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. Mouse Basics
Mouse Pointer
Mouse Button | and Button 2

. Using the Mouse
Selecting an Object
Opening an Object
Moving an Object
Copying an Object

Roos Instruments

Before we go through the process of creating and running test plans we need to define some
of the basic OS/2 and RI functions and terminology we wil be using. For some of you this
information is already familiar, for others it will be new. We will use this information repeatedly
throughout the rest of the training material. Later during the hands-on-lab training you

have an opportunity to try all of these features and functions yourself.

Mouse Basics and Using the Mouse

Please see the next slide for examples and description of Mouse basics and using the mouse.
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Mouse Buttons and Functions

Mouse Buttons

...........................“‘....“

Button 2

Moving an Object - Press, Hold & Drag

Copying an Chject - Ctrl & Drag

Displaying the Object’s Pop-up Menu - One Ciick

Button 1
Seledting an Objedt - One Click
Opening an Object - Two Jicks

Roos Instruments

The mouse pointer (usually an arrow or crosshair symbel on the System Computer CRT
screen) can be placed anywhere on the screen by moving the System Computer's PC mouse
in the direction desired. The left button on the mouse is referred to as mouse button 1 and the
right button on the mouse is referred to as mouse button 2.

To select [highlight] an object with the mouse, place the mouse pointer on the object and click
[press and release quickly] mouse button 1.

To open an object with the mouse, place the mouse pointer on the object and double click
Ipress and release quickly twice] mouse button 1.

To drag, or move an object on the screen with the mouse, place the mouse pointer on the
object, then press and hold mouse button 2. Move the mouse in the direction desired, the
object will move with the mouse.

To copy an object, place the mouse pointer on the object, press & hold the Ctrl key on the
keyboard and press & hold mouse button 2. Move the mouse in the direction desired, a copy
of the object will move with the mouse.
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Using the Mouse (Continued)

Using OS/2 and RI Applications (Continued)
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+ Using the Mouse (Continued)
Displaying the Object's Pop-up Menu
Displaying an Open Window's Pop-up Menu
Selecting the Active Window

s Window Basics
Title Bar
Menu Bar
Scroll Bar
Closing the Window

Roos Instruments

To display an object's Pop-up Menu, place the mouse pointer on the object and click mouse
button 2.

To display an open window's Pop-up Menu, place the mouse pointer on an open space in the
window and click mouse button 2. (The mouse should be placed on the background and not
on an object in the window.)

0OS/2 permits multiple windows to be open at the same time, however only one window is

active at a time. OS/2 identifies the active window by dispiaying a solid color in the Window's
Title Bar. The title bar for all other open windowg will be greyed. To seloct the active window,
place the mouse pointer any where on the Window desired and click mouse button 1.

Window Basiecs

Please see the next slide for examples and description of Window basics.
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Typical Rl Application Window/Test Panel

'S DECT LHA-Mixer-revC

| Fils Edit Test Plan Tester Limits Options Help

Test Section: DC Tests
Conditlonal Statement
Section Defaults
Test Icc

Teat Section; Amp Tests
Conditional Statement
Section Delaults

|| Test: Amp Gain

Test Amg input Match

Test Amp Output impedance

Run

g

Source Receiver
FREQUENCY IF GAIN
START
10
700
Show Hote...
sTOR Edit Hote...
2500 vna System Delete
POINTS g;fmi“_‘f““'
21 Data Nome

Data Format
Single-valuad Limit
Multi- valued Limit
View Data

The Title bar is an area at the top of each window that contains the title of the window.

Some windows have a menu bar just below the title bar. The menu bar displays a set of
choices or a list of functions available to the user. To select a menu list, place the mouse
pointer on the menu bar choice desired and click mouse button 1. A pull down menu list will
be displayed. Greyed choices indicate invalid choices. To select a function from the menu list,
place the mouse peinter on the function name/choice desired and click mouse button 1.

Some windows may have scroll bars displayed to the right of a column of text. To scroll the
text up or down in the window, place the mouse pointer on the scroll bar, press and hold
mouse button 1, then move the mouse up {away from you) to scroll the text up the window or
move the mouse down (toward you) to scroll the text down the window.

To close a window, place the mouse pointer on the down arrow or miniaturized icon eymbol in
the upper left corner of the window (to the lett of the menu bar) and double click mouse button
1.
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Rl Special Features

Using OS/2 and Rl Applications (Continued)
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» Rl Special Features
Selecting and Copying a Rl Button
Pasting a Rl Button
RI Pop-up Dialog Box
Buttons vs Keys

Roos Instruments

Please see the next slide for examples and description of Rl Special Features.
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Rl Special Features (Continued)

RI Special Features
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Button 2
Copying a Rl Button - One Click & Select Function "Select”
Pasting a RI Button - One Click & Select Function "Paste Button®

Button 1
Copying a R| Button - Gt & One Gick

Roos Instruments

To copy a Rl Button from a Rl Test Plan panel or from a R) Tester Viewer panel (these panels

will be discussed later), place the mouse pointer on the Rl button desired, click mouse button 2
to display the button's pop-up menu. Select [highlight] the pop-up menu function: Select.

To paste a Rl button into a test pian, place the mouse pointer on the test plan panel desired
and click mouse button 2 to display the button's pop-up menu. Select [highlight] the pop-up
menu function: Paste Button. (The button will be pasted on to the test panel at the location of
the mouse pointer when mouse button 2 was clicked.)

R! softwarc applications will display simpic pop-up dialog boxes when a sclection or decision is
required by the user. The pop-up dialog box typically displays a message or a list of choices to
select from. To select [highlight] a choice, place the mouse pointer on the choice desired and
click mouse button 1. Next move the mouse pointer to the bottom of the window and select
[highlight] the appropriate button choice.

To minimize confusion, we will refer to Rl buttons on the System Computer CRT screen as
buttons and keys on the System Computer's keyboard as keys. Thus if we say select the
button OK, we are referring to the OK button on the CRT screen and when we say press the
Enter key we are referring o the Enter key on the keyboard.
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Getting Started Testing Devices

Getting Started Testing Devices
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= Turn on System Instruments & System Computer
= Select the Rl Software Application
= Log-on to the System Computer

= Select a Test Executive
{Test Plan, Limit Files, Tester, Operator Interface, etc.)

= Enter Lot, Sub Lot and Ist Part Number
= Salect the Start Button
= Displays Summary of Test Results

= Automatically Saves Results to System Data Base

Roos Instruments

The process for testing devices with the Rl 7100A Microwave Test System is simple & fast.
1} Turn on the Test System instruments & the System Computer.
2} Open the Rl Message Window.
Double clicking on the R( Software Application icon.
3) Log onto the system.
Select the menu choices: System and Logon....
Select your user log-on icon & enter your pass word.
4) Open the Production Test Executive Container Window.
Setect the menu bar choices: Test & Package Execs....

5) Select a Test Executive from the Container presented. (Each test executive contains
one or more test plans and limit files, a tester configuration and a custom configured
operator interface.)

8) Select & Enter the lot and sublot names or numbers and the part number for the first
part to be tested.

7) Seloct the Start button. The test system will automatically begin testing parts. The test
results will be automatically saved to the Local SQL Data Base.

This entire process takes just a few minutes. You can change test executive files and run
another test plan in a matter of seconds.
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Developing Test Plans

Developing Test Plans

LN I DL I B 2 I I D R N DN D DEE D RN N BEE DN TN N Y N I B BN DR N DY DR RN B |

* Define the Test System Configuration

= Define the Device-Under-Test

= Create the New Test Plan & Individual Tests
« Optimize and Compile the Test Plan

Run the Test Plan and View the Test Results

Debug any Problems
Save the Test Plan and the Limit Files
Create the Test Executive

Run the Test Executive

Roos Instruments

As you can see the process of selecting and running a test plan is fairly simple. The process
for creating test plans is a little more work. It involves defining the tester and the
device-under-test, creating the overall test plan and the individual tests, compiling and
optimizing the test procedure, running the test plan, viewing the data, debugging any
problems, saving the test plan & limit files, and creating the test executive files.
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System Software Functional Block Diagram

System Software Functional Block Diagram
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Roos Instruments

Before we go through the process of creating a test plan, it would be helpful to first discuss the
RI System Software's functional block diagram and the individual functional blocks (shown
above.)

When you first turn on the System Computer and open the Rl Application icon, the system
computer will display the Rl Message Window shown at the top of the functional block
diagram. By using the RI Message window's menu bar cheices, you can select and open one
or more of the top level application windows shown connected to the Rl Message Window.
Each window provides to the user a unique set of capabilities and functions. These windows
also provide the user access to additional layers of application windows and access 1o the test
system objects shown. We will now spend a few minutes and describe each of the application
windows and the test system objects shown in the block diagram.
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RI Message Window

Bl Admin Message Window
System Data Options Help
Plans...

self riLo¢ Package Execs... "displays the objects value*
self riLog Wafer Execs... e note: 'enter_a_character_string' "dis

self riLo.me log) note: 'enter_a_character_string'

Updating Devices...

Device Interfaces...
Fixtures...
Handlers...
Waters...

The Rl Message Window provides three basic functions. It provides the Log-on user interface,
it offers the user access to the top level RI application windows, and as its name suggests, the
Rl Message Window displays messages sent by other Rl application windows to the user.
These messages include helpful hints, warning messages, test times, errors discovered, etc.
Messages are displayed as a vertical running log with the last message received added to the
bottom of the list. User prompts and selection requests are not displayed in the Rl Message
Window. They are instead presented In dialog boxes.

10
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Testers Container Window

i)give Directory HNew Update Help

D:\riapps\testsys\ -
Deactivate

Startup
Enable
View
Control
NEWMEC_edit  RoosA+Prober  RoosA+Prober_Edit R 38‘“9 State
ave

Copy
Serial Number
Create Edit

4_Port 4_Port_edit 8_Port g_Port_edit

RoosA_Edit

The Testers Container Window contains ali of the tester configurations currently defined and
provides the user access to the Tester Management Windows (Handler, Control, Configure &
Idle State) and the Tester Managemenl Funclions (Aclivale or Deaclivale, Slarlup, Enable,
Save, Copy & Delete).

The Tester Container Window is opened by selecting the Rl Message Window's menu bar
choices Test & Testers.

11
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Tester Configuration Manager

______ 4_Peort Configuration
Instrument Tester Help

gainCompression RI7800A Gain Compression Meter 0
Gpib RI73D0A Mainframe with GPIB Controller 0
nniceFigure RI78D1A Virtural Noise Figure Meter 0
Receiver RI7322A .01 to 20 Ghz Complex Receiver 0
ReceiverLo RI7710B .01 - 20 GHz Rf source 0

Rift RI125 Fiber Optic Link Controller 0

| |Sourcel RIFZ1UB .01 - 280 GHzZ Ri source U

Source2 Ri77108 .01 - 20 _GHz Rf source 0

This button is used to set the
Fiber Link [RIFL) node at which
this instrument is located.

NODE Hodes start at 1 with the lowest
being connected to the gray
2 {output] connector on the PC.
HEAD

Sre120utput

One of the Tester Management Windows you can select is Configure. Selecting this choice
opens the Tester Configuration Manager. With the Tester Configuration Manager you can
perform tasks such as defining the output characteristics of the RFIC Test Head, selecting the
RF source to be used as the RF Stimulus Source, setting the RIFL node for the System Local
Oscillator or viewing the calibration data for each instrument and signal path. During the lab
portion of this training seminar you will have an opportunity to create a custom tester
configuration.

12
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Test Plan Container Window

'“I'J[ive Directory HNew Update Help

D:\riapps\testplan\_Training\

N

Copy
Delete
Class Example2 DC_&_RF_Measurements Serial Number

g

DECT LNA-Mixer-revB  DECT LNA-Mixer-reeC  DECT TR Module old

DECT TR Module IM_Testing Lab Exampie3 LNA_Mixer_R&D_Tests

LNA_Mixer_Standard_Tests PA4 Module RCVR-revF RCVR-revG

Testhea.d ﬁﬁrﬂ EA  Testhead portl src pwr

Creating and Managing Test Plans

To create and manage the test plans we first need to open the Test Plans Container Window
and select a test plan or create a new test plan. (This window is opened by selecting the RI
Message Window's menu bar choices Test & Plans....) The Tesl Plans Conlainer Window
contains all of the test plans currently defined and it enables you to create new test plans, copy
existing test plans or delete existing test plans. {To create a new test plan just select the menu
bar functions: New & Test Plan. The Copy, Delete & Serlal Number functions are included
in the test plan’s pop-up menu, as shown above.) The Test Plan Container Window also
provides you access to the Test Plan Editor Window. To open the Test Plan Editor Window,
select the test plan’s pop-up menu choice: Edit.

13
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Test Plan Editor Window

>4 Class Example?
File Edit Test Plan Tester Limits Options

Test Plan Settings Help Index N .,,-;ﬂ,
Global Defaults Ganeral Help !
Disconnect Settings Using Help
Connect Sequence Keys Help

Test Section: DC Tests -
Conditional Statement Product Information
Section Defaults

Editing a Test Plan

The Test Plan Editor window presents the user with a flexible, yet easy to use combination of
pull down menu choices (File, Edit, Test Plan, Tester, Limits, Options and Help), simple
graphical mouse operations such as copy, paste, move or delete, and keyboard entry functions
for entering and modifying titles, settings, test points, etc. The test plan developer/user can
use the Test Plan Editor to create, optimize, compile, run, debug, save and release test pians.

A test plan consists of a series of graphical panels with each panel containing a collection of
objects we call buttons. Each button represents an action or precedure to be performed by the
test including setting an instrument state, performing a measurement, performing a calculation,
saving the test resulls in the local data base or prompting the user to perform some action.

