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Trace Memory and Trigger Mechanism of the EMUL-ST10 (50 mHz)

Introduction

The Nohau EMUL-ST10 is an advanced emulator with speeds of 50 or 80 MHz. This application note
describes the trace and trigger configuration menus for the 50 MHz version. The 80 MHz is slightly different
and is covered in Application note #103. The EMUL-ST10 supports all ST10 derivatives plus many from the
Infineon C166 family such as the C167, C161 and C163. It does not support the Infineon C164 or the C161U.

The EMULST10-PC uses a compact two-board design for decreased weight. One board contains the
bondout controller, adapter connections and support logic. The second board is the optional Trace Memory
which includes Shadow RAM and Triggers. This note concerns the configuration of the trace board.

The Trace board contains hardware and firmware for the trace memory, triggers, hardware breakpoints,
Performance Analysis, Code Coverage, external triggers (in and out), and an general purpose user output
connector. The trace board contains its own housekeeping microcontroller. This allows the trace to be started
and stopped and other functions to be operated without stealing cycles from the emulation controller. Nohau
trace boards can be configured and viewed in real-time and on-the-fly.
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Overall Description

Figure 1 gives an overview of the trace and trigger mechanism. There are four basic trigger mechanisms
present in the EMUL-ST10 as shown in Figure 1. They are Level 1 to 6 Breakpoints and Triggers, Level 7
Trigger, Level 7 Filter and the 16 Instruction Pointer Control. This mechanism provides for the hardware
breakpoints but not the software breakpoints. The trace card is optional and can easily be added later.

Qualifier data can be entered as addresses, data, SFRs and external signals. They can be entered as
numerical hex values or symbols, all with additional values. For example, fimer.sec + 6 is valid. These are
combined and compared in each of the four selection mechanisms and sent to the Trigger State Machine.
These signals from the selection mechanisms are then combined in an AND/OR Output Array and then sent
to the emulator hardware. The External Input signals are sent to each of the six levels of breakpoints if they
are enabled.

Levels 1 through 6 and the Instruction Pointers (IP Control) are provided by the ST10 bondout chip. Level
7 Filter and Trigger are Nohau proprietary trace functions. Levels 1 through 6 will be discussed later in more
detail. The six levels can be operated independently or can be pre-qualified by the preceding level. This is
important. This means, for example, that in order for Level 6 to happen, it can be configured such that Level 5
must have already occurred. Or, each level can be independent of the other.

There are two general modes of operation: Standard and Advanced. They are selected by the button found
at the bottom right corner of Figure 2. The Standard mode presets some of the Advanced mode settings making
setup simpler. The Advanced settings offer all the features of the ST10 bondout. This manual uses the Ad-
vanced setting throughout. The Standard setting will remove many of the window boxes from view. These
window boxes are preset with default values to simplify trigger setup.

Note the trigger configuration screens were changed during November 1999. The previous mnemonics were
changed to intuitive English phrases. A translation table is provided at the end of this chapter. Existing macros
will not be affected by these changes.

You can use the triggers to perform these types of operations:

Break emulation if a specified address and/or data pattern is encountered.

Record specific CPU cycles in the trace buffer.

Determine if certain operations take too much or too little time to execute.

Calculate the time taken for a specified operation such as a function or functions.

Start and stop the trace recording.

Send a signal out as certain conditions happen or cause an external input to cause a trigger.
You can save any number of trace configurations and easily recall them with a button.
Various combinations of qualifiers are possible to provide sophisticated qualifiers.

Temporarily “park” a trigger with a simple mouse click.
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Main Trace Menu

The Trace Configuration window shown in Figure 2 is found under the Config, Trace menu item. It can also
be selected by a right mouse click while the cursor is positioned on the Trace window. This window is for the
ST Microelectronics ST10 family. Windows for Infineon controllers will be similar. This discussion is for the
Advanced mode. The Standard mode has many of these values either not available or have unchangeable
default values. Click on the button in the bottom right corner button to switch modes.

Trace Setup |Level 1| Level 2| Level 3| Level 4 | Level 5| Level B] L7 Trig | Ld7F 4 !

