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1. SPECIFICATIONS

1.1 Signal Channel

Vol tage I nput Singhded di XA)f eareBi)t.i al (A

Full Scale Sens 1 nV to -25Vséquande.

I nput | mpedance Confi gur agtlpeh tooMgyl0p &,
AC or DC coupling

CMmR >70dB 1t0BHzz S® to 100 kHz
Dynamic Reserve > 20 dB.
Gain Accuracy 05% tiyp 1 ,BWlznax.
Vol tMNgies e
@997Hz 10 SN Typ)
@99. 99k Hz 6 IMHz( Typ)
Grounding BNG A,sBi)el ds can be grouil

1 Yk o ground

1.2 Reference Channel

Il nput
Frequency Rarl mH®O0tHH4.
Reference I nyTTL oa Sin
| mpedance 1 oM

TTL Reference Vip 3WK 5V
Sine ReferencFrequency > 1Hz
200 mV p< MOV

Phase
Resolution 0.Q01A
Absolute Phas< 1/p (< 1 MHz), 5% max.

Rel ative Phas< 0.01A
Ort hogonal ity
I nternal r Synthesized, < 0.0001Ar ms
External r 0. 005Ar ms 2&hs 1tkiHme (donst a
Dri ft
below 10 k< 0.01A/AC
above 10 k< 0.1A/AC
Har moDeitecti on 2F, 3F,60HMNnENKB82, 767) .
Acqui Jiimd on
I nternal RInstantaneous acquisitior
External R(2 cycles + 5 ms) or 40 r
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1.3 Demodul ator

Stability
Digital Out putNo zero drifst on all sett
Di sl ay No zero drifst on all sett
Anal og Output< mBpm/ AC for all dynami c

Har monic Reject -90 dB
Ti me Constants 303 4 &k4ds

6, 12,, 1380, 2346 B/ deqf .81 |
Synchronous Fil Avail abl e belabw 28 0d BYzo catr

1.4 I nternal Oscill ator

Frequency

Range 1 mHZ® OtHM
Accuracy 2 pphd Hez
Resolution 1 mHz
Distortion 80 dBc (f -7<0 1dOBck Hzf) ,> 10
Si Menpl i tude leVr msdVr mei t¢évVrIms resol uti
Error 0.5% typ (f< 1 MHz), 1% r
Temperature S50 ppm/ AC
Si at put Sine, outpuitSGnmpedance
TTL Outputs 5V TTL/ CMOSovbbtuagem®®man

1.5 Disspl ay

Screen 5.6 i ncdh8TF6t400 or LCD
Scr eFenmat Single or dvual display.
Di spQuawnwt i tie Each display shows one tr
tracebecadaafi neddas X, Y,

Di splyaes Large numeric readout, be
polar plot and strip char
Color Style Yel |l ow, green

1.6 Ostput

AUX I nputs

Function Four channels for input.
Ampl i tude N19, OVliresolution, 0. 1%+
| mpedance 1 Mq

AUX Outputs
Function Four channels for output.
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Ampl i tude N19 0.1 mV

Drive Current 60 AMma x .
Cl ock I nput

Functi on Input i mtfrtebanal
Vol t age 3.3MML/ CMOS
Cl o©Oktput
Functi on Out put interface
Vol t age 3.3V TTL/ CMOS
Sync I nput
Functi on Input i nafey is@alteronoud r e bk
OE20H4 &< k
Vol t age 3.3 V TTL/ CMOS.
Sync Output
Function Quput nt erdfacxmechr onous o & g
OE20HK &< k
Vol t age 3.3 V TTL/ CMOS.
Monitor Outoput
Functi on Anal og out put

resolution,

amplifier

amplifier

signal

Drive Current N40 mA max.

1.7 Interface
RS2 32 Standdrn o 2B
usB2. 0 USB2. 0Osphegt
Et hernet 1000Mbps
1.8 General
Pow®equirements

Vol tage 220~ XAC

Frequency 50 Hz

Power 50Wtyp,W Mm&x.
Power Noise Reje¢e7dB@1MHz
Wei ght 264.51 bl % g)
Di mensi on

Wi dt h 17 nfad4 &m)

Dept h

Wi thtandl e 20 B 1mdBm)

Wi t hlbpaurtd!l e 18 .n& 7rm)
Hei ght

With feet 5.l 4r8m)

Without f e 53nl13MBm)
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2. LOCK-IN AMPLIFIER BASICS

2.1 I ntroduction
Theoekn amplifier is a devices,usveld db ared ealtwan
obscuredi P smaunryc etshousands Tdfé otcikmeasmplla gfeire.r
can extract these small signals from noises a
Theckn ampl weia&r si gnal d ebtaescetdi oonn ntehteh odo her en
Loeikn amplifiers ulnewanskepisaemnesdhnivepuedet ecti on

to single out the trhsg winrddelo mionmpemte nhasoft he sa
frequency with téredlréed £ reae nfciexesd gmhmdse di fferel
reference Noi gealbi gferaelgsu eantcei ersej ect ed and do no
the measurement .

The basic opfsmaé¢$sisnagmmpdli .1 icrtd cbint i onal ampl i f|
amplbioftyh the noise signal dfandhebkradmwmgwi red s

of il teamphigf wiclhki daecrease the sidgrmalref@mreoi se
filtering is needed to purifp bhdesi gnameand]
the weak signal accurately.

PSD can be sepasaswWiatithbeandvery narrow bandwi dt
modubésHAS\x lamdiéd t i pli eralnoghwlse fadnder (LPF) mod
showiriignl. Sometdiemaesdad®DI tsplier mob@®&El e witho

Si(t) So(t) L PF Spsd

Sr(1)

Fi gSDdiPagr am.

I n FBd.ils, the input signal 3I0us ndies e eifrerteinme
signal which haswiat hfei xteeds tf rseigguneanlc y

Sit Spsd Soutput

—p»| Input Signal PSsD p—»| LPF p———>

—>|Reference signal|—RQ T

Fig. 2 -pShhansgd eampl i fier diagr am.
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In Fig.2, tBeiisnpduetf i8nigdt BIBIO 3 " O, where
Sis fihequefm apsuitgnaOESO 3 i s tdet grnaldi,s the

tot al noi se.
The refer efclei &dfginmdBdOals OEJSO .
These twengiegndlhe PSD modul e for, mathhdgd pl i cat i
out pthRSD s defined as:
3 303 0 !''! OES0 3 OEdJ0 7 " O OEJ0
-1 ATD y -1l AT OY 3 ) O OESJO

]
I n ti mehe egiodputhte sPH:@méE t hree parts:

The firabCpairghallsantdhmgphase di f3f g rbeentcvee en
the input signal and thes rehesepppdetssigsgnmd | ar e
The second partdosbitede feffgquemceyg AC signal
The third part is the result of mulketiplicatdi
reference signal. Because the sine signal i s
bet ween the noise signal and the reference si
In frequency region, we can redraw these thre
The first part kineswat aBHz hewlbiCclcoimponent of on
The second pHar.t i s at 2f
The third part is a ranidesmssichgnals athi alkel nohe
frequency spectrum of white noise does not <ch
To sum up, thdeEPRe&duaptdt ATD 7.
Al t houghdemeeecrdirm ampl i tude of the input signal
phase disdf fle,r etnfcee aicsc uwrnasctyeady and insecur e. | r
this prebdpmhse-hinoalkplsi fiinevye nsfFeeeg . 3 .
Spsdo Soutputo
—| Input Signal SI() »| PSDO _p’ LPFO o >
: I
| Reference SRo(Y Square Root | R
Signal - )
9 SRr1() Arctanl” € d
" Sp S 1
S Outputl
] psp1 2220)] | pry RO >
Fi guaRbase -iLnocAkmpl i fi er diagr am.
Now, we define thfe 3phastethaifPR0O2ntepnd
t he LdPU-t1p9u t3 Then we calcul atewhtihceh ainspl i t u

indepenflient of
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! ¢8 9
2 i |
G :
The phase idddffiamseech©AT 978 .
2.2 Functional Di agram
The functional b 10ERK DEiPa dHdowm Aemp | t hieiem i s sho
Fig. 4. On t heOEwRHOtlbec,| utdlees si gnal conditioners,
gener atmlrgqgr i t han doydwuticeeomt r ol modul e and so on
Input A Impedance ~ Input Differential Signal Overload 1
L— matching d Couple A Amplifier
Signal Overload 2
Programmable !
Input B Impedance = Input
L— matching Couple B
—e
AGND
Low Pass Filter ADC Low Pass Filter DAC X
sin(dt)
|| Frequency 1
Detector Wave Square Root RJ
Generator Aroten()
Square Wave Phase 3
Reference In Dett‘egtor

cog(dt) Low Pass Filter DAC v
3

Sine Wave
Shape Circuit

Phase
Shift
Module

Fig.4 FunctionalOERIOaddk Diagram

3 Reference Channel

The function of tihe refemrewniceetcdaanairesti rcod h esri ggmt
with the detectedeseplBadaéve detector. The ref ¢
t heE2044an be selected as a sine wave or squar
the actual ftshi¢nupautti o nnppfreadfiadnrceen c @ sc tla rivin e |

Normally both reference waveforms can be wused
3V and a low level < 0.5V is required; sine r
amplitude > 0.2Vpp is valid. | dowwdvdrz,, when TITH
|l evel signal mode must-tdhoeieasedat Ebno& sheesivg
is |ow when the output amplitude i dusmall, a
many function generators can generate stabl e
recommended to use square wave signal as the
[@.mvs
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ThOE20h bt kh amplaisfvoer ef erence® dingrealnarhodefer e

moda&ndxternal ref.erence mod

When set to the internal reference signal
precision oscillator and synthesis algorithm
mul tiplying with the input sighatkedvhwichh da e :
phatedadked oop, and the internal reference sign
noi §keke i nternal ref eOE2n0cded nmoalpee roaft et hper oper | y
frequency rang@0 HdomSilnmHzthe internal osci
frequency dehwi atsican Ifartoom tof the external sour
|l ock | oop tracking to |l ock it, there wild/
internall ysigs@ngenraalt eadnd t he signal to be meas:i
stability betweenantheeedt.wo i s not gua

Th®E204% also capable of wusing an external

sine wave signals and TTL |l ogic |l evels can
The phasked | oop generates a certain amount
mayause errors in the measurement. Phase jitt
be mixed with noise of di fferent frequenci es
principle, the output signal contains not
same freqbencgfasenhce signal, but also the
the reference signal. I n fact, the phase jitt

measur ement pr ofbrl eems me d & u rjeintetnd rs are require

reference modeioar bbiagseddeSdolecc mod Ilusep a

and the internal crystal is directly connect

additional phase jitter interference.
2.4 Phase Sensitive Detectors

The phase sensitive OEtOaicst oirmp(l RSie)nt efd thlye a

mul tiplier. The input signal is amplified and
signal by a 24 bit A/D converter and input
reference signal gener anteerdatboyr tihse alnstoeran adi gsiit
with a bit width of 24 bit, the accuracy of
bit.

