140 j O 1 abs[ 8,790, 140] argl
x5%1000

p2 [12,000.0008 j O 1 abs[12,000.0008] argl
rc[8790 1 f[0 ]

rc*1000

pl [ 8,790,150 j O 1 abs[ 8,790, 150] argl[
x5*1000

p2 [11,999.9872 j O 1 abs[11,999.9872] arg[

FEEED Re & xb DfEIZ pl & p2 OEE % 1000 43D 11T FULEWTT,
Rc=8790.14 T. x5=12.0000008 |Z725 = L 35370 F7°,

ZDE T, BEITRN U Tleal ZFIH LT/ — ROBELESLEFIED/INERLLT OXUE % i
YD LHRET
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sim ~==7 /L = &
sim.exe D #/EE

WiF, BEEICER 2B L CAET, 3< > Rlpadd ZEH L £7,

R, 1 R, 1

e =5 €,
R, — R,

ex-2

/padd
avy REANTDHE, BUEOREEFERPEFRIINT, WITLE — K 0I1ZxT 5:805% 1
D)= RESDANNIDBRO HNET,

/padd
Ieft[ 0] right[ 1]
left[ 0] rightl 2] partsl[ r2 1 valuel
Ieft[ 1] rightl 2] parts[ rl 1 valuel
3
2

parts[ el 1 valuel

left[ 0] right ? 3
FFLIET 7 rd
Elx 7 2k

left[ 0] right ? /
leftl 1] right ? / ) — REFERICED DI, AT LET,
left[ 2] right ? 3

FFaIE 2 r3
Bl 2 1k

left[ 2] right ? %

BN 5RFNRES Ro7c b, *E AT LET,

ex-2 /padd 50 / 271



sim ~==7 /L = &
sim.exe D #/EE

FFOBMEHRTT DL, Fn/— FOEEICRY £,

MITEERRFOER/ —F R R,
i[ 11 j[ 0] &4 lel] fE[1 j O] “a e
MIABETRFFOEEE | i A
ﬁj'z:)ll.:ﬁ$¥®1@3fﬂ 0

25 AlL—Yavichltd BR/—FEERR 2 R, R,

Kn/—F&ES 0 GoZET. -1 BolDFEFH) 70

/disp
Fon ) — REZEEELET,
J—K2E3EBBELET,

? /disp

MUBERRFORGE/ —F
i[ 11 j[ 0] &4 [el] fE[1 j O]
UEFERRFEFOER 1
E:}I :ﬁ%%@‘[@?ﬂ 0 .
L—Yavizsltd ‘'x/—FERERR

T, -1 Bb2DFEF) 72
23
2

Sroh
oo e
!r}a‘ﬁEQﬂ
39
T W

e

/mode, /cmode, /smode
sim.exe DHAERE SN TV D E— REZMERT 5121E, /mode Z WV E 4,

? /mode
T—3 77 AIEERLAEL. ... /mk EfzIX /nomk THUIYEZ S
ETHETSEE—F...... /db Ff=(& /val TYIYEZRD
HERXTYTDE—FIE /manu  (FLL#E) TY

/auto Ff=IE /manu TEIYEZ D
FLLRBDORA > bUE 5 TT ... .. /gpos TEXTET D

IXalb—avicBltd R/ —FEEKR

23
Oy 2%FEE) X IS
‘Elb—/HJ av>o R
/cal TERET S

/HIE—F. ... .. /bmode TEEXET S
DEtEE /— FEEOHTHES HE— K

ex-2 /disp 51/ 271



sim ~==7 /L = &
sim.exe D #/EE

FT— F&2 27 U7+ 5121%, /emode 2L £,

? /cmode
T—R2I7AIEERLEL /mk FEi1=lZ /nomk TYIYEZ B
ETHEISHE—F ~/db F1I% /val CTUYEZ S
HERXTYIDE— KFIX /auto (BBYYER) TF

/auto F1=(% /manu TYIYEZ D
EHEBBORA > FBUE 32 TT /gpos TRET S

g/gs_lb—*/arxl:ﬁl‘fé KR/ — FEERKR
7|:I'J’7%€—@E§UX =Y P - /bmode TEEXET 5
EXalb—>30-aYUFD E‘I‘ﬁ’&' J—FEEOHTHES 5E—K
/cal THET S

F— K&ty b 5I121%, /smode Z iV E 4,

? /smode
T—2IF7ANEERTS...... /mk F£f=[E /nomk TYIYEZ B
?9&wﬁﬁﬁ§¢é%fF ...... /db Ft=1& /val TOYEZD
HEXTYTDE—FIX /auto (EEBMIVEZR) TY
/auto Ff=IE /manu TYIYEZ D
J:I:’:‘&;zﬂ@‘l'\fl' ~ ML 32 'C?’. s /gpos TERXET S
alb—iavicBitrsd wr R4 R

vy AZEEEE) R : /bmode TERTET 5
L—3y-avwo Rk /—FEEO):?VC#E?%% N
/cal TERET 5

/mk, /nomk, /db, /val, /auto, /manu, /gpos, /bmode, /cal, /disp
mEDa~vy REMHALT, Hl0E— RETFE2U0VERET,
2T, val E— RIZERELET,

% %@MLK@%%%%%EL&?

right[ parts[ el value[
right[ parts[ r2 valuel
right[ parts[ r4 value[
right[ parts[ ri value[
right[ parts[ r3 valuel

rl Z 1k 776 10k T TENEIED L, e2 L 3N ED L I BT 20 2R L E£7,

ex-2 /mk, /nomk, /db, /val, /auto, /manu, /gpos, /bmode, /cal, /disp 52 / 271



sim ~==7 /L = &
sim.exe D #/EE

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

/mk DF— R7Zo57-0DT, FHEFEEN test.d IZRF L TWVET,
HETE— R Nal 7o 70T, Fffi (BJEfE) TreskInEd,
[db 7257 L ~UE TR SN E T,

test.d DA

210 213/ — ROMEE, 10 3R T 281 > M
1000 Ex2ZL S DHT DM

2 0.545455 21X/ —FEH, /— K203
3 0.363636 3 1%/ —FEH., /— K3 DG
00 For /) — ROf%kD Y

2000 LA, [RRRICHE D 4

20.375

30.25

00

3000

20.285714

30.190476

00

4000

[

i
B
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sim.exe D #/EE

20.230769
3 0.153846
00

5000

2 0.193548
3 0.129032
00

6000

2 0.166667
30.111111
00

7000

2 0.146341
3 0.097561
00

8000
20.130435
3 0.0869565
00

9000
20.117647
30.0784314
00

10000
20.107143
3 0.0714286
00

ex-2

sim v==7 /)L
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sim ~==7 /L = &
sim.exe D #/EE

ex2.sb DIREITH ex2.coe Z{#7F L CT. Maple CHIEE FREXZMNTHRET,

(R - R 1 R, 1
FRBITHDH DK ZER e, e,
274 )L (conv. coe) F , \ - :
1 2 3

? Iren conv. coe ex2.coe i

o R, R,
ex2.coe DNE 2 )
restart: with(linalg): 0

siki:=matrix(3,3,0):e:=vector(3,0):
sikil 1, 1]:=1;

e[1] :=+el;

sikil 2, 1]:=-1/r1;

siki[ 2, 2] =+1/r2+1/r1+1/r3;
siki[ 2, 3]:=-1/r3;

sikif 3, 2]:=-1/13;

siki[ 3, 3]:=+1/r4+1/r3;

x:=linsolve(siki,e);

el=1;
r2:=2;
rl==1;

r4 := 2000 ;
r3 :=1000;
send;
TEHARE T

ERHLE-XKoEHE 7. BE 77.778%
ER LR A4 X 100
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N

sim v == 7/l = &m&
sim.exe D #E/EHE

Maple LI E—7 Y RR—R LT, ARKEMEET,

Y- ¢ R e, Ry
[> restart: with(linalg): : NN——\Y
siki=matrix(3,3,0)-e =vector(3,0): 2
sikii 1, 1] =1: E,
el1] = +el ; — R = R,
sikiiL 2, 1] =-1/r1 ; ) 5
sikiL 2, 2] = +1/r241/r1+1 /3 ;
sikii 2, 3] =-1/r3 ;
sikiL 3, 2] =-1/¢3 ; 0
sikii 3, 3] = +1/r4+1 /3 :
L x=linsolve(siki,e):

AREAEETTDO L,

sri‘rfi‘ 1= 1
e = ef

P

s;k,'?' 1577

Sikiy ~ = 1—+1—+1—
227 27 1 g

v,

s;k,é‘ q = —;

P

kafl 2773

Skl o = 1—+1—
937 o 3
(r2+ rd) ef r2 rdefrZ
| x= [e.’, PPr3+ri i3+ 2rfi+rfird+2rd 2 3+riri3+r2rf+rfrd+ rZr‘.‘J
J—K2&/—K3DMEEMRELET,
[> x2=x[2]:x3=x[3];
_ (r2+rd) ef r2
X2 = R2rd+rfrid+r2ri+rird+r2rd
_ rd el r2
= 2R3+ ririd+r2ri+rird+r2rd

sim.exe |3 Maple & [ARROEHALLEZ LT, HBRICEFELRAL THE TR R LET,

ex-2 Maple (22 —7 > R~—2 F LT, HEREME £, 56 / 271



sim ~==7 /L = &
sim.exe D #/EE

FrLwnElEXE AT LET,
€ R, € R, €;
— . —
I, lys
bl Cl Cz
\1/1’20 \bls()
0]
X ex-3

? /ipart
left[ O]

right ? 2
? rl
1k

left[ 1] right ? /

left[ 2] right ? 3
? r2
1k

left[ 0] right[ parts[ el value[
left[ 0] right[ parts[ cl valuel
left[ 0] right[ parts[ c2 valuel
left[ 1] right[ parts[ ri value[
leftl 2] right[ parts[ r2 value[

ex-3 57 1 271



sim ~==7 /L = &
sim.exe D #/EE

/range
OB TIZCEFBFEAINTHEDOT, ATHEFIR E1 O Zlb &850
J— K2t 3OELMEMRT D,
? /range

ac ANEFTRAIE
fEx ? 1

range F&E#
range F&E#
range F&E#

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

J—FR 2L 3OBELMITEWENEL DI LR > THHEL T, B— 3R 7 4 )LZ DF;
YA END0D,

RHMEH DK E S1%, abs[ 0.9685] THRRINDHMRHETY 7 7 &HiEx T,
EEOEANRKENEAITIE, /dbICE > TF I VETHET S L b TE T,

ex-3 /range 58 / 271



sim v==7 /)L
sim.exe D #/EE

Excel T/ 5 7 &{Ekt % & |
Ex-3 « K& R 4

09 ]f[ (VI 23 (“‘

0.8 | o \]/im
0.7

0.6 0

0.5

0.4

03

0.2

0.1

0 2000 4000 6000 8000 10000

—8—x2 x3

/ac
B 2 1k ICEEL T, C2% 0.02u77b 0.1u T TELEEDLLEED LI
MEFRD,

(AT %

3 ETEVWETH,

WEDEKRHE 0.000000 TY

c2[2e-008
x2

x3 [
c2[4e-008
x2 [

x3 [
c2[6e-008
x2 [
x3 [
c2[8e-008
x2 [
x3 [
c2[1e-007
x2 [

x3 [

?m'ymy

Jjo
1 f[1,000

.9526 j -0.1750
.9161 j -0. 2901

1 f[1,000

.8742 | -0.2469
. 1639 | -0.4389

1 f[1,000

. 1926 | -0.2769
.6025 | -0.5041

1 f[1,000

. 1241 1 -0.279]
.4659 | -0.5138

1 f[1,000

.6719 | -0.2688
. 3606 | -0.4954

oo oo oo oo oo

C2DOFTMENKREXL 2 HIFL, EBENHETSZ LI

X ex-3

lac

mTEET,
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sim.exe D #/EE

wix, 7r v 7 FFeFAT R EAT LET,

® I
R2 Re ; cc
®e+—}
¢C 1000UF
© b 3 TRN
“ O =
24y
el
X ex4
Ny F T 74 V@exd & E1TT 5 &

B? /ipart
left[ 0] right ? 1

FFHIE 7 el
ElEx -

right ? /

right ?
o

2 cC
1000u

right ? /

right ?
? r2
50k
left[ 2] right ? 5
FFAlE ? bl

T ANBEEE/ — FEAALTFEW(ic1:0,1,2 D)
trn2:2,4,5

left[ 2] right ? /
left[ 3] right ? 5

? rc

? 3.8k

left[ 3] right ? /
left[ 4] right ? /
left[ 5] right ? 6
FFRIE ? cc
FT4 oo [FBEICERASNTLET,
RLRFEEERALEIN? (v/n vy

left[ 5] right ? *

ex4

kTP RAZ D — RD AT,
KNZ oA L4@rm2) aer | O%kiT,
R—2ADHE ) — K&E=Z ] ho~

T v H O — RES [ ho~
LT B Ok ) — RS
DEHNATNET

lac
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sim ¥~ == 7/ =l
sim.exe D #/EE

£ET7 0y 7 BRI TOERA,

right[ parts[ el valuel
right[ parts[ ri valuel
rightl parts[ e2 value[
rightl parts[ ce value[
right[ parts[ re valuel

right[ parts[ rl valuel
right[ parts[ cc valuel )
rightl parts[ r2 valuel 5e+004
right[ parts[ bl valuel 0
(@ trn:2, 4,
left[ 3] rightl parts[ rc value[ 3800 |
left[ 5] rightl parts[ cc value[ 0.001 |

/bload
%M@@7ﬁ/7%ﬁ%bbi¢o

oo COCOOOoOOOoO

Ieft[ rightl parts[ el valuel
left[ right[ parts[ rl valuel
left[ right[ parts[ e2 valuel
left[ right[ parts[ ce valuel
left[ rightl parts[ re valuel
left[ right[ parts[ rl value[
left[ rightl parts[ cc value[
left[ rightl parts[ r2 valuel
left[ rightl parts[ ribl valuel
left[ right[ parts[ rc valuel
left[ right[ parts[ rbbl valuel
left[ right[ parts[ cc valuel
left[ rightl parts[ rbbl valuel
left[ right[ parts[ rebl value[
left[ rightl parts[ kbi value[
@ master[rebt 1 left[ 7] right[ 8]

left[ 8] right[ 10] parts[ ebbl valuel

/point
f=0 ([ZRREL T DM L ET, ANEZI el DMEICITERR S, R/ —F5D
JERRRINET, /— K5 E2DYNREOEEICRDH L HICR2 AT L ET,
BIEOELEZHNET,

o COOOCOOCOOCOoOOCOCOOOCOOO

—.

] abs[ 18.8124] argl

[ -30.8431 j -0.8852 ] abs[ 30.8558] arg[ -178. 3561]

IR E2=24 1V $ RERBAOBIEN RSN E LT,
fpoint IZEFRENE R OFHERIZHIMAT 5D T, =0 IZREL THBME-> TSN,
f=0ICRLTREET,

[— e e e e e e e e e e e e e

i

ex4 /bload 61 / 271



sim ~==7 /L = &
sim.exe D #/EE

CCo1G0ouF

= = < TRM

T 4 o
1 - - LA
L R 1 Re = co _::

A

p— A
p—
-
—

/para
I R2=50K T, x5 X E2 D45 L0 EmWEETT, R2E2/NELT5E a7 2ERR
DML T eb N FNADT, /para TR2 % 10k 705 20K O TEL S THET,

r2(1.9e+004 ] [0 ]
x5 [ 11.9125 j O 11.9125]

r2[2e+004 ] f[0
xo [ 12.3639 j O 12. 3639]

R2 % 19k 725 20K OB T2 & THAET,

r2(1.92e+004 ] f[0

x5 [ 12.0053 j O 12.0053]
r2[1.93e+004 1 f[0 ]

x5 [ 12.0512 j 0O 12.0512]

R2=192 K I E L E T,
=0 |TRELTH, HitEESER R LET,

? r2=19. 2k
19,200 5 0

7 =0
030

? /point
f[0 ]
x5 [ 12.0053 j O 1 abs[ 12.0053] argl

INT/ — b5 OEREMERNEIREE 24V O3 IR £ Lz,

ex4 /para 62 / 271



sim ~==7 /L = &
sim.exe D #/EE

Maple %95 1

Z 2T, FIEOREATY 2R L T Maple Zff > TEIROEER 2 KO THET,

]
[ 12.0053 j O ] abs[ 12.0063] argl

BHEAFIOEAEEBRLTTFEL
74 )(conv.coe) F ,Eim C f

? /point

f[0 ]

xb [ 12.0053 j O ] abs[ 12.0053] argl
? /conv

FRBETIOENEZERLTTF =L
Z7A)b(conv.coe) F , @@ C f

? Iren conv. coe ex4dc. coe

HIROBEES ZFET DX, BREITINCEENDIEH s 2 0ITRELET,
F7o, r2=r L LTREDKREIZL TR E,

K3 exadc.mws B T
[> restart: with(linalg)-with(plots): R2z Rz ILIL
el =1; L B
ri = 10000 ; CC 1000
re = 2200 ; o5 K TRN
ce = 0001 ; )
rl = 1000 ; o 4 o
o2 =24 M@ wE wi L s"
cc = 0.001 ; T )l 17 9
rZ2 =r;
rc = 3800 ;
r1bl = 300 ;
rbb1 =01 ;
rebl = 26 ;
kb1 = 320 ;
ebbl =0.7 ;
s=0;
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sim.exe D #E/EHE

> xh=x[5];
x5 = 2738878112 10

:) vn=numer(>5);
:) vd=denom(>5);
:) kn:=coeff(vn,r2,1);

> vn2 =vn/kn;

:) kd:=coeff(vd,r2,1);

> vd?2 =vd /kd;

> val=(kn/kd)*(vn2 /vd2]);

:) de=r —>

ex4

[> siki=matrix(10,10,0):e:=vector(10,0):

-7 1081148117 10

v = 2883357365 10

va'= 1180083061 10

A= 1180083061 10

val = 2508324338

ge = r— 2508524359

sim v ==7 /L

RS

el

e

R2

CCo1000uF

sikil 1, 11=1;

el1] = t+el ;

sikil 2, 1] = —s*cc ;

sikiL 2, 2] = +1/r1+s*cct1/r2+1/r1b1 ;
sikil 2, 3]l =-1/r2;

sikiL 2, 10] = -1/r1b1 ;

sikii 3, 3l =1;

el3] = +e2 ;

sikil 4, 4] = +s*ce+1/re+1/rbbl ;
sikif 4, 7] = -1/rbb1 ;

sikiL 9, 3] = -1/rc;

sikil 5, 5] = +1/rcts*cc+1/rbbl ;
sikiL 9, 6] = —s*cc ;

sikiL 5, 9] = -1/rbb1 ;

sikiL 6, 5] = —s*cc ;

sikil 6, 6] = +1/rl+s*cc ;

sikiL 7, 4] = -1/rbb1 ;

sikiL 7, 7] = +1/rbb1+1 /rebl+kb1#1/rebl ;
sikiL 7, 8] = -1/reb1-kb1#1/rebl ;
sikiL 8, 2] =-1/r1b1 ;

sikiL 8 7] = -1/reb1 ;

sikiL 8, 8] = +1/reb1 ;

sikiL 8, 10] = +1/r1b1 ;

sikiL 9, 5] =-1/rbb1 ;

sikiL 9, 7] = —-kb1#1/reb1 ;

sikiL 9, 8] = +kb1#*1/reb1 ;

sikiL 9, 9] = +1/rbb1 :

sikil 10, 8] = -1 ;

sikil 10, 10] =1 ;

e[10] = +ebb1 ;

x:=linsolve(siki,e);

43

r— 6128104367 10

46

1190085061 10°4

39

34

kn = 2985357365 102

34

r+.1092938420 10

r— 1676836106 10

r+.1082838420 10

a8

39

38

vl = 9899999999 r—5616.195004

vl = 1000000000 r+ 8183876480

9585550888 ~—5616.195004

1.000000000 r+ 9183876480

5859590598

25.08524359+( 9999999999+ r-5616.199004) /(1 000000000+ r+9183 876480);
—5616.185004

~ 1.000000000 r+9183.876480

Maple ZzF|H32% 1
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sim v == 7 /L = &&
sim.exe D #/EE

ZOXIICLT, /J—RxbDEENr #E5E LT, Bdecn L olcRInFE L1,
r2 7 10K 7225 20K £ CTOHEIPHT, xb BNED LIS E2NnE T T7 7 TRLUET,

> plot({de(r), 12}, r=10000 _. 20000):

121
111

101

10000 12000 14000 , 16000 18000 20000

r2=19K 775 19.4K O T x5=12 122 5D T, /T 7 TR L £,

[> plot(fdc(r), 12}, r=19000 .. 19400);
12.15
12.08
12.06
12.04
12.02
121
11.98
11.96
194y
192
19000 18100 igéuo' 19300 19400

(> dc(19200):
12 00515924

R2=19.2K T x5=12 (2725 Z L) 7,
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sim v == 7/ = &&
sim.exe D #/EE

ENRFRFEHZ KD TT T 7 2Bl 5 & BIREOEGUEZ RO D Z A HKRET,

Maple OEFSLFIZ L > T, BIED /) — MEZ EZR T 2 RHUE O Z L TE UL, T
FEHPRRET D2 MENIE | BIEICIRTUES S OV E T,

[ > val;
555595908598 —-5616.195004

I 1.000000000 r+ 9183876480
[ > vn=numer{val):vd =denom(val):
v = 2508524359 r—140883.7201

va' = 1.000000000 r+ 8183876480

2308324338

[ > eq=nH*vd—vn;

| eq = n5(1.000000000 r+9183.876480) — 25 08524359 r+ 140883.7201
[ > fnc=collect(eq, r):

| fre = (1.000000000 #5—2508524359) r+9183 876480 »&+ 140883 7201
[ > ans=solve(fnc=0, r):

10

459193824 109 n&+ 7044186005 10

100000000 10° 85— 2508524358 101©

ans = —2000

[ > subs(n9=1 2,a ns);

19188.80883

FOEAT, nbid/ — N5 OHEEEZFRLET,
subs(n5=12, ans); 1 ans D nb I 12 ZRAL7ZEEOEZZHE L TR L E7,

SO de@iz, ZOMEZRA L THERR L7,

> dc(19188 80883):
12.00000000

ZOE K ans HERET A E, = F 5 OREEA 10 ICEFE LT, T ICHPUE
REELARBT I ENHRET,

> subs(n9=1 0.a ns);
1542716123

ZOEBETIE, BEED ) — NED D T 2@l 2 IPUEZ KO 5 BN HICE O E

L7z, BIBIZ K > TEHA S ICHE 2B TE 2V EE L H Y 7,
ORI, 7772 FH LTS,
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sim ~==7 /L = &
sim.exe D #/EE

el !
= .=
RZZ RS o
il
CCo1noiuF
; TRM
o5 K
I'\..-.J'I
ey -_‘ :Er"
1 = o Rl
Bl m = Re 2 oo
I ) | |

/range T, RROTA »2[EL £,

range &R

range JEE#

range JERE

el[1

f[1,000 ]

xb [ -119.4764 j -2.9742 ] abs[ 119.5135] arg[ -178. 5740]

frange IC K ARZWMY I 2 b—3a Tl /— R 5 OFEIXEREETIEH D £ A,
AINEFIR el DIRIEIZKTT 5/ — R 5 DIRIBOREZEZRLET,

E-T, el=l 72, x5 DEIZZDOEIKDOF A v HFHLET,

lac A~ FTH, FoR SN D EUEIFELIE TiE/e B ZIROIRIEICR T 26%R ) — Fo
K2R LET,

CZFETOVIalb—va UEEICL ST, ol SITRDEY TY,

R2=19.2K |[ZE L T/ — K 5 OEEEMES 2 EIREILE 24V O3 IZgRE T 7,
JAE S 1KHz (281 2 520E 5 OHERE NS L% 119 5T, (MANRKIRT 5,
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sim ~==7 /L = &
sim.exe D #/EE

WiZ, b2V LFELL ZoOREOEMEEZFHRS7-DIZ, simexe TV Il —va Lz
FEROBMEEZOEWREDHA LI E TS,

sim.exe TR 2 h 7 0 PR Z I EOFRFIIIFHITHMAREMEIKIZ K- T, @fE4iT
PL TV eIz, BELITIRRIMRPIGONDILERH D £7,
Bz WC, ZNDNEE RN E D Izl LRI 2 0B H D DT,

Bz, b7 P A% TRN OX—R (Tt RErEE 525 &, N—AERSPINL T, =
Iy FERE AL ZERBIMIVET,

- T, FT7 VA% TRN BDIEFICEMEL TWARRHZIX, =I v ¥ ERIZEL>T/—FR
DEJEPIEDEIZ 72 DT TT,

72, ZOEBEOEIR €213 24V TI NS, a7 FERPLMHKL TS, /— N5 DOEE
B 24V L BTl o7c ) ADEEICRD Z LTS £H A,

) —R2DOBFEEZBASHE-L X1, NI UPRAENEFICEHEL TS LHMTES
— N5 OELEECOHFHEZFTRDMLENH Y £,

ZD7DIT, lpadd 2w RIZL->T/—R1 &/ —RF20/[IZ, i ri=0.1 ZEML
T, /para 2~ R CTel L& T/—R 4 L/ —FN5DBBELLEMER L 7,

right[ parts[ el value[

right[ parts[ rl value[
right[ parts[ e2 valuel
right[ parts[ ce value[
right[ parts[ re value[
right[ parts[ rl value[
right[ parts[ cc value[
right[ 3] parts[ r2 value[
right[ parts[ ribl value[
right[ parts[ rc value[
right[ parts[ rbbil value[
right[ parts[ cc value[
right[ parts[ rbbl valuel

a2

A

<
A
—AN—. A

)

LA -] 2
S .

=l

Ll

2
)

R o

< TRM

G A 0GOuF

orit—g

right[ parts[ rebl value[
1 right[ parts[ kbl value[
@ master[rebt 1 left[ 7] right[ 8]
left[ 8] rightl parts[ ebbl valuel
BAD FFES
mAD/ — FES

left[ 0] right ? /
left[ 1] right ? 2
;

FFHIET ? ri
fElx 2 0.1

o COOOOOCOOOOOOOOoOO0O

leftl 1] right ? *

WY EERRTFORR/ —F

i[1] jL 0] @& [el] B[ j 0]

i[ 3] Jj[ O] &han4a[e2] fE[24 j 0]
i[10] j[ 8] &B&A4 [ebbl1] fiE[0.7 j 0]
4 REFOEHK 3

ﬁ%%@@ﬂ 0
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sim ~==7 /L = &
sim.exe D #/EE

B 28 L72D T, TRN OXR—REEZHEOBIEICRE L TEDRFOTI v X5
JERa L7 XBEABIEETE L LT E LT,

el Z0V D 24VET, 0.IVAT v P CHAELTZ 7 A NMCRET HZ EICLET,
/lauto, /gpos — 300 KA NEHET D, /mk

/auto

/gpos R E R E
MANU ON F£7=1% =&/ =IEDQLAN 1 FIZ. *3 }
Zal—LavTHETEIRA Y
rfﬂ: 5 Lk, &K 300 LITO#F

e A0BuF

300

BEOREL 32 TF w” © =
“Dos =300 IZERELZELI=

W
'T ' l i 'i ‘

T—@774Jlf€'{‘ﬁﬁiﬁ'% ...... /mk F£7=I% /nomk TEIUEZ S
ETHETHE Jdb E£1-1% /val THIUEZ 3
HEAT 170)=E— K auto (BEFYYEZ) TT

/auto E£1=IX /manu TEIUEZ 3
ZH B DRA ~ FEIE 300 TE. .. /gpos TERET 5
"/::.1|/_/EI./[-3'3H’:ZQ ﬁT/ DKIE‘UCIR

45

IOy &EEBRYR MSBHE—F. .. /omode THETD

$3al—3 YL FOHEE /- FEEDHTHET HE—F
/cal THET S

[para — 7 7 A4 exd-tstl AT LT,
el Z# 0V 225 24V T, 0.1V AT v 7 TRHELTY 7 A VIZREET D

para el A5w 7 ? 0.1

HAOEN7=7 7 A4V exd-tstl.d % windows @ [ XAEME| 2 TPHWTC/ —K4& /—FK5
DELEEMRLET,

2241 2IFHET D/ — FOM¥, 241 1FRET DA » L

0 0 [¥/para =~ R CEETHH el DENA OV THDHZ &
1-0.69782 413E 2 — FoES, [OONeRl < D FEE

5 BENISH 513BE / — No& S, DONSIll < D EE

00 WETD /) — RoHkby

0.1 el=0.1V O%5GA PUFRIERIZAR D K3

1-0.598116

525.0129 )= R 4R 5 PADHEICRSTY, J—R5N 24 E2BZ5
00 BEIE, P URZFEEL T IS

0.7
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sim ~==7 /L = &
sim.exe D #/EE

4 PIOOOH

5 23.9998

00

J— REEEZHRTDHE, el BOVILS 0.7V ETIEEEL TV RWnEEB X HND,
0.8 e1=0.8V Ti%, / — N4 RO TMNITEILR DD, RBBD 720
40.0998134

523.831

00

0.9 el=0.9VEL EiZ2 b & BfFL TV 5

40.199518

5 23.6621

00

1

40.299222

5 23.4933

00

1.1

4 0.398926

5 23.3245

00

el 08V ZHiz 5L, NI UIAEZNEMEL TS EEDbNS,
L2xL. el1=0.8V O /) — K 5 OFEF1T 23.831V 72D T, EF e2 & DENHTH
0.169V L2272\ DT, IEFIZENET 5 el OELEIZ 0.9V EEEZ S,

el xS HIZ@m< T2 L, /— FENADMEICELT S,
IERICEET 28MIE,  — N5 02VRREU ELER S,

14.6

4 13.859

5 0.53112
00

14.7

4 13.9587
5 0.362281
00
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sim ~==7 /L = &
sim.exe D #/EE

14.8 el1=14.8V TiZ/ — K523 0.2V BE 2D T, #fEL T\ 5
414.0584

50.193441

00

14.9 el=14.9V LI ETiX, /—F5 R0V I bADMEIZE(LT S
414.1581 N7V RAZREWEL TR & 2

50.0246018

00

15

414.2578

5-0.144238

00

ERMET—Z X0, /— K5 OEEHHFIT, 0.193441V 75 23.6621V 72 L /3o T2,
Wo>T, /— K5 OEMEOH.LEFIL 11.93V LFHR LD,

R2=192 K IZFRE L CEDT / — K 5 OEES 12 VIT@EY - -7 L 52 5,

F72, /— N5 ORKRE(CIEIL 23.47 Vp_p (Z/2D DT, ZIRELEDFNEICHE S 25 &

23.47 = -
ﬁ =83V L9 %G;iﬁéo

el 730.9 ~14.8V £ T&(LT S L, x51223.7 ~02V £ TELT D, H-T. exd DA

OB A 13(0.2-23.7)/(14.8-0.9)=-1.69 & 72 %,
ZOfEE, a7 2P Re & =3 v X BT Re DIt Re/Re=3800/2200=1.72 (Z1/TV >,

ZORIEDORTA B LFE 1195 kD BTV 5,
BRIBREOH 15155 12 DIV BERRHRATIE FORKE ST,

=g s (23.7-0.2) . 30197 _ &
RIEC == = 0197V, FAMETHZ 1000 = 69.6 mV &K HALET,

BT A DD LHIICKRELLLDIE, FEENREL 25 LI v ZWPUTIEFNAHT

BNLTWNAF Y N HDA L E—F AT EAE0I2RY . TP A ZORNEREST
reb1=26 FRE £ TRV T 2D T, 74 7 Relreb1=3800/26=146 |2 < 72 TH 5,
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sim v==7 /)L

sim.exe D #/EE

frange CJEH L 1KHz DR D / — REIEZ#ERT 5,

range [& i3
range &K%

range [EE#K

x4
X9

range [&KEK _
range J&iKER P Ln
range J& K3 v T QO w3 w3 o2

1101

0

50

00

10

5 44.3041
00

20

5 74.5636
00

30
591.7421
00

40
5101.304
00

ex4

[6.147477e-004 j -0.0245
[ -119.4764 j -2.9742

1 j 5.045887e-004] abs[
1 abs[
1 abs[

1] argl 0.0289]
0.0245] arg[ -88.5626]
119.5135] argl -178.5740]

RIEEBITIZIZELE AL OV IZ/ > TWAD T LR D,

"0 —

G 100oufF

= < TRM

@

FAT D/ — M1 FET LR ML 101

f=0 Hz el IFEF 1V
x5=0 V ERES: L NG AN N DR G AYS)
f=10 Hz el 13AZHE 10 Hz 4R 1

x5=44.3041 7 A 1% 44.3041 1%

=20 Hz

x5=74.5636 JEREBNEL 72D &7 A U REZRIZHEINT 5

x5 DEUEIIAZTAE 5 DE[-17.12 § -40.86] 72 & OHEHESMEF STV D,
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sim.exe D #/EE

300 =300 Hz
5 119.136 x5=119.136
00

990
5119.513
00

1000
5119.513
00

sim v==7 /)L

300Hz NLTH A RN KBS 7o 7=

T —F AT T DRETIE, val IC & > TR S OMRMEZFHE LY | /db Ick > TEZD
TUVUEZ R T D TIEEBRSLER DD £,

ex4
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sim ~==7 /L = &&
sim.exe O /EHE

B ERE 2T o VUMETCTHERE LT — 2 2~ T, exd O A L OJEWEERMEE 77 7
ILE LT,

1101
0

5 -1.#INF TV ERT D L x5=0 RO TEHEARGEL 220 £
00

10

5 32.9289 x5 32.9289 db

00

90
541.2266
00

100
541.2864

exd B U

a5

10

—— 71> —e—3db

oy AT REERED 26Hz DA XA T 4 VAR A R L TV ET,
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sim.exe D #/EE

Maple ZFIFH9 5 2

sim v ==7 /L

RS

PEAE L TdH D exdde.coe ZfEf LT, Maple Z{fi> CARDT A HHFE L ET,
ZiE, EEE DO ATNE SR el LIS DT~ TOMILESE

By Ial—ar® 7o

PR & RSEREPRIR Z 0 1ZERE L T, s—IZ1th—V—Ln=3mHWZk

n exdac.mws

Warning, new definition for norm
LWarning, new definition for trace

> el =1 ;

r1 == 10000 ;
re = 2200 ;
ce = 0001 ;
rl == 1000 ;
e?2 =0 ;

cc = 0001 ;
r2 == 19200 ;
rc == 3800 ;
ribl =300 ;
rbb1 =01 ;
rebl = 26 ;
kb1 =50 ;
ebbl =0 ;

r > s=I¥2#*pi*fpi=3.141592;

ex4

[> restart: with(linalg)-with(plots)-

HRELET,
=
R § R ce
B F—
CCo1000uF
TRM
oy
ben] ]
= EL
gl 6]9 E“’I% Re Lo %
. . .

s=21n ¥
T = 3.141592

[ > siki=matrix{(10,10,0)-e:=vector(10,0):

sikil 1, 11=1;

el1] = +et ;

sikiL 2, 1] = —s*cc ;

sikiL 2, 2] = +1/r1+s*¥cc+1/r2+1/ribl ;

sikiL 2, 3] =-1/r2 ;

sikil 2. 10] = -1/r1b1 ;

sikiL 3, 3] =1;

el3 | = +e2 ;

sikiL 4, 4] = +s¥ce+1/ret+1/rbb1 ;

sikiL 4, 7] = -1/rbbi

sikiL 5, 31 =-1/rc;

sikil 5, 9] = +1/rcts*ccH /rbbl ;

sikiL 9, 6] = —s*cc ;

sikiL 9, 9. :—1/rbh1

sikiL 6, 5] = —s¥*cc ;

sikiL 6, 6] = +1/rHs*cc

sikiL 7, 4] =-1/rbb1 ;

sikiL 7, 7] = +1/rbb1+1/reb1+kb1#*1/reb1 ;

sikiL 7, 8] = —1/reb1-kb1#1/reb1 ;

sikiL 8, 2] =-1/r1b1 ;

sikiL 8, 7] = -1/reb1 ;

sikiL 8, 8] = +1/rebl ;

sikiL 8, 10] = +1/r1b1 ;

sikiL 9, 5] = -1/rbb1 ;

sikiL 9, 7] = —kb1#*1/rebl :

sikiL 9, 8] = +kb1#*1/rebl ;

sikiL 9, 9] = +1/rbb1 ;

sikil 10, 8] = -1 ;

sikil 10, 10] = 1 ;

e[10] = +ebb1 ;

_lll"lsol\‘e(SIkl e)

Maple ZFIH7T 25 2
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sim v==7 /b R =
sim.exe D #E/EHE

[ > x5=x[5].g=x[5]/el;
2= —4195502136 1029 (

(62500, 7+392699. A #( 1570796000 107

i) J6

£— 1136370000 106 .'))/(

(—1099584229 10 £+ 1745632820 1077 £)

9

— 4380176028 10

(—411187500 10° 7+ 1240104172 10'1 )

:> gn:=numer(g);
£ =
— 4195502136 1027 (—62500. 7+392699. A £( 1570796000 1017

> kn0:=-.4195502136e25; gn1:=(-62500 *[+392699 *f); gn2 =f;
gn3:=(.1570796000e17+f.1136370000e16+I) ;

An@G = -4193302136 10
&ni = —62500. £+392699.
en2=f

17 #_ 1138370000 1019 ¢

#— 1136370000 1019 4)

23

] &d = 1570796000 10
[ > kn1:=coeff(gn1.f1);

] Arf = 3926099,
[ > kn3:=coeff(gn3 f,1);

knd = 1570796000 1017

"> kn:=knO*kn1#*kn3:

kn = - 2587085569 10

B gn12:=gn1/kn1;
] enfZ=-1581549762 f+ 5955995555 F
[ > gn32:=gn3/kn3;

£nd2 = 1000000000 #— 07234357612 1

[ > gd:-=denom(g);

g = (—1009584229 1097

36

— 4380176029 10°6 1 £+ 1745632820 10°° £)

| (—411187500 10° 7+ 1240104172 1011 A
> gd1:=—411187500 #1+.1240104172e11+f;

gof = —411187500 10° 7+ 1240104172 101!