= Trace Type: Active Levels:
Flg ure 2 | Trace(yes) = | eLevel *level4 L evel 7 Trig.
*Level 2 ®lLevel S *_2vel 7 Filter
Post Trig Crit: li,] ®evel 3 #level 0 #nstruct Ptr Control
Trigger In: (J3) “User Qutput (J5) Include MAC in Trace:
& Direct " Latched &+ SetfClear © Track Trig | & Address
 Walue, MENVY
 Popsitive T MNegative & Positve ¢ Megative " Acc. MSW, NRW
™ Timeout 0 | | |
™ Timeout 1; | | j

Pulse Width: (J4) Trigger Interrupt  Level: |_ﬁ Mask.l
apply | Cancel | Help | Standard

Trace Setup

Trace Type:

This check box indicates to Seehau if the trace board is installed. There is one type of trace board so you
do not need to specify anything other than it exists or not. In the EMUL-ST10 emulator systems, trace
memory is an optional add-on board to the emulator pod. The Trace TraceBoard command is found in the
startup.bas file which is executed when the Sechau software is started and specifies this attribute.

Active Levels:

The status of the various levels is indicated here. A red dot means the specified level is disabled while a
green dot indicated it is enabled. A check box in each qualifier in each level tab is used to toggle these values.
The various levels are discussed later in this manual.

Post Trig Cnt:

This selects how many frames are recorded in the trace memory after the trigger has occurred. Triggers are
programmed to occur when a particular condition is true. Example: address 500F is written with the value
SE. This can be viewed as the “when something happens”. When this becomes true, the emulator performs an
action according to what the user has programmed. This could be to break emulation, start or stop the trace or
send an external signal to the outside world. Look at this as “what will then be done™.

This can be useful to see what happened not only before the trigger occurred, but also what happened
afterwards. Ifthis is set to 7 for example, then the trace will record the cycle of interest plus the next six cycles
that follow. The exact number of cycles recorded can vary a small amount depending on the state of the CPU
pipeline which is fully decoded in the EMUL-ST10 emulator. A decimal number is entered up to 128K.
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Trigger IN: (J3)

An external TTL level signal can be used as an input to cause a trigger. This connector is J3. This input
signal can be positive or negative edge sensing according to the setting selected here. The signal can either be
latched or free floating (Direct) according to the setting selected. This signal is sampled during each processor
frame and cleared at this time.

Trigger OUT (J4)

There is a Trigger output connector (J4) on the trace board that is pulsed when a trigger occurs in a level
when the “Trigger - stop trace and pulse Trigger Out™ is checked in that level. The trigger OUT will be active
even after the trace has stopped.

Pulse Width:

This box sets the pulse width of the pulse sent out J4. This value is 5 bits and is entered 1 to 20
Hexadecimal (1 to 20) and its units are in CPU cycles. A “1” gives a pulse width of approximately 140
ns and 20 gives 2.2 usec. This results from a 50 MHz CPU clock. This sets the USER OUT width
also. This effect may change in the future.

User Output (JS)

There is a USER output connector (J5) on the trace board that can be set or cleared according to how it is
set in the triggers. This area in Figure 2 sets the characteristics of this TTL level output. This output works
even if the trace has been stopped.

Pulse Width:
See Pulse Width above for details.
Set/Clear:

If Set/Clear is set, the value of the USER output will change according to the “Turn User output ON”
and the “Turn User output OFF” options in the Level tabs which are discussed later. When this output
is turned on for instance, it will stay in this state until the Clear option occurs. Normally two triggers
are used to turn the USER off and on. This feature is mutually exclusive to the Track Trig feature.

Track Trig:

Track Trig provides for an output pulse that is active only when the trigger condition is true and the
“Turn User output ON” option is selected. The output waveform “tracks™ the state of the trigger. This
occurs on a cycle by cycle basis. The pulse width is selected in the Pulse Width window.

Positive/Negative:

The polarity of the output can be selected either Positive or Negative and is effective for both the Set/
Clear and Track Trig options.

Timeout:

There are two 12 bit timers used to create a true trigger condition if an event’s timing is over or under a user
selected number of CPU instruction cycles. Examples: an ISR (interrupt service routine) takes too long (or too
short) to occur or takes too long (or too short) in its execution time. These timers are 12 bits in length and
values from 0 to 3FF can be entered.

