


Easy to install and use

The TE4100 series supports Plug-and-Play
operating systems. Once installed, your
computer will automatically detect and
alocate 1/0 space, without having to set
address switches.

Add to this the intuitive Graphical User
Interface (GUI), and you are up and
making measurements within minutes of
installation. Just point and click to perform
awide range of complex measurements.

To further increase productivity and to
automate the measurement process, the
TE4100 series examples are provided with
comprehensive Windows98/95 and NT
support for both textual programming
languages such as “C”, ATEasy,
LabWindows/CVI, TestPoint, MatLab and
more, or for graphical environments such
as VisualBasic, LabView, HPVee etc.

6-wire Guarded Resistance
Measurement (TE4200)

The TE4200 provides a guarded 6-wire
resistance measurement method. It is used
to make resistance measurements when the
resistor-under-test has other shunting paths
which can cause inaccurate readings. This
method isolates the resistor-under-test by
maintaining a guard voltage at a user
defined node. Applicationsincludein
circuit test, Resistor Networks, etc.
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Example: Assume a 30kQ resistor isin
paralel with two resistors (510 Q and 220
Q), that are connected in series. By sensing
the voltage at the top of the 30 kQ, and
then applying this same voltage to the
junction of the 510 Q and 220 Q thereisno
current flow through the shunting path.
With this “guarding”, the SM2044
accurately measures the 30kQ resistor.
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Extended Resistance
(TE4200)

When utilizing the Leakage M easurement
configuration, Use the following equation
to derive the resistance being measured:

Rx = Vs/l, where Vs is the DC voltage
source, and | is the leakage current being
measured. For example, if you set the
leakage test voltage to 9.0V and measure

9 nA of leakage current, this corresponds to

1,000 MQ of resistance. This applicationis

useful for testing cables, printed circuit
boards, connectors and semiconductors.

