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3NFEL UNFNNMS UNC-U UUQL-EUXUMNQPR-26/8 Swélywanny Ywadwlybpwywd ElGUinpnuwhU wénipnhU Jwulwygbine 2ppwuwyncd

Utnpywjwguncd £ hp Ynnuhg wnwownpyynn wwpwlph wdpnngwlwl Uywpwahpp

Qwihwpwdlh Unwewnyynn wwpwlph
hwdwn nbhulhjwywu punLpwaghpp
1 Lwpnpwwninp ywjwlph [pwywaqu, np UGpwnnud £ Keithley 2612 System SMU inhwh uwnp, np WL wnpjnp £ W gwihhg,

nnpntd hnuwUph wnwyGwagnyu nudp 10 UWdwbp £ (10A), hnuwUuph sgwithdwU 62unnepjniup 100 $GdyuninUduwtip (100 fA)
E, lwpdwl wnwybwagnylu wpdtpp 200 dnpun (200 V), (wpdwl d2unncpintup 100 bwlunynpun (100 nV), hgnpnipynilup
200 dwuwwn, (200 W): Keithley 2612 System SMU wnhwh uwppp Gpyne ywlwwuh £, L Jhwdwdwlwy Ywnpnn E
ptunnwynpt] tnwppbp uwpptbp: WU ubpwnnud £ 2600B-PM-2 - 1.5A /200V ww2wnwwunipjwl dnnni] inGpdhUwwjihlu
wpgbwhwydwu Jhwyghgubnnd, W nLtuh pninp Yygwdwubipp, npnup wuhpwdtwn GU gwihnudubp hpwwuwgubnu
hwdwnp : Uwpph hGnn npwdwnpynud £ Uwl Unp Jhwydnpubph Ywihppwghnu inyuiutGph pwqw (CALIBRATION DATA
FOR NEW UNITS): Ywjwupp UGpwnnud £ Lock-In Amplifier SR860 inhwyh nudGnwpwn, npp UGpwnnud £ hGuinljw
huwpwdynpnipjntultpp * 1 Ug-hg Uhugle 500 ykg, UGLuunpwjhu Eypwu, 1 Jyy-hg vhugl 30 y<g dwdwlwluwjhu
hwuwnwuwunniuutbp, Swén wnuniyh jwpdwl W hnuwUph dnLinptbn, Pwpéap pnnnibwynipjwl Giptn, HDMI nnGuwbp, 10
U<g dwdwlwluwjhU pwagwjh dnLinp W Gip, GPIB, RS-232, Ethernet WL USB, (1 mHz to 500 kHz, Touchscreen data
display, 1 ps to 30 ks time constants, Low noise voltage and current inputs, High bandwidth outputs, HDMI video
output, 10 MHz timebase input and output, GPIB, RS-232, Ethernet and USB), UnLinpwjhlU wgnwluwulubp Uhunnwdutph
agpwdbhy Upnyntbwydbunnipjwl wdpwapnudp ujuynud £ wnelh Jwuhg: SR860 wnolh dwuhg wnwewnyyned Gu
hugwbu cwdwlwlywyhg (wpdwl, wuwbu Ef hnuwluph UntwnpwjhU nudtinugnighgutp: LwpdwU Jdniinpp wupwwnynn
Jhwynndwuh/nh$tntughwy JFET gnuq nudtnwgnighg £ 2.5 nV/YHz wnuntyny 1 Y<g hwéwhiwywlunipjwdp W 10




