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Basics of Keithley Interactive Test Environment
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Launching KITE

Power Up and Log On

() Galawy 5.20H
ACTION S o :
(= Statup ’
— & o
1. From Power-up: disconnect S ot
DUTSs, stay clear of SMU output —
connectors/probes

Adminiztrative Taols [Common]

Adobe Acrobat 4.0 ’

Cec48s ’
il 1) iy 4200505 Complete Reference

v 3 Initislize New User

e Log-on: KIUSER (no 3 e
password) or KIADMIN vz o
“arox Press C++ Tutarial 3 @ KTl
(password: KIADMIN1) o e e e

4 Mational Irstruments LabVIEW B.1 -|

 If KITE doesn’t load by ’
default, use Windows Start > == .
Programs > Keithley > KITE zj':
menu

OR

2) Click on KITE icon on 4200 »@
desktop.

KITE .
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KITE Overview

KITE interface consists of a variety of graphical user interfaces (GUIs)
that allow you to do the following:

» Build and edit tests.

» Configure tests

 Interactively or Automatically execute

* View test results, numerically and graphically.

* Analyze test results using built-in parameter extraction tools.
* View the analysis results, numerically, and graphically.

KEITHLEY
2
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Opening the Default Project

« The 4200-SCS comes standard with several configured projects for a
variety of applications including charge pumping, wafer level
reliability, CV, and general device measurements.

« By factory default, when KITE launches the “default” project is
opened.

 This project contains tests to run common devices such as a MOSFET,
BJT, resistor, diode, and capacitor.

Action >  Make sure the default project is opened. If not, go to File menu >
Open Project. In the Projects folder, click on the default folder.

Click on default.kpr to open the default project.

KEITHLEY
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Site Navigator ~ KITE Workspace

Project
Navigator

{Z| default - Keithley Interactive Test Environment (OFFLINE), - [vds-id

lﬁ File VWiew Projeft Run Tools Window P

Interactive Test klodule: vds-id

ehl G |

Toolbar

Site: |1

Definition I Sheet ] Glaph] Slatus]

Area

P'Di%E: ™ | L”DD | ’W‘ Tiring | Exit Canditions | Output Values ‘ Speed: ‘Nolmal j Mude.‘ J
= efau
= MI3E subsite a Drain SMUZ -
= 1 Sferminalnd FORCE MEASLIRE |
1 Sweep V [Master] Measue | YES
Type: Linear Liddute: 1e-0108,
HE subwt 1 Start: OV Measure V. YES
W1 [ wgsid 1 Stop: BY Rangs Y Best Fived
i& igva 1 Ste_p 01y Compl: 0.14,
= W4 Sterminal-npr-bit 1 e
Wl [ veedic 1
HE gumimel 1
Wl LE wesat 1 Gate SMU3 > Bulk GNDU ~
=By 2wieresistor ! FORCE MEASURE FORCE MEASURE |
ﬁ res2t 1 Step ¥ [Master] Measure |: HO Cormmon: OW Measure | = WA,
= ‘D;ﬁéode 1 Stait: 24 Measure ¥ YES Measure ¥ = NA
vid 1 Stop: 5 Range V: Best Fixed
W1 LE wid 1 Step: 1% Compk 0.74
= W& capacitar 1 Peirts: 4
vl [ cap 1
Source SMUT =
FORCE MEASURE [
Bias V: OV Measure | NO
Measure ¥: NO
Compl: 0,14,
" =B Projectview JE vdsidi1@
x|2003/00710 - 4: Beart Beecubion: vels-idélBL
latcasnnite I " orop mecucion: selsdaE <
7: Total Bescubion Time: 00:00:00: <

2003/08/10 -

P

04

Message

LM

Area

Status Bar

KEITHLEY
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Understanding the Project Structure

Project Navigator

L3

Site: 1

[

— Project Plan

5

Project Tree
- W= probes.bsites

1] .
= ML InilializatiorSteps { Subsite Plan
prober-nit
=1+ 1 ZF Subsie!

- WA erminal-n-fet
WI[E] probercantact
[v|[E) connect
W LF vdeid1n

- Wi Zeminal-nprbit
W[ conmect
M LE veedicx
W[E] prebersrmove

- Wl 3F Subshez
= W1 serminal-n-fer

WI[£] prebercontact
@ cannect
W LF wdeid2x

= w2 Ferminal-nprebit
E‘@ connect
M LE voedic2x
@ proberszmove
= M= TeminatiorSteps
WI[E] proter-separate
[wI[€] prober-promgt

\

f

™ Device Plan

Fa o — —

L—— Interactive Test Module (ITM)

User Test Module (UTM)

— =S 2 = LD

T Initialization Steps

ad

| e e Unique ID (UID) number

/
Test Enable Checkboxes KEITHLEY i
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Two Types of Test Modules:

ITMs and UTMs

Project Navigator e e e
Project Tree | LD |
E|-=-E example i}
Elf.-é InitializationSteps 0
C D) setupt 1 -
T L v X Interactive Test Module
EI----IE Aterminal-n-fet 1
----- HE wdsid (ITM)
----- ME wasid 1
----- LE wtin 1
----- HE subwt 1 S
..... Jﬁ ig-vg 1 ;:m FOREE :;::u_af- |
----- @ res_drain-to-zournce 1 ' e :':min
B4 3terminal-npr-bit 1 Corel 014
----- ME weedic 1
----- qurnrel 1 I
----- llg wosat 1 o)
E-ly 2awireresistor i
o WE res2t i —
=Dt dinde 1 o | e ]
lﬁ wid 1 T :u;.h;: [Vt =
S| i =
- M rd | N —
I:—]ﬁ subsite_b 0 [ o —
- 3terminal-nprebit2 1 = i & B E=
1 ME qummel2 1 § L ! g
M weedic2 i i <8 ilnm b User TeSt MOdUIe
L vesat2 1 i ( )
E}J'u{ d-wireresistor 1 2 T Do GOUBLE P T UTM
i resdt 1 T o =
@ move_prober_to_nest_zsite 1 = j
I'_—'I:_j-l-1 TerminationSteps i ;Effmwlp:'mih S i
@ park_prober 1 Thi it accamplthad by
[ | .=.E Prai 1 EEEEE%EEW
rojectyisw I s o g _r'-l
| ¥
-[Dm_:h'm-lw...l
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Both ITM and UTM Have 4 Tabs

Definition Tab — input fields for creating or modifying a test
Sheet Tab — spreadsheet for holding the test results
Graph Tab — report ready graph for visualizing the results
Status Tab — warns of errors in the test

KEITHLEY
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Primary Differences Between an ITM and a UTM

ITM
Interactive Test Module

UTM
User Test Module

Graphical User Interface, NO
PROGRAMMING

Pre-programmed, modifiable code, fill in the
blanks interface.

Is flexible.

Several hundred standard tests provided, any
can be easily modified or copied

Easy to create any number of new tests.

Is task-specific.

Programming language gives low level control
of all instrumentation.

Allows difficult tasks that cannot be done with
the GUI ITM interface

Source code provided as examples

Controls the SMUs, CVU and the PMUs.
No control of external instruments

Not able to “call” ITMs from programming or
external interface.

Controls the SMUs, CVU and PMUs and
O’scope.

Full control of external instruments.