> kd1=coeff(gd1,f1):

f‘

_ kdf = 1240104172 10"
> gd2:=—.1099584229035- 438017602936 +1++.174563282935+f°2;

_ £02 = —1099584229 10°° — 4380176029 1090 7 £+ 1745632829 10%9 £
> kd2:=coeff(gd2,f,1)/1;

ka2 = - 4380176029 1079
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sim v==7 /b R =
sim.exe D #E/EHE

(> gd12:=gd1/kd1;

I 2012 = —03315749671 f+ 1000000000 #

(> pd22:=pd2/kd2;

I 2922 = 02510365386 + 0099999999 7 F— 03085302813 A

(> gain=(kn/kd1/kd2)*((gn12+gn2+gn32)/(gd12+gd22));

gain = 4764461214 ((-1591549762 7+ 9999990999 A F(1.000000000 F- 07234357612 1)
)/(

| (-03315749671 £+ 1.000000000 A ( 02510365386 + 9999990999 7 F— 03985302813 #))
(> gn=4764461214%sqrt{((.1591549762) "2+ 2 )+f 2+(f 2+( 7234357612e-1)"2));

i &n = 4764461214 J (02533030645 + #) # (# + 005233593008 )
> g.;j:sqrt(((.aaiﬁugﬁne—1)“2+f"2)*((.2510365386e—1—.3985302913e—1*f"2)“2+f”
2 -

»

2
I &= 4/ (001099419588 + £ ) (( 02510365386 — 03986302013 £) + )
[> g=gn/gd;

q”( 02533030645 + £) # (£ + 005233593006

£=4764461214

A
_ J( 001099419588 + ) (( 02510365386 — 03985302013 £) + £)
[>» ac=f—>
4764461214%sqrt(( 2533030645e—1+f"2)+f 2#(f*2+ 5233593006e—2)) /(sqrt(( 1099
419588e—2+f"2)+(( 2510365386e—1-.3985302913e—1+f"2)"2+1"2)));

ac =

J (02530000845 + ) # (£ + 005233503008)
£ 4764461214

2
) /\/ (001009419588 + #) (( 02510365386 — 03985302013 £) + £)

[ > semilogplot([2l0*|og1 0(ac(f)), 20*logl o(a;:(wooo))—a}. =1 .. 1000);_
424
40
381
361
34
32
30
281
.25' L
244
221
207
181
161
1414

1. Le2 i Le3 Led

f=10kHz O %7 A 1%, 41.55dB T. f=25Hz Tl 3dB &< &2V £,

[ > 20*log10(ac(10000));
4155102190

-:> 20%log10(ac(25));

34852828880

ex4 Maple ZFIH7T 25 2 77 1 271



sim ~==7 /L = &
sim.exe D #/EE

B IOV E RSO RS -FET - IC 2 EQEHMEEE

lex-5] ODWRD TH > TNTF—8277 A /VONE] (icl.cir & bpf2.cir) & [Sim.exe T
T HEESLE LT L ChHD 7 ey 7 FE T (M7 YA X trn.cir, trn2.cir,
trp.cir, trp2.cir & fetd.cir, fetdp.cir, fete.cir, fetep.cir DZEfiAIEE) 2SR L T2 &V,

B 71 7 OFEICHOWTIE THEKS I 2 b—3 g v pdf] OI7] BIROTa v 7 EHE
(p40 775 p46) =B L TL 7230,

[El¥E 2 A3 25812

ic Z A1+ BT

FTHDOAIT, b 1T TTry 7 FFOEFEFA R E)EATTLTHE,
ic D&4HE] (icl) Tam)

J—F&EE 0 ho~)

<A F R O D ) — REFQ) [~

7T A DR D ) — REFO0) [hr~)

s OB D ) — REF(3)

DEATNET,

N7V AK « FET#%#ANT HHT
$¥%®ﬂﬁﬁ\mjmef7n/7f¥@$ﬁﬁkk%ﬂﬂbfﬂ%
NF7 oA E4(rm2) Tarr | Ok

N—2Z (=) OER /) — & [~

TIvH (Y—R) O — &S T~

av sy (RuA ) OB — NE5

DEIATNET,

ZOMDT Ay 7 FTE AT DR
$¥%®ﬂﬁﬁ\mjmef7n/7f¥@$ﬁﬁkk%ﬂﬂbfﬂ%
#TF40bpf2 72 8) Tanr | O%iC,

FA- DI ) — RO D ) — FEE [~

AN ) — R OEETE TR0 IR L ET,

BB O, — i T~ I3ARETT,

X ex4 7T ay 7 b hF 2% « FET - IC 72 ¥ O%Am A1 1% 78 1 271



sim ~==7 /L = &
sim.exe D #/EE

BEIOYIDT—2 774 ILVEERT HIZIE
T —H 2 NS L ThD, Isave 2~ R TCTTZ 7 A NELEANSI LT, A — K& AT
L TIRIET % & name.cir 7 7 A LSRR E T,

Bl 21X, ex- 1 DEIEEZ T v 7 L LTRIFT D725, @ex]l TAStk/save #FEITLET,

1 BONYFI7A) exl.sb 28T LET.

? /dpart

left[ 0] rightl 1] parts[ el ] valuel
left[ O] right[ 2] parts[ r2 1 value[
left[ 1] rightl 2] parts[ rl ] valuel
=xAD ZFES -3

mAD/ —FES =2

T74IL&IE 2 ex]
NER/— bk (1,2,3 O%RID)
0,12

ex1l.cir DNE

@ex1:0,1,2

2 ) — FESORREZERT
0l@e@el@010@

l2@r@r2@020@

l12@r@ri@010@

7 vy 7 2 e LCRIET 2561203, BIREZEY BRWZIE ) BRI LT v E B
wi¢®T\iT%&Tﬁ@@ﬁ%#%bf\%ﬁ?ﬂiﬁwk%mi#o
1195, 01@e@el@010@ DITHEEDFRW=ZRIE T 1 v 7 el.cir IX,

@ex1:0,1,2

2
02@r@r2@020@
l12@r@ri@010@

el.cir #/load L CH %,

? /dpart
left[ 0] rightl 2] parts[ r2
left[ 1] rlcht[ 2] parts[ ri 1 valuel

2

X ex4 BT vy 7 DT —HX 7 7 A )VELEKRT HI2iX 79 1 271



sim v==7 /)L

sim.exe D #/EE

WiE, AT T e ETRIEME AT LET,

C1 N
i
R1 R2
D f“'/\r—@‘ AN —— (D
e
B V\Lx

el Q}) +/\/T/1C1
I—q

v

ex5
@exb ZFATLET,
/ipart
leftl 0] right ? 1
? el
1
right ? /
right ? 2

? rl
1k

leftl 11 right ? /

left[ 2] right ? 3
FF4lE 7 bl

F7AIINBEER/ —FEZAALTTFEL(ic1:0,1,2 D#RIT)

ic1:0,2,0,3

left[ 2] right ? 3
=FAIE 7 r2
Elx 7 10k

left[ 2] right ? 3
= FalE
ElX 7

left[ 2] right ? %
5%#'?&;{???0)?%&/ —FK

= :t-
a'ﬁ_l.';'.uu.:ﬁi?@ﬁﬂ 0
YIal—iavIiiBitd ®R/—FERERR

-1 B CDFEF) ?

&/ —F&ES (O £T, 7
ioﬂé ELFEITH (v/n)

7
REEDOTO VI HEH
bname b1 sfnc ic1:0,

5
)

2

exh

ic DA
ic D41 (icl)

R=g=3Vg
J—REE 0 T~
~ A F At OB D /
— REFQ) [Ho~)
7T A ORI ) —
REFO0) B~
H s OB /) — K
F5(3)

DEINATNET,

(Yo FNF—ET7 ()L
O] & TEEUEE S D%
a7 & 2 e

PRI TR S 2 L—
av] D

(7] RO T v v 7 EH
(p40 75 p46) &5 R
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sim ~==7 /L = &
sim.exe D #/EE

RIFRO 7 10 7 93 £9, Mbload ZFATL Th b, ¥Ialb—ar LTSN,

? /dpart
left[ 0] rightl parts[ el 1 valuel
left[ 0] rightl parts[ vibi ] valuel

@ master[ribl 1 left[ 2] right[ O]

left[ 1] right[ parts[ ri valuel
left[ 2] right[ parts[ ribi valuel
left[ 2] right[ parts[ cl valuel
left[ 2] right[ 3] parts[ r2 valuel

ZOEE G m— AT 4 V2R AR LET, frange 2o THERR L TS 7230,
rl, r2, c1 DA% & X TeRE O JARBRED LA E BTN TIEE U,

WRITRT Ny FT7 7 A 0T K exb OREXZ AT LHETENNyF 7 7 A /Vilidx L
T, T A B EFESTED T 7 A NI AL kN Elwait ZEBMLEEOTT,

7 7 A V4% exb.sb
lels 15
%I ex5 T R1 R

% Z D> u L

| HEEREEEANCES @ . Sy * @
wait

/cmode
_"‘“a\l‘
% —

lipart H.-":'_
1 ol V™
el ,q\) ;M/T 101

1
/ 0
2

rl

1k

/

3

bl
1¢1:0,2,0,3
3

r2
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sim ~==7 /L = &
sim.exe D #/EE

10k

cl
0.1u

I IE R Z R L E T,

! /dpart

left[ O] right[ parts[ el value[ 1 ]
leftl 0] right[ parts[ vibi valuel 1e+006 |
@ master[ribl 1 leftl 2] right[ 0]

left[ 1] right[ parts[ rl value[ 1000 |

left[ 2] right[ parts[ ribl value[ 1e+006 |
left[ 2] right[ parts[ cl valuel 1e-007 |
left[ 2] rightl parts[ r2 valuel 1e+004 |
=KD FFES
mAD/—FES

sim.exe TlX, X7 v T o =MIEKIIART 7 OEREZATI LS ThHyIalb—
varnTEET,

sim.exe OEEAEE L D dcl.cir (TEMER Z ST 2 LE N 7200 T, ERAE 2R & LT
EZLTHINLTT,

LU, IREERAL O trn.cir 7e EIXEER Z S 20808 H 5O T, [RIEICEPRZBN L

RIFIER Y FE A

LA ET, sim.exe @RI E/ERE 1D Y T,
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sim ¥v—== 7/l =i
Yo INT =T 7 A IVONE

YoITLT—2I71ILORE

icl. cir: sim. exe CHEATS, BEELT L TOTrYIRF
0FX7 o R, 1IF~=AFAARN, 21377 AATI, 31T ) — RKE&FbT

@icl:0,1,2,3

3

03 @ @l @l 0 100000 0 @
12@ @rl @ 0 1000000 0 @

fne
D @
R1 vawm)
I
% ThMeg 100000

2 e
2 IC1

0 0

icl. cir DA — B X C D FKFLIE

bpfll.cir: i c 1 ZEHLTIER L, 1RV RRXRT7 4 V2 —DT vy 7RE
077K, 1LIZEFDOAN, 413D/ —RREFERDT,
Ty HBFELTERZLTHLIDOT, ANMMEEDOBERITE A TR,

@bpf11:0, 1,4

4

02@ @rlb@ 0 357.48 0 @
03@@l1e 1 0 0 @icl:0,3,0,4
1 2@ @rla@ 0 81215 0 @
23@ @ @ 0 1.674e-08 0 @

24 @ @ @ 0 1.674e-08 0 @
34@ @r2@ 0 280968 0 @

fne

exb 83 /
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sim v==7 /)L
Y TNT =T 7 A IVDONE

Band FPass 1
CT = Wag O
F1 R3
D —W I )
@)T éé )] ¥
D

‘.V,r'__
R2 4 IC1

Vg O

0 0

IR RIRAT 4 NEDERE /2D, 1R RRAT ¢V Z A bpfll. cir

bpf2.cir: bp f 1 1 ZFEHLTIER LI, 2RV RRXRT7 4NV H—DFRy FY R b
Ty 7 HFEFELLUTERIN, bpfll.cir 2 2FEHA L TR LTZ 2RO K2R

T4 NE DN, 0177 R LIHMEFOAT, 3IFHIO/ — FaRbT,

ERFEER el N/ —FK1& /) —FROIZEmISNLTW5,

@bpf2:0, 1,3

3

01@ @1@ 0 1 0 @

02@ @1 @ 1 0 0 @bpfll:0,1,2
03@ @2@ 2 0 0 @bpfll:0,2,3

fne

E{D—
e

J7 bl:bplll Jﬁ bZ:bpfll
1]

2 RN RS2 74 LA bpfl cir EIEEE

exh
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sim v == 7/ —iH EmE
Yo INT =T 7 A IVONE

bpf4.cir: bp f 1 1 ZEMLUTER L, 4RV RRXAT7 4V E—DFy FY R b
Ty s HEFLE LTERBSN, bpfll.cir 2 4 L TER L7 4 RO RS
T4 NZDE, 01X7 T R, LIHMEEOAT, 510, — KERDT,
FEEIHELER el 8/ — K1 &/ — ROIZHEFRINL TN D,

@bpf4:0, 1,5

5

01 @ @1@010@

02@ @1 @100 @pfl1:0,1,2
03@ @2@200 @pfll:0,2,3
04 @ @3 @300 @pfll:0,3,4
05@ @4 @400 @pfl1:0,4,5

fne

@ . . ey R
st ] . e _ o o = ®
’7 »""JJJ‘TH “bpfil ’7 ,,r"""] b2 bpfll ‘,.,--":’I bZ:bpfll J.-""" [h-i:hpfll
] . . . .
4N FIR T A LA bpfd. cir DEEE
NYFIFZFANDYUTIL

batl. sb, bat2. sb, bat3. sblIXvF77A41LD

P TINNTHDL, TNHIE, s im. exeD#a~vy FTELGNTZNNYTF
Tr7ANETT 4 ZEFHLT, a A EfMILEY, /waitavwr N
ZEMLIEHDTH D,

batl. sb:

% NyFTr AWML DLEBFETOT AR

% 2WDI/IN RIRAT 4 )V H—D[aIEET — 4 bpf2
% EFAHAIAAT, FEHFEETIZ load K TH# bload
% TR L T, BEKI R F2RTT D,

/load

N FT7ANDY LTI 85 / 271



sim v==7 /)L

Yo INT =T 7 A IVONE

% [FIET—2DT7 7 AN
bpf2
% Fox/— FEEELRW

% R L 720

% R L 720

% FREEDT=DIZ bload #FEITTH
/bload
% Fom/— FfEELRN

% ¥y oXUH cb2 DIEEEETH
cb2=1.514e-8

% MY A MEFRRLT, F—AIFD
/dpart

/wait

% WRONyFT77ANEETLT, F—ANFD

@bat2
/wait

bat2. sb:
% N FT 7 A)4 bat?

% TR/ — FEEELT, BEBEHELZFETS

%

% For/— REFRE
/disp

3

% JERERAFE LT, T—% 7 7 AL bpf2b B1ED

% T—Fztvh
/smode
/range
bpf2b

Ny FT7ANDY T )v
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sim v == 7/ —iH EmE
Yo INT =T 7 A IVONE

% ANEEIA LE

el

1

% IRAREREE. mE AR, BT v T
500

1500

50

% F—ANFFH

/wait

b RONYFT7ANERITTD
@bat3

% F—AJFFH bat2 T

/wait

bat3. sb:

% NvF 77 AN4E batl

% bpf2 OEGHATINE T 5
/save

bpf2-b

0,1,3

% BREATHN R 195

/conv

% WO OHWE AT S

f

% 7 7 ANVE%E bpf2. coe I(ZEFE TS
I del bpf2. coe

| ren conv. coe bpf2. coe

bpf2 DTS (/save TYEDLILTZ bpf2-b. cir OHNE)
@bpf2-b:0,1,3

7

01 @ @1 @010@

02 @ @bl @100 @pfll:0,1,2

0 2 @v @vlblbl @rlblbl 0 1e+006 0 @

03 @ @2 @200 @pfll:0,2,3
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sim v == 7/ —iH EmE
Yo INT =T 7 A IVONE

0 3 @ @viblb2 @rlblb2 0 1e+006 0 @
4 @r @rlbbl @ 0 357.48 0 @

5 @ @lbl @ 3 0 0 @icl:0,5,0,2
@r @rlbb2 @ 0 357.48 0 @

@k @1b2 @ 4 0 0 @icl:0,7,0,3
@r @rlabl @ 0 81215 0 @

@r @rlab2 @ 0 81215 0 @

@c @cbl @ 0 1.674e-008 0 @

@c @cbl @ 0 1.674e-008 0 @

@r @rlblbl @ O 1et+006 0 @

@r @r2bl @ 0 280968 0 @

@c @ch2 @ 0 1.514e-008 0 @

@c @ch2 @ 0 1.514e-008 0 @

@r @rlblb2 @ 0 1e+006 0 @

@r @r2b2 @ 0 280968 0 @

~N 9 o O 01 O xRN RO O O O
W O N W N O O N RN o

fne

bpf2 DAZEATH (/conv TIESILTZ bpf2.coe DAHNER)
restart: with(linalg):

siki:=matrix(7,7,0) ie:=vector(7,0):

siki[ 1, 1] :=1;

el[l] = +el ;

siki[ 2, 2] :=1;

siki[ 2, 5] := -vlblbl ;

siki[ 3, 3] :=1;

siki[ 3, 7] := -vlblb2 ;

siki[ 4, 1] := -1/rlabl ;

siki[ 4, 2] := -s*cbl ;

siki[ 4, 4] := +1/rlbbl+1/rlabl+s*cbl+s*cbl ;
siki[ 4, 5] := -s*cbl ;

siki[ 5, 2] := -1/r2bl ;

siki[ 5, 4] := -s*cbl ;

siki[ 5, 5] := +s*kcbl+1/rlblbl+1/r2bl ;

siki[ 6, 2] := -1/rlab2 ;

siki[ 6, 3] := -s*kch2 ;

siki[ 6, 6] := +1/rlbb2+1/rlab2+s*ch2+s*cb2 ;
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sim v == 7/ —iH EmE
Yo INT =T 7 A IVONE

siki[ 6, 7] := —s*cb2 ;
siki[ 7, 3] :=-1/r2b2 ;
siki[ 7, 6] := —s*%cb2 ;
siki[ 7, 7] := +skcb2+1/r1blb2+1/r2b2 ;

x:=linsolve (siki, e) ;

el =1

rlbbl := 357.48 ;
rlabl := 81215 ;
cbl = 1.674e-008 ;
r2bl := 280968 ;
rlbb2 1= 357.48 ;
rlab2 := 81215 ;
cb2 = 1.514e-008 ;
r2b2 = 280968 ;

vlblbl := 1e+006 ;
rlblbl := 1e+006 ;
vlblb2 := 1e+006 ;
rlblb2 := 1e+006 ;

x3 = -0.0216264 ;

;end;

TEHIET
ER Lo 20, % 40.816 %
R LRV A X 360

FROBREATIOT —F %

restart: with(linalg):7>% x:=linsolve(siki,e);
DATE CTHEEGULBE Y 7 | Maple (2 A ) L CEATT UL
B AR RE PO F F TS Z ERHRkET,
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sim v == 7/ —iH EmE
Yo INT =T 7 A IVONE

@batl Z#FIT LT, Bl SN @EEE D 7 7 4 v bpf2b.d ZBIW T, Excel T/ 7 7%
YERE L £,

bpf2b.d DNE
121

500

3 —43.4018
00

550

3 —40. 4768
00

600

3 —37. 4586
00

650

3 —34. 2651
00

700

3 —30. 7908
00

750

3 —26. 8835
00

800

3 —22.2964
00

850

3 —16.5752
00

900

3 —8.81776
00

950

3 —0.0784636
00

1000
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Yo INT =T 7 A IVONE

3 —0.00152308
00

1050

3 0.0692258
00

1100

3 —7.20044
00

1150

3 —13.9236
00

1200

3 —18.7066
00

1250

3 —22.3415
00

1300

3 —2b. 2565
00

1350

3 —27.6829
00

1400

3 —29.7572
00

1450

3 —31. 5666
00

1500

3 —33.1698
00

sim v==7 /)L
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sim v == 7/l = oEE
YU TINT—H T 7 A ILDONE

[ISIRTAN

Excel T 7 7 %1ERkT 5 &,

QRINY R/RR T 4 ILK

1150 1250 1350

1450

JEBEDS 950Hz 726 1050Hz DI F13Z D E A SN DA, LSO EEDIE 513 ExR
REhbFtEZ R L T D,
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sim v == 7 /L = &

T LaK

H > J)LERE

sl.sb, s2.sb REDNNYF T 7 A NEFETTLHE, HEEZRFTHEOICEDLHIC=
<~ REAHATERVONEMD Z LR ET,
Ny FT7ANEFATT DL, FEBRN s1-1.dREDT 7 A L& L TIRIEFSIVET,
NGV ORAZ R L ERORIEERCY IV EREER L TH Y £
BTOYF U IVEKIL, FEY 2 RO TIE RNy F 77 A VDB THERF L TH Y £,
T, RErOKE AT v ST LI EDavy REED L DI AT IR O E A Rk
DL RT T DT,

| TRC
Rb 10k
100k
CC 100U
Y]
|| —» g ;
CC 100u it ® ®
O
F o) .
b1drn C> o7
® — 12V
1 Re <1k § RL
€ 10k
| L L

| Fe
Rb 10k
10k
CC 100U
| &
ce 100U e © ®
O =2,
b1:trn T 5
® 0k
1 Re <1k gf RL
& 10k
o .

s2.sb T&Et 9 5 EIKE

sl.sb TE%Etd 5 [EIKX 93 / 271



sim v==7 /)L

T LaK

e ‘i’eﬂ Tk
20¥ i Y

X s3.sb THREHT HEIEK
Yo JILEEROBERA

1, B 7 VElEo 1 & 2130 v X EHOBIERE TH 5, Vo 7 VEKO 31T

T vHFRn Y OIERETH D,

2O%y7wE%®1&2@mﬁﬁﬁ

o EEEED ) — F40ESEZEBREE (12V) OFH506VICT D,

20Hﬁ@1KHzf®&4/%—1o%tﬁéo

3, a7 XWPLEAMIEIUIL1I OK ET 5,

4, o7V 7arF o1 00uF ET5,

WoT, LD BEAENT HT-OICEFEAREREZTIIRbERe D 2FELE 25,
2T, RblIZEWREMESZIRETDHAELTHY, ReldFA v 2RETHHEF
ThsbH, L., ZNUSIIHAEICEHETFOREL 5 2 50O THBIZAICHEEZT2 9

VEND D,
ZITIE, ¥T2, OF A O EEZERDTZD

FALOMERIZIZ, a~v2 K Sac AT,

ANEBRIZ el Thv, fHIFT 1 &E
Tl EEHHFETLIT Re ThH. BAKMEIT

s3.sb Tn} n+‘ﬂ—é Elnt&.

100\%%E@
A7 7L 100 CHEETHIECIalbL—TarNBBINS,

IZR e ZZ{LEHTH A )
—10L7225Re ZHIFINLIADTND, ZOK, a~2 FI7A b
f=1000 &EANLTHAEEDOREEZITR>TWVD,

Fio, AEAERERRTDH — NIZ4 2HEL TS,

1000,
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sim v == 7 /L = &

T LaK

NyF 77 AL @sl.sb ZFITLET,

[F— ANFFH 2 ) T, BHfZ A7 v—/L$ 5 EERT—ZDOAEHZMHERT L2 &AM
KET, MRLH, TF—ANFHH 2] T [Enter] ZANLET,
FoRINHMEZFGAT S [Enter] Z AT LT, E~EATFIN,
NS S5 GRS RITR O T,

AINAIE 7 sl-l
? el

ac re E%i&ﬁﬁ 27100
ac re e E ? %000 .
ac re A7 7 7100 -

i 1-[Om <::) ¥

12v

1 f[1,000 ]
49.3282 j -0.0046 ] abs[ 49.3282] arg[ —179.9947] 10k
1 f[1,000 1
. 1082 j -3.702932e-004] abs[  24.7082] arg[ -179.9991]
1 f[1,000

]
.4820 j 1.845695e-004] abs[  16.4820] arg[ 179.9994]

1 f[1,000 ]

.3?52 % 3. 0050376 004] abs[  12.3652] argl 179.9986]

.8?39 % 3 18274]6 004] abs[ 9.8939] arg[ 179.9982]

T4

. 2459 j 3.085]598*004] LI .2459] argl 179.9979]
1 f[1, 000

.0685 j 2.909557e-004] abs| .0685] arg[ 179.9976]
1 f[1,000 ]

1853 j 2.719908e-004] abs| .1853] argl 179.9975]
1 f[1, 000

.4984fj]2088805187004] EL .4984] argl[ 179.9974]

1 f, ]
4.9487 j 2.370918e-004] abs| .9487] argl 179.9973]

VEBTADOIT —49. 3281 DOMETHD,
. —10 ITHRAFITFESLEER Re 2T LThBD,

EEZZELSELRFAIE 7 re
ac re mIE{E ? 400
ac re BaiE ? 500
ac re AT7v 7 ? 10

0
1 f[1,000 ]
=117 3?52 % 3. 0050376]004] abs[  12.3652] arg[ 179.9986]
0?38 i3 0475]8e5004] abs[  12.0638] arg[ 179.9986]

f[1, 000
.7}68 % 3. 0826036]004] abs[ . 17681 argl 179.9985]

.5032 | 3.111173e-004] abs[ .5032] arg[ 179.9985]
1 f[1,000 ]
.2?20 % 3. 13400061004] abs[ .2420]1 arg[ 179.9984]

-10. 9?23f%]3068175365004] abs[ .9923] arg[ 179.9984]
-10.7536 j 3.165023e-004] abs[ .7536] arg[ 179.9983]
1 f[1,000 ]
-10.5249 j 3.174327e-004] abs[ .5249] arg[ 179.9983]
1 f[1,000 ]
-10.3058 j 3.180122e-004] abs[ .3058] arg[ 179.9982]
f[1,000 ]
-10. 0957 j 3.182807e-004] abs[ .0957] arg[ 179.9982]
1 f[1,000 ]
9.8939 j 3.182741e-004] abs[ 9.8939] arg[ 179.9982]
B? t'd&éz?" re=490 & LT, RICERSESEZRET S
‘6vtﬁé$?hrbi&i?é
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sim v == 7 /L = &

T LaK

BOEZRENRE LTe D, I OFR A LE L ET,

B? re=490
490 j 0

B? /dpart

left[ right[ parts[ el value[
left[ right[ parts[ re value[
left[ right[ parts[ e2 value[
left[ right[ parts[ rl value[
left[ right[ parts[ cc value[
left[ right[ parts[ rb value[
left[ right[ parts[ ribl value[
left[ right[ parts[ rbbil value[
left[ right[ parts[ rc value[
left[ right[ parts[ cc value[
left[ right[ parts[ rbbl value[
left[ right[ parts[ rebl value[
left[ right[ parts[ kbl value[
@ master[rebl 1 leftl 7] right[ 8]
left[ 8] right[ 101 parts[ ebbl value[

J
]
]
]
J
]
]
J
]
]
]
J
J

(= [=lalaelaelelelelelslale]le

{ S

Fo. EREMESOWREICBWNCIZa~vr N Spara HEHALT, HF4L
RbZZE(LESEDN, 0L EIIEBROMNEOCETNHKLTZT 6 123<
Rb #EIZLitb, /para ZEATIHEHCZ. =0 EtRETHE
HbIEETRERTH D,
B? /para
T—RIFAILEIE ? s1-3
EELZILSEHRFRIET 72
para rb =IE{E ? 10k
para rb Ex&fE ? 100k

abs [ .5123] 180]

abs[ .9670] 180]

abs[ . 3490] 180]

abs[ .3370] 180]

abs[ . 5427] 180]

abs[ 92.0847] 180]

abs[  83.3766] argl 180]

abs[ 76.0131] argl 180]

abs[ 69.7051] argl 180]

abs[  64.2408] argl 180]
 RAFTRGEDT rb 2 ITKELLTHAND

)
XMDEBERBEDNEILEsT-4. dICHAT S
F—ANFL?
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sim ¥v== 7/l =7 oEE

VAV

T—RITAIILAIE ? s1-65

ﬁ&ﬁm&@%%%%m ? rb
para rb =IEfE ?
para rb H&fE ? 2m

) e?
= 12y

.88e+006 1 [0

[ 6.0018 j O

.89e+006 1 f[0

6.1223 j 0

1 f[o

6.1524 j 0
rb=1.85M LRET S

—ANFEE?

sl.sb #5795 &,
1. EREMEASIZRb=1.85MIZ L > T6 VIZRY .,
2. T A X Re=495 A— L2 X~ T, —10R[ELERD I ENDID,

9.
9.
9.
5.
9.
9.
6.
6.
6.
6.
6.
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sim v == 7 /L = &

T LaK

FIARIZL T, Ny TF 774 s2.sb BFETTH L,
ac ADEBRAIFX 2

Rb 10k
1'15’&*&?&%375?%[1 ? 10k o 1000
ac re mIE{E ? o)
ac re BS{E ? 1000 cC 100u - R
ac re 7w 7 ? 100 O L
el [l io lo " (e
re (100 1" £[1,000 T Y i
x4 [ -32.5511 j -0.1772 abs[ .5516] argl[ -179. “@ ] Dk
re[200 1 f[1,000
x4 [ -16.1387 j -0.0444 abs[ .1387] arg[ -179.

re[300 1 f[1,000
x4 [ .6546 j -0.0198 abs[ .6546] arg[ -179.
re[400 1 f[1,000
x4 [ 29101 j -0.0111 abs[ 7.9101] arg[ -179.
re[500 1 f[1,000
x4 [ .2626 j -0.0071 abs[ 6.2626] arg[ -179.
re[600 1 f[1,000
x4 [ .1639 j -0.0049 abs[ 5.1639] arg[ -179.
re[700 1 f[1,000
x4 [ .3790 j -0.0036 abs[ 4.3790] arg[ -179.
re[800 1 f[1,000
x4 [ .7902 j -0.0028 E 3.7902] arg[ -179.
re[900 1 f[1,000
x4 [ .3322 j -0.0022 E 3.3322] argl -179.
re[1000 ] f[] 000
x4 [ -2.9658 j -0.0018 ] abs[ 2.9658] arg[ -179.
B? re: 300 i 400 MEITH A /75\ -10 &35

ac re &{E{E ? 300
ac re mefE ? 400
ac re A7y _’? 10

] f[l 000
10.6546 j -0.0198 abs[ .6546] arg[ -179.
1 f[1,000
.3006 j -0.0185 abs[ .3006] arg[ -179.
f[1, 000
abs [ .9686] argl[ -179.
abs[ .6568] argl[ -179.

EL .3633] argl -179.

abs[ .0865] argl[ -179.
abs[ .8251] arg[ -179.

abs [ .5778] arg[ -179.

abs[ . 3436] arg[ -179.

abs [ .1213] arg[ -179.
[ 9101 j -0.0111 abs[ 7.9101]
U&bz?" re=310 & LT, RICERBIESE:

J—FK4a A 6y EHBESIC rb 2RET S
F—ANGFL? o
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sim v == 7 /L = &

T LaK

abs[ .0483] argl 0]

abs[ .15615] arg[ 0]

[ abs| .2528] arg[ 0]
rb[4e+004

x4 [ ) j abs[ .3b22] argl[ 0]
rb[5e+004
x4 [ . ' abs[ 44971 arg[ 0]

LI .9455] argl 0]
abs[ .6396] argl 0]
abs[ .1320] argl 0]
abs[ .8227] argl 0]

abs[ .9119] argl 0]
rbiébli%(bfﬂ“%

s2—4
E= ? rb
para rb HIE{E ? 100k
mmrbﬁmﬁ71m
para rb X7 v 7 ? 100k
rb[1e+005
x4 [ 1.
rb[2e+005
x4 [ 2
rb[3e+005
x4 [ &
rb[4e+005
x4 [ 4
rb[5e+005
x4 [ 4
rb[6e+005
x4 [ 4.
5
5
6
6.

abs[ 1.9119] argl
abs[ . 1246] argl
abs[ .4161] argl
abs[ .0116] argl
abs[ .5299] argl
abs[ .9850] argl
abs[ .3879] argl
abs[ .7470] argl
abs[ .0691] argl
rb[1e+006
x4 [ abs[ 6.3596] argl[
B?rbﬁS%KtQ%K@ﬁ? J—FA4M 6v EEHDT,

EYHAT rb=800K LRET S
F—ANFL? a

rb[7e+005
x4 [
rb[8e+005
x4 [
rb[9e+005

2
3
4
4
4
5
)
x4 [ 6

]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]

VAl O BE SR 99 / 271



T LaK

EEZELSEHRFRIE 7 re
ac re IE{E ? 400
ac re fxmiE ? 500
ac re A7v 7?10
i ]
1 f[1,000 ]
-12.2821 j 1.633487e-004]
1 f[1,000 ]
.9827 j 1.779979e-004]
1 f[1,000 ]
.6975 j 1.910844e-004]
1 f[1,000 ]
4255 j 2.027757e-004]
1 f[1,000 ]
1659 | 2.132196e-004]
1 f[1,000 ]
-10.9179 | 2.225459e-004]
1 f[1,000 ]
-10. 6806 j 2.308688e-004]
1 f[1,000 ]
-10.4534 | 2.382899e-004]
1 f[1,000 ]
-10.2356 j 2.448990e-004]
1 f[1,000 ]
-10.0267 j 2.507757e-004]
1 f[1,000 ]
-0.8262 j 2.559915e-004]
? re=490 ITHRET S
F—ANEFEL? .

BEEZEecEdRFHEIE 7
ac re &IE{ME 7 490
ac re IefE ? 500
ac re A7v 7 7?1
el[1 j0 ]

f[1,000 ]
-10.0267 j 2.507757e-004]
] f[1,000 ]
-10.0063 j 2.513260e-004]
1 f[1,000 ]

-9.9860 j 2.518697e-004]
1 f[1,000 ]
-9.9657 j 2.524069e-004]
1 f[1,000 ]
-9.9456 j 2.529376e-004]
1 f[1,000 ]
-9.9255 j 2.534621e-004]
1 f[1,000 ]
-9.9055 j 2.539802e-004]
1 f[1,000 ]
-9.8855 j 2.544923e-004]
1 f[1,000 ]
-9.8657 j 2.549980e-004]
1 f[1,000 ]
-9.8459 j 2.554977e-004]
1 f[1,000 ]
-9.8262 j 2.559915e-004]

RE re=491 £33

VAl O BE SR

sim v==7 /)L

el

712V
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sim v == 7 /L = &

T LaK

B? /para

F—RI7A4IEIE ? s2-8
EEZELESEHIRFRIT 7
para rb &{EfE ? 800k

para rb &= 1{E ? 900k

. 1e+005
[ b
. 2e+005
[ 5.
. 3e+005
LS.
. 4e+005
[ 5.
. 5e+005
[ 5.
. 6e+005
[ 6.
. 1e+005
[ 6.
. 8e+005

© o o o o oo, ;oo g ;o

) BHRE rb=860K &9 3
rb=860k

1. EREMESILRb=860K |2 > T 6 VIZ/RY .,
2. T A T Re=491 F— A2 L > T, — 1 0fZL 2D L0355,

NyF T 7 A s3.sb FEITTDH &

B? /para
T—2I7AIEIT 7 s3-1
EEE

4.3984] argl ]

4.3984] argl 1]

4.3984] argl ]

4.3984] argl 0]
EELEWC ERTND
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sim v == 7 /L = &

T LaK

'f)l/ bl:trn
&3 o
s "3
= e
TV 2
] el er?
3%99 abs[ .3999] arg( a0 N i 5
abs[ .3995] arg[
abs[ .3991] argl
abs[ .3988] argl
abs[ .3984] argl
abs[ .3981] argl
abs[ .3977] argl
abs[ .3973] argl
abs[ 8.3970] argl
[ j [ 9.3966] argl
7 tHJJEEIzt 92 0.6 VIZCH-2TWAZENSMS
BEFEH re 2FLESETHS 100 M5 1k
3EHNT D
%—9774»%@ ? s3-6
EEELSEBHRFHIE 72
abs[ 4.3984] 0]
abs [ 4.3984] 4 0]
abs[ 4.3984] g 0]
abs[ 4.3984] 4 0]
abs[ 4.3984] 0]
abs[ 4.3984] 0]
abs[ 4.3984] 0]
abs[ 4.3984] 0]
x3 [ abs[ 4.3984] 0]
r1[1e+004
x3 [ .3984 j 0 1 abs[ 4.3984] argl 0]
B? LILET. _QE%TWBZOEﬁEﬂEEE%ELTUé EDRTH D,
CoEBERIE. ZELCEROEARE LTFBEA TS
Ffz., SORBEIHEASA VE—F L RAMEVD TNy Z7 7 TELTHEDNRS
]} BEDINYFIFAI s3.sb ZRTLET.
1. =I v X AnUREKETIE, el DBENEZLLTEH, =TI v XETEFTIFEAL
AL LI WEN D,
2. I vXA AR UBRKTE, = v XEEITN—REE — 0. 6 VEREIZRLZ LN
TIND,
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sim v==7 /)L

Sim.exe THT 2NN E L THEH L ThH L7 r v VR FITHONT

Sim.exe CHERATA1ZERRE L TEBLTHATOVIEZEFIZTDONT

@

@‘%ﬁ TREM

|
@

1
© v\ @

Fb

®

Rb
® —VWv— @

(\l/) kiRe]

Fb

Feij
i

B npn FSUPRSOEEHERESEEMER TRN. CIR, TRN2. CIR

npn b7 VAT 2HEOT 0wy VR FEREL TH D, Tr v 7T (T 7 A NE)

TFNFNtrn. cirdtrn?2.

RHIETTH D,

cirThd, ThbIE, FhRIE O OfED 5

FT4 trn. cir trn2. cir
R1 0. 1 100
Re 26 26
R b 0. 1 0. 1
k (Re) 100 50
Eb 0. 6 0. 7

RIFEFIUVAZOBIERTIIh 1 e ITHELET, kKIZFEEICh { e (F721T4) ITH

W LFET, hie=26mV/Ic/hfe) I2LvkDOHNET,

il zZ 1%, Ie=10mA, hfe=100 725 R1 =hie =260 4 — A & 720 £,
Z DEARERE TITIEMIZ X A A — ROREGERENS > I 2 L— g VHERRWZD, FEEED
N7 U DRAZOEEL TRV ET, ThbL, X=X - = Iy DB ASAL T AL DN
JIEEICK LT, BEIFEAN—RERITIT L A ETALET AN Z OFEMERE CITSE AR
ANBIEICHS] L 72 _—ABRAFTENTLEWET, 5o T, MIERER A 7 A & RE
L/MEBEDAINTH L TOY I 2L —y a3 AANZDHRFNDERE TT,

npn k7 2 YR F OEPEXEL S & E A E

TRN. CIR, TRN2. CIR
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sim v==7 /)L

Sim.exe THT 2NN E L THEH L ThH L7 r v VR FITHONT

@

(DAK TRP

|
@

1

O —"N/ ® @ —WN— @

Fb D

@

Fb

Fe-e@ % ® (Re)
i

Fb

B pnp FSUPRADEIREES EEMEIR TRP. CIR, TRP2. CIR

pnp M VA ZF2MHEDT 0y VB TR L THD, Try IR (T 7 A N4)

FENZENtrp. cirdtrp2. cirThHd, ZHHIE, HMEEEOFEFOMEIS
RHIETTH D,

FT4 trp. cir trp2. cir

R1 0. 1 100

Re 26 26

R b 0. 1 0. 1

k (Re) 100 50

Eb 0. 6 0. 7

RIFEFIUVVAZOBIERTIIh 1 e ITHELET, kKIZFEEICh { e (F721T4) ITH
Y LEd, hie=26mV/Ic/hfe) IcLVRDOHNET,
il zZ 1%, Ie=10mA, hfe=100 725 R1 =hie =260 4 — A & 720 £,

Z DEAREEE TITIEMIZ X A A — ROREFERENS > I 2 L— g UHPRRWZD, FEEED
N7 U DRAZOEEL TRV ET, ThbL, X=X - = Iy DB ASAL T AL DN
JIEEICK LT, BEIFEAN—RERITIT E A ETALET AN Z OFEMERE CITSE A RICh
ANBEIHS] LI-_R—= 2 BRBDENLT LENET, 8o T, MIERERAA 7 A& RE
L/MEBDAINZH L TOY I 2L —3 a3 ANZDHRFNDERETT,

X pnp k7Y R OEBEXGEE & SE

TRP. CIR, TRP2. CIR
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sim ~== 7 /)b = &

Sim.exe T T DAFHER M E LT L THDL 7 1 v 7 FFITHONT

R1 0.1 R
—‘ — &
'IDDDDMeg @
R3
@ E1 100k
2 l
®
© FETD + Q1({R2)
? 0.004
)
@
B n®TFI7)—L3 84 7FETORRKRES -EfEE FETD.CIR
R1 0.1 R
) —"W\T (G — &
R?
10000Meqg @
D R3
£ 100k
@ 2
Gg+ 01(R2)
D =< FETDP R1 % 0.004
@ @

K pHF 7V —valHATFETORKXGSEZMAE FETDP. CIR

EERIZ I ab—va ra2{7) LR, EFoKkERESE LT, E1,
R3, QlOEAZMEEREICEE L TCHOEHT S,
F72. Q1 OEIZOWTIX, BMERIZE S THEICRET DHLELRH 5,

X nflF 7Y — 924 7FETORKKGEEESMEY FETD.CIR
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sim v== 7/ = &

Sim.exe THT 2NN E L THEH L ThH L7 r v VR FITHONT

1 0.1 R1
O —h— ® — @
R2
10000Meqg § ®
R3
100k
7 l
©1
0 FETE o ? Q1(R2)
0.004
@ @

K nBEINVAAVMEATFETORKBRES EEF@EKR FETE. CIR

R1 0.1 R
© W @ —®
R2
10000Meqg § @
Rz
100k
@
. ® ¢
T < FETEP 01(R2)
R % 0.004
@
&

K pHlxTo NV RARRAREATEETORBEXGESEEMAEE FETEP. CIR

TR LAMIC, 2o NT Y2 & — FET. <7 7. BPF [H¥%. HPF [A%. LC [A]
70 & O LA cir) DA E(R STV 5,

X nMoo N AR NEATFETORKXES EZHEEK FETE. CIR
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sim v == 7/ = EE

Y TNR T T 7 A NDEEKK LA

YTy F I 74 )L OEEEE LA

(1) NYFIT7M4I)ILE s5. sb THESEKEK

=Xy Zn U EEiER]

R CC
D @7 @ 1 RN
|1 m
1pp  TRROUR cC 1000UF
@ @
Vi RL N o
R Fe 50 _
| 15V
]
@B
| EEFIERR L T T8 Y EFE D A (S M k7 Moot (BEERS) RS

o kW

H 0. 9&MRT S, (I v X R UVEEOEEY A VIR KTH 1 THD)

. ANEBORIEL, —4VhrH+4VETET D,
CANEEFRESIIR i =1004—20L7 5,

. AMREPUIRL=504—A4 L7 5,

. npnWETUVXALZTRNOK f e (FHlEKTIZ, kb 1&742) X100M062

O0FETOIELSENHHLDLET A,

6. Vce (sat) =1V&d5,
7. By FV o Tary o CCIIANGEREEROFMIC L AL A v B—F

VAT B,

(1) RyoF 77404 s5. sb THIEKKX
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

s 5. s b OWENSFHAA

R2

@ |_ TRMN
1pp  '100CVF CC 1000uF
®4——i®

vi :
mie: 52 (OF
15y

1. /— N4 DOHERKIMESEZIRET D,
Vce (sat) <Vce KO 0<x4 b x4=7%¢t75%

] abs[ 0] argl

]
abs[ 5.2906] argl
abs[ 0] argl

abs [ 5.9195]
abs[ 0]

abs [ 6. 3658]
abs[ 0]

EL 6. 6989]
abs[ 0]

abs [ 6.9571]
abs[ 0]

abs|[ 7.1630]
abs[ 0]

abs|[ 7.3311]
abs[ 0]

abs|[ 1.4709]
abs[ 0]

= 7.1630V

r1[4000
x4 [
x6 [
r1[5000
x4 [
x6 [
r1[6000
x4 [
x6 [
r1[7000
x4

X6

e

-

o o
=1 =i

[
m 09

[V ]
=~ =

e
e e e e e e e e e e e e et e e e
iL=11=]
/i /i /i /i /i /i /i

o M
= =

om0

—_
o M
= =
o 0q

e

[oVI «]
=~ =

0 0q

e

2. R1, R2DOIE

a, AA Vv E—F U AZX DM
b, /— N4 OEREIWERIC X250
WZED, EVHXTR2=3KETDH, KIZ, /para ZEM LT/ —RF4ABTVERD
R1%ZKH5, R1=8KN» HbHILD,

3. FAUVEKRTD

(1) NRyF 774414 s5. sb THIHEIKEKA
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TN TF T 7 A DX &

FSEHRELET.
F—ANFTFEL?