There are two enable click boxes just before the Timeout 0: and Timeout 1: titles. The next box is for the
timeout value in instruction cycles of the target CPU. The last box holds values for the prescaler of the timers.
The prescaler value is selected by clicking on the arrow and clicking on the appropriate selection. Values are
divide by 1, 210, 2720 and 2°30. The timers are selected under the Level tabs.
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Trigger Interrupt Level & Mask

This gives the Trigger State Machine a priority within the microcontroller interrupt structure. This setting
can be used to block a trigger when a interrupt service routine is at a lower level than the Trigger State Ma-
chine. The Trigger State Machine is essentially the entire trigger mechanism of the ST10 bondout controller.
The level can be set by priority number (Level) or can be bit selected on a level by level basis (Mask).

Include MAC in Trace:
This selects which information from the ST10 MAC unit is recorded in the trace memory. This box and the
selections made are valid only during the execution of a MAC instruction.
Address The operand address of the MAC instruction is recorded.
Value, MRW The operand and the MRW (MAC Repeat Word) are recorded.
Acc. MSW, MRW The Accumulator, MSW (MAC Status Word) and the
MRW (MAC Repeat Word) are recorded in the trace buffer.

Level 1 through Level 6

Overview:

The ST bondout processor provides for six levels of triggers. These are represented by the six Level tabs in
Figure 3. These six levels are provided by the ST bondout chip and are controlled through the Sechau interface.
Level 1 is shown selected in Figure 3. Figure 3 is where most of the wording changes have been implemented.

The 6 levels are equal in priority to each other unless the “Previous level must become true first” box is
checked. Associated with each level are two data qualifiers and two address qualifiers. These are shown as
“Level 1 to 6 Breakpoints and Triggers™ in Figure 1. You can include external signals, other levels (even itself),
flags, timers and an external input. Figure 4 is a block diagram showing one of the six levels. Figure 5 is the
same block diagram but with the “Preset Address AND Data™ mode selected. The only difference is the two
AND and one OR gates that are selected in Figure 5. This mode allows an address qualifier to be AND’d
with a Data qualifier.

Trace Setup Level 1 ILE\-'EIE]LE-'EI3|LE'.'EI4|LEVEI5|LEVEIE|L~.'ITTrig| L 7F 4 ‘ 4

Figure 3 le Type  |Address  |Addr Condiion  |Data  |Data Condition

Address 2-0FF

Uata 1-COFF

Clata 2-0FF
Turm Trace recording QM fl ~Trigger/Extermal In

[ Tum Trace recording OFF &= OR  AMD
Hecord this level in the trace huffer

[ Preset Address AND Data | Extemnal In Polanty

[ Repeat Counter decrements on event ELSE cycle | ~ Positive © Negative

Trigaer Logic Combination:

(Address 1 |-’:JE *| Address 2) OR = (Data 1 |DF! '| Data 2)
Repeat Counter: |1 External I | =l

oK | apply | cancel | Help | Edt |
6
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Definitions

Qualifier:

The specifications that partially define a condition you want to examine. “If address = 5012 is a qualifier.
“If address = 5012 AND data write = FE” is also a qualifier. You can make many types of qualifiers.
Event:

This is the qualifier becoming true. You now choose what is to be done.

Task:

What is to be done when the qualifier becomes an event. When the qualifier becomes true and therefore the
event happens: do a specified task. A task is specified by you in the trace configuration window. There are
plenty of examples of tasks. To “record this level in the trace” is a good example. A trigger is a signal passed
to the trace hardware to tell it to stop recording the trace memory and other to precipitate other tasks.

The trigger is also available as a TTL output signal on a connector (J4) and can be used to trigger an
oscilloscope or provide a signal to external hardware. A break is a signal to the emulator hardware to stop the
emulation. A task can be a flag used to pass information about an event to another qualifier. An example is
when one event has occurred and this fact is needed as input by another qualifier somewhere else. “Previous
level must become true first” is a good example.

Note: When most people mention a trigger, they are usually referring to the qualifier or the entire system.

