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The Theory Course
Dilemma

e Large enrollment often

 Lab course challenging to set up
- Facilities - expensive (>$100k)
- Instructors - limited

 Consequence: exclusive focus on theory

e Solution:
- “Lightweight” web interfaces for lab instruments
- Use existing instructional or research lab
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Outline and Objectives

Goal: Lab exposure in theory
classes

Enabling virtual test and
measurement with Web Services

Creating Web interfaces for
students

Suggestions based on application
In solid-state electronics course
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Web Service and Interface
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LabView Web Service

Requests
* Client-activated session management

- Data Provider (connect/disconnect)

* Client-activated test queue

________

- Queue Handler Romo;@;cgwl-ahu IEW
(t e St S u b m i S S i O n / C a n C eI i n g ) C:\Program FilesiMational Instruments) IR SRREREY iy
* Internal process S
| Listen on all net addre v
- Queue Manager (dequeue tests) 7.
weh Services Static Content

- Instrument Control (driver)
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Lightweight Messaging &
Interface

e Consume ReSTful Web Service
- User requests by HTTP GET

- LabView response in XML

* AJAX used for underlying messaging
- All tasks accomplished with mouse clicks

- Plot continuously refreshes itself with data
from instrument’s currently running test
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Stability of Technologies

* Web Service
- XML understood on virtually all platforms

* Website interface
- AJAX conducive to Web Services support

* Many other possible interfaces
- Java applets
- iIPhone app
- Application extensions
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IpVe Spreadsheet Data for My Test Completed on Mon May 31 2010 10:01
Vg (V) Id(R)

Test Status

Your test request was accepted. The test is in position
1 in the quene and will be run after test submitted
earlier are completed.

Notes

Some common transistor notation:

® [ Dran current
® T Gate to source voltage
® V'p: Drain to source voltage -
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Data Quality

* 500+ bytes per
data packet

e Data acquisition 2
rate within 10 Hz -

* Rate adjustable
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| (}nlme Real'l"me MOSFFI' Measur X | { | PopLab RemoteInstrument X ; ___| Online Real Time MOSFET Measure,.. = | Ly E| -
Online Real Time MOSFET Measurements in ECE 440
Websites Used

1. PopLab Remote Instrument
2. Answer Submission Survey

Instructions

You will perform measurements on a MOSFET located in the Pop Lab.

1. If vou are off-campus, first connect to the U of | network using

. Open the PopLab Remote Instrument (opens in a new window).
. Click "Connect."

. Choose the In-Tg test.

. Set F'p=0.05V and Vi to go between -10 Vo 10 V.

. Ask for about 30-60 data points (you mav get fewer).

. Once ready, click to "Request and Run" the test (test will take ~30 seconds).

. Copv/paste the raw data ontput to a spreadsheet or text file for further analysis.
. Click "Disconnect."

. Please fill out the answer survey (opens in a new window).

m

[ TR o B v RN N R QN S PR R S

(=

Notes on using the interface:

¢ You will only see data if vou are connected (be sure to click "Connect”). If another user is connected, vou will see his or
her test running and then vour test will run. Your tests will generally be labeled as "My Test." though in some browsers
vour test might get misidentified as someone else's, in which case vou should identify vour test based on when the results
appear.

e [f Ip goes below zero, vou may take those values to be zero.

e On rare occasions the first point in the test will actoally be from the previous test due to a glitch in the instrument. Please
disregard any unusual first points.

* Youmay receive fewer points back than requested depending on the latency of vour connection. Try requesting at least
double the points vou really need to get all data.

o [f vou have questions please contact sdutta? @illinois edn.
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1. Is this MOSFET an n-channel (nMOS) or p-channel (pMOS) device?
(@] I"IMOS
o pMOS
You may extrapolate the threshold voitage from the point where the fransistor current reaches nearly 0 A.

2. What is the threshold voltage, V1, in volts?

| |

You may extract the mobility by using the MOSFET current equation for operation in linear mode:

ol = *Cox (L) Vel Vri- VDl2) VDl

important parameters that will be useful for your calculation include:

Width, Z = 36 ym
Length, L =8 ym
Ouxide fype: Silicon dioxide
Oxide thickness: 20.7 nm

3. What is the effective mability, p, in cmV-s?

0% |

Form provided by Web Services in Public Affairs | contacis | logout
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Feedback & Integration into
Courses
 Highest impact in theoretical classes

- Complements curriculum, does not replace it

- Instructional lab classes still valuable

e Different instruments/tests in Web
Service

e Different interface for each audience

e Assign a test and data analysis problem
for each topic. before exam
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Conclusions and Direction

* | ow-bandwidth, real-time lab
measurements with Web Services

* Introduce as ancillary, new aspect
of theoretical classes

* Flexible and reusable

* Could further standardize

- Web Services Resource Framework
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Site Support | About

Find Software = Develop | Create Project | Blog

SourceForge.net = Find Software = Remote Lab Web Services

4 Remote Lab Web Services oy sdexp

Summary] Files | Support | Develop

This LabView project includes a Web Senvice (WS) and website interface hosted by a
LabView server. The WS and website allow clients to acquire measurements from
instruments remotely in real time, using standard browsers (e.g. iPhone) without

plugins

= View screenshots View all files »

hitp:ifremotelab.sourceforge.net

EDIT

Show project details

4 i

m

http://remotelab.sourceforge.net/

Remote Lab Web Services
nttp://remotelab.sourceforge.net

Our Implementation Uses:
*LabView 8.6 software
*Keithley 2612 hardware
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Web Technology lllustrated

Test Parameters

® Bun -V (transfer characteristic) test
O Fun I Vo (channel) test

Incremental Steps of Gate
Woltage:

[E]
o

Applied Draim Bias Voltage: v Feoding="UTF-&'7>
. ik
httpRequestlD starting Gate Voltage: -10.00
' kit
. @pk‘nlequestm ol
] ‘ %" L E7]
Stopping Gate Voltage: v 10.00 ‘iﬁ
ik
b

[ Fequest and Run |d-%/'g Test ] .
Serversgoorwmrrrsr s aess weoponding

<bias lmnit="mazitnum" symbol="Vg" unit="V">10</bias>

<sweep limit="mnimum" symbol="Vd" mnit="1">-3</sweep>
<sweep limit="mazimum" symbol="Vd" unit=""">3</sweep>
<step hmit="mazimum">51</step>
<flimit> e
T

Response Sent to Client,
Interpreted by Client
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