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(X 10 ELEBN-RE#END T, SWBIT 4 IILE TlH, FEBNCEAL 7 FEMA S8, BEHES T
(EBOEEHTI=E Q B RATLTIE 180°, 3 B RATLTIE 270° &) IZHYET,

BEBOO—/XR » T4 I)LEDEUBREIRDESIZREYFET,

¢ (w) = - arctan o, £ 821

A—/3R » T4 LE DB TORBREEIRDELSY T,

¢(@)=-arctan[%(22 +V4-02 )]
- arctan [%c (2% -N4-o? )]

= 8-22

BEBDNAINR « T4V DGEEDOMBISEFRDESIZHEYET,

= & _arctan
(@)= o = 8-23
INAIRR = T4 IILE DB TORBESIIRODELY TY,
d(w)=Tm -arctan[%@ g +V4-0? )]

- arctan [%c (2 % NA-oZ )] ® 8-24
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N ENRR = T4 ILEDEBEREIRDELSIZHEYET,

- arctan (

2

T Qo
o (0) = > - arctan ( 0
2Qw
0

AT )

FFrag 2414
8.2: {nEMH

+\AQZ-1)

= 8-25

Q DEDEWVZKDERHMI-T HMEL T FOEILE. 8.11 (A—/RR . INA ISR, NV RIRR. B
SUA—ILIRR) EE 812 (/ wF) IZ:TRLET,

PHASE (DEGREES)

0 180

-40 160

-80 140

-120 120

-160 100

90

70

50

30

10

—-200 80 -10-100

—240 60 -30-120

—280 40 -50 140

-320 20 -70-160

360 0 -90-180

ALLPASS
BANDPASS

HIGHPASS

e

) %Q\:\QSQ Q=20
- TN
T~ N\
- SN
Q=0.1
-60 \\§§
-80 \\
\ Q=0.1
N
NS
Q=2 \ \\\
~ T
N ——
0.1 1 10
a
< FREQUENCY (Hz)
=
o
-

B 8.11: {ARIGZ D BT
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8.2: REMEHK

j: Q=01 |~~~
g 50 k\ \\\‘\ \\\“\
74
% ) \\\\\\\‘Eit:~\
Q1" Q=20 ~—,— -
E_WF —— \:‘\ Q=20 =F=

" §§:\\\§\

_s0 >~ NN \

\ Q=0.1 \\\\\
-70 \\\\\\\\
-90

0.1 1 10
FREQUENCY (Hz)

B 8.12: / wF - T4 IILEDNUELE

BRI T DRMBDELLZRANSEILANTT ., CHETAILEDFFEREICLEYFET,

FHEEAFIR (—F) THNIEERELLAHELEICLEY TITH, BELLSIRIEFAGENIIREIELL LAY FE
T, BEOO—/IXR - T4 I)LEADHEEIIRD LS IZHYET,

d¢ (o) cos’ -
()= = ¢ = 8-26
0y
A—/R - TAILZDBATERDEESY TY,
_ 2sin*¢  sin2¢ %t 8-27
()= o, 20

BIBD/NA/INR * T4 I)LETIERDELSI2HY FET,

_ 2sin*¢p  sin2¢

T (0) a0, o H 828
INAIRR = TALEDBRTIERDEESY T,

Y(w)= - d¢d$)) = Sirjod) = 8-29
Flzo NURNRR - T4 LEDOBRTIERDESIZHYET,
T((D)=2Q2COSZ¢ LR = 8-30

o, 2o
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8.2: {nEMH

ERMAADORE

BRI, BREDRIEO—EDE R L. BRMEAMAEOBBRTRI CENTEET, HIAIEX. ABKEDES
BEIRDELYTT,

F(t) =A( % -l-% sinot + 3—2nsin3mt +% sinSot + 7—2nsin7oat+ ) = 831
CORBA T4 ZEBLIZHES, KEOSESELRARBASITHT 57 1 L2 DIREHEE & ALHEIS
BEFEG B DITHYET., MEEENR—THNE, BREEEL LTV Z2EBLET. L
MALEAL, ChoDRIRBICKHT 57 1 LE DIRIBIGE EMBISENRLD CENGIRBOEL HHS
AEIELEEE, RRICMET S EFTELGLCRBYET, CRITEYRELIELELET, ChoDEH
(&, —MRICHADA—N—2a2—FOY XU TERENEIDELTRDUET,

ETOESHERAKICEET DHATERINTVSDITTEHY FEA, FIZE, KRIEXHR (AM) &
SlE, #ERE £ OEFRRBD 2 DOREFENLLEYET, T4 IILIHRAGEIHES I L TR L
BEZFRGNE, TToRAO0—TEE| NELCTHARELEAET,

BBEMAS T FMIRHEROEEBA—ETHLH=H. HEEALA—EIZHYET,
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8.3: BREIEEOEE

8.3: BrHIfEEDIEE

CNETIE. T2 DORIRBEBDGEEZRDICRE LTEFE Lz, HICEEREICE TR, FiEHE
HBORELERICHYFET, HEESEBAREBEOBMOERIIT— ) TEBROS TS RAEMEFE > THT
WET. chickY, FEKROMEICHT 52T 1 ILEDMRZFTMET 2FRAEZONEFT,

T4 DEEBHIE. BEAEADOBEBBEBOLLIZHEYET, T4ILE2DA VINILRIGEIZ &L » Tt
EANREDZEADLMY FT, BEEEOREZEIZLDIRATLTERICEESNSEHET, HIZEZ<D
ZRAXIIRIBEGHEOEADEREZANVSBEETIIEESINET,

A4 VNILRIGE

A L ABHIE. BEN | T, BSNERK. /NILREBAER/NTHIEHE LTEEIATHET,
b5 AA. CNIZYEBMICIZTERRAEETT . 41 V/LADIENR T 4 ILE2DILEAYBB L YIEFEIZ/NE
WE. TAILEDIEEBIEEBOA VISLAGEIZA Y=L ELY FT,

FFREIEETO 7 L2 DA V/NLRIGEIK. REBBEHTO 7 4 L2 OFEBICHAILET, €1 2/ULR
DIEHNIELBEDIFE. T4 LAOFERBNELBZYET, /NILADERIEIEX o/r IZFLLHEY, CDED
T4 DEERICEFILET, DFY . IRBEHARELLLDIFIEFTEBELELL Y FF, /NLRIEIE 2n/m.
[CH LY., COBEEHEBICREFILET, 2FY. RIEEFEHIBOBBN—FITHET,

STSREBOT— ) IEBREFEDOTIZ TN ADIGEZHET HDERELGHFELECHEYVEST, TR
EHE, RELBEFTINEFNAMELREICEBRLET, STFRAERTIE, —RICEI P ZEDR
FHYIAH, FEEICHRYFNVOTVO O TILERERAICERLET, 7—UVIEBRTEIAEFHDEER
ETWET,
NODEBOFMDVWTIEIS I TIRIHEFEBALETEAN., 4 V/NILRAREE T4 ILEOEFEOBZRIZDOL
TO—REGREBE N DOhEEEHLET,

EREASIMBESIC. 4 VNIV RREITHEEIIBICEAELTWEY, T4bb, IREFRAEED WELIE
SLEHEENADETO/ A XZXHNT HEH) EHBREEXIREGILEST., 2FVY. RELELSZREL ELVD
AIILADEBIGEIRVECLRYET, ETHBDIAILETIE. FIES T T - T4 L2 DIRIEFHAIRE
HAPRFREBEL., BTN E—T—R, Ryt )LDIEIZHEYET,
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8.3: BREIEEOEE

BEEEDEEZ S 1T 5L, RytihFREEL, HLWTNE—D—X, FEL T IJDIEIZHK
UET, BB I IILIDEEDHMIZDOLWTIEXRDEY >3 o THBALET,

Flze A VINWVARERT A NEDREIMEZDITHOTALLEFET . T ILEDREMNEZ B & FiEH|
ROAKELLLGE-0, BEGENMETLET, ERIALFZDE LI L a VIFHBOA VL ABEER
2THEY. £RDA VIV ABERENENDLEEEREOELLDIZHYET ., KRELEMETT S
DI BRBAREANR LT HEFTEI 32D Q NBEMT HAERANHSCEEBERLTEET.Q
AEMTHEB/EILavDF—N—2a— O X ITMEMLET, ChIFREEENRCES
EEERLET,

ATy TIE

TANLVEDRTY TREF. A VIV ARBEEBES LEZIDIZHRYET, A VNIV AREIZETIEES—
BEBENE<IE. ATYTREBICLLETEFYET, RTYTREBOIL LAY BEBOAEIE. 1 2/ULR
BEDE—VEIZFELLBYET, T4 ILIOFHEHIEE L ENYBRBIOBIE—FETT . 41 /NULAD 1 IS
ZLVEHZEEODLSIC. ATYTREER s IZHELVEHZELET. ChoDHAFEELLERT
HODT, ERETEHIENTEET,

TAILEDRATY TIHEF., TRINEEEDI O ARO—TEAZRODIDIZERILET, 74ILEDAR
TYTREDRLVEERNTGA—RF, AA—NN—Pa—rEUX2HD 2 DTY, BIFE/NILARGE
FERBTEHOICE. A—N—2 12— FERDRICHNZADBENHYFES, VUoFUTF. RD/VLRIC
EEEEZRNESIC, TERREHTECBEESEIDHELAHYET,

BE. EBROESIEA V/SILRRKRDINILAEEPRTY TEEN LK Z EIEHEN 0, BERESHEMN
HHANTDEREICHESINDZEIEHYFEFRA, LHOLENL, BELEHBRIEIIEIELRLI4TOT
A EDBEGEZR CEGTHETE S0, ERLEREERICEYET,

ATV TRERA VNV RGEDFFEIHZMICENINA TN D, OIVE2—42FF-TITS DMK
LBRHTT, 4D CAD (AVE1—4FXEHR) YVILDzT7 - Nub—TlF, ThoDREFEE
THORBEZHBATVET, CHODBEDOW DONMIXRDEI L3 TERY LEIFET,
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8.4: EENLBICE

8.4: IEEMNTILE

BEDIAIILADFREECMENEREH-TZENTRELZDEEEHNHY EFT., FTRAOMSEE
DURTLIZEDNT | DFFBRLFET, BRBEEHOIEE LEHEEHOGEDEESEHET IVE
NHYET, £, ChODBRFRNBEELLE T4 ADERS, LEN>TIRMEDML— KA T
IZHYES,

INF—TJ—R - T4)LA

NE—J—X - T4 LB F. BEEELEMERBEDONSVANZEL LN T 4 ILE TY, BB O 1L
[ZUy TR =D, BRFEEBIAIILEFEFEEINEZZELHYFET, N2 —T—X - T4 LR (LFEIBH
#EHTHRE L LT, @@EFENSEIEFEADEBBEEI LML . FHMTEEFEICEYETS,

NE—TJ—R T4 I)LEDERIELSNEBE s FEARNDEMALICEELES . BOMEFIRKXTEZ L
nFEJ,

2K-1 -
( )T 4 cos K-~
2n 2n

-sin

K=1,2...n % 8-32

ZZT. K IBHDES. n (IEBOHTT,
BFEAALTERRICHELET ., 2FY. FBEOAENZFLL KLY FT,

BOMEZSASHET. 0 & o (FF Q) ZRHHIENTEFET, RIZ. ChoDEZFE-ST.
T4ILEADBEDEERDDENTEET, NYPT - TAILEDHRARTIE, BAE$EM o E—5F >
ANEREESNE=TA LA EFFERALET, CNOIXREEHD 1radsec [T, 1 VE—F VAN 1Q IZER
ftEhTWET, CNoDT A IILFEZFERIEL T, EROHMRBDEEROHEIEENTEEFT, ChITEk
Y, SEITEL T 4L ZOREKHEEH OBHMEHOREER CESTHRT S ENTEET, /N\52—T7
—R T4 AE wo=1 T -3dB DEIZHESLIICERIEEINTNET,

NZ—T—R = T4 )LADEEDEIET L YRENT, TOMDZ L DIEFED T 4 ILAITHERTHFEYEHE
TlEHYFEBA. BRMEE. FEE. 41 VNNILAKRE., BLURTFYTHEEZR 815 ITRLET, 18
DEBEFNIZHIET D 0, & o DIEEE 826 DRIZELET,

FIEYTT - T74I1L4

FrEY 7 (JRXTIE Chebyshev, B 7EEDEERIZ & > TIEL Chevyshev, Tschebychev, Tschebyscheff,
Tchevysheff £HREIND) T RIE. RLRBDNZ—T—X - T4 L2 &Y L EBEBBEEHIAIELL Y
FIHN. RELLTRBFEICY Yy TLHLELET,
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8.4: EENLBICE

CDITANERFIELTT - TR EFEENZDIE. Uy TILOBKEZHR/NRICHIZSENSF
E vz IJHEEICHELTLETS,

FIEYITT-TJ4ILED DC TOHEXMNFEEZIX 0dB TY ., FHR I« IILAEIE. 0dB ™)y TILE
FCORETREHEF>TVET, BERIqILAIE, BBFEH) Yy TNIZELWSA UEH>THWET,
HBRFHEAD) Y TILDHA O IILEIE., T4IL2ORBIHLLHEYFET,

FIEY I T TA4ILEADBIE, NEF—T—X - T4 ILZOBEZHEAIZENT ZEICKH>TROHON, F
AR EINET ., Chld, BOERERIZ k. ZHIF. BEEIC k ZEMTHZEICK>TERLET. ke
E ki DEFRKXTHETSHIENTEET,

K; =sinh A = 8-33
¢ 8-34
Ki= cosh A = 83
Z LT,
= 8-35
A= L sinh™! L
n el
CCT.on lF71L20R%%. FLT. X 8-36
e= YV 10R-1
ZLT. + 837
R = ﬁ
10 I 8-38
Z LT,

Rep= B@HEY v TIL (BLF dB)

FIESITT - T4 RIE—BIZ. VyTIEEBOIT YO 0, =1 ITHEBETAESICERIESNTLVE
9, 3dB wEEIIRXTEZoNFET,

1 .
Ayp= % cosh’! (?) X 8-39

hxaxR 1 IZRLET,

RO v FILE (0.01dB. 0.1dB. 0.25dB. 0.5dB. 1dB) 123 5. ERHLE. BHEE. 1>
NILRABE., BLURTYTIEEE. BHEOR—CDF 8.16 ~F 820 ITRLET, Thiod) vy
BIZXT BIBDMUEE FNIZHET S 0, & o DIEE., BHEON 827 ~K 831 ORIZKRLET,
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8.4: EENLBICE

