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tioScript Editor

1 Overview

This documentation describes the tio32 script language and its application. This script language is used

with the [JSB DAQ Plafformj and the JSB DIG Platforn to directly communicate with the devices. The

Script Editor and the runtime environment come with the application:
tioScript.exe

This software program is a Microsoft®e .NET® application; in other words, it is necessary to have .NET 2.0
installed on the PC.

Scripts are stored in comma-separated value (CSV)-text files with a .tsO file extension.

It is recommended to associate .tsO files with the tioScript.exe application so that double-clicking on a
script file automatically launches the tioScript.exe program.

2 Working with tioScript.exe

2.1 Installation

There is an installation package available for the script software that contains the following files and
directories:
29. 04. 2008 07: 47 <Dl R> dot net f x

29.04. 2008 08: 07 438.272 setup. exe
29.04.2008 08:07 1.487.872 tioScriptSetup. nsi

Because the script software requires .NET 2.0, the installation also contains an optional .NET installation
in the dotnetfx directory. This file is called automatically during the install process if it is detected that the
PC does not already have .NET installed.

To start the installation, run the setup.exe file. It guides you through the installation process as described
in through Figure 4.

Microsoft, .NET are registered trademarks of Microsoft Corporation.
I°C is a trademark of NXP Semiconductors.
All other trademarks are the property of their respective owners.

SBOUO70-August 2008 tioScript Editor 7
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As shown in Eigure 7], the process begins with a Welcome window.

i tioScript

Welcome to the tioScript Setup Wizard

The installer will guide you through the steps required to install tioScript on your computer.

WARMNING: This computer program is protected by copynght law and international treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law.

Cancel

Figure 1. tioScript Installation Welcome Screen

8 tioScript Editor SBOUO70—August 2008
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Press the Next button; the user is then required to set the application program folder, as shown in
Figure 4.

i tioScript

Select Installation Folder

The installer will install ioSecript to the following folder.

To install in this folder, click "Next". To install to a different folder, enter it below or click "Browse"',

Folder:
C:\Programme\tioS cript', Browse...
Disk Cost...

Install tioS cript for yourself, or for anyone who uses this computer:

(+ Everyone R’?

" Just me

Cancel < Back ﬂ‘“” .............
Figure 2. tioScript Installation: Destination Folder
SBOUO070—August 2008 tioScript Editor 9
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The next screen asks the user to confirm the installation directory and begins the process, as
illustrates.

i tioScript

Confirm Installation

The installer is ready to install laScnpt on your computer.

Click "Mext" to start the installation.

Cancel < Back

Figure 3. tioScript Installation: Confirmation

10 tioScript Editor SBOUO70—August 2008
Eubmit Documentafion FeedbacH



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBOU070

13 TEXAS
INSTRUMENTS

www.ti.com Working with tioScript.exe

Once the installation process completes, the program displays an Installation Complete message (shown

in Fiqure 4).

i tioScript

Installation Complete

hioScript has been successfully installed.

Click "Close' to exit.

Please use Windows Update to check for any critical updates to the NET Framewaork.

Figure 4. tioScript Installation: Successful Completion

SBOUO070—August 2008 tioScript Editor 11
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If the user attempts to install a newer version of the Script Editor application on a PC with an existing
version of the software installed, the old version must first be removed. Otherwise, the installation process
indicates an error, as shows.

tioScript Setup @

'j An error occurred attempting to install tioScript.

%

Details << Cloze

Eine weitere Version dieses Produkts ist bereits installiert. Die Installation dieser Version
kann nicht fortgesetzt werden. Um die installierte Yersion dieses Produkts zu
konfigurieren oder zu entfernen, verwenden Sie "Software” aus der Windows
Systemsteuerung.

See the setup log file located at
'CADOKUME ~1\UweLOKALE 15T empiVSD 34 tmphinstall. log' for more information.

Figure 5. tioScript Installation: Setup Error (Existing Version Must Be Removed)

If this situation occurs, the software can be removed using the system Control Panel (Start - Control
Panel - Add or Remove Programs).

12 tioScript Editor SBOUO70—August 2008
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2.2 ThetioScript.exe Window

Double-click the tioScript.exe icon (now located on the PC desktop) to start the tioScript Editor program.
The software loads the tio32.dll file to communicate with the USB DAQ or USB DIG board. When the
application window is loaded, the settings from the previous session of this program are restored from an
Jini file. displays the window.

These columns: comment, Mnemonic or command, LowerLimit and UpperLimit

can be edited. The # (line number) column is written automatically if a command is

entered manually or a script is loaded from file. The remaining columns, Result and
| Button toolbar; explained in Buttons section. P/F (for pass/fail), are written as a result of the execution of a line.

[ tio32 USB DAQ Script Runtime 10| x|
Fle About r Device/adress selection —
Seipts | & DevNo [0

' Adress  [0x1234

{load |[save saipt W) Save script4results [ Clear | P Step (F10) ¥ Run (FS) [ Stop (Esc) | By Print

l

i Mnemonic or Command LowerLi.. UpperLi_. | Result P/F =
1 CMD VDUT_ON

2

3 READDOUBLEFROMEEPROM 1000 1
3.1 Result =

1 £3.1-3 Blue background indicates the actual line to be executed
5 $ADR = 1000

& |READDOUBLEFROMEEPROM SALDR |

6.1 Result =

7 VAL = 3,333

8 WRITEDOUBLETOEEPROM VAL $ADR

2 READDOUBLEFROMEEFROM 1000

9.1 Result =

10 WRITEDOUBLETOEEPROM 5.75 1000

11 READDOUBLEFROMEEPROM 1002

11.1 Result = A Pink background indicates lines that contain syntax errors
12 WRONG INPUT

13 SINE = 2

14 Test ADC read AD]1 neg. input $INN = 3

15 DAC1 to ADCL neg. ADS _MUX1 $INP $INN

16 $ADCMOLDE = 1

17 read the ADC in slow mode, 5.. READ_ADS1 $ADCMOLE Indication of boards connected\