14
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Test Plan Editor Window (Continued)

Class Examplel
File Edit Test Plan Tescter Limits

Test Section: DC Tests
Conditional Statement
Section Defaults

Test Section: RF Tests
Conditional Statement
Section Defaults
Test: RF Gain
Tast: Hnise Fioure k

Options Help

rcet

'..J 0 i

Sourget Conrgl
EREQUENCY VCO |
START START vha

sem
SAVE FORMAT

STEM
CALC

STOP

Displaying and Editing Test Plans

The Test Plan Editor contains two work areas for displaying and editing the test plan.

The upper araa or Test Plan Outline Pansl displays an cutline of the test plan. Excluding the
Test Plan Settings line and the Test Section Title lines, each line of the Test Plan Outline
represents a graphical panel which the user can add buttons to, modify the buttons in or delete
buttons from. (Panels can also be added to or deloted from the test plan outline by using the
menu bar Edit choices.)

The lower working space or graphical lest/settings panel displays the buttons associated with
the line selected [highlighted] in the test plan outline. For example, the line Test: RF Gain is
selected [highlighted] in the test plan outline shown above and the buttons which define the RF
Gain test are shown in the lower graphical test panel.

You create tests in the test plan by copying buttons from the Tester Viewer Window or from
other test panels, adding the buttons to the test/settings panel and modifying the button
parameters. The software offers many different types of buttens to choose from.

15
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Test Plan Editor Window (Continued)

& Class Examplel < limits: Produclion Rev B > f¥
File Edit Test Pian Tester Limits Options |
Test Section: RF Tests Data Format; Default

Conditional Statament

! ~Settings
Section Defaults
Veel, Fraquency
Test: Noise Figure 2.0, 1800.0
Test: Gain Compression (P1dB] 2.0, 1900.0 Minimum:
Test: Harmonics 2.0, 2000.0
Test: Maximum RF Power 3.5, 1800.0
3.5, 1900.0 .
3.5, 2000.0 Maximume
5.0, 1600.0 ]
5.0, 1900.0
[, +]
POWER
Sourcet Putanyel Ok Cancel
FREQUENGY VG
START ETAAT

1800
STOP

| IS |
(5]

CALC CONSTANT

Adding Test Limit Files

In addition to adding buttans to the test panels, you can also add upper and/or lower test limit
values for each test point in the test plan for grading and binning parts. The limit values are
saved In a user defined limit fiie. Each test ptan can have one or more user defined limit files
associated with that specific test plan. {To run a test plan you would select and run the test
plan file and the limit file desired.)

Adding Symbol Files

The Test Plan Editor will also accommodate the coding of classified test point data. The user
can insert symbols in place of test point values (numeric symbols for numeric values and
alphanumeric symbols for alphanumeric characters.) The system stores the actual test point
values separately in a user defined symbol file. The test plan file and the symbol file are not
merged until just prior to execution. The classified symbol files can be secured and access can

be restricted. In addition, only summary information is displayed on the System Computer
CRT screen during test execution.

16
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Test Plan Editor Window (Continued)

Class Examplel < limits: Production Rev B >
e Edit Tester Limits Options Help
Test Sectio] Release
Conditio:
Section Delaulls
Teat: AF Gain
Test: Noise Figure
Test: Gain Compression [P1dBj
Test: Harmonics
Test: Maximum RF Power

Sourget
FREQLUENCY qaihCompression
STAHT gainComprassion

1800 START

STOP

2000 COMPRESSION
STOP |
| 1 db
POINTS

-5 dbm

3

MEAS

Optimizing and Compiling the Test Plan

After the test plan has been created, the user optimizes and compiles the test plan into a
runnable test plan by selecting the menu bar choices Test Plan and Complle. The RI Test
Plan Optimizer takes the uncompiled test plan and converts it into low level atomic
measurement states (such as wave parameters for S parameters.) The Optimizer reorders
these low level measurement states for the fastest execution time. (Slow operations such as
frequency switching are minimized by the Oplimizer by reordering the test states such that all
of the measurements required for each frequency are performed first then the system is
instructed to switch to the next frequency.) The optimized test sequence is then compiled into
a runnable test plan.

Running a Test Plan

A runnable test plan can be run from the Test Plan Editor Window by selecting the Run button
{(upper right side of the {est panel). Each time the test plan is run, the test results for each test
are sent by the System SAVE data button in each test panel to the Local Data Buffer. (The
System SAVE FORMAT button saves the data in a user specified format/units.) The test
results are processed and sent on to the Local Data Base if the test plan has been released
and the user has specified that the test results are 1o be saved.

17
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Test Plan Editor Window (Continued)

Class Examplel < limits: Production Rev B 3] %!

File Edit Test Plan Tester Limits Options

multipie trace statistics

Test Section: RF Tests
Conditional Statement
Section Defaults

new strip chart
Polar sorted view
irect sorted view

Test: RF Gain
Test: Nolse Figure

|  Test: Gain Compression |P1dB]

single trace statistics
Smith sorted view
strip chart statistics

Test: Harmonics wafer
Test: Maximum RF Power
Select Cancel
ganCompresson |
ganCampression
Soucel TART
FREQUENCY
START m COMP |
1800 I
sTOP o 1 3
. ystem
2000 SAVE FORMAT
SOINT POINTS '
e :

Viewing the Test Resulis

The test results for each test can be displayed on one of several data viewers. To open a Data
Viewer Window:

Place the mouse pointer on the System SAVE FORMAT button's Data Name and
click mouse button 2 to display the button’s pop-up menu.

Select the View Data button with mouse button 1.

The Select Viewer window will be displayed.

Select [highlight] the data viewer desired and select the select button.

The data viewers offer the user several different display coordinates to view the data:
{rectangular, polar, smith charts, multi-dimensicnal plots, elc.)

18
Ri Company Confidential



Rl Data Viewers

sParameters vs Frequancy, colors Bias1V
OVERPAINT
[ s ]
ronunz [ ]
SORT BY
PARAMETER —+—| Y SCALE
" |
© save | Auto |
FORMAT —pe Do
MIN X PARAMETER FORMAT MAX X
[ 1000.000 l I real ] L linear I L 2000.000 l

The data viewers display the test data retrieved from the Local Data Buffer. In the data viewer
example shown above, a multi-dimensional data viewer displays the $21 (forward gain of a
device) vs. frequency & bias voltage.

The Y axis parameter is S21 in dB (log Magnitude format). The X axis parameter is Frequency
in MHz (linear format). Each trace represents a different bias voltage from 2 Vdc to 5 Vde.

The Y axis scale factor is 5 dB per division and the Y offset (center line of the graph) is 13.1

dB.

19
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Rl Data Viewers
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Opening multiple Viewers and Selecting Parameters

Multiple data viewers can be opened at the same time and all of the open viewers will update
each time the test plan is run so you can watch the test results from several different tests
simultaneously. The user has full conirol over how the data is presented by the data viewer
including selecting the x and y units, format (log, linear, index, etc.) and scaling. The data
viewer offers several special features inciuding auto scaling, overpaint, data normalizing, and
displaying statistical parameters of the test data (such as mean, peak, avg, etc.) You will have
a chance to use these features during the hands-on labs.

20
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Test Plan Editor Window (Continued)

£4 Class Examplel < limits: Production Rev B >
Edit Test Plan Tester Limits Oplions Help

[ Sove . A5 |7

Listing ferment

Test: RF Galn

Test: Noise Figure

Test: Gain Compression (P 1dB)
Test: Harmonics

Test: Maximum RF Power

qanCompression
ainCarnpression
SDUTCQ" START
FREQUENCY
START -15 dbm
COMPRESSION

1800 sToP 1 ob
(o) -5 dbm I Systemn

2000 [ SAVE FORMAT
POINTS POINTS MEAS

Saving a Test Plan

The user/test plan developer can save the test plan at any time by selecting the menu bar

choices File and Save. The Test Plan Editor will save the test plan file on the local hard disc.

21
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Test Plan Editor Window (Continued)

Class ExampleTl < limits: Production Rev B8 >

E p Tester Limits Options Hefp

Test: No

Test: Ga| Cormpile jon {P1dB)

Test: Harmonics

Test: Maximum RF Power
Test Section: Cale
Conditional Statement
Section Defaults
|| Test Calculations

sham
SAVE

FORMAT

Releasing a Test Plan to Production

Once the test plan has been debugged and no further changes are to be made, the user can
release the test plan to production by selecting the menu bar choices Test Plan and Release.
The Release process consists of building the Data Tables in the Local Data Base, and tagging
and saving the test plan as a released test plan. Once released, the test plan is unmodifiable
and thus protected from any inadvertent changes. The released test plan can however be
copied and the copied file can be modified, saved or released as a new test ptan with a new
file name.

22
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RI Tester Viewer Window

8_Port_edit Viewer

Rifl S | Set power at the device to a dbm
calibration state Ivalue. Resolution is .1 dbm and
Source2 irange Is set by step attenuator
Sourcel {value. ALC range is typically 40 db.
Sourced
Src120utput
Src340utput
System
Testhead

FREQUENCY ALC MODE
999 Mhz fast

POWER
0 dbm

RF STATE
OFF

As previously mentioned, you create test plans by copying buttons from the Tester Viewer
Window and pasting the buttons on to the test plan in the Test Plan Editor.

To open the Tesler Viewer Window you select the Test Plan Editor's menu bar cholces Tester
and View. The Tester Viewer consists of four graphical panels: the Tester Instrument List (in
the upper left corner), the Button Types List (to the right of the Instrument list), the Help Text
Panel which displays a description of the button selected (in the upper right corner} and the
buttens available for the instrument and button type selected (in the bottom half of the window.)

Each instrument in the tester configuration is listed in the Tester Instrument List. The Tester
instrument List also includes the title System. The System fitle is seiected to display data
save buttons, calculation buttons, and other misc buttons available.
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Rl Tester Viewer Window (Continued)

8 8_Port_edit Viewer
Rifl ~|data saves

] Thie buttan raturns the largest of

Sourcel calculations the absolute values of min or max.
Source2 flow control If the average was subracted from
Source3 state the data first this gives the largest
Sourced deviation from average.
Src120utput 2 input calculations

Src340utput

[ ——

Output Frequency

Testhead
CALC

“TALC

Show Note...
Edit Note...

CALC

Delete

Group Selected
Seftings..

Text

Button Text
CALC ‘ CALG Cale Black Souree

i std deviation

B ailable

The types of buttons available for each instrument, vary from instrument to instrument. The
measurement instruments such as the System Receiver (listed as Receiver) contains
measurement buttons for performing measurements, calibration buttons for performing internal
calibration measurements and saving the calibration data, and state buttons for setting the
instrument state. Other instruments such as the RF Stimulus Source (listed as Source1)
contain state buttons for setting the source’s RF frequency, RF power level, RF state, etc. To
display the buttons associated with a specific instrument and button type, you select [highlight]
the instrument titte and then select [highlight] the button type. The Tester Viewer will display
the buttons available. To copy a butlon place the mouse pointer on the button desired and
click mouse button 2. Select the pop-up menu function Select.
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Production Test Executives

Rl Test Executives
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» Defines the Entire Test Environment
Custom Operator Interface
Test Plans: Primary, Auxiliary & Continuity
Limit Files: Base, Premium Grade & Continuity
Binning Map/Criteria
Retest Criteria
Pause Test Criteria
Special Fail Criteria
Printing Test Results Summary Info

Saving Test Results to System Data Base

Roos Instruments

With the Package Test Exec Container Window and the Package Test Exec Editor Window,
you can create simple, easy to use operator interfaces/test execs for testing devices in
praduction. The entire test environment presented to a production operatoer is defined by these
customn test execs you create. Each test exec includes the following information:

The Test Plan files to be executed.
The Test Limit files to be used.,
The binning Map/criteria applied.
The Retest Criteria.

Conditions under which the testing should be paused (such as 5 consecutive device failures
in arow.)

The types of data printed by the System Printer {nene, lot summaries and/or sublot
summaries.)

Saving the test results in the System Data Base.
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Creating a Package Test Exec

Admin Message Window
Syslem @SS Data Optiuns  Help
Plans...

W

afer Execs...
Testers...
Devices...

Device Interfaces...
Fixtures...
Handlers...
Wafers...

The process for creating a new test executive is very simple.
1) Open the Package Test Execs Container Window and create a new Test Exec.

2) Open the Automatic Package Test Executive Editor and customize the Test Exec you
just created.

3) Run the Test Exec, verify that all of the changes have been made and save the
customnized Test Exec on the hard disc.

Opening the Package Test Execs Container Window

To open the Package Execs Container Window, select the Rl Message Window's menu bar
choices Test and Package Execs.
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Creating a Package Test Exec (Continued)

& Package Test Execs
Driva Directory Hew Update

Help

D:\riapps\testplan\_Training\

3 g _-_‘Jalidate
Class Examplel  Class E! Copy
Delete
Documents
Serial Mumber

Package Test Execs Container Window

The Package Test Execs Container Window performs 4 basic functions. It contains all of the
Package Test Execs currently defined. It lets you create new Test Execs. 1t provides you
access to the Test Exec functions: Copy, Deiete, Validate, Documents & Serial Number and it
provides you access to the Automatic and the Manual Test Exec Editor Windows.

Creating a Package Test Exec

We can create a new Test Exec by selecting the Container Window's menu bar choices: New
and Test Exec. The System Software will create the icon/object for a new Test Exec and
place the icon/object in the container window with the name you select.