Si(t) Spsd

SK(t)

Fig.5 PSD diagram.
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The pbBassitive detectornmatpl efioér tmmai dloyx kr e
coherent modul ati on of t he i nput signal and
conventi-onalampbckier realizes the above funct
However, this method of coherent modul ati on
defects, Iy wiebhthptl omit the accuracy of the
also introduce a | ot of background noi se, w h
me as ement of weak signal s.

c
—

n the @boseétdheirsatpiroondsuct wuses ediegi tal te
t modul ation of the signal. Since the
I signal generator is sa dtggtebhtbiygaab
ect of harmonic components on coherent
nts can be -ls2ppdBR,sswhli wlp means that t|
nts have al most no effect during the ¢

O 0o~ — o w
0O 0 TS oW
o)
oo o -~ —~ o
5 5 =+ S o
® ® - ® 35 O

dition, because atnhBe ebiiitsh et epnpaesrea tsuernes idrii
mpt embdbryanead og t echnwliogy oaft tprmatver esul t
in deviation from the actual resul ts (i
is often witthiechaseesensntimpeembinbetdor

al teohmauebbdythis problem. In the case o
orresponding systematic error is al most
s of the analog multiplier are all analo
emp efrtateufrfee cdr.d eTvhiiast tdoaau s eef er ence signal
in turn makes the coherent modul ation r

= ® ®d® S
- ~+
o —+ 0o o

- O o O o —
=

>0 O S IO
D T D «Q
> ~+ ~+ 0 ~ = 9 & O

s T 7
o

The dynami c ressemnvei tofve plil&asgector s i mpl emen

hnol ogy is dhakéesalthahi G0t d8B, t because t hert
background noise in analiong asmpdtidmer Sisnanai thh g

ection of weak signals, the result of cohe
a |l itude of the baskgtouwmd hargeri $han t he s
sensitive detebyWomgiitrapl e memtined ogy does not ha
and its dynamic reserve is mainly |limited by
the input signal i serdiogist iazreed ,i nntor oaddudcietdi oinna |t
coherent modul ati on. I n f &OE2,0d4thme rdyamcdmioo er e <
120 dB.

n summary, it can be seen that the phase se
echnol ogy i s better tcheatne cttloe phladeée zasdn iyt |
echnology in all aspects of performance, a
i mpl emébygt edd gi t al technology also has the adv
thus becoming the best choice for this produc

~— o —

>
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2.5

Ti m

Ti

The
t he
freqg
freqg
The
comp
ad t
t he
p ha-s
sign
of a

e Co

The
pass
ti me

Her e
pass

I n f
ti me
rel i
accu
filt
outp
The
noi s

refe
Gaus

Equi
filt

Ta

me Constants and DC Ga

out put signal of the PSD contasmshmasy si
osudn f f ebenweaeire i npuftr eqqiuemally t he reference
uency.si@mlay twheese frequency is exactly

uency wi ||l result in a DC output.

out put osfentshhd i pbagdetector contains a v
onents otfhet hseunsiogrnadli,ff erence between t he

he reference frequency. Only the signal v
reference frequencyThwi ipl@asuse &alllkttwdiramg a DC ¢
ensitive detector can filter out the noi

al fexcemte DC componeinnt ,anspol itfhiaetr thhaes |tohcek
qQuiadg h t-yabsanfdi | t er .

sastant

bandwi dth setti ngt losda nteh ea sl ovh ep acsosn vfeinltti eorn
filter. They are bonsthad@her mahedl| Byi bheo

constant is defined as:

P

4 # —

(=
f -3idB tthequenegyasaf ftiHd elrt wdom-er eexampd w,
filter of RC type,-3dB1sgoocicnantes Toh&lHa.nt me
actt,hewhreeries an input noi se, there is an o
constant, the output bmepbnpmebemomes siabée

abllhee ti me constant reflects not only the
racy, but @l me ©bhetFloas g ddeddfairr SR@ slso w

er , it is necessary to wait for more tha
ut stabl e.

ti me constant also determines the equiva
e measurememntas. nds ea dmhme equivalent noi sc¢
r -3 odB hkandwi dth of the filter, it refer
sian noi se.

val ent noise bandwidth and res-passe wai't
er afalbs.hown i n

b1EENBW and respombBaclkvaot deéipreeds RfCi Il toevr

] 9l dA @t §¢AYS NBI dzi NBR
CAfRZNIBS {USSLJ _ ., . < 7 =
o0l YRgA pdiiz aul oAt
M c R.k| Tm™uv Y6 ® YO
H MH R. K T®cUu'Yd o Y6
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o) My R. K mrtwox o g Yo
n Hn R. K 18X Yp oo p T Yo
p on R. K 18t Yo{od oA YO
c oc R. K m™repuved p& YO
T nH R. K 18ILETYD p® YO
y ny R. K m8tu ¢ oo PO YO
Digital Filters vs Analog Filters
To maximize the pCE2f0pdriwenaues eofa tdhegit al filter
|l opvass filtering of the coherent modul ation r
digital systems, the digital system has many
does nottFihave. the temperature dri ft and nonl
devices will greatly-ofifmi tS etchoen dd, g 086 ebfud 1l tdle iral tl
with | arge time constants and high quality
consi der abd &, bwhirdh awi | | not only make the co
but also the | arge number of analog devices wi
The pasws filter i mplemented di-gamnadalfiyliart Wit
48it width, obCOgdB, and equivalent Q value of
Synchronous Filters
Anot her advantage of digital filtering is to
signal has no noi se, the PSD output al ways ¢
frequeftidhygi gnalt heafilerence) whose amplitude ma

di fference frequbaty weMtmplooweat frequencies,
constant requir 28frteogquieimictybre o atr gehe For examp
i nput signal i swaav elf oH zm, f2 rEfdrpenc uielsyec 3 Hz . Even
wi t h a-osredceandRC filter with a 10 second ti me
the 2 Hz frequency position is only 40 dB or

The synchronous filter is an averainreg al gori
full cycle time of the reference frequency, :
components of the reference frequency. I n the
filter is used, only 1 second of waiami ng ti me
the RC filter with a 10 second time constant.
|l ® E20,41synchronous filters are availlable at C
Hz. At higher frequencies, the filters are no
easily removed without wusing long time const g
filter is followed by two more stageanof norm

eilminate the harmonics of the reference signa

>
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Long Time Constants

Ti me constang saradodief flLi0OODWIwt s itmg aarcalmpd ifsihl t er ¢
is simply becasrsequihree ¢ afp@rairtigoleo RIiCt ifvdltyerisar g
in value and size. Why would you use such a |
havechmoi ce. | f tbheel orweVileedanmte i sfeowtf requency,
the PSDwbdidrmptugai n many | ow frequency wsomponent
filtefri $dretryhtaremoni ¢ cofmptomentef erence frequen:
noise is filtered by the followed filters.

ThOE20pLtovides tismascdwdh@®§rmtsyhi ch can satisfy
requirements of measur ements.

DC Output Gain

How big is the DC output from the PSD? |t dep

a60 dB dynamic reserve, a noise signal can be
full scale signal. At the PSD, otheP8PBiose cann
exampl e,aniahognml,octkhe PSD input range might b

dynamic reserves, the signal Tvhiel IPSDe tompliy a3 |y
has no gain so the DC output from the PSD wil

PSD had no DC,owtmputi fgimgr s his millivolt sig
prone. An offset as smaldt e dutmyutwi | Thiappiear
the reasons why doesogot op&rform well at high
The digd naeldodtoctkave an anal og DC amplifier, e
of fset. Likewise, the digital DC amplifier h;:
DC amplifier is simply the products of multip

all owGE2 Wk opwirtaded B of dynamic reserve with
of fset or zero drift.

2.6 DC LauntdpuScal i ng

ThOE20Hada4out phannel s fromnClHk atacn eCHA4
CH1 and CHgarodthiugpl ay

The output range of-1CM1tandO¥H2 is from

The output signal is proportional to the valu
Ot her wiGE20gsthhoews t he vta@Henof h€Hflr ont panel , i
the valuedof ©®heVYteRt signalofOERN& 4disshplwany i nt
in FThi. $.product can display data in the form
usual numerical display.

SINE
SCIENTIFIC
INSTRUMENTS



CH Output
CH1 CH2
CH3 CH4

(GrerTosd: WoNE NovE | Freq: 10. 000Kz Slov | Fast
Rof.Source: _steral

Fi gQuet put ISrettdamf@gCd 41

X, Y and R Output Offset and Expand

Th®E20Kas the ability to of,f sshtiscthhee Xyl Ywhed
measuring devigatloasoundt semBeoamseat hegabikse
can be set anywhere in the range, the offset
zero. The oulhpmude ciam be read directly from th
panel . The offset is expressed as a percentag:
does not change as a result of changes in se
maxi mum of NflOOI% ¢altdeout put .
The X, Y and R outputs scarmabé zedpdbiydendil ti ply
wi th an expalnhsuiso,n af ascitgrmral which is only 10%
expdhaend to provide 110V.V Trheet hgeern etrhadn uoe f or e x
increhsemeasurement resolution around some Vva
When the output does &2 0@dXdne ek pfamldl tdhealoat ptu
by multiplying the+lexpabsi thefacaogtput fwiomh off
expand i s:

A~ ~3ECTAL

/ 00D OG—%3 (4 EEO B@ D Alph6
where <Offset> can be set N100% by the digit
0. 0k%xpand> can be set from +1 to +256 by the
st ep Ried addiedpl ay interface is shown in Fig.
Foexample, there is:

« A T 6 ,

/OODO%H& ¢ pTm @6
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CH Output
Sons:100mV [Gainez2 R 500 [Gol:a¢ [sreca [ LOutPUt
TC:250mS | Slope: 24dB/oct CH3 CH4

R= +50. 02mV

(GverTosd: WoNE NovE | Freq: 10000k Slow | Fast

FimQut put Offset and Expand

2.7 Dynamic Reserve

The definition of dynamic reserve is the rati

the full scal e si gmwaldeeHheixngerde sasse;d i n dB

$UT AICROAGGRA6T&3A™"

WhermO&L is the total dynamiFS randéd eofdytntaani icn g u
of the output signal. I f the dynamic reserve

10t i mes the input.

Thé ol edmelminehat the noise at the dynamic reser
an overload anywhere in the instrumemae. Overl
pr-ampl i fier and the oLheutnmpdt Dgaiaompdfi ft be. s

inversely propomitd omnead e rtwe ,t htee dayinsae noi s e
t h

Af
se

er the P&BPsafdfiewehadeout mostgadfs the

S

e input gain, so high dynamic reserve can b
The -pmkei Dés set to a more reasonable range t
t
t

noi

to a |l arger value to amplify the signal t

The input sidgmalampfli fheghipreigoai ree RED process
whi |l egabis sufficient afSeppdsSeDt gphreog@&izs i n§g .

constalhft the AC gain increases and the DC gai
easy to overload after AC gain. Thus, the d
decrease. I n contrast, if the AC gain decrea
dynamic reserwvethinsreases.the output stabilit
accuracy of meadsawement wi l |

The noise frequencies and amplitudes affect t

Noi sad t @kerfernecceuwintmr ge ampl i sparet befc omiee
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si gmdlter the PSD. This enlargesampeéi dbueput er

The dynamic redsernei se feeguency.i sTHea Bdyatami c
reference frequeasgbawhensembdbvesgufeamay t he

referenmne it eaeegsineaxi mum val ue whe h aetnhoeu gfhr.e qu e nc
The dynamic reserve near the reference freque

of t he i rPsrtorvu nde mtg. mor e |l owcprmass mridver t va ¢
performance ofthdmcfiebserd handlylnaat teé o eser ve
reference frequency. T h et hdeyerf aemiecn cree sferrevgeu efna 1y
generhdlgpluyt has | ittle influence.