Definitions of the Trace Configuration Menu - Level 1 - 6

Please refer to Figure 3. The names in parenthesis are from the older window and are for reference.
CYCLETYPE
Address 1-OFF & Address 2-OFF

Each is an address or an address range that are OR’d or AND’d together. Breakpoint occurs before execu-
tion for a break event and after execution for a trigger event. These are not the same breakpoints as set in the
Source window. Double-click or press the right mouse button to enter or modify data. The OFF shown will
turn to a ON when data is entered and the Enabled boxes in the edit windows are checked.

Data 1-OFF & Data 2-OFF

Each is an address or an address range that are OR’d or AND’d together. Events occur after execution for a
qualifier becoming true. Double-click or press the right mouse button to enter or modify data. The OFF shown
will turn to a ON when data is entered and the Enabled boxes in the edit windows are checked.

TASK OPTIONS WINDOW

These settings activate specific tasks of the trigger system. Most are registers in the ST bondout chip. The
bondout mnemonic is indicated in parenthesis and is useful for comparing older documentation and macros. If
a box i1s selected with a check mark, then the associated statement is TRUE.

Turn Trace recording ON (Window (Set))

This setting starts the trace recording when the trigger qualifier becomes true. This is
the same as Window mode used in other Nohau emulators. Associated with the trace buffer control.

Turn Trace recording OFF (Window (Clear))

This setting stops the trace recording when the trigger qualifier becomes true. Normally one level is used to
turn the trace on and another to turn it off. One trigger is used to start the recording when it becomes true and a
second trigger is used to stop the trace when it then becomes true.

This is often used to record the cycles occurring not only inside a specified function, but also those of any
functions called by this function. In contrast, the “Record this level in the trace buffer” (Filter Mode) will
record only those cycles executed within the function as configured. Combinations with external events such
as the Trigger IN are legal. Associated with the trace buffer control.

9
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Record this level in the trace buffer (Filter (Set))

Cycles are recorded in the trace buffer only while the trigger is active. Combinations with external events
such as the Trigger IN are legal.

The trace is only recording while a qualifier is true. This mode is address dependent. A range of ad-
dresses is set and all cycles executed within this range will be recorded. If a function is specified to be
recorded by using a start and end address: calls to functions outside of this address range will not be recorded.
When control returns to the calling function within the specified address range, recording will resume. The
recording will wrap around once the memory is filled. Associated with the trace buffer control.

Preset Address AND Data (BC_MOD)

Refer to Figure 4. Note that Address 1 and Address 2 can be AND’d or OR’d with each other. Data 1
and data 2 can also be AND’d or OR’d with each other. These two outputs can then further be AND’d or
OR’d together, producing an output that is then fed into the Trigger AND/OR External In logic. These at-
tributes are configured in the Trigger Logic Combination field shown in Figure 3.

Preset Address AND Data provides for a special configuration not provided for in the aforementioned
combinations which is shown in Figure 5. If Preset Address AND Data is set, it overrides the settings of the
Trigger Logic Combination area. This represents the bondout mnemonics BCMB_IP, BCMB_DA and
BC ID.

Refer to Figure 5. This is the configuration resulting when Preset Address AND Data is enabled. Note
Address 1 is AND’d with Data 1. This was not possible with the configuration available in Figure 4. Address
2 and Data 2 are also AND’d together and subsequently OR’d with Address 1 AND Data 1. The Trigger
Logic Combination field will not be correct and will have no effect on the trigger configuration logic. Address
1 is swapped with Data 1. A partial Trace Configuration window with the correct information is shown in
Figure 6. This issue will be fixed in a future version of Seehau. This is the only entry here that is not a task.

lurn | race recarding OFF & 0F  AND
1 [ Record this level in the trace buffer
Flgure 6 » Freset Address AMD Data Esxternal In Palarity
[ Repeat Counter decrements on event ELSE cycle | & Positive © Megative
Pl T O o TP e P (e |
Trigger Logic Combination:

(Address 1 [AMND 'I Diata 1) OR =] (Address 2 |&AWD  =| Data 2)
Repeat Counter: I'I External In: | B

QK I Apply | Qann:ell Help |

Repeat Counter - a description.

