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Technical Notes

National CRX Family On-Chip Emulation
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1 Introduction

The CRX is the next generation CompactRISC architecture. This architecture extends the earlier CR16 family of
products by providing full 32-bit processing and memory space, additional registers, ultra-fast context switching
and architectural extensibility features.

The CRX supports a variety of debugging features, which are utilized by the hardware debug module (SDI).
Optionally, Nexus Trace Module can be built into the CPU, which allows external hardware to implement

advanced features like trace, profiler and execution coverage. External development system communicates with
CRX SDI via standard IEEE1149.1 (JTAG) port.

Debug Features

The CRX Emulation System features:

e  Up to 16 hardware breakpoints

e Unlimited software breakpoints, including in the internal FLASH
e Access breakpoints

® Real-time access

e Fast internal FLASH programming

®  On-Chip Nexus Trace

e RTR Execution Profiler

e RTR Execution Coverage
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2 Emulation options

2.1 Hardware Options
fmuationoptions ————___[)|

Hardware | CPU | Iniialization | JTAG |

= [Moduledpe —Debug [/0 levels
Bk ROV
% B+ S0 = 33y
BRSO - JTEE [Ease FRIE] ™ Tanget Yoo
= IEEEE probe samplingtresheld —————1 = Hot Attach
% Tange! € Eriahle: I'I.? v '

(] I Cancel Help

Emulation options, Hardware pane

Debug 1/0 levels

The development system can be configured in a way that debug (BDM/JTAG) signals are driven at 3.3V, 5V or
target voltage levels. When 'Target Vcc' Debug I/0 level is selected, a voltage applied to the belonging reference
voltage pin (target debug connector) is used as a reference voltage for driving debug (BDM/JITAG) signals.
Make sure that the target reference voltage pin is connected when "Target Vcc' Debug I/0 level is selected

Hot Attach

The JTAG module supports the Hot Attach function. This is a function, which enables the emulator to be
connected to a working target device and have all debug functions available.

The procedure for Hot Attach:
1. The target application should be running.
2. Hot Attach should be selected in the software.

3. A download should be performed, but without the JTAG cable connected. The emulator will be initialized
and the ATTACH status will be shown.

4. Connect the JTAG cable.
5. Select the Attach option in the Debug menu. When this option is selected, the emulator tries to communicate
through JTAG. If it is successful, it shows the STOP or RUNNING status. At this point, all debug functions

are available.

6. When the debugging is finished, the CPU should be set to running and Detach selected from the Debug
menu. The status shown is ATTACH. Now the JTAG cable can be safely removed.
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2.2 Initialization Sequence

Before the flash programming or download can take place, the user must ensure that the memory is accessible.
This is very important since there are many applications using memory resources (e.g. external RAM, external
flash), which are not accessible after the CPU reset. In that case, the debugger must execute after the CPU reset a
so called initialization sequence, which configures necessary CPU chip selects and then the download or flash
programming can actually take place. The user must set up the initialization sequence based on his application.

Note: Normally, there is no need for initialization sequence in case of a single chip application/CPU.

The initialization sequence can be set up in two ways:

1. Set up the initialization sequence by adding necessary register writes directly in the Initialization page

within winIDEA.
T N |
Hardware | CPU Iniialization | JTag |

| nitialization I Init zequence j I'I secand(z]

I Load from i | -
=0 HEx

[~ Reset CPU after DL/reset commands [invalidates intialization]

Addresz offzet ISpecif}l

Area | &ddress | Register |Data

Physical FFECOOOD  EBI_CSRO 00402031 ;l Add...
Physzic:al FFEOOOO4  EBI_CSR1 00302021 =

Phwyszical FFEOOOZ20  EBI_RCR 00aoaac Froperties...

[

s
- I Bemove

Cancel | Help |

o]

2.  winIDEA accepts initialization sequence as a text file with .ini extension. The file must be written
according to the syntax specified in the appendix in the hardware user’s guide.

Excerpt from the Demo.ini:

S EBI_CSRO L 0x00402031
S EBI_CSR1 L 0x00802021

S EBI_RCR L 0x00000001

// CSO - ext. flash, 4 wait states
// CS1 - ext. SRAM

// remap internal RAM
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Emulation Options Ed |

Hardware | CPU Initialization | JTag |

| nitialization Ilnit FEUENCE j I'I secar|E|
V¥ Load from file IDemD.ini J
Addiess offset | Speciy |0 HEX

[ Reset CPU after DL/reset commands [invalidates intialization]

brea | &ddress | Register |Data

| Addl..

Y

Broperties...
LI - Eemove
(] I Cancel | Help |

|

The advantage of the second method is that you can simply distribute your .ini file among different workspaces
and users. Additionally, you can easily comment out some line while debugging the initialization sequence itself.

There is also a third method, which can be used too but it’s not highly recommended for the start up. The user

can initialize the CPU by executing part of the code in the target ROM for X seconds by using 'Reset and run for
X sec' option.

Emulation Options |

Hardware | CFU  Initialization | JT4G |

Initializatian IHESEt target, Run... j |3 second(z]
™| Loadifrom file | J
Address offset |5 pecify ~|Jo HEX
[ Reset CPL after DL/reset commands [invalidates intialization}
frea |&ddress | Register |Data

Broperties...
LI T Bemoyve
(] I Cancel | Help |

i
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2.3 JTAG Scan Speed
fmuationoptions ————___[)|

Hardwarel CFU Ilnitializatiu:un JTAG |

Scan speed IFast j |24|:”:“:| j kHz
I Usze ISIDW j IEEIEI j kHz scan speed duning initialization

— ¥ This iz the single device in the JTAG chain
~ Multi Core Debugging IR Prefis

IEI
[T Enzbled |Debug muliple cores on the same | IR Paostfiz IEI
II:I
ID

chain [use multiple emulatars]
DR Prefis

[ Haster  [This instance will initialize the
JTAG chain, DR Paostfix

Cancel | Help |

JTAG Scan Speed definition

Scan speed

The JTAG chain scanning speed can be set to:

e Slow - long delays are introduced in the JTAG scanning to support the slowest devices. JTAG clock
frequency varying from 1 kHz to 2000 kHz can be set.

e  Fast — the JTAG chain is scanned with no delays.
e Burst — provides the ability to set the JTAG clock frequency varying from 4 MHz to 100 MHz.
e Burst+ - provides the ability to set the JTAG clock frequency varying from 4 MHz to 100 MHz

Slow and Fast JTAG scanning is implemented by means of software toggling the necessary JTAG signals. Burst
mode is a mixture of software and hardware based scanning and should normally work except when the ITAG
scan frequency is an issue that is when the JTAG scan frequency used by the hardware accelerator is too high for
the CPU. In general, selecting an appropriate scan frequency usually depends on scan speed limitations of the
CPU. In Burst+ mode, complete scan is controlled by the hardware accelerator, which poses some preconditions,
which are not met with all CPUs. Consequentially, Burst+ mode doesn’t work for all CPUs.