The dymar es@B204 30 fgr eat?2@ad Bt hidinglh dymwarmilc r esel

increaspotse and drift. When the dynamic rese
be increased due t o t hbeacAk/ gDr ocuonndv enrotiesre. alth ea rey
When the signal is amplified by PSD, the out
noi se i s wvielrly rhdgl, t iitn wl arge output noise. Ot

is very | ow, the output Of£2MaRddiug i afgf elgtnadilcy
reserve and DC gain can decrease the error.
should béicibdsamnt ual application.

8 Signal |l nput Amplifier and Filters

A |loakamplifier caas memaslulreasignfaéw nanovol ts
the | ow noise signal amplifier should be Il arg
be digitthAd &ddvecdonynt er wi t hout degrading the sign
anal og g®E2O0OWAngkbe fr O6m4d4e50D ghi mes. Hi gher gai
not i nmphNRe

The overalpll )i ni s( AdCet er mi nednthet tdhests e baitti ion
of the ga&itnbiy the dynamic reserve.

l nput Noi se

®E20,41t he input h6é6ey ilsf adbmuamileidiOEer has 10

of input noise and a gain ¢6OMOMmGE, ntoieseout pu
Suppose the output -pafsst Ha |anmnepleidf ibggr ai silngw e R
rolloff) with 100 ms ti#iea aompdtdnter lamputiomaois:

of r esairet droth Gaussian in natudee.ofThmadi sies itso
proportional to the square resbagefRChei hbéeseh
anENBW of 1/ 4T where T i swhtilwméhatnisme had n Gtaarstsi @!
noise is filtered with an effectivéibaedwi dth
seest6ldMOgof i nput hraciENMBWNaddf 1/ (4x100 ms) or
The voltage noise at thesOMOhXedOaat put  wi |

>
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15.t800.Bor Gaussi an mpoeiaske ,n otihsed . ppésmlkash otulte r ms
noi se. Thuwg, ntoheseouwi@ébdbde about

|l nput notbe wam&gtsways.et gain of 1500 times, th
its maximum and the amount of input nNoi se Wwi
equivalent noi se -pbangd wfi iditéhe fodc iteh et H mMma mount of
at the output.

ENBW depenhtdtei mem consftidmdd ldred er to .chHopter 2.
example, sOpRpo6dd sb8eVHof wI51 scale, <100 ms> t|
and <6dB/oofcft.> Trhoulsl, ENBW is 2.5 Hz. This brin

At this setting, the noise equivalent to the
of the rangeeV()i . andl-®-pRenkp/etoki se i s about 2% o
scal e.

Assume thghathenput is from a | ow i mpedance s
of resistorsfeqiak enraeosli0ODtlBrx f or example, its
1.1 0M0d When the impedank®moft htehe omersiofnt mroiiss
greater thanotOE20i4nlphe onpovesall noise of mul ti
is determined by the square root of the sum c
figures. ForOkesampte, i mpedatdsc eo wins Juoshends,on noi
and t he i NnpOE2 WAl seegsafmposed and t he tot al

Mot po p@ 1 6O0OmQGU

At bawns, itdhenagtaimitgph aeampdudgly the input noi se |
than the noise of the A/ D convernmaeirtnnlhh n these
A/ D nAti stesemnes i ti vities, the DC gain is | ow an
negligible.

Antail i asing filter
Af ter pédaendt raanppl|l | ther i oippasistegnahr eadghasan ant
filter, which must be done Acecfoorrdei ntgh et os i Ngyngaul i s
theorem, the sampling frequency is at | east t
exampl e, i f the signal frequency i s 100k Hz,
frequency is required for sampling.A/D50MHz i s
convert ®E204 1lamed the A/ D converter cannot con:
125MHz, which would violate Nyquist's theoren

esult of wundersamplteggensy thiagndalhewihlilghappe
frequearcty of the digital stream output by the
be mixed, causing measurement errors.

]

To avoid this situation of undepasasnpfilnger & de
to el imindtrequkeaclyi plorti abook tLRé& -pdgesaThe | o

SINE
SCIENTIFIC
INSTRUMENTS



OE

2029P Llorc kAmp

filter has a -6f0IMiHz )pasasnbdansdi g(nGal s i n this freq
affected. The high frequendéy HMorits ogr aodu atlHey
attenuated, and t he6OtHdntso t1pHho dHasxe & rod0 dB
attenuation of the signal and noise above the

I nput | mpedance

ThOE204% avail abl eqovi t In0i enMptuhteri mMpGe damc g her

i nput i mpedanceOHBX04sle-pmiet eflj et het heca@E400X se¢
be used. the OEAMPIX fsierrisesarper eavai |l abl e with
100gMMr higher to meet a variety of user scena

2.9 I nput Connections
Noise is present in all circuits. Even in the
can reduce the accuracy of t he measur ement .
measurement accuracy, care must be taken to r
in the exmeriirmenneallt . e I n addition to the inhe
the influence of ot herowreai saopgsdeyr cneosi s(es ufcrho ma ¢
signal generator, electromagnetic fields dist
| evel di fference between different i nstrument
reduced at the link of the input connection.

There are t wdasbidspruct neeccthhec ssmdydde connecti on i
more convenient while the differempgimdreonnec
effectively.

Sineglnled Connection (A)

I n the first-imetumsabsil ntphicte Al ®# okl esd empl Tehhe | oc k
in detects the signal as the voltage bet ween
Alilnput onl y.

|t is generally accepted that the ground | ev
ground | evels of differentheinnstthreu ngerna usn dc alne wes
the signal source is directly connected to t|
the difference in their levels wildl resul t in
the current of the instrumént |l awstbachi gber:
through the instrument at the | ower ground |
problems: first, the noise of the instrument
into the instrument at the |bweer gbhecadsé¢ eot
excessive current and damage. To solve this pi
be eliminated by connecting a resistor betwe:¢
t h@eE20,41t wo resi stance modes are avaql able: F
[@.mvs
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AC

2.

resistor fogrEkoatoandhar® for Ground.

I n additioendeétecesnngt tsieons itrrod dreo ii sse . The sin
signal line is |ike an antenna and will be af
the envirammeegtwiidlld absor beBtahuisse ntolResckeeidng| e

connection mode detects the voltage differenc
the shield, so this noi sien warhgdl ibfei ecra.rri ed i ns

ferential -BDJonnection (A

The differenttiad mohe has two signal lines ¢
sour ce, each to the corresponding input (A/Il
di fference between the center conductors of t
absorbed by the rfhaededsi fndhdtotdic matmeldi biyett he

I n thi,g akkedehasrtee davol es travel thetbhame path
experiment -aniefdeshockd not be a | arge | oop
t wo c®Ohlhegs measyur emeaurstc éipt it m magnetic pickup.

coupling and DC coupling modes

Th®E20hKH4as two modes of AC coupling and DC cou
AC coupling filters out DC and loawleerr fRrCequen
hi glmss {3idiIBt dmeQuency is 0.16Hz). AC coupling
signal frequemay i19Hgr datoerensure passband f 1|

below 10Hz frequency, DC coupling mode shoul d
not have any obstruction to the input signal
I f the input signal contains a DC cesnponent,
several pitfalls: the DC component is also an

is amplified beyond the input range of the A/
the measurement results and may al sthedamage t

DC compbeeguanti zed into a digital guantity |
mul tiplied with the reference sine-paisgnal i n
filter is required to filter it out, whi ch
requeid.

When the frequency of the signal to be meas
recommended to use AC coupling mode.

10 Intrinsic Noise Sources

Noi se is defined as any negative factors whic|
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Noiis® random, unpredictable and tehpaoaid ary. Go
reduepotared i mprsavaebitlh e yc ya nodf antecausru& oemmee notf
noiissnavoi dabl e which onl gigaal bavadeagierag edn
narrower bandwi dt h. Ot her s can bel idrrer eased
struct uacemp ahmdrytieta.nwhi | e, amplifier itself al
at work, which |omawm nbod ssolawvwepd idy er design tect
There arénvanomicdi&e sources in electronic syste
have their physical meani ngs.

Johnson Noi se

Every resistor generates a noise voltage aci

fluctuations in the electr dmni deinsndaglwsehin t
The spectrum of the Johnson nalimessiasmédd at, sc
ini fferegtuencf baotdrefreen iuplpeemi t f rleng utehnicsy ) .

cashe nosael ed white noise. The fLuccuwuati ons

noi se voltage,

6 T +42r7¢
Wherke is the &Boddadmstaaimt 23/f ATKL .i 38 xtlh0e temper at u
in AKehwvtch can be transAKAQE@F3tR6 ACelt hieus

resicset ann Ohms, and B is the bandwidth of the
Nyqui st d ehsec rfiebaetdur es of Johnson noise in mat
spectrum function of Johnson noise is:

3G 1+4@7 U
At 300 AK, a qeéesi stommect edOtiKet ampliinfpiuer .ofTHI

vol t meter is connected to t hecioructupiutt eofff etchha
voltage of the filter whigh has a 10 kHz band
The amplitude of Johnson noise is unpredictahb
Gaussdiiasnt ri bution. Johnson noise is the mini mi
any devices including detectors, signal sour
Johnson noise is a typical case of wave dissi

Shot Noi se

Because of the tharge plagamtireireafcehdenstehas noi
generates in ther € uirs ealt waysh ¢warmmd tryorin the el
flow. This noise liappmsalsl evcb | 4 lagte mwii se. when ¢
passed through a resastorrent measoiement .

I f ignore t hearikjf elchhe bseltoMe emoicse or current n
I = (aBg 12
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where q is the el et®oohomhartgylee oDC 1c Bxrldnt an
the bandwidtBi. Al DCI cur rkethzt, atnhde nBA ihsh ilsth 5i7 s

about 0.00QO0A6 Yaokmhl |l er current, the fluctua
i fici beAl and Bl1d skH#théehn, | is -8bbaBu. 6.fA0Q%, or
t hen, I is about 5.6% or 56 fA.
I n fact, shot thbwhsiet @ sn minsee kilntds odower spectru
by:

Ss(f ) =22gHdY A
The formula is based on the assumption that
each .otTaeusnpteérxint s, sucsi ars dthrer @ntf fiun t he j un
However, for genoerrnraud mmet abge UuBies because the
bet weanrciamsnot be ignored.

FIlicker(l1Nfoi Mei se

I n 1925, fiébousmadn 1/ fi nndiube .iciiheempiosver spectr
function of t his noiTshee ilsowperro ptolret i fomed u eénoc yl /

serious t(Thersnoissea.l so called | ow freldqdency no
noi se i s causevdalbweotrdtfeaciaaamw dcmest ween two condu
Theur ragnmptl i tude of 1/ f noise follows the Gauss
spectrum density is proportional to 1/ f whi ch
+) ;
3 £ TEGT(U

1/ f mesi sad so called flicker n o soef duhee tpoo wtelre |
spectrum density in active devices. |t broad
frequency and reduces the value of Q of oscil
near the center frequency.

