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INSTRUMENTS
PGA900 Software Quick Start Guide

Texas Instruments PGA900 is an interface device for piezoresistive and strain gauge pressure sense
elements. The device incorporates analog front end that directly connects to the sense element and has
voltage regulators and an oscillator. The device also includes sigma-delta analog-to-digital converter,
ARM® Cortex®-M0O microprocessor and OTP memory.

This document describes a quick start procedure, PGA900 software architecture, source code directory
structure, and software driver details.

1 Procedure to Build PGA900 Code

1. Download latest Code Composer Studio™ (CCS) from www.ti.com. Tl recommends CCS version
6.1.1.00022.

e If the user is using an older version, then migrate to CCS version 6.1.1.00022.

*  While migrating to CCS 6.1.1.00022, uninstall older CCS version and perform full fresh installation
of CCS 6.1.1.00022.

2. While installing CCS on machine, use option 'Setup Type: Complete Feature Set'.

3. Check whether rtsv6MO_T le_eabi.lib is present in following path: C:\ti\ccsv6\tools\compiler\ ti-cgt-
arm_5.2.6\lib\ (use this path if CCS is installed on the C:\ drive, otherwise substitute the appropriate
drive where it was installed).

4. In case rtsv6MO_T _le_eabi.lib is not present in the path from the previous step, then copy

rtsv6MO_T _le_eabi.lib into path C:\ti\ccsv6\tools\compiler\ ti-cgt-arm_5.2.6\lib\ (use this path if CCS is
installed on the C:\ drive, otherwise substitute the appropriate drive where it was installed).

5. Copy PGA900 folder (having PGA900 code) or ‘code’ folder into any path (for example, D:\temp)
6. Launch CCS IDE.
7. Workspace Launcher window pops up.

Code Composer Studio is a trademark of Texas Instruments.
ARM, Cortex are registered trademarks of ARM Limited.
Windows is a registered trademark of Microsoft Corporation.

All other trademarks are the property of their respective owners.
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8. Provide workspace path (for example, D:\temp)

&'» Workspace Launcher ﬁ

Select a workspace

Code Composer Studio stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: hd Browse...

+» Copy Settings

@ 0K J l Cancel

Figure 1. CCS Workspace Launcher
9. Import PGA900 code using Project — Import CCS Projects.

<+ CCS5Edit - Code Composer Studio
File Edit View Mavigate | Project | Run Scripts Window Help

E - : : - | B Mew CCS Project...
i ]
@ Mew Energia Sketch...

[ Project Explorer 532 Examples..

Build All Ctrl+B
Build Configuraticns »
Build Werking Set »
Clean...

Build Automatically

Show Build Settings...

Add Files...

|_1’:[ Import CCS Projects...

] Impert Legacy CC503.3 Projects...

@, Import Energia Sketch or Example...
=i Import Energia Libraries...

Properties

Figure 2. Import CCS Project
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10. Import CCS Projects window will get pop-up as shown in Figure 3.
11. Provide the path in the Select search-directory option (for example, D:\temp).
«« Import CCS Eclipse Projects = @

Select CC5 Projects to Import

Select a directory to search for existing CC5 Eclipse projects,

=
-
@ Select search-directory:  Di\temp

) Select archive file: B ronre

Discovered projects:

[ PGASOD [D:\temp'code] Select All
Deselect All

[ Autematically import referenced projects found in same search-directory

[C] Copy projects into workspace

Open the Resource Explorer and browse available example projects...

':?:;' Finish J Cancel

Figure 3. Select Search-Directory

12. Discovered projects: Option shows PGA900 as shown in Figure 3 or code.
13. Click finish button.

14. Project Explorer window displays the PGA900 folder as shown in Figure 4 or code folder.
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File Edit View Navigate Project Run Scripts Window Help

G - v I - & - S v
I Project Explorer &3 - O
=5 <

|

Figure 4. PGA900 Project
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15. Compile PGA900 project using the Project — Build Project option.

