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ABSTRACT

This application report familiarizes the reader with the xdsprobe utility. This utility may be
used to troubleshoot Code Composer Studio™ 2.00 and 2.10 initialization problems that
normally manifest themselves as an error message that indicates that the target DSP
cannot be initialized. This problem may be caused by incorrect configuration or hardware
problems in the JTAG scan path. The xdsprobe command line utility may be used to
analyse, verify, and solve JTAG scan path problems in single processor or multiprocessor
targets. This utility may be used with four types of emulation controller: TI's XDS510 and
XDS560 emulation controllers; those third party emulation controllers or DSP boards that
were developed using TI's 510-class Sourceless-EPK; the third party 560-class emulation
controllers or DSP boards that were developed using TI's Source-EPK. Some of the
common hardware and software problems that may be exposed are broken or unreliable
JTAG scan paths, lack of EMUO/1 pull-up resistors, incorrect link delay parameters, circuit
board layout errors and schematic mistakes and erroneous configuration files.

Code Composer Studio is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners..
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Introduction

There are situations where CCS (Code Composer Studio 2.00 and 2.10) is unable to start-up
because it is unable to successfully communicate with the target DSP or ARM micro-controller.
If unsuccessful it will display one of several messages referring to the inability of CCS to initialise
the device. This failure may be due to communication problems related to the Test Bus
Controller (TBC) or the JTAG scan-path that provide the physical connection between CCS and
the device. The command line utility named xdsprobe that is provided with CCS may be used to
test communication between CCS and the TBC, and also to test the integrity of the JTAG scan-
path between the TBC and target DSP or ARM micro-controller.

The xdsprobe utility is located in the <root>:\ti\cc\bin directory of the disk-drive on which CCS is
installed. It can be used with TI emulators (XDS510 or XDS560), TI DSP boards (C6711DSK or
C5402DSK or C5510EVM), and the many third party products (both emulators and DSP boards)
that were developed using TI's Sourceless EPK for the SN74ACT8990 TBC device.

The xdsprobe utility was originally developed as an engineering tool to facilitate the development
of the physical connection between the TBC and the target DSP’s and ARM micro-controllers.
The feature set of xdsprobe has been much expanded to support the development of the
emulators themselves and is also being extended into testing communication within target DSP’s
and ARM micro-controllers. It remains an engineering tool for expert users and some of the
options may not be useful or necessary in a field environment.

The xdsprobe utility is actually one of a set of four utilities—the others are xdsbuild, xdserror and
xdsreset. All have built-in manuals or user guides that are output by using the "—v —h’ pair of
command line options. The surprisingly large users guide for xdsprobe is included in this. The
xdsbuild companion utility also has an equally large users guide for board configuration files—it
is output by using the "—v —i' pair of command-line options. The users guide for board
configuration files is also included in this report.

This report covers only the basic options needed to investigate CCS configuration files,
communication between CCS and the TBC, and communication over the JTAG scan-path
between the TBC and TBC and target DSP or ARM micro-controller. A step by step sequence
for troubleshooting will be described in the following sections. Each step should be successfully
completed prior to continuing to the next step.

The version of xdsprobe used to generate the examples in this report is 3.03.12. It is the first
version to support the XDS560 emulator as well as the XDS510 emulator and Sourceless EPK.
Itis included as part of the XDS560 update to CCS 2.1.

The Sourceless EPK for 510-class emulators and DSP boards is available as a standard product
with part number EPKTMDX3240B51. It requires use of TI's SN74ACT8990 Test Bus Controller
device to ensure compatibility with the standard 510-class DSP and ARM drivers provided with
Code Composer Studio 2.00 and 2.10.

Using xdsprobe with the XDS560 and XDS510 5
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Background

Prior to using xdsprobe it may be useful to have a high level understanding of the relationship of
the relevant software components that are included with CCS. See Figure 1, Figure 2 and
Figure 3 for visual representation of the relationship of the software components in XDS510
emulators, Sourceless EPK based solutions, and XDS560 emulators.

Figure 1 shows the relationship between the xdsprobe utility software and the DSP target when
the emulator is TI's XDS510 emulator supported by the standard 510-class DSP drivers
provided with CCS.

l PC with [—————————= 1

| XDS510 | CCS2000rCCS 210 | |

| | ™ 7 7 tixdssax.dvr -1

| | tixds55x.dvr | |
I tixds6x1x.dvr |

tixds6400.dvr

| xdsprobe.exe I [standard XDS510 driver l |
| selected in cc_setup] I |

| : |

xdsfastl.sys

| [WInNT, Win2k and winxp] | xdsfast3.dll |

| TBC |

| XDS510 |

—_— — — —_— —_——_— — —— — s — —

DSP

DSP Target
with 14 connector

Figure 1. Block Diagram — XDS510 Emulator Configuration
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Figure 2 shows TI's C6711 DSK as an example of the relationship between the xdsprobe utility
software and a the DSP target when the product is developed with TI's Sourceless-EPK and
supported by the standard 510-class DSP drivers provided with CCS. The authors of this report
have used xdsprobe with the following Sourceless-EPK based products:

— TI's C6711 Parallel Port DSK.
— TI's C5402 Parallel Port DSK.
— TI's C5510 PCI-bus EVM.
— Blackhawk DSP’s USB 1.0 and USB 2.0 Emulators.
— DSP Research’s “FleXDS” PCI Emulator.
— Innovative Integration’s “Code Hammer” PCI Emulator.
— Kane Computing’'s “Predator” PCMCIA Emulator.
| PC (—— - == 1 |
Sourceless EPK [

I tixds6x1x.dvr :
| [standard XDS510 driiver |
I |
I |

selected in cc_setu
xdsprobe.exe - Pl

xdsfastl.sys
[if ISA-bus access required |«—p| xdsfast3.dll
on WinNT, Win2K and WinXP]

v |
dsk6x11pp.dll |

[custom adapter selected
in board configuration file]

Parallel Port
Hardware

TBC

DSP

6711 DSK with TBC

Figure 2. Block Diagram — XDS510 Sourceless-EPK Configuration

Using xdsprobe with the XDS560 and XDS510 7
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Figure 3 shows the relationship between the xdsprobe utility software and a the DSP target
when the emulator is a TI XDS560 emulator supported by the standard 560-class DSP drivers
provided with CCS.

xdsprobe.exe tixds560c54x.dvr
tixds560c55x.dvr

I |
I |
* I tixds560c64x.dvr |
I |
| |

[standard XDS560 driver

xdsfast3.dll selected in cc_setup]

| xdsecom3.dl|

o xds560ecom.dll

|

|

|

|

|

xds560.sys
PC with |
|

|

|

|

|

XDS560

h 4

xdsfast3.lib
[library within XDS560]

XDS560

DSP

DSP Target
with 14 connector

Figure 3. Block Diagram — XDS560 Emulator Configuration
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Step 1 — Familiarization and Setup
Getting Help

The manual or users guide for xdsprobe is included in this report. It is generated by opening a
DOS Shell or Command Prompt in the <root>:\ti\cc\bin directory of the disk-drive on which CCS
is installed, and then running this xdsprobe command:

xdsprobe —-h -v > probe-hel p.txt

The manual or users guide for board configuration files is included in this report. It is also
generated by opening a DOS Shell or Command Prompt in the <root>:\ti\cc\bin directory of the
disk-drive on which CCS is installed, and then running this xdsbuild command:

xdsbuild —i -v > board-config.txt

Specifying Device Address (—p)

The ‘—p’ option is used by xdsprobe to specify the same physical or logical device address that
has to be provided to CCS Setup via its Board Properties dialog. If this option is not specified
then the default address 0x0 will be used, which is fine for TI's XDS510 and XDS560 emulators,
but may not be appropriate for products based on the Sourceless EPK.

The XDS510 uses 4 physical addresses of 0x240, 0x280, 0x320, 0x340 depending on the
position of a DIP switch on the XDS510. When xdsprobe operates an XDS510 the logical
addresses 0x0, 0x1, 0x2, 0x3 are also aliased to those physical addresses.

The XDS560 simply uses logical addresses of 0x0, 0x1, 0x2, 0x3, depending on the number of
XDS560's installed.

Emulators and DSP boards based on the Sourceless EPK use either physical or logical
addresses depending on the product. The appropriate values will be provided in the product
documentation or help files. When xdsprobe is used with TI's C6711DSK and C5402DSK the
physical addresses 0x378, 0x278 and Ox3BC are commonly used depending on the
configuration of the PC’s parallel-ports. When xdsprobe is used with Blackhawk DSP’s USB
emulator then the logical addresses 0x0, 0x1, 0x2, 0x3 ... are used depending on the number of
emulators installed. When xdsprobe is used with DSP Research’s FleXDS PCI emulator then
the logical addresses 0x1, 0x2, 0x3, 0x4 are used depending on the number of emulators
installed. That emulator also accepts the numerical values of XDS510 physical addresses
(0x240, 0x280, 0x320, 0x340) and aliases them to its logical addresses (0x1, 0x2, 0x3, 0x4).

Using xdsprobe with the XDS560 and XDS510 9
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Using Configuration Files (—f)

10

CCS and its ancestor applications have always used scan-path descriptions in board
configuration files, as a method of describing the type and ordering of DSP devices and ARM
micro-controllers to the application. The CCS Setup application is now used to generate the
board configuration file named ccBrd0O.dat in the <root>:\ti\cc\bin\BrdDat directory of the disk-
drive on which CCS is installed. Those scan-path descriptions are used by CCS itself and also
used by the advanced options of xdsprobe.

CCS 2.00 began using configuration variables in board configuration files, as an alternative to
the use of the operating system’s own environment variables. Those configuration variables are
used to select the adapter library used by CCS and xdsprobe when operating on Sourceless
EPK based products, and used by CCS and xdsprobe to select the operation of XDS560
emulators instead of XDS510 emulators.

The board configuration file used by xdsprobe is selected by its "-f’ option. If the "-f’ option of is
not used to select a configuration file then the name ‘board.cfg’ will be used. This file already
exists in <root>:\ti\cc\bin directory, but is intended for use by the companion xdsreset utility to
reset XDS510 emulators.

The xdsprobe utility may use the board configuration file generated by the CCS Setup
application and used by CCS, or it may use a board configuration file created by the user. We
will only cover enough of the concept of configuration files to use basic features of xdsprobe.

Configuration files may have either a ".cfg’ or ".dat’ filename extension, and are now always plain
text files. The “-f' option uses the ".cfg’ suffix as its default filename extension. The binary
versions of board configuration files used by the ancestor applications of CCS are obsolete.

The following example of xdsprobe uses the board configuration file created by CCS Setup to
reset an XDS510 or XDS560 as selected by CCS Setup, and using the default address value.

xdsprobe —f BrdDat\ccBrdO.dat -r

The following example of xdsprobe uses the board configuration file created by CCS Setup to
reset whichever Sourceless EPK based product is selected by CCS Setup, but requires an
appropriate address value to be provided.

xdsprobe—f BrdDat\ccBrdO.dat —-r —p [address]

Using xdsprobe with the XDS560 and XDS510
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Figure 4 shows an example configuration file for the C6711 DSK. Figure 5 and Figure 6 show
example XDS510 and XDS560 configuration files generated by CCS Setup. In all cases the
lines beginning with semicolons are extra comments that have been added.

;CFG 2.0
; The prior line is the label required in all configuration files.

; The followi ng |line names the Sourcel ess EPK adapter library.

[ POD_DRVR] ‘' dsk6x1lpp.dll’

; The following line is a configuration variable for the adapter — use EPP nopde.
[ POD_MODE] 1

; The following line specifies the parallel-port address used by the adapter.

[ POD_PORT] 0x378

; The following lines are configuration variabl es disabled by being comented out.
;[ POD_LOG MAIN] ' pod_nain. | og'

; [ POD_LOG _FUNCTI ON] ' pod_func. | og'

; [ POD_LOG_ADAPTER] ' pod_adapt. | og'

The following is the CPU nane.
"cpu_a" TI 32006711

Figure 4. Configuration File for C6711 DSK with Added Comments

;CFG 2.0
; The prior line is the label required in all configuration files.

; The followi ng lines are CPU nanes.
"cpu_0" T1 320C671x
"cpu_1" T1 320C620x

Figure 5. XDS510 Configuration File for C6711+C6201 with Added Comments

CFG 2.0
; The prior line is the label required in all configuration files.

; The following lines are CPU nanes
"cpu_0" T1 320C671x
"cpu_1" T1 320C620x

; The following line selects an XDS560 instead of an XDS510.
[ UNI FY_ECOVMODE] YES

; The following two lines control the PLL generating the XDS560’s TCLK.
[ UNI FY_TCLK_PROGRAM " AUTOVATI C

Figure 6. [UNIFY_TCLK_FREQUENCY] 'EXCHANGE'XDS560 Configuration File for C6711+C6201
with Added Comments

Using xdsprobe with the XDS560 and XDS510 11
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Using Configuration Files to Allow Use of Slow TCLK’s

12

When CCS or xdsprobe are used with an XDS560 that is connected to a target system
generating its own external TCLK, the XDS560 and its software will automatically detect the
presence of an external TCLK, measure the TCLK frequency, and then make any necessary
adjustments to their operating mode. The frequency of the external TCLK can be anywhere
between 1000Hz and at least 35MHz. The user does not have to make any adjustments.

When CCS or xdsprobe are used with an XDS510 that is connected to a target system
generating its own external TCLK, then if the frequency is less than half that of the built-in
10.368MHz oscillator, the user must place configuration variables in the board configuration file
to ensure the XDS510 and its software make the correct adjustments to their operating mode.
The adjustments enable the XDS510 and its software to operate in “slow clock mode” which
supports frequencies down to 1000Hz. To enable the XDS510’s slow clock operation at 80KHz
the following variables must be added to the board configuration file:

Enabl e the XDS510 sl ow cl ock operating node.
[unify_slowncl k] yes

Sel ect the XDS510 sl ow cl ock frequency val ue.
[unify_slowfrq] 80000

When CCS or xdsprobe are used with third party emulators (based on the Sourceless-EPK) that
use slow internal or external TCLK frequencies, then configuration variables for operation with
slow clock frequencies may be required, depending on the design of the product.

When CCS or xdsprobe are used with DSK'’s, EVM’s and other products with embedded TBC'’s,
that are based on the Sourceless-EPK then the TCLK has a fixed source and frequency. The
configuration variables for operation with slow clock frequencies are not required.

Using xdsprobe with the XDS560 and XDS510
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Using Configuration Files to Select Programmable TCLK’s

When CCS or xdsprobe are used with an XDS510 or Sourceless EPK product, it is not currently
possible to program or measure the TCLK frequency. Some Sourceless EPK based products do
allow manual TCLK frequency selection using jumpers or switches.