Opening the Package Test Exec Editor

After you create the test exec object you can use the Automatic Test Exec Editor or the Manual
Test Exec Editor to define ali of the characteristics of the test exec. To open the Automatic
Test Exec Editor Window, select your test exec's pop-up menu choice: Automatic. {In the
example shown above we are opening the Automatic Test Exec Editor Window for the
Class_Example2 test exec.)
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Automatic Package Test Executive Editor Window

Test Exec - Class Examplel
e TJest View Options Hoelp

e e 0 units tested.
Resune | LO 01033510 0 passed [ 0% ] .
0 continuity failures,
- Sub Lot D consecutive failures.
i Btop Pause Next Part E:]

TESTER DMSABLED
HOT SAVIHG DATA

Fil

The Package Test Executive Editor provides the test plan developer the capability to
customize the entire test enviranment presented on the System Computer ta the operator in
production. Using the Editor's menu bar choices and functions, the test plan developer selects
test plan files, selects test limit files and configures the custom operator interface/test executive
to be used in production. The test plan developer saves the custom configured operator
interface/production test executive, the names of the test plan files selected and the names of
the test iimit files selected, in a user defined test executive file.

A copy of the operator interface/production test executive you are creating is continuously
displayed in the Editor's working panel (just below the menu bar) and updates each lime you
make a change. This custom configured operator interface can be used to test devices and to
debug the custom operator interface/production test executive you are creating.
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Automatic Package Test Executive/Operator Interface

77777 Test Exec - Class Examplel
File View Help

e soeeees s e 0 units testaed.
Rasume Lot 01033511 0 passed [ 0% ] .
0 continuity failures.
Sub Lot D0 consecutive failures.
Stap Pause Next Part [:I

TESTER BISABLED
HOT SAVING DATA

To perform automated festing in production the operator opens the Package Test Executive
Container Window, selects and opens a test executive file, enters the lot#, sublot# and the
starting part#, and selects the Start button.

The system will begin testing parts. (If you select the Start button without entering the lot,
subiot and/or the starting part#, the system wili leave the let and sublot names blank and start
at part number 1.) The summary information {in the upper right corner of the window) will be
updated as each part is tested. To stop the testing you select the Stop or Pause button.

The operator can open test results histograms by selecting the view menu choice.

An example of an Automatic Package Test Exec/Operator Interface is shown above.
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Data Base Viewers

USER
Michael Flatten on 4 Port at 3-Jan-95 10.34.14 AM ]
v PARAMETER Y FOBRMAT POINTS
power dbm 10
Y SCALE DATAMAX
03
Auto 12
1 MEAN
11.383
Y CENTER T+ | T
r——_—j STDDEY
Meckan 0.27713
11.62 DATAMIN
11.01 i
DECT LMNA-Mixer

After each part is tested by the Packaged Test Exec, the System Software automatically saves
all of the test results in a local SQL Data Base. The System Software offers you easy-to-use

software tools to extract, filter, plot and/or export the test data generated. Two examples of
Data Base Viewers are shown in the slide above and the next slide.
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Data Base Viewers

4 Ri ampsVswr N
dbAction
|
MEAN STDDEY DATARIN DATAMAX
1.5513 0.020876 1.5403 1.5896
Y CENTER
¥ PARAMETER
VSWR Ao
SORTBY NORMALIZE 1.6162
INPUT
frequency OFF .- M* Y SCALE
SAVE
FORMAT save
MHz
FORMAT 0.2
Vswr
CVERPAINT
ON Iy KPARAMETER EQRMAT MAY
&10.000 frequency MHz 470,000
MEMO
! RCVR Subsystom |
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Building and Running a Test Plan

Building and Running a Test Plan

& B 8 & & 9 8 8 2 8 8 8 & S & A 3 A BB B2 3 & B S B P SN FE N W

e Start-Up

« Creating a New Test Plan

» Adding Test Sections and Tests

» Building a Test Panel

« Copying, Pasting and Moving Buttons

« Adding Additional Tests

« Optimizing, Compiling and Running the Test Plan
+ Viewing the Test Results

+ Adding Test Limits

+ Saving and Releasing the Test Plan

Roos Instrurrents

We will now go through the basic steps of building and running a Test Plan. (Later during the
hands-on-lab you will be asked to create a test plan using this process.)
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Start-Up

= o= B HE

. . DmeC DiveD
Logon Loca Logon Logoit ~Drived Drive B
2 2

WORKSHOR.EYE Desklet

0542 5pstam
3 ] Rk
|rfotmaton User Prcfile Management Senvices

-
. [==}=]
Lo et iﬂl

SmalkakM for D52
DalaBase

@ )

Templates Games

w» ®

Shvedder StatHere  agie Heip Indes

Basic Steps for starting up the Tester:

e

Duater

BackM astor

Turn on the System Instrumentation and the System Computer.

E8B
OSRApos  BSP Window
Windows
%ﬁﬂ
Minmmized
Window Viewer
Freslance Graghics
12360c05r2  ConeiDrow
Yk r

135

PH ‘Woed

H
Ami Pro for OS2 %

Open the Rl Application object/icon. (Place the mouse pointer on the Rl icon and

double click mouse button 1.)

The System Computer will cpen and display the Rl Message Window.

33

Rl Campany Confidential



User Log-on

Bl Message Window

 System JII

Messages »

Quit...

The Test System offers the user several levels of accessibility to the System Software
depending on the type of user (system administrator, system programmer, test plan developer,
test operator, etc.) To obtain the appropriate level of access the user must first log-on to the
System Computer with their name and password or use one of the standard access names
and passwords. (Talk to your Test System Administrator about adding your name and
password to your test system.) If you do not log-on, the System Software will prevent you from
running any test plans or test execs and will deny you access to the test data.

Basic Steps to log on to the System Computer:

Select the R Message Window's menu bar choices: System and Logon....
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User Log-on {Continued)

Update Help

= = =
Admin  Dave Berkovic dehug Deepak Shaw  Joe Barnhart
Kerry Meigs  Maint  Maintenance & Cal ‘Mark D Roos
Michael Flatten operator su t;steﬂgr user

The System Computer will display the Users Container Window.
Place the meouse pointer on the appropriate user icon and double click meuse button 1.

Use the keyboard to enter your password. Select the OK button.
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User Log-on (Continued)

Update Help
= = = =
Admin  Dave Berkovic debug Deepak Shaw  Joe Barnhart
=
Kerry Meigs  Maint  Maintenance & Cal Mark D Roos
= ep =
Michael Flatten  operator su test engr  user

The System Computer wili change the user icon to red and add the word Admin or Edit to
the title of the RI Message Window to indicate the level of access you now have.

Return to the Rl Message Window by selecting the Rl Message Window's Title Bar.
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Creating a New Test Plan

El Edit Message Window
System Data Options Help
| Plans..,. |
Packagekgxecs...
Wafer Execs...
Testers...
Devices...
Device Interfaces...
Fixtures...
Handlers...
Wafers...

Use the following steps to ¢reate a new test plan.

Open the Test Plan Container Window

Select the RI Message Window's menu bar choices: Test and Plans....

The System Computer will open and display the Test Plan Container Window.
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Creating a New Test Plan

%
Drive Directory m Update Help

L.m D:\riapps\testplan\

Create a New Test Plan

Select the Test Plan Container Window's menu bar choices New and Test Plan.

The System Computer will display the dialog box: Test Plan Title?.
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Creating a New Test Plan

Test Plan Title?

Class ExampleZ

OK kl | Cancel

Select the Title of the New Test Plan

Enter the title of the new test plan.

Select the OK button or press the Enter key.
[Class Example2 was entered as the Test Plan title in the example shown.]

The System Computer will display the dialog box: System Definition.
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Creating a New Test Plan

System Definition

Device EI[IEEEE
altduts ]

Interface Board |Amp_Mixer
Amp Mixerlb

Fixture <HNone>

Tester <None>

Cancel

Select the Davice Type

Select [highlight] the down arrow to the right of the Device entry field.
Select the device type from the pull down list presented.

[all duts was selected in the example shown ]
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Creating a New Test Pian

System Definition

Device all duts

Interface Board |<HNone>

Fixture < Hone>

Tester

4_Port_edit N
8_Port_edit

HEWMEC edit
I —

Select the Edit Tester Configuration

Select [highlight] the down arrow to the right of the Tester entry field.

Select the Edit Tester Configuration from the pull down list presented.
[4_Port_edit was selected in the example shown.]
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Creating a New Test Plan

System Definition

Device all duts

Interface Board
Universal
Fixture ¥mitr_Rcyr38

Tester 4 Port_edit

Select the Interface Board

Select [highlight] the down arrow to the right of the Interface Board entry field.

Select the Interface Board Configuration from the puli down list presented.
[None was selected in the example shown.]
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Creating a New Test Plan

System Definition

Device all duts

Interface Board |[<MNone>

Fixture [<Hone>]

Tester 4_Port_edit

OK Cancel

Select the Fixture

Select [highlight] the down arrow to the right of the Fixture entry field.

Select the Fixture Configuration from the pull down list presented.
[None was selected in the example shown.)

The System will again display the Test Plans Contalner Window and will add your new test
plan objectiicon ta the window.
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Opening the Test Plan Editor Window to Edit a Test Plan

%

b[ive Directory Hew Update Help

D:\riappshiestplan®

Class )Ez;'ﬁwplez h

Place the mouse pointer on your Test Plan and click mouse button 2. [Class Example2 was
selected in the example shown.]
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Opening the Test Plan Editor Window to Edit a Test Plan

Direclory Hew Update Help

D:\riapps\testplan\

X

Copy
Delete

Serial Number

Select the pop-up menu choice: Edit.

The System will open the Test Plan Editor Window for the test plan selected.
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Test Plan Structure

X,

“File Edit TestPlan Tester Limits Options Help

Test Plan Settings N\ , Fun
Global Defaults ;
Disconnect Settings

Connect Sequence

Title Bar & Test Plan Outline

The name of the new test plan will be displayed in the title bar. The first three lines of the new
test plan outline will be displayed in the test plan outline panel.

The Test Plan Settings Line

The first line in the test plan outline is the test plan settings line or test plan hoader. The test
plan header does not have a test/settings panel associated with it. If the Test Plan Settings

line is selected [highlighted] in the test plan outline, the working space shown in the
test/setlings panel will aiways be blank.
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Test Plan Structure

Class Example2
File Edit Test Plan

Test Plan Settings
Global Defaults
Disconnect Settings
Connect Sequence

Tastor Limite Options Help

=55y W —
FREQ REFERENCE
None

W o
ﬁﬁa o

The Test Plan Global Defaults

The second line in the test plan outline is the Test Plan's Global Defaults. The Global Defaults’
test/settings panel is used to define the Test Plan's default settings for all of the instruments in
the tester. This panel enables the user to specify settings once at the beginning of the test
plan which are then used throughout the test plan, instead of having to specify these settings in
each test panel. The Global Defaults settings are over-written by the settings specified in the
Section Defaults panels, the Disconnect Settings panel and any test panel.
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Test Plan Structure

4 Class Example2

Filo Edit Test Plan Toster Limite Options Help
|Test Plan Settings

Run

Global Defaults
Disconnect Settings
Connect Sequence

The Disconnect Settinge Panel

The third line in the test plan outling is the Disconnect Settings Panel. The Disconnect
Settings Panel defines the specific state of all of the instruments in the tester at the moment the
device-under-test is connected to and disconnected from the tester. The Disconnect Settings
Panel enables the user to specify the initial settings of all of the instruments in the system.
These instrument state/settings over-write all other settings including the Global Defaults
settings. This panel provides the user the capability for example to turn off the DC and RF
signals to the device-under-test just prior to connecting the device to the prober/device handier
or just prior to disconnecting the device frem the prober/device handler.
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Test Plan Structure

¥l Ctass Example?

'I_-;ile Edit  Test Plan Tester Limits Options Help

Test Plan Settings
Global Defaults
Disconnect Settings

|

Run

DutControl System DutControl
VGG SEQUENCE DELAY VGG 2
0 100 0

The Connect Sequence Panel

The fourth line in the test plan outline is the Connect Sequence Panel. The Connect
Sequence Panel defines the order in which settings are activated. The order of execution is
from left to right. In the example shown the VCC1 supply is turned on 100 usec before the
VCC2 supply is turned on. This sequence will be maintained through out the test plan. This
panel only defines the order in which the sequence dependent instrument settings are
performed. (The values for these settings must be defined elsewhere, either in the Global or
Section Defaults or in the individual tests.)
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Adding a Test Section

Class Example2
File Test Plan Tester Limits Options Help
Add Test Section
Add Test
Delete
Rename

Disabled
Optimize Tost Section

Each test plan must have at least one test section. To add a test section to the test plan, use
the following steps.

Select [highlight] the Test Plan Settings line.
Select the menu bar choices: Edit & Add Test Section.
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Adding a Test Section

Title for New Test Section?

DC Functional Tests

OK k! Cancel

Selecting the Title for the Test Section

The System will display the dialog box: Title for New Test Section?
Enter the title of the new test section.

Select the OK button or press the Enter key.

[DC Functional Tests was entered as the title in the example shown.]

The System will again display the Test Plan Editor Window.
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Adding a Test Section

B4 Class Example2
File Edit Test Plan Tester Limits Options Help
Test Plan Settings

Global Defaults

Disconnect Settings

Connect Sequence
[Test Section: DC Functional Tests
Conditional Statement

Section Defaults

Hun

Test Section

Three lines will be added to the test plan outline for each new test section: the Test Section
Header with the title of the test section, the test section Conditional Statement and the test
Section Defaults. Test sections enable you to group together individual tests, to define
conditional statements (logical statements for deciding if the tests in this test section should be
performed or skipped), and to set default instrument settings for the tests in the test section. A
typical use for adding a test section is 1o separate the functional tests from the characterization
tests. The conditional statement is then used to instruct the tester to skip the characterization
tests if the device fails the functional tests.