B? r1=8k
8,000 j O

B? f=1000
1,000 j O

B? /ac _
ac ANEFRE
fElE ? 1

BEELsE %i?%m

=IEE ? 100
BafE ? 200
ac kbl RFw =7 ? 50
j0
1 fI1,
. 9087 | 4
.9087 j O
f[1,
0.9227 j 4
0.9227 j O

. 042787e-005] abs[
. 0030

hfe=100®DKIZ

?

sim v==7 /)L

B!

el

kb1

7

]
000 ]
139658e-005] abs[
0029 1 abs[
000 ]
131972e-005] abs[
0030 ] abs[
000

0. 0026]
0. 1850]

0. 0029]
0. 1853]

0. 0031]
0. 1855]

0.9087] argl
0.9087] argl

0.9227] argl
0.9227] argl

0.9299] argl

1 abs[ 0.9299] argl

CHEVRBNRRVDOT, J— R4 OBEFEMESEAE 8 VIZHIT TH 5,

/para AL TR 1%Z2RKRDHE. R1=15KEAR0, 5FTIhfe=1000D¢ %X

WCHRBN DD,

B? /para
EEEESsEA5HRTFAIL

para r1 SIEE ? 8k
para rl mes{E ? 15k

(1) NyFT77AN4%

? rl

s5. sb T HEEKEX
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

B?
ri=15K &ELFES. CORDFIREERELET .

F—ANFEL?

B? ri=15k
15,000 j 0

B? f=1000 D“F CC 1000UF
1,000 j O F—}C

kb1

]
| 3.409550e-005] abs[ 0.9136] argl 0.00211
j 0.0029 1 abs[ 0.9136] argl 0.1845]
7[1, 000 ]
3.984743e-005] abs[ 0.9278] argl 0.0025]
j 0.0030 ] abs[ 0.9278] argl 0.1848]

]
j 4.286738e-005] abs[ 0.9350] argl 0. 0026]
j 0.0030 ] abs[ 0.9350] argl 0. 1850]

4. HhA v v—F 2 AR

AMEHIRL=1M (BEEAHOIREE) L LT, /—F6DHNEEN 1V ERDAINEFTD
BELRDDL, Tk atT 5,

Jac \ZL > T, ANMEHZOEEN a DFFIZ, /— K6 DOMABENO0. 5V (F4y) 1Z42D
RLOMEERD D, ZhBNHIA L E—X L ZADETH 5,

Zo=1. 3A4A—2anEonsd,

TI v HRBTDOHNA =T R INI2 D INS N ERND,

el

7 el

]
6168e-005] abs[ 0.9370] argl 0.0
1081e-005] abs[ 0.9370] arg[ 0.0

? rl

35 581e 005]

]
1 ,] 59]549e 007] abs[ 1] arﬂ[ 9. 118907e-006]
i 0 1 abs[ 11 argl 0]

1 &FYFELE,

(1) NRyF 774414 s5. sb THIHEIKEKA
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

EfgBb. rl ’é* i@'
Al re/10 LI FEEZ
F—AhFLE?

B? /ac
ac lb{n"?rﬁ%li ?
il

1ﬁér1téﬁé$¥%li ? rl

j 9. 581e-005]

1 £[1,000 ]
4419 j -0.0387 -5.0101]
4?70 J 0.0308 4.0330]
61

-1.7452]
2.8047]

-0.8872]
2.1496]

-0. 5360]
1.7425]

-0. 3581]
1.4651]

f[1,000
12 j -0.0186
6089 j 0.0298
] [1,000
7018 j -0.0109
7004 j 0.0263
] £[1,000
7582 j -0.0071
7513 j 0.0230
1 £[1,000
7967 j -0.0050
7960 j 0.0204
B? ¥—AHFEL? o

o oo oo o oo
P PR P PR 2

ZFL3j%Akﬁiéﬂéo

ackbh?ﬁ%@ ? el
El% ? a

EEELSEIHRFAIE 7 rl
ac rl &IE{E 7 |

ac r| memfE ? 2

ac rl X797 701

e1[1. 067 j —9.581e-005]

1 f[1,000 ]
4419 j -0.0387 ]
.4370 j 0.0308 1
1 f[1,000 ]
.4652 j -0.0355 ]
.4607 j 0.0311 ]

1 f[1,000 ]
4866 j -0.0327 ]
.4824 | 0.0313 ]
1 f[1,000 ]
.5064 j -0.0302 ]
.5025 j 0.0313 1

1 f[1,000 ]
5247 j -0.0280 ]
.5211 j 0.0313 1

1 f[1,000 ]
5417 j -0.0260 ]
.5384 j 0.0311 1

1 f[1,000 ]
5575 j -0.0242 ]
.5544  0.0309 ]

1 f[1,000 ]
5723 j -0.0226 ]
.5694 j 0.0307 1

1 f[1,000 ]
5861 j -0.0211 ]
.5834 ] 0.0304 ]

] f[l.OOO ]
9991 j -0.0198 ]
.5965 j 0.0301 1
B? ¥—ANBE? -

[
[
|
[
[
.2
[
[
.3
[
[
.4
[
[
.5
[
[
.6
[
[
.1
[
L
.8
[
[
.9
[
[

foo oo oo oo oo oo oo oo oo oo
e o OO0 OO0 Lo OO0 OO0 oo oo oo

(1) NRyF 774414 s5. sb THIHEIKEKA
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

5. ANA v E—& 2 ZDOHR

Ri=0.001A4—ALLT, /—RF6DOHMNEEN1IV ERDLANEFOEE a 2R
%, Jac lZ& > T, AJMEEDELEN a DRFIZ, /— K6 DHEENO0. 5V (F4)
W72 HR 1 DfEERD D, ZHUBATIA L E—F U ADETH S,

Zi=12504—a0nE6N5,

AAAVE—FRERSD

?r
0.001 A—LOBOFENFESITESD ri DEAANA VE—FVRATT

50 ICRLFEY
50 j 0
2 ri=0001 ELT, 6= 1V £%45, el #ROET
G D“F ce wooouF
/ac

RL E?
50 EREL

? el

]
59 j 1. 0184686 004] abs[  0.9859] arg[ 0. 0059]
59 j 0.0032 1 abs[  0.9859] arg[  0.1883]

i -0.003334 1
1 f[1,000 ]
.5585 j -0.0020 ] abs[ 0.5585] arg[ -0.2052]
.5585 j -2.221239e-004] abs[ 0.5585] arg[  -0.0228]
1 f[1,000 ]
.5465 j -0.0020 ] abs[ 0.5465] arg[ -0.2058]
.5465 | -2.232647e-004] abs[ 0.5465] arg[ -0.0234]
1 f[1,000 ]
.5349 j -0.0019 ] abs[ 0.5349] arg[ -0.2064]
.5349 j -2.241114e-004] abs[ 0.5349] arg[ -0.0240]
1 f[1,000 ]
.5238 j -0.0019 ] abs[ 0.5238] argl -0.2070]
.5238 | -2.246974e-004] abs[ 0.5238] arg[ -0.0246]
1 11,000 ]
.5132 j -0.0019 ] abs[ 0.5132] arg[ -0.2075]
.5132 j -2.250520e-004] abs[ 0.5132] argl -0.0251]
1 f[1,000 ]
.5030 j -0.0018 ] abs[ 0.5030] argl -0.2080]
.5030 j -2.252010e-004] abs[ 0.5030] arg[ -0.0257]
1 f[1,000 ]
.4932 j -0.0018 ] abs[ 0.4932] arg[ -0.2085]
. 4932 | -2.251675e-004] abs[ 0.4932] arg[ -0.0262]
1 f[1,000 ]
.4838 j -0.0018 ] abs[ 0.4838] arg[ -0.2090]
.4838 | -2.249719e-004] abs[ 0.4838] arg[ -0.0266]
1 f[1,000 ]
.4747 j -0.0017 ] abs[ 0.4747] arg[ -0.2095]
4747 ] -2.246323e-004] abs[ 0.4747] arg[ -0.0271]
] f[1,000 ]
.4660 j -0.0017 ] abs[ 0.4660] arg[ -0.2099]
.4660 | -2.241649e-004] abs[ 0.4660] arg[ -0.0276]
1 f[1,000 ]
.4575 j -0.0017 1 absl 0.45 argl  -0.2104]
[ 4575 | -2.235841e-004] abs[ 0.4575] arg[  -0.0280]
-7 F—ANFEL? o
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sim v==7 /)L

TNy TF T 7 A NDEIEK LA

B?

ri = 1250 #— ATXG@i%OEV&QUi?
#-T, AWM VE—=H 2R Zi = 1250 #—

ERObNFELT .

RIZ, ERBE M S VCRIDHEEENEAFELET

6. FHPLERE N T U UARAXOEEENEHE LFEH T 2IGOEHKEZIRET D,
R1IZ1,/16W. R21FZ1,/8W. RelfIbWthd, "I IREZOalL 7 2RI,

2WERY JHFEEE7OOEETHEMATAE LS, BURHIN 2 5/ WL T O
N THDH, RLIZIIRIMEZFDOHANBEND DT, FMETHEENEZHEL T, R
L1 Woliiss 2 EHT 5,

. ri=100 IZRL T, ERBEREBAELET

MU BETERFORG, —F
iL1] jL 0] B@E%Lel] &1 j O]
[ 8110 0] smalea] @15 0]

1 30 8] #B& % [ebbl] fE[0.6 j 0]
EERRTFOEH 3
THRRTFOES 0

Alb—vavizEiTH ‘R —FEREKR

hﬁhﬁ.—‘

10
=
3L

< m

Tl BELIDEF) ?73

|
3
3
Py
4
R
J
J

8.5784] argl[
7.9216] arg[
0] argl
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

B?

r2 OMBOEEIX, v2 = e2 - x3
r2 MEEBTBAIL, p2 =v2 *v2 / r2

v2=(e2-x3)
6.4216 j 0

B? p2=v2xv2/r2

0.0137 5 0

B? 1/p2
712.7504 j 0

B?

HoT. M1 0fEDOFRMWEL T r2 (X 1/80 OERBHIERATEET
B?

B4Rz, r1 22T

v1=x3
8.5784 j O

B? pl=vi*xvl/r1
0.0049 j O

B? 1/pl
203.8347 j O

B?
FE#RIC. 1 0EORBEEL->T rl & 1/16W OIERBFEERATEET

B?
re IZ2DWLWTIE
ve=x4
7.9216 j O

B? pe=vexve/re
1.2550 j 0

B? re I2DWWTIE. 4ZEDEBEL-T. W OERBEEALTTFEL
F—ANEFEE?

B?

trn QEEBEBEHIE. FITALIABBETIMNS

Vee = (e2 - x4), le = x4/re ,Pc = Vce * [e

vce=e2-x4
7.0784 j 0

B? ie=x4/50
0.1584 j 0

B? pc=vcex*ie
1.1214 j 0

B? aLV4BEE. #I.MW LLUET
ESEEQRFZ 120 F&ELT, AARE 70 EEFTHEAT DI
JLVAEREEZDHIZ N LLTEHETSH L,
(120 - 70)/2 = 256 E/M LUTORBRBLEERT ILENHYET

(120-70) /2
25350
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

B?

rlZDLTIE, 4V A5 +V ETORBOELRAINDET B E,
el MOEZNEILT el = 4/sart(2)
COED el ITBITAHABEEEZRDD

T=1000
1,000 j O

B? /ac _
ac ANESRAE 7 el
fE(& ? 4/sart(2)

EEZILSEDIRFAIE 7 rl
ac rl =IEfE ? 50

ac rl mefE ? 50

ac rl A5 w7 750

el [2.828 j

J 1.567832e-004] abs[  2.6212] arg[  0.0034]
J 9.643665e-005] abs[  2.5842] arg[  0.0021]
J 0.0083 ] abs[ 2.5842] arg[  0.1845]

rlICHANBEER x6 12M5, HBEH Pl (X Pl = x64x6/rl

pl=x6%x6/r |
0.1336 j 8.602222e-004

B? 1/pl
1.4872 j -0.0482

B? #-oT. rl [ZDLWTIX, HM7EBORBEL-T. W OERFBIFAERTEET

LET, T2 o2 RAVBIERBOKEERDHY FT

1 BEBODNYFIT7A)L sh.sbh ZETLET,

PLEDRRIZ, Ipara CHEJCEMER ZHE T 2 IPUEZE L, /Jac [T L > TR A > % i
BT OMPUEZIRES 2 Z LK D, 7o, AT ZHRRE (RL=1MFEDOIHIZ
REME) (T LT & E DT A QIR 2 AMBRROMER LA v E—F U A TH
D, ANEHR i DI EAEBRD L EDRZMT A DH0301270 6 ASIHEBLOED AT A
VE—=H A ThH D, ZOHETEL REROMBITICER TR O TR 2 T LEF]T
HD,
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sim v == 7 /L = &

Y TNR T T 7 A NDEEKK LA

IO I vA e UBEREOHE B 13— Rk ONTZOT AV E— T
CLTHIHLTHIEZWEES

BT DA ¥ AR—3IEFICEKEZRO T, DT 1mW O 7108 H T 100dB FL 5 O 5 &
NESNS, 85dB 22 A HEIZHICEWVILOMLWEETH 5.
2 DEMEEZTH, 10mW BEDH NG LNT-L 0B 25D,

AXR—=2 DA P E—=Z L ZTFEIIT &> TH 10 A— L2055 100 A— L L TE)RH S
N, B2 A —LDA ¥ HR—EXGRE L THRIT 5,

RMEEDFENEE V., BRI (v FR—r DA =% ) #R ETHE, EHP
L ORERIITRATERIN D,
V=+vP-R
%of P=10mW, R=32 #{XA7 % &, V=0.5657V 3 fF 5415,
EDFNMEZIRIBICEHRT D L 2-42:05657 =1.6V,_, Db D,

ZOHNRIER ST, EREEe2 2 3VETFF ThbHbRVWEEZLND,

ZNmnb, FEEANDENRFOT I v X EFAZTHD T 729012 re 2 2K ICHIINT 5,

PLEDOHECEE LRI OBELERT A - LI035,
F9. @b TR TF 77 A NEGHHAKR, [HIEI A NOANT) F—AHEH] 1T T X
— % —] WL, kO [F—ANEL | Tlexit 75,

re=2k

rl=32

e2=3
ERTOREEERT D,
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

Wiz, /—R3DEEEZ el ICk-oTEEEZOND LI/ —F1 & /—F3DREICHK
i r0=0.1 Z:BN04 5,

valuel
valuel
valuel
valuel
valuel
valuel
valuel
valuel
valuel
valuel
valuel
valuel
valuel
valuel
8]

valuel

right[ parts[ el
right[ parts[ ri
right[ parts[ re
right[ parts[ e2
right[ parts[ rl
right[ parts[ ri
right[ parts[ cc
right[ parts[ r2
right[ parts[ ribi
right[ parts[ cc
right[ parts[ rbbi
right[ parts[ rbbi
right[ parts[ rebil
right[ parts[ kbl
@ master[rebl 1 left[ 7] right[
left[ 8] rightl parts[ ebbil
xAD FRFES
AN/ —FES

left[ 0] right ? /

left[ 1] right ? 3
FF&IE ? r0
Elx 2 0.1

left[ 1] right ? *

WIABERFRFDEHR/ —F
I[ 1] j[ 0] &ffm4a [el] B[
J[ 0] Epsnfae2] fE[3 |
[ 8] &Bam4a [ebbl] ﬁﬁ[
BREREFOERH 3
mERFOEZK 0 )
—avIiBlTd 'R/ — FEERR

[ e e e e e e e e e e e e )
o OO OO OO OO OO
[ e e e e e e e e e e e e )

| EE

% 1l BEBIDFEF) 74
) ?

TR/ — NI/ — N4 RZTICEET D,

(1) NRyF 774414 s5. sb THIHEIKEKA
117 / 271



sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

M%ﬁV#%SViT(HVXT/7T 2 C. /— REEEMHERT D,

/auto

/gpos N X

ANU ON iT’Iat %1&:0)1:@75‘1

L—3> T ﬁﬁ?’éﬂ'{vf v

ut = A 300 LTO#F
Flx 32 TT

=300 ISERELF LT

274 IVEERTS. ... .. /mk F7=[E /nomk TEIYEZ S
THE—F...... /db F1:=IZ /val TOYVEZD
TYTDE—FRIE Jauto (EBYIYEZ) TT

/auto E1-I& /manu TYIYEZ S
LRHDARA > FBIE 300 T ... /gpos TERET S
AL—avIzBi+d R/ — REERR

=

o

$SER 8 S S S
A |35 Spiw

iza
1148

F
v
4

70
v

BETDH
: — R

T77A4ILARIE =
{'Eé":""{ LSEAHAFRFRIE
para el &IKfE ? 0
para el BaiE ? 3
para el XT7wv 7 ?0.1

s5-3v.d Z R 5

131

0 el=0V
4 -0.599792 x4=-0.599792V ...... EL TV
00

OEZ

[ 15V

00

0.1
4 -0.499815
00
0.2
DUF CC 1000UF
4 -0.399837 |'—| ®
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

0.6

4 7.39835e-005

00
0.7
4 0.100052
00
0.8
4 0.200029
00
0.9
4 0.300007
00.

2.4
4 1.79967
00
2.5
4 1.89965
00
2.6
4 1.99963
00
2.7
4 2.09961
00
2.8
4 2.19958
00

e1=0.7V
x4=0.100052V EifEL T\ B, OV ICITT X 5

e1=0.8V
x4=0.200029 LA ETHEMAT L Z L2 5

el=2.8V A NEEOEEIX 2Vpp LNEE XS

F—& LY ) —F4DOEFIL, 0.2VH15 2.2V OHFHE TEET S 2 B350 5,
o T, BIRELZ VICAE LR TIE, /v =X R 324 —LDA Y iHE— Tkt
LT 2Vpp ODHIINAHETH D, T EIFMEICEWT S L 0.707TV T/ 5D T, HIZX

0.707-0.707
32

-1000 = 15.6 mW & 725,
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sim v == 7/ = &E

TNy TF T 7 A NDEIEK LA

ZOBA. *F4@@¢¢D%iHE?LiMVk@50

SEX, NyTF 77 AN@s53 EFEITLET,
T TIZ, FEOFZAENIA Y AR—FICEES N THET,

right( parts[ el value[
rightl parts[ ri value[
right[ parts[ re value[
right[ parts[ e2 value[
right[ parts[ rl value[
right[ parts[ ri value[
right[ parts[ cc value[
rightl parts[ r2 value[
rightl parts[ ribl value[
right[ parts[ cc value[
right[ parts[ rbbl value[
right[ parts[ rbbl value[
right[ parts[ rebl value[
rightl parts[ kbl value[

@ master[rebl 1 leftl 7] right[ 8]

left[ 8] right[ 10] parts[ ebbl value[

AN FFHS =15

g'%jca)/— FEE =10

chhANHR—VTF o JEEZLEST

0
0
0
0
0
0
0
]
0
0
0
0
0
0
i 0

] abs[ 1.6881] arg[
0J0 1 abs! 0] argl

ﬁf@ﬁ%ﬁﬁmﬁﬁé@f\m%%Méﬁfﬁiﬁo

ﬁﬁ’é""ﬂ:éﬁ%i?%l; ?

para r2 HIEfE ? 3k R2
para r2 &l 7 10k Fi g
para r2 A7wv 7 ? 1k o i,
r2[3000 1 f[o 100 o
x4 1. 6881 0 ) i
0 ) R miei 52 0%

f[0

o
o —

O o O M oo oo (=

[0

—
C.AJ
—
~J

[0

T‘Q
o—

r2[7000
x4 [
x6 [
r2[8000
x4 [
x6 [
r2[9000 ]
x4 [ 0. 956
X6

r2[1e+004 [0
x4 [ .

x6 [

_p;l
—h
=
oo oSO [ N oo oo oo oo (=]

[0

fL0

i
[
J
i
[
i
i
[
i
i
[
J
i
[
i
i
[
J
i
[
i
J
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

r2=6K 75 7K DT 1.2V 2720 ¥,

r2[6400 ] L0 ]
x4 [ 1.2058 j O ] abs[  1.2058] arg[

x6 [ 050 1 abs[ 0] argl

R2=6.4k IZZELE T,
FA AN 2Vpp DT, EMOE— 7 EE IV E el & LTHAZHERLET,

? /cal
Y2al—23a av U FDFER /- FEEOATHETHSE—FTY

ﬁ%LﬁLﬁ—FgE@Wﬂﬁ?
/disp TEHREL-RZEHET

BT BERETOMS/ —
i[ 1] j[ 0] #R&m4ael] &
i[ 5] j[ 0] 354 [e2] ]
i [10] j[ 8] #R&a44 [ebbl]
M BEEREFOEN 3
MIIERBREFOMEZH O

*1??:. ;L‘i/—if avIiTBITd FAEAFZRERR
p X
p2  x4xx4/2/r|

-1 25 COEE. _
DEHBEXDOLEE - B - HIK) ? 0
x

®kICADLTTRELY,
TRTOBEYMAERALEEET .
TFeW

ALTF=LY,
DEMAEREEET,

Ty,
MAMERHEET,
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sim v == 7/ =l
TNy TF T 7 A NDEIEK LA

fEIE ? 1

range [aliR 3K
range [ER¥

range R

el [t

f[1,000

X6

pt [ 0.9887 j 0.0049 1 abs[ 0.9887] argl 0. 2868]
x6%x6/2/r |

p2 [ 0.0153 j 1.528897e-004] abs[ 0.0153] argl 0. 5736]

1V OASIZH LT, 0.9887V DHAAHEHLE DT, 2V p-p (24 LT 1.9774 Vp-p DI

IRFEensd Z Lichn £4,
ZOHENIE2 A—L DA EA— X LT,

0.9887-0.9887

ey 1000 =15mW &7 0 £,

HLIZ, 300 F—LDAYR— Iz T, HOEHER L THET,

2 r1=300
300 j 0

? /range
ac ANESRAIE 7 el
ElE 7 1

range [EEE fiE ? 1k
range [&K¥ B ? 1k
range J&RE w7 21
el[1 ' ]
fél,OOO ]
X

pl [ 0.9986 j 5.725333e-004] abs| 0.9986] argl[ 0.0328]
x6*xx6/2/r |

‘p2 [ 0.0017 j 1.905773e-006] abs[ 0.0017] argl 0.0657]
H A BEEIL 0.9986V 12720 . A ¥ R—2 78 32 A —ADHEE ¥V EDY A,
Z ORI 800 A— A DA Y- AR LT, 2

ML 32 A —2 DA ¥ HR—NZH_BE 105D LA/ E L0 £,
300 F—LDAYHR—ThH, MENPFHTE D EBVET,
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sim v== 7/ = &

TNy TF T 7 A NDEIEK LA

(2) NYFIT7M4ILE s6. sb THESEKEK
N e A EI 2

® 1
R2 Fe % o
® ||
CC 1000uF
o —| -t ¢ TRN C)
g?

o RL
F1 Re e
BEES B

BGR2tizFay

1. /—F50HEREESZEREL e 2 DEDICHET D E, HIOXAFIv I LY
URERIZRDDT, 1 2VICRET D,

/point IZX > T, BUED /) — N5 DEELMHRTHEL, 18. 3965VILAoTED 1
2VETFTFAMENDD, /— R5DELE FITDHIZE, TRNO 2 LT XERAEHE
Duﬁ“ﬂiib\o X/ —FR20EEE EIFHZ EEERLTWD,

ZOEDIZIIR 2E2/NMELTH0 R1EZRESTHUTR Y, 22 TiE, ANAM v E—F
xh?ﬂ@#%@wio_R1%k%<¢éﬁ%%@$Jmmm;ofR1%%m3
HCHERTDE, /— 5B 1 2VIZARDZDIEIR 1 =26 KDRFTHLENTND,

2. AMEZDOEWEAN1 00 0H z DREOZF A L HF_XTHhD, BUED T A 13-1820 T
D ENDND, Ll ZOMEITBEMRETIERV, t rn. cirdr 1130.
1A=L TNDEN, NTUTVAZOBKETIZEEO NI TV AXTIE800
1H 12004 —2DENRHESTNHDT, r 1=800ILETS, ZD7=®
7ﬁy7f¥ﬁ%ﬁéhtk%®f¥%fkérlbl%SOO_ﬁﬁTé

3. b o, EIREMESZ MR —> bHFEV BT,

4. L —E, FA U EHEGRT D, > —100fF&7R0, ZERMETH D,

T Xy XEEMEERIRR O 7 A AT v X Ra TR D EIEFICRE <

AT E R TIORAER LT D 2 L RbnD,

5. 37N s 5. s bDOFHEEREST, WA E—F U 2525,
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

Zo=3. S8KA—LNELND,

TN s 5. s bOTI vy HAFRUEREIKOME A =X AT 1. 34 —LTho
el it ol =y FEMEREKOM I A B —F o REN R mnZ LD
b, ZOZ EIE, AMBETIAET 2 EMAEEL LRV BT HZ L EERLTWD,
AR OREPEBTLHEICH BELERERTFA VEHET L5720, = v X BEHIBIE
[ D% AT I v ZARr VHBIRER ZHGT 2 Z ERRBWHIETH 5.

Fio, =y X EHEREE CIIMHERKET 20T, Zhax 2Bk T0L, bEITRED
ZEBHRATESERY,
B? /ipart

left[ 0] right ? 1
el

left[ 2] right ? 5

FFEIT 2 bl ,
E?J??tﬁﬁ/—FElﬁbeéUUMQLZ@ﬁﬁ)
rn:2, 4,

left[ 2] right ? /
left[ 3] right ?2 5

ZFLEIE ? rc
Bl 2 3.8k

right ?
? rl
10k

left[ 3] right ? /
left[ 4] right ? /
left[ 5] right ? 6

right ?
? re
e #F&IE ? cc

FT4 cc FBHICERASATWET,
BLHxEFRE=EHLEIN? /) vy

left[ 5] right ? *

WIBEERTORG/ —F

il 11 i 0] &p&m#[el] ME[1 j 0]

il 3] i[ 0] &4 [e2] fiE[24 | 0]
WIEERFFOMEM 2

B ERBERFOER 0 -
Yialb—YavizhEltad RR/ - FRERR

right ?
? ce
1000u

right ?

left[ 0]
RFAIE
fElx -

left[ 0]
left[ 1]
RFAIE
Bl 2
left[ 1]
left[ 2]

RFalk
fElx 2

Frn/—FES 0 Go2T, -1 Gol0FF) 7 F—AHFL?
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

/dpart
left[ right[ parts[ el
left[ rightl parts[ ri
left[ rightl parts[ e2
left[ right[ parts[ ce
left[ right[ parts[ re
left[ right[ parts[ rl
left[ right[ parts[ cc
left[ rightl parts[ r2
left[ rightl parts[ ribl
left[ right[ parts[ rc
left[ right[ parts[ rbbl
left[ right[ parts[ cc
left[ rightl parts[ rbbi
left[ rightl parts[ rebl
left[ right[ parts[ kbl
@ master[rebl 1 leftl 7] right[
left[ 8] right[ parts[ ebbl
XKD FFES
=AD/ —FES

value[
value[
value[
valuel
valuel
valuel
value[
value[
value[
valuel
valuel
valuel
valuel
value[
value[
8]

valuel

— O T TN Y T} SN SN [N [N | S| SN S [ | SO | W

| S . SR S S SS—_" S S S S, S, S S——" S_—— E—
o OO0 OoOOOoOOoOOO O OO OoOOoOOoO
— O T TN Y T} SN SN [N [N | S| SN S [ | SO | W

| —

B? EMERFER

/point

f[0 ]

xb [ 18.3965 j O ] abs[ 18.3965] argl 0]

B? /—F5ME{Em%& xb =24/2 = 12V IZERET H

WEDIHERIT x5 = 18.3965 > 12 LD T, X

Rl #8MIEBTNHNA FTRAERFEMEZENIEL, xb ZFTFIFHAENTES

/para ZE>THATRS,

B? /para
EBEEESEHIHRFRIE
para r1 &IE{E ? 10k
para r1 fxmfE ? 50k

r1[2e+004
x5 [ 13
r1[2. 5e+004
x5 [ 12
r1[3e+004
x5 [ 10.
r1[3. 5e+004
x5 [ 9.
r1[4e+004
x5 [ 8.
r1[4. 5e+004
x5 [ 1.
r1[5e+004
xb [
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

B? R1 A% 25K i 30K MFET x5 = 12 &4 5MT, FL SRS

@
R2

ri m—.i‘é' "’ 30k
r1 27y 7 2 1k CC 100047
.5e+004 ] fI[O o it
[ 122295 j 0
.6e+004 ] [0
[ 11.9168 j 0 : g o o
.1e+004 ] f[0 I %
[ 11.6134 j O

O =

24V

.8e+004 ] f[O

[ 11.3187 j O
.9e+004 ] f[0

[ 11.0325 j O
r1[3e+004 1 f[0
x6 [ 10.7544 j O

168] argl

F—ARFEL?

B? t=1000
1,000 j O

B? /disp

MY BEETRFFOER/ —

i[ 1] jL 0] &Rsm#&[el] f@[1 j O]

i[ 3] j[ 0] ZBan# [e2] 1_15[24 ] 0]

i[10] j[ 8] #BAm4& [ebbl] {E[0.6 j O]
MITEFERFOMEE 3

ﬁi ';‘.uu.:ﬁ%%@{@Fﬂ 0

gi alb—iarvitiltd R/ — FEREKR

3
0
i
i

K=/ —FEE 0 552T, -1 BEZOFF) 76
J—RBEE (0 HL&T) 2

74/%%ﬁbi¢

B? / ranﬂe
aokﬂhqﬁ%@ ? el
fElx 7 1

range B ®ZIEME ? 1000
range EEM &=&IE ? 1000
range FEE#M RATv 7 71
el [l jo

1,000 ]

]
x6 [-1,820.6864 j —816.5491 ] abs[
\

1,995.4076] arg[ -155. 8445]
EX R CHIFRELERTREBETFT.

B? HMEDT A (& -1820 &% - TL
1 tf STLETH

-
EEJOv4 trn.cir @ r1 = 0.
RS URAMEREICIE 800 M5 1200 OEA hie & LTRBEATLET,
CCTlk, r1=800 & LET
trn.cir (X bl EWWVSEHOTOv S ELTHEREATLETAMAS
ri=800 &9 B(Z(E. ri1b1=800 t)\ THEBLENRHY £
r1b1=800

800 j 0
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

EER & R D,

]
11.9571 j 0 ] abs[ 11.9571] arg[
[ 00 ] abs[ 0] arg[
B? BIERIEHEVEIAHY FEA

f=1000 & LT, 54 v ZANTRFET,
F—ANFL?

B? f=1000
1,000 j O

B? /range
ac ADESRAE 7
fEx ? 1

range [EE#

range [EE#

range [EE#E

el [1

f[1,000 ]

x5 [ -94.6500 j -1.8267 ] abs[ 94.6677] argl[ —-178.8944]
x6 [ -94.6498 j -1.8417 ] abs[ 94;66?1] argl -178. 8852]

el DMEZH 128 100 L2 D HICHEL T, 1l 2288 THIA v E—F L 2 %KD 5,

rl =10 ELT, AN -100 &£75% el ZROFT
F—AANFL?

B? rl=1m
1,000,000 j 0

B? /range
ac ANEFSRAE 72
Elx ?1

range [&iK3K 2 10
range [&iK3K 210
range &K

00

00

1
]

] abs[ 452.6846] arg[ -178.8871]
x6 [ -452.5992 j -8.7920 ] abs[ 452.6846] arg[ -178.8871]
B? a=el/abs (x6)*100
0.2209 j 0
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sim v== 7/ = &

TNy TF T 7 A NDEIEK LA

B? /range
ac ANEBSRAIXE
ik ? a

range F&K&K
range F&K&K
range F&K&K

-99.9811 j -1.9422 ] abs| 100] arg[ -178.8871]
[ -99.9811 j -1.9422 ] abs[ 100] arg[ -178.8871]

aclﬂm?ﬁ%@ ? el
fElX ? a

EZzELSELHRFAET 7 rl

r 1 [3000 1 f[1,000
xo [ -44.2770 j -0.8588 44.2853] arg[ -178. 8888]
x6 [ -44.2769 j -0.8611 44.2853] arg[ -178. 8858]
r 1 [4000 1 f[1,000
xb [ -b1.4672 j -0.9988 51.4769] arg[ -178. 8883]
x6 [ -b1.4672 j -1.0008 51.4769] arg[ -178. 8860]

r 1 [3800 1 f[1,000 ]
x6 [ -50.1806 j -0.9737 rﬁ[ -178. 8883]
x6 [ -50.1805 j -0.9758

B? RL = 3.8K THAM
ﬂgjws5m@x4>§

Chid. BREIEROEAEHE
DET. T34 EHEigE

IO v A EHBEERR O A L —F L A X 3.8K LRk BNE LT,
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

() NYFIT7A4ILE s7. sb THESEKEK
AR 2P ]

el

B&2k s

1. /—FN4ADHERIMERZERE L e 2 DPITRET D,

mma%ﬁﬁbf\R2%10Kﬂ6150Ki?§kéﬁf/*F4%12vmﬁéR2
DEZERD D,

AIENE, /mk ICEVERET =227 7 A VIT/ERL T, x4=12 L RDR 2DEEZFRD,
—> R2=106. 35K®™ELND,

2. ANMEZDOENEN1 00 0HzDEFD 7 A ZHRD,

YT s 6. sbhbERBEICTI 1Ib1=800,LTHAZMND, Y1 IE50THD
ZENGIND, W T, AN EHDOAFIZRI L TH D, A iFdm I v XKD G
INEWVR, mI v F R T LD HEREVERGND,

3. f=0& LT, HREBMERZHEMRIETS, —> HF VLA L,
4. HWhA B —=F L 2 EHH5,
/padd ZfEH LT 2O EZBMT 5D, /—FR4anbars o4 CCria TR

—1M%&m?50_hiﬂéﬁﬁ®&4/%ﬁ£?6&%®ﬁﬁm#®1 H 5D,
COIRRET, HAEEN100 (1 THLHEDRW) b e 1 2RDD,
WIZ, Jac LT, AJMEZOEESROIfEEZATILT, RLZ1K”2H5100KZE
TESETHABENFEZITR LR LOMHEZE o 2,
Zo=4950ﬁ—Aﬂﬁ%ﬂéo_®@ﬂiiy&%%@%ﬁ&ﬁ%ﬁui@@T%@\
HABEPAMEIIC LV REINALT NI L AR LTV D,
S.K_\Aﬁ4/t~5/2%ﬁNéo
EFT.Ri1=0. 001 A=, LT NEENLT100 (1 THLW) ERDEFA
NEEZERD D,
Jac AL T, ZOANMEEBEDOKIZ, Ri%Z0. 14 =206 1 KA—AFETELS
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

T TCHDEENTEROF 3272 DR 1 OfEE ROT 5
Zi=8. 28nEonb,
e~ T, N—AFEHUEIERIEE Tld, ATA U E—F U ARIEFIT/NSWNZ B0 5,
LR ERRA X ADEWANCE T AT, FT I v X Ar U E
FRICERE L T DN — AR ([ LT AR W E 2 ER LTV D, =
R X EEHIPEIRRIE & FERIC AR EBNC LB A VA A X T X s b =
Xy A EHEERE S LETH D, OB TIIAN EH I OMHERFRI T THDHZ &
DR TH D,
B? /dpart
left[ right[ parts[ el value[
left[ right[ parts[ cb value[
left[ right[ parts[ ri value[
left[ right[ parts[ e2 value[
left[ right[ parts[ ri value[
left[ right[ parts[ rbbl value[
left[ right[ parts[ r2 value[
left[ right[ parts[ ribl value[
left[ right[ parts[ rc value[
left[ right[ parts[ rbbl value[
left[ right[ parts[ rebl value[
left[ right[ parts[ kbt value[
@ master[rebl 1 left[ 6] rightl 7]
left[ 7] right[ parts[ ebbl value[
mAD RFES

mAD/ — FEE =
B? SAALI, A— Zﬁmﬁ%@%QE%UZFT¢

o COO0COOOOCOOOoOOO

S,

F—4 TJr7A4ILEIE 7 test
EEZEZILSEIRFAIE 2 r2

para r2 IEME ? 20k

para r2 &xmfiE ? 160k

para r2 AT7w 7 ? 20k

r2[2e+004 1 f[0

x1 [ 48470 j O . 8470]
x4 [ -166.4437 j O .4437]
r2[4e+004 1 f[O

x1 [ 2.7821 j O . 1821]
x4 [ -64.2213 j O .2213]
r2[6e+004 1 f[0

x1 .9872 j O .9872]
x4 .87123 ] 0 . 8723]
r2[8e+004 1 f[O

x1 [ 1.5663 j O . 5663]
x4 [ -4.0332 j O .0332]
r2[1e+005 ] f[O

x1 [ 1.3056 j 0 . 3056]
x4 [ 8. . 8698]
r2[1.2e+005

x1 [ 1. j . 1284]
x4 [ 17 j . 6450]
r2[1. 4e+005

x1 [ ' 1]
x4 [ ' 24]
r2[1.6e+005 ]

x1 [ 0. j 0.9027]
x4 [ 28 28.8147] arg
B? R2 A% 100K ﬁ‘b 1206 DT x4 = 12V &4 ->TLVET
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

B?
EEOBFTELINY HT HICIE,
/gpos

/manu

Dk :E—l-’(f SELT., 8T HRAI 2B AFSLT
/para, /ac, /range HEDAT Y RERITTAHENRBYET,

F—ANFEL?

B? /gpos

MANU ON F7zlx JE/RIEDLA 1 0 LI EDBIC
$22L—SavTHETARAY FEEAALTTEL
=IE 5 LLlE, &K 300 ULTFO#HFZAALTTFSL
BWEDEEIL 32 T

gpos = 5 [TEXELF L=

T—RIT7A4 )AL ? test
BEEELEIELIEREFLIET 7 r2
para r2 m{EfE ? 10k
para r2 ExmfE ? 150k
para r2 A7w 7 ? 10k
r2[1e+004 ]
x1 [ . ' 7.9397]
x4 [ -319.5473 j 0 319. 5473]
r2[1.968e+004] fI[O0
x1 [ 4.9072 ; O 4.9072]
x4 [ -169.4250 j 0 169. 4250]
r2[3.873e+004] fI[0
x1 [ 2.8571 ;O 2.8571]
x4 [ -67.9349 j 0 67.9349]
r2[7.622e+004] fI[0
x1 [ 1.6299 j 0 1.6299]
x4 [ -7.1856 j 0 7.1856]
r2[(1.5e+005 ] f[0
x1 [ 0.9482 j 0O 0.9482]
x4 [ 26.5626 j 0 26. 5626]
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

B? /para

T—2I74ILAIE 7 test
BEEZEELSEIHRTFEIET 7 r2
para r2 EIEfE ? 100k

para r2 =i ? 110k

para r2 ATwv 7 7?7 1k

]

] abs[ . 3056]
]] abs|[ . 8698]

] abs[ . 2952]
]] abs [ . 3872]

1 abs[ . 2849]
1 abs[ . 8949]
.036+005 1 fI[0 ]
[ 1.2749 j 0 1 abs[ . 2749]
[ 10.3932 j 0O 1 abs[ . 3932]
.04e+005 1 fI[O ]
[ 1.2650 j O 1 abs[ . 2650]
[ 10.8824 j 0O 1 abs[ . 8824]
.05e+005 1 f[0O ]
[ 1.2553 j O 1 abs[ . 2553]
[ 11.3627 j O 1 abs[ . 3627]
.06e+005 1 f[0 ]
[ 1.2457 j 0 ] abs[ . 2457]
[ 11.8343 j 0O 1 abs[ .8343]
.07e+005 1 fI[0 ]
[ 1.2364 j O 1 abs[ . 2364]
[ 12.2975 j 0 1 abs[ . 2975]
.08e+005 1 [0 ]
[ 1.2272 j 0 1 abs[ . 2272]
[ 12.7526 | ] abs[ . 1526]
.09e+005 1 fI[O ]
' % abs|[ .2182]

1.2182
] abs[ . 1996]

o Qo
= =

1= =]

o
== 3

1= =]

o Qo
- =

o g

o
= =

[1p=1 =]

1= =]

[« I ]
== =3

o e ]
- =

oq 0q

[« ]
=~ =

[1p=1 =]

QO o
= =%

o g

o Qo
= =

1= =]

J
[ 13.1996 |
r2[1.1e+005 ] f[0
x1 [ 1.2093 | 1 abs[ .2093]
x4 [ 13.6388 j 0 ] abs[ 13.6388] arg
B? R2 HY 106K /5 107K DEIT x4 = 12V tt&o'ﬁflﬂi?’