In general, Fast mode should be used as a default setting. If the debugger works stable with this setting, try Burst
or Burst+ mode to increase the download speed. If Fast mode already fails, try Slow mode at different scan
frequencies until you find a working setting.

Note: Burst and Burst+ modes are implemented only for PowerPC and ARM CPUs, including XScale.

Use — Scan Speed during Initialization

On some systems, slower scan speed must be used during initialization, during which the CPU clock is raised
(PLL engaged) and then higher scan speeds can be used in operation. In such case, this option and the
appropriate scan speed must be selected.
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3 CPU Setup

3.1 General Options

CPU Setup |

Dptiors |Del:uugging| .ﬁ.dvancedl

— Dptiohz
= | BEESET Eram Tiarge! Enatled
= | I Enatled siben Stopped
= | [rtemupts Enatiled ke Stopped
™ | Herd lntermpt Misable When Stopped
W Stop CPU &ctivities \When Stopped
7| Test Made
[~ Cache downloaded code only [do not load ta target)

ak. I Cancel Help

General options dialog

Stop CPU Activities When Stopped

When the option is checked, all internal peripherals like timers and counters are stopped when the application is
stopped. Otherwise, timers and counters remain running while the program is stopped. Usually, when the option
is checked, the emulation system behaves more consistently while stepping through the program. While being
aware of the consequences, it is up to the user whether the option is checked or not.

For instance, it’s is recommend that a timer, which generates interrupts, is stopped when the application is
stopped. Otherwise, the CPU would first service all pending interrupts (generated by the timer while the
application was stopped) after the application is resumed. Such behaviour is far away from the actual behaviour
of the target application.

Cache Downloaded Code only (do not load to target)

When this option is checked, the download files will not propagate to the target using standard debug download
but the Target download files will.

In cases, where the application is previously programmed in the target or it's programmed through the flash
programming dialog, the user may uncheck 'Load code' in the 'Properties' dialog when specifying the debug
download file(s). By doing so, the debugger loads only the necessary debug information for high level
debugging while it doesn't load any code. However, debug functionalities like ETM and Nexus trace will not
work then since an exact code image of the executed code is required as a prerequisite for the correct trace
program flow reconstruction. This applies also for the call stack on some CPU platforms. In such applications,
'Load code' option should remain checked and 'Cache downloaded code only (do not load to target)' option
checked instead. This will yield in debug information and code image loaded to the debugger but no memory
writes will propagate to the target, which otherwise normally load the code to the target.
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3.2 Debugging Options
CPU Setup |

Options ~ Debugging | Advanced |

E xecution breakpoints
= Hardware breakpoints

ak. I Cancel Help

Debugging options dialog

Execution breakpoints
Hardware Breakpoints

Hardware breakpoints are breakpoints that are already provided by the CPU. The number of hardware
breakpoints is limited to four. The advantage is that they function anywhere in the CPU space, which is not the
case for software breakpoints, which normally cannot be used in the FLASH memory, non-writeable memory
(ROM) or self-modifying code. If the option 'Use hardware breakpoints' is selected, only hardware breakpoints
are used for execution breakpoints.

Note that the debugger, when executing source step debug command, uses one breakpoint. Hence, when all
available hardware breakpoints are used as execution breakpoints, the debugger may fail to execute debug step.
The debugger offers Reserve one breakpoint for high-level debugging' option in the Debug/Debug
Options/Debugging' tab to circumvent this. By default this option is checked and the user can uncheck it
anytime.

The same on-chip debug resources are shared among hardware execution breakpoints, access breakpoints and
on-chip trace trigger. Consequentially, debug resources used by one debug functionality are not available for the
other two debug functionalities. In practice this would mean that no trace trigger can be set for instance on
instruction address, when four execution breakpoints are set already.

Software Breakpoints

Available hardware breakpoints often prove to be insufficient. Then the debugger can use unlimited software
breakpoints to work around this limitation.

When a software breakpoint is being used, the program first attempts to modify the source code by placing a
break instruction into the code. If setting software breakpoint fails, a hardware breakpoint is used instead.
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3.3 Advanced Options

CPU Setup |

Options | Debugging  Advanced |

" Owermide startup register values

[ PC - Program Counter IEI HE:

IER |0 HE>
Program Internal FLASH —— Eraze before download
= Entire: dewice
= [ 12 | tertal b Eritar = Eragram Hfermaticn Elesk 1
ILlse ——— j I} Data [ farmation Bloek

ak. I Cancel Help

Advanced Emulation Options

Override startup register values

The user can preset PC after reset.

UBR

The User Base register (TMR) is used to specify the address of the Ownership Trace register, the CPU has to
write to in order to force an Ownership Trace message (if Ownership Trace is enabled).

For more information on Ownership Trace and the UBR register, please see the CRX user’s manual.

4 FLASH programming

The CRX CPUs have internal flash, which is programmed through standard debug download; thereby no
standard FLASH setup dialog is available. The debugger recognizes which code from the download file fits in
the FLASH. All necessary FLASH programming settings are done in the ‘CPU Setup/Advanced’ dialog.

5 Real-Time Memory Access
CRX family debug module supports real-time memory access. Watch window’s Rt. Watch panes can be
configured to inspect memory without stalling the CPU. Optionally, memory and SFR windows can be

configured to use real-time access as well.

Please refer to the Software User's Guide for more information on Real-Time watches.
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6 Access Breakpoints

The same on-chip debug resources are shared among hardware execution breakpoints, access breakpoints and
on-chip trace trigger. Consequentially, debug resources used by one debug functionality are not available for the
other two debug functionalities. In practice this would mean that no trace trigger can be set for instance on
instruction address, when four execution breakpoints are set already.

Four independent breakpoint modules are available. Each module has two breakpoint registers, which enable the
following functions: breakpoint A, breakpoint B, breakpoint A or breakpoint B, area (from A to B) and
breakpoint A then B. For each breakpoint the access method can be selected (execution, data read, data write,
data read or write). The software automatically uses 3 breakpoint modules as execution breakpoints (i.e. 5 user
breakpoints and one reserved for debugging), the fourth breakpoint module is used as an access breakpoint
module with data read, data write and data read or write access types.