Please Note: The Test Plan Optimizer can only optimize the testing sequence for those tests
within a test section. The Optimizer can not optimize across test section header labels. For
this reason we recommend that the user add the minimum number of test sections needed.
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Adding a Test to a Test Section

k& Class Example2
File m Tost Plan Tactor

Test | Add Test Section

el  Add Test '
pm—

Di Delete
c Rename

Cd Disabled
Sq v Optimize Test Section

Limite Optione Halp

- Run

s

Each test section must have at least one test. To add a test to the test section, use the
following steps.

Select [highlight] the Section Defaults line in the test plan outline,

Select the menu bar choices: Edit and Add Test.
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Adding a Test to a Test Section

Title for Hew Test?

DC Current Drain

OK kl Cancel

Adding a Title for a new Test
The System will display the dialog box: Title for New Test?.

Enter the title of the new test.
Select the OK button or press the Enter key.
{DC Current Draln was entered as the test title in the example shown.)

The Test Plan Editor will add the line Test: DC Current Drain to the test plan outline and
provide a blank test panel for the test buttons.

54
Rl Coempany Confidential



Adding Additional Tests and Test Sections

Class Example2
Edit Test Plan Limits Options Help
Conditional Statement ~ Run

Section Defaulls

Test: DC Current Drain
Test Section: RF Tests

Conditional Statement
Section Defaults

[t  Test: RF Gain

Fila Tester

In the example shown we went ahead and added an additional test section (RF Tests) and
added another test to the test plan outline {(RF Gain) using the same process we just followed.
We can go back at any time and modify any of the previous lines or test/settings panels by just
selecting [highlighting] the line desired in the test plan outline and using the menu bar Edit
choices. We can also add additional tests to the first test section by selecting the line Test: DC
Current Drain and again selecting the menu bar choices Edit and Add Test. The new test
will be added after the line selected.
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Building a Test

2 Class Example2

File Edit Test Plan Limite Options Help
Conditional Statemen
Section Defaults Redefine
Test: DC Current Dra

Test Section: RF Tests Enabled .
Conditional Statemen__Reset Disconnect

Section Defaults

| Test RF Gain

To create the RF Gain test we need to add buttons to its test panel. The process is simple.
We will go through the process of copying and pasting the GAIN measurement button to the
test panel as an example of the process.

Open the Tester Viewer Window

Select the menu bar choices Tester and View.

(If the Tester Viewer window is already open on the computer screen, just select the titie bar
on the Tester Viewer window or any other location on the window to make it the active
window.)

The System will display the Tester Viewer window.
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Building a Test

4 _Port_edit Viewer
Rifl measurements
Sourcel
Source?
Src120utput
Systemn
Testhead

uncorrected meas

Performs a 2 port error

 corrected measurement and

extracts the linear
magnitude of S21.

[_setecty |

Shaw Note...

Edit Note...

Delete
Group Selected

Hamonics

Setlings...
Text

Reverse Gain

Input VSWR

input Match

Select and Copy the Bution Desired
Scroll down the instrument list and select the vna instrument.

Select the amplifier meas button type.

Copy the MEAS GAIN button. (Place the mouse pointer on the MEAS GAIN button, click

mouse button 2 and select the pop-up menu function Select.)
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Building a Test

B2  A_Port_edit Viewer
measurements Performs a 2 port error

| corrected measurement and
uncorrected meas | extracts the linear
Src120utput magnilude of 521.
System ‘
Testhead

Hamonics Output Match

Input Match

Select [Highlight] the Button Desired

The Tester Viewer Window will indicate that you have selected and copied the GAIN
measurement button by highlighting the button.
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Building a Test

& Class Example2

File Edit Tect Plan Tester Limite Optione Help
Conditional Statement
Saction Defaulls
Test: DC Current Drain
Test Section: RF Tests
Conditional Statement
Section Defaults

Test: RF Gain .

P

Uncopy All |
Copy Al
Redraw

Print

Hote
Maximize
Edit Note...

Paste the Button into the Test Panel

Change the active window back to the Test Plan Editor window. (Select the title bar on the
Test Plan Editor window or any other location on the window to make it the active window.)

Paste the button on to the test panel. {Place the mouse pointer at the location desired on the
test pane, click mouse button 2 and select the pop-up menu function Paste Button.)
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Building a Test

Conditional Statement

Section Defaults

Test: DC Current Drain
Test Section: RF Tests

Conditional Statement

Section Defaults

||  Test: RF Gain i

RHun

Changing the Position of the Button in the Test Panel

To change the position of the button in the test panel, place the mouse pointer on the button,

press and hold mouse button 2 and drag the test button to the location desired. Release the
mouse button when finished.

Copying, Pasting and Moving Buttons

The process for copying, pasting and moving other buttons is the same. Go to the Tester
Viewer Window, select the instrument, select the button type, copy the button, return to the
Test Plan Editor, paste the button in the test panel desired and move the button where you
want it.
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Adding Multiple Settings Buttons to a Test

x Class Example2
File Edit Tect Plan Toeeter Limite Options Help

Conditional Statement fum

Section Defaults !

Test: DC Current Drain
Test Section: RF Tests

Conditional Statement

Section Defaults

Test: RF Gain

Soumel Doycel L utControl
FREQUENCY POWER YCC A fna
TART O dbm START.
1000 ]
TOP STOP
2000 5

The Rl 7500A System Software offers many different buttons for each of the physical and
virtual instruments in the system. In the example shown we have gone ahead and added a
source frequency button, a source power level button and a DC supply voltage button for
VCC1. The system offers many different single test point buttons such as the Scurce POWER
settings button shown. You can then create muitiple test point buttons such as the Source
FREQUENCY settings button and the DutCtl VCC1 supply voltage settings button by using the
Range function. (We will be discussing the Range function later in the hands-on lab.)

As you can see several buttons can be added to the same test panel. The system performs
the GAIN measurement for each combination of the test points specified by the settings
buttens. In the example shown the vna will perform the GAIN measurement for 24 different
test conditions (6 freq x 4 voltage levels x 1 power level.)
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Settings Buttons are a Collection of Buttons

B2 Class Example?

File Edit TestPlan Tester Limits Options Help

Conditional Staternent

Section Defaults

Test: DC Current Drain
Test Section: RF Tests

Conditional Statement

Section Defaults

Test: RF Gain

Do e [T.=Y=h] DutCaontrol
FREQUENCY POWER
TART 0 dbm
1000
TOP

2000

Each of the settings buttons shown is actually a collection of objects or buttans which have
been grouped together. For example the DutClt VCC1 settings button shown consists of five
buttans: a START voltage button, a STOP voltage button, a POINTS button, a VCC1 settings
button and a DutClt button. The START, STOP and POINTS buttons have been grouped
together inside the VCC1 seftings bution, which in turn is inside the DutClht Instrument {owner)
button. Combined together they create a START/STOP/POINTS VCC1 DutClt settings button.
The DutClt and VCC1 buttons are called group buttons. The DutCHt button is an instrument
owner button and the VCC1 butten is a settings group button.
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Adding Multiple Settings Buttons to a Test

b+ Class Example2
File Edit Tect Plan

Conditional Statement
Section Defaults
Test: DC Current Drain
Test Section: RF Tests
Conditional Statement
Section Defaults
|| Test RF Gain

Tecter Limite Optione Help

Run

Sou et u et DutContral
FREQUENCY POWER VCC AL S

START o dbm START
1000 o

STOP STOP
2000 5

The Rl 7500A System Software offers many different buttons for each of the physical and
virtual instruments in the system. In the example shown we have gone ahead and added a
source frequency button, a source power level button and a DC supply voltage button for
VCC1. The system offers many different single test point buttons such as the Source POWER
settings button shown, You can then create multiple test point buttons such as the Source
FREQUENCY settings button and the DutCtl VCC1 supply voltage settings button by using the
Range function. (We will be discussing the Range functicn later in the hands-on lab.)

As you can see several buttons can be added to the same test panel. The system performs
the GAIN measurement for each combination of the test peints specified by the settings
buttons. In the exampie shown the vna will perform the GAIN measurement for 24 different
test conditions (6 freq x 4 voltage levels x 1 power level.)
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Settings Buttons are a Collection of Buttons

Class Example?
ile Edit Test Plan Tester

Conditional Statement

Section Defaults

Test: DC Current Drain
Test Section: RF Tests

Conditional Statement

Section Defaults

[ lest: RF Gain

F Limits Options Help

Soumed Sy e
FREQUENCY WER

START 0 dbm

1000
STOP

2000

POINTS
e

Each of the settings buttons shown is actually a collection of objects or buttons which have
been grouped together. For example the DutClt VCG1 settings button shown consists of five
buttons: a START voltage button, a STOP voltage button, a POINTS button, a VCC1 settings
button and a DutCit button. The START, STOP and POINTS buttons have been grouped
together inside the VCC1 settings butten, which in turn is inside the DutClt instrument (owner)
button. Combined together they create a START/STOP/POINTS VCC1 DutClt settings button.
The DutClt and VCC1 buttons are called group buttons. The DutCI button is an instrument
owner button and the VCC1 button is a settings group button.
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Modifying Button Settings

.%.: Class Example2

File Edit Test Plan Tester Limits Options Help

Conditional Statement
Section Defaults
Test: DC Current Drain
Test Section: RF Tests
Conditional Statement
Section Defaults
l Test: IF Gain

Rem

Sourcel Sou et DutContral

FREQUE NCY VCC 1
START

1000

STOP
2000
POIN

& Enter a Humber

[1500

[ OKJ Eancelj

To modify the value of one of the settings in a seftings button, we need to select and modify
the specific internal button desired. For example to change the start frequency value in the
Sourcet FREQUENCY settings button you:
Place the mouse pointer on the START button inside the Sourcet FREQUENCY settings
button and click mouse button 1.

The system will display the dialog box: Enter a Number.

Enter the new value desired.
Press the Enter key or select the OK button.

[1500 was entered in the example shown.)
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Modifying Button Settings

k4 Class Example2
File Edit Test Plan Tester Limits Options Help
Conditional Statement
Section Defaulls
Test: DC Current Drain
Test Section: RF Tests
Conditional Statement

Section Defaults
[| Test: RF Gain

Bun

Boumcel Sou el DutContno
FREQUENCY POWER VeC 4 Ana
TAR . O dbm START
1800 2
STOP STOP
5

The new value will be displayed in the START FREQUENCY settings button.
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Adding the DATA SAVE Button

E%  4_Port_edit Viewer

Receivarlo ~ P S| |))sc this node to specify a

Rifl calculations database save operation. Thae
Sourcel flow control data is converted to a floating
Source? state point number by the selected
SrciZ2Output 1 input calculations format and then saved using the
| 2 input calculations data name.

Testhead

vna

Output Frequency

| Limit checking is supported.

SAVE NO FORMAT l..PCAL VAR SAVE

SORTEDLY SAVE

INDEXED BY 7

CAL FACTOR

NSTRH STATE SOURCE LOCAL VAR PROMPT

To save the test results data to the Local Data Base you must add (copy and paste) one of
SAVE DATA buttons to each test panel and connect the MEAS button with the SAVE DATA
button. To copy one of the SAVE DATA buttens:

Go to the Tester Viewer window.
Select the System choice from the instrument list.

Select the data saves choice from the Button Type list.

Select and copy one of the SAVE DATA buttons shown (SAVE NO FORMAT, SAVE
FORMAT or SAVE ADJUSTED).

Return to the Test Plan Editor and paste the SAVE DATA button to the right of the
other buttons.
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Moditying the data name

x: Class Example2

File Edit Test Plan Tester Limits Options Help
Conditional Statement

Section Defaults

Test: DC Current Drain

Test Section: RF Tests

Conditional Statement

Section Defaults

Test: RF Gain [t

Run

Data name?

[Gain |
| OQ [ Cancel |

Each SAVE DATA button in a test plan must have a unique data name. (The data name is
used by the histograms in the Package Test Executive/Operator Interface and as the column
name in the data tables of the Data Base )
To select the Data Name for the SAVE DATA bution:

Place the mouse pointer on the SAVE DATA button's Data Name and click mouse button 2.

( The default data name for the SAVE FORMAT Data Save button is NoName.)

Select the menu choice Data Name.

The Test Plan Editor will display the dialog box: Data name?

Enter the Data Name desired.

Select the OK button or press the Enter key.

The Test Plan Editor will update the Data Save button's Data Name.
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Connecting the MEAS & SAVE DATA Buttons

4 Class Example?

File Edit Test Plan Tester
Conditional Statement
Section Defaults
Test: DC Current Drain

Test Section: RF Tests
Conditional Statement
Section Defaults

| Test: RF Gain

Limits Options Help

Run

Sourea

I POWER
| 0 dbm I

In the exampie above, the line connecting the MEAS button and the System SAVE FORMAT
button indicates that the test result data is being transferred from the MEAS GAIN button to the
SAVE DATA button. To create this connection:

Place the mouse pointer on the sending data port of the MEAS GAIN button (the small black
square on the right side of the MEAS GAIN button.)

Press and hold mouse button 2.

Drag the outline of the black square over to and on top of the SAVE DATA's data receive port
( the small red square on the left side of the System SAVE FORMAT button.)

The Test Plan Editor will display a line connected between the two buttons as shown above.

To disconnect the buttons, repeat the process again. The connecting and disconnecting
process can also be started from the reverse direction, by starting at the System SAVE
FORMAT button's receive data port and connecting it to the MEAS GAIN button's data output
port.

67
RI Company Confidential



Adding a CALC Button

£ Class Example2
File Edit Test Plan Tester Limits Options Help

Test Section: DC Functional Tasts i
Conditional Statement e | F

Section Defaulis
Tast DC Curvent Drain

Tast Saction: RF Tasts
Conditlonal Statement
Section Defaults
Test RF Gain

If you want to mathematically manipulate the test data (perform a calculation on the data)
before the data is sent to the data base, you can insert a general purpose CALC button and
connect the lines as shown above. The process for connecting the buttons is the same as
previously described.

