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Z 3 :John Ardizzoni; Analog Devices

1. [FCHIC

ARL—2a3FI)-ToF(OP 7o) E, BREHOWIEFHEBOEBRTHELONTLES. OP 7UT(E, $5
Bk, SE<OEBOMEHEUMTRMEERIDISHLDOTT. CORBAME3IHFT/NAARIE, SAELEEDD
THMNDEHABRLGLISICRAFTA, CNALHATIESY, RLTEMLELDOTEHYFERA. SHITHL
WZ&lE, BIDT7T)/r—2avIZ#iLlz OP 7V TJ:EIRTHILETY. &l OP 7o TE2EDLSITT NI,
MEEELHD OP 7o TDHEMD, EHDINFGA—EFEELDDBRAIENTELTLLIN.

OP7UT7MEIRIE, BHEEARIEITHIOELTNVET. EEESRELEL, AIZFHITROTNIDONELSM-T
WET. ERGEN, BREES,, NATUYED, BEFEL, NEEL, FT a0 PERIEFHEN, B
FL—5—%FE5|ITEZHLDD, SHROREEERDED, ThELF—Toh—m 72 ZOKSIZ, LKETY
JANZYTTEET. OP TUTDERDIFEED, RILEIBEZFELTIIHEIENTEET. LHALEEEIFS
EFTBANIE, Pa—IL—LICASEAT, AZROTVWIONBAETHIDIZHLT, OP 7UTEEIFZS5ET S
A&, BRIEAZEROTVDOL, FIEBRDTIVT—23V ITRIBBENIDONT, HEYBAETIEIHYE
HA.
2. BYEINSA—ATOP PUTERYVAHBREKT S

R, (FEAED OP TUTIE, FIADEMGEREBERHLZ, ETHHMET 2o — ARSI TVET.
LOLIBEICE->TIE, BHRNAZTETCHSLIZHREYMNRERA. OP 7o TDEHRELTIE, 30~60 D4
EHERITEEAA, 30 LLEDERDNSGA—FNRELTT =2 —MIBEBHINTWET. RLIZOPTUTDOT
—AV—MIROoNBRERME/TA—ETT.
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TlE, TEDQNTA—INRIEFEN IZHMBICIE, ESLH0WTLLID. BEMBEELLTIE, $57T)r—23
VITESDTRBIZEELGNTGA—AE, MWV A~TETY. TEZDMA~TEDNFA—RIEERITLLIDN. £
NEI—FOT7T)r—2avIT&-TEGYET. TOT7T)7r—2avIIHm#EE OP 7o T #KYALICIE, £iE
DEIBEEESNESEFIETEG S, —EDEMEITHETHERELGYFET. BFFICEBOLOMEFES
T{ELCGDTY.

OP 7UTERVAHRRT DHEEVONEZTHELLY. T LED, HICEHTIERDSHDLLDH
EZESZHT, RRERYALIENTELDTY. [BEMZEEATIMN?2ENGVERTLESIN ? 1. K5
TEZDT7T)r—3arTlE, D7a<E$ 100MHz D —3dB #1iEEEHF D OP 7o W ETY. EFRIZAETIL,
(BREOP7UFIZHLT) HHIEMN S0MHZ B2 5 OP 7o JIEIEE OP 7o T 1ERBEINET. LLVShIT
T, BR 12D/ A2%BERATET, REOKYRAAFENR DN >-0ITTY. DFYIFEHIBITT. 35—
DEELGRRBERYRALFEIL, BERNOEZSHILTT. VATLOERERIF—RICEEEETHY, BiR
ERRICHELEENDFINEFHERYAAIAT, B TIBLENHYFET. ELICANNATRER, RIL—L—
b, ADFTEYNEE Vos)BELTAINANFGA—RELTEATNIL, EFRTREZRYADIENTEET.
BIRFME D KRG OP 7o TDYAMI, TNLD T AEBERLTHIZEE, ChER—FREIDLSICEZTH
niE B2 0L55TOvRBoNET.
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BYRAHTLINAERRITNFTWNFIE, EALTIT)r—2avITHNTH, ZTTHATEEL OP 7o J##K YA
LIENTEFY. CCTR, BEEGNFA—RELTHEE, X)L—L—k, BREE, ANWNAFTRER, ANF
TEybBEELFFERALELED, ForLBIOFHTHARETY. R IXTTIr—2avITeoTIE, IR, 1\
—O-HAX, HEBENMDRLEELGHEEILHYET. ATEAMFEVFERA. 7TV r—avithbhbhsd, (D1
WAEBERT 1L, 2LEICTIZVIDREMEDTYT. §TIEZLD OP 7o TDA—D—H, IXTAN) VI
RT—TIVICKY, LIV 2B REICEATESDFREZRBLTVWET. EELLRIERD/N\TA—FZEH
ETBETT, 7IVr—LavtBY AR RERVADIENTEFT. K3 &, 7405 - TN(EXDHI1TH
AMZHDB, INTAN)VIBRBET—TILO—HITT.