17.1 Result = :
17.2 Result = / Qverall pass/fail result .

Tl T 1
oo i o i 0 board(s) connected: =
read from ...i032d1l 3\TestTic32 cs\bin\Debug\ 22 tsg!! line 1/41!! (s) []_“ Result

| Line indication: actual line/total number of command lines (except result lines) ‘

Seript file indication

Figure 6. tioScript Editor Window

SBOUO070—August 2008 tioScript Editor 13
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2.3 Environment Variables

231

Variable Types and Definitions

The Script Editor allows users to work with different variables. There are two types of variables:

user-defined variables: these variables are declared explicitly by the user. For example: $val ue
implicit variables: these variables hold the result values of any readings; items of this type are

generated automatically by the software. For example: $3. 1
illustrates the environment variables as seen in the Script Editor.

ADC read AD1

neg.

to ADC1 neg.

i the ADC in slow mode,

input

EADDOUBLEFROMEEPROM 1000

EADD

Result

SINE
§INN

[T ]

ADS MUX1

1

$ADCMODE

am nEEr snm
AD ADS1 sAD

RE

Result

Result

Figure 7. Exampl

SINF $INN

WCMODE

o)

e Script with Variables

defines the variables displayed in Figure 7.
Table 1. Variable Types in

In Line Number

Variable Name

Explanation

111

$11.1

Implicit variable; generated automatically, after execution holds
the double value 5.75 read from EEPROM address 1000

13

$INP

User-generated variable; type becomes INTEGER after
execution, the value 2 is assigned to this variable

14

$INN

User-generated variable; type becomes INTEGER after
execution, the value 3 is assigned to this variable

16

$ADCMODE

User-generated variable; type becomes INTEGER after
execution, the value 1 is assigned to this variable

17.1

$17.1

Implicit variable; generated automatically, after execution holds
the double value —0.0119 read from ADC1

17.2

$17.2

Implicit variable; generated automatically, after execution holds
the integer value OXFFA9, the binary code read from ADC1

User-defined variables:

User-defined variables are generated when they are first mentioned as the target of an assignment
command, as shown in Example 1. The name of an user-defined variable consists of a leading $-sign
followed by a string of characters. The first mandatory character of this string must contain a letter or an
underscore (); the remaining optional characters must contain letters, digits, or underscores. All letters
are automatically converted to upper-case letters.

Example 1. User-Defined Variables

$VAL

3.
$VALLE =

6

0
$10.1 + 0x100 * $10.2

14 tioScript Editor
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Implicit variables:

Implicit variables are automatically generated. They hold the values of reading results. The name of an
implicit variable is also a string, with a leading $-sign followed by the contents of the #-column shown in
the ScriptEditor window, as shown in Example 2. It is not necessary to assign values to implicit variables;
they are assigned values after execution of the line to which they belong.

Example 2. Implicit Variables

$17.1
$17.2

When lines are deleted or inserted in the active script, implicit variables are re-numbered by the script
software. This action also occurs in commands, where only implicit variables are used, as shown in

o

13 read the ADC in slow mode, 5 READ ADS]1 $ADCMODE
19.1 Regult =

19.2 Result =

20 FADCVAL = §18.1

Figure 8. Implicit Variables in Command (Example 1)

After the program deletes line 18, what was formerly line 19 then becomes line 18; the respective results
go from $19.1 and $19.2 to $18.1 and $18.2. Additionally, in the previous line, $19.1 becomes $18.1, as

illustrates.

hig read the 2DC in slow mode, 5 RERD RDS1 SRDCMODE
13.1 Result =

12.2 Regult =

19 FLDCVREL = £138.1

Figure 9. Implicit Variables in Command (Example 2: Deleted Line)

2.3.2 Limit Check of Variable Results

It is possible to check the value of a variable against the limit values presented in the table columns
LowerLimit or bool and UpperLimit. These entries are optional. If there is an entry in either of these
columns, it is tested against the defined variable value. Depending on the variable data type, there are two
different tests that can be performed.

Boolean variable

The optional entry in LowerLimit or bool may be TRUE or FALSE. It is compared to the variable. If it
equals the value, the test passes; otherwise, it fails. An entry in UpperLimit is ignored in boolean mode. If
there is no entry in LowerLimit or bool, the test passes.

Arithmetic variable

With arithmetic variables, the following test will be performed.
PASS == LowerLimit or bool < (variable value) < UpperLimit

SBOUO70-August 2008 tioScript Editor 15
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Both limit values are optional. If present, they are used in the test. The limit entries may be:

HEX-Values with prefix 0x  For example: 0x1234
decimal values  For example: 1000 ; —300
or float values  For example: 0.0123 ; 3.33E5 ; 2334.567 ; -0.25

The test result affects the P/F column entry of the table. The entry will be PASS or FAIL, depending on the
test result.

3 Buttons and Keys
3.1 Load Button
The Load icon opens a file load dialog to load a script file. shows the Load button.

[ Load

Figure 10. Load Button

3.2 Save Script Button

The Save Script button, illustrated in Figure 11], opens a file save dialog to save the script into a file. The
script is saved without the contents of the Result and P/F columns.

B bave script

Figure 11. Save Script Button

3.3 Save Script + Results Button
This icon (shown in Figure 17) opens a file save dialog to save the script with all its columns into a file.

lll.:j Save soriptHresults

Figure 12. Save Script + Results Button

3.4 Clear Button
This button clears the table so that the script is empty. shows the Clear button.

D Clear

Figure 13. Clear Button

16 tioScript Editor SBOUO070-August 2008
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3.5 Step Button

Pressing the Step icon (illustrated in Figure 14) executes one line of the script (that is, a single step of the
actual row). Function key F10 performs the same function.