File Edit View

. ]
T

L5 Project Explorer &3

4 = PGAS00 [Active - De
s Ijj Includes

EOUrCe

pga0l.cmd
startup_ccs.c

CCS5 Edit - Code Composer Studio

Mavigate Run Scripts Window Help

: 3 - | B Mew CCS Project...
& 4| j

@ Mew Energia Sketch..,

Examnples...

Build Project

lozp  Build All
Build Configurations
Build Woarking Set

Clean...

|| project.log

Build Automatically

Show Build Settings...
Aodd Files..,

Import CCS Projects...
Import Legacy CC5%03.3 Projects...
Import Energia Sketch or Example...

el

Import Energia Libraries...
C/C++ Index

Properties

Ctrl+B

Figure 5. PGA900 Build Project

NOTE:

In the PGA900 project, Cortex MO setting is already present. If the user wants to confirm it,

then use Project — Properties — Build — ARM Compiler — Processor Options — Target
processor version.

«'¢ Properties for PGAS00
type filter text
» Resource
General
a4 Build
a ARM Compiler
Processor Options
Optimization
Include Cpticns
WISRA-C:2004
ULP Advisor
» Advanced Options
» ARM Linker
ARM Hex Utility [Disabled]
Debug

Processor Options

o [ ]
oo r v

Configuration: |Debug [ Active ]

'l [Manage Configurations...l

Target processer version (--silicon_versicn, -mv]} [EMU

Designate code state, 18-bit (thumb}) or 32-bit (--code_state) ’16

Specify floating point suppert (--float_support} l\rfplib

eabi

Little endian code [See 'General' page to edit] (--little_endian, -me)

Figure 6. Target Processor Cortex MO Selection
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2 Procedure to Generate Intel Hex File
1. Go to menu Project — Properties.

+'+ CCS Edit - Code Compeser Studio =] =)
File Edit View MNavigate Run  Scripts  Window  Help
;='<J} - !':% v = Mew CCS PerECt... Quick Access %“ E CCS Edit
@ MNew Energia Sketch..,
L7 Project Explorer 52 e =08 ®BT # = 8
= 9 | b 4 | Qéb =
. Build Praoject -
- |55 PGA900 [Active - De e filter tat
= | Build Al Ctrl+B YRETNErLe
Build Cenfigurations > » B pIICJECtE_
. o = User Definec
Build Working 5et 3
Clean...
Build Automatically
Show Build Settings...
Add Files..,
LI Import CC5 Projects...
] Import Legacy CC5v3.3 Projects... . r »
Import Energia Sketch or Example..,
®, Imp J P Click the New button
=, Import Energia Libraries... to create a new
target configuration
C/C++ Index > file. Click here to
hide this message.
Properties
Bl Console &2 = O 2 Problems ) Advice 532 = O
Bt @
4 B EEER| 8y Liems .
CDT Build Conscle [PGAS00] Description R
-1"rtsvEMe_T_le_eabi.lib"” - » i Optimization Advice (1 itern})
<Linking>
'Finished building target: PGA98@.out’
'Create flash image: Intel-HEX'
"D:/tifcesv6/tools/compiler/ti-cgt-arm_5.2 ~ 4 [T 3
X7y : Full License : 5 PGAROD

Figure 7. Project Options

2. Select ‘Build’ to see ‘Steps’ as shown in Figure 8.

<'# Properties for code (S, e S

type filter text Build A
> Resource

General
4 Build Configuration: lDebug [ Active ] 'HManage Configurations...

4 ARM Compiler

. e
PFOCIES_SOT-OptlonS | = Builder | © Behaviour@ & Variables | & Environment | % Link Order | =S Dependencies|
Optimization
Include Options Pre-build steps
MISRA-C:2004 Command:
> Advanced Options -
+ ARM Linker Description:
Mals
Figure 8. Build Options
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3. In ‘Post-build steps’, type the Command "${CG_TOOL_HEX}" -i "${BuildArtifactFileName}" -o
"${BuildArtifactFileBaseName}.hex" -order LS -romwidth 32 and in Description field enter ‘Create flash
Image Intel-Hex’ as shown in Figure 9. -order LS indicates little-endian and -romwidth 32 indicates hex
conversion formats width.