nV/VHz-hg wwwu wnunityny 10 €g hwéwhiwwunipjwdp: Lwpdwl dninpl ntuh 10 UOUJ UntinpuwjhU nhdwnpncpjniu
W ywpnn E Jhwgwé |hut| AC wd DC hnuwUphU: UntuinpwjhU Jhwyghgh Jwhwuutpp Ywpnn GU Jhwgyb| uwpph
hnnwugdwUup ognnwwunhpng Yynndhg punnpgwé 10 Q (hnnwugned) wd 10 y4OUd (jnnwgnn) nhdwnpnipjwlu Jhengny:
SR860-h UGpywnnLgywéd hnuwluph nudbnwagnighgp qgwih pwnptGiwyned £ Uwhunpn bwhiwagétnph hwdGdwuwn: <nuwluph
UnLinpwjhu Jhowuwjpp Ywpnn £ puunpyt) 1 A uwd 10 nA-hg: 1 A inhpnypU nLtuh 400 y<g pnnnibwyncp)niu W 130
fA/YHz wnunLy, Uhugnbn 10 nA inhpnypU wnwewnyned £ 2 g pnnntuwyncpynil W 13 fA/VHz wnunty: UhUgntn
uGpywnnigywd (wpdwl W hnuwuph nudbnwgnighgubpp hwpdwp GU Yyhpwnnipjntuutph J66 Jwuh hwdwn, SR860-p
Uwl hwdwwnbnth £ SRS-h Ynnuhg wnwewnpyynn dwulbwaghunwgywé LwhlwlwUu nudbnwgnighgubph wdpnnewyuwl
2wnpph hGun: SR550-p (FET JnLwnp), SR552-p (BJT Untwnp), SR554-p (npwludnpdwinnph dncwinp), SR555-p (120 y<g
hnuwUph ntdbnwgnighg) W SR556-p (quép wnunLtyh hnuwuph ndbnwgnighg) pninpp ywpnn GU ubuntgytb] wudhpwwbu
SR860-h htinleh Jwhwluwyh bwhpilwywl ntdnwgnighgh uunLgdwU Jhwgphg: 2qgwiniLuncpjntu W UntnpwjhU inhnpnip
ctpunh gpwdbhyh dwjuwagnniejnilu Pugwytbu bwhunpn uwpptph nGwpnid, SR860-h qawjnLunLjwl Ywpgqwynnpnidp
(wpnedu £ (Ywd hnuwUpp), npp untnénud £ [hwpdbp Gp: Uwywju bwhinpn bwhiwagétnhg tnwnpptpynn SR860-h
dnLinpwjhU winhpnypep Yunpnn £ hunwynpbU uwhdwuytb] wnelh Jwhwuwyhg' wnwlg 2thnptgunn «nhbwdhy
wwhnrunh» hwywuwpdwlUp nhdGint wuhpwdGwnnipjwl: MTwpqwuwbu punptbp aGnp thnpadh hwdwnp wywhwlueynn
qawjnituncpintup, www punpbp wdGUwthnpn Untinpwjht tnhpnypen, npp ¢h gabpptnudwé: Ujupwup: SR860-h
wnnntuwybwn nhuwdhy ywhniunp wwpqwwbu wju Gpyne ywpqwdnpnudubph hwpwpbpwygnepjniuu E: Ophuwy 10
Ud qqujniuncpjwl wnpgwynpdwl W 300 Jd4d UnLinpwjhU inhpnyph nGwpnid SR860-h wpnjntbwytbun nhuwdhy
wwhnruwnnp wagdnud £ 3 x 107, wd gptptb 150 nk: (Signal Inputs Trend Graph Lock-in performance starts at the front
end. The SR860 front end offers both state-of-the art voltage and current input amplifiers. The voltage input is a
switchable single-ended/differential JFET-pair amplifier with 2.5 nV/VHz of noise at 1 kHz and under 10 nV/vHz of noise
at 10 Hz. The voltage input has a 10 MQ input impedance and can be AC or DC coupled. Input connector shields can be
connected to the instrument ground through a user selectable 10 Q (Ground) or 10 kQ (Float) resistor. The SR860's
built-in current amplifier represents a significant improvement over previous designs. The current input range is
selectable from 1 pA or 10 nA. The 1 pA range has 400 kHz of bandwidth and 130 fA/VHz of noise, while the 10 nA
range offers 2 kHz of bandwidth and 13 fA/VvHz of noise. While the built in voltage and current amplifiers are suitable
for most applications, the SR860 is also compatible with the complete range of specialized pre-amplifiers offered by
SRS. The SR550 (FET input), SR552 (BJT input), SR554 (transformer input), SR555 (120 kHz current amp) and SR556
(low noise current amp) can all be powered directly from the SR860's rear-panel preamp power port. Sensitivity and