All Op Amps

Resus:314  Ciroud . Bonawidtn S Rate por backage ¥SPNMIN VSpenMax jooyiccs Guaines 499
ADA4895-2 - 233MHz S00VIps 28py 11pA 2 v 10V o - o2
ADA4001-2 10.3MHz 25Vips 500pY 20pA 2 10V 36Y §1.09 - §1.43
ADASDBY-2 12.3MHz 2 BYips 100pY 140nA 2 kL oy $2.85 - §3.49
-1 2.5MHz 1.5Vips 500nY 4508 1 4.8 amy §1.28 - §1.56
-2 230MHz 1200ips 28pY 11nA 2 v 10y $3.1 - §3.86
ADAADIE-2 501KHz 250miips 35pY 10n4 2 v 30y $1.87 - §2.29
ADAABOE-2 - 230MHz 1200ips 28pY 11pA 2 v 10y $3.21 - §3.86
ADAABIT-1 = 230MHz 120Wips 28pv 11pA 1 3V 1oy $1.89 - §2.27
ADBEBST YES 200KHz T0m¥ius 350py SpA 2 2.7V 18v $0.95 - §1.15
ADAAS28-1 - AhHz S00mWips 300nY S0pA 1 2.2V 5.5V $1.15 - $1.47
ADAAB3T-1 - - - - - - - $3.47 - $3.78
ADA4B00 - 400MHz 415Vips 30my 1pA 1 4y 17V 0.3 - $0.56
ADA4891-3 " 220MHz 170Vips 2.5my 2pA 3 2.7V 5.5V $0.89 - $1.05
ADA4891-4 - 220MHz 170Wips 2.5mYy 2pA 4 2.7V 5.5V $1.09 - §$1.28
ADAADDZ-4 o 1.4mHz 400m\ips 200py 50n& 4 2.7 el $25 3 §3.29
ADA4BI1-1 a 240MHz 170Wius 2.5my 2pA 1 2.7 5.5V §0.49 & §0.58
ADAABI1-2 = 220MHz 170Wius 2.8my 2pA 2 2.7 5.5V $0.69 5 §0.81
ADBE24 = 560KHz 480myius 10pY 45pA 4 4y 36V $3.56 = §4.68
ADASBI1-4 - 3.6MHz 1.3ips 500pY S00fA 4 2.7V 34 $0.9 5 $1.42
ADALB9E-2 - B5MHz 55\ips 20pY 100nA 2 av 33y $3.21 = $3.86
ADB432 = 200MHz 170Vips 1my = 2 4.5V 5.5V $1.29 5 $1.6
ADBS505 = 95Hz 13mvius 500py 1pA 1 1.8V 5 $0.59 = $0.83
ADA4D51-1 S 125KHz BOmMYIus 2 20pA 1 1.8V 5.5V $0.93 S $1.36
ADA4BI2-4 = 3.6MHz 1.3Vs 500y S00fA 4 2.7V 5 $0.85 = $1.12
AD8622 YES 560KHz 480mvips 10pv 45pA 2 s 30w $1.96 = $2.57
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3. ADOITF I -F—2(TOvIE) IS OP PUTEBIRT S