{) Step F10)

Figure 14. Step Button

3.6 Run Button

Press the Run button, shown in Eigure 19, executes commands from actual row until the next BREAK
position, or STOP or END command.

% Run {F5)

Figure 15. Run Button

When running a script, the Stop button is enabled, so that the user has the option to interrupt the
execution. Function key F5 performs the same function.

3.7 Stop Button

The Stop icon interrupts the execution. This button (shown in Eigure 14) is only enabled if a script is
executed. The Esc key performs the same function.

Figure 16. Stop Button

3.8 Print Button

Press the Print button to print all rows and columns of the script, including results and pass/fail
information. shows the Print button.

Print

Figure 17. Print Button

SBOUO70-August 2008 tioScript Editor 17
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4 Context Menu

When the mouse cursor is in the script grid area, one can activate the a context pop-up menu (as shown
in by clicking the right mouse button.

‘e script+resu ear un A=L  Contextual pop-up menu
ipt it [Jal Ti'step B R

(right-click to access)

Mnemaonic or Command /
dprmm o | |

Delete line

CIEL aDd

Insert line before selection
Insert line after selection
Set actual line

Toogle breakpaint

CHD CIEL OXOF
Figure 18. Context Pop-Up Menu
With the left mouse button, a user can select specific table cells for editing or to mark it as the row that is

actually referred to. The marked cells are then bordered in black, as shows. Here, row 3 is
marked.

L

| D MERS

Figure 19. Selected Table Cells

4.1 Delete Line
This command deletes the line that is presently selected. shows the Delete Line command.

. Delete line

Figure 20. Delete Line Command

4.2 Insert Line Before Selection

To insert an empty line before the actual selection, choose this right-click menu option (shown in
Figure 21)).

. Insert ine before selection

Figure 21. Insert Line Before Selection Command

4.3 Insert Line After Selection
This command inserts an empty line after the actual selection, as shows.

| [+ Insert ine after selection

Figure 22. Insert Line After Selection Command

18 tioScript Editor SBOUO070-August 2008
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4.4  Set Actual Line
This command (illustrated in sets the line that is selected as the next line to be executed. The

actual line means that this line is to be executed when either the Step or Run button is pressed.

| M Set actual line

Figure 23. Set Actual Line

The actual line becomes highlighted with a light blue background, as shows; in this case, line 11
with the PAUSE command is the actual line to be executed.
10 #Test the FAUSE CMD

>> 11 | | RUSE 100

L4

Figure 24. Selected Actual Line

45 Toggle Breakpoint

The Toggle Breakpoint command, as shown in Fiqure 23, toggles the breakpoint in the line that is actually
selected. A breakpoint is indicated with BRK in the first left column.

| [ Toggle breakpoint

Figure 25. Toggle Breakpoint Command

In the example shown in Figure 24, a breakpoint is set at line 11 with the PAUSE command.

10 #Teat the PAO3E CMD

sRE 11 | | PRUSE 100

Figure 26. Toggle Breakpoint Example

It is possible to set as many breakpoints as the script has command lines. Breakpoints cannot be set in
result lines.

SBOUO70-August 2008 tioScript Editor 19
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4.6 Debug Window

Pressing the F11 function key allows users to print a list of all known variables with the respective actual

values into the debug window and then display that window. illustrates the Debug window.
(ol x]
File  Commands

[ Clear Print

=l

Figure 27. Debug Window

The contents of the debug window are deleted by pressing the Clear button (see Bection 3.4). The Print
button (explained in Bection 3.9) prints a list of all known variables with the respective actual values.

5 Mnemonic Commands

The Script Editor uses three categories of commands:
*  Mnemonic Commands

e High-Level Commands

e Script Editor Commands

A mnemonic command is a series of test strings that can be used to generate digital signals with either
the USB DAQ Platform or the USB DIG Platform. For example, the mnemonic command | 2C CH1 S 80
ACKS 16 ACKS P generates an I°C™ signal. Mnemonic commands can also be used to configure the
USB DAQ and USB DIG Platforms. For example, CMD VDUT_ON turns on the Vpyt power supply.

Mnemonic commands are different from high-level commands in that they are a single transaction with the
USB DAQ Platform. High-level commands are composed of multiple mnemonic commands. An example
of a mnemonic command is a single 1°C write. An example of a high-level command is a DAC write. The
DAC write consists of multiple I°C writes.

20 tioScript Editor SBOUO070-August 2008
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5.1 I°C Mnemonic Commands

summarizes the I°C mnemonic commands. Figure 29 and Figure 37 illustrate how an 1°C
transaction can be translated into a mnemonic command using the strings from [Table 2.

Table 2. List of 12C Mnemonic Commands

Command Explanation
12C This sequence is always the first mnemonic in an 1°C command.
CH1 This sequence is always the second mnemonic in an I1°C command. This mnemonic
CH2 identifies which 1°C channel is used. The EVM contains two I°C channels to allow for
the connection of two different 1°C devices.
S Start condition. This command means: ask all I>C devices on bus to listen.
P Stop condition. Thsis command means: let the I2C bus know the transaction is
completed.
R Read an 8-bit word
ACKS Checks to see if the slave acknowledged (that is, SDA is read during the acknowledge
pulse to see if the slave acknowledged).
ACLM Drives the acknowledge bit low (that is, SDA is driven low by the EVM).
Example: Ox3A 0x21 OxBA Write an 8-bit word (0x00 to OxFF for hex, and 00 to 255 for decimal)
1 9 1 9

Start By ACK By ACK By
Master TMP100 or TMP101 TMP100 or TMP101
|<7 Frame 1 I2C Slave Address Byte I Frame 2 Pointer Register Byte 4>|
S 0x90 ACKS 0x02 ACKS

