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© Electron Plus 2018-2024

This manual (or part thereof) may not be reproduced by any means (electronic or
photographic, including translation into a foreign language) without prior written consent and
agreement from Electron Plus as set-out in United Kingdom and international copyright laws.

Electron Plus is a trading style of BFRAD Limited.
..1.2 Part number

SPA100_User_Manual.PDF

24.002, November 2024
..1.4 Location

The latest version of this document can be found on the 'manuals’ page of our website:
www.electron.plus/pages/manuals

..1.5 Published b

BFRAD Limited (t/a Electron Plus)
Unit 8 Manor Farm Business Centre
Manor Lane

Hereafter referred to as Electron Plus

o We frequently update our manuals and add new features and improvements as they
available, please ensure that you check our website for an updated version of this
document, especially if updating your Electron Plus software.

o We make every effort to ensure the accuracy of this manual’s contents. If you find any
errors, have suggestions for expanding on a feature, or feel that we can improve it's
contents then please contact us at support@electron.plus

e Copying or reproducing this document or any part of this document without written
permission of Electron Plus is strictly prohibited.
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..1.7 Trademark acknowledgement

Electron Plus fully recognises and acknowledges any trademark(s) of the respective
trademark holder.

Windows™ is a trademark of Microsoft Corporation

Transzorb™ is a trademark of Vishay General Semiconductor, LLC

..1.8 Purpose of manual

The purpose of this manual is to enable you to safely setup, configure and operate your
Electron Plus instrument, associated software and/or accessories.

Please pay particular attention to any section with a warning symbol.

..1.9 Safety warnings

Warnings, cautions and notes are colour coded through-out this manual. These are divided
into several categories and are described below:

WARNING - Pay special attention to anything written here - this is for

your safety and continued protection and is critical information!

CAUTION - Damage may occur to your equipment or any DUT (device
under test).

NOTE - General text, with useful information or tips.

24.002 / 26 November 2024 4/23
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2 Getting Started

..2.1 System requirements

We recommend at least Windows 7 operating system (however, we know of Windows XP
and 32 bit machines working well with SPA). SPA is available in both 32 bit and 64 bit from
the Electron Plus website.

1x USB 2.0 type A (common) for connection to the instrument, at 0.5A.

Screen resolution of at least 1440(W) x 900(H), it will work with others, but you risk some of
the CONTROL RIBBON items not being visible.

EPIC uses the PC sound card for various alerts, although it will operate correctly without
sound.

Technical Note

e test EPIC builds mainly on Windows 11/64 bit machines with
1920x1080 monitors.
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Help is available by email: support@electron.plus

If you are experiencing an issue with SPA, please email a copy of the following files (see
below) found in the SPA installation folder along with a description of the problem.

log.txt
bugreport.txt

This will help us understand your problem and provide a quicker fix.
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3 Introduction

Congratulations and thank you for purchasing an Electron Plus product.

Please take a few minutes to read the ‘Before You Start’ section of this manual, especially as

misusing this product can result in damage to it, your device-under-test or potentially place
you in-danger.

..3.2 Before You Start

When first using an SPA100 with a new installation of this SPA software please allow the SPA100 to upload
(automatically) it's calibration data to SPA.

This only needs to happen once (see Calibration Loading for a more detailed explanation).

24.002 / 26 November 2024 7123
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..3.3 New in Software

SPA software is specifically for the Electron Plus range of pico-ammeters, this takes over
from the earlier EPIC software suite.

Please contact us if you would like copies of previous software versions.

24.002
- adding "Translate Calibration File" function to aid debugging and fault finding.
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..3.4 Installation sequence

Please install the SPA software and the associated USB driver software BEFORE connecting
your device to a computer.

You do not need to remove a previous copy of SPA (or EPIC), the new copy will overwrite the
necessary existing file(s). The "settings.txt" file will only be created if it is not present.

When SPA is first started, it will build a number of files (unless they are already there from a
previous installation) in the installation directory.

If upgrading from EPIC V21.009 or earlier please be aware that the new
program EXE is called either EPIC32.EXE or EPIC64.EXE and that
previous shortcuts might not work or will link to previous EPIC.EXE

24.002 / 26 November 2024 9/23
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..3.5 Installing the Software

Electron Plus products require a USB connection to a PC running SPA in order to function.
SPA comes in two compiled versions:

SPAG64 - for 64 bit Windows installations & PC's (we recommend this).
SPA32 - for 32 bit legacy Windows machines.