Can write very sophisticated programs

A . GREATER MEASURE OF CONFIDENCE
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Selecting and Running an Existing ITM

Action , :
Project Navigator
1. Select vds-id ITM: | ||
Click to select ITM | x|

aite: |1 -

2. Select the Graphs Proiact Tres m
Tab to display the 5-=F example 0
EI r.r'r InitializationSteps 1
graph' g setup 1
) = = subsite_a 0
3' Run ITM _ILEI -IE:— 4termlnalnfet 1
Clicktoruntest |[[= ——F g 1
o lF vgsid 1
L i 1
Click to abort test | Bl “& ol subwt 1

KEITHLEY
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Graph Results — vds-id

(& default - Keithley Interactive Test Environment - [vds-id#1@1]

| File Wew Project Run Toos Window Help g X
Interactive Test Module: vds-id B [ | @ HE x o5 7 IE 5 @
SE
Site: 1 l:l _—
Definition | Sheet  Graph WStatus]
=l Mofg defaut 04/23/2001 17:2952
5 MI3E sbsie n-MOSFET Drain Fami K ILE
— NHE deminainet GOOEST o y
W} vdsid
W LE wtin
v L subwt
W[ vas-id
[}E igva
= 2 Fterminalnpn
M [ veedic 300E-3
W [ qummel
W] [ vesat
= Wy 2-wireresistor
4
v L res2t z
t
= 5
S 20063
o
=
jud
= o
M[E) Cvazas
10.0E-3
0.0E+0 +
o o o o o o
7 7 7 7 7 7
= =] =1 =] =] =
=1 - ~ I - w

Drain Yotage (V)

" B Projeciview T vasidm@t [IE test@ [1E vosid@) [JE subvitl@l [JE winti@1 [ defaul

UM

KEITHLEY
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ITM Window

Each ITM has four Tabs:

A

v

efinition l Sheet ] Graph ] Status]

Iming Exit Enndilinns| Output ¥ alues | Speed: |Maormal | Mode:

 Definition — configures test " e e

including formulas, timing, SMU > e e

source and measure S

Gas oSl | Bak [ovo0 =]

« Sheet — displays test results in E -] e

worksheet and make calculations || = ‘
« Graph — creates and exports " e tne ]

graphs
e Status — monitors status and " o]

provides resolution for problems

)
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ITM Window

Definition Tab

Displays the test device

Displays instrument object
(Force/Measure options) next to

. Drain [sMuz -]
each terminal of DUT S s g £
Provides access to the Formulator o
Giate [smMuz =] I Bulk |GhDU ~|
Selects Output Values to be o - o3l el
exported to Subsite Data Sheet e

Conflgures Speed and Tlmlng Of S_ DDDDD FORCE MEASL’;'\;U—1L||
the test ey 0

Displays current test mode either

» Mode Combo Box

Definition lSheet ] Graph I Stalus]

ulator Timirg | Exit Eonditions| Output ' alues |Speed: Marmal - Nsweéping

\ 4

ME wdsidtti@

Sweeping or Sampling

KEITHLEY
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ITM Window

Instrument Selection
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Assign a terminal
connection from the
Definition tab.

This software connection
must accurately reflect the
physical hardware
connections at the time
the ITM is executed.

A . GREATER MEASURE OF CONFIDENCE

= default - Keithley Interactive Test Environment - [vds-id#1@1]

Lﬁ File View Project Run Tools ‘Window Help

Interactive Test Module: vds-id > = B HE | X |0 7 |5 B @
% =
Site: |3 LT.'
e Defirition ] Shest ] Graph ] Status}
= I=fE defaul
H D}i InitializationSteps Farmulator | Timing | Exit Conditions | Output Walues ‘ Speed: |Ncuma\ LJ Mnde'l in J
= MIZE subsite —
= WHE teminal-n-fet Dirain {SMI_I2 vi
L ME vdsid FORCE MEASLIRE |
[w] L wHlin Sweep VY [Master] Measure |: YES
Type: Lingar Ltdauto: 1e-0708
BUE sub Start: IV Measure V: YES
WIE vgsid Stop: 5 Range V: Best Fixed
Step: 0.1% Campl: 0.14
Paints: 51
W] L gurmel ™~
]& wisat
=l [y 2-wireresistor |
: demz{ 2ot | Bulk GHDU >
T j«g :fd FORCE FORCE MEASURE |
WIE wid Step ¥ [Master] g Common: 0 Measure | = Na
2 Start: 2/ Measure V = N
=1 W14 capacitor Stop: BV
Lo MIHE can | Step: 1Y
| Points: 4
Source Sl |
FORCE MEASURE |
BiagV: OV Measure |: NO
Measure v NO
Compl: 0.14
T o Prectview VE vdsidt @i
. MUM
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Definition Tab

Force/Measure Options Window

« The Force and Measure functions of each SMU are configured
In the Force/Measure Options Window.

e The Force/Measure

Options Window is opened

by clicking on it.

Definition l Shest ] Graph] Status]

ulator § Timing | Exit Conditions | Output Y alues ‘ Speed: |Maormal « | Maode:

Action > Click once on the
Force Measure
bar of the Gate,
SMU 3 to open up

the Window.

-~

A . GREATER MEASURE OF CONFIDENCE

Cirain SMUZ ~
FORCE MEASURE |
Sweep Y [Master] Measure I:YES
Type: Linear LtdAuta: 1e-0104
Stanrt: OW Measure W TES
Stop: 5 Range V: Best Fixed
Step: 0.1% Compl: 014
Paints: 51
Gate SMU3 Bulk. GNDU -
_wy FORCE MEASURE | FORCE MEASURE |
/Repv [Master) Measure I: NO Commar: ;O Measure | = Ha
Start: 24 Measure W YES Measure W= MA
Stop: 5% Flange " Best Fixed
Step: 14 Compl: 014
Paints: 4
Source SMUT -
FORCE MEASURE |
Bias V: OW Measure I: MO
Measure W MO
Compl: 014
TLE vdsidi@

© Copyright 2004 Keithley Instruments, Inc.
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Definition Tab

Force/Measure Options Window

« A Forcing Functions/Measure
Options window is associated
with an instrument object that is
assigned to a device terminal.

* The Forcing Functions/Measure
Options window is used to
configure the selected forcing
function and measurements

Forcing Functions / Measure Options - (Device Terminal: Gate Instrument ID: SMU3) g|

Inztrument Information

Ingtrument [D: SMU3 Instrument Model, K14200 MPStU with Predmp Mode: Sweeping

Farcing Function

Yaoltage Sweep j v tdaster
Yoltage Sweep Function Parameters
Sweep Type
o Linear " Log [~ Dual Swesp BDBT;?D” I 5
Start: |0 Woow
Stop: |4 v :|' v Pulze Made
Step: (0.1 LT 2
On Time: |01 S
Data Paints: ’417
Oif Time: |01 5
Sic Range: |20 -

Baze Woltage: (0 W
Compliance: 0.1 A -

Meazuring Options
[~ Curent WV Vaoltage

[ Status
. . | Mame: |Gate
Implemented by the instrument. | | et Hesne
KEITHLEY
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Multiple Methods of Connecting
a 2-terminal Device

KEITHLEY
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Example 1 — Connecting a two-terminal device to a single SMU using

a triax to alligator clip cable.