0
0
0
0

oy
=
q

r2[1.063e+005] [0
x1 [ 1.2429 j 0
x4 [ 11.9742 j 0O

r2[1.064e+005] [0
x1 [ 1.2425 j 0
x4 [ 11.9974 j 0O

r2[1.064e+005] [0
x1 [ 1.2420 j 0
x4 [ 12.0206 j 0

R2 = 106.35K T x4 = 12V &G ->TWLWETHh b, CHEIZRELET.
r2=106. 35k
106,350 j 0

B? B f = 1000Hz ITHITD., 71 L &HELFET
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sim ~== 7 /)b = &

TNy TF T 7 A NDEIEK LA

B? /range
ac ANEFRAIE
Elx ? 1

range [ERHK

range [ERHK

range [ERHK

el [l

f[1,000

x1 [ 0.0036 j —1.564556e-005] abs[ 0.0036] argl -0.2510]
x4 [ 49.3282 j 7.745328e-004] abs[ 49.3282] argl[8. 996376e-004]

B? 4> J)L s6.sb &LEHRIC, hie & 800 L LI-BEDTA L LEERLERLET

rib1=800 & AAL T, hie=800 IZERE L FY
r1b1=800

range [EKE

range J&E

range JEIIE3

el [1

f[1,000

x1 [ 0.0765 j —1.344054e-005] abs[ 0.0765] arg[ -0.0101]
x4 [ 45.7201 j 6.653730e-004] abs[ 4b.7201] arg[8. 338353e-004]
B? 4 VIZ1ERBETFTLTWET

RII =0 c‘:L,'Cti\b BEREHRELFET

1.2328
12. 4756
B? EntEmlk 3% 2

0 ] abs[ 1.2328] argl 0]
0 1 abs[ 12.4756] argl 0]
CHEH>TWETHA, HFEYXKSLHZEEHTEHY TEA.

]
J_
'El

LFEY,
ﬁlh cc=1000uF ZEBMLFT

1.2328 j 0 ] abs| 1.2328] argl 0]
12.4756 j 0 ] abs[ 12.4756] argl 0]
B? BERIX 3h BEL L oTLWEIN, HFEYXRSLEEFTEHY FLEA,
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

left[ 0] right ? 10
FFLEE 2 rl
{EIZ 2 1Im

left[ O] right ? /
left[ 1] right ? /
left[ 2] right ? /
left[ 3] right ? /

left[ 4] right ? 10

FFAlIE ? cc
{ElX 2 1000u

left[ 4] right ? *

B? I FBFHETA IN BmShi-KET
h%%%TﬁbEE#1M)&Eé el z3R
1,000 j O

B? /range
ac ANESRAIE
Ex ?1

range [EEEK ?

range [EEEK ?

range [EEEK v 7

el [1 '

f[1, 000 ]

x4 [ 45.4927 j 6.620266e-004] abs[ 45.4927] argl[8. 337898e-004]
x10 [ 45.4927 j 6.692670e-004] abs[  45.4927] arg[8. 429087e-004]
B? a=el1/x10%x100 ME®D el T. x10 OETEEAA 100 &G BI1XT T,

j—«
HE

¥

range JEIRE

range &K

range K

el [1

f[1,000

x4 [ 45.4927 j 6.620266e-004] abs[ 45.4927] arg[8. 337898e-004]
x10 [ 45.4927 j 6.692670e-004] abs[ 45.4927] arg[8. 429087¢e-004]
B? a=e1/x10x100 D{E®D el T, x10 OETBEM 100 &4 B(EFTY,
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

B? /range
ac ANESRAIE
Bl ? a

range [EEE
range [EEE
range [EEE
el1[2.198

| —1.591549¢- 005] abs[ 100] argl[-9.118907e-006]
1 abs[ 100] argl 0]

. x10 A 50 L BHBEERDITET,

FLETFANGIE 7 test
ac ANESRAIEX 7 el
Bl ? a

BEEEILSEDIHRFRIE 7
ac rl =IEE ? 1k

ac rl x&=fE ? 100k

ac rl 7w 7 ? 1k

ri[4281 ] f[1,000 ]

x4 [ 46.3591 j -9.357424e-004] abs[ 46.3591] arg[ —0.0012]

x10 [ 46.3591 j 7.876171e-004] abs[  46.3591] arg[9. 734263e-004]
r1[5456 ] f[1,000 ]

x4 [ 52.4396 j -7.398792e-004] abs[ 52.4396] arg[-8.083958e-004]
x10 [ 52.4396 j 7.899306e-004] abs[ 52.4396] arg[8.630822e-004]

B? RL = 5K Mii< T, x10 = 50 LG 5B MMV FET,

r1[4900 1 f[1,000 ]
x4 [ 49.7424 j -8.238691e-004] abs[ 49.7424] arg[-9.489731e-004]
x10 [ 49.7?24 % 7.91794765004] abs[  49.7424] arg[9.120282e-004]
fL1,000
50.2500 j -8.077113e-004] abs[  50.2500] arg[-9.209641e-004]
50.2500 j 7.917959e-004] abs[  50.2500] arg[9.028172e-004]

450T,ﬂ0—50kﬁU$¢
" R(E Zo = 4950 A —LTT

1 f[1,000
90.2434 ; -0.0048 50. 2434] -0. 0054]
90.2434 ; -0.0048 50. 2434] -0. 0054]
1 f[1,000
49.9403 ; -0.0048 49.9403] -0. 0055]
49.9403 j -0.0048 49. 9403] -0. 0055]
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

B?
X, A AA 2V E—SF U RERDET,

F9. Ri =0.001 £EL-FDOHABEM 100 £7425 el ZRDHFEY .

range [BKEK
range [EKEK
range [EEEK
el [1
f[1, 000 ]
x4 [ 594.9675 j 1 abs[ 594.9675] argl
x10 [ 594.9675 j 1 abs[ 594.9675] argl
B? a=el/x10%100
0. 1681 J =3.201676e-005

B? CDIE®D el T, x10 DEEA 100 &5 T,

B? /ac

T—R2IT7AIAE 2 test
ac AAEERAIE 2 el
Bl ? a

BEZILSEEHRFAE 72
ac ri =IEME ? 0.1

ac ri EiE ? 1k

ac ri A7v 7 7 100

B? /ac

F—HRIT7AIBIE ? test
ac AAEERAIE 2 el
Bl ? a

BZEILSEEHRFAE 2
ac ri m=IEME ? 0.1

ac ri mmiE ? 1k

ac ri ATy 7 7100

ri[7.848 ] f[] 000
x4 [ 51.3414 J -0. 0048 51.3414] -0. 0053]
x10 [ 51.3414 j -0.0048 51.3414] -0. 0053]
ri(12.7 1 f[1,000
x4 [ 39. 3855 j -0.0046 39. 3855] -0. 0066]
x10 [ 39.3855 j -0.0045 39. 3855] -0. 0066]
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

1 f[1,000
90.2434 j -0.0048 50. 2434] -0. 0054]
50.2434 j -0.0048 50. 2434] -0. 0054]
1 f[1,000

49.9403 j -0.0048 49.9403] -0. 0055]
49.9403 j -0.0048 49.9403] -0. 0055]

-R EMIBIREEROFEEF LD D L.
_":xxtﬂ‘atﬁl:fg_;l,\
U ADIERIZHEL

UETA—RAEIBIERIBORT R T LET
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sim v == 7 /L = &

Y TNR T T 7 A NDEEKK LA

(4) NyFIT74I)IL%E s8. sb THESEKEK
IERHEEERIE R PRZDal 7 H T v X OGN LN E5 DR

ey,
| T
RZ % K
06 | @)
CC
Ri 100 cC
D @ | &l ¢ TRN (i) e?
1000uF cC 04y
@T—%F & B
el R Re ole Rlc
10K K ny ny
|

BSis2ki-kas

1. /—F6DEGEERZEBIRET e 2 D FIIHKET D,

BAEDOETEIX, 18. 7321 V/ARDT, lparaZHLTR2%21K25H 3 0KETEL
SHE—R6B12VIZRAR2DEETD,

x6=12¢LRDOFICFAFIZx5H12&R0, FTUVRAIDVcece=0I1l%>TLE
IDT, x6=14. 4VIZRDHDR2EZINTZEIZT D,

R2=13KTx6=14. 4V, x5=9. 8V&iR5,

Mo T, Vce=x6—x5=4. 6>Vce (sat) ERVEWENMEEIND,

2. J—=RTKEQR)—=R8DENENDTA V&R T D,

AMEBDOREWEEA1000Hz £ LT, A 2T 5,

J—FR7TD7A130. 9824, /J—F8DHFANE—0. 9726 THDHIENNN5D,
L7eRoT, a7 ZNIAD AR LT 2w ZIE AT & RIGZAHO 10545
IV, T4 I EBLLHK 1T THhD, LL, a7 ZROHND LIEF T A /b s
VY,

3. Ayl = v ZAOTA L OMEHEEZE L < T D,

Jac ZFEH LT, RecZZE{bSET, x7Ex 8DODHINFECIZ/ZRDR c DIEERD 5,

Rc=5. 07T5KTHELIRDZ LD ND,
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

4. HhHA v E—F L RAERRD, aL s 2l vy X AOZTAZROHIA L E—F
VARHRD,

a7 Ao A e—Z A Zoc=5K

TIvHROMNA =X A Zoe=1. 54 —A4

AR 1 MORFOH NEEZ 1 & LT, AMIZ 1004 —205 1 METELE
Wiz O NE L Zlac ZHEHA L CTHEGRT 5 & TRPGOLND,

AT a b 2T T3 v AT
1 0. 0002 0. 7311
10 0. 002 0. 9653
100 0. 0194 0. 9964
1K 0. 16 0. 9996
10K 0. 667 1. O
100K 0. 9565 1. O

1M 1. O 1. O

o T, = v XMTITAMEHIN 1 0 04— 2L EOFPH CEH LT HAELEIC
BRBNIRNA, L7 XN ii‘/&THU%@ﬁﬁéﬁkﬁﬁﬁﬁ@%gﬂﬂV7
2PN B 7RV \f:bb@Iﬁ%Zh%E’G}bé WD,

FHRHER S CIXERENE S A IEICE RV ce >Vee (sat) ZEd sk HIcikEtL
ﬁfﬂi@%ﬁwoﬁu\3V75%@ﬁﬁﬁiiy&$DUK%ﬁbfﬁﬁ%@#74/
B LRWEODTRBLETHD, SHIZ, a7 Z|WHIR c ZFE LT Ly Z il &
TI v EMMDTA N FELL DX IITHFTHLEND S,

5. =I v HMOARKIIOZE N H->TH, =I v ZMUDOT A EhE VD FEELZIT
WENG 0T, ZORIZ, a7 ZOTA AXE D IR TNDDNERND,

T v A ROARENEZ 1 004 =005 1 OKETEHSEL L, = v MDA v
IEL LRV, a L7 ZUO7F A 30— 3 3005 1 EFTRELELL WD, o
T, I v HIOAREH O EB LWL I v R TUD L5y 7 7 4
LTBWEERRWEBbils,

6. AMEINEEM CTHDL Z EMEBESN TV AHEAICIE, 2L 72 b= v 2l
TIvH AR TR EEHE L2 TH XU,

(4) RoF 77404 s 8. sb THHEIEKK
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sim v==7 /)L

TNy TF T 7 A NDEIEK LA

J—F6 DBIEDEELMBLET,

B? / —F6DEMERZE 12V IZERELFET
;Fﬁ&@@ﬂ’ﬁﬁ’éﬁ&%@biﬁ'g

9.3206 5 0 ] abs| 5.3206] argl 0]
[ 187321 50 1 abs[ 18.7321] argl 0]
B? EMDEELY x6 NELDT. R2 ZFW5 LT/ FABREEMSEES .
/para

]
xb [ 11.4980 j 0 11. 4980]
x6 [ 12.6158 j O 12. 6158]
r2[1.409e+004] f[0
x5 [ 9.2553 5 0 9. 2553]
x6 [ 14.8363 j 0 14. 8363]
r2[2.056e+004] [0
x5 [ 1.15719 3 0 7.1579]
x6 [ 16.9130 j O 16. 9130]

x6=12V T xb % 12V &gl Vee=0LGEHD T, x6=14.4V [TERELFT
= 10K , 5 20K OFEIT x6 = 14.4V EGYFET,

x6=12 1235 L, x5 BRI OELEIZ/R->T, a7 I v ZMOELEN/NEL DT

TET, x6 DHEfZ 14. 4 [ZEFLFET,

(4) RyF 774104 s8. sb THHEIKEK
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

r2(1.3e+004 1 f[0 ]
x5 [ 9.7252 j 0 1 absl[ 9.7252] argl
x6 [ 14.3711 ] 0 ] abs[ 14.3711] arg[

B? R2 = 13K T x6=14.4V (272 Y FET . T x5=9.8V LGZ->TLET,
HE->T. Vee = x6 — x5 = 4.6V &Y FET,

B? R2=13K I[TRE L F7,
r2=13k
13,000 j 0

/= R7E8DRFHFEEARLET,

J
] f[1,000
0.9824 j 2.763706e-005] abs[ 0.9824] argl 0.0016]
[ -0.9726 j -2.736343e-005] abs| 0.9726] arg[ -179. 9984]
B? T2wA, ALV AENRThOEFELRLS IN DEF
J/—F8DFF/EH., /—F7DFIFEY 1% EL

RLc=RLe=10K IZZBE L T. XRFAFSE2HEELTHET,
BT RLc=RLe=10k |28 L C, RFlSz iR LET,

B? rlc=10k
10,000 j O

B? rle=10k
10,000 j O

range [&IKEL
range [&IKEL
range [EIKE

(4) RyF 774104 s8. sb THHEIKEK
141 / 271



sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

B? /range

T—R2IT7ANAIE ? test
ac AAEERAIE 7 el
fEx ? 1

range [& K&K
range [& K&K
range [&RE
el[1
f[1, 000
x7 [ 0.9822 | 4.325543e-005] abs[ 0.9822] argl 0.0025]
x8 [ -0.9725 j -4 282716e-005] abs[ 0.9725] arg[ -179.9975]
B? TS v 5. ALY ZThThOARERN 10K Ok
% /—|~70)3FIJ S&Y 1% {EL
BEHER 10K £TIL. FIE t&iU?"ftL‘CL%L\O

Rc EEMELT, ALY SEIORBETII v EIORBEELLTS

1 f[1,000 ]
0.9822 j 4.325543e-005] abs[ 0.9822] argl 0. 0025]
-0.9815 j -4.317665e-005] abs| 0.9815] arg[ -179.9975]
1 f[1,000 ]
0.9822 j 4.325543e-005] abs[ 0.9822] argl 0. 0025]
-0.9828 | -4.322624e-005] abs| 0.9828] argl -179.9975]

Rc=5075 T. x7 & x8 DHF/AFLLLZL>TWLS

B? rc=5075
50/5 10

B? RLe=RLe=IM ICRL T, T2 v A fAlEaL I3 BOHAA VE—F VR ERDET,

(4) RyF 774104 s8. sb THHEIKEK
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

B? rlc=1m
1,000,000 j O @ .
Ee
B? rle=1Im 3Ei = >
1,000,000 j O @t——%t
B? /range Ri190@>?§__‘® TRN Y e2
7_:_‘9 7_7'1')[/%[31 ‘7 test @ 1DIO|-DUF A co C_ng.\,r
ac ANESRAE 7 el 5
e e S G N
; 10}(% 5;3 Rle < % Le
range % . I % 11 % 1M
range [EK&K !

range FEKEL

2 163706e-005] abs[ : argl 0.0016]
' 17180e- 005] abs| ] argl[ -179.9984]

moETﬁéﬁfx "L13 Rle 2ROHET

B? el1=1/x8
-1.0130 j 2. 850000e-005

B? /ac

T—R2I774I)L&IE 7 test
ac ANEFRAILE 7 el
fElE ? el

1E€?£1t.'c“ %% alx 2

1 f[1,000 ]
x7 [ -0.9951 j -7.3495564e-012] abs[ 0.9951] argl -180]
x8 [ 0.4801 j 7.788229e-006] abs[ 0.4801] arg[9.294158e-004]
rlc[1e+004 1 f[1,000 ]
xI [ -0.9951 j -7.349554e-012] abs[ 0.9951] argl -180]
x8 [ 0.6667 j 6.933314e-006] abs[ 0.6667] arg[5.958300e-004]

ALY Z2BOERA Y E—4& 2Rl Zoc=5K TT,

aLYABIOE A 2 E 9) mZWBKtﬁmbhib
ﬁﬁﬁhRMiﬂﬂiﬁ IM ETZEILTHE X8 (X016 s | FTTIELET,

B? x8=1 ZHE(CTEZH&. 169 EFTHBENTHLIRTT,

(4) RyF 774104 s8. sb THHEIKEK
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

RlE, Ty 2AIOH A
x?l&&%eﬂéi
—ANFL?

B? /range

T—R2I77ALAIE ? test
ac AAEERAIE 7 el
fElx ? 1

range [& iR 3K
range [& iR 3K
range &K

el [1
f[1,000
x7 [ 0.9824 j 2.763706e-005] abs[ 0.9824] arg[ 0.0016]
x8 [ -0.9871 j -2.777180e-005] abs[ 0.9871] arg[ -179.9984]
B? el=1/x7

1.0180 j -2.863896e-005

B? /ac

T—2I774)LA&F 7 test
ac ANEFRAIEZ 72 el
Elx ? el

Eﬁﬁkéﬁéi?%@ ? rle
ac rle mIE(E ?

ac rle Ba{E ? 10k

ac rle 7w 7 ? 1k

1 f[1,000 ]
0.4270 j 0.0294 ] abs[ 0.4280] argl 3. 9432]
-2,135.0760 j -147.1056 ] abs[2, 140.1377] arg[ -176.0586]
. 783 1 f[1,000 ]
X1 0.6754 j 0.0264 ] abs[ 0.6759] argl 2.2369]
x8 [-1,214.1842 j -47.3879 ] abs[1,215.1085] arg[ -177.7650]

REOH A4 Y E—F XK Zoe=1.5 TT,
‘H@Hﬂjj'f,fl: AR |% Zoc=bK TLT =M,
BlIzHELTABYENMETT, chix. BEEROKREET
HABEAHEYTIELA N EE2BHRLTUOETS,
3 LY A A CIRBEERORESICTE>THABEAKRELELLET,

V155 10K EFETERLTE x7 (£ 0.47 i 1 FTLHAEERELTLERA,

(4) RyF 774104 s8. sb THHEIKEK
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sim v==7 /)L

TNy TF T 7 A NDEIEK LA

B? Z#&IZ Ri 2Lt T, AWM/ VE—SFURXERDFET,
RLc=RLe=10K & L T. Ri=0.001 DBIZ, x7=1 &% 3 el ZKHET,
HIZ. Ri #FTeEET, x71=0.5 &£745% Ri 2RDOM1HFET,

B? rlc=10k
10,000 j O

B? rle=10k
10,000 j O

B? ri=0. 001
0.0010 j O

B? /range
T—R2IF7AINAIE 2

ac AHESRAIE 7 el
fElE ? 1

range &R
range &R
range &R

range [EEEK
range [EEEK
range [EKEK
el [T
f[1,000
[ 0.9999 j 4.454108e-005] abs[
[ - -0.9998 | -4. 448616e-005] abs[
B? el=1/x7
1.0001 j -4.455068e-005

ac ri xIEME ? 1
ac ri &mefE ? 10k
ac ri A7v7 ? 1k

(4) RyF 774104 s8. sb THHEIKEK

0.9999] argl 0. 0026]
0.9998] arg[ -179.9975]
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

ri[3594 1 f[1,000 ]

x1 [ 0.6073 j -6.848726e-006] abs[ 0.6073] arg[-6.460924e-004]
x8 [ -0.6073 j 6.880442e-006] abs[ 0.6073] arg[ 179.9994]
ri[1e+004 1 f[1,000 ]

x1 [ 0.3573 j —6.594672e-006] abs[ 0.3573] arg[ —0.0011]

x8 [ -0.3573 j 6.613203e-006] abs[ 0.3573] arg[ 179.9989]

B? Ri=b.5K T x7=0.5 &G YFET., AAA I E—F R 2i=5.5K TT,

ri[5000 1 f[1,000 ]

x1 [ 0.5265 j -7.159546e-006] abs[ 0.5265] arg[-7.791829e-004]
x8 [ -0.5264 j 7.186978e-006] abs| 0.5264] arg[ 179.9992]
ri[5500 1 f[1,000 ]

x1 [ 0.5027 j -7.179454e-006] abs[ 0.5027] arg[-8.183491e-004]
x8 [ -0.5026 j 7.205628e-006] abs| 0.5026] arg[ 179.9992]

B? Ri=b.5K T x7=0.5 &L YFET, AN YE—F U RI[F Zi=b.5K T,

RERISIEE B D FFEI
AAAVE—F D RET I v A0 TEROFE.
HAA DE—F XK T2y 2AIIET 2 v 2RO DEBROEFSE
ALY EAIEIE v 2 EhEROFE LG >TUVET,

UET, REGBERBORGFERTLES,

(4) RyF 774104 s8. sb THHEIKEK
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sim v == 7 /L = &

Y TNR T T 7 A NDEEKK LA

(B) MyFI7M4I)ILE s9. sb THESEKEK
Y — ZAEHEE A (Nl N 2 A NEZ A P FETA2H)

o
2 | T Fd
100K 10K oo
. ® F—
Ri 100 @ (I:IC )
T i T FETE
1000uF C) o9
R3 -
10 94
1 G @ B
& R1 CC oL Re RL
| 3m<§ I %H< %1M

BSis2ki-kas

1. NN ARA S NIATDOFET TR, ¥— bEEEZ Y —RAEELY HEL<
L7 UE R bAoA UBIRATN 2O,

2. ZORBEXLNT P AZ O v ZEHIERERIE IS T 25D TH D,

3. /— N5 OEEEREZEIRET e 2 D IIHKET D,

/point ZHEH LT, BI{ED / — F5OBEEMHRT H L, ADHEIZ/2>TNWDHDT, /para
ZEALT, R1Z1K2»530KETELSIETHEY EE o5,

R1=6. 5KT/—K5M12VIZi35,

4. NMEEOEEEN T 00 0H z DROF A V&R T 5, 74 1F—19. 038 ¢&
DN De TA I Iy PR L /S0, HAORER AT L 7e - T
WHZEbT Iy MR SR T ThH D,

5. WA v e—Fo2%RDD, Zo=9KnEoN5, FETOY —AREHEERE C
F. R TUREZOT I v FEMIBRERR LY A =X U AREND LD
Do, M= I v FnUDE 57Ny 7 7 RIEBLETHD,

ZRIZIE. FET®OY —RFR 1 U EEIEERE A5G 5,

6. AMALE—X L R%ERDD, Zi=1MIELILD,

ZOMEIIR3DETHY, R3=10MELANA LV E—X L 281 0ME RS,

ANA v E=F AT I v 2R T 0 HEND T, BEEEA V= ZADmmWIGH]
WZBWTHHEHT2FERARETH 5,

(5) RoF 77414 s 9. sb THHEIEKK
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

FE Y 2 MIRD X D125,

valuel 1
valuel 1000
valuel 0. 001
valuel 3e+004
valuel 24
valuel 1e+004
valuel 100
valuel 0. 001
valuel 1e+006
valuel 0.1
valuel 0.1
valuel 1e+004
valuel 0. 001
valuel 0.1

right[ parts[ el
rightl parts[ rs
right[ parts[ cc
right[ parts[ rl
rightl parts[ e2
right[ parts[ rl
right[ parts[ ri
right[ parts[ cc
right[ parts[ r3
right[ parts[ ribi
right[ parts[ ribi
right[ parts[ rd
right[ parts[ cc
right[ parts[ ribi
right[ parts[ r2 valuel 1e+005
rightl parts[ r2bi valuel 1e+010
right[ parts[ qlbi valuel 0.004

@ master[r2bl 1 leftl 9] right[ 10]

left[ 9] right[ parts[ r3bi ] valuel 1e+005

xAD FFES

=AD/— FES

e e e e e e e e e e e e e e e e )
o COoOOOOOCOCOOOOCOOOCOOOOoO
—_— e e e e e e e e e e e e e e ]

[

B? /—FSDHERZEHFEEE €2 D 1/2 ® 12V IZERELFT .
RECHERZRRELZET .

19.8192] argl 180]

kb LTLET,
—F6eDEEHIE WEWSZETT,
ESETHRARNEL & DO

] ]

12.6724 j 0 1 abs[ 12.6724] arg[
1 10 ]

10.1064 j 0 ] abs[  10.1064] arg[

1 abs[ 12.0654] arg[

(5) RoFT77AN0% s9. sb THIEIKEK
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

B? 1000Hz ICHITHT A L Z2HRELFT
F—ANFEL?

B? =1000
1,000 j O

B? /range

T—2I774)AIK 7 test
ac AAESRAE 7 el
Elx ?1

range J&R3K ? 1k
range [ER¥ ? 1k
range IR RATv7 ? 1
] ]

[ -19.0384 j -0.011 abs[ 19.0384] arg[ -179. 9656]

4 ]
B? 74 X -19.0384 LKHLNFELT-,
- S FHADMUENRET S EERDLTVET,

. BEERKEBTO M U ERO=&.

range [& K3
range [& K3
range &K

- -36.0193 j -0.0209 ] abs[ 36.0193] arg[ -179. 9667]
=1/abs (x5)
0.0278 j 0

range [EK&

range [EK&K

range [EK#

el1[0.02776

f[1,000 ]

xb [ -1 j -b.806591e-004] abs[ 1] arg[ -179. 9667]

(5) RoFT77AN0% s9. sb THIEIKEK
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

vi5 100K FTEIESET, HAMN 0.5 &£%455 RL ZRDIFFET.

F—2IF7AIN&IE ? test
ac ANEFRAIEX 72 el

E

rl1[8577 1 f[1,000
xb [ -0.4899 j -2.941220e-004] abs| 0.4899] arg[ -179. 9656]
r1[1.166e+004] f[1, 000
xb [ -0.5670 j -3.399397e-004] abs| 0.5670] arg[ -179.9656]

B? RL=0K GHHA 0.5 EHBNDT. WAL E—FURIE K TT. |

B? RL=9K THAHM 0.5 ¢4 HDT, HAHAM E—F XX K TT,
rl
1,000,000 j O

B? RIZ. AAA VE—HURERDET,
%7 Ri=0.001. (RL=1M) CHAM IV BB el EROET.
FANES 7

B? ri=0. 001
0.0010 j O

range [
range [
range B
el [T
f[1,000
xb [ -36.0228 j -0.0209 ] abs[ 36.0229] arg[ -179.9667]
B? a=1/abs (x5)
0.0278 j 0

B? Ri & 100 5 1OM FTEIIET. A NMVE—F U RERDFET,

(5) RoFT77AN0% s9. sb THIEIKEK
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sim v == 7/ = &E

Y TNR T T 7 A NDEEKK LA

ri[1e+006 ] f[1,000 ]

x5 [ -0.5015 j -2.911442e-004] abs| 0.5015] arg[ —179. 9667]
ri[2.154e+006] f[1, 000 ]

x5 [ -0.3183 j —1.847832e-004] abs| 0.3183] argl[ -179. 9667]

B? AAAE=FRIL IN TY

FET Oy —AHMIBEREE. FSOOXSDT Iy FHEMBEBEBICLTOETA
T4 PMEHTT, R
HAA VE—F D RERAETTN, ANV E—F D REMBYBVELAGHIYET
DLET, V—REIBREROBTERT LET,

R2 §_ .L Fd
100K 10K o

R 100 _ CC
T —"M |1 A FETE

1000ufF (ij> a0
R -~
1h 7y
GE @ ®
e
1 B

1 HL
& &

1M

—" AN,
]}
Ay

=i
"Ny

(5) RoFT77AN0% s9. sb THIEIKEK
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sim v == 7 /L = &

Y TNR T T 7 A NDEEKK LA

(6) WNYFIT7A4ILE s10. sb THFSEKEK
FERHEIREE (NBLF 7Y —> 9 24 7FE TA2H)

9
Rd
10K oo
D L
CC g
D || FETE
1000UF <j> .
oo T 24V
3 F— @ &
el Al Rs Rls RLd
1 b 10K 10 1 hd
|

BSis2ki-kas

1. NEFFY—2a U ZALATFOFETTIE, Vgs=0VTiHb NLA UERPIEND,

V—ABENT— FNEELY bELRDITMES T, FoA VERNMEDT 5,

2. ZORBERIX T VA OREEIRERKICKHET 2D TH D,

3. /= F40EELEBRELEDFDITHET D,

/point ZfEM LT, BUEDELEZTD &,

J—R3DEEIX1. 64VTHY, /—FRA4DEFIF22. 358VIRHELND,

ZOFFETHEH, HABEEORENHEVHFOLNRNOTHELT L,

FETEDNRIA—=%e 1b1ZBHEDO2VNEHL6 VICAER L THEET D&,

J—R3OEMEIX5. 8834V, /J—R4DEEIT18. 11 7VERD, kb, VY
—AME5. 883 4AVEHILNITTA -~ AT ASVEE, FLA X118, 11
TVEHRLNZT T A~ATFTASVEEOHDBELND L D127k 5,

4. /)— K3 L/ —RADTA L ERDD,

J—=R3DTANE0. 9706, /J—R4DTA1F—0. 9706 L7225,

FNZ TV RE LT ERY | = NERD RN ) — K3 & ) — R4 DT A ikt
ERFE LV, FTo, Y —AANTIEREE, LA NIRRT > T D,

5. A vEe—FrRAERDD,

KLA oA v E—2 22 Zod=9. SKIHELND,

V—=ZAlOH I A = A Zos=2704—2RE6N%,

(6) NyF 77404 s10. sb THIEKK
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

V—=ZDOE A L E—H AT N T VA DEEDT I v AT, A e
— X ATEmDDOETH 5,

HiE, FETOgmEZ h 7 VAXOh { e lTHETHEK1 050 1RE LN RWE
DThHD, HIA L E—F 2R T DL gmORERFETEZRSEZ &,

6. 7 UVREZOEEHIREIEOLE & REIC, Y —ZAOARERIIOLEER S R LA >
BN E IF TN E D D EHERT 5,

V= AZMOETHETIEZ 1 004 —2an5 1 OKETEB S L&,

BREHN 1 KU ETHENE, Y —2UDZT A TIEE A EEL LRV,

RLA MO TFA NI~ 1 5nH—1EFTRELLHL TS, ZThb, b VRZ0D
SCEREEE R & [/ T T 5,

7. BWEIBIABEEME THUT N LA Ml Y —2lS &IV — AR TEDONN Y T 7
IFRER DR, ARETFIOLEHD TSN L2GEITIFINNYy 7 7 2B ETXETH D,

[ 87— Z TR DI Y

B? /dpart

left[ right[ parts[ el
left[ rightl parts[ rl
left[ right[ parts[ rs
left[ right[ parts[ e2
left[ rightl parts[ rld
left[ right[ parts[ rls
left[ right[ parts[ cc
left[ rightl parts[ ribl
left[ right[ parts[ cc
left[ right[ 10] parts[ ribl
left[ right[ 5] parts[ rd
left[ rightl 6] parts[ cc
left[ right[ 11] parts[ ribl
left[ rightl 9] parts[ r2bl
left[ right[ 10] parts[ elbl
left[ 10] right[ 11] parts[ qlbi
(@ master[r2bl 1 leftl 8] rightl
left[ 10] right[ 11] parts[ r3bi
mAD HFES =17
=mAD/ —FES = 11

value[ 1
valuel 1e+006
value[ 1e+004
value[ 24
valuel 1e+006
value[ 1e+006
valuel 0. 001
valuel 0.1
value[ 0. 001
valuel 0.1
valuel 1e+004
value[ 0. 001
valuel 0.1
valuel 1e+010
value[ 2
value[ 0.004
9]

value[ 1e+005

[ T [N S} T Y S SN [ SN ¥ I | N

| I W SRS S SN S S— S— S— S Sy Wy, S— —_ S— S——
o OCOoOOCOoOOoOOOCOOoOOooOOoOOoOooOoO
[a— e e e e e

—_.

B? 9. /—F3L4DERZHRELET,
/point
f[0 ]
[ 2j0
[ 22 0 ] abs[ 22] argl
CD

] abs[ 2] argl 0]

0]
B? /—K3. 4ADFERITER 2 RUT SV #b2VL#%%#EU$ﬁh
# o C. AR A EEORIEE Npp B - EUES.

%5 & XIRIBOH A E T. EF3 SHENHDBEI

RI ICEDNA FABELEMEBBEABY ET .

(6) NyF 77404 s10. sb THIMEIKH
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

B? /—FKA4® f=1000Hz IZBI+H54 o &KD.
ﬁHT Hh4 DE—S5 2 REROHFET,

/range

F—% TJ7ANEIE ? test

ac ANESRAIE 72 el

ElE 2?1

range [EE# ? 1k
range [EE# ? 1k
range [&K# w7 21
el [l ' ]
f[1,000 ]
x3 [ 0.9706 j 1.544435e-007] abs[ 0.9706] arg[9. 116734e-006]
x4 [ -0.9706 j -1.544435e-007] abs| 0.9706] arg[ -180]
B? a=1/abs (x4)

1.0303 j 0

B? f=1k
1,000 j O

B? RLd % 1K »5 IN FTZEILSETHAA VE—F U RERDODET,

B? /ac

T—R2I77A4INAlL ? test
ac ANEERAIE 2 el
fElL ? a

[EZzZELSEDIRFAIE 7 rid

r1d[6310
x3 [ 1.00
x4 [ -0.39

1 f[1,000 ]

15

13
r1d[1e+004 ]

12

96

f

] 1.740584e-007] abs| 1.0015] arg[9. 958068e-006]

%[5 8883766 ?06] abs[ 0.3913] arg[ 179.9991]
x3 [ 1.0012 j 1.690814e-007] abs[ 1.0012] arg[9.676016e-006]
J

x4 [ -0.50

1
1.
3.937318e-006] abs[ 0.5056] arg[ 179.9996]

B? HAA4E— T?
HAA4 v E—4" .
Xk, /—F3 ZERDET,

(6) NyF 77404 s10. sb THIMEIKH
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

FETEDNRIA—=Ze1lb 1ZHED2VNEH6 VICER L THRLET,

? elb1=6
610

? /point

f[1, 000 ]

x3 [ 6.8521 j 1.541294e-007] abs[ 6.8521] arg[1.288804e-006]
x4 [ 16.9103 j -1.913255e-007] abs[ 16.9103] arg[-6. 482519e-007]

TA MR LET,

? /range
ac ANESRAIL
Elx ? 1

range &R
range &R

range [EIR#E

el[1

f[1,000

x3 [ 0.9706 j 1.544435e-007] abs[ 0.9706] arg[9. 116734e-006]
x4 [ -0.9706 j -1.544435e-007] abs[ 0.9706] arg[ -180]

V=2l KA A s 7 A 1%0.9706 T, R LA ANINAED R L CTUvET,

HAN 112D L 912 el DEEZZEEL £,

? a=1/0.9706
1.0303 j O

Y
1.0303 j O

RLA AMDOBEFRERIAZE 2205, x4=0.5 E R DEAZE L £,

r1d[9700 1 f[1,000 ]

x3 [ 1.0013 j 1.693898e-007] abs| 1.0013] arg[9.693196e-006]
x4 [ -0.4979 j 4.062153e-006] abs| 0.4979] arg[ 179.9995]
r1d[9800 1 f[1,000 ]

x3 [ 1.0012 j 1.692871e-007] abs[ 1.0012] arg[9. 687383e-006]
x4 [ -0.5005 j 4.019952e-006] abs| 0.5005] arg[ 179.9995]

B? HAhA4 E—FRIEH 9.8K T,
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sim v== 7/ = &

TNy TF T 7 A NDEIEK LA

Xlx, /J—F3OHEAHA VE—ESREKRDET,
F—ADEFEL"?