Hardware Breakpoints |

Address |

Breakpoint cormbination I-é't j

cA
Address.. I||:|:-:'|24|:|
™| Entire abjest

Arccess I'w'rite vI

g
Sddress.. ||

Access |[RDAWE

—%hen Breakpointz Ocour
W Display meszage box ¥ Eeep

(] 4 Cancel |1 Help

CRX Hardware Breakpoints dialog

Breakpoint combination

Access breakpoint can be set on a debug event combined from two watchpoints A and B. Possible combinations:
A, B, AOR B, A THEN B or a range defined by A and B.

A, B
The address of the trigger condition is defined here. Access type can be Execute, Read/Write, Write or Read.

When Breakpoints Occur

A beep can be issued and/or a message displayed indicating that an access breakpoint has occurred.
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7 Trace

CRX family implements on-chip trace support according to the Nexus standard.

Instruction Trace

Using a branch-trace mechanism, the instruction trace feature collects the information to trace program
execution. For example, the branch-trace mechanism takes into account how many sequential instructions the
processor has executed since the last taken branch or exception. Then the debugging tool can interpolate the
instruction trace for sequential instructions from a local image of program memory contents. In this way, the
debugging tool can reconstruct the full program flow. Self modifying code cannot be traced due to this concept.

Nexus trace implements internal FIFO buffer, which keeps the data in the pipe when the trace port bandwidth
requirements are greater than capabilities. FIFO is heavily used when the application sequentially accesses data,
which yields heavy trace port traffic through a narrow trace port.

Note that only transmitted addresses (messages) contain relatively (time of message, not of execution) valid time
stamp information. All CPU cycles being reconstructed by the debugger relying on code image and inserted
between the recorded addresses, don’t contain valid time information. Any interpolation with the recorded
addresses containing valid time stamp is misleading for the user. Thereby, more frames displayed in the trace
window have the same time stamp value.

Data Trace

The data trace feature is used to track real-time data accesses to device specific internal peripheral and memory
locations by specifying a start and stop address with read or write access control.

Transmitted information about the memory access cannot be compressed fundamentally since each memory
access is distinctive and not predictable. Errors in the trace may appear when the CPU executes too many data
accesses in short period, which yield numerous Nexus messages (internal data message FIFO overflow), which
cannot be sent out through the narrow Nexus port to the external development system on time.

Therefore, it’s highly recommended to configure on-chip message control to restrict data trace recording only to
data areas of interest to minimize possible overflows.

OTM Trace

Ownership trace messages (OTM) are generated, when the application, for instance operating system writes to
the process ID register (PIDO0) or the memory mapped ownership trace register (OTR).

OTM trace can be used for Task Profiler. For instance, a unique value named task ID is assigned to each task.
Then it’s presumed that the application writes task ID to PIDO or OTR on every task switch. As a result, the
debugger can display how the tasks were switched through the time by collecting OTM messages and relying on
known task IDs.
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Trace Features (iTRACE PRO):

e Compliant with Nexus standard
e  External trace buffer

e Instruction, Data and OTM Trace
e  On-Chip Trigger and Qualifier

e Time Stamps

e AUX inputs

e Trigger Input/Output

e Nexus Reconstruction (RTR)

e Advanced Trigger (RTR)

e RTR Execution Profiler

e RTR Execution Coverage

7.1 On-Chip Trace Trigger Configuration

The same on-chip debug resources are shared among hardware execution breakpoints, access breakpoints and
on-chip trace trigger. Consequentially, debug resources used by one debug functionality are not available for the
other two debug functionalities. In practice this would mean that no trace trigger can be set for instance on
instruction address, when 16 execution breakpoints are set already.

Trigger On

Trace can trigger immediately after the trace is started or can trigger on a debug event combined from two
watchpoints A and B. Possible combinations: A, B, A OR B, A THEN B or a range defined by A and B.

A, B
The address of the trigger condition is defined here. Access type can be Execute, Read/Write, Write or Read.

Buffer Size

Buffer Size determines the depth of the trace buffer. It’s recommended to use minimum buffer size which results
in faster trace upload time and smaller trace file.

Trigger Position

Depending on the needs, trigger can be located at the beginning, in the center or at the end of the trace buffer.
Note that the trigger position is not configurable for minimum buffer. If the user intends to analyze the trace
record after the trigger, it makes sense to use ‘Begin’ trigger position and ‘End’ trigger position when the trace
pre-history that is program behavior before trigger is required.

Continuous mode

Continuous mode keeps recording program execution until the CPU or trace is manually stopped. Normally, the
trace records only until the trace buffer is full. This option should be checked, when it’s required to analyze
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program behavior just before the CPU is stopped. Additionally, the Trigger should be set to ‘anything in such
configuration.

Trace [ x|
Tiigger | Qualfier | AUX Card |

Trigger On I 'l = Eonbinuous mede
Trigger Pasitian IEentEI "'l

=)
Address. . ||

¥ Enfire afject

Access (RDAWE =

- B

Addresz.. | I

Accezz [RDAWH ™

Time Stamp ITime 'l Buffer Size IMinimum 'I

Ok, I Cancel Help

Trace Trigger dialog

7.2 On-Chip Trace Qualifier Configuration

Mind that the trace may start displaying errors due to the data trace enabled. Depending on the application,
Nexus trace can output a huge amount of access addresses and access data which in worst case yield in internal
data message FIFO overflows due to a limited Nexus port bandwidth. Instruction path reconstruction fails as
soon as it comes to the FIFO overflow.

To stay away from possible overflows, the user should use qualifier(s), which allows defining the data of interest
to be traced only. This minimizes the number of data access messages to be sent through the Nexus port.

When Qualifier is used on Program Trace, the trace may capture more program flow (from the aspect of time)
using the same trace buffer size.

Refer to CPU user’s manual for mode details on configuring qualifier. Qualifier dialog completely matches with
available on-chip debug resources and there should be no problems to relate described on chip resources from
the user’s guide with the qualifier dialog.
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Trace [ x|
Trigger Hualifier |.~'—\U>< I:ardl

— Rec eszages

[T OTM Data Inone "I
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Combination Inone 'I = Entire afject Start End

I__l —TCRBO
I~ wiP1 I JIE”EC j r IWPD jv P2 T ¥ Cortrol Program Trace
= Eortoliata Trace
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= Enabled I ,I
L I JIEHEC J = I™| Fange A=] T r Combination
Combination Inane "'I = Entire afject Start End B =|TEED j ml IUncanditiDnalj
I wrs | e I T [wro =] [wrz =]| |e-[roco <]
Address Accezs  MSE _IT_EE2
- Enabled
~ wrs | [ AT Sl

Combination | -] i=tee]
ombination | rone I} Enfite obiest Start End

— TCB1
™ wPS I J IE"‘EC j r IWPD :lv IWF‘2 :|v ¥ Contral Program Trace

[0} Eontraliata Trace

Address Accezs  MSE rTCCs Meg
= [ Enabled _
™ wPe I JIE“EC J r 15| Fare J‘i""'ITEED j' O Camsimaen
Combination Inone 'I ™| Entire afject Start End E =|TEED j - IUncanditiDnalj

™ wr7 | e A T [wro ] [wez =]| | c=[recca o]
Ok, I Cancel | Help |

On-Chip Trace Qualifier dialog

Record Messages

This is a global setting, which enables Program, Data and OTM trace. Program trace only is enabled by default.

