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A Tracking System of a Fish Fitted with a Pinger
by means of a Sonobuoy Array

Tuneo KONAGAYA, Du-ok SEO™"and Qing-hua Cal**”

Faculty of Fisheries, Mie University

The method and construction of a iracking system to automatically monitor
the movements of fish is reported. The location of fish is determined by the acou-
stic and radio telemetry: The signal from the pinger carried by the fish is receiv-
ed by sonobuoys which are moored at many points on the surface of the water
and is linked to a base station on land by radio. Each of the sonobuoy relay
the pulses with certain given delay time and with pulse length. The differences of
the travelling times of sonic signal from the fish to the buoys are determined by
the intervals of three consecutive pulses, The successional positions of the fish are
then calculated by a hyperbolic or time delay tracking method, By deploying
many buoys at vast areas where the fish are expected to migrate, the location of
the fish is also able to be estimated by the informations from the buoy which
receive the signal from the fish. This paper describes the designing of the
electric circuits for relaying under the acoustical and electrical interfering
background noises,

Key words : Biotelemetry, Sonobuoy, Pinger.
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EWTBOEREER (Biotelemetry) OFEHERIFIFEEBOFYBHAFRTH 5, — ISR
BT 1S HRER: (Pinger) S DEBRIEE LA S TEN L THIkEHEST S
(IRELAND et al. 1978) L L, COHFERMEREMEVS X, EBE OB SR TH 5,
COMEE LTHEO A F ok v EkicEE U TSR EZED SERROMBEREYS 2 5%
(HawkIns et al. 1979) ®HEBKESOHL 2 EBRIE ST 25 (OssorNE et al. 1978) 3%
BINTWVWB, —77, BEH&EE20E LBRREc X DRI LEENLERD,
WAEEASE VIE B V3 o T v L FE T 4 ORE A EM IR, EHEich i 51783 MEE O
£ < DRlETHRAOFTHEEE T 2 HEOMREE N (Kovacaya, 1982), T Ok RRIES
BETH 55 AMENE WD SHEAENEE REOMNTEHROHE ] WhEash (DRSS
#, 1987), COMEOBBEBL T, MR L2BERETOZEMEL LUVBLREILL 5
BREEEZ o, 7, EROBMAORETOMD KV &AW, FAEBLUBRKEN CbOWER
DPEM:SFD 2, T OFEETF S BAFNHE LTINS 2 BHOTHMTICER s 5T
ETH L, OBFEREFFORBELT, & SRR BT 2BEWME B X UEEER =N
LT ORI EBERE Lo

A EOKEIE

PekIBR IR 5 hicHHRic B 1) BIEERA DL~ OB M L O 3 Ric s 2 B NIES OREIH
#Eh S EMIE RS, WE, Fig. 10 LOMEN 3 ATHESZZABABCOBZHR LT
%o
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Fig. 1. Determination of the position of fish. A sound pulses of short duration emitted
by the pinger travels through the water at a fixed speed and relaid to a base station
by a radio wave with sonobuoys. The position of the fish is able to be calcu-
lated by the differences in travelling times of sonic pulses from the pinger to the
sonobuoys.
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& 7o, BB CEERERRO X LI & b, BEACHERAD O OEFEENE I HRTIHRT 2
BT (DIBBITBETEVY) A, BELUCEREL, ThTholiEt (Ax,Ay), (0,0)
BEU (Cx,0) £95, TTT, #BC, ACKLUABRabBLUck < &,

Cx=a, e (1)
Ax= (a®—b+C®) 2a, e (2)
Ay= { (a+b+c) (a—b+c) (—a+b+c) (a+b—c) } %22, o (3)
—7, B#v (m/ s) &

vi=1449.2+4.623T-0.0546T7+1.391 (S—35). e 0

£ U, TR (°0), SIS (%) TH B (WiLsox, 1960)s & » T, ABCOEEHE%HIE
TEEVES L, BEMEIERA,BE & UCORF 2k THIET OBE WIS S ORBHHE S 5K
Wica, bBLUc b, BEFOEEEHETE 5o

W, EHEOXYEE EOMEBAP (x, y), FEEDEL, Ph5A, BELUCE THEN
SEOBEMMET +ta, T, T+te &k LREMBB OB, THDB,

Tawi—Dpt=x*+y, e (5)

(T+ta)v*—Dp= (Ax—x)'+ (Ay—y), e (6)

