Keithley 4200-SCS Remote Control

Introduction

In this tutorial, you will learn how to set up remote control and automate measurements for the
Keithley 4200-SCS using LPTlib commands and SweepMe! software. The primary goal is to
configure a seamless connection between the Keithley 4200-SCS parameter analyzer and a
master PC, allowing for automated test sequences and remote control of measurements. By the
end of this guide, you will be able to:

1. Establish TCP/IP communication between the Keithley 4200-SCS and a master PC.
2. Install and configure the LPTlib server on the Keithley 4200-SCS.

3. Setup SweepMe! on the master PC to automate measurements and control the Keithley
device remotely.

4. Integrate additional instruments (e.g., wafer probers, temperature controllers) into the
measurement automation system.

Prerequisites
Before proceeding, ensure that you have the following hardware and software ready:
o Keithley 4200-SCS with appropriate firmware.

¢ Master PC running Windows OS, connected to the same network or directly via
Ethernet.

¢ SweepMe! software installed on the master PC. (If not installed, you can download it
from here).

Set up ptlib server on Keithley 4200-SCS
Download and Unpack the LPTlib Application

To enable remote control of the Keithley 4200-SCS, you first need to download the LPTlib server
application, which will allow the system to receive and process commands from the master PC.
Follow the steps below to download and unpack the LPTlib server:

Step 1: Download the LPTlib Server on the Keithley 4200-SCS
1. Openyour browser and navigate to the SweepMe! website at sweep-me.net.

2. Loginto your SweepMe! account using your credentials. If you don't have an account,
you will need to create one by clicking on the "Sign Up" option.

3. Once logged in, go to the Dashboard by clicking on your username in the top-right
corner of the screen.

4. Scroll down to the Files section, where you can find a list of available downloads.

5. Download the 4200-SCS LPTlib Server file.



Step 2: Unpack the LPTlib Server

1. After downloading, navigate to the location where the LPTlib server file was saved
(usually in your Downloads folder).

2. Right-click on the downloaded file, which will be in a compressed format (e.g., a .zip file),
and select Extract All.

3. Choose a destination folder on the Keithley 4200-SCS where you want to extract the
files. We recommend placing them in a directory that's easy to access, such as the
desktop or a dedicated folder for measurement tools.

4. Once extracted, the folder will contain:
o Aconfiguration file (4200-server.ini).
o The server executable file (4200-server.exe).

Make sure you remember the location where you saved these files, as you will need them in the
next steps to configure the server and set up the IP address for remote communication.

Set up IP Address

In this section, we will configure TCP/IP communication to enable a connection between your
Keithley 4200-SCS and the master PC. Follow these steps to ensure proper setup:

Step 1. Connect the Devices
e Use an Ethernet cable to connect the Keithley 4200-SCS directly to your master PC.

e Alternatively, both devices can be connected to the same network if using a network
switch or router.

Step 2. Identify the Network

e Onyour Keithley 4200-SCS, open the Network and Sharing Center (found in the Control
Panel).

e Check which network is associated with your Ethernet connection. It will likely show as
Unidentified Network.

L Network and Sharing Center - a X

A & > Control Panel > Network and Internet > Network and Sharing Center v O Search Co... P

View your basic network information and set up connections
Control Panel Home

View your active networks
Change adapter settings

Change advanced sharing _ Access type: Internet

settings Public network Connections: J Ethernet2

Unidentified network Access type: No network access

Public network Connections: 4 NEthernet

Change your networking settings
ﬁ. Set up a new connection or network
Set up a broadband, dial-up, or VPN connection; or set up a router or access point.
=& Troubleshoot problems
<

Diagnose and repair network problems, or get troubleshooting information.




Step 3. Access Ethernet Properties

¢ Click on Ethernet to open the network's context menu.

¢ Inthe newwindow, click Properties.