When CCS or xdsprobe are used with an XDS560 that is connected to a target system using the
emulator's internal clock, the XDS560 automatically detects the absence of an external TCLK,
selects a TCLK frequency based on configuration variables in the board configuration file, makes
any necessary adjustments to its operating mode, and then performs tests to validate the scan-
path reliability at that frequency. The frequency of that internal TCLK is based on configuration
variables placed in the board configuration file either by CCS Setup when using CCS, or directly
by the user when using xdsprobe. The frequency can be anywhere from 500KHz up to 50MHz
(though CCS Setup restricts the upper limit to the 35MHz acceptable to HS-RTDX opertions).
There are three frequency selection methods corresponding to the options available for CCS in
CCS Setup:

Inserting the following configure variable in the board configuration file
will instruct the XDS560 to use the “legacy” frequency” (10.368MHz):

[unify_tclk_program 'Iegacy'

Inserting the following two variables in the file will instruct the instruct the
XDS560 to perform an “automatic” frequency selection, with an upper
limit of the maximum HS-RTDX frequency (currently 35.0MHz):

[unify_tcl k_prograni "aut omati c'
[unify_tclk_frequency] 'exchange'

Inserting the following two variables in the file will instruct the XDS560
to apply a “user defined” frequency (such as 15.5MHz):

[unify_tcl k_prograni " speci fic'
[unify_tclk_frequency] '15.5'

These three frequency selection methods have many other variations that are detailed
in the board configuration users guide in the section detailing these specific variables.

Using xdsprobe with the XDS560 and XDS510 13
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Avoiding Use of Configuration Files (-F)

14

The use of board configuration files with xdsprobe can be avoided by using the new “-F’ option
to explicitly request that xdsprobe should communicate with an XDS510 emulator, an XDS560
emulator, or an explicitly selected Sourceless EPK based product. The "-f' option can also be
used with the new "-F’ option (to provide scan-path descriptions and configuration variables), but
its use is not required. Also, if the "-F’ option is used without the "-f' option, then the default
"board.cfg’ filename will not be selected.

The following shows xdsprobe resetting an XDS510 emulator using the default address value.

xdsprobe —F -r

The following is an example of xdsprobe resetting an XDS560 emulator using the default
address value. The XDS560 is selected because its driver is explicitly named using the new
option.

xdsprobe —F xds560. sys —r

The following examples of xdsprobe reset some of TI's own Sourceless EPK based products at
the selected addresses. The product is selected because its adapter library is explicitly named
using the new option.

xdsprobe —F dsk6x1lpp.dll —-r —p 0x378 < TI's Parallel-Port C6711 DSP Starter Kit
xdsprobe —F dsk5402pp.dll -r —p 0x378 <&« Tl's Parallel-Port C5402 DSP Starter Kit

xdsprobe —F pci 5510.dll —-r —p 0x0 < TI's PCl bus C5510 DSP Target Board

The following examples of xdsprobe reset a third-party Sourceless EPK based product at the
selected address. The product is selected because its adapter library is explicitly named using
the new option.

xdsprobe —F podflexds.dll —-r —p 0x100 <& DSP Research’s Fl eXDS PCl enul at or
xdsprobe —F ndpjtag3.dll —-r —p 0xO < Bl ackhawk DSP's USB 2.0 JTAG enul at or

xdsprobe —F iipcipod.dll —-r —p OxO < Innovative Integration’s Code Hanmer PCl emul ator
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JTAG TCLK and the XDS560 versus the XDS510

The XDS510 emulator and all the currently available Sourceless EPK products have fixed or
manually selected TCLK frequencies. For example, the XDS510 uses 10.386MHz, the C6711
DSK uses 25 Mhz and the C5402 DSK uses 20 MHz. The xdsprobe utility is unable to modify or
measure the TCLK frequency used by the XDS510 emulator, or the currently available
Sourceless EPK products.

The XDS560 emulator has both a software programmed PLL for providing an internal TCLK
source, and also a software programmed multiple-mode counter for measuring external TCLK
sources. The PLL can generate any frequency between 500 Khz and 50 MHz to an accuracy of
1/128 and can generate whole and half megahertz frequencies exactly. The multiple-mode
counter can measure any frequency between 1000 Hz and 50 MHz to an accuracy of 1/128.
The xdsprobe utility is able to fully utilise both the internal TCLK programming and external
TCLK measurement features of the XDS560 emulator. It has two new options that allow the
user to investigate the programming and measurement of internal and external TCLK sources.

The xdsprobe "—k’ option is used to extract the record maintained by the XDS560—about how it
has programmed and measured TCLK based on instructions from CCS Setup or xdsprobe via
board configuration files. The following command prints the history resulting from the board
configuration file received from CC Setup.

Xdsprobe —f BrdDat\ccBrd0O.dat -r —p [address] -k

The xdsprobe “-d’ option is used to investigate the reliability of the scan-path over a range of
TCLK frequencies. The option takes a pair of comma separated sub-arguments representing
frequencies between 500 KHz and 50 MHz. It performs reliability tests on the scan-path at exact
TCLK frequencies, and repeatedly performs those tests using frequency increments of 1/64, so
as to test TCLK over multiple power-of-two frequency ranges between the two limits. The
results of these tests are output as maps of scan-test success and failure. Their analysis can
provide detailed information about the reliability of the scan-paths. The following custom board
configuration file and command print a map of scan-tests between 0.5 MHz and 48.0 MHz.

;cfg-2.0
;This customfile is naned “ez-startup.cfg’.
i1t hel ps easy xdsprobe start-up on systens with | ow quality scan-paths.

; This selects the XDS560.
[uni fy_econmode] yes

; These request the XDS560 to use a 500KHz TCLK at start-up.
[unify_tclk_program "specific'
[unify_tcl k_frequency] '0.5

; This request the XDS560 to not test the scan-path at start-up.
[unify_tcl k_scantest] 'nothing'

xdsprobe —f ez-startup.cfg -r —p [address] -dil, 32

Using xdsprobe with the XDS560 and XDS510 15
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Error Reporting by the XDS560 versus the XDS510

The XDS510 emulator and all the currently available Sourceless EPK products have limited
capabilities (by comparison with the XDS560) for diagnosing and reporting startup problems to
xdsprobe. For example when CCS or xdsprobe operate an XDS510, they are unable to
distinguish cable-break, power-loss and dead-clock errors, reporting them all as the power loss
error titled "SC_ERR_CTL_NO_TRG_POWER’

The XDS560 emulator has extensive capabilities for diagnosing and reporting startup problems
to xdsprobe. For example when CCS or xdsprobe operate an XDS510, they are able to
distinguish emulator cable-breaks at both ends of the emulator cable, target power-loss and
JTAG dead-clock errors, reporting them all as uniquely titled errors:

The target systemhas lost its power:
SC_ERR _CTL_NO TRG_PONER

The target systemhas lost its clock:
SC_ERR_CTL_NO TRG _CLOCK

The target cable is disconnected at the host:
SC_ERR CTL_CBL_BREAK_NEAR

The target cable is disconnected at the target:
SC ERR CTL_CBL_BREAK FAR

---[An error has occurred and this utility has aborted]---------
This error is generated by TlI's USCIF driver.

The error's value is: "-183'.
The error's title is: “SC ERR CTL_CBL_BREAK FAR .

The error's explanation is:
The controller has detected a far-away cabl e break.
The user must connect the cable/pod to the target.

Figure 7. The XD560 Error Report When the 14-pin Header is Disconnected From the Target

16
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In addition the XDS560 emulator also performs tests on the reliability of the scan-path as part of
its extensive TCLK programming and measurement capabilities. When these tests fail it will
provide uniquely titled errors to indicate that the JTAG controller cannot reliably communicate
with the target DSP's and micro-controllers at that TCLK frequency:

The external frequency failed the scan-path test
SC_ERR_TST_EXTERNAL

The user selected internal |egacy frequency failed the scan-path test
SC_ERR_TST_LEGACY

The user selected internal specific frequency failed the scan-path test
SC ERR _TST_SPECI FI C

The user selected internal auto-range frequency failed the scan-path test
SC_ERR_TST_AUTOMATI C

---[An error has occurred and this utility has aborted]---------
This error is generated by TlI's USCIF driver.

The error's value is: "-291'.
The error's title is: ~SC ERR TST_AUTOVATI C .

The error's explanation is:

The utility or debugger has requested the PLL generating the JTAG
clock to automatically select a frequency by using an auto-rangi ng
algorithm The built-in scan-path test has repeatedly failed.

This indicates that the auto-ranging al gorithm cannot find

a frequency that will allow the JTAG controller to reliably
conmuni cate with the target DSP's and nicro-controllers.

Try using the | egacy frequency or a known good specific frequency.

Figure 8. The XD560 Error Report When the Automatic Frequency Selection Fails.
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Step 2 — Applying an Emulation Reset (—r)

You can generate an emulation reset using the "—r’ option of xdsprobe. The effect of this option
is exactly the same as obtained by the companion xdsreset utility. If no options of xdsprobe
other than "—p’, "—f’, "—F" are used then the "—r’ option is not essential because xdsprobe then
behaves as a synonym for xdsreset. The examples in the prior description of the "—f and —F’
options show how the "—r’ option can be used to reset specific emulators or target boards.

What does an emulation reset do?

An emulation reset accesses several TBC registers and if no problems are detected the TBC is
thoroughly initialised and a JTAG TRST pulse is output to the target DSP or ARM micro-
controller. If the DSP is configured correctly, and EMUO and EMU1 are pulled high, the target
DSP or ARM micro-controller is placed in emulation mode. This will allow the emulation logic to
be controlled from the JTAG interface. The "—r’ option does not validate the integrity or reliability
of the JTAG scan-path.

Step 3 — Verifying the TBC Functionality (-y used with —c and —o0)

You can test a TBC with the "—y' option of xdsprobe. This option may be used without the
related "—c’ and "—0’ options to test the TBC just once.

The tests may be repeated continuously (or until a key is pressed) by using the -y —c’
combination. The tests may be repeated a specific number of times (or until a key is pressed)
by using the "=y —c number’ combination.

xdsprobe —F xds560.sys —p 0 -y & Test a TBC in an XDS560 enul ator just once.
xdsprobe —F xds560.sys —p 0 -y —c & Test a TBC in an XDS560 enul ator conti nuously.

xdsprobe —F xds560.sys —p 0 -y —c 64 & Test a TBC in an XDS560 emnul ator 64 tines.

Test outputs may be reformatted for saving in a file by also using the "—o filename’ option. The
following example tests a TBC within an XDS560 continuously (or until a key press or major
error occurs) and saves the reformatted results in a file. It was used during emulator
development to test for rapid and correct detection of fatal cable-break, power-loss and dead-
clock situations.

xdsprobe —F xds560.sys —p O -y —c —o0 results.txt

What does the ‘-y’ option do?

18

This option runs a series of tests on the TBC. The tests are independent of the communication
channel between CCS and the TBC and independent of the JTAG scan-path between the TBC
and any target DSP or ARM micro-controller. This in turn will verify that the TBC in the emulator
or DSP board (depending on your configuration) is functioning correctly. There is no output from
the TBC to the target DSP or ARM micro-controller. The -y’ option does not validate the
integrity or reliability of the JTAG scan-path.
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Step 4 — Verifying Scan Path Integrity (—i used with —0)

The "—i’ option is used to test the integrity of the JTAG scan-path that is daisy-chained between
the TBC, target DSP’s and ARM micro-controllers, and any other devices that are included in the
JTAG scan path.

This integrity test outputs a large amount of text, and the output will still likely scroll off the visible
region of the command window. The results need to be carefully scrutinised, and can be
redirected to a file by also using the "—o filename’ option. For example:

xdsprobe —F xds560.sys —p O —i —o0 results.txt €« Test integrity of XDS560's scan-path

xdsprobe -F —p 0 —i -0 results.txt & Test integrity of XDS510's scan-path

What does the ‘—i’ option do?

The initial operation that is performed on the scan-path is to apply standard JTAG Instructions
and apply appropriate data patterns of ‘all-ones’ and ‘all-zeroes’ so as to measure the total
length of all JTAG instruction registers (IR) and total length of all JTAG bypass registers (DR).
The results of these tests are used by xdsprobe to decide if the scan-path has a stuck-fault
(implying the scan-path is shorted to either the power or ground voltages). The results are also
compared by xdsprobe with its built in knowledge of valid IR and DR lengths for TI's devices. It
can decide if the results represent a valid single device scan-path, valid heterogeneous scan-
path (multiple and different devices), valid homogeneous multiprocessor device scan-path
(multiple but similar devices), or it can decide the results are invalid. The integrity test run on a
target consisting of a C6201 DSP with an 8-bit IR and a C6711 DSP with a 46-bit IR should give
the following result.

The test for the JTAG IR instruction scan-path | ength succeeded.
The JTAG IR instruction scan-path length is 54 bits.

The test for the JTAG DR bypass scan-path | ength succeeded.
The JTAG DR bypass scan-path length is 2 bits.

The scan-path appears to consist of 2 devices.

After the scan path length has been determined, a series of fixed 32-bit data patterns are applied
to the scan-path so as to verify data can be transmitted and received without error. If any of
these tests pass then the scan-path is probably complete. If only some of these tests fail there
is a timing related problem in the scan-path. Successful completion of all tests ensures a scan-
path that provides consistent communication with the target DSP’s and ARM micro-controllers.
The remaining concern is reliability, which is discussed in the next section.

Using xdsprobe with the XDS560 and XDS510 19
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Step 5 — Verifying Scan Path Reliability (—g used with —c and —0)

The "—g pattern’ option is used to test the reliability of the JTAG scan-path that is daisy-chained
between the TBC, target DSP’s and ARM micro-controllers, and any other devices that are
included in the JTAG scan path. This "-g pattern’ option differs from the "—i’ option in that "—g’
applies a single data pattern to the scan path that may be specified by the user. The data
pattern may be repeated continuously (or until a key is pressed) by using the "—g pattern —’
combination. The data pattern may be repeated a specific number of times (or until a key is
pressed) by using the "—g pattern —c humber’ combination.

This reliability test outputs less text than the integrity test, but still the output likely scrolls off the
visible region of the command window. The results still need to be carefully scrutinised and can
be redirected to a file by using the "—o filename’ option.

The reliability of the scan-path may be verified by applying a single 32-bit data pattern many
times or continuously. This allows the user to observe the success or failure over a period of
time, and also to probe the scan-path electrically during the test. For example:

xdsprobe —F xds560.sys —p 0 —g —c 65536 <& Do 64K XDS560 scan-path reliability tests.

xdsprobe —F xds560.sys —p 0 —g —c < Do continuous XDS560 scan-path tests.
xdsprobe —-F —p 0 —g —c 65536 < Do 64K XDS510 scan-path reliability tests.
xdsprobe -F —p 0 —g —c < Do continuous XDS510 scan-path tests.