ORDER| .01dB .1dB .25dB .5dB 1dB
3.30362 1.93432 1.59814 1.38974 1.21763
1.87718 1.38899 1.25289 1.16749 1.09487
1.46690 1.21310 1.13977 1.09310 1.05300
1.29122 1.13472 1.08872 1.05926 1.03381
1.19941 1.09293 1.06134 1.04103 1.02344
1.14527 1.06800 1.04495 1.03009 1.01721
1.11061 1.05193 1.03435 1.02301 1.01316
9] 1.08706 1.04095 1.02711 1.01817 1.01040
10| 1.07033 1.03313 1.02194 1.01471 1.00842

KL FIELTT - T4I)LED 3dB HwEIEE Y v TILEEIE

0O ~NO A WN

Ryl T4 LA

NE—TJ—Z - T4 )LEE, RIBLBEOHEADGYEBNATVET, FIEL I T - TaILEIE, BE
HHZBEICLTREREZEZRELTOVET . AVt T4 L2([F, BBEFE TOMELIRE (DFVY.,
EBEN—FE) G-, BFLBEEEEERTIDICKRETT ., Chld, BRBUGENLERMETS S (R
BFAEANMETT D) CEEBRLET,

Nyl TAILEADBIETHOBZALICEEL, TAoDEHRERKXDOMMBICT S EITL TR
HohFEI,

2z = 8-40
n

CCT.n [FIEBOMTY, Lins THDBIEAN jo BERETSHEAICHFEL. TOEHEIRKTE
AbNhFET,

— % 841
DFY., thDOBEDFERIZHEYET,

Ryt T4 ILEDRERBIGE. BEHBIE. 41 VNILARIGE.,. BLURTYITREER 821 IZTRLET,
Ryt T4 ILFDBDOEEEZTNIZTHIET D 0, & a DIEZE 832 OXRICKLET,
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8.4: EENLBICE

Z1)y TINBREODRBLE T2 ILAE

BEAE T ILEE, RyELEY HEVEEOBEBEFTE CREMBLEEZREL. vy b I7BERHEDL
LENT-E ZATENE-BEHEHZRBELET, Chid, FzELz JDIREY v FILERRRIZ, R
BICUTNEFLEHZLEICE>TERLTWET, Uy TILHEZZ L. BEN—TF &4 S5EEHHE
EFEEFETENY EFT, MELSOERBNFEELZDOT, BEEDL Yy TLEF ODLIICTHEYET, R
TYTREFERyEILEYF—R—2a— BT KELLGY, 4 /NLRIGEF) XD L
Bz F9,

WEAET LI DBOMEZFHET SDIHETY, BOMEX., YNLIDEE (BFEH 1 28
ERICLEVAVTLADEE (B3FEM 2 3R) »o5lALELDOTY,

) FILERE 0.05° & 0.5° DB T 4 IILE ORRBEE. BEBE, 41 V/NLRARE., BXUVRTY
TeExE. FTNETNE 822 EE 823 IZRLETMBDMEE FZNIZHIET S 0, & o DIEFK 833 &
X 834 MOXRIZRLET,

FSooariL- 24043

RS aFiL Ta0E2IE RYBIIZPET IR - T4 LA EFIES T DDBTNANS VRAERH -
3DTT, b0 aFIL: T3 1E, BEFEHICEWTHEY 7 FAIRFERHVTHY ., BOSH
THREIZO—ILAITLET., BEBFEHEIY ETEH, RYBILIZERTEEENRRICKELLLEZTL—
S -RAEINEEL, COTIEFEFIZ n OENIKEVFIEBEIZLY XD,

QREEDO RSO AFIL TAIILAEUTISRLET, HOREELND 6dB BETDEDE 12dB B
TIHLONEELET,

HOREHEMND 6dB BET D74 EBFEHOBELENNI—T—XALYENRTVET . 0=15
THELBATL—Y9ERA LY LTI, O— LA TN —J)—X[ZFEELTULVET,

HOREEMND 12dB BEIT BT 4L E2DBEREX. EBHFEHO/NEI—T—XAL UM GYERLTLET,
©0=2 THL% 12dB TL—I9 R4V &Y LETIE. BEZEEFNZ—T—RELYIPESLLBYFET,

BRI IILADBEERIRIZ. PSS aF Il D4 ILADBOMEBEZEET 20D ELENH
UErtHA, CZTH, BOREIXDA)TLADEE (SEEH 2 3B MrosIHLTHWWET, b
FREFZEEF-TEZTHLTLET,

HOREEND 12dB HET DT A4ILE E 6dB BHET BT 4L DREIRBIESE. FHEE. 4 /N LR
E BLURTYITREEL, TNFNE 824 EH 825 IZRLET, BOMEB L FNIZHET D 0 &
NIEXKX 835 & 836 DRIZ;RLET,
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8.4: EENLBICE

Ryt)L, NA—D)—R, FIELTT7 (ZOH7—ATIE 05 dB DYy TILEED) DEBIAILEAD
ICEFELR L THET, LBEOEEL LT S BIAIIAEFRALET, B 1Hz DAy bA TEREE
[CEHIESNTVWET, UTOK 8.13 LK 8.14 %#LtkET DL, TNTNDLED FL—FFIHES
[ZhM™UET, Ryt)L, N3—T—X, FIELTIDIEICRDE. BEFENREIZETTSIZH-

TIREFHEALRELELTLSDNDOMY FT,

1.0

B)

RESPONSE (d

____________________ BUTTERWORTH|
0
@
J
11]
n
&
025
n
11]
[ R D | S
=5.0
0.1 03 10 30
FREQUENCY (Hz)

10

3.0

FREQUENCY (Hz)
8.13: Ryt)b, NEI—J—R, FIEL T ITIDET 1 IL 2 DIRIEGED LR

1.2 T T T 0.4 ] N
AN |t | i [ |l BESSEL Ui
::.'J::J:: =T | f\ | A BUTTERWORTH (i o
~ e R L3 LR PR S S B RE A /\a —7-0.5d5 CHEBRYSHEV: -+~ f-4--doche
Z 08 R S 0 AN £ Y Y S N O N
W | w AN
w T ETTTTTTTTms s r - m
Z .. 0.5dBCHEBYSHEV | | | | .. | 2
5 : Y BUTTERWORTH | TR
i ! 117~ BESSEL ! @
T 541 Ly : . ‘
o SN R | 02
0 1.0 2.0 3.0 4.0 5.0 0 10 2.0 3.0 4.0 5.0
TIME (s) TIME (s)

8.14: Nyt )b, NEA—T—R, FIEVIITIDETANEDATYTIEEA VINILAIGEDLLLE
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8.4: EENLBICE

BAZ1LE

CNFETHBALEZT7AIWNREEBI A IILETY, 2FY., EEEHOEO (HFDOIR) (XERHKEH D
i (0 £¥fzlE o) D 1 DZHYET, O—/R - T4 LEZDGFE, AKX f=0 DEZAHIZHYFET,
AREBEHBOEEBRBICEOMICERZMADE. AT AILE (A7 — T4LFEFEENEIEE
Hd) MEREhET, COTILZIEHELEFHEEBFHOBAIZY Yy TLEELSE DD, FE
DT TANAKYBREENELC Y ET, BIEFEIC) y TLEELCEIESICIEELEFEHICEOE
BMLETH, BEL—FZEBICKELCTEIENTEET, ChIIBTEOHDOBOEMNTRELERT
BETY, oD EODBOMIEFEEEICWN S D2HD TEiaRY | AELCET, ChIFRELEHE Y v T
ILTY, HEA7 4 L2 THRHEBEHEDOIGENMETLES,

BAZ 4L DBEEALICHE=D. T4 LEOKBEEFFIES T TOBEICHUTHETS,

BEHIAILAIER 82 ITRENTWVEANTA—RIZES>THEINET, CZT. A [TBBEEHOR
KUY TIL, Amn FBEIEFEOR/NMNEEE., F. [TREBICEN SEEFEH Y Y TG HEDhy bt
TREEH. Fs |E Anx DIEIZET AHIEFEERTY .

AMOITEELT, T4 LEDRY n 2RO, EBHFTEHBEL—FERETIXHAAE 6 ZROFET,

F, = 8-42

2 .
g =* 8-43

CCT. e IFzELzIRBRICERLEY) vy TILEHRT, BRBTFEY Y TILIEFERDELSIZHY ET,
Rgg=-10log (1 - p?) x 8-44

ZCZT. —BRMEBRRZEITIENTEET, MEDTAILEZRE n & 0 ITHLT, Uy TIAKEL
BHABIZHST Amin [FTEMLET, F£1=.0 A 90° [TIEDILIZHES T Fs & Fe ITEDEFET, COREER.
EBEENEBIZESBRYET, ChIEO—ILFAITHNRBICHEZZEEZEKRLET, TOMDY., Awn A
INELKTIRYET,

BREELT, p Sy Y TBATALEDANERERE L, VSWR (BEEMRRL) LEERTHIL
RTEET,

BAZAILIDERATEZDERAH S0, BIRRDBFEIT AL I TRLEZEORERAET HDIEHE
HTT, LW<DOAD CAD (A VE1—FXIEHRE) /N\v 7y —DICiF, REHEZRBMI S DIHYET,
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ZTOMDBEHREELT, VAU TLADEE (BFEH 2 B GLEICTAIILFEORMBH IATL
F9, CNOGDRTIETAIILEEZLUTDRRETHELTWVET,

Cnp®o

CCT.ClENO7—%EBLET, EAT LA IL, RRBERBOMEETHDIVAIANILL HIT—
DEZERSTHIT7— - T4 IR EFEENEZELHYET,

FIEV I JDBEILFEERFLEBENRKBFIELE T LY

RywLBT4ILE Ryt)L - T4LZIZEFEY) Yy TILTHREMEO I L2 ELS VO3 F L D
1ILEADH D) [TBEFENEBRTOETH., BRBSAEAFEEMEIEZAFEA, FATILEIE
FERHBAAEDTEBATOETN, BERENE>TWET, FIEL T JDORLEFEHZEHLGEENREK
[REBGT T4 E, Ny )LBEOHEZFESE, FSUXIyday - EaltmMbhoTWWET, "vytiL
BI4ILADERFE TO—EEEFEISHFE SN, BLEFEOBREEFXRE MLELEFT, ATV TH
BIZEA—N—2a—F0Y XU ITHRRELT. 1 V/NLARELY ) —2 T, ERMICHEIERZ LGV
BHTT, ¥ n Z2RKECLTH, HEE—TOFHIIBELEFEE THRINET,

BT 4 LA RRRIC. BIEMGFHESHETY, VMV TLADEE (3EFEH 2 38) 1T, "vyP T -
TJORS A TOERIEEN-HREDEDORATRENTVET,

FFzESITT - T4IILE

FIEYV I IDNETEEFEHICY v TILEHES, HLEFE CEIERCELLET, FFIEL T TN
Zix, BAEENEAICELLL, BHIEEEICY Yy TILEEDIDEEETEET, BEFIEL I TJNDEB
HEHOMREIINE—T—R K YELBRIFTY, Fl=. hy M I7EEBMGEZBRLNT, FIEYI 7LV D
BiFTY, EBBHEHTHE.#FFIE Iz 7004 INRLAELTT, LEAST. FEFES T T -
TANLAEING 3 DTN EZDFDHEHEWVERET Avin DERZHEZLET, LHALEGEAS. B
EFEEOEEICUTICSRENSZKRESOREBLNELET,
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ZLT. UTOENFELNET,

Fo= 1.0982
o= .4958
Q= 2.0173

Fop= 2.2158

COEBOEREH ZEFDEI a3 Vv TRLET,

INAINR = T4 )LAE, B—NRR - T4 ADRAEEEATFEEABTIENTEES, O—/R - T
4ILEH DC TOREBENFETHLIDIZH LT, s FEADERICEALNHST=®HIZ nx (20 dB/decade) D
SENYREZEERLET, ZZT. n FBOHTY, 3—F—RAEHDOLEIL.

CDIENYEEICENEMENDT=H. nx (-20dB/decade) EHYFET, ThizkY ., a—F+—REKH%
&Y ETIEEBLEREIZHEYET,

O—/NAM™S/NY KIRAADEHL

N RIRRGEADEHITIZVERICHEYET, N KRR - T L21% BOMBORRIZE > TLES
BOLOEEBEHDEDIZTHETEET, NV RNRR - T4ILADI—F—RAERENKEL Q 94—
JUL) BN TWBIBE., 74V AEEHFEDOELDIZHY ., A—/IRRENAIRRADRZDEY 23 U THE
BL. SNOFHDRT—FERITZZENTEET, ChiE, BAKS(ENI TS EEFICO—/XREN
ANRZADEEFHIRMIGEEENSIZEZFNIRELFT., CORRIFE., BOMELS 2 A9 2 —TXKH
DFEFED/INY FISR = T4 L EADGEICIEETIEFY EFEA, ST, BHREDOZEIZDOLTERAL
£9,

NAIRAADEBRD & S(2, O—/RR - TO LA TOEFRBX o & B HOOBALET ., ZOERIEE
FHETHLIZENMONTNET, THhld DC (0 Hz) IR L THRHTHDIZEERLTUVET, /N
KIXRZRADEBDIZEND 7Ot R(E, O—/\X - TAO 24 70O DC BADREDEE EH=-1HhLRERK
M Fo ORILGEICLEHMT B ETT,

ZNIZEY . N RNRRAADTEBMARTTHEBELODEMN 2 EIZHBZZENALMAYFEFST, O—/X -
TAILEDBENDESIZ, LY TOWBELOFERINETT, FOEH, n XOO—/IRX - FO L4
A TlE. T4ILEDORED 2n ITHBIZENDPDHET, n KON FNRRIZEB|EINET,
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8.5: FiRMZET#

O—//RR-FOMATHN 02 BADOEI a3 TERINBZDIZHL T, n RO/ KRR - T4 )LRIE
n BADES a3 THEEINET., n BOBHALNY n EOBNTNIIGEEEZDEFHEN L LA
FH A,

Qe DEIIRAXTRFEYET,

~ BW = 8-50

ZZT. BW [IHEDLANIL (—HRIZ -3dB) OFEIETY,
O—/NADBEZEMZ /N2 FIRADBIZEHRIT BZ7ILTYXLIE. v Iz (BEEH 16) ITE-TR
HonELT,

O—//NR - JOr2A TOBOUEN KRR TEZ bh,
= 8-51

ot

Ndé& Fo & Qe DIEFEFESLUTOFHEICEY NV ERR-TAILEDEHILIVDRERDD Q
& Fu & FL ORKEHD 2 OELNROOSNET,

C= o +p? = 8-52
D= 20,
~ Qpp %X 8-53
C
o Qgp” " = 854
— 2 2
G=yE-4D = 8-55

1/E+ .
Q= 2—])? ® 8-56

FtU2arm Q IFRLEICREY FT,
BORRBEIRAXTRDOONET,

X 8-57
o
BP .
W= M+VM -1 S
F - Q.
Fgp1 = TVQ_ it 8-59
Fgpy= WEF, =L 8-60

-, TNFhOBXIIE. s FEAORAICHEET S 2 2OEOICERINET,

IRIEAS a0 DIERILESN-A—/NR - TAILZDRBDIEE, ULTDESIT/NY FIRR - w53 VK
BmEINFI,

Q X 8-61
Q=3
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8.5: FiRMZET#

Ft=. BIREIE Fo £ERYETS,
ENTNOEBOEHREL s TEAORRICTEOZELET,

EMEHKOO—/X - 7O M A FIZIZBOMIZEANEENET T, T4 I ETHMTAEIZIZEOLET
BT IZBRENHYET, O—RZADEOZE +joz ELEBE. NY RRADEOIUTOLSIZKD LN
E3CIN

M= 4Q = 8-62
QBP

W=M+VM? -1 L 8-63
F .