You can download the latest copy of SPA for free from www.electron.plus/software, EPIC is
being constantly revised with new features, updates and bug fixes.

1. Select which variant you wish to use go ahead and download it (typically by double-clicking
on the ZIP file named something like: Install_SPA240001_64.ZIP)

2. Open the downloaded file (typically Windows will recognise the ZIP format and open the file
and display the contents like a folder), double click the EXE file - typically called
Install_SPA240001_64.exe)

3. Follow the on screen instructions to complete the installation.

Before starting SPA, we recommend installing any USB drivers, see next section for details.

This manual MAY NOT represent the most up-to-date features and screen-shots, if something
is unclear, please contact support@electron.plus and we will promptly try to assist you.
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..3.6 Installing the USB driver

The product covered in this document communicates with the host PC via USB using an WCH
CH340 bridge IC.

A copy of the official WCH device driver is available from the SOFTWARE section of our
website (www.electron.plus/pages/software), device drivers can also be downloaded directly
from WCH'’s website (www.wch-ic.com/downloads/category/30.html). The driver we use with
Windows machines is: CH341SER and is available as .EXE or a .ZIP
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..3.7 Earthing for function and safe

For functional and/or safety reasons you may wish to EARTH the casing of your Electron
Plus instrument. This is not necessary under most normal operating conditions.

In this case, we recommend loosening (and re-tightening) the M3 stainless steel chassis
screw (2mm HEX drive) and fitting an earthing wire using either ring terminal or spade
terminal.

If in doubt please contact Electron Plus for further details.

Caution

USB 0V, rear panel, front panel, casing and any external power supply
0V are all the same potential and connected via low impedances (PCB,
metalwork, etc.) - Avoid creating ‘ground loops' with your setup!
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..4.1 Selecting Instrument

When SPA is first installed it will initially start in SPA100 mode.
To change this:

INSTRUMENT > CHANGE INSTRUMENT and select the actual instrument you wish to use,
you will then have to close and reopen EPIC for this to take effect.

Instrurnent  Mode Test Scope  Display  Utilities Help

I Connect XAPA00-SOFTWAREW21010\testplansidemo A.ept
? ~ Disconnect

Change Instrument -] ASA - Analog Signature Analysers * . ASAT00

CPA - Power Analysers b ASAT0TA
CTL - Curve Tracers ASAZ200
ASAZAD

SPA - Source Picoammeters

REF - Voltage References

ariable used in settings.txt: Activelnstrument=SPA100
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..4.2 Selecting Serial COM Port

To connect to the instrument you will need to select a COM port:

INSTRUMENT > SELECT COM PORT

e  Instrument HVsupply StepGen Scope  Display

I Connect

Disconnect

Select COM Port

Change Instrument

W DIT /KIDRND Weadl- aa

then this pop-up window will appear:

COM port select

Scan for available COM ports, select from drop-down menu and update (Methed 1)

COM port is currently set to ---= | COmM 3

1. Press button to scan for available COM ports ---»

2. Available COM ports found (drop-down) --->

3. Select COM port from list above, then press ---» Update + Save

-.or manually select COM peort and update (Method 2)

COM port is currently set to ---> COM 3 |

1. COM ports (drop-down) ---=
2. 5elect COM port from list above, then press ---= Update + Save

Follow the on-screen prompts in sequence (for either 'Method 1' or '‘Method 2') to find and
select the appropriate COM port and save your selection. When you have finished, either
close the pop-up window or click the main window (the pop-up will close automatically).

Technical Note

Each Electron Plus instrument type that uses a COM serial port has it's
own entry in "settings.txt", e.g. CTL_ComPort=3
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..4.3 Connecting Instrument

To connect to the instrument you can use the options in the MENU or the button on the
CONTROL RIBBON.

INSTRUMENT > CONNECT to connect, or DISCONNECT to disconnect.

e | Instrument HY supply StepGen  Scope  Display

I Connect

R ~ Disconnect

Select COM Port

Change Instrument

DIT fRINRN Wendle

or

Communication / HY

RECONNECT? HV ENABLE?