Voltage, Current and Resistance

DC Volt Range Full Scale Reading Resolution Aggg&agyég% ?ff’ = Az%(ilgic%olb\/[eﬁr
[1] Accuracy is % of reading + 330mV 330.0000 mV 100 nvV 0.004 + 5.5 pv 0.007 + 8 v
Volts. 33V 3300000 V v 0.0025 + 12 IV 0.0045 + 17 pV
33V 33,00000 V 10 pv 0.004 + 280 pV 0.007 + 330 PV
330V 330.0000 V 100 pv 0.005 + 1.2 mV 0.008 + 1.5 mV
oo 33mA 3.30000 MA 10 nA 0.07 + 350 nA 0.085 + 400 nA
33mA 33.0000 mA 100 nA 0.06 + 2 pA 0.075 + 3 pA
[1] Accuracy i % of reading + 330 mA 330,000 mA 1pA 0.055 + 40 A 0.075 + 60 UA
Amps. 2.5A 2.50000 A 10 pA 0.1 + 200 pA 0.14 + 350 A
AC Volts (RMS) Range Fg&dsicr?lge Resolution | Frequency AgglgéagySg(é ?ff’ S A2<:3cotg ai(:;éolc\([eﬁr
[1] Accuracy is % of reading + - 330mv 330.000 mV 100 nvV 10 Hz - 20 Hz 3.1+ 380 uv 3.2+ 430 pv
(2] S i limited o 810 Vot [ R 20Hz-47Hz | 093 +170 pV 0.95 + 200 pV
Hz Product.. 47 Hz - 10 kHz 0.14 + 110 pv 0.15 + 120 pV
10kHz-50kHz | 0.6 + 200 0.63 + 230 PV
50 kHz - 100 kHz 5.4 + 370 pv 5.6 + 400 pvV
33V 3.300000 V 1V 10 Hz - 20 Hz 31+22mV 32+25mV
(Signal >10 V) 20 Hz - 47 Hz 0.96+ 15 mV 10+17mV
47Hz-10kHz | 0055+ 11mV 0.065 + 1.2 mV
10kHz-50kHz | 0.65+13mV 07+15mV
50kHz- 100kHz| 52+17mV 53+2mV
33V 33.00000 V 10 pv 10 Hz - 20 Hz 31+16mV 3.3+20mV
(Signa >100 mv) 20 Hz - 47 Hz 0.96 + 14mV 10+ 16mV
47Hz-10kHz | 0065+ 11 mV 0.073+ 13 mV
10 kHz - 50 kHz 0.095 + 18 mV/ 0.12 + 20 mV
50kHz- 100kHz|  16+22mV 18+ 30 mV
250V [2] 250.0000 V 100 pv 10 Hz - 20 Hz 3.1+160mV 3.3+ 200 mV
(Signal >1V) 20 Hz - 47 Hz 0.96 + 130 mV 10+ 150 mV
47Hz-10kHz | 0,045+ 110 mV 0.06 + 130 mV
10kHz-50kHz | 04+ 170 mV 0.45 + 200 mV
50kHz- 100kHz| 1.8+ 240 mV 2.1+ 300 mV
AC Current (RMS) (392&3215/3 " 3.30000 MA 1nA :128 :z - 20 Hz 27+ 4pA[l 29+ 4pA[l
Z- 47 Hz 09+4pA 10+ 4 pA
[1]Accuracy is % of reading + 47 Hz - 1 kHz 0.08 + 3 pA 0.12 + 4 pA
Amps 1kHz - 10 kHz 014+ 4 pA 022+ 4 pA
33mA 33.0000 mA 10nA 10Hz- 20 Hz 2.6+ 30 A 28+30 pA
(Signal >500 uA) 20 Hz - 47 Hz 0.9 + 30 pA 10+ 30 yA
47 Hz - 1 kHz 0.15 + 20 pA 0.16 + 30 pA
1KHz - 10 kHz 03 +40 A 0.4+ 40 pA
330mA 330,000 mA 100 nA 10 Hz - 20 Hz 2.7 + 400 pA 2.8+ 400 pA
(Signal >5 mA) 20 Hz - 47 Hz 0.9 + 400 A 1.0 + 400 pA
47 Hz - 1KHz 0.17 + 180 pA 0.22 + 220 A
1KHz - 10 kHz 0.4 + 350 PA 0.6 + 400 pA
25A 2.50000 A 1pA 10 Hz - 20 Hz 25+3mA 27+3mA
(Signal >50 mA) 20 Hz - 47 Hz 0.8+3mA 09+3mA
47 Hz- 1KHz 02+2mA 0.21+3mA
1kHz - 10 kHz 0.4+3mA 0.44 + 4 mA
Resistance
2-wire Oarr:gé-wwe Range F&’éladsﬁ%e %%erﬂ Resolution A‘Z%Eirg% QP]_]D["’%]'S égggrgl [11](%
[1] Accuracy is % of 33Q[4] 33.00000 Q 10 mA 10 pQ 0.005 + 1.5 mQ 0.008 + 2 mQ
(2] Vet ot T 56t 0 2 1ps, 3300 330.0000 Q 1mA 100 pQ 0.0046 + 5 mQ 0.007 + 6 MQ
nvs'ilgéngggt R;)euL grf“g?ms zero, 33kQ 3.300000 kQ 1mA 1mQ 0.003 + 32 mQ 0.005 + 33 mQ
[3] 4-wire ohms is available to 33kQ 33.00000 kQ 100 pA 10 mQ 0.0033 + 330 mQ 0.006 + 350 mQ
(4] ooy A with the 330kQ[3] | 330.0000 kQ 10 pA 100 mQ 0007 +4Q 0009+5Q
2042/44. 33MQ 3.300000 MQ 1pA 10 0.03+50Q 0.04+70Q
33MQ 33,0000 MQ 100 nA 100Q 013+500Q 0.2 + 600 Q
330MQ[4] | 330.00MQ 10nA 10kQ 14+ 60kQ 2.0+ 80kQ
Temperature (TE4200)
Temperature RTD Type [1] Ro (Q) Resolution Temr[;(ra]régure Aocué?]ch%ér%]i e
B e ey ™ e vt tor ng’gsfé p;?ggzlé 1000,200Q | 001°C | -150t0650°C +0.06 °C
E{;?Sfé,";?é’ééé 500 Q, 1kQ 001°C | -150t0 650 °C £0.03°C
Cu(Copper) | Lessthan12Q | 001°C | -100t0200°C AR S B
Cu(Copper) | Higherthan90Q| 0.01°C | -100t0200°C AU e B
L eakage (TE4200)
L eakage reading Voltage range Accuracy 23°C + 5°C One Year [1]
[1] Accurecy i5 9 of reaing + 1.00 nA to 100.00 nA 10V to+ 10V 2+ 350 pA
Err(?r. does not include external 100.00 nA to 1000.00 nA 9Vto+9V 1.2+ 2nA
shunt resistor's tolerance: 1000.00 nA to 3300.00 nA IVi+7V 15+20nA