1 9 1 9

SCL
(Continued)

N 0 6 000 aNNAT O C o000

ACK By ACK By Stop By
TMP100 or TMP101 TMP100 or TMP101 Master
I Frame 3 Data Byte 1 I Frame 4 Data Byte 2
0x1C ACKS 0x00 ACKS P

I2C CH1 S 0x90 ACKS 0x02 ACKS 0x1C ACKS 0x00 ACKS P
Figure 28. Generation of an 1°C Mnemonic Command with an 1°C Digital Pattern

shows how the I2C mnemonic command is generated using an 1°C digital pattern. Note that the
mnemonic 1°C is always first in I°C commands. The mnemonic CH1 indicates which channel is used. The
USB DAQ Platform has two I2C channels available. The remainder of the command (that is, S 0x90 ACKS
0x02 ACKS 0x1C ACKS 0x00 ACKS P) depends on the specific I°C signal the user wants to generate.
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shows how an 12C command appears when entered into the Script Editor. Note that lines 4.1 to
4.3 are automatically generated. These lines display the results. They can also be used as implicit
variables $4.1, $4.2, and $4.3. Limits can be used to test the results. A '0' for the Acknowledge result
indicates that the device acknowledges. The limits are both set to 0 so that an the test passes when the

device acknowledges.

2 .
I'C command shown on line 4.

Limits for acknowledge results are on lines 4.1, 4.2 and 4.3.
The limits in this example are set so that a zero result will
pass (that is, 0 < passing result < 0).

K i Comment  Mnamonic of Command
4 IZC CH1 5 DX90 ACKS 0XD2 ACKS DX1C ACKS X000 P
4.1 Acks result =
4.2 Acks result =
4, 3 ACES resuic =

A

Fields for all results are automatically generated when the
command is typed in. In this case there are only three
results. Thus, lines 4.1, 4.2, and 4.3 correspond to the
acknowledge results. These lines can also be thought of
as implicit variables $4.1, $4.2, and $4.3.

|

Uppeiii. Resul F/F

Q o

=

pass
0x0 pass
ox0 pass
oxo pass

t

Acknowledge results.

Figure 29. I°C Mnemonic Command in Script Editor (Example 1)

22
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illustrates another example of how the I2C mnemonic command is generated using an 1°C digital

pattern. In this case, the command contains an I°C read (that is, R).

Start By ACK By ACK By
Master TMP100 or TMP101 TMP100 or TMP101
Fi Frame 1 IZC Slave Address Byte ‘ Frame 2 Pointer Register Byte —»‘
\
1 9 1 9

SCL .
(Continued)

e ANVAANIRYVAE OO @@@@@@@@

Start By ACK By From ACK By
Master TMP100 or TMP101 TMP100 or TMP101 Master
Fi Frame 3 IQC Slave Address Byte } Frame 4 Data Byte 1 Read Register —»‘
S 0x91 ACKS R ACKM
1 9

SCL
(Continued)

9999996 |

From ACKBy  Stop By
TMP100 or TMP101 Master Master
%—Frame 5 Data Byte 2 Read RegisterH
R ACKM P

12C CH1 S 0x91 ACKS R ACKM R ACKM P

Figure 30. Generation of an I°C Mnemonic Command with an I°C Digital Pattern (with Read Command)

shows another example of how an 12C command appears when entered into the Script Editor.
Note that lines 4.1 to 4.3 are automatically generated. These lines display the results. They can also be
used as implicit variables $4.1, $4.2, and $4.3. Note that lines 4.2 and 4.3 are the results associated with
the two 8-bit reads. The limits for lines 4.2 and 4.3 are set to pass all values from 0 to OxFF.
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2 )
I"C command shown on line 4. Limit for acknowledge results is on lines 4.1

The limits for the read results are on lines 4.2 and 4.3.

BRE  # Comment  Mremonic of Command LoweilLi. |Upperli. FResut P/F
4 I2C CHL 5 0X91 ACES R ACKM R ACKM P i pass
4.1 Acks result = o il OxD pass
4.2 Result = 0 0% FF Ox 18 pass
4.3 Resulct = 0 0xFF Ox0 pass

A

t

Fields for all results are automatically generated when the
command is typed in. In this case there are only three
results. Thus, lines 4.1, 4.2, and 4.3 correspond to the
acknowledge results. These lines can also be thought of
as implicit variables $4.1, $4.2, and $4.3.

Acknowledge and read results.

Figure 31. I°C Mnemonic Command in Script Editor (Example 2)

lists the general commands that are associated with I’C commands. The most important of these
commands is the EN_I2C ON command. This command enables 1°C Channel 1 for communication.

Table 3. General Commands Associated with I2C Commands

Command

Explanation

CMD

This sequence is always the first mnemonic in a general command.

EN_I2C ON (or OFF)

This command is used to enable (connect) I2C channel 1.

CH1_SCL_LOW

Drive SCL low: useful in debugging fault conditions (such as a timeout)

CH1_SCL_HIGH

Drive SCL high: useful in debugging fault conditions (such as a timeout)

CH1_SDA_LOW

Drive SDA low: useful in debugging fault conditions (such as a timeout)

CH1_SDA_HIGH

Drive SDA high: useful in debugging fault conditions (such as a timeout)

5.2 SPI Mnemonic Commands

summarizes the SPI commands. shows how an SPI transaction can be translated into a
mnemonic command using the strings from [[able 4.

Table 4. SPI Mnemonic Commands

Command Explanation
SPI This sequence is always the first mnemonic in an SPI command.
CH1 This sequence is always the second mnemonic in an SPI command. This mnemonic
CH2 identifies which SPI channel is used. The EVM contains two SPI channels to allow for
the connection of two different SPI devices.