What does the ‘-9’ option do?

20

The initial operation performed on the scan-path during the reliability test is identical to that for
the integrity test. It measures the total length of all JTAG instruction registers (IR) and total
length of all JTAG bypass registers (DR). The results are used by to decide the general state of
the scan-path and compared with built in knowledge of valid IR and DR lengths for TI's devices.

After the scan path length has been determined, a single 32-bit data pattern is applied to the
scan-path so as to verify data can be transmitted and received without error. The first eight
errors that are detected are reported in detail, but do not terminate the scan-path test. A
continuously updated summary of the total number test performed and the number of failed tests
will be displayed. The default value of the 32-bit data pattern is 0Ox5533CCAA. An alternative
value can be entered with the "—g pattern’ option. For example:

xdsprobe —F xds560.sys —p 0 —g Oxaaaaaaaa —c 1024 <& Do 1024 XDS560 scan-path
reliability tests with
alternati ng ones and zeros.

xdsprobe —F —p 0 —g Oxaaaaaaaa —c 1024 <& Do 1024 XDS510 scan-path reliability
tests with alternating ones and zeros.

Since the reliability test continues even when errors are reported, then the "—g pattern —c’
combination can be used to continuously inject a fixed pattern in the scan-path that can then be
electrically probed to determine with an oscilloscope the location of failures.

Using xdsprobe with the XDS560 and XDS510




*ﬂ’ TeExXAS
INSTRUMENTS SPRA758A

Step 6 — Verifying TCLK Frequency and Source (—k used with —r and —f)

The xdsprobe -k’ option is used to print the record maintained by the XDS560 about how it has
programmed and measured TCLK based on instructions from CCS Setup or xdsprobe via board
configuration files. The following command prints the history resulting from the board
configuration file received from CC Setup.

Xdsprobe —f BrdDat\ccBrd0O.dat -r —p [address] -k

What does the ‘—k’ option do?

When the "—k’ option of xdsprobe is applied to XDS510 emulators and Sourceless-EPK
based products then it outputs the following standard text to report the
lack of TCLK programming and measurement capability:

---[The log-file for the PLL that nay generate the JTAG TCLK]---
There is no hardware for programming the JTAG TCLK frequency.

---[Measure the source and frequency of the JTAG TCLK]----------

There is no hardware for neasuring the JTAG TCLK frequency.

Figure 9. The XD510 Boilerplate Text Output by the —k Option

When the "—k’ option of xdsprobe is applied to XDS560 emulators then it
outputs the following standard text as an explanation of the results that follow:

The hexa-deci mal " YZ' values are commands given to the PLL
while testing for external JTAG TCLK s and whil e searching
for the optimal frequency of internal JTAG TCLK' s.

The “MHz' indicates the frequency programed into the PLL.
The “Words' indicates the block length in the scan-test.
The "Result' indicates the results of the scan-test.

The “Description' indicates the purpose of the scan-test.

The "Results' of the "-d'" and “-k' options have the sane neaning:
The “successful' shows a test succeeded.

The "not tested' shows a test was not done.

The “bad value' shows a test failed with a bad val ue.

The “bad conmand' shows a test failed with a bad command.

The “bad frgncy' shows a test failed with a bad frequency.

Figure 10. The XD560 Boilerplate Text Output by the —k Option
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When the "—k’ option of xdsprobe is applied to XDS560 emulators connected to a C5421 target
system, and the board configuration file has been prepared by CCS Setup to automatically
select the TCLK frequency, then xdsprobe produces the following output showing the
frequencies tested:

---[The log-file for the PLL that nmay generate the JTAG TCLK]---

The | RFDR scan-path tests used bl ocks of up-to 512 32-bit words
A total of 36 frequencies have been tested.

Test Y z Mz Wrds Results Description
1 -01 00 0.50 none not tested apply |ow frequency
2 -01 00 0.50 none not tested detect internal clock
3 -01 09 0.57 none not tested detect internal clock
4 -01 00 0.50 128 successful auto step initial
5 -01 0C 0.59 128 successful auto step delta
6 -01 1A 0.70 128 successful auto step delta
7 -01 2A 0.83 128 successful auto step delta
8 -01 3D 0.98 128 successful auto step delta
9 00 OA 1.16 128 successful auto step delta
10 00 17 1.36 128 successful auto step delta
11 00 27 1.61 128 successful auto step delta
12 00 3A 1.91 128 successful auto step delta
13 01 o8 2.25 128 successful auto step delta
14 01 15 2.66 128 successful auto step delta
15 01 24 3.13 128 successful auto step delta
16 01 36 3.69 128 successful auto step delta
17 02 06 4.38 128 successful auto step delta
18 02 13 5.19 128 successful auto step delta
19 02 22 6. 13 128 successful auto step delta
20 02 34 7.25 128 successful auto step delta
21 03 04 8. 50 128 successful auto step delta

22 03 10 10.00 128 successful auto step delta
23 03 1F 11.88 128 successful auto step delta
24 03 30 14.00 128 successful auto step delta
25 04 02 16.50 128 successful auto step delta
26 04 OE 19.50 128 successful auto step delta
27 04 1C 23.00 128 successful auto step delta
28 04 2D 27.25 128 bad val ue auto step delta
29 04 0D 19.25 512 successful auto power initia
30 04 1D 23.25 512 successful auto power delta
31 04 25 25.25 512 successful auto power delta
32 04 29 26.25 512 successful auto power delta
33 04 2B 26.75 512 successful auto power delta
34 04 2C 27.00 512 successful auto power delta
35 04 2C 27.00 512 successful auto power delta
36 04 21 24.25 512 successful auto margin initial

---[Measure the source and frequency of the JTAG TCLK]----------

The JTAG TCLK is generated fromthe internal PLL.
The frequency of the JTAG TCLK is measured as 24. 2MHz.

Figure 11. The XD560 —k Output from C5421 Test Board with Automatic Selection of TCLK
Frequency
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The following examples show xdsprobe’s output when a specific frequency of 30MHz is
requested with a C6711 DSK and when the legacy frequency is requested on a C5402 DSK, and
also the output when using a VC33 target system with an external TCLK source.

---[The log-file for the PLL that nay generate the JTAG TCLK]---

Test Y 4 MLz Wrds Results Descri ption

1 -01 00 0.50 none not tested apply |ow frequency

2 -01 00 0.50 none not tested detect internal clock
3 -01 09 0.57 none not tested detect internal clock
4 04 38 30.00 512 successful apply explicit clock

---[Measure the source and frequency of the JTAG TCLK]----------

The JTAG TCLK is generated fromthe internal PLL.
The frequency of the JTAG TCLK is neasured as 30. OMHz.

Figure 12. The XD560 —k Output from C6711 DSK with 30MHz Specific TCLK Frequency

---[The log-file for the PLL that nay generate the JTAG TCLK]---

The | R'DR scan-path tests used bl ocks of up-to 512 32-bit words
A total of 4 frequencies have been tested.

Test Y z MLz Wrds Results Description

1 -01 00 0. 50 none not tested apply |ow frequency

2 -01 00 0.50 none not tested detect internal clock
3 -01 09 0.57 none not tested detect internal clock
4 03 13 10.38 512 successful apply explicit clock

---[Measure the source and frequency of the JTAG TCLK]----------

The JTAG TCLK is generated fromthe internal PLL.
The frequency of the JTAG TCLK i s neasured as 10. 4MHz.

Figure 13. The XD560 —k Output from C5402 DSK with 10.368 Legacy TCLK Frequency

---[The log-file for the PLL that nay generate the JTAG TCLK]---

The | R/'DR scan-path tests used bl ocks of up-to 512 32-bit words
A total of 3 frequencies have been tested.

Test Y z Mz Words Results Description

1 -01 00 0.50 none not tested apply |ow frequency
2 -01 00 0.50 none not tested detect external clock
3 -01 00 0.50 512 successful test external clock

---[Measure the source and frequency of the JTAG TCLK]----------

The JTAG TCLK is generated from an external source.
The frequency of the JTAG TCLK i s neasured as 8. 19MHz.

Figure 14. The XD560 —k Output from VC33 Board with 8.2MHz External TCLK Frequency
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Step 7 — Verifying TCLK Quality (—d used with —f)

The XDS510 emulator and all currently available Sourceless EPK products have internal TCLK
sources with relatively low frequencies and relatively slow rise and fall times. This means that
the quality of the JTAG signal routing to the target DSP or ARM micro-controller has limited
impact on CCS’s ability to reliably communicate with the system.

The XDS560 emulator has an internal TCLK source with relatively high frequencies (up-to
50MHz) and relatively fast rise and fall times. This means that the quality of the JTAG signal
routing to the target DSP or ARM micro-controller has significant impact on the ability of CCS to
reliably communicate with the system.

The following command prints the scan-path quality map from 4.0MHz to 48MHz resulting from
the board configuration file received from CC Setup.

Xdsprobe —f BrdDat\ccBrd0.dat -r —p [address] —d4, 48

What does the ‘—d’ option do?

24

When the "—d’ option of xdsprobe is applied to XDS510 emulators and Sourceless-EPK based
products then it outputs the following standard text to report the lack of TCLK programming and
measurement capability:

---[Performthe scan-path double test (frequency and data)]-----

There is no hardware for programm ng the JTAG TCLK frequency.

Figure 15. The XD510 Boilerplate Text Output by the —d Option

When the "—d’ option of xdsprobe is applied to XDS560 emulators then it
outputs the following standard text as an explanation of the results that follow:

The hardware does support the scan-path double test.
The JTAG TCLK is generated fromthe internal PLL.

This scan-path test uses blocks of 512 32-bit words.

The "Results' of the "-d" and “-k' options have the sane neaning:
The character O shows test succeeded.

The character “-' shows test was not done.

The character X shows test failed with a bad val ue.

The character “# shows test failed with a bad command.

The character "% shows test failed with a bad frequency.

DYoL D®

The characters "[]' and "{}' show the inmpact of configure
variables in the board configuration file on the maxi mumtest
frequency and the frequency actually chosen for nornal operation.
If equal they are marked with "[]' else they are marked with “{}'.

Figure 16. The XD560 Boilerplate Text Output by the —k Option
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When the "—d4,48’ option of xdsprobe is applied to XDS560 emulators connected to a scan-path
with DSP’s on two separate boards, and the board configuration file was prepared by CCS
Setup to automatically select the TCLK frequency, then xdsprobe produces a map showing a
simple transition from successful to failed frequencies, suggesting a clean TCLK signal:
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The scan-path double test (frequency and data) has fini shed.

Figure 17. The XD560 —d Output from C6711+C5402 DSK with Automatic Selection of TCLK

Frequency
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When the "—d4,48’ option of xdsprobe is applied to XDS560 emulators connected to a scan-path
with DSPs on two separate boards, and the board configuration file was prepared by CCS Setup
to automatically select the TCLK frequency, then xdsprobe produces a map showing bands of
successful and failed scan-tests, suggesting severe ringing on the TCLK signal:

---[Performthe scan-path double test (frequency and data)]-----

Base (MHz) Step (KHz) Results

4.0 62.5 O O 0O O OO0 O0Oo
4.5 62.5 O 0O 0O O OO0 Oo0oOo
5.0 62.5 O O 0O O OO0 O0Oo
5.5 62.5 O 0O OO0 OO0 O0oOo
6.0 62.5 O O OO OO0 O0oOo
6.5 62.5 O O 0O 0O OO0 Oo0 o
7.0 62.5 O O OO OO0 O0Oo
7.5 62.5 O O OO0 OO0 O0oOo
Base (MHz) Step (KHz) Results

8.0 125.0 O O 0O O OO0 0o
9.0 125.0 O O 0O O OO0 o0 o
10.0 125.0 O O OO OO0 O0Oo
11.0 125.0 O O 0O O OO0 Oo0 o
12.0 125.0 O O 0O O OO0 O0Oo
13.0 125.0 O O OO0 OO0 O0oOo
14.0 125.0 O O OO OO0 O0Oo
15.0 125.0 O O 0O O OO0 o0 o
Base (MHz) Step (KHz) Results

16.0 250.0 O O 0O O OO0 oo
18.0 250.0 O O OO OO0 O0Oo
20.0 250.0 O O 0O O OO0 o0 o
22.0 250.0 O O O OO o{g o
24.0 250.0 O O 0O O O 0 o0 o
26.0 250.0 O X X X X{X X X
28.0 250.0 X X X X O 0 O O
30.0 250.0 O O OO OO0 O0Oo
Base (MHz) Step (KHz) Results

32.0 500.0 O O OO0 OO0 O0Oo
36.0 500. 0 O 0O 0O O o0 0 o0 o
40.0 500.0 O 0O X X X X X X
44.0 500.0 X X X X X X X X

The scan-path double test (frequency and data) has finished.

Figure 18. The XD560 —d Output from C5510+C5402 DSK with Automatic Selection of TCLK
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Troubleshooting

Failures may be divided into two major groups, TBC access failures and JTAG scan-path
failures. TBC access failures must be resolved before attempting JTAG scan-path tests.

Error Reporting

If xdsprobe fails and reports an error then the user should carefully read its explanation. The
XDS560 emulator has error reporting that is more accurate than the XDS510 emulator or the
Sourceless EPK based products. In particular the XDS560 can provide accurate cable-break,
power-loss and dead clock errors, plus it performs scan-path tests at startup that have their own
specific errors.

TBC Access Failures

The most likely causes of TBC access failures, in order of probability are: configuration or device
address error (possibly just user error); custom adapter library error (possibly a software bug in a
Sourceless EPK product); hardware failure (probably ESD damage or electrical overload)

Scan-Paths that are Broken

Use the "—g pattern —c’ to continuously inject a fixed pattern in the scan-path that can
then be electrically probed with an oscilloscope to determine the location of stuck-faults.

Scan-Paths with Burst Errors

If examination of the errors reported by the "—g —c’ continuous reliability test reveals their length
equals the scan-path length, then double clocking of the TBC or target devices by EMI
generated spikes in the JTAG Test Clock signal (TCLK) may be suspected. This occurs more
often in low-humidity environments and in applications with externally sourced TCLKs or low
TCLK frequencies. The XDS510 and XDS560 emulators remain high speed products when low
TCLK frequencies are used, and that signal should be shielded and carefully routed.

Using xdsprobe with the XDS560 and XDS510 27
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Scan-Paths with Wrong IR Length but Correct DR Length

The correct DR length indicates that the JTAG scan-path is most likely configured correctly, but
the DSP is not in emulation mode. When this occurs the most common symptom is the IR
length is shorter than expected, actually 4 or 8 instead of an expected 8 or 46. The common
causes of this problem are: EMUO and EMUL signals are not pulled high or processor test
(reserved) pins incorrectly configured.