Fgpy= WF, = 8-65

INURIRR T4 ILEDHFA Ik Fo TlE#E K Fep ITE—98HB1=0. 74 IILE22EROREEZERLT
B=OICIHRBEREAKZRAET ILEADBYET, TNTNDTAIILEIDEI L3 oDF A ViFRKTER

LBNET,
F, Fgp\’
A=A 1 +Q3 =2 - =B
R0 V Q (FBP Fo) X 8-66

Ao= T4 IILEADRDLEEBRTDTA >

AR= T4 NLEADEI a2 DHRIERETDY A >
Fo= 74 )LA DR ERKEK

Fep= 714 ILADEY L3 L DEIREKE

CCTH. 3O 1dB FxEL T T - I LA %HELTHERALET,

M
1

oy py =.2257
BLp=.8822
o py= 4513
FILEKEM 1 Hz T 05Hz O 3dB FEIBEZERICEZR L. ROENFLONFTT
Qep=2
Byt Ixt LTEHEZITS L. UTORREBERAFELNET,
C=10.829217 D =0.2257
E =4.2073 G =4.18302
M = 1.0247 W =1.245
B LU,
Fep1 = 0.80322 Fapy = 1.24499
Qgpr1 = Qrr2 =9.0749
T4 =41318
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8.5: FiRMZET#

Fiz. BBICH L TIEILUTHIELONET,
Faps = 1 Qeps = 4.431642
T4 =1

ETOEBFICOVTEHEFDEI Va3 Vv THLOTRLET,

O—/ISABSNAVEYS IO (JVYF) ADEH

N RIRADBEDESIZ. N FYTzH b 7403 1%, BOBIRN 2 #94—JLEEENATLNS
MESIMITE > TEFBEELZFEEHOWNTANLEY FT, BEZEHTE=0. T4 IILE2NLEEDE
BIEINER)DZO -4 L3 FREITEEL, HEEHITIAINRIE/ v F - D4 L3 FH/TEELFE
ER

JYF T4 EBEHET S | DOAEIE. N KRR - T4 L2 ELTHERL, TOHEAZAALD
EZLBICIETT (1-BP Z4L43) . £5 1| DOAEIF, O—IRRENANADEI 3 vEHRY
—FEHRT S LT, BTNV RY Dy b (GFE) OBEICEDNET, CDFE. 2 2OtV
AVEWHICEHRL, BAOZERITLET,

N ENRR T4 AR —/R-TA LA TEEEEBRLEZE0O (ZDHE DC M F ITEBRIND)
THAERKRIZ. /YF - TAINRIEFETNANRR - T4 LRSI, €OTHS DC M Fy IZZH#
SNFET,

F Y —RGFEIBEZEELIRTHETI ., /YTF - TALULEADEBRTIE, 2 DOERBIE. £
NENOA—NXDBHNLD 2 ROEHBOELODORNELFET,

FY. Qe DEARKTREYET,

. FQ X 8-67
QBR_ BW

Z ZT. BW (X - 3dB OFEIETT,
O—//nR - FOM2A TOBOUEN KRR TEZ b1,
- £jp * 8-68

e Fo & Qer DIEZFFES-UTOHEIZKY., /YF - T4IL2DOEI a2 DRERDD Q &
Fu & FL ORIEHE®D 2 tHDENRD SNET,
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8.5: FiRMZET#

C= o2 +p2 =® 8-69
(04 .
D= = 8-70
QBRC
g —B_ 7 8-71
QBRC

F:EZ_D2+4 R 8-72

G= .E+4/.F2. +D?E2 % 8-73
2 4

DE i 8-74

H=——=
G
K=%\/(D+H)2+(E+G)2 2 8.75
K
Q= Do x 8-76
BORE#IIRKXTEZONET,
i .

Fori = * 8-77

Fyr, =K F, = 8-78

F,=F, X 8-79

Fy= \/ Fgri*Fgro = 8-80

ZCT. Folx/ yFREKEET., Feri & Fore ZHETFHL-ETT,

Q= Qpgr = 8-81
BLGEHOB a (. RATEZABND Q ZHFD2 1 2OEI L avIZEBEINhFET,
Z_T. BE# Fer=Fo T. - Fo T VRIyIar-FOIZHYFET,

BLALDE S —FHRNCERT A VORKE \L) ZRETILEEDGE. REDEKHBD/ v F -
T4V EREFTHIEITRYFT,

B DFEMRICE T AdB DREMNABETHDHERET &, E—RFRED/ v FITBER Q FRAT
RFEYFET,

Q= —— I 8-82
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8.5: FiRMZET#

O—/XR - JAMRA TE2LHT 50, 30O 1dB FIELT T J4IIRZHEUHELTERALE
ES

BLPl 8822
O py = 4513

b BN 1Hz T 0.1Hz @ 3dB ®wiEEEEEICEZBD L.
RDELBONFET,
Qsr=10

Bxtox LTEHEZTI & UTOFMBERNGEOAFET.

C=0.829217 D=0.027218
E=0.106389 F=4.01058
G =2.002643 H=0.001446
K=1.054614
BLU
Fer1 =0.94821 Fer2 = 1.0546

Qer1 = Qr2 =36.7918

Fi-, BEIBIIRLT
Faps = 1 Qups = 4.4513

CHOHEEL. ETOERHIOVTIFEFDODEYI 3V TRLET,

A—NZANSF—ILINZAADE

A—NZAMNSF—ILIRAADEHR(E, s TEAOERADZENZTNDOEBIZHELT 5 0EGR/ICMZ S &I
E-oTITWWET,

LALEMNS, —fBICA—ILNR - TANBEIDEIBEHREHEILERA, A—IL/IRR - T4 ILADER
EM@ DT 4IILEDBEEZNFILTZLICHYET, BIETHDELDERARTIHISEIELBE
EXZRAZTL., ESOIRIEBESAEOMAZNELETS,

F—IVRR - T4 LRI, BEZEML., RIEZEASCELGCEEMBETHRICLEY, E<DHE.
CRAAFAYFITAULIZEDEBEAFTETEFEA. TORY ., RIBET L2 EHREF L TEEZEHE LY
BELEZYLET, COBE. VI IIC&KBFEOOVEL—4 - TRV S LEFES>T. WHELICRER
O avERVHLEY,
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8.5: FiRMZET#

DAATAYDEFNRFNADOEI P avidk, EOORERARICE>TA—NRR - TOREZATD 2 ED
BREZELCLET., BV avORELGBOXENGHAEIXXTEZAONET,

n=2Agy Ap+1 7 8-83

C Z T, Apw [THRELGBHEIBTEAIIAILY., AT 1 Asw EFRDELEEAH THAIIH TY,
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8.6: 74 ILFDEBRAX

8.6: 74 ILADEBE*X

EDESIBITAINEERBRTEIMNRESDT, SERFRRT DAEXERODIBENHYFES, DF Y.,
FRTDITANIBRERDIVELNHYET . T4 ILEIDHRETIE 2 REOFIEZHEAFT . T &
DI ANWEBERBTHMN (T 4ILEDIEERER) £RD, RIZKRBHE (ABICAVSER) ZROFT,

—fBIZ. TAIILEREEHOBN | D2OEI a3 EBROEI L aVTERLET, 748 % 3 D0
BELIIERDEI L aVTHERTHIENTEEIA, V2 a VEOHEERAREHEIIEIZE
YU, BRICERDIEENKRELHEYET,

BRI AVEDHTAOIINY T FEFESCENEETT, EHIT. ETDTANE I Ay
MEA VE—FVRARTHRE SIS CENBESAFET . EQKSIBEBTRSAVE—FURL, T1ILE
ABZEIERENDILDELTETIETEFET,

ETORAKICELUTOREZRANSZEIZLET,
H= @B@sEdFE I HRADERS (1 >~
Fo= Ay bA JEBEEISEIREBRE (BEALIEAILY)
wme= AV b IEEBELIRIRFRE (BEE52O70 /)
Q=EBO YA )T1-770%] . BBROE—F VT %ERT
aa=1Q=FVELJH

RERBLEMNDL, B85 o FEVEVTHELTHEODNTVET, CHIEBOME (a+jp) ERTDIZED
nd a ERALLDTEHY FEA, BHkRIZ, Q RRIBDIA T4 - 7773 THY., B@mDIF )T
47793 TEHYFET. CholFELDHIELEDTY,

EED Q FEBDAE—FUJTDRESERLEY, ChlFE, s FTEADERKICHT 2BOAEDEKIZK
DEIT, @D Q [F. BEXTHEIRET TV EZVADERORESZRLFET ., T oDEKRIFER
DEEERTY, HIAK. 22T U8 TRY—JER. ESR (FREIHER) GEDBRER, 1050
A TREIEROCFERELENERTT,
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8.6: 74 ILFDEBRAX

BE{BD RC 93y

RLBEMLZIAILEDOELTAYT - TAyYI(E/18yvS T RC 923 20TY, BB 3viEo—
INRENANRADELELD T4 NAIZERYFET, FERO 74 IIWLZIZITEBOEI O avhHYET,

A—/R - T4J)LEAD RC £V a3 DOERERZEZR 837 (A) IZRLET ., CITIHRERAVE—F Y
AMKEL >x10) ERELTLSDT, BRICEAFRAMMN>TLERA, BRAIMNBDIGEE. T2
Dov b T—LEWFIEHRINET, CRICKBLEWMEE, 2OV VEFARTUOTTNAY
773 RERHYET, BREOAVTUVEANBZRSZLICKY, A—/XR - TAILBENA IR -
TANRICEBRTEIENTEEFT . NA/NNR - TAILADEKRERZR 837 (B) IZRLET, CD5
Bt AFAVE— S UARKRZVERELTLET,

ow»io O_“_I—O
il

(A) (B)
LOWPASS HIGHPASS

H 8.37: BBty 3

COEET7 U TRBICHAAD ZENTEEFT, BEL—FI2a0ToHEFE -7 TREER 8.38
(A) IZFRLET, COEKIE. BEBROLEREELIZENFEAN VE—F ANBETT R EIZKY S
AN HEBIEMNS, O—/IR - Ta LB ERY FET,

I S

o ) O
% V4
(A) (B)

LOWPASS HIGHPASS
K 8.38: BiBNDTFTI T4~ IT4I)LE -TOvY

K 838 (B) TIEAAEMEES I ICOAVTUINERZEINTWVET, NIk Y., DC DEEEMNHEILEESH
9, BE#HN DC hico LRI HE. avTodDAVE—F U ZAMNET L, BEBOT A o KRELHY
x4, ChIFNA/INR - T4 LA T,

BB 14 )L2 DX ZER 866 [CRLTHYFET,
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8.6: 74 ILFDEBRAX

NyLJ LC Y Yay

BRIZIEART U TEFEIHEETIEHYEEADN., Ry T - T4 BE—EBDFTIT14T - T4ILED
BEROERLELGDZIDOTHY. T2 EHITOICCITHMATEETET,

TIOTAT = T4NLEDESIZ, 1"y T~ T4 IWEIIELZDY T avhbERINTNEST, O
—INR-TA4NLEDEIaVER 839 ITIRLET, TIL- 0P aVIFERNG 2 OIS 32T
T HABMRD T AL TIH BEBOEILavTHD 1 DON—T O a3 EFERALET. R 840 I
TIFE m DY Yavid, PSRRIy ay - EOELELICEBEREL T BHRAFICHEDONLET,

OMTO O¥WT_|__O
.
~

(A) (B)
HALF SECTION FULL SECTION

839: Ny T T4 )LAMOTOYY (A—/R)

|
—— ]
% ?
(A) %(B)
HALF SECTION FULL SECTION

840: Xy T T4 )LBAMTOYY (A—/NA, FE m &)

AVTIUOBEA VR DA EBHOEICANBZSEITT, O—/INR = T4 IILBENAINR - T4 ILBIZE
BT BHIENTE (K 841 £ 842 #8H) . FOHELREETT,

1

Lyp= o X 8-84
BEU
1 N
Cpp = o = 8-85
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8.6: 74 ILFDEBRAX

FMTIEFS VRIS ay - EAERODESICHEHIZLY ET,
1

® - — = 8-86
Z HP ®z)p
O—F——0  o———o
(A) (B)
HALF SECTION FULL SECTION

B 841: /Ay T -4 )LAMTAOYY (UNA/\R)

o———0 O—F—1—1—20

I z

(A) (B)
HALF SECTION FULL SECTION

842: Ny T -4 BMTAYY UNAIRAX, FE m &)