SMU
Preamp Sense

Force @ Force HI (red)

SMU 1 SMU 2 SMU 3 SMU 4
Force HI Force HI Force HI Force HI
Common
areen W (e
Guard Guard Guard Guard
Recall that the outside shell of pE— pE— pE— P—
the Force HI terminal triax B T T B
connectors are all connected et
together to Force LO or Ground J;
COMMON.
.

A . GREATER MEASURE OF CONFIDENCE
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Lab 2 Review

Example 2 — Connecting a two-terminal device using a single

SMU and the GNDU. The outside shell of the SMU triax

connector, the center pin of the GNDU
Force connector, and the COMMON

terminal binding post are all Force LO
[ GNDU ]

Sense

Force

Common

Common SMU
Preamp Sense
Force

KEITHLEY

18
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Lab 2 Review

Example 3 — Connecting a two-terminal device using two SMUSs.

SMU1
Preamp Sense

Forcej@m In this example, SMUZ2 was set up as

the common terminal. This means that
the SMU is set up to output O volts on

SU2 » the 100mA compliance range.
reamp Sense
Force —@
Force HI

KEITHLEY
19
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Definition Tab

Forcing Functions

1) Click on the Definition Tab.
Action > 2) Click on the Force Measure bar for an SMU.
3) Select either Sweeping Mode or Sampling Mode from the Mode
Combo Box on the Definition Tab.

« Sweeping Mode applies to any e Sampling Mode applies to any
ITM in which one or more forced ITM in which all forced
voltages/current vary with time voltages/currents are static, with

Forcing Functions for Sweeping measurer_nents_typlcally bemg
made at timed intervals.

_lr:::::ri::'ultr:lf;:rr;ab::tﬂ In=trument Maod ForCing FunCtionS for Sampllng
_D:ummu:un j — Instrument Informatian
—(Open - Instrument [0: Sk4LT |nEtrurment fMod
I Current Bias W] =

Eoment Lt Sveen [

Current Step Common j

Yoltage Biaz I

Yoltage Sweep _

VolageSten Carent i VML)

KEITHLEY
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Definition Tab

Forcing Function Summary

Availability
[iH]
2l 2| &
2 3 a
8| | 2
Category |Name Description Fl & 2
Static Cpen Maintains zero-current at the terminal {subject to max VvV compliance). . .
Commaon Maintains zero-voltage at the terminal (subject to max | compliance). . .
Current Bias | Maintains a set constant-current at the terminal (subject to set vV compliance).. . . .
Violtage Bias | Maintains a set constant-voltage at the terminal {subject to set | compliance).. . . .
Sweep Current Increments a senes of current values at a rate determined by Timng and Speed . .
Sweep settings. Generates paramefric curve data that is recorded in the Sheet tah and
can be plotted in the Graph tah.
YVoltage Increments a series of voltage values at a rate determined by Timng and Speed . .
Sweep settings. Generates parameftric curve data that is recorded in the Sheet tab and
can be plotted in the Graph tab.
List sweep | Current Same as a current sweep, but steps through a list of user-specified current values. | = .
List Swesp
Yaoltage Same as a voltage swesp, but steps through a list of user-specified voltage values. | = .
List Swesp
Step Current Step | Increments a current to two or more levels, each of which is held constant during *
the progress of 2 sweep or list sweep at another terminal. Like a sweep, curve data
is recorded and can be plotted as a graph.
Violtage Step | Increments a voltage to two or more levels, each of which is held constant during .
the progress of 2 sweep or list sweep at another terminal. Like a sweep, curve data
is recorded and can be plotted as a graph.
21
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Definition Tab

Forcing Function — Linear Sweeps

» Alinear sweep increments 4
current or voltage in a series
of uniform steps, at a speed
that is determined by the
Speed and Timing settings
configured in the Timing
window.

Voltage Linear Sweep

Gate Voltage (V)
N

e The user enters the Start, 1

Stop and Step voltages or
currents.

Y

Time

KEITHLEY

22
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Definition Tab

Forcing Function — Log Sweeps

1000

* Alog sweep varies the
step size logarithmically
over the specified range,
so that all decades are
characterized uniformly.

Current Log Sweep

Current (LA)

e Each point is forced
according to the

equations shown below 100 -
10

— I

Time
Step size = (log10 |Stop value| - log10 |Start value| / Data Points value - 1)

SMU forcing value = 10 [log10 |Start value| + (n-1)(Step size)]
for data point n

Y
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Definition Tab

Forcing Function — Dual Sweeps

Single and dual sweep examples (linear
voltage sweep; 0to 4V in 1V steps)

Vialtage (V]

Vaoltage (V]

4
Dual Sweep Disabled:

single sweep

7 P
L [Hata Points
34
)
5
- f
I 7 +' I
[Jata Points
0 #= Time
4
¥ = [Data Foint
. Dual Sweep Enabled:
bt
3
} t
2 —
4 4
I — 10
¢ [Fata Points t
0

An SMU that is configured to
perform a linear or log
sweep, can also be set to
perform a dual sweep. The
SMU will essentially perform
two sweeps: Startto Stop
level and the Stop to Start
level. A dual sweep can
also be performed with the
Pulse Mode selected.

1

= Time
24
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Forcing Function — List Sweeps

www.keithley.com

« Alist sweep forcing function

Current List Sweep:

Forcing Functions f Measure Options - (Device Terminal: Drain Instrument ID: SMU2) E|

steps a current or voltage
through a list of user-specified ronnent M enmenesst SEWIE A e Sveero
values, at a rate that is et soes e
determined by the Timing and e —
Speed settings from the Timing SicRarge [penFeg  <]| 3 [ OO0 —_—
Window. pat [ (a2 e
Delay: 5 5.0000E-6 o
Parameter List — specifies the -
sequence and value of each 8| smes] SEEEEEEEE
value to be forced. -
Iv Current v ‘Yalage [ Status
Data Points — an integer 3 “a:_“jp'::m o :ﬁ
between 0 and 4095, specifies
the number of values in the ol |
parameter list. )

A GREATER MEASURE OF CONFIDENCE © Copyright 2004 Keithley Instruments, Inc.
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Definition Tab

Forcing Function — Pulse Mode

» To avoid device overheating, voltages or currents can be
applied to a device only for brief periods at widely spaced
intervals. For Sweep (linear, log and list) and bias forcing
functions, an SMU can be set to provide pulse output.
Programmable parameters include On Time, Off Time and
Base Voltage or Current:

* Pulse Period = On Time + Off Time + cumulative measure time (if
set to measure)
e Pulse Width = On Time

* Base Voltage/Current = Level the SMU goes to between sweep
points.

* Pulse mode can only be selected if the source and measure
ranges are set to FIXED (not AUTO).