Scan-Paths with Wrong IR Length and Wrong DR Length

28

If both the IR and DR lengths are incorrect by the same amount then a link-delay error may be
suspected. For example a system with a C6711 DSP and a C6201 DSP reporting lengths of 53
and 3 instead of 52 and 2. This symptom usually occurs in Sourceless EPK based products. It
indicates the wrong ‘Link Delay’ parameter was used by the adapter library. The link-delay
represents shift register bits (flip-flops) in the scan-path that are clocked in every JTAG state
instead of just in the JTAG shift states. The XDS510 has 4 of these bits in its board and pod—
its link-delay is 4. The XDS560 has 5 of these bits in its board and pod—its link-delay is 5. All
products with a TBC connected directly to a DSP have a link-delay of O (for example the C6711
DSK and C5402 DSK).

Using xdsprobe with the XDS560 and XDS510
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The User’s Guide for XDSPROBE

This listing is output by the command “xdsprobe —v —-h’

Synopsys
xdsprobe [-vh]

[-e nane] [-o [file name]] [-c [nunber]]
[-n nane] [-f file] [-F progrant adapter]
[-r] [-R [data file]]
[-m[letters]] [-] title]
[-d [limt],[limt]] [-d [center]] [-K]
[-b] [-i] [-g [data]] [-y] [-V]
[-a] [-s] [-z]

General

This XDSPROBE utility is much nore sophisticated
than the archaic XDS DIAG utility that it repl aces.

It is Copyright (c) 1990-2002 by Texas |nstrunents | ncorporated.
It is version “3.3.12" that was conpiled on ~Apr 8 2002
It is conpatible with Rel ease-3 of the Unified-SClF stack.

This is one of a set of four command-line utilities
that are distributed with the Unified-SCF stack

xdsreset - this is used to reset scan-controllers and scan-paths.
xdsprobe - this is used to probe (test) scan-controllers and scan-pat hs.
xdserror - this is used to obtain explainations of error nunbers.
xdsbuild - this is used to build and explain scan-path descriptions.

Al these utilities have -vh' verbose help options that print full manuals.
The xdsbuild utility also has a “-vi' verbose information option that prints
docunent ati on about board configuration files and configuration vari abl es.

This utility operates on controllers indirectly via the Unified-SCF
stack (the md-1evel software interface for controller operation
and path nmanagenent) instead of directly on hardware registers

This XDSPROBE utility is conpatible with any operating system or

product supported by the Unified-SCF stack, either using internal code,
or via an enmul ator program or via an enul ator adapter built with the
SourcelLess-EPK. The |ist of operating systens includes Wn95/98/ ME and
W nNT/ 2K/ XP. The list of products includes |SA-bus XDS510's, PCl-bus
XDS560' s, parallel-port DSK s, PCl-bus EVM s, PCl-bus Target Board's,
Qui ckTurn boxes, and third-party USB, PCl, VME, PCMCA,

Et hernet and TCP/I P products!

Using xdsprobe with the XDS560 and XDS510
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Description

30

This XDSPROBE utility is used to devel op 510 and 560 cl ass
products and also to test the scan-controllers and scan-paths
that connect themto target systems. |t provides:

This utility has extended scan-controller tests [-y] and enbedded nenory
tests [-Y] that may be run a fixed nunber of times or continuously.

This utility has basic scan-path tests [-b -i] with fixed data patterns.

It also has an extended scan-path test [-g] with user selected data patterns
that may be run a fixed nunber of times or continuously. These tests

will also neasure scan-path |lengths, and then interpret the val ues

to detect stuck-faults and Iink-delay errors, and conpare the val ues

agai nst known val id conbi nati ons of JTAG IR pat h-1engths and JTAG DR

pat h-1 engt hs for honogeneous systens (with rmultiple simlar devices)

and het erogeneous systens with dis-simlar devices.

This utility has a basic tool [-j] for applying a specific JTAG state,
or a sequence of JTAG states to a scan-path and target system

This utility has a basic tool [-n] for manually applying ~SM5 acquire()
and “SMG rel ease() commmands to the Unified-SClF stack and thus
potentially suspending and resuning tools such as Code Conposer

Studio when it is using some classes of enul ator products.

This utility has an advanced tool [-d] for perforning conbined PLL
programm ng and scan-path tests over the full frequency range of any
PLL based TCLK source in 560 class and advanced 510 cl ass products.
This tool can be used to detect signal quality problens in the
target systemor the enulator's cable and pod; and errors in

the enul ators PLL based TCLK source. |Its use is especially

val uable in multiprocessor target systenms where the JTAG

scan-path is routed between nmultiple processors.

This utility has an advanced tool [-k] for extracting the hidden
log-files of PLL progranmi ng and scan-path test results that are
stored in 560 class and advanced 510 class products to record
the actions perforned by the emul ator when selecting a TCLK
frequency based on configure variable values placed in the

board configuration file by Code Conposer Studio or the user

This utility also provides the conplete functionality of the
XDSRESET utility. |If the only options used are those avail abl e
inthat utility, then XDSPROBE behaves as a synonymfor it.

It extends that utility by allowing for FPGA's related to the
scan-controller to be initialised using external data froma
file as an alternative to the use of built-in data by XDSRESET.

Using xdsprobe with the XDS560 and XDS510



*ﬂ" TEXAS

INSTRUMENTS SPRA758A

On systenms that support advanced error detection (such as all 560 class
products and advanced 510 class products) it will also provide distinct
error nessages for each of several common interconnect problens between
the scan-controller and target system |ost target power;

dead JTAG cl ocks; cabl e breaks near the target;

and cabl e breaks near the scan-controller

The nmajor options listed below are the significant functions inplenented
by this utility. The mnor options listed bel ow provide extra information
required by (or used to nodify) those functions. The user typically

sel ects a single najor option and one or several mnor options.

Minor Options

The [-h] or [/?]Option
Request the output of brief help or the whole manual

The verbose option may be used together with this option
It results in a whole manual instead of brief help.

The [-v] or [/v] Option
Request the output of verbose help or verbose information

The output of the help option becones this nanual
The output of the other options is detailed information
about the actions being perforned by that option

The [-p address] Option
Provide the io port or board index of an enul ator, which may be
a classic XDS510 emul ator, a XDS510 class controller requiring an
emul at or adapter (such as a DSK or EVM, or a XDS560 cl ass
controller requiring an enul ator program

The addresses have up-to 8 hex-digits with an optional “0x' prefix.
The default address is now OxO for all products.

Multiple “-p' options nmay be used to selected multiple
controllers in the given order of the “-p' options.

The classic XDS510 class controllers actually use addresses 0x240,
0x280, 0x320 and 0x340, but the XDS510 specific code now ali ases
0x0-0x3 to those addresses for conpatibility with the new default.

The parallel-port DSK products actually use addresses

0x378, 0x278, and 0x3BC, but the DSK specific code now aliases
0x0-0x2 to those addresses for conpatibility with the new default.

Using xdsprobe with the XDS560 and XDS510
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The [-e name] Option
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Provide a suffix for the name of a variable in a version two board
configuration file. The variable is used to provide extra conmand
line options, or all of the comand |ine options. Wen the suffix
is not provided then the default name "PROBE_OPTIONS' will be used.
When it is provided then "PROBE " plus the suffix will be used.

When this option is not used then all such variables will be ignored.
The obsolete -x option is no-longer required to ensure this.

The options and sub-argunents given by the value of this variable
nmust have the same syntax as when used on an real conmand |ine.
The sub-argunments nmust be quoted if they contain spaces.

This option allows nultiple pre-defined options to be enbedded
in the board configuration file, and for one of themto be
sel ected by the sub-argument to the option. For exanple:

use “-e' to select [probe_options]

use -etestl' to select [probe_testl]
use “-etest2' to select [probe_test?2]
use “-etest3' to select [probe_ test3]

These variables also allow appropriate builds of the utility
to be used in environments where C | anguage 10 is avail abl e,
but the conmand-line interface is not convenient (a Wndows

short-cut) or does not exist (enbedded systens).

Using xdsprobe with the XDS560 and XDS510
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The [—o [output file]] Option

Redi rect the standard output of this utility and append it to a file.
The default extension of ".txt' is inplied if none is specified.

If no file nane is provided then the standard output of
this utility will sinply be passed to the consol e.

Thi s option always causes the suppression of backspace characters
normal Iy used to generate scrolling test scores in utilities.

Thi s option does not affect the standard error output of this
utility which is used only to report invalid arguments.

The "-o filenane' option can be used together with the “-c nunber'’
option available in this utility when it is run froma script to
append the results of nmultiple tests to a single output file.

The [—c [number]] Option
Repeat an operation a fixed nunber of tinmes or continuously.

If this option is used together with specific nmajor options then
that option will repeat a fixed nunber of times or continuously.
A running count of the status of the nmajor option is displayed.

If the decimal nunmber is absent or is zero then the operation is
repeated continuously until termnated by the user pressing any key.
I f the deci mal number is non-zero then the operation is repeated
that many times, or until term nated by the user pressing any key.

The primary uses of this option are with the "-g' given-data tests,
the “-y' scan-controller tests and the "-Y' enbedded nenory tests.

The [-n name] Option

Provi de the nane of the processor device for the "-a' option.
The default processor nane is sinply “target'
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The [-f [board configuration file]] Option

34

Provi de the name of the version two format board configuration file.
The default extension of “.cfg" is inplied if none is specified.

Wien the related “-F option is not used then board configuration files
are conpulsory. So if the "-f' option is also not used then the default
board configuration file nanmed "board.cfg' must be present. Wen the
related "-F option is used then board configuration files are optional
So if the "-f' option is not used, then an enpty scan-path description
and no extra configuration variables are inplied.

The docunentation of the version two fornmat of board configuration files,
and the details of scan-path description and configuration variabl es
is generated by the “-vi' verbose information option of XDSBU LD

The m ni mum content for the board configuration files needed for TI's
cl assic XDS510 enmulator is one line with an eight character coment.
The minimum content for the XDS510 cl ass products designed using

the Sourceless-EPK is two lines. The extra |line uses a [ POD_DRVR]
variable to nane the enul ator adapter that operates the hardware.

The minimum content for the text-formatted board configuration files
needed for TI's XDS560 enul ator and ot her XDS560 class products is

two lines. The extra line uses a [UNIFY_ECOM DRVR] variable to nane
the ermul ator programthat is |oaded into the hardware to operate it.

The Tl | SA-bus XDS510 erul ator requires at |east:
; CFG- 2.0

The TI PCl bus XDS560 erul ator requires at |east:
; CFG- 2.0
[ UNI FY_ECOM DRVR] ' xds560. out

The TI Parallel-Port 6711 DSP Starter Kit' require at |east:
; CFG- 2.0
[ POD_DRVR] ' dsk6x1lpp.dll

The TI PCl bus “5510 DSP Target Board' requires at |east:
; CFG- 2.0
[ POD_DRVR] ' pci 5510.dl I

The DSP Research "Fl exXDS PCl emul ator' requires at |east:
; CFG- 2.0
[ POD_DRVR] ' podfl exds. dl |

The Bl ackhawk “USB 2.0 JTAG enulator' from EWA Inc requires at |east:
CFG 2.0
[ POD_DRVR] ' ndpjtag3.dll

The Innovative Integration ~Code Hanmer PCl enulator' requires at |east:

;CFG 2.0
[ POD_DRVR] 'iipcipod.dlI
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Products that communicate with specific DSP's on the JTAG scan-path

will also require one or nore lines of scan-path description in the file.
Newer products such as Tl's Code Conposer Studio will add this automatically.
O der products such as Tl's C Source Debugger require it added manual ly

The [-F [emulator program/adapter file]] Option

This option provides a sinple alternative to the “-f' option in
situations where no scan-path description and no extra configure
variables are required. |In situations where those itens are
required it often allows the enulator specific itens to be
excluded fromthe “-f' options board configuration file.

This option provides the file name of the ECOM based enul at or program
(with a ".out' suffix) used to operate a XDS560 class controller

or the SEPK based emrul ator adapter (with a ~.dll"' suffix) used

to operate a XDS510 class controller. If no file nanme is

used then Tl's classic XDS510 emul ator is operated directly.

If the "-F option is not used to specify the file name of a required
XDS510 cl ass enul ator adapter or XDS560 cl ass emul ator programthen
that file name rmust be provided with [ POD_ DRVR] and [ UNI FY_ECOM DRVR]
vari abl es respectively in the board configuration file.

Wien the "-F option is missing then the "-f' option's configuration
files are conpulsory. |In this case if the "-f' option is also

m ssing then the default board configuration file

nanmed " board.cfg' nust be present.

When the "-F option is used then the "-f' option's configuration
files are optional. In this case if the "-f' option is missing
then an enpty scan-path description and no extra

configuration variables are inplied.

The TI | SA-bus XDS510 emul ator can be operated using:
" xdsprobe -F ...’

The TI PCl bus XDS560 emul ator can be operated using:
" xdsprobe -Fxds560.out ...’

The Tl Parallel-Port 6711 DSP Starter Kit' can be operated using:
“ xdsprobe -Fdsk6xllpp.dll ...’

The TI PCl bus “5510 DSP Target Board' can be operated using:
" xdsprobe -Fpci5510.dIl ...’

The DSP Research "Fl eXDS PClI enul ator' can be operated using:
“ xdspr obe - Fpodfl exds. dl| '

The Bl ackhawk "USB 2.0 JTAG enul ator' from EWA I nc can be operated using:
" xdsprobe -Fndpjtag3.dlil ...°

The I nnovative Integration ~Code Hanmer PCl enul ator' can be operated using:
" xdsprobe -Fiipcipod.dll '
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Major Options

The [-r] Option

The controllers selected by the one or nore “-p' options will
be reset (loaded, re-programmed, initialised and configured).

The controllers will enter the JTAG ' Test-Logi c- Reset
state and then the TRST signal wll be pul sed.

When none of the other nmjor options are
selected then this option is inplied.

Systens such as all 560 class products and sonme 510 cl ass products
are constructed using programmable FPGA's. The data for the FPGA
is always conpiled into the 560 cl ass enul ator prograns, such as

" xds560. out', and may be conpiled into 510 class enul ator adapters.
This option will | oad the enul ator progranf adapter and re-program
the FPGA, then initialise and configure the controller.

The [-R [data file]] Option

36

The controllers selected by the one or nore “-p' options wll
be reset (loaded, re-programmed, initialised and configured).

The controllers will enter the JTAG ' Test-Logic- Reset'
state and then the TRST signal will be pul sed.