O—/"R - 7O k2 4 Fl&, 843 MREME LT, NV EIRR TAIILERNVKRYD I - TalL
FIZEHBLETS,

N9V T - TR ZEMESEBICZIE, EEBRAVE— S VREBRAVE—SF U REIRET H2HEND
UEFT, Xy T - TAILEADHRFATELS 1| DOMBEIZBI4IILADBZETHY ., £V aUN
Bt avDEFIIEBELEDLIZRODEI VI VDESEA VE—SF VRICHEDBIETT, TD1=8H.
OB EERANKELGBEICRY ET,
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8.6: 74 ILFDEBRAX

Lo T, RETE—MRICVA VT LADEE (BFEH 2) BLICHBHEINREERALET,

LOW-PASS BAND-PASS CIRCUIT
BRANCH CONFIGURATION VALUES
L
(o3 C = ]2'_
o—{F—-o c @2 L
__ 1
L= ®,2 C
L L c
e o—M"_jI—o L
La Ca Ca :w02 La
La O-e MY || ¢ 0O
Lb .
————YYYV o = —_—
Cb ob Lb=52cp
1T
_ 1
L1 c2 L1 ct c2 Cl=orT
o—NY o o—NMN |
lp=—L
L2 =02 C2
HIGH-PASS BAND-REJECT CIRCUIT
BRANCH CONFIGURATION VALUES

B 843: O—/\R > NURNRABEUNAIINR 5> NV KRKYDH FOEH:

i

53

EERAE I FRBIREEDA D E—F R EMA S E. FRARBEENGONET, HIZIE, BAREHL
B RBERLTIRBBEEDA VE—F D REFDAVT YR, ART U TDIRHERBRMIZINZ
& 844 DESICHEAREMALET,

o—w——i|

+

N\

8.44: BN

Ba8E. DC TREBYIY (DFY, ARTUIOA—ToN—T - 54 V) HbFET, £, B
F|EIDY FATRAKEN 0Hz DA—/NR - TANRAERGETIELTEFET,
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8.6: 74 ILFDEBRAX

ALV E—F U REHE

ABAA VE—FORAZTBBOITOYHIRER 845 ITRLET ., CORIKEDA VE—F U RITRDLSIZ
BTYET,

717375

=774 A 887

WYILRERE 1| D2Ff-X 2 D2OaVTFTUOYTEE®RZ % (OE/RIE
BinEd3d) &, WO DAIVE—F UREERTEHENTEET (BEEH 25 3H)
COBRIZIEX. EEROTHZEMLZTAEZSLEVENDS | DOHIEAHY T,

O O
Z1
Z2
] :
<F
Z3
24
Z5

<

E 8.45: AAA VE—4 U REHES
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8.6: 74 ILFDEBRAX

FOT4T-A05H4
GIC GRAA Y E—S U RATHEE) I2HBUNT 74 2T UHIT, Z1, 72, 73, 75 #=E/iICEZE#®RZ 5
EAVE—FURIIRDESIZHY FT,

sCRI1 R3 R5

Z, = = i 8-88
_ CRIR3RS &

CORERDE. THIFRDEDA VZFVRTHBHZELDHLMY FT,
NIFAUE DB HELIaL—230FB 1 DOAETHY. 846 IZTRLZET,

O O
R1Z
R2 3 4!>;
+ : e [— CRIR3RS5
B R2
::c

846: FTOTAT - AVEHA
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8.6: 74 ILFDEBRAX

REREFEREER (FONR)

& Z1, 23, £ 25 D560 2 2F AT UOHICETEZ S L. BERIKEFEEAMEER (FDNR)
EEENBEBERICHEYET, COREDA VE—F RITRDKES(12HY FT,

Z,= SCR2R4 = 8-90
RS
CDAVE—FURIE D ILAVREEENRTEY., EEFROLSIZHEYET,
D= C2R4 I 891
ZOKIFRDESITRELTWET,
Cl=C2 8&U R2=R5 x 8-92

¥RTTEEY. FDNR O 3 DOEIEEK 847 IZRLET,

l I I

(A) (B) (C)
B 847: FiRHKEFHAMERO IO Y Y

hn 3 207y JICIFERMNEERIILOOT, ESBRANAEETT ., LMALERIZIE. W D2Hh
DHERNHYET, B (a) NFFENBZENHBYETH, FNETUOTONATREFRD) 2 —> -
NRAFRETI2H—D IOV ENSLTT,

FDNR 7 4 LA (BEEH 24 ) TIL, HHOERE L TEZHHRICEE T4 IL2DOERRAENEN
BNFET, /Xy P T T4ILADKSIZ, FDNR T4 LA TIEER#HE A D E—F X I2xt L TIFERIE
FTEBLENHYET, NIE—MRIC I/s TEBRTDHENTVET, £3. \v>PT-TOrEA/4F - T4
WA ZEERIEL, TOEFRE 1/s TEHBLET, COZEF. A VE—F VAN L [ZHLWVA U5 Y
AN, A VE—F RN L OERICEBRINDIILEZEKLET,
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8.6: 74 ILFDEBRAX

EMN R DERIEFADE—F VAN Rs DAVTUHIZHY, A VE=F AN 1/sC A>T oHIE,
A VE—F UM 1/s2C DERHBIKEMIER D 124V ET, FDNR O E D ILAV D GIC @
RECEETIEMER 848 [SRLFET., COERED—/XR . NARR NV RNRR, JyFDEL
FADTAIIVAIERTEETH, FDNR JAYYEI v b T—LAICRETEIVENHZZEITEE
LTS,

Tj>

1
1

< |
ic

T 1
v

B 8.48: 1/s Zifa

FDNR 7 4 LR DEFEFIERDEHI L avIZE&FENTULET,

HHMEHTRHBEINSD FDNR T LA DFIRIE, /4 XPEH (EFBITR L THELY) A0 5 alaEHE
BHLIERESEEICART U INFELLGENIETT, . TOTAIILAFBRDESDEITLEY
HEINFEHA, FDNR DTN oDFIRIE, BDEGHMRBMNMEZ LS L2RELLTVET,
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8.6: 74 ILFDEBRAX

YLoFx—-T4IL4E

BEEREEBEREIR (VCVS) ELTHH NS Y L F—REIEKIE MIT JhH—2HBAHD R.P.Sallen & E.
L.Key [2& 2T 1955 FEICHHTHEN N3 DTYT (B3FEH 14 31B) . ThiFREEEHATL
57 4IIEEHRD 1 DTHY. B 849 ITRLFET, COBAMNBRLFELNLIEAD 1 DI, 711432
DERENTRT U TOMEEICIFEAEEEINLBWNIETY, ThIFESBEITHBRICART Y THE
EEse LTSN, ARTUTOT A UHEREOBEHENR/NRICHZ SNENETYT, SO (&, Fr
FEDART TR LTHDO I AILEZEREIY EEVERED I IILEZRFATEDHIEZEKRLTY
F9. TOEHE, BRRELTEBRLEZBEDLSIZ. ARTUITOT A UHEIRIEICE>TI4LAE
DERELNFIRENDZENBELNSTT, T2 ZRBHEBOMBIEIMIFINTT CGEREER) .

COEENDELS 1| DOFRIE, ERORKELHK/MEDLE LUV TUoOHORKELR/IMEDL (B
BDEDLENY) ANINE N, BEICELTWSAIETT, BREHE Q FELLMNENS SEBERT
TH, INSIEETAUDNTA—FITFEEITHETT, YL UF—EREIFIC Q AREVEIaVT
(X, Q [FMRADEIZERICBETT, HLoFxr— - -O—/RR - ToILEDHFHRXER 867 ITRLET,

R1 C1

N O—ANM—e H — o

1A
Y s
N

E 849: L F—-O—/\R - T4 LA

FLUF— B—/SR - TAABEWSBHRE—ZDBYET, FAVE 2 CRETHE, AVTFY
YiEE & BISERIENELCBYET,

BLUF— TALFRFLELEDATVETH, BROEN F & Q ICEXSMEMERICEY. 1L
SDFABNBEHTHEVEVWS EXLGREALHY T,
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8.6: 74 ILFDEBRAX

A—NRENANRIZERT BICIE, BRBZATET HRBMOEREI VT OY (FUoTOT A V%
B TGN 28T 2EHFTT, CNER 850 ITRLET ., O—/RADHT—RIZRT BRHED T 1
IWEADREEIZDVWTOERIE. WA NRADT—RIZHEHTEFYET, HLoF— - NA 1R - T )LA
NEFXZEX 868 ITRLET,

YLoF— TAILADNY RIRRADT—XIZIEHBAHY £ (TEEDE 851 #5H) ., Q DIEIZEK
STIANEDTAUPREYEST, DFY, O—/RONA/INADBEDE S ITHITIZHRTET A&
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LP OUT
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STATE VARIABLE (B)

FOR NOTCH:
R8 R10
HP ouT O—WA\A—e AN (O NOTCH ouT
R9 2
~ 0, _R9R2
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2
R8 =L R10
VA

FOR 0, > oy: R8 =R10

R8 R10 @
R9 =% R10
®y

BP ouT O——AWW\—¢ AN (O NOTCH ouT

R9
INPUT O——WA—o— +

CHOOSE R10:
N R8§=R9=R11=RI10

B 8.73B: KKELEH T 1 LA DKETR
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STATE VARIABLE (C)

ALLPASS
R8 R10
INPUT - O—wW\—2 ANN O APoOUT
R9
BP oUT O—W\——| -
N
H=1
R8 =RI10
R9 =R8/2

7-73C: REEH T 1 L3 DERETH
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§ BIQUADRATIC (A)
_l_O—’\N\/—u—’\/\/\,
IN
R3 R4 c2 RS R6
r——VW— '—4 |
c1
' ' LP OUT
3 ._O
g
v' LP OUT
@
~ BP jﬂT
CHOOSE C, R2, R5
K=2mnf,C
Cl=C2=C
R2
R1= H
_1
R3= ko
R4 = —1
k2 R2
R5=R6
HIGHPASS
R10

R7
INPUT O— W\

R8
BP OUT O’—’VV\f_ﬂL

R9

MAN——7—) HP OUT

R7=R8=R9=R

R10 =2

LP2 out O——W\

H

8.74A:

>
RATT YK 74158 ORErs
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BIQUADRATIC (B)

NOTCH
R7 R9
BP OUT O—Wv w O NOTCH OUT
R8
INPUT O—W\ >
N
H=1
R7=R&=R9
ALLPASS
R7 R9
INPUTO—AWW\—o AN O APOUT
R8

BP oUT O—MWA—e— -

N
H=1
R7=R9

R8 =R7/2
8.74B: A Dy K+ T4 LA DK
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DUAL AMPLIFIER BANDPASS

+ +—W—2O OUT
) T R4
+H m, s § R5
s +a o) s+ 0’ c <
R3
0—” ANNN—
i R2 i
i R1 i >
L IN O—— i | .
' c g2
l OV, RIC
..______________________________.: VIN S2 + S 1 + ]'
R1C R2R3(?
CHOOSE: C R4
THEN: no_ 1 R5 = R4
2nF,C
Rl1= QR
R2=R3 =R

FOR GAINS LESS THAN 2 (GAIN = A,):

RIA = 2R1 IN
\%
_ RIA Ay
RIB=—>"732—" Ay

_______________________________

B 875 FaTL-TYT - N FIRR - T4 L8 OBER
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TWIN T NOTCH

R1 R2

>—’—O ouT

§R4

R3
R5
c1 C2
[l [ |
I ¢ 1
"4
S2 + L S2 + (002
Vo - RC s? + 4wy (1-K)s + o,?
VIN 2 + L 4 1 L +
TRC "R4+R5)°T RC
CHOOSE: C
k=2nF,C R4=(1-K)R’
1
= — R5=KR’
k
R= R1=R2=2R3 1
C3 K=1- -=
C=Cl=C2= 5~ 4Q
1 for K =1, eliminate R4 and R5
F,= STRC (1.eR5- 0,Q— x)

for R >> R4, eliminate buffer

876: YLV T /yF - 74 IL2DEKEHK
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BAINTER NOTCH
A, O
R4 ouT
IN  R1 R2 R3 RS
O1— WV —1—W——+—W\ =
\ o B
ll—/\M,_
47 ?IZ R7
11
§R8
R6 2
N
H (s?+®,?)
@ N
2 2
S QS e o K1
Vou K2* |5 BSRsc1 2
T L

Viv L, (RS+R6) K2
RSR6C2 ° RARS5CLC2

CHOOSE C1, R1,R7,K1, K2

C2=Cl=C
R2 =KI1*RI 2Qk
_( 92)? . 2Q
7= W) RS—R6—T
__KI R8 = (K2 - 1)R7
R3=270x

B 877 WA VH—+J9F +» T4 ILADBES R
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BOCTOR NOTCH

LOWPASS
N § R2 § R1
R4
MWV
C2 R6 C1
IN O-»—H AN H
R3 ) O ouT
H ( SZ + (’322) AN T >_‘
2. 9 2
s + QQ-S + @, R5
2 RI + (R2||R4) + R6
Vaur g R1 (R2|[R4) R6 C1 C2
Vin ) ( 1 1 ) 1
s°+ + s +
R6C2 ' (R2|R4) C2 R4R6 C1 C2
GIVEN o, ®,, Q,
CHOOSE R6 R5 C1
1 R6 _C1
R4= —— R3=(=+2=)R5
0, C1 2Q, 177 C2
R4 R6 R4
= 02 2=4Q2 2 C1
R2= R4=%6 ¢ U g6 ©
2
R1= +(R6 07
2\R4 0,2

B 8.78: RUB— -/ vF - O—/NR - T4 LIDHEH
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BOCTOR NOTCH
HIGHPASS (A)
~
H (s’ +®2) < R4
® N1
$°+ s +ag? —W—r10O out
dL ° C2 R2
IN Ot+—F—w Ai>_‘
c1 :
I
R1 MWy
MW R3
1
Q< —F= s
1.2 R6
2
fo <~
(1 +£ ( 2 + 1 )
Vour _ R4 S TRIR2CIC2
Vi 2 4+ [ 1 (1 - Reqi Reg ] N 1
; Req C1 R1R2 S *Reo1 Regy C1 C2

WHERE: Rgoy = R1 || R3 || R6
Req, = R2 + (R4 || RS)

GIVENZ FZ FO H or FZ Q H

\/2 1) 2@
('—)

B 8.79A: RHOA— =+« J wF - INAINR - T4 I)LADHKEHK
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BOCTOR NOTCH
HIGHPASS (B)

GIVEN: C,R2,R3 é
— () = R4
Cl=C2=C 2 R5 ouT
1 0—/\/\/\,—0—0
Regi= —
CY2rnF, IN (0 R2

—»—' | >
Regr = Y2 Ry O ! YW >_<.