KEITHLEY
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Definition Tab

Forcing Function — Pulse Mode

Pulse Mode examples — Single and dual sweep (linear
voltage sweep; 2 to 4V in 1V steps, 1V base):

Dual Sweep Disabled:

(single sweep) On
Time
r'y | « > |:
Stop 4V 1 On
| Time [ 3
3V _rOn Data Points
| ime D
Start 2V Off Off Off
_:Tlme: :Time___ Time |
Base Voltage 1V
ov » Time

[] = Cumulative Measure Time (Data Point)

Dual Sweep Enabled: On On
" | Time [ Time 6
Stop 4V - On | [ On Data Points
| Time I: | Time [
3V _I_Qn On
ime D Time D
Start 2V | Off Off Off Off Off Off
Time Time Time Time Time Time
< > < > - . < > < > .._,..|
Base Voltage 1V
ov » Time

KEITHLEY
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Definition Tab

Forcing Functions

Current Sweep Forcing Functions/Measure
Other parameters in the Forcing Options window:

Forcing Functions f Measure Options - (Device Terminal: Gate Instrument ID: SML3) rg|

Fu nCtionS/M easurements OptiOnS Instrument Information
. Instrument [0 SMI3 Instrument Model; K14200 MPSMU with Predmp Mode; Sweeping
WI n d OW : Forcing Function
Curent Sweep ﬂ v Master
° Start’ Sto p ’ Ste p Eu;:;:pu\.lre:;eFunction Parameters
.  Linear  Log [ Dual Sweep Eoellf;i:[ On lﬂi 5
e Data Points st 3]
ety W ,E‘ [ Pulze Mode
¢ SrC- Range Step: |Se-005 ,E‘ ,7
I . Data Points: |1m7 ,7
® Sic Range: m ’7
C O m p I an Ce Compliance: |207 m
° M e aS u rl n g O ptl O n S h;azj:?eitup“ms [¥ “altage ™ Status
. Mame; |Gatel Mame: |Gate\-"
o Sweep Type: LI near, (¢ Programmed " Measure d Fange: m
Log, and Dual Sweep _
KEITHLEY
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Definition Tab

Measuring Options

Check the Current or Voltage Measurement checkboxes if you desire
the measured or sourced values to be recorded in the Worksheet or
available to plot in the Graph.

Range Options:

Auto — Automatically finds the best
measurement range. However, range-
change time delays limit the
measurement speed.

Limited Auto (current only) — Auto
ranges only to a minimum range that is
user specified. Saves time when you
don’t need to maximize resolution at
minimum currents.

Best Fixed — Commands the SMU to
automatically select a single
measurement range.

Specific Numerical Range — Enables
manual selection of range. A single set
range reduced measurement time.

A . GREATER MEASURE OF CONFIDENCE

Action

Click on Current
Range arrow to
Open Range Box

Typical Measuring

Range Box

Lirnited &uta
Best Fixed
1p&

10pa
100
Tnd,

10na
1000
Tud,

100
1000
Tmd,
10,
100,

Options area for a voltage forcing function

— Meazuning Options

W Current

v oltage

M arne: |DrainEurrent

I amne: IDrain"v"u:ult

Eange:lLimited.-’-‘-.utu:u i I'IEIEIp.-’-‘-. j * Programmed = Measured

[/ Status

Typical Measuring Options area for a current forcing function

— Meazuning Options

v Curent

.................. I_ Status
M arme: IBaseI M arme: IBase"v"
* Programmed = Measured Bange: I.-’-'-.ut::: VI
KEITHLEY
29

© Copyright 2004 Keithley Instruments, Inc.




Action

-~
1) Click OK to exit
Force/Meas Window.
2) Click Formulator button
to open Formulator.

The Formulator allows you
to perform simple in-test
calculations on ITM data
and complex post-test data
calculations:

 Operators: +, -, *, /[, "

e Functions: ABS,
DELTA, DIFF, EXP,
INTEG, LN, LOG, SQRT,
etc.

A . GREATER MEASURE OF CONFIDENCE

Definition Tab

Formulator

www.keithley.com

® BEH
E
Interactive Test Module: res2t =3 =3 @ = a x| 5 ? | @
= =l x]
sttt H] Dafiniion | Sheet | Graph | Status |
El default
= x bsie Formulator | Timing | i Benelitans | Dutput Values | Speed: [Noma =] Mode:
3£
= W dteminaln-fet
[ U wds-id 3
[ W wtlin Formulator ﬁl
[ [4F subut —
WILE vgeid Farmula:
DIE invo | Add
= W teminal-npn-bit
WILE vesic RES = &GS A])
[ i qumme
[w| [ wesat
=1 Wy Zawireresistar
[ i res2t
= WPt diode Functions Data Series ConstantsY alues/Units 3
[ [4F wid = - - -
MIE wd e [ R = | 3.141596400rad — | ||
=1 W& capacitor + * ! By ] s 13 BOB5E-24| WK |
WL cap
ABS AT AV =S o 160218621 |C
COND DELTA DIFF EX Mo 510.538E-33 |ky
EXPEIT EXPFITA EXPFTTO FiR =7 160.218E-21|J
FINDLIN FINDU FIRSTPOS N1 uo 1 25E64E.06 M
LASTPOS LINFIT LINFITSLE _[LIN ED B.85419E-12|Fim B
LINFITYINT LN LOG LO H BB2 BO7E-36|J-5
LOGFITA LOGFITB MAYG MA c 2099 792E+06 | mis
MAXPOS MIN MINPOS RE KTQ HEEDY
REGFITSLP REGFITXINT |REGFITYINT |SQ 4 | ‘ » |—
5-|||n‘ aaaaa GOV TAMCIT T:% = Add Delete

Close

N =FF Projectyiew

ME vdsidi1@l fF

es2il@l [ME vt @ | LE qunmelt @1 LE veeich1@1 | LE vesat @1 [UE vasidt1@l [LE wint@)

KEITHLEY
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Formulator: Adding a New Formula

www.keithley.com

ACtI O n Interactive Test Module: vds-id 0B G HE x|« & @
x|
= E"Elgga“" Fnrmulatc;r
1) Add anew formula named, S Bt el
@H& ¥ | Add
MAXCU RR' 5% : MaxCURR = Max(DRAINI)
. W L v
2) _Start by typl_ng MAXCURR= gL
I n th e bOX d I rectly u n d er S% ; Functions Data Series Constants™ alugsUnits
M UE 7 rain -
the word formula. Al ! ) =l - EEEm
. | E‘D; e | B ol e - - 13.8065E-24 /K T
3) Next, using the mouse, e | s, | [
click on the MAX formula ] ag EXPFITE  [EXPATB  [FINDD al woeezh I
- d 8 FINDU FIRSTPOS INTEG y ;
from the list of formulas. N L0 e L
. . . LN LOG LOGFIT -
4) Highlight the Vin COGFTE——{kave —— - pe——
MIN MINPOS REGFIT 5
MAXCU R RzMAX(V) an d REGFITXINT [REGFITYINT |SORT _ | _EERk y |L
click on Drainl in the Data " R T asi | oo
Series.
5) Your formula should be: ‘
MAXCURR=MAX(Drainl) ! i |
6) Click on Add and notice the
new formula appears in the _
Data Series. Act Click on Close when
ction .. . .
finished in window.