TCBO, TCBI
TCBO and TCB1 can be used to control Program and Data trace. When for instance, a complete program
execution must be recorded, use TCBO to control Program trace and then use TCB1 to record data accesses in

limited memory range(s).

When TCB is used to restrict recorded information, it’s logically combined from event A, B and C. Each of these
events can be TCCO, TCC1, TCC2 or TCC3 event, which are configured independently.

TCCO-TCC3

TCC condition is defined by start and end condition, where start and end condition is selected watchpoint (WPO-
WP7) match. As an alternative, TCC valid condition can be watchpoint range match.
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WPO-WP7

8 watchpoints can be used to limit program or data trace recording. They can be configured for 8 address
matches or 4 address ranges. Access type can be Execute, Read/Write, Read or Write.

TCCO
TCBO
TCCO
Ero%rlam Trace
nable
I TCCO
6 O
'ga E TCBO
- 3 P Trace
£ ® TCCO POR rogram
g 2 Module
[s ]
:
o = Data Trace
@ '§_ TCCO DOR Madule
S € TCBO
=
© TCCO Data Trace
- Enable
TCCO
TCBO
TCCO

Watchpoint/ O
| Watchrange Condition of Start/Stop of Qualifiers Enable
Definition Conditions to form

| Detection

| | I
| o |
Trace Start/Stop | Boolean Combination | Global ORing | Global
| Trace Qualifiers | l
| | I

Qualifier on-chip resources

7.3 Troubleshooting Scenarios

7.3.1 Record everything

This configuration is used to record the contiguous program flow either from the program start on or up to the
moment, when the program stops.

The trace can start recording on the initial program start from the reset or after resuming the program from the
breakpoint location. The trace records and displays program flow from the start until the trace buffer fulfills.

As an alternative, the trace can stop recording on a program stop. ‘Continuous mode’ allows roll over of the trace
buffer, which results in the trace recording up to the moment when the application stops. In practice, the trace
displays the program flow just before the program stops, for instance, due to a breakpoint hit or due to a stop
debug command issued by the user.
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Example: The application behavior needs to be analyzed without any intrusion on the CPU execution. The trace
should display program execution just before the CPU is stopped by debug stop command.

e Select ‘Record everything’ operation type in the ‘Trace configuration’ dialog and make sure that
‘Continuous mode’ option is checked to ensure that the trace buffer rolls over while recording the

running program. The trace will stop as soon as the CPU is stopped.

¢ Select minimum or maximum buffer size depending on the required depth of the trace record. Have in
mind that the minimum buffer uploads faster than the maximum.

Trace configuration Ei |

Trigger |
% Record everwthing —— ¢ Lze tiggerdqualifier

Time zlice ITime VI Trigger Lizt @ o
— Buffer Size

* Min © May

.

— Dperation

Eonfigures.. [
[T Auto start when CPU starts =onifigurs | o |

[ Ontigaer break execution SEIECHACHYE NaEET |

ak. I Cancel | Help |

With these settings, the trace records program execution as long as it’s running. As soon as the program is
stopped, the trace stops recording and displays the results.

7.3.2 Plain Trigger Configurations

This section describes configuring trace to trigger on a specific function being executed or to record specific
variable data accesses.

‘On trigger break execution’ option in the ‘Trace Configuration’ dialog should be checked when it’s required to
stop the program on a trigger event.

Example: Trace starts recording after the Type_FunctionPointer function is called. Only data accesses to
the iCounter variable should be recorded besides the program flow.

e Select ‘Use trigger/qualifier’ operation type in the ‘Trace configuration’ dialog, add and name a new
trigger (e.g. Trigger0), and open ‘Trigger and Qualifier Configuration’ dialog.

e Configure trigger on watchpoint A and define watchpoint A in the Trace Trigger dialog. Set
Type_FunctionPointer for address and Execute for Access type.
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Trace configuration
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Trace Trigger dialog
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e Next, configure qualifier in the Trace Qualifier dialog. First, enable program and data trace in the
Record Messages field.

e Let’s use TCBO to control program trace and TCB1 to control data trace. Leave TCBO at default setting
(Unconditional) which results in program trace recording complete program flow.

e Select ‘AIBIC’ condition for TCB1 Combination and select TCCO event for events A, B and C.

®  Configure watchpoint WP0. Set iCounter for the address; set Combination to ‘Range’ and Access to
‘R/W’. Check the ‘Entire object’ option.

e Finally enable TCCO event and check the ‘Range’ option.

The trace is configured. Following picture depicts current qualifier settings. Initialize the complete system, start
the trace and run the program.

Trace
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Address Access MSG — TCCO
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I JI J ¥ Range

Combination IHange vl [V Erttire object Start Erd rca
I [/F I J IHM j r IWIF'Ij jv IWF‘2 jv ¥ Contral Pragram Trace

™ Contral Data Trace

Address Accezs  MSE ~ TCC1

Meg
= " Enabled I—_,,
LR I JIEHEC J = =} Bianoe A=l r Combination

Cambination Inone "I ™| Entire abjest Start End B =|TCI:D j = IUncondltlunalj

™ wra | JIE:-:EC e IWPD vI|wP2 v| E=ITEED 'II'

Address Accezs  MSE ~TCC2
I wPd e | & [ Enabled
I JI - J =} Bianoe

Cambination | | i=tae]
armbination | one I} Enite abiest Ctart End

— TCR1
™ whs | J IE”EC 7| 10 IWPD jv IWF‘E jv [ Cortrol Program Trace

¥ Coritrol Data Trace

Address Accezs  MSE rTCC3 heg
- ™ Enabled _
I~ wiPg I JIE”EC J r B """‘_I.I-Cl:Ij j" B Gt