C1
H

R1
R5 = (H-1) R4 W —3 R3
1
R1= £ R6
(21 Fy)2 R2 C2
R6 = REQ! <~

8.79-B: RO B —+ / yF - INAINR - T4 )LEDEEFHX (FHZ)
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FIRST ORDER ALLPASS

R1 R1
IN 24%% ¢ AN\ ouT

S - L C -

Yo RC |

Voo 1
N S +——0
RC zr
N
PHASE SHIFT (¢) = - 2 TAN"! (2R(3F
T

2RC
(2nFRC)2+1

DELAY ATDC=2RC
GIVEN A PHASE SHIFT OF ¢ AT A FREQUENCY =F

GROUP DELAY =

Rc=2nFTAN(-%)

R1 R1
IN Wy \ ¢ AN ouT
- >
AM——o— +
DESIGN AS ABOVE EXCEPT
THE SIGN OF THE PHASE CHANGES == ¢
N

8.80:1 A —IL/INR » T4 ILADEER
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SECOND ORDER ALLPASS

||C
N * +O our
§R2
R1 c
N O AN\ —e H o—|
+
R3 ) ™y 5
AN ° S“ -8 T +(DO
®
s2+s(4L)+002
. Q
N
Sz_s( 2 ;
vV, ch) T RIR2C?
v -
IN sz+s( 2 )+ 1
R2C R1 R2 C?
CHOOSE: C
k=2nF,C
_2Q
R2 = K
1
RI= 375
R3 =RI1
_Q
R4 ==

B 8.81:2 WA —JL/INR = T4 ILRADHAK
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8.7: 74 I3 REDEEMLRRE

HIDEI a2 TR 74V EHFHGEAKE L THRWELE, 74IL2ORETTIE MEE] H&TE
BIDELEBEELEL, REDBGRTI A IILEERRT D56, —RICHFDOL—FAFT7EITSHE
AHYET,

2 RUED T4V ERBTBHICIE, BEHD 2 X0 1 ROV avEFRALET, choDtEv 3
DT 4INEADERBME Q ZEMIC—BIEIDBENHYET, 5 LALE. T4 ILZDREREIC
HEEEZBHEICHBYVET, FIZIE, RODEIDIVDTUOFIAI)VTIUT - T4 IL2DERBIE 5
RINE—T)—R + T4 LA T, BEEE (Fo) =1 T Q=1618 D 2 XD+EY T av, EE#E Fo) =1 T
Q=0618 D2 XDEHIar, BLUREKEEH (Fo) =1 D 1 ROV IVTERINTWWET (F4
LA 1radisec [CIEEFRIE) . WTFhhDEI a3 oD Q FRIXARBEELNHLITMTLELSE, 2K
DILEIZBHDEENSTNEZEICHYET, ChEEDFHIEFTEETHN, EREIC—HEIESHZ
LIFTEFHA, RATIE—RULBEIETTN, EDLSIBRL—FFITETIRENERETIHEN
HBYFET, fIZIE. ERICELDOEEZERICTIDHELNHDIDTL &S50, BBEFEDOY Y TILHE S
DLEMT 2 LEMBARETEITLLEIDN, HAWK, Ay b ITEEBELAHLTHELRZERBDIGE
FESTLLOID, HRETBBHPEET HMEIIHRL T, REFTELIZERY FT,

SRS ER. aoTFoY 10594)

RAICHEICESDERBERETY . T4ILFERHT D56, BROFEEFITRATRIFLALERFS
NFERA, B, AVTUY AUV AEHREMREELINTOET, DRAFLEZRITLHED
TEFEIA, ZEOBEFEVE £1% BETY, | DORER., FEEORREZES F (LIS
HEEHETRELGBEERRTDCETEA, T4LEDIAR LMY, YA XBWKELLYET,
BEDARX T THLS, T4 L EDREERBOMADHEIR FBBERLES, 612, ThoDR
RiF., ERAMBAHK. BRAOHRRE. RELHBOEAICHT S Sy F U IRHEICE>THHRIRESNE
ERS

FYIEEMLEAXRIE. ABRBT IO SLZMALT, BEEORREFE > EREEZRHBIETT, =
DTOTSLIE, BREBOEREICHT IEBOFELZTMT S LI TEET, BENERINI-FIR
BICADET. RELGEROBRGHBADEEZLIIEREZF>THELET . NM IV FDT 14J)LE CAD
TOTSLDELIECDE S HBEEERATLET,

74 LS DXRARME Q B—RISHADBTREY FT, WO, BRAOEAEHT SE. T4
SOEERE Q FELL, ThISkYARBGEEELITET, Shlk, BISBERO T4 LFIZHL
THEILY FT.
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BRDIT4ILEF Q ALKYBWLWEIVIVEEKRLET ., Q AELVEY Va3 VEEMDIENLYEET
HHCLEEEHRLET . Q [F—MKIC 2 ALULDOES BEFIVTUY) OEDLLTHRES H5ABTY,

HADMEFRREICNMA T, BEELORBELOEELRATILELADYET, SEFIFLHID
EQEERMIKRZTILBHIELYET, avT oI LVSBR T, ENTETEEFTLEL,
B 8.82 IZRT &K HIZ, BEREY (TC) NEEDOBEKICL-TLWET, CORIE. BERBD (LLEM)
BLBEWI AL 2T (RUTRTILOKRYD—FRRA FDEA TH—HEH) ZRLTVET,
TAI)LaAVTUHYT TC AMERLZLDEF. RYRFLY-avToY RYJOELY -avT U,
T702 - aAVTUYRETT, Tno®aYTUH® TC (& 100 ppm/°C ~ 200 ppm/°C FEETHY.
WEIZIH LT, BEROMOE S THEFMED TC #FE-THET LI ENTEET,

A

=2

% CAPACITANCE CHANGE
I

A\ 4

-55 -25 0 25 50 75 100 125
TEMPERATURE (°C)
B 8.82: BEZRHMARLLVWIAIL -aVTUY

TC A& EH/PSVEEERIL. NPO (F1z1E COG) €52 v ¥ (30 ppm/C) OARY XF L2 (-120 ppm/C)
TY, WD DaAvToH, FITKRYRFLY - AVToHHORY FOELY - aVTFodRENTS
AF9Y - T4I)LL - 2A0ToHE, REGEEELBEBONATLETD,

T4 IIEEBAT 2 -ODXBIADEDRRKRITEFRETI ., ERIVEHEHHAHY Y, 10 pF
Rt 10 pF LEDA T UHDERFREUTESHY FA. BRI TUHERITIBLENHY TS,
BT UOYRE—RISENWERNFBICKEIMETT . SHICEENGHEER. EFa0T oY &8
DHPBEEENTTICEMEESE D E. AC BRICEYBIENSTRENFEEITFRMIZHES T ETT, DC
BEDHLIEEEZNTTHESETE, AC ERIFREIEREZ 0V UTITETSELAREMENHY T,
BEOKELEIT AL - AT UHE, MEMICEBICKELLGYETS,

100Q UTOERIE I1MQ UEDHLDERKRICEITIVELHY TTIEFIT/NSZERME(100Q UTF)
ZES5L. ZLDBHEREEEENEDLELTIHAEEENHYET ., ChoEELELELERBITIVEND
YEF, Tz, NELGELFRBICKELGEDENEREFICTERT S LIETEERA, IMNELBEEFKX
ERAVE—FUR  LRVIZBZITHEALOT =0, FRICKELEOEBRIITERENDEZELZIT
PILGYFET, Fz. /A XTEREOFARICHEH L TKRELLGEY ET,
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KELEOENREZFERTIE., PV TONATRAERDELEIZLYKXRELATEY FERELET,
BLA 7Y MR EICLIPBEREL. MBROUREIZEZELZEZFT, FEBREF. PC R—FD 2 &D
NE— (R—FORI—EIFEFRAED) . BELESHRD) — FERLE, Z2AohbH o0 5Em
2 (ZFLTEZLDBEIERVEESHULRIC) BRENET., COXSHREIE—RIZNEL, A VE
—HA R ) —RIZKELEEEZRIFLET, LEAST, BRDA VE—FURFINELLMZ B &I
KU, COFEHFIFTLEAENMRADIENTEET, FHRBF=NEEIARBUMKETSIZEITEFELTL
a0, ARENEKHEEZEAMVE—FURANETT S8, BVERBTOEEIRELBYET,
FEERIINEBY —REFIZED3DTEHY TEA, BRBRICEFEERIFELET,
FEAEDEES. AaVTIUYIRELRZaVTFUOYTIEDY THA. EEOITUHIZIE, K 883 TR
TESC, AVFVEVR (U—FBEEIZEKD) EHERANHYFET, COERITERKIZ) -V EROE
ARELTREINATUVET, LN, V=IO ERMNERIZNSKEAREOI VT UOINFENET (H
8.84 SHR) .

—fBIZ. TAILNRIZIETSAFYYT - TJ4I)LL-aVToY (TENETFZ7AY - aVTUYMRYRAF
Ly -avToy) £EA4D - a0TUoHEEBEEEER (EL5530EBEMSINELVME) #FAT
BOMRR LTI,

IDEAL CAPACITOR

o—|—o

MOST GENERAL MODEL OF A REAL CAPACITOR

avaY;
LEAKAGE CURRENT MODEL HIGH FREQUENCY MODEL
HIGH CURRENT MODEL DIELECTRIC ABSORPTION (DA) MODEL

o——1o OL%L'JO

K 8.83: O T Y OZHHMEEK

HBEOFEEZRZHOLT | DOFEEIREAEETNAREZESILETT, U—FENBWNI L) —
R-AVEDRAUADNBEIEHFEKRLET, £, WEBNIZ/NS LK BE-OKELEENATREICKY F
T.1 DORA[IE. ETOFEOIA T UOYHARAEREICFIATEDLFIRLGBENWSETT . 2539 -
AVTUHE—BHEREERZEICTUOY T, 2O55 NPO 773 —[F 74 LA NBICHEELEEE
BATWET, -, ES5IvY -avToHERA4 70RO HNRZREIITERLNHY T,
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AVTUYRRA LAY - T=ODESBEELUY—I2HBDHE. T4 AKRVHRELEL, REA/ A
RELTOBERESICEBRENET,

Eict, YU—FRICEDFEAVEFVF VR EFTERENHYFET . BROSFTIFLFEOLRER

8.85 IZRLZET,

RESISTOR COMPARISON CHART

TYPE

DISCRETE Carbon

Composition

Wirewound

Metal Film

Bulk Metal or
Metal Foil

High Mega
Ohm
NETWORKS

Thick Film

Thin Film

ADVANTAGES

Lowest Cost
High Power/Small Case Size
Wide Range of Values

Excellent Tolerance (0.01%)
Excellent TC (1 ppm/°C)
High Power

Good Tolerance (0.1%)
Good TC (<1 to 100 ppm/°C)
Moderate Cost

Wide Range of Values

Low Voltage Coefficient

Excellent Tolerance (to 0.005%)
Excellent TC (to <1 ppm/°C)
Low Reactance

Low Voltage Coefficient

Very High Values (108 Q to
1014 )
Only Choice for Some Circuits

Low Cost

High Power
Laser-Trimmable
Readily Available

Good Matching (<0.01%)

Good TC (<100 ppm/°C)

Good Tracking TC (2 ppm/°C)
Moderate Cost
Laser-Trimmable

Low Capacitance

Suitable for Hybrid IC Substrate

8.84: D ELIE

8.112

DISADVANTAGES

Poor Tolerance (5%)
Poor Temperature Coefficient
(1500 ppm/°C)

Reactance is a Problem
Large Case Size
Most Expensive

Must be Stabilized with Burn-In
Low Power

Low Power
Very Expensive

High Voltage Coefficient
(200 ppm/V)

Fragile Glass Case (Needs
Special Handling)
Expensive

Fair Matching (0.1%)
Poor TC (>100 ppm/°C)
Poor Tracking TC (10 ppm/°C)

Often Large Geometry
Limited Values and
Configurations
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CAPACITOR COMPARISON CHART

TYPE TYPICAL DA | ADVANTAGES DISADVANTAGES
Polystyrene 0.001% Inexpensive Damaged by temperature > +85°C
to Low DA Large
0.02% Good stability High inductance
(~120ppm/°C) Vendors limited
Polypropylene 0.001% Inexpensive Damaged by temperature > +105°C
to Low DA Large
0.02% Stable (~200ppm/°C) High inductance
Wide range of values
Teflon 0.003% Low DA available Expensive
to Good stability Large
0.02% Operational above +125 °C | High inductance
Wide range of values
Polycarbonate 0.1% Good stability Large
Low cost DA limits to 8-bit applications
Wide temperature range High inductance
Wide range of values
Polyester 0.3% Moderate stability Large
to Low cost DA limits to 8-bit applications
0.5% Wide temperature range High inductance (conventional)
Low inductance (stacked
film)
NPO Ceramic <0.1% Small case size DA generally low (may not be
Inexpensive, many vendors | specified)
Good stability (30ppm/°C) Low maximum values ( 10nF)
1% values available
Low inductance (chip)
Monolithic >0.2% Low inductance (chip) Poor stability
Ceramic Wide range of values Poor DA
(High K) High voltage coefficient
Mica >0.003% Low loss at HF Quite large
Low inductance Low maximum values ( 10nF)
Good stability Expensive
1% values available
Aluminum Very high Large values High leakage
Electrolytic High currents Usually polarized
High voltages Poor stability, accuracy
Small size Inductive
Tantalum Very high Small size High leakage
Electrolytic Large values Usually polarized
Medium inductance Expensive
Poor stability, accuracy

B 8.85: AT U HDLLEREK
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74 L3 DRESIERER (AT V) Ol