U Ethernet Status X U Ethernet Properties X
General Networking  Sharing
Connection - Connect using:
IPv4 Connectivity: No network access & Intel(R) 1211 Gigabit Network Connection
IPv6 Connectivity: No network access
.
Media State: Enabled . - e
This connection uses the following items:
Duration: 00:09:10
) 1.0Gbps &3 Client for Microsoft Networks A
S : 9 File and Printer Sharing for Microsoft Networks
Details... .
Ml Intemet Protocol Version 4 (TCP/IPv4)
ocol
4. Microsoft LLDP Protocol Driver
Activity 1 Intemet Protocol Version 6 (TCP/IPv6) v
- < >
Sent —— &! ——  Received ;
4 k_\ad Uninstall Properties
Packets: 109 | 0 Description
Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
9 § - across diverse interconnected networks.
Close OK Cancel

4. Set a Custom IP Address
¢ Select Internet Protocol Version 4 (TCP/IPv4) from the list and click Properties.
e Configure a static IP address
e |IP Address: For example, 192.168.0.10
e Subnet Mask: Automatically fills to 255.255.255.0

¢ Click OKto save the settings.

Internet Protocol Version 4 (TCP/IPv4) Properties X
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator

for the appropriate IP settings.
(O Obtain an IP address automatically
(® Use the following IP address:
IP address: 192 .168. 0 . 10
St sk
I — e

Obtain DNS server address automatically
(® Use the following DNS server addresses:
Preferred DNS server: [:]
Alternate DNS server: [:]

[[Jvalidate settings upon exit | Advanced...

o 1 conce




Step 5. Update the 4200 Configuration File
o Navigate to the folder where you downloaded the Keithley 4200 server files.
e Open the 4200.inifile using a text editor (e.g., Notepad).
e Setthe same IP address (192.168.0.10) in the configuration file.

e Save and close the file.

| 4200-Server.ini - Notepad o O X

File Edit Format View Help

[server]
RequireAuthentication = false
IP = 192.168.0.10

Port = 888g|

Step 6 (Optional). Verify the Connection
e Open Windows PowerShell or Command Prompt on your Master PC.
o Testthe connection by sending a ping to the configured IP address:

e Open the Windows PowerShell and use the command: ping 192.168.0.10

EX Windows PowerShell - O X

Windows PowerShe ] ] )
Copyright (C) 2016 Microsoft Corporation. All rights reserved.

PS C:\Users\kiuser> ping 192.168.0.200

Pinging 192.168.0.200 with 32 bytes of data:

Reply from 192.168.0.200: bytes=32 time<lms TTL=128
Reply from 192.168.0.200: bytes=32 time<lms TTL=128
Reply from 192.168.0.200: bytes=32 time<lms TTL=128
Reply from 192.168.0.200: bytes=32 time=1ms TTL=128

Ping statistics for 192.168.0.200:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimum = Oms, Maximum = 1ms, Average = Oms
PS C:\Users\kiuser>




Allow TCP/IP Communication

To enable communication between the Keithley 4200-SCS and your measurement PC, the
Windows Firewall settings must be adjusted. Follow the steps below on both devices.

1. Open the Firewall Settings

e Open the Start menu and search for Windows Firewall with Advanced Security.
e On German PCs it may be listed as Windows Defender Firewall mit erweiterter

Sicherheit.
e Right-click on the application and select Run as Administrator.

File Action View Help

= |7 B

3 Inbound Rules
Outbound Rules

> %, Monitoring

<

@ Windows Firewall with Advance

2‘!. Connection Security Rules

>

Windows Firewall with Advanced Security on Local Computer

<

@ Windows Firewall with Advanced Security

‘ Windows Firewall with Advanced Security provides network security for Windows compu

B} Windows Firewall Properties

Overview

Domain Profile

@ Windows Firewall is on.

® Inbound connections that do not match a rule are blocked.
'@ Outbound connections that do not match a rule are allowed.

Private Profile

& Windows Firewallis on

® Inbound connections that do not match a rule are blocked.
‘@ Outbound connections that do not match a rule are allowed.

Public Profile is Active

‘g‘ Windows Firewall is on.

Q Inbound connections that do not match a rule are blocked.
‘@' Qutbound connections that do not match a rule are allowed.

Getting Started

Auth G = S boty

p

Create connection security rules to specify how and when connections between computers are
protected by using Intemet Protocol security (IPsec).

B} Connection Security Rules

View and create firewall rules

Create firewall rules to allow or block connections to specified programs or ports. You can also &
it is authenticated, or if it comes from an authorized user, group. or computer. By default, inboun
blocked unless they match a rule that allows them, and outbound connections are allowed unle
blocks them.

Contains commands for customizing this window.

