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1. BAREH

1.1 {5588

o BEH 2
o AR
B E BIR(A)HE ST (A-B)EIA
== Bin{ES (EREMAN)
o HERERHE 1nV Z 5Vrms
o HLREPAILEEA 1kQ, 1MQ, 100 MQ =ML
o AMEI
B E 10 MQ//25 pF
B 100 Q % 1 kQ
o MABE TinimEe (BE5iE 0.16H2), ERMAE
o HMINFRIE BNC (A, B)R kR AT B $5 4, 3i&i@id 10k EEIEIEN i
o HAEHNEHIEL >110 dB & 1 kHz, LA 6 dB/oct T
o ITHER >130 dB
o IEBIIEE A 0.5%, &K 1%
o HIEMIERS
997 Hz B+ 3.3nV/ v Hz (Typ)
10kHz B+ 3.0nV/ v Hz (Typ)
100kHz B+ 2.5nV/ v Hz (Typ)
1MHz B 2.5nV/ v Hz (Typ)
o HRMEA
97 Hz B 20 fA/ v Hz (Typ)
997Hz B 45 fA/ ¥ Hz (Typ)

o HIA
B 2
NECE 10 uHz ZE 250 kHz (OE2012)
10 uHz & 1.5 MHz (0OE2022)
SRR N T F3 oK 8% IE 5508
DN R 1MQ
FEESEBY 3V< V<5V, -0.1V<V <05V
FZEEES BEE>1 Hz
300mV<Vpp<10V
o B
PR 1
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—

—

HALRE
N
I/

TR G

SR EE AT E]
AEEE
ShERSE

R HAEES

fRERNE

RS2
et T
BIR
R4

Vi kb

K AR A A E

R AR ERE
B2 85 =5

BMA 0.5°, |K2°
<200 ppm/C
1~10000 (OE2012: nF < 250 kHz; OE2022: nF < 1.5 MHz)

BNBTRE&
100 MESREH(>1 kH2) T & 10 MES B HA(<1 kHz)

8
64 bit

FAREHNLERERS
FAREHNLERERS

/A F 200 ppm/°C

50 uHz & 1.6 MHz

100 ns & 3 ks

6,12, 18, 24, 30, 36, 42, 48 dB/oct BEPE AT 1%
SRERAKTF 10000 Hz B BEFE AT 18 dB/oct B

-4 AER RS R S

RERIR % =S
HE
BE

BETREM

A&
eI
e

BE
BILAE
IE5zE{E

BE

IxzhaE

BETREM

i h a7
EERRE
it

2

0.3 ppm

0.5 ppm/C

<1 ppm/year

-145 dBc/Hz (@1kHz)

DC & 250 kHz (OE2012)

DC # 1.5 MHz (0E2022)

2 ppm + 1 pHz

1nHz

-80 dBFS (f<100 kHz), -60 dBFS (f>1 MHz)
0.1 uVrms Z 5Vrms

B1AY 0.5% (f<100 kHz), BK 2%

0.1 uVrms

+ 80 mA max

<200 ppm/C

50Q

-5Vpc 2 5 Vpc

3.3V TTL/CMOS B3, #HPET 50Q
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#INNRE

FHEER
BrE

et
B XA

. 6 FHEN M

AUX Inputs
Ihe
E1E
k7

AUX Outputs
Ihe
=N
IR EE R
R

CH Outputs
Ihe
=N
IRTEE R
R

Clock Input
Tk
S

Clock Output
T
S

Trigger Input
Ihge
B

Trigger Output
Ihge
B

Monitor Output
Ihe
IX TN EE A

AM/FM/PM =S84

5.6 35+, 640X 480 B TFT R B R G R

BRERNEER R
BNMEEPHTER XYR0 E
HEEBrE

Hf, 6

4 BB

+10V, 0.1mV ¥, 0.1%+20mV EE
1 MQ
150 kSa/s

4 BB

+10V, 0.1 mV Z3##%, 0.1%+20mV {5 E
+30mA max

500 kSa/s

2 BiE

+10V, 0.1 mV Z3##%, 0.1%+20mV {5 E
% 30mA max

1 MSa/s

HNER 10 MHz B i N3O
3.3V TTL/CMOS

10 MHz BF$him O
3.3V TTL/CMOS

PHEMASFNMEESMAZED
3.3V TTL/CMOS

REGHMHERASFNMLESaLED
3.3V TTL/CMOS

IRINGEERAY ADC AR IR IES i

+40mA max
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1.7 BHENO
e RS-232 ¥rofE 9 &t RS-232 BHEEE
e USB2.0 USB2.0 &iFE#ZEO
e Enternet RJ45-1000Mbps B43ZE0
WIFI 2.4GHz oM 4&1% 0
e GPIB IEEE-488.2 &
1.8 Hits
o HEEX
HE 220~240 V AC (110~120 VAC AJ %)
pIES 50 Hz / 60 Hz
InE BA 50w, JAAEEIE 70w
o HLRIEAEHANG 70dB@1MHz
e EE 12 KG
o Rt
£ 448 mm
R
BiEREF 532 mm

T EiERF 470 mm

it

BIE R 148 mm
T EIEH 133 mm

o FmR~TE

148 133

[ o o JTTTR
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PR 25 B Al

2.1 P K=mN A

HEMABREATHSEESKHNNEE, MBESEERESHREESD, PiINEBKSERT
LS 5515 S MR A PR BN SR H T B I TERNE, 1E 1 Fix. PilEMKSEEETEHE
FHENMSEESHRNFEE, HiD2B8EMEA (Phase-Sensitive Detection), FIFS5%F
MESHEHEEMEMEERMUXANSEESERIELE, ERRESSEESHEXNES
2, TRESEMRLIMNIEESE.

BIRE B ZAIFNES
M
‘ |l"' | "i
I |
m =
N

1. PIEBKSERE

M ESHRERLCEZRA, FENBARLEBERKESHER, HBKXTES,
M B AR FHTH T RBIZOERAIERIER T, AR KBRERFEBESEREE TR Fit,
DIRRERFERIRAES, RSEBRHL, UM ESHERNE. EEMPLm
RAEMARE. B Q BENHRIEKS, TE+HIEH.

BHHENEE (PSD) ALK E Q EMHEIEERE, EEARREE—MRANESE
S ESHERNFICERRA— ARG REITRBIRRAIEKFIER. BE PSD i
FOEIER, NEZIEKARRR. WME 2 .

S SUUBN e

Sr(t)

%2, HEBHENREE

S|(ORBRTHRENRHIMNGES, Sp(t) ASHBANFNESHEHEMEXRNSE
155 . PSD BEFNESBENSEESIEE, BIA IR — BT BRI SRR KR TIRE5R,
A BERGER AR . HEMREEME 3 R,
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Spsd

SO [ ps » LPF

SOutput
—>

Sr(t)

E3. BEREGHERAREE

MESBIEFHN PSD {RRES A E X A
S;(t) = A; sin(wt + @) + B(t)
BEFwRBFNESHME, A sin(wt + @)2FNES, B(t)ZREBEIIERSE.
SEESREMENINESEESTENA:
Sg(t) = Ag sin(wt + §)
AISSEIRTHRIA PSD HRI#ITIARRME, SRIRMLEA:

Spsa = Si(£)Sg(t) = AjAg sin(wt + @) sin(wt + &) + B(H)Ag sin(wt + 6)

1 1
= EA’AR cos(p —6) — EAIAR cos(2wt + @ + 6) + B(t) Ay sin(wt + 6)

ERERBE=M5, HPE-H2EIFNESEEA, . SEESREARZULRBNE
SHENTESEESHEME(p — H)NRZE, ERNESERBIE5SEESHRENE
AT, ALUARZED A—EE, BERES; FE, FMIREEEESZEMRE
5; MBE=ZWHARFRFESSSEFESHER, REERESHTEMTHN, BIESS5H
TEAEXMY, HRSERATE.

H—FHH, NGERE, E—MAERGTERS, E-MAESEESZENR,
BZMr ARMIESETIERYE, UBREARG, BBERMNABKRE. ELt, 1§45
RNMRERKBFTUSEEERBIWT

1
SOutput = EAIAR COS((p - 6)

METE_E MR SRR 2R AU SIS A T AR W TN B PR

S() T RS S S(w) fgﬁg‘ﬁiﬂﬁ S() G E 8o 2%

=
g

=
e
=

Wy 209

20 ©
B4, BIEBRAKSFERETIE

BT AEFNES 5L ESHEME(p — S)MEMEFNESHIRE, BE2XME
BB ERRYERIEA . SUESERAKRA A~ EREFHBR T XNER . 1 5 FFREWNE
LN SN S A
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S per=yerny JSTTONN| prowvay HESICON pupsngy RS(e T l >
TSRO“) g5 | R
—p| &EEE >
S Arctan () 0
l RL(Y)

5. WEHEMARREN

SHEMED = ¢ — 6, EFSEZBEFERMEE 90° WIERES:
SRO(t) = AR Sln(a)t + 6), SRl(t) = AR COS((I)t + 6),

At EHMHERA: SOutputO = %AIAR cos @, SOutputl = %AIAR sin @,
EX X=A;cos0, Y=A;sinf, FEFHERMRETRUENMLIEE:

2 2
2 X \/SOutputO + SOutputl
A

R=+X2+Y2=4,=
SEES5/MNES ZENBELERTBRTRSE:

0 =tan"1(Y/X)

2.2 0E2012/0E2022 Thge R IR &

B FHIFERIAEE OE2012/0E2022 HIRIBIEEI AN AT 7 -

O\

B

XIViRE | DAC > %CHOUT
—

\
|
\

USB2.0
| RS232
\

\
\
\

To PC [#— Ethernet
GPIB
WIFI

| TR REAE (GEEE
|REFIN Q |_|J @_, —/\
|

Lo i it P D Gl M il R T il il il il i i ) it i

Hritian

E]6. OE2012/0E2022 [RIEHEE]

BASRE, OE2012/0E2022 BRI A N AESHIERIE. 2 EEFESERE. B
BER, REERERS. DOEORKMAEZED, GaEOSHEED.

OE2012/0E2022 BF 2 MESHMANBE. HFNESEEIPERASNEERER
REAED, SWHARESHTEERGHIEHE#SE (ADC) BFK, RAKFES. ¥
FUMFMESHEEN 8 MEBARBEHITESHIBLIE, MBALZRHEE cHouT #0O,

SINE
SCIENTIFIC
INSTRUMENTS




0E2012/0E2022 DSP Lock-1n Amplifier | EGTGTcTNGGGEEECE

AARATARESRSTE#HITIE, siE@id@TEOmE 2 LA, BPEdEEHiE
Y LIA_Console ERf#1TMEL.

OE2012/0E2022 BB 2 MUFHiHEIF, FIERIHIE 2 4 REFIN FHONSE/RLES-
SHIEIFEYZE RAT UL IME Sineout F1 TTLout 3EOMIE, HEBIEHMEETE.

2.3 B2&BiE

S BIENINEE = AN SR S HANE SHTFHITHIE S, 0E2012/0E2022 B
S E(ESARELIREARIEFEEZESEHFREES, EMABIA 1 MQ. 0E2012/0E2022
BB 2 BEEESWANBE, S ERARFBERMAESE, BWaUXRSH/EHES
TR

BEBALTAMSERMEAAILUER, TTILSER, EXSHEE>3Y, KBF<05V; IF
LSERRRIBE, EZESIREKRT 0.3vpp B ELHEET 1 Hz B, LFERA TIL
BEESRA . BTEZRESENLORES/NEHERILERIR, mMARESSR ), MX
SHERBLERBALUEREN TTL RLES, AUEEEERBRESEARSEZES.

OE2012/0E2022 $itHM K EZBMMESEIFIRN, —ARFSEENX, Z AIMNMINER.,

HiREARTEEESEXN, NERBHESHEERHGSEMEREZRB~ERATEM
N ESHEEMIEZRES, WA FERASETHEITHNE, NBEEES/ILEASZRIBLE
BHm. ERNISEEREEBA 10 p Hz E 250kHz (1% OE2012, OE2022 3 1.5MHz) HI5H
FIEENEELE. BTABIRSHESINMES ENRZSSE —ERMERE, MERSE
PIEFREESIE, EABEENELZESSHNESZIESE—ERMEE, FET R
MER & B R HE AR E 1 o

OE2012/0E2022 thEEBFE RIS EESIRN, EZLRESH TTLIZEBR FA{ERINE
BEES. HERAIINFSEESERNN, IBRSHRSENRENBSEES, RIBEEYNR
. PIERAELRFEITEP S — BRI, XTRSERNEMNRE. BRSNS
SEESBRTIAEIARNIEE, iRiE PsD BT/RIE, ML ESINEEE58EESE
HRINGENES, TER8EESPHEMENRSE. hrt, Bais—R%itesDh, 14
BERNEERE. MREFELEUE, ATLUEARBESEREN . BTZENREEFE i
¥, ARIKHRSSEES2EEREEN, RLUSEHINIELEETIT.

2. 4 FAEE R =5

OE2012/0E2022 HIHEEHIERKRE (PSD) H—MMFIRARMKLIM. MNESHAIERG
FH 24 bit A/D #5R BR TAKFIE S WA RSN T . A/~ MmAVIBEUC KR RATHE E 79 64bit.

PHEMABRESAAEREELINES 5ESEESHRTAES, FE5aBEMK
BRiRE — METCERR R LI A L TR (B R MR AR SR T AR 5 A FAE SR
P, ENNSMAMIRF BB FNBELSIINRESERERES, XL THEESHN
EHMEMANFE.
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Si(t) Spsd

Sr(t)

7. TR

ETULEERE, X=mRRARFREARILIESHETES. BAABMESLER~E
MEEESEMER 24 bit WHFES, FFLERERAKHE RIEK 75 238 FEHIBIRME.
PR L, 1K S EHHIFITE-120dB, XREKREERTEFIMNEEPIER I E/LFRES
Ml o

FINETRIUKASIMP B R[N FERERER. ERRE, IAHBLEREES
IFREREFE—ENRE (BIRGIRE, HEX—RRREFTEFTEITEN, MUK
FRASLIAEFIKF AT R X — B~ % . ERZEETENFELT, LFLS
FERNNARRIRE. ZRIRIUTCERNOABIZENE, FUESEESHRZEIR
EEBYNNEN. IRESSEESUEFERE, #MESHETATINEREEEXR
HARGIRE.

LUR LR R SCIR O HE BGRB8 AU sh 7S i R B AR FRFITE 60dB LA, X2EAERLFE
GHRFFEFEERSERRE. ATHHEBRAREEZRTHEES KRN, LSS RIRER
1B ESESHEELN R ESEARMNETAFIMNERMS L. MRARFHARLIAEE
KR SE R A FEL KRR, ERNSEEEES A/D BRFRERE . —BHRNES TR
FlE, MASEETREGIMEIZEFRSIAGINYIRE. EFRLE, 0E2012/0E2022 MIEhASHEE
BEix%F) 130dB I k.

ZEAIEL, U F R ARSI SR S8 7E 5 5 E s LM T LUREIE ARSI
HEEHEERSE, HEUBFRASIMWESEESERES T RRFRS, BMBARSE R

i,

2.5 EK2E. BEEHIAERIEE

BRI E AR SRR OINES, EPRERANESSSZE SRS
LERENEFTRSURREES . HEARXESANMESSSEESEMN, RENENES
A RERES. BEICKRFRIRERSEE (WE 8 i) REIERERDEINIESES
AR SIS SIERR, ILSIEMARREE— N SmAHEIEKARAIINEE.

RBIEERE RLEER (REIERE
MdEs

WMNES

E8.  FRBULIK AR HYIBIK AR LA
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B [8) 3

M8 S Rmi KBRS TREEFEZSENNRBIEESERE, RBTRE
FIEIEHRSI . HprEEH ¢ itEARA:
1
TC = ﬁ
Hep f g 25-3 dB eRIELESRE . fFlanzdF—N—BE RCEBIREEMS, 1 FA0ATE
BEHEREEM-3 dB BIELLINER 0.16 Hz.

BERRAT, HRGHENGRARERE SRS ELm~ERE . BiEd g EE
BN E BE 5 1 2 G A0 I SE AR RE L RE RV AR M N IS8 75 Xof 26 L Sim B B2 AR o B B) B 4 RR T % B
ZEREMMBEETZMIN, TLFMARGNRERE. X T—M RCRBEERMS, F
EEF 5 ENEEHL LR E, FEERBERRE. TRMBRBIEERNMNESH
B BR NI Sz 3R] 9 B 7 :

0.8
2
206
-9
4
-
20.4
=
0.2 | v | —n=1
1 ! 1 [=n=2
I | V=4
0 1| —n=8
L 1 1 L 1 1 1 1 L b
0 2t 4t 61 8t 10t 121 147 161 18

time

Elo. RIEIEMN 2= AR ER AR R

FHENEHE B HILIRE RN B RIFHIEETIE (ENBW) . FELLFFARIA—T, M
EHEEIENHTRIEKER-3dB H5, ERMNENSHIRENBRFE.
£/ RCARIBIEN 25 9 3R 5 v BE RN N F 15 BT B aNR 1 7w :

Fz1. B RCIKBIEKZEZHY ENBW F1Ma R Z 1R8]

R BEPE FHIREHRE | WHELE 99%F E E Rt E
1 6 dB/oct 0.25+TC 4.6 xTC
2 12 dB/oct 0125+ TC 6.6 X TC
3 18 dB/oct 0.09375 + TC 8.4 X TC
4 24 dB/oct 0.07813 =+ TC 10 X TC
5 30 dB/oct 0.06836 =~ TC 11.6 X TC
6 36 dB/oct 0.06152 =+ TC 13.1x TC
7 42 dB/oct 0.0564 + TC 14.6 X TC
8 48 dB/oct 0.05237 = TC 16 X TC
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WP IR S SR IR R B XS L

AT RERADHEBAIAMEEE, BITRBYFIRFEF R HE T BHIZERAEEIRE
B, SXSBIRIMARGEERFZRGENXILE—H, BERGHERSEURERTEZH
. gRENSHEBSMNREZEBMIEL ISR KIIREIEESMREEE. HX, E8
HEISRHEE— I REEHA, SRRNKEEEREELSFEESANEERER, X7
R&EFEFNUEHIRALFA, MEXEEURHHESASERERTREBXOEE.

AERRABFEALINREIERFE— 64bit L3, ERIEIHEA 0dB, FH QE
=& 145 dB LA LI ET IR R

EEREY

FIRRBHN A — MBI URRERREI LIRS . AMERANESRERS, HHE
HBENHHNSEAMAESESEESHRNSE (ZEMSE), FEX—MMrE0E
ETRESRTIRENENS ERE. EMERRROBERT, LIRS E505 BRFEERN
EEHLRK. GINANESE 1H SARAURT, BAZFENSER 2Hz, BIfER 10 #
RFIE B A — B RC 7RO R, X 2Hz SRR EMT R B R E 40 % dB.

ElLi RS RIS E RN — N2 B R AT A RIEEFIIEZE, TAAREIE
SENENMERMIE. ELANGITH, MRATRSIERRSE, RFE 1 POFEH
8], BOAILASCHREL 10 #DBTIE]E AT RC IR R EHFHIIR

7£ OE2012/0E2022 1, REHIEHFHILE N HRMIRE(LT 10000 Hz BRI B E AR
FEEA, MRS ERBEREERRNMIERTHBR, FTHEEKMEIZFRF, LA
VEFRARDIERS. ERTIEEFNERBNITIZITT ZMIEES, XENERSFEER
REEBEMBRSEESHIEESE, TREREKNRFES.

BAHATE &

RERE AR S IA R B RMESSIIAT 100s BIRTEE S, XEFR M ENBERT
REHELMAENE EBITTEREXBATLAFTENH KW EZEH? BAERLEERT
BRITikF. FaNSEESHMRRT 1 vz HEEERSRIESE TR, B8R
HHMEMSBESREBMIMKATH TR RLEERNEERETSEESHEESE, H
FHREESEERERENIERIRIER.

FIAHFERAR, 0E2012/0E2022 FEiR TR EIAZE] 3000 s HIBTE) S, HEXZHNE

et (8] 5 8 5 0180 = BE PR I 16

EREMESRENE, LREERMEMRENE SRR, HALUBT RN EIEYK
K ARREFFREE K. ERFRIFNEBERHR T, I£FE S AR 25 R H AR
INEFE)E R, R RERANERNNINIRE . R, HFEE— IR EL R E ML,
AT 5 FE [E) B 1 K B () 3 3 S 0RO AR e P

HIMFENRTR, REEHSIEKSEFEEN AL EFTENELIRERRFERE.
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OE2012/0E2022 DSP Lock-In Amplifier

—ANSRAPFIEREN R : RENNELRNBEEREFEE, MIE L E KR8 HMiE
HEEBERRRIREE, UWREKAVENEHSRE. R, EENELREMER, TUEY
T 0 B<F 18] B B R0 IR O 2 R

Bt

MHEHNFMNERMEERAZK? EBORTHSHENK /. HEISMEEA 60 dB BT,
REBBFEFESSELHEENES K 1000 5. EHEBICNSES, BREES TR HEEEN
FHVMNTEE . E—MEBIHER RS, RZESRNSNREXMARERSV. £EH
FANEE A 60 dB B, HERNFIMARNESHERE 5 mv. MBFKRNBRFISHAE
SH, IAERBNXELER. BMERSRNSMNERNLEEIRE, BHNMAF[ERE
HAK 1000 %52 5v, WREGFEEFESKE. MR PSDE 1 mv IRZE, MIEERLIRE
A1V HEE. XREATAETENREARNESICNSA ARSI EEHNREE.

EAETHFEANGEBASREERARMNERBASSE, TR FOEBKSEAEE

BERMENRE. HFERBABEAEE Eﬁ‘)\{ﬁ%’vz BFERBMARRATHEZ I

WEMAREFRIEER, BEERREEIF. XFE 0E2012/0E2022 EaNSHE&EEIA
# 130 dB BIIEEN ZIREF MBI R R

EACL [ fanp bt

OE2012/0E2022 #E[FERA CH1 F1 CH2 A Mg IRIE.

CH1 A CH2 B 5 R 7=

CH1 A CcH2 Ry SEE A9-10 v Bl+10 Vv, RIFTZERA 1Msps, BUIRFEIREIMIEA 16 bit.
ARBHANESHNELERSEMRENSESCEMNLES, EEEBHEE . L,
OE2012/0E2022 T REETRI AN E RFEE R CHL £ CH2 IIEER, HhaiFEfuESn
X1{E. Y{E. R{E. 0 EFHIE.

( Overload: NONE NONE | Input Range: 5 v |( CH Output
|Sigin2 | Overload: NONE NONE | Input Range: 200 mV || | CH1 CH2

R=+1.007 WV 52

R Demodl

+53. 005 ° s

+ 10, 00%

'Y=+0. 804 uv [

(Oscl. Src: Refinl Freq: 100.000 kHz | PLL: LOCKED | 1. 000

\Osc2.Src: Refin2 |Freq: 999.999 Hz |PLL: LOCKED)|

[E10. OE2012/0E2022 i+ B ERME
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OE2012/0E2022 DSP Lock-In Amplifier

X, YFIR ML B Si8m

OE2012/0E2022 #EMEIBIT IR B R 2 LUTIENEMAIRE X 3Tl 2 EE R LARRE
MHEFEREMNBEATEREBGAN. BARBETTUECERIRRE, FLMHNRS
EAURLFEARE. MENTHRTUEZEN R SRR ERAE S IREY . RBELUHZIER
HHWESEEERER, HAX—HLEFSEARBENTUMNE. FREXZAUEER
% B 3 A0 £ 100%

o, ZRGEEEI X, Y &R BSIHERITHRANEE . X—HMRiEEEE
BERIU—MFE R RSN ik, ERNEFHFRIETSZ—KNMIES, &
ZUHALIER, HiBtaENRERAR 1V AR 10v. BHESHEENEEERAT, &
B EERMFEIEZEMENNERES SR,

ERBTHRZIERIER T, OE2012/0E2022 RETBIR 1855 R4 9+0.001 ~ +10000 Ay
MMM IES. EMHtELARKX )

Signal

Output = ( + Offset) x Expand x 10(V)

Sensitivity

<Offset>AIfE -100% ~ +100% < [BIHITIRE, WJBEHFEEEFEEGAN, /TR
0.01%; <Expand>{EAI7E+0.001 ~ +10000 Z [E)#{TIRE, AESHFEHBEFEAN, =/
Stk 1. filn:

out t_(O mV
utput = 1mV

+ 0.2) x 2 X 10(V) = 6(V)

2.7 Bhastid&

HSHEENEXRRATZTANREESHHERESHLE. SISHEERTHERX
BRAREABIEERAD, BELL dB RR.

MAShEE = ZOIg%(dB)

Hrep ovL REBWABHZSEE, Fs RRAERE, R shZSE B #3175 & /9 100d8,
RRAFESDHREAULLARESSH 10015,

SRR LS ERENZRIEEN LW P AR E LR, EHE A R I AERTE K
FRAVMI N ImF0 DC A RRME SHitin. RENMNERSASMERRLL, BAREtLS
BEEMANIBIE AR, ELrRUBE RO ARSI ATRBAEEIRER
RAECHE, LFmIERREEH, 21 PsD FRBIEKRIRIE T KBARER, ERBMAEH
WEARKE, HESHREHER.

BIAERMARZRAVIMNE ST PSD B ATRRIRMA, M PSD B2 EHITERM
REIF]. EBIBHEATHERT, MRBFEZMIGEHEIEM, ERBTE/, WMAREZER
MMARESE PsD B3, SRR, FEMENERZEER)N. RZ, REMER
e, FRRREE, NaSEERs, EHERAFAEGRENTINES, Bl
EMEARM, FRETNERE.

RBAMEEEZRERMERMBERL . BERABSESHEERNBREZT
PSD ERIFZEMRERES, XHLITRBIEKFNERZRBMIEE, MWaHERERFMW.

MESEESRERRAX. EEEMRLNNTHEER 0, TESEIMRNHSHEIL
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OE2012/0E2022 DSP Lock-In Amplifier

m, BSENEEBRE, INEETREFEKE. SEMEMINNSEETERES
PRAGEEE, INMRIEE MR AT LR S SR, NSNS E SRR S & .
EESEMRPETHEZT—RLBKR, BE—RTMNEFEAK,

OE2012/0E2022 F7ASHEF AL 130 dB KA E, BHHSHEESFEHEIREZERS. &
S EREN, AT ERRRSNEEGFESBURMLIRELN. IENESRBETEERR
RAE, ELLTE PSD IRBUESHREFMASBRAERE, MRRERK, EEshSHEENEFH
SEERAKNBLIRE. WRIMNPEER), NHEHRHFERZT OE2012/0E2022 BHEE
F2M. XA LUBE PR S SR S E R IE R R R IRE . Bk, EXREAPRRE
FERRRISHEE, ESHEBAELS.

2. 8 (ESHINBUK TR

HHEBKFATLUNERENRENWMEEES . ERELRTLUFEESBFK, BF
SRR SR IRAIRYRE . FLRMREEES M ARSH[LMA BB AEE, HESHAEIR
BEWIRRE SR UNIEE, MAHRERESHEREEL . 0E2012/0E2022 FIIEIAAMIAEE
I KL 0.2 B 1200 15, BRLiLHEEFRE ZAKBISRSERE.

BERESHRAGESNAEEHRMERE, MESBENEENBSHEREEE.