OP 7UTJ%EERTHES 1 DOAEIE, BOLTFIL-Fr—2 (TOVIR) OEH LIS, BELE OP 7o
TOWREZANSIETY. [DAVRIVUN(AR) L, V=720 FI-avT42a3=07 ), TRSA4/N(HH) 1&W
3, EDDEAICEBEIAvIERTT, BRRIELIZS T FIL-Fz—2%E 4 ITRLET. ZITRE7FHRS-FA
AEXNRBLTWDELEE OP 7O TH G H CERR AL ELRINTOET.

Front End Linear Signal Conditioning Driver
Pre-amp / LNA Cable / Line

7o HFAY

e

Le—ihtol-—ile

FETA0
ERRHA
EHARE

O—+ S
BE

4 BET7UOTOUTFIL-F—OHEKRIOVIE

TJAOVRIVR (AN RN EEZEZDEEICEELGRAVMNE, TOEBRIPILELZDIEERTVT (DFY
>50MHz @ ADA4857-1)h, 1K/ 4 X (ADA4896/7)H, L—IL to L—ILAADRBED, BERAALZITTEN
MINIEL—IL to L—ILAAITBTOETHA, ANBERHEICEROERL—ILITEAFEA), EBITEE
MOVTILIURD, ARNAVE—F O RIEEVDOMELDN(EANAVE—FVADIGE, — &I CMOS %1z
(& FET AND&ES7%, ELHTEVDANNATREREHED OP 7UITWIFENEY), HiEE EREE, ER
B, 1\ = YA XBEDTRTHEED, LELVSHETT,

V=TT FN-arT42aZ 0 JRIZOVNTE, ABPEFRLEMZERATEFY. EELRBEEHF
SUTIWIVRBDN, FAFIVY LD (DFEVESIRE) [XESH,, BAEHEXESH,, HEBHEIEED, £
LTEDGELHERERN—L— N EELGEEITGYET.



FSA/N(H D) BERETHEEE, TUTHEBT 20 F[H,, AFEUTIIVR(BEEFE-TFEML) »
EiED, HARBKREGESRBEZVLELTEIN(EERE OP 7UTEIEFL—IL to L—LABENMLAEE
R), REGHNEBREMRBTIVENH DD, EWLVoREEZXFT. 7TV r—2avIZE&of= 0P 7o TEER
FHEZITE, BITTNoDRAVNEZERTILENHYET.

Ty - T4 XTIK, BROTT ) r—avIlmiils OP 7o 7%, BRIGERTESLSIICLTLET.
FITRLEAFEROBRRT—TILEFERALT, SEIFLHNTA—RTIINAEENT, 7TV r—avIxiBEii
OP 7UT7HRYALTENTEEY. BRTUTHRHLERET U THGEDOLELLLBEL TS, 70 R—D
D OP 7T w23 -AAREHYET. 2D 2 DOEREICH FTONA TS, BT /NI RQFHMLFERE
RAWT, ERFEITIEFIELRTUOTERIRLIZY, LELIZYTHIENTEET. COELYI I -HARIZE, SF
SFELGVTFN-FI—o XDV TFIL-FI—UTOWRTUTDOIVARMEFATVES. COELYYay -
1 FI%, www.analog.com/opampselectionguide M40 O—RTEEY. iz, HIRIMELTIOP 77 L
D - AARI(BRERLAELTEYET. BI5ITELYYay-HA4FERLET.
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4. BEEROERKERRIEERL AT IRKY]

OP 7UJ%#EIRTHI5E, MEDFEED OP 7UTE#HEAFTESS, BRITESTELNHYET. k&t
B/ A—HITEsT—BRELGILE, BROBMEFHEZTLCEBLTHELILETT. ThIATHALLTLN
(£, SSTHRALEY—ILOTI=VIEELGERATEET.