Each level has a 16 bit counter that essentially determines how often an event must happen before the
trigger is generated. The value used in this counter is called the Repeat Count and is entered in the Repeat
Counter field shown in Figures 3 and 6. For example, If the Repeat Level Count = 4, then the trigger will be
activated by the qualifiers becoming true 4 times. If the Repeat Counter = 0, the trigger will not occur. The
largest number that can be entered is FFFF. The following three entries are associated with the Repeat
Counter.

Repeat Counter decrements on event ELSE cycle (BC_CIC (Event Mode/Cycle Mode))

This selects whether the repeat counter decrements in the Event or Cycle mode. Cycle Mode is a counter
decrement on each instruction cycle. Event Mode is a decrement on each event. The event results from a
signal which is the input to the counter from the block is labeled “Trigger AND/OR External In” in Figure 5
when a qualifier becomes true. If checked, it is in event mode. Is associated with the Repeat Counter.

10
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Repeat Counter reloaded (BC_CAR (Reload))

This is a binary attribute input defining if the repeat counter should be reloaded with the Repeat Counter
value once the counter has cycled and sent a trigger signal to the Trigger State Machine. If this box is
checked, the counter will be reloaded once the counter limit is reached and the action can be repeated. Ifit is
not checked, the counter is not reloaded. Essentially, the trigger will then occur only once in this case and can
be called a one-shot mode. This box should be checked for general purpose trace and trigger operation.
Associated with the Repeat Counter.

Repeat Counter not reloaded while in Event (cycle mode 22?) Mode (BC_MCA (Atomic/Cumulative))

This binary attribute input determines if the counter is reloaded or not when qualifier becomes not true
when the counter is in the Cycle mode. Cycle Mode is a counter decrement on each instruction cycle and is
set by “Repeat Counter decrements on event ELSE cycle” described above. If “Repeat Counter not reloaded
while in Event Mode™ is checked, it is in Atomic mode. If it is not checked, it is in Cumulative mode.

The input to the counter is the event signal which occurs each time a qualifier becomes true (an event).
While this event is true (asserted), each instruction cycle will result in a decrement of the Repeat Counter. If
the counter reaches zero, a trigger signal is sent to the Trigger State Machine.

If the counter does not reach zero by the time the event becomes not true, (not asserted), it will be either
reloaded (Atomic mode) or not changed (Cumulative mode).

In Atomic mode, the counter must reach zero in the prescribed number of instruction cycles (the counter
contents) in order for it to make an event. This is useful if you are looking for events that take longer than this
prescribed number of cycles. If the event signal does not stay asserted for long enough, no matter how many
times it occurs, an event will not be created.

In Cumulative mode, the counter is not reloaded when the event becomes not true. The next time the event
does become true, the counter will continue to decrement form the existing counter value. When the required
number of instruction cycles have occurred, even if they are not of any certain duration, an event will eventually
be generated. Ifthis box is checked, the counter is reloaded. Associated with the Repeat Counter.

Make this level always true (bypass mode) (FRC_MBE (Force MBE))

This attribute forces the Trigger AND/OR External In signal to be always true, effectively bypassing the
selected level. This setting has the effect of making the qualifier true for a given level.

This would be most useful when using the Break Emulation if all levels are true setting. This setting ANDs
the Repeat Counter output signals from all six levels in the Trigger State Machine. All six levels must therefore
be true for assertion in the outputs of the AND/OR Output Array. This setting forces a specified level to be
asserted, effectively forcing it true and removing it from the equation. This happens if the box is checked.

Previous level must become true first (PL_CMB (Previous Level Dependence))

This is the only time a level has a priority over another level. This allows one level to affect the next level.
In order to have a level affect any other level (i.e. not the next level), select the appropriate action in the Exter-
nal In: box shown in Figure 3. In order for a level to become true, the previous level must also be true. For
example, if Level 5 has this attribute set, Level 4 must be true in order for Level 5 to become true. Level 1 can
never be conditioned with this attribute since it is the first level. Check this box to enable this feature.

Trigger State Machine - a description.