MINR

OE2012/0E2022 {E S M ABHIMNIZE 2410 nVrms/VHz. SIRMABIIMNIZE R
10 nVrms/vVHz, %57 1000 f&, AFLIEHME10uVrms/VHz B, BRIZHAEHMH A—
fr RC KBRS (6 dB/oct BUIRFE), RCITIEZFAIATIEIEE ST 100 ms. FIKZHIMNIRE
MEMAMABIIREAESHIREMNR, ERENESELETZRETRATESR. B4R RC
TR ARFYIRAETIE (ENBW) A 1/(4XTC). XEMRE, MWIRKFWMANSHIEEHEITIE
B, HEMEREST ENBW. EXMITFH, EEEBHANIKE100Vrms/VHz &5, HEH
AT IR A 2.5 Hz, FKBERUMIHEEBEREA A 10uVrms/VHz X V2.5Hz = 15.8uVrms. XJF
SHRE, RFIEIEERREAYEN 6.6 SA£4. Bk, MEHE KXY 104 nv IEIEERS.

BIERARMNIRERIE. EIREEE N 1000 56T, MIAERIAZIRK, BIARE
IR NIEREM MRS . MIRBIEESNENIRAET R0 ARES.

FUMR AT R BURTRNE S 8RN ERE (3% 2.5 F). a0, 3% 0E2012/0E2022
WER<ImV>21Z, R EREEH <100 ms>LA K <6 dB/oct>HIiRME, MHEFHIRET A
25HZ. X MEE T, MBI N IHBIMEFE A 15.8 nVrms, i H A 2129 0.32% (B 15.8nV/5uV),
IREIEIEEN RHEIEN 2% EH.

BEEFESEE—MEIBRESEL L. HPHEBAHIREE70.13 x VR, L 100 Q B
P65, BRTEHAMIIEER 1.3 nVrms/VHz. TI—NEHTA 10 kQ BIE SR L ENE
B 13 nVrms/VHz #AF OE2012/0E2022 B BMIANIEE . RERIEEX/NEENMEER
HESZMEFIRSITELR. 5ln, —1 10kQ FEIMNESREANIISHEBEARE, EE5
R FIR A A OE2012/0E2022 HUMINIEEE MR, DIEFEK/NAVI0Z +132 =
16.4 nVrms/vHz.

EEGRIKN, 2ERAENEEESNARTIREZRASENBEFIES, RGNS
IR FERRBERBRAE, BXMBEATHEESCENEREERIK, MRS E
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OE2012/0E2022 DSP Lock-In Amplifier

M TARES 2N,

PUREBIRK AR

BN ESAIMESMBAREZE, SBENREEIEES, XE2ESHHFHER
WINESERI . RBEEIIFEE, XX EVRESMENHSG. LLAESMER 100-
kHz, FRZETFEEE 200 kHz RAFSNE A GEFITHRIE. OE2012/0E2022 HY A/ D F5HR a8 RAFINE
2 4MHz, A/D EHMBIEFIRST 2MHz SIRMES, ST 2MHz: HESSEREEH
T, SBXRFEH. XERHENERZE A/D HigSME BT RP, SMNESEHIERT
Wy, BMESAERE, ERMNEER.

ATEBRRIFHXMER, OEENESHITRBIIERLIE, HRESBE 2MHz 5
SERSY . RIBIEKEEATIENES (0-1.5 MHz), FEXMIEEENNEERSZENMN.
=T 1.5 MHz ISR ESSWEETR, M 1.5 MHz & 2.5 MHz 23 iEME, X5T
2.5MHz $IERESFIREAE 4 100 dB LA EHIZR

IPNEZE7 Y

OE2012/0E2022 HIMIANFEITH 10MQ. MR EZEESHWMANME, TAFER
OE2012/0E2022 BLERIBIE M AEE OE400X FR%l. OE400X ZRFIETE A SRR ATIA
100 MO B E S, #WERFANEMERTR.

2.9 WINImIESR

REFATHAENBEES. IEEESREBRANELT, BRELIERVUENEE.
ATRERENERE, LIVEERDSIIMEPAI LB EHIRER. BRT RREBBREZ
o, EMIREIR (NHEEE. FSLERNRE. ATESHHNE#AS) NERANTRE
Rz BRIt FE MIRREE, ATIAEMNELATFHERNE.

BMNOEEARMPNERZN SN, PIREREMEDER. BIREREENAEE, ME
o7 EEFE I RE B RUHPRIR RIS o

BipEEER (A

BinEEAERA, R A B SHEBKSSEN A MAZEORN S OSEMINESE
Z ERBEE.

—fiNA, HEFR ovHEE, AMARINENBEFSBEFNER. HESEN
SN R E FEIEEERN, BIINETEESSH—1KER, BEERE,
X AR T4 S B S A (L SR B B SR ED BRI Bt BB AV SR EUR B K it , XL FEA A
FEEE: —RReMEFHNUENEEEERAZMREFLHNEEE, — 2B Y
AR E A E IR KM . ZERRXAEIRE, Bt ERN A EBFEHit E)EE—1 B
PE Tk REEIPR T [O] 28 (8] B, 7E OE2012/0E2022 B, BiF#b (Float) FEH: (Ground) FAFHER
PEARSCIESE, JFHSRA 10kQ BPE, MIEHSRA 10 Q B,

B, BinEREEATIRERME IR, BRESZRERE, SWINENBERS
Frgsin, FERESIRBUXLES, EAHRmEREERXERNP M ESEMERENBEE,

SINE
SCIENTIFIC
INSTRUMENTS



OE2012/0E2022 DSP Lock-In Amplifier

Sl iy S R NI Y O S L

ZEEER (A-B)

ENEREAARRESEERIESHE, S—RIEIXINEAR (A B) F. Xt
R TN A 0 B OB OFHZERNEEE, AMEONINERFREREHEERS
R A AR IR A

ERENEZERXNEF-NFEIENMT, MMANRIBERNIZRRES, TR
E&, UGRFHEREBBRN, NTENETFRIRE.

RBAMERBEEN

OE2012/0E2022 SHMIANMIE S BR RIS MERMBEAHER . ZRIBEEIT—M RC
=B R (-3dB MM Z 0.16Hz) RIEMREARMBIEINEES, TRBEMZEFESIME
AF 10Hz (RIE@EHFIEE) WIEATER. STFRET 100 SAR/MES, NiZERER
BEER. BERBEEATFTMANES BETMERS.

MRMANESEEERKST, BREHER, BTRILNRE: ERKBEEPER
DEHLSWHK, WREHAZET A/D FHinZMNER, MLARSENEERTEIR
%, tWERREIRIR A/D Bitss. BINEREW A/D HRBENURBFER, £ PSD ESHM
SEELESHRE, BLAFTEFRBRNRBIERLERZTEEIER, SSHEEFEANNE
518

LENESRIRERAT 100 B, BIUFERAXZRESER.

2.10 EBREE

PR 7=

NERWAELEL, TAANLETFERINEAR T ERUER A NI ATIRZ
AR, AR RARE MR T RARRENE. JLFARAENESE, RUSESHRER
HIEREATIRSE. BIERNENESHIFRS, BENGFELIFERVNERE. REEK
HIR A R TEB R (BlanFNES ), RAEEESFHME NTEFRARZR.
M 55— LL L T ROME 7S (15U AN 5 53 P R0t (=] B% ) AT AR R 2 R SRIHBREPRAR, BL4EIRKAN
RIFHLBEMMITHRR. F, RAFASELIERBS RS, ATRURTREER
REFRIHHARBRRIX — 8]

BFRZTEFAESHMERNERRER, XLBREHENHYIES L.

LEFFMEE RS (Johnson Noise)

Ef—FRiRERN, ESEPHE FIRELERREIER, HRinSE =% —MEER
E, IRMELMBES, hIRARRERARSE. EEETHRAERTFHREMNEANRS. €
TRETMEMm, BESMETHTX. Mg EE, AREEZEMIBRAERNSNINEL
BE, MRUTEENE, EXEBHRIEMRL, Bt REFRGMEN ERNFZWERZ—.
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OE2012/0E2022 DSP Lock-In Amplifier

EREATE, A—PEME R ~ENEREEBEEHTRITELX:
V = Vv4kTRB

Heb CURRE RS, k=138x102 K, TRUFRTHBAMANFRERNFRES
R RMERE TN K=C+273.16), B ROUHILN BHIABE.

B, Nyauist FIFIHAIFHERLUE A R ANA T AR MOGOHSE, FHIERR T RS
ES b

St(f) = 4KTR(V2/Hz)

flgn, ERT, F—1 10K BEEASREBASFOMAL, MbimEkeER, AT
7910 kHz BIE K S RMEECHWR AR AEMBE, FERA 1.3V,

HIREEENREREETMEL T —ARRBEAATHNY, BERECERESETT.
HEMRATEREMKEESE. ESRIEBASNEEBREN TR, RAMRMBERTSS
FRERIRE, MASEMREMOEBEME B REREL.

\]*],

o

BISTEER  (Shot Noise)

BERELE—IREMEER, MAR—MEEMNRE. BETENARMESE T RIRMN
GrittR. WMRBFTZEEFIFMW, BLARRKKENHME TREE:

Inoise = +/2qIB

Heh g AEFHET(1.6 X 1071° C), | ABEEEH RMS B7E, B HMEFE. Flw, —4
RER 1ABR, £ 10kHz SEERNIE, HBYERSNIA 57nA, HELETE 0.000,006% T
Hrhe MFENRER, HEHEKXK: —MEER 1 uA BIERTE 10 kHz SEENMEE/YEY
F BB 57pA, thELE 0.006%H K Bl. 3T 1 pA IR, 95 BIRMEAE TN A 56 fA(TE
FEHHEIRNE), R 5.6%HHKE!

MEEIERR T BGEME E IRt E—MBEgE, HEInFEERERKA

Ssi(f) = 2qI(A*/Hz)

AIE S HESTIRE ARNEREERFHER FEAFMWMS LA SRERE—
R, XMRIZHSEIEERN, GInEEmME —RE DB R B B R E.
ERMTRELINERSHFRERFIZRE, RERTZEEGEREVINEKER.

1/f & (Flicker Noise)

1925 ££, Johnson TEFE FEHAPERLI 1/f 185, HREBHSETIZRERNIIERIE
SREIELL T 1/f. SAEMAR, BREMTE, EANHAENES. HRANBETLAHEHS
IR A TRAERT, HiEMe PRI ERENKE, MMmSIERE.

RENT 1/f REMRRCIERTE, RAREEANEEA—N\MEIFZHEAER ., HB
RIBE#HESHS S, NRIESEFLTFTIERRMNEY, ENREZSERERTA:

() =2 (v2/Hz)
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OE2012/0E2022 DSP Lock-In Amplifier

1/f A A QKRR (flicker noise), RAIRFMHFEUREZEERIBENEET~EH, E
S POIRRESEITES, HEFORR ERERNMAE, BRTIRZRM Q E. BT
/f IRERASOIMEMEIEMNERERS, EARIT SRR AIE RN,

SR AR AIE A R T YIRS M E WA AR R RIS . X TAEREIRER R,
IS R AMEENRBRENARETEE—H. B, LRREHSFEMEIEN
WEREER. ERPHEEBFERENES), HERRSE—MMMAEEBESKA
HFENAREENE—R), HESRETHERBRKEL. X—IREMRL SEEME
BXMEZRAXR, HPaEEEOME, $S5RIRHREAR. D4RE, REEHRE, ERES
PR E RG], K&RAMRER), ERBRERRZ, KIREEBRZ, 4xRERK.

2. 11 ShERIE SR

REEARE LR, RARTHERVXMEFNA ). BNTREAREMS,
SRR RO A B EAE, T EEXSHANREREEF L. IMNREEREZBTIZMN
g EFRTEEHAER, EMEN T NENRE. PRNRERENSZESKEARE, 5
EFRMEESHEMSER, EFRMNELRMEIR. E5F, IMNBIRFRTUBEE SMEERT

EABEE

HATHE&EZESZEEAES, ERNRFEEMEZEN—H, RUAMFERS, XRA
HHEBE. RIRSEEF (FMTGEZEAR) B FHKA. MEBBEBKIHHILNR
REEESHUAIXLEFTEEFRBAERE L. BRFERFIAURER), BRESRNEE
SSMABWRLFNNEESEK,

FEREANPMATRUT AR EHk:

[= (*)Cstrayvnoise

EEP, w%”ﬁéﬁiﬁ%ﬁ@ 2mn {'IL:I-‘Es Cstray%%i@@ﬁ{ﬁ; VnoiseTEEﬂ;Eé)::EE,‘J*}EmEo

LIRFRMET KRR, BERERSTXR. MRZFFEMSEHR—, SHWELRHN
FMMERK. EASHERKSESIEREMIMENIES, ERSIESSEME—HRELE
ESHITUE.

OB RBENA:

o BREFIE, HERELREFFETEMNFMNESL.

o RIHRMAMMSINKRE, IFBESHNRERRMRASERIDNEFEE.

o AR, OINHBELRREBMANERET.

RS

MM S RN — NS, RMESFHAEIRENIE, BRNHSISBE EIRE
MR R . TUNRRES LT, TUNBRARN =S BThE, BNER)
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BB BRREE, #MESSENNELE RE. BIBEHNK/NMBEAE LIRS
X, ERWIR, BIFBEX, WLWHME MK,

RO RRMERBETTE:

o RUBEHIREMHIEIHESIR.

o (ERNMLK L E R TELRHI MR EH B LT LU/ N RN -

o XUFREITHIMERR, BILHEAENFAZFENERIXIE.

PEMEFE & A IR BR

EMIFR BT R—DTIER, EEENMiRREL 2 B~ EREEE, MREEERE
EBR, MESFBNERR. EMTFBRIRFEMS RPN —MIIRIRE, ~ETHRIRZE
S MEMIRR .. RERMBE AT Y —NRIFERLE, NIMEHHRIES, NMaiZi
RGgrp R E. THN3OREIRAY S0Hz iR MIFBMRNE NREIR, K, T
SHNEMRS, RTRMIERNMEE WS R ERAREMIF RS RE . AT HARE
m, BtREEREERSA. HEERNEETRISIERRISNERTLIEBIAE.

HBRIEM IR B B R AR AR -

o HIARMIEEIIE—1 R,

o MIREZNRAREM, XHFALIHEMERSAE.

o MESHYIEME LB % AR IRAVEM B R IEN .

BN BANR A A

REBSI R AR R IR SEF A, A ALRRENRIEE S th iR BR A N 4 L
ARSI . ERIRMEERMESESESNES~ENIRIRD, SEMETRE
IR,

HPRENE N B9 7555 -

o TEMER, RUREHUEDHIMAIIRE.

o RIS ES R ML R EE IR ENTHIERS] .

o FRMEF BIRR LTS B R 45 LURL D BRI o

PRI

AEEYN, ENERMARNE BETEMINAETNZ B~ EREEE. FFEZEME
BENRERRZ: (1) AHEREFIIZHIITE. (2) BHERBNEFRKERE. HA B
MERENELTNT A AV, BFREDHANFN,, WEMNZEEMEEEN

Vap =V, V+kT><l <Na)
ab a b q n Nb
Hreph k AIRRZESEH, k=138x102)/K. TRUAFRIABNMNNANFREHRNZRES
BIRERHEBRKRRA: K=C+273.16), 2 q . FHE(1.60 x 107 C ). B LA 1S AR
BRERETERIWMERMEMEEE, BARERBNINRB(EFEEERBREMFN
AR~

LM ERBIEMAT, M ENEN B ERE TR EIZMT — PN EET

ERRHEF. IMFFESREEVIEX, ATRETLER, FAXMEEMEBRE.
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AEBYUNSMEERNFHEERMIEK, ERMEAEZWEX, LEE mHz RHHNE
B, FMMEKX.
THBR AR N 750 -

o MEMNSHERARAFAEERIATE.

o (ERFMEFFMAITIR.

2. 12 RENE

OE2012/0E2022 1R IAME AN EINEE, FTLUNEBMANESESENMRTHIRES. BBOBRE
EXISNR AR, AKX LR ERITNE

RIEF PIER RCIBRARRIFEEL, HUHRMARALEEMAUSEMRATIOME, &
T B /9 RC BN BRH SR T IRIEN AR . Bt SZMEHARRESRBERLR. 5
MANESHMEB—IEER, PAGHEBARZRATLUNERERENE ENREE, FEME
RBISMNAUNE, EEEFRIREIRAREIHRIEE.

OE2012/0E2022 JMEMREMFERELITE—BRER X EMIILRE, HEXNES®E
SEMIE—E T RANRIRE . MXMNERE PSD ZERNHEFIEERNT R, BARRS
RSZMIRERARR, FLUETRERTIA—HAIE. B ESRNEERUR TR
BHNEYRETRAESR (VENBW), BENREEEERAESSTENNEE, HBEMR
V/ N Hz, FHIRETRAITEAUSE 2.5 BRIk 1.

2. 13 BEAR N /8 (AUX IN/OUT)

OE2012/0E2022 B2 T PUEE 16 A= 15 E HEEN AUX-ADC I\, IR ESEE A10V,
BRNVDEEERIX 0.1 mV, RHEEZEJ 150 ksps. XU ADC ZEMINIG SHAIRIPFAIRE S
MAINEE, MAMEIIL IMQ, AIRIATHITIESRE, ARMNERFEINES, HEBMNENE
M LBBEWERES (FlakBREERRITIEENERS), UETHITLGEEME
BEAIEHITEML

OE2012/0E2022 FIRIEE TR 16 MAEISFEEH#HEN AUX-DAC i, M EBEETENA
+10 V, S/NPPERIKZ 0.1 mv, BUERRIEFTZR K 500 ksps. ATLAIRIEFD A EZIE (BN [E iR
Ho

AUX IN #1 AUX OUT B9 O FAFRME BNC #£3k, SERK7E OE2012/0E2022 [FEHR . XF AUX-
IN #{E B 7RIZ B £ [DISPLAY]) FIZ B chiff (T, T AUX-OUT RY%6 H{E1% & £ [AUXOUT]| F3E & ch
#17,

21455 Kk4% 2

OE2012/0E2022 AT LR A ERIRSH R 0SC1 5 0sC2 1EAE SR E=IREMIEZ
FBIES, 1BESEERN 100nV £ 5Vrms, HiHBEITA 50Q, IRFHEEFREEJ13K 80mA, RIEAIMA
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Ms5Voc SERIMERRE . WHESHEMSHUEFEARIKHRAREEL, FETUMRIIRE
ENTATTEE

T HRERERERIMNDIZE, GNESIFHISE, 0E2012/0E2022 EEH S AIIRENE
AT AE IR RNIR % T T R A5 A B A RR 7

OE2012/0E2022 WIS SR ERF3Hr AM/FM/PM JBHITHEE, 75 EM X REHITESIE
il

2.15 ZIEFNE

B 2 IEE RS E AR PR ER . 5IR R HH &/ A LERE A E5% & A
RLER B TR ERIENIY . RIBELMHLBNRIE, ARRHSTURTIERS—
BEEHFEERNEZRBMKZER M. ERARNF, BRRENBOMAERSE,
=/NEREE TR R B BRI MR AR —REE, /M NERBPNE TESFTRERE
B B EARIER 3 FR A R o

REGRPIERKED, R—AERENEENESHEREMEEES 2. ERZHE
FREA b, FEEENS/MERMERSNERIZTE. XE, BTSRRAEREEHEE
KT

OE2012/0E2022 SREGMRIFF % T LK RIRTNEINGE, 8 MESIMARESBERZ AL
EET#HIT 8 MEE P 2RI E . [FRTE 8 B HHEM AR TTARA LTI, BIFE—& OE2012/0E2022
BIRISERK

XF %5 1% A & 1% B 7E [DEMOD REFISE R T

T ZiERMEINAEZ 5, OE2012/0E2022 18N T EESIRFATIEE U R ARB A I
RIRAINEE
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OE2012/0E2022 DSP Lock-In Amplifier
3. FENEA

3.1 BIER

R=+1.007 uV [==
0= +53.005 °|=

X=+98.59 nV |meaw
Y=-15.32 nV [

=+ SINE SCIENTIFIC INSTRUMENTS

E]11. OE2012/0E2022 HIHER

3.1.1 B RE

OE2012/0E2022 £ 5.6 &~ TFT ERREEAMA PR E RS R EITH]. BRES
)} 640*480, B 8 FMERREFHEAFIERE, FLIFESYSTEM]FRAKE.

BRENLIXNEXEATERMAGESHNESLER, THAXEINXBER. L,
BXERYHNT. FEERER, WXBERIHHABENESHER, AJLAZE[DISPLAY]H
BJ<Display Mode>iZ I IR E .

RHENGAXGATNEREH ZHEESER.

3.1.2 Ri#

BRENEDE 5 MU, KERERRN LA ESEERENINEE. REKE, Wi
EEBANTEYL, —RETAMNRSRIHTER, —EE=RLsl, REERAERR
BEHTMN . TEWMINGE, REANRESS SHEEMNSHRIER.
3.1. 3 KEfH

HESH A LUREPBLF RS RIS H . KERISEI T UUE R iesH#t TI%E . JRIRET
st EEE —IEASH, B SRR R NS

3.1. 4 5%
TEAH 3 HREM. ENTRY XBFEMNWHESTNSHHITHRELKXBBAN . MENU

XN ERSAANSHIIER, HiEH 10 MEIRITIEESRE . ARROW XIFRMRL SRS
HH0iksE, W Sensitivity SEEIRE, RIS B—MIEITIENF.

SINE
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3. 1. 5 BNC %3135

8 /N BNC 328, MZEZEASBIE SINE OUT 1, SINE OUT 2, REFIN 1, REF IN 2,
SIGNAL IN 1-B, SIGNAL IN 1-A/1, SIGNAL IN 2-B, SIGNAL IN 2-A/l.
SINEOUT1/2

ESREFEMERX 5 vrms FIIREFTHIZEZR ML, WHERA 50 0. HEREE
SSEAN, FESXERBEHRTSSEESHITHIE.

REFIN1/2

SEEFESWMA T LR EZOREL TTL 5KERE), MABRRA 1 MQ. EZCRIMARITR
e, XFP>1H ES. MTIRIMNAIER(<1H), HEEER TTL KNS EES.

SIGNALIN1/2-A/B/I

SEMATLUEEFEBRIREERAN A, EZ0BEHRAN A-B. FBERERBEAN . HNUEH
[EESE, Av B B MNMEOMNBEIIIEA 10MQ//25 pF. HMEBHERESH, | FOMNRR
J1000 8 1kQ.

3.2 [FER

E12. FHER

OE2012/0E2022 [EHE#RANE 12 Fir, SIEHUANE, HIREZEO, BHIEFX,
USB2.0 [, RS-232 &%, LAKXMIEO, Digital-10 O UK RINGEEO. H,
YR INEEIEOBE AUX IN. AUX OUT. CHOUT. MONITOR OUT. TRIGGER IN/OUT,
CLOCK IN/OUT. # TTL OUT,

3.2.1 BiREN

HIFEOATESNEEBRN, BT 220V, 50H: XRTHHE, NERKLZE, FEE
I PRSI A T I BRI AS ThRE -

3.2.2USB2.0

SINE
SCIENTIFIC
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USB2.0 =iR#E O 2£1F 0E2012/0E2022 $HHHMARE S PC HLiFHITIRIE . AT LUBRIE PC #1
%} OE2012/0E2022 BT HIFIZ BN EIE -

3.2.3RS232

RS232 EMOZARHERY 9 § RS-232 BHEO, BJ £1F 0E2012/0E2022 S5 Hfth_ Uit T
iﬁiﬂo

3.2.4 LAKM#EEO
ALK M$E O@ RSB SiA 1000Mbps, ATER PC HLEH TIRIEIE T -
3.2.5AUX IN
PUER$HEN AUX-IN 3N, HNSEE 10V, &/ANDHEER 0.1mV.
3.2.6 AUX OUT
PUER AN AUX-OUT Hiit, #itiSEE+10v, J/NDHEERA 0.1mV.
3.2.7CLK IN
CLK IN 2SMERATMANIED, f21F 10 MHz, 3.3V TTL/CMOS B ERTE SN, F
T 55N EREI LR R IE R
YOEE, MRIMBEMIRIRE M, 2fF 0E2012/0E2022 MHEETE.
3.2.8 CLK OuUT
CLK OUT $21# 10 MHz Ffgpiiti#E 0, TIERRF7 3.3V TTL/CMOS.
3.2.9 SYNC IN & SYNC OUT
ESHA S EORT % & 0£2012/0E2022 Z[EMIES.
3.2. T0 MONITOR OUT
MONITOR $2f#t 7 —MEHIMK, R EFRRMLES, BMAE ADC ZHTH
155, BT HEMBA AR, MONITOR MIEH T EAWERRESEETS/NE

&S.

SINE
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3.3FEH/MAE
OE2012/0E2022 EREF AT LA AUAERS

3. 3.1 RS

5 I'V Singal In N

Overload: NONE NONE | Input Range: 5 V
|Sigin2 | Overload: NONE NONE | Input Renge: 200 mV ||  Sigl | Sig2

T
L

R=+1.007 pV "=

A-B ‘

I

L J
~Grounding )

6= +53. 005 ° o —
X=+0. 606 uV
Y=+0. 804 puV |

Freq: 100.000 kHz | PLL: LOCKED-.'

Freq: 999.999 Hz |PLL: LOCKED“

~Coupling N
AC DC ‘

~Input Range —

(0scl. Sre: Refinl 200 mV ‘

(Osc2. Sre: Refin2

%13, FR@-REE1

ACINZ = +5.0010 v | Sineal In——

AUX-IN4 = -0, 0003 V )i Sigl  Sig2

(AUX-INL = +0.0003 V
| AUX-IN3 = +0.0000 V

1l

R=+1.007 pV |7
= +53. 005 °

L J
¢Grounding )

2| Ground Float

X=+0. 606 .V
Y=+0.804 uV |

Freq: 100.000 kHz

Freq: 999.999 Hz |PLL: LOCKED ||

p Coupling .
AC DC

J

¢Input Range —

(0scl. Src: Refinl 200 oV

| Osc2. Src: Refin2

E14. EFE-REE=2

N[ 13, E 14 FiR, WSER TR RS ARG E B RN SR E, AJ7E[DISPLAY]
FREPY®ER, KBIERHASEIE:

<Overload> BMANTE . BERSE, SBBRRAIEABAFBMAEEREL. BHX
A%, ME7R: Overload: NONE NONE ; FHRIRMANGEL, M E 7R Overload: INPUT NONE;
ERAEE, MER Overload: NONE GAIN; E[EIRH&EH, M&E R Overload: INPUT GAIN. F&
WL, FRIRLENG S FE TR LARS LE LS E AT E #5457 .
BMAETR

<Input Range>:

<AUX-IN1> AUX-IN1 #Z QIR E
<AUX-IN2> AUX-IN2 $Z IR E
<AUX-IN3> AUX-IN3 $#Z O MIAIRE

SCIENTIFIC

INSTRUMENTS

[@ SINE
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<AUX-IN4> :  AUX-IN4 3ZEONIRE

3.3.2 iR

(Siginl |Overload: NONE NONE | Input Range: 5 v ) Sineal In

Slgmz Overload: NONE NONE | Input Range: 200 mV Sigl Sig2

R=+1 = 007 U.V "Soirce A-B :‘

I

9= +53. 005 ° =

Ground Float

X=+0. 606 }J.V “Coupling——

AC DC ‘

Y=+0. 804 Vi

[Oscl.Src: Refinl |Freq: 100.000 kHz | PLL: LOCKED | 200 mV ‘
(Osc2. Sre: Refin2 | Freq: 999.999 Hz | PLL: LOCKED ||

E15. FFR@-HBIEE

A 15 Fi7R, AIZE[DISPLAY]F3REFIRIE R R<X>\ <Y>\ <R>, <0>1#, RRARAE
BHFE., 2BUEERE. B8 A NIEN[DISPLAY] FHE,

3. 3.3 HEF=

(Siginl Overload: NONE NONE | Input Range: 5 V 1(Singal In
|Sigin2 | Overload: NONE NONE | Input Range: 200 mV || | Sigl & Sig2

R=+1.007 pV /)

I

<| |Ground  Float

X=+0. 606 }J.V “Coupling——

AC DC ‘

Y=+0. 804 UV oo

Oscl Src: Refinl | Freq: 100.000 kHz |PLL: LOCKED"‘ 200 mV ‘
.__Osc2. Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED_ L

El16. FF M-

EnE—H#ER=AS, B1F:
<0Osc.Src> : FHRAMANE. EREANESEESERARSELEINTSE,

<Fregq> : MINESIE. BRBNESHNE.
<PLL> : PRI ABIER TR, RTEMLEEHE . YRR EE8iE, M E R PLL:

LOCKED; & EEEES, EHMIFRIE, M E R PLL: UNLOCKED; &ER ERESERT,

SINE
SCIENTIFIC
INSTRUMENTS
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—HER PLL: NONE.,

3.3. 4 THEERE

(Sigini | Overload: NONE NONE | Input Rango: 5 v ) Singal In——
|Sigin2 | Overload: NONE NONE | Input Range: 200 wV || | Sigl | Sig2

R=+1.007 pV (=,

~Ground ing

<| Ground Float

AC DC ‘

Y=+0. 804 UV |

(0scl.Src: Refinl |Freq: 100.000 kHz |PLL: LOCKED | 200 mV ‘
‘__Osc2. Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED_}

E17. EXR@-ThEEF=

W 17 Fim, THEEREERNBZMINGEESE, SHIERE 5 MRKBIZEEMNN, &
TRV FREPBILEER, —EFHRENERELN.

