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4+ Specifications
DC Characteristios

Accuracy Spacifications: + (% of reading + % of rangel ™

— g Test Currant o | 24 Hour™ 56 Day 1 Yaar ;::“mmm:“
Load Vaitags TCALT £1C TCALT 25T TCALTC = Et-. {quc“ 35".‘:4__ yissat:
200.0000mV - 00020+ 00020 0.0020 + 0.0025 0.0040 = 0.0025 00008 + 0.0006
2.000000v - 00016 + 0.0005 0.0020 + 00006 | D.0035 + D.00D06 0.0005 + 0.0001
D Voltage 2000030V - 0.0020 + 0.0004 0.0030 + 0.0005 0.0040 =+ 00005 0.0005 <+ 00001
200.0000V - 0.0020 + 0.0006 0.0040 + 0.0006 | 0.0050 + 0.0006 0.0006 = 0.0001
300,000y - 0LO0ZD + DLDD0E 00040 - 0.0010 00056 + 0.0010 0.0005 + 00001
200.0000 0 A <003 OO0+ 0012 0040 4+ 0.015 0.060 + 0L016 00030 +-l.‘r.fI13ﬂ
_2.03'0[!]01714“; <. 28y 0L007 + 0.003 0.030 + 0,003 CLOG0 + D003 00020 =+ 0.0006
DG Currant 20.00000mA <07V 0.O007 + 0.012 0.030 + L0115 0.060 + 0.5 0.0020 = 00020
200.0000mA =07V 0010 + 0.002 0.030 + 0003 0050 + 0,003 0.0020 + 0.0005
10000004 =012V 0LOBD + 0.020 D080 + 0,020 0:100 + 0.020 0.0050 = 00010
20000000 1md 0.0030 = 0.0030 0.008 + D.004 0.010 + 0,004 0.0008 + 0.0005
2.000000k0 Tm#A 0LO0ZD + 0.0008 0.008 + 0006 0.0710 + 0,001 0.0008 + 00001
2000030k 0 100uA 0.0020 + 0.0008 0.008 + 0.001 0.010 + 0,001 0.0006 <+ 0.0001
Resistance™ | 200.0000k0 T0uh OLOG2D =+ 0.0006 0.008 + 0.001 0.090 + 0,007 00008 =+ 0.0001
1 .000000M O 2uA 0002 + 0.001 0010 + 0.001 0.012 + 0.001 0.0010 = 00002
10.00000M O 200nA 0015 + D.00% 0.630 + 0,001 0040 + 0L007 00030 = 0.0004
20004 | 1OM G | 0.300 +0.010 0.BD0 + 0,010 0800 + 0.070 0.1500 = 00002
N\
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Megsuring Charscreristics

DC Voltage
Input Impadance 200mV, 2V, 20V ranges: 10MQ or >10G0
{Far thess rangas, input bayand = 26 V are clamped through 106 k0
200V and 300V ranges: 10MQO £ 1%
input Protaction o0V
Imput Offset Currant BOpA, at 2570 | typecal
CMAR [commaon mode 140 dB for 1 kQ unbalanced resistance in LO lead, £ 200 VOC peak maxmum.
rejaction rata)
Resistance
Measurameant Methad A—wire of Z—wire resistance
Current source referanced to LO input
Open—circuit Voltage Limited to <10 W
Max. Lead Aesistance 10% of rarge per lead for 200 O and 2 kQ ranges, 1 kQ per lead on all other rangas
(A —wira)
Input Protaction 300V on all ranges
Hiset Compeansation Available on 200 ), 2 k0 and 20 k0 ranges.
BC Current
Shunt Resistar 100 O for 200 wh, 2 mA
1 0 for 20 mA , 200 mA
001 O for 2A 104

Auto Zare OFF Oparation itypical value]

Fallenwing instrument warm-—up at the esnvironment temperature & 170 and <8 minutes, add 0.0001 % range + 2 uV arror for DCV and 2 mO
arfor tof resistance.

Settling Considerations

Reading sattling times are affected by source impedanca, cable dislectric characterstics and input signal changes. The default measurament
delay can ensura the corectness of the lirst reading for most measurements.