Combination Inone "I I= | Enfife objgst Start B 2] =|TEEDj - IAIB IC j
™ wer | L[Ees A T e | e e s |

Ok I Cancel | Help |

Let’s inspect the trace results. Trigger point can be found around frame 0 and is marked as “Watchpoint’ in the
Content bus. Two iCounter data accesses can be seen, one is i Counter read, which is followed by write
after variable’s value is incremented by one.
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Example: Trace monitors iCounter variable data accesses while the application is running.

e Select ‘Use trigger/qualifier’ operation type in the ‘Trace configuration’ dialog, add a new trigger and
open ‘Trigger and Qualifier Configuration’ dialog.

e Set ‘Anything’ for the trigger condition in the Trace Trigger dialog.

riman =

Trace Trigger dialog

e Next, configure qualifier in the Trace Qualifier dialog. First, enable data trace only in the Record
Messages field.

e Let’suse TCB1 to control data trace. Make sure that TCBO doesn’t control program nor data trace.
e Select ‘AIBIC’ condition for TCB1 Combination and select TCCO event for events A, B and C.

e  Configure watchpoint WP0. Set iCounter for the address; set Combination to ‘Range’ and Access to
‘R/W’. Check the ‘Entire object’ option.

¢ Finally enable TCCO event and check the ‘Range’ option.
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The trace is configured. Following picture depicts current qualifier settings. Initialize the complete system, start

the trace and run the program.
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Initialize the complete system, start the trace and run the program. The trace records all writes to 1Counter

variable.
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Time difference between two consecutive data write accesses can be measured using markers. In this particular
case, the time difference is 479,588 us.
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7.3.3 Advanced Trigger

iTRACE PRO offers some advanced trace features which are restricted to the instruction execution activity:
e 3-Level Trigger
e Qualifier
e Watchdog Trigger
¢  Duration Tracker

‘Nexus Reconstruction” must be selected in the Hardware/Analyzer Setup dialog to use these extra features.

Analyzer Setup E |

O peration |

Trace board type

Enable Logic Analyzer an
I™ | Eimani adule ™| Eratile Fart Extender
™| Secandaniadule

ak. I Cancel Help

3-Level Trigger

On-chip Nexus resources don’t support two or more level triggers, which might be a showstopper sometimes.
iTRACE PRO development system offers 3-level trigger applicable to the instruction bus. Events A, B and C can
be logically combined in numerous ways, including counter n for B event. All three events can be one or more
instruction address matches or ranges. A 2-level trigger example can be found in next Qualifier chapter.

— Trigger
Ia‘-‘m_l,lthing j
s |

n“B

A orn'B

A and n"B

A then n"B
Aorn®B arC

|4 and "B and C
B or [n"B and C)

A then n"B then C
& then Bl ar C
| & then 0B or C]
(& or n"B] then C
[& and n"B) then C
A-»B duration tracker
.ﬁn_l,lthing_
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Qualifier

Filter is equivalent term to the Qualifier. To make the most of the trace buffer limited in depth, a qualifier (filter)
can be used, which allows the trace to record only CPU events matching the qualifier condition(s) and thus
saving memory space for important information only. Typically, ‘Q Event* selection is used when using qualifier
and can be configured for one or more instruction address matches or ranges.

— Blualifier
[ between B.C events j

[ Event
Source Lines
Source Lines AMD 0 Al
Source Lines OR O
Cand0

Cor(l

[ between B.C events
{BorCor -
—JAarBorCorl) L

Evemthing

A so called Pre/Post Qualifier is available besides the prime qualifier. Pre Qualifier can record up to 8 CPU
cycles before the qualifier event and Post Qualifier up to 8 CPU cycles after the qualifier event.

— Qualifier

IIIJ Event j

Record

IEI 'I zamplez before O
IE| ]v zamples after 0

Time Stamp I Time - I

Thereby, the qualifier can be configured in a standard way and then additionally up to 8 CPU cycles can be
recorded before and/or after the qualifier. For instance, this allows recording of a function or just its entry point
and few instructions recorded before make possible to determine, which code (e.g. function) actually called the
inspected function.

Below example demonstrates 2-Level Trigger, Qualifier and Pre Qualifier use.

Example: Let’s record Func3 execution after the Type_Pointers function is executed and then 4-times
Type_Enum function is called.

e Select ‘Use trigger/qualifier’ operation type in the “Trace configuration’ dialog, add a new trigger and
open ‘Trigger and Qualifier Configuration’ dialog.

e Select ‘A then n*B’ for the trigger condition, specify Type_Pointers for the event A address,
Type_Enum for the event B address and set B counter to 4. Don’t forget to set Control bus to
‘Executed’ for both, A and B events.

e Next select ‘Q Event’ for the Qualifier. Specify Func3 for the Q event address and don’t forget to
‘Check entire object range’ option. By doing so, the debugger will extract the size of the Func3 and
configure address range end address accordingly.
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Trace Address Item Ed |

— 1% Range

Frar... I IFur‘u:S _EIK
W iCover entire object range Cancel |

|44 [0x2C] bytes
o |

i Mask

31E28 2?E24 ESEED 19E1E

FMIF MFFVF FFEFF FFFV

15 = 12 1= 8 7 [ 4 3En
FFFF FFFF FFFF FFFF

¢ Finally, configure ‘Record 4 samples before Qualifier’ in the Qualifier filed.

Following picture depicts current trace settings.
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Trace

Trigger and Qualifer |

— Optionz = o
= Earfitieus mode Addieszs S8 Data  BE|E] Contral 2B AL o L
¥ Enhable pipeline analiss Type_Pointers E<ECUTE
™| Eelative Timer
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e | ]
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|4 then B = e EXECUTE
Position |Eenter 'I
= bt Thime 1< I
™| = Time = I =
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— Bualifier
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Record
= Address S| pata 2| conwol 2B AU o8 L
|4 :I' samples before Qual | [Fnc3 [size) EXECUTE
IU 'I zamples after Qual
Time Stamp ITimE vI
Qk. I Cancel Help

Initialize the complete system, start the trace and run the program. Following picture shows the trace record.
Green colored line depicts Func3 entry point and yellow colored line Func3 exit point.

The user is able to determine which code actually called each Func3 function by clicking on any of four lines

before Func3 entry point.
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xecuted

59| 00000044 AES000Z0 | Func3 EXIT 15.910075 ms
AES000Z0 blr
Executed
Watchdog Trigger

A standard trigger condition, logically combined from events A, B and C, is not used to trigger directly the trace,
but it’s responsible for keeping a free running trace watchdog timer from timing out. The trace watchdog time-
out is adjustable.