SINE
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4. FNHLNTE

4.1 _ELHEEAR

OE2012/0E2022 ELEH _EAI#H4RH LIA_Console. LIA_Console & T QT & FF L HUE
—REFART, BESERARAEZEENRIUSIHERASNIGEEZ, HIETRER
[, LIA _Console EiNZ A S1E. [EAT LIA Console X#FEiREMA A IRIRTE, HER
. LIA_Console R EANE 18 Fi7R:

e connect  Function Help ¥

[Z]18. LIA_console B4R @

LIA_Console FZEAF 3 MEMFRX1F, HARREEREX. hEEREXE, M=
HZRERXE. BMXERERA:

RIEEEREXE: ARIEEMNTER, BN 0E2012/0E2022 HUEEREINGE, BAAE
STRAZE hlic B SRR RS M &N ThAE, MEELMERMERINIEE RFR, ERIEE hFH A% AR
B IhEERTER.

INRESREAXIY: ©4& OE2012/0E2022 IR ESHELE, SAKEREEXEREL, HF
—MXTEE, ZF—MNEHBESESEH. FIMEREEREXIGFEENEEIET, HLAEKX
M ERM.

MEBLRERXE: AXIEER OE2012/0E2022 FINIEER, ATLUAERHKESR R, 5
HEEERR.

ENXBHIALEWE 19 FiR.

SINE
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RIZE
B E X5
e

BREEEZEEEE

ThREsR A X1

(i et e e o —— b — o — — o i

MEBLER

BRI

[#]19. LIA_console XIS{i &

4.2 EFE LA

OE2012/0E2022 FE{LESMIME—AS U &, AN PC #l, RILAFKEX LIA_console #Xf. @it
USB £k Bl & MZiERE PC HEIXNFN OE2012/0E2022 f&, IE{T“LIA_Console.exe” X f4, 1HFEHEiE
TR, FEETH, RE<8NRAEES pc BXANES, & 20 fik:

> Connect Help v

Sine Scientific Instruments Console

Devices:

OE2022

Serlal Number: LD62005251
v uss
oMe

P Ethemnet

N
SSLP SCIENTIFIC
INSTRUMENTS

[%]20. LIA console BEIAE

BERE () %A, SEEBLER EZMING, UA_console FHSEAE 21 Fir.

SINE
SCIENTIFIC
INSTRUMENTS
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e connect  Function Help ¥
o ;
LD e
REFIN e
aFFw
Q
Wa: MNumeric
|"oemon 1 *| DEMOD 1 x [osca | Measure Selection:
R= +81.148 mV | 8= -0.12°| |F= 100.00 kHz | . ourediator
[E=TT Emwmy| w0 - TS| 5 Demodulator A2
| pemoo s *| | oemoos ES | osc2 3
R= +81.163mV| Q= +0.10°| |E= 100.00 kHz |
| Bass - maspesad B = B o .
[E00 my +599.00 ¥ (18000 = ~18000°]  [108¥0 uH: 1500 MHz |

[¥]21. LIA console A&

4. 3 BHEREH

A fE A TE 5148 8 SRR AnAlfE A OE2012/0E2022 PC ARk I TEHI MM AR NS HEL E
AR Ry X\ Y #0 6 EAIMEFNIER .

BAEEEIRBAIE 4.2 AR, ALINIERE OE2012/0E2022 5 PCHl, SRIERLATAFFIAIE
TBLET .

BERPEEHITUTHEMASRIEE, FHITHRERE:

*2. SBIRER

MNES KR BimEERA
BNES KN 40mv
BMABEHAR AC
WANERE 50mvV
SEESHA £ RSMNERE%E, 1000 Hz
SEESHMARR TTL EFARE
HMiERE 0°
RIBIE K BRI AT A B & 250 ms
R 2R BERE 24 dB/oct

SINE
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BIRRAER 1s

BEMULIRE, RFRIELRAT:

1. IRIFER2EE, FNESREFEEANESLE, MABESHFRAMBAELE,
HE®DEIA, E 22 FiR:

G Conpect Function  Help »

Wave Numerie
DEMOD 1 x DEMOD 1 x osc1 x| Measure Selection: e
=  +39.890mV| @= -0.08°| |F= 1.0000 kHz | + onsiunioras =

[l 5 . D Bl DIESRIRRT ERDhSRIRI

5 00 +356 00 V| 15000 ~1A0.00 [10000 uHz 1500 MHz Damodulatar 43

DEMOD § x DEMOD 5 x osc 2 3

3 Demodulator 43
+39.922 mV = -0.06

F= 1.0000 kHz
i -

Demodulator 4 4

(10400 uHz 1.500 MHz.

Demodulator 8 5

Demodulator 86

<

E22. MANESEERE

2. RI|FR 2ECE, ASEESEEXBRFESEFSIRELE. IMNESEMSEEALE,
HEREA, WE 23 FfiR:

e connect  Function Help ¥

o1
e n
AlSingle-Ended)
-
d -
| —_———— = === - i
Ext:
I 2t tatoct
REFIN
1 @ aFFw
1 \_/ (0000 Twiims )
TIL Rising Edge w 1,000 kHz _— 2
| ] Lack Simé W
___________
Wave Numeric
DEMOD 1 x DEMOD 1 x osc1 x| Measure Selection:
R= +39.890 mV 8= -0.08 ° F= 1.0000 kHz | . ocrodutar s
[l I . D Bl DIESRIRRT ERDhSRIRI
355,00 mld +399.00 m¥ | 18000 ST (10,000 uHz 1500 MHz| 5 Damodulatar 42
DEMOD § x DEMOD 5 x osc 2 3 S
emadulator
R= +39.922 mV = -0.06 ° F= 1.0000 kHz
: | TR ! BT T Demodulatar 4
Demodulator 8 5

Demodulator 86

<

£23. &EZESEHERE

SINE
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3. RIER 2, TEIEMESEC & XA R AFET (8] B 8N EK 25 bEp%, HEEXMBIA, WE
24 iR, FERBCE;

e connect  Function Help ¥
o1
e n
Eeterral
REFIN
Wav Humeric
DEMOD 1 £ DEMOD 1 E3 osc1 | Measure Selection: e
R= +39.890mV| @-= -0.08°| |F= 1.0000 kHz | + ocnciinas =
! T . iy N .
30800 mv SHEW eV 1800 <8000 ) (10000 uH: 15w MHz| > DemedulatarAl
DEMOD § F | pemoo s o osc 2 3 . o
Demodulator
R= +39.922 mV 6= -0.06 ° F= 1.0000 kHz
; g TR i odulatar
[EET 180m°] (100t 1500 Mz |
Demodulator 8 5
D odulator B -

El24. GEBARECEE

4. FIEECEHREEES, WE 25 i, ECEMIERR 2 BNEKMEC 3, REFTH#ERE
F2NELRNETR, WHATUERNEMAESHERKMN 3 RIERIE.

e connect  Function Help ¥
o1
-2
Wa Numeric
DEMOD 1 £ DEMOD 1 ES osc1 ® I.“.....g — -ﬁl
R= +39.896 mV| @-= -0.08°| |F= 1.0000 kHz | s = |
. TR . e e .
ErT S| -1 Sima) (18wt Tz || v Demodulator A2 1
DEMOD 2 Ed | oemoo 2 x | “ oy 1
R= +5.1722 uV 6= +0.35° | 1
. e . e 1 n e 1
| u I
ACH2Y
| 1
L _n A-CH 23t ~

[El25. HAit#EERECEE

5. UEHE 1-4 ERRFBEEKREETE T 0E2012/0E2022, HEIERINEIA, ULEATUFF
YR TR REMERET .

B Excel R RREEEEERT, XHRA“SSI_Data_Record.csv”, fi#FEH 8
MR IBRRAEIE .

SINE
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Eunction  Help * = a x
TG
o1 Time Constant  Sync Filter channel output | .
= X ® Sample
I Sample RateiSl:
R | [E— 1
\ [N -
L 1
T : I
! I
Ests i
Slicid | S = M
REFIN Slape Sineout
1,000 kHz
Lack
Wave Mumeric
DEMOD 1 * DEMOD 1 x 5
R=  +35.952mV| |B=
- ISR T -
.00 MY P N ST
DEMOD 2 E DEMOD 2 ES
= +11.994 mV = +0.24 °
v

26 iR, MEAERZE
RFHRIREREIE.
THRGFERENX AR, BIEENE 27 A,

', WNIETE

3 B E F [ H 1 1 K L n n a P q E I3 T u W T X |4 Z]a
i ‘G‘Ub‘?ﬁswxw R 1
2 WL HL  ¥itHl faiss HIVhelse HIFM2  MH2  YH2  Nita2 oise HiTWoiss HOFHZ 083 HR  Kita3 MNoiss HifMoise ERM WH4  TH& Mitald  Wbise HéfHoiss BEHS
3 36102 5. 57E-05 9. 336-02 5. 35 -06 1, 208-02 1. 216-02 5. 106-05 2. 43E-01 1. COE00 2. DOEH0D 3. 6 9. 53E-02 0. 0000 0. 00E+00 3. 61E-02 3, 61B-02 . BTE-06 9. S8E-02 4. 2009 0, 00400 3. SIE-02 3. B1E
4 5. 876-05. 9, £.03E-06 1 i 2 436-01 A8EARREN 2, 00600 3, s 2,618-02 3. 616-02 5. §78-05 9, §3E-02 5, 4655691 0, 00E+00 3, 61E-02 3. 61F
5 5. 33605 1. £.09-06 1, 20602 1. 2. 44801 5. 2514755 2, 008400 3, 61 ) 3.61E-02 3, 61E-02 5. BEE-05 9, 35E-02 5, 299B08E 0, 00E+00 3, GE-02 3. B1F
6 5. 87E-05. 9. 388-02 5. £ 0908 1 K 2 436-01 0. 00B+D0. 2. D0E+0D 3. ) 3.61E-02 3 616-02 5. BTE-05 9. S4E-02 ¥ERTAEY 0. D0E00 3. SIE-02 3.61F
i £, 038-06 1 L2 2 436-01 0, 008400, 2, DOG400 3, 9. 346-02 0. OCB+00 0, 00E+00 3, 615-02 3 618-02 b, BE~05 8, S4E-02 0.00+00 0, 00400 3, GIE-0Z 3. 61F
3 £, 09E-06 1 L 2 43601 SHRHRHEN 2, 00400 3. 9, 348-02 5. 107805€ 0. 00E+00) 3, 61E-02 3, 61E-02 5, BTE-05 9, ME-02 0,00E+00 0, 00E+00 3. 61E-02 3. 611
g £.09E-05 1 1.2 2.43E-01 0, 00B+00 2, DOE0D 3. 5, T3E-02 0, OCE+00 0. 0000 3, 61E-02 3, 61E-02 5, BTE-05 3. JEE-02 0, 00K +00 0, O . 61E-02 3. 618
o £.09E-06 1, L 243601 0,00E+D) 2, 00E+D0 3, 9. 33E-02 #44848RA 0, 00E+00 3, 61E-02 3, 61E-02 5, BTE-05 5, 33E-02 0.00E+0 0, . 61E-02 3,611
8. 00E-06 1. 1 2 43E-01 0. 00E+D0 2. DOE+0D 3. 0. 32E-02 #afdENAd 0. 00E+00 3. 61E-02 3. 81E-02 5. ETE-05 0. 37E-02 0. 00E+00 0. . B1E-02 3. 61F
£.098-06 1 . 2 436-01 AEAARREY 3, DOE400 3, 5. 36-02 ARENERE 0, 00E+00 3, 616-02 3, 238-02 0,008+00 0, . 618-02 3.61F
£.00E-06 1, 20E-02 1. 2 43601 10OE+00. 2, 00E+00 3, 9. 34E-02 0. OCE+00 0, 00E+00 3. 61E-02 3, 2 420409 0, . G1E-02 3,611
£ 00E-06 1 b 2. 43E-01 5. 7514855 2, 006400 3. 9. 306-02 0. 00E 0 0. 0000 3. 618-02 5 S4E-12 5. 2958085 0, 3 618-02 3.61F
8.09E-06 1. L 2. 43E-01 #¥amaney 2, DOE400 3. 9, B4E-02Z fasearan 0.0DE+00 3 61E-02 3. 34E-02 0., 00E+00 0, 0 . 61E-02 3. 61F
£.00E-06 1 L 243601 0, 00E+00 2 9.33 0.00E+00 3, 6802 2, 0.00E+04 0. 00E+00 3. B1E-02 3,611
£, 09€-06 1 p [9E-01 5, 465589 2, 5 0.00£+00 3,61-02 2, 5, 2549287 0, 0E+00 3, 61E-02 3. 61F
8.09E-06 1. . . 43E-01 0, 00E+00, 2. 8, 0.00E+00 3. 61E-02 3, . ), 3¢ o +00 0, DOE+00 3. BIE-02 3. 611
£.00E-06 1, 20 2 43601 0,00R+00 2 . L0000 2, 61B-02 3. 618-02 5. BEE-05 9, 2AE-02 0.00B+D) 0, 00E+00 2 3,61
£.03-06 1, 2, 47601 4, BA959E: 2, 5 0.00E+00 3, 61E-02 3, 61E-02 5. BTE-05 3, 3Z-02 0, 00E+30 0, 0 2 3,61
8. 09E-08 1. Z 43E-01 #¥aNadd 2. 9. 3IE-02 fad¥eNdn 0. 00E+00 3. §1E-02 3. B1E-02 6. BTE-05 9. 3ZE-02 0. 00E+00 0. 12/ 3. 611
£,09B-06 1 2. 43E-01 ALHARER 2 9 526-07 AA4EKRRE 0. ODE+00 3, 615-02 % S18-02 B, BSE-08 9. 526-02 0.00KS0 0, 1 2 3,61
8. 09E-06 1, Z. 43E-01 0, 00E+00 2. 9, 22E-02 0. OCE+00 0. 0DE+00 3, 61802 3. 61E-02 5. ETE-05 9. 3ZE-02 0. 00E+00 0, 12/ 3. 611
£.00E-06 1 2. 43E-01 5, 2514554 2 9.326-02 0 OCE+00 0, 00E+00 3. §18-02 3 61E-0 5. BTE-05 9. 22802 5, 209808 0, 2 361
£.03E-06 1, 2 43E-01 ARHARYN © 5, 336-02 A4EERE 0. 00E+00 3, GIE-02 3, 61E-02 5. BTE-05 9. 37-02 5, 2549315 0, 2 3,61
8.09E-06 1. Z 43E-01 #¥araeey 2. 9. Z3E-02 #addeNdA 0. 00E+00 3, §1E-02 3. B1E-02 6. BTE-05 9. 33E-02 B, I54021Z 0. 0 2 3. 611
£.09-06 1, 43E-01 pEHATIEY 2, X £61E-02 5.378-05 5, TIE-02 ANARKANE 0.00EMG0 5 BIE-02 5. 61B-02 5. BTE-05 & 3EE-02 HENTRERR 0. 2 3.61F
£.09E-06 1, 5 2, 4TE-01 4ERERHEY 2, D0E400 3. 3.61E-07 5, 37E-05 5, 33E-02 AX4%ERE 0.00E+0 3, 61E-02 3, 518-02 5. EVE-05 9. 3-02 4EARRENS 0, 2 3,618
2 8. 00E-06 1. 2 43E-01 #¥RNAGEE 2. DOE+400 3. 2.61E-02 £ 28E-05 0. 34E-02 #ad¥sitan 0. 00E+00 3. 61E-02 3. 81E-U2 5. BEE-0F O. 34E-02 #¥afftedd 0. 5 2, 3. 611
. 61E-02 2 61E-02 . 358-05 €, 0906 1, . 108-05, 2, 438-01 RENARSE 2, DOB40D 3. 3.61E-02 5. 878-05 5, 336-02 ARALARE 0.00B400 2 1E-02 2, 618-02 5. BTE-05 9. 338-02 0,00E00 0, 00E400 3, 61E-02 3.61E

[#]27. SSI_Data_Record.csv 34188

SINE
SCIENTIFIC
INSTRUMENTS



OE2012/0E2022 DSP Lock-In Amplifier
5. RES LA#NIhgE

OE2012/0E2022 E B FRIERITHIER/THY MENU. MENU EFHEHESH: [SIGNAL
INPUT]. [OSC REF]\ [DEMOD FILTER]. [DEMOD REF]. [DISPLAY]. [SIGNAL OUTPUT], [AUTO
SET]\ [CHANNEL OUTPUT]\ [SYSTEM]FI[AUX OUTPUT]+FE& . @idigE Mk
BN FRERE.

OE2012/0E2022 7] LUBIT _E AN #H  THEHI A ISR EN A2 .

5.1 [SIGNAL INPUT] 3£ 8

51.1 BIARAHEAEE

FERTE RSB A= IR EE[SIGNAL INPUTIIEN . AFERAFESWMANBENEHEE, WE
28 HIBFEFR7R:

(Siginl |Overload: NONE NONE | Input Range: 5 v | Singal In——
|Sigin2 | Overload: NONE NONE | Input Range: 200 mV || K Sigl @ Sig2

R=+1.007 pV /"

I

+53. 005 °

<| Ground Float

AC DC ‘

Y=+0. 804 U.V | ot Ramge—

(0scl. Src: Refinl | Freq: 100.000 kHz | PLL: LOCKED | 200 mV ‘
(Osc2. Sre: Refin2 | Freq: 999.999 Hz |PLL: LOCKED ||

[E28. [INPUT/FILTERS] F3&

It F 3z th A $E<Signal Type>. <Input Port>. <Grounding>. <Coupling>Ff<Input Range>
HFINEEIRE
® <Signal In>: Signal In BiEIEHE

R IR R LLY]#E<Signal In 1>FA< Signal In I> A MAANBERNSHRINEEE, WMk

Fl< Signal In 1>, NJ< Source>. <Grounding>. <Coupling>Ff<Input Range>RIHEL & &P Z< Signal
In 1> HATECE, LR EE, &M< Signal In 2>HELE.
® <Source>: MIANRINNIZE

<A> : BB EESWAERR.

<A-B> : ESBEESHWAMEN. EEFEXE, BRESH—imBEDO ABA,
H—imEEO B I

<I> : BugERESEWAER.

WHiER: TRERABEETRBEREA, RAMNESHNIRETEERIE <Input Range>HY
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wWE.
® <Grounding>: MIANRKEZEMIZE

<Ground>: A, BIIAEOIIFESEM (U EREFEEKM--THE GND £) &id
100 EBPEEGHE

<Float> : A\ BIIAEEOINFESNEEMIET 10kQ BIERES.

—RIANAESENERMEDNRE (FPEEREMNSEEOSRH), X&HRESHSNE
AL TFRI—H#EFE, "i&EA<Ground>, iLESHS REGMIEIZRA—E, FHILELESHET
FEERNESED. HESHSSEhENBEARERK, BESHENERENRE
Bf, fEf<Float>1&I, ZEZ=ESH, ERERREIFIER.

WUMBREEESR (<imv), EIUEM Ground 3, [ERMEERIEESHSNE
MR E—ibe Ry
® <Coupling>: MINIESIRE

<AC> : WRFBEMIN. XRIBEMELLINELE 0.16Hz, ATHERMNESTHE
WS, MNRIESINERAE 10 Hz U LB IUER<AC RS .

<DC> : HABEHAN. ERBESFAHEBEMaNES, MRESMEMRT 10 Hz
MEER<DCERBE. EEIEMANGESHREEMSBNESHE.
® <Input Range>: MIANERFERE
X<Signal Type>i%Z E F9<Voltage>t=Ef, <Input Range>BI R IFECEIAT :

<5V> o RAFMAESHRAXBEBMERN 5Vrms.

<1V>  : AFMAESHRAXBEBYERN 1vms.

<200mV>: RIFHINGESHIHRAKBEBANEAN 200mVrms.

<50mV> : RIFMAESHRXBEEWNEN 50mVrms.

<10mV> : RIFMAESHRXBEENEN 10mVrms.

<2mV> : RIFMIAGESHRAXBEEGWER 2mVrms.

<1mV> : RIFRAGSHHREXKBEBNEAN ImVrms.
X<Signal Type>iX E F<Current>#RI\BF, <Input Range>HI R IFECE AN T :

<5mA> : RAIFEMIANGESHHRAKBERBEVEN 5mArms,

<500pA> : IFHMIANE SR KXERENES 500pArms.

<50 pA> : RIFMANESHIRKXERBIERN 50uArms.

<SpA> - RAFEMAESHRXERBMENRN SpArms.

<500nA> : IFHINESHIHRAKBERENEAN 500nArms,

<50 nA> : RIFMINGESHIHRKBEREWENA 50nArms,

<500pA> : RIFHMINESHIRKERBIERN 500pArms.

SFF—RIER TREUER, EmEFLUISIER BIRE overload it AEME . FERIES
MEET, EEEHAESREENER, TLURSNEERBEENRE.

LEA Bang BB INEE<Auto Range>Rt, RESIRIBMNGESH R BEEmNARENE
TERENRAENRAERR, DURIENSEREE.

5.1.2 FuHEcE

A& 29 I BILIHERT /RBD & X318 A [SIGNAL INPUT]BYER & X35, F AT AR X 35
AL E S SHMAIEIE, <Signal In>. <Source>. <Grounding>. <Coupling>F<Input Range>HYJHL
EEEYUEIERENAIA.
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DEMOD 1 x DEMOD 1 x| osc 1 % | Measure Selection:
R= +39.890mV| 8= -0.08° | F= 1.0000 kHz | . ourciuterar
it [ ARG /]| e By B | [ i
DEMOD § E3 DEMOD § Ed| osc 2 ® i
R=  +39.922mV| (8= -0.06 ° | F= 1.0000 kHz
| H i ' H LREN ! | i | Jemadulator 44

[E]29. [SIGNAL INPUT]HIEC & X 15
BT D1 H9<CH-1>F1<CH-2>3% S A ]34 Signal In 1/ 2 BIBMIECE -

5.2 [0SC REF] F3z&

5.2.1 BIARAHAELE

ERIE AR AT E A2 EFE[OSCREF) FIREHN, AEEAH 2 KEEMABRENEHEE
AR 2 MiRSHaEs 0SC1. 0SC2 MIIRAECE, EEARNEESBARNA@, WE 30, B
31 Fi7R:

(Siginl |Overload: NONE NONE | Input Range: 5v | 0S¢~ Select—
|Sigin2 | Overload: NONE NONE | Input Range: 200 mV || 0SC1 | 0SC2

R=+1.007 pV ==

External

Osc Source———
Refinl ‘

TTLpos

(0scl.Src: Refinl | Freq: 100.000 kHz | PLL: LOCKED |
(Osc2. Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED |

[%]30. [OSC REF]-F3KE-<External>
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(Siginl |Overload: NONE NONE | Input Range: 5v (08¢ Select—
|Sigin2 | Overload: NONE NONE | Input Range: 200 mV ||| 0SC1 0sCc2

R=+1.007 puV "=~

Internal ‘

e=-|—53_005°: “sc. Frequency s

1. 00000 MHz

X=+0. 606 pV
Y=+0.804 uV

(0scl.Src: Internal| Freq: 1.00000 MHz | PLL: NONE |
(Osc2.Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED |

[®]31. [OSC REF]F3EE -<Internal>

b F32 B a1 3E<Osc.Select>, <Osc.Mode>, <Osc.Source>, <Refln.Slope>.
<Osc.Frequency>FHFIINEEIR E :
® <Osc.Select>: OSC EiEIEIF

B R AT LAY #<0SC1>F<0SC2>A MR H = IS BRI S ECE, wt#El<osc1>,
Mij<Osc.Mode>, <Osc.Source>. <Refln.Slope>. <Osc.Frequency>HIfD & &} E<0SC1>HY 2 BiEe
B, AEEE, T#N<0SC2>MIBLE .
® <Osc.Mode>: IRHEFHIRNIRE

<External>  : SMEBAEI. OE2012/0E2022 ¥ HATHRHEHIZ B HIMBIR, LAY REF-
IN BNC MIANBISEESEIRBIRHRS, ENSHENIHITHE, BTHETINER, K5
RHLESSERIREIIMNPISEES. R FEWE 30 Fix, AILAXF<O0sc.Source>#T
wE.

<Internal>  : EBHEIX. OE2012/0E2022 1Y EIHRHEHE B AN EPER, HIZET
R EERNENNBRETR, BIEESTESEES. REFINBNCHIAESERE
ER . LLATHYREAAE 31 Fizn, ATRAXT<Osc.Frequency>#1TIRE -

® <Osc.Source>: BEEESFEE

<Refinl/Refin2> : ¥¥HRFHESINEMRINETHISEMNIRIZE I Refinl 3¢ Refin2, LA
A8t <Ref.Slope>i& & Refin (FSHIEF LS. EFERRZ, <Refinl >E<0SCI>HEHAEE
O, M<Refin2>2<0SC2>HEHAESEIEND.

<Siginl> : FHHIIMEBIRAITNSEMNIRIZE H SIGNALIN 1 #20.

<Sigin2> : PFHRHIIMEBIRABTNSEMNIRIZE H SIGNALIN 2 0.

<Auxinl> : PFHRHIFIMEBRAATHSEMANIRZE A AUXIN 1520,

<Auxin2> : FHRHIRIMEBIRATHSEMANIRIZE A AUXIN 2 520,

<Auxin3> : FHRHIRIMEBRAATHSEMANIRLE A AUXIN 3 0.

<Auxin4> : PFHRHERIMEBIRATSEMANIRIZE A AUXIN 4 520,

<Trigin> : FIHIFIMEBRAITNSEMANIRIZE A TRIGGER IN ##20.

® <RefSlope>: INPESEESHERE
4<0sc.Mode>ikF<External>H <Osc.Source>i£#FE < Refin1/2>B AT 3T INIE B, 1RIE
RS EESHLBEETRES AE,
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<TTLpos>: MEBMINIE S AT HEAHERFILIN, HWESEESH EAGHITHIHE.

<TTLneg>: NEBMINE S AT KATEZFLIN. HWEXSEESHTREEHITHIE.

<Sine> : HEBMINIE S AIEZLERHERILIN. LANESEES EAGNETS#HT
it

LMASEES A TTLIZERER, BIGEFE TTLMEA . NHEE, ZHiMA REF-IN #
SEEFESRARTH, BEFENHKE TTLIZESKEFLHESHER, TREEIAEIRERN
ik, WRIATREBARTHAKMEL R, SULAHEFIZM SINE % . o, THERIKAISH
E(<1Hz)Bf, FEATTLSE.