When this option is used without a sub-argunent then its behaviour is
identical to the "-r' option. It will use the FPGA data conpil ed
into the enul ator progranf adapter to re-programthe FPGA

When this option is used with a sub-argunent nam ng an FPGA data
file then it will use the data in that file to re-programthe FPGA,
i nstead of the data conpiled into the enul ator progranf adapter.
The intention of this option is to inmprove productivity during
enul at or devel opnent, by allowing nultiple changes to the FPGA

to be evaluated w thout repeated re-conpiles of the binaries.

Thi s option already supports the conmon Altera FPGA data file
formats used when devel opi ng the XDS560 and XDS5100 enul at ors.
These are the "Raw Binary File" fornmat with an ~.rbf"' suffix
and the "Tabular Text File" format with a ~.ttf"' suffix.
Athird format is “C |anguage source files fromwhich the first
set of array initialisation values, delimted by a pair of “{}'
will be interpreted as if using the "Tabular Text File" format.

Third parties using the | atest Sourcel ess-EPK revision can
extend the supported file formats by witing code to

i npl enent the pod_program fpga() function that is

accessed with the POD CVMD PROGRAM FPGA command.
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The [-m [letters]] Option

The controller will be nmanaged by single | etter comuands.

' - Open the controller and get a new handl e.

- Acquire the controller by using the handle.
Rel ease the controller by using the handle.
- Close the controller by using the handle.
- Do nothing to the controller.
- Termi nate the commands.

s s s s
>0 " 0
1

A series of letters such as “oarcnnoarct' is also valid.
Using acquire or rel ease when closed is bad.

The letter(s) can be entered either on the comuand-|ine
or interactively in response to status nmessages provided
by XDSPROBE in response to the use of this option.

If a controller is opened and then acquired by use of the
conmand “a' then any USCI F3 conpati bl e debugger or utility
that is using the controller will be suspended until the
controller is released by use of the "r' conmand.

The [ title] Option
The controller will enter the JTAG state whose title

is given by the sub-argunment of the “-j' option
Multiple "-j' options may be used to selected nmultiple
JTAG states in the given order of the “-j' options.

The titles are case insensitive. Both the colloquial
short names and the canonical |ong nanes are accepted:

‘reset' or "Test-Logic-Reset'
“idle' or "Run-Test/lIdle
“dscan' or " Shift-DR

“iscan' or “Shift-IR
“dpause' or " Pause-DR

“i pause' or " Pause-IR

The TRST signal will also be pulsed if "reset' is used.
The TDO signal will be all-ones if “dscan' or “iscan' are used.

Adj acent pairs of identical "“dpause' or “ipause' titles result
i n movenent through the inner |oop of the JTAG state di agram

dpause -> dexitl -> dupdate -> dcapture -> dexit2 -> dpause
i pause -> iexitl -> iupdate -> icapture -> iexit2 -> ipause
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The [-d [limit],[limit]] and [-d [center]] Options

38

Performthe double (data and frequency) test on the JTAG IR and DR
This option only works on systenms with a PLL programmabl e JTAG TCLK
such as all 560 class products and advanced 510 cl ass products.

The doubl e test has been used to detect the synptons of insidious and
intermttent errors during in the design of target systenms and enul ators:
signal quality problens in the target system signal quality problens

in the emulator's cabl e and pod; inappropriate choices of reference
oscillator for the progranmable PLL; obscure race conditions and tining
errors in the PLL programring |l ogic; inaccurate results fromthe frequency
measurenent |logic. The production inplenentation of the XDS560 enul at or
and its cable and pod is known to repeatidly pass these tests perfectly
fromO0.5Mz to near 50.0MHz. Any new errors found are |likely due to

signal quality problens in the target system s scan-path.

The doubl e test consists of using the PLL progranmable JTAG TCLK to
sweep through a range of frequencies while perform ng a scan-test at
each frequency. The range is either between two linit frequencies
or around a center frequency. The values "limt' and “center' are
deci mal nunbers between 0.5 and 100.0 that are conmonly (but not

al ways) whol e and half integer values with one deci nal place.

The tests always sweep fromthe lower to the higher frequency.
The tests can be term nated by the user pressing any key.

The results of the sweep through a range of frequencies is displayed in
a table format. The result of the scan-test at each JTAG TCLK frequency
is indicated by one of five flags (simlar to the "-k' option):

"0 -> This character shows a test succeeded.

"-' -> This character shows a test was not done.

"X -> This character shows a test failed with a bad data val ue

due to a m smatch between the send and recei ve dat a.

“#' -> This character shows a test failed with a bad conmand

due to the controller state being corrupted.

"% -> This character shows a test failed with a bad frequency val ue
due to a m snatch between the programred and neasured val ues.

Not e that though PLL progranmi ng has a resolution of just 1/64,
the frequency neasurenents are accurate to better than 1/256.

Using xdsprobe with the XDS560 and XDS510
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Wien the characters “[]' and “{}' enclose any of the five flags they
show the inpact of the [unify tclk prograni and [unify_ tclk frequency]
variables in the board configuration file on the maxi num frequency
tested for scan-path operation and the frequency finally sel ected.

If equal they are marked with "[]', if not they are marked with “{}"'.
These variables are inserted either by Code Conposer Studio's setup
utility or by the user nanually editing that file. The full explanation
of the use of these two configuration variables is included in

the text-format document generated by the "-vi' verbose

i nformati on option of XDSBU LD

The Iimts of the sweeps through ranges of frequencies are based on the
PLL's programuability. These are the | ow but usable 0.5M1iz and the high
and thoroughly unusabl e 100. 0MHz. The practical upper lint for XDS560
cl ass products using its production cable and pod is actually 50. 0MHz.

The sweeps around a specified center frequency are al so based on
the PLL's programmability. Currently it is eight PLL steps
bel ow t he center frequency and ei ght PLL steps above the

center frequency. Sixty-four PLL steps double a frequency.

A "-d" wthout any values and comma will performthe double
test between the default frequencies (0.5Mz and 50. 0MHz).

A -d 8.0,32.0" will performthe double test

over the range between 8. 0MHz and 32.0 Miz.

A -d 15.0" with a single frequency will performthe
doubl e test over a snall range centered around 15. 0MHz.

A -d ,4.0" will performthe double test fromthe default (0.5MWz)
start frequency up to the named 4.0 MHz finish frequency.

A -d 25.0," will performthe double test fromthe naned 25. OMHz
start frequency up to the default (50.0MHz) finish frequency.

Before the double test is used it may be necessary to tenporarily
repl ace the PLL progranm ng specification in the board configuration
file if that specification is causing failures. The failures can be
viewed in the output of the “-k' option. The original values can be
di sabled by inserting a senmi-colon in their first colum.

The saf est possible replacenent val ues are:

[ UNI FY_TCLK_PROGRAM ' SPECIFIC

[ UNI FY_TCLK_FREQUENCY] '0.5'
[ UNI FY_TCLK_SCANTEST] ' NOTHI NG
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The [-k] Option

40

Report the JTAG TCLK sel ection diagnostics. This option only works on
systens with a PLL progranmabl e JTAG TCLK such as all 560 cl ass
products and advanced 510 cl ass products.

When Code Composer Studio or a utility is launched the USCI F software
nmust sel ect an appropriate JTAG TCLK frequency. This is done based on
configuration variables placed in the board configuration file either
by Code Conposer Studio or by the user. The al gorithmused to sel ect
the JTAG TCLK frequency will first check if the programmble PLL

or an external source generates the JTAG TCLK, second it wll

measure the scan-path length, and finally it will performtests

at one or nore frequencies to check for any errors when scanning

data through the JTAG IR and DR scan-paths at those frequenci es.

The algorithmused to select the JTAG TCLK frequency naintains

an internal record of the frequency choices and test results

(the JTAG TCLK sel ection diagnostics) during its execution

These JTAG TCLK sel ection diagnostics are displayed in a table fornat.

The values in the "YZ' colum are the commands programmed into the
PLL so as to output the frequency value in the “~MHz' col um.

The values in the "Wrds' columm are the length in 32-bit words
of any scan-path test performed at the programed frequency:
“none', 128 (4k bits), 512 (16k bits), 2048 (64k bits)

The values in the "Result' colum are the result of any scan-path
test perforned at the programmed frequency indicated by one of
five expressions (simlar to the “-d' option):

“successful' -> This expression shows a test succeeded.
“not tested' -> This expression shows a test was not done.
“bad val ue' This expression shows a test failed with

a bad data value due to a mi smatch
bet ween the send and recei ve data.

“bad command' -> This expression shows a test failed with
a bad command due to the controller
state being corrupted.

“bad frgncy' -> This expression shows a test failed with a bad
frequency value due to a m smatch between the
programed and neasured frequency val ues.

Not e that though PLL programmng has a resolution of just 1/64,
the frequency neasurenents are accurate to better than 1/256.
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The values in the “Description' colum are the purpose of any
scan-path test prefornmed at the progranmed frequency or
the result of any frequency neasurenent:

“detect external clock' -> The frequency tests detected an external clock

“detect internal clock' -> The frequency tests suggest an internal clock

“apply | ow frequency' -> The m ni nrum TCLK frequency i s progranmed.
“apply explicit clock' -> A specific TCLK frequency is progranmed.
“auto step initial' -> The initial step-upwards frequency is programed.
“auto step delta' -> A higher step-upwards frequency is progranmed.
“auto power initial' -> The initial optimsation frequency is programmed.
“auto power delta' -> A nodified optimsation frequency is programed.
“auto margin initial' -> The initial safety-margin frequency is

pr ogr amed.
“auto margin delta' -> A lower safety-margin frequency is progranmed.

The al gorithm used to select the JTAG TCLK frequency is controlled by
up-to five configuration variables in the board configuration file.

[ UNI FY_TCLK_PROGRAM

[ UNI FY_TCLK_FREQUENCY]
[ UNI FY_TCLK_SCANTEST]
[ UNI FY_TCLK_LOOPCOUNT]
[ UNI FY_TCLK_REFERENCE]

Only the first two configuration variables are inserted by Code Conposer
Studio's setup utility. Al five can be inserted by the user nmanually
editing that file. The conplete explanation of the use of these
configuration variables is included in the text-formt docunent
generated by the “-vi' verbose information option of XDSBUI LD

Code Conposer Studio's setup utility uses only three of the many possible
conbi nati ons of [unify_tclk_program and [unify_tclk_frequency].

To use the | egacy XDS510 frequency (al ways 10.368MHz).
[ UNI FY_TCLK PROGRAM ' LEGACY'

To use an autonatically selected frequency with an upper limt
of the maxi mum HS- RTDX frequency (currently 35. 0MHz).

[ UNI FY_TCLK_PROGRAM ' AUTOWATIC
[ UNI FY_TCLK_FREQUENCY] ' EXCHANGE'

To use a specific (user-selected) frequency (such as 15. 5MHz)

[ UNI FY_TCLK_PROGRAM ' SPECIFIC
[ UNI FY_TCLK_FREQUENCY] ' 15.5'
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The [-b] Option

Performthe broken path test on the scan-path.

Two bl ocks of fixed 32-bit data val ues are scanned through
the JTAG IR instruction register and JTAG DR bypass
regi ster so-as to check their integrity.

The val ues used are 0x00000000 and OxFFFFFFFF.
They were chosen to verify that there are
no stuck-fault errors in the two paths.

In each test the first eight errors detected
will each result in one Iine of explanation
After the eighth error the test will be nute.

The [-i] Option

42

Performthe integrity test on the scan-path.

The length of the JTAG IR instruction register and JTAG DR
bypass register are first neasured, then four bl ocks of fixed
32-bit data values are scanned through the two paths to check
their integrity.

Two of the bl ocks use the values OXFEO3EOE2 and its inverse
Ox01FC1F1D. These val ues were chosen because they are good
at detecting alignnment errors that shift the data by 1-31 bits.
These errors occur with adapters having bad |ink-del ay val ues.

Two of the bl ocks use the val ues 0x55330FOF and its inverse
OXAACCFOF0O. These val ues were chosen because they are good at
generating at-speed errors with excessively fast JTAG cl ocks.

In each test the first eight errors detected

will each result in one |ine of explanation
After the eighth error the test will be nute.
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The [—g [data]] Option
Performthe given data test on the scan-path.

The I ength of the JTAGIR instruction register and JTAG DR bypass
regi ster are first measured, then bl ocks of data are scanned
through the JTAG IR and DR paths to check their integrity.

The optional sub-argunment is the given data val ue which nust be in
32-bit hexadecimal format. Its new default value of Ox5533CCAA is
chosen for the trivial reasons of |leading and trailing zeros,
single and double bits patterns, and its 16-bit symetry.

If the initial attenpt to neasure the JTAG register lengths fails
then the given data will still be scanned through the scan-paths.
This allows the use of the -g and -c options together so-as to
inject a user selected value into a possibly broken scan-path
while the location of the failure is diagnosed

with an oscilloscope or |ogic anal yser.

In each test the first eight errors detected will each result in one
line of explanation. After the eighth error the test will be nute.

If the -c option is used together with this option then the tests
will repeat a fixed nunber of tines, or repeat continuously unti
term nated by the user pressing any key. A running count

of total tests and failed tests is displayed.

Bl ocks of the given 32-bit data value are scanned through the
JTAG IR path to check its integrity until any key is pressed,

at which time blocks of the given 32-bit data val ue are scanned
through the JTAG DR paths to check its integrity.

If the tests are repeated continuously then the given data test wll
al so exercise USCIF3's two maj or scan comands (SC CVD DO STATUS 3
and SC CMD SCAN FULL_3) by alternating between two inplenentations.

A |l ess obvious but valuabl e use of both the "-g' and "-y' options
together with the continuous option “-c' is to evaluate an enul ators
ability to handl e target-cable disconnects, target power |osses and
target JTAG clock failures by causing those failures to occur while
running the “-c -g' and "-c -y' options, and then al so checking that
the utility can reliably restart after the problemis corrected.
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The [-y] Option

Performthe scan-controller hardware tests.

These verify that the scan-controller hardware is operating
correctly at the chosen test clock and | ocal clock frequencies.

The hardware tests involve register accesses, buffer accesses,
paraneter and pointer accesses, |ocal nmenory accesses and
al so run a variety of scan commands in data | oop-back node.

In each test the first eight errors detected will each result in one
line of explanation. After the eighth error the test will be nute.

The verbose option nay be used together with this option
It will provide one line of explanation for every check
irrespective of it finding a success or failure.
This may result in surprising quantities of text.

If the -c option is used together with this option then the tests
will repeat a fixed nunmber of tinmes, or repeat continuously unti
term nated by the user pressing any key. A running count

of total tests and failed tests is displayed.