B? /range
T—374 ? test

range &K%
range &K%
range &K%

B? /range
T—R2IT7AIAIK
ac ANESRAIX
ElE ? 1

range [EK&K
range [EK&K
range [EK&K
el [1
f[1,000
x3 [ 0.9706 j 1.544435e-007] abs[ 0.9706] arg[9. 116734e-006]
x4 [ -0.9706 j -1.544435e-007] abs[ 0.9706] arg[ -180]
B? a=1/abs (x3)
1.0303 5 O

V=2l b BRI A E 2 2N 5, x3=0.5 LR A EAEEL £,

B? /ac

T—R2IT7ANEAIFE ? test
ac AHESR&IE 27 el
fElX ? a

& ? rls

ris[251.2 1 f[1,000 ]

x3 [ 0.4850 j -1.582220e-004] abs[ 0.4850] arg[ -0.0187]
x4 [ -19.5977 j -0.0057 ] abs[ 19.5977] arg[ -179. 9833]
ris[398. 1 1 f[1,000 ]

x3 [ 0.5989 j -9.598095e-005] abs[ 0.5989] arg[ -0.0092]
x4 [ -15.4865 j -0.0035 ] abs[ 15.4865] arg[ -179.9872]

RLs=250 7% 400 OFEHH 2~ F 7,
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TNy TF T 7 A NDEIEK LA

r1s[260 1 f[1,000 ]

x3 [ 0.4936 j -1.529744e-004] abs[ 0.4936] arg[ -0.0178]
x4 [ -19.2871 j -0.0055 ] abs[ 19.2871] arg[ -179. 9836]
ris[270 1 f[1,000 ]

x3 [ 0.5031 j -1.473242e-004] abs[ 0.5031] arg[ -0.0168]
x4 [ -18.9463 j -0.0053 ] abs[ 18.9463] arg[ —179. 9839]

B? /—F3MDHAA2E—F2RIF 210 A— LT,

Fb#zﬂ@ﬁﬁ#
Y—RBEIOEHA T

.. n_hli FET®D
ﬁ"l] 109D 1FEEL

PLE T, FET {48 REc[EER DA

BT, J—F1 &/ —F3 ORISR L rg=0. 1 %18 ENL T, el @E&Rﬂﬁﬁ:ﬂ'ﬁ‘é ) — REE
DEALZ MR T Do

? /padd

left[ right[ parts[ el value[ 1
left[ right[ parts[ rl value[ 1e+006 j
left[ right[ parts[ rs value[ 1e+004 j
left[ right[ parts[ e2 value[

left[ right[ parts[ rld value[

left[ right[ parts[ rls value[

left[ right[ parts[ cc value[

left[ right[ parts[ ribl value[

left[ right[ parts[ cc value[

left[ right[ 10] parts[ ribl value[

left[ right[ 5] parts[ rd value[

left[ right[ 6] parts[ cc value[

left[ right[ 11] parts[ ribl value[

left[ rightl 9] parts[ r2bi valuel

left[ 8] right[ 10] parts[ elbl value[

left[ 10] right[ 11] parts[ glbl valuel

@ master [r2bi 1 left[ ig 9]

left[ 10] right[ parts[ r3bl valuel 1e+005 j

o [=lslelelelelslslelele e el

left[ 0] right ? /

left[ 1] right ? 2
R=FHE 7 rg
fElx 7 0.1

left[ 1] right ? *

WUBERRTOER/ —F
i[ 1] j[ 0] &&m#[el] {EL1 j 0]
i[ 5] j[ 0] & [e2] {E[24 j 0]
i[10] J[ 8] #RS#& [elbl] f&E[2 j 0]
SEERFTFOMEK 3
izﬁ; \§5ﬁ10)1@;ﬂ
2= ] b JbFT%S For/ — FERERR

£

J—FES 0 GoET, -1 GocDFEF) ? -
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Y TNR T T 7 A NDEEKK LA

el Z8fbs® T, HHEMERTS

25
el=0V %7

1. 99998 J — K x3=1. 99998V

22 J — K x4=22V EL TS

0

2.97084

21. 0292
0 D

|
3.94171 @ FJ?C
20. 0583 ¢ o
@ It TE

0
1000uF

CDE?
4.91257 cr 24V
19. 0874 & F

0 T Feg Fls ELd
(EE;) 1M 10K 1 %E 1M

I
5. 88344 -
18. 1166

0

6. 8543
17. 1457
0

7.82517
16. 1748
0

S B W O O W OO W RO ReWWO WD O REWw O R W o N
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TNy TF T 7 A NDEIEK LA

8.
15
0

9.
14
0

10

13

11
12

S B W O O WO O W oo e w3

—_
o

311
4 12
00
11

312
4 11
00

UEDT =216 (rg NBIMES N TNZRYY) sbl10 OEIFKIZ,

79603
. 204

76689
. 2331

L7378
. 2622

. 2232
. 7768

. 7086
. 2914

. 6795
. 3205

el=9V
J — K x3=10. 7378V
J— K x4=13. 2622V

e1=9. 5V CTOT—HAETEMTHEL GEMLE

/— K x3=11. 2232V

J— K x4=12. 7768V x4>x3 TEHTHDFITRKREVOTEEL TS

el=10V
/ — R x3=11. 7086V

J — K x4=12. 2914V x4>x3 7203, ENDIR VWO TEIEL T

el=11V
/ — R x3=12. 6795V

J— K x4=11. 3205V x4<x3 72D T, fet DENEL T 20

AJIE B OIRIED 9. 5Vp—p DRI,

J— R 3DOEFEIX, 2V5H 11.2V £ T 9. 2Vp—p O H 5
J— R4 OFEFEIX, 22V 05 12.8V £ T8.8Vp—p DHINRELND,

RLA ANDTFH Y =AU 0D LIZT 7 A 3R,

ERHEE AR TlL, Y —AOENES ZEEEBED 13 BEICRETNI. FLA roEfEs

DEIREEND 13 12 TR EEILR > T, RXIBEREOH I3/ 615,
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sim v == 7 /L =i &

Y TNR T T 7 A NDEEKK LA

(7)) "NYFIT7A4ILE s11. sb THFESEKEK
KT DAEDE = v N AERIC L O ATIA v B R % 6D T 2B B R A]

o 1
= Re Re -
2 10K 10K <> o
Ri o ® ) l I
100 1000uF 5 ¥ i !
VA b—e——f | ™ | o2 B
cl N @ __‘,L ] J - i SR
(-0 RS glh e TRY L RLE O ERL (e
7 100K .., ® F ® 100k Mgy
J_ @ (FRRTRY Wy @
7 Re 50 Re 50 oy
:
TRN 7 P9
Rb 2. 9K
of
ReZ < < Rb2
L3S = —
@L—l———%ﬂ%
IR
B IRLLr s
1. /—F5&¢/—F10DHEHBHESZERBIL e 2 DENITHRET D,

MO NN D D b T P AZREEEIE, —RANITEERMIE & Wb TR Y,
Re 2ICL> TEBRDENRESNLTWDS, ZOEELEZNET/ —FK5&/—F
1 0DEELEETHHEN/LRD,
lpara ZfE LT, Re 2% 1K 715 15K FTELEIHET, /—F5&/—FK10D
BIEN6 VIZEDR e 2DEERD S,
R e =1030 CHEDEIEIL/R D Z RGN 5,

2. Rclith2EIREsHET 5,

(R c OE¥HOEE) /R TROOLNDHMNDL, x 5EKDD,

=0

/point

(e2—x5) /Rc=0. 6mARELILD,

3. ANMEZDRWEEI 100 0H z DEEDF A L ZH~5,

TANIN 0fFTH D, /— FEIIHEREEH ), /— R 1 0133EREETH %,

4. A4 E—=F L 2%RD D,

Zi=95K»ELND, ZhUE, R1DEEIFEALEFRILTHD,

R1DEMDA L E—=F 2% 7211 & LTIOMEERNRTS &

95K=100K*Zii,/ (100K+Z1ii) &V,
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

Zii=1. OMBELND, - T, R1%Z 1 MIZHEMTIUIATNA L E—H 2 X% 6 5
O KIZHEMT 5 Z LWAMRETH D Z &b b,

IM*%1. 9M/ (1IM+1. 9M) =6 50K

L22L, ZOBETIE N T VP AZDOR—=REBRBBD T DO T A 3K 5 0T FR
S>TLEI,

& 2 A 1T D EMEIFZROE Y T,
B? /ipart

left[ 0] right ? 1
el

left[ O] right ? 2
=FLEZIE ? ri
fElx 2 100k

left[ 0] right ? 12
? rb
2.9k

left[ 0] right ? 14
FFEZIE ? el
iz 2 -6

left[ 0] right ? 7
EFRIE 7 ri
=2F4 r1 [FBICERIATVET,

RLCEFRZERALFEFITN? (/n) vy

left[ 0] right ? 11
=FRIE 7 e2
EEx 2 12

left[ 0] right ? 15
FFEZIE ? rl
Bl 2 1Im

left[ O] right ? /
left[ 1] right ? 16
ZFEZIE ? ri
Bl 7 100

left[ 1] right ? /
left[ 2] right ? 16

“F&IE 7?7 cc
Bl 2 1000u
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

left[ 2] right 2 5

FF4IE 2 bl , _
77;¥?tﬁﬁ/—F€lbLfTéDUMﬂL2@ﬁt)
trn:2, 3,

left[ 2] right ? /

left[ 3] right ? 5

F=FalE 7 b2 , _
T77ANEBEER/ —FEZAALTTEL(icl:0,1,2 D#RID)
trn:3,4,5

left[ 3] right ? /

left[ 4] right ? 6

FFLAIEX 7 re

fElx 2 50

left[ 4] right ? /

left[ 5] right ? 11

FFAIET 7 rc

{Elx 2 10k

left[ 5] right ? /

left[ 6] right ? 9
EFRIE 7 re
FF4 re [FEEICERASIATULET,

RLEFE2EFFEARALEIMN? G/n) vy
left[ 6] right ? /

left[ 7] right ? 10

FF4IE 7 b3 , _
77??%&%&/—F%AbLTFéUUMﬂL2@%EJ
trn:/, 8,

left[ 7] right ? /

left[ 8] right ? 10

FF4&IE 7 b4 , _
77?&%&%&/—F€lbbfTéUUMﬂL2@ﬁt)
trn:8, 9,

left[ 8] right ? /
left[ 9] right ? /

left[ 10] right ? 15

FF4lE ? cc

FF4 cc FEICERASNTULET,
BLEFEZFEALEFIN? (/n)y

left[ 10] right ? 11

FFRIE ? rc

F T4 rc [FBECERASATLET,
BLEFREEZFEALEIMN? (/n) y

(7) NRyF 77404 s11. sb THIEIKX
162 / 271
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TNy TF T 7 A NDEIEK LA

left[ 10] right ? /
left[ 11] right ? /

left[ 12] right ? 6
ZF&IE 7 bd

T7AIBEER/ —FEAALTTFEL(icl:0,1,2 DFRIZ)

trn:12, 13, 6
left[ 12] right ? 14
? rb2
1. 3k
left[ 12] right ? /
left[ 13] right ? 14
? re2
1. 3k

left[ 13] right ? *

BYBERRFOER/ —F
|[H4[M'ﬁﬁ%bﬂiﬁﬂjﬂ]
m 1] J[ 0] &é [e2] fE[12 j O]
i[14] j[ 0] #f&n#[e3] fE[-6 j O]

BYBERRTOMES 3

ﬁ_LEE

REREFOM@EH 0 i
Ial—iavicBitd RR/—FERERKR

1T BB IDFEFE) 75
BELEITH, (y/n)

rn.cir blk bl
bname b2 sfho trn 3,4, 5

func trn:3,4,5 name trn.cir blk b2
@ func trn:t,2,3
bname b3 sfnc trn:7, 8, 10

func trn:7,8,10 name trn.cir blk b3
@ func trn:1,2,3
bname b4 sfnc trn:8,9, 10

func trn:8,9,10 name trn.cir blk b4
@ func trn:t1,2,3
bname b5 sfnc trn:12, 13,6

func trn:12,13,6 name trn.cir blk bd
@ func trn:1,2,3
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sim v==7 /)L

TNy TF T 7 A NDEIEK LA

MIEERFEFOER, —F
i[ 1] 0] ERans [el] fE[I
i[11] ] ‘ﬂ%kﬂfﬁﬂ
i[14] j [e3] fBE[-
i[20] j

i[24] j[22]

i[28] j[26]

i [32] j[30]

i[36] j[34] &
Ei@Eﬁ%?@ﬁﬂ 8
Hi_Li;;hnLJ§§§§:¥LO)1E]aﬂ 0

j 0]
2 j 0]
6

Tal—iavIitlBltd /ix/—

R AR

0

=~/ —FES 0 G5£T,

] right[ 1]

right[ 2]

right[ 7]

right[ 11]

right[ 12]

right[ 14]

right[ 15]

right[ 16]

right[ 16]

right[ 20]

right[ 17]

right[ 24]

right[ 6]

right[ 21]

right[ 11]

right[ 19]

right[ 23]

right[ 9]

right[ 35]

right[ 28]

right[ 25]

right[ 32]

right[ 29]

right[ 11]

right[ 15]

right[ 27]

right[ 31]

right[ 14]

right[ 36]

right[ 14]

right[ 33]

right[ 18]

: right[ 19]
@ master[rebl

left[ 18] right[ 20]

left[ 21] right[ 22]

left[ 211 right[ 23]
@ master[reb2

left[ 22] right[ 24]

left[ 25] right[ 26]

left[ 25] right[ 27]
@ master[reb3

left[ 26] right[ 28]

left[ 29] right[ 30]

left[ 291 right[ 31]
@ master[rebd

left[ 30] right[ 32]

left[ 33] right[ 34]

left[ 33] right[ 35]
@ master[rebb

left[ 341 right[ 36]

(7)) N"oF 77404 s11.

parts[ el
parts[ rl
parts[ ri
parts[ e2
parts[ rb
parts[ e3
parts[ r
parts[ r
parts[ cc
parts[ ribl
parts[ rbbl
parts[ rib2
parts[ re
parts[ rbb2
parts[ rc
parts[ rbbl
parts[ rbb2
parts[ re
parts[ rbbb
parts[ r1b3
parts[ rbb3
parts[ rib4
parts[ rbb4
parts[ rc
parts[ cc
parts[ rbb3
parts[ rbb4
parts[ rb2
parts[ ribb
parts[ re2
parts[ rbbb
parts[ rebl
parts[ kbl
1 leftl[ 17]
parts[ ebbl
parts[ reb2
parts[ kb2
1 left[ 21]
parts[ ebb2
parts[ reb3
parts[ kb3
1 left[ 25]
parts[ ebb3
parts[ reb4
parts[ kb4
1 left[ 29]
parts[ ebb4
parts[ rebb
parts[ kbb
1 left[ 33]
parts[ ebbb

-1 B 2DFEF) ? -1

value[ 1]
value[ 1e+005 j
value[ 1e+005 |

value[
value[
value[
value[
value[
value[
value[
value[
value[
value[
value[
value[
value[

]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
] valuel
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]

(2]

value[
value[
value[
value[
value[
value[
value[
value[

[«:]
+

(=
OWOWOoOOoOOoOOOoOOOoOOoOO (=

value[

value[

value[

value[

value[

value[

value[

value[
right[ 18]

] valuel

] valuel

1 valuel
right[ 22]

1 value[

] valuel

1 valuel
right[ 26]

value[

value[

value[

]

]

]
right[ 30]

]

]

]

(=

o
Ot Ot e Pk ed ek ek ek O —

value[
value[
value[
right[ 34]

1 valuel

s b T O FEIEKX

[ oSO O oo o oSO O oo o COOCCOOOOOCOOCOOOOOCOOOOCOOOOoOOoOoCOOoO
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TNy TF T 7 A NDEIEK LA

ERBEREERELET.

j 0 1 abs[ 7.2470] argl
] 0 1 abs[ 7.2470] argl
BiEmAE 6V ICSRELET

T—R2I77A4)L&IE 7 test

BEEEILSEDIRFRIE 7 re2

para re2 =IEE ? 1k

para re2 ImiE ? 1.5k

para re2 AT7v =27 710

re2[1000

x5 [ 5

x10 [ 5

re2[1010

x5 [ 5

x10 [ 5

re2[1020

x5 [ o

x10 [ o
6
6
6
6

2

av I ']
- =

mr
g 09

av I ']
- =

mr
g 09

av I ']
- =

g 09

re2[1030
x5 [
x10 [
re2[1040
x5 [
x10 [

B? Re=1030 & LF9.
F—ANFL?

B? re2=1030

Ly}

av I ']
- =

g 09

—
COOCOCOOOCOOCOOOOOO

e e e e
oo o> g o OO
/i /i /i /i /i

g 09

av I ']
- =

B?
SRELZERERICE TS, Re ISTNSERZFTELET .

]
6.0121 |
x10 [ 6.0121 |
B? Re [T Eik
(e2-xb) /rc
5.987871e-004 j 0

B? EikIL#y 0.6mA TT .
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TNy TF T 7 A NDEIEK LA

w2, 1000Hz IZBiFT 574 &R ET,

range JEIE#
range JEIE#

range J&EH

el[1

f[1,000

xb [ -90.3685 j —1.564120e-004] abs[ 90.3685] arg[ -179. 9999]
x10‘[ 89.4737 | 1.54?2256—0Q4] abs[ 89.4737] qrg[g. 907875e-005]
B? 4 &% 90 £T9, /—F5(FfuEKREG., /—F10IFXERETT,

ANA v E—F A ROET,
BAINZ Ri=0.001 & LT, /range THAZERD, HAN 1 L7425 E1 2RDTH Blpara T
Ri #Z2b SHETH AR 05 L RDMEBATIA L E—H L 20 £,

B? Ri=0.001 &LZFY
ri=0. 001
0.0010 5 O

B? Ri=0.001 l;BIT%/—F‘1 ODHEANEEN 1 L5 E57% el ZKHT,
$b4>5—@>z§xm$¢@

/range
SiEAIX 7 el

range JEJR

range [&E

range JEE#E

el[1

f[1, 000

xb [ -90.4669 j -1.567535e-004] abs[ 90.4669] arg[ —-179. 9999]
x10 [ 89.5711 j 1.550597e-004] abs[ 89.5711] arg[9. 918670e-005]
B? a=el/abs (x10)

0.0112 | 0
Ri % 1k /b IN ETEILETET, x10=0.5 £5 3 Ri DEEZROET.

B? f=1k
1,000 j O

B? /ac

T—R2I77ALAIE ? test
ac AAEESRAIE 27 el
Bl ? a

? ri
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TNy TF T 7 A NDEIEK LA

ril4.642e+004] f[1,000 ]

x6 [ -0.6710 j -7.723226e-007] abs[ 0.6710] arg[ -179.9999]
x10 [ 0.6643 j 7.636302e-007] abs[ 0.6643] arg[6.586223e-005]
ri[1e+005 1 f[1,000 ]

x5 [ -0.4836 j -4 011454e-007] abs[  0.4836] arg[ -180]
x10 [ 0.4788 j 3.964200e-007] abs[  0.4788] arg[4. 744088e-005]

1 JBDONYFIT7A4)L sll.sb ZRTLET,

BT, ri=46k 2>5 100k D% & HICHHE T,

ri[9e+004 1 f[1,000 ]
xb [ -0.5101 j -4.464808e-007] abs[ 0.5101] arg[ -179.9999]
x10 [ . 5051 j 4.412651e-007] abs[ 0.5051] arg[b. 005514e-005]
ri[9. 1 f[1,000 ]
X9 .5074 j —-4.415997e-007] abs[ 0.5074] argl -180]
x10 . 5023 j 4.364367e-007] abs[ 0.5023] arg[4.977967e-005]
ri[9. 1 f[1,000 ]
X9 .5046 | —4.368325e-007] abs[ 0.5046] argl -180]
x10 .4996 | 4.317210e-007] abs[ 0.4996] arg[4.951110e-005]
ri[9. 1 f[1,000 ]
X9 .5019 j -4.321225e-007] abs[ 0.5019] argl -180]
x10 .4969 | 4.270619e-007] abs[ 0.4969] arg[4.924317e-005]
ri[9. 1 f[1,000 ]
X9 4992 j -4.274755e-007] abs[ 0.4992] argl -180]
x10 4942 | 4.224651e-007] abs[ 0.4942] arg[4.897665e-005]
ri[9. 1 f[1,000 ]
X9 .4965 | —4.229187e-007] abs[ 0.4965] argl -180]
x10 .4916 j 4.179576e-007] abs[ 0.4916] arg[4.871480e-005]
ri[9. 1 f[1,000 ]
X9 .4939 | -4.184387e-007] abs[ 0.4939] argl -180]
x10 .4890 j 4.135261e-007] abs[ 0.4890] arg[4. 845624e-005]
ri[9. 1 f[1,000 ]
| X5 4912 j -4.140229e-007] abs[ 0.4912] argl -180]
x10 . 4864 | 4.091580e-007] abs[ 0.4864] arg[4.819962e-005]
ri[9. 1 f[1,000 ]
X9 . 4886 | —4.096591e-007] abs[ 0.4886] argl -180]
x10 . 4838 | 4.048415e-007] abs[ 0.4838] arg[4.794366e-005]
r i [9. 1 f[1,000 ]
X9 . 4861 j —4.053360e-007] abs[ 0.4861] argl -180]
| x10 [ . 4813 j 4.005652e-007] abs[ 0.4813] arg[4.768709e-005]
ri[1e+005 1 f[1,000 ]
x5 [ . 4836 | —4.011454e-007] abs[ 0.4836] argl -180]
x10 [ 4788 j 3.964200e-007] abs[ 0.4788] arg[4. 744088e-005]

ri=91k 725 92k D% & HIZHH~ET

ri[9.18e+004 ] f[1,000 ]
x6 [ -0.5051 j -4.377916e-007] abs[ 0.5051] argl -180]
x10 [ 0.5001 j 4.326698e-007] abs[ 0.5001] arg[4.956593e-005]

ri[9.19e+004 ] f[1,000 ]
xo [ -0.5049 j -4.373101e-007] abs[ 0.5049] argl -180]
x10 [ 0.4999 j 4.321935e-007] abs[ 0.4999] arg[4.953832e-005]
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TNy TF T 7 A NDEIEK LA

Ri=91.9K T, X10=0.5 I 5D T, ASA v E—F 2 A% 91.9K T,
J—FRb5 &/ —F10 DEENEILT HHEHEZMERL £,
J—K2& /7 —=FR7TOELELRRFCHERLFET,

F9, =0 IR EL T, /Mdisp TERT D/ — RE AL THB/point THER L £,

? =0
0,0
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i[ 1] j[L 0] #Bsm4a [el] &1 J 0
I[H] J[ 0] ERFm4[e2] fE[12 ]
i[14] j[ 0] &4 [e3] {E[-6 j
1 [20] j[18] h4 [ebbl] {E[
1 [24] j[22] h4 [ebb2] {E[
1 [28] j[26] h4 [ebb3] {E[
i [32] [30] [ebbd] fE[
1 [36] j[34] uﬂ;‘f‘%[ebbfﬂ &l
MIIEBERFFOMESH 8
E E:}IL:J—?%%CD{@ 3& 0
alb—avIlBlt+d xR/ — FERERR

h
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#h am
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0.6
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el
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x2 [ -0.0059 O 0. 0059]
' xb [ 6.0121 5 0 6.0121]
xI [ -0.0059 j O 0. 0059]
x10 [ 6.0121 j 0 6.0121]

BEAIHO /= FTHDH/— K2 & TIHRTELETT,
e, BRHIAO ) =N THL/— K5 L 10 bR LEETT,

----- W e2=12V 2D T, /— R 1LIZIEKEDESHN A IS &, /— K5 OEHEIT OV
#%mViTQ%%1%@pﬁﬁ@%ﬁ?%%Té@f?To

T, ZOEBEOF A T 90 LRDENTWDHO T, AOIENEIE 12/90=0.1333V LA
TRAREOHIDELNDL EEZXLNET,
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el ZEEE ) — R 2 1CBT 572010, /padd T/ —F1 &/ —F2DOMIZr2=0.1 ZBL

F4, FRTH/—RIEI5 L 1077 FICERLET,
left[ 0] right ? /

left[ 1] right ? 2
FFRIE ? r2
Elx 2 0.1

left[ 1] right ? *

M BERREFOER/ — K
I|: ]] |: ] nﬂnn%[e]] ﬁﬁ
![]]] J Eens[e2] B
i [14] EREn4 [e3] {E
i [20] ] T

i [24]
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i[36] ]

i
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i
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Ok Ok Dk OB
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1l EBIDER) 75
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-0.07 el1=-0.07V

511.8137 x5=11.8137V

10 0.210538 x10=0.210538V IEFIZEEL TV D
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TN TF T 7 A DX &

0.057

5 0.324442
10 11.6998
00

0.058

5 0.233976
10 11.7903
00

0.059

5 0.143509
10 11.8807
00

U EDEET—42 &Y

sim

B!

el1=0.057V
x5=0.324442V
x10=11.6998 V

e1=0.058V
x5=0.233976V
x10=11.7903 V

e1=0.059V
x5=0.143509V
x10=11.8807V

~==a 7 = EE
@
L Re <
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T 100K | “ ® 100x TN ¥
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N
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Re2 3 R
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er  —gv

EFICEELTWD

EFICEELTWS

T NAVATA

e1=-0.07~0.058 V »Z&{L. (0.128Vp-p) (Zxf L T,
x5=11.8137~0.233976V D74t (11.58Vp-p). %A 1% 90.48 & 72 %,
x10=0.210538~11.7903 V »Z:1t. (-11.58Vp-p). 71 11-90.48 &L 725,

el OHLMEIL-0.07+0.128/2 =-0.006 V Th 5 Z L 3R ST,

J— K5 &/ —F 10 OEMER ZREZRITHEZR LTZME -0.0069V IZFHE LW EF XD,

-0.0059 ;5 0 0. 0059]

6.0121]

0. 0059]

6.0121]

s T, sl DEKIZ,— K5 & /7 — R 10 OELEN -0.0069V #H.LE LTEELTEH
V. JEIE 0.128Vpp DATHATIEF el Xy XL XA CCEBUTMALND &, i
KIEE (11.58Vpp) OHIINELINLD T ENTND,
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6.0121 ; 0
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Y TNR T T 7 A NDEEKK LA

(8) WMYFI7A4ILE ss1. sb THFESHEKEK
NHF 7Y —> a4 FOF E T 2§/ L7 258 g a %

|
<> Rd
= 10K
Ri cC o
mmF@
’L—"V\f\ ” T = FETD
Rl = W
| 1K l ©
;LD R2 50
et DfaEt
1. /— Kb &/ —R8DHERINESEZEREIL e 2 DI ET D,

B O THNZSH S F E TRHIIL, —BIZITEERERE & Wb T 0 |
SICE s TEBMDEN/SREINTND, ZOMEEExIULE/ — 5L /7 — K8
DEEEERTDHENEKD,
lpara ZHEMA LT, R5%21004—241H1 0KETELEET, /—FK5&
J—R8DEEN1 2 VIZ/2DR5 Dz RD D,
R5=59 64— ATHEDELIZRDZ ENHND,
2. ANNEZOREEHN1 00 0H z DEEOF A E2RD,
TA AT 5ETH D, /— RSIIMAHKER ), 7 — R8IIERIETH 5,
N OREDE =Y v bR OEIKICARD & T IRV N E N,
3. ANMA v E—FX 2 RERD D,
Zi=1M»HEb6N5, TN R1IDHEEFRLETH S,
R1=10MIZHEMTIUIANA L E—=H 2% 1 OMIZHEMNT 5 Z ERARETH D Z &
Dond, ZOGEIZIEZRN T UV AZOEIEE LR | 71 AATREITR N,
4. 7 —=F5MICH /= F8MER UL L O ICAMmBIMERERTLL, 74 bHFELIRD,
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TNy TF T 7 A NDEIEK LA

[BIEE D ATNTIRD K H I TWVET,
B? /ipart

100 IDOO\IF

left[ 0] right ? 1 ”% 1m o
= O’—rw,—uﬂ—s @

nz 50 Rz 50

@
RS SR
10K < < 10K
@

EF4 rl FBICERISATOES,
RLEFREERLETA? (y/n) y

left[ 0] right ? 10
rl
Tm
right ? 11
? el
24
right 72 /
right 72 2
? ri
100
right ? /
right 72 3
? ¢©C
1000u
left[ 2] right ? /
left[ 3] right ? 5
R2FalE ? bl
774w%tﬁﬁ/—F€lﬂbfT$UHm012@&[J
etd:3,4,5
left[ 3] right ? /

left[ 4] right ? 9

left[ 4] right ? /
left[ 5] right ? 11

left[ 5] right ? /
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TNy TF T 7 A NDEIEK LA

left[ 6] right ? 8
=FHIET 7 b2

T7AINEEER/ —FEAALTTFEL(icl:0,1,2 DO#ID)

fetd:6, 7,8
left[ 6] right ? /

leftl 7] right ? 9

FFRaIE 27 r2

%=F4 r2 IERICERSIATLVET,
RILEFLEZFERALETMA? (/n) vy

leftl 7] right ? /

left[ 8] right ? 10

EFHIE ? co

T4 cc [FBEICERAESATVWET,
BLEFELZERALETMA? (/n) vy

left[ 8] right ? 11

FFHIE 7 r3

FF4 rd [FEEICERIATWET,
BLEFRLREZEALEFTIMN? /) vy

left[ 8] right ? /

left[ 9] right ? 12
F£FRIE 7 b3

T7ANBERER/ —FEZADLTTEL(ic1:0,1,2 D#IZ)

fetd:12, 13,9

left[ 9] right ? /
left[ 10] right ? /
left[ 11] right ? /

left[ 12] right ? 14
FFAIE 27 rd
ElEx 7 1Im

leftl 12] right ? /

left[ 13] right ? 14
? rb
1k

left[ 13] right ? *

WUBEERRFOER/ —F

iL 1] j[ 0] &p&#lel] fE[1 j O]

![ll] J[ 0] Ehsmfe2] {E[24 J_O]

i[14] j[ 0] #p&4[e3] E[-12 j 0]
MIIBEERFRFOMERHR 3
M.L'Emuﬁf?@i@ 3!51 0 .
Iialb—YavizBItdH R/ —FERERR

£T 2 0 42T, -1 KEZOFEF) 75
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

/—F&S 0 268 T)
imﬁmvnjbm&u
bname b1 sfnc fetd:3,

4,

func fetd:3,4,5 name fetd.cir blk bl
@ func fetd:1,2,3
bname b2 sfnc fetd:6,7,8

func fetd:6,7,8 name fetd.cir blk b2
@ func fetd:1,2,3
bname b3 sfnc fetd:12, 13,9

?
gq RELETH (v/n)

func fetd:12,13,9 name fetd.cir blk b3
@ func fetd:1,2,3

WA EERRFOER/ —F
i[ 11 J[ 0] #Rdn4[el] {E[1 j 0]
i[11] [ 0] &B&n#[e2] {E[24 j O]
i[14] j[ 0] %B&n# [e3] fE[-12 j 0]
i[17] j[15] #B&m# [elbl] f&E[2 j O]
gmﬂ4m15&%mm1ﬁme
i[25] j[23] &R&4 [e1b3] fE[2 j 0]
BIABERFFOE 6
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é 85 alb—3vIEItS ®RR/— FRERR

K/ —FES 0 Go2T, -1 GoDFEF) ? -1
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right[ parts[ ri value[ 1e+006
right[ parts[ rl value[ 1e+006
rightl parts[ rl value[ 1e+006
right[ parts[ e2 value[ 24
right[ parts[ e3 value[ -12
right[ parts[ ri value[ 100
right[ parts[ cc value[ 0. 001
right[ parts[ ribl value[
right[ parts| value[
right[ parts[ value[
right[ parts[ value[
right[ parts[ value[
right[ parts[ value[
right[ parts[ valuel
right[ parts[ value[
right[ parts[ value[
right[ parts[ value[
right[ parts[ value[
right[ parts[ value[
right[ parts| value[
right[ parts[ value[
right[ parts| value[
right[ parts[ value[
right[ parts[ value[
right[ parts[ valuel
: right[ 18] parts[ qlbl value[
@ master[r2bi 1 left[ 15] right[ 16]
left[ 17] right[ 18] parts[ r3bl valuel 1e+005
left[ 19] right[ 20] parts[ r2b2 valuel 1e+010
left[ 19] right[ 211 parts[ elb2 value[ 2
left[ 21] right[ 22] parts[ r3b2 value[ 1e+005
left[ 21] right[ 22] parts[ qib2 value[ 0.004
@ master[r2b2 1 left[ 19] right[ 20]
left[ 23] right[ 24] parts[ r2b3 value[ 1e+010
left[ 23] right[ 25] parts[ elb3 value[ 2
left[ 25] right[ 26] parts[ ql1b3 value[ 0.004
@ master[r2b3 1 left[ 23] right[ 24]
left[ 25] right[ 26] parts[ r3b3 1 valuel 1e+005
wmAD i?ﬁ?—36
BEAD/—F&ES =2
B? /—FK5¢& SG)EET'ODEJJT’EIE\’&EEM LEd
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]
]
]
]
]
]
]
]
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]
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0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

x5, x8=12 ¢ 725, R5 DfEZRD F 4,

T—RIF7AIVEIE ? test
ExZELSEHIRFEIE 7 rd
para r5 &RIEME ? 100
para r5 e fE ? 10k
para r5 X7 w7 ? 100
r5[464. 2 1 f[0
x5 [ 9.7852 j 0 abs[ 9.7852]
x8 [ 9.7852 j O abs[ 9.7852]
r5[774.3 1 f[0
xb [ 14.0892 j 0 abs[ 14.0892]
x8 [ 14.0892 j 0 abs[ 14.0892]

10

J 0
j 0
[0
j 0
j 0

B? R5=596 [CEREL F T

B? 7 A LERBLET

/range

range &K
range &K
range [&E#

-15. 3850 j -2.449368e-006] abs[  15.3850] argl -180]
[ 15.2181 j 2.398980e-006] abs[ 15.2181] arg[9. 032112e-006]
B? #7415 8TIMD., F—U U b UEKICKHERBRE YNNG YIEMETT,
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

BINT, =018 FEL, # R/ —F%3,5,6,8IEH LT, BFEOENES AR L 1,

? /point ]
[-2. 742966e-005 j O 1 abs[2. 742966e-005] arg[ 180]

[ 12.0007 j O ] abs[ 12.0007] arg[ 0]
[-2. 742966e-005 j O ] abs[2. 742966e-005] argl 180]
[ 12.0007 j O ] abs[ 12.0007] argl 0]

J—FK 3, 61XIFEALEOV TT,
A TR 15 72 DT, el1=-12/15=-0.8V 7> 5 12/15=0.8V * TZLA/LUREIE 1.6Vp-p)d 5 &.
J—FRb5 L/ —FR8IIBLZ 24Vpp D& ET B L THTE 7,

J—F1&3oMiz, P rg=0.1 ZBML T, el OEILIZXHTEH/ —K5 L/ —K8D
BIEECEHER L FT,
left[ 0] right ? /

left[ 1] right ? 3
FFRIE ? rg
Elx 2 0.1

left[ 1] right ? *

] uﬂnn%[e]]
ERam 4 [e2]
R am 44 [e3]
HRan4a Lelb]
HRan4 [e1b2
BRam 4 [e1b3
ﬁ%?@@ﬂ 6
RRTOMES 0 ]
—avIlBlTd RR/ — FEERR
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YTV F T 7 A ORI &

2161 For /) — K2 FHERA LV K161

8-0.291684
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-0.79 100 1000uF

5 24.1509 el () Rl S
8 -0.138025

00 FETD @
-0.78 ® 3
5 23.9971 @3
8 0.0156345

00
-0.77 el=-0.77V
5 23.8433 x5=23.8433V  #EIfFLTWV5
8 0.169294 x8=0.169294 V #EIfEL T\ 5%
00

-0.76

5 23.6895

8 0.322953

00

0.77
50.157127

8 23.8329
00

0.78

5 0.00332086
8 23.9865
00

el=-0.77V
x5=0.157127V BfEL T\ 5
x8=23.8329V #IfEL T35

el1=-0.78 V
x5=0.00332086 RN 72UN

el 230V 2l & LT-0.78~0.78 V. (IEMH 1.56 Vp-p) OZ{bET5 &,
x5 1% 23.8433~0.157127 V (#RhE 23.69) {45, 7 A »1%-15.18,
x10 1% 0.169294~23.8329 V (IEiE 23.66) k35, 7 A » 1% 15.17,
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Y TNR T T 7 A NDEEKK LA

(9) NYFIT7A4ILE ss2. sb THESEKEK
FETE TP A X AT 2T R ] 15

§ 10K
Ri
100 1mmF 7
D FETD FETD
el (-] Rl; TRN TRN .
T !
&
Yy e

FETD b

8|

R} == <R

10K Tb < 10K

® —Q\Tﬁ_

el &Y

ETOFEET
1. /— K5 &/ —F11DHEHKIMESEZEREL e 2DBDICHET D,

EEEE O TN SH S F E T, —RENSITEBTREE & Wb Tk,
BICL - TEERDENRESINLTWVD, ZOEEEZNX/ —R5EL/—F11
DEEEERTDHENEKD,
lpara ZHEMA LT, R3Z21004—241H10KETELEET, /—FK5¢&
J—FR11DFEENT 2VIZRDHRIDEERKD D,
R3=600A4A—ALTHEDBIEIL/RDZ ENDND,

2. ANJMEZDOENEEN1 00 0H 2z DEFD 7 A L ZFHRD,

TAIK6 3G T D, /— FEIIfiEE ), 7 — R 1 1EEREETH D,

NI PREDE =Y B OEE L FETORDEAEDOTMOr A RGN 5,
NIV AFDEGEIZR 1T =1MELTHEL D L7 A AT RkE W,

3. AAvE—F L RAERD D,

Zi=1M»PE6d, iUk, R1DOEERICTH D,

R1=10MIZHMTIUIATNA L E—F L 2% 1 OMIZHINT 5 Z ENRETHDL Z &
NoD, ZOBAITIE N T VP AZ ORI EITHERY . A AT,

4. J—F5MNZH/—F1 1IEFRC LS IcAmEizEi sy A 2% L <75
FHRHKD,
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TNy TF T 7 A NDEIEK LA

[BIEE D ATNTIRD K H I TWVET,
B? /ipart

left[ 0] right ? 1
FEFLIE 27 el
Elx 2 1

left[ 0] right ? 3
FFRIE 27 ri
Bl 2 1Im

left[ 0] right ? 9

FFRIE 27 ri

FTF4 r1 FRICERASATLETD,
BLEFREZERHLETN? (y/n) y

left[ 0] right ? 13
FFLIE 27 rl
Bl 2 1Im

left[ 0] right ? 12
FFRIE 7 e2
Bz 2 24

left[ 0] right ? 16
=FLIET 7 el
Elx 2 -12

left[ 0] right ? /

left[ 1] right ? 2
=FRIE 27 ri
fElx =2 100

left[ 1] right ? /

leftl 2] right ? 3
=F2IE ? cc
fElx 2 1000u

left[ 2] right ? /

left[ 3] right ? 5

FF2IE 7 bl , _
T774IVEEE R/ —FEAADLTTFEL icl:0,1,2 OFRIZ)
fetd:3,4,5

left[ 3] right ? /

left[ 4] right ? 5

FFHIE 7 b2 ‘ , _

ETfébE}%&ﬁﬁ/— FZAALTTFSIWL(icl:0,1,2 D¥ID)
rn:4, 6,

left[ 4] right 7 6
=FRIE ? rs
fElE 2 5k

left[ 4] right ?/
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TNy TF T 7 A NDEIEK LA

left[ 5] right ? 12
? rd
10k

left[ 5] right ? /

left[ 6] right ? 8
FFLIE 7 rs2
filllx =2 50

left[ 6] right ? /

left[ 7] right ? 8

FFR2IE 7?7 rs2

FF4 rs2 FERICERIATLET,
RLFEFRZFFERBLFETN? (v/n) y

left[ 7] right ? 11

FFHIE 7 b4 ‘ , _

1:771’[)”;%1]&%&/_ FEZAALTTFSL icl:0,1,2 MDFID)
rn:10, 7,

left[ 7] right ? 10

=FEIE ? rs

FF4 rs [FBEICERAShTOLET,
RLEFELEZFEBLEITN? (y/n) y

left[ 7] right ? /

left[ 8] right ? 14

FF&IE 7 b ‘ , _
T7ANEEER/ —FZ#AALTTELicl:0,1,2 OFRID)
fetd:14, 15,8

left[ 8] right ? /

left[ 9] right ? 11

FF&IE 7 b3 , _
T774INEBEER/ —FEADLTTELicl:0,1,2 OFRIZ)
fetd:9, 10, 11

left[ 9] right ? /

left[ 10] right ? /

left[ 11] right ? 12

FFLRIE ? rd

FF4 rd FEREICERASATLETD,
BLEFRZEBLETN? (v/n) y

left[ 11] right ? 13

FEFLIE ? cc

FF4 cc [FREICERASATLET,
RLEFLEFFEALEITM™? (y/Nn) y
left[ 11] right ? /

left[ 12] right ? /

left[ 13] right ? /
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

leftl 14] right ? 16
? r2
10k

left[ 14] right ? /

left[ 15] right ? 16
R=FAlE ? rd
fElx 7 10k

left[ 15] right ? *

BUYEERFFOER/ —F

i[ 1] j[ 0] &4 [el] fE[1 j 0]

i[12] j[ 0] &R&A# [e2] fE[24 | O]

i[16] j[ 0] BR&4 [e3] fE[-12 j 0]
ﬁﬁﬁ'ﬁE;ﬁi?@{@aﬂ &

’/-.. l/—/EIJl-.B"aH'% TR/ — FEREKR

Ll BEBIDFEF) 75
BRELETH, (v/n)

func fetd:3,4,5 name fetd.cir blk bl
@ func fetd:1,2,3
bname b2 sfnc trn:4,6,5

func trn:4,6,5 name trn.cir blk b2
@ func trn:1,2 3
bname b4 sfnc trn:10, 7, 11

func trn:10,7,11 name trn.cir blk b4
@ func trn:1,2 3
bname bb sfnc fetd:14, 15,8

func fetd:14,15,8 name fetd.cir blk bb
@ func fetd:1,2,3
bname b3 sfnc fetd:9, 10, 11

func fetd:9, 10,11 name fetd.cir blk b3
@ func fetd:1,2,3

E.LELT-‘:ﬁ%?G)T&‘fm/ —F

il 1] [ 0] &R&m4a(el] {E[T J 0]

(121 J[ 0] 3B [e2] fE[24 j 0]

![16] J B [e3] {E[-12 J 0]

i [19] & Lelbl] {E[2 | 0]

i[24] j

i [28]

i [31]

i [35] j[33]

E.LEEJ?%?-G){@&& 8
EJ}ILJ]?i%@{@Fﬂ 0
alb—iaviiBlTd RE/— FEERR

T ELIOFEF) ? -1
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TNy TF T 7 A NDEIEK LA

right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[
right[

value[ 1
value[ 1e+006
value[ 1e+006
valuel 24
value[ 1e+006
value[ —12
value[ 100
value[ 0. 001
valuel 0.1
value[ 5000
value[ 0.1
value[ 0.1
valuel 1e+004
value[ 0.1
value[
value[
value[
valuel
valuel
value[
value[
value[
valuel
value[
value[
value[

parts[ el
parts[ rl
parts[ rl
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parts[ e3
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parts[ cc
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parts[ ribl
parts[ rib2
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parts[ ribl
parts[ rbb2
parts[ rs2
parts[ rbb2
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parts[ r1b3
parts[ ribd
parts[ rib3
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right[
right[
right[
right[
right[
right[
right[
right[
: right([
@ master[r2bl

parts[ rbb4
parts[ rib3
parts[ r2 VENTE
parts[ ribb VENTE

1 valuel
]
%

parts[ r3 % VENTE
]
]
]

value[

parts[ ribb valuel

parts[ r2bi valuel

parts[ elbi valuel

parts[ qlbi valuel
1 left[ right[ 18]

| I NN WS W - E—— S—— S——) S_——

left[ 19] right[
left[ 21] right[
left[ 21] rightl
@ master[reb2
left[ 22] right[
left[ 25] right[
left[ 25] rightl
@ master[rebd
left[ 26] right[
left[ 29] right[
left[ 29] right[
left[ 31] right[
left[ 31] right[
@ master[r2bb
left[ 33] right[
left[ 33] right[
left[ 35] right[
@ master[r2b3
left[ 35] right[
mAD FFES
mAD/ — &S

(9) NyF 77 AN

parts[ r3bl
parts[ reb2
parts[ kb2

1 leftl
parts[ ebb2
parts[ reb4
parts[ kb4

1 leftl
parts[ ebb4
parts[ r2bb
parts[ elbb
parts[ r3bb
parts[ glbb

1 leftl
parts[ r2b3
parts[ elb3
parts[ gqlb3
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parts[ r3b3

s s 2.