This mechanism feeds signals from each level to the AND/OR array which determines how the Repeat
Counter signals will be used. There is only one AND/OR Array in the emulator and all levels share it. Each
Repeat Counter output for any individual level is used for the Trace Control, USER OUT and the Trigger OUT
connectors. The Trigger signal (not the same signal as Trigger OUT) is used as a signal for the rest of the
emulator hardware and is generally used to stop the trace recording. The following twelve attributes found in
the Task Options window configure the Trigger State Machine. They are actually registers in this machine
and there is a set for each of the six Trigger State Machines. See Figure 4 for the block diagram.
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Trigger - stop trace and pulse Trigger Out (Trigger (Set))

This attribute sets the trigger to be active when the associated qualifiers become true. This trigger signal is
used to activate the specified task and is provided on the trigger output connector (J4) on the ST10 trace
board. This attribute is always in Track Trig mode therefore the output signal tracks the event. Check the box
to activate this feature.

Turn User Qutput ON (USER (Set))

This attribute sets the user output connector (J6) on the ST10 trace board. This output will go high when a
qualifier is asserted. This output will be latched high until turned off. Check the box to activate this feature.
Turn User Output OFF (USER (Clear))

This attribute clears the user output connector (J6) on the ST10 trace board. This output will go low when
a qualifier is asserted. Check the box to activate this feature.

TIMEOUT - a description

There are two 12 bit timeout counters 0 and 1 in the AND/OR array. This means they are shared by all
levels. They are set in the Trace Setup window. See Figure 2. The timeout commands are always in the Set/
Clear mode. These timers clear the Repeat Counters when they count up to 3FF and if enabled for a given
level. The timeout counters are connected to the particular level via the External In dialog box found in Figure
3. The Timeout timers get their clocking input from the output at the Trigger AND/OR External In logic which
becomes true when a qualifier becomes true. The timer load value and prescaler is entered in Figure 2.

Enable Timeout 0 (TIMEOUT 0 (Enable))

This attribute is used to enable the timeout counter 0. It is loaded with the value set in Figure 2. The
counter increments each time an event happens. It clears the Timer Counter when it reaches 3FF if “Timeout x
clears the Repeat Counter” is enabled.

Disable Timeout 0 TIMEOUT 0 (Clear))
This attribute is used to clear the timeout counter 0 when a specified event happens.

Enable Timeout 1 TIMEOUT 1 (Enable))

This attribute is used to enable the timeout counter 1. It is loaded with the value set in Figure 2. The
counter increments each time an event happens. It clears the Timer Counter when it reaches 3FF if “Timeout x
clears the Repeat Counter” is enabled.

Disable Timeout 1 TIMEOUT 1 (Clear))

This attribute is used to clear the timeout counter 0 when a specified event happens.
Timeout 0 clears the Repeat Counter (LC _CTO0)

This enables Timeout 0 to clear the Timer Counter when it reaches 3FF.
Timeout 1 clears the Repeat Counter (LC _CT1)

This enables Timeout 0 to clear the Timer Counter when it reaches 3FF.

Break emulation if this level is true (Break (Any Level True) (OR))

When the event happens (i.e. the qualifier becomes true) emulation will be halted and the trace board will
be stopped. This attribute is OR’d with the other level break emulation attributes.

Break emulation if all levels are true (Break (All Levels True) (AND))

When the event happens (i.e. the qualifier becomes true) emulation will be halted and the trace board will be
stopped IF all the other levels are true. This attribute is AND’d with the other level break emulation attributes.
All the six levels must be true for emulation and trace recording will be stopped. Recall a specified level can be
turned off with the “Make this level always true (bypass mode)” attribute.

12
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Entering Data into Level 1-6

Figure 7 shows the Level 1 Trace Configuration window. This is similar to Figure 3 but has a qualifier
entered in Data 1. Each level has 2 address and 2 address/data qualifiers and they are shown here. The ON
or OFF in the label field indicates if this particular qualifier is enabled or not. Figure 7 shows a Data qualifier
enable for a write of 3400 to address 5017.

To enter or edit data either double click on required address or data line or right mouse click on the line.
The right mouse click also enables you to remove the line. Figure 8 will open up. Figure 8 is for Data: Ad-
dress has the data windows greyed out and a new checkbox called Force Sync Delay. Force Sync Delay is
used only for the address qualifiers. It is likely that the address event (i.e. an address match) will occur at a
slightly different time therefore the combined event will not occur. The first event is delayed to coincide with
the second event. This effect is automatically enabled for the two Data qualifiers.