Measurament Considerations

Tetlon ar othar high—impadance, low—dislectric abscrption wire insulation is recommended for these maasuraments,

AC Characieristics
Arcuracy Specifications: + (% of reading + % of ranga)™

Function | Range™ Fraguency Rangs | 24 Houwr™ B0 Day 1 Year Ternparature Coaticiant
TEALT = 17C Tea T 25T Teu T =5%C 0°C to (TCALTC 5T
(TCALT +5% 110 50T
Trua 200.0000mY AHz—- 5Hz 1.00 +0.03 1.00 + L4 1.040 + 0.04 0100 + 0.004
RAMS AC HHz—10Hz 035 + 0,03 036 + 0.04 035 + 0.04 0.035 + 0,004
Valtage™ 10Hz—20kHz 0.04 +0.03 0.05 + 0.04 0.06 + 0.04 0.005 + 0.004
20kHz-50kHz 0.70 +0.06 011 + 0.06 0,12 + 005 0.011 + 0.005
GkHz-100kHz 0.65 + 0.0B 0.60 +0.08 0.80 + D.0B 0.060 + D.004
100kHz— 3004z | 4.00 + .50 4.00 + 050 4.00 + 0.50 0.20 +0.02
2000000V 3Hz-bHz 1.00 +.0:02 1.00 +0.03 1.00 + 0.03 0.100 + 0:003
SHz—10Hz 0.35 +-0.02 0.36 + 0.03 0.35 +0.02 0.035 + 0.003
10Hz—20kHz 0.04 + 0.02 0.05 + 0.03 0.08 + 0.03 0.005 + 0003
20kHz-50kHz 010 +0.04 0.11 + 0.06 0.12 + 0.08 0.011 + 0.005
HlkHz-100kHz 0.56 +0.08 050 + 0.08 0.60 + 0.08 0.060 + D.O00E
100kHz—300kHz 4.00 + 0,50 4,00 + 0.50 4.00 + 050 0.20 + 0.02
2000000V AHzr—bHz 1.00 + 0,02 1.00+ 003 1.00 +0.03 0.100 + 0.003
HHr—10Hr 0.35 +-0.02 0,36 + 0.03 0.35 + 0.03 0.035 + 0.003
10Hz—20kHz 0.04 + 0.02 0.07 + 0.03 0.08 + 0.03 0.008 + 0.003
20kHz-E0kHz 0.10 + 0.04 0.12 + 0.05 0.15 + 0.05 0.012 + (LOCS
‘BOkHz-100kHz 0:55 + 0:08 D.B0 +0.08 0.60 + 0,08 0.050 + 0,008
100kHz-300k Hz 4.0 + 0.50 4.0 + 0,50 4.0+ 0.60 0.20 +0.02
300000V 3Hz-5Hz 1.00 + 0.02 1.00+0.03 1.00 + 0.03 0.100 + 0,003
AHr—10Hz 0.35 + 0.02 035+ 0.03 0.35+0.03 0.035 + 0.003
10Hz—20kHz 0.04 + 0,02 007 +0.03 008+ 003 0.008 + 0.003
20kHz-B0kHz 0,10 + 0,04 012 + 006 016 + D.06 0.012 + 0,005
S0kH2-100kHz 0.55 +0.08 0,60 + 0.08 0.60 + 0.08 0.060 + 0,008
100kHz-300&Hz 4.0 + 050 4.0+ 0.50 4.0 + 0.50 0.20 + 0.02
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True 200.0000uA | 3Hz-5Hz 1,10 + 0.06 1.10 + 0.06 1.10 + 0.06 0.200 + 0,006
AMS AC SHz—10Hz 0.35 + 0.06 0.35 + 0.06 0.35 + 0.06 0.100 + 0.006
Curvent® 10Hz—5kHz 0.15 + 0.06 0.15 + 0.06 0.15 + 0.06 0.015 + 0.006
BkHa—10kHz 0.35 + 0.70 0.35 + 0.70 0.35 + 0.70 0.030 + 0.006