Status: Disconnected

An error message will be displayed if SPA cannot open a serial port to the instrument - this
can be caused by the following:

1. Not having the serial port driver installed or

2. Wrong (or no) serial port COM number being selected or

3. No instrument attached or powered on.

Ensure the correct driver is installed, the correct COM port is selected (Selecting Serial COM
Port section).

24.002 / 26 November 2024 15/23
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..4.4 Check for updates

Once per day SPA will check if there is a newer version available. This feature maybe
disabled or re-enabled here:

UTILITIES > DAILY UPDATE CHECK

Tick will enable EPIC to perform the daily update check, unticking will prevent EPIC from
performing the daily update check.

Display | Utilities  Help
Calibrate
Calibrate Offset/Parasitics

'V Daily Update Check

Technical Note

In "settings.txt": CheckWebsiteForUpdate=1 or 0 determines if this
function is enabled/disabled. DateOfLastUpdateCheck=04/11/2021 is
self-explanatory.

If function is enabled and date <> today a small file called "version.txt"
is downloaded from "http://www.electron.plus/wp-content/”. This
contains the current revision of EPIC also the current revision for each
product where a change/update has been made.

24.002 / 26 November 2024 16/23
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..4.5 Calibration loading

When the SPA100 is first connected during an SPA session it will automatically download alll

the necessary calibration coefficients. This happens in the 'background' and the user need
not think about it.

The status of the background download from the SPA100 is displayed in the Status window
(seen below).

HV ENABLE?

Status: OF, CAL#5.0{GotSync2)

If a particular SPA100 has not been used with a particular installation of SPA, then the
calibration download must complete before accurate results can be obtained.

Calibration data will load will load faster when sample rate is set to 10Hz, if the calibration
data has changed (i.e. a different SPA100 is connected or the unit has been recalibrated,
then the calibration loading will be automatically repeated).

Technical Note
SPA will wait for two copies of the calibration file to download before
comparing them with each other and the existing copy of "SPA_cal.txt"

in the SPA folder, if both downloaded copies are identical and there is a
discrepancy with "SPA_cal.txt” SPA will overwrite "SPA_cal.txt” with the
new data and then check it again.
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..4.6 Control Ribbon

Range / Sample Rate: FL) e BlilsF: e

Mull; Set Mull

Lelll  Pos(+) [JOV

Output: Source OFF (0V)

0.392F.
3.709",

-1.683 ",
0.000°%..

Record Length:

Graph from Time: RV Goto 0:00
Adjust Time: [JES - + ++
Polarity: E¥E o
Scale: Jn o

The following sections are descriptions of Instrument Status, Signature Generator, Test
Controls and Edit Controls and their functions.
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..4.7 Menu Bar

€' Electron Plus SPA - SPAT0D Source Picoammeter V24,002
File Instrument Sampling Scope Display Utilities Help

The MENU BAR is used to select various functions and settings, clicking one of the words
shows a drop down menu of options to choose from.

Where necessary, these functions and settings are explained more fully in this section.

.4.7.1 File/Save

File > Save
The first time Save is used, it will automatically ask you to choose a name for the file.

Subsequent uses will directly save the data.

.4.7.2 File/Save As

File > Save As

This will bring up the Save As file requester. Enter a location and name for the file to be
saved.
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.4.7.3 Utilities/Development Only/Translate Calibration File

This is a development function only, and is intended for internal use by Electron Plus.
This function will take a standard "SPA_cal.txt" file and provide a translation into human readable format.

The input is typically a text file that will look something like this:

) sPA_cal.txt - Motepad - [m] X

File Edit Format View Help
5955 ~
356

@

a

45715

65411

12128

125

31884

35878

28612

16224

31084

35878

28612

48992

54861

65448

56682

36245
16103
911@
16178
36245
16103
911e
48938
20574
65412
48275
123
12439
5935
57871
16116
12439
5935
57671
48884 A

Ln1, Col1 100%  Windows (CRLF) UTF-8

And convert it to look like this:
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| sPA_cal_translated.txt - Notepad - m} *

File Edit Format View Help

translated from: C:\Stuff\Dropbox\P468-S0FTWARE\NSOURCEN\SPA V24802\5PA_cal.txt
DAC+48V: 5955