If the two enable check boxes are unchecked, the qualifier will be disabled, the word OFF will appear in
Figure 7 and if the other 3 qualifiers are disabled, the green enable light will go off in Figure 2.

You can type the symbol name in place of the 5017 and show + 7 can also be used. You can also copy the
symbol name from the symbol browser found under the View menu item. Note the various combinations that
can be entered in this window. Examples using these windows are given at the end of this chapter.

Trace Setup Level 1 |Level 2| Level 3| Level 4 | Level 5| Level 6| Lvi7Trig | L7 4 !

Fig ure 7 cle Type Address Addr. Condibion Data Data Condition
Address 2-0OFF
Diata 1-00 5017 == \rite 2400 == Addres= AND Data
Ciata 2-0OFF
Turn Trace recording M ™ TriggerExternal In
Tum Trace recording QOFF # 0OR ¢ AND
Record this level in the trace buffer
Freset Address AMD Data External In Polarity
Repest Counerdecrements on eventELSE cyrle )| € Positve € Negate
' Trigger Logic Combination
(Address 1 |OR "I Address 2) OR = (Data 1 [OR  =| Data )
Repeat Counter: 1 External In: | j

ok | doply | cancel | Help |

Cyele Type:  Data 1-0N

Figure 8 Address: (5017 [# Enabled Datac [3400 [+ Enabled
Mask: [FFFFFF mask [FFFF
Address Comparson Data Comparsan
i+ == " == " == ==
[ == =  a= =

™ Address OR Data

~Combination
= Address AND Dala |

[T Reaad 7o A8

cancel |
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Level 7 Trigger

The Level 7 mechanism was developed by Nohau to provide additional trigger abilities to the ST10 bond-
out. Level 7 operates on data read and write cycles and not on instruction fetches. This type of data access
is easy to implement in the trigger mechanism and use because it does not use the instruction queue as an
address access would. The number of address and data combinations that may be entered is virtually unlim-
ited but is purposely limited to around fifty for practical reasons. Level 7 will only stop the trace recording and
not break.

Level 7 Trigger is used to cause a break when the specified qualifiers become true. Level 7 Filter is used
to allow only those R/W cycles specified to be recorded in the trace memory and is discussed later.

Figure 9 shows the Level 7 Trigger tab window selected from the Config, Trace menu item.

Trace Setup | Level 1| Level 2| Level 3| Level 4| Level 5| Level 6 LiTTrg |Lvized | ¢

Address Cycle Type Start Address End Address
= Diata Wirite 5102 102
Figure 9
< AN =
Diata Tngger Type Loy W alue High Yalug
Patterm ™ 34
Address Maskc|F FFr FF Trigger and Fiter Active Range
Diata Mazk |E||:|F
Repeat L Cnt || {MapD (DODOOO-OFFFFF) =
™ Prev. Ldl. |
~ Enable

O I Apphy I Eam:ell Help I

Address Cycle Type

The read or write address qualifier is specified in this field. The address field can contain a single address
(as shown) or a range of addresses. Addresses are entered, edited or removed by highlighting the appropriate
line and doing a right click on it or double-clicking on an existing line which opens the window in Figure 10.
Note the addresses have already been entered. Note the various data accesses that are allowed.

Data Trigger Type

The data qualifier is specified in this field. Data is entered, edited or removed by highlighting the appropri-
ate line and doing a right click on it. The window in Figure 11 will open up. This field can contain a range or a
pattern of data. Recent values are available under the down arrow. Pattern specifies only one value to be
placed in the Begin field. Range uses both fields to specify a value range. If this field is empty, then the data
value will be don’t care when the address specified in Figure 10 becomes true.

Edit Tvigger Duallier B E it Diata Quakifier

Figure 10 | Fanes FEiis | Figure 11 Cfess  CPaad |
Bagin: [5102 =] Pattem:| 14 j
End: |:--.|]: j
ok | cance | [ ok | Cancel |
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Address Mask

All address comparisons are done on the full 24 bit address. This field allows masking of the address on a
bit by bit basis and is entered as a hexadecimal value. A bit set to zero will give that position a “don’t care”
value. A one will make that position relevant to the address comparison. This mask is global to all addresses
listed.
Data Mask

This allows bit positions to be given a “don’t care” status similar to the Address Mask.