'« Properties for PGAS00
type filter text
» Resocurce
General
4 Build
> ARM Compiler
» ARM Linker
ARM Hex Utility [Disabled]
Debug
» Klocwork

Klocwoerk Code Review

Build

E=R Eoh =
oo - w

Cenfiguration: [DEbug [ Active ]

’l ’Manage Configurations...]

= Builderl (@) Eeha\riour| :::E Steps

Pre-build steps

E)

Descripticn:

Post-build steps

logp Variables | E Envircnment e‘{} Link Order | ofj2 Dependencies|

4
Descripticn:

Create flazh image: Intel-HEX

"S{CG_TOOL_HEX}" -i "S{BuildArtifactFileMName}” -0 "

S{Build&rtifactFileBaseMamel.hex”

-order LS -romwidth 32]  »

See ‘General' for changing tool versions and device settings

IRestore Defaults] ’ Apply ]

[

ok || cance |

Figure 9. Flash Image Intel Hex Configuration

4. Click Apply button.

5. Click OK button.

6. Compile PGA900 code and Intel hex file (PGA900.hex) is generated in the Debug folder.

10 PGA900 Software Quick Start Guide
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Procedure to Run PGA900 Firmware on PGA900EVM

3 Procedure to Run PGA900 Firmware on PGA900EVM

The two development platforms are:

3.1 US

USB2ANY interfacing board along with PGA900GUI and PGA900EVM
XDS200 USB JTAG emulator and PGA900EVM

B2ANY Interfacing Board Along With PGA900GUI and PGA900EVM

The USB2ANY provides the interface communication between the PGA900EVM and the PGA900GUI.
For more details, refer to the PGA900 EVM User's Guide, SLDUO11.

3.2 XD

S200 USB JTAG Emulator and PGA900EVM

Prerequisites:

Installed CCS version CCS 6.1.1.00022.
Spectrum Digital XDS200 USB JTAG Emulator kit
PGA900 EVM

Connection between the Spectrum Digital XDS200 USB JTAG Emulator and PGA900EVM

1.

For details regarding the Spectrum Digital XDS200 USB JTAG Emulator, refer to the XDS200 Quick
Start Guide http://femulators.spectrumdigital.com/files/XDS200 QSG.pdf

The Spectrum Digital XDS200 USB JTAG Emulator kit contains three adapters. Connect the CTI20-
ARM10 adapter to XDS200.

All XDS200 USB drivers and CCS v6 drivers are included with the CCS6.1.1.00022 software
installation.

Connect the included USB cable to a USB port on the host computer and then connect the USB cable
to the XDS200. Windows® recognizes the new hardware connection and completes the XDS200
installation automatically on Windows 7 or higher operating systems. On Windows XP, follow the
hardware installer instructions and answer 'Yes' or 'default’ if prompted

PGA900EVM should be unpowered at this time. Connect CTI20-ARM10 adapter to connector J6 of
PGA900EVM. Figure 10 shows the orientation.

SLDUO15A—-May 2015-Revised January 2016 PGA900 Software Quick Start Guide 11
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TP48 TDAE *.8 & & N
T 45

Figure 10. XDS200 Emulator Connection to the PGA900EVM

3.2.1 Setup the Target Configuration Options

A Target Configuration tells CCS how to connect to the device. It describes the device using gel files and
device configuration files.

1. PGA900.xml file is available in the 'docs' folder of the software release package.

2. Copy the PGA900.xml file into folder C:\ti\ccsv6\ccs_base\common\targetdb\devices\ (if CCS is
installed on C:\ drive otherwise select appropriate drive).

3. MO_systick.xml, MO_nvic.xml, and pga900_csr.xml files are available in the 'docs' folder of the software
release package.