L REF-IN S EES AIERESH, BIUEMIZ SINE #i&. SINE iEZRERSK
MEBXT REF IN SIS TR BEEE EHRNME, BULER.

BN, TRRB<TTLA T E<SINESfAL, REMHES H=EEL (Duty Cycle) ZHE
XK, BHEEFEAEMS0%H=EAE.
® <RefFrequency>: HEBSEESIMKIRE

4<0sc.Source>ikFE<Internal>B Al HTIHL IR B, SMZFSEE A 10 uHz 2 250kHz (X
OE2012, OE2022 4 1.5MHz), ERIA 1.000 kHz. $AZRIGEBATLURIT AR, SRS PR
B/NA 1nHz. BIMNEALLEL F<Ref frequency>Bt, BT 7E[ARROW]X B E T A A4
HEgE, BT EP—MI%. W 1000Hz RIRIFEE S 1100Hz, Foik$
<Reffrequency>1Z##, PASBIE (M« 1%5E, HWAGFEHBEIBMWAE, HBBEI[TIM
[ IRBRIDB B TSR 1, BiR<Enter>iRBEFAIA, BITI5EAIRIE. WA 32 k.

(Siginl |Overload: NONE NONE | Input Range: 5 V[ 0SC-Select—
|Sigin2 | Overload: NONE NONE | Input Range: 200 mV || 0SC1 0SC2

R=+1.007 puV "7~

Internal ‘

6= +53. 005 " i

<| 10001100. 0000

X=+0. 606 1V
Y=+0.804 uV |

(0scl.Src: Internal| Freq: 1.00000 MHz |PLL: NONE |
.__Osc2. Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKEDJ

[&]32. iBif[ARROW]AEE SR R =B
5.2.2 LUt E

& 33 LN BILIAE PR ED B X188 [0SC REFIEL B X 18, AT IELRXIBIRES
FMANBENEHIE LR AR ZZAECE, <Osc.Select>. <Osc.Mode>,
<Osc.Source>, <Refln.Slope>F<Osc.Frequency>RIEL & 15 B AT ELTE RIS ILHEIA -

13T 753 Y <CH-1>FA<CH-2>1Z $H AT )4 OSC 1/ 2 IBIEMIECE -
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V- Frequency

DEMOD 1 x DEMOD 1 x| osc 1 % | Measure Selection:
R=  +10030mV| 8= -0.05° | F= 100.00 kHz | . ounciutarar
| BT Tanami ]| IaasiiG Rebi T

DEMOD § E3 DEMOD § Edl osc 2 ® i

R=  +19.830mV| (8= -22.13° | F= 500.00 kHz
| H 1 ' | LREN ! g 3L | Jemadulator 44

[%]33. [OSC REFIHYEL & X 18

5.3 [DEMOD FILTER] F3zta

5.3.1 BIARA HAELE

TERIE MRS A= IR [DEMOD FILTERJEN . AFKBEAFESMABENEGEE, W
34 HiLkEFR:

Overload: NONE NONE | Tnput Range: 5 v |( Demod- Select—
|Sigin2 | Overload: NONE NONE | Input Range: 200 mV | Demod1

R=+1. 007 U-V “Taput Sowress

Siginl ‘

= +53. 005 ° e

100. 000 ms

Y=+0.804 nuV wrm

(0scl.Src: Refinl | Freq: 100.000 kHz |PLL: LOCKED|| | OFF ON ‘

|Osc2.Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKEDJM

[£]34. [DEMOD FILTER] F3z8

IteF3 8 B FE<Demod.Select>. <Input Source>, <Time Constant>. <Filter dB/oct>F
<Sync Filter>EFHINREIR E
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® <Demod.Select>: fRIAFEIREIEFIRE

B hESAFAEEE ARROW X AJ LAY #<Demod1>ZE <Demod8>Hy 8 PMZIAREZSHEIS
BLE, ntJ#eBl<Demodl>, N<Iinput Source>. <Time Constant>. <Filter dB/oct>\ <Sync
Filter>HIBL E &R 2 <Demod 1> HFIELE, AN TEE, TEWEMRBASRNEE.

® <Input Source>: FRARIESMNRIEFRE

<Sigin1> s BHATRARNESMANIRIZE N SIGNALIN 110,
<Sigin2> : W LEIARERRMESEMANIRIZE A SIGNALIN 2 30,
<Auxinl> s BHATRARNESMNRIZEN AUXIN 13Z0.
<Auxin2> s BHATRARNESMNRIZEN AUXIN 2 320,
<Auxin3> s BHATRARNESMNRIZEN AUXIN 3 3Z0.
<Auxind> s BHATRARNESMNFRIZEN AUXIN 4 320,

<X-Demod1> : IFHEIFARNESWNFEIZE HEIPT Demodl ML X .
<Y-Demod1> : FHEIFARNESWNFIZE HEIEES Demodl UL Y E.
<R-Demod1> : IF A ARNESWNIFERE AMBEIPE Demodl ML R {E.
<Theta-Demod1> : FHFIFRARIESHNIFIZE AR IUIES Demodl B Theta
&,
<X-Demod5> : IFHEIFARNESWNFEIZE AHEIPT Demods BUMIE X E.
<Y-Demod5> : IFHEIFARNESMNFIZE HEIPES Demods UL Y B,
<R-Demod5> : IFHEIFARNESWNIFEIRZE AMEIHE Demods B R {E.
<Theta-Demod5> : ¥ HAIFRASRIESHWNFIRE A IUIES Demods A Theta
&,
LEABRIES W NIRIZE A<X-Demod1>ZE <Theta-Demod5>At, kAT OE2012/0E2022
BFHITRB RN, TUHESES#HIT XA, ERECEFMIERKES.
YER: Demodl R EEIEF Siginl {ERMNIE, Demods REEEF Sigin2 {EHIA
o
® <Time Constant>: B E#EE

BtE)EHIEETEE A 100 ns B 3 ks, BT EAMALRE, FET ARROW XiH#HTIE

BtE)E#ic, FHRETRE/), RENENMNETE#IC, MNENBEELES.
® <Filter dB/oct>: {KIBENEEREFIZE

<6dB/oct> : —PMRBIEKZS, BEFE 6 dB/oct.
<12 dB/oct> : ZPMMRIBEIEE S, BEFE 12 dB/oct.
<18 dB/oct> : =PMMRIBEIE S, BEFE 18 dB/oct.

<24 dB/oct> : PUPMEEIER RS, BEFE 24 dB/oct.

<30 dB/oct> : RMMKIBIERKESS, BERE 30 dB/oct.

<36 dB/oct> : FNMMKIBIEIKEES, BERE 36 dB/oct.

<42 dB/oct> : EMMEEIEFES, BEFE 42 dB/oct.

<48 dB/oct> : J\MMRIBIER RS, BEFE 48 dB/oct.

Tﬂ’l‘iﬂ’]d\ﬂg/ﬁﬁr—r R E SR ST LSRRI R E S, FEENEN N E
R BURRIBTE)E AR SR hEEIERD, LARIBESSFRIFIKIERE, —MIEENZR
EXNMNEERNBEERE, TN EERFIEEREERIEEZRERK, UGREHF
FIEEic. HA, BREREMFR, ATLUS HHE KR8] 5 BFiE K 23bEkE .
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® <SyncFilter>: [EHIENEEIRE

<OFF> : XHELIERKR.

<ON> : FRRILIEER. HESIMEET 10000 Hz B AT AT BRI LR R, KB
F&%gf_ﬁl)dn"?ﬁzﬁﬁﬁ'fi/f_i':m&ﬁﬂﬁlﬁ'ﬁﬁﬁﬂﬁiﬂ"]?%, teR A& BN F LR
TR EYR . MRE 35 Fir.

B REFAUABEERSEMEREGENNES, BENMREIEESINEK.

ot A g R, <Filter db/oct> W51H<18 dB/oct >LL_EABEEIFA2{EM !

TS 00t T |
i | i BE

Immv HAAHHHHHHHEEE T o - - - - s s s s
100 my1 | ! | I| 1
|LHTJ‘ :l— __________ |
WU LU T aeeswsss
low _ _ _RAE z"f’}iﬂiﬁ”_ _____ !

B35, FFRRSEEEWRE
5.3.2 F{ufEcE

& 36 EAIH BVLTHE A /R ED B (X I8 9 [DEMOD FILTER|MEC B X 18, F A AT IAFE L X 18
1B EfRIAZEAFEXAECE, <Input Source>, <Time Constant>. <Filter dB/oct>FA<Sync Filter>Hi
B 5 2RI ER (&2

e connect  Function Help ¥

Wa MNumerie
["oemen 1 x) DEMOD 1 *] [ese1 | Measure Selection: o
R=  +10030mV| @= -0.06°| |F= 100.00 KHZ | » tunediio s
[Emmv_ ewmEwmy| (e ST (N TN 600 1t latar
| pemoo s *| | oemoos ES | osc2 i3 :
R=  +20.023mV| |@= -156.06°| |F= 500.00 kHz| "
"‘“’- =) . +395.00 .-.v; I :_|c 20 uHz e 'J.-Ig_: e

[Z]36. [DEMOD FILTER]RYELD B X 13
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5.4 [DEMOD REF] F3Ei

541 BIARAHEAEE

FERTTTIR AR AL DEMOD REFIFSREBHEN, ASRE NMRIARS % BE A B
S, G0 37 HOREF:

(Siginl |Overload: NONE NONE | Input Renge: 5 v |[ emod: Select—
(Sigin2 | Overload: NONE NONE | Input Range: 200 mV | Demod1

R=+1. 007 pV |====

1

+53. 005 ° e

+ 0. 000 deg.

X=+0. 606 PV |srsr

Oscl

'Y=+0.804 pv -—

(0scl.Src: Refinl |Freq: 100,000 kHz | PLL: LOCKED |
(OscZ.Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED |

[E|37. [DEMOD REF]F38
Itk F 3% 82 3 < Demod.Select> . <Ref.Harmonic>, <Ref.Phase>. <Ref.Source>. <Frequency
Set>FN<Equation Set>F INREIR & :

® <Demod.Select>: fRIAREIRIEXIFIZRE
BT HESAFNEE R ARROW [X A AHI#E<Demod1>ZE <Demod8>H 8 MEIEHERSH RIS

BLE, ntJJ#ZE)<Demodl>, M<Input Source>\ <Time Constant>. <Filter dB/oct>. <Sync
Filter>HIBC B4R R <Demod I>HI MBI E, AN TERE, FTMEMFRIERNEE.
® <RefHarmonic>: fRIFRESEEENIEEMBILE

HigESeER 1710000 MR . B HFEEBMANMENEHIEFME, BRARR 1,
A 1 MR (BNER ). <Ref.Harmonic >IER M EIK EBYBIZKHFZE (Harmonic*&E (5
S3%) <250kHz ({X OE2012, OE2022 4§ 1.5MHz). —BiBid FIRIZRAT, REHTFETF
REE, BERVELERSLE, FERAFPECERIEENEE.

BIENINIE S BIMEA 1kHz KR, BREEMIEEERA A, ] E <RefHarmonic >{&
SHA 10 20 30 40 5. 6....BF, JFTHASEI R A 0.45A, 0. 0.15A. 0. 0.09A. O.....,
MXMNFFIER S REESEIMH RN RBFTI A RS,

wiE : SN RIBRNBLEREN R R EELLDISPLAY] T3 E A i <Display Mode>1E I
JEFE<Full>, JEZAT N [DISPLAY] T3,
® <RefPhase>: fEIFRSERENHBMRRERE

BEHFREMATIRE PSD BEERKERSEESHERAE, BEBER .01,
HINSEE /9-180°F +180°,

ST, DRBE—NEESEBSEFBEN, R2EGH, BNBRALUATRK S LA
ENEESEREMEE, HFBELESSETRHEE. SATKZSENESREEN
REFIN BY, AR ZSm<BE SEEMETSIERMLE, RGN ELEESIRIFE
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REFIN {55, AEHENFTER. BIREESFMEERESE L ERNTAEMR% = HIE
hifmZE, WE 38 Fi, WMRAFZRMBOMEE, WIRFF<RefPhase>ry0°, LATRRFRSEER
ETREBIRH R R EFER.

Rabicsm=s FFE=EEY
Phase / ﬁ%g;ﬁ
v vasva

[E38. MRARBEXTESEEENZ

® <RefSource>: fRIAESER ERIRE

<Osc1> : RESRRESRNSEEERAANIRESS 05Cl.
<Osc2> : RESRRERNSEEERANIRES 05C2.

<Frequency> 1% B HFIRARNSERERNATEINE. R A TE 39 Fir.
<Equation> : R EHAIFARNSERERALNRNEAESHFHE. RN FmanE 40 Fr
Ko MERTAIL S FH<Menu Enter>sIEN RS BIGENARAE S

(Siginl |Overload: NONE NONE | Input Range: 5 v |( Demed: Select—
|Sigin2 | Overload: NONE NONE | Input Range: 200 mV | Demod1

R=+1. 007 U-V *Ref. Harmonic—

1

= +53. 005 ° o

+ 0. 000 deg.

X=+0. 606 pV s

Frequency ‘

Y=+0. 804 PV s

(0scl. Src: Refinl Freq: 100.000 kHz 1. 00000 MHz
(Osc2.Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED | J

[]39. <Frequency>t&EX RH
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Overload: NONE NONE | Input Range: 5 V ) Demod. Select—
|Sigin2 | Overload: NONE NONE | Input Range: 200 mV | Demod1

R=+1.007 uV “TeF Harmonio™

1

= +53. 005 ° mrm—

+ 0.000 deg.

X=+0. 606 PV e

Equation ‘

Y=+0. 804 U.V m

(Oscl.Src: Refinl |Freq: 100.000 kHz |PLL: LOCKED|| Menu Enter

|Osc2.Src: Refin2 | Freq: 999.999 Hz |PLL: L(]CKED“

[]40. <Equation>#R T, R H

® <Frequency Set>: FRIAZZIMESEINEKILE

Y4 <Ref.Source> 1% B A <Frequency>BF, A LU B b . 1tk 11 1%& & 5 [0SC REF] AY
<Ref.Frequency>BI#NI#E[E] . <Frequency>i& B HEANNEET, FASRBLIUZINERE HSEREE
ERAES.

ERMAESEELZMIRER, MAPEFESARINERNME, XMEXLABH,
8 MEAFZ TS BI& EARRIRENE, RE#EE 8 MIRES.
® <Equation Set>: ARBAESEERE

<Ref.Source>1% & Jg<Equation>Bf, BILUZE TN, LtEAETAT LS d5<Menu Enter>si AN
FEBGENNAES, WNE 41 Fi7R. <Equation>BIHE AN A:

Equation = A X Fggc + B X F

H A, B HEEH, A% E-10000 E+10000 HISEE; Fosc ATIEHEE OSC1 B(E 0SC2 HYSAZ
53R, FA[EHEE 0SC1 3#& 0SC2 MUSIELR, B R EANTEIMNE.

{230 Equation T EZERZ 1500Hz, AR AZARFRZRILL 1500Hz J95E S TR
Bk, AMEXE AM PV BB, SRIRFSIEM P B ERIFIIHR

rSiginl Overload: NONE NONE | Input Range: 5 V \(Demod. Select—
|Sigin2 | Overload: NONE NONE | Input Range: 200 mV | Demod1

R=+1. 007 uV [
8= +53.005° "

1. 0000

X=+0. 606 pV

(0scl.Src: Refinl |Freq: 100.000 kHz |PLL: LOCKED || Return Enter
(Osc2.Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED | L

|41, <Equation>_—REBIFERE
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5.4.2 FuticE

N 42 ARV LI B /R BC & X33 [DEMOD REFIRIEC E X3, FA AT LATE L X315
EfERSERERNEXELE, <RefHarmonic>. <RefPhase>. <Ref.Source>. <Frequency
Set>FA<Equation Set>HYFL & 15 S AT L LLHE B E 2N

e Connect Eunction  Help ¥
o1 coupling Range ime Constant  Sync Filter ch
e n & ADE X
REFIN Slope
/—-.\ .-’"“ )|
™) @) -0
Wav MNumeric
DEMOD 1 S DEMOD 1 x| %1 | Measure Selection: 2
R= +10029mV| (8= -n.os°| F= 100.00 kHz | . torsdutaar st
W T ] T
DEMOD § E3 DEMOD § Ed| osc 2 ® i
R=  +20.022mV| (8= +41.20° | F= 500.00 kHz

[£]42. [DEMOD REF]gYED & X 15

5.5 [DISPLAY] F3gsa

551 BIARFHEE

ZERTEAR AT MENU A2 E$R[DISPLAY] F3E BN, NE 43 B2 R:

(Siginl | Overload: NONE NONE | Input Range: 5 V | ""M'“;“c’r. )
Sigin2 | Overload: NONE NONE | Input Range: 200 mV | ettings

AUX-IN

R=+1. 007 UV Display Hlode ™)

Quad| Full

= +53. 005 ° s

12 3 4

R-Demod1

(0scl. Src: Refinl Freq: 100.000 kHz
|Osc2. Sre: Refin2 | Freq: 999.999 Hz |PLL: LOCKED )

[E|43. [DISPLAY]F3ci

[DISPLAY] F3 B FE G FE <Monitor>, <Display Mode>, <Window Select>, <Window
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Display>F<Full Window>FHMINE I &, AJLURIET FREZHX MR EHITIARE, ®E.
® <Monitor>: REERETIEE

<Settings> : ERBRERELE EFIRSERARER <Input Source>. <Overload>3 % I 2 Hif
WEMSHAIKTS.
<AUX-IN> : EmRLE EFRSERN R REFAISER AUX-IN BP9 BNC 3O /RYSE

FHMAIRE. FEWAE 44 FiR:

5 Monitor
Settings
AUX-IN

R=+1.007 uv | reter oo

Quad Full

— o S —
— +5 3 0 05 Window Select-

(AUX-INL = +0.0003 ¥ AUX-IN2 = +5.0010 V
(AUX-IN3 = +0.0000 V AUX-IN4 = -0, 0003 V

12 3 4

X=+0. 606 UV s

R-Demod1l

Y=+0.804 pV

(0scl. Src: Refinl Freq: 100.000 kHz
(Osc2.Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED |

El44. <AUX-IN>HE
® <Display Mode>: FAEXIBERERIEE
<Display Mode>ZINEF EZA TR EHEE=HERLE, ERFMHAE.
<Quad> : MP#EERER, FRER4NMUEHE. XMERXWE 43 Fik.
<Full>  : FAEMNERBAE—NEORNERNER. XMERXWE 45 k.

(Siginz Tnput Range: 200 av )| | SSTHINES
R = +1.0001V g = +00.003 ° :mj
X = +100. 001 mV Y = +100.001 mV
R = +141,423 nV 6 = +45.000 ° Quad Full
X = +100.001 oV Y = +100.001 mV
P0G | R = 4141423 oV 9 = +45.000 ° J

X = +100, 001 mV Y = +100.001 mV ~Window Select-
R = +141.423 oV °

All Results

(Siginl Overload: NONE NONE | Input Range: 5 V \( Menitor )

(0scl. Src: Refinl Freq: 100.000 kHz
(Osc2.Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED |

E45. <FulbERER
® <Window Select>&<Window Display>: SH=BOERRHABIXE

FE<Display Mode>1& & A<Quad>fT, 2 MEAIHERCE . <Window Select>IZ#E 5 /L
N HEE O, <Winodw Display>AI AR B iz 7= & O R /RAUUIEHHE, FIEERNERE R

<X-demodl> : FREZRIVERALSRAIXE.

<Y-demod1> : FFEZRIAVARIASRAIVE.
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<R-demod1>
<B-demod1>
<X-demod2>
<Y-demod2>
<R-demod2>
<B-demod2>
<X-demod3>
<Y-demod3>
<R-demod3>
<B-demod3>
<X-demod4>
<Y-demod4>
<R-demod4>
<B-demod4>
<X-demod5>
<Y-demod5>
<R-demod5>
<B-demod5>
<X-demod6>
<Y-demod6>
<R-demod6>
<6-demod6>
<X-demod7>
<Y-demod7>
<R-demod7>
<6-demod7>
<X-demod8>
<Y-demod8>
<R-demod8>
<6-demod8>

OE2012/0E2022 DSP Lock-In Amplifier

: FRIBER IV ARELE RAIRIE.
: FRIBER IV ARALE R AN6(E.
: FRIBER 2R LE RAIXE.
: FRIBRR 2RISR YE.
: FRIBRR 2N ARA LA RAIRIE.
: FRIBER 2N ARALE R N6(E.
: FRIBER AL RAIXE.
: FRIBRR I ARAE R YE.
: FRIBRR N ARALE RAIRIE
: FRIBRR I ARALE R IV6ME
: FRIBER AR AL RAIXE.
: FRIBRRAMN AR RYE.
: FRIBER AR ARELE RAIRIE
: FRIBARR AR RRELE R AN6ME.
: FRIBER SRS RAIXE.
: FRIBRRSHVARAS R YE.
: FRIBRR SV ARELE RAIRIE.
: FRIBRR SV ARALE R N6(E.
: FRIAERORVARALE RAIXIE.
: FRIBRRORN RS RNV E.
: FRIBRRORN AR LA RAIRIE
: FRIBRRORNARALE RIN0ME.
: BRI TV RRELE RAIXE.
: BRI TIVARASRINYE.
: FRIBRR 7TV ARALE RARIE
: TR 7RI RELE REV6(E.
: FRIBER SRR ALE RAIXIE.
: FRIBRRSHN AR RS RNV E.
: FRIBRR SN AR ALE RAVRIE
: TR RR SRR LS REVO(E.

<XNoise-Demod1>: fi#iE2 18R HLE RAIX-NoiselE

<YNoise-Demod1>: ##iA=S1HIRRHLE RATY-NoisefE.

<XNoise-Demod5>: fi#iEzE SRR IAZE RAYX-Noise &

<YNoise-Demod5>: f#if2%5HIMEIELE RAIY-NoiselH.

AN EEREATURFBEERZEERNAS, RAREREERE 1 B9<R>F<6>E
FREIEZE 5 BI<R>FN<0>1H.

5.5.2 F{u#licE

[DISPLAY| FREMNIRERIEN A B EREGR, TEWELANBHEERFR, A
HHENELERTEMRER T, WE 46 FILL, FEFEE—MRERAONELSRTHE
TR, BT ERFE, LANNEEEMRESLE.

FIENNMERER R ERERRN, E 47 Fi, PIHRE) Wave 38, ATLUER
Hp—PMahEREITREAE
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»
Wave Numaeric
DEMOD 1 #| [ oemopi x osc 1 K]| Messure Sefection:
R= +100.30 mV 6= -0.06 ° Fm 100.00 kHz | ¢ emsssaray
[ _BRSeH HE: RBaaE| B DBUEHE: :
S0 Ry |- ST Al Demaculatar .2
DEMOD 5 b DEMOD 5 > oscz KI 5 el
emadulatar 43
= +20.023 mV 8= +142.96 ° F= 500.00 kHz ||
i BT S il T > demochtesa
T A 555,00 Y o . ~ 180,00 | WG aH: 15000 M
| Demodul latar B
I
Demodul lator BE
I
I o dulatar BT I
Dy uls as -
! -
[Elae. ELIHDISPLAYIEZE 1
e connect  Function Help ¥ = o
£ A+ Erequency
o nge Time Constant  Sync liter Chaanel Output
(Al ® Reference
-2
e —@ Pr 4,
Esterral w %
........
REFIN slope sineout Harmonic 1
5
[ T
TTL Rising fdge w Ac S e (Lo Tvm: ) ,
adl
—— -
|aE .
e
&lk 52k 63k 54k 655k
f Vi vy M ...-..g-lf WL g y
Bk 652k 53k A5 b 635k B35k 657k 6

&47. LE{IH[DISPLAYIEE 2

5.6 [SIGNAL OUTPUT] FIEH

5.6.1 AIHIRAEECE

TERTERAY MENU SEEAZIESE[SIGNALOUTPUTI FREH N, AREEATXT Sine Out F1 TTL
out EOMSEIAITECE, E 48 HiBFFhR:
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(Siginl |Overload: NONE NONE | Input Range: 5 v [ USC-Select—
|Sigin2 | Overload: NONE NONE | Tnput Range: 200 mV ]| 0SC1  0SC2

R:+’| . 007 U-V “TTLout ST——,

OFF ON

0= +53. 005 ° s

OFF ON

X=+0. 606 1V
Y=+0.804 uV |

(0scl.Src: Refinl |Freq: 100.000 kHz |PLL: LOCKED |
(Osc2.Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED |

[£]48. [SIGNAL OUTPUT]F3zi

e FR B FEIE<Osc.Select>, <TTLout SW>. <Sineout SW>, <Amplitude>F1<Offset>F
FHINEEIRE

OE2012/0E2022 i@ BIEHRAY“Sine Out 1”F1“Sine Out 2”BNC k4 h&{E
100nVrms 2l 5 Vrms MIESZK RS, HEERREAIBIRSSE, HATRMRSSA0RE
TE{ESL . “Sine Out 1”F1“TTL Out 1”AYSRZR EERERFE OSC1, “Sine Out 2”F0“TTL Out 2”HY
SR EOEIRIRME 0sc2.

<0sc.Mode>f§ i <External>sMEREE BT, “Sine Out”fiiHi— N 55N ERS E ESNEHHAY
IE%1ES; HiFEM<interna>AESER, BHIEESHNIRSHRTERES.

[EER L “TTL OUT”HY BNC B 4§ 5 “Sine Out”BISTIEIHERY TTLIE S
® <Osc. Select>: SIGNAL OUTPUT HIIEIEETF

BT 1% 58 7] LAY #<0SC1>F1<0SC2> MR H 5 BY Signal output SHRINSECE, Y]
#F|<0SC1>, M|<TTLout SW>. <Sineout SW>, <Amplitude>FA<Offset>HEL & &R E<OSC1>HY
LEAE, WANTEE, T#W<0SC2>MEE.