OP 7UJ%ERLT, BAROFMZE®RZ, BBRRICHARAATLEIE, BBRHRFEHISEL-HODORED
ATYTELT, TBRLAT IR IAMEEICG->TEET. HICERERFEESEKREBR TR, ERSAZIELL
BESEDDIZ, BERLATIMIFEREICERGERTHAITUM M DOLT, BYIEEENM LD TIVENIEN
HUET. EARITEREINRBELSLLTH, BERLATIIAEERTHo1=Y, FSATH YT IIE, ERILH
YEEA. ERLAT7INIEOEWREBLT, MEDOEZHRA, MBISIEZILOILITEST, HREHFHES
DIZBMESEDHIENTEET.

5. ERBEICETESE 2L DIFEHE

BNERLATOMNE, BN-RERAGHEEYET. BEREZERTDIERICIE, MODFEZILSEREFIC,
KoMEREHLT, EROPTIVIERLEERNSESOIO—F+RITREFL TS, BREICIZTESET
ZLDBEWMEELHLET.

BE, WELSREEES, HEEH HBRBEDEM ENLSLBEDERZARRICEHE I NIEEINDT
L&D, ZCT, HYTEYDRIBRREZEBN-ZEIRRICEZSEVNELKONTBNLET. EFKRE, oDV
TRIyO—28 TR AEMEER, N\2—VERBRR TOERZLETYTICETHERESEMA TIZEL.
Ftz, T EROBREICRETRERREREL TS, 3512, AEICEHTH1ER, BRTEHROEEH,
BREICET B1ER, (VE—F U RERET S/88—, FEHE, RROBFELGEMESRRA, 4. (FEIKLT
LHYFT)GELEZTAATESL. BN-EIREOHIFR 6 ZS5RLTIZEL.



+5V [}

Flaca this cap right at pin 14 to digital g md Byrt 8 g
DAuF ca this cap right at pin o digital grou wt Cd and ©F on
,.'-ﬂ"/ back of board
right under the ™
Rﬁ pewer 5 |||i|'-' &)
M
=t 40 MHz W o Must ba night at
- Ca 21" op amg supply
. T _—‘-—,__\_x F ___.-/ ping
( Run 40MHz tracas on battam ™, '_____.-"
of the board ensura signal —
“~_brace s the same e g#_,--’ o rf_l,..-“’f
:D——' 40 MHz
21!3
OSC Out RT

§R1
1K

+54

H\M\-‘:ﬂu:;l ba right at

op amp supply
pins

Sea crilical componant placament
ff"';f drawwing for kocation

FREQUENCY ADJUS
1.0 C2=C3, usa these 2 capactons o adjust the -3d48 IS

3 Y
D1 Lingar H&gulatu;_____,_..- - )
Darahrl Table o v
TEW | Fer 025 g Femas [ Aermer ] Y o ADPEET 45
T 13 = g +C12 W
7 = ‘II'.IuF —|— T T —|—1I31JF
B = Case Case
B Tr size L C11 15|z19
T 1210 um = 0.1uF 210
¥ L2} [nled uF Linear Regulator — 5y
B ¥ 1NS148
S us + O 5y
at L LT
u 10uF
ry

Cage Case size

slze o 1210

1210 ci4 — C15

M1uF 0. 1uF

NOTES:

1.0 All resistors and capacitors are 0603 casa size unless notad otherwise. BOARD STACK UP

2.0 All Rasistors in ohms unless noled olharwisa.

3.0 All capacitors in pF unless noted otherwise. Analog E-Er:'?;n: 11

4.0 Run analog tracas on Signal 1 layer, run digital traces on Signal 2 layer ’ P

5.0 Remove ground plane on all layers under the mounting pins of U2 o Ta*fé“ans 006"

6.0 U1 SOIC-14, U2 SOT-23-6, U3, SOIC-8, U4 SOIC-8 Analig Ground 2 ' J,
Signal 2

6 lMEnhf=EERE10—F

6. ERGHMMOEBELERL (T ILDETR

BATTIERDT—FT—IRFETHHENERE, 77 —IREFELELERTIRMET DL
DTS, BMBEDEHIF LAV TSN, ERLAT7 I IREORADOKRTIE, HLELABEROERES
FEDNRLEETY. JYSLDEHRET7T T —IREFHELFITIRML, 7—r7—0 CAD HREtDTRERE
AFEBELT, MEOEDYEVNEROTWTE, TRISHELTENT I NERT— T —VERBETEET.

T—rT7—OHREFEITIETRTHIRBRELTIE, AHADMEEZARLIZTIMEIRORRER, TV NERDEE
B ERDEH, BY, BRI/ FFAT / TOZIL/RF OEEETBELVERBOHEM), &E
[CRNHEFRNGES EENRZEERETHINUE, NANAAMKOERGTERER, EEG/\F—VER, 1
VE—RURERTET SRR, BRRE—HIELH/\I—, BRYAX EVSEIIERET REGAEIEHIR



E)NE—y, BEWMTRSITRET RE GEESEHIRE) AR, (BETERE)EHRSEINERE, TR
DEEEEFHBEICKET HHRICETIERGEAHYET. XUDRBETERICLATIMNERELTEIT
(E, ARMEFHLERFTE, REMIZE, FBEHHIIEHETREETEET.

7TV NEROFEER

FLEEREF, XFRYTIMEREICHFLELS:, RRIEICEZEERIFIENEBDOLTY. FEERIC
(&, IC Ny — D) —FOBIRIZRULNVNE—UIZEB AT DRIV RR0, INRETSIURE, YR EBRE (R
B, /1NyRENE—VRINRE, ETEDHERZEERNBAONET. TDIEMNEH, ZLDERANFELE
ER

SREREETIE, bYW EFEERTRROBFIERERICEZENHET. LEICFX0.2~03pFRRENTLERE
T, SRGEENELHIENHYET. B 7 DERREROERRRZR THELLS. RIZELEET, 2
ToHRALEVRENTEERVERL-ABEEZR 8 TRTHELLS.
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3THACE
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8 FEEREERIANETEEOP 7V REIKEK

RERMGEBIZZEFTHET. OP TUTDREA AIHFIZ 1pF OFHEFERENMHLZ1HT, BRKEET
#20BDE—F U TAELDHIEAHYFET (K9). REANITEWNT, RETSIIURE, FUTEERETH/IUF
EDETELDFHBEN, OP FUTDANBEITDHEHILICKY, HERBMETL, E—FJOFRRE
EANELCHREENHYET .

10
1pF -..\7/\
8
/
. N\
OpF

GAIN (dB)

1 3 10 30 100 300
FREQUENCY (MHz)

9. FEREICL-TEMLIE—F2Y



ML ABEEROREBEEZRDITHTLEICE, WO DEARWEAREFRTNIE, COBNLESR
DREZFRFELAHENTEEFT. K 1 (ZHMELAE-EREOBREEFZROLSILARTT (K 10 S HR).
kA
C=——pF (1)
11.3d
CZTCIXBRE, AXFR(DOFYERE/RYRD/AE—2) DEFE (cm?), k (FERMBEOLEER d (X2 DD
RS D EEEE (cm) TT.

Ne—2/INVJFRE

- - _\_\-\_\-\-\-H-

\II DEISABLE

K=tEEAE=R
A=mE#E (Bfii:cm’)
d=2DDFHEIROEMNE (Efii:cm)

10. &%

o}
il

FDEIDBFEEFRELTEEIREZLELT, 1NI—2EDAVEF IRV ANRHYET. ThIEBIHIZRLWN
B—UBRRIZESTELET. K 2 (J/8—VEBDAV T IRV RAEZRDZAKTT. IFADE nH DAUEH%
VATEH, EEDBEILEIZ, UoFXT0F—N—2a— ERESETLEVET.