] value[

] value[
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right[ 22]

] value[

] value[

1 value[
right[ 26]
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right[ 30]
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

'B'J J—F5ET1TDREVHERZHEIELFTT

23.0105
[ 23.0105
B? R3 #ZfLxt

i0 ] abs[ 23.0105] arg[
i0 1 abs[  23.0105] argl
T. ﬁﬁﬁﬁ1wt@éﬁ&xm$¢

F—RTFAILEAIE 7 test
EBEEESELIRFRIE 2 r3
para r3 &IE{E ? 100

para r3 mefE ? 10k

para r3 AT7wv 7 7?1

r3[464.2 1 f[0
x5 [ 9.7896 5 0 9.7896]
x11 [ 9.789% j 0 9. 7896]
r3(774.3 1 [0
xb [ 140937 j O 14. 0937]
x11 [ 14.0937 j 0 14.0937]

11.9910]
11.9910]

12.0052]
12.0052]

ac ANESES T
BIE 2

range J&IKEL

range J&IKEL

range JEE#

el[1

f[1, 000 ]

x5 [ -64.2221 j —-1.023650e-005] abs[ 64.2221] argl -180]
x11 [ 63.5717 j 1.003277e-005] abs[ 63.5717] arg[9. 042308e-006]
B? # A vi%., 6 3EELY FET dAHKIYKEL,
FSUDRADE—) o P EREIYENSWMENTFEONREL,

1 BONYFIT7A4I)L ss2.sb ZRTLET,
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Y TNR T T 7 A NDEEKK LA

BINC, F0ICEFEL, #Rr/—F4%3,5,9, 11 ICEHE LT, BEOEMESZHERLE 1T,

—1.658912e-007 5 0 ] abs[7.658912e-007] argl 180]

12.0052 5 0 ] abs[ 12.0052] arg[ 0]
—1.658912e-007 5 0 ] abs[7.658912e-007] argl 180]
12.0052 5 0 ] abs[ 12.0062] arg[ 0]

ssl DEEEFEEEIC, /— R 3, 9I1XIFE AL OV TT,
FANTKI 63 72D T, e1=-12/63=-0.19 V 725 12/63=0.19 V F£ TZ1.GEN 0.38 Vp-p)3~
HeE, J—FK5 L/ —FR111IBLZ 24Vpp OLfLETH L PHRTX £,
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BIEECEHER L FT,
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left[ 1] right ? 3

FFR2IE ? rg
Bl 2 0.1

left[ 1] right ? *

2191 TR — N2 FEARA L 191
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00
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sim v == 7 /L = &

YT NR T T 7 A ORI & LA
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11 23.9301

00
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

HEK7T 2w 27 774V ss2-blk-1.cir DYERRFIE

@ss2 EATIL T, NyTF 77 A/ ss2.sb ZETLET,
TR ) —FREAN LI AT HHEIELFETODOT, lexit T AL TN TF 7 7 A NV EHK

TLET,

0 37 BB I IR 7 O) FEE / — K
T 1] jL 0] #&% (el] LI j 0]
i[12] j[ 0] #R&m4[e2] fE[24 j O]
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VIal—vavichltd xR/ —FERERKR

1 BESZOFEFE) 75
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725 L FET BRI T8, T XTI L A,

RXBEOTOVILRHYET, BMELEFITH (v/n)
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F(EREDOTO v M . BELFITM (
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P TN F T 7 A NDEIEEK LA
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711 8b #b4 @ 3 00 @trn:10,7,114
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sim v == 7/ = &t
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sim v == 7 /L = &
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sim ~== 7 /L = &t

P TN F T 7 A NDEIEEK LA
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ro@ri | 2 3 @r ®ri2h1 @ 0 0.001 0 8
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sim v == 7 /L = &
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? @ss2blkimk
/bload #FE/TLThb, /J— N2 &R LET,

1 abs[2.433055e-004] arg[

J—R2DOEEx2ITIFEALL 0 ITIHEINTWD Z LR TEET,
J—K1iZel ZBMLT, el 2T x2 DB EMERLET,

left[ 0] right ? 1
FEFL&E ? el
Elx 7 0

left[ 0] right ? *

%IE.L'EJ:T:J?%?@?%&/ —F
[ 11 jl ]nﬂnn%[eﬂ B[
![12] J[ 0]
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i[19]1 ;[17]
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I BEFRFOMER 8
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T et T T ot

ﬁ%*kéﬁéi?%m ? el
para el =IEfE ? -0.15

para el BRafE ? 0.15

para el A7w 7 ?0.05

el1[-0.15 f[O

x2 [ . abs| 9.6111] argl

el[-0.1

x2 [ . ' abs[ 6.4074] argl

el[-0.05

x2 [ 3.2037 j O abs|[ 3.2037] argl
el[1.388e-017] f[O

x2 [2.399767e-006 j O ] abs[2.399767e-006] arg[
ie1[0.05 1 f[O

x2 [ -3.2037 j O abs|[ 3.2037] argl 180]
el[0. 1 1 f[O0

x2 [ -6.4074 j O abs|[ 6.4074] argl 180]
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sim v == 7 /L = &
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left[ O] rightl 2] parts[ b2 ] value[ 0j0
@ func ss2-blk-1:0,0,2, 3

left[ O] right[ 3] parts[ rg 1 value[ 1e+007 j O
BAD ZFES -3

BN/ —FES =
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x3 [ 0.0155 j O 1 abs[ 0.0155] argl[
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FF&IE 7 el
B 2 0
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sim v == 7 /L = &
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x2 [2.350701e-006 j O ] abs[2.350701e-006] argl
x3 [1.529840e-004 j 0 ] abs[1.529840e-004] argl

el ZEMLIZH, x3 bIFLAE 0T LT,

? /para

EEZEEIEHIRFEIE 72

para el &{EfE ? -0.003

para el &&fE ? 0.003

para el X7 w7 7 0.001

el1[-0.003 1 f[0

x2 [ 0.1908 j O abs|[ 0.1908]
x3 [ 12.2215 j 0 abs[ 12.2215]
el1[-0.002 1 f[0

x2 [ 0.1272 j 0 abs|[ 0.1272]
x3 [ 8.14717 j 0 abs|[ 8.1477]

el1[-0. 001
abs [ 0.0636]

abs[ 4.0739]

[2.350701e-006 j O ] abs[2.350701e-006] argl
x3 [1.529840e-004 j 0 ] abs[1.529840e-004] argl
e1[0. 001 ] [0
x2 [ -0.0636 j 0 abs [ 0.0636]
x3 [ -4.0736 j O abs|[ 4.0736]
e1[0.002 ] [0
x2 [ -0.1272 j 0 abs [ 0.1272]
x3 [ -8.1474 j O abs|[ 8.1474]
e1[0.003 ] [0
x2 [ -0.1908 j 0 abs [ 0. 1908]
x3 [ -12.2212 j 0 abs[ 12.2212]

el 73-0.002 7°5H 0 FCTEfbT 5L, x31X8.1477 75 0 FTELL £,
o T, AT -4073.85 LEtEEINET, WA KEE L TWET,

(9) XoF 77404 ss2. sb THEHHEKX
ss2 OZEFEIREIR ZBEE 7 o v 71 LT, B&he LTRIAT S, 195 /1 271



sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

3T DRI EERT D /Ny F 7 7 A /V ss2blk3mk.sb Z R LE T,
/ipart
4
rg
10meg
1
b1l
ss2-blk-1:0,1,0,2
2
b2
ss2-blk-1:0,2,0,3
3
b3
ss2-blk-1:0,3,0,4

*

@SS?‘hlk—3:D,| 1‘4‘J

4 40
01 @ @bl ® 1 00 @ss2-hlk-1:0,1,0,24
02 @b b2 @ 2 00 @ss2-blk-1:0,2,0,34
03 @ @h3 @ 3 0 0 ®ssZ-blk-1:0,3,0,4¢
N 0 4 @r Brg @ 0 1e+007 0 8
fnee

Ny FT7 7 A )L ss2blk3mk.sb & FEITEZDREIFET — X FRDO L H127e0 £,

B?

]J %@A“fﬁ??'f)b ss2blk3mk.sb Z# T LZET,

? /dpart

left[ 0] right[ 11 parts[ bl ] valuel 0j0
@ func ss2-blk-1:0,1,0,2

left[ O] rightl 2] parts[ b2 ] valuel 0j0
@ func ss2-blk-1:0,2,0,3

left[ O] right[ 3] parts[ b3 ] valuel 0j0
@ func ss2-blk-1:0,3,0 4
right[ 4] parts[ rg 1 valuel 1e+007 j 0

BEATLET

ss2blk3mk.sb % FELTEZ DOEIFEIE, ss2-blk-3.cir £ LTHRELTHY 97,

(9) XoF 77404 ss2. sb THEHHEKX
ss2 OEFEIREIR A BEE 7 o v 71 LT, shé LTRIAT S, 196 / 271



sim v==7 /)L

Y TNR T T 7 A NDEEKK LA

/bload # 3T L TG,

0.9837 j 0

J— R4 xR LET,

1 abs[ 0.9837] argl

x4=0.9837 T4, 0 603720 T TV ET,

/bload % FATF ZHIOEFKIZE M ZBML T, S HICHELEEEZMRL72DIT Ny F 7

7 A L ss2blk3tst.sb Z#FE/T L £9°,

NyFT77ANTHE, BT a7 %2 3EFEHL TG, /bload 2373 HHIIZ., / —
RK5ZBMLT, /—Fb5iZel=0 2 LT, /—R1&/—K5DMICHEHL

Rin=10k Z &kt L ¥,

/ipart

4

rg

10meg

1

bl
ss2-blk-1:0,1,0,2
2

b2
ss2-blk-1:0,2,0,3
3

b3
ss2-blk-1:0,3,0,4

*

4

(9) Ny FT77AN%
ss2 OABEIRRIFK AR 7 vy 712 LT, #ins LTHHT 2,

s s 2.

s b T O FEIEKX
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sim v==7 /)L

TNy TF T 7 A NDEIEK LA

rin

10k

n

n

n

% 7myEua—RLET
/wait

/bload

4

lels
% /—RK4DBBEETET
/point

% HIAE el=0 TT M., /—FK41%-09V (\iOELERH Y £1
% ZDOFEF, el BT T, /J— N4 b EMHRLET

Iwait
/para
el

0
50u
10u

% e1=0 TlZ x4=-0.9398, e1=10u Tl¥ x4=-3.5028
% el 28 10u (k45 &, x4 2 -3.5028 - (-0.9398) =-2.5911 £k L £
% o T, A iE 259110 LEMETxE

% /—R1&/—F4DOBIZEH rout=100k 2B LT, 1 %-10Z2 L £,

Iwait
/padd
/

4
rout
100k

(9) RuF 77404 ss2. sb THMEIKX
ss2 OFEIMREIIR 2B 7' 12 v 712 LT, sk LTRIAT 5,

198 / 271



sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

% /— RN4DEELFH~NET

/wait

/point

% BFE el=0 TTA, /—F4XFLALX 0V I ELE
%el #ZBLSHT, /—RN4DOE{bEMRBLET

/wait

/para

el

-1

1

0.2

% el=-1 Tl¥ x4=9.9995, e1=-0.8 TlZ x4=7.9996

%el 0.2 2T 25E, x4 A 7.9996 - 9.9995 =-1.9999 Z{b L £
% HE- T, 7 A 0E -9.9995 LEtRTE £

% WE LT A 1% -10 720 T, #22E1E -0.00005 (-0.005 %) T3
/wait

% rout & 1meg IZAE LT, 71 %-100 52 LET

rout=1meg

/wait

/para

el

-0.1

0

0.01

% e1=-0.1 Ti% x4=9.9957, e1=-0.09 T/% x4=8.9961

% el 73 0.01 Z{b325&, x4 A 8.9961 - 9.9957 =-0.9996 Z{bL £
% HE- T, 7 A 1% -99.96 LEtRETE T

% FXE LT A E -100 72D T, #7EIT -0.0004 (-0.04 %) T

(9) RuF 77404 ss2. sb THMEIKX
ss2 OFEIMMREIIR 2B 7 2 v 712 LT, Bdhe LCRIAT 5, 199 / 271



sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

TR S8 D x4 Z i L E 7,

]

0.0191 j O ] abs[  0.0191] arg[
B? J|AE el=0 TITA., /—F4K0.0191 LOEBELNHY FT
CDFEZFE, elZZEILESET. /—FDOEILZEHERLET

el ZZ LS ET x4 OB AR L E T,

B? /para
EEEILSEDIHRFRIE 7 el
para el IEME ? 0

para el IxmfE ? 50u

para el XF7v 7 ? 10u

el [0 ]
x4 [ 1 abs[ 0.0191] argl 0]
el [1e-005 ]
x4 [ 1 abs[ 2.5440] argl 180]
el[2e-005 ]
x4 [ . 1 abs[ 5.1071] argl 180]
el[3e-005 ]
x4 [ 1 abs[ 1.6701] argl 180]
el [4e-005 ]
x4 [ -10.2332 j O 1 abs[ 10.2332] argl 180]
el [5e-005 1 f[0 ]
x4 [ -12.7963 j O 1 abs[ 12.7963] argl 180]
B? el1=0TI&x4=0.0191, el=10uTIldx4=-2. 5440
el1HY10u ﬁftﬂ'%&, x4 AV -2.5440 - 0.0191 = -2. 5911 FELET
BT, A UIE 250110 LEtBETEET ‘
J—F1&/—FADREIZiBHirout=100kZ#EML T, ¥4 o Z-10ZIZLET,
AT -259100 EEHFE ESET, HAOEKEL TVET,
J—FR1&/—F4 OIS Rout 2845 &, BIEOS A % -Rout/Rin ITRE
T5HZENTESHDT, Rin=10K, Rout=100K 72 571 1%1-10 {Fi272 51L3T9,
left[ 0] right ? /
left[ 1] right ? 4
? rout
100k
left[ 1] right ? *

[7.801486e-007 j 0 ] abs[
B? J|E el=0 TITAHA, /—FAUIF LA
el ZEILIET, /—FADEILEHEREL

x4 PNFEAE OV 12720 E LT,

801486e-007] argl
%_V [TEYFELT:

7.
e
*

(9) XoF 77404 ss2. sb THEHHEKX
ss2 OEFEIREIR ZBEE 7 o v 712 LT, Bshé LTRIAT S, 200 / 271



sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

B? /para
EEEILSEDIHFFRIE 7
para el RIEE ? -1

para el m=fE ? 1
pmae1R7J7’?02

abs[  9.9995] argl
abs[  7.9996] argl
abs[  5.9997] argl
abs[  3.9998] argl
abs[  1.9999] arg[

. f[0
?.80148?6—?%5 i 0 ] abs[7.801486e-007] arg[
—1.9?99f%00 abs[  1.9999] arg[ 180]
—3.9?98f%00 abs[  3.9998] arg[ 180]
—5.9?9?f%00 abs[  5.9997] arg[ 180]
—7.9?96f%00 abs[  7.9996] arg[ 180]
~9.9995 j 0 abs[  9.9995] arg[ 180]
B? el=—1TI&x4=9.9995, e1=-0. 8T [£x4=7.9996
e170.2 T B &, x4 A 7.9996 - 9.9995 = —1.9999 T L %S
HoT, A UIE -0.999 LHETEES , |
BELEST A UIE -10 AOT, B&E -0.00005 (-0.005 %) TY

e1¢1#%0ifﬁm¢é& x4 1% 9.9995 7> 5-0.00000078 £ T L E9, $E- T,
FA AT -9.9995 LEFE I ET, F A v DiEFIE-0.00005(-0.005%) T,

ZDXEIIZ, Rowt liCE -~ TAIFEZHITDLE, F'M U EZEMICEETEET,
FRZ . Rout DD 72T 1E, e1=0 T x4=-0.9398 DH 123 H 0V £ L7=23,
Rout Z##ke 4 5 Z & T x4=0.00000078 IZeE SN E LT,

M7 v v 7 ss2-blk-l.cir & n BeBEfic 95 &, 7 A VIFHMEFD 7 A > gain O n FfRfE
WL 9, FRC, BESRFOHIOTNED LT O8Il £7,

H Lb, ss2-blk-1.cir T trn 7 hfe=800 T, fetd »° q=0.02 T Rd=50K, R3=4128.4 |Z%
BTEIUE, 7 A A3 64505 330 i5IZHINL T, 3 Bedifo L7236 D 7 A 1% 3500 5
BREECEI R EHHITEET,

(9) X"oF 7744 ss2. sb f&é@%l
ss2 D Z=FEIREIRE 2 Bl 7 v v 712 Hen e LTRIHT %, 201/ 271



sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

N9 F 7 7 A )V ss2blk3mk.sb
ss2blk3mk.sb & FEITEZ DRIEET — X % ss2-blk-3.cir & L TERIEL TH Y 77,

ss2-blk-3.cir 2> CTF V= 7 7 U AEKEZIED £,

TFHuaZ TV ORRIZIE, 7 LEOSFEZNER A4 X FRHCEBEEER) cFELHk
THDESTZOIC, HONPLOEFEFIZT =77 VAN EIT>TWE LT,
Z ORETE R B OB fe2 ZBZ DIEEETEIR LT, BN fel B2 5
E—TEORESICHELENUT LR T A VHZTT,

TLUEZ B TIX Z O OMEREITH T 4 = 7 7 VAR E(T - T, @EREED ) 4
RIFER LD, FFREFIRITORESICELTWE LE,

7w 7 TV B CTIE, fe2 = 2,122 Hz(RFEL te2=75u), fcl = 10,610Hz(tc1=15u) T,

Ny FT7 7 A ) ss2premp.sb ([T L - T, V77 UARPEEIED £7,
/ipart

1

el

0

5

r2

1k

2

bl
ss2-blk-3:0,2,3
/

2

rl

31.7k

r3
27k

r4
4.7k

(9) RuF 77404 ss2. sb THMEIKX
ss2 OEFEIREIR 2 BEE 7 o v 71 LT, she LTRIAT 5, 202 /1 271



sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

cl
0.015u

N FT7 7 A )L ss2premp.sb & EITEAL DT — X 1TIROEY TT,

B?

1 BD/INYFITF7A)L ss2premp.sb T LET,

? /dpart

left[ 0] right[ 1] parts[ el valuel 0]
left[ 0] right[ 2] parts[ bl value[ 0]
@ func ss2-blk-3:0,2 3

left[ 0] right[ 5] parts[ r2 valuel 1000 |

left[ 1] rightl 2] parts[ rl value[ 3.17e+004 |
left[ 2] rightl 4] parts[ r3 value[ 2.7e+004 |
left[ 3] rightl 4] parts[ r4 valuel 4700 j
left[ 4] right[ 5] parts[ cl value[ 1.5e-008 |
mAD FRFES =

=AD/— &S

FEEODTOYIE | BEATVWET

Iz EEH TRy L, RO@Y TY,

R3 27K R4 4.7K
4
A C1 0.015u
Afn aw 2 oo | 5
2 HAH s
‘ ss2-b1k-3. cir = R2 1K
0o - : -

ss2premp Y T 77 L AEE

/bload % %47 L TH 5, /frange \Z X > T 10Hz 7>5 100KHz £TH /) — R 3 DI x3 27
VAUUETHAE LT I 72T 5RO L DT £7,

1 abs[1.931374e-007] arg[

(9) XoF 77404 ss2. sb THEHHEKX
ss2 OZEFEIREIR Z B 7 o v 71 LT, Bshé LTRIAT 5, 203/ 271



sim v == 7 /L = &

Y TNR T T 7 A NDEEKK LA

? /gpos
UON E7IE Ei%:.-’"'r‘fﬁ@ttﬁ\T
ALb—Y 3 TeAETLHIRA >
1&5Ht =X 300 LTOH#HF
EEG)&EI; 32 TY
16 . SHERA L N
gpogb— 16 [TERELFELT: T,

mode = TIURNIMETHETHE—F 7 7 A AERK

2.

LA
4 L
-

0]:s;
AN
AALT

0
~ TF&EW
N A

(CFEHIBED AT v T

RS D 7T 713K & AR DK
XRBDT, HHMWIAT v 7 THEL T,
R 2 x5 H &IC T 5,

range [EiKEK

range J&;X3K ? X3 LT S UL DT, el B AR L
range JEREX w7 2o,
f Hz x4 db
10 0
80 0 ss2premp B U IE
195 0.03
353 011 .4
640  0.36
1160  1o08|
2102 28| 10
2828 414
5125 7.44
9284  10.58 6
16819 126 4
30470 1351
55200  13.83
74296 13.9 0
100000  13.94 10 100 1000 10000 100000

1KHz DL F ORIk L TIEZZA A 1T 0db (14%) T3, 2KHz 2T 3db (1.4 14%) (2
FHRUET, BEEAEL R EET7 A onEm< 20 £92, 10KHz 28z 5 &7 A4 D
FEREBZECHITRY . A 13 13.9db L TRRE 72D £,

(9) XoF 77404 ss2. sb THEHHEKX
ss2 OZEBEMREIE AR 7 o v 712 LT, #ihd LTRIAT 5, 204 /7 271



TN T T 7 A DR &

Maple Z{# > T. ss2premp.sb DEIBDIEZEBEBERDET,

sim v==7 /)L

B!

ZDOFEFREATINE R D D L (ss2premp.coe &S [R), (xRS E B FRAE T X 7oV AR
A28 D DT, RNy F 7 7 A )L ss2premp.sb THEH L TV 5 ss2premp.cir D1

H VI, icl.cir ZFH T 5 iclpremp.sb Zff > THREATHI 2B L £ 77,

iclpremp.sb DNE
/ipart

1

el

0

5

r2

1k

2

bl
1¢1:0,2,0,3
/

2

rl

31.7k

r3
27k

r4
4.7k

cl
0.015u

(9) NoF 77 A4
Maple % 1{#i> T, ss2premp.sb OEEOIRERHEZ KD £,

s s 2.

s b T EIKKX
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N

sim v == 7/l = &&

TNy TF T 7 A NDEIEK LA

/bload Z#FE4TL Th b, feonv THREMTH iclpremp.coe Z{ER L £ 7,

ZhE, Maple ilZabt—7 > RX—X N L TCHBEAZEE E7,

nid-pmnp.n'lws

[ >
restart: with(linalg):
siki=matrix{(5,5,0)-e=vector(5,0):
sikii 1, 1] =1:
el1] = +el
sikiL 2, 1] =-1/r1 ;
sikiL 2, 2] = +1/11+1/r1b1+1/¢3 ;
sikii 2, 4] =-1/¢3 ;
sikiL 3, 2] = —vib1 ;
sikil 3, 3] =1;
sikii 4, 2] =-1/¢3 ;
sikii 4, 3] =-1/r4 ;
sikii 4, 4] = +1/r3+1/rd+s*cl ;
sikil 4, 2] = —s*cl ;
sikil 5, 4] = —s*cl ;
sikiL 5, 5] = +1/r2+s*c1 :

_ x=linsolve(siki,e);

J—R3DELEx3EANELEel TEH-T, Y'MrghitRLET,

[> x3=x[3l-g=x3/e1;

g=vibiribl(rd+rdscl i2+r3+sclri2ri3+sciridrd) /(sclr2rtbi rd
+ribl sclridrd+ribl i3+ ririd+s5clri2rfiri3+r3rfsclrd+ririb]
—vibl rf rdbi—vibl ri rfbl scl ri2+ribil rd+rtbl rdscli ri2+rirdscl 2
+scl f2rf rtbl+rf ribl scl rd+ri rd)

icl 37 A U NERRKOIIMET 7 THDHEIRELTF A 2L ET,
TFA L OBANGEIDT, 1 gn LRk egd I2nEIL, ENENLE icl D7 A > vibl
THI- T, vibl ZHERKIZLET, £DO%, g=gn/gd IZL>THr A U ZFHELET,

[ > gn:=collect(lirr|it(numer(g/ﬂ b1 ) vib1 =infinity),s);
I an=ribl (rd cf r2+ ci r2 ri3+ ¢l 13 rd) s+ ribl (rd+ r3)
[> gd=limit(denom(g/v1b1),v1b1=infinity);
I gd = —signuml 77 ribl+scl r2rf ribf) ©
[> gd=factor(r1*r1bl+s*c1*r2%r1#r1b1);
i gd=rirtbl(\ +5¢fr2)
[ > g=simplify(gn/gd);
S+ rdscl 2+ ri3+scli2rid+sclridrd
£ (1 +s¢clr2)

(9) "uFT77AN% ss2. sb THIREKEX
Maple % 1{#i> T, ss2premp.sb OEEOIRERHEZ KD £, 206 / 271



sim v == 7/ = &E

Y TNNy FT 7 A NDEIEEE &G

rl,r2 72 LI OFR A EERALES, £72, s=j-2-n-f, m:=3.141592 HL
j=vV=1ZfALE£7, Maple TiZ, j TR T2 LET,
> g
1 31700 +1454769473 / F
31700 1 + .00009424776000 /

g &1 gn &R gd IZBILET,
[> gd=denom(g);

£ = 31700 + 2987653992 /F
> gn=numer{g);
&1 =031700 + 14584765473 / f

& RED M ITIZ 31700 2385 DT, FHFH 31700 TEIY £47,

> en=gn/31700;
[ g =1+ 0004715361114 / fF
> ed=gd /31700;
[ g =1+ 00005424776000 /7 F

ST SR 1+z-[—x YA S AN

> tn=coeff{gn f)/i-fn:=1/tn;

[ fn = 2120728331
> td:=coeff{gd,f)/i-fd-=1/td;

[ fo=1061033173

f f

gn=1+iom072894= 1+ " 1061033

BFEB a=x+i-y OMXHEIL |al =/x2+y2 THETZDHDT,

f 2
TA T g=gnlgd LV, EOMRHEIZg(f) = /H(L‘}m)z ERTENHEKET,
1+ 10610.33

ZOBAMNG, =0 TIXT A 1T 1 F5, £=2120.728Hz THIW2 (3dB) 127 A v EH L
T, ZTOHBTA I Lt €, £=10610.33Hz 75 EF-23EIBIC2 0 97,

(9) "uFT77AN% ss2. sb THIREKEX
Maple % 1{#i> T, ss2premp.sb OEEOIRERHEZ KD £, 207 / 271



N

sim v == 7/l R =

P TN F T 7 A NDEIEEK LA

> g=(1+1%£/2120.728351)/(1+1%f/10610.33175);
_ 1+ 0004715361114 £ £
p.

i T 1+ 00009424775997 £
[> gain=20%log10(sqrt{(1+( 4715361114e-3%1)"2)/(1+( 89424775997 e-4%f)"2))):

1 + 2223463044 100 # ]

_ UV 1+ 8882640250 1078 £
[> g= f —> 20%log10(sqrt((1+2223463044e—-6*f"2)/(1+ 8882640259e—8*f"2))):

 py 00 et [ 12223463044 1079 £ ]
&= =1
_|\ 1 + 8882640250 10°° £

f=10Hz 7>5 100KHz O#HD 7 A > DA E 7T 712 L E1,

gain =20 log10

> semilogplot(g(f), =10 .. 100000,numpoints=1000):
141

12

101

071e2 .1e3 '.'1;34 15  1e405

f=10 Hz, 2102 Hz, 100000 Hz @7 A IR OEY | sim.exe DFEFREFEL 2D 7,
(> g(10);

i 00009270400540
> g(2102);
i 2 804759324
> g(100000);

1353821188

(9) "uFT77AN% ss2. sb THIREKEX
Maple % 1{#i> T, ss2premp.sb OEEOIRERHEZ KD £, 208 / 271



sim v == 7/ = &E

TNy TF T 7 A NDEIEK LA

EEEEEICONT

Ny F 77 A sll, ssl, ss2 THIT L7 IS IXZEFEIEAE L I CRB Y, Bt 548
i E TOMRIEWDEREEFIRO(E 52 g cXx 3,

AT —=RBR 2 2L%ET DM/ —Rb 2 5oH0, &)/ — RITIZAS / — FOEE
DENMEE I THOINET, 2 20H)) / — FIIAHERKEEL TWET,

FRT T LEPND IC F v AT AR 2 2Bkt L T, 71 2 E TR
EFTE LI RES L TVET,

DX BRART T A CBRHEFITEOO T, AIRERIK RIS Z L TIEMR T
A EREST DT ENHRET,

ikw20@Aﬁ/*P®%%K¥%K/4fﬁMi%hf%\%%@%ﬁﬁﬁ%@éﬂé
HEEOREEZTTOVEWVWIRAIH Y 7,

1503V arF v T _RTORNIF o IPRAEZBPELNAD T IREEILIC L AF A 7
E~DEBL VIR o TWET,

TR R A AN LT, BR - BT AT B - ENZR SO BT, MEE RIS
WEREE T IEMEZRIED T E DA H R NEEE OE SHmEREE & LTRSS TWhES,

BIZIE, BME 5 28R 5 0ERE, OB — POk RIS ECEE s THEA S
i#o

FRT T ORISR e E . S LICEELVWVERII TR AL T E &0,

(9) RoFT77A41% ss2. sb THIHKX
ZEEN AR [E] FRIZ DT 209 / 271


https://www.rohm.co.jp/electronics-basics/opamps/op_what2
http://www.tij.co.jp/jp/lit/an/jaja460/jaja460.pdf
http://www.ti.com/lit/ds/symlink/lm1458.pdf
https://www.njr.co.jp/products/semicon/products/NJM074.html
https://www.renesas.com/jp/ja/doc/DocumentServer/006/G13257JJ5V0AN00.pdf
https://www.marutsu.co.jp/pc/static/large_order/1104opamp_sub1

sim v==7 /)L

YT NR T T 7 A ORI & LA

= ENiEiE s

R2

E O E

EoREEizBnT,

J—F1iZel, /—F2Ze2DANNMAbND E, /— F3IIFROHET x3 GBI

£7,

H11e3 1% 2 2D ANEFEDE(Ee2-e1)% R2/R1 2 LT fHIC72 Y F5,

A2 AL T, el & e2 DB SE T x3 DB AR L 7,

Ny F 7 74 /L DifAmp.sb

/ipart
1
el

e2

r2
100k
4

bl

(9) NyF 77 AN

s s 2.

R2

x3=ﬁ-(e2—el)

sb  TH OB
AE BN R [ S

210 / 271



sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

1c1:0,4,5,3
/

4

rl

50k

? /dpart

left[ 0] rightl parts[ el

left[ 0] rightl parts[ e2

left[ 0] rightl parts[ vibi

@ master[ribt 1 left[ 4] rightl
left[ 0] rightl parts[ r2

value[ 1
value[ 1]
value[ 1e+006 |
5]
value[ 1e+005 j
value[ 5e+004 |
value[ 5e+004 |
value[ 1e+005 |
value[ 1e+006 |

left[ 1] rightl parts[ ri
left[ 2] rightl parts[ ri
left[ 3] rightl parts[ r2
left[ 4] right parts[ ribi

=

e e e [ TS T
oo o o oo o
e e e [ TS T

BIED el,e2 13EHHH 1V TT, e3 ZMER L E T,

el=e2 72D Tx3=0 L 72V £,
R2/R1=2 72D T, x3=2-(e2-el) 72V £9°,

(9) XoF 77404 ss2. sb THEHHEKX
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

e2 & 1V /5 5BV F TS ETHE T,

e2ﬁﬁﬁ9l
=fE ?5
e2x%v7?l

HAT TN KD FEEEIREEE Tl 2 DOIPIO ISV T A VR ERICIRETE £,
TADRREL, AR O S A AT T DA L DTIREY £97,

FRT 7 TIL 1000 TIERRED T A U BEIFRFCE £ D EEEIERIEK O S 1 % 1000
FICRELTH, A OEEIT L HH0 100.01%)EE IR £9,

W/ NRE 5% ERHECIEIE L T 5 Z M TE £1,

e1=0, e2=0.001V, r1=1k, r2=1meg IZHE L7 1 > % 10005 & LT, icl D7 A > vlbl %
10meg IZEEL L TH A v ORELHER LET,

(9) XoF 77404 ss2. sb THEHHEKX
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sim v == 7 /L = &

Y TNR T T 7 A NDEEKK LA

]
0.9999 ; 0 1 abs[ 0.9999] argl

© 999 8997 10

? err=(a-1000) /1000
-1.002899¢-004 j 0

A DREFENR-0.01%ThHDH Z ENERTEET,

icl D7 A >3 vibl=lmeg OFFDOFEAEIX, -0.1%IZHM L E 77,

? vibl=1meg
1,000,000 j O

]
0.9990 j 0 1 abs[  0.9990] argl
© 998 9980 ] 0

? err=(a-1000) /1000
-0.0010 j O

Maple ZFIF9 %
lconv THEEATS difamp.coe Z1Em L T, Maple (22 v°—7 > R—Z h L %%
FHELET,

restart: with(linalg): with(plots):l
siki: —matrlx(E 5,0):e:=vector(5,0):1
sikil 1, 11 :=1 ;1

e[1] := +el ;!

siki[ 2, 2] := )

e[2] := +e2 ;1

siki[ 3, 3] :=1 31

siki[ 3, 4] := +vlbl ;1

siki[ 3, 5] = =vibl ;1

siki[ 4, 1] := -1/r1 ;1

sikil 4, 3] := -1/r2 ;1

siki[ 4, 4] := +1/r1+1/r241/r1b1 ;|
siki[ 4, 5] := -1/ribl ;1!

siki[ 5, 2] = -1/r1 ;i

sikil 5, 4] := -1/r1bl :l

sikil 5, 8] 2= +1/r2+41/r1+1/r1hl ;I
xi:=linsolvel(siki,el;l

l

el == 1 ;1

e? =1 ;1

r? == 100000 ;!

r1 == 50000 ;!

wlhl := 1e+006 :1l

rlbl := 1e+006 ;!
1

s:=[x24P i %f ; |

b

l

send; |

(9) XoF 77404 ss2. sb THEHHEKX
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sim v == 7/l = &&

TNy TF T 7 A NDEIEK LA

Maple (Ca & —7 > R4—Z F LT, FEKERE £,

ndifarnp.rrms
[> restart: with(linalg): with(plots):
siki=matrix{5,5,0)-e=vector(5,0):
sikiL 1, 1] =1;
e[1] = +el
sikiL 2, 2] =1
el2] = +e2 ;
sikil 3, 3l =1;
sikil 3, 4] = +v1b1 ;
sikil 3, 5] = —vibl ;
sikiL 4, 1] =-1/11 ;
sikiL 4, 3] =-1/r2 ;
sikiL 4, 4] = +1/1+1/r241/r1b1 ;
sikiL 4, 5] = -1/r1b1 ;
sikiL 5, 2] = -1/ ;
sikiL 5, 4] = -1/r1b1 ;
sikiL 5, 5] = +1/r241/1+1/r1b1 ;
x=linsolve(siki,e):

[> x3:=x[3];
5= (er—e2) ribl vibl r2
i T T 0 1 24 rE r1b1+ £ rIBT v1BE+ 12 r1b1
[ > x3=limit{x3, v1b1=infinity):
(ef—e2) r2
xN=--
ri

[ZEFHIRERIEE ) OFETHEZICHT) x3 OEAR U E L7z, REATH17 6 [ 5
R Z LT, 3 PRATREIND Z LR TEE LT,

3—R2(2 1
x3 =0 e2 —el)

H71x3 122 52D ATMEE el & e2 D7E(e2—el) 122 om&ﬁ@tt% T TEIC 0
T, 2ODEFDOELEEET 5O T, [ZEEIEIERIE ] X TVnET,

(9) RoFT77AN4% ss2. sb THIEIKEEK
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

(10) N"YyFIT74J)L s20. sb TS ID>DEKEH

$20_1 i AR ] %

BSis2ki-kas

1. BEAT 7T,

a. ANA v E—F v A TERK

b. 7A b ERK

c. JEMEEE D BRI

DFEEGE L TV D,

LrL, EBICHREN TWAF LT I TEEN BT TR TAHRDE E 72> T

WD T OB OVEREN B ITREENEL 5,

2. BIfAA T TIE, a. Eb. ODIRENSG//—R2E /7 —FRODOEMITELLL 2D,
DD /) —R21F7 7 RO~V EFELL DD, RIBRT T REMEIND,

3. £, ZOWENLR LICHENDBERER 2ICHNDBIRNPELL 2D, #-T, /—
N1&—R3DMFITHEICRY, Y1 IF—R2/R1 &5,

4. ALIZ, el=2,ThX, /—F3DOEEIFZ—20VIZRDITTTHD,

5. ZOBMEETHHAL TCWAFTXT U TDANA LV E—Z U ZAN1IMTHY, A
2Z21000000D7=HIC, /—R21Z0VIZARLT, —10uVEEIZR->TW5,
Flo, A UBEOEICHERT1 /710000 0DREZGFALTND,

6. HLIC, AT TDHF A4 %21000L100000ICEELTHD L,

FAL1000DH, /—R21F—0. 0101V, 1 i31,/88. 50Dia%E,

FAL2100000DHT, /—F21F—0. 1mV.ZF12131,/909 10fEELRD,
FALAZ1000000IZELT,

7. RLIC, AT UTDOANA L E—F L A1 00KELTOMIZERLTHD L,

(10) RyFT77A4L s20. sb THED 3H>DOMEIKK
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

100KOWS 1 OMOKE, IMOEALEDSRNOT, #ATF A k> TREL
EASND &V THE,
8. WERAKED AN A L E—F L ZIR 1 DEZDOLDTH S,

B? /dpart

left[ 0] right[ parts[ el value[
left[ 0] right[ parts[ vib] value[
@ master[ribl 1 leftl 2] right[ 0]
left[ 1] right[ parts[ r value[
left[ 2] right[ parts[ ribl valuel
left[ 2] rightl parts[ r2 valuel
AN RFES =

AN/ —FES = _

B? MICERICHITE5 A EHERELET,

B? /range
ac ANEERAIE
fElX ? 1

range JEIREL
range &K%
range JEIR#

] abs[ 1] argl 1]
x2 [-1.000011e-005 j O ] abs[1.000011e-005] argl 180]
x3 [ -10.0001 j O ~ 1 abs[ 10.0001] argl -180]
B? /—F2DEEFEFEAE OV £EXH>TLET,
ARFPUVIDEREAD/ —FHRT S0 FLALDEIZ, X
ARTFTUOTDOREAN/ —FDZ %, BTV RERESEAHY ET,

Fr-. /—F3DEBERXIFIFEAE -0V EiE->TLVET,
ZOfEIE. -R2/R1 OERIZHLLLGE->TVET,

HLIC. el=2 £FhiE. /—K3(F 20 £4BFTTT.

el[2 ] 0

[0 ]

x1 [ 20 1 abs[ 2] argl ]

x2 [-2.000022e-005 j O 1 abs[2.000022e-005] argl 180]
x3 [ -20.0002 j O 1 abs[ 20.0002] argl -180]

B? #HES Y., -2V £E->TWWET,

(10) RyFT77A4L s20. sb THED 3H>DOMEIKK
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

B? AhAVE—42RIE, Zin=el/Rl IZTRNDER) TROLIET.
230

B? i1=(x1-x2) /ri
0.0020 j O

el=2

B? zin=el/il
999.9900 j 0

B? ANAVE—FURIFIFEAE, Rl EFLLGELOTLET,

Rl
D — ) *“mLIm
Y4+
V—//
el
@ A
el A L B @
(v mZ
ib
X 20 _2 FE S A HE R ]

BSis2ki-kas

1. ERERFIR T, BELST 7 DOFREa. Lb. W6/ —RK2& /7 —F3KD/—F
1 OEMITELL 2D,

2. #-7T, /—FADOBEIF/ —F1OEEICR 3 /R 2EHTMEIC /) — R 1 OEE
EMATAEICELL 2D, Ko TIHEKBRIEOF A 1%, (1+R3,/R2) Lid,

3, EMERMABEDOANSIA v E—F P R7 i BRDD,

Zi=el/ (R1IZ¥I D EHIE)

R Lz EifE= (/—RF1OENMN—/—F20DEN) /R1=11pA

IV, Zi=90000MEARY, FEEICANA LV E=FZ U ANENZ ERD0D,

(10) RyFT77A4L s20. sb THED 3H>DOMEIKK
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

B? /dpart

left[ 0] right[ parts[ el value[
left[ 0] right[ parts[ r2 valuel
left[ 0] right[ parts[ vibi value[
@ master[ribl 1 left[ 3] right[ 2]
left[ 1] right[ parts[ rl value[
left[ 3] right[ parts[ ribf valuel
left[ 3] rlcht[ parts[ r3 value[

Ex

MICBTETA L ERNFES,

g.#LKI )ijﬁ',/
BERMARNGZLC

B? £f=. ART LT EEE@i##ﬁhmDﬁ&L
/—F2L3DEENFEAERLERICHE>TWVET,

/J—RAQEER 1V EH->TOETAIAE
(R2+R3)/R2 DILELZE L H>TVET,
Zin

ADA4 2 E— 7_/7(1 el/R1 IZHNHER) TKRKOoNFET,
i 1=abs (x1-x2) /r1
1.100024e-011 5 0

B? zin=el/i1
90, 907, 089, 999.2307 j 0

B? A4 U E—F U RIE#£990, 0000 A —LEROLNFELT=,

s20_1 @ Rl FfIE R2 23 >TF

BRAICE ST, 74 HNELT

%‘ZO_ 'CII R2 KT._II R3 (S :l
—G

(10) RyFT77A4L s20. sb THED 3H>DOMEIKK
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sim v == 7 /L = EE

TNy TF T 7 A NDEIEK LA

s20_3 o —/NAT7 4 )VE

BSis2ki-kas

1. 20— 1DOR1FEFLFR2ICT T IHRA U H I B EfllhBbEd T4 D
WEIZ L > TET DL Ok D,

2. M20—2TiX, R2FLEFRIWCaVTIIRA U H I B EMBbHEDLOEDETA
DERENZ L > TELT D LI D,

3. KM20—31F—20fl& LT, R2EWIIZarT Va4 LIZER THDH, ZDHE
KTIEF A 03— (C1ER2DIHA v E—F U R) SR1EEEND, iE- T, JA
WP E L RDIH > T A NTMES L e —RIIZIEr — /27 4 V& LT
HRFEE 72D,

JEIR B 2 R 51X, Imk O 7 7 A N EHERRT D,

4. AEEEEwETDE A4 UGl

R 1 -||:E; 1
R 1+ JWCR,’ "R 1+ (WC,R, )’

R
LERIND, FREENO (HH) 0)&%@/7“/(‘/%:%:?2&#5 L.