31

A GREATER MEASURE OF CONFIDENCE © Copyright 2004 Keithley Instruments, Inc.



www.keithley.com

Measuring a Bipolar
Junction Transistor
Using the Default Project

KEITHLEY
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Lab 3 Results

040242007 11:28:07 KEITHLEY

npn Transistor Collector Family
S N .
S 00E.03 4 e SRR SRR SRR SERRE SRR SERRRERRR ERRERE SRR SRR SRR SR

P e S S U DU S SUT NI

T

1 A0E-03+- - - L o e L Lo s Ll s e . el b Lol L. L.

1 20E-03+ - ...... ..... ...... ..... ...... ...... ..... ...... ...... ..... ...... ...... ..... ...... ..... ..... ...... ......

oY) SRR SUUS OOt SUUUS RUUSt SOUUS UUUE SOt DUVUNUUUUE SUURUR SUUUUUUOY OUUOE SUUUUSUONE SOV UONU SO

Callector Current (4]

T S S O S SR SRS SRR SR

BOOE-DSF oo fo il Lo Ll Sy Ll Sy Lo L Lo L L S

GBOE04 =/

2 O0E-04 R e e Lo e e L e e e e Ll e e R ey e e

0.00E+00

— —
[ =)
1 )

L LI
[ [

OE-01
4 0E-01
S.0E-01
6.0E-01
T.0E-01
g.0E-01
9.0E-01
1.0E+00
1.1E+00
1.2E+00
{3E+00 F-- -t
14E+00
1.5E+00
16E+00 + -+ 4 -
1.7E+00
18E+00 F - 4
10E+00 -+

DataWariables:
Data:BETA[1] = 1.76600e+002
Data:BETA[Z] = 1.78570e+002
Data:BETA[3] = 1.79159e+002
Data:BETA[4] = 1.79350e+002

Collector Yaoltage (W)

33

- - - = w vupyniyin cuve neiuncy INstruments, Inc.



www.keithley.com

Lab 3 Results

04/23/2001 17:53:03 KEITHLEY

A OE-M g - SRR ST -....npn Transistor Gummel Flot ... SRR e -1 OE+03
1 0E-02

1.0E-03

1.0E-04
r1 OE+02

1.0E-0:3

1.0E-06

1.0E-07
r1 0B+

current Ca)
‘w138

1.0E-03

1.0E-04

T0E10% -~

r1 OE+00

T0E-11 %"

10E-12

10E-13

1 0E-14 - : — - : - : - — ; ; : - — : - 1 OE-i1

0.0E+00
1.0E-01
20E-01
3.0E-01
4 0E-01
S0E-01
6.0E-01
T.0E-01
g.0E-01
90E-01

Basze YWoltage (V) 34
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ITM Window

Sheet Tab

Action Click on Sheet tab

 Test data is recorded into
— = the Sheet tab worksheet.

Fomes | <] saess. [H———
ranCuen Vo) Comuo) Dot Vo) Gt Dt » All data in the Sheet tab for
a test is in Microsoft Excel
compatible format, with the
Xls extension.

§.59179E-04 | 1.00000E-01|2.00000E+10| 1.25070E-03| 1.00000E-01)| 3.00000E+00| 1.56022E-03
1.68599E-035| 2.00000E-01)|2.00000E+10| 2.45347E-03| 2.00000E-01) 3.00000E+10| 3.07960E-03
2.39455E-03| 3.00000E-01|2.00000E+010| 3.61128E-03| 3.00000E-01| 3.00000E+00| 4.56253E-03
3.06948E-03 | 4.00000E-01|2.00000E+00| 4.71752E-03| 4.00000E-01|3.00000E-+00| 5.99838E-03
3.66147E-03| 5.00000E-01|2.00000E+10| 5.77335E-03| 5.00000E-01|3.00000E+00| 7.33145E-03
4.23041E-03| 6.00000E-01|2.00000E+10| 6.77790E-03| 6.00000E-01| 3.00000E+00| §.73860E-03
9 4.71815E-03 7.00000E-01|2.00000E+HI0| 7.73332E-03| 7.00000E-01|3.00000E+00| 1.00459E-02
10 | 5.14285E-03| 5.00000E-01|2.00000E+00| §.63255E-03) §.00000E-01|3.00000E+10| 1.12995E-02
11 | 5.50827E-03| 9.00000E-01|2.00000E+00| 9.47832E-03) 9.00000E-01|3.00000E+00| 1.25073E-02
12 | 5.81830E-03| 1.00000E-+10| 2. 00000E+00| 1.02721E-02| 1.00000E-+010| 3.00000E+10| 1.36691E-02
13 | 6.07518E-03| 1.10000E+10| 2.00000E+00] 1.10054E-02| 1.10000E-+10| 3.00000E+10| 1.47774E-02
14 | 6.28476E-03| 1.20000E+10| 2.00000E+00] 1.16913E-02| 1.20000E-+0| 3.00000E+10| 1.58351E-02
15 | 6.45256E-03| 1.30000E+10| 2.00000E+00] 1.23199E-02| 1.30000E-+0| 3.00000E+10| 1.68412E-02
16 | 6.56471E-03| 1.40000E+10| 2.00000E+00| 1.28972E-02| 1.40000E-+00| 3.00000E+10| 1.77992E-02
17 | 6.6BE0SE-03| 1.50000E-+10| 2.00000E+00| 1.34201E-02| 1.50000E-+00| 3.00000E+00| 1.87017E-02
18 | 6.765269E-03| 1.60000E+10| 2.00000E+10| 1.38916E-02 1.60000E-+10| 3.00000E+10| 1.95522E-02
19 | 6.81990E-03| 1.70000E+10| 2.00000E+00] 1.43148E-02| 1.70000E-+10| 3.00000E+10| 2.03532E-02
20 | 6.66246E-03| 1.80000E+00| 2.00000E+10| 1.46531E-02| 1.50000E+00) 3.00000E+10,| 2.10995E-02
21 | 6.89466E-03| 1.90000E+00| 2.00000E+10| 1.50178E-02| 1.80000E+00) 3.00000E+10| 2.17957E-02
22 | B.91952E-03| 2.00000E+00| 2.00000E+10| 1.53037E-02| 2.00000E-+00) 3.00000E+010,| 2.24406E-02
23 | 6.24024E-03|2.10000E+00| 2.00000E+00| 1.55508E-02| 2.10000E-+00) 3.00000E+00 2.30381E-02
24 | B.95734E-03|2.20000E+00| 2.00000E+10| 1.57602E-02| 2.20000E-+00) 3.00000E+010| 2.35848E-02
25 | B.97220E-03|2.30000E+00| 2.00000E+10| 1.69371E-02| 2.30000E+00) 3.00000E+010| 2.40841E-02

<| >|§ Data A Calc A Settings /7 ||ﬂJ

I \
JE vdsidiian [\

Data tab for worksheet KEITHLEY
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ITM Window

Sheet Tab: Saving Data

vironment - [vds-id#1@1]

Er 1. Choose destination of data in worksheet:

p :

9 >ER©C 8% Data can be stored on hard drive, external
site Sheset | Graph | Status H H H
e | | e ol s network drive, USB disk drive, CD ROM,