4. Create folder 'PGA900' in the CCS installation path C:\ti\ccsv6\ccs_base\common\targetdb\Modules\ (if
CCsS s installed on C:\ drive otherwise select appropriate drive).

5. Copy MO_systick.xml, MO_nvic.xml, and pga900_csr.xml files into the PGA900 folder path
C:\ti\ccsv6\ccs_base\common\targetdb\Modules\PGA900\ (if CCS is installed on C:\ drive otherwise
select appropriate drive).

6. pga900.gel file is available in the 'docs' folder of the software release package.

7. Copy pga900.gel file into folder C:\ti\ccsvb\ccs_base\emulation\gel\ (if CCS is installed on C:\ drive
otherwise select appropriate drive).

8. Launch Code Composer Studio v6 from the shortcut on the desktop (that was created when CCS v6
was installed).

9. The Code Composer Studio v6 window appears. Click the 'File' menu, then select 'New- — Target
Configuration File'

10. The 'New Target Configuration' window appears.
(a) Type a name for the target configuration file. It will have a .ccxml suffix.
(b) Leave the 'Use shared location' box checked.

12 PGA900 Software Quick Start Guide SLDUO15A—May 2015—Revised January 2016
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11. Select 'Finish'.

«» New Target Configuration = B X

Target Configuration

% File already exist, it will be over written.

File name: PGAQOOEVM_XDSZOOusblcamI

Use shared location

Location: C:/Users/x0195250/ti/CCSTargetConfigurations File System...| | Workspace...

@) [ Finish l I Cancel

Figure 11. XDS200 Emulator Target Configuration

12. The 'Basic' configuration setup window will appear. Select 'Texas Instruments XDS2xx USB Debug
Probe' from the 'Connection' menu.

i -, CCSBdit - Ch\Users\x0230048' 1\ CC5TargetConfigurations\PGASD0EVIM_XD5200ush.coxmlError: There are no debuggable cpus - Code Co.. E'@
File Edit View Mavigate Project Run  Scripts  Window Help

M- R& KRRt i P A D Quick Access {| [ | [ CCS Edit)

[ Project Explorer 5% = B8 *PGAIOEVM_XDS200usb.coxml 23 = 8 = 8
o Froj p R
& . -
. =% 7 | Basic B X |
. 5 PGASOD | Step 12 | type
General Setup -
This section describes the general configuration about the target, =P
_ gl ret
Cennection I]Ta(aslnstrumentsXDSP_‘:oc USB Debug Probe VI
Board or Device  type filter text
[ 664AK2E0S -
[F] B6AK2HOG =
[ GeAK2HLIZ - -
[] An1705
ARATLTOT Click the
AMILT07
0 A New
[ An1802 kutton to
[ An1806 create a
[ An1808 |
target
4| 1} 3 -
configura
Basic| Advanced | Scurce ticn file,
) Conscle 57 = B [ Problems ) Advice 2 = g

Figure 12. XDS200 Emulator Connection Configuration
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13. Board or Device — type filter text as 'PGA900' and select PGA900 device.
14. Select 'Save'.
15. Click Target Configuration.
'+ CCS Edit - C\Users\x0230048\ti\ CCSTargetConfigurations\ PGABOOEVIM_XDS200ush.coxml - Code Composer Studio
File Edit WView Mavigate Project Run  Scripts  Window Help
D-HRIRIA RS riEIBOr D
[ Project Explorer &2 = B | [ *PGAS0IEVM_XDS200ush.coxml &3 = 0
5% Y Basic ]
> [ PGAS0
General Setup Advanced Setup
This section describes the general configuration about the target.
Connection [Texaslnstruments)(Dth USB Debug Probe v] Alarget Configurationlists the configuration options fortf
) vice o ‘Step 15
Brard or Device o Save Configuration
PGAGOD i
- ‘ fooe]
Step 13 EMP 14
est Connection
To test a connection, all changes must have been saved, th
configuration file contains ne errers and the connection ty
Test Connection i
Alternate Communication
PGABOD -
Mote: Suppert for more devices may be available from the update manager,
Figure 13. XDS200 Emulator Device Configuration
14 PGA900 Software Quick Start Guide SLDUO15A—May 2015—Revised January 2016
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16. The 'Advanced' configuration setup window appears.
17. Select 'Texas Instruments XDS2xx USB Debug Probe 0'.