(T+te)y?—Dpt= (Cx—xP+y. e 7)
(5), (6), (MPBTAEHEELTEHETSE

ax’*+ By*+ rx+86=0, e (8)

ex+ Cy+np=0. e (9)
ZCT

a=Cx*—vic

B =—v*c,

y=—Cx (Cx*—v4c?),

5= { (Cx*—v%c?) 7 2} *—vicDp?,

& = Axtc—Cxta,

{=Ayte,

n= {Cx’ta— (Ax*+Ay") tc+tate (ta—te)vi} /2
THbo £, DpldfllEAOEBER VWA SIS ARBBOBLL SMETE S, L
IKEEHIB0 m PUR T LB ORE RMETE 5,

ERXTte = 0 ORFZFFIRREL 8 5, COBVEAICH L TEENTEZS ¢, AZXihtEic
L3, aoittas=00&E, PREATABCORLNEIAE L, WABBLUBCLZhEN
(Ax—vta)/ 2 BLT (Cx—vtc),/ 2 ITBVTHAST 3 2EBOIGETEMUT 5 (Konacaya, 1982),

T OO Y R A3, BT, ZER, BREENESEE B UBRERICK - TR E N 5,
HElt=a—bh 57V viE (Newton—Raphson method)*®ic & A (Table 1),

A DOWIKFEFASE WIS Wi, FEBROZHMONS TITHERR T3 (R ANLE
5o BiAUT I3 Bk & BIEE DI P ARE T 2R A S OB B R ETEICRE RSV AR
B THEEE B, BB TRREROBTFERE L TROMEZ N T 5, BFic@REo v
Z MR &I DBBE - B b H 8 B UNESR « %8, 1787),

% 4 HESUhAKET © Sonobuoy
x5 w3y EEBELEEOIGEE, SRHB T LOTES,
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Table 1. Program for calculating the position of fish fitted with a pinger by
a hyperbolic or time delay tracking method,

10 REMx*¥¥x%newton ¥¥kxx

20 K=0

30 IF ABS({TC})<=1 THEN 60

40 K=K+1

50 GOTO 170

80 IF ABS(TA)<=1 THEN 80

70 K=K+1

80 KzK+1

90 ON K GOTO 510,100,160

100 REM xx%xXTC EQ 0 ¥xx%xxx

110 CX=BO%COS{S)+B1l*SIN(S)

120 BX=COxCOS(8)

130 BY=COXSIN(S)

140 SWAP TA,TC

150 T3=T2

160 GOTOC 200

170 REM *%%TA,TC NE Ox¥xx

180 CX=CO

190 BX=BO

200 BY=B1

210 AQ=CX*CX~-VOXVOXTC*TC

220 Al=-VO¥VOXTC*TC

230 A2=-CXxAD

240 A3=A0%AQ/4

250 DO=BX¥T2-CX*TA

260 D1=BY*TC

270 D2z {CX*CX*TA- (BX*BX+BYXBY)*xTC+TAXTAX {TA-TC)*V0OxV0)/2
280 X1=(CX-VOxTC)/2

290 Y1=-(DO%X14D2)/D1

300 X0=X1

310 Y0=V1

320 FOR J=1 TO 10

330 X2=X0%X0

340 Y2=Y0*YO

350 FO=AOXX2~A1%xY2+A2%X0+A3

360 GO=DOXX0+2%D1xY0+2%D2

370 F1=AO0%X0

380 F2=2%A1%YQ

380 G8=2%(AOXDI*X0-A1%DO%XYO)+A2%D1
400 X1=X0-(FO*D1~F2%(D0xX0+D2))/G8
410 Y1=Y0~{GO#F1+AZ2%¥D1%Y0-DO¥A1XY2+A2%D2-D0%A3)/G8
420 IF ABS(X0-X1)<HO AND ABS{YO0-Y1)<HO THEN 460
430 X0=X1

