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Design of multipole array acoustic logging receiver electronic
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Abstract; An electronic circuit for multipole array acoustic logging receiver was designed for petroleum tools. This circuit
consists of signal amortization, signal synthesizers, pattern selection, two stage bandpass filters and program-controlled atten-
uators & amplifiers. It can transduce the signals received by receiver transducer into monopole signals, dipole signals and
quadrupole signals. So it can be used for receiving, composing and filtering of acoustic signals, as well as for program-con-
trolled attenuating & amplifying of acoustic signals. With simplified structure design, it can receive monopole signals, dipole
signals and quadrupole signals, and is effective in attenuating & amplifying signals with little signal interference. Moreover,
with the feature of compact structure, it is flexible for upgrading, easy for interface extension, and simple for control. It
shows excellent performance, and can find good application in high performance downhole tools.
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Fig.1 Receiver transducer structure drawing
BRI Jetk . TR URAE S B R 1 ~20
kHz, 1R (5S40 & 0.5 ~ 5 kHz, B LA & #R it
REAR L IUR PR 957 B AR o FEAT HE NI RE A8 HOHE L
R AR IR IR SRR BB ARK, PR T 2 200488 KW
BREOROR I 4 o [RIA, 7 i) ) 4 5 45 4 2 365 I
BUR P e e B ZE LR 2V LZ AR Z A2 4K, i
BeHRRE 1S B A AT R R BhAS 2 R A 4
BEN L, AMBABRRR K ERRBEWERFRES, £
BN F SR EREARE MERES, AR
BHEMES S, RAGHITIR A, XETHE
SEIEF R BRI & 50 Hz 19T
W& S, BB BN SR IOR E B 5 IR S R B Y
AR R 5> A 2TE 0. 260 ~ 20 kHz Z 5, (i L K
FASHT VS 2 0. 26 ~20 kHz B9 B IR B 25 . HEU
AR 3 4 W B O F ) HL AR T 8, JLAN W BT
SEI, B A £, R E A RSB ERH TR,
AT 5 XAME AT LAY & R 0R, B/ BRI T AR
A3 [H) i EL AT AW A A4 RIS S Ik,
W e B ) B RESF MCRE T BT CMOS HL - L TTL
HYREERMGTHES, BT AKEFERA

CMOS B (HIZHAFF LR A TTL ¥ T4, BT
ERAT A4 AR IOR W S A 22 i e P e B

HAR T PR B R 4 BB AR MR, R H
AR AS X, Y J7 16 B M B S 58 i AR 2R
PR MR R BB BR B R 4R, BB AR XL Y T T
BAFS BRE S RVRE S SRR LA
RAFERSEO HIBHEE R AN H, A
A 8 A5 S IR Ab T o BT R B AR AT LA [ el Ak HE
Kk B — MR BESS FE B X LB S 5, 1 i
PRI 4 BRIFIA(E ST LIgAE 78, B2 2
TR W A AL L 6 e i e B IR, B AR A
SRAZWETERARE FS A EEES
ZRREER R (R SR P st BR Y I UR i A8 SR
EHRH .

(DFESEmMRRE. BAEHALT. &
EIEPAHE, BB RA 2 M BARYL, fEAZE
B 175 He 4713520 6 dB, ZEnpstd thivfE s
A% 3] 2 Bl A L I, SR R 0 22 53 O 28 0 1
FEAE AR AR A UAR AR 5o 20 R I O Al 1t TR R
BB LRI B SRR BB AERE S

() ESA R MRS R BORSE
KX MY F50EHERTE, BERAIHEE28 25
dB USSR AR R R B~ =R A BEHRRT
kHz FREIE A% , FIKIERR RIF 5. BMIES
HIHEE A 1 WIEHOT X A Y 55 8R4, I
WIESHEMRARSHH X FEoBHABE Y
RS BMERE, A S &,

) MR RER. EidEbBIeR A&
AR PR B R 5B AR — BRI R 5 ik
AR B0 A RSO T, TR T B O A A 5 T
LA B [l d B FOAS ] TR B e B 5

(4)BEE TR, AR AR Bk,
32 SR UK ST R S B E S, R
B0/ BRI U8 R o A R B T A
A0 7 RAEA LR AP BT SRR, AT B B AR
AP A A IR B, 36 AT AT i @0 X
BB T A, — /12 Wik RE 48 B4 46 H 7R % 42 3L
HIBIRATS T G AWAEE , XA AR 15 A AR
BB fE SR A REBAL P,

(S ESRBLR . 2 vk FF v % EQ) U B 0 o
R BEEN AR Lo AR
W B BC P 44 B0 A\ R il 5 S Y DB
RSO 3 AR(E SR



EBE Fam LR N ST LTS8 VP S UL RS - 61 -

o wEx | [EER]

&
#—Y1 By | KT

@ Fy: ] b3

- !

& N wrw | [ aeu | Fava [rew ;

w—weu| TF Lty g [ K "I was | kw7 o
B ‘ ‘
B2 gﬁt ! 3
™ g 2
sl 1 3 [ w¥ 3t

& sl | EWE ] gy eRAER
=i 2 mex | [eme || |58 7
o T e,

_ | S iR o ' 4 BEg | BRI TR B BEE
g_ml[& > % T IS I Im i g
amie
e

n=wrd g | raen

B2 BB BRH R I 4R4E
Fig.2 Detailed block diagram for receiver circuits
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Fig.3 Channel controller block diagram
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Fig.5 Input and output waveforms of signal channel with dipole mode
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Fig.6 Far monopole waveforms received with the

multipole array acoustic logging tool of A borehole
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Fig.7 Cross-dipole waveforms obtained with the multipole
array acoustic logging tool of B borehole
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