Inductance = 0.0002L ]ﬂ(LJrD.nES[

W+ H)

W +H

]+0.5}uH 2)

SITW B/5— DR, L [/ 8—VRBRE, H [£/58—2 OBETT. $RTOTHIEIUA—LEMTT.
11 £ BHBLTHEEL
10



EBETONG—VEBRIEZ IR

7

2L W+H
NE—2 kDA 25252 =0.0002L |In (W) +0.2235 ( —T )+ o.g-l HH

THERBTNTZVA-MVRUTY,

11 INA—2FHRAVFE DRV R

E7VE0LLBFLEERTHY, FEAVFVIVREFEREDAAITLRLERHYET. X3FXFLEIUFY
BUREROZVRTT (K8 ESH).

1H
L=2H|l| == |+1|nH (3)
D
CCTCHIRE7ZDES, DIFE7ZOERERTY (BALlXem).

K4 FETDFEBREEZROHLATY.
0.55¢.TD
C=_"""r-—1 pF (4)
Dl _Dl
CIT e 3EBRMBOLFEER T (XERE D (XE7EED/NVKFDERE, D, ITRABITSIVEDIVTIUR
BERETY. TERETRTEUFA—MLEMTY. EAH 0.157cm QT RERIZ 1 EOEF7EHIT5EITT,
AVE R AN 1.2nH, BEM 0.5pF LEMTEHEITHYET.

11



8. BIRMDINA/SRIIE
B OP 7U7TH, ZNLUSNOEERREKTHHOTH, RINRIC/AXEMZ D=0, TV TDERIKFTE
BONANRMBETSEE, TV RRZRFIREDOP THLIERBICEELRAUATT.

BREVETIVUREEZLAENANRTNE, FEAEDT—ATREDFERNFONFET. /(3RS
(X, OP 7V T DEREVET VU RREICEBDILTUoHEMFIHERLET. DI TUH(EFEL L 2
ATHHTIN, BBRICEO>TIKIEINDILTUOHHEEOT L, SOICRFLEHRVFOoNET.

BENELDIVTUHELIZEGITNIE BRELESSOURET, BLREREHEICH2T, BULX
RAVE—FUREMFTEET. OP 7T DEREHBREMEE (PSRRI FHENBILLTAAKREKTIE, Ch
(FAFICEELILETT. AVTUHTT7UTD PSRR OLLEMHETHIENTEET. LUERBFEIECHSL
T, BREVETFVURHET, BNMMUE—S U RADESRBEEERTENIE, OP 7UoTHEICFEL/AXH
BATHILEHYFERA. I1R2 RO ToHEHFICRET HLEOHRERLTVET. EEKTIEX
BEQIAVTIUYT, BREVETSVUFHIOBRBOAVE—F U RERESTEET. MBFEDAVTIUOVE, &
AETOREENBATVWET. I TUYOBEERIRBRKET L, BEMNMETL, FERICLHYVES. &
OO TUoHELF|ICRETDIDEIDHTYT. 2FY 1 HOIVTUoHOEKBICEFENBELDLE,
L3V0EDUNRED) DAV T U NEMIZHEEZDTY.

1M
100k [
an
S i
10k ~ Ll }1000pF
3 I N H Y f_‘l 00pF
E‘; H""- h‘w \‘h \"‘\
w Py, I
100
2 \'\,‘“ \'h‘“. \'\.‘.. \\h‘h
g 10 nt
E ( T ™ H \‘n \>
= 1 ! ) |
M ™
0.1pF /" ! N ,E\'
0.1 0.01pF /,‘: '
0.01 \
0.001
0.001 0.01 0.1 1 10 100 1k 10k
FREQUENCY (MHz)

12. AVTFTUoH DA E—F U XD ER T

12



9, OP 7V T DEREUHSIEFERIBLTIZEN. BELYEN YA XSREL/NMSVDIVTUHEOP 7T
CRICEE@ERELFEY. COBRICIE, TOaToH%E OP FUTICHEEARYEDITTERELET. 20T
Y DI IOVRAIDGFIL, TERLITEWN—FRELIE/EI—2EBEAVT, V57U FREICEKRLTES
LY. BIRL—ILETSOURRID T SER/IRIZHNIZ 512012, AIEERRYZ DI S0 R EHRE OP 7o T DA
[SEDTHABENAHYET. K13 ICCDHEERLET.