440 Y0=Y1

450 NEXT J

460 TF K=3 THEN 550 ELSE 4860

470 X2=X1

480 v2=Y1

480 X1=X2%COS(S)+Y2%SIN(S)

500 Y1=X2%SIN(S)-Y2%COS{(S8)

510 GOTO 560

520 REM %¥%xTA,TC EQ O%¥xx%x

530 X1=(CO-VOXTC)/2

540 QO=(BOXCOS({S}+BI1*SIN(S)~-VO*TA)/2
550 Y1=(BOX(VOXTC-CO)/2+{B1%*SIN(S)+BOXCOS(S))*%Q0)/B1
560 X0=X1

570 YO=Y1

580 RETURN
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1. EvH~

AR B BER OB EBEICBR L, a2BIIEHETEE a=kPTEbLENE,
UkiSFERIE BB OBE TS 5 (Uric, 1975) £, BB EERHERDE W, L LERK
OIREYTF 3SR E WA SR E 50kHz I D RS ER SN 5, & & TIRREIT 0k
TR (62kHz) DRBEI VA (B, 30ms) ZHISFMEIC R Lo Z OH:TIIKEE
& 7o SR BRI S R IR O 25 L o BERFRTI T & 5,

HEBEBORRTERBVL >hOFEBEL NS (P A IFIrELAND et al. 1979), T C
T3, Fig. 2ONAND gate 2{flic L 5f=1/ (2.7CR) OEWHMOBEETVF N4 T L —F —
M1, M2 iR X DEFROBOEL ERREThE R (Konacava, 1982),

R Fig. 2 OB EE & Wit 2 SEIALR (W5 AzRF 29 7, B 18m, X
100mm) IEAL, IREy T oELE = RE VI TEB U MBaMEE Ui,

Z ORER O ZERER N 20 ¢ TRPTREPICENES R 5, EHRIHHA O BER I
5l > HT 728981 THMT B0

C1
WA |
18k  3uF 18k 100P
(N.P) Ra Cp 2

8.3uF

M M
sl NG T
_>l |<—— - 30ms —

T=2.7Ci1R1 — =

Fig. 2. Circuit diagram for a 62kHz pinger. The pinger produces a continuous train of
short pulses (about 30ms long, 4 per min., 150 uPa at 1m). This circuit employs
oscillator of CMOS IC (M 1, M 2) for frequency controlling and pulse timing. The
temperature or pressure of the surrounding water is able to be coded by the pulse
rate. The transformer is wound in a pot core (Hs P95 2528, TDK,primary :
60t, secondary : 250t ) .

2. BERESOERPHE
COFLORFEICHE U RSO RYERS (NS, 1982) oiEFEERT . £ T, Bl
R & v A MM ORISR 022 7 F o SISEAIL, ToBF VI MEL 12, &
PRI RS A BB OB T L s v 2 57 4 (Konacaya, 1982) ik, ULIELIEHE
DREREE LI, 22T, BTFA, B, BLUCTENETNE00, 200, BL& T 1600ms BIUEL oo v
* 6 (NPM, NR-16X13X 5, Tokin, Zirconate-titanate cylinder (1.8cmo.d.,1.6emi.d.,0.5¢cm long).
* 7 TAHY<wrA Bk (ALR44, 6v,80mA), BRUREM (4SR44), JF oy oWt (BR-1/
2A or BR435, 24,




74 MERIER R SRE-H e

ZERESLST, LEOREMOBE TR TE 3L 1z L, i, BB IVIIREEE
ETCHEREMETEABELINA T,

HEAENTE T, RDEOPE A OEHECENREREEE 5528 Eb o1, TORY, L
DEBEOx v Y ek BEEEEEE LIE LIER e, 20T, & SICRIPRO L 2 IE % EE
BEOZTNED+REL L DBERESOESRAERIEE A EE L L Lic, COREDS

4 3 v 7 %Fig. 3777, Fig. 4 3 OEMD DI —IBIE ICICE » THIEK L 2 BFERR T
H5, WT, NMEFTEHIEMIERBS LU, IS (TATI20P®, 40dB), EE, KR A ML, i
ACHIGSS B & U Lhik 2§ (LM3900°%) %2~T, ¥ 7 VEK Ik B ESHRH & BERRR AT

TIMING OF TRANSMISSION

T Q. 28} ‘
-\, - - e
g S e \\./"’ ;
Tt+ea i
o N - T \\’,,;"}& 28s
T+to
,,,,, NP ’,,zfx\\,,,:*fe——-—-——~————- 1.6 ————]
TRAVELLING TIME DELAYED TIME BY SIGNAL
OF SONIC SIGNAL CONDI TI ONAL ELECTRONICS

RECEIVING SIGNAL

{ BASE STATION )

ta = T1- 600 fe— 11 ——>!
tc = T2-1400 T T2 >
H h —

Fig. 3. Timing of transmission of radio pulses for relaying to the base station.