Johnson noi se and shot noiisset oarse swinterthe duci bl
resistance have the same Johnson noi se. Sho
manufacture of resistors, including its mater
For exampl e, among winding resistor, met al fi
the winding resistor has the minimum resistan
resistor have | arger resistances. The pure

resistance Alfl td©hifestehdoarnoi ses are incoherent
is theesgqeaat of the sum of the squares of all

2.11 External Noi se Sources

I n addition to the intrinsic noislefé$euveraes di
ki nodfs ext ernal noi se sources. Most @fmdt hese no

not related to Theg nroegf eorccruce at the reference
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har modhesei se sources aff enati bilylye nme aesawsri ennge nt th
regmenédyafmi ¢ reserve or | engt Hoewe vieegr ntehe t i me
external noairsee rseoluartceeds t dtihdyeparcked empei n the
si gmali wiel | add or subtract from the actual s
measur efeernttunatredly, n®ixedersources can be reduce
ways.

Capacitive Coupling
The mutual capacity between wirseSayArs ACten c
voltage from a nearby piece of app@hy@atus cal
Al t houwgnhgayC be very small, the coupled noise me
experimental signahstadtbtbirt &8thyge dsedweecrteor. The no
is given by:

| ¥Cst Maypi se

wherbei 8'ti mes the noinsiéssf ammluietneoyies v, apd C
is the stray capacitance.
When the ned seqseuncygebecioime ¢aupgliingr gaeon .se wi |
I f the noi stehes oruefceer amsceatf requency, the noise
|l o€k rejects noi siee sa,t bauph egrti dthkrheeq ureenfcer ence fr
appears as signal
Cures for capacitive noise coupling include:
1) Removeftdhe trudginse source.
2) Design the experiment to measure voltages
frequency noise sources.
3) I nstall ciampogyciptliavcei nsghitehled experi ment and de
box.

I nductive Coupling
An AC current in a nearby piece of apparatus
magnhetic field. A changing AC eticehtegdvebirc
induces voltage. The | ar geerl etchea ofmrod g twlea c yo,r ctet
great the measur ement error.
Cures for inductively coupled noise include:
1 Remove woftfiteurinnt erfering noise source.
2Reduce the aruepa loofopt hbey puiscikng t wi sted pairs
3)Use magnetingo shreldnt magnetic field from ¢
measur ement .

Resistive Coupling or Ground Loops

>
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The

The ground | oop is an ianegfteeente B8BOUBEe VW
bet ween t he grounds. | f t he ntwide \vwalutsage
measurement errors. Ground |l oop is a physic
ground methods. These grounding methods can a

upnoi ses from the environment and generate vo
The 50 Hz magneti c faneolrdnadf ntoh es eA G opuorwceer tihsat

|l oop al ways pickup. For distributed groundin
cause the gmobuhbowurn tSiendger oymadundddoips with
i mpedance, noise current is always very high.
Cures for ground | oop problems include:

l1XConnecitouwsttol tghe same physical point.
2) Use a heavy ground bus t ocoarermadactei drhe. resi s

3) Remove sources of |l arge ground currents fr
ropsonic

Not al | noi se sourcesAcamome dehgctmroi arElcriophoni ¢
mechani cal noi se can be transformed into el ec

device or cables Wisllc helascteriibcraat i winied)e over
bandwi dt h -iof. the | ock

Solutions to minimize microphonic signal s:

1EIl i mimeacthealni wiabr ati ons near the experiment.
2) Tie down cables carrying sensitive signals
3) Use a |l ow noise cable that is designed to

rmocouple effects

When two di ssima,tttrhemeet aMisl lcobne pottemeamal di ff
The rdaggmtnhenti ali mMalf,ddHeldnade fferent eofectronic
two met@Rjpsfereatron cobhwentmeatail gn

Suppose that metal A and mendte8pbavevebyk Tio

el ectr omet i(benffiveren A and B i s:
E4 . .. A
6 6 6 — I I+
n 0

Where K i s&Bobnzmann23adf/ KL,. 3I8x k0t he temperatur
g i seltehcet hange o0f191 .CoOud@®Mboundomhahe ffor mul a,
the contact potentialthiktepahdandnthbetemparata
contact surface.

I f two di ssimadcttrhemeetlaelcst rcoomoti ve fpoplrae at the
asl owly changingTmi ¢héiveod tiod evvedsi tive to temj

>
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noi se is typicallpeattbheryemperfhteqeentythe d
experi ment generally changes sl owly. This ef
detector outputs and canclemaapruoskimemtfsor elspw
in the mHz range.

Solutions to minimize thermocouple effects:
1) Hold t he t edrepteercattsupreco romherntheconstant .
2) Use a compensation junction

18 sNe Measur ement

OE20pLovides a noise measurement function t hi
i nput signal at t he reference frequency. So
dependent ainmd arhel il foickr can measure these noi

Depending on the bfainldiwerdtsetofby-hehd&®@Qps e, etrhe
can be understood as a bandpass filter with t
frequency and a passband bandwi dth twice th
Therefore noise near the d edfterteme eo Udtrpeuwtu.e nWhye
i nput signal is a noinsempdbufcer tthen melas ulreck
at the set frequency. If the frequency i s me
power spectrum of the noise source can also b

Th®OE204Mmkasures noise by first calculating thi

theval ue over a period of ti me, whi ch means
bandwi dth near the reference frequency. And t |
digitalr ftPlBdberbattaese the noise obtained from
di fferent, so the next normalization process
RMS is divided by the square root of the equi
fil tSeBENBW) , and itnlge nrodsswel tspectr al density [

measurement SHal ue hien eduui val ent noise bandwi dt
by referring to Table 1 in Section 2.5.

RBux | n/ Out

There ar-bi f eparregchi6s i-A00C AiUlXput OE&@0.A4A&The iinnput
voltage rabh@eV foomelti Wi mum rlemsvalnudt itchre i s 0
sampl e ¥1a2x.e5.kidfgh# ADC channels can c¢clamp the i
amplify the internal di f fnecree nites.fatl thegnsad me The
ti me, tphiecyk cuan signals to measumdeE€ sligwmadmsal(dd
signals come from temperature sensdrorand pre
proportidmanhdoperdarmtgftear to computer.

Because of the internal spklC akhasnmalcs,ur &€ he
measurement r es WwWlwtheins tdhleodthp2it04& fl oating.

>
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Th®E204lso incl uhiiets -piricegehi s1 & n aAXCG | o0 watr yu tAdU X
(interface with DC output CH Output) with N1
resolution of 0.1 mV, and data refresh rate o
be providedusecomeieng .t o

The AUX I N and AUX OUT connectors are standa
into the reaOEP@ahrdetotfi ntgh-eodXC tvhael uRUXdi spl ay
performed in the [DISPLAY] s tDIAGe nw,t pwhi lval et
is perfoaem¢ CHOUTt AUXOUT] submenu.

2. 45weep Frequency and Amplitude of Signal

ThOE20ddds some newsfudmemisuemsy and amplitude

Signal generator can scan the outgpwéemmpl it uc
t hfer equtemey i nterested in and anal yElki $ he chart
functgiroenatl y increased the actual application

The basifcegwagnof)y and ampli sedéi sgamhe value o
and endampbnanteasi ng t hendvatlhueen btyb esetse$pa@a i s
mordeetails in the sections rel antiendg t o freqguen:

2. M I-Hair mo Die¢ ect i on

Har monics represent wave Peraitodmuwl tfiyncet i forne qauee
described as the Ildmeacorotmbithnaandnmahy sine
functions with the base frequency and the mul
DC component. The base frequency component i
frequencies are harmoni cs.

Now many nl aeop !l i himgaass wraem mwne base wave or one
of har moni cs Bat D npernabcstapep.d i cat necessaty i so
measure and record multipllen hoarrdreorni tte $olmué t
problOER,04tal i zehdrmoint ic detodchiaonel har moni c
components canbye® i adturtehle sam@OEZ2 0dn&n

do the work thath raenpuiifedrs4 .| ock

Measurement sehaimgei Esramal made in the [ DEMO

I n additi oharmonhhe mmeas if uen OtEi2@@d il sohadds an
arbitrary frequency demodul ation function an
demodul ation function.

>
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INTERFACES
1 Front Panel

The fronoOE

padal sbhbwd i n Fig.

0=- 18.69° |

G ot WON | P 997 000
R wow

L]

FigFr ont oPGE2e04 1

Di spl ay ThOE2044eadb. 6 inc-h€b Te&EM di spl a!
contPiospl ay riessob 4.0t 88 0cefbak&gr
brighanessavail abl en whiclih SNSBETEL
The measuremane deéesplayed at .t}
can provide single or double al
can display number, XY coordina
of the iscrusemoeoasnd modi fy ¢ onotf
measur ement

Soft Keys There are 5 soft keys on the ri
k eg9fsunctcihamagiet h the current men
keys have two main functions,
optiamd, aniotdmieghl i ght sopmeapéna
the knob ori kpyboaFdr tsalkleghuiyc
with parameters t.tat are adj acce

Spin Knob The knob is used to adjust .pveors
parameters can be adjusted by t

Keyboard TheeyvkboaodsoB8tgroups .ofT hbeut[tEONTsH
used to hinghultp ¢ heeenébtydeartsa f or ms .
area I sacbhsaetdghe parameter i st
screeAnd igl1O0prdoivfifdeer eathu$ uARROW
argpaoviadesl ection of certain h
Sensitivity range setting, frec

BNC Conne

There are 6 BNC connect-OUB, SDUNADH Hf t-RE

B, A.

[:>ﬂWE
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SINE OUT The signal generator can provigc
to mBmsVY The output i an.p € d aunscien gi st
reference signal, the signal ge
signal through PLL.

TTL OUT The TTL OUT output interface pr
square wave signal wi t h gan dute
frequency as SINE OUT.

ADD I N The ADD I N function-1a¥y ao i+dAdpPu
i nputthiast i nterface can be set t

signal

REF I N The reference input can be a si
is a sine wave, theqAGpubupmeed
frequencies (<1Hz), i tr eifse rneenccees

SI GNAL | There are two signaelndiendp uAt anmodd
A-B. The input A can be current
i nput 1 mpedance ®&f0gAh aipldd®B ar e

3.2 Rear Panel

The reaofOpaa6egd showfl. liniRcgudes a cooling fan, |
power switch, USB2220femahectonnefBor, Ethernet
Il O connector, and extended function connector.
interf aees AMUXlI U N, AUX OUT, CLK I N, CLK OUT, SYN
MONI TOR.

h
23

i - UAN. |
)
A0SV S0 W TR |

RAONTON Gt ~ st [une mares)
3

I *9, 00 09[0 0| eBe = l
9.9

T~ [sov.tvae| 7 3a = |

Warning !
® TO MO (UICTIC SMOCK TME POWLR COMD [120v. 360 ac| T 0 54 | 100va aax
CTTV GROUNOING. CONDUCTOR MUST B 5232

ONGITAL 1O
0 10 GROUD NO LSRN SERVICEASLE —_— =
PANTS. NSOL 0O NOT REMOVE COVIRS. v P
108 USE WY QUALIHD PERSONNIL ONCY. \ 9,‘.’"‘
VoM
INSTRUMENTS

FiggRear Rd&ERXI041

Powe&€ronnecPower connector is used to pro
power connect-iom fwidehRObMj VB0 H
And it can filter high frequenc
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USRBR. O ThOE208 ¢k amplifier cbh@nt lkerad
USB.iOnt er f ace PLo ctamatc oE Z0d & d hr
dat a.