The CALC button can be copied from the Tester Viewer by selecting System from the
Instrument list, selecting calculations from the button type list and copying the CALC button
displayed. Other calculation buttons are also availabie. (See System & 1 input calculations
and 2 Input calculations.)

We refer to this series of connected buttons as a Data Flow Diagram, Data Flow Architecture
or Data Flow Model.

68
R! Company Cenfidential



LOCAL VAR SAVE & LOCAL VAR SOURCE

[This button is used to save the

calculations measurement results for use in a

flow control later test section of the test plan.
istate

1 input calculations
2 input calculations
Output Frequency

Use button 2 click to set the
local variable narme. Or button 1
click to view the saved data from
«|the last test run.

Src12Cutput

Tecthead

SAVE NO FORMAT LOCAL WA SOURCE

SAVE FORMAT

INSTR STATE S0URCE LOCAL VAR

SAVE ADJUSTED

The Tester Viewer also offers other buttons for saving data including a LOCAL VAR SAVE

button for saving data in a local variable. You ¢an use the LOCAL VAR SAVE button with a
LOCAL VAR SOURCE button to transfer test results from one test panel, to another test

panel. (The LOCAL VAR SAVE button and the LOCAL VAR SOURCE buttons must have
the same data name.)

The test results sent by the LOCAL VAR SAVE button to the LOCAL VAR SOURCE button
can be combined with the test results in another test panel to create custom test results.
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Adding Additional Tests

.4 Class Example2
File Edit Test Plan Tester Limits

Test Section: RF Tests
Conditional Statement
Bection Defaults
Test: RF Galn
Test: Hoise Figure
Test: Gain Compression [P1dB]
Test: 2 Port S Parameters

Options Help

Fun

ol
FREQUENCY
Soyrcai START

WER ) wna System
I ) 1000 SAVE NO FORMAT
110 dbm | STOP

2000
POINTS
11

We can create additional tests by repeating the process we have been discussing. In the
example shown we have added a Noise Figure test, a Gain Compression {P1dB} testand a 2
Port S Paramaeter test (S11, S12, S21, §22). It takes just a matter of minutes for even an
inexperienced user to create all of these tests.

With all of the test panels now specified we are ready to use the Test Plan Optimizer to
optimize and compile the test plan into a runnable test plan.
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Selecting an Edit Tester Configuration

Class Example2
ite Edit Test Plan Limits Options Help
est Section: RF Tests | View

Conditional Statemen

Section Defaults

Test: RF Galn Enabled

Test: Nelse Figure Reset Disconnect
Test: Gain Compression [P1dB)

i Test: 2 Port § Parameters

-

Sourcel
FREQUE NCY
Sourcel START
POWER 1000 l wng
TQP.
2000
POINTS
11

Before we precede with the compile and optimize process, it would be heipful to spend a few
minutes and discuss the different tester configurations you can use to create the runnable test
plan.

The test plans you create are intended to be run on the Rl 7100A Microwave Test System you
have purchased. We refer to this tester as the Physical Tester or the Target Tester. (If you
have more than one R1 7100A Test System with different instrument configurations or interface
configurations, we refer to the specific physical test system you intend to run this test plan on
as the Target Tester.) A tester configuration file is provided with your RI 7500A Test System
Software Packages which defines the characteristics of the physical tester you purchased.
This configuration is fabeled the Active Tester Configuration. An Edit Tester Configuration is
also provided with the System Software. We selected the Edit Tester Configuration,
4__Porl_edit, when we first created the test plan: Class Example2. You creale your tesl plan
with the Edit Tester and you compile your test plan against the Active Tester. To change the
Edit Tester Configuration, use the following steps.

Select the menu bar choices: Tester & Redefine.
Select the Edit Tester desired and select the OK button.
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Active and Edit Tester Configurations

D[iue Directory HNew Update Help

D:\riapps\testsys\

4_Port_edit 8_Port 8_Port_edit NEWMEC

NEWMEC_edit RoosA+Prober RoosA+Prober_Edit RoosA
1,

2

RoosA_Edit

To view the tester configurations available and to manage the tester configurations, use the
following steps.

Select the RI Message Window's menu bar choices Test & Testers....

The System Computer will open the Testers Container Window and display the tester
configurations available.

The Tester Configuration Manager allows you to modify the tester configurations (including
the Active Tester Configuration) and/or create new tester configurations. However only one
tester configuration can be the Active Tester Configuration at a time. The other system
configurations are either Edlit Tester Configurations or deactivated Active Testers.

The active tester configuration icon is displayed in red, the edit tester configuration icons are
displayed in blue and the deactivated Active testers are displayed in blue. In the example
shown above 4_Port is the active tester configuration.
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Activating a Tester Configuration

HI')[ive Directory MNew Update Help

Copy
Serial Number

4_Port 4 _Port edit 8] (regte Edit

HEWMEC_edit RoosA+Prober RoosA+Prober_Edit  RoosA

RoosA_Edit

To change a Tester to the Active Tester, use the following steps.
Place the mouse pointer on the Tester you wish to activate.
Click mouse button 2 and select the pop-up menu choice Activate.

The Tester selected will become the Active Tester (icon will turn red) and the old Active
Tester will be deactivated (icon will turn blue).

Return to the Test Plan Editor Window. {Select the title bar on the Test Plan Editor Window
or any other location on the window to make it the active window.)

Only a user with Admin privileges (or higher) can change, delete or create a tester,
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Simulation Mode

Class Example2
Fite Edit Test Plan EREIE Limits

Test Section: RF Tests | View

Options Help

Run
Conditional Statemeni Redefine
Section Defaults Eretes
Test: RF Gain | Enabled
Test: Noise Figure Reset Disconnect

Test: Gain Compression (P1dB]
| Test: 2 Port S Parameters

Sourced
FREQUENCY
el START
vna System
| | l 1000 I SAVE NO FORMAT
-10 dbm STOP
2000
POINTS
th]

You can compile and optimize and even run a test plan without being connected to the tester
hardware and/or the device-under-test if the tester is in Simulation mode. In Simulation mode
the RIFL interface (and the system hardware) is disabled and the System Computer uses an
internal random number generator to create the test results data. Simulation mode is
especially useful for creating test plans off-line. To place the system in Simulation mode use
the following steps:

Select the menu bar choice: Tester.

If a check mark is displayed to the left of the Enabled function, the hardware is Enabled.

Select the Enabled function to remove the check mark and disable the RIFL Interface & the

hardware. The System Is now in Simulation Mode.

If the Enabled function does not have a check mark preceding it, then the hardware is

already disabled and the system is in Simulation Mode. Close the Tester pull down menu by

selecting any location outside of the pull down menu.
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Resetting the System to the Reset Disconnect State

K

k- Class Example2
File Edit Test Plan Limits Options Help
Test Section: RF Tests | View
Conditionat Statemeny Redefine
Section Defautts

Enabled

Test: RF Gain
| Reset Qiscnnnect*

Test: Noise Figure
Test: Gain Compression [P1dB)
| Test: 2 Port S Parameters

Sourcel

FREQUENCY
Sourced TART
POWER m
10 dbm 1000 o SAVE NO FORMAT
sTOP f
2000

Reset Disconnect

You can reset the tester to its disconnect state at any time by selecting the menu chaoices:
Tester & Reset Disconnect.
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Creating a Runnable Test Plan

Class Example2

File Edit Tester Limits Options Help

Test: ca
Test Sectior] Compile
Conditional Statement
Section Defaults
Test: RF Gain
Test: Noise Figure
Test: Gain Compression [P1dB]
Test: 2 Port S Parameters

SoyTel ganGomprgssion

FREQUENGY gainGompression

AR TART
Era

Top COMPRE SSION
0P
i 1db
2000 0 dbm

IN !

3 Comprassion

To create a runnable test plan we need to compile and optimize the test plan. If we intend to
run this test plan on the physical tester we must optimize and compile the test plan with the
appropriate Active Tester Configuration. (Be sure that the current Active tester is the physical
tester configuration.) To link the test plan to the active tester, and optimize & compile the test
plan, use the following procedure:

Select the Test Plan Editor's menu bar choices: Test Plan and Complie.
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Compiling the Test Plan

Compiling 'Class Example2’ . . .

X

Section 'RF Tests": Generating binary rifl code

76% Complete. 12 seconds remaining.

Curing the optimize and compile process the system will dispiay the Compiling Dialog Box
shown above.
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Debugging a Test Plan

MTP

Errors occured during compile.
Please check error log.

If a error is discovered during the compile process, the system will beep and display a Error
Bialog Box as shown above. The errors discovered will be displayed in the Rl Message
Window.
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Starting-up the System Instruments and Updating the Tester Idle State

Edit Message Window
System TJest Data Options Help

Updating idle state
Fiber link connected
Starting gainCompression

Starting Gpib

Instrument Named Gpib at Node 7 class Ri7300A

Starting Recelver

Instrument Named Receiver at Node B class Ri7322A
Starting ReceiverLo

Instrument Named ReceiverLo at Node 4 class Ri7710B
Starting Source?

Instrument Named Source? at Node 1 cltass Ri77108
Starting System

Starting noiseFigure

Starting vna

Starting Rifl

Starting DutCantrot

Instrument Named DutControl at Node 6 class Ri7413A
Starting Src120utput

Instrument Named Src120utput at Node 3 class Ri72607A
Starting Testhead

instrument Named Testhead at Node 5 class Ri7217A
Starting Sourcel

Instrument Named Sourcel at Node 2 class Ri7710B
Starting Dut
SIMULATION MODELH!TE

After the test plan is optimized and compiled into a runnable test plan, the System Software will
start up all of the instruments and place each instrument into an idle state.

Please Note: The instrument buttons in the Tester Viewer panel are the idle states for each
instrument. Generally the idle state for the source instruments is with the output off and 0 dB

of attenuation. The Test Head and the System Receiver are left in a protected mode and the
Noise Source is off,
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Saving the Test Plan

A1) Edit

Ctass Example2
Test Plan Jester

Limits Options Help

Listing

sts
ement

Test: RF Gain

Test: Hoise Figure
Test: Gain Compression [P1dB)
Test: 2 Port § Parameters

This is a good time to stop and save the test plan. Changes you make to a test plan are not
saved by the system unless you execute a save request by selecting the Test Plan Editor's

Sourgcel Sourcel
RF STAT FREQUENCY
TA
OFF START
1500
STOP
2000
POINTS
3]

noiseFiqure

System

SAVE FOAMAT

Noise Figure

menu choices: File and Save.

We recommend that you save the test plan from time to time while you are creating and
debugging your test plan.
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Running the Test Plan

£4 Class Example2
File Edit Test Plan Tester Limits [0Sy Help

Test Section: RF Tests
Conditional Statement Clear Correlation Factors
Section Defaults Display Compiled Settings
Test: RF Gain Display Delta Settings
| Test: Hoise Figure E bl .
Test: Gain Compression [P1dB) Extract Symbol Table
Test: 2 Port S Parameters Set Breakpoint
Remove Breakpoint
Sourced Sourcel
RFE STATE FREQUENCY
OFF START
1500
STOP noiseFigure System
2000 AS SAVE FORAMAT
POINTS Noise Figure
6

Assuming that your System Computer is either connected up to the active tester or you are in
simuiation mode, you can run your test plan by selecting the Run button. The time required to
run the test plan and save the test results is very short (a few seconds for most test plans.)

The system will beep and display a message in the Rl Message Window if it encounters an
error or warning condition. If you selected the menu bar choices: Options & Time Runs, the
Rl Message Window will beep and display the time required to perform each of the following:

Connect up the device under test.

Run the tests in each test section.

Post processing calculations.

Update any data viewers which are apen.
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Running the Test Plan

El Edit Message Window
System Test Data Options Help

|0 ms disconnect 0 ms
0 ms run test 30 ms
30 ms calc for: 'DC Functional Tests'
30 ms run test 970 ms
1000 ms calc for: '"RF Tests' 440 ms
1440 ms run test 60 ms
1500 ms view 0 ms
1500 ms done 0 ms
1500 ms End Timing.

The slide above shows an example of the information provided by the RI Message Window
when you select Option & Time Run and then run the test plan.
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Viewing the Test Results

1<

€4 Class Fxample2
File Edit Test Plan Tester

Test Section: RF Tests
Conditional Statement
Section Defaults
Test: RF Gain
Test: Noise Figure
Test: Gain Compression {P1dB)
I Test: 2 Port § Parameters

Limits Options Help

Sourced Select
FREQUENCY
Sourced START Show Hote...
POWER vna 1

1000 MEAS — Edit Note...

~ron — Delote
2000 Group Selected
POINTS - Se!tings...
11 Data Name

To open a Data Viewer window and view the test results data generated, use the following
steps:

Select a test panel.

The Data Viewer uses several pieces of information from the test pian selected. Specifically
the Data Viewer will set its SORT BY PARAMETER and the X axis PARAMETER equal to
the name of the instrument setlings button in the test panel ( in the example shown the Data
Viewer would use the setting name Frequency.) The Data Viewer will atso set its X axis
minimum value and its X axis maximum value equal to the start and stop points in the
instrument settings button.

Place the mouse pointer on the SAVE DATA button's Data Name and click mouse button 2.

Select the pop-up menu choice: View Data.
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Viewing the Test Results

¥ Class Example?
File Edit Test Plan Tester Limits Options Help
Test Section: RF Tests

Conditional Statement

Section Defaults

Test: RF Gain

Test: Noise Figure

Test: Gain Compression [P1dB]

Test: 2 Port S Parameters

Suurel 28 Sclect Viewer
FREQUENCY = ey
o START multiple trace statistics W
POWER 3000 | new strip chart
m Polar sorted view
STOP
2000 J isingle trace statistics
POINTS Smith sorted view
1 strip chart statistics
wafer

Select Cancel

The System Computer will display the dialog box: Select Viewer and display a list of data
viewer choices.