BREH This sequence is always the third mnemonic in an SPI command. This mnemonic
BREL identifies different modes of data capture for SPI. For example, BREL means that the
AFEH data is captured before the rising edge of the clock and the clock is active low. Further
AFEL details, including timing diagrams, are shown later.

L Drive chip select low

H Drive chip select high

R Read an 8-bit word

Example: Ox3A 0x21 OxBA

Write an 8-bit word (any hex two-character byte)
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describes the four different SPI clock phase and polarity modes of operation. The USB DAQ
Platform can operate in all four SPI modes.

Table 5. Different SPI Clock Phase and Polarity Modes

Clock Polarity Description

Mode (CPOL) Clock Transition for Data Polarity Description (CPHA)
BREH Clock idles low Data are read by the USB DAQ EVM on rising edge of clock.
CPOL=0 Data are changed by the USB DAQ EVM on falling edge of
clock. Data are sampled on first clock edge.
CPHA=0
BREL Clock idles low Data are read on fallinge dge of clock. Data change on rising
CPOL=0 edge of clock. Data are sampled on second clock edge.
CPHA=1
AFEH Clock idles high Data are read on falling edge of clock. Data change on rising
CPOL=1 edge of clock. Data are sampled on first clock edge.
CPHA=0
AFEL Clock idles HIGH Data are read on rising edge of clock. Data change on falling

CPOL=1

edge of clock. Data are sampled on second clock edge.
CPHA=1

illustrates how the SPI mnemonic command is generated using an SPI digital pattern. Note that
the mnemonic SPI is always first in SPI commands. The mnemonic CH1 indicates which channel is used.
The USB DAQ Platform has two available SPI channels. The mnemonic BREH sets the SPI mode (for
example, the SPI clock polarity and phase). The remainder of the command (that is, L R R 0x80 0x08 R R
H) depends on the specific SPI signal the user wants to generate.

s |

SCK

SO/I

SCK

SO/l

SCK

SO/l

Co15 )X o1a X 018 X p12 X 11, Xp10 X 09 X o8 X 07 X 08 X 05 X024 X 03 X 1+ Xz Xz )
\ |l |

L

R

R

L

|

|

0x80

0x08 I—

S I e 1

L

|

|

R

R

SPI CH1 BREHL RR 0x80 0x80 RR H

Figure 32. Generation of an SPI Mnemonic Command with an SPI Digital Pattern
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shows how an SPI command appears when entered into the Script Editor. Note that lines 3.1

through 3.4 are automatically generated. These lines display the results. They can also be used as implicit
variables $3.1 through $3.4. The limits are used to test each result. In this example, line 3.4 fails the limit
test while all other lines pass.

Limit for acknowledge results is on lines 3.1.
SPI command shown on line 3. The limits for the read result are on lines 3.2 and 3.3
ERE, f Cormment Mnermnic‘rr Comnmiand Lowetl.:.vUpan... Result P/F
3 SPI CHL EREH L R R 80 0OE R R H pass
3.1 Result = e 00 OxFF 0xC pass
3.2 Rezult = O 00 0= FF Oxe7 pass
3.3 Result = O 04 ox FF 0= pass
3.4 Result = O AD OxFF 0x 67 FAIL

Fields for all results are automatically generated when the
command is typed in. In this case there are only three
results. Thus, lines 3.1 through 3.3 correspond to the

acknowledge results. These lines can also be thought of
as implicit variables $3.1, $3.2, $3.3, and $3.4.

Results for 8-bit reads.

Figure 33. SPI Mnemonic Command in Script Editor

Eigure 34 to Figure 37 show timing diagrams for the different SPI clock phase and polarity modes. The
USB DAQ Platform can operate in all four SPI modes.

BREH: SPI Mode 00

CcS SPI Mode 0,0 (CPOL = 0, CPHA = 0) l_
I
b1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
SCLK I
o
I |
DN _ > K X X X X X X X X X X X X X X
o
| |
pout _ X1 X X X X X X X X X X X X X X X )
o
e
| Data change on the falling
} } | edge of the clock
o
o
o
.
I Data are captured on the rising )
4—
Lo edge of the clock Clock idles low
[
[
i |
} Data are sampled by the first clock
}4— edge. For data writes, the USB DAQ
I sets data before the rising edge.
Figure 34. Clock Phase and Polarity: Mode 00
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AFEH: SPI Mode 01
cS SPI Mode 0,1 (CPOL = 0, CPHA = 1) ,_
I
| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
SCLK I
o
I l
DN > O X X X X X X X X X X X X X X X
| | |
| |
pout __ X1 X X X X X X X X X X X X X X X
o
e
o Data are captured on the falling
} } | ¢ edge of the clock
N
.
} I ‘ Data change on the rising )
I } edge of the clock Clock idles low
[
[
| |
|
} Data change on the rising
+— X X
} edge of the first bit
Figure 35. Clock Phase and Polarity: Mode 01
BREH: SPI Mode 10
cS SPI Mode 1,0 (CPOL = 1, CPHA = 0) l_

Data change on the rising
edge of the clock

< Data are captured on the falling

edge of the clock Clock idles high

Data are sampled by the first clock
4—— edge, so data are set valid before
the first clock edge.

Figure 36. Clock Phase and Polarity: Mode 10
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AFEH: SPI Mode 11
s | SPI Mode 1,1 (CPOL = 1, CPHA = 1) [
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Data change on the falling
edge of the clock

¢ Data are captured on the rising Clock idles high

edge of the clock

| Data change on the falling
edge of clock (first bit)

Figure 37. Clock Phase and Polarity: Mode 11

5.3 One-Wire Mnemonic Commands

summarizes the One-Wire commands. Figure 39 and Figure 39 demonstrate how a One-Wire
transaction can be translated into a mnemonic command using the strings from [Table 8.