RS232 The RS232 interf-pca-2BR o esntad red a
all owBEZ2M#k@ communi cate with ot

Et hernet Et hernet interf acd aicpddmuni @@&Q Mhb

f ast communication with PC.

AUX | N Four auxi-ADQpiyn AUXi th N10 V inp
resolution of 0.1 mV

AUX OUT Four auxi-DiCaocwtutAUX wi t b utNiwdtn ye
mini mum resolution of 0.1 mV

CLK I N CLK I'N is the exter nmahi cchl occakn io
10MHz, 3.3V |l evel c¢clock signal
external instrument s.
Note that if the external clock

perfor moE26.4df

CLK OUuUT CLK OUT provides a iloMeélef zdeo®cWw
l evel of 3. 3V.

SYNC I'N & Th&YNC alndYNC QAQWnTt er faces are u
ouT bet ween @u2@#A.pl e

MONI TOR MONI TOR provides an out put s

amplification and filteringhe iA
Since analog amplification al s
out put is not suitable for obse
of the original signal

3.3 Main Display

The main display is divided Fwnotidormpalbrdarss, i Mad iutd
bars and Menu bars.

3.3.1 Status Bar

As i s sho@and nEjiFgt.dilel st at ushbacsriaedi cgyessgteilngs of
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othe result obUsmeasuswimemht. o dissupblmedyDui S P.L A¥]

Stabass can show the following parameters:
Speci fications at the Status bars:
<Sens> The value of sensitivity
<Gai n> The value of input gain.
<R/ & Input i mpedance.
<Cpl > The coupl e mode.
<Src> The input mode.
<TC> The value of time constant.
<S|l ope: The val ue odfbk I foiplet. er
<Sy rec Theetting of synchronous f il
<Gr red A, cBnnedtdsyr sundi ng met hod
<AUX N1 Thenput ampUMtNilchae er f ace
<AUX N2 The input a&UWdpPIIR tiundtee roffac e .
<AUX N3 The input a&UWdpPIBI tiundtee roffac e.
<AUX N+4 The input a&uWdpPIIK tiundtee roffac e.

Source
(Sons: 100wV [cminixz T 500]Go1:A [Sreid
IC:250mS | Slope: 24dB/oct | Sync: OFF | Grnd: Ground A 1.5

R= +50.01mV "';Tﬁmfm

Grounding

Float |Ground

Coupling
AC DC \

Fi ®Main Interface: Status Bar 1

Source
Sens:100nV[Gain:x2__[Rw:_500[Cpl:AC [Sreia |
1C:250ms [Slope: 24dB/oct [Sync: OFF [Grnd:Ground J|| A | A-B

R= +50.01mV “’""““fm

FidMain Interface: Status Bar
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+100mV
Float |Ground

-0.33" ==

+180°
Overload: NONE NONE |Freq: 10. 000MHz

Fi ®Main Interface: Data Bar

Users canwhd lcadad ssemal meoynsgX > <Y<, dpPnRY,DI SPLAY] submen
as is sholvowadtidipgsalal so optnwmaer, ochixaht asbar cha
coordinate graph andMpolkedetai isnatbboeng{ ®plEPLAY]
submenu.

3.3.3 Momg tB®ar

Source
Sens: 100wV [Gain:<2_[Rn: 500 [CoI:AC [Sreih )
TC:250nS | Slope: 24db/oct [Sync: OFF |Grnd:Ground ||| A | A-B

R= +50.01mV "”’“mfm

External |PLL: LOCKED

Fi gMaAin I nterface: Moni toring Bar

Theonitoriimg olmart he bett eassnoifs tshheowdn i n F
<Overload To indicate an input overload o
| f herneo iosv eirgdlhomwlQverl|l oad: NONE
fan iopetlidddwOverl oad: I NPUT N
Ifan ampl iofviec ditdihasw Over | oad: NON
| fhere are both an i nput ove,ril
shoeswOverl oad: | NRWT sGrceadisoec,e t h

soon ossipl e t o-vprl dvagret doavearg ¢ r w
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<Freqg> Di splay the frequency of input
<Ref. SouThe mode of the reference signe
<PLL> The status of PLL.

| f Plhlek oedki, s heswPLL: HDP®CK

Ifhernead eseroetnhdie L i s not | ocked

itgheswPLUN OCKED>.
lfnternal refierlennseyessw PLNONE.

3.3.4 Function Bar

Sens:lOOmVRm: 500[Cpl: AC Sre:h | APRSTLIVARY
TC:500mS |Slope: 12dB/oct |Sync: OFF |Grnd: Ground 100 mV

R= +57. 00mV|T3

I|~Time Constant
+100mV
500 mS J

30 36 42 48!

3 +180° | Syne Filter
Freq: 1. 000kHz OFF | ON
PLL: WoNE

- o L
g= -0. 09 Fg“@’ L

FigMain Interface: Function Bar

As i s shodumseéms Fecgnlchfooset idobhfher eddicbobpenabed
by soft keys which are make di ff er ebnatswscgnse i
to control the system.
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4, MENU

The MEbUDasdfstten parts: [ | NPUT/ FGALITNE/RTSG],, [[REIFS RPLHA
[ SAVE/ LOAD], [ CHANNEL OUTPUTUTI]I[, S AMPLSEIEM][ ALY QWU
Eachhut hase an indepewvdeponndi.ng submenu

4.1 [I NPUT/ FILTERS]

When press the [ | NPUWTwWiFdrLtTeErR Bt) hibswt hga 8 sh mehrouv,n i n
Fi &.Tlher e 4&uaction settings i n <tShius lsmppbemkanmnuc,e i nc
<Groundinddoupling>

Source
Sens: 1008 [Gain:x2_[Rw: 500 [Cpl:AC [Srorh )
TC: 2505 |Slope: 24dB/oct |Syno: OFF [Grnd:Ground || A | A-B

R= +50. 01mV | e

| Grounding

Float G;gggg

Coupling

AC | DC i
Freq: 10. 000MHz
Ref. Source: _External

Fi g1l [I NRUTT/ERSuUubmenu
4. 1.1 < SSDatrtcienhgp utheSi gnal Mo d e

<A> Singelneded voltage input mode.

< AB > Di fferential voltage input mode.
Note thathowboeheA> awdeAB>, the amplitude of
|l ess than 1 Vr ms.

4. 1] lmpedeanSceat t i nign ptute | mpedance.

<5 0xg Thepiut I mpedaéabfge set to
<10 qM Thepiut i mpedadfile set to

4. 1.Goundihegtti ng the Ground Mode

<Fl oat > TRconnect or agtei elsdbl ated fr omiBGghe
<Ground> Theonnect osr asrhei eilsdol at ed f r obmO gahre

chassis goonoadted to the earth di
Genelrahoose <Grothd>cwheent of the .idgugsriegv
drchtused byCHd osd i nlgl. 0@ ote > @lwdirsqhe potenti al di
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siggeabuanndd h a sgsri sunda asntdc o ngennte.ctThins fclaau rlraem
protect the system circuit.

Not e t hameavwshuen ng weak signals (<1m¥Gr, oundbde
provided that the signal ground &a&ndrtoluendi =
4.1 Cohuplidgtting the Coupling I nput Mode

<AC> AC coupling input mo de . I n this
signal wi || beseghmbegaenrdy 1 §10H4E:
<AC> s hocuhlods eb e

<DC> DCcouplinpgt. DC coupling does not
recommended to use <DC> coupling
Hz . However, it is Iimportant to p
bias amount of the input signal

42 REF/ PHASE]

Press [ RBER/ PHAd enter iTthe rssfudammoetniuon settings
i ncl udRenfg. p,h<aRef> spaReke>sI<kepd > f r ¢ aunaknSwese pVh e n
choose &iRfeffersepnutt bere whntl sbhbmdnitsiem e,isgiFalagm dl
Fi @. 1

Ref. Phase
Sons: 100mV Gainix2 _[R: 500]Cpl:AC [SreiA )
TC: 250mS | Slope: 24dB/oct | Sync: OFF |Grnd: Ground )| | +0. 00 | des.

Ref. Source

External

Ref. Slope
TTL Sine

Overload: NONE NONE |Freq: 10. 000MHz
Ref. Source: External |PLL: CKED

Fi [ REF/ PHASE] <Eubwmemnmnal >.
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Sens:100mV saf. Phése
TC:250mS [Slope: 24d8/oct +0.00

Ref. Source

‘Internal

Overload: NONE NONE |Freq:1l.000kHz
Ref. Source: Internal PLL: NONE

(Sons: 100w [Gain:x2_[Roc_500[Go1:AC [Srera (17 0%
(70:250 [Slope: 24a8/cct [Syne: oFF [Gend:Geound ) [+0.00_] des.

Ref. Source

Jgt. Sveep #

(Overlond: NoNE_WoWE | Freq: 1. 000Kz
Ref.Source: Int. Sweep |PLL: Nos

Sweep>

)R- Phase—
Slope: 24dB/oct +0. 00 deg.

> Ref. Source —

Self. Ref.

Overload: NONE NONE Freq: 10. 000MHz
Ref. Source: Self.Ref. PLL: LOCKED

Fig.19 [REF/PHASE] f SRefen u
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4. 2 Ref< phXesteti ng the Reference Phase

Users can set the phase shift between two o«
The accuracy odn ¢ htelseg ei $1sDOfA ko + 180 A.

For ph&smeamnitngf ul only when there is a r eef
phase is the pahfaseer odfocRkER IbN a high precisi
this reference phase.

4. 2 Re2f< soSueatctei Reftemenaecs8

<ExternaThe external rOEf2OmMdémnde beiogmalsiet o t
signal o-f Nt BBICRAER g wt s hownRe fn. sHiogp €

set .

<l nternaThe internal reference signali $rlom
i nternal oscill ator. leTshsee [AREFR sl Nsh
<Ref.frequency> can be set.

<l nternaThe internal reference signal swee

Sweep> conduoternal sweep according to t

shown i8h< $Fwege.pl> can be set.
<Sel f. Re Setkeference modeOERAOGWiHLhIi susetthags
channelB)( Al s as the reference si
REA N interface is invalid. The int
I't should be noted that when tbe |
sighabise rati o ilsoclkoewd Itchoep pnhaays eb
<Self.Ref.> mode is not recommende

4. 2 Rf< =sBepeking the External Signal Mo d e

When <Extseraohbsen in, <Rkifs s®tsrsicegChcoams ea ctchee
signal type accctouradi negk tteor ntane r ef erence signa
<TTL > ChooBEelwhen the external reference
<Sine> ChooSiewdhhen the external reference

| f etxhteer mfaér enc el Tslioggn aclh eilo3ste Pay at t, e retvieamn itft
is a sqguare wave, it may still obtdaies amwt ur
threshol dofbendiTL.iT®hmgi, cit i s besSehewmi dlritggec
choolsTeL si grsdlghiafé quuleency i s very |l ow (<1Hz).