To display the data in polar coordinates select the data viewer: Polar sorted view.
To display the data on a smith chart select the data viewer: Smith sorted view.

To display the data on a 2 dimensional X & Y axis plot select the data viewer: rect sorted
view,

(The single trace statistics & multiple trace statistics viewers and the strip chart
statistics & the new strip chart data viewers are special and will be discussed later.)

Select the Select button.
The System Computer will open the data viewer and display the test results.

In the example shown we selected rect sorted view to display the results in X & Y
coordinates.
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Using the Data Viewers

LISER

test engr on 4_Portat 3-Jan95 03.09.58 P 1
PABAMETER CENTER
824 Auto
AT BY NORMALIZE -17.843
PARAMETER /
Croeny ||| L]
Traquancy - a < YSCALE
AN
- / m—r—
1id
Y FORMAT 2
OVERPAINT : bg:'“"g |

OFF
l 1000 .000

The Data Viewer will display in its title bar the SAVE DATA button's Data Name and the name
of the instrument settings button. The test results are displayed in the test results plotin the
middle of the viewer. We can select and set the parameters, formats and order in which the
data is to be presented with the Data Viewer buttons provided.
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On Screen Help

Ri S_Par vs Frequency

m
General Help bt at3.Jan 95 03.0926FM |
Using Help
Keys Help baRAMETER Y CENTER
Product information 821
SORT BY NORMALIZE I -17.843

PARAMETER 7/\
fraquancy / =~ Y SCALE

FORMAT save N Lo |
| | \ DIy
Y FORMAT _ .
CVERPAINT l kg mag

OFF MINX PARAMETER  FORMAT MAX X
1000.000 fraquency MHz 2000.000

On Screen Help Text

If you can not remember the purpose of a button or you need a simple reminder:

Place the mouse pointer on the button desired and click mouse bution 2. Select the menu
choice: Show Note...

The Data Viewer window will disptay a Help Text Panel and reference information about the
button selected. Each button has a dedicated Help Text Panel.

The Data Viewer also offers extensive on-screen reference information with the Help Menu
Bar function.
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SORT BY Buttons

24 Ri S_Par vs Frequency
Help

LISER
test engr on 4_Port at 3-Jan85 03.05.25 PM |

Y PARAMETER Y CENTER
s21
NORMALIZE 17843
PARAM A
OFF 4 N
- ¥ SCALE
RANY,
sava \ / \ / L A |
\ DIV
Y FORMAT -
| g mag |
MIN X PARAMETER  FORMAT MAX X
1000000 frequency MHI 2000000
MEMO

]

On the left side of the data viewer panel are the SORT BY buttons: PARAMETER and
FORMAT. These buttons are used to select and display the sorting criteria. The
PARAMETER button, as the name suggests, displays the parameter which will be sorted
through. The SORT BY PARAMETER is automatically set equal to the instrument settings
parameter in the test panel (ie. the name of the start/stop/# of steps button in the test panel
selected and is typically RF frequency.)

The SORT BY FORMAT button is used to select the order or format in which the data is
presented. The data viewer can display the results in linear {MHz), log or index format.
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SORT BY Buttons

(Text continued from previous slide.)

To select the sorting format:

Select the FORMAT button inside the SORT BY button. (Place the mouse pointer on the
FORMAT bution and click mouse butiton 1.)

Select the format desired: index, MHz or log.
To display the test rasults linearly from point ta point, seiect the pop-up menu chaice: MH2.
(The test points will be connected from point to point by straight lines starting from the left
side of the plot and going to the right side of the plot.)
To display the test results in the order in which the measurements were made, seiect the
pop-up menu choice: Index. (The test peints will be connected from point to point by
straight lines starting with the first point measured and connecting to the next point
measured. This order may or may not be linear, depending on the test sequence selected
by the Test Plan Optimizer for minimum test time.
To display the test resuits iogarithrically from point to peint, select the pop-up menu
choice: log. (The test points will be connected from point to point by straight lines starting
tfrom the left side of the piot and going to the right side of the plot.)

The System Computer will automatically update the data viewer.
In the example shown MHz format was selected.
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Y Axis PARAMETER Button

USER
tastengr on 4_Port at 3+Jan-95 03.09.28 Pl ]
S11
Y PARAMETE| $12 L CENTER
s2i |
g22 }
PARAMETER e
OFF
fraquoncy R ,,/ \ “« Y SCALE
AN,
FORMAT N T/ / L Avo |
| w | < o
Y FORMAT 0
OVERPAINT log mag
OFF MIN X PARAMETER  FORMAT MAX X
1000.000 fraquancy MHz 2000.000
MEMO
[ |

The Y PARAMETER button is to the right of the SORT BY buttons and to the left of the test
results plot. It is used to select the measurement parameter data you want displayed along the
Y axis of the test results plot. In the example shown we selecled a data viewer from the 2 Port
S Parameters test panel and selected the measurement parameter $S21. The data viewer is
displaying the measurement results for the $21 measurements performed by this test panel.
(The S parameter MEAS button in the test panel, instructed the system to measure all four 2
port § parameters (S11, 812, 821 & S22} of the device under test.)

To select and display the test resulte for the other measuremaents performed in the test panel,
use the following steps:

Select the Y PARAMETER bution.

Select the measurement desired from the pop-up menu displayed.

The data viewer window will display the test results for the Y PARAMETER selected.
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Y Axis FORMAT Button

4 Ri 5_Par vs Frequency
Help
USER
test engr on 4 Fort at 3-Jang5 03.09.98 P ]
¥ PARAMETER Y CENTER
s
s
PARAN //\
=3 TN AT s
AL
EQRMAT
MHz mag \ v
FORMA
j|_tog mag | 2
OVERPAINT I R
OFF MiN{ imaginary lamETER  FORMAT WAX X
10 phase pauency MHz r 2000.000
MEMO lin phase |

The Y FORMAT button below the Y PARAMETER button and to the left of the test results plot
is the Y axis format button. It is used to select the units and format of the Y axis data.

To select the Y axis formal, use the following steps:
Select the Y FORMAT button.
Select the format desired from the pop-up menu displayed.
The data viewer window will automatically update the test results display.

The formats offered depend on the measurement parameter selected in the Y axis parameter
button. For example, if we had selected the noise figure test panel, the measurement results
would be displayed in linear, log or index format. (Log format displays the test results dB.
Linear format displays the test results in linear units. Index format displays the test point
number (1, 2, 3, 4, efc) along the y axis instead of the test results.)
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Y Axis FORMAT Button (Continued)

(Text continued from previous slide.)

For the 821 measurements shown on the previous slide, the format choices are different. The
format choices offered include:

mag displays the magnitude of 321 in linear units.

log mag displays the magnitude of S21 in logarithmic units.

real displays the real part of $21 in linear units.

Imaginary displays the imaginary part of S21 in linear units.

phase displays the S21 phase term (-180 to +180 degrees.)

lin Phase displays the S21 phase term {0 to N x 360 degrees.)

Index dispiays the test point number of each measurement instead of the test results.
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X Axis PARAMETER & FORMAT Button

B Ri 5_Par vs Frequency
Help
USER
tastengron 4_Portar3-Jan 85 0209.28 PM |
ﬂ Y PARAMETER Y CENTER ‘
il T
B -17.843
PARAMETER > .
. " » / «  YSCALE
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N [/ =
MHz \ "
Y FORMA, -
OV ERPAINT I kg mag |
oFF MIN ~ PARAMETER ~ FORMAT| jndex KX
1000.000 traquency MR 00,000
MENMO 7 I
L _

The PARAMETER button and the FORMAT button below the test results plot are used to
select the X axis measurement parameter and the X axis format. The process for selting the X
axis PARAMETER button and the X axis FORMAT button is the same as the process for
setting the Y axis PARAMETER and FORMAT buttons, select the button and select the cheice
desired. The X axis minimum vaiue (MIN X} and the X axis maximum value (MAX X) are set
automatically by the System Computer using the X axis PARAMETER and FORMAT
selections and the instrument settings button in the test panel.

92
Rl Company Confidential



Y Center and Y SCALE Buttons

4 Ri S_Par vs Frequency
Help
USER
tastengr on 4_Port gt 3-Jangs 03.09.26 PM J
¥ PARAMETER
s
SORT BY NORMALIZ
PARAMETER |—| A
F
frequency oF ,,/ \
NANY
FORMAT save \ /
WHz \ /’
Y FORMAT
VERPAINT g mag
OFF MIN X, PARAMETER  FORMAT
1000 .000 frequency

On the right side of the test results plot are the Y CENTER button and the Y SCALE button.

The Y SCALE button sets the Y axis scaling. You can either select [highiight] the Auto button
inside the Y SCALE button and let the System Computer automatically set the Y axis scaling
value or you can sefect [highlight] the /DIV button and enter a scaling factor. The scaling factor
you enter Is the spacing between each Y axis grid line (or division}) on the test results plot. If
you select the Auto button, the Data Viewer will display the scaling factor selected by the
System Computer in the /DIV button.

The Y CENTER button sets the Y axis center line. Two small arrows, one on each side of the
test results plot identify the Y axis center line. The Y CENTER buttons operate the same way
as the Y SCALE buttens, you either select [highlight] the Auto button inside the Y CENTER
button and let the System Computer automatically set the Y axis center line value or you can
select [highlight] the value button below the Auto button and enter the Y axis center line value
desired. If you select the Auto button the Data Viewer will display the center line value
selected by the System Computer in the center line value button.

The test results plot automatically updates each time you make a button selection.
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NORMALIZE Buttons

E2 Ri S_Par vs Frequency
Help

USER
\ast engr on 4_Port at 3-Jan95 03.09.28 PM ]

Y PARAMETE R Y CENTER
SORT BY NORMALZE l -17.842
PARAMETER

traquency - Y SCALE
QR A

MHT

YEORMAT

OVERPAINT kg mag

OfF MIN ¥ PARAMETER AT

1000 000

The NORMALIZE buttens enable you to save the test results currently displayed on the test
results plot, and to display succeeding test result traces relative to the test results data saved.
(The System Computer calculates the difference between the test results you saved and the
succeeding test results, and displays the refative difference on a point by point basis.)

The procedure for saving the current test results and normalizing the test results plot is the
following:

Select [highlight] the save button in the NORMALIZE button to save the current test results.

Select [highlight] the OFF button in the NORMALIZE button to change its state to ON. This
turns on the normalize function and normalizes the current test results. (The test results plot
will display a flat horizontal line along the Y axis.)

Run the test plan again to display the new test results relative to the test results previously
saved.
To turn oft the normalization:

Select [highlight] the ON button to change its state back to OFF. The new test results will be
displayed unnormalized.
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OVERPAINT Button

B2 Ri S_Par vs Frequency
Help
USER
wstengr on 4_Portat3-Jands 03.9096PM |
YPARAMETER Y CENTER
521 Aute
SORT BY, NORMALIZE Y
PARAMETER l—j N Wi
OFF
fraquency - \\ / *& Ae v scalE
FORMAT save T A [ am |
MHZ %
Y FORMAT ¢
OVERPAINT log meg
m MIN X PARAMETER  FORMAT MAX X
1000.000 fraquency MHz 2000.000
J

The OVERPAINT button provides you some unigue capabilities. With the OVERPAINT button
OFF, each time you run the test plan, the Data Viewer will erase the test results piot and draw
the new test results. With the QVERPAINT button ON, each time you run the test plan the
Data Viewer will add (overpaint) an additional test result trace onto the same test results plot.

The OVERFPAINT button is a toggle function. Each time the OVERPAINT button is selected
[highlighted] it switches from ON to OFF or OFF to ON.
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MEMO Button

.4 Ri 5 Par vs Frequency
Help
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N

MEMO

The MEMO button provides you the capability to add text or comments to each plot. To enter
text to the MEMO button:

Select [highlight] the MEMO button.

The Data Viewer will display the dialog box: Enter Text.

Enter the text desired using the keyboard.

Select the OK button or press the Enter key.

The System Computer will display the text in the MEMO bution.
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Displaying the X & Y Coordinates of a point on the Test Results Plot

k4 Ri S_Par vs Frequency
Help
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Class Example? for All Duts ]

You can use the mouse pointer to identify the X and Y coordinates of a point on the test results
plot. The process is simple:

Place the tip of the mouse pointer at the location of the plot you want to identify.
Click mouse button 1.

The Data Viewer will display the X & Y coordinates selected just above the upper left corner
of the test results plot.

You can also use the mouse pointer to identify the difference between two points on the test
resuits plot. The process is again simple:
Place the tip of the mouse pointer at the location of the plot you want to identify.

Press and hold mouse button 1. Drag the mouse pointer to the other point on the plot.
Release mouse button 1.

The Data Viewer will display, just above the upper left corner of the test results plot, the
difference between the two points selected (in delta X & delta Y coordinates).

97
Rl Company Confidential



Special Mouse Button 2 Functions
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The Data Viewer also offers the following special mouse button 2 functions:

Clear Traces Clears all of the test resulis traces from the test results plot.
Redraw Redraws the last test results trace.
Trace 1 color Displays a list of colors which the Data Viewer can use to display the

test results data. The user selacts the color desired. The next test
rasults trace to be drawn will use the new color selected.

Grid color Displays a list of colors which the Data Viewer can use to display the x

and y axis grid lines. The user selects the color desired and the grid
lines are immediately updated.

ZoomOut Removes the buttons in the Data Viewer window and proportionally
expands the test results plot to cover the space available.

Zoomin Returns the Data Viewer buttons and retumns the test results plot to its
normal size.

Lines A toggle Function. The Lines function lete you digplay the

measurement points with lines connecting the points or without lines
(just x marks to identify each point.)

Marker Clear - Clears all Markers.
Max - Places the Marker on the highest Y value measured
Min - Places the Marker on the lowest Y value measured.