T4 DML ICEICKREGHEEZERAFT,

SESFEFRTANGER (BFERE. YL oF— REBERGE) ZEETORIC, eBEMAEEIC E
Bl ARFUTELTETIMELTEFE Lz, BRMERIUTEZEERLET,

1) 54 UhERK
2) AHA VE—F U ZANERK
3) HAA VE—SF A ED

NSDOWVWTIERERERICE > TEDLLBWELET, TV TORMEIIELARE(HEINTETVET
M. COESBETIVEFEEERIATOEREA,

FUoTDBRLRELGHWVE., Y1 UONBRRIZE>TEITIIEICSERLET ., 2THO7 Y FIEHEIIE
DHIRENTWET, ChiE, FITTVTEERT 5T/ 1 AOYEBEMHNIZLDBDTT, BREDE
MTIE. PUVTEREICT B0, 5A4UW 1| ETETITZEZIZTUOTOREN 1 R (-6 dB/FU 4
—7J) THEHFNELGLHEWESATWET, COZEEERTE=0. 7UoTI2FE 1 DOERBOEBLAH
Y, SIS 7 RAY 180 °I2ET B ETIZ (TENIZWNK SHDRBERBZE->T) Y1 0% 1 UTFICA—
WAITLET, COESBEA—ILATIE, BEIALAOO—ILFATIZHELLBYFET, BT 5L,
T4 L DEEBRRICT O TOEEBHEN ML > THEEBHRELRY FET, A7 O TORERBIKFHEN
TAILBICEDEREDEELZE5Z5ME. FONTVWIERELUV I AILEIDOEREME 7 > TOHEEERED
LIk > TRFYET,

FlIZIE, HLoF—ERIET7 > TORBHCEDEENRINNE VNI A ILEITY, 7V ITDIEETRE
BOIE, 74 VA DBEENVERNIZEELXTROIAKMZRBELIFETISYRTHDIZETT, ZD
BAHK, 7FoIBNT5A42 - Oy ELTHEDODRTNANS T, hy A TBBEREBADE. ART
DIDTFADA—= LA TITE2TIALNEDFEENEIL LET, TOEAIE. 7o TOEAIGIED
T RT B8R ANCIBET D EEITEORBELATERICHEEINOTT . T TOHEIA VE—F D RH,
A—TIoN—=T - FAo0O— LA TICKYERBELDITENTEIIEIMBELVET, hlET«
IWEADBEEZERTIEET,

RETHIERTIE, ARTUTETFUTEBLPBD 2 DOE—KFTHEALET, 7o TELTOREH
SEDOFREHLOF—ICHTE2EDEEARMICRAIL T, RINEEREBETISYITHDZETT,
EEL.ESSRELTETNULDZ ENEREINET, BHGRBRAELT. 7oTDA—ToIL—T -
FAFO =X FIL—T - 542D 10 FULE (BED Q hioBOLNEIZE—FIEET) HMRBET
T, COZEFFIRNMNERHE LTRY LFEIZRENHY ET, ChiL. &/ 20dB DIL—T - 54 UM
WMEGIEEZBKRLET LEEAST. I MHz OBAHRLETHICE AT 1 -7 4 UFERAR/A 10 MHz
DARTOTHRBERYET, L—T - FAUNELT D EEEMLZERD Q MEMLET, ZDH
RlE Q IUNVRAVMEFEENTNET, Q TUNVRAY MDA D ZXALIFRIL— - L— bDFIH
[CEUTWET, L—T - S UoBR+RTRWE, ARTUOTOERBISIDY RIZTSH 0 FTIEELCHY
£9,
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DFEY, ARTUTRARTUTELTHELLGCBYET., CDEH, BARIEIBOLSLEEE
LB<RYET,

T, ZEREBRTHRIHFRKEIRECHHEINETT . Q TUNVRA U MICOBERTLEELLY
FY NWN—T - TAUNBLTHE, BEO Q MEML, TA4LEDNSIA—EHNELLLET, BEHSH
[CAW-3DO LR LCERAZLEFEBHICHERALEY OL—T - 7423 20dB LLERE) . COFt
BEXICETAIULEDTA VLERICANDIBELNHYET,

FDNR 74 IR ZERRTEEODART7 UV TOERITFNIFZFERETEHY FEA, BIRZEESESIC
. ARTFUVTODANGEFEZRICEFEICREITEZARIELEEZEELET, COI &lF. HIRFFEHTOIL—
T-H5AL UMK 20dB THAZEZEKRLET,

— I 2 DDARTUTMIIFUT LTVWSEBRTHIEAGINTVET, ChIE Ta7IL-
FARTUTHERATHETRBICERTEET, ARTUTIZENA TRAERDNE TN R ERAL
BNDHL/ETY, TIT, MOETOEUMAR LGS, FET ANDFRT U TEFESBRENHYES,

ARTUOTOEBERITIKFELEZFRICMZ T, TN OADINSA—EINT A LAERFFICEL>TEE
IZHYET,

ZFD 1 DDIAAAVE—SFURTT, BE] EFILTEH, A AWM VE—F VAN ERKTHDH %
EELTWET, COZEF, ARTZUTOAANEADRBDAFRELL BN E=OIREEESNET, L
=h>T. ELDGEIZEA VY E—F RARBIRFHAT- FET 7V IThEFENFET,

EA D E—F LV RIEEEBDAAS VE—F 2V ADIL—T - 54 AEDEIZH B0, AKA 2V E—45 Y
RIZIFEBRBIEKET DRI OITNEENTT, BRAKEIAIILZDOEREBA VE—F VRTINS LD T,
CNIE—RRICELGEREEZERICEGZY FH A,

ANBEDOELICEHEH

FET AA7VFI2IEEH 5 1 DWW LREENAROSNFET, FET OAABREFHNMEINBIEEICL>TEL
LET, SEREBRDLSIC. TV THREERTHEONDE, IMENBIEEX OV IZTR-NFET,
LA THRERFEELFEFA., =L, HYLOF—HEBDOZEENL S, 7Y ITMNERGERTEDA
5L, COMBEOEANGFET HREENLHY 9,

CORBIZRNT BHEIE 2 2HYET, | DEBEFIHEMA VE—F o REFNESLFEDIETT, 2 DB
FAADNSREA VE—F VRAEFNSVRESEBHIETT, Tk, FElAAA VE—F VRIZHF LWL
VE—SEURDEIRETVITDIRERICAMAFMA A EIZEYERTEET, ChiE, 2=F4 - 1>
DT TVTr—2 3 VICOHREHTHAHZEITFELTLEELY,
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—fl& LT, OP176 DT—AR L — MZEEINTINSD | kHz NA/NR - HLUF—- T )LAERLE
9 (B 8.86) ., #HELLDIGFE (HR Al LHEHYDEZE (BHIE A2) OFEA#%E 887 ITRLFET,
Fr. A VE—42R% 10 FICLERCEBERLTOLET Bl (E#EELAL. B2 IHEHY) . #HIE
ICEYEADNREINTTH., RYDES D E—F U ADAKERBEIZIEIHY FEA,

R1

IN O { { * M/ O out
C1 L 11kQ
0.01pF
Cc2
0.01uF
R2
22k
-----
Zcowmp t t
(HIGHPASS)

R2
N\
c2 c1
4
R1

K 8.86: ANBENEEIZKBHELDFHE

f==m==s
0.1
2
I B1
Z 0.010 -
% i
E 74
A1
N
0.001 <1 &
A2
0.0001
20 100 1k 10k 20k

FREQUENCY - Hz
K 8.87: ANB=ENEILIZLKDEH
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BHRIC, ARTFUTOHEAA VE—F U REL T4 LA DREIZHEEEZFTT, 7o7OHAAVE—4
DRIEN=T AU TE - EL D=8, AEBINEL BRI >THASM VE—F U RIEEML E
T, SO EE, T4 ERHTIEOHENA VE—F U ANEBRBDA VE—5F O Z2DHEY DES
FhEOLE5ICLGDE BRRZANMVIICEEESZFET,

Ff. ARBAEBLKGEIEICESTIL—T - FAUNETT dE. HEDFODIL—T - 574 VHET
T ARTUVITDEHTHEEEEZDARENHYFET. FEREBHDISZSIZIE,

BEL—TLEBEHEKEL TUREREZERT 2R, EAMNMMEMLET., COFEL, 7457 EE
FOEAHERET IHRERO T EIZE DT OMTEET IENTEET (OA—/RR - T4 LA FE
FZIZIN FIRR - D4 LR EZEE)

CCETIE, e TRKEDERRERART D ITOFERICEDVTHREFLTEELz, ERBER (+3
VAL VE—RFUR) ARTFUTEERABEEERELEFTN, YLOXF—ZRSETHALZI4 L
AR THERT I ENTEEHA, BEE. ERBERT7VIOREL—TI2aVTUoHEERT L L
—RICFRREICHDIETT, SHIC, FEAEDERBERT7 VTN LHERBELIRETEEE
ho CODf=8h, ERBERT O TE2FE > THREDENBREERTIDOIER#ETT, ERBERART Y
TOFIZIE, ERIZCBVESRZER T 5-OICERAEGNSELZHEATLDSEDLHY FITH, &
DERIIWRDT VT 47 - Z4IL2HREFZIETEL TLERE A,

BRIFEREENFRIIFEREGICHELIEMLHY . KEBEHEHTIIFEATETEFRA, £, ERFERT Y
TOFREEEIFZIER THRESNDI 2O, LEFEEREZERT I LIEIRBETT, LEREERDOER
RBERT7VTDEH5 1 DOHHNIE. REHFOANA VE—F AMNNENWI ETT, hETaLE
BEROBRERZRYET, YLoF— - T4IILATIE, FUVTHEREBY A - TOv s ELTEDNST
O, ERFERT U ITEFERATHIENTAETT, ERFERT O ITOEBN-EEKEEEZEN L. TD
T ZHET OF-LCRBEREHET IVLELNHYFET,

Q E—F2FE Q IVNVRAVE

REICREMNTEIDLENHZIDIE. ToTDEFAFIv I - LUDHEBZDHIETT, Q A 0707 %X
B5ET4NADSEIZE=IONELFET (K 85 ~K 8.7 BR) , &Y Q DIFA. KELAADEE(C
FOTDANEFLITHEABEOBERMNEL ZAREENHY T, LBEM/NSLED Q TEMGEYKE
BE—O%ELHERHYET.Q LRBEDST A VDIEIFIL—T 54 VUTTRIFAERY FRA (S
S5 5ADT—CUNMET, TOHEEL 20dB LLE) . ChIEZERETZ Y ITERTELERETY .
ABADLARNLEFTTHL, AE/ —FOLARNLIZEFELTLESW, ZUoTHN@EERICHEDE. RE
B Q METT 56, HAIZEADIFEE L TWEL THEEBREENELEFT, L. ABL
NILDEMIZ LS EEFEDEILE LTEROAET,
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CCETORBAEO—INR - TAIILRITDODNWTEHBAL TEFE LN, BHROREBII/NA /AR, /N2 RN
AN RYD Y MZHBERATEET, — RIS, RIRARBIART O TDH Y b TERBE LT
BEWSEAHFINGT=H. Q TUNRAY MOY A V / HEHIEHIRL EDREFNAM /AR - T ILAIC
HEEEZFRA, ZEL. NMNRR T LBIE FUoT0hy v T7RBEHOEZIZ, T4 RIS
£BO—IR o2 EBEDIDIELISEFELTLESVW NV RNRR - Ta LR ENVREYDTI N (/
yF) T4ILAIE, EBLHHEFIT Q AE L MERLH IO, HEEZZITET,

ARTUOTORBBICEN T AILEAD Q ITHEZZ—RILTEELK 888 ITRLET,

A

dB

/|A@s)]

<« Q ACTUAL

V Q THEORETICAL

N
7
f
B 888:Q TU/N\VARAU K
1°°°pi % 316kQ
IN
O—AN TH -
15.8Q 1000pF ouT
AD847
(OP-90)

3
Q =10

H=1
FO = 10kHz

8.89: 1kHz ZEFIRZE/\> F/XX = T4 )LA

Q IUNVAAVIFREDHEELT,. Q=10 1> =1 @ 10kHz ZEIFE/\N> F/XR - T4 LA,
FOT4T - TNNARELTRELERAKT VT (AD847) ALY, SPICE a2 lL—LavERELE
¥, CORBREZR 8.89 ITRLET ., K 891 (A) ITFRTKLSIZ, AD847 M 10kHz TDA—T 2 I)L—
54l 70dB UETT,
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CDEFRIMED 20dB K Y+RIZKEL=H, T0IILRIER 890 ITRTKSICHKFAESYICEMELE
ES

ZZT. AD847 % OP-90 ICEEHZFT, OP-90 [IERE DC 7V 7LD THEENFIERIhTULE
¥, EE. 10kHz TOA—TUIL—T - 541 10dB RiETI (H 891 (B) M) ., ZDZ &I,
AD847 NETHIHFBEIZ OP-90 FYBNTWNWAZEEFEKRT AT TEDY FHA. ZhlX OP90 %2
STHEALRY—ATY,

F-K 890 IZTRENTWLAELSIZ, OP-90 OHEAMNS, HADREMAIREZ L. RLERBATAHIZL 2
LTWBZ EXHMYET,

GAIN
(dB)

FREQUENCY (kHz)
B 890: TQ IVNVRAVKM] DEE
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AD847 OP-90

100 +100° 140 ‘
N———— Vg=s15V
> 120 TA=25°C
80 +80° O

— w — RL=100kQ
[ + 15V SUPPLIES \ o o
T A 0
z 1kQ LOAD \ o 100 —
z 60 +60° w z o
2 = 5V SUPPLIES \ a < GAIN w
o 500Q LOAD \ - ;D_ 80 45 %
S 40 #4060 O i
o \ 2 o I
° < < 60 90 o
= \ = = w
w 20 |+200 W w 2
o

< o 40 135
o \ T o

0 o
0 20 180
-20 0
100 1k 10k 100k ™ 10M  100M 01 1 10 100 1k 10k 100k
FREQUENCY (Hz) FREQUENCY (Hz)

8.91: AD847 & OP-90 MAR—THEE
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8.8: &I

CCETHBALEBZICOVT, W OMEHIZRETLTHET,

FPUOFIALAYTOUT - T11L4

BIELT. NP TEFITATDTUOFIANTIUT - T4 LB EHBOHERICESVTERE L TH
TS TIT4T - T4LEE 4 2OARX (HLoFx— BERE. REEH. BRFKEFELEELER
(FDNR) ) TEFtLFET,