5 ﬁ B Formnulas: |
= MHE dteminal-nfet A B C fl
M vdsid vt - = Oppy, etC .
W W wtiin
I JE subwt
- MIE vgsid Save in: |‘_} export I
i€ s 2. Choose type of file to save data as ...
= -K Sterminal-npn... ’J g g:::::p
DE veoie (23 My Documents H 1
2 g Recent | '] My Computer XIs — Microsoit Excel compatible Tormat
=1 Ay 2-wir\:::istor =) *l;' ?S HDDE}"I &) . . .
e (G <o Ixt — tab delimited text file
= v inde Deskiop = ki
L ME vid 1) kiuger d |. . d f.l
ok S .csv — comma delimited text file
T MILE ca i CO-RM Dirive (E:)
. My Documents | <& Removable Disk [F:) g-gggggﬁ
) Shared D 1 -
oy 5 My Dot 3 I000E 40
. 15 kiuser's Documents 3.0000E+0
My Computer [ &) My Network Places 3.0000E+0 Workbook s
3.0000E+0 — .
“;‘] = DOO0ED Text [Tab delimited] [*.txt)
D _ _ |l 3.0000E+0 CSY [Comma delimited) [* csv)
Mypr;lait;\lsork File name: |vds-|dﬂ1 @ j | Save | 3.0000E+D
Save as type: |W’orkbook [*.xlz] j Cancel ggggggﬁ
26 22654E-3) Z4000E+D| 2.0000E+D 10.8839E-3] Z.4000E+0 3:DDDDE+D
27 22657E-3) Z.5000E+D)  2.0000E+D 10.9242E-3) Z.5000E+0,  3.0000E+0
28 22661E-3 ZGO000E+D  2.0000E+0 10.9571E-3] Z.6000E+D,  3.0000E+0
29 22664E-3) ZVOOOE+D| 2.0000E+0 10.9846E-3] Z.7000E+D,  3.0000E+HD
30 22666E-3  Z.8000E+0)  2.0000E+0 11.0052E-3] 2.8000E+0) 3.0000E+0
1 P IRESE-S 2 90ANE-H1 2 OOO0E -+ 11 O2FRF-3 D ONANE+HT A ANANFE+HN ¥:
«| v\ Data A Calc A Settings / [« | v

" oF Projectview LE vdsidti@

(NUM
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ITM Window

Sheet Tab

{5 default - Keithley Interactive Test Environment - [vds-id#1@1]

jﬁ Filz Wiew Project Run Tools Window Help i LIS
neracive Tos Moo vivit—— - IR IR A= |
: i :
Sie Ilg—lzl Definition  Shest lGraph] Status]
- default
o= I—ﬂﬁ i Formulaz: | j Save fs...
= E‘IE 4termina!-n-fet . A B C D E 3 G H B
v JE Vd_s"d 1 Drainl{1) DrainV/(1) GateV/(1) MAXCURR(1) |Drainl{2) DrainV{2) GateV/(2) MAXCURR{2)
%iﬁ th;:t 7 78.7028E-9 O00,0000E-3|  2.0000E+D 2.2718E-3| 480 2807E-9| 000.0000E-3| 3.0000E+HD  11.2234E-3
VIE ius:d 3 543.4838E-6| 100.0000E-3 2.0000E+D 1.0110E-3| 100.0000E-3 3.DDDDE+D/
ClE ig?vg 4 1.0055E-3| 200.0000E-3, 2.0000E+D 1.9702E-3| 200.0000E-3| 3.0000
- M Steminaknpn 5 1.3839E-3| 300.0000E-3 2.0000E+D 2.8779E-3| 300.0000E-3 3.DDDEE+D
MM vemic 6 1.6763E-3| 400.0000E-3 2.0000E+D 3.7338E-3| 400.0000E-3 WDDE-\‘-D
WILE gummel 7 1.8877E-3| 500.0000E-3 2.0000E-+D 4 .5387E-3 SDD.DDDDE—?L/S.DDDDE-\‘-D
W F woeat 8 2.0293E-3| B00.0000E-3| 2.0000E+D 5.2869E-3 EDD.DDDD% 3.0000E+H)
=1 Wy Zowiteresistor 4l 2.1192E-3| 700.0000E-3| 2.0000E+D 5.9823E-3 ?DD.DBﬂDE—S 3.0000E+D
Lo W E res2t 10 2.1746E-3| 800.0000E-3| 2.0000E+D B.6237E-3 QDG'.DDDDE—S 3.0000E+D
-1 WPt dinde 11 2.2084E-3| S00.0000E-3| 2.0000E+HD ?.2119E}/QDD.DDDDE—3 3.0000E+D
M E wid 12 22291E-3| 1.0000E+H)| 2.0000E+D ?.?4%3 1.0000E+]|  3.0000E+D
W JE wd 13 22419E-3| 1.1000E+)| 2.0000E+D MQ:‘lE-S 1.1000E+)|  3.0000E+D
-] '|6 capacitor 14 22500E-3) 1.2000E+0| 2.0000E+D /8.5512E-3 1.2000E+0| 3.0000E+0
W JE cap , 15 22550E-3] 1.3000E+)| Z2.0000E+D 9.0443E-3| 1.3000E+), 3.0000E+]
M[E] slessi 16 2.2582E-3| 1.4000E+)| 2.0000E+D 9.3811E-3)  1.4000E+)| 3.0000E-+D

::E :i'.E Because the maximum drain current formula
é;ggggg.g gfggggg;ﬁ was added, the data sheet should include a
s = oo 2ol NJAXCURR value for each step of the gate
» o= = oaed yoltage as Shown.

29 22664E-3] Z7000E+|  2.0000EH]

30 2.266GE-3| 2.8000E+0| 2.0000E+D | 11.0082E-3| 2.5000E+D| 3.0000E+0) |
kTl IIEEHER 2 an0nF+)| 2 OONNE | 11 0pRF-=0 2annnF+nl 3 annnE-nl i
< | v\ Data A Calc A Settings / KN ’

" = Projectview M vdsidi@t
(MM 37
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Sheet Tab
Calc Sheet
Defintion Sheet | Graph | Status |
Action Click on Calc tab _Saveds |
2A1A||B|C|D|E|F|G|H|I|J|;
. : -
The Calc worksheet is an Excel ;
compatible spreadsheet, that
allows you to: i
e Hot-link and copy values and
information from the Data and |||«
Settings worksheets.
» Perform additional data .
anaIySiS_ ‘ <'E| Data/\CaIcR/\Settings/ RN ﬁ
) VE vdsiaman | \
» Values are updated real-time \
as ITM is executed. Calc tab for worksheet

KEITHLEY
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ITM Window

Sheet Tab: Settings Sheet

Definition  Shest I Graph I Statusl
Save Az |
1 [TestName s i @ -
H 2 | Mode Sweeping
* The Settings worksheet 3 Spesd Normsl
4 | Sweep Delay I}
records, for the last 5 HoldTime D
6 | Site Coordinate an
: ¥ |Last Executed 02/20/2001 15:42:08 |(Append=4
execution of a test, all test y i
. . . . 9 | Device Terminal |Source Drain Gate
CcO nf|g uration information 10 |Instrument SMUT SMUZ SMU3 GNDU
11 Name Sourcel’ Drain®’ Gatey'
i1t 12 |Forcing Function |Waoltage Bias Woltage Sweep Woltage Step
from the Deflnltlon tab- 13 | Master/Slave Tl hlaster haster
14 |Start'Level 1] o] 2
" . d d . 15 |Stop NAA 5 5
[} 16 |Step A 0.1 1
A Settlngs recor e In 17 |Number of Points |0 a1 4
. 18 | Compliance 01 0.1 0.1
EXCEI'Comanble format. 19 |Measure | No Meagured Ma
20  |Measure ¥ il Prograrmrmed Prograrmrmed
21 |Range | Lirnited Auto=100pA, | Lirmited Auto=100pA |Limited Auto=100pA
2?2 |Range V¥ Best Fixed Best Fixed Best Fixed
23
24
25
0 26
Click on - 7
) Action — Y
Settings tab 2 |
30 |
1 *
32
¢|';"|} tam A, Cak b, Sattins A, apmmi A, eammz A, apmme A, comme Tald Llll