2.000000mA | 3Hz-5Hz 1.00 + 0.04 1.00 + 0.04 1.00 + 0.04 0.100 + 0.006

&Hz—10Hz 0.30 + 0.04 0.30 +0.04 030+ 004 0.035 + 0.006

10Hz—5kHz 0,12 + 0.04 012+ 004 012 + 004 0.015 + 0,006

BkHa—10kH:z 0.20 + 0.25 0.20 + 0.25 0.20 + 0.25 0.030 + 0,006

20.00000mA | 3Hz-5Hz 1.10 = 0.06 1.10 + 0.08 1.10 + 0.06 0.200 + 0,006

5Hz—10Hz 0.35 + 0.06 0.35 + 0.06 0.35 + 0.06 0.100 + 0.006

10Hz—5kHz 0.15 + 0.06 0.15 + 0.06 0.15+ 0.06 0.015 + 0.006

BkHa—10kHz 0.35 + 0.70 0.35 + 0.70 0.35+0.70 0.030 + 0.006

200.0000mA | 3Hz-5Hz 1.00 + 0.04 1.00 + 0.04 100+ 0.04 0.100 + 0.006

5Hz—10Hz 030 + 0.04 0.30 + 0.04 030+0.04 0.035 + 0.006

10Hz-5kHz 010 + 0.04 0.10 + 0.04 010+004 0.016 = 0.006

BkHz—10kHz 0.20+0.25 0.20 + 0.25 020+ 025 0.030 + 0.006

1.000000A 3Hz-5Hz 1.10 + 0.06 1,10 + 0.06 1,10+ 0.06 0.100 + 0.006

5Hz-10Hz 0.35 + 0.06 0.35 + 0.06 0.35 + 0.06 0.035 + 0.006

10Hz-5kHz 0.15 + 0.06 0.15 + 0.06 0.15 + 0.06 0.016 + 0.006

BkHz—10kHz 0.35 + 0.70 0.35 + 0.70 0.35 +0.70 0.030 + 0.006

5Hz—10Hz 0.35 + 0.08 0.35 + 0.10 035 +0.10 0,035 + 0.008

10Hz-EkHz 0.15 + 0.08 0.15 + 0.10 0.15+0.10 0.015 + 0.008

MNOTE: [1] Spacificatons are for B-minute warm-up, slow ac filer and sine waye input,

12] 10% cwarmanga on ol moges:

1% Rolatr o cofbration standards.

|4] Specifications asm for sine warve inpat »5% of range. For inputs from 1% to 5% of range and <50 ke, add 0.1% of mrge additional smor
For B0 kHz to 100 kHz, odd §.13% of ange

|E] Whan tha fraquency & lower than 100 Hz, the spocification of skow fifter is only for sins wae input.

|6] Specifications asm for sine wave input »5% of ange. For inputs from 1% o 5% of range, add 0.1% of mngs additional amor
Spacifinations are typical vafues for 200 wl, 2 md, 2 4 and 10 4 mngas whan frequancy is =1 kMz

Measuring Characieristics

Truga RMS AC Voltage
Measurament Mathod AC-coupled Trua-AMS —- measure the ac componant of input with up to 300 V DC bias on any range.
Crest Factor = 5 at full range
Input Impedance 1MQO = 2%, in parallel with <150 pF capacitance on any ranga
Input Protection 2300V rms on all anges
AC Filter Bandwidth Skowe: 3 He — 300 kHz
Madium: 20 Hz — 200 kHz
Fast: 200 Hz — 300 kHz
CMRR {common mode 70 dB, for tha 1 k0 unbalance in LO lead, <60 Hz common mode signal frequency, =500 VDC peak
rapection ratio) MAXITILM.
True RMS AC Currant
Measurament Mathod Direct coupled to the fuse and shunt; AC-coupled Trua RMS measurement measure the AC componant).
Crest Factor = 3 at full range
Mast. Irput DC + AC currant paak value <200% of range. Current with DC current componeant <10 A rms.
Shunt Resistar 100 @ for 200 wh, 2 mA
1 G far 20 mA , 200 mA
D01 Q for 1A

Satthing Time Considaerations
The default measurement delay of the multimeter can ensura the corectness of the first readings of most of the measurements. Make
sure the RC circuit of input terminal has been fully settled (about 1 5) before accurate measurement.