++  CCS Edit - Ch\Users\ 0230048\t CCSTargetConfigurations\PGASOOEVIM_XDS200ush.coxml - Code Composer Studio
File Edit View MNavigate Project Run  Scripts  Window Help

QiR K iDitifiEie e
[75 Project Explorer 52 = O | [g PGASOOEVM_XDS200ush.coxml &3

BEg ~ Target Configuration

» 5 PGAS00
All Connections
4 Texas Instruments X052 USE Debug Probe_ 0 | ’ Irnport... ]
a PGEGT0 0
Gk Cortex M0 0
Add...
Step 17
Delete
|_||3
Down
Save
Step 16
Ba:i[ Advanced ||Source
& Console &3 4L i}l el QED '_E,‘l i
Figure 14. XDS200 USB Emulator Configuration
SLDUO15A—-May 2015-Revised January 2016 PGA900 Software Quick Start Guide 15
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18. 'Connection Properties' setting should be as shown in Figure 15. Table 1 shows the 'Connection
Properties' configured parameters.

19. Select 'Save'.

%] "PGAS00EVM_XD5200ush.coml &3

Target Configuration

All Connections

a4 T, Texas Instruments XDS2:xx USE Debug Probe 0
a B PGAS00 0

& Cortex MOD

Basic | Advanced | Source

Connection Properties

Set the properties of the selected connection.

Board Data File Step 18
Debug Probe /0 Port Number
The JTAG nTRST Boot-Mede

The Power-On-Reset Boot-Mode

The JTAG TCLK Frequency (MHz)

-- Enter a value from 50KHz to 20
The JTAG Signals Iselation Upon Disconnect]

Apply nRESET/SRST pin on the debug heads

ITAG / cJTAG / SWD Mode

OMHz

= 0
= e
[autu generate v]
a
) [Di:abled - Both EMU pins remain hi-z 'I
[Di:abled - Both EMU pins remain hi-z 'I
[Adaptivewwth user specified limit v]

1.OMHz

[Do not isolate JTAG signals when last client disconnects 'I

i [Do NOT pulse this pin en debug probe startup 'I

|SWD Mode - User COM port is target UART port vl

mm +

Figure 15. XDS200 USB Emulator Connection Properties

Table 1. Connection Properties Parameter Configuration

Connection Type

Connection Properties

Board data file

Auto generate

Emulator 1/0 Port Number

0

The JTAG nTRST Boot-Mode

Disabled — Both EMU pins remain hi-z

The Power-On-Reset Boot-Mode

Disabled — Both EMU pins remain hi-z

The JTAG TCLK Frequency (MHz)

Adaptive with user specified limit

---Enter a value from 50KHz to 20.0 MHz

1.0MHz

The JTAG Signals Isolation Upon Disconnect

Do not isolate JTAG signals when last client disconnects

Apply nReset/SRST pin on the debug header

Do NOT pulse this pin on debug probe startup

JTAG/ cJTAG/SWD Mode

SWD Mode - User COM port is target UART port

16
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20. Apply power to the PGA900EVM.
21. Select 'Test Connection'.

| PGAGOOEVM_XDS200ush.coxml 33
Target Configuration

All Connections

41T Texas Instruments X05200 USE Debug Probe 0 Import...

4 B PGAD00_0

% Conter MO0

Delete
Up
Down
Test Connection }—| Step 21
Save

Figure 16. XDS200 USB Emulator Test Connection

22. '"Test Connection' report is displayed.

«# Test Connection ﬁ

This utility has successfully reset the controller. -~

This test will read the IDCODE register 1@ times.