%, X TNORIDERED ATNIEESHE L XV T, EBDASFHE L~ s (DIgBIICH
LTHEDT)o RICNORIENOR2Z L D UPH Y v & —IC, TC4518 (LILBIIZCL, C2 &b d)
DY 2y MEFRELELT, 50kHzD 7 v o 7 HIIEHEL, E8PHO L EHEIZFTEY 5,
EEATTD 8 msthCEOH IR b LD T NF 4 T — 5 —MIZEB L, # 2sHINORL &
2DONIEFO—2%2HET B, £-T, PIBRRADZENR S A, > NOR2OHAMF, L
5T, Cl—CSORMTIRL & 78 0 EHEAkEE T 5, COOHITQL, Q3 BLU Q4 REBAN
DENZEN200, 800k LT 1600ms iz H L1785, RICIHFOHHOENP DI LD T C6 % EH)
SHE0Hz AN DY b T B, COHYYI—DQIEF16msE H &85, TD Q3 D& Fig.
4D NANDZ—-NAND4 057 ¥ ¥ VMEROHEASHEIZLD PnEfE NOR 24 H & LTHER

* 8 BEWHMY =7IC, 1983, MEIZHESURRaH, 22-24,
* 9 A T T EERIBAN, 1973, BUCEHTER:, 166-196,
*10 7« V5 VB R ¥ 7 4, 1971, CQIIAR, 1-208.
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Fig. 4. Circuit diagrams for the sonobuoy. The signal is selected from background noises
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FTH8%, T6b5, KEFRESOZHRICIVHEZEEL, B5 ORHRRPLD, Pt=8ms
D EBIIEEIEPIEL, Pt>8msTIRE DICHIFERITT 20 T8b 5, 8msl FOFED YL
ZHEDMEE IR E T B, FEOCE DHHDQ L, Q3 BLUQ4L DNt EATREE
FEBE g, IBTA, BELUCIRENENEBOZHK00, 2004 & UF1600mstk (20 +Pn) ms
IEDBR " AZETE LR, ROy 4 3 v 73 20 E R & B LokiEE
W OBHR, B & CHENES OEMEHE O THEE & & CHISERA ORI B PTRERES R IC
EoTEDIODTH B, TDVAT LDOREROREEIR 2 X107ms (7 @ v 7 : 50kHz) TH
%o COHRBH R EREE L IO v 2 5 & (KonAaGava, 1982) B A A
THEHMER LSS b0THSE QY /7 714 HKEVD ), /

BT 13Fig. 5 IR HEE L =— Vit
Gk (B &a420mm, EHEBm) T, JORNEIICE
FEpg & wh (FEER, Ni-Cd, 3.6Ah) E2EHEHL

ANTENNA

oo SMUD FHIZIZT v 5 5 03 LiAS (EE50 [ [——ranom TTER
mn, $:&60mm) EEO M, CONIICTEER Y RECEPTACLE | ro- RiNG

by b ABRBIAAL . TS, BN S R
BWAEHA Lic~Y ANk v 77 vir (HE i f
120em) %3LT, “07Y ¥ I OM & £ % THEE oo | ELECTRONI S
L, BIKTE B &S Uiz RIEMC 3FEI | 5

Wiey oy R EBHR Lo IETO FiC GHEET T B - /
& RERIRSS £ R € = — VO MRS =

(#4443 : 20mm, P94 : 16mm, £ & : 160mm) ZEIA
L, BE 3 moppka— FTRO FE Wi,

3. BER B
1) EERERE | .

BRI I B 1 B RE R O FRAEIE & Fig. 4
LFRBORETHET Lo $0b B, ZERFSK

~--BATTERI ES

i~ PRE-

LD Fig. 6D TC4518 (It CTEbT) DUty , AMPLIFIER
METR% L & U 100kHz ORAEFHREEFEE 5o TRAsoucER—

C4D Q12 20msfkiciz b, Y+ FURF A5 Fig. 5. Sectional diagram of the sonobuoy.
Hic#2 5 RS 50 T1b B, [E5ORHNR

t A5t S20msDIFH W EHIE L, t >20ms O & X DHF AT, S (t — 20) ms E{E
Bo THbB, FIETH22,24,26 ms DFHEIHO V2 ERET B LRER TE20msLU T 0¥
N AN DREEE R EBRE L 2,4,6¢ - ms IBOEBEMNIIT 5. W& 3 HOEFOMEIEREHHEE B