A |l ess obvious but val uable use of both the "-g' and “-y' options
together with the continuous option “-c' is to evaluate an emul ators
ability to handle target-cable disconnects, target power |osses and
target JTAG cl ock failures by causing those failures to occur while
running the "-c -g' and "-c -y' options, and then al so checking that
the utility can reliably restart after the problemis corrected.

The [-Y] Option

44

Performthe enbedded nenory hardware tests.

These verify that the | ocal -menory hardware is operating
correctly at the chosen | ocal clock frequency.

These tests are still under devel opnent and they
will be extended in later releases of this utility.

Earlier releases of this utility had "-d/-I' options for nenory
downl oad and upl oad tests. They have been nerged into this option

If the -c option is used together with this option then the tests
will repeat a fixed nunber of tines, or repeat continuously unti
term nated by the user pressing any key. A running count

of total tests and failed tests is displayed.
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The [-a] Option
Performthe anal ysis test on the scan-path.
The I ength of the JTAGIR instruction register and JTAG DR
bypass register are first nmeasured, then the devices on the

scan-path are interrogated to confirmthat they match the
description provided in the board configuration file.

The board configuration file used in the analysis test nust
be generated by Code Conposer Studio or the XDSBU LD utility.

The anal ysis test is still under devel oprment.

The [—s] Option
Show t he configure variable values that affect the Unified-SClF.

The [—z] Option
Performthe zero-client test on USCIF3.

These verify that the acquire and rel ease function built
into the Unified-SCIF are operating correctly.

These tests are still under devel opnent and they
will be extended in later releases of this utility.

If the -c option is used together with this option then the tests
will repeat a fixed nunber of tines, or repeat continuously unti
term nated by the user pressing any key. A running count

of total tests and failed tests is displayed.
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Examples
Sonme exanpl es of the usage of this XDSPROBE utility are:

* xdsprobe -h' <- List the brief help

" xdsprobe /7 <- using just a few paragraphs
“xdsprobe -vh | nore' <- List the verbose hel p by
“xdsprobe /? /v | nore' <- provi ding this whol e manual!

“xdsprobe [options] > xdsprobe.txt' <- Save everything in a text file.

The foll owi ng exanples will need a default version
two board configuration file named 'board. cfg'

 xdspr obe'
Reset an enul ator selected by [POD_DRVR] or [UN FY_ECOM DRVR]
vari ables in the board configuration file using default addresses.
If the variables don't exist then reset a classic XDS510 enul at or
In all three cases use default addresses and provide brief comrents.

" xdsprobe -p0x280 -v'
Reset a classic XDS510 enul ator at port 0x280 with verbose commrents.

“xdsprobe -p320 -p340'
Reset a pair of classic XDS510 enmul ator's at port 0x320 and 0x340.

The foll owi ng exanpl es do not require any board configuration file:

" xdsprobe -F -v'
Reset a classic XDS510 enul ator with verbose coments.

" xdsprobe -F xds560.out -R fpgadata.ttf -v
Load the FPGA in an XDS560 cl ass enul ator froman external file.

" xdsprobe -F xds560. out -d8, 32
Do datal/frequency tests between 8 and 32MHz on a XDS560 cl ass enul at or

“xdsprobe -F ndpjtag3.dll -c64 -y’
Do 64 controller tests on a USB 2.0 enul ator from Bl ackHawk.

“xdsprobe -F podflexds.dll -c256 -¢g'
Do 256 scan-path tests on a FlexXDS PCl emul ator from DSP Research.
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The User’s Guide for Board Config’ Files

This listing is output by the command “xdsbuild —v —i’

The Contents

The
The
The
The
The
The
The
The
The
The
The
The
The
The
The
The
The
The
The
The
The
The
The
The
The

The
The
The
The

i ntroduction

| abe

conmment s

scan path description

scan path description's class identifiers

configure vari abl es

val ues of configure variabl es

currently supported configuration variables
[unify_ecomdrvr] and [unify_ecomport] variables
[uni fy_ecommde] variable

[unify_linkdly] variable

[unify_dlynode] and [unify_dlysize] variables

[uni fy_tdoedge] and [unify_tdiedge] variables

[unify tbconly] and [unify_exlal so] variabl es
[unify_l ognode] and [unify_logfile] variables
[unify_tcl k_prograni and [unify_tclk_frequency] variables
[unify_pll _prograny and [unify_pll _frequency] variables
[unify tclk_reference] variable

[unify_tclk_| oopcount] variabl e

[unify_tcl k_scantest] variable

[unify_size_scantest] variable

[unify_size_irpath] and [unify_size_drpath] variables
[uni fy_bigscan] and [unify_noanbl e] variabl es
[unify_cl knode] vari abl e

[unify_slowcl k], [unify_slowfrq],

[unify_fastclk] and [unify_autocl k] variables

[ pod_drvr] and [pod_port] variabl es

[ pod_I ognode], [pod_l ogfile] and [pod_|l ogtype] vari ables
[ pod_bl knode] vari abl e

[reset _option], [probe_option],

[error _option] and [build_option] variables
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The Introduction

48

The version 2 format of board configuration files is understood by CCS 2. x
and the USCIF3 software it uses to operate the Test Bus Controllers in
enul ators, DSK s and EVMs. Wen conposing these files the very first
line inthe file is the standard |abel. Following this are coments,

scan path description and configure variable description that

may be bl ocked in any order, or interleaved in any order

The board configuration file may consist of as little as a | abe
line, or a label line plus configure variable description
or a |label plus scan-path description, or all three.

Here is an exanple 6-line file wi thout any scan-path description
or configure variables. It is adequate to reset
an XDS510 enul ator with the XDSRESET utility.

;cfg-2.0

;USe this file to reset an XDS510 wi th XDSRESET.
; No configure variables or scan path description is needed.

' The end of the file

Here is an exanmple 7-line file wi thout any scan-path description
or configure variables. It is adequate to reset

an XDS560 enul ator with the XDSRESET utility.

;cfg-2.0

;Lse this file to reset an XDS560 with XDSRESET

; No configure variables or scan path description is needed.

[uni fy econmpbde] yes

“The end of the file

Here is an exanple 12-line file for an XDS560 enulator with a
scan-path consisting of a C54x DSP and an ARM nicro-controller
along with three configure vari abl es.

;cfg-2.0

; The configure vari abl es.

[uni fy_ecomode] yes ; Use an XDS560 cl ass enul at or

[unify tclk_program "automatic' ; Select TCLK frequency by auto-ranging.
[unify tcl k _frequency] 'exchange' ; Do not exceed maxi nrum HS- RTDX frequency.

; The scan path description.
"cpu_a" TI 320C54xx
"cpu_b" TI ARMBXX

“The end of the file
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The Label

The very first line of a board configuration text file using the
version 2 format must start with the follow ng eight characters:

;cfg-2.0
The | abel is case insensitive. The senicolon marks the |ine as

a comment, the “cfg' indicates a board configuration file,
and the "2.0" indicates version 2.0 of the file format.

The Comments

The sem -colon and anything following it is interpreted as
a comrent in board configuration files. For exanple:

:This is a line of comment text.
Conments may be used to conveniently suppress configure
variabl es without deleting their text, by inserting

a sem-colon at the first colum of the |ine.

; This variable is ignored until the semi-colon is deleted.
; [uni fy_noanbl e] yes
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The Scan Path Description

The set of acceptable class ID s (device fam |y nanes) used in the scan-path
descriptions of board configuration files are chosen to fully distinguish the
supported device famlies both by the user readabl e nane and the corresponding
internal class nunber. Please refer to the next section for the class ID s.

The scan-path is nodel ed as an ordered list of devices. Each device in
the scan-path description is represented by a unique name and a class ID
(device fanmily name), and the list will proceed fromthe device cl osest
to the TBC s JTAG TDI pin to the device closest to the TBC s JTAG TDO pi n.
The device nanes are case insensitive. Each device name is limted to

a maxi mum of ei ght al phanuneric or underscore characters with the first
character always bei ng al phabetic. The device nanme is adorned wi th double
quotes and the class IDis a pre-defined al phanuneric synbol.

For a bypass device, we use BYPASSnhnn as the class |ID where nnn
specifies the nunmber of bits in the IR in hexadeci mal notation

"bypass_name" BYPASSnnn

For nost other devices, only device nanes and device cl asses need
to be described in the text file as follows.

"devi ce_name" CLASS ID

For SPL devices we need to use SPL as the class ID. W al so need
to describe the four secondary enul ati on scan paths connected to
it using exactly four sets of open and cl ose braces:

spl _nanme" SPL

{

"devi ce_nane" CLASS_ |ID
}
{

"devi ce_nane" CLASS |ID
}
{

"devi ce_name" CLASS ID
}
{

"devi ce_nane" CLASS |ID
}

For ASP devices, we will use ASPaaa as the class ID where aaa
specifies the three digits hexadeci mal address of the ASP devices.
We al so need to describe the one secondary emul ati on scan path
connected to it using exactly one set of open and cl ose braces:

"asp_nane" ASPaaa

"devi ce_nane" CLASS |ID
}
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The Scan Path Description's Class Identifiers

Here is the list of the acceptable class ID s (device fanily nanes)
for use in version 2 format board configuration files.
The device fanmily nanmes cannot be abbrevi at ed.

GENERI Cnnn Any device with a JTAG IR |l ength of 0x1-0x400.
These device fam|ies do need custom device drivers.

BYPASSNnnn Any device with a JTAG IR I ength of 0x1-0x400.

ASPaaa The 8996 Addressabl e Scan Port (ASP) devi ces.
SPL The 8997 Scan Path Linker (SPL) devices.
DBM The 8994 Digital Bus Mnitor (DBM devices.

These device famlies don't need device drivers.

TI 370P08xxx - The Prism 8-bit mcro-controll er devices
TI 370P16xxx - The Prism 16-bit mcro-controll er devices

Tl 320VC3x - The VC3X DSP devices with an 8-bit JTAG IR

Tl 320C4x - The C4X DSP devices with an 8-bit JTAG IR

Tl 320C5x - The C5X DSP devices with an 8-bit JTAG IR

Tl 320C8x - The C8X DSP devices with an 8-bit JTAG IR

TI ARMZ XX - The ARM7 enbedded mcros with a 4-bit JTAGIR
TI ARMDXX - The ARM 9 enbedded micros with a 4-bit JTAG IR
Tl 320C20x - The C2000 DSP devices with an 8-bit JTAG IR

Tl 320C24x - The C2000 DSP devices with an 8-bit JTAG IR

TI 320C27xx - The C2000 DSP devices with a 38-bit JTAG IR

TI 320C28xx - The C2000 DSP devices with a 38-bit JTAG IR

Tl 320C54x - The C5000 DSP devices with an 8-bit JTAG
TlI 320C54xx - The C5000 DSP devices with an 8-bit JTAG
T1 320C55xx - The C5000 DSP devices with a 38-bit JTAG

0030

TI 320C620x - The C6000 fixed-point DSP's with an 8-bit JTAG IR
TI 320C670x - The C6000 float-point DSP's with an 8-bit JTAG IR
TI 320C621x - The C6000 fixed-point DSP's with a 46-bit JTAG IR
TI 320C671x - The C6000 float-point DSP's with a 46-bit JTAG IR
TI 320C64xx - The C6000 DSP devices with a 38-bit JTAG IR

The triple n's represent up-to that many hexadeci nal

digits for JTAGIR lengths. The triple a's represent

exactly that many hexadecinmal digits for address val ues.

The single, double and triple x's represent a literal 'x' or
exactly that many hexadecimal digits for a device identifier.
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The Configure Variables

The configure variables are used for internal devel opnent purposes or
external product rel ease purposes. They replace the environnent vari abl es
used by WN32 environnents and the external variables specified used by
Wor kst ati on box and Thunderstorm card environnents in ol der software.

An exanpl e of configuration variables being used for internal devel opnent

pur poses is configuring USCI F3 for the XDS510 to operate at slow TCLK nbde
and to operate with non-standard |ink-delays. An exanple of configuration
vari abl es being used for external product rel ease purposes is providing

the correct adapter driver information for a C6211 DSK or C5510 EVM

Al'l this run-tinme configuration is specified in the board configuration file.
Sof t ware devel opers can specify their own configuration variables and use
the appropriate USCI F3 APl functions to fetch the variable from

a board configuration file that has been | oaded into nmenory.

The Names Of Configure Variables

52

In the board configuration file, we can specify the nanme and val ue for
any rel evant configuration variables. Each configuration variable nust
consi st of a unique nane. The variable name is case insensitive and
islimted to a maxi numof thirty-two al phanunmeric or underscore
characters, with the first character always being an al phabetic
character. Each configuration variable name nust be w apped

by an open square bracket "[" and a cl ose square bracket "]" to
distinguish it fromthe device nanes in the scan path description

The syntax for describing configuration variables is as foll ows:
[ name] val ue

Exanpl es of the possible types of value are as foll ows:

[ bool ean_nanme] yes (or no) ; Bool ean val ue

[ hexa_nane] 0x12345678 ; Hexadeci mal nunber

[ octal nane] 012345678 ; Cctal nunber

[deci mal _nane] 12345678 ; Deci mal nunber

[string_nane] 'hello world ; String value representing sone text

[string_name] '3.141592653" ; String value representing a nunber
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The Values Of Configure Variables
The configuration variables can have three data types:

bool ean type, nuneric type, string type.

Configure variables that are bool ean have val ues that are
unadorned. The acceptabl e case-insensitive synonyns
for the two values NO and YES are:

zero, no, not, low, false, negate, negative
one, yes, high, true, truth, assert

Configure variables that are nunerical have values that are unadorned
They may be of three case-insensitive types that are
internally represented as 32-bit val ues:

hexadeci mal nunbers - prefix with "0x" or "0OX",
octal numbers - prefix with "0",
deci mal nunbers - no prefix

Configure variables that are strings are adorned with single quotes.
They can consi st of any characters except the single quote character
the new | ine character, the carriage return character and the string
term nating character "\0". The length of the string cannot

exceed 256 characters, which does not include the single

quotes around the string. For exanple:

‘fall', 'rise', 'legacy', '10.368'

Experience has shown that the nost user-friendly configure

vari abl es are those that are text strings used to represent
both nunerical and string values. This requires nore conpl ex
software to interpret values, but nore inportantly allows those
val ues to be nore self-explanatory and thus nore user friendly.

Experience has al so shown that the | east user-friendly configure

vari abl es are sets of related bool ean variables that require
obscure prioritisation rules when several are used sinultaneously.
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The Currently Supported Configure Variables

54

The vari abl es docunented here are those supported by

rel ease 3.3.11 and later of USCIF3 and its utilities for

the XDS510 and XDS560. This al so corresponds to the first rel ease
of software supporting the XDS560 with Code Conposer Studio 2.X.