The IDCODE register value is @xebbl1477.

m

[The SWD Mode Integrity test has succeeded.]

[End] -

1

Figure 17. XDS200 USB Emulator Test Connection Report
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3.2.2 Launch the Debugger
1. Open the project and compile the code.

2. Launch the debugger by right-clicking the target configuration and selecting 'Launch Selected
Configuration'.

% Target Configurations
type filter text

= Projects
4 (= User Defined

2 PGAS00EVM_XDS200usgh-=evmal
% New Target Configuration

% sample.coxml
Import Target Configuration

# Delete Delete
Rename F2
& Refresh F5

*+ Launch Selected Configuration

Set as Default
Link File To Project v

Properties Alt+Enter

Figure 18. Launch Debugger

3. The debugger window appears.

+'+ CCS Debug - PGASO0/PGASO0EYI_XDS200ush.coml - Code Composer Studio o= =3
File Edit View Project Tools Run Scripts Window Help
- S HOT BERB - DR L €20 00 Hid-
Quick Access :| [ | B cCsEdit (B CCS Debug
Debug 52 =~ = B (%= Variables &% Expressions 15!} Registers 57 = O
g P g
4 W PGASD0EVIM_XDS200ush.coxml [Code Composer Studio - Device t O | qﬁ| 4 g | {%g =4
:,{-g Texas Instruments XD52x USB Debug Probe_0/Cortex_M0_0 MName Value oy

- KA Core Registers [
. B SyeTick E
- B8 MO Interrupt
. A% PGAJN0 CSR

a4 I [ Fl Tl b
%) PGASOOEVM_XD5200ushk.coxml 23 = g

Figure 19. Debugger Window

3.2.3 Connect to the Target
1. In the debug window, select which CPU to connect to.
* In this example, the Cortex_MO_0 is selected.
2. Right-click the core and select 'Connect Target'.
e Alternative: Select 'Run — Connect Target'
* Alternative: Use the keyboard shortcut CTRL + ALT + C
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<+ CCS Debug - PGASO0/PGABI0EYM_XDS200usk coxrnl - Code Cormposer Studio
File Edit View Project Toels Run  Scripts Window  Help

HrE @ S i&ic D e B @D O @S @ inoiiaitifr

%5 Debug &3 |
4 W PGABIOEVIM_XDS5200ush.coxml [Code Composer Studio - Device Debugging]
><@' Texas Instruments XD 52x¢ USE Debug Probe 0/Cortex MO 0 (Disconnected : Unknown)

B Connect Target Ctrl+Alt+C

Disconnect Target Ctrl+Alt+D
Enable Global Breakpoints

Enable Halt On Reset

Enable OS5 Debugging

Open GEL Files View

¥ Hide core(s)
Show all cores

Group corels)

Figure 20. Connect to the PGA900EVM

NOTE: The user can configure the debug button to also automatically connect to the target after
launch. In the CCS Debug perspective: 'Tools — Debugger Options — Auto Run and Launch
Options' and select 'Connect to Target on Debugger Setup'.
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Select Auto Run and Launch Options as in Figure 21.
B Console | @ Auto Run and Launch Options
type filter text Auto Run and Launch Options {Cortex M0) @
Merml)ry Map Realtime Options
i;LMFI‘Le; d Feat ‘ Halt the target before any debugger access (will impact servicing of inlerrupts)‘
vanced reatures . Enable realtime mode (critical interrupts serviced when halted, rude/polite mode...)
Program/Memory Load Options . B ! g
Auto Run and Launch Options Enable polite mode (respect HPI, DBGM and FRAMEID)
Misc/Other Options Auto Run Options
Cortex MO Disassembly Style Options Run to symbol main
On a program load or restart
On a reset
Launch Options
Connect to the target on debugger startup
Restore breakpoints from previous session
Continue debug launch if target connection or program load fails
Figure 21. Auto Run and Launch Options
Select Program/Memory Load Options as in Figure 22.
S || U Memory Browser ¥ w® v ~