® <TTLoutSW>: TTLout 3EORMHEERIGE

<OFF> : XM TTLout i, LERT TTLout 1BEHIL OV,

<ON> : 3TH TTLout ¥, LA TTLout #i 3.3V TTL A=,
® <Sineout SW>: HiHERIEE

<OFF> : X[ Sineout #itH, LAY Sineout fEEIL OV,

<ON>  : ¥TFF Sineout #itt, HATRIHRIE<Amplitude>F<Offset>1% E i IF 3238 IR
EfRE, WE 49 Firo

E— LR, ZEREMESERE SN E (AN PEFAREENE) BT, I 5KHF] Sineout F1 TTLout
R, PR RGRERES TR .
® <Amplitude>: Sineout (I HIBEIZE

A B AP Sineout BITE{E, SEE 0.1 uWrms~5 Vrms B3E, wm/M5
#2759 0.1 uVrms.
® <Offset>: Sineout IHIREIRE

AR B F 3 B FAEEAA Sineout BIIREE, JEE-5 Voc~+5 Voc BE, &w/NDHER
79 0.001 Vopco
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(Siginl < Osc. Select—

| Sigin2

Overload: NONE NONE
Overload: NONE NONE

R=+1.007 pV

Input Range: 200 mV || 0SC1 05C2

TTLout SW—
OFF ON

Smeout SW—

X=+0. 606 1V
Y=+0.804 uV |

LOCKED |
LOCKED |

‘ 0. 100 Vrms

~0ffset

PLL: +0. 000 V

PLL:

(Oscl. Sre: Refinl
(Osc2. Sre: Refin2

Freq: 100.000 kHz

Amp litude ‘
Freq: 999.999 Hz ‘

[®]49. <Sineout SW>3T 8

5.6.2 LUt E

3nE 50 LA RILIAERR /R EC B X 13 9 [SIGNAL OUTPUTIVEC B XI5, A FPRILAELLX
BIgERIARSERERENHEXELE, <TTLout SW>, <Sineout SW>, <Amplitude>#F
<Offset>HIAL B 15 21T L EE E S FAIA -

li> Connect  Function Help ¥
1 Coupling  Range )
Eatermai w
REFIN Slope
= pom -
TTL Rising Edge 100.000 ki
W Nu:
[ DEMoD & 4] [ oemop1 %] [esc1 Measura Saloction: "
R= +100.29 mV 0= -0.06 ° F= 100.00 kHz | : tercautator 1
|EdEarais CazRetas SR ifgaall Wl B wEel
4500 mY 18000 .00 * ) 10.000 uHz 1500 MHz lator
[ DEMOD 5 #] [ pemons ] [oscz <] -
R= +20.020 mV A= -134.32 ° | 500.00 kHz
[E5 I 3 |______ameeteen ;—n— | fatr
_______ o 5.0 |-180.00 - +HE00°F (30000 ube 1.500 Mz
lator b
latar
[E]50. [SIGNAL OUTPUT]IHIEC & (X1

INSTRUMENTS
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5.7 [AUTO SET]F3E

5.7.1 BIARAHAEE

[AUTO SET] F3EE 813F 0E2012/0E2022 HfY 4 BTN E. & 51 HiBFEFR:

(Sigini |Overload: NONE NONE | Tnput Range: 5 v | Auto Renge
(Sigin2 | Overload: NONE NONE | Input Range: 200 mV | Trigger

|
R=+1.007 uV |77
|

Trigger

Auto Filter —

Trigger

Trigger

Y=+0. 804 uV —

(0scl.Src: Refinl |Freq: 100.000 kHz |PLL: LOCKED |
|Osc2.Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED |

[E|51. AUTO SET F3zea

® <Auto Range>: BElZEBEMAN=IEINEE

LR T <Auto Range>1Z 4R, LS RFEHRIAE S HINEET B 312 Z <Input Range>HY
WE. EHNZEMN<2 V>EAFFE, —R—RHBEEEAM, BEImIELESRSERREERm X
AEHEY, measEL, FRFNFINERE.
® <Auto Phase>: BIN&EHHINEE

LIZ T <Auto Phase>1%$0RY, X ER5 BanARET B RIS AI<Ref.Phase>, {FENEAYEM
ANESHAMA 0°, ZIgEEE—ERNNATE (—8/NTF 5 ), RHEH 6 BRI K
B}, <Auto Phase>i& E BRI BEN I . LERTIE ] Z [DEMOD REF]F 3K 8 FE)i% & <Ref.Phase>
&.
® <Auto Filter>: BB BARAIERESTIEE

IR T <Auto Filter>3Z$RT, NS RIBENEIERZNESEME, BTERERAR
B<Time Constant>FA<Filter dB/oct>, EHINIZ:

Time Constant = 10 / Frequency, Filter = 24 dB/oct
® <Auto CH Offset>: BIEJI&E CHout ORI IREINEE

HZ T <Auto CH Offset>3Z IR, (U< BENELX[CHANNEL OUTPUT]AY<Offset>1E, fF3
Bl 2 I CHOUT BER AR ITTELER A 0.

5.7.2 LUt E

Ht
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5.8 [CHANNEL OUTPUT]F3z&

5.8.1 BIHIRAHEEE

ERTEIREY MENU 2842 5% 32 [CHANNEL OUTPUT] F32 ik N\, 2NE 52 AR

(Siginl | Overload: NONE NONE | Input Range: 5V |[ U1 Cutput—
|Sigin2 | Overload: NONE NONE | Input Range: 200 mV | CH1 CH2

R=+1.007 pV =

DC OUT ‘

w: o o e —

+0. 000 V ‘

X=+0. 606 .V
Y=+0.804 uV

(0scl. Src: Refinl Freq: 100.000 kHz
|Osc2.Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED |

[E]52. [CHANNEL OUTPUT]F3Z8

[CHANNEL OUTPUT] F3E S #5%I fFE R CHOUT B9 2 4> BNC 1&i&E, AIUiE AP EEW
F=1E. R X\ Y 1 0 B, URKEE<Sensitivity>I8 B RMERE, <Offset&Expand>i& &
HHRESMAELR.

WMHESHHTEARMT

1. EHiEFE(SS A Demodl~Demod8 HI<R>\ <X>. <Y>H:

Siegnal IEF{=E
Wit = ( gnal GRES) + Offset) X Expand x 10V
Sens
2, HIiEIF(SSH Demodl~Demod8 B<Theta>AT:
Theta
B = (18 ot Offset) x Expand x 10V

3. BT LEAMER, EFTHEHIZN:
a) DCOUT:#ZBRAFPIZEMBEEEML, SEER-10Vv~10V, S5##EA 1mV.
b) AUXIN1~AUXIN4: 3T AUXIN #FEORMBANBE.

® <CHOutput>: CHIBIEEIFIZE
S REFE CH1 B cH2 B ERLE, B/MEE IRMERE— MR
® <Source>: RERMBIFEIEE

<DCOUT> : BEBEHWMHRENEBEF. 84 CHBEHHMIZA<DCOUT>SH.
<X-Demod1> : BIEMMLAREZS 1 B X EX M AVRINE T,
<Y-Demod1> : BB AFIERE 1 B9 Y EXINMAEIER T,
<R-Demodl> : BB ARIERE 1 BY R EXT R AVIRIIERF .,
<6-Demod1> : BB ARIEZE 1 89 6 EXT MAVRINEE .
<X-Demod2> : BB AFIEZS 2 B X EX M AVRINE T,
<Y-Demod2> : BIEMILAFIEZS 2 Y Y EX R AVELIEB T,
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: BB ARIEER 2 89 R EX R AYIRIIEF .

<R-Demod2>

<6-Demod2> : BIEH L #RIEZE 2 AV 6 EXT N AVIRHIEBE T,
<X-Demod3> : BiEHH#RIEZE 3 AU X EX N AVIRHIE T,
<Y-Demod3> : BiEHIH#RIEZE 3 AU Y EXT R AVIRILE T,
<R-Demod3> : BiEHH#FIEZE 3 AU R EX R AEHIBRFE .
<6-Demod3> : BiEHN L #RIEZE 3 AV 6 EXT M AVIRHIEBE T,
<X-Demod4> : IBiEHNH#RIEZE 4 AU X EX N AVIRHIE T,
<Y-Demod4> : BiEHIH#RIEZE 4 AU Y EXT R AVRILE T,
<R-Demod4> : BiEH L #FIEZE 4 AU R EX SR FE .
<6-Demod4> : IBEH L #RIEZE 4 Y 6 EXT N AR T .
<X-Demod5> : IBiEHH#RIEZE 5 AU X EXS N AVIRHIE T,
<Y-Demod5> : IBiEHH#FIEZE 5 AU Y EXT R AVRILE T
<R-Demod5> : BiEHH #FIEZE 5 AU R EXT R AEHIBRF .
<6-Demod5> : IBIEHMN L #RIEZE 5 AU 6 EXT M AVIRHIEBEFE .
<X-Demod6> : IBiEHN L #RIEZE 6 AU X (EXJ N AVIRHIE T,
<Y-Demod6> : BiEHH#FIEZE 6 AU Y EXT R AVIRINE T,
<R-Demod6> : BiEHH #FIEZE 6 AU R EXT AR F .
<6-Demod6> : IBiEHN L #RIEZE 6 AV 6 EXT AR T,
<X-Demod7> : IBiEHH#RIEZE 7 AU X (EXI M AVIRHIE T .
<Y-Demod7> : BiEHMIH#RIEZE 7 AU Y EXT R AVIRILE T,
<R-Demod7> : BIEMLHFIEZE 7 B9 R EXT AVRMBE.
<6-Demod7> : BiEHMH#RIEZE 7 AV 6 EXT AR T .
<X-Demod8> : IBiEH L #RIEZE 8 AU X (EXI M AVIRHIE T .
<Y-Demod8> : iBiEHH#FIEZE 8 AU Y [EXT R AVIRINEE T,
<R-Demod8> : BIEMLAFIEZE 8 Y R EXT N AVIRIUBEF.
<6-Demod8> : IBiEHN L #RIEZE 8 AV 6 EXT M AVIRHIE T,
<AUXIN1>  : @& AUX-INL 3OS R AR T .
<AUXIN2> BB AUX-IN2 3OS AIE T .
<AUXIN3>  : JBiE¥iH AUX-IN3 EOXRAIE T,
<AUXIN4>  : JBIEHILH AUX-INA O R A9 T
® <Voltage>: [E|E DC IR EEE

fE<Source>1% & A<DC OUT>BY, A& E<Voltage>, TA[E] 52 iR, AIEBIEEFHEEMAN

BEE, REBER-10v~10V, D¥EZER 1mV.
® <Sensitivity>: REFIZE

i <Source>1EFE PR <DC OUT>FA<AUXINI~4> LI E &
F<Expand>AYiEIN S 2 F E A 53 Fiw.

H rh<sensitivity> R B E A[EFATCE R 3 iR, FE

Demod8 A<Theta>BF, <Sensitivity>i% & oo

REESIREHFI<Source>IZFH R ERBENMNIENBERRLE, JiBERE
BB,

IBBT, & HH<Sensitivity>, <Offset>

, H<Source>iZ E A Demodl &
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(Siginl | Overload: NONE NONE | Input Range: 5 v [ CHf Output
|Sigin2 | Overload: NONE NONE | Input Range: 200 mV || CH1

R=+1.007 pV =

R Demodl

Sen51t1v1ty*

X=+0. 606 pV |

+ 10. 00%

Y=+0.804 uV e

(0scl. Src: Refinl Freq: 100.000 kHz |PLL: LOCKED | 1. 000
\Osc2.Src: Refin2 |Freq: 999.999 Hz |PLL: LOCKEDJ|

[¥]53. <Offset&Expand>AHE

*3. REEWRER

1 nV/pA 500 nV/pA 200 pV/nA 100 mV/pA
2 nV/pA 1 puVv/nA 500 pV/nA 200 mV/pA
5 nV/pA 2 uV/nA 1 mV/pA 500 mV/uA
10 nV/pA 5 uV/nA 2 mV/uA 1 V/mA
20 nV/pA 10 pVv/nA 5 mV/uA 2 V/mA
50 nV/pA 20 uv/nA 10 mV/uA 5 V/mA
100 nV/pA 50 uVv/nA 20 mV/pA -
200 nV/pA 100 pV/nA 50 mV/pA -

® <Offset>: REIRE:

BB F MmN, AEEERE-100%~ +100%, ES/h$iHH 0.01%, BXIA 0.00%.
® <Expand>: MARBHIEE

Wit HFgEmA, AEEER 0.001~10000, BRIAEA 1. 1B Expand BIIG B (FSiHE
B Tr10v BIRHE, M {ESSHEFELI0V.

¥k : 1 CH BEE — MM B REEFBKE. BRI E T CH1 Bi<Offset>2 50%

F<Expand>Z 3, RE CH1 BiEMH SN, CH2 BB,

Y3 1 <Sensitivity>, <Offset>5<Expand>AYi% B N & MEH7SXIGHIBERN N HIER <.

5.8.2 F{utficE

WN[E 54 LI AYLIHE /R EC B X158 A [CHANNEL OUTPUTIRYEC B X 13, A P RTLAZELE
X ERERSEEERRHEXECE, <CHOutput>. <Source>, <Voltage>.
<Sensitivety>, <Expand>F<Offset>HIED & 15 S AT ELTHE B IS4 HEIA -
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li> Connect  Function Help ¥
T Qutput
Coupling ange
AL w 20V F Ui
Exte - Ot
REFIN Slope J CHl ¥
/ (G .
@ (1
TIL Rising Edge | 1
W Nu: t) 1 -
[ DEMoD & %] [ oemopa ¥ on: 0 Ommmom—————
R= +100.30 mV 0= -0.06 ° F= 100.00 kHz lator 411
|EdEamais Faasstunl e ifgaal) Wl BHEss EeEed
VB0 00 Y 18301 10000 10,000 u 1500 Mk latar 2
[ DEMOD 5 #] [ pemons ] [oscz <] _—
R= +20.021 mV A= +107.51° | 500.00 kHz
L [ ] T | ;—n— ; j o
T T TEeiT] (10000 uHe 0 s
lator b
[E54. [CHANNEL OUTPUTIAYEL & (X 13

5.9 [SYSTEM] F3&

5.9.1 ATHIRFEEE

[SYSTEIVI]%ﬁ%@ﬁ OE2012/0E2022 F IR FZREES AR GL

B, BREF. WE 55 HliER:

(Siginl Overload: NONE NONE | Input Range: 5 V

|Sigin2 | Overload: NONE NONE | Input Range: 200 mV |

R=+1.007 pV

X=+0. 606 uV |
Y=+0.804 pV |

(Oscl. Src: Refinl
k_Och. Src: Refin2

Freq: 100.000 kHz | PLL:

[E55. [SYSTEM] T3

RFRE

® <Info>—

EFE<Info>" R FRBHAN, FAETHELRMAER, &

LOCKED |

Freq: 999.999 Hz |PLL: LOCKED )|

¢ Info

Menu Enter

Screen

Remote

Menu Enter ‘
Menu Enter ‘

-Store/Recall —

Menu Enter

Reset

No Yes ‘

FEBERAR,

XESFER, WE 6 Fim. HPFIISHSEERE #7E E—H.

RE. MUHER, RE=

FamFIS, kR
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'Siginl Overload: NONE NONE | Input Range: 5 V \(Infe
|Sigin2 | Overload: NONE NONE | Input Range: 200 mV | Infomation

0E2012 Dual Channel Lock-In Amplifier
Designed by SINE SCIENTIFIC INSTRUMENTS
Website: www. ssi—instrument. com
E-mail : support@ssi-instrument.com

: +86-020-84133345

$25. 206, 0-L25. 123-A24C

LD620052511
¢ Return

: Refinl |Freq: 100.000 kHz |PLL: LOCKED || Return Enter
: Refin2 : PLL: LOCKED |

[E56. <INFO>-{{ =B

® <Screen>_ZfFIZEA
EFE<Screen>FIREFH N, kT3 E FEFE<Window Color>FA<Backlight>FEFHINEEIR &
W& 57 7R

rSiginl Overload: NONE NONE | Input Range: 5 V w-Wlnd‘cY:rwlfolor—\
| Sigin2 | Overload: NONE NONE | Input Range: 200 mV | G"‘ ov
s reen

Level 8

6= +53.005°
X=+0. 606 uV

rReturn

Return Enter

¢ Window Color —

| Stylel Style2

R+ 50.04mV ==

Level

+100mV

Return -
Return Enter

[E|58. <Screen>FIZEi-<Green>X\ 1%
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OE2012/0E2022 DSP Lock-In Amplifier

<Window Color>: RHEBIEKE

<Yellow> : FEEBIFARENXIE, WE 57 Fix.
<Green> : FHEFEIFAZENXAE, WE 58 iR

<Backlight>: HHXEERE

B FEIET, REEHA M<levell>HT5 E<Llevels>, XMN=EMNEEE, BN

<Level8>,

® <Remote>_ZfFIHA

¥ <Remote> "R FIHEH N, AE 59 FiRo

OE2012/0E2022 B =Fmi2i®ifliEO, RS232 &, USB2.0 =iR#EMO . Ethernet LLAM
0O, tR#E<Remote Mode>iEFRYIEARIEEX MNAALE.

Overload: NONE NONE | Input Range: 5 v | Remote Mode—
kSiginz Overload: NONE NONE | Input Range: 200 mVJ R5232 | USB2, 0

Ethernet

R:+’| . 007 U-V P —

921600bd ‘

0= +53. 005 7 e

None
| Even 0dd

X=+0. 606 1V
Y=+0.804 Voo

(0scl.Src: Refinl | Freq: 100.000 kHz |PLL: LOCKED|| Return Enter
\Osc2. Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED ||

[E59. <Remote>F3ZH-<RS232>1E N

® <Remote Mode>: TFEFEOEEF

<RS232> : RS232 HITEINIEND, A DB BHED. BEEEARTWE 59 Fi7r.
<USB2.0> : USB2.0 SnRBIEO. BLEAREINE 60 Fi7Ro

<Ethernet> : 1000Mbps KIAMIEO . Heigm[dS ) 10001, {Bi& OE2012/0E2022
FRERZEIHIMLE 1Ptk 9 192.168.1.10, NI EE fiimiE % OE2012/0E2022 /Y IP ik
192.168.1.10:10001. FELEFHEE 61 2AFT7R.

B E T FEITHE E 2 L USB2.0 1 Ethernet 3% O A EAEAY .
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OE2012/0E2022 DSP Lock-In Amplifier

Overload: NONE NONE | Input Range: 5 V 1( Remote Mode—

Sigin2 |Overload: NONE NONE | Input Range: 200 mV R5232 |USB2, 0
—_— Ethernet

R=+1 ] 007 U-V “USBZ.0 Hode —

Device ‘

0= +53.006°
X=+0. 606 LV
Y=+0.804 1V .

(0scl.Src: Refinl Freq: 100.000 kHz Return Enter
(Osc2. Sre: Refin2 | Freq: 999.999 Hz |PLL: LOCKED j|

[El60. <Remote>F3ZE-<USB2.0>1%E 1N
(Siginl Input Range: 5V | Remote Mode—

Sigin2 | Overload: NONE NONE | Input Range: 200 mV R5232 USB2.0
—_—m W e Ethernet

TCP/IP Mode : DHCP ~TCP/IP Mode —
Auto

Manual
IP Address : 192.168.0.1

Subnet Mask : 255. 255. 265.0
Gateway : 192. 168. 0. 10
MAC Address : 2E:64:82:7F:4E:AC

¢ Return

(0scl.Src: Refinl | Freq: 100.000 kHz | PLL: 1| Return Enter
(Osc2.Sre: Refin2 | Freq: 999.999 Hz |PLL: LOCKED ||

%]61. <Remote>F3ZEE-<Ethernet>1£IN
® <Baud Rate>: SFYFRIFE
TE<RS232>1R T\ T LRI A I o 18T B S 4% A s e s VA TR 45 &, AR E A9 :
<600>, <1200>., <2400>, <4800>. <9600>, <19200>, <38000>. <43000>. <56000>. <57600>,
<115200>, <230400>. <460800>, <921600>, %jﬁA%]<921600>o

® <Parity Check>: FHIBRINIEE

TE<RS232>1R 3\ TN IE T A I o

<Even> : {B#I&

<0DD> : HFLG

<NONE> : FiI&
® <TCP/IP Mode>: LAKM TCP/IP RRNIKE

fE<Ethernet>1ERX TR AT 0L, —MRIER T, . EMZKE, A<Auto>iRXFATLLE )
EIE SN .

<Auto> : BFIECE TCP/IP .

<Manual>: FEIECE TCP/IP 18,

TE<Auto>tE3URT, HIMBIMEIENG, SHEEIE 62 BUIKE “Connecting...”, Tk
IEFEETR HAING . HIEIRMW R INET, 21 63 ik, £ B RHAIFAEEMGRI AL 1P Hudik
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K OC2012/0E2022 DSP Lock-1n Amplifier

FMFERD, P FAHL mac Hbtik,
fE<Manual>t#E30EF, BT FENECE TCP/IP WY AY IP bk, FRIERSFIM K, NE 64 Fr
Ro TE<IP Select>& kP EIEILAY IP. subnet. Gateway, FIZ TF<Excute>iZi, BIRJ7E

BFEESXPMAZERENSH, WE 65 iR, mEIR<ENTERSHHIA.
LB ESTRE, BIAZEREMAXT 0E2022 #1THE B FIZEUEUE.

Overload: NONE NONE \( Remote Mode
Overload: NONE NONE R5232 USB2.0

Ethernet
TCP/IP Mode :

N

(Siginl
Sigin2

Input Range: 5V
Input Range: 200 mV )

J

~TCP/IP Mode—
Auto
Manual

Connecting. ..

IP Address
Subnet Mask :

: 192,168.0.1

255, 255, 255. 0

: 192. 168. 0. 10

MAC Address : 2E:64:82:7F:4E:AC

Gateway

~Return

(Oscl. Sre: Refinl
|Osc2. Src: Refin2

Freq: 100.000 kHz
Freq: 999.999 Hz

Return Enter
PLL: LOCKED |

[&l62.

<Auto>t&E T, Connecting

~

5 Remote Mode
RS232 USB2.0
Ethernet

Overload: NONE NONE
Overload: NONE NONE

TCP/IP Mode :

(Siginl
| Sigin2

Input Range: 5V

Input Range: 200 mV |

~TCP/IP Mode —
Auto
Manual

DHCP

IP Address
Subnet Mask :

1 192.168.0.1
255. 255. 2565. 0

: 192.168. 0. 10

MAC Address : 2E:64:82:7F:4E:AC

Gateway

¢ Return

(Oscl. Sre: Refinl
| OscZ. Sre: Refin2

Freq: 100.000 kHz
Freq: 999.999 Hz

Return Enter

PLL: LOCKED |

El63. <Auto>tE—EEMRIN
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OE2012/0E2022 DSP Lock-In Amplifier

(Siginl Overload: NONE NONE | Input Range: 5 V N l‘:;z;;e g(s)](:; 0 )
(Sigin2 | Overload: NONE NONE | Input Range: 200 mV | )

Ethernet

TCP/IP Mode : TCP/IP - TCP/IP Mode —
Auto

Manual
IP Address : 192.168.0.1

J

Subnet Mask : 255.255. 255. 0 IP Select )
Gateway : 192.168.0. 10

IP Subnet

Gateway
MAC Address : 2E:64:82:7F:4E:AC

.

- Excute
Edit

.

-Return ———

(0scl. Src: Refinl Freq: 100.000 kHz Return Enter
(Osc2. Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED |

El64. <Manual>E5

rSiginl Overload: NONE NONE | Input Range: 5 V \(Remote Mode —

Sigin2 | Overload: NONE NONE | Input Range: 200 mV R$232 USE2.0
_— Ethernet

TCP/IP Mode : TCP/IP ~TCP/IP Mode —
Auto

Manual
IP Address :[192.168.0.1 )

Subnet Mask : 255.265. 265. 0 IP Select \

Gateway : 192.168.0. 10 IP | Subnet
Gateway

MAC Address : 2E:64:82:TF:4E:AC

\

~Excute
Edit

\

~Return

(0scl.Src: Refinl |Freq: 100.000 kHz |PLL: LOCKED || Return Enter
|Osc2.Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED |

[El65. <Manual>tE &2

® <Store/Recall>: R7F/iZENECE

<Store/Recall> SEEFEMRIRAE (Store) FIFEL (Recal) BLRIZEMNSEIMKT. R
BAPPMANELF, ATUETRRER <S1>, <52>, <53> F <S4> PUNTEAS. anE 66 A
7R, 1&EFE<Store>, <Channel>i%#¥<S1>, FiZ#F <Execute >INHAY <Store>, BIRIIFHANK
EHRSHIKRSEREE <S1> T8 FELBUZEHE, REEEFE <Recall>, SAFTE <Channel>
%E3E<S1>, BIEIFE <Execute> WiHHY <Call> BIA[.

FINE <Recall> IR7ASET, <Channel>iEH<Default>1%£157, A AFEELH B B 15 R R ERIAE -
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OE2012/0E2022 DSP Lock-In Amplifier

Overload: NONE NONE | Input Range: 5V | Settings N
|Sigin2 | Overload: NONE NONE | Input Renge: 200 mV || Store Recall

R=+1. 007 pV ™

51 ‘

0= +53.005 ° =

Store ‘

X=+0. 606 pV ——
Y=+0. 804 puV ...

(0scl.Src: Refinl | Freq: 100.000 kHz |PLL: LOCKED|| Return Enter

|Osc2.Src: Refin2 | Freq: 999.999 Hz |PLL: L(]CKED“

[B]66. <Store/Recall>3ZH

® <Reset>: PIHHMARIHEN
RTMERESRERAL. EREFANETHRE.

5.10 [AUX OUTPUT] F3z&a

5.10. 1 BIAIR A HEALE

ERTEHREY MENU SEEFZEFF[AUX OUTPUT] FIEE N, NE 67 H18FEFAR:

(Siginl | Overload: NONE NONE | Input Range: 5 V ) (AUX-0UT 1 )
|Sigin2 | Overload: NONE NONE | Input Range: 200 mV | + 0.000 V

+10.000 V

= +53. 005 ° jwor—

-5.012V

X=+0. 606 pV s

+ 0. 000V

Y=+0.804 puV |——

(0scl. Src: Refinl Freq: 100.000 kHz

|Osc2.Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED |

[El67. [AUX OUTPUT]F3&

® <AUX-OUT 1>: 1% & AUX-OUT 1 O R4 B E{E
® <AUX-OUT2>: #E AUX-OUT 2 3O B EE
® <AUX-OUT 3>: 1% & AUX-OUT 3 O M4 B E{E
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OE2012/0E2022 DSP Lock-In Amplifier

® <AUX-OUT4>: iBE AUX-OUT 4 3O BIEE
<AUX-OUT1>Z <AUX-OUT4>A] Al B S FE# MmN B EE, RESBER-10V~10V, 78
g 1mVe

5.10.2 H{uflBcE

i}

=3

)

5. 11 EHEERE

FRUNMRGEHRRBIERRENIGE, TREAFSEEEZERERE—BMEAKN
OE2012/0E2022 SRE R HIE.
RENHIBESENEESHR X\ Y. 0 IEFEE; NEH 8 BAEIESSAI R, X, YA
0 BME; 2 MRHI|AVNEINER LUK R H BN NESE.
EERRERBIENERSBNT:
1. HEREEITRS, AEE 68 LTHEM Save Datal 4, LA L T B 7x fSaving. ],
FRIEERGFHBIRENEIE.
2. BUEELL Excel RIBBIFERIRTE, LB A“SSI_Data_Record.csv”, IREFEIFZEFEZET.
3. BRIE T {saving.. 1840, HEARZASH Saving.. ' B A fsave Data’, T RIEILRTE
REHHIE.
4, FE“ somple racs: wo "AIPUE BB E R MAGFEHIBEBHOREE, MATCEXAR
0.0015~100s.

e connect  Function Help ¥
ot
fe
ulw
REFIN
Wav Numeric
DEMOD 1 *] DEMOD ®] [ese1 | Measure Selection:
R= +35.952 mV 8= +0.09°| |F= 1.0000 kHz | . ocrodutar s
99300 mV_ IR mv| | -18000 - 160007)  |10000 uHe 1500 MEz| . Damodulator A2
| pEmoB 2 %| | oemon E3 n"-"’
R=  +11.994mV| 8= +0.24°
| o 1 . 1 2% S n oy
[-99.00 m¥ + 95500 Y | [-13000 +160.00 " |

[El68. HEiRFECE XEE
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OE2012/0E2022 DSP Lock-In Amplifier
S—=10 = |
6. ImIEYRIE

6. 1 0E2012/0E2022 é34 83k

LEIH5S 0E2012/0E2022 HIEISIER ASCI ZF3Ri#IT. HSFHERKS, ALY
HANGSER (NMELERH LS8 M— 5S8R ERAMR. HFEA RS232. USB2.0,
Ethernet ¥ B ERT, BEFFHFLME— T S<> —PNEIFEFF<cr>. 0E2012/0E2022 R
EWR G SEREFTH, ASHITRAPRANGS . SSAREE—IHZIESY, 2158
Z BEIRIESHRRE().

