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When testing a device, the object is to determine the voltage across the device or the current passed through it.
To compute the actual voltage or current we should first understand the output configuration of the testing

instrument.

The programmed test voltage (Verog) is applied to the DUT in series with a source resistor (Rs). Table 1 lists the

values of Rs.

Table 1: Range Resistor Values

Range # Rs Auto Z Range
1 102.4 kQ > 25 kQ

2 6.4 kQ 1.6 kQ2 - 25 kQ
3 400 Q 100 Q- 1.6 kQ
4 25Q <100 Q
Constant Voltage 25Q any

The next step is to select the test frequency (f) and the dissipation factor (D). Then we can calculate Vpyr and lpyr
using Ohm’s Law and the derivative equations, which are listed at the end of this application note.

What follows is an example in which the DUT is a capacitor.
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I=V/Z
V = Test Voltaga (5mV fo 1.275V)
| = Test Current (51nA to 51mA Max)

£ =Fror = Zpur + 2500 {Rs at test
fraquency)

Figure 1: Block Diagram

DUT = 2uF capacitor
D=0.1

Test Voltage = Vppog = 1V
Test Frequency = f = 1kHz
Resistance Range = range 4

Source Resistance = Rg = 25W

Figure 2: Schematic
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Given the test parameters, we can calculate Xpyr (which in this example is X¢), Rpur (Which in this

example is R¢), Zpyr and Zor. Once we have these values, we can calculate Vpyr and Ipyr,
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1 1

Xour = = = 79.57Q
2n fC 2n 1kHZz2uF

Rour = XD = (79.57Q) (0.1) = 7.957Q

2 2 2 2
zDUT:J (Xour) *+ (Rour) ™ = J@g.sm) + (7.950)" = [ 63sass0 = 79.960

zTOT:J (%our) + (Royr + Ro) :\/(79.57Q>2+<7.959 +250)" :\/ 7417.800 = 86.120

Vv Zour (v ) 79.960 <1v> 0.928V
DUT — ZTOT PROG - 86.120 - '

After calculating the voltage across the DUT (0.928V), we calculate the current running through the DUT
using Ohm’s Law, I=V/Z.

IDUT = VDUT/ZDUT = (0928V)/(7996W) =0.0116A =11.6mA.

LCR Voltage & Current Ranges

Figures 3 and 4 illustrate the voltage across a DUT (for resistors or low-loss capacitors and inductors)
and the maximum current of the LCR instrument at 1.275V. Actual voltage and current values depend
on the DUT.
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Figure 3: Voltage versus Impedance
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Maximum Current

Application Note

@ 1.275 volts, 25 ochms (Constant Voltage)
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Figure 4: Current versus Impedance
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Formulas for Calculating DUT Voltage, Current & Impedance

XDUT= ar 2T[ﬂ-

2q fC
Rpur= XD or %
Q

Zour

[ Ca)” + (o)’

2 2
Zrar = (XDUT) + (RDUT + Rs)
Zpur
Vour = —— ( VPHDG)
Lot
YrroG
oyt =
Z1o1
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