B TOK 24 A LabVIEW SZ B,

mE

BFH UK A (Lock-in AiiiplifierJLTA) 2 — PR Hi5 AH A U i BE U 11 1 [R) 20 AH F-Aa il 4%, e
0 MERAAS I B2 H Y PRI AE SRR 75 1 b R IR B 5, 208915 5Kl (Weak  Signal
Detection) U5 P i B AR AT ARG AN 2 —, Tz N SHEAERL 20T, ERR.
AR AAE T VPR

AH R ?EZ%(Phase Sensitive Detector, PSD)%@& FHOR 2SI RZ o248, BERESZELT frlllfE 5
MS A5 ST RIS H: MRS IE B S B AU T8 € TS i S 5 AR Y
B IS BB FBOK 8 AR L P A R o DRI E, AR SCE EAT T 1A O A% ARG JE e A R e i
Wi, HESHEEWE T WERIEZSHE S IR 7R Z55R SARALZE .

ARSI 7 BT B TBOR S 80 AR IR 2, A R IM AR, B T LabVIEWEB )T K ¥ &
SCIL T XA ORI BE 7 58 o Gl IE R, ASSCUTH IR R A A KE A
B AR RS, RENE IR ETR i A5 5 A R EL

RUER: BURHTSORAS s AR MU As



B TOK 24 A LabVIEW SZ B,

Function realization of lock-in amplifier by LabVIEW programming

Abstiact

Lock-in Amplifier (LIA),based on the principle of correlation-detecting, is one of the most effective
meansin weak signal detections and prove to be able to detect and measure periodical signals, the
magnitude of which are usually so weak against the Siinounding noise, widely used in the fields of
scientific research, national defense science and teclmology, biomedical engineering, physical detection,
and so on.

Phase sensitive detector(PSD) is the core of the lock-in amplifier and can identify the measured
signals whose frequency is the same as the reference signal; and its output is detemiined by the pass band-
width of frequency of the LPF, which also affects the precision of the lock-in amplifier. Tlius, this paper
StUdieS the realization of the PSD and the LPF, and set up two orthogonal reference signal channels to
avoid the dependence on the phase difference.

Twe paper analyses the realization of the lock-in amplifier, and use LabVIEW to realize the dual-
phase lock-in amplifier. And, it proves to be effective thirough the simulations, shows a good perfornance

in the detection of weak signals, and greatly improves the SNR of the output signals.
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UG 5 X O=S@)+N(t), SO NI IE5Z(E S, Ny IR, R () NIEESEES.
X(t)=S(t)+N(t)=Asin(,t+O,)+N(t) @2.3)
R(t)=Rsin(ogt+0g) 2.4)

MAEEXOS5ZHFEINOMELE, XTI V,sDO:
VpsD (t) = [Asin( o+ 0 )+N(t)] * [Rsin( o, t+ 0 )]

=cos[(0-mR)tH( 0 ¢ 0 R)]-cos[(OsF@p)t + (0 + 0 ) [+N(t) Rsin( @ t+ 0 R) (2. 5) Flitt, #2085 &N
PEREFS (MR, Tk I AR BIARIE SRS S S EMRS SEMEE T E. T
BUHBCRE K, SEESHE 2 S5HFNESFEDN, &l RS ERHHA
Vow=Cos (0,-0,) ) 6)

RAER S S RN T 5 RE S MBS 55 IREM AN, &5 I £
RIARSLAE IR L, XA R T BUATBOR S8 IS SR B IS kb, BUARTBOR 2] A i
M (BB A, R B o B 5 TS Mo AbiERE 23 =0F13 =2 34L, A& id A kil
T A IE R A T B R Bl AT R B S ARG S S5 S  BOIRE . AR ALEAR G
B S 2 o ARBEORLIN 28 ) 717 B HCER T PRI AR A A7 9, T IGE JESAR PR REDUE TR
AERPE . DRIE, AR DS PAS BT AR P B SO SR i AOIIR PR REAIRE L, 72 )5 T ) 5L
B XM IE B A 2 A VEA A 4

FE—BZ G SRARBUHIBORES T, BURBCRS R 5255 S EE . M6 44
KA. Wk, ESHEESHER DS HE SHMEET AR AN, 545 &S5
55 IR, W SRS S ARACR A ARG S AEGE R . 2256 SERIES
AR, REIWERS LR BSHE T 5RESHZEN80. I,
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BRTERCRMER T 22505 5A0E 5 M ZE 0. B2700mf, BUHECRE 1%
67900 Uk, ATCLE Y S %55 M A DRSS 5 A (E .-

23 EXKRERHEBAKF

AR ST T NANIRZ 90, 58T AN AR BRI FRL i DU RT LAY FlA 75 T AR AL 1Y) 00
TR, BARIEAR R ERGAHHCRAR®) . EZHE SREAMA AL T, »  XMBUHE
JBOR 8 T AR 10 e RO AR 22 (ARG, ARG P4t 0 1 A APk T BATHARE e DA 5 1
R AEANFEAL, G 1 XS5 15 5 BT AR A T B s SR A HER PRSI . 1 SR B R BIUMIOR
s R SE A R B BT

It
LPF [—*

ey 2 (X)