When the trace watchdog timer times out, the trace triggers and optionally stops the application. The problematic
code can be found by inspecting the program flow in the trace history.

Usage

If the application being debugged features a watchdog timer, the trace watchdog trigger can be used to trap the
situations when the application watchdog timer times out and resets the system.

While the application executes predictably, it periodically calls watchdog reset routine, which resets the
watchdog timer before it times out. In case of an external watchdog timer being serviced (refreshed) by the target
signal, the external trace input (AUX) can be configured instead of a routine call.

Time-out period of the trace watchdog timer must be less than the period of the application watchdog so the trace
can trigger and record CPU behavior before the application watchdog times out and resets the system.
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Configuring Watchdog Trigger

The user needs to enter the trace watchdog time-out period and define the “trace watchdog reset” condition,
which can be logically combined from events A, B and C.

e  Check the “Watchdog’ option and specify the time-out period in the ‘Trigger’ field in the ‘Trigger and
Qualifier Configuration’ dialog.

— Trigger
|4 i
Puosition I Center R I
= i Tiime: € I
™ | FEs Time = I

W wiatchdog |2_3mg|

Trigger field

e Next, define the “trace watchdog reset” condition. Typically, only event A is selected for the “trace
watchdog reset” condition and then e.g. a reset watchdog routine, resetting the watchdog, is configured
for the event A. Of course, a more complex condition can be set up instead of the event A only.

— Trigger
I.-'-‘m_l,lthing j
s |

B

& orn*B

& and n*B

A then nB
Aorn®B arC
& and n"B and C ||
A oor [n"B and C)
A then nB then C
& then n"Blor C B
[ then 0B or C) ||
[& or n"B] then C

[& and n*B) then C
A-3B duration tracker
.-I’-'-:n_l,lthing_

Trigger conditions

Example: Target application features on-chip COP watchdog, which enables the user to check that a program is
running and sequencing properly. When the COP is being used, software is responsible for keeping a free
running watchdog timer from timing out. If the watchdog timer times out it’s an indication that the software is no
longer being executed in the intended sequence; thus a system reset is initiated.

When COP is enabled, the program must call RefreshCOP routine during the selected time-out period. Once

this is done, the internal COP counter resets to the start of a new time-out period. If the program fails to do this,
the part will reset. The COP timer time-out period is 890 us in this particular example. It may vary between the
applications since it’s configurable. The watchdog timer is reset within 800 us during the normal program flow.

The trace is going to be configured to trap COP time out before it initiates a system reset. The user can find the
code where the program misbehaves in the trace history.

e Select ‘Use trigger/qualifier’ operation type in the “Trace configuration’ dialog, add a new trigger and
open ‘Trigger and Qualifier Configuration’ dialog.
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e Select ‘A’ for the trigger condition, check the ‘“Watchdog’ option and enter 840 ps for the trace
watchdog timer time-out period.

e Specify RefreshCOP function call for an event A (reset sequence). Don’t forget to select ‘Executed’
for the Control bus.

Below picture depicts current trace settings.

Trigger and Qualifer |
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I} Certitsus mode M Data  F5|FE| Control =7| ] ALl ok L
¥ | Enable pinelite analyss FefreshCOP EXECUTE
™| Eelative Timer

Buffer Size  |Minimurn =
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— Trigger — B~ |1 3:
| b ] Addiess ga|w] Data  B2|RE| Control B2[EE] AL L]
Position I Center s I
= i Tiimee: I

™| FEx Time >| —C
Addiess )| Data 2| Control 22)5E| AU L]
¥ watchdog |84Dus

— Blualifier
I Everything j 2

A d
ke Addiesz aIEI Data aIEI Contral aIEI ALl EIEI
IU 'I samples before Qual

IEI 'I zamples after Qual
Time Stamp ITime 'I

(] Cancel Help

While the application operates correctly, the trace never triggers. The trace triggers when the application
misbehaves, that is when RefreshCOP is no longer called within 840 ps, and record the program behavior
before that. The user can find out why the watchdog wasn’t serviced by analyzing the trace record.

If longer trace history is required, select medium or maximum trace buffer size and position the trace trigger at
the end of the trace buffer.

Example: The application features (external) target watchdog timer, which is normally periodically reset every
15 ms by the WDT_RESET target signal.

The trace needs to be configured to trap the target watchdog timer time out before it initiates a system reset Then
the user can find the code where the program misbehaves using the trace history.
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The WDT_RESET target signal is connected to one of the available external trace inputs (e.g. AUXO0). Refer to
the hardware reference document delivered beside the emulation system to obtain more details on locating and
connecting the AUX inputs.

e Select ‘Use trigger/qualifier’ operation type in the “Trace configuration’ dialog, add a new trigger and
open ‘Trigger and Qualifier Configuration’ dialog.

e Select ‘A’ for the trigger condition, check ‘Watchdog’ option and enter 14 ms for the trace watchdog
timer time-out period.

e Configure AUX0=1 for the event A.

The trace will trigger as soon as the target WDT_RESET signal stops resetting the target watchdog within 14 ms
period. Below picture depicts current trace settings.
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— Qualifier
IEver_l,lthing j 0
R d
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While the application operates correctly, the trace never triggers. The trace triggers when the application
misbehaves, that is when RefreshCOP is no longer called within 840 ps, and record the program behavior
before that. The user can find out why the watchdog wasn’t serviced by analyzing the trace record.

If longer trace history is required, select medium or maximum trace buffer size and position the trace trigger at
the end of the trace buffer.
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Duration Tracker

The duration tracker measures the time that the CPU spends executing a part of the application constrained by
the event A as a start point and the event B as an end point. Typically, a function or an interrupt routine is an
object of interest and thereby constrained by events A and B. However, it can be any part of the program flow
constrained by events A and B.

Both events can be defined independently as an instruction fetch from the specific address or an active trace
auxiliary (AUX) signal.

— Trigger
I.-’-".->B duration tracker j
Puosition End w7
[ Min Time < I
[T Max Time 3 I

[ watchdog I

Trigger field
Duration Tracker provides following information for the analyzed object:
e  Minimum time
e  Maximum time
e Average time
e  Current time
¢  Number of hits

e Total profiled object time

Total CPU time

Duration tracker results are updated on the fly without intrusion on the program execution. The duration tracker
can trigger when the elapsed time between events A and B exceeds the limits defined by the user. Then the code
exceeding the limits can be found in the trace window. Maximum (Max Time) or minimum time (Min Time) or
both can be set for the trigger condition.

Set maximum time when a part of the program e.g. a function must be executed in less than Tyax time units.