"~

Actions
Windows Firewall with Advanced Security on Local Compu... &
) Import Policy...
4a| Export Policy...
Restore Default Policy
Diagnose / Repair
View »
G Refresh
D Properties
Help

e Click on Windows Firewall Properties.




3. Configure the Public Profile
¢ Inthe Windows Firewall Properties window:
1. Navigate to the Public Profile tab.
2. Locate Protected network connections and click Customize.

3. Uncheckthe box for the network being used for the communication (e.g.,
Ethernet or Unidentified Network).

4. Click OK to save changes.

Windows Firewall with Advanced Security on Local Computer Pro... X

Domain Profile  Private Profilef] Public Profile §l|Psec Settings

Protected Network Connections for the Public Profile — (m]
Specify behavior for when a computer is connected to a public network
location. Select the check box for each connection you want Windows Firewall to help
State protect.
i P Firewall state: On {recommended) v
Inbound connections: Block (default) v
Outbound connections: Allow (default) v
Protected network connections: Customize...
Settings

i' — Specify settings that control Windows ey
| ¥=| Firewall behavior.

Logging

Specify logging settings for Customize
troubleshooting.

[ OK || Cancel

1>
=1
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Set up SweepMe!

To automate measurements and control the Keithley 4200-SCS, you'll use SweepMe!. Follow
these steps to set up the software and configure your measurement.

1. Install SweepMe!
e Download the SweepMe! installer from the official SweepMe! website.
¢ Follow the installation instructions provided on the website.
2. Start SweepMe! and Add Modules
e Launch SweepMe! after installation.
e To add the required driver and modules:
1. Go to Tools > Modules & Devices.
2. Inthe search bar, type SMU.

3. Activate the SMU Module.



Modules: all v | Filter Modules

Refresh
online

Device: all v SMU versions
Modules8Devices Info
v | sMu (2024-0¢-21 - installed) Module

SMU-Agilent_415x (repo) Name: SMU

SMU-Agilent_B1500 (repo) Category: Instrument module

SMU-Agilent_B29xx (repo) Online description: Link

SMU-Agilent_N6705A (repo) Status: activated

SMU-BKPrecision_178x (repo) ID:8

SMU-HP_4141B (repo)

SMU-HP_4142B (repo)

SMU-HP_4145 (repo)

SMU-Keithley_236 (repo)

SMU-Keithley_2400 (2024-04-11 - pre-installed)

SMU-Keithley_2450 (2024-03-05-r1 - pre-installed) Versions

SMU-Keithley_26xx (2023-10-16-r1 - pre-installed) local:

SMU-Keithley_4200-5CS (2024-02-06 - installed) ;‘;22‘10382;1 f’;;‘t":l"'::‘d

SMU-Keysight_E3631A (repo) online:

SMU-Keysight E3632A (repo) {2024-08-21 (iive) - online ]

SMU-Keysight_N6705 (repo)

SMU-KORAD_KD3005P (repo)

SMU-KORAD_KWR100 (repo)

3. Add the Keithley 4200-SCS Driver
¢ Inthe same Modules & Devices menu, search for Keithley 4200-SCS.
e Activate the corresponding driver.
Modules: all | Filter Modules Refresh
online
Device:  all v SMU versions
Modules8Devices Info

v SMU (2024-08-21 - installed) Device

SMU-Agilent_415x (repo)

SMU-Agilent_B1500 (repo)

SMU-Agilent_B29xx (repo)

SMU-Agilent_N6705A (repo)

SMU-BKPrecision_178x (repo)

SMU-HP_4141B (repo)

SMU-HP_41428B (repo)

SMU-HP_4145 (repo)

SMU-Keithley_236 (repo)

SMU-Keithley_2400 (2024-04-11 - pre-installed)

SMU-Keithley_2450 (2024-03-05-r1 - pre-installed)

SMU-Keithley_26xx (2023-10-16-r1 - pre-installed)
I SMU-Keithley_4200-SCS (2024-02-06 - installed) I

SMU-Keysight_E3631A (repo)

SMU-Keysight_E3632A (repo)
SMU-Keysight_N6705 (repo)

SMU-KORAD_KD3005P (repo)
SMU-KORAD_KWR100 (repo)

Name: SMU-Keithley_4200-SCS
Online description: Link

Status: activated

1D: 82

Versions

local:
custom
repo

online:

2024-02-06 (live) - online




4. Create a New Setting
o Create a new measurement setting by adding the following modules:

o MakeFile Module: To structure and save your measurement sequence.
o SMU Module: To control the Keithley 4200-SCS.

