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10 Hz ^4 1 MHz

Sine wst Square-wave

(Sine-wave) T^^^rrin 5 Vrms (600 Q load)

^TUTU 2

1  w

2 ll?liB4

LED tivn^Tw^nn'in 0.5 m

output overload

DC imu VCF input

220 V AC 50/60 Hz

4.1.2.1

4.1.2.2

4.1.2.3

4.1.2

4.1.1.1 vin-ITuT^^'^tiTUlPiQn^ifi 0.2 Hz - 2 MHz

4.1.1.2

4.1.1.3ann^^n^^i^iatijfi|'ituuiJiJ sine, triangle, square, TTL pulse

4.1.1.4IBT^Vie CMOS

4.1.1.

4.1.1.

4.1.1.7

4.1.1.

RLC

4.1.1

4.1

^^

TO

miitiuu

1

1

1

2

1

1

TOiJ^'iT^n'i^^ji^ji^i.^-ju.a-j

TOiJgi^^fi'iim^vn^TiJ'5^^iiB)-n^

^ilgiTOm'jn'i'j^nwnrmt^^TUBaa^T^aT^i'LJ

TOil^iffifi'i^fn'svn^^n^'w'i^i.mi.vi^rm^^T^i.j^wwi^i.vi^n

TOlJgiTOflT5 RLC

n^fTvs
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^TUTU 2 Ifi1fl4

4.2 BiRiJgiJ^nTimivn^^qBwqnuiitviBnust^T^l^wniuiw^n

4.2.1 iPi^BT'l'^^ihii'j-in^sviTtiB-aBUhHimiviBfi (Torsion Dynamometer)

4.2.1.1JJatnaanvkniT^u^-j^nviviuTt^ 10 mN wiaitnnrm

4.2.1.2flaifiB^nvifijTi^u^-ii^nijiih^T^ - 3 fk 3 mN

4.2.1.3fl^qiaTiiia4flT (Raw subdivision) ubbk 1 mN

4.1.2.4ui-nrmTvfyhTnaan (Square-wave) T^ionndn 10 Vrms (no load)

4.1.2.5Distortion (Sine-wave) vififln'J'iv^^Bivhmj 0.02 % (vi 500 Hz - 20 kHz)

4.1.2.6Rise time (Square-wave) WBfirm 200 uiTwhriYl

4.1.2.7Overshoot (Square-wave) iietirmviiimvhfTU 2% (vi 1 kHz max output)

4.1.2.8flv^^fWu external synchronization

4.1.2.9T^^mjUVIf^'lflTv^ 220 V AC 50/60 Hz

4.1.3Bfls^^tTaaTmJiiiJUflvnaBfi4^\nu 1

4.1.3.1Jt5nwqwiifl49rtijtuqwflBn4viflB 2 lffl^^fiytuntu

4.1.3.2^mnnTi-nia-i^fm^mwtiT^ie'hrm 20 MHz

4.1.3.3fi^suunniQ^^^)tyqw viiw^fi 1 MHz Vi^a ^rm

4.1.3.4t^njtTot'Ufm^ 1 mV / div v^^ainrm

4.1.3.5Input impedance selection tmn^ 1 MQ wia^nqn

4.1.3.6flvf-ifl'a'U ALT Triggering

4.1.3.7U XY mode

4.1.3.8TBmJUM?i4hflTY^ 220 V AC 50/60 Hz

4.1.4jnflTv^^i^iiw'iBuss^TuquwBi'^H-i^nvt^ijfn^^Sfl-)4-rwru 1 ^

4.1.5naB-JBq^^TwvnwiJfijBnT^iitnB 0 ^^ 1 Mn^rmiu 1 naa-a

4.1.5.1^LJUtlTUBEhTUatJ   7 BVI

4.1.5.2•SITJrt^mJ'J^JtTtU 280 X 85 X 175 flaSlJWJ

4.1.5.3sn^n^BtJ'nj^^aKi^HBB'f-jas 0.1 Q Xm^ 0 w 999,999.9 n

4.1.5.4BTBgnnBanBifi^BU (Precision)

4.1.5.4.1Twm X 0.1 Q(5%+0.04 Q)

4.1.5.4.2twill X 1 Q UBS X 10 Q(2%+0.04 fi)