Set minimum time when a part of the program e.g. a function taking care of some conversion must finish the
conversion in less than Ty time units.

Max Time is evaluated as soon as the event B is detected after the event A or simply, Current Time is compared
against Max Time after the program leaves the object being tracked.

Min Time is compared with the Current Time as soon as the event A is detected or simply, Current Time is
compared against Min Time as soon as the program enters the object being tracked.

Based on the trace history, the user can easily find why the program executed out of the normal limits. Trace
results can be additionally filtered out by using the qualifier.
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Example: There is a Timer2 Int interrupt routine, which terminates in 420 ps under normal conditions. The
user wants to trigger and break the program execution when the Timer2Int interrupt routine executes longer
than 420 us, which represent abnormal behaviour of the application.

e Select ‘Use trigger/qualifier’ operation type in the “Trace configuration’ dialog, add a new trigger and
open ‘Trigger and Qualifier Configuration’ dialog.

e Select maximum buffer size and position the trigger at the end of the buffer.

e Select, ‘A->B duration tracker’ for the trigger condition.

e Next, we need to define the object of interest. Select, Timer2Int entry point for the event A and
Timer2Int exit point for the event B. Make sure you select ‘Fetch’ access type for the control bus for
both events since the object of our interest is the code.

e  Check the ‘Max Timer >’ option and enter 420 ps for the limit.

Below picture depicts current trace settings.
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¥ | Eriable pipelite analisi Timerelnt
™| Eelative Timer
Buffer Size IMinimum VI
COutput Signal ITrigger "I
= | e ]
- - Addresz A\ Data  FEFE| Control 25| B3] Al ot |
I.-'1'~->E duration tracker J Timer2int BT
Position |Eenter 'I
™ Hin Time ¢ [0,
¥ tdax Time > |42EIus = C
Address 22| Data 22| Contral B2[] AL AL
[ wiatchdog I
— Bualifier
IEver_l.Jthing j
Record i
eoar
Address zaliE| pata 2| conwol 22 U pa| o]
IU 'I zamples before Qual
IU 'I zamples after Qual
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Before starting the trace session, open Duration Tracker Status Bar using the trace toolbar (Figure 34). Existing
trace window is extended by the Duration Tracker Status Bar, which displays results proprietary for this trace

mode.
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Duration Tracker Status Bar toolbar
The trace is configured. Initialize the system, start the trace and run the application.

First, let’s assume that the application behaves abnormally and the trace triggers. It means that the CPU spent
more than 420 us in Timer2 Int interrupt routine. Let’s analyze the trace content (Figure 35).

Trace Window results

Go to the trigger event by pressing ‘J’ key or selecting ‘Jump to Trigger position” from the local menu. The trace
window shows the code being executed 420 s after the application entered Timer2Int interrupt routine.

By inspecting the trace history we can find out why the Timer2Int executed longer than 420 pus. Normally, the
routine should terminate in less than 420 ps.

Next, let’s analyze duration tracker results displayed in the Duration Tracker Status Bar.

54350us  Curent [416850us  Total  [27.884880ms
MBBS0us  Average 2358%6us  Totalregion [B3BRABms(2284%)

Duration Tracker Status Bar

Duration Tracker Status Bar reports:
Timer2Int minimum execution time was 54.95 s
Timer2Int average execution time was 235.90 us

Timer2Int maximum and current execution time was 416.85 s
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Last execution of the Timer2Int took longer than 420 us, since we got a trigger, which stopped the program.
This time cannot be seen yet since the program stopped before the function exited. The Status Bar displays last
recorded maximum and current time.

Timer2Int routine completed 27 times.
The CPU spent 6.37 ms in the Timer2Int routine being 22.85% of the total time.
The duration tracker ran for 27.88 ms.

If the Timer2Int routine doesn’t exceed Min Time or Max Time values, the debugger exhibits run debug
status and the duration tracker status bar displays current statistics about the tracked object from the start on.
Status bar is updated on the fly while the application is running.

Note 1: Events A and B can also be configured on external signals. In case of an airbag application, the event A
can be a signal from the sensor unit reporting a car crash and the event B can be an output signal to the airbag
firing mechanism. Duration tracker can be used to measure the time that the airbag control unit requires to
process the sensor signals and fire the airbags. Such an application is very time critical and stressed. It can be
tested over a long period using Duration Tracker, which stops the application as soon as the airbag doesn’t fire in
less than Ty and display the critical program flow.

Note 2: Duration Tracker can be used in a way in which it works like the execution profiler (one of the analyzer
operation modes) on a single object (e.g. function/routine) profiting two things, the results can be uploaded on
the fly while the CPU is running and the object can be tracked over a long period. Define no trigger and the
duration tracker updates statistic results while the program runs.
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8 RTR Execution Coverage

RTR Execution Coverage records all addresses being executed, which allows the user to detect the code or
memory areas not executed. It can be used to detect the so called “dead code”, the code that was never executed.
Such code represents undesired overhead when assigning code memory resources.

RTR Execution Coverage can cover 4MB (iTRACE PRO) CPU address space, which should cover all existing
CRX applications. It can run infinite time, which means in practice that the application can run for days and then

the execution coverage results can be analyzed.

Select ‘Nexus Reconstruction’ in the Hardware/Analyzer Setup dialog.

Analyzer Setup Ei |

Operation |

Trace board type

Enable Logic Analyzer on
=} Erimanfd adile ™| Enabile Fart Extender
™| Secandan Module

ak. I Cancel Help

Next, select ‘Execution Coverage’ window from the View menu and configure Execution Coverage settings.
Normally, ‘All Downloaded Code’ option has to be checked only. The debugger extracts all the necessary
information like addresses belonging to each C/C++ function from the debug info, which is included in the
download file and configure hardware accordingly.

Refer to software user’s guide for more details on configuring Execution Coverage and its use.
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Analyzer Tools
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Execution Coverage is configured. Reset the application, start Execution Coverage and then run the application.
When it’s assumed that the complete application code was executed, stop the Execution Coverage and inspect
the results.
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Execution Coverage results
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9 Profiler

The JTAG debugger supports on-chip profiler, which is restricted to a single memory area (e.g. function) and the
development system supporting Nexus trace port features RTR Execution Profiler, which can profile unlimited
number of application functions.

9.1 On-Chip Profiler

The On-Chip Profiler is invoked by the Hardware/Tools menu. Since this is a special on-chip feature of the CRX
devices, it can not be shown in the regular Trace/Coverage/Profiler window.