Table 6. One-Wire Mnemonic Commands

Command Explanation
One This sequence is always the first mnemonic in an ONE command.
R Read an 8-bit word
Example: 3A 21 BA Write an 8-bit word (any hex two-character byte)

Write PGA309 Register Timing
PRG| S[1]of1]of1]lo[1]o][P|S,;0,0[1]0,0,0,0,0[P]|s[Do[D1[D2]D3[D4]D5[D6[D7] P | S [Dse[De]D1dD1D12gD13D14D15 P

Initialization Byte (55h) Register Write Command (04h) Register Data (8 LSBs) Register Data (8 MSBs)
0x55 0x04 0x3A 0xF2
(Example Data) (Example Data)

ONE 0x55 0x04 0x3A 0xF2

Read PGA309 Register Timing e DIiven by PGAB0Y. ---wcseseesememmremremecmeeen-
PRG|S[1]lof1]lof1]ofT|o[P]S,0,0,0,0[1]0,0,0fPT T T T T T T T | S [DO[D1[D2[ D3[D4[D5[D6[D7] P | S [D8[D9[p10[D11D1D19D14D15

Initialization Byte (55h) Register Read Command (10h) One-Byte Period Delay Register Data (8 LSBs) Register Data (8 MSBs)

| | | | | Allows for Bus Direction Change | | | | |

0x55 0x10 No Mnemonic R R
ONE 0x55 0x10 R R

Figure 38. Generation of a One-Wire Mnemonic Command
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The limits for read results are on 3.1 and 3.2.

One commands shown on lines 2 and 3.

I Load ESave scripk lk"Save scripk+resulks E Cear T3 Step (F10) % Run (F5) Stop TEsc) F‘rint
N N
BRE s Corment Mremaonic or Command Lowerli.. Upperli.. Result F/F
1 CHD EN_ONE 0N pas
2 ONE 0x35 0x04 DX3h 0XF2 pas
3 ONE 0X55 0X10 R R pas
3l Regult = 0 30 Ox£E 0x0 FATI
2 Result = =00 0x0 pas

T T

Results for 8-bit reads

Fields for all results are automatically generated when the command is typed
in. In this case, there are only three results. Thus, lines 3.1 through 3.2
correspond to the acknowledge results. These lines can also be thought of
as implicit variables $3.1 and $3.2.

Figure 39. One-Wire Command in Script Editor

shows some general commands that are related to the One-Wire interface.

Table 7. General One-Wire Commands

Command Explanation
CMD This sequence is always the first mnemonic in a general command.
EN_ONE ON (or OFF) This command is used to enable the One-Wire interface.
WAKE_UP_ONE This command cycles the power, waits a few milliseconds, and then issues a one-wire

command. This command was developed for a special mode on specific products (for
example, the PGA308 and PGA309). This mode allows for the One-Wire line and
output voltage line to be connected together.
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5.4 General-Purpose Mnemonic Commands

This section discusses general-purpose mnemonic commands. All general-purpose commands start with
the mnemonic CMD. Some general-purpose commands are used in conjunction with the different
interfaces. For example, there is a general-purpose command that enables and disables the 1C interface.
Other general-purpose commands perform unique functions such as turning the device power on or off.

summarizes the general-purpose mnemonic commands.

Table 8. General-Purpose Mnemonic Commands

Command

Meaning

EN_ADS ON (or OFF)

Connects or disconnects the ADS to the DSUB connector. EN_ADS ON connects the
ADS, and EN_ADS OFF disconnects the ADS. This mode of operation allows the ADS
to be disconnected from the circuit under test when the DAC goes through its self
calibration.

EN_ONE ON (or OFF)

Connects or disconnects the One-Wire interface from the DSUB connector (U21).
EN_ONE ON connects the interface and EN_ONE OFF disconnects it.

EN_I2C ON (or OFF)

Connects or disconnects I1°C CH1 from the DSUB connector (U23 and U27). Note that
IC CH2 is not affected by this command (this channel is always connected).

ILOOP ON (or OFF)

Connects the current loop receiver instrumentation amplifier (U32) to the ADS (U30)
using a switch (U31).

RS232 ON (or OFF)

Turns the charge pump on the RS-232 translator on or off. The RS-232 port is used for
firmware debug purposes. When it is not in use, the charge pump should be turned off
because the charge pump generates noise.

WAKE_UP_ONE

This command cycles the power, waits a few milliseconds, and issues a One-Wire
command. This command was developed for a special mode on specific products (for
example, the PGA308 and PGA309). This mode allows for the One-Wire line and
output voltage line to be connected together.

MEAS

Measures the digital signal on the 8 input bit port.

CTRL

Sets the digital output on the 8-bit output port.

shows the syntax of different general-purpose commands entered into the script editor.

Several general commands entered
into the Script Editor

'

BREK # Comment

tremonic or Command Lowerki_ Upperli. Fesult P
CHD ¥DUT_ON
CHD MEAS

Result = gy I<BE

CHD CTRL OX3A

CHD EN_IZC ON |

Figure 40. General-Purpose Command in Script Editor
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High-Level Commands

6 High-Level Commands

The script editor uses three categories of commands: Mnemonic commands, High-Level Commands, and
Script Editor Commands. This section covers High Level Commands commands.

High-level commands are typically composed of several mnemonic commands. For example, a

Write_ DAC command is composed of several 12C writes. However, it should be noted that this distinction

is most important to software developers. Script Editor users can consider the High-Level Commands and
Mnemonic Commands to represent two different categories. The commands are not case-sensitive;

internally, all commands convert to upper case. This case conversion also happens when a command is

entered with the Script Editor.