ZNSAUER—®SITAE, BEHSZEFTERMAS(). ER—ITEEZIMGS
M ANEZENN LB SHXFNET : H— N SITHERFNITE, EENHSITHITT
B ZHI, OE2012/0E2022 T3EHITHM S

OE2012/0E2022 BE—IEREA 1024 NFERIMMANEFRX, HIRIEEW S SHIIRFFFR
LIS, HEFXEHN, SHaSHSERIBAERITHSES. BlAANZ I HSRT
RERIT 1024 MEFF.

OE2012/0E2022 A IFA FBE &S EMATS RN LHFME. TG SIS AHHAI®
SREME—NMaSHEEEGSIHN—1NZ NS4 0E2012/0E2022 L ASCI FHF &
MERNEERAFAEANSH, WR—IMHSITHREAEZNERASSEFNE, LEE
SEIRF—N—MiRE, BMRE{EEEAIRE—NEER.

S IE N EEH

FMOD 0,1 <cr> RERNIHRSES 0SC1 IS E TR ANERRER
FREQ 0,10E3 <cr> RE R ERIRE RS 0SC1 B EESINE N 10 kHz

OUTP? 1 <cr> EiERRIEE 1 A0 Y AL E
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OE2012/0E2022 DSP Lock-In Amplifier
6.2 A BSTIER

B LHIEENSHERTRINFY, TESHZERES()2R. AXES{IE
HHSHZEER, THREESMEAS. AGEGSHEEMLEC)HNENCHE, F2BHER
B, RAEC)IRT LN, KBDBEAT, BRASSAIRTELEZXES(IANAR. I8:
EREGFSH MBI EELRIE.

TEENNT:
i,j,k,1,m,n,0,p,q,r,s,t,u 2
X ¥
f SRERE

AR B BET S A IS R T A, FaBse g (B, #F 5 ATUIRSR
79 5,5.0,0.5E1) . MEFFRENIER— ASC EFFFIHFERLIX.
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K O-°012/0E2022 DSP Lock-1n Amplifier
6.2. 1 MINBIEALEES

OE2012/0E2022 A 2 M=SHINIEIE Signal in 1 1 Signal in 2, FTAMNBRIEMHEXE
SEEEEMNMANBRENIZEES Y. MABENSER i &R, =0 BJE#E Signalin1, i=1 &
1%£$E Signal in 2.

ISRC IESHTREFTHBAGESHAER.
RZZIESHSE | KIURE, BH i ®KTE
SHNBERIBEER, =0 BH%ERE Signalin1, i=1 B
ISRC (?) i {,j} %% signal in 2.
B j=0 FHEFE<A>(BRIRBEESHN);
j=1 BHEFE<A-B>(E S HIEHIN);
j=2 FHEEE<I>(FRIRBIAN ).
IGND #ES AT RESZTMAIZORKEN
B
RIRIZIESHESH | HINRE, B i ®RE
. SHINBIERIRIES, =0 FHEHE Signalini, i=1 B
'GND (7)1 L.} britEs Signal in 2,
S j=0 FhHZEFE<Float>ER, GAINIELINTS
X EEHb@IT 10 kQ EEPEPRE); j=1 BFiE#E<Ground>
R GRAFESLINE S EEHET 10 Q EBRRERD .
ICPLIES AT RESZIBRMABE TR .
RRIZIESHESHE | MIUKE, B8 i ®RE
CPL(2) i L) SHNBEAIEER, =0 BH%ERE Signalin1, i=1 B
' i%#¥ Signal in 2.
B j=0 BFHEE<AC(ZRIBEMN); j=1 BHE
FE<DC>(ZRIBEIIN)o
IRNG IS A TR EXTAMANBENETRE.
KXIZIESHSH | HIKE, BH i "RE
SWNIBERIBEER, =0 BHEE Signalin1, i=1 B
1% +F Signal in 2.
SH j ATEEAREER. BAWT:
i Input Range
IRNG (?) i {,j} 0 5V/5mA
1 1V /500uA
2 200 mV / 50uA
3 50 mV / SuA
4 10 mV / 500nA
5 2 mV /50nA
6 1 mV / 500pA
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RMOD 1§ R TEIARGNSMHEE, XFEZ%
BEMESH i WIMRE, BH i "ReESHANEE
AYIRIE L, =0 Bh%$E Signalin 1, i=1 Bi%#E Signal
in2. IREISHAREBIKIE, KFKEN:

RMOD ? AEIE2 Stk
0 High
1 Normal
2 Low
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I O-°012/0E2022 DSP Lock-1n Amplifier

6.2.2 RFHRALEFRS

OE2012/0E2022 A 2 MREHEE 0SC1 1 0SC2, FTBIR S B LIESHEE MRS
FRBEMNIEFESY. IKF[BENSER | T, =0 FHEFEIRSHES 05C1, i=1 FHEEFIRSS
22 0SC2,

FMOD &< A TR B B iR 3R A A SN AR
o

RXZECHESH | wIRE, B8 i KRR
FMOD (?) i {,j} SHERHBIEY, i=0 FHEERSE T 0SC1, i=1 Bk

3% =% 0SC2.
S j=0 FHEFEINBESEER, j=1 FhEEFERIER

SEEN.
RSRC 5 S AT REREIERAHRINPSER
ANEEESIE

RERZIESHSE | MIUKE, B i Rk
SHEeRIBIER, =0 BFHESFHRTAES 0SC1, i=1 FHkHE
& %H=s 0SC2.

S j=0 BTIESE Ref In 0O ;

RSRC (?) i {,j} j=1 BHIE$E Signal In 1 3£ 0;

j=2 BFi%#E Signal In 2 #00;

j=3 FH%E#E AuxIn 1380;

j=4 BHIERE Aux In 2 30

j=5 BHIERE Aux In 3 0

j=6 BHIERE Aux In 4 30

j=7 BHEE Trig In ##0.

FREQ IS AT RESZRIRHFALSER
NEESINE.

RRIZIESHISHE | HIUKE, B8 i ®XRIR
HEeRUBIES, =0 FHESFRTEES 0SCl, i=1 BHkHE
37 ES 0SC2.

FREQ (?) i {,f} S FEFRETCE 10E°~1.5E°, /MR
A 1E°,

184 FREQ?SIBEHEINESEESINE, Sk
HES T RERIRAT, IBEIAERESEERIE SR
#; HIRHFLTIHNRENET, IREIMNISE IR

FEXT {5 AT EIQIREH[IINBERNSER
RIS

REIZIESHSH | ATURE, BH I TR
THesHBIES, =0 FHEEIRH RS 0SC1, i=1 BHERE
= % =g 0SC2.

BESHERAZAH, SHEEHE

FEXT ?i
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0E2012/0E2022 DSP Lock-1n Amplifier | EGTcTcTcNGGGGEGEN

10E-5~1.5ES,
FEXT 8 RATEIRIRZHABERNNSEE

REIZIESHESH | MRIRE, S8 i BRIk
FINT ?i SHESHVIRIESY, =0 FHEFIRSHES 0SC1, i=1 BfiE$E

<= oo

& %H=s 0SC2.

BESHEXBAZAH, &HEEE
10E-5~1.5EC,

RSLP 3§ S A & B o &if] Ref In $EOMIAML 5
Ko

REZIESHSH | KIURE, S8 i BTk
SHEsHIBIES, i=0 FHEIEIRTSEY OSCl, i=1 B
& %H=s 0SC2.

SH j=0 FHgE TTL B F L F0M % ;

=1 FHEE TTL BB TR AR ;

j=2 BN B IE3%5R0E Tt il ;

LPRERART 1Hz B, UFER TTL AR AL &L

RSLP (?) i {,j}
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6.2. 3 iRERALEIES
OE2012/0E2022 A 8 MRiHEE Demod1~Demods, FTEMRIARNIEXIESHEE1LM

RIARBIENEES Y. TR IE SN AR B ENS R | &K, i=0 FHEE#EE2E Demod1,
i=1 B IEES Demod2, i=2 BTIE#EARIES Demod3...... i=7 &S 8.

DSRC 18 S AT ERN TR ARMNMNGES
D

REZIESHSE | HIURE, B =0 Ak
E#REZE Demodl, i=1 BHEFAZASE Demod2, i=2
A% IR AR A2 Demod3...... i=7 BHEFRERIEEE 8.

S j=0 BF1EEE Signal In 1 30

j=1 Bi%3E Signal In 2 305

j=2 BH%EFE Aux In 1300

j=3 BH%E$FE Aux In 2 300

j=4 BH%EFE Aux In 3 30

j=5 BHi%E Aux In 4 3£
DSRC (?) i {,j} j=6 B IFARIAZE Demod1 Y X HiE;

j=7 B %R AZIEEE Demodl B Y B

j=8 BT AZiA2E Demodl B R #I1E;

j=9 BHEZAREEE Demodl BY 6 Hi1E;

j=10 BiEFERRIHZE Demods BY X HE;

j=11 B IEIRARVIEE Demods Y Y i

j=12 BHERAZAEE Demods BY R #1E;

j=13 B A2A2E Demods HY 6 #iiE.

SEE, RIHREIEIE 1 70 5 NeEiSUaNE SR,
TWMAIEE, fRIH58 Demodl AYHMINIRE RS
Signal In 1 30, #8288 Demods BYHINIREMRTF
Signal In 2 ¥,

OFLT S AT R ER TR IERAIEREIH

ATIE) & .
RIXIZIESHESH | HIKE, S8 i=0 Bk
OFLT ()i {,x} 1 EREZE Demodl, i=1 FTi%IFERIVISE Demod2, i=2

AHEREARVIEE Demods3...... i=7 BHEFE ARV 8.

S x ERESEE 187~3000, m/NDHEER
A 1E7,

OFSL {8 R T & ESENRIERNKEIRRE
R HIBERE .

KIXIZIESHSH | WK E, S8 i=0 AL
OFSL (?) i {,j} EHREZE Demodl, i=1 BHEFERHSE Demod2, i=2
AHEIEARVIEE Demods...... i=7 BFHEF RIS 8.

S | BT EEARERERE.

BT
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Filter dB/oct

6 dB/oct
12 dB/oct
18 dB/oct
24 dB/oct
30 dB/oct
36 dB/oct
42 dB/oct
48 dB/oct

N|o|u|h|w|N |k o |-

SYNC £ R TR EXE R ARNEZIER
BV XRES . HEFIMERT 10000 Hz BF AT LAFF
BRIZIEREE.

REZIESHSH | HIUKE, B =0 Bk
E#REEE Demodl, i=1 BHEFAZHSE Demod2, i=2
A% E AR IS Demods...... i=7 BT AR RS 8.

S j=0 R X AR IR

=1 B BRI R,

DMOD 54 AT EX TR ARNSEIRE

SYNC (?) i {,j}

o

RZRIZIESHTSE | MK E, B8 =0 FHE
E#REZE Demodl, i=1 BHEFAZASE Demod2, i=2
DMOD (?) i {,j} AHEIRARIEEE Demods3...... i=7 FTEIFARIEEE 8.

S j=0 FHEE S F R AIRFHEE 0SC1;

=1 BFHEEFES IR AIRFHEE 05C2;

j=2 FHEES E RN A EENEFE RN,

=3 FHEFESZ RN A AR B S IMEFFER .

DARB (B AT R EX T AR ARNEEME
WA SERE,

RERZIESHTSE | MINKE, S8 =0 FHE
DARB (?)i {, f} E#RH2E Demod1, i=1 FHEIFERRIEIEE Demod2, i=2
A& #2B2E Demod3...... i=7 BHEIRFRIEEE 8.

S fEFRETERE 10E°~1.5E°, R/NDHPHER
A 1E°,

DEQU IESATRESZ AR AZMNANEAS
SRR ARS .

KXIZIESHISH | MUK E, B8 =0 FHE
E #7885 Demod1, i=1 BHEFE#EAZE Demod2, i=2

DEQU (?) i {,j,k,I,m} A& #2B2E Demod3...... i=7 BFHEIFARIEEE 8.
%;& jlklllm XTJ-F—\‘Z/L}:_Et E=A*FOSC+B*F E,‘J AIFOSCIBIF
NS

j A1 AT B SEE-10000~10000 2 [B)AYE &
#;
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k=0 BFHEIEIR S S 0SC1 HUSTZR1E, k=1 BHiEHF
RSHEE 0SC2 HUSTiZE1(E ;

m=0 BHEIFIRHEE 0SC1 AUSTRE, k=1 Bk
BIRHRE 05C2 RIS, k=2 FHEFIREFEEIM

DEAF IES AT REXEIOBIARNARNES
SEAEXR AR S P NEEREINE.

RIEFZIESHT S | MIULE, S8 =0 FHE
DEAF (?)i{, f} E #7885 Demod1, i=1 BHEFE#EHZE Demod2, i=2
A& f7A2E Demod3...... i=7 BHEFRIEEE 8.

S fEAIEETCE 10E5~1.5E5, RSP

A 1E%,
HARM 5§ AT R EREIORARSEESH
R e

RFZZIESHSE | HIURE, B =0 Ak
E#RE2E Demod1, i=1 BHEIEARIIES Demod2, i=2
BHEIEAZIEHEE Demods...... i=7 FTiE RIS 8.

S ALUEER 1 8 10000 < [E)HIEEH, *
NEEM# . HARMI, jIESESIRE 0E2022 HUEE
i MEBRARENSEMEN | OEENES. 28]
TR j*F < 1.5 MHz. TR jORIEKNEKRT 1.5
MHz, BAARHNBLERESLE.

PHAS 6 S A TR EX TS EEH.

REZIESHSE | HIURE, B =0 Bk
MRS Demod1, i=1 BTEIEREVIEE Demod2, i=2
FHEIRfEIEEE Demods3...... i=7 BT IFMRIIEE 8.

S x 2IEHEME (ZHE, 2R, BUFR
TEMIN), MINSEER-180.00~180.00, HHER
0.01.

53N, % 3% PHAS0,-179.0 X &858 B HRE
2% 1 BB 1EH-179.00°. 14 PHAS?0 NI B &EiffE
R 1 FERENES.

DREF 15 AT EMIASRNRESEINER,

REZIESHSH | HIUKE, B =0 Bk
E#REEE Demod1, i=1 BHEFAZHSE Demod2, i=2
A% R R 2E Demod3...... i=7 FHEFRRIFEE 8.

BESHEABAZTSH, 2HEEHE
10E5~1.5E% REIRSREE=5F INE *TEE M4

HARM (?)i{, j}

PHAS (?) i {x}

DREF ? i
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6.2. 4 5SMIHBEREIRS

<+ oo

OE2012/0E2022 1 F 2 AR %H a5 AV H % O Signal Output 1 #0 Signal Output 2, FTE1E
SHEEXESHEEZE N BENEEFES Y. MEBENSER | Fx, =0 FHEEF
&5%H2Z 0SC1 HUSAH Signal Output 1, i=1 BHEFIRSHEE 05C2 BYMI L Signal Output 2,

STTL 54 I Fi& B el Eif<TTL Out>3E O K%

STTL(?) i {,j} HORZS, j=0 BHEEESEHA TTlout ¥, j=1 BHTH
TTLout #iith .
SIGO 354 1% E s &ifi<Sineout>3E [ HI4H
SIGO (?) i {,j} IR, j=0 BHEEE XA Sineout #itH, j=1 BTITH
Sineout #fiH .
SWVL #§4 F T % B i & 14 <Sineout>AY IE
R ERE.
SLVL (?) i {,x} S xBRERE (RR8, BA: vims, B

NABWN). S x LU E 100nVrms < x <
5Vrms, E/NT#HEEA 100nVrms.
SOFF 384 F 1% & & ifl4i i <Sineout>AY 4l

HERRERE.

SOFF (?) i {,x} SH x BREREE (28, B4 v, 81
FRBN) . 28 x SEEE-5V~5V, JNTHEER
0.001V.

SPHS 354 F & & 5 & i) <Sineout>HY IE 525K
X TFHRHRAER .

SPHS () 1{x) S x RIGERIE CLEY, BiIR°, BEF

FE@MAN), MATCER-180~180, N#HER 0.01.

TPHS &S AT R E S Eif<TTLout>H K 21
MR %098 .

SH x 2IEHEME CEFR¥, BAA°, B8R
TZERAN), MINTCER-180~180, H##ER 0.01.

SMOD #§% A T Bt Eifi<Sineout>Ayi H 1R
Xo

B j=0 FHER EZ KR HER;

j=1 BH%E$E AM EFIR ;

SMOD (?) i {,j} j=2 BHEE FM EHIHER ;

j=3 BHEE PM IEHIHER .

Lk AM/FM/PM IR AER BT, 20K RITR(E D
SERE RS EZE R R AR EMRRRE—H,
T AHI B R E F SR G B E 15 5.

MAREF (?) i {f} MARF #§% AT & Eifl<Sineout>FHI1R
BRI ERSRER .

S fEANRETCE 10E5~1.5E°, HR/INTEiER

A 1ES,

TPHS (?) i {,x}
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AMSR (?)i{,j} AMSR 8 A TR EREG AM FHIES /IS
S j=0 FHEFIR S8 0SC1 FUSNZR1E;
j=1 FHIEER %28 0SC2 RUSNZRE ;
j=2 FHAFREHIEX RIS, Bl MARF &

FLOLEL
AMDP (2) i {,x} AMDP J6& A TR B & AM IBHI{E S B0
IR

SH x FMINSEE R 0~1 BZ S8, FTaH
EE5HKEESHRENT LG, GlmigE
AMDP 1 B, RREHIESSHKESHIIREMER.
FMSR (?) i {,j} FMSR 8 AT REXEM FM FFHESHISR

S j=0 FHEEIR S8 0SC1 FUSNZR1E;

j=1 PR %28 0SC2 FUSNZR(E ;

j=2 FHEFREHIENX A IR, Bl MARF &

EMEE.
FMDV (?) i {,f} FMDV 35S AT REREE FM BAEIESHIE
EINRIRE
S fEMZETCE 10E5~1.5E5, H/hEiR
A 1E°,
PMSR (?) i {,j} PMSR 5 A TR B E AM FFHIES ISR

S j=0 FHEFEIRHES 0SC1 BUSR(E;
j=1 BHE$FIRSHES 0SC2 BUSIRIE ;
j=2 FHEERFIERAIARERSNZE, B MARF %

BEHSERE.
PMDV (?) i {x} PMDV {5 HTIREHREl PM FHIESHIME
ffmZEE.

S x ZIGHAME GZFE#, Bik°, BAR
FEWN), MANEER 0~360, 9¥ERE 0.01.
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6. 2. 5 Channe | BEiHIES

COUT #§ S A Tig B3 &if] OE2012/0E2022 5
EHRAY CHOUT i tHiBIERE SR .
REIZIE SIS H i UK E, i=0 BHEE CHL;
i=1 BEEE CH2.
SH j B EmEENAE,
BT
i CH BiER
0 DC OUT
1 X-Demod1
2 Y-Demod1
3 R-Demod1
4 0-Demod1
5 X-Demod?2
6 Y-Demod?2
7 R-Demod?2
8 0-Demod?2
9 X-Demod3
10 Y-Demod3
11 R-Demod3
12 08-Demod3
13 X-Demod4
CouT (?)i{, j} 14 Y-Demod4
15 R-Demod4
16 0-Demod4
17 X-Demod5
18 Y-Demod5
19 R-Demod5
20 0-Demod5
21 X-Demod6
22 Y-Demod6
23 R-Demod6
24 08-Demod6
25 X-Demod7
26 Y-Demod7
27 R-Demod7
28 08-Demod?7
29 X-Demod8
30 Y-Demod8
31 R-Demod8
32 0-Demod8
33 AUXIN1
34 AUXIN2
35 AUXIN3
36 AUXIN4
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CHDC $§S A Ti&E=&Eifl CHOUT iBi&HY DC
OUT IR E1E.

S i XN CH BYBiE, i=0 A% CHOUT1,
i=1 B3R CHOUT2.

CHDC(?) i {, x} SY x BT EEMEMBEE (B2 vV, 7
TEMNBENAD , JEER-10.000< x €10.000, &/
S HEEE 2 0.001,

f5lan % %34 CHDC 1,5.00, £1& & <CHOUT1>
#) DC OUT #R\HY I L 1B A 5.00V.

SENS 5 TR B Z&if) CHOUT BB R 81
E <sensitivity>.

S i W CH UiBiE, i=0 BYXTRL CHOUTY,
i=1 BT R CHOUT2,

S | AT EETFENER.

BAINT:
j/sensitivity j/sensitivity
0: 1nV/pA 15: 100 uV/nA
1: 2 nV/pA 16: 200 pV/nA
2: 5nV/pA 17: 500 uV/nA
SENS (?) i {,j} 3: 10 nV/pA 18: 1 mV/pA
4: 20nV/pA 19: 2 mV/uA
5: 50 nV/pA 20: 5 mV/uA
6: 100 nV/pA 21: 10 mV/pA
7: 200 nV/pA 22: 20 mV/pA
8: 500 nV/pA 23: 50 mV/pA
9: 1uV/nA 24: 100 mV/pA
10: 2 uV/nA 25: 200 mV/pA
11: 5 uV/nA 26: 500 mV/pA
12: 10 uV/nA 27: 1V/mA
13: 20 uV/nA 28: 2V/mA
14: 50 pV/nA 29: 5V/mA
COFP 52 AT IR B Eif] CHOUT IBiEH i AY
mEE.

S i SR CH RYiBiE, i=0 BYXTRL CHOUTY,
i=1 BT R CHOUT2,

S x BF&EREE (BMR%), SEER-
100.00<x <100.00, B/T##Z ) 0.01,

CEXP S A TR B Eif CHOUT BiEii iy
MAEHIE.

S0 XN CH BUBiE, i=0 A% CHOUT1,
i=1 B3R CHOUT2.

SH x BT RERHEBAEL, SEER 0.001<x
<10000 K E =8, s/ #HEERZ 0.001.

COFP (?)i{, x}

CEXP (?) i {,x}
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6.2. 6 HBH eSS

AUXV S A TR EREME TR AUXOUT
(m:oterfaaki= i

REZIESHT S | MIULE, S8 =0 FHE
£ AUX-IN 1, i=1 FREERIIES AUX-IN 2, i=2 BHi%E
ERRIEEE AUX-IN 3, i=3 BFIE$E AUX-IN 4,

SH x ATRERLNEEE (B2 YV, &
TEMNBEAD , JEER-10.000< x €10.000, &/
SR 0.001,

AUXV (?) i {x}
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6.2.7 BEhgEES

ARNG (IESHTHTAEMEERANBESIZN
IngE.

S8 i Ak, i=0 BHEEE Signalin 1; i=1 BFiEE
ARNG {i} Signalin2. BAMIANSE i, MBEFNLE 2 4 Signal
in @&,

ZIES1EA S B % T <Auto Range>1EF 18
EB

APHS 184 RATITH B ohig B R HEL R
BIheE. ZIESIEAEF B IZ T <Auto Phase>{E
FHEME.

S AE, B8 i=0 FHEE#EHES Demodl,
i=1 BiEEMRIEEE Demod2, i=2 Bt ikIFARIEE
Demod3...... i=7 BFHEFERZHRE 8. BAMASE I,
NBEsh%E£EB 8 MEiERE.

B BN EEFRE—LEE. EEMEE
SERRZ B, TEHRKIE APHS 54 . Hb, R
MRATEE, BAZIESHELEH.

ATLUEIE PHAS?I; 184 REBHRIRRIEZRAIE
RIRFEE, LUFAZE APHS 155 8RB

AFLT 15 S AT A B E RSN S
INRE. 1ZIES1ERAMAESE B 1% T <Auto Filter>{EF #H
EB
AFLT {i} S8 i ik, S8 =0 BHEFEMBIHEE Demodl,
i=1 BTk iR E2E Demod2, i=2 BTk IFfiRiE2s
Demods3...... i=7 BHEFERAZE 8. BAMANSE I,
NEsh%E£EB 8 MEiERE.

AOFP 18 S A THIH BohLE CHOUT BiERE
EHINEE. ZIESIERMAIEIZ T <Auto CH
Offset>{EFB A5

S i Wik, i=0 BHERE CHOUTY; i=1 BHEHF
CHOUT2. ZEAMIAESE i, MBZNEE 2 4 CHOUT
Bl

APHS {i}

AOFP {i}

SINE
SCIENTIFIC
INSTRUMENTS



OE2012/0E2022 DSP Lock-In Amplifier

6.2.8 IRFIZEUE EIES

SSET i 54 FF Il OE2012/0E2022 HETHIIRE
REFNEEEFRXS, B Setting buffer i(1<i<4).

SSET i Setting buffer 2 H W Bt B 5 B #
OE2012/0E2022 Wi [F o] & 7E, AT TXHANGEE
mo

RSET i 54 F Fi%EY Setting buffer i(0<i<4) 2Ry
BWE., Hib =0 R x<Default>BRINIRE, =174 KR
RSET i <S1>~<SA>HYIR B . BN INfE, OE2012/0E2022 A
HBEBIFSWIRE RS Setting buffer i EEAERAY
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6.2.9 85 IDN S

RST #5§4 F T &1\ OE2012/0E2022, %
ZFEAMAFABRESESHBSEE NI
B, $EECXANKIBEELSELR. *S2
ATHIF 4 LB EFR-

IDN ?5§4 F T &if) OE2012/0E2022 H
ID, &= J9“SSI LIA-OE2012, SN:XXXXXX,
VerXXX”. HpE—NARS, 40 0E2022;
BN AFFS, 0 SN00001; E=NHEE
R AS, 0 Verl.00. *S A T 5T 4 i

AN = Ay
e FRo

*RST

*IDN ?
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6.2. 10 HBFRAIREIES

OUTP ? | Ie S AT IEBMEMNEE. S i xt
KT T5R. S8iEEEFNT:

i Parameter

0 X-Demod1

1 Y-Demod1

2 R-Demod1

3 0-Demod1

4 X-Demod?2

5 Y-Demod?2

6 R-Demod?2

7 08-Demod?2

8 X-Demod3

9 Y-Demod3

10 R-Demod3

11 0-Demod3

12 X-Demod4

13 Y-Demod4

14 R-Demod4

15 0-Demod4

16 X-Demod5

17 Y-Demod5

18 R-Demod5
OUTP ?i 19 0-Demod5

20 X-Demod6

21 Y-Demod6

22 R-Demod6

23 0-Demod6

24 X-Demod7

25 Y-Demod7

26 R-Demod?7

27 0-Demod?7

28 X-Demod8

29 Y-Demod8

30 R-Demod8

31 0-Demod8

32 Xnoise-Demod1

33 Ynoise-Demod1

34 Xnoise-Demod5

35 Ynoise-Demod5

36 Frequency-OSC1

37 Frequency-OSC2

38 AUXIN1

39 AUXIN2

40 AUXIN3

41 AUXIN4
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EriESHBELRL ASCl F R BB RE], 1A
REF(V) B ()% (H) A BAL, BRAETFSHE .
ZIESIXAEEIA.

SNAP? 54 FFiZBY OE2012/0E2022 #E[E—
M ZIER % 20 M ERVNE(E .

f5ign, #E< SNAP? FAFERI—RIZIZEIf<X>,
<Y>\ <R>\ <0>T<F>FEMH, ZINREERTEIEHRRE
HIFHERIEE A . EAIRER ouTP#E S KiELE
ERANENSHIE, BIMERREEZESE
—ERIERT, EEEIANANEIERNZER—Z
TMEMRSE, HBETHERERIRE, RATESH
—ERE.