On-chip profiler counts CPU cycles while the CPU executes the code within defined Region 0 area. The user
needs to define a period of one CPU cycle in ns according to his target application. Note that profiler results may
not be accurate since the profiler results rely on the user defined CPU cycle period. RTR Execution Profiler
based on Nexus trace provides precise results.

Hardware Tools |
Memory CRTEC Profiler |
— Region 0
Entry ITypE_ﬁrraya J Time | 2196255 ms [53%
¥ Entire Function  Court I 14
E xit I J .ﬁ.veragel 1.56870 mz
Min | 83.00 us
Max | 102.42 us
Tatal | 4088630 ms
Optiohz
[ Start after reset
[" Restart before mnning
1 cycle =|83 nz
Cloze [Earize] Help
CRX Profiler

Entry

Defines the address of region entry
Exit

Defines the address of region exit

Entire Function

If checked, the region Exit is set to function exit point.
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Time
Shows the time spent in the region.

Count

Shows the number of entries in the region.

Average

Shows the average region execution time.
Min

Shows the minimum region execution time.

Max

Shows the maximum region execution time.

Total

Shows the total session run time.

Start after reset

If checked, the profiler is started automatically after the CPU is released from reset.

Restart before running
If checked, the profiler is restarted prior to any advancement of the execution point (run, step...)
1 cycle=

Defines the duration of one system clock cycle. If set to zero, the number of recorded system clocks is displayed.
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9.2 RTR Execution Profiler

Profiler records executed function entry and exit points and then run time-analysis over the collected
information. As a result it gives details on how much time (minimum, maximum, average) has the CPU spent in
the particular function. Available information allows the user to optimize those parts of code, which are most
time consuming or time critical.

The debug download file must contain accurate debug information when using Profiler to analyze C/C++
application. Normally Profiler extracts all the necessary information from the debug information and becomes
useless if configured for wrong function entry and exit points.

Select ‘Nexus Reconstruction’ in the Hardware/Analyzer Setup dialog.

Analyzer Setup Ei |

Operation |

Trace board type

Enable Logic Analyzer on
=} Erimanfd adile ™| Enabile Fart Extender
™| Secandan Module

ak. I Cancel Help

Next, select ‘Profiler’ window from the View menu and configure Profiler settings. Select ‘Functions’ option in
the ‘Profile’ field.

Make sure that ‘Keep history’ option is checked if Code Execution view is going to be used during results
analysis.

Finally, profiled C/C++ functions are selected by pressing ‘New...” button. It’s recommended that ‘All C
Functions’ is selected for the beginning. Additionally, ‘Include lines’ can be checked which will yield in time

analysis of each source line belonging to the function.

The debugger extracts all the necessary information from the debug info, which is included in the download file
and configure hardware accordingly.

Refer to software user’s guide for more details on configuring Profiler and its use.
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Analyzer Tools |

Frofiler | Aecess Coverage I Execution Coverage I

Praofile
¥ Functions

Tl bata
[T helude 5 abjects

Start at I

L

=

Time stamp I Time

W Keep history
[ Ao stark with CPU
™| Eonfinuaws aperatian

— Areaz

I Functionz [rata |—

H ardiware et |

V¥ Allows functions without exits
V¥ lgnore functions which exit an entry

Addresz_Globalanables
Addressz_TestScopes
CPU_Irit

CPU_Painters
CPU_Recursion
Factarial

Func1

¥ helude fnctiamines

Address_DifferentFunctionParameters - |

[T Sllawijimps onfunetien

)
Eemove
Edit...

Select All.

I

[

]

Cancel Sl Help

Profiler configuration settings

Profiler is configured. Reset the application, start Profiler and then run the application. The Profiler will stoop
collecting information on a user demand or after the trace buffer becomes full. Then the recorded information is

analyzed and profiler results displayed.

J @ B vin|  30675us Max|  37.363us Awverage | 34.054 us Time | 58063438 ms Total | 9090654550 = ﬁll
Mame [All tasks] I Time: I Percentage |
""" % Addre=s DifferentFunctionParameters 260.973462 ms. 2.87% =l
""" % Addre=s=s GlobalVariables 70.862445 msl 0.78%

""" % Addre=s TestScopes 175 584016 msl 1.93%
----- B CPU_Init 3% n= 0.00%
""" % CPU_Pointers 127 875 us 0.00%
""" % CPU_Recur=sion 24 584540 m= 0.27%
""" % Factorial 147 500515 msl1.62x
""" H) Funci 176.757068 msl1.94x
""" H) Func2 109.125957 msll.2D“A
----- B Funcs 106.546 us 0.00%
----- B Funca 0 ns 0.00%
""" % InterruptRoutine 0 n=s 0.00%
""" ) 1ED 208.957317 msl2.30“4
""" % main 414 469779 ms.4.56°4
----- B bl 383.625 us 0.00%
""" % Re=etStri 468.8580 us 0.01%
""" % TestStatic 213.134 us 0.00%
----- B Type drrays 717.613499 n=[ill 7 59%
""" Y Type Bitfields 46. 236125 ms]D.Sl‘X
""" % Type_ Enum 34.167973 mS]D.SS‘X
""" % Type FunctionPointer 144 078974 msl 1.58%
""" % Type Hized 27 . 356283 mS]D.SD‘X %
58.063438 ms| 0. 64% T
6.394383106 = | 70 3 3
78.169955 m=| 0. 86% 3
o
4 I 3 | Profiler 4 Access Coverage » Execution Coverage ?i
Profiler results — Code Statistics view
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Profiler results — Code Statistics view
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10 Getting Started

1) Connect the system

2) Make sure that the target debug connector pinout matches with the one requested by a debug tool. If it
doesn't, make some adaptation to comply with the standard connector otherwise the target or the debug
tool may be damaged.

3) Power up the emulator and then power up the target.

4) Execute debug reset

5) The CPU should stop on location to which the reset vector points

6) Open memory window at internal CPU RAM location and check whether you are able to modify its
content.

7) If you passed all 6 steps successfully, the debugger is operational and you may proceed to download the
code.

11 Troubleshooting

When performing any kind of checksum, remove all software breakpoints since they may impact the checksum
result.

Make sure that the power supply is applied to the target JTAG connector when ‘Target VCC’ is selected for
Debug I/0 levels in the Hardware/Emulator Options/Hardware tab, otherwise emulation fails or may behave
unpredictably.

Try ‘Slow’ JTAG Scan speed if the debugger cannot connect to the CPU.

Disclaimer: iSYSTEM assumes no responsibility for any errors which may appear in this document, reserves the
right to change devices or specifications detailed herein at any time without notice, and does not make any
commitment to update the information herein.

© iSYSTEM. All rights reserved.
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