TM )
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Frequency and Period Characteristics
Accuracy Specifications: + (% of reading™™

Function Range Frequency Range | 24 Hour™ 80 Day 1 Year Temperature Coafficient
Ta Gl T T 50 Te T #5C 0T 10 | Tau T BT
{ TeT+57) 10 50T

Fraquency, | 200my-300V AHz-5 Hr 0.07 007 0.07 0.005
Periad 5§ Hz—10 Hz 0.04 0.04 0.04 0.005

10 Hz—a0 Hz 0.0z 0.02 0.02 0.0m

40 Hz—-300 kHz 0.005 0.006 0.007 0.001

300 kHz—1 MHz 0.005 0.006 0.007 0.001

Additional Low Frequency Errors: (% of reading)

Fraquency Gate Time (Resalution)
15 ( 0.1ppm | 0.15 { 1ppm ) 0.01s { 10ppm | 0.001s | 100ppm |

3 Hz-5Hz ] 0.2 0.12 012
5 He—10Hz 1] 017 017 0.17
10 Hz-40Hz 1] 020 0.20 020
40 Hz-100Hz 0 0.06 0.2 021
100 Hz-200Hz 1] 0.03 0.21 021
300 Hz-1 kHz 1] 0.01 0.a7 007
> 1kHz ] ] 0.02 Doz

NOTE: [1] Specifications ama for B minues wam-up and 1 = gaie firm,
[2] For frequancy = 300 kHz, the spacification i for AC inpirt waltage of 10% to 110% of mnge. For freguency >300 kHz, the specification & for AC input voltnge of 20% 10 110%
of moge. The madmism input is imited to 780 Vims of 8 107 Vohs=MHz fvhicheves is laas). 200 mV range & full ange inpat or input that & laiger than the full mnge
Far 20 m\ to. 200 m\ inputs, muSply % of reading ormoe by 10
[3] Refative o cofibration standads

Measuring Cheracteristics

Freguancy and Period

Muaasurement Mathod Reciprocal-courting technique, AC—coupled input using the AC voltage funetion,
Input Impedance 1 MO = 2%, in parallel with <150 pF capacitance on any range

Input Protection 300 Vrms on all ranges

Measurement Considerations ;

All frequency counters are susceptible 1o arrer when measuning low-voltage, low-fraquency signals. Shielding inputs frorm external nose
pickup is eritical for minimizing Messurement arrors,

Settling Considerations

Errars will ocour when attemptmg to measure the frequency or penod of an input following a de offset voltage change. The input blocking
RC time constan must be allewead to fully settle jabout 1 5] before the most accurate measuraments are possibla.

Temperatwre Characreristics Accuraty Spacifications ™
Furnction Probe Typa Type Optimum Range 1 Year Temperature Coefficiant
T T 5T 0T 10 [To T-5T)
[T 45T ) 10 50T

Temperatute | prpaing s @ =0.00388 —2007C — BE0TC 0IET 0.017%
e e e | 0008 —200°C — BEOTC 07t 0.017%
o =0.00381 22007 — BBOT 0.14T 0.017C
21kl o =0.00392 2007 — BROTC G.i6T 00T

27k0 —40T — 150 0,087 0.0027C

3k0 —a0C — 150 0.08T 0.0027C

i 5k0 Z40°C — 150 0.08°C 0.002T

Flasiatance 10k Za0°C — 150 0.08°C 0.002°

20 k0 —40T — 150C 0.087T 0,002
B 0T - 1820TC 0.76T 0147
E Z270°C — 1000C 0ET 0.027C
] —Z10°C — 1200C 08T 0.027
_— et | K _370°C — 1372C 05T 0.097%
Tl N —270° — 1300C 05T 0.047
R ZB0C _ 17681 0sT 0.097C
5 ZE0T — 1768.1°C 0ET EEE®
T —270° — 400 05T 0.097

MNOTE: [1] Spacfications ara for 90 minutes warm-=upn. Probe amor sechuied
2] Spacificaton is for HWR mesistanon meosiswment
[3] Findasivn to-oold junction mmpamium, accurnoy is besed on | T5-80, Built-in cold junchon immpamiure rmfars io the terparatee insida the banana jack and fts scocwcy 5 =25 T