SNAP?i,j IESHEEZEV 118, KRZULUE
FIIEER 20 MNE&#. SHRNEFEANT:

i,j,k,I,m,n,o,p...... Parameter
0 X-Demod1
1 Y-Demod1
2 R-Demod1
3 0-Demod1
4 X-Demod?2
5 Y-Demod?2
6 R-Demod?2
7 0-Demod?2
SNAP ?i{,j,k,I,m,n,0,p.....} 8 X-Demod3
9 Y-Demod3
10 R-Demod3
11 08-Demod3
12 X-Demod4
13 Y-Demod4
14 R-Demod4
15 0-Demod4
16 X-Demod5
17 Y-Demod5
18 R-Demod5
19 0-Demod5
20 X-Demod6
21 Y-Demod6
22 R-Demod6
23 08-Demod6
24 X-Demod7
25 Y-Demod7
26 R-Demod7
27 0-Demod?7
28 X-Demod8
29 Y-Demod8
30 R-Demod8
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31 0-Demod8
32 Xnoise-Demod1
33 Ynoise-Demod1
34 Xnoise-Demod5
35 Ynoise-Demod5
36 Frequency-OSC1
37 Frequency-OSC2
38 AUXIN1

39 AUXIN2

40 AUXIN3

41 AUXIN4

BREWER—NME—NFHFE, ZFEFEAR
EMEZ B AES ()7, HEINFRIZRLIXIES
BT, 5,k |, m B9 AR E] . i8R, &% SNAP?0,1,36,3;
LSRRI [El<X> . <Y>\ <Frequency>FA<0>HY{E . X L&
ERER—NFRFES, Fla:

"0.951359,0.0253297,1000.00,1.234" ., E— 2
<X>E, BINRE<Y>E, FE=NEINEE, TN
=<0>1E.

ZIE S XTEL OUTP 184 IFAL BRI LAERTIREN S
MR, LR IR —FZIE, FSGFELER.

OAUX 1S ATEZIHFMEIR AUX-IN O
ANBEE.

S i HIUEE, =0 FHEEL AUX-IN1; i=1 BT
OAUX ? i JEE AUX-IN2; i=2 BFiSEER AUX-IN3; i=3 BisEEX AUX-
IN4.

TR EIE R URERH(V) R AL, BRUTR <
He.

INOV?; 54 F-FEif) Input Overload BUIRZS .

S WHIURE, i=0 AL Signalin1; i=1 B

1% +F Signal in 2.
INOV ? i EiERELERZ 0 5E 1. Hep 0 R-IIEM
NBERRMARSZRERL; 1 "RMANBERNR
WMARB|EERL, HAEERMNES B/ LURFP
NEE Nt e

GNOV?; 354 FF%if] Gain Overload UMK,

S i IR E, =0 BTIEEE Signalin1; i=1 A
1% +F Signal in 2.

GNOV ?i EHiFRELERZ 05iE 1. Hep o Ro-IIEM
NIBi8 ADC & AifH; 1 "RMIANIBIE ADC EXE
ta, WREEHMAGES R HERBANEIZA
K, LURIPIE IR
*PLL?; 1S AT E IR HIETIRTS.
ST E, =0 BHEEL 0SC1 RSIHEIARY

*PLL? i
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RZS, i=1 BERY 0sC1 U SARIA YIRS . &R [E]
GRI omE 1, Heh 0 RRWMERRINREDE,
FEZLTARSEERN; 1 RPEFRELHIE.
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ab ]
7. TEgEMIN

B

AESEBEIMREMN, £ FEBIEIEAREINEETRMYE, FHRERHZIR &
EHE. IANRNERAMIERAEREREMSTRMEREMNRIERERF.

F5IS

HEAEMAREHAFTESRNATVIMEHKR, FSLRERTRENFIIS, UERNSH
WHITHERFRIL. ZFIISEBNRITREEAAEREZ L. 1, HREFENE, &
TR LR G E<INFO>FRHREERFIISER.

E e TS
wEFERE, BEIEI<INFO>-FRAIUEERZFHEHMAES.

Tk

ETREABCHEERZAR, ARERMKERERYS, EBNEMNAR TR’
FHFITIH GRWATEN 30 Z 60 578, UBBRDIRE.
MR

FAETHRE, MAE—MHEEMNKICRR, EERAFFRCRIGENEIITESH,
HENES Z AR FAIMIERRAITED .

AR ABEMNRAHEERICRRGE, TUUKERTIERMEE, 2EITMEREHIEREN
HEDARRTEIRE. B RFLIERE, EBTRKSRNITIEINDE.

AR Y

HMNRAREBEL, BAFESERRRZRINPIRENABRERTERTIR. ERE
BERRABR—VNREBIERR, HREFEITIR, HEFPTUR. EFGRTF, &
WS B B E A SMERIR B FE T

HMRMIBELY, FRERTRENFIISSEHMAS, HEBEFUHEMNNIERE,
BafE R BT SIATAREISEK R
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MR BT &
LEYIESLKESR
Freq Range 1 Hz to 100 MHz
Freq Accuracy Better than 2 ppm
Amplitude Accuracy 0.2dB from 1 Hz to 10 MHz
Spurious <-55 dBc
TTL SYNC Available
Output Setup 50Q or High Z
HE AGILENT 335008 series
LHFRAR
Voltage Range >20V, 41/2digits
Accuracy <0.005%
HE KEITHLEY 2100
3. ERRREIR
Voltage Range 210V
Accuracy <10 mVpp
HE RIGOL DP831A
4.5V
BNC EEFH 50 Q
BNC-T BUjEERS
BIE AR SR

HERBUTERRERE: 8%, TASHNRIETXUERE; ME, FARNEER
BERRBERYAR; &E, ARSFEL, BFERERRREFEEIRS,

REAS

BiN&ERE, BERABREE—RE, KENIZEFER&L L EWR & F1E
HRIF.

BTk, Z—MXFrEEE, HFEANERE ENETR, HASXIREIRIESTEEE
IEfRf A ST R BIR BT E,

BfE, %9 [DEMOD FILTER]ZE £ A<Demod.Select>1% B IR, MBI HEAEREH I IEHESIE
BB IEE TIEFHELHENAEAEE R .

SINE
SCIENTIFIC
INSTRUMENTS



OE2012/0E2022 DSP Lock-In Amplifier
7.1 Bk

FEFATEARMRENR 2 3T, SOE B RNk 2 mAQN SRR E M ThRE,
AR AL T EE TR,

54
TR P T FEIMBIRE

TR’

1) $TFEEEIREI X, BaiBiERAR;
2) MRgERES. BEE. SHEANBREILEER;
3) EAEDREMMRICREF, ERENEDED.

7.2 BERRE

ATUR A B B 2 XA im i) B fm B T .

&
£/ 50 OBNC FEFRSIEE A SO, HAIRERE, SRR ARFEBNEBSH
BERmE.

TR’

1) FXABITAEEIREFRK, AFTE<Recall>FiLE<Default>1% & ;
2) BUATIRFESORE :
<0sc.Mode>: &2 Ha<Internal>.
<Osc.Frequency>: &2A 1 Hz.
<InputRange>:  {FRAHEHHIER <1 mV>,
3) FF 1010/, 1ER<RE;
4) EBURE:
<Coupling>: &2 <DC>.
5) F1F 10 #E, 1E%<R-Demod1>1E;
6) ZHSZEMERBEMNR, EXAERENMNICRERPENEE.
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7. 3 FHARHNH

RITUMIR B B 89 2% SR A 2F A SEAR AN EE TR

&

BAVEA ARG ZFE RN EZRIEAR L RIBRES.
SRR EEAY SINE OUT MitBiR S A, BHIAIG. U BNC T BI45LIFHZ SINE OUT ##
Ok, A2 £FKNESLE (BNCAFA) SalEETRLS A, BIEO.

$I]

1)
2)

3)
4)

5)
6)

FERA B AERBBRIFEF X, FAE7E<Recall>HiEEl<Default>1 & ;
LTI & -

<Input Range>:  {FRAMEAIE <1 V>,

<0sc.Mode>: & A<Internal>.
<Osc.Frequency>: 854 100 Hz.
<Sineout SW>: &2 9<ON>,
<Amplitude>: &2 1 Vrms,
FF<R-EFRE, <R>EMNIZH 1.000 Vrims (3%ImEMA);
RATIRFAE SR E

<Coupling>: &M HF<DC>,
<Input Port>: &M A<A-B>.

4% 10 /5, I0F<R-Demodl1>{E;
Z e R HAEINEHIAR, B EAEHNHIEE CMRR = 201g(1.0/R). FEARE &GN
BRRPENBUE.

7. ARERBESFIEE

AU EY B B 25 SRR AR & BIERE RSN R ZE T .

&

BAVER RBES & & SFRMAFERINRFIE LR -

EA—%&ESE (BNC 2ax4) ERRNESLERVELIROBGHEBARZN A 12
O, RS —FESHERRYESRKEFNRILESEHOMBPUBMAIET REF IN 1420,

RERYESRERS:

& {E -
RE:
M -
=Lk

IE5%3K
1 kHz
1Vrms
oV
High-Z
off
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WA - none
i

1) SERABITHAESEEIFEF X, ARETE<Recall>FiEH<Default>1% & ;
2) BMIE:
<Filter dB/oct>:  {&24 A 24 dB/oct.
3) IREBENMNAFEFRFRBESLZESIINER 1 kHz, RUATINFESEBE
FEIFERAK2ZAI<Input Range>:

Input Range Amplitude
5V 2.5000 Vrms
1V 500.00 mVrms

200 mV 100.00 mVrms
50 mV 25.000 mVrms
10 mVv 5.000 mVrms
2 mV 1.000 mVrms
1 mv 1.000 mVrms

a) WERBIESLKEINEE;
b) F#F 10 #fE, IER<R>E, REMXFIN—HEE;
c) EE 3a E|3b BERIERIBEREENR .
4) SRFEMRAIIREXRT 1 kHZ BUSIET#HIT, RLATIRF ISR #A& 2R RIS
Test Frequency
1.2 kHz
12 kHz
120 kHz
1.2 MHz
a) RERBESKEEIEEN 100.00 mVrms;
b) & E HIFEMAEEAI<Input Range>A<200 mV>;
o) IRINFRERBIES K ERINER;
d) ZFF 100G, iICFE<R-Demod1>E, ABRMIKBIN—HEE;
e) EE 4c B 4d EEITERINZER N BN o
5) ZEkSERIREREE SRR NN, EXRAEREIMRIEREFIENLIE.

7.5 lRIEZME

AU B B #9253 SRR A SR AR E L M TR, ISR AR EE S/ T
EIENERTRNERES.

w&

BAVER RBUES & & R[IRPAFERINRIELR

EA—FESE (BNC 2ax4) ERRRESLERVELIZOBGHHEBARD A 12
O, RS —XESHERERYES KERNELESEOMBUBRMAITN REF IN 1320,
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WERBIES KT

R N4
PR . 1 kHz
T&1E - 1Vrms
RE: oV
Wi High-Z
FA50 - off
VEEAE none

g

1) SXFABITAESEEIFEI K, FRETE<Recall>FiEEI<Default>1% E ;
2) EMIE:
<Filter dB/oct>: &2 A<24 dB/oct>,
<lnput Range>:  fEBIEAIES <1 V>,
3) RIFRBESKERANERN 1 kHz, RUATIRFEEIRE:
Amplitude
1.0000 Vrms
100.00 mVrms
10.000 mVrms
1.0000 mVrms
a) WERHIES LERIINEE;
b) &E1F 10, IEF<R-Demod1>E, SAEMIKFBIN—LBHIE;
o) EE 3% 3b HEIERATBHENE.
4) ZEMFTEREEZEENNR, ZEAERERNRNIERRPENTIE.

7.6 SEIEE

AU B B #9231 SR A SRR SRR B A TR

’&

BIMEARBES AERRERESEES.

FR—%ES% (BNC AFR) EZFRBESAESFZNSEESEOMBIERKER
REFIN 0.

$H]

1) SEXFBITASEBEIEFX, AE7E<Recall>HiEEl<Default>1HE ;

2) BERBESLER[AINERRN 1 MHz;

3) ZEEHIHEMAEREA T H<PLL>EH<UNLOCK>TE JJ<LOCKED>fG, iBF<Freq>1E;
4) ZENFTERSIEBENR, EXRESEIMNRICREFENKIE.
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7.7 Sine Out IR{EMHEMHNEESFIEE

ATV B RXHES K E R EMIELK (Sine Out) HINREARALAEE SN N
HEATMA

B
FERA—% 1 KKHIESZ% (BNCAXA) &EIE SINEOUT IZEOF A 0,

TR’

1) FXABITAEEIFEFRK, AFTE<Recall>FiLE<Default>1% & ;
2) EHBURE:
<Input Range>:  fERRESHIEELA<5 V>,
<0sc.Mode>: & A<Internal>.
<Osc.Frequency>: 1&24A 1 kHz.
<Sineout SW>: &2 9<ON>,
3) IERERENMNKFERFABSEESHINER 1 kHz, RELTIRFIEK<Input
Range>#1 Sine TE{E<Amplitude>:

Input Range Sineout Amplitude
5V 1.6 Vrms
200 mV 0.160 Vrms
50 mV 0.016 Vrms
2mV 0.0016 Vrms

a) W E<Sineout>HIE{E<Amplitude>;
b) & EHIEMKIZAI<Input Range>;
o) FF 10 #/F, 12FE<R-Demod1>{EFA<0-Demod1>{H, AFMIR FHIM—LBEHE;
d) EE 3a F| 3c EEISERIREREMIA .
4) SREMm MK EXRT 1kHz BYSRE T#1T, EATIRAF{222<0sc.Frequency>RI1{E :
Test Frequency
1.2 kHz
12 kHz
120 kHz
1.2 MHz
a) R EHHEMAREMN<Input Range>F 200mV;
b) & E<Sineout>HJlE{E<Amplitude>3 0.160Vrms;
c) IRIMFIEE <Osc.Frequency>HI1E ;
d) =& 105, iIdFE<R-Demod1>{EF1<6-Demod1>{E, REMIR BIM—2BEIE;
e) EE 4c B 4d BEISTRINZEN RN .
5) ZEISER<Sine Out>tB1E . ARG E SINEMM MR, EAERFHMNIRNISRE
FIEANHE.
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7.8 B FRAA

AR EEZN A SRR AR E R A L AN .

&

HNEREMERBREREAERBN . RARFEREFER ARENEHHEBARFZHER
it
T

1) FxkABITHAEIBRIFEFRX, ARBTE<Recall>FiEE<Default>1% & ;

2) BREE -

<CH Source>: 2 /™ CH iBiEIRIZ49<DC OUT>
3) IZRUTHE:

4)

5)

a) ERES&ZEREFERN cCHOUTL HORMNKFAAR, RERFHIRAREREAN
19.999 V;
b) 1ZLATFIZRIRF{E<DC OUT>H A :
DC OUT (V)
10.000
5.000
0.000
-5.000
-10.000
o FF10WE, EREFARRIEY, AW T—HEIE;
d) EE 2b # 2c, HEFI5TAK CH1 BUMIK, SAMEHE CH2 ERBIMFAAR, a5t
B CH2 IR .
BT HR:
a) (FRESKEREPIMEBKEE AUXOUT 1 ORI FARE;
b) IRATHIRINFIE<AUX-OUTI>HHI{E::
AUXOUT (V)
10.000
5.000
0.000
-5.000
-10.000
o FFI0WE, ERBFHAREY, RAEMNKXT—HEKIE;
d) EE 3b % 3c, EFIFER AUXOUTL B, RS RZERE AUXOUT2,, AUXOUTS3,
AUXOUT4 B|#F= A %R, STHX AUXOUT2. AUXOUT3. AUXOUT4 AU
BT HR:
a) fEIIEE: [DISPLAY)F3EE A, & <Monitor>A<Input>;
b) FAGESZERERRERIEERDEOZSEBMASE AUX-IN GFER) F
13%0;

SINE
SCIENTIFIC
INSTRUMENTS



OE2012/0E2022 DSP Lock-In Amplifier

o BRUTIFEEERRBERNMEEE:
Voltage (V)
10.000
5.000
0.000
-5.000
-10.000
d) FF10¥E, EREELF<AUX-INI>IEH, ARMKT—HEE;
e) EE 4cE ad, HETER AUX-INL IR, REMRCOEZERRERMSLED
Zl AUX-IN2, AUX-IN3. AUX-IN4, 5ERK AUX-IN2. AUX-IN3. AUX-IN4 B .
6) ZEitSERERBLEFMANNR, EAXAERENMRNICRETRPENEE.

7.9 MINMEE

AU =N AR R AN .

"
R EiEE, BERKSETLUNEBSHMANRES.

$B]

1) ERABITHAESEEIFEF X, ARETE<Recall>FiEE<Default>1 & ;
2) BUATIRFIEESEE

<Osc.Mode>: & H<Internal>,

<Osc.Frequency>: &2 993 Hz.

<Input Range>:  fERAMEFAEELA<1 mV>,

<Time Constant>: {&2A<10ms>

<Filter dB/oct>: &2 A<24 dB/oct>,

<Window Display>: &84 3<X-Noise>.
3) FEFEHEARER (4 2min), IEFE X-Noise {8 (BLEHE);
4) RRIEBATESH:

<Ref.Frequency>

993 Hz

9.993 kHz

99.993 kHz

999.993 kHz
5) ZESERMARENR, EAERENMRNIERERPENEE.
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7.10 MEREMINIE R

OE2012/0E2022 tEEMIRIEFH R

F5=: MK AR :
El RS - HEA:
UER R
1. Bk
Pass Fail
2. ERRE
Input Coupling Reading Upper Limit
Signalin 1 AC 0.500 mV
Signalin 1 DC 0.500 mV
Signal in 2 AC 0.500 mV
Signal in 2 DC 0.500 mV
3. FLAEHIE
Frequency Reading Upper Limit
Signal in 1 100 Hz 1mv
Signal in 2 100 Hz 1mv
4. WEENERE FOPIERE
Signal In 1
Input Range Amplitude Lower Limit Reading Upper Limit
5V 2.5000 Vrms 2.4250V 2.5750V
1V 500.00 mVrms 485.00 mV 515.00 mV
200 mV 100.00 mVrms 97.00 mV 103.00 mV
50 mV 25.000 mVrms 24.25 mV 25.75 mV
10 mV 5.0000 mVrms 4.850 mV 5.150 mV
2mV 1.0000 mVrms 0.970 mV 1.030 mV
1mVv 1.0000 mVrms 0.970 mV 1.030 mV
Input Range Frequency Lower Limit Reading Upper Limit
200 mV 1.2 kHz 97 mV 103 mV
200 mV 12 kHz 97 mV 103 mV
200 mV 120 kHz 97 mV 103 mV
200 mV 1.2 MHz 97 mV 103 mV

SCIENTIFIC
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OE2012/0E2022 M EEMIR T FFK
4. [RESEMTEE (R
Signal In 2
Input Range Amplitude Lower Limit Reading Upper Limit
5V 2.5000 Vrms 2.4250 V 2.5750 V
1V 500.00 mVrms 485.00 mV 515.00 mV
200 mV 100.00 mVrms 97.00 mV 103.00 mV
50 mV 25.000 mVrms 24.25 mV 25.75 mV
10 mV 5.0000 mVrms 4.850 mV 5.150 mV
2mV 1.0000 mVrms 0.970 mV 1.030 mV
1mV 1.0000 mVrms 0.970 mV 1.030 mV
Input Range Frequency Lower Limit Reading Upper Limit
200 mV 1.2 kHz 97 mV 103 mV
200 mV 12 kHz 97 mV 103 mV
200 mV 120 kHz 97 mV 103 mV
200 mV 1.2 MHz 97 mV 103 mV
5. IEELME
Signal In 1
Sensitivity Amplitude Lower Limit Reading Upper Limit
1V 1.0000 Vrms 0.9700V 1.0300V
100.00 mVrms 0.0970V 0.1030V
10.000 mVrms 9.700 mV 10.30 mV
1.0000 mVrms 0.970 mV 1.030 mV
Signal In 2
Sensitivity Amplitude Lower Limit Reading Upper Limit
1V 1.0000 Vrms 0.9700V 1.0300V
100.00 mVrms 0.0970V 0.1030V
10.000 mVrms 9.700 mV 10.30 mV
1.0000 mVrms 0.970 mV 1.030 mV
6. SFENEHE
Frequency Lower Limit Reading Upper Limit
RefIn 1 1 MHz 0.99999 MHz 1.00001 MHz
Ref In 2 1 MHz 0.99999 MHz 1.00001 MHz
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OE2012/0E2022 M REMIR TR T
7. Sine Out IREEARIIEE S FIHE
Sine Out 1
Input Range SineQut Ampl. Lower Limit Reading Upper Limit
5V 1.600Vrms 1.568 Vrms R: 1.632 Vrms
-2.000° 0: +2.000 °
200 mV 160 mVrms 156.8 mVrms R: 163.2 mVrms
-2.000° 0: +2.000 °
50 mV 16 mVrms 15.68 mVrms R: 16.32 mVrms
-2.000°° 0: +2.000 °
2mV 1.6 mVrms 1.568 mVrms R: 1.632 mVrms
-2.000°° 0: +2.000 °
SineQut Ampl. Frequency Lower Limit Reading Upper Limit
160.0 mVrms 1.2 kHz 1.568 Vrms R: 1.632 Vrms
-2.000° 0: +2.000 °
12 kHz 156.8 mVrms R: 163.2 mVrms
-2.000°° 0: +2.000°
120 kHz 15.68 mVrms R: 16.32 mVrms
-2.000°° 0: +2.000°
1.2 MHz 1.568 mVrms R: 1.632 mVrms
-2.000°° 0: +2.000°
Sine Out 2
Input Range SineQut Ampl. Lower Limit Reading Upper Limit
5V 1.600Vrms 1.568 Vrms R: 1.632 Vrms
-2.000°° 0: +2.000°
200 mV 160 mVrms 156.8 mVrms R: 163.2 mVrms
-2.000°° 0: +2.000°
50 mV 16 mVrms 15.68 mVrms R: 16.32 mVrms
-2.000°° 0: +2.000°
2mV 1.6 mVrms 1.568 mVrms R: 1.632 mVrms
-2.000°° 0: +2.000°
SineOut Ampl. Frequency Lower Limit Reading Upper Limit
160.0 mVrms 1.2 kHz 1.568 Vrms R: 1.632 Vrms
-2.000°° 0: +2.000°
12 kHz 156.8 mVrms R: 163.2 mVrms
-2.000°° 0: +2.000°
120 kHz 15.68 mVrms R: 16.32 mVrms
-2.000°° 0: +2.000°
1.2 MHz 1.568 mVrms R: 1.632 mVrms
-2.000°° 0: +2.000°
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OE2012/0E2022 M EEMIRX IR =

8. EfRtiiith SHA

Output DC OUT Lower Limit Reading Upper Limit
CHOUT1 100.00 9.960 V 10.040V
50.00 4960V 5.040V
0.00 -0.030V 0.030V
-50.00 -5.040V -4.960 V
-100.00 -10.040V -9.960 V
Output DC OUT Lower Limit Reading Upper Limit
CHOUT2 100.00 9.960 V 10.040V
50.00 4960V 5.040V
0.00 -0.030V 0.030V
-50.00 -5.040V -4.960 V
-100.00 -10.040V -9.960 V
Output Voltage Lower Limit Reading Upper Limit
AUX OUT 1 10.000 9.960 V 10.040V
5.000 4.960V 5.040V
0.000 -0.030V 0.030V
-5.000 -5.040V -4.960 V
-10.000 -10.040V -9.960 V
Output Voltage Lower Limit Reading Upper Limit
AUX OUT 2 10.000 9.960 V 10.040V
5.000 4.960V 5.040V
0.000 -0.030V 0.030V
-5.000 -5.040V -4.960 V
-10.000 -10.040V -9.960 V
Output Voltage Lower Limit Reading Upper Limit
AUX OUT 3 10.000 9.960 V 10.040V
5.000 4.960V 5.040V
0.000 -0.030V 0.030V
-5.000 -5.040V -4.960 V
-10.000 -10.040V -9.960 V
Output Voltage Lower Limit Reading Upper Limit
AUX OUT 4 10.000 9.960 V 10.040V
5.000 4.960V 5.040V
0.000 -0.030V 0.030V
-5.000 -5.040V -4.960 V
-10.000 -10.040V -9.960 V
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OE2012/0E2022 M EEMIK DR %K
8. ERMitL SN (EHIFR)
Input Voltage Lower Limit Reading Upper Limit
AUXIN 1 10.000 9.960 V 10.040V
5.000 4.960 V 5.040V
0.000 -0.030V 0.030V
-5.000 -5.040V -4.960 V
-10.000 -10.040V -9.960 V
Input Voltage Lower Limit Reading Upper Limit
AUXIN 2 10.000 9.960V 10.040 V
5.000 4,960V 5.040V
0.000 -0.030V 0.030V
-5.000 -5.040V -4.960 V
-10.000 -10.040V -9.960 V
Input Voltage Lower Limit Reading Upper Limit
AUXIN 3 10.000 9.960V 10.040V
5.000 4960V 5.040V
0.000 -0.030V 0.030V
-5.000 -5.040V -4.960 V
-10.000 -10.040V -9.960 V
Input Voltage Lower Limit Reading Upper Limit
AUXIN 4 10.000 9.960V 10.040V
5.000 4960V 5.040V
0.000 -0.030V 0.030V
-5.000 -5.040V -4.960 V
-10.000 -10.040V -9.960 V
9. MINMERE
Frequency Input Range Reading Upper Limit
Signal in 1 993 Hz 1mVv 6 nV/VHz
9.993 kHz 4 nV/VHz
99.993 kHz 4 nV/VHz
999.993 kHz 4 nV/VHz
Signal in 2 993 Hz 1mVv 6 nV/VHz
9.993 kHz 4 nV/VHz
99.993 kHz 4 nV/VHz
999.993 kHz 4 nV/VHz
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8. #RIELH

8.1 EARESN=E

AR ESLNS 5 B SE R ana{E F OE2012/0E2022 SUEESHI R, 6. X AR Y {H. RE
EHERET BNC IELMESEATHRMANSNESSREZES. MERNBOIERERRIES
SEEBETE—MEER 100 mVrms, SHZ K 1 MHz BIIESZE, F A 0E2012/0E2022 #1T

ﬁ!“% o 55?&’&1]? H

1. BIFFERESHEEENESLE, EABRR, ITHBRIEF X, R ARG TRANRERS.

2. F—%7 BNC EMES L EIERBES L ESMLEO T 0E2012/0E2022 RIHER
SIGNALIN 1 Y A 0, FAS—F BNC Ik E SR ERRBESRESNERLSESE
{510 %0 OE2012/0E2022 RIE#RAY REFIN 1 £, 4NE 69 Fr7x:

El69. EB%&iEZE

3. IFERESLERGE, HERQEN B EXR . 18E: 100mvms’, .
IMHZ' IR B, SNESHSRNE 70 B

Ay PienScope 6 - o =
HE  SEEE) MEN MR TR #EWE

(o 2 & || « | s00nsaiv -|> «[1ms |' _<|au‘; o] sammq

Al 4 E - oo - lleLl4|=m -|»] " -

000

NS

R/\ f\x\ =
\ U \/ \/ \\/’f

4. FREHESKEROEL, WREFEFIREIZHI<Overload>R Ef7Rim i :
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‘Siginl |Overload: NONE NONE | Input Range: 5 v ) >ineal In )

Sigin2 |Overload: NONE NONE | Input Range: 200 mV Sigl Sig2

Source \
A A-B
I

.:M o T e —

< | |Ground Float

'X=+100. 03 mV|wm—

AC DC

Y=426.188 uV

(0scl.Src: Refinl | Freq: 1.0005 MHz |PLL: LOCKED | 200 mV
(Osc2. Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED |{

%71, EFRERERE

ERIEMNESY, MR Overload: INPUT NONE; &A@, NIE 7R Overload: NONE
GAIN; ZERIEHEE, ME R Overload: INPUT GAIN,
RGN NIZBR N FESLESMLEE, M EHNIZAATHIEEE
(OE2012/0E2022 I NIRIE(ES T 8V A AEEXT-8 v AL FIRiGE Y, EtAFPHFE
SEESFMENEERN 100mvrms MIEZER A& £, BERMNEEMESHEIERE
1) . AT REEENHFELT.