HIVGRLE
3 Console | Program/Memory Load Options 2
type filter text

Memory Map

GEL Files

ARM Advanced Features

Program/Memory Load Options

Auto Run and Launch Options

Misc/Other Options

Cortex MO Disassembly Style Options

Program/Memory Load Options (Cortex_M0) @
Program/Memory Load Options

Disable all breakpoints when loading a different program
alt at program termination (requires setting a breakpoint)
Enable CIO function use (requires setting a breakpoint)

Verification Options

_) Full verification
Q) Fast verification

_) No verification

Connection Options
Halt the target on a connect
‘ Reset the target on a connect

Auto connect if a child connects

Disable interrupts

When assembly stepping
When source stepping
"I When running

Reset the target on a program load or restart
Restart the target on a symbol load as well as a program load

I Remember My Seﬂingsl

Figure 22. Program/Memory Load Options
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3.24 Load the Application

1. Select 'Run — Load — Load Program'.

File Edit View Project Tools Scripts Window Help
wilhd % v | & Connect Target
Disconnect Target
Restore Debug State

# Load

% Debug #
< ¥9 PGA900EVM_XDS200usb.c
4 o Texas Instruments XDS2

= 0x00000D56 (no sym ~ Resume
Suspend

Terminate
Disconnect
Go Main
Reset
Restart

- Step Into

&

o

Step Over
Assembly Step Into
Assembly Step Over
Step Return

Run to Line

SR

E0xd56 =

No source available for "0xd56 BB

View Disassembly... Clock

Advanced
% Debug

Debug History
Debug As
Debug Configurations...

B Console | & Program/Memory
type filter text

Memory Map Toggle Breakpoint
GFI Files W Skin All Rreaknnints

Ctrl+Alt+C
Ctrl+Alt+D
Alt+E
* @ Load Program... Ctrl+Alt+L
rg | © Reload Program Ctrl+Alt+R
Alterg | @& Load Symbols...
Ctil+F2 $" Add Symbols...
& Verify Program...
Alt+M Remove All Symbols
» & Di\temp_22_Oct_2014\code\..\Debug\PGA900.out
& Ditesting\integer_version\..\Debug\PGA300.out
F5 | & Ditesting\integer_version\..\Debug\PGAS00.cut
F6 | (& D:testing\integer_version\..\Debug\PGA300.cut
Ctrl+Shift+F5 | @ Ditesting\integer_version\..\Debug\PGAS02.out
Ctrl+Shift+F6 | & D:testing\integer_version\..\Debug\PGA902_driverlib.out
F7 | @ Ditesting\integer_version\..\Debug\PGA302_driverlib.out
Cirl+R | & D:testing\integer_version\..\Debug\PGA902.out :
& D:testing\integer_version\..\Debug\PGA902_driver _lib.out (
, | @ Ditesting\integer_version\...\Debug\PGA300.out
, | @ Ditesting\integer_version\..\Debug\PGA302_driver lib.out
F11
L3
»
/Memory Load Options (Cortex MO0) @
Ctrl+Shift+B

Memory Load Options

Figure 23. Load Program

2. Select 'Browse Projects'. All projects imported into CCS are shown along with their .out file if they exist.

3. Select the .out file to load into the MCU.

4. Select 'Ok’

3.25 Run the Program

Select the green arrow icon on the toolbar or go to 'Run — Resume' (see Figure 24).

Resume (Run)

Suspend (Halt)
L Terminate Debug Session

Source Step In/Over

BB LR -@ -

1)

Step Return

Assembly Step In/Over

Reset

l Restart

T i (o

Figure 24. Run Program
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3.2.6 Add Variables to the Expression View
To quickly add variables to the expressions view:
Go to 'View — Expressions' and enter name of the global variable, for example, ADC_Countl.