EEOZWMIEMLINE T 5, CO&E, BB TRZNENOEFETFH SOESZER L 3 HoD/3
WAELTERET S, TIT, BLONVAHSH 2 L TOMME TL, RRRICEINLSEIETO
FNET2ET 5, OE, BEEAMTREO=ATE ABC 0@ T2 ELWEEALS, CO&E
LTOTARRBEESZHT 2, Likh->T, ta=0 »ote=0, T4b5B, TI &T2 &

* 11 WMk BRI AR E U R < GG R TR
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7 100KHzZ BCD Up Counter (TC4618)
T1@0KX

|
1
TIME BASE p— £

t>20ms
TR

RADIO RECEIVER

CLEAR
TC4027
(FLIP-FLOP) L —
+ F-F - - >2800H~
@ 1 _T1 RESET PULSE a -
ta 81 — o
a1 8lora2 LUTCH pyuLSE w
e J5 ‘ I 3
a2 i Glor f% 5 R ©
- RESET @82 = a3
e | GATE PULSE o
o tkHz o—l b 3
! alor o] *%%L—‘T’
! a2 i|

I
s e e e i

................................................

Fig. 6. Circuit diagrams for a receiving unit. The sending sonobuoy is registered by the
differences of pulses length. The traveling times from pinger to each buoy are mea-
sured by BCD counters.

ZNEN600ms BLU 1400ms &78 5, AL EHNE ETI & T2 RENLZONEIL ta =
(T1-600), tc= (T2~ 1400) OEMSHETE S, /72 LI A OWEKKED BB IIER S
50

RiC2fo7 ) v 77 vy R (TC4027 Lk F-FTEHT) kb IFoEigE Lt ahm
5 ta, tc DIEIEEIES, £72, taTH 2s DNV RAEIED O BETHY TLBFOFF A1) 2 v
T B, ta & te E—REINIEBCD A Y v & — EEIBREERE CHIlT B0 A Y v —DIEEEIEE T ms
&L,

2)  REETFOHB

BBV ADIE t HIFTECRENS, TOTIH22,24,26 8L 0 28ms (F1E I ms O£
DEFEAVE) & Lis & THREFELHPFOKBICEE LT, EES RN, OB TIcEET
5 & FRDRNBO N ABDEBTPZEENE LI B, ZORHIE t 27 ) v 7 —THIFEX
VISR OBE LIcFE by, BLEoiTiisiikETcE 5,
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BEEHEORIES L VRS ORES

1. BERESTFOERIREE

BT E W1 ABS ASt A DIRENF O—2 % 20 cm DIKBERILY, ZDOANWTEA YL —5 —
(Kikusut 418A B ook LRI (62kHz) OBHREXE S i, TOFHKZ 30
cn DEEEETHOIEBIF & N4 Kok v (Hydrophone, Type 57-TA) I & 0 33 H I B Hrds
(TR-9305) THIHAME Lico DR, N1 Fut volifiid —66.1dB (re : dBv), REITFO
Zhid —45.84B (re: dBv) Th » oo ftkhiiRick &, Tong Fot v OEER —103dB
(1v,/ 1 ubar) THoreh SIRBTOREIZ—-82.7dB (1v,/ 1 pbar) EFHEINS,

el

Fig. 7. Frying noise produced by snapping Fig. 8. Single snap spectrum A produced by
shrimps at Zagashima (May 15,1987 ) a snapping shrimps in a tank of 1.5
A : Spectrum of the frying noise. m i. d., 0.5 m depth).
B : Wave from of the frying noise. B: Ambient noise, (May 15, 1987)
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2. AEROBEL NI

FFEENICIRT v RO 2 & Alpheus bis-incisus DEHAANDSZEER LIRSS OEEE
DEFENE V. SERFMBKEERFTOBED | mOKET LB EFEROTET A Fat o
HA % EEAT U R s L 05, BiBMIESLHE L CEE OB TEE LRy o0 L g
%Fig. TIZRTo Wb 5 Z OXH 3V AL TREEE L~V id 107dB (re : ¢Pa at 27kHz),
60kHz T3 75dB TH 1, HifhsHMSHN dms TH A EDbhr %,