Input Range Strip Chart Recording As with previous instruments, the Sensitivity setting of the SR860 is the voltage (or
current) which produces a full scale output. But unlike previous designs, the input range of the SR860 can be explicitly
set from the front panel without having to consult a confusing “dynamic reserve” equation. Simply choose the
sensitivity required by your experiment and then select the smallest input range that doesn't overload. That's it. The
SR860’s effective dynamic reserve is simply the ratio of these two settings. For instance with a 10 nV sensitivity setting
and a 300 mV input range the effective dynamic reserve of the SR860 is 3 x 107, or nearly 150 dB.) UGUunpwjhu
Eypwl SR860-h wnelh Jwhwuwyh YGunpnunwd gunuyned £ thwagnyl 640 x 480 uGUunpwjhU EYypwl, npp Ywpnn £
Ywpgwynpyb myuwutph Jhtugle 4 wihp gnigwunpbine hwdwnp: (6pp wuhpwdbwn £ dnep (wpnpwuwnnphw, LCD EYypwlp
ywpnn £ Jwpyb wnelwh Juwhwuwyhg wd hGnwwnwdwpdwlU JhetGpGuhg): 3ncpwpwlgnp tnjuiiuGnh wihp ywpnn
E ywpgwynnpytb] X, Y, R, ©, Aux In (1-4), Aux Out (1-2), X wnuncy, Y wnudnty, Sine Amplitude, Sine Out DC Level,
Reference Phase JwJ Reference Frequency gnrgwnptnt hwdwn: Eypwup Ywpnn £ ywpgwynpybl lnywiutnh
wlhputpp 66 pytpny gnrgwnntGint hwdwn, npnup hGaunnipjwdp nGuwubh yhuGu uGUywyh Jdjnu ynndhg, uwd
npwbu «26punwhu gpnwdhy» gnigwnnned, npp gnug £ vnwhu jncpwpwUginep wihph wdpnnpwwUu ywuwndnip)niup 0.5
J/p/Jplgle 2 on/p/U punpbh dwdwluwwjhb vwunnwyubpny: LnyUuhuy gwhndp ggnigwnptint nGwpnid, pninn
swithnudubpp dhpn wwhwwuyned GU SR860-h Ynnuhg” wwywhnytbny, np npk tnyjw| Gpptp synpsh: UGLunpwjhu
Eypwup bwl wupunhwwn gnrgwunpnud £ ynnuwdwlu uwpgwynpdwl hhduwwlu wwpwdGunnptnp, hugwyhuhp GU thnyp,
hndwl hwéwhpiwwuncpjntup W upUuntunhnw] wdwhwnninp: buy htunnlh Juwhwuwyh HDMI Uhwgpp pny| £ nwwhu LCD
Eypwlup nhunb| gwuwgwd HDMI Unuhuinnph Ywd hGnnLuwnnwgnygh ypw: (Touchscreen Display The center of the
SR860's front panel is a full-color 640 x 480 touchscreen which can be set to display up to 4 channels of data. (When a
dark lab is required, the LCD screen can be blanked from the front panel or from the remote interface.) Each data
channel can be configured to display X, Y, R, ©, Aux In (1-4), Aux Out (1-2), X noise, Y noise, Sine Amplitude, Sine Out
DC Level, Reference Phase, or Reference Frequency. The screen can be set up to show the data channels as large
numbers, easily visible from across the room, or as a “strip-chart” display showing a complete history of each channel
with selectable time scales from 0.5 s/div to 2 days/div. Even when not displaying a measurement, all measurements
are always being saved by the SR860 insuring that no data is ever lost. The touchscreen also continually displays key
lock-in setup parameters such as phase, reference frequency, and sine amplitude. And a rear-panel HDMI port allows
the LCD screen to be viewed on any HDMI monitor or TV.) ndwUu whp SR860-p nLuh 1 U€g-hg JdhUugl 500 y<g hndwlu
hwwhiwwunLpjwl nhpnype: QwjnbwpbGpnudp Ywnpnn £ hpwwluwgdb] hndwu hwtwhiwwuncpjwl hhduwjhu
wnpdbph ypw ywd Jhugl 99-pn hwpdnuhyp: Qwuwubh GU Jh pwUuh hndwUu nbGdhdutn. LGpphu nGdhdp ogunwgnpédnud