Peak to Peak, Crest and Median (TE4200)

N Full Scale reading : L owest specified Accuracy
ACV P-P[2] ACV Range Vp-p) Resolution input voltage (Vp-p) | 23°C + 5°C One Year [
[ Cclcurmy is % of reading + 330 mv 1.85V 1mv 01V 15+ 10mV
lolts
(2] Specified from 30Hz to 10kHz. 33V 185V 10 mvV 1V 14+ 70mV
33V 185V 100 mV 10V 1+ 700 mV
250V 850 V 1V 100V 1+ 6V
: L owest specified Highest specified Accuracy 23°C +5°C
oY= Sas=eo @il ACV Range | Resolution input voltage (Vp-p) | input voltage (Vp-p) One Year [1]
[1] Accuracy is % of reading + 330 mvV 0.01 01V 18V 22+03
Constant.
[2] Specified from 30Hz to 10kHz. 33V 001 v 18V 21£01
33V 0.01 10V 180V 2+01
250V 0.01 100V 700V 201
: : : L owest specified Accuracy 23°C + 5°C
AC Median [2] ACV Range | Full Scalereading | Resolution input voltage (Vp-p) One Year [1]
[1] Accuracy is % of reading + 330 mvV +0.950V 1mv 0.08V 33+17mV
Volts.
[2] Specified from 30Hz to 10kHz. 33V £ 950V 10mv 0y SE160/mY
33V £950V 100 mV 8V 3+1.4V
250V + 425V 1V 80V 3%+ 12V
Timing Function (TE4200)
i Threshold DAC Typical one year
LGRS AoZXel Sclected VAC range| Threshold Range Resolution setting uncertainty [1]
[1] Accuracy + (% of setting + volts). 330mV -1.0V to +1.0V 0.5 mVv 0.2% + 4mV
33V -10.0V to +10.0V 5.0 mV 0.2% + 40mV
3V -100.0V to +100.0V 50 mV 0.2% + 0.4mV
250V -500V to +500V 500 mV 0.2% + 4V
1Hz- 100 Hz- 1 kHz- 10 kHz- 100 kHz-
ACV Frequency Frequency Range 100 Hz 1kHz 10 kHz 100 kHz 300 kHz
[1] Input RMS voltage required for a .
valid reading. For example, 10% - Resolution 1 mHz 10 mHz 100 mHz 1Hz 1Hz
200% of range indicates that in the
330 mMVAC range, the input Uncertainty is+0.002% of
ég})tags#ouldhe%mvw readingiadder <hown 4 mHz 20 mHz 200 mHz 2Hz 5Hz
. 10 - 200% 10 - 200% 10 - 200% 10 - 200% 25 - 200%
Input Signal Range [1] of range of range of range of range of range
ACI Freguency Frequency Range 1 Hz-100 Hz 100 Hz-1 kHz 1 kHz-10 kHz 10 kHz-500 kHz
Resolution 1 mHz 10 mHz 100 mHz 1Hz
Uncertainty 0.01% +4 mHz 001%+20mHz | 001% +200 mHz 0.01% +2 Hz
' ”paL_‘g 'STgwaRl aﬁggge' 10% -500% 10% - 500% 10% -500% 10% - 500%
Inpgé ﬁ'q%”gaﬁggge' 50% - 100% 50% - 100% 50% -100% 50% -100%
égg‘# AS' gzng]Ar‘;g“ngg's 50% -110% 50% - 100% 50% - 100% 50% - 100%
Duty Cycle Frequency Range 1Hz to 100Hz 100Hz to 1kHz 1kHz to 10kHz | 10kHz to 100kHz
Resolution 0.02% 0.2% 2% 20%
Typical Uncertainty is+003%
of reading + adder shown Rl oSk S vt
Full scale reading 100.00 % 100.00 % 100.00 % 100.00 %
Pulse Width Polarity Frequency range | Resolution | Width range Uncertainty
Positive and Negative pulse 1 Hz to 100 kHz 2us 2uSto 1S 0.01% + 4 uS
Capacitance Measurements (TE4200)
Capacitance Range Full Scale Reading Resolution Acglégécx 50086[\1(]6“
[1] Accuracy is % of reading + 10 nF 11,999 pF 1pF 21+5pF [2]
Farads. 100 nF 119.99 nF 10 pF 1
[2] Within one hour of zero, using
Relative control. Accuracy is 1pF 11999 pF 100 pF 1
specified for values higher than 10 pF 11.999 pF 1nF 1
5% of the selected range with
thgaoeption of the 10gnF 100 pF 119.99 nF 10 nF 1
range, which is capable of 1mF 1.1999 mF 100 nF 1
measuring down to O pF. 10 mF 11.999 mF 1pF 2
| nductance Measurements (TE4200)
Full Scale ; Default Accuracy One Year
Range Reading Resolution Frequency 23°C +5°C [1]
[1] Accuracy is % of reading + 33 puH 33.00 pH 1nH 75 kHz 3+500nH [2]
" :;‘3 < conificd for 330 pH 330.0 pH 10 nH 50 kHz 2+3pH
values greater than 5% of the 33mH [3] 3.300 mH 100 nH 4KkHz 15+ 25 uH
3 S’\ij‘_e@w range. - 33 mH 33.00 mH 1pH 1.5kHz 1.5+ 200 pH
(3] Miirmum measurezble 330 mH 330.0 mH 10pH 1kHz 25+3mH
33H 3.300 H 100 uH 100 Hz 3+35mH