AN Kok EER 28, FE S0 SEAIERBORRICAL, Fv Ry 20EBER->TH

4 Pk & FRE O ETHEEST U BB A ig. 8I10RT. M54 %L 100kHz TREE L~
WSERERE L~V & D #7 35dB B,

i, IR 140 em, ZE X 80 cm O ARKAIEK
D 20 cm DIRZEIAA F 0k v %L O
DK 2 B L/ & & AFig. 9 T 60k
Hz KBOWTEEQ LFZME» 5 dBTTF v &
UL OREFRNTHIETH - oo Lichi-
THERIC & » TRIE S TRENEEIC 1S - 7R ER G
UNEARR « 25, 178T) BT LIRBTFH—HO
fo¥h, MBORTF~OETEPRHEhic i
THADHe £-C, HIRDOK D REHEL 7Y
Ty E—kE L Ta~FT3mDKELH
D—F‘f%*%ﬁ%& Lf:o

Fig. 9. Spectrum (A} in moderately heavy rain Fig. 10. Electrical noises produced by 2 cycle
observed at 20 cm depth in a tank (1.5 50 cc engine (pulse length : about 0.5
m i.d., 0.5 m depth). ms).
B : Ambient noise spectrum.
(May 23, 1987)
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3. ERRES

40.68 MHz IKELEIHIR — /S —~F o &4 v EEBRIC X - TEEREMTH v Y v v Y v (HON
DA, PAX, 2 cycle,50ce) Itk AREIEE L b~ ZEHIIE R RS DT F 54— THIT
URtER, SR 0B EER OREIEATIZ0.5msP I F T 2ms TH » 1o (= v ¥ v OEiER
S 2700 B (Fig. 10)0 & » T, Z{ER20msLI FO SV X DMEH Rk LR Y 2 57 &
BMEL FoRBEEZ BT EWE B,

% -

v /) T4k BBE SR OB Y R 7 A RETOZHESHEONEER, SBHFEL, B
Eri-%2EEL, &5, ERPROFESEAME L TRITHERD S A TERALE N, O
BASE I 1SS MRS & MBS B SR DIEE L 15 » 12, IRROMS MBI LT, BAS (1958)
I EECEERERO—2TH L T EEEPHT VB, £72, TAKEMURA & (1968, a. 1972, b)
WLk BETOFRBIBEVEETHMINE Vbbb, L -sTIDYRFLDERLIZIET
DOHEE O EBNELRTR EL B, BEROAWICIBEHREMAMRIVNS, CITRER
B Fak vOHPEBEBER RS VT F 54 4 —TH L TRBHRHOESEEEE L/
T, BEBE LR CRENENRLETH S LEMRTE .

RETOESARBLTOEY TH B, TRbB,

1) Evi—okiEis &SR CHEoRETF 2V, FEESICIHNRANEKER 25

KD EZPREEFE L5,
2) VT4 OZEREREIEE £ 1 kHz s LV H — ORIRFEIERERSICEHETE S LD
g b,

3) NNVRMOMZIZT 4 My —~TEI LS A, SOERBMECLORTE, £, %

a2 TKEE 3 miT i U R OHER OIFFAE D & DEHZR <o

4) EEBROBEEAILES L, 3HAD T ZFNEFNEL 2BNBEE L - Trhikd 2,

5) MEOTHER ORI 2 OB &0, o, BFEICEREMEE L CREBHER

&, FIRICRERTOREGHEKSL LT 5,

NAFFUA MY =Lk BRIEEROMR B LTE Y —-D/NELOEHESZ O, TOHMIC
kR &K THRE R OERBREIZ D, o, WREOHEKIEEHIC & 0 ZHEE OTER b H
B LRERM, LikdsTRESORBAC VA~ 58T 2 TR OSETHA S HlAIE50kHz
DIEHTFREL LEEBEBEFNFNS BLTI8m  TH 223300kHz DF N2 3.2mm BL U 3.1m
(Mirson 5, 1971) 29 &V, TOBHIEEL BN ERPEERRIT OU:AEOERERE 2T T
BT ENHEE LV, TbE, BEHRORBRAREE ICOMIFDa v F vy —ic LRI
ETEBLHIILT B, £k, EVFI—DORESIRERROI vF v -k > TELGINEDL,
Y= 3IRF—FE@ENR VY- DIERRE T v F v —ORE C %2/ L 100 kHz FREE D B ASE
EENELUTHEDHROELIEERS,

COWRBIC KB IC, vy —, R SRS hWERBCHEokE X, Hiov v -
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