The default val ues of these variables are interpreted by the software
to be appropriate for the enul ator class (XDS510, XDS560 or XDS5100)
and the version of the emulator's FPGA, cable and pod.

The currently supported configuration variables are:
[unify ecomdrvr] and [unify_ecom port]

[uni fy_econmode]

[uni fy_linkdly]

[uni fy_dl ynode] and [unify_dlysize]

[uni fy_tdoedge] and [unify_tdi edge]
[unify_tbconly] and [unify_exl al so]
[unify_ | ognode] and [unify_logfile]

[unify tclk_progran] and [unify_tclk_frequency]
[unify_pll_prograni and [unify_pll _frequency]
[unify_tclk_reference]

[unify_tcl k_Il oopcount]

[unify_ tcl k_scantest]

[unify_size_scantest]

[unify_size_irpath] and [unify_size_drpath]
[uni fy_bigscan] and [unify_noanbl e]

[ uni fy_cl knode]

[unify_ slowcl k], [unify_slowfrq], [unify_fastclk] and [unify_autoclK]
[ pod_drvr] and [pod_port]

[ pod_I ognode], [pod |l ogfile] and [pod_| ogtype]
[ pod_bl knode]

[reset _option], [probe_option], [error_option] and [build_option]

OO0OO0O0O0O000O0O0O0O0O0OO0ODO0OO0O0O0OO0OO0OO
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The [unify_ecom_drvr] and [unify_ecom_port] Variables
These two variabl es are used by the XDS560 software
to | oad and address a program OQUT file.

The variable [unify_ecomdrvr] has a string value that is the file nane
of the program OQUT | oaded by the XDS560 software to operate
a Tl or third-party XDS560 class enul ator

' xds560.out' - The programfile for the XDS560.
The variable [unify_ecomport] has a nunmeric value that is the port address
that the XDS560 software to be passed to the program OQUT instead of
the port address provided by the debugger or utility software.

0x01234567 - Up to eight hexadecimal digits that over-ride the port address.

The [unify_ecommode] Variable

This variable is considered out-of-date and replaced by [unify_ecomdrvr]
and [unify_ecomport]. It is still supported by the XDS560 software
in case of accidental use with early board configuration files.
It is ignored if the newer variables are present.
This ol der variable provided limted flexibility with just two options:
1. Select a classic XDS510 enul ator or a 510

cl ass enul ator using an enul ator adapter.
2. Select a XDS560 enul ator using an enul ator adapter naned " xds560. out'.
The bool ean variable [unify_ecommpde] can be set to YES or NO

no - This inplies selection of 510 hardware and software.
yes - This inplies selection of 560 hardware and software.

To nodi fy the default selection of USCIF conmunication with
an XDS150 cl ass product or XDS560 cl ass product
use the bool ean val ues NO and YES:
To comuni cate with 510 hardware and software:
[uni fy_ecommmbde] no

To conmuni cate with 560 hardware and software

[uni fy _ecomopde] yes
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The [unify_linkdly] Variable

This string variable matches the emulator to its cable and target
by conpensating for delays between the timng of the JTAG
out put signals (TM5 and TDO and the JTAG i nput signal TDI

This variable is often used by users of the Sourcel ess- EPK and
Qui ckturn hardware to nodify the |ink-delay caused by the cable
and pod connecting the Test Bus Controller and target.

The variable [unify_linkdly] has a string variable with two options:

"default' - Use the default link-delay (currently "4").
"0" - '31" - Use the specified |Iink-delay val ue.

The XDS560 software will nodify the |ink-delay value to nmatch

the TDO and TDI timing. The XDS510 software currently
does not do that, but may do so at sone |ater date.

Exanpl es:

When using an XDS510 with Qui ckturn hardware
the link-delay is sonmetimes increased by one TCLK

[unify_linkdly] '5'

When using an enbedded TBC or TBC- XL that is directly
connected to a target device the link-delay is zero:

[unify_linkdly] 'O

The [unify_dlymode] and [unify_dlysize] Variables

These two variabl es are considered out-of-date and repl aced by
[unify linkdly]. They are still supported by the software in case
of accidental use. They are ignored if the newer variable is present.

The bool ean variable [unify_dl ynode] was used to choose

The use of the default value (no) or an explicit value (yes).

The nuneric variable [unify_dlysize] was used to provide the explicit val ue.
Exanpl es:

When using an XDS510 wi th Qui ckturn hardware
the link-delay is sonmetinmes increased by one TCLK

[unify_dl ymode] YES
[unify_dlysize] 5

When using an enbedded TBC or TBC-XL that is directly
connected to a target device the link-delay is zero:

[unify_dl ymode] YES
[unify dlysize] O
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The [unify_tdoedge] and [unify_tdiedge] Variables

These string variables select the timng of the TDO and TDI
JTAG data pins on the 14-pin header of the XDS510 and XDS560,
relative to the rising and falling edge of TCLK

To nmodify the default timng of the TMS/ TDO and TDI pins
use the string values 'default', 'fall' and 'rise'

These vari abl es use the honest JTAG nani ng convention where
TDO is the data output pin fromthe header or device

and TDI is the data input pin to the header or device.

Currently the default timng of both pins is 'rise' to
maxi m se the usabl e TCLK (JTAG Test C ock) frequency.

To output TDO on the default edge of TCLK
[unify_tdoedge] 'default’

To output TDO on the rising edge of TCLK
[unify tdoedge] 'rise

To output TDO on the falling edge of TCLK
[unify tdoedge] 'fall

To output TDI on the default edge of TCLK
[unify_tdiedge] 'default’

To output TDI on the rising edge of TCLK
[unify tdiedge] 'rise

To output TDI on the falling edge of TCLK
[unify_tdiedge] 'fall

Currently the variable [unify tdiedge] is ignored by the
XDS510 and XDS560 because its use has been found to have
l[ittle or no effect on the maxi num usabl e TCLK frequency.

The XDS560 software will nodify the link-delay value to nmatch
the TDO and TDI timing. The XDS510 software currently
does not do that, but may do so at sone | ater date.

The docunentation for our Test Bus Controllers uses the standard JTAG
nam ng convention with the data output pin of the controller and
targets all named TDO and the data input pin of the controller and
targets all named TDI, so that a TDO pin al ways connects to a TDl pin.

The docunentation for TlI's 14-pin enul ator header uses a nami ng convention

with the data output pin named TDI and the data input pin naned TDO,
to match the target device pin nanes to which they are connected.
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The [unify_tbconly] and [unify_exlalso] Variables

These bool ean vari abl es sel ect the operating node of the
Test Bus Controller in the XDS510 and XDS560 products.

To nodify the default configuration of the Test Bus
Controller use the bool ean val ues NO and YES

If the (XDS510 class) emulator's default is TBC XL
node then to operate in its default node:

[unify_tbconly] no
To operate in TBC node if supported by the emul ator
[unify tbconly] vyes

If the (XDS560 class) emulator's default is TBC
node then to operate in its default node:

[unify_exlalso] no
To operate in TBC- XL node if supported by the emul ator

[unify exlalso] vyes

The [unify_logmode] and [unify_logfile] Variables

58

These two variables are used to generate text formatted |og-files
when using the Wn32 build (xdsfast3.dll) of the USCIF3 software.
They are used to aid in the devel opment of PTI software and USCl F3
utilities by configuring the generation of text formatted
log-files that docunent the interaction of the xdsfast3.dl

with the PTI software and USCIF3 utilities.

The rel ease builds of the xdsfast3.dll currently exclude support
for these two variables (the correspondi ng UNI FY_LOG MODE

build opion is 0). Engineers desiring to use these two

vari abl es nust request an updated buil d.

The variabl e [pod_| ognbde] has a bool ean val ue:

no - Disable the generation of a adapter log-file.
yes - Enabl e the generation of an adapter log-file.

The variable [pod_logfile] has a string val ue:

"Log-File.txt' - The file-name of the USCI F3 | og-file.
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The [unify_tclk_program] and [unify_tclk_frequency] Variables

These vari abl es sel ect the frequency of the
TCLK JTAG cl ock pin in XDS560 products.

First note that currently the maxi num frequenci es conpati bl e

with XDS560 JTAG is 50MHz, and with XDS560 HS-RTDX i s 35MHz.

In many existing systens the maxi num frequency will be limted by the
nunber of target devices and the quality of the JTAG signal paths.

There are ten choices for progranm ng the XDS560's PLL that are

sel ected by using the string variable naned [unify_tcl k_progran.

Ni ne of the choices are explicitly selected by the user and the

tenth ("external') is normally automatically decided by the software
testing the connection between the 14-pin header and the target device.

The variable [unify_tclk_program has a string value with ten options:

"external' - Use an external clock source

"defaul t' - Use the default clock frequency.

"reference’ - Use the PLL reference frequency.

"'m ni mum - Use the minimuminternal frequency (currently 0.5MHz).
"l egacy' - Use the | egacy XDS510 frequency (always 10. 368MHz) .
"standard' - Use the standard TBC frequency (currently 30MHz).
"exchange' - Use the default HS-RTDX frequency (currently 35MHz).

" maxi mum - Use the maxi muminternal frequency (currently 50MHz).
"specific' - Use a specific (user-selected) frequency.

"automatic' - Use an automatically selected frequency.

The last two of these choices for progranmi ng the XDS560's PLL
require a frequency value. It is provided by a second configure
variabl e naned [unify_tclk_frequency] and is parsed as a string.

In the case of [unify tclk prograni being 'specific' the
val ue of [unify tclk frequency] is the actua
frequency the XDS560 will use.

In the case of [unify tclk prograni being “automatic' the val ue

of [unify_ tclk frequency] is the naxi mum frequency the

XDS560' s automatic auto-ranging algorithmwll use.

They string value of [unify_ tclk frequency] can represent the decinal
frequency in MHz, in the range fromO0.50MHz to at |east 49.5VHz.

If the value is a whole or half nega-hertz value entered with
atrailing '.0" or '.5 then the exact frequency will be output.

QO her values are output with an accuracy of about 0.7%

Using xdsprobe with the XDS560 and XDS510 59



SPRAT758A

‘4’ TEXAS
INSTRUMENTS

60

The string value of [unify_tclk frequency] can al so have a
limted set of non-nuneric values so as to allow USClF
to pick the correspondi ng nuneric val ue.

The variable [unify_tclk _frequency] has a string value with seven options:

"defaul t' - Use
"'m ni mum - Use
'l egacy' - Use
' standard' - Use
' exchange' - Use
" maxi muni - Use
"1.0 ' 49 - Use
'0.5' '49. 5 - Use
'0.75' '49.75" - Use
Exanpl es:

To request the enul ator
[unify_tcl k_program
To request the enul ator
[unify_tcl k_prograni
To request the enul ator
[unify_tcl k_prograni
To request the enul ator

[unify_tcl k_program
[unify_tcl k_frequency]

To request the enul ator

[unify_tcl k_program
[unify_tcl k_frequency]

To request the enul ator

[unify_tcl k_program
[unify tcl k_frequency]

To request the enul ator

fromits PLL, which is 1MHz, 2MHz, 4MHz, 5MHz or

[unify tclk_program

defaul t cl ock.

m ni muminternal frequency (currently 0.5VHz).
| egacy 510 frequency (always 10.368MHz).
standard TBC frequency (currently 30MHz).

the default HS-RTDX frequency (currently 35Mz).
the maxi muminternal frequency (currently 50MHz).
exact whol e nmegahertz frequencies.

exact half megahertz frequencies.

near (<1% and exact quarter negahertz frequencies.

t he
t he
t he
t he

to use the | egacy XDS510 frequency:
'l egacy'

to use the standard TBC frequency:
' standard’

to use the default HS-RTDX frequency:
' exchange'

to auto-range up-to the HS-RTDX limt:

"automatic'
' exchange'

to auto-range up-to 5. OMHz:

"autonatic'
'5.0

to use a specific frequency of 13. 75MHz:

' specific'
'13. 75

to use the reference oscillator
10VHz.

'reference’
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The [unify_pll_program] and [unify_pll_frequency] Variables

These two variabl es are consi dered out-of-date and repl aced by
[unify tclk progran] and [unify tclk frequency]. They are
still supported by the XDS560 software in case of accidenta
use with early board configuration files. They are ignored

if the newer variables are present.

These ol der variables provided limted flexibility with just three options:
1. Programthe PLL with the XDS510 | egacy frequency.

2. Auto-range the PLL with an upper limt of the HS-RTDX maxi mum frequency.
3. Programthe PLL with half and whol e megahertz frequenci es.

The bool ean variable [unify pll _progran] can be set to YES or NO
no - This inplies programthe PLL to use the | egacy
XDS510 TCLK frequency which is 10. 368MHz.
yes - This inplies programthe PLL to auto-range the TCLK
frequency or programthe PLL to a specific TCLK frequency.

The nuneric variable [unify_pll_frequency] can have values fromO to 100.

0 - This sel ects auto-ranging.
1, .., 100 - These select specific frequencies in "half-nmegahertz’ steps,
thus 1, 2, .., 99, 100 are 0.5MHz, 1.0MHz, .., 49.5MHz, 50MHz.
Exanpl es:

To request the ermulator to use the XDS510 | egacy frequency of 10. 368MHz:
[unify_tcl k_prograni no

To request the enulator to auto-range the TCLK frequency,
with an upper limt of the HS-RTDX maxi num

[unify_tcl k_prograni yes
[unify tclk _frequency] O (autoranging selected by zero val ue)

To request the enmulator to use a specific whole or half negahertz
frequency represented by a nunber that is its double.

[unify tclk_program yes
[unify tclk frequency] 70 (specific frequency is this nunber divided by 2)
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The [unify_tclk_reference] Variable

This string variable instructs the software in XDS560 products to generate
PLL progranmn ng commands for a specific reference oscillator frequency.
The PLL generates the JTAG cl ock TCLK i n XDS560 products.

There are five options used to instruct the XDS560 software
to match its PLL programm ng comands to specific
reference oscillator frequency.

The variable [unify_tclk_reference] has a string value with six options:

"default' - Assune the default PLL reference oscill ator
'1.0 - Assune a 1.0MHz PLL reference oscill ator
'2.0 - Assune a 2.0MHz PLL reference oscill ator
"4, 0 - Assunme a 4.0MHz PLL reference oscill ator
'5. 0 - Assunme a 5.0MHz PLL reference oscill ator
'10. 0 - Assunme a 10.0MHz PLL reference oscill ator

As an exanple, to instruct the enulator to generate PLL
progranmm ng commands to match a 2. 0MHz reference:

[unify_tclk_reference] '2.0

The [unify_tclk_loopcount] Variable

This string variable nodifies the scan-path test used by software in XDS560
products to validate the selection of 'automatic' JTAG C ock TCLK
frequencies that were selected by [unify_tclk_program

and [unify_tclk_frequency].