I nternal Temperature
(TE4200)

A special on-board temperature sensor
allows monitoring of the DMM'’s
internal temperature. This provides the
means to determine when to run the
self-calibration function (S-Cal) for the
DMM, as well as predicting the
performance of the DMM under
different operating conditions. When
used properly, this measurement can
enhance the accuracy and stability of
the DMM. It also allows monitoring of
the PC internal temperature.

Capacitance Measurement
(TE4200)

The TE4200 measures capacitance
using a differential charge slew method,
usable down to afew pF. With the
exception of the 10 nF range, each of
the ranges has a reading span from 5%
of range to full scale. For testing surface
mount parts, use the optional
Signametrics SMT Tweezer probes.

| nductance Measurement
(TE4200)

The TE4200 measures inductance using
aprecision AC source with a frequency
range of 20 Hz to 75 kHz. Since
inductors can vary greatly with
frequency, you should choose the
appropriate generator frequency. In
addition to inductance, the inductor’s

Q factor is measured.

Sourcing Functions
(TE4200)

The TE4200 adds a number of sourcing
functions, giving great versatility for a
variety of applications. All of the
available sources, VDC, VAC, and IDC
areisolated. This alows sourcing with
a significant common mode voltage as
well as the ability to connect several
TE4200 unitsin parallel for increased
DC current, or in series for increased
DC voltage.

Two D/A converters (DACs) are used
for the source functions, a 12 bit DAC,
and aTrim DAC. Thelast augments
the 12 bit DAC to form a 16 bit
composite DAC. For functions
requiring high precision, use both
DACs by selecting the ClosedL oop
mode, otherwise only the 12 bit DAC
is engaged.