E SR860-h 62gnhwn UGpphU oughywuwnnpp npwbu hnuwU wnpjnip: UpunwphU nGdhdp wdpwagpynud £ wpunwphUu
uhUncunhnwy| Ywd TTL wgnwUwUh ypw: Gpywyh nGdhdnwd wdpwagnpnudp hwjnUwptnnud £ UGpphU uwhdwuywé
hnUwl hwtwhiwywuncpjwl WL wpunwphUhg yhpwnynn hwdwdwdGgdwl wagnwuwuh dhole tnwpptpnipjwl
hwwhiwlwunLpjnLup, nnp pny| £ nnwhu nunnwyhnpbl yepwywuqutb ypyuwyh dnnnpwugywéd wgnuwlpwup:
Jdbpowwbtu, Uunpdwl ntdhdnwd SR860-p impwdwnpnud £ pwjhu PID (hwdwdJdwulwlwUu-hunbGgpw-wdwugjwyi)
Jwnwdwnphg wgnwluwl SR540 owyunhyjwlywlu Yunphgp wdpwanpdwl UbpphU oughpywwnnph hGn hwdwdwdbgubnt
hwdwnp: Uinphgp nLnnwyhnptu ywnwdwnbint Uhengny hwdwhiwywunipjwl 26nnudp wpnn £ gnpéUwywuncd
yGpwagyb: Upuntunhnwjhu Gp SR860-p wnwownyned £ 62gnphwun uhUncunhnwjhU Gip, npp Ywpnn £ ywpgwynpyby
hwwhiwwuniLpjwlu 6 Uhpwung [nLbwzwhnd W 1 Ud-hg UhUgw 2 4 wdwhnntnwjhu Jhowlwjpny: SR860 Gipp Gqwyh
E UpwUuny, np wju Ywpnn E ywpgwynnpyt] npwybu Jhwynndwuh ywd npwbtu nhdtptughw| (hwjwuwpwlyrnwsd)
wgnwuwl: Uhuntunhnwjht Giphu wpnn £ yhpwnygtb vhugle £5 4 DC 26nnud: Lwlw wwwhnyyned £ hGunleh
Jwhwluwyh npwdwpwlwwl Jwwnpnwyh hwdwdwdtgdwl wanwuwl, npp hwdwdwdtgywd £ uhUunLtunhnuwjhl
Gieh htwn: cwdwlwlywjhU pwqw <Gnlh Jwhwuwyh 10 ULg Uniwinpbpl nL Giptpu wwwhndyned GU, npnUup pnuy Gu
tnwihu SR860-hU wUpwagpt| wpunwphl hwdwhiwywunipjwl hndwu ypw (ophbwly FS725 10 UQg Nintphnhnidh
hwawhiwywunLpjwl unwlunwpw): Ypunpwupnptu, SR860-h 10 ULg Gipp Ywpnn E oguwagnnpdyb Uh pwUh
ynnwbpubp ywd wj thnpdwnpydwl uwppwynpnrdubinp 10 UQg dwdwlwlwjhu pwqwjh dntinph hGunn hwdwdwdbgubnu
hwdwn: (Reference Channel The SR860 has a specified reference frequency range of 1 mHz to 500 kHz. Detection can
be done at the fundamental of the reference frequency, or at up to the 99th harmonic. Several reference modes are
available: Internal mode uses the SR860's precision internal oscillator as the reference. External mode locks to an
external sine or TTL signal. In Dual Mode, the lock-in detects at the difference frequency between the internally set
reference frequency and an externally applied sync signal allowing direct recovery of a double-modulated signal.
Finally, in Chop mode, the SR860 provides a digital PID (Proportional-Integral-Derivative) controller signal to
synchronize an SR540 Optical Chopper to the internal oscillator of the lock-in. By having the lock-in directly control the
chopper, frequency drift can be virtually eliminated. Sine Output The SR860 offers a precision sine wave output which
can be set with 6 digits of frequency resolution and an amplitude range from 1 nV to 2 V. The SR860 output is unique in

that it can be configured as a single-ended or as a differential (balanced) signal. A DC offset of up to £5 V can be
applied to the sine output. A rear-panel logic-level sync signal synchronized to the sine output is also provided.