TM )
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Measuring Characteristics

Thermocoupe
Conversson ITS—50 software compansation
Refarence Junction Type Internal, Foed, or External
T/C Check Selactable per channel. When tha channel resistance is >5k 0, it is considerad as Opan.
RTD
Alpha = 0.00385 IDINAEC 751); using IT5-90 software compansation;
= 0.00389, 0.00391 or 0.00392; using IPTS—68 software compansation
Thermistor
44004, 44007, 44006 seres
Measurament Considarations

The built—in cold junction temparature fracks the temperature inside the tarminal box. The change of temperature in the terminal box might
cause additional error. When using the buili—in cold junction compansation, connect the sensor terminal of the thermocouple to the tarminal
box and warm it up for more than 3 minutes to minimize the error.

Module Speciticarions

MC3132 /MCI164 /MCE324 /MCI648

MMultiplexar Matnx
Ganeral MC3132 MC3 1684 MC3324 MC3648
32 B4 20 Voltage+4 4x8
Mumber of Channels Currant
2{0 wite: 2 wire 24 wire 2 wira
Connect to DMM Module? Yas Yas Yes MNo
Scanning Speed” BOCHs G0CHs BOCh/s —
Open/Close Spaad 200Chs 200Chis 200Ch!s 200Chs
Mairnum Input
Voltage (DC, AC rms) 300Vms 300Vmms 300Vrms 300N rms
Currant {DC, AC rms) 1Arms 1Arms 1AmMs TAmms
Power (W, VAl VA, 50VA BOVA BOVA
Izolation {ch-ch, ch—earth) (DC, AC rms) 300Vms 300V rms 300%rms 300Wrms
DC Characteristics
Offset Voliage Buv Suy Suy Sul
Initial Closed Channel Resistance <10 <10 <10 <10
Isolation [ch—ch, ch—earth) =10G0 >10G0 >10G0 >10G0
AC Characteristics
Bandwidth M-z 1MHz TMHz TMHz
Ch—Ch Cross Talk (dB)™ —45 —1g™ —a5 -18
TMHz 100pF 100pF 100pF 100pF
Capacitance HI-LO 200pF 200pF 200pF 200pF
Capacitance LO—Earth 10° 10 10° 10°
Other
TIC Cold Junction Accuracy (Typicall 0.8¢C oacH 08¢ =
Switeh Life (No Load) (Typecal) 100M 1000 T00M 100M
Switeh Life {Ratad Load) (Typical) ® 100K 100K 100K 100K
Operating Temperatura 0T - 557 0°C — 85°C 0°C — 55°C 0°C - 557
Storage Termperature -207C - 707 —-20°C - 70°C -20°C - 70°¢C -20°C - 70°¢C
Hurmidity Inan—condensing) 40°C [ 80% RH 407C [/ 80% AH 407 / BO% AH 407 / B0% AH

NOTE.[1] integration fima: 0OZPLE, channed delay: §; o 2o off; alarm:c off; scalng: off; display; off, dota 1o mincral mamony,

[2] SO0 e
[3] Isclrtion within banks i -20dB

[£] Spacificazions are far the LD setsng and not shn mparsturs of the cold tarminal

[5] Apples o msistim iosds onsy

-I-ESTLINK
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MC3I534

Digital Input/Output (DIO)

Port 1,234 B-bit, input or output, non-isolated

Typa Win(L} WVin(Hp WoutiL Vout{H) inlH) Max

TTL <8V =20V <0 2V@|=—500mA =4, BVl =1mA <42V with external

5V CMOS =1 6y >3V <0 PV@Bla=—500mA | >4 BUBl..=1ma apen drain pull-up

3.3V CMOS <1.0V =23 <0 2V@l=-500mA >3 18V@La=1mA

2 5V CMOS <078V =176V 0.2Vl =—500mA =2 38V@l_=1mA

Liser defined Threshald-0.3Y Thrashold+0.3Y | <0.2V@| =-500ma >lleval-0.2Vi@] =1mA

Alarming Match or mismatch, maskable Match o mismatch,
maskabla

Spead ams (Max) alarm sampling dms (Max) alarm
sampling

Latency Bma Sms

Read/Write Spead | 100 /s 100 ¥ /s

Totalizer Input (TOT)