| LE  wds-idt |

KEITHLEY
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ITM Window

Sheet Tab: Append Worksheets

Definition ~ Sheet |Graph| Statusl Py h d d f h
o T The data generated for eac
A B C D E F - d i f I
1 |Collectorl Collectory | BaseV Emitterl ICSAT WCSAT 4 Appen exeCUtlon O a teSt IS
2 9.2308E6| 3.1285E6| 5347498E3| 707.359ES|  12975E3|  1.9993E+0 : : ..
3 | somies — located in an individual
4 -5.1516E-6 Definition ~ Sheet |Graph| Statusl
5 2.2388E6 “ ”
8 | eries | fome] o] saets. | Appendn” worksheet, where
7 16.4633E5 A B C D E F B — ;
8 | 275260E6 1 |Collectorl | Collectory  BaseV Emitterl |ICSAT VCSAT d h h d
9 4464235 2 | 9.2347E6|  -1.9790E6| 534 9274ES 703420050 |.3120E3|  19990EWD n eS|gnateS the nt Appen
10 | 67.1907E5 3 9.0893E6|  10.0074E3| 544.0590E-3| -844.7647ED .
11| 114.0174E6 4 51573E6| 20.0197E3| 5529027E3 -AE594EE execution.
12| 160.1633E5 5 2290E6|  29.9953E3| SE0.9511E3|  7.4904E6
13 | 219.7383E6 6 E1¥IE6| 40.0395E3| 570.8129E3 -14.8968E6
14| 2925625E6 7 | 165503E6| G0.0843E3) 5626951E3) 26.3000E6
15 | 377.9825E6 B | 27BGABEG  G0.1005E3| 501.3251E-3 -37 51475 o EaCh Append WorkSheet
16| 473.9711E6 9 | 440476E6| 70.0730E3| BOD.4B44E3| £4.77B3ES
17 | 577.0975E6 10 | 67.6992E6| ©0.0903E3| 609.2988E-3| 77.5204E6 ;
18| BE3.8930E6 11| 1153977E6| 90.1161E3| 619.4304E-3| -125.2259E 6 contains the same CO|UmnS
19 | 789.0043E6 12 | 1623409E6| 100.12/6E-3| 627.6063E-3| -172.1681E6
20 | B888223E6 13 | 2232097E6| 110.1507E-3| B35.3917E-3| -233.0558E6 d h
21 | 976.7726E6 14| 297.7393E6| 120.1667E-3| 642.5964E-3| -307.5641E6 and rows as the Data
[[\ Data ATa A | | 15 | 385485766 130.1816E-3 649 1763E-3| -395 31B3E-
o1 el A Cab A 16 | 484206368 140.1511E-3| 655.0503E-3| -494.0555E-6 WorkSheet for the test
T — | [ | |2 [ Z099EE] TE0.1GTES] GE0.216RE S| 0020
18| 700.6144E6| 160.1464E3| 654.6581E-3 710.4575E6
19 | B09.3534E6| 170.1421E3| 666397853 B19.2135E6 .
20 | 9119675E-6) 180.1413E-3) E71.4325E-3] -821 8311E6 o EaCh Append Worksheet IS
21 1.0118E3| 190.1297E3| B73.6077E3| -1.0217E3 .
4 [¥ [, Data A Calc_A Setiings j Appendi /A Appendz A Appenda /A Appendd 74| | Ll_‘ Iabeled With a Separate tab

LE vosatttan I

Data tab
aata Appendl tab

KEITHLEY
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ITM Window

Graph Tab

ok b The Graph tab allows you to
Action o) K GRIGHEPITTa create and export graphs of the

2) Right click on Graph

test and test analysis results —
which in some cases may be

DiQ:fSQDDE?;“:;;;'”“|5‘ﬂf“*.| ............... n-MOSFET Drain Family dlsplayed In real tlme aS the teSt
I executes:
...................................... ggE:EEm : . Displays user-specified data
graphically in a user-specified format.
___________________________________ o e Pop-up menu — Displayed when the
Graph tab is displayed, by right-
' clicking on the Graph or selecting
Tools —> Graph Settings. Use to

configure parameters for the plot.

e — ¢ Use Save As to save graph as a
bitmap (.bmp) image.

KEITHLEY
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Graph Tab

Graph Settings Menu — Graph Settings

Right click on graph to open up
the Graph Settings Menu:

Graph Definition

—~— . :
pefine Graph. ———Define Graph — Defines > Drainl* Data

e DrainV/* Data
2t st the parameters to be

. . GateV* Data
Az Properties. .

Cursars.. graphed and the axes on

Line Fitz. ..

ZoomIn which these parameters
S are to be graphed.

Comment

o|m »

D ata Vanables
Legend

Lo 1) Click on Define

ezt Londibions

Title AC'“ on » G I’ap h. Clear Al |
Graph Properties k 2) CI I Ck OK Wh en s Aziz Properties. . |

done.

Crozzhair
Save bz,

Synchronize Graphs | ] | Cancel

tove

e KEITHLEY
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Graph Tab

Graph Settings Menu — Auto Scale & Axis Properties

Define Graph...
Buto Scale <+ Auto Scale — Automatically scales all axes.
Az Properties. ~_|
Fen [ AXis Properties — Opens the Axes properties window,
E— which is the main access point for graph scaling and
e formatting.
Eata Wariablez - |
Legend :
= 5 Action
Test Conditions X s | Y1 Awis | Y2 Awis Al Aes |
Title {}
Graph Properties » — Run Autoscale Az Autoscale 1) ng ht CIiCk on
Crozshair i Healea J Autozcale All dxes Graph .
%j::h'?;i.ze Graphs " End of Test | Manual Scale All Axes 2) Click on Axis
Mave Properties.
Reset AL e 3) Click OK when
AECEE aiial, B | done.

Ok Caticel

43
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Graph Tab

Graph Settings Menu — Cursors

Define Graph.. - Cursors — Opens the Cursors window, from which you can
itglt)/ select and format cursors that display the precise numerical
s Properties— . . pn . .
Cursors. coordinates of specific points on the plot lines.
Line Fitz. .. [—
Zoom In Action Fr_om Graph menu,
Zoem Lo click on Cursors. Position cursors on data
g':“ - points for plot lines.
%EE E::Z: Symbaol  Visible . SP:ZTvG;osition Precision o Data-WorkSheet rOW
ol : &7 m=| f | numbers for data points
el |3 % r_Poperies. | r ? P : -at which cursors are
= 4 r Properties... | ' 2 : et
Cr 5 A T Fropettes... | I i NS T RN AR pos_mo_ned_
55 E }’% r Froperties... | ' |2_ Properties...l
SE — Dizplay Color — Display Sample : :
ki Fareground: Background: Lo 1 |:+1 .DDE"‘DDD, +1.01 E'DDE, 1 2:|
Ee | — - 1 0.0E+0. L ih:+1 .3Ijlle+IZIIZIIZI, +§.DEI9—DD3, 15)
- ™ Transparent . : | ' '
Re . : :
o] [ Display Border . - Cursor 1 - (+1.23e+000, +5.43=+000] Cursor number \ .
= = 1 ; :Cursor-coordinates for
T | : all cursors on graph.
AOED2L- - T
ITI Lancel
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Graph Tab

Graph Settings Menu — Cursors

ME

hllllllb LI £ (2}

Definition] Sheet Graph ]Status]
o |n the Cursors W|ndow 04”23”2;000-;;;2?'.5.2 ................... ............... n—MOS:FETDrain Family. ... .........
click the checkboxes for
two or three cursors and
click OK.