DAC-48V: 356

unused: @

unused: @

ADC Rangel+: -8146285

ADC Rangel-: 8204128

Calibrated Current for Rangel+:
Calibrated Current for Rangel-: -
ADC Range2+: -6237395

ADC Range2-: 6282522

Calibrated Current for RangelZ+:
Calibrated Current for Range2-: -
ADC Range3+: -8096890

ADC Range3-: 8191283

Calibrated Current for Range3+:
Calibrated Current for Range3-: -
ADC Ranged+: -6270@195

ADC Ranged-: 6314182

=
m

.Be2e06420000000 A, .886 mA, 2006.4208 uA, 2006420.800 nA, 2006420000.000 pA
.B02006420000000 A, -2.806 mA, -2006.420 uA, -2006420.000 nA, -2006420000.000 pA

]

]

.800199424830000 A,
.000199424830080 A, -

@

.199 mA, 199.425 uA, 199424.838 nA, 199424830.000 pA
L199 mA, -199.425 uA, -199424.8308 nA, -199424830.000 pA

=
]

=
]

L0820 mA, 19.9084 uA, 199083.988 nA, 19903980.000 pA
.028 ma, -19.984 uA, -19903.98@ nA, -1998393@.800 pA

0001993980000 A,
.0eee1999398e0e0 A, -

@
@

Calibrated Current for Ranged+: ©.000002000400000 A, 8.882 mA, 2.800 ud, 2000.480 nA, 2000400 .000 pA
Calibrated Current for Ranged-: -0.000002000400000 A, -0.002 mA, -2.800 uA, -2000.480 nA, -2000400.000 pA
ADC Range5+: -8029286

ADC Range5-: 8874568

Calibrated Current for Range5+: ©.000000200048010 A, 8.080 mA, 8.200 uvA,  200.848 nA, 2e0e40.010 pA
Calibrated Current for Range5-: -0.000000280040012 A, -0.900 mA, -0.200 uA, -200.048 nA, -200048.010 pA

ADC Rangeb+: -6152813

ADC Range6-: 6193645

Calibrated Current for Rangeb+:
Calibrated Current for Rangeb-: -
ADC Range7+: -8092672

ADC Range7-: 8101050

Calibrated Current for Range7+:
Calibrated Current for Range7-: -
ADC Range8+: -6223393

ADC Range8-: 6293485

Calibrated Current for Range8+:
Calibrated Current for Range8-: -

=
@

.00080ea19846418 A, .888 mA .828 uA, 19.846 nA, 19846.418 pA
.Be0eeaa19846410 A, -0.800 mA, -0.020 uh, -19.846 nA, -19846.418 pA

]
(]

]

.Be0ee8a1994610 A,
.geeeeeae1994e1e A, -

@

.800 mA, 0.2 uA, 1.995 nA, 1994.618 pA
.800 mA .002 uA, -1.995 nA, -1994.610 pA

=]

]
|

]

=]
]
]

.000 uA, ©0.199 nA,  199.461 pA

.000000000199461 A, .00 mA,
mA, -@.808 uhA, -8.199 nA, -199.4el1 pA

.0egepaeee199461 A, -0.800

@

Ln1, Col1 100%  Windows (CRLF) UTF-8

..4.8 Measuring Resistance

Resistance is measured by connecting the resistor (or material substrate) between the centre
pin of the Source BNC and the centre pin of the Input BNC.

Resistance is measured by selecting a known voltage (from the Source).
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5 Technical

..5.1 SPA100 Bias Generator

The bias generator output of the SPA100 is a low power class A amplifier. It is primarily
design to provide a bias voltage for photodiodes in low-current measurement situations.

The output impedance is 2.7Kohms, this is after the feedback network, so some drop should
be expected depending on load impedance.

Schematic of the bias generator output:

+55VIS0) - -
15
10E
MBTASZ
13
InF
|l 6
I TE
E17
— i)
470K R1E
o] Qll 1% ! SIG
nABTA42 MBTA42 | [2TE OVISO GD
MCOUNT
[:IHJD Wire
e MetQ3_F (Met Mame Physical Name) oo BHNC_CONN119

-55VISO}

-INAIS0  +IVAE0

Cl1 Cl
100nF 100nEF
IVISO IS0
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