4.1.5.4.3ImW X 100 n ^4 100 kn(1%+0.04 Q)
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^iwiu 1 n^a-i

type - K

4.3.2.8SiJJTSfiTVi^iTiJifiTirifN 10 MHz

4.3.2.9aniwiitiTiViBtuvinSfte - 20 ^ +1

4.3.2.10^ HFE Transistor test

4.3.2.11fliSULJilfa^mj EN 61010-1; CAT III 600 V

4.3.3 nafl'OM^^n^vnviiJ'fijnTtBT^^jnB 0 ^^-i 1 MQ

4.3.3.1fltljtll îJ 7 BW

4.3.3.2tiwniriiJ^tjjntu 280 x 85 x 175 fl^Siusn^

4.3.3.3annn^PiJ'njT^B^l8tJ^illR14B^ 0.1 SlillW 0 ^-J 999,999.9 Q

3 V4 digit

^il^^li 1

4.3.2.5

4.3.2.6 Hnw5Vin^suat'^i^hfi^suaaBij

4.3.1 BBsrtiTasTmJii'uufivnaBn

4.3.1.1^l^TWTuiifi4afytyntuBHn4'UBEi

4.3.1.2^^niNrm-iiiSsi^^'U^msiCiTji^hn'in 20 MHz

4.3.1.3Jl-^suumi^B^ftytynw vi^-i^fi 1 MHz wia

4.3.1.4mnu^urmTB 1 mV / div wis^^mn

4.3.1.5Input impedance selection tlWl^^ 1 MQ

4.3.1.6Sv^^f^^^u ALT Triggering

4.3.1.7fl XY mode

4.3.1.8T^^ntlllVia-Wntj'^^l 220 V AC 50/60 Hz

4.3.2 Digital Multimeter ^ltumv^^-3

4.3.2.1iflw^^ciBBmi^ifli.e'iB'faiJfl

BnHdnniviwtniJn ^gn^^ uas^wvi^S T^i

4.3.2.2UBB^Wfllfiwi^iiailllUlJ LCD Vila

4.3.2.3

4.3

4.2.3.7 TiillviSN^nBTlluiJlJBimJWIB') 6-12 VDC
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4.4.2.11Jtesmitftumi EN 61010-1; CAT III 600 V

4.5 ^mJ|)ij^ni4fm^ftFm>u¥)iiiM•^nwaw 1  ^^

4.5.1i^^ifl-IQ^^^ms-H^bu.^M (Speed of light meter)"htlTU 1 l1fi<l

4.5.1.1^^h-Wiowfl (Modulation frequency) T^VtflEinrh 50 MHz (quartz stabilized)

4.5.1.2Tolerance ^^S^ 5% ViliB^nth

4.5.1.3•ssmilJa-ami (Protective class) Laser Class 2

4.5.1.4iwwuw^uuui^^^Ba 3-place LED-Display

4.5.1.5T^^uvia4htjT^l 12 VDC

4.5.1.6Power consumption 5 W W%)^fTh

4.5.1.7flil^tvut^i ^nvi'fni.^Bfirn^n-jquT^H^njjn^tii^finTviJi^ fmufi (femlt), i^l^sft^tyntu