Q®

—
BAE éb——bLW —
fom

90°

P 2. 23X BIAH TR 2 A 7

RSB BOR A5 AR T IS RIS S 5 (5 5 T S, A

I=sin( 0,-0x) 2.6)
Q=c0s(0s-0r) 2.7)
W3 — € A TSR 2 5n] AAS 2R IS 5 AIEE AT 5 2255 5 A AL % -

A= 2)8)

0 - 6 R=artan() @2.9)

2. AR S FHIEBCK SR RERTEL

R FH T 00 S e 7 T R S 45 T B O 2 PR SBL Bt SEBL Y, BRORAE KR
ZAIRIRE SR T E SRR, ERERCT BRI, X esES Ml
PR TR AR ME Y BRSO A ) R R AR B o S K
O BABIAH SO AS A RS PR B, AR B 7 R KB (R AT R AT

F) R B BOR S 1 PR REE RO
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(2) HHEUR I B BURBOR S8 FOZ OB, B i TR R IV AN, B, 3 DUE
WA RIZBHAIREE, PAELR G AR FEUCRIR KRR E I BR 1 o

(3) BB IO 2SR 49 B3 DR FLZS 11 S IOV B IR 4, Lo IRD R T ROk BUBe L TERR
K, SEEFE IFEA B e ], AR IE AR B G S A IR AR 2

(4) BUUBURBOR S8 — AN FIR RS, I 9 B2 E T iR 2.

w4, BREFENEBEE ST ERE TSRS ST, BrEr s
PISEE e 2 B T L IE R Y BB A O A% . SRLBT UK A B, B8t MO #:
B2 A OD,

Q1) BB UK ES I0AS = 5 B AR BUBOR RS, SIS AR ERBOC 8 0
AR T 51 L 1) V32 A B A P S [

(2) FrFBiAHTEOR R 10 N 8 SR PRI B0 AR e M mr, B A HERE AR L AR A/, —J7 T ReRs
KSHEE SR E R RBUNIRZE, 15— T HENBSEREA S, FFE ShEp
T RETE fi i i [R] L 22 e S st e 5C BB Zhag, JCHAESR =+ AL E R
3

(3) BUFBHIROR 88 B & i P RE A0 IE SRR, R EAS M AR S S AT LAZEIR K
FE 4R S SR A

(4) FF AR R BT ECTFE 5 A BE T AR AW S H AR PRI, TS £
SO BOR B PE A LA AR 5, BRI S B B TE AR B I B s rh &7k
FIRA M,

2 AR IR BRI 1T

AREBORS T 28 0 A 5 NS 5 I 2= 0 B A A &, ARl E e ds < 5 fEn]
AR RIS A NG SIRE NG BN ER S & R Es fmATT 56 8 178 Jasnk
REFNFE AR, JE T2 M SR TBOR AR RS B2 o BRI UL, A D BRI BB e s e 1) Wit AT 1+ie,
PATS 25 F T B0M UK 38 PR IE I8 I 28 IK(2) .

JEWE AR A T A AP I — AN NS, SEhs ERATT LU B — A4 BB
RIEREmAG SR E Y, PG TS5 BE SRR L oCE . JEA
PFRIR Z, MRS . &HRIENE ARG 5 AR o] 7 B IE IR 2 AN A 208 S 4% 1%
ARG 5 B Ab s AR, JEUR A vl 20 o8 OB JED A% Rl ek as. Wil JEpEAR . whHIE
WA TR oA R AN R o] 3 A PRIE B A AT IR IE e 485 1% PR Ss S 2 n AR
P, Ao NI AR T A T AN JE R A R IRAE S N SHH ¢ R NP EE TR 2 R
MR AR E ().
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ot 2 HOR AL L BT B, B B THORAE TR, R R E R I\
WP S R B, TS T R R SAE IR B (5 B AL (DigitalSignal  Processing,
DSPYRAIER |, DL LIS BE B 22 . BT TS B AL B AL, A
B B B B AT B IE B AL L, USRS B4
Y S M7 8 SUT B3 BRL A 57 CINR S =5 0 5 TG R oo /2 CHIR) 405
P

AT 0 2R G T LA

(= x Y(-)
H(=)=""............
(2.10)
k=1
HH (Z)f5 H R Ge5 N\ H e sk Ak i 22 43 T2 N -
y(n) = "agy ~y(n-k) + "bx(n-k)
fi=1 Jt=0
PENIFIREL 7 I 5% 1) BT P8 57 9k () #0, n=0, 1, 2,...NT, AL 1 R A ] o R:
N-I
H(=)=F£k(n )Y~ @.12)
"=0
FIRE I 2% [P0 2 1] Ay <
Hd) = Eh(n)e" 2)(3)
W=0

ATUVEH, FIRJEH AT ERRE N, IR AR 87 [
HRJER & 1B T RS A 454, & s A5 th i SEIR e R B INSE 2 As 4L,
i PR ERIE AN :

_|_0 __|_0 "
H(z) = AN k Lot Det =inHk(Z)

1_%}‘—_'_%]2 k (2. 14)
Horb, QM ag. 6p 1 E (k=0, 1,2,...,N)fRFRHRIE 45 1 R 5, HATZR M BA -
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DL EA B SCAA SR TR, A RERAHE—FHE. W
BT HREAEREX, FHiH:
https://d. book118. com/486045113131010142
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