X select - Places the Marker on the Y value which corresponds to the X
axis value selected.

98
Rl Company Confidential




Muiti-Dimensional Data Viewers

g4 Class Example2
File Edit Test Plan Tester
Test Section: RF Tests
Conditional Statement
Section Defaults
L
Test: Noise Figure
Test: Gain Compression [P1dB)
Test: 2 Port S Parameters

Limits Options Help

4
FREQIUENC Y

iAHT
STOP

PO

It is easy to add buttons to a test panel and to create test results which are a function of more
than one instrument setting (parameter). In the example shown the RF Gain measurements
are a function of both the RF frequency settings button and the VCC valtage settings button.
To display the results for this test plan the Rt 7500A System Software Packages offer a
Multi-Dimensional Data Viewer. The Multi-Dimensional Data Viewer is similar to the data
viewer we have been discussing except that it uses different colored test result traces to
distinguish between different parameter values.
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Opening a Multi-Dimensional Data Viewer

B2 Select Plotting Axes

- Independent Variables

X Axls Colors

DutControl Vccl i

DutControl VYecl i

Sourcel Frequency

rFixed Variables

Variable: Value:

Ok Cancel

To open a Multi-Dimensional Data Viewer and view the multi-dimensional test results
generated, use the following steps:

Select a test panel with 2 or more multi-test point settings buttons such as the test panel in
the previous slide.

Place the mouse pointer on the SAVE DATA button's data name and click mouse button 2.
Select the pop-up menu choice: View Data.

The System Computer will display the dialog box: Selecting Plotting Axes.

Select [highlight] the parameter you want to use for the X axis parameter. [In the example
shown Source1 Frequency was selected.]

Select [highlight] the parameter you want displayed using different colored trace lines. [In the
example shown DutControl Vec1 was selected.] A different colored Gain measurement
trace will be displayed on the test results plot for each test setting of VCC1 specified in the
test panel.
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Opening a Multi-Dimensional Data Viewer (Continued)

(Text continued from previous slide.)

Individually select each of the remaining setting parameters listed in the Fixed Variables ,
Variable: display fieid.

Set each of these remaining parameters equal to a constant by selecting [highlighting] a test
point Value: associated with each parameter. (You can only have two independent
variables displayed at one time. The remaining parameters must be set to a constant value.)
Select the OK button.

The System Computer will display the dialog box: Select Viewer.
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Opening a Multi-Dimensional Data Viewer

Select Viewer

Cancel

Select [highlight] the 2d sorted viewer choice,
Select the select button.

The System Computer will open the Multi-Dimensional Data Viewer and display the test
results.
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Using a Multi-Dimensional Data Viewer
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The Multi-Dimensional Data Viewer will display in the title bar the data name from the SAVE
DATA button, the settings selected for the X axis parameter and the setting selected to be
represented by multiple colored traces. The viewer is very similar to the X & Y coordinate data
viewer we have been discussing. The new buttons added are the color bar button and the
Redraw button.

Color Bar Button

The color bar button, in the example shown is used to select and display the test resulis vs
Source1 Frequency far the VCC1 test point settings (VCC1= 5, 4, 3 & 2 volts). The System
Computer will initially display the test results for the highest setting tested. (In the example
shown the data viewer will display the test results for VCC1=5 volts.} To select and display the
test results for another setting value just select the colored square and/or the setting valued
desired in the color bar button. The data viewer will display the new colored trace selected.

RHedraw Button

To display all of the traces on the screen simultaneously use the OVERPAINT {ON) function

and select each of the different colors in the color bar button or select the Redraw button which
will redraw all of the test result traces in sequential order.

To Close a Data Viewer

To close the data viewer place the mouse pointer on the down arrow in the upper left corner of
the data viewer window and double click mouse button 1.
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Selecting the Data Format

4 Class Example2
File Edit Test Plan Tester Limits Options Help
Test Section: RF Tests
Conditional Statement
Section Defaults
|  Test: RF Gain
Test: Noise Figure
Test: Gain Compression [P1dB)
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Show Hote...
Edit Note...

Delete

Group Selected
Settings...
Data Name

[« |
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View Data

FREQUENMCY

I b
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You can specify the data format/units used by the data base to save the data. The data format
you select is also used by the user specified test limits. (We will be discussing the test limits
features in a few minutes.) To select the data format, use the following steps:

Place the mouse pointer on the SAVE DATA button's data name and click mouse button 2,
Select the pop-up menu choice: Data Format.
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Selecting the Data Format

ksl Class Example2
File Edit Test Plan TYester Limits Options Help

Test Section: RF Tests
Conditional Statement
Section Defaults
| Test: RF Gain
Test: Noise Figure
Test: Gain Compression [P1dB]
Test: 2 Port S Parameters
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= STaRT
2 |
STO P
[ s |

POINTS

The System Computer will display the format choices. In the example shown the format
choices offered for Gain measurements are index, linear and log (dB).

Select the format desired. In the example shown, Gain measurements will be saved in log
(dB) format.
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Adding Test Limits to the Test Panels

.4 Class Example2
File Edit Test Plan Tester Options Help
Test Section: RF Tests None

Conditional Statement N
Section Defaults Select...

' Release
Test: Noise Figure Copy...
Test: Gain Compression [P1d]l

Delete...

Test: 2 Port S Parameters

Display Results

After you have compiled and run the test plan at least once you can add upper and/or lower
test limit values to each DATA SAVE button. Each test plan can have one or more sets of test
limits associated with the test plan.

To add test limits to the test plan you must first either open an existing set of test fimits or
created a new set of test limits.

To create a new set of test limits:
Select the Test Plan Editor's menu choices: Limits and New.
The Test Plan Editor will display the dialog box: Title?.
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Adding Test Limits to the Test Panels

Production Rev_(

| OK h—l Cancel

Enter a title for the new set of test limits.

Select the OK button or press the Enter key.
The System Computer will open the new set of test limits and display the Test Plan Editor
again,

To open an existing set of test limits which you have previously created for this test plan:
Select the Test Plan Editor's menu choices Limits and Select....
The Test Plan Editor will display the dialog box: Select Test Limits.
Select the test limits desired.
Select the select button.
The System Computer will open the test limits selected.
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Adding Test Limits

x: Class Example2 < limits: Production Rev_C >
File Edit Test Plan Tester Limits Options Help
Test Section: RF Tests
Conditional Statement
Section Defaults
| Test: RF Gain
Test: Noise Figure
Test: Gain Compression [P1dB)
Test: 2 Port S Parameters
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You can add test limits to each of the DATA SAVE buttons in your test plan. To add test limits
to a SAVE DATA button:

Select Thighlight] the test panel desired from the Test Plan Qutline.

Place the mouse pointer on the Data Nama in the SAVE DATA button and elick mouse
button 2.

Select the menu choice: Single-valued Limit.
The Test Plan Editor will display the dialog box: Set Test Limits (see lower right CRT
display.)

Select the small entry field to the right of the word Minlmum and enter the lower test limit
desired.

Select the small entry field to the right of the word Maximum and enter the upper test limit
desired.

[In the example shown the minimum test limit value was set at 18 dB of gain. (Remember
we had previously set the data format to be 10g.)]

Select the OK button.

The test limits will be added to the test panel and the Test Plan Editor window will become
active again.

This process can be repeated for all of the other SAVE DATA buttons.
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Adding Test Limits

¥ Class Example2 < limits: Production Rev_C >

File FEdit Test Plan Tester Limits Optians Help
Test Section: RF Tests

Conditional Staternent

Section Defaults
Test: RF Gain

Test: Noise Figure g4 Set Limit Checks
Test: Gain Compression [P1d8] |
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~Settings
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You can also individually select test limits for each test point in each test by selecting the
Multi-valued Limit menu choice instead of the Single-valued Limit choice, and then
selecting the test points you wish to change and entering the minimum and maximum test
limits as shown above.

The test system only performs the test limit checks for those upper or lower test limits which
have a value. Blank limit values are ignored.
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Saving the Test Limit File
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After you enter the test limit values desired you need to save the test limits with the test plan.
To save the test limits and the test plan:

Select the Test Plan Editor's menu choices: Flle and Save.
The Save command saves the test limits with the test plan.

The System Computer lags the test limits with the name of the test plan it was created from.
When you open a test plan and select a set of test limits using the menu choices: Limits and
Select..., only those test limits created by this test plan will be listed.
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Releasing the Test Plan

Class Example? < limits: Production Rev_C >
File Edit Tester Limits Options Help
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After you have created, run and debugged the test plan and created the test limits, you can
perform the release process. When you release a test plan the System Computer tags the test
plan as a released test plan and time stamps the file. The System Computer then builds the
data tables for the test results in the System Data Base and saves a copy of the test plan and
its instrument settings/states in the Data Base. The test plan is now protected from any further
changes. (However the test plan can be copied and the copy can be modified and saved
under a new name.)

The process for releasing a test plan is:
Select the Test Plan Editor's menu bar choices: Test Plan and Release.
The System Computer must be connected to the SQL Data Base.
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Releasing the Test Plan

MTP

Please confirm. Releasing test
plan will LOCK test plan against
further edits and automatically
SAVE test plan to current

directory.

Cancel

The Test Plan Editor wilt display the dialog box:

Please Confirm. Releasing test plan will LOCK test plan against further edits and
automatically saves test plan to current directory.

Select the OK button.
The System Computer will now perform the release process.
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Running Test Plans in Production

Bl Edit Message Window
Data Options Help
Plans...
Wafer Execs...
Testers...
Devices...
Device Interfaces...
Fixtures...
Handlers...
Wafers...

To speed up tesling in production the RI 7500A Systern Software offers a Test Executive
Editor, a simplified Test Operator Interface and custom test executives. Using the Test
Exccutive Editor, the test plan developer creates custom configured test executives. The
operator in production then loads and executes these test executives using the simplified Test
Operator Interface.

Each test executive contains a custom configured operator interface, and one or more test
plans and one or more sets of test limits. To run a test exec, the operator selects a test
executive from the Test Execs Container Window, and enters the lot, sublot and part number.
The rest of the information required to run a test plan is included in the test executive selected.

The Test Executive Editor can also be used to execute test executives and test devices in
production if desired. The Test Operator Interface is actually a simplified version of the Test
Executive Editor. (The Test Operator Interface does not contain the Editor's pull down menu

choices which are necessary to customize the operator interface or to create new test
executives.)

Opening the Package Test Execs Container Window

To open the Package Test Execs Container Window, select the Ri Message Window's menu
choices: Test and Package Execs.... The System Computer will open and display the
Package Test Execs Container window.
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Creating a New Package Test Exec

& Package Test Execs
Drive Directory [ Update Help

IM D:\riapps\testplan\

To create a new Package Test Exec:
Select the menu bar choices: New and Test Exec.
The System Software will open the Dialog Box: Name of new test exec:.
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Selecting the Name of the New Package Test Exec

Name of new test exec:

Class Example?)|

OK J Cancel

Enter the name for the new test exec and select the OK button.
The Package Execs Container Window wilt add the new Test Exec to its container window.
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Opening the Automatic Package Test Exec Editor

: Package Test Execs
Drive Directory Hew Update Help

D:\riapps\testplan\

ﬁ w% Manual X

Validate

Class Examj Copy
Delete
Documents

Serial Number

To open the Automatic Package Test Execs Editor Window:

Place the mouse pointer on the new Test Exec and click mouse button 2.
Selec! the pop-up menu choice: Automatlic.
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Test Executive Editor

Test Exec - Class Example2
Test View Options Help

Start

Resume

!

Stap

Pause

TESTER BHSABLED

0 units tested.

0 passed { 0% } .

0 continuity failures.
0 consecutive failures.

Lot

Sub Lat

The Test Executive Editor contains a title bar and menu cheice bar. Below the menu bar is the
user configurable operator interface. (This operator interface is exactly the same as the Test
Operator Interface). The operator interface contains four buttons for starting, stopping, pausing
and resuming a test plan, and entry fields for entering lot, sublot and part number information.
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Customizing the Test Executive/Operator Interface

g4  Test Exec - Class Example2
File View Options Help

Iéia:cf:ln;.“ - [:::' 0 units tested.
q_=p 0 passed [ 0% ) .
Retest Criteria... I——_I 0 continuity failures.
Pause Criteria... D consecutive failures.
i_Test Plans ad Linits..; S

TESTER DISABLED

The Process for customizing the operator interface and creating the test executive is relatively
simple:
Select the Test Plans and the Test Limits to be included in the Test Executive.
Select the Criteria for performing a Continuity Test,
Select Special Fail Limit Checks.
Select the Retest Criteria (conditions under which the part should be retested.)
Select the binning map/criteria to be applied.
Select the Pause Criteria (conditions under which the testing should be stopped).
Select the Summary Information printed by the System Printer.
Select if the test results are to be saved in the Data Base.
Run the test plan to verify everything is working correctly.
Save all of the above in a test executive.

We will go through these basic steps, and later during the hands-on-lab you will be asked to
create a test executive using this process.

After you create the test executive, you will be ready to test parts in production.

Select the menu bar choices: Test and Test Plans and Limits.... The System Computer will
display the dialog box: Select Test Plans and Limits.
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Selecting Test Plans & Limit Files

b4 Select Test Plans and Limits

-Primary
Test Plan Clags ExampleZ L
Bace Limite "
P Test
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P t t
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r Continuity
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Limits [{Hore] x|
Test  iinitially
#: After Fail i Sava Data

x|

Select the down arrow button to the right of the small edit field for Primary Test Plan.

A list of all of the test plans will be displayed.

Use the scroll bar on the right of the list to find the test plan desired.

Select a Test Plan from the list.

[In the example shown the test plan Class Example2 was selected ]

Select the down arrow button to the right of the edit field for Base Limits.