I f the input reference signal is sine wave,
do precision truing for the gRIEEFh clyN ainndp upth aasne

Ot herwise, the system has no requirement on
is. It is kind to use common 50% duty cycl e
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4. 2 Ref<s frepeeéencynwg the Internal Reference F

This setting is available when <Ref.source>
from 1 6nHHEM t odef ault 1 kHz. The frequency set
a minimum frequency resolutiomnmd afndli vmHizu,a la nyc
arrow keys in the [ ARROW] area when <Ref.fre
100PHto 1100Hz, first select the <Ref.freque
di git by f{J s iamedb ufthteo s , then change the numb
usi ngR]t h&®R)d Buttons, and then preds rtmhe heErm
shown in Figure 20.

~ Ref. Phase
[40.00 | des.

Overload: NONE NONE |Freq:l.000kHz
Ref. Source: Internal PLL: NONE

Fig. 20 Adjust frequency with

4. 2 .S5veeBSet t i nigettrheel Ref er 8weepSignal

When < I nternal Sweep > tihki £ hoestetni ng@ cRefacac
buttaoceagsectohnesaurbynenu. I n the submenu, users
Set> and <Sweep RukRi>d. 2s i s shown in

Sweep Type
Start Freq: 1. 000kHz Step Size: 1. 000kHz v ?Aﬁyp
Stop Freq: 5. 000kHz Step Time: 1000 mS {Lineg;l Log

Single Loop

Return

Return Enter
(Ref.Source: Int_Sweep [PL: ¥oE_____]
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Fi d<3weep> Secondary Submenu

<Sweep T Setting frequency sweep type.
<Linearlinear sweep type
<Log> | ogarithm sweep type

I n the <Linear > mode, bky didreghep ftryemeat direc yd a tet
frequency. I n the <Lotghkmeemocdeent atghee osft efpr etqgyupe

For exampl e, in the <Log> sweep mode, t he

frequency is 1 kHz and&Htizhe Thet @fr foecfeasys gaodenef|

1000. 000 Hz
1100. 000 Hz
1210. 000 Hz
1331. 000 Hz
1464. 000 Hz
1610.510 Hz
1771.561 Hz
1948. 717 Hz
2000. 000 Hz

<Sweep SSetting frequencyg sweep parameter

<Start>the start frequency of sweep

<Stop> the cutoff swweegpuency of

<Step> in the <Linear> mode, the <Step>
the <St émrer agretf oequency.

<Time> The step time interval of sweep.

Seti hge start frequency, cuteonfd tfimmeeaywa@mclye)
soft. k@€gs range of start frequemidy 6t@DoHM .c utS
frequency is 1.,09t0kfiHz fime ged rmamidtitsh €5 . ndi 0n0i kniHuz
the frequenicry deaf dulmHznd che ,t hteh e<Lmigrri mum r e

0.001% of t.hel f rtelgpau exnlciynear > mode, the mini

I n the <Titme> mhodaenum/ maxi mum resolasia@aDpABO6M

<Sweep FSetting Bwegqpreinmgde
<Stop> Stop sweep
<SingleSingle sweep
<Loop> Loop sweep

When start fromOE3Ddéken> inweam,al frequenc)

setsaofnguser s. Af tgrunmplsattina ctkhteo pst agaut omat i c
When start fromOELOdbdxswnswvaap, | oop sweep
stlato <Stop> manually.
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4.3 [ GAI N/ TC]

Press [ GAI NAHhE@n kkwtttean e i sulme®ul hieneFiage2 5
settings in the <Sehmeé i yddzy=3kST d me g Co, Kkt & ntex

andSyn Fbl ter

Sens:lOOmVRm: 500 |Cpl:AC |Sreih
TC:500m$ |Slope: 12dB/oct

+57. 00mV

~Sensitivity
100 mV

Input Range—

=

Filter dB/oct
6 [12] 18 24
30 36 42 48

Sync Filter

oF | ox

Ref. Source: Internal PLL: NONE

Fi @] BAI N/ TC] Submenu

4. 3SensitiSeitttyng the Full Scale Sensitivity

Choosmpproprsaeakefsehsitivity according to

t he wahlrwaulgen soft keyBheodt | sgpicallenglensitivity
Table 2. Full Scale Sensitiuvi
1 nV/f /4 200 nVv/ 50VEpPA 10mV/ nA
2 nV/f 500 nV/ 100V/iep A 20 mvVv/
5 nV/f 1 Vel pA 200V/iep A 50 mV/
10 nV/f 2 Vel pA 500V/ep A 100 mv/
20 nV/f 5 Vel pA 1 mVv/n4 200 mV/
50 nV/f 10VEpPA 2 mV/ n/ 500 mV/
100 nvVv/f 20VEpPA 5 mV/ n/ 1 aA/
The change ofwid$ileamgiet itvhiet dy nami ¢ B esnigdkeist mwie
the osditrpumtt €H.The fulils 1sOcOami\Ve> i n defaul t.

Wh eaoh o o<sAet o
Rv al aife
not

Ra,ngteche system willt ha®hs imbha adacdand
i npulNotse gintatdht.e it i mea bcoovnes tlashdit ® SRange>
recommended

4. 3 LY Lkkziy>3Set t i nLgy Ladkig 3 S

<1 ¥
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<200 >V Maxi mum al | o2walb IneV .isnipgunta I
<50 m Maxi mum al | cS@amVMesi gpat
<D ¥V Maxi mum al |l olmamMesi gpat
<2 m Maxi mum all owabl e. i nput 2 mV sign
<400 >uV Maxi mum all owabl e .input 400 uV si
For measurements in genwirtahl ,not hoev egraliona di si ns et
a | arger magnification without overload wil|
WhenhoosAtGBGain the system wild] ma tx mmend ir e aluli

according tofthephtovagiuggraalnt ee accur.acy of

<Senstivity> and <Gain> can be combined intc
shown in Table 3.

Tabl e 3. Relationship between dynamic

L DynamicReserves(dB)
Sensitivity - - - - - . X
Gain=0.4| Gain=2| Gain=8| Gain=40| Gain=200| Gain=600] Gain=1500

1V 0 -14 -26 -40 -54 -64 -71
500 mV 6 -8 -20 -34 -48 -58 -65
200 mVv 14 0 -12 -26 -40 -50 -57
100 mV 20 6 -6 -20 -34 -44 -51
50 mV 26 12 0 -14 -28 -38 -45
20 mV 34 20 8 -6 -20 -30 -37
10 mv 40 26 14 0 -14 -24 -31
5mvV 46 32 20 6 -8 -18 -25
2mvV 54 40 28 14 0 -10 -17
1mv 60 46 34 20 6 -4 -11
500 pVv 66 52 40 26 12 2 -5
200 pv 74 60 48 34 20 10 3
100 pv 80 66 54 40 26 16 9
50 pv 86 72 60 46 32 22 15
20 pv 94 80 68 54 40 30 23
10 pv 100 86 74 60 46 36 29
5uv 106 92 80 66 52 42 35
2 uv 114 100 88 74 60 50 43
1pv 120 106 94 80 66 56 49
500 nV 126 112 100 86 72 62 55
200 nV 134 120 108 94 80 70 63
100 nVv 140 126 114 100 86 76 69
50 nV 146 132 120 106 92 82 75
20 nV 154 140 128 114 100 90 83
10 nVv 160 146 134 120 106 96 89
5nVv 166 152 140 126 112 102 95
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2nVv 174 160 148 134 120 110 103
1nVv 180 166 154 140 126 116 109

4. 3.T3 me CorsSteanti ng the Time Constants

The range of ti nBensc atndx0t6ddd | ushseaftulermough sof't
knofthda i me constant table is shown in Tabl e 4

Tab4de Ti me Gonstant

30 ns 32 us 32 ms 35 s

60 ns 65 us 65 ms 70 s

125 ng 125 wu¢g 125 mg 140 s
250 ng 250 wug 250 mg 275 s
500 ng 500 wug 500 mgy 550

1 wus 1 ms 1 s 1100 s
2 uUus 2 ms 2 s 2200 s
4 us 4 ms 4 s 4400 ¢
8 us 8 ms 8 s

16 wus 16 ms 17 s

The greater the time constant, the smaller

hi gher the measurement accuracy.

4. 3. FAdlder >BR/tddtnRyp | { IFleddfe doéwRalsdi |t er

<6dB/oct>Fifogtder | ow padmsas rfoilllt eorf f sl ope i
<l1l2dB/ oct Secomrdder | ow paamsd tfhd treal | of f sl
<18dB/oct Thi-ordder | ow paansd tfhd trex@ | dBfdctsl o
<24dB/ oct Fouptrider | ow paansd tfhd treol | of f sl
<30dB/ oct Fi forlder | ow paansd tfhd treol | of f sl o
<36dB/ oct Si xotrhder | ow, paansd tfhd tresx6é |dBfdctsl o
<42dB/ oct Seve-ntbder | ow paansd tfhd treal | of f sl
<48dB/oct Ei gforlder | ow paansd tfhd treal | of f sl

At the same measuwme man tefrsalcoapeha o, duce t he ti
af astespomntsee.speci fic ti mer ocloln sarfafrsttssl megnedt hfoisle

to the actual situation. A judgment guidel:@
results is satisfied, rohke odénmeostopeecdnt® bde
this time to avoid long waiting times. of ¢

i ncrease the timeotbnsdmlmrsd mrpidatfdally.er
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4. 3.S% nchronetsti ng tdftheSymdhirsonous Filter

<OFF> Turihfme synchronous filter.