Action

30.0E-3

* Using the mouse, move
the cursors on the curves.

20.0E-3

Dirain Curngent (&)

* Notice the values of the
coordinates change as the
cursors change position. \

10.0E-3

0.0E+0 . i .
T + 1) W i
Crain “oltage (4] .90, 10.47e-3, 21)

@ 1
=P [[] 2(3.40,2.27-3, 36)
© *31.60, 20 94e-3. 18]

1

o =] o o
w w w w
=1 [=1 =] =1
] o -+ i

0.0E+0
1.0E+0

?.' start r % default - Keithley Int...

A . GREATER MEASURE OF CONFIDENCE
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Graph Tab

Graph Settings Menu — Line Fits

Ui b Line Fits — Allows you to directly fit lines to Graph tab plots.
j:f;g;fte// Up to two fits may be performed on the graph, selected from

Cursors.. among the following types:
Line Fite.?
Zaomn * Linear — Chord line of the form y = a + bx, drawn
Zei -~ between two graphically defined data points.
EZT L Fic - =« Regression — Regression line of the form
+ 1~ Line Fits isplay . .
I_-EQ Type AriztSenies Calor Show  Precizion y - a + bX for a graphlca”y deflned range
Tes | Fe#1on T [linesr 2l viaes || — | i P of data pOintS.
Titl i n inear - is < < 1 i i
;' f memon T fue ] fae - (—l TP « Exponential — Regression line of the form
I3 . .
Ertlfl _Displa_'.'Eolor_ _ - Display Sample y = a.ebx for a graphlca”y deflned range Of
Eav IForegmund. j IBackgmund. j data pOIntS.
Syn ™ Trarsparen o * Log — Regression line of the formy =a +
L e E— o b-log,y(x) for a graphically defined range of
I ohe 'l I ®ift=+3. 00e-+ .
E:z r Dizplay Font data pOIntS.
[ W5 Sarwten 8 -]  Tangent — Tangent to the plot at a

graphically defined data point. The tangent
line has the form y = a + bx.

e From Graph Menu, click on
Line Fits. Click OK when done. 46
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Graph Tab

Graph Settings Menu — Line Fits

The Graph displays the Linear Fit Example
fO”OWlng Definiion | Sheet  Graph | Status |

05/04/200011:03:17
BT ...n-MOSFET Gate Leakage Current RURE .
 The fitted line i) gL pke 47 L_l_n_e_a_r__.f_|_t_l_|n__e__an_d___:_______________f_ﬂ_,__f_; ______________________
U B tic SRR A fit parameters for. | <" 7 . ] |
* The fit parameters 5 ine._=="_~ ... e
I ST 4 T = N iU N TR g

 The tangent data ; ; : : :
point or the starting S SRR Cursors indicating the two data points that deflne

and ending data E GOEAG e the Llneal‘ flt Ilne CUT‘SOI’ COOI’dII"IateS ......................
pOIntS (da‘ta range) < AOEAG T fe o ....................... 512{43?33»,333;9123813133 .............. .......................

e The data_point SN § AU _______________________ _______________________

coordinates (Tangent T IR A R R Ca—
or starting and ending JON S T — S—
data points are : : : :

defined by cursors). | ' csevamen

G ate Resistance [Ohm]:
RES = 7.80001e+013

=1
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Graph Tab

Graph Settings Menu — Zoom In / Zoom Out

rrMOSFET Thrashold Valtage-Max GM
Define Graph.. e« Zoom In — Allows you to
e P enlarge and examine a >
s - small, selected part of
Zoomin & the graph.
i [t - 673 /
Gonent |« Zoom Out — Restores a I T T T
ataVariables el e S et e

Legend graph to the original or B
Test Conditionz

Tie previously zoom’ed size. @

Graph Properties J e A ,’;
Crozshair e f gt
Save b, From Graph Menu, click froseNooglos
unchionize Graphs Act on Zoom In and draw an
E;‘::t C1on /' areato be enlarged. Then, -f__g_f-'i-'
Resize Zoom Out. o
I<E|TH LEY —— J‘ - b it e
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Graph Tab

Add Comments, Legend, Test Conditions, and Title to Graph

Clicking on Comment, Legend, Test Conditions, or Title in the menu opens up
another menu to add these items to the graph. These items can be customized

for such properties as color, borders, font, style, etc.
04/23/2001 17.29.652

Py P Title of Graph: ...................... .
. : : : : Legend N
: ; : ———  DataDrainl(1) Define Graph...
——  DataDrainl[2)
——  DataDrainl(3)
. : : . ——— DataDrainl(4) EutD Scale
Comments can be placed anywhere on the : : : iz Properties. .
BB graph! o e T N Cursors...
Test Conditions Line EItS. .
qurce: V. Bias
[? 13 3 Zoam |n
(=1L =1=1i]
T Start: 0 O gut
§ e
5 DOOE-Fd - ...................... ................... ...................... ........... Gate: W Stepr — Egmment
: : : - Start: 2 .
& Stop: 5 : N [rata Yariables
= Step: 1 : L d
Bulk: : Legen
: Test Conditionz
NS
: : : - - Title
T T R I e . e :
: Graph Properties k
: Crozzhair
: Save Az
: Synchronize Graphs
0.0E+0
? [=] = = ? =
& i & & i & Move
o - o ] - i H ¢
Drrain Yoltage (V) _ESTE
Reszize
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Graph Tab

Graph Settings Menu — Data Variables

On the graph, you can numerically display up to four extracted parameters,
or Data Variables. The data variables are always taken from the second
row of the worksheet. (The first row of the worksheet gives you the name of
the data variable.) These can be derived values such as curve slopes,
saturation values, etc.

Definition | Sheet GfaDhISlatus|

: 021072000 08:37:25 KEITHLEY
Auto Scale DelaVariables
) : DalalDSAT[T) = 7 B3547e 000
Az Properties... DalaIDSAT[2) = 1 761736002
= Dat 3
Dat

ala IDSAT% | = 2.80724e-002 : :
Cursors SO D DOATIA) = 3B B 1T
Lire Fits... / ;

Z0om ln 2 02
E gty [E

Drrain Current (&)

Comment _ _ _
D ata Y ariables B SO S ol OO SEU OO U DRUPE FEPTRRUOPPRPRRURRPOI
Legend

Test Conditions
TltlE 0.0E+00

Graph Properties k

Crozzhair A B2

s 5 5 8 s
Save Az i i i i i
2 5 = 2 -
Synchronize Graphs Drain Votags ()
towve
= B vasigmen |
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Graph Tab

Graph Settings Menu — Saving a Graph

Graphs can be saved in a project or in a file:

Saving the graph to the project: IR

After you have finished configuring the graph, save it to the project |
by selecting File — Save, or by clicking the Save toolbar button.

Saving a graph as a bitmap file:
You can save a graph in bitmap (.omp), JPEG

Save As window

(.jpg) or TIFF (.tif) format for use elsewhere, such J“ eeeeee Bl
as in a report, as follows: L%
1. In the Graph tab, display the Graph Settings i
menu by right-clicking on the graph, or by N
selecting Tools — Graph Settings. 8
2. In the Graph Settings menu, select Save Asto W « = .
open the Save As window. — =——————— cwesipe [T 1

KEITHLEY
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