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eNPR Amplifier
Get Started with the Model Cell

This guide explains how to measure electrical Resistance (R) and/or estimate
Conductance (G) using the Elements hardware-software system using a Model Cell
connected to an eNPR amplifier and Elements EDR4 software.

Material required:

- The eNPR amplifier
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- The Model cell
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- EDR4 software installed on your computer (click here to download the latest
version)
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The 1GQ Model Cell (MC) is a 15 x 25 mm PCB device featuring a 1GQ resistor (£30%
tolerance). It includes a manual switch to select between:

e LN (Low Noise)
e« ULN (Ultra-Low Noise)

To change mode, slide the switch on the model cell to either "LN"™ or "ULN".

1. Important: The EDR4 software settings must match the selected noise mode, as
described in the following sections.
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Reading Resistance (R) Using the “RC Estimation” Tool

1. Select the noise mode (LN or ULN) on the Model Cell and connect it to the eNPR 100kHz
amplifier.

2. Connect the amplifier to your PC and launch the EDR4 software.
3. Inthe startup window, press the “connect” button.
4. Inthe "Controls" widget:
o Click the "Voltage Range" dropdown (V)
o Select:
= “700 mV - Ultra Low Noise” for ULN mode, or

= “2000 mV - Low Noise” for LN mode

1. Mismatch between the switch position and the software setting results in
incorrect readings

Controls g X
’ Voltage command filter: 1 kHz - Low bandwidth
Wioltage range: 700 mV - Ultra Low Moise

(® 700 V¥ - Ultra Low Moise
(" 2000 mV - Low Moise

’ Current range: 200 pA
’ Sampling rate: 1.25 kHz
’ Oversampling: x1

5. Go to the “RC Estimation” widget:
o Tick “Estimate Resistance”
o Adjust stimulus parameters as displayed in the screenshot below:
o Click the Play button (P) to start the measurement.

A periodic square-wave voltage stimulus will be applied, and the estimated Resistance (R) will be
displayed.
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Measuring Model Cell Conductance Using the 1/V Analysis Tool

Before starting this section, complete the first four steps described in the previous paragraph

1 Compensate for electrode offsets by clicking the “Voltage Offset Compensation” button
(indicated by the red arrow in the figure below)

I. Note: Once the baseline current reaches approximately 0 pA, click the button again to
disable the compensation tool before applying any additional stimulus.

2 Access the I/V Graph Analysis tool via the “Analysis” menu and start the analysis by clicking
the green display button (P).

3 Select and run the “Conductance” protocol, using the settings shown in the screenshot below
(blue arrow). The parameters for the stimulus should be adjusted as shown.

4 Once the I/V curve is fully plotted, proceed to calculate the conductance by fitting the data
with a linear equation. Then, click the “Linear Fit” button (orange arrow) and review the
results displayed in the box next to the button.

4 Given that the Model Cell resistance is 1 GQ, the expected conductance value is
approximately 1 nS. (»)

ELEMENTS srl - ITALY - C.F/P.IVA/VAT 04113900403 - tel: +39 0547 482983 - www.elements-ic.com

commercial info: info@elements-ic.com - technical support: support@elements-ic.com



http://www.elements-ic.com/
mailto:info@elements-ic.com
mailto:support@elements-ic.com

< FDRA 160

View Analysis Advanced Preferences 7

Connection & X Acqusiton info & X RCEstimation & x
JerPron0s =] | Doconnect Banchwdith: > m B
ves 7] 1232 ksps
y[025 =iz 0610 Wz o
o Estmate - e
el #\ W e o5 ELS
Tpulse| 100 E jms.
amp) 16 3 Ll
B Sarsing rate: 125 et ol L LT L
¥ Oversanping: x1
014 |
Voltage stimulus 5 x 0ad T
HeG
=1L N 1Al Graph - channel 1 & x
Recording path: C:/Program Files/Common Fies/ 0.4 - b E | o>
Fie: Example Example b CE ) | 2 4 wa R
05 | [a
T T T T T T . T T T L T T T T Ioorcbansients  [100.0 s
[] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
New doos Resoce ] urrent v frvronevaoe =] @
500
[mv] v "B
400 024 A
300 | &
200 e o
jstep| Hmv 100 0.05 4
° EL o — 1L L L 0 o
nfs = 1003 0.05 o
o 3 T
200 0.1 .
300 R
2003 024/ "
5007 : : 1 ; 1 T : : ' ; 1 : : : S 0.25 et R s u]
[ 1 2 3 4 5 6 7 13 9 10 11 12 13 11 15 16 17 18 19 200 -150 -100 -50 O S50__100 150 200
cance: L035nS
F= E“' = @ @ al vy Currentoffet: 135.7411fA
|0 3 [Reversal potential: -130.806 UV’
IV Graph - channel 1 g x
Py T ,
‘ | o .
O l;:}fg " 5 yein EER

Ignore transient:

0.25 5 [nA]
0.2
0.15
0.1

0.05

-0.05

-0.1

-0.15

-0.2

o
v b b b b e by by a Laaas

-0.25 3
-200 -150
Conductance:

Current offset:
Reversal potential:

-100 -50 0
1.037725n5

135, 7411 fA
-130.806 uV

100.0 El: m;
Mew data: |Replace ¥ | Current value:

s
Average value ¥ .

[mv]

50 100 150 200

ELEMENTS srl - ITALY - C.F/P.IVA/VAT 04113900403 - tel: +39 0547 482983 - www.elements-ic.com

commercial info: info@elements-ic.com - technical support: support@elements-ic.com



http://www.elements-ic.com/
mailto:info@elements-ic.com
mailto:support@elements-ic.com