(A(p),  Twnnnsn (AM000) ua^

4.5.1

4.5.1.9

4.5.1.10 ^^ijn Calibration

4.5.1.11

^BllS^I4Na<9SU^^4BT3n OFF

4.5.1.12fl USB-port^

4.5.1.13fl Modulation frequency BNC socket

4.5.1.14^ Signal emitted/Signal received BNC sockets

4.5.2uv^nsibTvI 12 VDC ^nw'^ut^mjifl1fl4'5'fln'nnii'iusN^twtu 1

4.5.3n^t^

4.5.3.1

4.5.3.2 tmT^'UBtindn 1800

4.5.4W^IT^lt10V|-fuW41JU-5n49TUqi4 2 B14

4.5.4.1^un^^^nvi^lilqflnw^nwquvi'U'^^quiq^

4.5.4.2an^n^fifl^uuwiwanyi^^^^uqm^Nnugu^^naq'^^mfi'u 12 SaSinw^T^

4.5.5BiJfi^n5aqviiTjS^LJ^iB^W^iqn>ji.iTti(-3riij-5n-iT^vi^vtwtu 1 mi

4.5.6mt^nstviB'misN (Retro-reflector) ^^B^uwiviBn•rnmt 1 bw

4.5.7viaanwnjtatiB-iwaq vi^Bu^n^irM^tutu 1 bw

Page 8 of 13
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^nvnw 4 bw

^iuto 1 a^

•ttuqw 1 bu

^nwgw 1 bw

<?tutu 1 Bi^

^n^nu 1 ^^

^nwgw 1 l^^ifi-1

DCR, ESR, D, Q

1 w
v

4.6.5^^^iwLifliJmnSi.e'uniJ'issTO

4.6.6Non-Polarizing Beamsplitter Cube, 400-700 nm

4.6.7aviwHwuuuvi^^t^BgnjiBs

4.6.8UNU Plexiglas ^gn^Mwn 8

4.6.9uh^ Plexiglas ^twiwi 12

4.6.10^^BaiyiB^TuaiwB'fvi^BJii'tmi'HB'j

4.6.11t^ifl-iflfl^^^n LCR/ESR 100 Hz- 100 kHz

4.6.11.1anNTStiT^nn R (flgnuwTuvnw), C (^Twf[^n), L

4.6.11.2wijT^BU^^4Na LCD 4 v^ digit f^BnuT^ritii'^t^i 2 nw^flfm

4.6.11.3fl^jJ CAL Si^Tafivh OPEN/Short Calibration T^

4.6.11.4snjn^r^^-nvit^mJuiJwiwBiviiBtMu AC/DC Adaptor T^

4.6.11.5S\\v Data Hold sn>n^rifiumiyinT^ uasnuT5tiif!iiJi!m^in wtu USB- Interface

4.6.11.6^v(-Jn#u Relative Mode I^B l^iEliJWBiJtiin^TflT^^'^llirifnjR'1^'TOT^^^<)VI^<l

4.6.11.7Capacitance Range: 200/2000 pF, 20 nF, 20/200 pF, 2/20 mF

4.6.11.8Resistance Range: 20/200 Q, 2/20/200 kQ, 2/20/200 Mfi

4.6.11.9Inductance Range: 20/200/2000 pH, 20/200 mH, 20/2000 H, 20 kH

1 vfo

^iwj^ 1 wi

•fiwu 1 tj^

2 mW ^tu^14 1 i

^yutu 1

^rntiu 2 ow

^1 BM

^tww 1

^tutw 1 TO

4.6.4.1 ^mjjtraT'Wmi 50

nm

Class

4.6 TfmJ|}ij^ifm^!|i^ti'$if^^iiM

4.6.1^muuuniTO'mTavi:: (Steel Breadboard)

4.6.1.1i^^'ujTwT^vis ^nr^uuuft^^fi^ ^nvi^uta

4.6.1.2toto TjJwuEjndn 60 cm x 120 cm

4.6.1.3toto Tiw&tirm 30 cm x 45 cm

4.6.2TOfruwuis<HAa'f

4.6.2.1l^wfo^ii^^ He - Ne ^mumipifm 632

4.6.2.2ifli'Bfl'ft^iTB^ mn^am^^w 532 •un

4.6.3^8(^ifT3^ntiwn^i^wwni4gu^n^n-) 1 vn

1 uvm4.5.8 uvMtirhBTOiRnvii-jn'S^uBn (Acrylic glass cylinder) ieivi8i>^U



4.6.11.10DCR

4.6.11.11ESR

4.6.11.129 phase angle

4.6.11.13D/Q

4.6.11.14Measurement Frequency

4.6.11.15Capacitance Resolution

4.6.11.16Resistance Resolution

4.6.11.17Inductance Resolution   : 0.001 pH "

4.6.12fi^Bsifharnw^nna-iiiB'u 60 x 60 ^fu"travn^u 11

4.6.12.1wvrwB 2.8 w LCD ^B^^wivn-m^s:

4.6.12.2PmiwauBSjiwB-w'n^ 60 x 60 ^^^n^a

4.6.12.3i

4.6.12.48 5 i

4.6.12.5fm^mcufiuFhFm^K^ba SD i

4.6.12.6(

4.6.12.7Temperature Range: -20 C fa 300 C / -4F fa 572 F ; 0.1 Resolution

4.6.12.8Thermal Sensivity: 0.3 C

4.6.12.9Accuracy; 2% or 2 C

4.6.12.10Display: 60 mm (2.4") Color TFT

4.6.12.11Thermal Resolution : 60 x 60 Pixel

4.6.12.12Emissivity: 0.1 - 1.0

4.6.12.13Wave length Range: 8 - 14 pm

4.6.12.14Image Frequency; 6 Hz

4.6.13BBstflflTaaTiJim'i^^Tjjuflflfi'h 60 MHz     Tjtwaarm 4 TO-aatijnjnfw   ^nuw 1 ifi^b-j