<O N> Tur nt loem synchr b&uwsuesf uli latera | ow r ¢
200 MWhepnhhe input signal frequency
cain get stablereedsoahdg sttoiomeaAtt htahi
synchronbesés.pbel eefect g23.shown in

Synchronous filters can effectively remov

har monircesduci ng the pagusi femeérr sfor | ow

Note thaktndHrdrmeus filter i sbede8n,dBdfichdree

wo K

— S & T & A I T |
|| || |I II || || |I II || || |I II ||
i |1 |1 |1
0.1 L I| |I II| I| I| |I III I| I| |I III I| || |I || ¥
oos HIESRIERIIS NN (SN IR R
il by by by

0_
oSynchronous 1000

Fig.23 The effect of open synch

4. 4E N OP

Demodulator
(Sens: 100mv[Gain:x2  [Rn: 500

Slope: 24dB/oct | Sync: OFF |Grnd: Ground D2 D3

X = +50.01lnv Y= -0.32mv

Demod. Type
R = +50.01lmVv = =0.36 * ,
| Harm |
XD1 = +50.01mV = -0.32nmV

Harmonic Set
XD2 = +50.01mV YD2 = -0.32mV ’—"*—
| S SN

RD1 = +50.01lmV = -0.36 °

RD2 = +50.01lnV D2 = -0.36 ° a

XD3 = +50.01lmV 3 = -0.32mV
RD3 = +50.01lnV = =0.36 °

AUX1 = +0. 0006 V UX2 = +0. 0000 V
AUX3 = +0. 0028 V UX4 = +0. 0019 V

Overload: NONE NONE eq: 10. 000MHz

Ref. Source: External |[PLL: LOCKED

Fig. EMOPDSubmenu
PresBMObut aod enter the submenu as is shown in Fi
5functi on Deemotdudtgaleomod.>Typlar moni, & FSegurenayndSet >
<Equati@mESetcamobeneandy the soft keys beside the
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OE2044hs 3
reference

4 . 2< Demod. Type

<Har m>

<Ar b_Preq

<Equation

lors kA mp

4. 4 DemodwiaSet ttimegghoi cRemddul at or

additi onal demodul

frequency. The functi
demodul ator separately via

Set the current

Set the current

Set t he current

<Demodul

>Mo beefDé moguit dteor

ator s

on

D1, D2

of each

demodul at or
Thenteofatédiiss moldewh 4 i

n Fig

demodul at or
Thenteofaté@iiss moldaewds .i

n Fig

demodul at or

ator >.

t

t

(0]

(0]

t

demodul at.iThre nmedd at diiss moldew?6 .i

~

X = +50.08nv Y= -0.03m

R = +50.08mv 8= -0.03°

YD1 = +0.65mV

XDl = +50.07mv

1= 076 "
S S PR N UL e e e e e
W= 00wy W= 00w |5 o00 wia |

2= 0.0 °

XD3 = +50. 08mV YD3 = -0.03mv

RD3 = +50. 08mV 6D3 = -0.03 °

AUX1 = +0. 0013 V AUX2 = +0. 0006 V
AUX3 = +0. 0016 V AUX4 = +0. 0028 V

R e G L S e S )
(Gvorlond: noE_HowE | Preq: 1000 000
Ref Sourcer_Bxternat

Fg25Thent eokdecd _Freq>

(Sons: 100wV [Gainixz [fm: 508]Go1:A [sreih )
[7c:250ns [Slopo: 24a8/oot [Sync: 7 [ Grnd: round

X=_+50.06ay
R = +50.08mV 8= =0..03*
- e S

XD1 = -0.01lmV YD1 = -0.02nV
RD1 = +0. 02mV oD1 = -123.48 °

XD2 = +50. 08mV YD2

(102 = +s0.06y___| 2

—
XD3 = +50.08mV

RD3 = +50. 08mV

AUX1 = +0. 0006 V

A0 = <0.0016

AUX2 = +0. 0003 V ¥

Demodulator

D1| D2 D3

Demod. Type

Equation

Fi #The inteEduaxctei mdde

mo d e

SINE
SC/IENTIFIC

INSTRUMENTS

al
d

(0]
n



OE20BIP Llow kAmp

<Har moni c Set >r dRetatoimog@etmloe ul ati on

This item can be set when <Demod. Type> i s s¢
to 32767. The harmonic order to be measured
di splay is 1, which means thetdlk) iosddet éda
<Harmonic Set> harmonic ordkbOMEEti whei s FEHi
reference signal frequency. Onceatthemat imé 4 |
har monic order dowdivardnunsilsat hef iceod. Al s
automatically changes to 1.

For example, if the input signal is a squ

peakpeak evalsu A. When the <Harmonic Set> val.
expect to get R values of O0.45A, 0, 0. 15A,
times of the coefficient sequencesiognalh.e Fol

Not e: Si mul t aneoudendoidsupllaatyor o fmemslutrie ment s
selected from the <Display Mode> option in t

submenu.

<Frequeredy >: SeRetfienrge ntchee Fr egnoadrn@natof D

This item can be set when <Demod. Type> is s
rul d. @fRlef . frequency>. When <Arb_Freq> is st
demodul ates the signal witdéd thaquéeémeyuency
This mode is especially wuseful when the inp
the user needs to extract it separately.

<Equatdeotn >: Fertmuilngg Combi nati on
This item can be set whehlhqwdteimord>.TyPplee fi ar mu

%WNOAOET 1&p " &c¢

A and B are integers, whB@H6Fanhobe32&67inFtlh
settings with the same rules as <Ref.frequej]

I f the result of EQO&EZIi ot heal ¢ llea tdieano diud at
reference frequency for the phase sensitive
AM and FM demodul ati on.

4. B BPAY

Pre®s SPLAYuUutton and enter the 2sfubmenu as is shown
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Display Mode
Dual | Full

Overlosd: WOUE_Note
Ref. Source: External |PLL:

Fizng7Dl SPLAYubmenu
The [ DI SPLAY] submenu mainly includes <Monitor>, <

Wi ndow> and <Ful I Wi ndow>, which can be selected ¢
to the submenu.

4. 5 Mond i ®BettinDg ptltadpt at us Bar

<Settd ngs In the status bar at the top left of t
set parameters and status such as <Sen

<AUX N> The -temk i nput amplitude of the four E
AUX N is displayed in the status bar a
The interface is shown in Figure 28.

Monitor
AUX-INI = +0.0009 V | AUX-IN2 = +0. 0006 V :
AUX-IN3 = +0.0019 V| AUX-IN4 = +0.0013 V Settings
4 : : AUX-IN

Display Mode
(Dual | Full

Fig. 281 HAUKnterface
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4 . 2<Di spl ay>8edeing thedd@icfplynami ¢ Ar ea
The <Display Mode> option is mainly used to set th
two types.
<Dual > The top and bottom columns are displ ay
This mode ig28Bhown in Fi
<Fud | A mode in which all measurement data a
This mode ig2%hown in Fi
Monitor
Display Mode
Dual [F;ll]l
Full Window
List \
Fig.28 <Full > Display mode
4. 5<Top Wi &AdBavt>t om WiSred a w>nCgo |tuhién n d Diws p Calyt ent
When <Display Mode> is isenstoarDhal sset tthe stehe@ fopltl
< X> The X value of fundamental wave o
<Y> The Y value of fundamental wave o
<R> The R value of fundamental wave o
<[> Thdval ue of fwanvdea noefnttahle i nput si ¢
<XNoi se>TheX-Noisva&l ue of fundamental wave o
< X1 > The X vadeeodiuih@atmonic of the inp
< VD1 > The Y vaddeemodihatmoni c of the inp
<1 > The R ofégldleemoduhatmoni c of the inp
<dD > Thdval uedeimoduhatmoni ¢ of the inp
<02 > The X vatdeenodfuhZatmoeni c of the inp
<2 > The Y vdatdeenoafuhZt moni ¢ osfi grhael .i np
<m2 > The R vdfdeenoadfuhZztmoni ¢ of the inp
<dD2> Thdval ueddefmoduthatmaoni c of the inp
< X B> The X v3tdeeodful ator harmonic of t
<Y B The Y v3Wdeeodful ator harmonic of t
<R B> The R vifdeenodful ator harmonic of t
<dD3> Thdval u¥defmodul ator harmonic of t
The upper and | ower display wi nddiwsplady.owrl hfel edxe fba ue

di spl ay <<dRea | auneds .
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4. 61 NE/JOUT

PresSs NE/JOUBTut t on and enter the Bubmenu as is shown

= Add Mode
Start Volt: 1. 000 Vrms |Step Size: 10.000 %
Stop Volt:1.000 Vrms |Step Time: 1000 mS OFF ON

Output Mode
OFF | Fixed

(Gverload: NONE_WONE [ Preq: 10,0008z
Rof.Source: _External

Fi @[S3 NE/]JOUSubmenu
This submen&f uinncctliuodne sset ti ngs: <Add Mode>, <OQOut put
Set > and <Run>.

OE20dan output sine wave signals with amplitude f |
OQut" BNC connector on the front panelh tahned stuhbrneeen ud:
<Fixed> fixed amplitude output, <Linear> |linear sw

di fferent modes.

When using <External > external referenceloebBede Ou
to the externah ueifmrgenateptemwmal > internal referen
OE20'4sl own oscillator. At the same time, the BNC h
output a TTL signal with the same frequency as <Si

4 . 6 .Ald d< Mo dBetting the ADD IN Interface

<OFF UnabAIDD I N interface function.

<O N> EnalAlID&® I N i nterface function.
This function can be enabled when the refer.
superi mposing the Sineout si gnaloand stehe i AD
wave and the ADD I N interface inputs a 1V D
wi || become a 1V DC biased sine wave with a
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4. 6 Cutput >MDdedtettheCQut put Mode

<OFF> Turn off Siintelbiusg madeu$Si,neout. cc
<Fi xed> Fixed AC amplit.ude output mode
<Linear > Linsweept put. mode

<Log?> Logweeopt put. mode

At ti mes, it is recommended to turn ifgnalhe
measurements (e.g. resistance ther mal noh srer

interference within the system.

When <Fixed> mode is selected, Sineout outp!
When <Linear> mothe is$s epeltgpeeds | inear accu
accumul ated with the set step amplitude. I n
i ncrement of the amplitude.

For example, in <Log> sweep mode, t helO0sOane\erpr
the cutoff frequency is 200mVrms, and the s\

100. 000mMMri@s 000 M\IR2ris 00O MVEI3n3. 100mMVIMm&. 410mVr
f 161. 051mViIms. 156mViIIng. 872mV2om&. 000 mVr ms

<Vol tageSet tAmpgl itthued eOuwtf p Bt ne
Sine signal amplitude setting in fixed AC a|
knob, ranDP®rmsVmrms, minilwMvr mse.sol uti on

- Add Mode
Start Volt: 1. 000 Vrms |Step Size: 10. 000 % &
Stop Volt:1.000 Vrms |Step Time: 1000 mS OFF ] ON

Output Mode —
OFF AE}xed
Linear Log
s |

Voltage
0. 100 Vrm

Fig. 31 <Voltage> Menu

<Sweep >SetSet tRanrga medud8we eAomp | i t ude

This mehbe c&n when <Outoput Mode> is set t o
interface i.82shown in Fig
<St ert Start amplitude of sweep
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SCIENTIFIC
INSTRUMENTS



OE20maP Lo kAmp

<St op Sopmplitude. of sweep

<St ep When <Linear> is the step ampl i~
when <Logp>ericsentthaeg e .

<Ti me Step time interval of sweep

The start amplitude, cutoff amplitude, step

keypad wit Ahe odmp lkietysde range is from 1 uVr.
amplitlud@O00 sVr mss,t agpptloipt>ude i s 1.000 Vr ms,

minimum 1 uVrms; the resolution of <Stepti ol
mi ni mum 1 for ’'<&Tineraes>o.l wtViromsl i gmamk inmlu@h®m 0D 0

= Add Mode
Start Volt: 1. 000 Vrms |Step Size: 1. 000 Vrms
Stop Volt:1.000 Vrms |Step Time: 1000 mS OFF ON

R=  +50. 02mV/[ o T

Linear

Stop
Step Time

Overload: NONE NONE |Freq: 10. 000MHz
Ref. Source: External |(PLL: LOCKED

Fi @<Swe e p>NMNeentu
<Of f set > tseitst isnegt: t hTrioeu gahd jkiesytbaealr@d%+ a b @ @ %i s Tt
step is O.OD% armsddefault
<Expand> Igetitsi nsgeit t hThegadkeybalre.r aingef as
the seatdafaegExpansd heawsd culoavtdtdnV, r ¢ el tout put
affected.
The settings of <Offset> and <Expand> will

<Rumr: Set tOmegr athieon Mo dlempolfi tSundeee p

<St op St opweamp!l i.t ude
<Single Singweampmpl i.t ude
<L o o>p Loospweamp!|l i.t ude
When <Single> singOE2G@gwé&rfporms strmaeteweep of
the user's setting, and then the status aut

compl eti on.