6.1 WRITE_DAC Commands

These commands set the DAC output voltage of one of the four DAC channels. In the slow modes, the
output value is measured with the ADC and the deviation is corrected. In fast modes, these commands

only output the value.
Syntax:

VWRI TE_DAC_A dval node [ref]
WRI TE_DAC B dval node [ref]
WRI TE_DAC C dval node [ref]
VWRI TE_ DAC D dval node [ref]
Parameter Description
dval DAC output voltage value to be set. Valid range:
The operation mode. Supported modes:
Slow mode with 5V reference, calibrated and corrected
Slow mode with 3V reference, calibrated and corrected
mode Slow mode with user reference, not calibrated but corrected

I o o

Slow mode with code output, not calibrated
Fast mode with 5V reference, not calibrated
Fast mode with 3V reference, not calibrated

ref

Optional user reference voltage used in mode 3 only

6.2 read_ads Commands
The read_ads commands read an ADC value and deliver a result depending on the operating mode.

Syntax:

READ _ADS1 node [ref]
READ _ADS2 node [ref]

Parameter Description
The operation mode. Supported modes:
Slow mode with 5V reference, calibrated and corrected
Slow mode with 3V reference, calibrated and corrected
mode Slow mode with user reference, not calibrated but corrected

o0k wNE

Slow mode with code output, not calibrated
Fast mode with 5V reference, not calibrated
Fast mode with 3V reference, not calibrated

ref

Optional user reference voltage used in mode 3 only
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6.3 ReadDoubleFromEEPROM Command
Reads a double value from the EEPROM. The value is read from three consecutive 8-bit memory cells.
The double result is stored in the implicit result value.
Syntax:
READDOUBL EFROVEEPROM adr
Parameter Description
adr The address to be read from
6.4 WriteDoubleTOEEPROM Command
This instruction writes a double value into the EEPROM. The value is written as three consecutive 8-bit
values into the memory cells.
Syntax:
VRl TEDOUBLETOEEPROM val adr
Parameter Description
Val The double value to be written
adr The address to be read from
6.5 ads_mux Commands
These commands set the MUX1/MUX2 input lines.
Syntax:
ADS MUX1 inp inn
ADS MJUX2 inp inn
Parameter Description
inp The in_p option (1-4)
inn The in_n option (1-4)
6.6 SetCurrVoltMode Command
This command sets either current or voltage mode.
Syntax:
SETCURRVOLTMODE val
Parameter Description
val 1. Current mode
2. Voltage mode
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6.7 ReadlLoop Command
This function reads the 4mA to 20mA current loop. It does this by reading the RDSII0Q (U24) and applies
the appropriate calibration constants. Before this function is used, the SetCurrVoltMode must be set to
current mode.
Syntax:
READI LOOP
Parameter Description
none
7 Script Editor Commands
Script Editor commands do not affect the USB DAQ Platform. Script Editor commands control the
execution of the script. Stop, for example, stops the execution of a script in progress.
7.1 Pause Command
Pauses the execution for x milliseconds.
Syntax:
PAUSE X
Parameter Description
X Duration of the pause in milliseconds
7.2 Stop Command
Stops the execution. The buttons on the toolstrip are enabled again. It is possible to continue execution
with the Step or Run button starting from the actual (blue marked) line.
Syntax:
STOP
Parameter Description
none
8 Mathematical Calculations
The Script Editor contains a means for interpreting mathematical equations. Equations are formulated
according to general mathematical principles. Arithmetical, relational, and logical operators are supported
and handled correctly according to the respective range. Operators use the same symbols as in the C
language.
Braces can be used to affect the order of the calculation and can be nested to any level. Syntax errors as
missing arguments, missing operators, and braces match imbalance are recognized.
Here are several example mathematical calcuations:
$FORCE = $F_SLOPE * $V_PGA + $F_OFFSET
$VALL = ($VAL2 | $VAL3) & !$VAL4
$VALID = ($4.1 > $L_LEVEL) && ($4.1 < $H _LEVEL)
$REG2 = (($MBB << 8) | $LSB) & OXFFFF
$BI T4 = $10.2 & 0X10
8.1 Operands
Operands can be variables, handled by their names or numerical and boolean literals.
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8.1.1 Variables
For the format of variable names see Figure 1. User-defined and implicit variables may be used.

8.1.2

8.2

Supported data types are bool, int and double.

Variables at the right side of the equation must already have a valid data entry. If not the calculation will
fail, giving an invalid result, reported as an error. Calculations with a failure give an invalid variable result
type, also reported as an error.

Numerical and Boolean Literals
Boolean literals are FALSE and TRUE.

Int Literals are accepted as hex value by prefix 0x, e.g. 0X1234, or decimal, e.g. 10, 3456, 300 , there
must not be a period or a comma.

Double literals are recognized by a number containing a period. Examples are:

.725;1.0; 2.5, 0.00033 ; 5400.375

The exponential format is also supported. Exampls are:
.333E2 ; 1.25E+3 ; 3.25E-6

Note that these literals are always positive numbers because a preceding minus would be handled

separately as a unary minus before recognizing the literal.

Supported

Operators

lists all suported operators sorted by their range with their supported data types, the resulting data
type and the association (left | right).

Table 9. Summary of Supported Operators

Supported Operands
Sign Name Data Types Result Data Type Range Association

( left brace — — 15 L
) right brace — — 15 L
! not bool bool 14 R
~ 1's complement int int 14 R
- unary minus int, double int, double 14 R
* multiplication int, double int, double 13 L
/ division int, double int, double 13 L
% modulo int int 13 L
+ addition int, double int, double 12 L
- subtraction int, double int, double 12 L
<< left shift int int 11 L
>> right shift int int 11 L
< less than int, double bool 10 L
<= less or equal int, double bool 10 L
>= greater or equal int, double bool 10 L
> greater than int, double bool 10 L
== equals bool, int, double bool 9 L
1= not equal bool, int, double bool 9 L
and bool, int bool, int 8 L

n xor bool, int bool, int 7
| or bool, int bool, int 6 L
&& conditional and bool bool 5 L

[l conditional or bool bool 4
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8.3 Resulting Numerical Data Types

If an operator supports different numerical data types (such as arguments) and the result is numerical,

then the data type of the result follows the argument with the highest resolution. For example:

int op int

int op double
double op int
double op double

9 Script File Format

The script is stored in .CSV format files with the colon (;) as a separator. The contents of the breakpoint

results in
results in
results in
results in

int

double
double
double

column are not stored, so a line starts with the line number column (#).