4.6.13.1i^^uBBa^ sTaaTnil vi'teTVi^tijtyitini'u'i^i DC Ii^ 60 MHz

4.6.13.2anT5BTVisfty{yqnitw^flm4 4 ^^B-jatyfyifu

4.6.13.38i!Bi"lu.T3vitSanvi^'ufn^Bqu(5aas an^niti

4.6.13.5ai^^o i^Fiat^^yntuwTu PC T^tit^^^ USB viib I

4.6.13.6^^rm^^uuTvlvfn 220 V 50 Hz

Page 10 of 13

0.01 pF

1 Mil

200 n - 200 Mfi

o.oo n ~ 20.0 Mn

-180 - +180 

0.001 - 1999

100/120 Hz; 1/10/100 kHz
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(WxDxH)

x D x H)

4.6.14.2^^mu^lJiSJ^'lW 4.5 8T5

4.6.14.3^m^^qu6^BU!VUifl^gB^^iJiJ Digital PID Controller

. 4.6.14.4 fl'B'Uhi^ifnEltwi.entwn (Internal) th^iWlTU 150 x 300 x

4.6.14.5^'B'Whi^raBTl^iiBT (External) tfi^wiai 420 x 535 x 520

4.6.14.6(rniFiiBTfi'iB'UBnviT^hfiiviantFilBlj^ (Steel, powder coating)

4.6.14.7Btln'ifuvi'l^mniiB'W (Heater) tflw Kantal

4.6.14.8i5wuTuvhinnTm<tS'5''ifi6 (Ceramic fiber)

4.6.14.9

4.6.13.7Bandwidth

4.6.13.8Real time sample rate

4.6.13.9Vertical sensitivity

4.6.13.10Time base range

4.6.13.11Input coupling

4.6.13.12Input impedance

4.6.13.13Trigger type

4.6.13.14Trigger modes

4.6.13.15Trigger Acquisition

4.6.13.16Auto measurements

4.6.13.16.1 Vpp, Vmax, Vmin, Vtpp, Vtase, Vavg, Vrms, Overshoot, Preshoot

Frequency, period, +width, -width, +duty cycle,

-duty cycle, rise time, fall time, delay

4.6.13.17Math functions: +, -, x, invert, FFT

4.6.13.18antiT^l AC Power Cord   ^tutu 1 i^j

4.6.13.19snagViatijttpru'imTtt DC fk 100 MHz vmuwnnrm Attenuater 10 :1

4.6.13.20^) 1 unw

4.6.13.21ana USB 1 tru

4.6.14 iwHWiafuvisiJia^^nwqw 1

4.6.14.1 tFiia-it^ahviiijrn'iiw'i^qBtih-) ah>n^tiiwnT^acwvifj8aTa^

60 MHz

500 MSa/s

2 mV/div to 5 V/div

5 ns/div to 100 s/div

DC, AC, Ground

1 MO/10pF 5pF

Alternate / Edge / Video / Pulse / Slope

Single, Normal, Auto

Sample, Peak, Detect, Average
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1,308.100 inn

1,308,100 U1V1

rntiTw 120 tw

120

88nw^iSw86^inuiw!m6iijniii''Lii8-34i8i^|TU ISO 9001 u.i>t ISO 14001

finiit^it4rntnTyim8fn^iB-3fi{iwBtii-38^ 1 siJij

•^fi 220 V, 50/60HZ

6tlBo8(ril8B1 2600 1^^

iwi^^-afni'vrNTWtifl-J Heater

jULfa-armnisusfTHii ELB (Earth Leakage Circuit Breaker)

11tKrT-3n81fl11V11-3Tut6a-388 99 ftUN 59 141V1

4.6.14.16 td^

4.6.14.15 Sflf

4.6.14.14 ^v\

4.6.14.13 IH1

4.6.14.12 iSlvi

4.6.14.11 Si^

4.6.14.10 8133

5.
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