Timebase Rear-panel 10 MHz inputs and outputs are provided allowing the SR860 to be locked to an external frequency

reference (such as the FS725 10 MHz Rubidium Frequency Standard). Alternatively, the 10 MHz output from the SR860
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can be used to synchronize several lock-ins or other test equipment with a 10 MHz timebase input.): Unyu Jwjwuph
(nwywaudp UGpwnnud E Uwl 0- 150 Ywwnwn (0-150 W) Yywpqgwdnpynn hgnpnepjwdp, 13,56 UQg hwwhiwywuntpjwdp
(hwtwhiwywunLpjwl GwninLpyntupn £0.005%) wyjwaqdwjiht Jwpphg, nnh pughyp pwnpaop Jwuppnipjwl Yywnpghg £, wju
punLpwanynid £ htnlyw| puntpwagnptnpny ~ Ywpnn £ Gpywp dwdwuwy Unpdw| w2huwwnb, Mfwpg W aynLu
2whwagnnpénud, Pwnpan EuGpgwwnnnibwJdbinnipintU L gwén etpdnipjwl wnwewgned, Wuptph wpunwgnwé
EuGpghwjh wyw2unwwlunLpjwl qanli';guJJr;lan_ljé n?nﬁgyr!ﬁuAJb IcqlnEnanJnLU =3 dwn Lgnpnipjwl Jwjnituncpjntu £0.1%
CunhwUuncp wpnntbwyGunnip)ntu =275% SwpdnUhy pwnwnnphg =-50 nPY (Reflected power =3W Power stability £0.1%
Overall efficiency =75% Harmonic clggweop?ﬂgpéesﬁggéigs)saggum_ gwquwjhl (10-100 ml W 16-160 ml) hnupnLnhubtp®
VIS G2 900H YR A BNy SN U BB AN 3 KT BRI B AR A Y BV
MUl winugnupndd 4 (0 b4, ERREHBRE JHRRIA DY il <8 Mw Ununcl <54 ne(W)

Homep noTa

UpNWnNUpN WNWanNLejNiu IX10-6 up.[/qr},b%lﬁJHglL%JeOﬁHﬁJ ygé_g}pwmwwnmwouwu SUpNCU 0.170. 13 UM

U2 Up TN g ENU WU NG Wt 5-40°C UTRGa e Aoy, angil prntgnid UNTp Wity Gpwjht Gaqn- KF257KFI6

UNWwdwWq JWNdNg LGNNI NLU 0,25 ot anuad 200-230 9 50 g MUy WNwWonCe Nt 1425 Wu/pnut (Pumping

rate: I . I7ST50RHZ) Uttimate vacuum fevelr=8Pa Nolse:=54dB(A) Leak rate: IXI0-6mbar.1i/5s Maximum intake/exinaust
pressure:0.1/0.13MPa Working temperature:5-40°C Cooling method:Air cooling Inlet/outlet flange:KF25/KF16 Single
phase motor Power: 0.25KW Voltage:200-230V 50HZ Rotation speed:1425rpm), huy Gpypnpnh wwpwdGwnnpbpu GU™°
VN-120H inhwyh wyndw, Lwnpnid” 220 4 Znuph wpwagnipintu® 80 [/nnwb Rw2™ 8 Yg Ywyninidh Jwwpnwy 740 JJ u.u.
Uhgbiptuh swihu” G1/4 UpwnnwphU swthubp 203*89 JJ gnpniLpejniu’ 370 4w (type- VN-120H, Voltage: 220V Flow Rate:
80L/min Weight: 8 kg Vacuum Level: 740 mmHg Interface Size: G1/4 Outer Dimensions: 203*89 mm Power: 370W),
wiwqUdwjht Jwpphgu ntuh uGUunpuwyhU Eypwu, nph Uhgngny htwpwynp £ Jpwytb, W Yhpwnbp yiwqdwjhu d2wydwl
nwnptnp nGdhdubp: Lpwywagdp UGpwnnud Ebwl ZJ-27/ CF 35 mhwyh hnuhqwghnU jwdw, npp wbuwnp E huhuwn
hwdwwwunwuhpiwluh W hwdwwntnbh |hup «U. b, UhpuwUjwuh wuwl waqawht ghinwwl jwpnpwwunnphu»
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