CDTAILEDERKRIEIUTDOESY TY,
D hy A TJEKEIE 8 kHz,
2) AEFEHOBEEILX 72dB, ChiF 12 Ev b - DXRTLIZHELETS,
3) T4 FRX MREIKEIE 50 kSPS,

4) BREEMBBEDNT VRAZRLRCTHEHIZNE—0—X - T4 LEZDIE
BEEERLFT,

BJ 8.92: 7 4 ILARBDRE
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NA—J—ZADIGERIE (K 8.14 #X 892 & LTEYE) 23T 5H&. BEIREL 625 (50KkHz/8 kHz)
2 LT, 5 ROTAIWEDRETHLZENOLMYFET,

CCT. NEZ—T7—AMexEtER (K 826) 2BWI DL, 5 RINF—T—R - T4 L DERILSNI-AB
FRDESIZHEY FT,

STAGE Fo a
1 1.000 1.618
2 1.000 0.618
3 1.000 -

RRAT—URFRMDIE (BiE) THAHH, o EFRFLEEA. N— KV 7ORKIEFALT LD
DERDEBYTHHERFRY FEA, —MRIZ. REOBEZRRICEREL. CZTHT22&512 2 ROE
DvavE o BEAED (Q BMEM) JHIRICRELEY, ChiZKY., RER/ — FZBEFIZT HEEE
HOHD Q DEVWEI L IVITKIE—F T EHLTEET EBERRKICERET S LNBLS 1 D
DFRIE. ART7TD/ A XEFEHHRT 52 ETT, Chld, BHICEBE/NAYLT - T4 L TER
THBBICHTEFYZFET,

Ny T - T4 LEDEETIH, EOANA VE—F D ADERERIRT 52 EITLET . [HER] DN
VYT TANEE —RICESREATIFDOEA ZRIHT 55 TILKIENTORET A, CZTRHER
TRGKEEDEEZERT HDT. BEROKIFIIITOELEA, HitR (BEBEH 2 O 313 R—TU%

BE) HD. COTALADERES-ELARDONET (B 893 BE) ,
IN 1.5451H 1.3820H 0.3090H out
O—W_’_W_’_W—O—O

—— 1.6844F = — 0.8944F § 1Q
N N N

8.93: EMLENt=/NvP T - T4 ILRITK DB

NEDEIX, 1 Q OIFT lradls DT AIILRIZHDZESICERIEEINFZEDTT, J4ILEFERy—
)G B0, ETDIVTI T4 TERERENDH Y b TEFEE 8 kHz (= 50265 rad/sec, =2m 8x103)
TEIYFET., Chid, —RICAERBRY—U25 - T794% (FSF) EEHlEhTWEST, 1 VE—4 2R
[ZDOWTHERT—Y U TTEHERLENHY FT,
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ZOFITIE, FENEELELT 1000Q #EIRLET, 1 VE—FVRERT—) 2558, —&IZA
VE—H VR A=Y D708 (2) EFIENDEFFEST. IXNTOEREA VEF I IDIEIC
REL, 2TOaAVTUHDEEZRELET,

Rr—1) T %DERIEE 894 DX IITHEYET,

IN 30.7mH 27.5mH 6.15mH

0.033pF 0.018pF

8.94: I\ T - T4 ILBIZKDIERK

BLoX—TI9T4T-T4)LETIE. K 849 DHRHARZAWVWET, HBIRIENAZRULEIZHD K S,
£tV a32m Cl ODEZEEISGERLET ., TOERER 895 ITRLET,

IN 2.49kQ 0.01yF 6.49kQ 0.01yF 2kQ 2kQ out
O—wW—¢ 1 AN — 1 AW AN O
0.01pF
2.49kQ 6.49kQ 1 (l—

> >
0.0062uF I 910pF I > j|>;

895 HLFx— - JoILBIZKDIER

BHADEE. ZEEVMEEEICHLILSICHBERADTHYET ., FEAEDTITAT - T40LE%
ELSEMESEBICIEH. A VE—F VAN EAD RSANE ARTUOTDNA T REGRIZESD DC D)
B—2 « RADREIZHEYET, ARTUTEZFE>TI AL EZHRET HIHEE. ChoDFEHhFELLE
FIEm-EINET,

LERDOHITIE BB I AN AIET I T4 TERE L TERINTVWET, ChE/NXYyPT RC 703 E
LTERLTHEELDELNERA, TO9T4THBEI DI VICTBHREARIBEAMVE—FVAMNEL K
BIETY, 7TV —2avIc&-2TUE BICAAYF R - v\ BREFERT % ADC AHEER
B HIGEICIEINAREERYET,

CDEAATDOAAFK, 97 TILE ADC LZFDHMEZE LD CMOS 24 TN /\—3 T—HRITY,
Ftf-. BEEBOANA VE—SF ARy T - wH 3 VDBRELLHENESIZLET,
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8.8: EREHHI

CDITAINEEZZERETERLE-LOER 896 IZRLET, ChlEX 852 OHEXEF > THRETL
FlLfze TOH—ARTIE. EEEY a3 IF/NNyPT RC BEETY,

out
MWV O
%0 ‘

§ 1.62kQ = 0.014F § 1.24kQ = 0.005uF 1

0.01pF

N

1.62kQ 806Q 1.24kQ 619Q
O—wv 1 E —W ] AWy :

0.03yF I lo_w,:

B 896: SERET 4 ILRIZL B

WEIZIELT, Ny T w923 0DRICATLavDNNy I 7ZEBMTARIENTEES, TNITE
U EBDREDEZELMNEONETN, HATTDO/ A XDEEFHRIZTEEHA, LD 2 EED D
AIEEHRD 1| D2ZFERT S EIZEY., REEFEREDELLDHRFVITAET,

X 897 ITRIIKELEH T4 IILZ(E. K 855 DHAEXEFF>-THFHLI-LDTYT, ZDHFEL. EnE
(FEREELY 1% BEBEIZHEDES CHHZRROTHY T,

10kQ 10kQ

O AV AV
. . | . |1
vy AV 1 vy I
10kQ 20kQ 0.01pF 20kQ 0.01pF
+— W

IN
8.45kQ
10kQ

10kQ ouT

AW
10kQ
10kQ 20kQ 0.01pF 20kQ O1pF
0.01pF
W\

38.3kQ

= Jpu—

10kQ
Bl 8.97: REEEH I 4 ILRIZK DR

DT ALEBERIE, AONHLUF—PEZEMELYISECOBRZEEALES. COEBEFERYT
5ONEENEDIE. BREENALL, BLONFA—FNMIIZHERAETHIRAICHY ET,
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8.8: EREHHI
CDT 4L ERERMIKEEAMEES (FDNR) TERLE-1D%EK 898 ITRLET,
C';‘ 3.09kQ 2.74kQ 619Q ?)UT
AN 2 AV 2 ANy

0.01pF —L 0-01|JIF—L

0.01pF ——
2kQ é 2k§é

., — + v

? 2kQ 2 20
3.4k 1.78kQ

1; 0.01pF l 0.01pF

B 8.98: FDNR [Z & B1&ERK

INY TS FDNR ADEBRFIETIE. D TILAVFE 1 F OBEICHDESICERIELET, XRIZ.
K YBEYHRE (ZODFBETIE 001 uF) ITHBEIICTTANEERT—) VT LET,

LREDETHOERTIE, BADEFHEETHEREEEZEALTVET, BROENERELRL D
ETANEDIEERENL T FLFETH. ELDEE, TOFEREIKHINTT, aVvE1—F %>
TINLDEEALAEDHERICEZDFZEEZTML. TNOAHFETEINESINEHIH IS EMNTE
FY9,

BEEFEATAICEDHELZHRT D YL UX—(CL3EHEHMELTRYEFEST . CD 3 &
a3 DITANEDFNFNDIGEEZR 899 ITRLET, CSTREHYLUYF— - TaILEZERY EIF
FLEA., TOMOERTERBKOBRENEONET,

B 8.100 Tl&, SIEEORHYITIZEEZRWEEZRLTVET, T4 LAGEORENGERKIZE
i<, AEHEIADLIMNZU T RLTWRIEITEELTLESL, ChIFENOEZEEBEIZDVTOH
BRIILIZ3DTY, BBROHFBREDEARMNLGELELIEET HICIE. ETOHROHBE LBRODEEPRE
BZEIEDELEIZOWT, REOHEZTSLENAHDYET,
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8.8: EREHHI

B 8.99: EADtEY L3 rDinE

8.100: {ZEENEINDERIZ KL 2 FE

ARTUTEFES=TIT4T - T4NWEDT TV r—2avDFE. T4 L2 HEERRICT 5=HIC
X. 2L DIFE. 7> TD DC BELNEEIZHYFET,
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8.8: EREHHI

ToIDA Tty FEERO—/R - T4 LS EEBL, BIBSNTEARGHAA Tty &L DAREMS
BRHYET, REGEOERASVEGERRT7 T 75— a3 v TR, ChoDERZERN /1 7 RER
LHAF Ty FEREERESEET.

T2, BULVEARHTHE, AR7UOTOEHEICOVWTEERCRFTILENHYET, 22T, AL
— - L—Fbr, TEIE. ZLTCH—TUI—T - FA BT RT7 O TOERICEEZLEENZR-LES, £
HER/NMRITIMZ 7=, A)L—+ L— FEIERTHD ELBITHMTRITNEGRY FE A,
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8.8: EREHHI

T4 EADEMR

ROPITIET 4N EZOERFIRICOVTRIELFT

BIZERBALI=& S, Z4IIAEBR/IIO—NR - TAOMEATZERELTEY.,. ThhoFDMDOAZEE
[CEBEFT, ChoDBITHERAT S TO M2 A T, 1 kHz, 3 1, 05dB OFTEL T T - T4)ILAT
T, FIEVIIEBRLEDIE, BELNTEBUNE S HARIEEY EXMNEINDTT, INFI—T—RT
XIFEAEDTE. COLSWIKRABIALDELA, B EHEBELEHRT S0, 3BT IL2EERL
F LT,

O—/\R - A R4 TOBOMAEIZR 830 MHKRODFELI=, ChDIFLUTDEBY TI,

STAGE a B Fo o
| 0.2683 0.8753 1.0688 0.5861
2 0.5366 0.6265

RIDAT—UIEBR T, RORT—VIFBEBTY, 2 DOEEBRDINTA—FIZ o ZFE>1FFL
CHWREBZLTWSZEITFELTLESWL, ZAID o & B IE s FETHOEDMETT, chnld
F7ILT) XLTHERTHETT, HEOD o [ 1/Q THY . WEMLE I AILE2DEFARKICHLELET
ES

TANERERRTDHEOICHLUOF—BREAVET ., 742 0DH%REZIE, B 8.67 (1Bx) DKt &
8.66 (HitH) MFXFARZFALET, CORBRFK 8.101 IZTTRLET,

0.1pF
5.08kQ 2.54kQ
N O—wW\—¢ —WW—e—() OUT
5.08kQ § -4
-1 O0.1pF
-+

8.101: A—/\R - FArAA4 T
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8.8: EREHHI

CCT. E92ar 8 IZTRLE—EDHEXZF ST, COTAILEFENAINR - T4 ILBIZEBRLE
T, THRERILTOLSIZHYET,

STAGE o B Fo o
| 0.3201 1.0443 0.9356 0.5861
2 1.8636 1.596

CZT. 1 DEBNMETY, FIELT T - T4 L2 ZRIIEHIT, 3dB EIRBORDH Y [TREFHEO
BHOYDERBMNBIAEINET., TDEH. NARRIZHLTIE, Fo 21 v FILEEIEE 3 dB HiEIED
Ltk (523> 4 DX 1) TEIBZRELAHY FT,

CZTH, 74N 2ER]IT =0T LoF—EBRZANET, 71 IIL2DEFETIZIE. 8.68 (iBxf)
DEREFTRER 8.66 (HiB) DFIHAXZEZFALEFT., COREEER 8.102 [TTRLET,

0.01yF

vo—|

4.99kQ 0.01uF
ANV * I I ® O ouT

0.01pF —/— §
9.97kQ

z N

58kQ2 §

N

8.102: /\NA INAADZ

O—/XR = TAREATENANRRADEBRDEEZR 8.103 ITRLET., Chioh 1 kHz DAY bF
TREBEHREDDICRIFTHASAZEITSEELTLES W, IREFEMN 1kHz THY . 3dB RA4 > FTlELE
W EDRFIED T T - T4 FDEETHSAZEIZEFELTLESLY,
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B 8.103: O—/XRENANADILE

SEFZ. O—/XR - TARFAL TENVENRR - T LRICE#BLET, THICIK,. 923> 85 TR
LE-—E0HERX#FEALET, 7O RIS T - J4LEADEFNTNOBEBRFIZERLET, Lizh»o
T. 3 BOTOMATE2LTHMTEE,. 648 3 2DER) ZEODESI12HEYET, E5(2. s FTEDE
sl 6 AoEorELFET,

EMFIEO—EE LT, EMED T4 IILAD 3dB HEHIEZHRELEFT . CcDIHFE. COFEIEZE 500 Hz
[CERELET ., THERIUTOLSIZHY FT,

STAGE Fo Q Ao
1 804.5 7.63 3.49
1243 7.63 3.49

3 1000 3.73 1

RN 2 DDRT—OWRT AV EREBEETLIDE. TNOOQOFDERERBTIEI T 4 IIL2EEROFINE R
(23t L TIRENBET 506 TY, EME Q (FHIEE 20 UT) HOT., ZEFBERERTEIRT S
CEIZRYET, TIT, 74030V a3 VDEREHZK 872 #RWE LT,
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8.8: EREHHI

T4 L2 DEIBRER 8.104 12, 742 DIEEEK 8.105 IZRLET,

ouT

0.01pF —

IN  43.2kQ

1.33kQ

8.104: /N2 RKISAAD LA

8.105: /A2 K/XR = T4 LA DIBE

COHEAEL. PLERRITH L THMTH S EITFE L TLES W, =, 800 Hz DFEMEFHIDE K
HOBAIA 250 Hz (EMixtHR) TEHYEFEA, TORDOYERZMICERHTYT. 2FY., FLVRIE
D2 D2OEEDERY (FL 8LV F) [TOVWTROBEARYILEET,