Use the scroll bar on the right of the list to find the test limits desired.

Select the test limits desired from the list.

(tn the example shown on the next page, Production Rev_C was selected.]

To add a second set of limits to be applied to the test plan select the down arrow button to
the right of the edit field for Premlum Grade Limits and select an adgitional set of test limits.
[We did not add a 2nd set of test limits in the example shown.]

To add a second test plan to be run at the same time as the Primary Test Plan select the

down arrow button to the right of edit field for Auxlliary Test Plan and select an additional
test plan.
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Selecting Test Plans & Limit Files (Continued)
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All of the devices will be tested using the Primary Test Plan and binned based on the limit
tiles selected. If an Auxiliary Test Plan is selected, you ¢an set the percentage of devices to
be tested by the Auxiliary Test Plan from 0 to 100% using the up/down arrow buttons for the
Percentage to run entry field. The test system will randomly select which devices are

tested using the percentage entered.

We can also add a Continuity Test Plan and Continuity Test Limits. The Continuity Test
Plan can be run before the other test plans or after a part fails a Base Limit value,

You can enable or disable the saving of test results data to the Data Base by selecting the
Save Data buttons displayed with the Primary, Auxiliary and Continuity Test Plan entry
fields. You must release your test plan to production before you can send data to the System
Data Base. {When you release your test plan, the System Computer builds the data tables
for the test results in the System Data Base and saves a copy of the test plan and its
instrument settings/states in the Data Base. The test plan is then protected and can not be

modified.)
Select the OK button.

The Test Executive Editor will become the active window again. The name of the primary test
ptan will be added to the title bar.
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Selecting the Special Fail Limit Chacks

Test Exec - Class Example2
File View Options Help

Map Bins...

_Special Fait__ 4|
Retest Criteria...

: Pause Criteria...

.Y Test Plans and Limits...

TESTER GISABLED
HET SAVING DATA

Special Fail 1..
Special Fail 2...

Special Fail 3...
Special Fall 4...
Special Fail 5...
Special Fail b...

units tested.

passed [ 0% ] .
continuity failures.
consecutive failures.

You can specify that certain limit checks are_Special Fail Limit Checks. If a device fails a
Speciai Fail Limit Check value, the part is assigned a Special Fail Bin Number. To select the

Special Fail Limit Checks:

Select the menu bar choices: Test, Special Fall and one of the six special fail choices

(Special Falf 1-6...).

The System Computer will display the dialog box: Speclal Fall N definition.
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Selecting the Special Fail Limit Checks

bin:

Special Fail 1 definition

Select tests which fail to special fail

Gain

Cancel

Select [highlight] the Data Name(s) for the test limit check(s) you want to designated as a
Special Fail Limit Check for the special fail category selected. (The Data Names selected
will be reverse highlighted by the System Computer.)

Select the OK button to return to the Test Executive Editor Window.

122

Rl Company Confidential



Selecting the Special Fail Limit Checks

Special Fail 2 definition

Select tests which fail to special fail
bin:

You can repeat this process for five other Special Fail Limit categories.
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Selecting the Retest Criteria

Retest Criteria

Retest after:

¥ Standard Fail

7% Continuity Fail

st Speciat Fail 1

% Special Fail 2

i Special Fail 3

i1 Special Fail 4

i Special Fail 6
Retry Eﬂ:k Times

OK Cancel

If a part fails one of the Continuity Test Limits, Basic Test Limits and/or one of the Special Test
Limits, the test system can be instructed to retest the part. You can also select the number of
times the part is retested before it is assigned a fail bin number. To select the Retest Criteria:
Select the menu bar choices Test and Retest Criteria....
The System Computer will display the Retest Criterla dialog box.
Select the Retest Criteria (Continulty Fail, Standard Fall and/or Speciai Fall) buttons
desired . (More than one choice can be active at a time.)
Select the up arrow or down arrow buttons to the right of the Retry entry field to set the
number of times the test plan can be repeated before the part is assigned a fail bin
number.
Select the OK buttan to return to the Test Fxeculive Editor Window.
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Selecting the Binning Map/Binning Criteria

Map Bins

Category
Standard Pass
Premium Pass
Standard Fail
Continuity Fail
Special Fail 1
Special Fail 2
Special Fail 3
Special Fail 4
Special Fail 5

Special Fail 6

OK

The software offers a very easy to use method for creating a bin map and for selecting the
binning criteria. You ¢an specify individual bin numbers for ten binning categories:

Standard Pass Bin
Premium Pass Bin
Standard Fail Bin

Continuity Fail Bin

Special Fail Bins 1 through 6

To create the bin map select the menu bar choices: Test and Map Bins. The Test Executive
Editor will display the dialog box: Map Bins. The dialog box lists the ten binning categories.
Each binning category has a small entry field to its right containing the bin number associated

with the category.
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Selecting the Binning Map/Binning Criterla

(Text continued from previous slide.}

The test system assumes the parts are good. If the device passes the Premium Grade Limit
values the part is considered to be a premium part and is assigned the Premium Pass Bin
number. If the part fails one of the Premium Grade Limit values and passes all of the Base
Limit values, the part is considered a good part and is assigned the Standard Pass Bin
number. if the device fails at least one Base Limit value, the part is assigned the Standard Fail
Bin number or one the Special Fail Bin numbers (depending an which test limit check was not
met). If the part fails a Continuity Test Limit value, the part is assigned the Continuity Fail Bin

number even if the Continuity Test Plan is performed as a result of the part failing a Base Limit
value or a Special Limit value.

The bin numbers can be increased or decreased by selecting the up/down arrows to the right
of each bin number. The bin number will increment or decrement by 1 for each mouse button
1 click.

When you have finished modifying the bin numbers, select the OK button. The System
Computer will return to the Test Executive Editor Window.
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Selecting the Pause Criteria

Pause Test Criteria

Stop test after:

units have been TESTED or

units have PASSED or

consecutive units have FAILED or

units have FAILED CONTINUITY.

OK *—I Cancel

The test system offers several criteria for pausing testing. To set the Pause Criteria use the
following procedure:

Select the menu bar choices Test and Pause Criteria. The System Computer will display
the dialog box: Pause Test Criteria. Four choices are offered for pausing the testing process:

Stop the test after a specified number of devices have been tested,

Stop the test after a specified number of devices have passed the test limits

Stop the test after a specitied number of consecutive devices have failed the test limits.
Stop the test after a specified number of devices have failed the test limits.

To activate one of the criteria, select the entry field to the left of the criteria and enter the
valued desired. More than on criteria can be active at a time. [S consecutive failures was
selected in the example shown.]

Select the OK button to return to the Test Executive Editor window.

127
Rl Company Confidential



Setting Temperature Soak Time and Temperature

Temperature Settings

Temperature Soak time

70

70C for 2 seconds

OK I Cancel

To select the soak time and temperature:

Select the entry field below the Temperature title and enter the temperature in degrees
centigrade.

Next select the entry field below the Soak time title and enter the soak time in seconds.
Select the OK button.

The System Computer will add the new setting to the temperature/time settings list below the
entry points, and return to the Test Executive Editor.
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Saving the Test Executive File

ta  Test Exec - Class Example2
Test View Options Help

e TR T ‘——_1 D units tested.
Resume 0 passed [ 0% ).
0 continuity failures.
; . Sub Lot |: D consecutive failures.
Stop Pause Next Part

TESTER DHSABLED
HOT SAVING DATA

We have now completed the customizaticn of the operator interface and we are ready to save
this operator interface (Ol}, the test plans and the limit files we have selecled, into a test
executive file to be used by the Test Operator Interface.

To create and save a test executive file:
Select the menu bar choices: File and Save.
The Systern Computer will save the test executive on to the local hard disc.
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Plotting Summary Information

Test Exec - Class Example2
ile Test Options  Help
Last Test 0 units tested
Worksheet [Lot |:] 0 passed [ 0% ] .

Test Plan + 0 continuity failures.
m consecutive failures.

i Stop L Pause

Sub Lot»
|

TESTER DISABLED
HOT SAVIHG DATA

The Systemn Software offers you several data viewer windows for displaying Histograms of the
test results summary information. You can select and open one or more of the data viewer
windows at the same time. The viewer choices offered are the following:

Lot Tests: Displays the number of parts, in the Lot selected, which have passed each limit
file and the number of parts which have failed each specific limit check value.

Lot Categotles: Displays the number of parts, in the lot selected, which have been
assigned to each bin category (Standard Pass, Premium Pass, Standard Fail, Special Fail
1, Centinuity Fail, etc.)

Lot Bins: Displays the number of parts, in the lot selected, which have been assigned to
each bin number.

Sub Lot Tests: Displays the number of parts, in the sub lot selected, which have passed
each limit file and the number of parts which have failed each specific limit check value.
Sub Lot Categorles: Displays the number of parts, in the sub lot selected, which have
been assigned to each bin category (Standard Pass, Premium Pass, Standard Fail 1,
Special Fail, Continuity Fail, etc.)

Sub Lot Bins: Displays the number of parts, in the sub lot selected, which have been
assigned to each bin number.
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Plotting Summary Information

(Text continued from previcus slide.)

To select and display the test results summary plots.
Select the Test Executive Editor's menu bar choices: View and Histogram.

The System Computer will display the sub menu choices: Lot and Sub Lot. Select one of
the sub menu choices. The System Computer will display another level of menu choices:
Tests, Categories and Bins.

Select {highlight] one of these sub menu choices.

The System Computer will open the Data Viewer selected. The name of the Data Viewer
and the Lot or Sub Lot name will be provided in the title bar. The Data Viewer wili update
each time a part is tested.

Repeat the steps if you want to open other Data Viewers.

132
Rl Company Confidential



Running the Test Executive

=4 Test Exec - Class Fxample?

'File Test View Options Help e
5 units tested.
Lot :: 0 passed [ 0% ] .
0 continuity failures,
Sub Lot [::! 9 consecutive failures.
2182 msec. ave. test time.
s Next Part l:l 126 msec. ave, handler wait
TESTER {ISARBLED 5 Special Fail 2
ROT SAVIHG DATA

Pause

To run the Test Executive from the Test Executive Editor window:

Select the green Start button.

The System Computer will luad the test plans selected, link them to the aclive tester,
optimize & compile the test plans and load the limit files selected.

The test summary information (in the upper right side of the window) will update after each
device is tested.

Select the red Stop button or the red Pause button to stop testing.

Use the green Start button to start testing again or use the green Resume button to continue
testing again.

You are now ready to test parts in produgtion,
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Displaying the Summary Information

Lot: 01039517
View Help

Production Rey_C Total: 5

Pass

Gain

NF

The slide above is an example of a Lot Tests Histogram Viewer Window. The Y axis names
Gain & NF are the Data Names for the SAVE DATA buttons with limit checks in the test plan
selected.
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Viewing Multiple Histogram Viewers Simultaneously

Total: 0 Total: 0
Production Limijts Production Limits
Pass Pags
AF Gain RF Gain
NF NF
P1dB : P1dB
Spar Spar
MIL SPEC MIL SPEC
o RF Gaasi:
RF Gﬁg NF
P1dB PidB
Spar Spar
1]
¢ Units 20
[¥[Ritet_Sublet L ALt
Total: 0 Total: 0
Bin Bin

You can open and view several Histogram Viewers simultaneously, as shown above. The

Histograms shown, starting in the upper left comer and going clockwise, are Lot Tests, Sublot
Tests, Lot Bins and Sublol Bins.
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Viewing the Results of the Last Part Tested

Results of Last Test
Yiew Help

You can also open a viewer window which displays the overall test results for the last part
tested. One of the benefits of this screen is that it provides a large visual display of the testing
status (the window turns solid Green if the last part passed all of the standard test limits, the
window turns red if the last part fails a standard test limit, plus other colors to indicate if the last

part faited a special fail limit or a continuity test limit. The window also displays the bin the part
will be sent to.
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Opening the Operator Test Interface/Package Test Exec

,  Package Test Execs
Drive Directory Update Help

nnnnnnnnn ;

Class Exzample2

D:\riapps\testplan\

The process for testing devices in production with the Test Operator Interface is simple and
fast. Assuming the Test Executives have been created and the lest system and the System
Computer have been turned on, the process for testing devices is the following. (If we assume
that we just created the Test Executive and the Test Executive Editor Window is still active, we
would return to the RI Message Window and skip steps 1 thru 4 below.)

1) Open the Rl Message Window by double clicking on the Rl Apps icon.

2) Select the Bl Message Window's menu bar choices: System and Logon...

3) The System Computer will display the Users Container Window.

4) Select the Operator logon icon and enter the pass word. Select the OK button. Return

to the R Message Window

5) Select the menu bar choices: Test & Package Execs (opens the Package Test Execs

Container Window..)

8) Select and open a test executive by placing the mousc pointer on the test exec desired
and double clicking mouse button 1.
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Operator Test Interface/Package Test Exec

-2 Test Exec - Class Example
Fila View Hslp

.................. 0 units tested.
Resume Lot 01033517 D passed [ 0% ] .
0 continuity failures.
Sub Lot 0 consecutive failures.
Stop Pause Nost Part !:'

TESTER BISABLED
HOT SAVIHG DATA

Notice that the Operator Interface only offers the user three menu choices, Help for help text,
View to open the Histogram Viewers and the Last Test Viewer, and File to print the Test Exec
Window. To start testing parts:

Select & Enter the lot#, sublot# and the part# for the first part the be tested.

Select the Start button. The test system will automatically begin testing parts. The Operator

Interface will update the test summary data each time a new part Is tested. The test resuits
will be automatically saved to the Local SQL Data Base.

Select the Stop or Pause button to stop or pause testing.
Select the Start button to continue testing.
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Hands-on Lab Time

You will now have an opporlunity lo creale your own test plans and test execs.

Good Luck,
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