1

\MQRfiWﬂﬁl|QW=5%——>—ka&éo
T N SR VI S SR A R o T
== © T CR, “T2CR, " i

(10) R"yF 774 s20. sb THH 3->DEIKK
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

B? /dpart

left[ 0] right[ parts[ el

left[ 0] right[ parts[ vibl ]
@ master[ribl 1 leftl 2] rightl
left[ 1] right[ parts[ ri ]
left[ 2] right[ parts[ ribl ]
left[ 2] right[ parts[ ¢l %

Ieft[ 2] rlﬂht[ parts[ r2 valuel

range [&iR#
range &3
range [EiR¥
el [1 J
.9?97 J 0.0628 DB[ .9999] arg[ .6400]
9.9?93 j 0.0911 DB[ .9997] argl .4781]
.9?84 J 0.1320 DB[ .9993] arg[ . 2434]
9.9?64 j 0.1914 DB[ .9985] arg[ .9032]
.9?24 J 0.2773 DB[ .9968] argl .4101]
9.9%39 j 0.4017 DB[ .9931] arg[ . 6958]
.9?62 J 0.5814 DB[ .9853] argl .6615]
9.9%9] J 0.8397 DB[ .9691] argl . 1660]
.8?20 j 1.2079 DB[ .9353] argl .0102]
9.6%38 J 1.7230 DB[ . 86501 arg[ .9212]
.3}74 j 2.4164 DB[ .1209] argl . 5501]
-8.7754 j 3.2783 DB[ 43271 argl .5156]
f[86 1954 ]
[ -7.7321 j 4.1876 DB[ .8830] argl[ . 5606]
f[124 9609 ]
6.1?64 J 4.8573 DB[ .9144] argl . 8624]
.3?6] j 4.9584 DB[ .3910] argl .2999]
2.6%59 J 4.4323 DB[ .2909] argl .2152]
j 3.5583 DBL  11.7242] argl . 6847]
j 2.6620 DB[ 8.8509] arg[ . 0835]
5 j 1.9131 DB[ 5.8034] arg[ . 2482]
j 1.3465 DB[ 2.6651] arg[ 97.8112]
j 0.9379 DB[ -0.5184] arg[  95. 4056]
j 0.6499 DB[ -3.7240] arg[ 93.7344]
j 0.4493 DB[ -6.9401] arg[ 92.5779]
i 0.3103 DB[ -10.1613] arg[ 91.7788]
j 0.2141 DB[ -13.3849] arg[ 91.2272]
i 0.1477 DB[ -16.6097] arg[  90. 8465]
X .0010 j 0.1019 DB[ -19.8350] arg[  90. 5839]
f[22, 638. 0341]
x3 [-4.942395e-004 j 0.0703 1 DB[ -23.0606] arg[ 90.4028]
f[32,819.2787]
x3 [-2.351625e-004 j 0.0485 ] DB[ -26.2863] arg[ 90.2778]
f[47, 579. 4431]
x3 [-1.118904e-004 j 0.0335 1 DB[ -29.5120] arg[ 90.1917]
f[68,977. 8538]
x3 [-5.323714e-005 j 0. 0231 ] DB[ -32.7378] arg[ 90.1322]
(100,000 ]
x3 [-2.533000e-005 j 0.0159 1 DB[ -35.9636] arg[  90.0912]
B? HAEEMERAIZT A/ U HEET A0—/SR 7 1 LA
D— L ELFANS M Z R L TWVED,

(10) RyF774/L s20. sb THI 3 H>OEIKK
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sim v == 7 /L R i =

P TN F T 7 A NDEIEEK LA

LR E A DT —H % excel BT T 7B LT,

gain dB

30

-40

BWERE DO A 1% 20dB F2JE T—E7-28, 100Hz 28z 2H7-0 b7 A U IMET
LCu— A7 4 VB EEZ R LTS,

(10) RuoF 7741 s20. sb THEI 3IH>OEKK
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sim v==7 /)L

TNy TF T 7 A NDEIEK LA

Maple ZfE > T. s20.sb DFREAERX s20.coe #fE<,

$20.coe DNE.

restart: with(linalg):
siki:=matrix(3,3,0):e:=vector(3,0):
sikil 1, 1]:=1;

e[1] :=+el;

siki[ 2, 1]:=-1/r1;

siki[ 2, 2] :=+1/r1+1/r1bl+s*cl+1/r2;
siki[ 2, 3]:=-s*c1-1/r2;

sikif 3, 2]:=-vlbl;

sikif 3, 3]:=1;

x:=linsolve(siki,e);

el:=1;
rl:=1000;
r2 := 10000 ;
cl :=1e-007 ;

v1b1 = 1e+006 ;
rlb1 = 1e+006 ;
x3 = -2.533e-005 ;

send;

TR T

C1
i
Il
R1 R2
@ A — @

FER L= 7. BE 77778 %

ER LR A X 133

(10) X"oF77A4 s 20.

Maple Z > T, s20.sb OFRE LK s20.coe ZfiE<,

sb T H 35D
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sim v == 7/l R =

P TN F T 7 A NDEIEEK LA

Maple (b —7 2 R_—2 F LT, HRERXEAME £,

L 7-79-MN1 ro][<E
4

restart: with(linalg):

siki=matrix(3,3,0)-e:=vector(3,0):

sikiL 1, 11=1;

e[1] = +el :

sikiL 2, 1] =-1/r1:

sikiL 2, 2] = +1/r1+1/r1bl4+s*¥c1+1/r2 :
sikil 2, 3] = —s*¥c1-1/r2 ;

sikil 3, 2] = —vib1 :

sikil 3, 3]l =1:

x:=|inso|ve(siki,ej;
Warning, new definition for norm
Warning, new definition for trace

1
S:‘k;‘z‘ 15~ ;

1 1
iy o = 7+ + —
Sk o0 =t e TS 2

1
sri‘ré q =S cf——z
. r.

Sf}’«'é 5 = —vibi
Sf}’«'é 9 =1

ef ribi r2
—ribl r2—rfr2—sclrirtbl r2—rf ribi+ vibirf ribl scl r2+ vibf ri ribl’
vibl el ribl r2 ]
1B 2= rE 12— s cf rF ribE 12— rf ribd + vibE i ribl s of r2+ vibE r ribl

J— R 3Dfli% el TE-T, A v ghRDET,
[ x3-=x[3]-g=x3/e1:
£=
vibi ribt r2
bl r2—rir2—sclriiribl r2—riribf+ vibi ri ribf scf rZ+ vibiri ribf

(10) "yFT77A4/L s20. sb THI 3->DmEIKXN
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sim v == 7 /L = &&

Y TNNy FT 7 A NDEIEEE &G

icl DA v vibl ZBERKIZEFT T, 714 v gzl LET,

g D431 gn &R gd 2 NEH vibl THl> T, vibl ZMRKICEAT £,
B> ROy 1% gn, AR gd ELET,

AEHI72 74 > gain & gn/gd (2L > TRDET,

:)' gn=limitlnumer{g)/v1b1, v1bl=infinity):
&n=—ribir2

> gd=limit{(denom(g)/v1b1, v1bl=infinity):
g =sclrfribf ri2+rfribf

[ > gain=simplify{gn/gd):
2

rilscir2+1)

gain = —

TA v gain & s B LRFLEERVIRFICHT DL, IROXDITRTZ LBRHKET,

r2 1

gam——ﬁ 14+s-cl-r2

SIET7 7T AR EMHIN DTS T, BHEEE LTk IS ITERINET,
s=j-2m-f
Z T, JIEREEALT j =V-1TT,

el, rl, r2, c1 IZFEEXDOFEFEAZRALET,

[> el =1 :
r1 = 1000 ;
r2 == 10000 ;
cl =1e007 ;

vibl = 1e+006
ribl = 1e+006
S:Zi*2*pi*f;|
pi=3.141392;

_> gain;
0 1
006283184000 7 F+ 1

gain O43yF1% -10 L7220 | EJISHT L7514 2R LET,
gain O3 RHIRIRICRT B 7 A » DEbERLET,
gain D3Rk %E gd & LTHW L £97,

(10) RyFT77A4L s20. sb THS 3->DEKX
Maple Z1{i> T, s20.sb OFEE S FERX s20.coe ZfiE <, 224 / 271



sim v == 7 /L = &&

YTV F T 7 A ORI &

> gd-=denom(gain):
£d = 006283184000 7 F+1

gd=1+]0_006283'f=1+1m

[l D7 A 1% gain OREHETRO L S ICRENET,
10

G(f) = |lgain| = -

ZO¥AN D, =0 TIHFA 110 (CFEE T 10 £5) . £=159.16 T—10/V2IZIK T L
T, TOBRTAVMET LET D Z 8000 £9,

FA DO EER L £,
> g= f > 20*log10(10%1 /(sqrt(1+(f/159.1549762)"2))):
\ ; \
1 +.00003947340118 f? 1

[r
g=7Ff—>20 |og101 10 \/

A OBk ENT-DO T, f=1Hz2»6 100 KHz £ TO V7 F 752 {Ek L £7,
[ > semilogplot{g(f), =1 .. 100000, numpoints=10000):

L

107 \,

-10 _ “‘.‘k\‘
-201

-301

(10) RyFT77A4L s20. sb THS 3->DEKX
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sim ~== 7 /)b = &

TNy TF T 7 A NDEIEK LA

U TIVEREAREIEIZETTH/\vF T 74J)L ALL.sb

av R4 06 @all ZANT5 L8,
DN F T 7 A NBIBITHFRH ST,
BaREROY I 2 L— g URETENET,

@all 13@alll, @all2, @all3 ZNAIZEITL £,
@alll %, @sl, @s2, @s3, @s4, @sb, @s6, @sT, @s8 ZEFITLET,
@all2 1%, @s9, @s10, @sll, @ssl, @ss2 ZFETLET,
@all3 1%, @s20, @s21 ZFETLET,

Valb—Ta rTxXF—ANGFLORRC, /skip & A1 5L ZOEEEK T L CRICHE
%‘ij‘o

Va2l —aryTHEFR—ANFLOREIC, frewind EANTHEFDY I 2L —a %
BNV E LN HRE T,

Va2l — g THFR—ANFLOREIC, lexit EANTEHENRRYFT7 5740 ALL.sbh &
R T LET,

Ny F 7574/ ALLl.sb, ALL2.sb. ALL3.sb ZHMTEITT L L TEET,

W TNVR IR ENEIZEI TS 5Ny F 7 7 A /L ALL.sb
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sim v==7 /)L

YTV F T 7 A ORI &

Maple QO F| A A%
2 & o TERAE L7247 T51 % Maple

/conv

Cat—7 v RX—=2 5L, wEDFEF

THEBEDIRERE A RO T2 | £ ORERRBUZ R O FEFE A2 RN U THE R E D %G

WCEZT, 777 2Epld 2 Z LR ENHRET,

# Maplel 1RELITH - ZFEY R HI
restart: with(linalg): with(plots):l
siki:=matrix(3,3,0):e:=vector(3,0):1
siki[ 1, 11 :=1 ;!
e[l1] = +el
sikil 2,
siki[ 2
siki[ 2
siki[ 3
3
0

-1/r1 1l

H1/r141 /ribl+sxcl+1/r2 31
-sxcl-1/r2 31

-ylhl ;1

1 31l

sikil
= elsl

e-007 ;1
le+t006 ;!
ribl le+006 ;1

x3 10.0001 ;14

1

s:z[*x2%Pixf; |

#/point, /para H!

Bf :=0;1

#/ac FHI

#f:=1000;1L

#/range, fac TIE. |
HﬂH%@?KT® maE 0 1§

cl :
vlhl :

TFEd AL

$20.coe (2020/06/04) DN

D

ex4

Maple OF|H J5ik

# WapleFl 1REITH]- EFEUbL
restart: with{linalg): with(plots):l
siki:=matrix(lﬂ,lﬂ,ﬂ) ei=vector (10,0):1
sikil 1, 1] 1 ;1

el1] := +el ;l

siki[ 2, 1] = -s*cc ;1

sikil 2, 2] = +1/frl4skcc+!/fr2+1/ribl ;1
sikil 2, 3] = -1/r2 ;1

sikil 2, 10] = =1/rlbl ;4

siki[ 3, 3] :=1 ;1

el3] = +e2 ;I

sikil 4, 4] := +s*ce+l/re+l/rhbl ;1
sikil 4, 7] := -1/rbbl ;1

sikil 5, 3] := -1/rc ;!

sikil 5, 8] := #1/rc+s*cc+l/rhbbl ;1
siki[ 5, B] := -s*cc ;|

siki[ 5, 8] = -1/rbb1 ;1

siki[ 6, 8] := -s*cc ;!

siki[ 6, B] := #1/rl+s*cc ;!

sikil 7, 4] := =1/rbb1 ;1

sikil 7, 7] := #1/rbb1+1/rebl+kb1%1 /rebl
sikil 7, 8] = =1/rebl-kb1*1/rebl ;!
sikil 8, 2] := =-1/r1htl ;!

siki[ 8, 7] := -1/rebl ;!

sikil 8, 8] := +1/rehl ;i

siki[ 8, 10] = +1/r1b1 ;1

sikil 9, 8] := -1/rbhl ;!

siki[ 9, 7] := —kbl*lfreb1 3l

sikil 9, 8] := +kbi*1/rehl ;!

siki[ 9, 8] := +1/rbb1 ;!

siki[ 10, 8] = -1 ;1

siki[ 10, 107 =1 ;1

e[10] := +ebhl ;1
x:=linsolvel(siki,e);!l

1

el =1 ;1

r1 == 10000 ;.

re := 2200 ;!

ce := 0.001 ;1

rl o= 1000 ;!

e? = 24 ;|

cc := 0.001 ;1

r?2 = 19200 ;1

rc := 3800 ;!

rlhl = 300 ;!

rhbl = 0.1 ;1

rebl := 26 ;!

kb1 := 50 ;1

ebhl = 0.7 3l

xb 1= 12.0053 ;1

1

siz]#Z24Pixf ;L

#/point, /para H!

ff:=0;1

#/ac A

#f:=1000;1

i/range, fac TI3, |
HelIADT A TOER%E 0 I

ex4.coe (2020/06/04) D%

BBETACLL

227 1 271

il



sim v == 7 /L = &&

YTV F T 7 A ORI &

BEATHND 7 7 A X RIEE O T /) — ROFEZIREIN2WO T, /disp THII/ — %
FEE LT, /point T—EERLTHND, /econv & FITT D EREITHIDEREGIZH T/ — F)
BMEHET, Eit. exd.coe DHFITIX, x5 NS/ — RIEZLE510 4,

RO F F TIEREE A RO 255 1E.

restart: with(linalg): with(plots): D175,

x:=linsolve(siki,e); D1T% T% Maple (Za2t—7 > R~X—A K LT,
(B —] F—%T L, TTO/— ROMEMPES] x IR LIET,

J— KR 5 OEST A %, x5:=x[5]; gi=xblel; & AF+HUE, HARENET,

[> x5-=x[5]:
x5=—((1+5scer)(—r2ree2— e2ri ribi—re e2 ri—r2 o2 rbbi — r2 kbl rbbi o2
—r2re kbl e2— rc kbf r2 ebbi—re rbbf kbl cesel2rf—resce rbbl e2 ri—resce rfbf e2 rf
—rebfresceel ri— kbl rbbi eZ ri—rekbf e2ri—srfrZcc kbf rbbf e2—srir2 cc el ribf

- 52 rfr2eccreceribfe?—srirZcocree’- 52 rfr2 ccre rbbi kbl ce e2— s ri r2 cc e2 rebi

- 52 rir2ccrecerbbf e?—srfr? cocel rbbif— 52 rfr2ccrebfreceel—srir?ccre kbf e2
—r2resceribleZ—r2rerbbi kbl cese?2—r2rescerbbl eZ2—r2rebf re sce e2

—re kbf .5'2 rir2 ccre ce ebbi—ro kbi ri ebbf—rc kbi re s ce ri ebbl— rc kbf re s ce r2 ebbi

—rec kbf srir2 cc ebbi+ e cckbt‘sz efr2receri+rccckbiselrZri—-rZelresceri
+rerbielresceri+rcrbi e ri—r2eZrebi—rZ2eZri—rbbieZri—rZ2eZ ribf

—rebf e2 ri)) /((5 ccritresce+1)(rir2rescc+rlscererbbi+rer2+rerd
+ kbl rerZ+ kbl re ri+ rbbf rZ+ rif rbbi+ rebf r2+ rf rebi+ r2 rbbf kbi ce re s

+r2 rebf s ce re+ kbf rbbi ri+ re rbbi kbF ce 52 corfr®+rescerbbiri+resceribir?
+rescerirZ+rekbisccrirZ+re .5'2 cerbbl cocrfr?+resce ribfri

+ rebf re 52 cecerirZ+rebirescerf+reblsccrfriZ+re 52 ce ribf ceri r2
+rerbbl kbl cesri+rbbi scerf ri2+ kbl rbblf sceri ri2+ r2 rbbif kol +sce rf r2 ribl
+ 12 ribl+ rf ribi+ rf r2))

ZORBEOEEITI L FATIIEHES ST, BR< N0 EtA, L, Y7 ARERKO
Halid, X rROTBEEOREER NI RLT VI ERnH Y £,

MR ERARA LT, BIE T/ — ROER T A KDV 5

el:=1; OIIML, s=I*2*Pi*f;, OITETEZBEM T —T 2 F4—2 F LT,
x5:=12.0053; OITOSIAIC [#] ZBEIML THbH,

x5 EFE g

EANTHIE, BETORENET,
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sim v == 7 /L = &

YT NR T T 7 A ORI & LA

> x9:

(1 +2000 77 A (—4175330488 10" - g28800626 10"

2 A - 8500406119 1012 110 A

e

(9600 77t £+1) (—5594265600 10° w2 2 + 3477908120 1070 + 4400028213 101! 770 A

gi=x5lel; TT N, el:i=1; 72D T, Y1 g bLRILKXTEINET,
FIDOMEZERAT D L, BHADRSHERILINET,

Maple TITOKEAIZ #) Z AT DL, ZOTIE T3 A2 MT 2RV ET,

ZOEED LI, F¥ X H =AU E T X —=PNMERAESNTWAEAIZIE, /— FED
FA A Ll T (BN 2 a0 rnanEd,

1REATHI% Maple IC2 B —T > R 2 K LT D, WEEZD LEE L TEITT S L,
sim.exe M/para, /point, /range, /ac DAULEE % LT A OBME CHER T £97,

il 21X, exd.coe T, sim.exe D/para ® L 52, i R2 =&AL X 7= D [a] & O E it B
TERDOEZ MR LI R B I,

restart: with(linalg): with(plots): D175,

#:=0;, OITETEaAL—T 2 KL= FLThb,

#:=0; O # ZHIBRLET,

r2:=19200; OITOMEIIC  #) ZEMLET, — #r2:=19200;

I, x5:=12.0053; DOITOMIAICY [#) ZBEMLET,

Fhns, lmuvd— ZANT2LE, & — FOENPES] x IR SNET,
x5:=x[5];

EANTD L.

> ﬁ::x[ﬁ];

—1726253600 101! + 30737464 107 r2
x> =
| 1125311000 1019 + 122531 1 r2

S, BEELETTEK p 1EY £

> p=r2 > xX9;

p=r2—o x5

x5 Z r2=19K 7°5 19.4K O#iFH TR L £,
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sim v == 7 /L = &

YT NR T T 7 A ORI & LA

> plot({p(r2), 12}, r2=19000 .. 19400);
12.17
12.08-
12.06
12.04
12.02

124
11.98-
11.96
11.94
11.92

19000 19100 igz'zun' 19300 19400
I

R2=19.2K T x5=12 (2725 £ 5 T9, Bi%kp THERL £,
[> subs(r2=19200, p(r2)):

i 1200531855
hEV2 < . R2=19.2K T, x5=12 12721 £,

b % FF DM EZALSE T, Ipara D X IZEREMER OB L 2R T 2121, Bt
DRFEOITORIIC #) AL, £=0; ZEELT 27— # AN LET,

F T OEZEZALE T, Ipoint O K 5 ITBEDEFENIE R 2 8T 5 121X, exd.coe 1D
restart: with(linalg): with(plots): D176, #£:=0; DOITEFTEZ I —LThbH,
#x5:=12.0053; & =0, [ZAEFTLHZTT =7 —) 2 ANLET,
> x5:=x[5];
x5:=12.00531855
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sim v == 7 /L = &&

YTV F T 7 A ORI &

D7 A > % sim.exe Dlrange 2~ > RO L I IZFHET H720I121F, exd.coe 5
restart: with(linalg): with(plots): D17/ 5, s:i=I*2*Pi*f; DITE TAHab—7 o KX—
ARLTHoD,
FEDO Y A N TANGEE el USNOMSLEROEZEZ 0 IZEFH LET,
exd.coe TlX, e2:=24; % e2:=0; [ZEHL, ebb1=0.7; % ebbli=0; IZAKE
LET,
I HIZ, x5:=12.0053; DOITOFFHEIZ T#] ZATILET,
EFhrn lmus—) ZALET,
Wiz, Hh/—FoEE 75 A a2 RDES,
[> x5=x[5]; g=x&/el;
5= ((1+2000 71 A (3210240000 1012 7% # — 7288000000 101 77 A) /(

10

—4239125348 1012 7% 2 + 3477908120 1010 - 5370494976 1010 77° A

+ 7748720008 10! 11 P

= ((1+2000 77 A (3210240000 10'2 72 £ — 7206000000 101 77 A) /(

— 4239125348 1012 7% 2 + 3477908120 1019 = 5370404876 1010 77° A

+ 7748720008 101! 170

g ITEFEBOBXROL5E DT, 7 A VITHRHME abs(e) TRIETILENH D £9,
FA vk ABETHRRT HI2IE, gain = 20-log10(abs(g)) & LT,

> p=f > 20*log10(evalf{abs(g)));
p= 7> 20 logl U(evalf(| gD)

f=1 Hz 7°5 100KHz F TOHX A v %275 7F - LET,

[ > semilogplot{p(f), =1_100000, numpoints=10000);
42
40 p
38 /
36
34 (j/
32 ',-
30 /
28 /
26 /
24 /
22 /
20§ /
18y /
169/
l4|‘ ™ T T T ™ T T T 1
1. de2 ded f ded 1eb 1e+05
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sim v == 7/ =JE

TNy TF T 7 A NDEIEK LA

WIEBRODRT
@ Jipart CHEIBEOANZHK T LIzRIcERSNE T,
M EERRFOESRE/ —

i[ 1] j[ 0] #R&na[el] {E[T JO]
i[ 3] j[ 0] &hen4a[e2] fE[24 j O]

BMIBETRFFOESH 2
ﬁﬂfl_@uwﬁ%?@@yﬂ 0
Ial—iavIizBitd Rr/—FERERKRE

KREDEIK T a7 RN AH L, 7Ta v 7 NOBRIZFRRINER A
@® /bload CHIK 7 v v/ Ean— RLIZRIICERSNET,

MIEBERRFOER/ — K
i[ 1] j[ 0] &Rans(el] f
i[ 3] j[ O] &Rane2] f
1[10] j[ 8] &fan4 [ebbl]
MIUBERRFOERKR 3
MIBRBERFOEZR O _

é VEalb—vavIitEiTd KRR/ —FEERR

[1 0]
[24 j 0]
0.7 j 0]

@ /padd TMHBMLRNT, F<IT F] ZADLTRT LERICERRESNET,

WMIABERFFDEHR/ —F

i[ 1] j[ 0] #Ram [el]

I[ 3] J[ 0] #han4 [e2] ]

i[10] j[ 8] &Ran4 [ebb] [0.7 j 0]
MIIETERFOEH 3
zE_LEmL:J—ﬁi%G)‘I@Fﬂ 0
UIalb—vavIiZtEltd ®R/—FERERMAR

MIEBEERFEFOER/ —F
i[ 1] j[ 0] &Ban4alel] {E[1 j O]

0] st le2] fE[24 J 0]
8] &p&h4 [ebb1] {E[0.7 j 0]
ﬁ%?@‘l@yﬂ 3

A vIZhH3 R/ — RHEERR

JL
J[

Maple T, /range X°/ac Dt %2 T HWF2IE, el DAAOEROEE 0 IZEE L 7,
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sim v == 7 /L = &

YT NR T T 7 A ORI & LA

P DR AEE LS L ZORMD T A DEA% sim.exe Dlac 2~ FD L I T
HETHI-OITIE, exd.coe D25

restart: with(linalg): with(plots): D17/ 5, s=I*2*Pi*f; DITE TH AL —T 2 KX—
ARLTh B,

FTEDOV A N TAINER el UAOMNLEIOEE 0 I2EH L ET,

exd.coe Tl, e2:=24; % e2:=0; [ZEHL, ebb1:=0.7; % ebbl:=0; |[ZEH
LET, BT, x5:=12.0053; ODOITOHAIC #) Z#ASHLET,

FND, B LTCWRFAEOITOEBIC T#) # AN LET,

Wiz, #£:=1000; OIT%, £:=1000; DX HITEF L ET,

Thnt T2z —) Z AN LET, RiT, B/ —RoEE A o a2RDET,

B 21X, £=1000 Hz 128\ T, Re Z2ZLEETH A v OEb iR LET,
FTMEOU A D, re=3800; OfTOMIEIZ #) AN LET,

b Tmyg—] AN LET, w2, B/ —ROEETFA v EROET,
[> x85=x[5].g=evalf:5fel);
£=((1.4+6283.185308 /) (-6031857896 10
17

" 1 re+ 8337841800 1017 m))/(

20 18

—3469144736 10" {re— 3469130302 107~ /- 8760062536 10

| - 8704849382 10'° ro)
[> p = rc —> 20%log10(evalf{abs(g))):
p=rc—20 logl O(evalﬂgl))

Re=1K 75 10K O#IPHTH A » OBALE 7T 7 THeR L £,

:> plot(p(rc), re=1000 .. 10000, numpoints=1 OOOO);.
42 T
41
wl /
/
rl"
39' f
/
SB-J.’
oo 4000 'm'ao'no' 8000 10000
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sim v == 7 /L = &

Y TNR T T 7 A NDEEKK LA

HEED 7 A D% 40dB 725, re=2000 OfFirZ#(nlik 0 iAHIE, HHUEZ SEE CIRE T
ERARD AR R
> plot({p(rc), 40}, re=1962 _ 1963, numpoints=10000):

40.0012 1
40.001 1
40.0008 4
40.0006 4
40.0004 4
40.0002

."'.
401 ~
.//
"
-

39.9998 1~
1962 1962.2 19624 . 13626  1362.8 1963

1> plot({p(rc), 40}, rc=1962.15 . 1962.16, numpoints=1000):

40.000006+

40.000004+

40.000002 9
404

39.999998 4

39.999996

39.999594+

39.9999924

1962.15  1962.154 1962.156 1962.158 1962.16
IC

rc=1962.154 76 1962.157 OFHE. re=1962.1555 THA >3 40 dB 12720 7,
BBEDOT T 7%, HERA L MEE 1000 12 S L TRSLT S LE LA,
sim.exe M/ac 2~ > R T%H. rc=1962.1555 TH A 75 40dB 1272V £,

- [1,962,155 j O ] abs[ 1,962, 155] arg[
db (x5) *1000
p2 [39,999.9992 j 0 ] abs[39,999.9992] argl

rc[1962 1 f[1,000 ]

re*x1000

pl [ 1,962,156 j 0O ] abs[ 1,962, 156] argl[
db (x5) #1000

p2 [40,000.0006 j O 1 abs[40, 000. 0006] argl

ROBMIIFE T TS, 77 7% R CHMICG R Z AR TE 20132 L BunEd,
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

LCEEE JZIMNMATELLEAMNYDPT
BHIRELICA &7 Z—L1 &F v /307 —Cl ZEFEER LT 7 NICHRE LRl
D7 % range THER L E7,
N FT7 7 A%, le.sb
/ipart
1
el

cl
0.1u

MU BETERFOER/ —F
i[ 11 j[ 0] &Ram#[el] fE[1 j O]
MIBERFFOEZH |
zE_LEmL:J—ﬁi%G)‘I@Fﬂ 0
VIal—vavIitEltd ®R/—FERERMKR

WALEPIL, FHIR el 721 T,
? /dpart

left[ 0] rightl 1] parts[ el 1 valuel
left[ 0] right[ 2] parts[ ci 1 valuel

left[ 1] rightl 2] parts[ |1 1 valuel
=BAD ZFES
BAD/—FES 2

Z o LC [ OIAREFEIL, f = ﬁ TERINET, FTFOEE2RATL L,

f=159155 Hz (2729 £,
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sim v == 7 /L = &

Y TNR T T 7 A NDEEKK LA

frange T, HIRFEIEEKFHEDO ) — K 2 OEEH~ET,

? /range
ac ANESIRAIE
Bl ? 1

range JEIREL
range JEIR#L
range &Kk

el[1

f[1,591.5000]

x2 [16,098.9739 j 0 1 abs[16, 098.9739] arg[

f[1,591.5500]

x2 [-1,398,350.1608 j O 1 abs[1, 398, 350. 1608] arg[ -180]
f[1,591.6000]

x2 [-15,736.1387 j 0 1 abs[15, 736.1387] argl -180]

FfEz L < RLD &, £=1591.55 T, Rtk OEIE & IIHTEWICRKRE REIEIZ /> TWDH T &
D0 £4, o, HEHSE T,

Maple THgg L TH £,
ZEATH 7 7 A )L le.coe @ restart: with(linalg): with(plots): D475, si=I*2*Pi*f; @
TETEAE—T LV RX—=X FLT, x2:=1; OfTORHEIC # ZBMLET,

[m % —] ZASILT, KT TADLET,

[ > x2=x[2]:
1
x2 =
-7 2
410 ' = # +1
[ > p= > x2;
L p=Ff—x2
777 xR LET,
[> plot(p(f), =15915 .. 19916, numpoints=1000);
6408
4408
26408
0 159152 199154 [ 1591.56 159158 15916
26408
—-4e+08-

T727TH, 20006 EDHMICKRESEILLT, 0ICTRDIDOP—H TN £9,
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sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

RLCE® 3EDHEFDEEZLEASIITTA4EY OFHE

R1, L1, C1 ZESNIHERE L7272 DR TG, #5577 A /L& R ChgK % B 5 T
LTRSSV, 7 7 A AP ORIEEMEED 2 ENRIE L 500 £,

SHEOFEFDOEEZEZD L. 418 OFEEFHENHERTE ET,
LU, EAEEIZFHIL S EREE U0 T, BEEBOSRHIZE RIS v F9,

R1
s+ —-

— 2 )
1 L1-C1_S +a-s+b

s24+a-s+bh=0 % slCONTD 2 IR L EZ T, HRIXND = (ﬂ) —4.-X —p

L1-C1

L7225 Rl ZROET,

L1

Rl,=2- |—
0 C1

R1 2%R1, L D KXV, Z LA, ST Lo T, HBIROZGENEDY £,

ZORESORHER L AE R 0oL T DL, wy =21 fo = == CRT I LBHRET

L1-

R1 ZR1,DH# TEL &85 & RLC MO E M EASMEN &0 X 5128k 50 HR L
ij‘o

fmeE CEWTDHE QIETANEDIF VT 47
77 X EMHIIET,

1L

Rl |C1
fo= znm Q__ % L0, fo'Q_m_fcrk%%éhiﬁ” t->T, C1 &£ R1

@&ié%w@&r&mkxnf&iéﬁﬁﬁm@wﬁo=%t&%éniﬁo

Q >% 72 B0, BRI A== 2 — R T, Q <% R lE, BRI (LA

TIHMEWERE DS 7 A DME T LAGO E£7,
fo =1000 &3 57-Hiz, L1=0.001 H, C1=25.33 uF ({2 E L 7,
- T, w?=39478878.79984, w = 6283.222 L7V £9°,
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sim v == 7 /L = &&

YTV F T 7 A ORI &

72—/ R 7 4 )LF Kk

Ny FT7 7 A )b rlcLPF.sb 1REATH 7 7 A v rlcLPF.coe

B A rlcL.PF.cir

@rlclpf:0,1,3 AN/ —RiF1, W/ —KRiE3

3 0—)$274)L%

01@e@el@010@ A ”'-1” t

03@@l1@010@ Fzsss im

23@@l@010@ SINE(0 1 1K):\1~\.iti"] 25.33u

fne AC1 ~ .
EB ricLPEmws

[> restart: with(linalg): with(plots):
siki=matrix(3,3,0):-e:=vector(3,0):
sikil 1, 11 =1;

el1] = +e1 ;

sikiL 2, 1] =-1/¢r1;

sikil 2, 2] = +1/r1+1/s/11 :
sikil 2, 3] =-1/s/11 :

sikil 3, 2] =-1/s/11 :

sikil 3, 3] = +s*c1+1/5/|1

:—||n50|ve(5|k| e)

r > x3=x[3]-g=x3/e1:
1

£=—
s clli+1+risel
1
B2 T LB OISR RLll'Cl — LRDET
24,
S + S+L1 1
[> 11:=0.001; c1:=25.33%10 (—6);9::l*2tpltf;
/=001
cf = 00002533000000

i s=2fnf
[> r10:=2%sqrt(l1/c1):
| rf0 = 1256644402
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sim v == 7/ = &t

Y TNNy FT 7 A NDEIEEE &G

R g # R1 DML LTRLET,

> g
1

1013200000 10_6 7[2 Ai1s 00003066000000 frfm F
R1IZfEARRE LC, AEERNED 77 7 2F LE 7, FRIRFIC Q 2RO E T,

D>0 & 7% R1=1.5*r10=18.849666 |= L 5. J&REHEZ R T 5,

[> gp=subs(r1=15%r10,g): q=1/r1*sqrt(l1 /c1): gx=subs(r1=15%r10,q):

1
& =

—1013200000 10_6 .*t2 f?' +1+ 0009545240811 In

I gx = 3333333332
[> pp= f —> abs(evalf{gp));

| oo = f—)levalﬂgv) |
R1=1.5*r10=18.84966 ®¥;& 1%, Q=0.333 1272V £,
39478878.7998421
> (72D F T,
5$44+18849.66603-5+39478878.7998421
ZZC, Rl &CLCHREDEMI for 1, fo(p =——=333=(,-Q &7V £T,

2'mC1-R1

{RERIEUE,

[> semilogplot({pp(f), 0.707,1/2}, =1 . 20000, color=[red, blue,
greenl], numpoints=10000):
1-
0.31
0.6
0.4
0.2
0 ez '.'1.'33f T 1ed 15

QW —INAT 4 )LHE—72 DT, £=1000 T-6 dB0.5)D FART L7=73-10dB FEEIZE L,
fer=f0*Q =333 T-3db(0.DFEEIZ /2> TWET, D>0 TIEF A v OIKFREE Y 7,
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sim v == 7 /L = &&

YTV F T 7 A ORI &

D>0 & 7¢% R1=10%*r10=125.66444 |Z L % . JE A2 R T 5,

[ > gp:=subs(r1=10#%r10.,g); qx=subs(r1=10%r10,q):
1

& =
— 1013200000 ‘10_E3 7[2 r2 +1 4+ 006366160541 f

! qr = 04959999998

> pp= f —> abs(evalf{gp)):

i pp = f—>|eva|f(ga)|
R1=10%r10=125.66444 D521, Q=0.05 (2720 97,
39478878.7998421

R 2720 E9,
R 7 125664.4402-5439478878.7998421 7

[> semilogplot({pp(f), 0.707, 172}, £=1 . 20000, color=[red, blue,
green)], numpoints=10000):

H—
0.8

0.61

0.4

0.21

0 182 '.'1.':3f C O led .15

=100 i B 47 A U ME T LG TUvET,
RINKXL 4D, Q< % PINEL 72D & RO E IS for=f0*Q=50 T4+ > 7 3dB & T

LTWET, QNS RRDIFE, BRWERED S 7 A U MET Ligd £,
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sim v == 7/ = &&

P TN F T 7 A NDEIEEK LA

D=0 & 7¢% R1=r10=12.566444 |Z L % . JEWEEM: 2 R4 5,

r > gz:=subs(r1=r10,g); ax=subs(r1=r10,q):
1

£z = 5 2
—1013200000 10 ~ = ?2 +1 + 0006366160541 I F
] gx = 4999999953

> pz= f —> abs(evalf{(gz)):

i pz = f—)|evalf(gz)‘
R1=r10=12.566444 O%EIZIE, Q=0.5 12720 7,

39478878.7998421

R W20 ET
R 2566 44402-5+39478878.7998421 7

[> semilogplot({pz(f), 0.707, 1/2}, =1 _. 20000, color=[red, blue,
green], numpoints=10000);

1 —

0.8

0.6

0.41

0.2

0 162 .1.'33[ ded 1e5

> emilogplot{{pz(f), 1/2}, 980 _ 1010, numpoints=1000):
0.504

0.5021

0.5
0.4981

0.4961

H 9 Y =1000 THA B 6dBIE T LTWET, D=0 TiZ f0 T-6dB 2720 £7°,

ex4 RLC [Hl# 3EOFE FOBLEEZZE X A7 T 41 OFFE 241 / 271



sim v == 7 /L = &&

YTV F T 7 A ORI &

D<0 &7¢% R1=0.6*r10=7.5398664 |= L 5. JEREE 2R 5,

[> am=subs(r1=06*r10,g): qx=subs(r1=06*r10,q):
1

&m =
—1013200000 10_E3 T[2 r2 + 1+ 0003819696324 fmt #

i qx = 8333333330
> pm= f —> abs(evalf(gm));

pm o= f—)levalf(gm) |
R1=0.6*r10=7.5398664 DA 121X, Q=0.833 1272V £,

- 39478878.7998421 S
N : Cﬁ o
ARED $2+7539.866412-5+39478878.7998421

> semilogplot{{pm(f), 1/2], =1 .. 20000, numpoints=10000):
1.

0.81 |

0.61 ‘

0.4 '

0.2

0 e '.'1"e3I ' ded es
> semilogplot({pm(f), 1/2}, 1400 .. 1450, numpoints=1000);

05151
0511
0.505 1

0.5

0.495

0.491

0.485

f

f=1425Hz i C. A B 6dB HEL T, FA— v a— MR ELTNET,
D<0 TlX. 7' A »2ME T 2 BN EWEREICBE LT\ ET,

ex4 RLC [Hl# 3EOFE FOBLEEZZE X A7 T 41 OFFE 242 | 271



sim v == 7 /L = &&

YTV F T 7 A ORI &

D<0 & 7% R1=0.2*r10=2.5132888 = L 5. JE B L2 R T 5,

r > gm-=subs(r1=02#%r10,g); gx=subs(r1=02%r10,g);
1

o= o 2
—1013200000 10 = = 72 +1+ 0001273232108 fnr
I ax = 24995995959

> pm= f —> abs(evalf{gm));

I pm o= f—»|eva|‘f(gm) |
R1=0.2*r10=2.5132888 D& IZ1%. Q=2.5 (2721 £9°,

39478878.7998421

R RabA /=3¢ B
2 513.288804 5+ 39478878.7998421 7

> semilogplot(lpm(f), 1/2], =1 .. 20000, numpoints=10000);
2.67
2.4 |
2.2 |
23 a
183 ‘
167 /]
1.4 /o
1.2 /
13
0.87 |
0.6 \
0.4 '
0.2

0° 1e2 .1-'53f ded 1€5
:> semilogplot(Ipm(f), 1/2}, =880 _. 2000, numpoints=1000);

2.4
2.2
2
1.8
1.6
1.4
1.2
13
0.8
0.6
0.4
ded , 2e4

AU 6dBIK N2 B, 2KHz (£ TERLTEY, £=1000 Hz fHiTic K& 72
v—7 BNENET,
QNRRELRDIFE, =R T4 NEDE—I NEL 2D ET,

ex4 RLC [Hl# 3EOFE FOBLEEZZE X A7 T 41 OFFE 243 | 271



sim v == 7/l R i =
TNy FT 7 A DRI &G
A INRT 4 VE K
Ny FT757A)b rlcHPF.sb 1REATHN 7 7 A IV rlcHPF.coe
e 7 7 A v rlcHPF.cir
@rlchpf:0,1,3 AN/ —FRix1, W/ —FRiE3
3 NISA714)5
R1 C1
0l1@e@el@010@ : . gout
03@l@ll@010@ vi {x} 25.33u7 L1
12@r@l@010@ ‘ ' ‘1m
SINE(O 1 1K) -
23@c@l@010@ AC 1
fne
EQ ricHPEmws
[> restart: with(linalg): with(plots):
siki=matrix(3,3 0) -e=vector(3,0):
sikil 1, 1]1=1:
e[1] = +el :
sikil 2, 1] = -1/r1
sikil 2, 2] = +1/r1+s*c1 ;
sikiL 2, 3] = —s*c1 :
sikil 3, 2] = —s*c1 :
sikil 3, 3] = +1 ,-’5,"I1 +s*cl
x= Imsolve(mkl e):
> x3=x[3]:g=x3/e1:
oy
£= >
1+s5 clfif+scirf
SZ
INAIRA T 4 VE DISERET R 7 L ET,
52+—1 S+
L1-C1
(> 11:=0001: c1:=2533%107(-6).5 =[#2*Pi*f:
= 001
¢/ = 00002533000000
| s=2inf
[> r10:=2%sqrt(l1/c1):
I rf0 = 12 56644402
> g
6 i A
—1013200000 10 >
1 = 1013200000 10_8 T 12 + 00005066000000 £t £ri
ex4 RLC [Fi 3 EOFEFOEEEZEZ ST 418 OFpE 244 / 271



sim v == 7/ = &&

P TN F T 7 A NDEIEEK LA

D>0 &72% R1=1.5*r10=18.849666 (= L 5. A2 MR T D,
[ > gp=subs(r1=15#%r10,g); q=1/r1*sqrt{l1 /c1): gx=subs(r1=1 5%r10,q);
22
T
- 2 2
1 —=1013200000 10 - = + 0000540240811 It ¥
g = 3333333332

g = —1013200000 1079

[ > pp= f —> abs{evalf{gp)):

ep=7— | evalfl go) |

R1=1.5*r10=18.849666 D121, Q=0.333 (2720 97,

SZ

52+18849.66603-s+39478878.7998421

(> semilogplot({pp(f), 1/2], £=1 .. 20000, numpoints=10000);

R, (270 £95,

0.8

0.6

0.41

0.2

0 1e2 .Té_:si led 165
:> semilogplot({pp(f), 1/2}, £=1560 _. 1580, numpoints=1000);

0.5021

0.5011

0.8

0.453

0.458 1

f

f=1570 Hz {1 T, +6dB 71 > FH- L T\E4,

ex4 RLC [Hl# 3EOFE FOBLEEZZE X A7 T 41 OFFE 245 | 271



sim v == 7 /L = &&

YTV F T 7 A ORI &

D>0 &72% R1=10*r10=125.66444 |2 & %, JEAIREEE 2 MR T 5,
r > gp=subs(r1=10%r10,g); gx=subs(r1=10%r10,q);
8 i A
1 — 1013200000 10_6 Ir2 r2 + 006366160541 fm #
aqx = 04559955553

& = —1013200000 10~

:> pp= f —> abs(evalf(gp));

oe = f'—)|eva|1(,gp)|

R1=10%r10=125.66444 D521, Q=0.05 (2720 97,

SZ

524125664.4402-s+39478878.7998421

[> semilogplot{{pp(f), 1/2}, =1 .. 20000, numpoints=10000):
0.71

RIS, (2720 £,

0.61

0.5

0.41

0.3

0.2 1

0.1

0 162 '.'1.':3i ded €5
"> semilogplot(pp(f), 1/2}, =11510 _. 11530, numpoints=1000):;
0.5003

0.5002+

0.5001

0.5

0.45951

0.49987

i

f=11.52 KHz & T, £ »6dB FH LT3,
R1INr10 kW b K& 21T, A UNER UG AEEEIIELS 20 £4,

ex4 RLC [Hl# 3EOFE FOBLEEZZE X A7 T 41 OFFE 246 | 271



sim v == 7/ = &&

P TN F T 7 A NDEIEEK LA

D=0 &72% R1=r10=12.566444 |2 & %, [ &2 HERT 5,
[ > gz=subs(r1=r10,g); qx=subs(r1=r10,q);
6 A
-5 2 rg
1 —1013200000 10 " = + 0006366160541 frr
gx = 49959558558

&z = —1013200000 10~

B pz= f -> abs(evalf(gz));

pz = f—>|eval1(g.?)|
R1=r10=12.566444 OFEIZIL, Q=0.5 12720 £7°,
SZ
BRI, 272 £9,
e 524+12566.44402-5+39478878.7998421

(> semilogplot({pz(f), 1/2}, =1 _ 20000, numpoints=10000):
1 .