5. ETHMANEIE. R TRTEAR[SIGNAL INPUTHEERIHEN F3R&,

[£]72. [SIGNAL INPUT]SEEE
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[SIGNAL INPUT] F3REFEINT :

(Sigini |Ovorload: NONE NONE | Input Rango: 5 v [ Singal In——
|Sigin2 | Overload: NONE NONE | Input Range: 200 mV || [ Sigl  Sig2 g1

R=+100.03 mV :W: G 7,

I

| Ground Float 5&%@3

'X=+100.03 mV wm—

AC DC ‘ 5&’,&@ 4

| Y=+26.188 U.prtng—

(0scl.Src: Refinl |Freq: 1.0005 MHz |PLL: LOCKED | 200 mV ‘ ?L,LE 5
|Osc2.Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED ) 'k.E

[Z]73. [SIGNAL INPUT)ZEE R H

1T “BRE S Mikh<input Range>ThaE, EARBLAEERET, BiTHEstHEdA
< Input Range >fB, FNEESEREHREMAREL . EFKIFT <200 mVv>EIF, =
e, FMBENE RN TMNRBIES AL B EIRAVIEZR, WE 73 iR, MEH KA
#&J9: R=100.03 mV, 6=0.015°

6. ETREBEBRF=FER<R>. <0>. <X>RK<Y>H. IR TRIER[DISPLAYIREEFNFIE,

[E|74. [DISPLAYZEBRE
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DISPLAY FI AWM T :
(Siginl |Overload: NONE NONE | Input Ramge: 5 v | Menitor )

Sigin2 |Overload: NONE NONE | Input Range: 200 mV | Settings

AUX-IN

e

R=+100.03 mV /== Il

Quad Full

e — o \.7)
J— +0 01 5 ~Window Select-

112 3 4 5&%@3

X=+100. 03 mV s i
R-Demodl EE%E 4

Y=426.188 uV

(Oscl.Src: Refinl | Freq: 1.0005 MHz |PLL: LOCKED 5}'—,}-@5
|Osc2.Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED | A'E

[®]75. [DISPLAY]SEE A H

RABARED, BEENLETERNR>, B>, 6. <V>E, BEU TGS ET
EXERHBE. FE[Displayl FHREIET “BREE ", P window3 328, HRERT “BRE
4’, %< Window Display>32#, BT HEHIEIFIAL “X-Demodd” {H. EKSTR/ENE 76
Fiw, BT S EEENNBLER.

(Siginl [Overload: NONE NONE | Input Range: 5 V “'"M'“;““.
| Sigin2 | Overload: NONE NONE | Input Range: 200 mV | ettings

AUX-IN

R=+100.03 mV|==

Quad Full

1 2 3 4

X=+98. 59 nV | s

X-Demod4

Y=-15.32nV —

(0scl.Src: Refinl |Freq: 1.0005 Mz

\Oscz. Src: Refin2 | Freq: 999.999 Hz |PLL: LDCKEDJ

El76. 22 X\Y B7=E

8. 2 15 NE

ALFEERWANEMANESHIEENEE. REZESHET BNC ELMES LK
AFRAFNESREEES. RINFHEARYESLER~E—MEEA 160mVpp.
SE N 1 kHz B975°8%, FHFJ OE2012/0E2022 HEITMEE 1. 2. 3. 4. 5. 6. 7. 8 Ri&iK.
LSBT :

1. WA ESHAEZENESL, ENEIRE, FTARIEF X, K RGATERANEERT.
2. FH—%% BNC EkRIE S & ERREIE S A £ 25004 1% O F01 OE2012/0E2022 AIHEHR
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SIGNALIN 1 B A$EO, A5 —%® BNCIELMIESHEZERBES LA ERB/NESE[ES
BEOFBIEARAY REFIN 1320, 0E 77 Fix:

E77. (EStiEE

3. TARBESLERBIR, HESERERER: FR”. “1BE: 160 mVpp”. “SiE:
1kHz", FrUESHSEUNE 78 Fin:

: : : z T

1 LI IIII!IIII Illl!llll Ih$_|h-$'1é
16EmY

CH1 .

CH1 .':'-III.‘IZIrn'-." :

E78. FIESEHE
4. HRETEMRIDEMOD REFIIREHN T3,

—_— e = o= w)

[#]79. [DEMOD]FE{IE
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[DEMOD REF]F3REFEAN T :

(Siginl Overload: NONE NONE | Input Range: 5 V \(Demod. Select—
|Sigin2 | Overload: NONE NONE | Input Range: 200 mV | Demod1 §i€i¥1

X = + 72165 oV Y= +0.1209 oV \\ )
R = + 72.165 mV 8= +0.096 " ~Ref. Harmonic —,

R= + 72165 oV 8= +0.09 ° 1 5&;&2
R= + 72165 mV 0= +0,09% ° e )
R + 72.1656 oV 9 + 0,096 + 0,000 deg.

£

Y= 1012000 3
R= +72165 oV 6= +0.096 ° L )

et Source ™
R= + 72.165 mV 0= +0.006 ° Dol -
X = + 72,165 mV Y= +0.1209 mV sC

A B4
X = +72.165 mV Y= +0.1209 oV -
R= + 72 165 oV 8= +0096 °

(0scl. Sre: Refinl L&
|Osc2. Src: Refin2 5 &A 'EE S

[£]80. DEMOD REF F3Z8
H fh<Ref.Harmonic >3 8 % B K/ MRS M S RIS N R, FHREMNANLEER

EIEHUEMANEA 1y 20 3. 4. 5. 6. 7. 8 RIEKEVERIESX: AE[DEMOD REF]F3K
geh, T ERE 0 HRRE s MRIBRIEE, BT KR EhisgEEn,
B S ATARASS BRI S, SRIREMRIERE 1 Z S HIEEMB N 1 E 8.

SRIGZEIDISPLAYI 3B, T “BRR 2", #B<Display Mode>i& B Jy<Full>#&z, ENAJ
A 81 iR, BRAEREMEHIMNEER.

(siginl Tnput Range: 5 v |( Domod- Select—)

\Sigin2 | Overload: NONE NONE | Input Range: 200 mV | Demod1

R= +72165 n¥ 9= +009% ° “Rof. Harmonic —
R = +0.3962 uV +11.655 ° 1
EH R
R= + 24.078 oV 0= +0.258 ° S
R = +0,1595 oV 9 = +9,003 ° [
R = + 14.458 mV 8= +0.412 ° [ )
Y = + 78521 nV ( Ref. Source —
R= +0,1744 w¥ 0= +26759 °
emotl R = +10.333 v 9= +0.58 °
Y= +25.611 oV —_—
0 = +11.537 °

|Osc2.Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED

81. FRHNERMELR

FREBNERIBETE: ®AENIEIEERE, ANER v, WETEEMHRAZERS
E:

2E 1 1 1
f(t) =— (sin(wt) + =sin(3wt) + =sin(5wt) - + —sin(na)t))
s 3 5 n
Hon RIEKBEIAEZR

2E
f(t) = —ssin(nwt)
nmw
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EHSE] n RIERBERER:

2E
rR=Y2E
nmw

AEASLBIF, FFKIEEE E J 160my, T

1R EER: R =210V ~ 72.025 mV

1Xm

IRIEHHEER: R="2Cmy ~ 24008 mV

S RIEHHEER: R="""Cny ~ 14405 mV

7RISR EERN: R= ﬁjxf" mV ~ 10.289 mV

2. 4. 6. 8IEFIBILENF OV,
RIEUALEER, BRSNS ESESITEERITIEE. E 81 HNEERAR, NE
BEFFAIEIE.

8. 3 AM RN £

AM ], BEHCENIRIBIZBAEZEESHTUMEMTA, BIMERRIFAZAEFH
k. HiAHIENESHBESE, BERTMEIRE.
WBAHEIES: U,(t) = A, * coswpyt
HEIES: U.(t) = A, * cosw,t
BHEIERES X
U(t) = (A, + Ay, cos wpyt) * cos w, .t
=A, * (1 + A—mcos wmt) * COS Wt
A

c

Hep Ac ZECKHIIEE, o BEORBISRER; An 2EFRAEE, w.2ESRENE;
A

7 BIEREm = 22,
c

H—EEHR:
U(t) = A; * (1 + mcos wy,t) * cos w,t

mA mA
% cos(we — W)t + ——

= A, * cos w,t +

ARME AV BHIESE 3 MARER, SR o — 0nFlo, +0p, FAHHE
MABN=MRBEFMRIAE 3 MIRER, TERHANCNER, BTSN
I MRS .

* cos(we + wy)t

IFRERARIEN T

1. EBEAEEIEE AMIEHIIER, % E 100kHz, 200mVrms BYIE 2R 1E SR, 1% B 10kHz,
100%HYEANE R E R IEZORMERBHLR . T8, RBA%ERE AM FHIERE, TIREER
Ei&EZD, SURRERSBL—F, LLanHENgE 200mVrms, SEPRR A 100mVrms
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HOMEEE -

Y PleoSeope 6
=HE)  enRlD) G0 B TRD
X N IE

HENH)

Agld |

o000
i

100.0 1500 200.0

250.0 300.0 350.0

&[82. AM AFIESHIKE
OE2022 #Z TVAIHE R [DEMOD REFJ3Z 2 N T3 & .

3. PHNRE:
#1828 Demod1 AY<Ref.Source>A<0scl1>;
#1128 Demod2 HY<Ref.Source>g<Frequency>, <Frequency Set>Jy 90.0000kHz;
%128 Demod3 HY<Ref.Source>g<Frequency>, <Frequency Set>Jy 110.000kHz;
ItkBt OE2022 BY 3 MRIEER IS IfRE 100kHz. 90kHz 1 110kHz FISTR N B, LR
BHaInE 83 piir:
(Siginl |Overload: NONE NONE | Input Range: 5 v [ Demed: Select—
Sigin2 Input Range: 200 vV | Demod2
[ A e e
R= +01004V 9= +0022 ° “Ref. Harmonic —
Demodz | X = ¥ 49.985 u Y= +20.044 ¥
eMO%E | R = + 49.985 mV 8= +0.031 ° 1
x= + 49,957 mV Y= +0.1083 oV
CMOCY | R = + 49,957 w¥ 0= +0.124 ° )
X = +0.1555 uf Y= +24.920 0¥ rRef. Phase—
R= +0.1595 wV 0= +9.003 °
+
X= +14457 oV Y= +0.1041 oV 0. 000|deg.
R= +14.458 oV 0= +0412 °
Demodg | ¥ = 01857 w Y= +78.521 nV ~Ref. Source —
CMOCd | B = 4+ 0.1744 w¥ 0= +26759 °
emocl i g = +10.333 oV 0= +0.558 ° ‘
X = +0.1255 uV Y = + 25.611 nV i ———
\ R= +0.1281 u¥ 0 = +1L537 ° | [GEEEECTt
(0Oscl. Src: Refinl |Freq: 1.0000 kHz 90. 0000 kHz
.__Osc2. Src: Refin2 | Freq: 999.999 Hz |PLL: LOCKED_“
[El83. AM A MELER
4. 1BE|Z5R R-Demod1=100.4mVrms, R-Demod2=49.985mVrms, R-Demod3=49.957mVrms,

BERECEIRIE A 100.4mVrms, AHEEIREA 99.942mVrms, BAHEIRE A 99.54%, 5
P THATF & .
8.4 EEENIENEN=

A ER AN E—MERARIFEA L REEEZFENENE XIS, 81F
S5 3R 8% (SIGNAL RECOVERY Model 197 Light Chopper). J&Hlt 8 & {8 (WDG15-2) & HiZHI &
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i\ FEIRKL(BIRLEA BZA Hamamatsu A7) S2386 RFIRY Si ABZIRE), BIERET
& (NI cDAQ-9172 HIER&ETH) MrCc T, IFHlRBNEREENECENENTIHE, FH
FA OE2012/0E2022 X HERFITME. LBUT:

1. W ESHEEENESE, BEABRR, TTFABRIEFX, kN RZLTRAEERT.

2. % E OE2012/0E2022 BIHEESH -

(1) 7ERTERSEEAZFIRIF(INPUT/FILTERS) BN F3EE, IRF<>ERBNER, BR
HEIRE <1 M>, HEIREABRINKE;

(2) IEFE[REF/PHASEISBIH N FIRE, SEEFSRIEE<External>, FSIRAEBRIEETTL;

(3) EIF[GAIN/TCHEHN TR, AF—NERFERIBEILEARAME<LUAS,
P 5 B9 2 A DURTESEFRE i/ oS &R E A<Normal>; RHEIEHIZRE A
<300 ms>; {RIBIEMN 2SHEFEIRE H<12 dB/oct>; KHIRILSIHEBER;

(4) IEFE[OUTPUT/OFFSETIEN F3RE, ML IBIE—<CHL>, [E5IRIEE<R>, MHiE
1% B H<Fast>;

3. EEEAXEVNEFE, HA—5T BNC EMES&ERLBRFLNMEZEOMEI®E
R SIGNALIN B9 A %0 ; A5 —5% BNC I E S &K ERAFIESHNRILIHEES
HiE %O Sync out f1 FNATERAY REF IN #£0; F—%7 BNC ELHE S &EZREEIR
B CH1 #OMBIERET S, ~EEWE 84 Firn:

l SEES 1
FFETE AR > S fe Y v RHERER s HiHT0E1021
. B
Kl BEERRE HEREFS
[ I T—
Y
—— BMEF THEH

Elgs. SEMEFETEE

%A SIPREIZEI N T 85 Fi7R:
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4. FRIECEME L, FNFRABEREFERENIERIE, TSR T IEHLE 86
(REHRR):

N iR P TTTTTTTITTTy T TTT T eyTTT e

IR NN SN TR S -

[El86. OE2012/0E2022 NS AL Lk El

5. % OE2012/0E2022 %y SR830, EMEIMSHIL E T HITRMHRNIE N ELLE, 53
By IE 2T BB E] 87 I T -

25 : ' : : : : :
—— SR830 : : : : :
—— OE1022
e T e S R e e O RO —
1 L U PR E -
T Gy S it [P -

[El87. MAHUBMSHISEIErZ X RE
MERE S, MFHEELRES.
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8.5 RFOEIM

A SEI955E 7R OE2012/0E2022 A48 5! 8 [ /USB2.0 IMER B U R IFIRIR(E, (REEE
#—5 USB2.0 TypeB £k, & USB 4% RS232 A hiEHEL, £RBUT:
1. 15H USB £ki%#E OE2012/0E2022 /Y USB 4 O BR B8 fidg - AY{E— USB #E0.
2. HIRSBmNRAIE USB IE, RERRZEIFNIERF.
3. fTHU ":"‘:F' Uart_Assistant 321832, XI5 UartAssist.exe 318, 8B EE A EAAE 88:

= B EEBRRIE (CHEAEhN V3 8. 3)
BOEE SR

mos [fOME -]
s 5 921600 v |
s f [NONE ]
#higf 0 -
#ibf 1 -

EWEIRE
;e ket
[~ STaEteEdiE]
[ +7##HIET
[~ EEENET
BEHE HETT
REERE
[ BRXHHER. ..
I BahrEptni
[~ BERESEE
[ to=itileiE
[ #EmETRE
REERE [0 =
BRI T

& S ki 0 oo Bt 4]

RiE

[Elss. FTHHIEMHFE

ZBEOFERNKEFES TEBINEE, BRXRE, £EXRE, BUEX, URLEX
OE2012/0E2022 £ OBRINEIEER K 921600, RIAITC, IBLL 8 L, FIEAL 14
(OE2012/0E2022 AU 42 R AU 5 35 AT 8IS AT E AR F 32 52 LAY RS232 SEBRIETIRIZE ) .
BT usB2.0 IREh2EME O, FELLER RS232 B O—#F, #EEEIFHMA
OE2012/0E2022 BEIHBECHY COM O, COM im 4w S AR FEIESE P RYimO (CoM
LPT) EIREE GHENAR-S>BEM>REEES>mA), WE 89 Fik:
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& EErEs - O X
M BfFR BBV EHH
e DEIHE B EXE
~ & Ken-CC -
L DVD/CD-ROM 58
= |DE ATA/ATAPI 558

& Jungo

§ Pico Technolagy Instruments

§ USB Test and Measurement Devices
= WSD FIEHEHER

B EsRE

[ ==

- BRI

Gy TFERRISE

= fTENRAEY

= TR0

. & -
ﬁ USB Serial Device (COM4)
&:n T

pet=)

= s

Bs

R AEEEEE

i wses

i BE. WSS v

&89. imSHEE
UEBFTHOS, BIEE, KB, BIBM. SIS E, MREEREENNE
BREEERRS (22 ) Smms ra iR R R AL SRS

o %t |y s e SS R R KRN RO SRS R EERY, 25
REHEERRY, BREHOSEEEESE, REESREE. EERINWE 90 FF

N

BIETEBERIE (CIFSAElR V3. 8. 3)
5% EOSEREE
sne covs | [[EOSESA COMe
w2600 | | spasazqem 921600
ity novE -]
g [°
Bk

SOMN i

BEREE

[ st
s ]

[~ +=#HIBT

[~ EiEREET
{2iziE BEET
EREEES

[~ ERZHER .
[ BshEiErthnG:
[ EEREEEE
[ $t=iteiE
[ BRI RE
KiEEFR [100 =
TR ek i
L& B S0 0 Efuitsy ,

E90. EZEAINAVIRTS

R
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4. SERUEREZE, BIAIIE) OE2012/0E2022 % %154 RiHITEM :
0E2012/0E2022 I§ S ERIZA RN KEFZBEEFEMIEMSE, F1anE<“ISRCO;”
3 “*IDN?;+[EIZEFRF (0D) 7, FEHEZEMIBSTLIASHRHA, BSEE—EEM ML
BREEF (+RitFH D), EZFEMIESHEERLEREETHINA.
RZFERSHNERELAEXMAIES, RERANS, EREAXERE, BESHMEXL
EHE. WE 91 Fiw:

SREE BRI (CEAEIR V3.8 3)
BO%RE ER RS

B=EOe |CDMB J 251 LIA-DEZ021, SH: LA20ZZ2415, VersZ. 2410090-082—3F

i d % 921600 N
sas [NONE <] BEWRREER
# g |®
2ukfu |

HUEER

[ 3Bl ETi
[ ETEedE
[+l ET

[ HEEET
RiFdrE HREm
EEEER

[ BHMHHIER. .
[~ Bah&Ephf
[ EERBhET
[ $trofhleE
[ EHEREITRE
EixiEhsn 10 = | Lo, LIRS N
BTACS N TN ki

Eg REE 8 1l - 49 B {5 i 3 A

&l91. AsCl BB & X FNiEBES
EETHY, &= OVEREIFEAELE BERMAIXEIZESR 0XoD. AiEAEXIZEN “Bilk
EMIANAL” AR, 7 HH RO ME NI B B R IEE EAL, MIEIRE A+7Si#tH{E” op” Bl
7). ELEE 92 FiR:
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B EE BB (CHAE R V3-8 3)
BOkRE SROEHER:

=OE |CDMB J 351 LTAOEZDZ1, SH: LE2022418, Verd?Z. 241 00890-05a—35F

wE [2e0 -]
fesly [NONE -]
#igf |°

prml =l

SO i

ENELE Bt niis &

e C RER OHESREOENE SRR
T EREEEE | - g (mstmEReREE R

[ t7=HtsEa
— wEEREd | B S R R

BiziiE )

e | mw
EREREE ® | w |
[ BREHEER.

vV EEhEEmh
[ EEREHES
™ fHrotie
I RRETER
AR [100 2 | [om

TR B ki
L= B8 Bl 48 Ffuitd

[E192. MIANGIEVIRE

ZMESHERXEERM "SEIBIF, HINLiXIES“IGNDLIGND?;
OUTP?2;SENS?0;” 3SR an[&] 93 Fiix:

o5 ElEBEIEE (CRFS AR V3 8. 3)

BOEE FROFHRE

mne[covs | o .
‘B‘E-ﬁ;m 3. 607499902 xR B EHRE R

D
Fir g |MOME
Figf |° =
Eukfu | =l

ERERE

[ BHEmnI.
[ ETAadiE

[ T7EHIETE

[ EEEEET
RIEHHE BT
REERR

[ BRAXMHEHEE. ..
v BEhkEERn
[ REREMET

Ity > 13 wn B2ANSE
- SERETRR REWESH 7 SR

EEER 100 =R e emme; oureez ; sERSTD;

T ERe BB
L& FEHHARERME Bk 81 i - 54 Euitdl ,
E93. ZEIRESHINIT
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ELEIEEN OE2012/0E2022 B9 X\ Y. RF0 6 1E, ®ILURE S DA FIRERERA

=, BECEE 94, & 95 Fi7r:

HIEHE AN (CHF5EhE V3. 8 3)
FORE RO
smne |coMe -] s eovarsnenz "
e 921600 -] 5. 607365602 BEAIBIEIR R EAER
gy [none -]
3. B073A 002
#igfr |° = |
w2 [P eorrEeene
3. 607380202
%L&E = 3. B0737TRe—02
ER
[ fefiEnit 3. 6073726602
| ST 3. 607370202
[ rET ' )
[ EiEEhET 5. BOT3T30e—02
{27F80iE HRFT
3. 607363002
EEREE
- 3. B073960e-02
Iv Bk iEphnis 3. 607408502
= =R
Gl ppa s 3. 607416402
W
DUTE?Z; B L
EREREE =

L& EEREAME .

£iE 520 it - 910

Efuitdl A

REE BT (CHfa R V3C8.3)

BMEE (22| MEapip g
e e | e e -
s 5 [921600 3. B06GT06—02, 5. 799120205, 3. G0GET52e—02, 9. 211997602
i . L} ya=n ) = -3 Y= L}
st NONE ] |l sossseee—uz, 5. 6015510.-05, 3. 6068728002, 9. 2158652402
O
AR 3. 6068593202, 5. 502877905, 3. 606864002, 9. 21 79958.—02
ki |1 =l
, 3. 6068451202, 5. B024512 05, 3. 6065498=-02, 9. 217354002
: 3. 6066240e02, 5. B016777e-05, 3. G0AEZETe-02, 9. 2160203002
Al 3. 606795902, 5. 502351505, 3. 606803502, 9. 217313802
. L} N ) o d. -} - L}
-0 1
.J_\ § i . L 2. [ o d. e PN L
[ ETEAtE 3. 606775102, 5. B057547e~05, 3. 606779802, 9. 222700802
[ 7=t
~ HEEEET 3. 606752102, 5. 510800405, 3. 604754802, 9. 230055002
#7744 BIRTET 3. 606726202, 5. 5155993 .5, 3. 606730902, 9. 233544702
EERRE 3. 6067001202, 5. 5202661 «~05, 3. 6067047202, 9. 2460253202
-
v IR 3. 6066749202, 5. 5246960 :-05, 3. G0GET96=-02, 9. 2531271 e—02
SR
- %E’f\gsﬁf 3. 606646702, 5. 527030605, 3. AOAAEI4e—02, 9. 560033002
[ $atmathlaE
v BT ELREAY Xy Y. R F 6 EHKIE v
EEEERR 200 =R | w1,z 3, -
TR R BIEEE
& FEIISEHHE B 322 Bl 1282 Efuit i y
&7 A 3
E95. ZELLIEEIX. Y. R, 01E
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BT B QAR B FimiEieH & 215 $1% B 0E2012/0E2022 AERSHET, SRIRTES
LD B RF RS ETR. 5130 0E2012/0E2022 HATIKZASFEAY<Input Range>{B J<5 V>, Xt
MiESHRIHS A IRNG 0,0, &% THS“IRNG 0,1” 2 f5, OE2012/0E2022 IKZSHE<Input
Range>{H S I A SFRIRG 1 FAxt R AIE A< V>,

HAp[E K20 & QA TRBEAFTIASSINERREK, BRIESTEEIL.

SINE
SCIENTIFIC
INSTRUMENTS



	1. 技术参数
	1.1 信号通道
	1.2 参考通道
	1.3 解调器
	1.4 内部振荡器与输出
	1.5 显示
	1.6 辅助输入输出
	1.7 通讯接口
	1.8 其他

	2. 锁相放大器基础
	2.1 锁相放大器介绍
	2.2 OE2012/OE2022功能原理图
	2.3 参考通道
	2.4 相敏检波器
	2.5 滤波器、时间常数和直流增益
	2.6 通道输出和增益
	2.7 动态储备
	2.8 信号输入放大和滤波
	2.9 输入端连接
	2.10 固有噪声
	2.11 外部噪声源
	2.12 噪声测量
	2.13 辅助模拟输入/输出（AUX IN/OUT）
	2.14 信号发生器
	2.15 多谐波测量

	3. 界面介绍
	3.1 前面板
	3.1.1 显示屏
	3.1.2 软键
	3.1.3 旋钮
	3.1.4 键盘
	3.1.5 BNC连接器

	3.2 后面板
	3.2.1 电源接口
	3.2.2 USB2.0
	3.2.3 RS232
	3.2.4 以太网接口
	3.2.5 AUX IN
	3.2.6 AUX OUT
	3.2.7 CLK IN
	3.2.8 CLK OUT
	3.2.9 SYNC IN & SYNC OUT
	3.2.10 MONITOR OUT

	3.3 主界面
	3.3.1 状态栏
	3.3.2 数据栏
	3.3.3 监测栏
	3.3.4 功能栏


	4. 上位机介绍
	4.1 上位机概述
	4.2 连接上位机
	4.3 软件使用范例

	5. 界面与上位机功能
	5.1 [SIGNAL INPUT]子菜单
	5.1.1 前面板界面配置
	5.1.2 上位机配置

	5.2 [OSC REF]子菜单
	5.2.1 前面板界面配置
	5.2.2 上位机配置

	5.3 [DEMOD FILTER]子菜单
	5.3.1 前面板界面配置
	5.3.2 上位机配置

	5.4 [DEMOD REF] 子菜单
	5.4.1 前面板界面配置
	5.4.2 上位机配置

	5.5  [DISPLAY] 子菜单
	5.5.1 前面板界面配置
	5.5.2 上位机配置

	5.6 [SIGNAL OUTPUT] 子菜单
	5.6.1 前面板界面配置
	5.6.2 上位机配置

	5.7 [AUTO SET]子菜单
	5.7.1 前面板界面配置
	5.7.2 上位机配置

	5.8  [CHANNEL OUTPUT]子菜单
	5.8.1 前面板界面配置
	5.8.2 上位机配置

	5.9  [SYSTEM]子菜单
	5.9.1 前面板界面配置

	5.10 [AUX OUTPUT] 子菜单
	5.10.1 前面板界面配置
	5.10.2 上位机配置

	5.11 上位机数据保存

	6. 远程编程
	6.1 OE2012/OE2022命令语法
	6.2 详细的命令列表
	6.2.1 输入通道配置指令
	6.2.2 振荡器配置指令
	6.2.3 解调器配置指令
	6.2.4 信号输出通道配置指令
	6.2.5 Channel通道输出指令
	6.2.6 辅助输出指令
	6.2.7 自动设置指令
	6.2.8 保存读取设置指令
	6.2.9 复位与IDN指令
	6.2.10 数据和状态读取指令


	7. 性能测试
	7.1 启动测试
	7.2 直流偏置
	7.3 共模抑制
	7.4 幅值精度与平坦度
	7.5 幅值线性度
	7.6 频率精度
	7.7 Sine Out幅值相位的精度与平坦度
	7.8 直流输出和输入
	7.9 输入噪声
	7.10 性能测试记录表

	8. 操作实例
	8.1 基本信号测量
	8.2 谐波测量
	8.3 AM解调测量
	8.4 某任意光源光谱测量
	8.5 串口通讯