High Speed (TOT1,TOT2) Mormal Spead (TOT3,TOT4)
Maximum Count i 221

Totatiznc input I'E:{':;“““"’ risingy o falliog adoa, 100KkHz (max), rising or falling edge, programmabis

Sigral Level CMOS 3.3V takarable TWp-pimn) A2Vpkimaxh, Vem=—12"-+12V

Thrashiold Fixed at CMOS 2.3V —12V-+12V, HiRE

Gatad Input CMOS 3.3V-Hi, CMOS 3.3V-Lo or none, | CMOS 3.3V-Hi, CMOS 3.3V-Lo or none,
BV tolerance 5V wlerance

Count Reset Manual or Aead + Aeset 100K fs

Read Spead 100

Analog Voltage Output (DAC)

DAC 1,234 + 12V, non—solated (earth refarenced)]

Rasalution Tmv

lout 10mA max™

Setting Time 1ms to 0.01 % of output

Accuracy [ % of output + mV)

1 year 2 5C 0.25% +20mV

Tamp Coaefficient

+ [0.015%+1mVTC

MNOTE: [1] Mo lmi far 5 slhots (20 DAC channais}

General Specifications

Powwar Supply 4.3 inches
Power Consumpton AC 100V — 120V, 45Hz — 440Hz
AC 200V — 240V, 45Hz — 66Hz
Detact the power frequency automatically at power—on, 400 Hz defaulis to 50 Hz
‘Working Environment 25 VA Max
Storaga Temperatung Full accuracy for 0C 1o 50T
Full accuracy to 80% R.H. at 40°C Non—coagulation
Operaton Alttuda —-40% 10 70T
Safety Up to2000m
EMC IEC 61010-1; EM 61010-1; UL 81010-1; CAN/CSA-C22 2 Mo, 810101
Measurament CAT | TODIV/CAT 1 300V
Pollution Degree 2
Waight EM 61326-1
Dirmension Ahaut 5.7 kg (without package)
Ramaote Intarface (haight = width x langthl: 158.0mm = 239.0mm = 373.4mm
Pragramming Languags GPIB, 10/100Mbit LAN, USE 2.0 Full Speed Device & Host (support USE storage device], RS-232
¥} Compatibility SCP
Warm—up Tima LXl Core Device 2011, Version 1.4
Pewer Supply 90 minutes
TM .
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» Ordering Information

Description Ordering Mo.
Kk Data Acquisition/Switch System 300
Data Acquisition/Switch System + DMM Module M3o1
Power Cord confarming to the standard of the country -
USB Cable CB-USBA-USBB-FF-150
Mixed=interface Separator Line MixX-SEFPARATOR
Four Spare Fuses:
Standard Accessories 2AC, 250V, T3.15 A fuses =
2 AC, 250 ¥, T250 mA fuses
Quick Guide -
Resource CO (User' s Guide and Application Softwara) -
DM Module (6% digits) MC3065
20-channel Multiplexer MC3120
32 -channel Multiplaxer MC3132
B4 -channe! Single-ended Multiplexer MC31E4
32=channel Reed Multiplexer MC3232
Optional Accessories: Module | 64-channel Single-ended Reed Multiplexer MC3Z2E4
20-voltage-channal+d=current=channel Mixed Multiplexer MC3324
16=-channel Actuator MC3416
Muttifunction Module MC3534
4 x 8 Matrix Switch MC3648
Dual 4-channel RF Multiplexer MC3724
MC3120 Terminal Box MITBEZD
MC3132f MC3232 Terminal Box M3TB32
) ) MC3164/MC3264 Terminal Box MITBG4
ool (o ssode: MC3324 Terminal Box M3TB24
MC3648 Terminal Box M3TB4B
MC3534 Terminal Box M3TB34
MC3418 Terminal Box M3TB16
RS232 Cable -
External Port for Analog Bus Interface A-BUS-EXT-PORT
Optional Accessories Rack Mount Kit RAM=1-M300
Rack Mount Kit for Two Instruments RM=-2-M300
PC Software for M300 Series Uitra Acquire
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