0.8 1

0.6

0.4

0.2

0 de2 '.'1.'33j C et 165
> semilogplot({pz(f), 1/2], £=980 _ 1010, numpoints=1000):

0.504 1

0.502+

051
0.495 1

0.496 1

D=0 TiX. Bt 9 E=1000 Hz T¥ 1 N 6dB EH L TC\ET,

ex4 RLC [Hl# 3EOFE FOBLEEZZE X A7 T 41 OFFE 247 | 271



TN TF T 7 A DX &

sim ~== 7/

B!

D<0 &7¢% R1=0.6*r10=7.5398664 |= L 5. JEREE 2RI 5,

gm = —1013200000 107°

> pm= f —> abs(evalf{gm));

[> gm=subs(r1=06%*r10,g); gx=subs(r1=0.6%r10,g);

n” A

1 —.1013200000 ‘IO_6 J'[2 12 + 0003815626324 f1t 7
gx = 8333333330

pm = f'—)levalf(.gm)'

R1=0.6*r10=7.5398664 D& (1, Q=0.833 127210 £7,

SZ
W72 F97,

—\i % &j:\
. 539 8664125+ 39478878.7998421

1-

0.3

0.6

(> semilogplot({pm(f), 1/2}, =1 .. 20000, numpoints=10000):

0.4

0.2

0

0.517
0.308
0.506
0.504 1
0.5021

12 ﬁ% ded 15

[ > semilogplot{{pm(f), 1/2}, =690 _ 710, numpoints=1000);

0.5
0.458 1
0.496 1
0.494 1
0.4921

0.491
0.438 1

04864

Te3
f

f=1000 Hz fHiricA— v a— M8 E Lz,

=700 Hz i CT# A 728 6 dB F5H-L T4,

ex4 RLC [A]#%

SMEHDOFEFDEEZZEZ DTV T 418 OFRFE
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sim v == 7/ = &&

P TN F T 7 A NDEIEEK LA

D<0 &72% R1=0.2*r10=2.5132888 |= L 5. JEREH AR5,
[ > gm=subs(r1=02#%r10,g); gx=subs(r1=02%r10,q);
22
f T
1 — 1013200000 1078 7% 2 + 0001273232108 77 #
qx = 2499999999

gm=—1013200000 10"

[ > pm:= f —> abs(evalf{gm));

| o ‘ P = f—>|eva|'|(,gm)| )
R1=0.2*r10=2.5132888 D& IZI%. Q=2.5 (2721 £9°,

SZ

fRiEpaZ. $242513.288804-54+39478878.7998421 122 ) £
> semilogplot({pm(f), 1/2}, =1 .. 20000, num points=10000);
2.67
2.4
2.2

2_
1.8
1.6
1.4
1.2

3
0.819
0.64

0.4
0.2
0 162 163 led 165

f
> semilogplot({pm(f), 1/2}, £=980 _ 2010, numpoints=1000);

2.47
2.2

E
1.81
1.6
1.47
1.2

E
0.83
0.6

et { 2e4

f=1000 Hz fHific K& e — 7 BRRA LN FET,
QNRRELRDIFE, "ANRARTANEDOE—=IBNKREL 2D £,

ex4 RLC [Hl# 3EOFE FOBLEEZZE X A7 T 41 OFFE 249 / 271



sim v == 7 /L = &

YT NR T T 7 A ORI & LA

Ny RRR T 4 VERFE

Ny F 77 A0 rlcBPF.sb REATHN 7 7 A v rlcBPF.coe

Bfgi 7 7 A v rlcBPF.cir

@rlcbpf:0,1,3 AN —FRix1, 1A/ —FRix3

3 - RV FISAT11LE |
01@@1@010@ - mfﬁﬁcr.wt
03@r@ri@010@ vi  tmas3ze
12@l@1@010@ ) Zea
23@c@c1@010@ Shaedig o
fnc

i > x3=x[3]-g=x3/e1:
scfrf

£= >
1+secfrf+s cflf

R1

_-S

Sy RS T 4 LB DR Rfl —  LAVET
s2+s+

L1-C1
[> 11:=0.001; ¢1:=25.33%107(-6).s =[*2*Pi*f:
= 001
cf = 00002533000000
i s=2inf
[> r10:=2#%sqrt(l1 /c1):
rf0 = 12356644402

riERH g # R1 OB E LTHLET,

(> g
Imfrif

.00003066000000 >
1 + 00003066000000 77t #rF— 1013200000 10_6 n #

[» q=1/r1*sqrt(l1/c1);

1
g = 6283222008 —
rf

Rl [ZMEARE LT, HEERED 77 7 2E L7, R Q 2RO X7,

X ex4 RLC [Hl# 3EOFE FOBLEEZZE X A7 T 41 OFFE 250 / 271



sim v == 7 /L = &

YT NR T T 7 A ORI & LA

D>0 & 72 % R1=1.5*r10=18.849666 |Z L 5. JEWE AR T 5,

[> gp=subs(ri=15*r10,g): gx=subs{r1=15#%r10,q):

in#
£7 = 0009549240811

{ + 0009549240811 17 #— 1013200000 108 7° A2

| gx = 3333333332
[> pp=f —> abs(evalf(gp));

| pe= f—>|eva|'|(gp)|
R1=1.5*r10=18.849666 D121, Q=0.333 (2720 97,

18849.66603's

I (2720 E£9,
R 8849.66603-5+39478878.7998421 7

> semilogplot({pp(f), 0.7071, £=1 .. 20000, numpoints=10000);
1.

0.3

0.61

0.41

0.21

0 1e2 .léﬂf led €5

=300 Hz 7*» 3 KHz i £ TD A& A > 73-3dB LA E i@z 7e > TWE9,

AR & %’— 1000 _ 3000 = 3KHz T,

0333

D>0 & 725 R1=10*r10 (2 X 5., JEEE M2 M1 5,

(> gp=subs({r1=10%r10,g); gx=subs(r1=10*r10,q);
fn#

gp = 006366160541 >
1 + 006366160541 1 F— 1013200000 1070 1° £

I qx = 04558955998
[> pp= f —> abs(evalf(gp)):

| e = f—)levali(gp)l
R1=10*r10 ®HAITIE, Q=0.05 (2720 £,
125664.4402-s

mERABUL,
R 7 25664440254 39478878.7998421

12720 £,

ex4 RLC [Hl# 3EOFE FOBLEEZZE X A7 T 41 OFFE 251 / 271



sim v == 7 /L = &

YT NR T T 7 A ORI & LA

[ > semilogplot({pp(f), 0.707], =1 .. 20000, numpoints=1000);
1 4
0.81
0.6
0.4
0.2
1. 1e2 .1&3f ded 1e6

WX, =30 Hz 7°5 20 KHz £ TIAY . A N7 T v F72-1dB~0dB O#ipH & A
<&Dibto@ﬁ%ﬁ@u%i%\%=%§=mmm=zwwzfﬁo
QI/NELRDIEE, Ny RAART 4 VX OFERENIEL 720 £77,

D=0 &7c% R1=r10=12.566444 =L 5. JEEENEEZHERT S,

[> gz::subs(r‘l =r O,g); qx::subs(r‘l =rl 0,q);
inf

= 0006366160541 >
1 + 0006366160541 7 F— 1013200000 1079 1° £

L qx = 4995595508
[» pz:= f —> abs(evalf{gz)):

pz= f—>|eva|f(,gz)|

R1=r10=12.566444 OFHEIZI1E. Q=0.5 (2720 7,

12566.44402's

R (2720 F9,
R 2 7566.44402-5+39478878.7998421 7

[ > semilogplot{{pz(f), 0.707}, =1 .. 20000, numpoints=10000);
1 4

0.81

0.61

0.41

0.2

0 ez .1.'33I led 168

WX, =400 Hz 75 2.4 KHz f2£ T4, 77 v Mp#ipenc4,

X ex4 RLC [Hl# 3EOFE FOBLEEZZE X A7 T 41 OFFE 252 1 271



sim v == 7/
YT NR T T 7 A L DRI & A

D<0 &72% R1=0.6*r10=7.5398664 |Z L %, JEMEFIEZ MR D,
[ > gm=subs(r1=06#*r10,g): ax=subs(r1=06%r10,q):

gm = 0003819656324

In#
:> pm:= f —> abs(evalf(gm));

1 + 0003818696324 f F— 1013200000 ‘IO_6 It2 #
gx = 8333333330

| pm:f—)-|eva|‘ﬂigm)|
R1=0.6*r10=7.5398664 DAL, Q=0.833 (2720 97,
R,

7539.866412's

> 2720 £,

5247539.866412:5+39478878.7998421

[> semilogplot{{pm(f), 0.707}, =1 _ 20000, numpoints=10000):
1_

0.8 [
0.5 / ‘
0.4

\
0.21

e
BRI f=400Hz~2KHz (25:< 720 £ L7-,

led " 1e5

D<0 & 725 R1=0.2%r10=2.5132888 2 L %, [ IEZ MRS 5,
[> gm-=subs(r1=02%r10,g); qx=subs(r1=02#%r10,q);

gm = 0001273232108

inf
:> pm= f => abs{evalf{gm)):

1 + 0001273232108 7 #— 1013200000 108 72 A
@ = 2499959999

i o= J"—>|eva|‘l(gm)|
R1=0.2%r10=2.5132888 DL EIZ1%. Q=2.5 (2720 £7°,
frEBAHUIE,

2513.288804-s

52+42513.288804-5s+39478878.7998421

2720 £9,

ex4

RLC [Al

SMEHDOZEADENEZE X HT2VT T 4180 OFE

253 / 271



sim v == 7 /L = &

Y TNNy FT 7 A NDEIEEE &G

> semilogplot({pm(f), 0.707} =1 _ 20000, numpoints=10000):
1-

0.8

0.6
0.4

0.21

0" 12 '.'1.'33t ' led .15
> semilogplot{ipm(f), 0.707}. £=800 .. 1200, numpoints=1000):
1-

0.951
0.91
0.851
0.81

0.751

0.7

8e3 9e3 led

wimikiL. =800 Hz~1200 Hz (400 =1000/2.5) 123k 720 £ L=,

R1=0.01*r10= 0.12566, Q=50 (29" % &, @iflklE =990 Hz~1010 Hz & THk< 720 £
97, @i 20Hz T3, ZAUE £=1000 Hz (2xf L C, f/Q I[ZHY T HfE T,

# LI, R1=0.001*r10==0.012566, Q=500 (23 % &, @iHKIE =999 Hz~1001 Hz |2
720 WY 2=1000/500 2720 9,

QBRELRBIEE, Ny RART 4 L OiEBIIT % IZPE > THL 2 0 £,

ex4 RLC [Hl# 3EOFE FOBLEEZZE X A7 T 41 OFFE 254 | 271



Ny FT7 7 A )b

sim v == 7 /)b R i =
TNy FT 7 A DRI &G
Ny RZY IRx—Tar7 4 VZEE
rlcBEF.sb REATHN T 7 A v rlcBEF.coe
rlcBEF.cir

e 7 7 A v

@rlcbef:0,1,2

AN —=Fixl, B/ —FiF2

3 out
01@e@el@010@ VIS UEE SEVS X JLI
03@@1@010@ (# S
12@r@l@010@ "1 G "o
23@@l@010@ SINEQ 1 1K) 25 33"\/
fne AC1 \/
KD ricBEEmws
[ > restart: with(linalg): with{(plots):
siki=matrix(3,3 0) e=vector{(3.,0):
sikil 1, ] =1:
el1] = +e1
sikiL 2, 1] =-1/r1 ;
sikil 2, 2] = +1/11+1/s/11 :
sikiL 2, 3] =-1/s/11 ;
sikiL 3. 2] =-1/s/11 :
sikiL 3, 3] = +s*c1+1/s/|1
—||nso|ve(9|k| e):
> x2=x[2]-g=x2fel:
& of iH+1
£=
s efif+1+rfscf
SZ+L;b1
Ny RZY I R—3 37 4 VFOGEEBEIE 1 P L E9,
244,
S + S+L1 1
[ > 11:=0.001: ¢1:=25.33%107(-6):5:=[*¥2*Pi*f:
/=001
cf = 00002533000000
i s=2dnf
[ > r10:=2*sqrt(l1/c1);
ri0 = 1256644402
X ex4 RLC [Hl}¢ 3 DR FORELZEZ D721 T 4189 OFE 255 / 271



sim ~== 7/

P TN F T 7 A NDEIEEK LA

R g # R1 DML LTRLET,
—1013200000 10_6 Tt2 r2 +1

:> g;
-5 2 rg
i —-1013200000 10 " = +1 + 00005066000000 Frim F
(> q=1/r1*sqrt(l1 /c1):
G = 6283222008 —
i rf
Rl IZEZRE LT, BRSO 7 7 7 2ER LT, FRHZ Q 2RO FT,

D>0 & 7% R1=1.5*r10=18.849666 |= L 5. J&EIREH L R T 5,

[ > gp=subs(r1=15%r10,g); gx=subs(r1=15%r10,q);

— 1013200000 10_E 7[2 )2 +1
—1013200000 10_6 7[2 fz +1 + 0009549240811 It F
gx = 3333333332

& =

B pp= f > abs(evalf{gp));
oo = f—)leval{gn) |

R1=1.5*r10=18.849666 D&HAIZiE, Q=0.333 (2720 £7°,
5s2+39478878.7998421
2720 £97,

52+18849.66603-s+39478878.7998421

fREEB LI,
(> semilogplot({pp(f), 0.707}, =1 .. 20000, numpoints=10000):

1 —

0.8
0.67
0.4

0.2
e

0" e '.'1é3t'

RLC [Hl# 3EOFE FOBLEEZZE X A7 T 41 OFFE 256 / 271
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sim v == 7 /L = &

YT NR T T 7 A ORI & LA

[ > semilogplot{{pp(f), 0.707}, £=300 .. 4000, numpoints=1000);
0.61
0.4
0.21
0 5e3 .1'e4f 2e4

=300 Hz~4 KHz D JEEEAIL 7 A 25 -3dB LA FOFRIEEIZ 72 D F 5,

D>0 & 7¢% R1=10*r10=125.66444 T X 5. JEWEE M2 MR 5,
> gp:Zsubs(r1:10*r1 O,g); qxzzsubs(ﬂ =10*r1 0,q);
1013200000 108 72 # +1

&=
=1013200000 10_6 J'[2 r2 + 1+ 006366160541 ft £
L aqx = 0459595095508
[> pp= f —> abs(evalf{gp)):

I oo = | evali{ gp) |
R1=10%r10=125.66444 OFAI2IE, Q=0.05 (2720 £,
52+39478878.7998421
52+125664.4402-5+39478878.7998421

> semilogplot({pp(f), 0.707}, =1 .. 100000, numpoints=20000);
1_

{=EEREEIT, (2720 9,

0.8

0.6

0.47

0.2

0 e de3 Jded  e5 ledls

BH 1357 £=50 Hz~20 KHz O#FHIZIL A > TV E T,
QNS RBIFEE, N R I x—v a3 7 4 N ZOMHIEITIEA Y 4,

ex4 RLC [Hl# 3EOFE FOBLEEZZE X A7 T 41 OFFE 257 | 271



sim v ==7 /L = oEE
TNy TF T 7 A NDEIEK LA

D=0 & 72% R1=r10=12.566444 |Z X 5. 2R 5,
> gz=subs(r1=r10,g); qx=subs(r1=r10,q);

1013200000 1078 72 £ +1
&=

1013200000 108 7% £ +1 + 0006366160541 I 7

I qx = 4999995998
> pz= f —> abs(evalf{gz));

) 7 ) pz=f— | evalf(gz) |
R1=r10=12.566444 O%EIZIE, Q=0.5 12720 7,

(L s2+39478878.7998421 i he
AY : Cﬁ o
AR 52412566.44402-s+39478878.7998421

[ > semilogplot({pz(f), 0.707}, =1 _ 20000, numpoints=10000):
] —

0.8

0.6 :
] o
0.41 '

1
0.2 \

1 i
0 ez .1.33f led €5

:> semilogplot({pz(f), 0.707}, =400 _. 3000, numpoints=1000);
0.8

0.6 1

0.4

0.21

043 e ety 2e4

FHAE% 1% f=400Hz~3KHz F2E 125k < 72> TV ET,

ex4 RLC [Hl# 3EOFE FOBLEEZZE X A7 T 41 OFFE 258 / 271



sim v == 7/ = &&

P TN F T 7 A NDEIEEK LA

D<0 & 7¢% R1=0.6*r10=7.5398664 (= L 5. JEAM % MR 5,
[ > gm:=subs(r1=06%r10,g); gx=subs(r1=06%r10,g);
—1013200000 10_6 th f? +1

an = 6 2
—1013200000 10 " = fq +1 +.0003819696324 f

i qx = 8333333330
> pm:== f —> abs(evalf{gm));

pm= F— | evalfl gm) |
R1=0.6*r10=7.5398664 OHEII1X, Q=0.5 2720 7,

52+39478878.7998421

R (2720 E£9,
R 7 539.866412-5+39478878.7998421 T

> semilogplot{{pm(f), 0.707}, =1 _. 20000, numpoints=10000);
1 — P

0.81

0.6 | |
0.4 |

0.2 |

0 1e2 de3 .led le5

"> semilogplot({pm(f), 0.707}, £550 _. 2000, numpoints=1000):

0.6
D.‘l'_

0.2

07 6e3 863 .1.'e4f 2ed

FH IR0 £=550~2KHz (286 < 72 0 F LTz,

ex4 RLC [Hl# 3EOFE FOBLEEZZE X A7 T 41 OFFE 259 / 271



sim v == 7 /L = &

YT NR T T 7 A ORI & LA

D<0 & 725 R1=0.2*r10=2.5132888 2L %, JAM A2 MRS 5,
[> gm:==subs(r1=0.2#%r10,g); qx=subs(r1=0.2#%r10,q);
1013200000 1078 7% £ +1

am=
—1013200000 106 7° 2 +1+ 0001273232108 /7 £
_ v = 2 405099599

[> pm:=f —> abs(evalf{gm)):

i pm = - | evalf gm) |
R1=0.2*r10=2.5132888 OHEITIX, Q=2.5 2720 7,

B 52+39478878.7998421

B, 52+2513.288804°5+39478878.7998421 iz ET

> semilogplot{pm(f), 0.707}, £=1 .. 20000, numpoints=10000);
1 T ~

; i

0.47

|

0 de2 .1'e3f ded 1e5

> semilogplot{pm(f), 0.7071, £=800 .. 1200, numpoints=1000);
0.6
0.51
0.4

0.1

0 83 9e3 ;-led

FH 138513 f=800Hz~1200Hz (400Hz = 1000/2.5) =3 72 £ L7,
R1=0.001*r10==0.012566, Q=500 |29 5 & . PHIENIX 2Hz (1000/500) (2720 £,

Ny RT U IR—a 7 4 A% OFLIEEE % IZHEo>THL 720 F 9,

ex4 RLC [Hl# 3EOFE FOBLEEZZE X A7 T 41 OFFE 260 / 271



sim v == 7 /L = &

TNy TF T 7 A NDEIEK LA

HMRAWIBY T % simexe EHHETHAIEEHELET

Maple ® X 9 72808t Y 7 N &2FIHT % &, sim.exe TYERK L7248 EAT8IZFIH L C,
I OENMEEZ S HIZFEL SRS Z sk ET,

L7>L. Maple X Mathematica IZFEF @M Et- M) 20T, FIHTE WG EIC
Z7 V=Y 7 hEFIATLZ LB LET,
48,000 HTHEATE 5, N—=YVFILTIAL B ALWIEAFTENDH D LD TT,

Maxima W9 7 U —Y 7 bR FERTHESINTWET,

http://maxima.osdn.jp/maxima.html

REWVWHITU—V T MIOWT FRTHRMAMINTWET,
F A4t AL GPL T, Windows/Mac/Linux TEIHEL £9°,

IZHHLEIRDOT, A F—Fy FTHELTHTI LS,

FAIE, 80 LU EHIZ,

T s 7 4 v E OIREREE B O FE T AR E T D2 BAUTETE T 572912, Reduce
EWOEFH Y 7 p o TWE LT, av U RIS N—ADY T FTLI

% D1% . Windows H® Mathematica % LIX 5 <FJH L TH 5, Mathcad &\ 9 V7 b
ZO LOMFIH LT, K&A&EIIZ Maple [IZA T L CHELHE VR THOET,

ex4 B Y 7 N % simexe EJFHTHZ EAHELEL 5 261 / 271


https://www.cybernet.co.jp/maple/purchase/license/personal.html
http://maxima.zuisei.net/
http://maxima.osdn.jp/maxima.html
http://www.math.kobe-u.ac.jp/HOME/taka/2007/knx/maxima.pdf
http://www.ac.cyberhome.ne.jp/~konoha/Math/books/ManualBook.pdf
https://kougaku-navi.net/maxima/index.html
http://rikeizine.hatenablog.com/entry/2014/09/14/235706

sim v == 7 /L = &

YT NR T T 7 A ORI & LA

Mathematica Z=FIAT 554

lconv TIERL L 7242217512 Maple Tlx72 <. Mathematica THIH L 7=\ & I121%
conv.coe D ARD L HIZEBTIUIFAT 5 Z ENHRET,

sk=hArray[siki,{5,5}11

ee=hrrayl[e, {5111

wx=hrray[x, {5111

DU[3|k|[ !J]:Ds{i!E}s{j!E}]l

Dolelil=0,{i,5}]! restart: with(linalg):!l
port=21 siki=matrix(3,3,0):e:=vector(3,0):1
siki[ 1, 1] = +1/r1 ;1 sikil 1, 1] :=1 ;1

siki[ 1, 3] = -1/r1 ;1 e[1] = +el ;!

e[1] = =il ;! sikil 2, 1] = -1/rl ;1
siki[ 2, 2] = +1/r3+1/r2 ;1 sikil 2, 2] = +1/e1+1/riblesxcl+1/r2 ;1
siki[ 2, 3] = -1/r2 ;! sikil 2, 3] := -s¥cl-1/r2 ;1
sikil 2, 4] = +1/rd ;1 sikil 3, 2] := -vlbl 3l
sikil 2, 5] = -1/rd4 ;1 siki[ 3, 3] :=1

sikil 3, 1] = -1/r1 ;1 xi=linsolve(siki,e); l

sikil 3, 2] = -1/r2 ;1 !

siki[ 3, 3] = +1/r1+1/r2 ;1 el =1 ;!

siki[ 4, 2] = -1+wlx1/r2 ;1 rl := 1000 ;1

siki[ 4, 3] = -wlx1/r2 ;1 r2 := 10000 ;!

sikil 4, 4] =1 ;1 cl := 1e-007 ;!

sikil 5, 8] =1 ;1 ylhl = 1e+006 ;1

e[5] = +el ;! ribl := 1e+006 ;1
Mathematica HFREA T 1 Maple HEREATHI DHY

(24 HHIZIERR L= 7 7 A V) (2020 EIZHERR LT 7 7 A V)
2O0B % R~ D &

BRHIVERR DER S 1. FRED B 5 DT Mathematica D~==2 T /LR EE2HBEICL TFI,
siki[1, 1] DARRIZ, Maple ® =] % [=] ([ZEEITIUIRWEBWET,

% fconv ®H /71X Mathematica FHD 7 7 A VW ZEZH AL TWE L2, 20 4ELL ERTG
Maple Zfi 95 L 51272 > T, Maple HOZ7 7 A Va2 1T K HICERLE LT,

Mathematica Tff 9 7= DIZIX 0D solve =~ RE AT THMLENRD H L BWE T2,
SN TLEWVWE L7, Mathematica D~==2T7 /L EZHZ|IZ LTI &V,

ex4 Mathematica #F|H4 554 262 / 271



sim ¥~== 7/l = oEE
TNy FT 7 A DRI &G

74 VA EERDSEEH
BFE T ¢ NV Z AR ORRGEE « BAEICHERDNH 2 51E. TRtk Y [LtAct) 24U m— KL
TL7Z XV, https://lwww.vector.co.jp/vpack/browse/person/an008575.html
7 4 VB ORI
O—/ %A NANRNA RN RRRA RN Ry Ix—T gy
PR ARF PR 1
NE—T—2 Fxbi=7, FFzbi=7, MK
TSR I
R, f - B a7 FREAZE, TSIV T 4 L H IR
IR 7). AR R DRSS - )
[ —] I

g=(11}

—t T = T AT IR Fabs AB=10
B ot 2. S AB f = TOMRE: st 6008 L ook stve < 0. 000~ Fe <60 6051 B stts = 612648
1048 1048
i3 - | b
-104B
1048 1 1
Z0dE — 1 T
0dB IR " 2048 D —— [ I
N I~ 1
048 - - BIRNIRY f1 ~ [PTIET.S SOUURURUUUPONN AUURPUPUN SOURU BUUUR AU U 0 8
Adh | J x._-j--"f ] 1 -50b | ]
e0ib T
-60db
-T0dB .
904 100 200 1 £
100 00 1K i
oo™ /S FRR Tl @F U7 B8 TP BE 7 A% MR ke
Fpl = 1 0000KH:" Fel = 3. = attp = 0100048 Fel = 1.0000KH: Fpg = o.0000KHz atip = 0,1000d8
Fsl ~666.6667 Bz Fs‘.n‘ 450008z atts = 65.72dB Fsl = 1.5000KHz Fsi = &.3333KHz atts = 63.22dB
1048
048
-10dB
-204B
-30db
4048
-504B
-80db
7048

-80dB
-80dB

o BE AN E WEmE AR 55 BE 74L& WEM#_PeR=b %7 Wt = 46,0000
Pl LG E - L 00E ats - 01000 Fpl = 1.0000KHz Fpg = 5.0000KHz attp = 0,1000dB
1= 16000€H: Fef = 2.0000HH: atte = 67.40dB Fol = 1'5000KHz Fel = %.5033Hz atts = 63.22d8
SEH 1
R B
L .
[ B o % | | -10dB
) -20dB
' -0db
0 B [y
_50d8 I
-80dB
-1
-704B
8048
-Gidb
1 [] 1 100 300
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https://www.vector.co.jp/vpack/browse/person/an008575.html

sim ¥~== 7/l = oEE

TNy TF T 7 A NDEIEK LA

5 RDFEMEA% BE 7 1 ILE DX
(FHIFE : 1KHz~5KHz @@k U 7L 0.01dB)
/RT A —H NS
REHIA-Y DA R "

ATIRT A =BT FT 2 JEW SR

L POTAT IS DEEEZE Y- LiAct ver.3.14 <- - Mcact21
7AMF) TANSOBEZER(S) NGA-FANP) HNFOERQ J5IRTG JFR-EAD) TAVNM)  ALTH)

D % 5|2

Band Eject Elliptic J&#=H
1.0000EHz Fp2 = 5.0000EHz attp = 0.0100dB
1.5000KHz Fs2 = 3.3333KHz atts h3.17dB

7 4 VA EIBOZEEGE 5 IROFEM B BE 7 1 V& Oi%EHHI 264 / 271



sim v==7 /L = oEE

TNy TF T 7 A NDEIEK LA

]38 (X %2 H 773 2 R ERARIAT 3 22 388413 5 il

EACEEDED x -
HoA Bl E DA

ARG A=ZZKF % 5 IROFEM B BE 7 « )V 2 DR DR
FH e RERR OGS, Ty M T AR, QfE. GBE 4+t
7+r)" Band Eject Elliptic &#=5
Fpl= 1.0000KHz Fp2= 5.0000KHz attp=0.0100dB
Fs1= 1.5000KHz Fs2= 3.3333KHz atts= 53.17dB
2 KA DT
Pn 2%s"2+Pn 3*s+Pn 4

Hn=--------------mmmmmmmmoee-
s"2+Pn0*s+Pn 1
2 R
n Pn O Pn 1l Pn 2 Pn 3 Pn 4
1 27.8606K 197.3921Meg  1.0000 0 197.3921Meg
Fe= 2.2361KHz Fc 71 >=- 1#INFTdB Q= 0.5043 GB
=112.7612KHz
2 5.4774K 758.2396Meg  1.7799 0 576.5538Meg
Fe= 4.3825KHz Fc 7' A = 14.1945dB Q= 5.0272 GB fli=
2.2032MegHz
3 1.4259K 51.3870Meg  0.7604 0 91.4639Meg
Fe= 1.1409KHz Fc 71 >= 14.1945dB Q= 5.0272 GB %
=573.5568KHz
4  23.1635K 773.9904Meg  1.1610 0 492.5773Meg
Fe= 4.4278KHz Fc 71 > =- 4.0124dB Q= 1.2011 GB#
=531.8048KHz
5 5.9074K 50.3412Meg  0.6364 0 58.4460Meg
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sim v == 7 /L = &

Y TNR T T 7 A NDEEKK LA

Fe= 1.1292KHz Fc 71 >=- 4.0124dB Q= 12011 GB 4
=135.6271KHz

RESNERE 2T U OFEE
e L L E%@*ﬁﬁk%%{ﬁ B R L R e L L L L L T
[ 7 7 A V4 BE¥LT test¥BE2_5-ellip-1KHz-5KHz-atp-0.01.asc  {Ef% H FF Tue
Apr 23 08:18:28 2024
787" Band Eject Elliptic %¥=5 ZHE— R=0

Fpl= 1.0000KHz Fp2= 5.0000KHz attp =0.0100dB

Fsl1= 1.5000KHz Fs2= 3.3333KHz atts= 53.17dB

1 (et2) 'HP4-0-2] Rb_1(2 )= 15.1439K Cb_1(2 ff)= 4.7000nR1_1= 7.5719K
Cl_1= 9.4000n 727%=3.46 %

1 R2.1=237.2542 C2.1= 0.3000u #47% =1.16%

1 R3.1=464.2243 R5_1= 10.0000K 787 =1.24%

1 R4.1= 1.2295Meg R6_1= 10.0000K 7% =2.40 %

2 (et2) THP4-0-0/ Rb_2(2{f)= 16.8370K Cb_2(2 ff)= 3.3000n R1_2=  8.4185K
Cl_2= 6.6000n 787£=6.37 %

2 R2.2= 15.0000K C2_2= 0.6373n &% =2.72%

2 R3.2= 5.5232K R5_2= 10.0000K 747 =1.39%

2 R4.2= 15.8948K R6_2= 10.0000K 7% =0.66 %

3 (et2) 'LP4-0-0] Rb_3(2 )= 9.1178K Cb_3(2 ff)= 10.0000n R1_3= 4.5589K
C1_3= 20.0000n 7&7%=3.10%

3 R2.3= 3.4820K (C2.3= 68.0000n 7% =3.39%

3 R3.3= 42.3475K R5_3= 10.0000K 747 =1.54%

3 R4.3= 21.2075K R6_3= 10.0000K 747 =3.74 %

4 (et2) THP4-0-2) Rb_4(2 )= 17.9810K Cb_4(2 )= 2.7000nR1_4= 8.9905K
Cl_4= 5.4000n 787£=3.90 %

4 R2_4= 30.0000K C2_4= 0.2771ln 8% =256%

4 R3_4= 1.2153K R5_4=100.0000K 77 =1.26%

4 R4 4= 13.8250K R6_4= 10.0000K 727 =5.97%

5 (et2) THP4-0-2] Rb_5(2 )= 13.9133K Cb_5(2 ff)= 7.5000nR1_5= 6.9567K
Cl_5= 15.0000n 7&7%=6.94 %

5 R2.5= 4.7700K C2_5= 43.0000n 7% =1.47%

5 R3_5= 24.0387K R5_5= 10.0000K 747 =0.16 %

5 R4_5= 23.3086K R6_5= 10.0000K 747 =2.97%
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sim ¥~== 7/l = oEE
TNy TF T 7 A NDEIEK LA

LtAct Zffi /i LT, 5 RDOFMBE% BE 7 4 L% (FLIEE : 1IKHz~5KHz @ik U 7
0.01dB) #®%EtL T, 7V —TCHIHHHEZ: Spice > I =L —var - V7 =T
[LTSpice) ADEIEX~ 7 A V(BE2_5-ellip-1KHz-5KHz-atp-0.01.asc) % /1 L T,
[LtAct) TIERRS 7B & 2 DJEBEEUR % [LTSpice) THER L E L7,

10dB Viout) 640°

560°

0dB : : P :
: ] / i 480°
L 10dB-| ; : ] Ll [ ; ; [ N

| 1 I | -
I 1 T USROS SRR SO RSV IORS O WY e SO UUROTOR: RO SO R / ....... ESUUR O WO S0 ST SO S oo

! : \ x : . ; 320°
300 | ; Todo 1 oae

S ‘ ; .
L4048 G ; | : 3 [~ 160

N ] J .
5008 . - ; j -
! 0°
H : i | :
L60dB-| j JETS NS U O SO I |
i ‘ f \ i -80°
L70dB— - 3 ; ‘ 3
: : ] u N : -160°
5008 1 I R RS i N N N U S i I N N IR i S S S O O T R

10Hz 100Hz 1KHz 10KHz 100KHz

£ BE2_5-ellip-1KHz-5KHz-atp-0.01.asc =|m|=

i[n
Tu

SINE(O 1 1K)
acoct5010100k . . .
COEBERPYT T ASBE VT Ltact FRALALE
and Eiect Kot onder =
Fpl s Fp2 = S.0000KH: abt = 0.018 Fs1 = L5000KHE Fs2'= 3.3333KHz atts « 53.4748 ~ ~ °
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sim ~==7 /L = &&
Vector TABF DY 7 b5 —#

Vector TRARFDY I hET—4

& =8 &  (vector.co.jp)

WAT—ZER&Y VR
@ 77 v NX O Gk
=ar¥y 7F ¥ NC & NX Offi i 7LD
@ v 7T ¥ NX OEfGHET—~
(%% 7" F v NX O GE] OARIHCHER L7z & i s —#
@ — v 7T v NX2-FHHEFIAE
= F ¥ 7 F v NX2 OEAEITEN D 72 8 OFi#E FIAZ 78
@ — = % 7F v NX2- Ry
=arTFUHNVN—RU T AT ORREME — BHRRE A B RAICE

NATF—F B E&HE
@®LTSpice #{EAFY
Trua S EFRKOYI 2 L—3 g UEEAR

WindowsMe/98/95 i 7 M#B &HE
@®Sim for DOS
7 a ZEEO DC KOACfEfroHks> I 21—y a V7 b
@®SimPack
T7U—Y7 e LTABRRT O Sim.exe DRRER L 70 7T LY — X% NHT 5

Windows10/8/7/Vista/XP/2000/NT/E# &V > K
QLN X —
g7 — 2 (BMP F£7213 JPG)Z BB Y ZITEHT D
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https://www.vector.co.jp/vpack/browse/person/an008575.html
https://www.vector.co.jp/soft/data/art/se424945.html
https://www.vector.co.jp/soft/data/art/se428018.html
https://www.vector.co.jp/soft/data/art/se467882.html
https://www.vector.co.jp/soft/data/art/se488837.html
https://www.vector.co.jp/soft/data/edu/se521621.html
https://www.vector.co.jp/soft/win95/edu/se049247.html
https://www.vector.co.jp/soft/win95/edu/se391017.html
https://www.vector.co.jp/soft/winnt/art/se391338.html

sim v == 7 /L = &&
Vector TABF DY 7 b5 —#

Windows10/8/7/Vista/XP/2000/NT/338 & &

@ MCcAct2W

Tra s 7 4 v H(EEKE I E) R ONT 4 VHNT 4 N E DRGSR TR
@ ActiveFilter-Design-Schematics

LtAct D4 FZEE L, BRHHEO—# 4 KU LE L
@ ActDoc

7 U= 7 k& LTARFTO McAct2W.exe D7 1 7' ARG R & ART 5
O LtAct

TIT 477 4 vHDi%EHE LT Spice F Olal XKI1ERL

Windows10/8/7/Vista/XP/2000/NT//x— 2 F v
@ES7 /7. Dt_exe
HELBOHENHRT, B BIETE 5 MHAABLBEISITE B ELE %G

Windows10/8/7/Vista/XP/2000/NT/E#: & V7 > K
OV T —a—FT 4K
BRI L LMol v—L
OTIFF JEHE
RGB % 16 £ F® TIFF 7 —# % & W E | EAMEMHET 5 7' 0 7T A
OLEV it
TIUAN—RL 7 OBMEREATITHE EVIEEGREREOH L )EitHET 5

7 4 VA EIBOZEEGE 5 IROFEM B BE 7 1 V& Oi%EHHI 269 / 271


https://www.vector.co.jp/soft/winnt/edu/se049246.html
https://www.vector.co.jp/soft/winnt/edu/se525207.html
https://www.vector.co.jp/soft/winnt/edu/se390965.html
https://www.vector.co.jp/soft/winnt/edu/se521760.html
https://www.vector.co.jp/soft/winnt/personal/se521045.html
https://www.vector.co.jp/soft/winnt/art/se427567.html
https://www.vector.co.jp/soft/winnt/art/se391139.html
https://www.vector.co.jp/soft/winnt/art/se444101.html

sim V== 7 )V

Vector TABF DY 7 b5 —#

WRT— 2 IFB&EE
@ JiEh- i ER D JEE L

HEEZRLTY, MELHE S THR L UEN G- T D2 E-BNWET

OEDLES S F-AXS VEE

HEEZRLTY, MELHEE THR L UEN G- T D2 E-BNWET

@LEDEFSFE-FAVEE

HEEZRLTY, MELHEE THR L UEN G- T D2 E-BNWET

@ FEILN-AA R

HEEZRLTY, MELHEE THR L UEN G- T D E-BNWET

@D T+ & F-JEh

FEEZRLTY, MELHEIES THIR L UEN G- T D2 E-BNWET

© %1 L EEEH
RESCIRMTIC & B Ao L 3EH
O@LDET -7 TV AGE

FEEZRLTY, MELHLE THIR L UEN D> T D2 E-BNWET

® 7> A YH
HCRRATIC &5 7 7 o A G
@O b1 4 Y T

FEEZRLTYH, MELHLE THIR L UEN G- T D2 E-BNET

Q@GE-T I ATNEDA =Y

RAEMEHRIZBAT 27 /b « T 7 JLRIKHERE Dk T

Q@LEHN-7 T R5E

FEEZRLTYH, MELHLES THER L UEN G- T 2 E-BNWET

@ LN\ -Eh

FEEZRLTY, MELHLZS THER L UEN G- T 2 EBNWET

T AN OZEER 5 IROFEMBIK BE 7 4 L& O

SRS

270 / 271


https://www.vector.co.jp/soft/data/edu/se525925.html
https://www.vector.co.jp/soft/data/edu/se523809.html
https://www.vector.co.jp/soft/data/edu/se523810.html
https://www.vector.co.jp/soft/data/edu/se525310.html
https://www.vector.co.jp/soft/data/edu/se523919.html
https://www.vector.co.jp/soft/data/edu/se523696.html
https://www.vector.co.jp/soft/data/edu/se523808.html
https://www.vector.co.jp/soft/data/edu/se523695.html
https://www.vector.co.jp/soft/data/edu/se523920.html
https://www.vector.co.jp/soft/data/edu/se524763.html
https://www.vector.co.jp/soft/data/edu/se524244.html
https://www.vector.co.jp/soft/data/edu/se526454.html

sim ~==7 /L = &&
Vector TABF DY 7 b5 —#

Windows10/8/7/Vista/XP/2000/NT/Eig & ¥ > K
@®HDPhotoTool (HD 7 # k> —/)1)

TIF(RGB48bit F 721X RGB24bit) £7-1% BMP 7 7 1 /L% HDP £ E4E L C TIF 12
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