£y SweepMe! - C:/Users/Public/Documents/SweepMe!/Settings/SMU_Keithley_4200_Standard_Test.set — (]

File Widgets Settings Tools Window Help & Info
General Sequencer SMU1

Run:

D Sequencer

Pause: | Measurementtree  Value Progress } Modules:

v MakeFilel ID Basic (6/6)

Il @ SMUT__| 4200-5CS SMUT || cate

Stop: Delay
Hold

D Loop
MakeFile
Sweep
Instrument (10/15)
Camera
Datalmport

5. Configure the SMU Module
e Openthe SMU1 tab in your setting to configure your measurement device:

1. Device: Select SMU-Keithley_4200-SCS.
2. Channel: Choose the specific SMU channel from your Keithley 4200-SCS
hardware.
3. Port: Click Find Ports, then:
= Add the IP Address of the Keithley 4200-SCS set up earlier.
4. Sweep Mode: Choose a sweep mode. For example:
= Voltage: To perform a voltage sweep.
= Sweep value: Set this to SweepEditor.

5. Configure other measurement parameters as needed for your experiment.
File Widgets Settings Tools Window Help & Info
General  Sequencer  SMU1

Run:
D SMU1 X
e Setup  Sweep values
[IU SMU label: SMU1
Stop: Device: SMU-Keithley_4200-SCS Open/Modify
I:] Channel: SMU1 v
Port: LPTIib via 192.168.0.10 v Find Ports
Sweep
Sweep mode: Voltage in V
Sweep value: SweepEditor v
Options
Route out: Rear v use 4-wire
Compliancein AorV: 0.0001 (0 skip if in compliance
Speed/Integration: Fast v
Current range: Auto v
Voltage range:
Average: 1 H




6. Set Up Sweep Values
e Navigate to the Sweep Values tab:

1. Use the SweepEditor to define the range and step size for the sweep (e.g., start
voltage, stop voltage, and increment).

Run: | General  Sequencer  SMUI1

D SMU1

Setup  Sweep values

Pause:

’ “ Sweepkditor: +
Stop: Loop Start End Step/Points Scaling Holdins
[ ] 1 1.0 20 0.1 Step width 0.0

7. (Optional) Add a Plot Widget

To visualize the measurement data in real-time:
1. Goto Widgets > Plot.
2. Dragthe plot widget into the dashboard.

3. Double-click the plot to configure the axis labels and scaling as required.

Start the measurement

Start the Measurement

Now that everything is configured, you're ready to begin your automated measurement. Follow
these steps:

1. Start the 4200 Server
e Onthe Keithley 4200-SCS:
1. Locate and run the 4200-server.exe file.

2. Ensure that the server is running; it must stay active for remote control to
function.

£ C:\Users\kiuser\Desktop\SweepMe Server\4200-Server.exe - a X

Using default 1lptlib.dll
r Version 1.1.1
INFO:root:Serving on ('192.168.0.10"', 8888)




2. Run the Measurement in SweepMe!
¢ Onthe Master PC:
1. Clickthe Run button at the top of the SweepMe! interface.

2. The measurement will begin, and data will start populating your configured plot
widget in real-time.

3. Monitor and Analyze Data
e Use the plot window to monitor the progress of your measurement.

e |f adjustments are needed, stop the measurement, modify parameters, and restart in
SweepMel.

Next Steps
1. Learn More About SweepMe!

o Explore the comprehensive Getting Started guide to deepen your understanding of
SweepMel!'s features and how to integrate additional instruments into your test routines:
Getting Started with SweepMe!

2. Create Complex Test Routines

e Design advanced workflows by combining logical modules, conditional logic, and
multiple devices. Learn more about these features at:
SweepMe! Modules

3. Get Help and Support

e Fortroubleshooting or to discuss ideas with other users, visit the SweepMe! Forum:
SweepMe! Forum

e |fyou need direct assistance, feel free to contact the SweepMe! Support Team:
Contact SweepMe!