It instructs the enulator to nodify its auto-rangi ng "|oop-count'.
This is the maxi num nunber of frequencies and scan-tests

which will be tried by the auto-ranging al gorithm

The variable [unify_tclk_|oopcount] is a string with two options:

"defaul t' - Use the default |oop-count (currently '64').
'2'" - '256'" - Use the explicit |oop-count val ue.

The effect of these options are |ogged by the 560 software and
reported by XDSPROBE' s -k option, so as to allow investigation
of the success and failure of of auto-ranging scan-tests.

When investigating auto-ranging failures on nultiprocessor
systens it may be necessary to increase the | oop-count:

[unify tclk | oopcount] '128
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The [unify_tclk_scantest] Variable

This string variable nodifies the scan-path test used by XDS560 products
to validate the selection of JTAG O ock TCLK frequencies that were
sel ected by [unify tclk progran] and [unify_ tcl k frequency].

It instructs the emulator to skip the scan-test entirely or to use
the scan-test and decide to continue or surrender when it fails.

The variable [unify tclk scantest] has a string value with four options:

"defaul t' - Use the default scan-test option (currently 'surrender').
' not hi ng' - Do nothing - skip the scan-test.

‘continue' - Do scan-test, log result, continue after fail.
"surrender' - Do scan-test, log result, surrender after fail

The effect of these options are | ogged by the 560 software
and reported by XDSPROBE' s -k option, so as to allow
investigation of the success and failure of these scan-tests.

As an exampl e, when the scan-path is corrupted or broken it may
be necessary to request the emulator to skip the scan test:

[unify tclk scantest] 'nothing

Using xdsprobe with the XDS560 and XDS510 63



‘4" TEXAS

SPRAT758A INSTRUMENTS

The [unify_size scantest] Variable
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This string variable nodifies the length of the scan-path tests used
by XDSPROBE for its “-b', "-i', “-g' options, and al so used by XDS560
products to validate the selection of JTAG O ock TCLK frequencies that
were selected by the [unify _tclk _progran] and [unify_tclk_frequency]
variables. Al of these tests are specific to the standard

JTAG IR instruction scan-path and JTAG DR bypass scan- pat h.

This variable instructs the enulator nodify the default |ength
from 16K bits to the given length, which is currently linited
to between 1K bits and 512K bits.

The I ength of the scan-path tests nust be greater than the total length
of the JTAG IR instruction registers and JTAG DR bypass registers for
these operations to succeed. The length of the scan-path tests can
have a noticeable effect on the speed of these operations at the

| ow TCLK frequenci es used by Quickturn and | KOS hardware

For val ues near or above 65536 bits to be effective
the [unify_bigscan] variable nust also be set to YES.
This may become automatic in a later rel ease.

The variable [unify_size_scantest] has a string value with four options:

"defaul t' - Do scan-tests of the default |ength

"shortest’ - Do scan-tests of the shortest length
"l ongest' - Do scan-tests of the | ongest |ength.
'1024' - '524288' - Do scan-tests with a specific |length.

As an exanpl e, when operating with a nultiprocessor systemwth 1024
C55xx or C64xx devices, the scan-path tests nmust be | onger than 1024
| cemaker IR registers (38 bits each) or DR registers (1 bit each):

[unify size scantest] '40000
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The [unify_size_irpath] and [unify_size drpath] Variables

These string variables nodify the JTAGIR instruction scan-path
and JTAG DR bypass scan-path size neasurenents used by
XDSPROBE for its "-b', “-i', “-g' options.

Sinm|ar measurenents are al so used by XDS560 products as part of
validating the selection of JTAG O ock TCLK frequenci es that were
sel ected by [unify tclk progran] and [unify_ tcl k _frequency].

These variables instruct the enulator to either neasure the
total size of all the registers on the IR or DR scan-paths,
or to use the values provided by these vari abl es.

The variables [unify size irpath] and [unify_size irpath]
have string values with three options:

"defaul t' - Do the default operation (currently measure).
' measure' - Measure the size of the IR instruction scan-path
"0'" - '524288' - Specify the size of the DR bypass scan-path.

The [unify_bigscan] Variable

Thi s bool ean variable is used by XDS510 and XDS560 software
to enabl e big scans over 65536 bits in | ength and accept
the corresponding small reduction in perfornmance.

The default operation inproves performance by progranm ng
only one of the two counter registers in the controller
This limts the size of the scans to just bel ow 65536 bits.

It may be used to aid in debugging new silicon by allow ng
the XDS510 and XDS560 to be used to access proprietary

i nternal scan-paths that are nmuch bigger than the

rel atively short public scan-paths.

The variable [unify_bigscan] has a bool ean value with two options:

no - Use only short scans and obtain inproved performance.
yes - Enable big scans over 65536 bits in | ength.

This variable affects all IR and DR scans, unlike the
related [unify_size_scantest] variable that affects
only scan-path tests specific to the standard JTAG IR
i nstruction scan-path and JTAG DR bypass scan- pat h.
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The [unify_noamble] Variable

Thi s bool ean variable is used by XDS510 and XDS560 software to disable
the internally cal cul ated scan-path pre-anbl es and post-anbl es that
select a single target device in a nulti-processor system

It may be used to aid in debugging problems with multiprocessor systens
by allowing themto be reproduced by applying the board configuration
file for a nultiprocessor systemto a systemwi th a single target device.

The variable [unify_noanbl e] has a bool ean value with two options:

no - Use the internally calculated pre-anble and post-anble.
yes - Use the value of zero for the pre-anble and post-anble.

The [unify_clkmode] Variable
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This string variable is used by XDS510 and XDS560 software to configure the
normal operating nmode of the software so as to inprove performance at high
TCLK frequencies and to enabl e operation at TCLK frequenci es down to 1KHz.

This variable is commonly used with the Sourcel ess-EPK, and with Qui ckturn and
| KOS hardware via the XDS510, because of its need for mauual configuration
This variable is hopefully never required with the self configuring XDS560.

The “slow clock node' is used by XDS510 and XDS560 to enabl e operation at

| ow TCLK frequencies down to just 1KHz by instructing the software to pol
the ready signal on the Test Bus Controller. |In this node the default | ow
frequency limt is 20000Hz. Operation can be extended down to just 1000Hz by
explicitly specifying the actual low frequency limt. This information is
used to nodify internal timeout values, so as to ensure | ong JTAG scans

at low TCLK frequencies are not interpreted as a hung scan-controller.

The “fast clock node' is used by XDS510 and XDS560 to inprove
performance at hi gh TCLK frequencies by instructing the software
to skip certain polling operations on the Test Bus Controller

The “automatic clock node' is used to instruct XDS560 software
only to make an automatic selection of the appropriate node
based on its neasurenent of the TCLK frequency.

The variable [unify_cl knode] has a string value with six options:

"defaul t’ - Use the default clock nbode option

"automatic' - Use the autonmatic clock node option

'fast' - Use the fast clock node option

‘nor mal ' - Use the normal clock node option

"sl ow - Use the slow clock node option with
the default |ow frequency limt.

' 1000 - Use the slow clock node option with

an explicit low frequency linmt.

When it is not defined the XDS510 and XDS560 use the default clock node, which
the XDS510 interprets as 'nornal' and the XDS560 interprets as 'automatic'.
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The [unify_slowclk], [unify_slowfrq], [unify_fastclk] and [unify_autoclk] Variables

These three bool ean vari abl es are consi dered out-of-date and repl aced
by [unify clknode]. They are still supported by the software due to
their popularity. They are ignored if the newer variable is present.

The variable [unify_slowl k] has a bool ean value with two options:

no - This inplies the target clock is nornal.
USCIF3 will optimse for standard perfornmance.

yes - This inplies the target clock is slow USCIF3 will optimse
for slow clock operation at the expense of performance.
When used together with [unify slowfrq], this choice
works with | ow TCLK frequencies down to just 1KHz.

The variable [unify_slowfrqg] has a numerical val ue.
It specifies the | owest TCLK frequency supported by [unify_slowcl k] .

default - If not used then the | owest frequency
supported by [unify slowcl k] is 20000Hz.

nunber - If used then it specifies in Hz the | owest frequency
supported by [unify_slowlk]. This value is used to

nmodi fy internal timeout values, so as to ensure |ong
JTAG scans at |ow TCLK frequencies are not interpreted
as a hung scan-controller. It has been tested at
frequencies as | ow as 1000Hz.

The variable [unify_fastclk] has a bool ean value with two options:

no - This inplies the target clock is nornal.
USCIF3 will optimse for standard performance.

yes - This inplies the target clock is fast. USCIF3 will optimse
for faster TCLK frequencies and have better perfornance.

The variable [unify_autocl k] has a bool ean value with two options:

no - This inplies operate in normal clock node regardl ess
of the clock frequency programmed into the PLL in the system
unl ess instructed by the other two configuration vari abl es.
yes - This inplies automatically configure itself to operate in
sl ow cl ock/ normal cl ock/fast clock node based on the
cl ock frequency programred into the PLL in the system

They have an obscure prioritisation scheme, but [unify_slowfrq]
al one does inmply [unify_slowcl k], and they will both override
the others when several are sinmultaneously defined.

When none are defined the XDS510 default clock node is normnal
cl ock and the XDS560 default clock nbode is automatic.
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The [pod_drvr] and [pod_port] Variables

These two variables are used by the XDS510 software to | oad and
address an adapter DLL file that was devel oped using the Sourcel ess- EPK

The variable [pod_drvr] has a string value that is the file nane
of the adapter DLL | oaded by the XDS510 software to operate
a Tl or third-party product instead of an XDS510.

"ol dtool.dlI" - The nornal - node XDS510 adapter in the USCIF archive.
"newt ool . dl'I" - The bl ock-nbde XDS510 adapter in the USCIF archive.

' pod510.dl 1" - The nornal - node XDS510 adapter in the Sourcel ess- EPK

" pod510bl k. dl 1" - The bl ock- nbde XDS510 adapter in the Sourcel ess- EPK
"dsk6x1lpp.dll' - The adapter for TI's 6211 and 6711 Parallel Port DSK's
' pci 5510.dl 1" - The adapter for TlI's 5510 PClI Target Board.
"mdpjtag3.dll' - The adapter for Bl ack-Hawk DSP's USB 2.0 enul at or
"iipcipod.dll' - The adapter for Innovative Integration’ s PCl enul ator
"podfl exds.dl ' - The adapter for DSP-Research's FleXDS PCl enul ator
"flexdscli.dll' - The adapter for DSP-Research's FleXDS TCP/|P enul at or

The variable [pod_port] has a nuneric value that is the port address

that the XDS510 software to be passed to the adapter DLL instead

of the port address provided by the debugger or utility software.

0x01234567 - Up to eight hexadecinmal digits that over-ride the port address.

The [pod_logmode], [pod_logfile] and [pod_logtype] Variables

These three variables are used to generate text formatted | og-files when

usi ng the XDS510 software and the Sourcel ess-EPK to devel op adapter DLL's.

They are used to aid in the devel opnent of those adapter DLL's by

configuring the generation of text formatted log-files that document

the interaction of the XDS510 software and those adapter DLL'Ss.

The variabl e [pod_| ognbde] has a bool ean val ue:

no - Disable the generation of a adapter log-file.
yes - Enabl e the generation of an adapter log-file.

The variable [pod_logfile] has a string val ue:
"Log-File.txt' - The file-name of the Sourcel ess-EPK adapter |og-file.
The variable [pod_|I ogtype] has a string val ue:

"short' - Cenerate a short format (brief) adapter log-file.
"long" - Generate a long format (verbose) adapter log-file.
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The [pod_blkmode] Variable

Thi s bool ean variable is used with adapters designed using the
XDS510 software and Sourcel ess-EPK that are capabl e of operating
in both nornal -node and bl ock-node. It is used to switch the
adapter fromusing the default normal -node over to bl ock-node.

The variabl e [unify_ bl knode] has a bool ean value with two options:

no - Configure the adapter for nornal -nbde operation
yes - Configure the adapter for bl ock-npde operation

The [reset_option], [probe_option], [error_option] and [build_option] Variables

These string variables are used when the “-e' option is used
with the XDSRESET, XDSPROBE, XDSERROR and XDSBUI LD utilities.
The vari ables are used to provide extra comand |ine options
or all of the command |ine options for these utilities.

If the "-e' option has a sub-argunent then it provides
a suffix to the variable nane. This allows nultiple
pre-defined options to be enbedded in the board
configuration file, and for one of themto be selected
by the sub-argunent to the option. For exanple:

use "-e' with XDSPROBE to sel ect [probe_option]

use “-etestl' with XDSPROBE to sel ect [probe option_testl]
use -etest2' with XDSPROBE to sel ect [probe_option_test2]
use -etest3 with XDSPROBE to sel ect [probe_option_test3]

These variables also all ow appropriate builds of the utility
to be used in environnents where C |anguage |O is avail abl e,
but the command-line interface is not convenient (a Wndows

short-cut) or does not exist (enbedded systens).

Detailed i nformati on about the use of these variables is

provided by the manuals for these utilities. The nanual s
are printed by the “-vh' option of these comuands.
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Appendix — The Terms and Definitions
510-class

This term refers to TI's ISA-bus XDS510 emulator and to those products developed using TI's
Sourceless-EPK for 510-class products.

560-class

This term refers to TI's PCl-bus XDS560 emulator and to those products developed using TI's
Source-EPK for 560-class products.

Sourceless EPK

The TI Sourceless Emulation Porting Kit for 510-class products (Tl part number
EPKTMDX3240B51) allows TI customers or third parties to expand the emulation capability of
Code Composer Studio. This may be implemented without any Tl product specific knowledge or
technology and may take the form of a general emulation controller that supports many target
systems or a DSP board that contains a Test Bus Controller. All implementations must contain a
TI TBC (SN74ACT8990) or TBC compatible device. The Sourceless EPK allows developers to
use the transport mechanism or bus of their choice to access the TBC. This allows Code
Composer Studio to be used in more environments than are directly provided by TI. It requires
use of TI's SN74ACT8990 Test Bus Controller to ensure compatibility with the DSP and ARM
drivers provided with Code Composer Studio 2.00 and 2.10

TBC

This term normally refers to the SN74ACT8990 Test Bus Controller that is used in many TI
EVMs, DSKs and is required for the Sourceless EPK. This is a parallel access device used by
TI's emulation software to control the serial JTAG link and one or more Tl DSPs.

TCLK

This term refers to the JTAG Test Clock signal that is used to clock the scan-path connecting the
TBC and target DSP or ARM micro-controller.

CCS

This term refers to both the 2.00 and 2.10 releases of Code Composer Studio.
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