+ ¢
Ly
BYPASS
CAPACITORS

LOAD

+V5

|—

BYPASS
CAPACITORS

Y|
I+

_‘US

13. AV TFUoHERSIFERLTERL—ILETSOURRBIZ/NA/INRNLIET S

RICEEN/NEWVIAVTUHZFERALT, COFIEFXRYRLET. POV TUHIE 0.01uF, ROAVTV
H( 2.2uF LLE TR ESR DEMRILTUHHBEYITY . 2012 B4 XD 0.01uF arToH (&, BEVEHAFY
RUREEBNT-ERRFHEEERTEET.

EW-L0i5E, BREEEFEOERLATIONIELGSSH, ATy OEGERA = FREYR B2,
REDTI N ER EDRIRRGEHICESNWTRELET.

9. RT3k

NETSOURIE, 1 DOHEBEEBMEELTHEEL, P—ILFEEBTHLREMIC, RMEZERIEEICL, IBIC
FHALEVAVRBERBCTEES (FELBEBBITEMLET). RKEBYTSIVREFERTZAUVMINALSH
YETA, [TERTLIETTERNIEINH BT, BRTIEICITHHITTEELTEELY,

EREMIZE TUVRERD 1 DOBEITSOUR-TL—BERELTERLET. V570 FEE2ANTINE
DIEWVEHRHLGZLDOTHNIE, RXMNEIERENIBONFET. AT IVVFO—EBMZERYKRWNT, KRITERATH
BERECDEIZ, EMDEBEEZITLELIIBRIFIETTZEN. RBITIIURIE EB/NF—ERAETS
DURREBAMARET YOI TEEAMRIZEST, INI—VEBEDAV T I ARG RN Z BN TEET.
NEBISOURD—8%EBRETDE, INI—VERBICFHLEVTEA VT IIVANELHIENHYET.

13



MBI SOV EREBEMBEELAKREN O, AETSVUFDEBRERFEEI/NSKAGYET. EVERKT
¥, BERFERESFLENVERERANTTHS, SVLEKETE, /VE—S ADORLEVEBERNET.

BEOPF7UIDBEIF, ANBLIVHANNVEDOTEBORABI SVURERYRCE, HRENHELET. A
BOBEMAR(FHRBELEL)N, T4—FN\V 7 L—TITR—IL(B)ERBRLTLENET. ChITk>TH
BARBMNMETL, BBROBENTREIESENHEINDTY.

EEDTIIUFRBERNBI ZVRELED, 7HOJERRET ORILEIRIE, ATREGRYECICEEL TS
L SRR DI EAYTYDIZRYBRRA/NAIDBEL, THBRETSIURCRAAAET. COXIEH
BRIGBERANAVIZEOT/ARXNREL, 7HOJTEBROEENSILTEEENLHYET. TO2LERE L
U7FRJEBRENEAD, TIIURERC/AXN, BIBRNEZRRTSDEMAS=HIC, 7THOJTRBET
DHNLEBDET VR (BLVER) X, £BIT SV 1 AIHEEGL TS

10. 1\WH—
OP 7o EEIFLEBBED/N\vr—CTRESATOWET. BIRLE=/\wSr—2I2&o TR, 7V DERER
HREICEEEXS -3 e EZONTT. FHERELTIE, LEICHBALE-FERENHYET.

TFAT - TFTNAEXTlE, BEAEROEVEBO 7 T2 EHBLTWET. 7HA5 - TN/ EXD—EOD
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