# Test the CTRL and MEAS Comm.
CMD

CMD

[N SL R S

=

CM

4 comment C

CTEL O0XFOQ
MERS

sul
MERS

sult valus =

t value =

Figure 41. Example Script with Variables

The output in corresponds to:

1;# Test the CTRL and MEAS Comand; ; ;
2;; CVMD CTRL OXFO; ;
3;; CMD MEAS; ;

3.1;; result value
4

4

;0
; coment ; CVD MEAS,; ;
.1;; result value

1;

The script files are stored with a .tsc file extension for a tio32 script file.

One can edit these files with any text editor such as Notepad. It is not necessary to write the result line;

they are inserted automatically when the script is loaded.

As noted earlier in this document, it is possible to associate .tsc files with the tioScript.exe application so
that double-clicking on a script file launches the tioScript.exe program automatically.

=
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EVALUATION BOARD/KIT IMPORTANT NOTICE

Texas Instruments (TI) provides the enclosed product(s) under the following conditions:

This evaluation board/kit is intended for use for ENGINEERING DEVELOPMENT, DEMONSTRATION, OR EVALUATION PURPOSES
ONLY and is not considered by Tl to be a finished end-product fit for general consumer use. Persons handling the product(s) must have
electronics training and observe good engineering practice standards. As such, the goods being provided are not intended to be complete
in terms of required design-, marketing-, and/or manufacturing-related protective considerations, including product safety and environmental
measures typically found in end products that incorporate such semiconductor components or circuit boards. This evaluation board/kit does
not fall within the scope of the European Union directives regarding electromagnetic compatibility, restricted substances (RoHS), recycling
(WEEE), FCC, CE or UL, and therefore may not meet the technical requirements of these directives or other related directives.

Should this evaluation board/kit not meet the specifications indicated in the User's Guide, the board/kit may be returned within 30 days from
the date of delivery for a full refund. THE FOREGOING WARRANTY IS THE EXCLUSIVE WARRANTY MADE BY SELLER TO BUYER
AND IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING ANY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user indemnifies Tl from all claims
arising from the handling or use of the goods. Due to the open construction of the product, it is the user’s responsibility to take any and all
appropriate precautions with regard to electrostatic discharge.

EXCEPT TO THE EXTENT OF THE INDEMNITY SET FORTH ABOVE, NEITHER PARTY SHALL BE LIABLE TO THE OTHER FOR ANY
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

Tl currently deals with a variety of customers for products, and therefore our arrangement with the user is not exclusive.

Tl assumes no liability for applications assistance, customer product design, software performance, or infringement of patents or
services described herein.

Please read the User's Guide and, specifically, the Warnings and Restrictions notice in the User’s Guide prior to handling the product. This
notice contains important safety information about temperatures and voltages. For additional information on TI's environmental and/or
safety programs, please contact the TI application engineer or visit [yww.fi.com/esH.

No license is granted under any patent right or other intellectual property right of Tl covering or relating to any machine, process, or
combination in which such TI products or services might be or are used.

FCC Warning

This evaluation board/kit is intended for use for ENGINEERING DEVELOPMENT, DEMONSTRATION, OR EVALUATION PURPOSES
ONLY and is not considered by Tl to be a finished end-product fit for general consumer use. It generates, uses, and can radiate radio
frequency energy and has not been tested for compliance with the limits of computing devices pursuant to part 15 of FCC rules, which are
designed to provide reasonable protection against radio frequency interference. Operation of this equipment in other environments may
cause interference with radio communications, in which case the user at his own expense will be required to take whatever measures may
be required to correct this interference.

EVM WARNINGS AND RESTRICTIONS

It is important to operate this EVM within the input voltage range of 6V to 9V and the output voltage range of OV to 5V.

Exceeding the specified input range may cause unexpected operation and/or irreversible damage to the EVM. If there are questions
concerning the input range, please contact a Tl field representative prior to connecting the input power.

Applying loads outside of the specified output range may result in unintended operation and/or possible permanent damage to the EVM.
Please consult the EVM User's Guide prior to connecting any load to the EVM output. If there is uncertainty as to the load specification,
please contact a Tl field representative.

During normal operation, some circuit components may have case temperatures greater than +85°C. The EVM is designed to operate
properly with certain components above +85°C as long as the input and output ranges are maintained. These components include but are
not limited to linear regulators, switching transistors, pass transistors, and current sense resistors. These types of devices can be identified
using the EVM schematic located in the EVM User's Guide. When placing measurement probes near these devices during operation,
please be aware that these devices may be very warm to the touch.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2008, Texas Instruments Incorporated


http://www.ti.com/esh

IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers Emplifier-i.com Audio [pww Ti.com/audid

Data Converters Fataconverterir.com Automotive [vww Tr.com/automofiv

DSP Esp-ii.con Broadband [pww i.com/broadband

Clocks and Timers [www i-com/clocky Digital Control [pww ir-com/digitalcontrol

Interface [nierface-fi.com Medical [pww Ti.com/medical

Logic [ogicircon Military [vww i-com/militany

Power Mgmt power-i.com Optical Networking [xww Ti.com/opficalnetwor

Microcontrollers [nicrocontroller-t.com Security [nww r-com/secur

RFID ‘ i .CO Telephony lvww.tr.com/telephony

RF/IF and ZigBee® Solutions [WWw.ir.com/Ipr Video & Imaging vww Tr.com/vided
Wireless [vww T.com/wirelesy
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