= Variables |% Expressions & it Registers

Expression Type Value
= Varl unsigned char 0x00 (Hex)
2 CaseFunctions void (F)()[4] 0x2000012C
== ADC_Countl unsigned char 0x00 (Hex)

Figure 25. Expressions View

3.2.7 View PGA900 Registers
Go to 'View — Registers' (see Figure 26).

= Variables % Expressions #fif Registers &2

Name Value Description
it Core Registers
& SysTick
s MO Interrupt

4 &% PGA900 CSR

i RAMBIST_CONTROL 0x00 RAM Memory Built-In Self-Test Control ...
i RAMBIST_STATUS 0x00 RAM Memory Built-In Self-Test Status R...
sl CLK_CTRL_STATUS Ox11 MO Frequency Control Register [Memor...
it DIG_IF_CTRL 0x07 Digital Interface Control Register [Mem...
st OWI_ERROR_STATUS_LC 0x00 OWI Error Status Low Register [Memory...
it OWI_ERROR_STATUS_HI 0x00 OWTI Error Status High Register [Memor...
sl OWIINTERRUPT 0x00 OWI Interrupt Status Register [Memory ...
it OWI_INTERRUPT_ENABLI 0x01 OWI Interrupt Control Register [Memor...
it OTP_PROG_DATAL 0x00 OTP Program Datal Register [Memory ...
i OTP_PROG_DATAZ 0x00 OTP Program Data2 Register [Memory ...
i OTP_PROG_DATAS3 0x00 OTP Program Data3 Register [Memory ...
it OTP_PROG_DATA4 0x00 OTP Program Data4 Register [Memory ...
Wi OTP_PROG_ADDR1 0x00 OTP Program Address1 Register [Mem...
it OTP_PROG_ADDR2 0x00 OTP Program Address2 Register [Mem...
i OTP_PROG_CTRL_STAT 0x00 OTP Program Control and Status Regist...
wi OTP_PAGE_ADDR 0x00 OTP Page Address Register [Memory M...
it DATARAM_PAGE_ADDR 0x00 Data RAM Page Address Register [Mem...
i DEVRAM_PAGE_ADDR  0x00 Development RAM Page Address Regis...
wi WDOG_CTRL_STAT 0x00 Watchdog Control and Status Register [...
wi WDOG_TRIG OxFF Watchdog Trigger Register [Memory M...

TN_MUX

0x00 UART/SPI Mutliplex Pin Select [Memory ...

Figure 26. PGA900 Registers
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3.3 PGA900EVM, XDS200 USB JTAG Emulator, and USB2ANY Usage
The following steps show the test scenario for simultaneous use of the XDS200 USB JTAG emulator and

usS
1.

B2ANY interfacing board along with PGA900GUI with PGA900EVM.

XDS200 USB JTAG emulator is used to load the application into PGA900EVM. Run it and debug the
downloaded application.

PGA900GUI with USB2ANY interfacing board is used to communicate with PGA900EVM using
COMBUF registers when the PGA900 microcontroller is running. PGA900GUI writes data into the
COM_DIF_TO_MCU register and reads data from the COM_MCU_TO_DIF register while PGA900
microcontroller is running.

4 Troubleshooting XDS200 USB JTAG Emulator
Strategy for troubleshooting XDS200USB JTAG emulator connectivity problems

1.
2,

Check that you are using high-quality cables for connections.

Determine whether the USB cable is connected to a USB port of the host computer and to the
XDS200.

Determine whether the emulator is correctly setup in Windows (that is, are the USB driver, and so
forth, working?) by checking in the Windows system devices control panel. If this is not right, then the
user needs to check the CCS installed version. Recommended CCS version is CCS 6.1.1.00022.

Determine whether the CTI20-ARM10 adapter is connected to XDS200 and connector J1 of
PGA900EVM, and check its orientation. Refer to Section 3.2.

Determine whether USB2ANY interfacing board is connected to the PGA900EVM. In case it is
connected to PGA900EVM, then disconnect it from PGA900EVM or make sure that the USB2ANY
interfacing board is connected to a USB port of the host computer.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

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

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

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license 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 significant portions 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. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

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

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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