= 8-96
REIZ, COO—/XR - TOMEATENKRYD I b T NUNRIZE#BRLET, ZhiIZE, £V 23

V85 O—EDNHEREFERALET, COBEEL. TAMIAT - TAILEDENTIDIBEBX K]
LES, LEAST. 3 BOTAMEATE2EBRITHE, 6 18 G 2DBX) ER/FDOESICHYET,
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N RNRZADBEDESIZ, EMRFIEBO—EE LT, EREDT4IILEZD 3dB FHEHIEEZHRELEFT, =
NiEEL. COFEIEE S00Hz (THRELFET, EMRBEREIUTOLSIZHYFET,

STAGE Fo Q Foz
1 763.7 6.54 1000
1309 6.54 1000
3 1000 1.07 1000

3DDT—RAD/ VF - T4IWEABRBEIZHEDZEITEELTLEEW, £/ 9vF (Fo=Fz, 923
V3) . B=NRRJYF (Fo< Fz. 2232 1) . ZFLTNANR -/ 9F (Fo>Fz. 223> 2)
NHYET, /VFD 3 DDA TDETHBERE=H, N 28— /) v FEFE->TIAILFEER
LETH 877 2#Fo>TIANAEHRHLETFAM B KL & K2 ZEYHZAT 1 ICHRELET,
T4 L2 DOEBRER 8.106 IZTRLET,

1.58kQ 9310
— W\
IN  10kQ  10kQ 0.01pF 10kQ  10kQ
O—r+—wW AW

10kQ  10kQ

O out

B 8.106: /N> K1)y bADEH
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8.8: EREHHI

CDIT4IILEDEEFHR 8.107 £ 8.108 () ITRLET, CcDIFEL . FIOEREIZx L THRIAT,
BRSO AT THASZEITFBLTLESLY,

B 8.107: /A KT ) FOIGE

B 8.108: /A K1) xH FDIGE (GEH)
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8.8: EREHHI

CD HE®BR 7113

COEREHIMFEDEERIZIT=E2DT, TORILERICERT S EREDHNE DA avnN—42%R L
TWEY, (BFEH 26 1) ,

BEMIZAILIIE DA aVN—3DOHEAITRELEEINETT, ThlE. ZOEHRIZELILHST, D/A O
UIN—ADHANEDTF AT EETIEHLEGEHRLERATY TRETHEINLTT, COAN\—2 (L8
BHAEBEEEHAL. ROV U TIULAEDIZLIETHRELET. DT IL20OEKEIE. SRKEEES
EFMYBRWTEREBONZTDHIETT, CODEH, COTAILNZIEEBIETAILE EFEFNREZEN
HYUET, T, THRBEOIANVTRAERETIRENELRZLET . A—T A AERDOEE] L LT,
3R EILEAB T A NIEBRER I NLFELTERALET., Nyt 702 %FEHAT 5BHITIR
ROGUMEREZHEIONGTY, ChiTLY., ZHEOELD b— U OMBERERDOIENATEET, CD
D TRATI OREL LT, RIBFEEZOMD I TO TR IFERLIEHY FEA, DA O
UIN—AB|Z 48KSPS DT —R A R—LD 8x A—N-HoTY TRV ERET HE. TA)T
AH 364kHz (8x48k-20k) ICBNFET, 41 42— RL—ay - JAERICERTETOHIL - T4
VAL, 20kHz ~ 364 kHz DRBEBERELFET, FEHDInE 30kHz EIRET D L. FF 12 1§ (364
= 30) OREHMLICHYET, EBFETO I IILEA0OO0—)LA 7ZRKR/NMRICINZ 5=, HEODIHE L
T 20 kHz TlE% < 30kHz ZFEALFET, EF. COKIB TV FEHRTATHICIE. PILEVY -
T4V ZREHE L TEBFHTOO—IILA TEZMHELET, K 820 hofETDHE. 3 RRNyE)L -7
14ILAIE 12xFo DEEET 55dB BEDRBELMEZAFEA. Ch(EFHN 9 EY MEETLAMAHY FE
Ao

T4 % 7T RELTEREL, v FILIEBE 005° OBEAMHEE LTEHRIATHIEIZLY ., RESE
DFEEZ 12xFo DRRBIZENTH 120dB T TEKXRIELIENTEEFT, CnIFHFTSH 20 Ev
ke ORFAISEVEDTT,

DT 4I)LAIL FDNR 24 JTHRIHLET, CDF A TXEEAIZRODFELz, COBRERRLI-E
Hik. ROHFBREDEZENNSNI L E, ARTFUTHEEDEESRETELGLL ¥y b - 7—AIC
HHENWSEEIZHY FET,

BRODRTY TENY T - TALIATERDITE2ETT, Chik. D41V TLRDEBEZIZHIRE
FFEOTITWVWET, ST, K 8109A [TRIEERMAFELONET, RIZ. s FETOEBREZITVOET,
hIZ&Y., K 8.109B [TRIEBNEONFET, COTA IR FEREA | Hz, 1 VE—F R - LA
I 1Q ICRE—) TSN TWET, THEINE=T L2 0 D #EiElX, YIEMICEIEETEEY GIC 8
ETBEMZIET, RIZ. T4 EREKHE G0kHz) LA VE—F VR (EYHZT 1kQ Z&R) T
FERELET, ChITkY., BRERT7—1 DT &E (FS) X 1.884 x10° (=21 (3 x10%) ) IZH Y FE
Fo RIS, AVTUOHITEYHAT 1nF DEFZERLET, ChITkY. 5305 (= (Con/Cnew) /FSF)
DA VE—SF VR - RT—1)VTFRHE (2) BFohFET,
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IN 1.4988 0.8422 0.6441 0.1911 ouTt
Om Y Y Y Y'Y Y'Y O
= = = 1
1.0071 0.7421 0.4791 §
"% N N N

B 8.109A: CD BRI 1ILE (v PT-TJOkrE247)

IN  1.4988 0.8422 0.6441 0.1911 out
O—WW\ AN AV AV O
—1.0071 T 07421 T 0.4791 =/ 1

B 8.109B: CD FAE#EH 74 /L32 (s EFETOZEH)

IN 1.4988 0.8422 0.6441 0.1911  OUT
O O

17

1
= 1 =1
0.7421 0.4791

I T ]
B 8.109C: CD FHBEER 7 1 /L3 (EHR{LEhi- FDNR)

=y

IN  13kQ[21kQ 4.87k161.9kQ 4.42k0)||15.8kQ 1.24kQ||5.90kQ OUT

5 o
5.36kQ H AD712 5.36k0 T AD712  5:36kQ T AD712

5.36kQ 5.36kQ 5.36kQ T
1nF
— 1nF — 1nF = 1nF

AD712
5.36kQ2|[15.8kQ 3.16kQ||13.7kQ

AD712 AD712
5.62kQ||137kQ

L]
i)

=— 1nF 1nF — 1nF
L L & -
74

B 8.109D: CD ABHER 7 1 L3 (& L)
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RIZ, EBIEIC Z OEZEITET, ChickY., 1Q TERIESN-EOEIE 5305kQ DEICHEY E
T, KM UPT LT SH=8, 536 kQ DIEEBEFFEALEFT., ChbhoFEET S E. hy b 7BRBIE
29.693kHz IZEDHYFET, hy b TEBEHOZOHITN LS T FMIHFRTEET

RIZ, BEBRT—) 0 BBEHFLOVHRLEEBTHMNEL, COEZFE->TERY DERFIFEERIEEL
F9, FETDRNEZE 8.109 ITRLFET, REMLZEEKRZR 8.109D [TRLFET,

CDI74ILE2DMEREEEZR 8.110 (A ~ D) IZ7RLET,

AUDIO PRECISION hz3 2-CHAN(dBr) & LEVEL(dBr) vs GENFRQ(Hz) ©3 APR 97 13:25:19

AUDIO PRECISION BANDPASS(dBr) & BANDPASS(dBr) vs GENAMP(ABFS)

8.136

0.0 Ap 8.0
weren \\ ~20.00
P, \ ~40.00
-.5000 \ -60.00
. 6000 |-
- o0 -80.00
~.B8000
-100.0
9000 |- ‘
1.000 A A4 A i -120.0 WA
20 100 1k 10k 30k -128 -100 -80.9 -60.0 -40.0 -20.8 8.8
(A) FREQUENCY RESPONSE (B) LINEARITY
[AUDID PRECISION D-A-CCIF AMP1(dBU) & AMP2(dBV) vs FREQ(Hz) 03 APR 97 14:04:18 AUDIO PRECISION D-A-THD THD+N(dB) vs GENFRQ(Hz) 03 APR 97 14:00:42
0.0 = 6.0 B1)
-10.00
-20.08
-20.00
-40.00 K
40,00 |-
£0.00 -50.00
-66.00
86.00 s
-100.0 e i '
MWMMW AN AM A Lane — I
-120.0 _100.0 AT L LAl
9.0 2.00k 4.00k 6.00k 8.00k 10.0k 12.0k 14.0k 16.0k 1B.0k 20.0k 22.0k 24.0k 20 100 1k 10k 30k
(C) SIGNAL TO NOISE RATIO (D) THD +N
8.110: CD A7 1 JL2 D1EEE



QA=Y - Y7 - THALY 7Fay 244
8.8: EREHHI

FORLBETRGRBER T L5

REEH T A ILZDBAWGRRED | DIF. NFA—42 (5142, Dy bATRARE. LU Q) M
SICEABAIRRE CETY, CORMZERALT, ChoDNSA—2ZHI#HTEENTEFT,

FLHIZ, SODTALNFITHLLFEMAET, Q ZRODHIBEIHNES (B 8.84 D R6 & R7) & REsHE
BICEZFET . COFHLWWITAIILZDEIRRZR 8.111 ITRLET, RIZ, #in RI.R2,R3. R4 (X 8.111)
# CMOS F&E DAC IZEZ#ZF T, RS & DAC ABOREBENE L TEREINBZLITTFELTL
f2EL, COEBRER 8.112 ITRLET,

IN R1 R5
O MWV Wy
) LP OUT
0O
AD825
BP OUT
AV O

8.111: TR LI-IREEZEH T 1 /LA

AD7528 (£ 8 Evw FDTa7JL MDAC T. AD825 [FE&E FET ANWARTUTITE, ChioDEG%E
FRTEHIEIZEY . BR#MER 550Hz ~# 150kHz OEHBETEILSHELIEMNTEET (K 8.113),
Q [F#9 05 ~ 125 L EDEE (K 8.114) T. EEDZ7 A I 0dB ~ -48dB (& 8.115) DEHEATE
ILSEDHIENTEET,

INT A—B ZHHT HFRD DAC DEMEE, DAC NEROEMERZLEILSEDEEZADSERL K CHE
fACEFEY, COBRERDELSIZHYETS,

= 8-97

ZhITkY. AD7528 DIEMIFEEL, 11kQ ~ 28MQ DEETLEILLET,
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Oo— R1 R2
A O Lpout
ol =— v R3
D_ACA i Feer O HP OUT
O— ©s
O— WR AD7528 'ouT
3 >
T AD825
O—I AD825
o |
R5 R6
N\ C2
© ] | 1kQ 4{ }_<
DACA DACA VIN RRer
DO - D7 = =
O— baca —{WR  AD7528 lour —WR AD7528 lour
_ AD7528 lout
O—c¢
O WR ViN RRer Do ... D7 AD825
FREQUENCY CONTROL
O BPOUT
B 8.112: TR ILFIHDIRELERT 1 ILE

8.113: DAC #lIfH7 — FIZxt ¥ 2 ER#IGE
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8.114: DAC #HlH7— FIZxd 5 Q DZEik

8.115: DAC #lfHI7— FIZxd 5454 > DE(E
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COEFD 1 DOHEKIE. BEEN DAC DT F—EBRDEITKEFET HEVNIETT., COEED/N
SA—=R(FHIHENTUOWEE A, DAC (&, EHROEMETIIHAKIEBRIEDOLZHET 5L S IHESIA
TWFET, AD7528 DIHFE. KFRMEIE 11kQ. &H/MEX 8kQ. ZRKIEIEX 15kQ [CHRESNTVWET,
OMBIXERICEELERTEMASZETRYRKRITETH., 2 BOARTUTEEMTE2BHELAHY FT
(B 8.116) » CDIHFE. EMERDIEIE DAC DERTELKEEEBRTHRESINET, 2 EOES S
NHBEIDT, BMLIEARTUTICEKBRETF Y o2ILENFET,

o——

O—1pbaca VIN Rger
O——1cs
O—WR  AD7528-4 lout A

CONTROL
BUS AD825

Do .- D7

o

8.116: MELE-T AR IAEENSS

HWETDE. CORE DAC B7FOVRERZTESHRASCENTEFT, COBE. HEITHRGHN
BT UVRIESTRELLTFAITESTIAONEY, £z, MDAC ODRDHYIZTORIL - RT3 4
—REFESICELBHETY . COEWE, MDAC AEMBERZEMELLIDITH LT, RTFooart—
ATREEDEZRKIZTSHETY,
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FHRRICE TS5 —RMEHEELE LT, ERAE~NODTFEAHYET ., COFEOELERD 1 DIFEN
WHBYFET, ChEEA VE—FVARBTHICEETT, O/ A XD 1| 2ORRIFIT SV
F-lb—TT9, 1 DOERARELGHMRFELLT,. /vF - T1IL2EHE>T 60Hz A EMYBKREE
Yo cNFE—FEBICEDFHLEDOT, Y42 T BARZEZEALET,

RADBFEREBLER/IND/ YFBHARHOLNDEDT, HED Q #HRKNICTIVLELAHYET, DFVY. &
RKEDEREEZMNTAIEIZHYET (RS 2HKR. R4 25EHK) . BERKHEODSA VE—F U ANKEL

=8, FET AAFRFTUTE#RVNET,

878 EHEOTIAINBZERFHLET, T4 L DORIKRHZER 8.117 2, ZOWEER 8.118 [TRLZF

ER
IN 26.5kQ 26.5kQ
C} — N—"—" \N—o +
0.20F —— AD712
¢
13.5kQ §
0.1puF 0.1puF

B 8.117:60Hz WAV T /wF - T4JLA
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8.118:60Hz / v F = Z4ILADHE
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