When <Loop> cycl i cOEveiebpe piss cgtcdritce ds,weepi ng
desigrnlun he user manually changes the statu
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4. AUTO BET

The [AUTO SET] sBbdmeomat nclOEROB4ilAgss hadd. i n

Auto Range
Sens: 100V Ro:_50Q ¢
1C: 250mS |Slope: 24dB/oct Trigger

R= +50. 02mV| %

[ ... S [ Ko Phase
Trigger

Overload: NONE NONE |Freq: 10. 000MHz
Ref. Source: External |PLL: LOCKED

Fi [AAUTO BEBubmenu

4. 7. Auto RaAgeomalt $gt t Menags ur e Reemg e
When the <Auto Range> button is pressed, t h
setting according to the amplitude of the si

the maxi mum dynanduwr rrerste rsvieg mdadl .t he

4. 7. AUt GAun omaltbgtti ngsalimput

When the <Auto Gain> button is pressed, the
according to the signal amplitude, t RK&apmi>naga
ovkeoiadg t he i nsThreumwmdnt oi tGaelOE20Magui oasoé ce
time (generally | ess than 5 seconds)if fiHhetd
value fluctuates gmetaanty,i 9srgi éatbde thae ts,
be successful. I n this case, please switch

4. 7 At PhAseomaltbgtting Phase Adjust ment
When the <Auto Phase>0Ob2a064#ibinl iasdjpuets stelde @ tha

signal so that the measured input signal p h
time (usually |l ess than 5 selcwendfsl)yc tamnadt eisf
Phase> setting may not be successful. I n th
set <Phase> value manually.
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4. BHPUT/ AUXOUT

Accessed by selecting the [CHANNEL OUTPpWTne Is,u barse nu
shown 34. Fig

CH1 CH2
CH3 CH4

Source

AUXOUT

Voltage
+1.000 V ‘

Overload: NONE NONE |Freq: 10. 000MHz
Ref. Source: External (PLL: LOCKED

Fi gg[CHOUT/ AUKOBUT bmenu
The [CHOUT/ AUXOUT] s udBnNeCn uc hcaonmterl sl so ft PMdJXOUT / CHOI
panel, which can outpdvalhungsyatue, Rha¥X,t Neaunder
the output bias and amplification via <Offset &Exp
al so set eied>t optsoOm.

The output signal is calculated as foll ows

1. Whemhseel ect e d<Rs¥i g¥be<IYPI<RDI xXDiIxYDIxRD2>
<XD2xYD2xRD3xXDBxYDBxXNoi se>:
~ -~ ~3ECDAI AAGAA ., . .
/ OObOG — I EEOBGD AIpAT6
3AT O
2. When the selextdttdddibgd2b<iDs >:
~ ~ ~3ECDAI AAOGAA
/ OObO©o TIW
pyrtmd
3.l n addition to the above two cases, the foll
a) AUXOUT EOQut put accor dseng vtod ttahgee wsadru e .
b) ADCOAD®E EQut put is equal to 4Nne i nput wvol't

c) Freq E
Each stepfrodqguency 5% sVOli¥wdrd eadx a mp loe :
1000Hz = 5 V
1200Hz = 6 V
1600Hz = 8 V
1800Hz = 9 V
1990Hz = 9.95 V

2000HzFNe&%t\step
Step is defined as:
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4 .

Sel
sou

4 . BZSourx:e SettOwmtgputheSour ce

8 .

é
6
1
2
5
1

4
8
é
1<

CH

t he
sepa

ect
rce

<AUXOUT=>The

OQut put

2.
25

5 1R Hz
iR5Hz
50 10D Bz
00 THD 0Hz
k HZk Hz
k H&k H z
kHz&k Hz

>

channel
rately.

Setti

ng t

he

configuration

of

channel seut pbeavel

Channel s

LLlomc KA mp |
CH channel
of CH1 t

(0]

> 33 33333 03 3 O 5 5 S5 o
Q.Q.Q.Q.Q.Q.Q.Q.Q.Q.Q.Q.Q.Q.Q.Q.A

n

choice
CH4 sep
A

Each CH channel has a separate
< X> Thehannelsanuwtl pwyt | evel correspo
<Y> The <c¢hannsalnad wtgp Utevel coral eepo
<R> The <c¢hannsalnad wtgp Utevel Rorrarl eixep 0
<[> The c¢hannsalnad wtgp Utev el deat eaepo
<XD1> The c¢hannsalnad wtgp Utevel X Drr ael supeo.
<YD1> Thehannelsanwtl pwyt | evel ¢Y Drr ael supeo.
<RD1> The c¢hannsalnad wtgp Utevel RDrir ael supeo.
<dD > The c¢hannsalnad wtgp Utevel adbwvaé sgo
<XD2> The c¢hannsalnad wtgp Utevel XDr2rr ael supeo.
<YD2> The c¢hannsalnad wtgp Utevel Y Dr2rr ael supeo.
<RD2> The <c¢hannsalnad wtgp Utevel RDrar ael supeo.
<dD2> The c¢hannsalnad wtgp Utevel aD 2vrad supeo.
<XD3> The c¢hannsalnad wtgp Utevel X Dr3r ael supeo.
<YD3> The c¢hannsalnad wtgp Utevel Y Dr3r ael supeo.
<RD3> The c¢hannsalnad wtgp Utevel RDr3r ael supeo.
<dD3> The c¢hannsalnad wtgp Utevel aD Bvrad supeo.
<XNoi se>The <channsalnadwtgpudtevel XeNrori ssp o e d
<Y-Noise> The c¢channsalnad wtgpUtevel cYdNori s®pard
<Freqg> The c¢hannsalnad wtgp dtevel d&a rergelswpen.n d
<ADC1> The c¢hannsalnad wtgp Utevel AdJrMr Neilsnpt oenr df i
<ADC2> The c¢hannsalnad wtgp Utevel AdJrMr Niznpt oenr df i
<ADC3> The c¢hannsalnad wtgp Utevel AdJrMr Nisnpt oenr df i
<ADC4> The c¢hannsalnad wtgp U te vnedli naydJrlrdeidsnpt oe r f
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4.8.3< Offset&Expand >: Setting the Offset and Exg

Whea source other itsltedekctdAUBEDBDURS < X>, <Y>, <R>, et c

of <Offset>, <Expand> and <Speed> wki3}5.appear, and

~CH Output
Sens:100nV[Gain:x2  [Ri: 50Q[Cpl:AC [Src:A mlﬁp o
TC:250mS |Slope: 24dB/oct |Sync: OFF |Grnd: Ground _CH3 ' CH4

Source

Slov | Fast
Rof. Source:_External

Fi g<®bfset &Expamndace
<Of fset> Offset setting.
l nput via numeric keybd@oOltlxWYhp,uswhadld e ke gmi mismu
0.01%, default 0. 00 %.

<Expand> Zoom setting.
Il nput via numeric keybD2a56d,, daedfjauusitta bviael urea nigse 1.s Ho

setting makes the output value wil/| be maintained
NoteEeach CH channel has an independent Ibfi atsh ev ad Qufef sae
of CH1 is set to 50% and the <Expand> is set to 3,
the output of CH2, CH3 and CH4 will remain unchang
Note: The setting of <Offset> and <Expamde &iééd n

data fr ame.

4 BZKSpeed SettOutgputheSpeed

<S| ow> The data update rate for channel
<Fast > The data update rate of channel o]
Only 12 data sources <X>,<RDb3, <¢
<YD2>, <RD2>, <XD3>, <YD3> and <
setting.
Note: This setting is not valid for <AUXOUT> dat a
for <AUXOUT> data sources.
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4.9 [SYSTEM]

[ SYSTEM] submenu includes the spP&EPOwmlliinker
i nformatilmi gls&cmdesenmhe settings of commuwrei cat

Remote

Menu Enter

Freq: 10. 000MHz »
Ref. Source: External |PLL: LOCKED

Fi§ SYSTEM] Submenu

4. 9. 1lnpbBecondSabwmenu

Sel ect selcmhadary submenu to enter, the inter
sales contact, product seri al number, ver 81
Among them, the serial number shoulhde bree aro np

Info
S 100wV [cotnre [ soaGp1iAc [Srorh )
TC:250mS |Slope: 24dB/oct Infomation

0E2041 DSP Lock-In Amplifier
Designed by SINE SCIENTIFIC INSTRUMENTS
Website: www. ssi-instrument.com

E-mail : support. ssi-instrument.com

Tel : +86-020-29177461
| SINE
> SCIENTIFIC
INSTRUMENTS

: V8. 1200429

: L8102063
Return

(Overload: NONE NONE _|Freq: 10. 000MHz Return Enter
Ref. Source: External |PLL

Fiy’c!l NF-®erb menu
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4. 9.SxrexSnecondabwmenu

Window Color
Son: 100w [aimx2 ko _Soa[ToAe [srsn )" "o
TC:250mS | Slope: 24db/oct o

R= +50. 02mV| s

(Overload: NoNT_Wove_[Preq: 10 000Mz || Return Enter
Rof.Source:_External |PLL: Locks)

Fi3& Screen> SYdintettwy | e

Sens: {60:11\1 jFi!ttr: 12 g§7mt ?.\'otch: None None |  Window Color —

TC:300mS le: Normal S)‘ncI)FFqCpI: AC [sre: A

R=+

Stylel Style2

50_04 mv “Backlight ’

Level 8

+100mV

-100mV

0=+ 1.03°
e

[-180° - «180°

Return —

Overload: NONE_NONE_| Freq: 999.998Hz || Return Enter |
Ref.Source: External | PLL: LOCKED

FilzyikScreen> SQ@heeSntuw | e

Choose <Screen> to enter tmWi&ndMkdeg f ace, as
This subnmecelnwudes two function settings, <Wind
<Window Color> Setting the.window col or

<Yel Pow The window mai n, casl oirs isshoyven lionw Fi

<Gr e®n The window main cacsl ors isshogwneem Fi

<BackligtSetting the brightness of backligl
With the knob adjustment, the ©br
<Levell> to <Level 8>, correspondi
and the default is <Level 8>.
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4. 9 REmot8econdabwenu

ChooseRéemet esecondary subne8nu to enter Fig.

OE20MHA4a3kinds of remote communication intaempfes
interface, and Et helkniennd ionft ecodmancwen i chautti oonn liyr
same time, depending on the interface sel ec:

~  Remote Mode—
RS232 | USB2.0
Enthernet

e
Baud Rate—

921600bd

rParitv Ch

Fi ®<Rlemo>t eSubpmxeRniSu2 32> Opti on

<Remote MB8dEbecting the Remote I nterface
<RS232> RS232 serial communication interf.
The configuration i/A0erface is shi
<USB2.0> USB2.0spegtd communication interf a
The configuration iAAfterface is shi
<EthernetlO0O00Mbps Ethernet interface.
The configurationRiiMgRer face i s shi

When one of the remote commu@EzZ®dad o nonlinyt ecrofm
that interface and the configuration menu f.

The f swtpeprl y-kealeCr emote control software is
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