Prev. Lvl. Depend.

Previous Level Dependency allows Level 7 to be connected to Level 6. Level 7 will generate an event
only if a Level 6 is also true.
Enable

Enables or disables the Level 7 Trigger. Ideal for temporary parking of the triggers without deleting them.
This box must be checked to allow the filters to be active.
Repeat Lvl. Cnt:

The Repeat Level Count is a 16 bit counter that determines how often an event must happen before the
trigger is generated. The value used in this counter is called the Repeat Level Count. If the Repeat Level
Count = 4, then the trigger will be activated by the qualifiers becoming true 4 times. This is not the same
counter as the Repeat Counter in Levels 1 through 6 but it performs the same function.

Trigger and Filter Active Range

This field is provided to prevent aliasing or memory wraparound issues from affecting the triggers. The
triggers will be effective only if the qualifiers become true in the specified range.
Notes on Address and Cycle Type & Data Trigger Type Combinations

There can be 50 addresses and 50 data values. The addresses are all OR’d together. The Data values are all
OR’d together with themselves. These two groups are then AND’d together. This means that for setups with
more than one entry in each type, a given address is not paired up with a given data value. Ifthere is only one
entry in each of the two windows, they are by default paired with each other. An example using Level 7 Trigger
is given at the end of this chapter.
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Level 7 Filter

Level 7 Filter is used to allow only those R/W cycles specified to be recorded in the trace memory. The
Level 7 Filter is very similar to the Level 7 Trigger in its configuration. Review the section on the Level 7
Trigger. This Filter is functionally equivalent to the “Record this level in the trace buffer” task.

The window shown in Figure 12 in under the LvI7FIt tab in the Trace Configuration window. Qualifiers
are entered the same way as for the Level 7 Triggers. All local menus and fields are identical.

Level 1] Level 2| Level 3| Level 4| Level §| Level 6] LA7Trig LviTFIt |||=- Control 4 | 4

Flg ure 1 2 Address Cycle Type Start Address End Address
Diata Wirite s017 s017
< AND =

Drata Trigger Type Lones Walue High "Value

Fattern 3400 3400
Address Mask |FFFFFF Trigger and Filter Active Range
Diata Maslk: ff

== o0 [MapD (D00000-OFFFFF) 7]

™ Extended Recording?

I+ Enakble:

oK | Apply | Cancel | Hep | Edt |

Extended Recording?

This field allows for the trace memory to continue recording for a specified number of cycles after the
trigger has happened. This captures some cycles after the trigger event has occurred.

The filter settings shown in Figure 12 result in the trace display in Figure 13. Note the writes of 3400 to
address 5017 by the MOVB instruction with an opcode of B92C located at address 442.

Tiace_1 Hi=lE

Frame Address |Eelacive cycle |Destination |5|:m.1':1::= I"Iu.lue |[mtu IInar.r - ISﬂ ""l
-5 447z Ygb cy s017 3400 BR9ZC HOVE [R1Z) ,BL1
=4 442: 786 oy 5017 3400 E9ZC HOVE [R1Z] ;RL1
=3 442: 78S oV s017 3400 BIZC HOVE [R1Z] ,RL1
-Z 442 : THE cy 017 3400 PB92C HOVE [E1Z] ,BL1
=l 4432: 8719 cy s017 3400 EBISzZC HOVE [R1Z] ,BL1

w

E ]

L] I I Ll ¥

| TRACE ONLY |get fiames |Frames50717(-50717.-1]. Thig Count.0 .

Figure 13
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IP Control: Instruction Pointer Control

The last tab in the Trace Configuration menu is the IP Control breakpoints. This is the bondout facility
used for the hardware breakpoints used in the Source window. There are 16 groups and each group consists of
2 address qualifiers. These two address qualifiers can be used for two address comparisons or one range

comparison with the CPU Instruction Pointer. Data values are not used as qualifiers. Groups are only avail-
able in the Advanced Trace mode.

The IP Control tab in the Trace Configuration window is shown in Figure 14. This window is available
under the Config, Trace menu item. An example address is entered in Group 1.
Group #

These 16 fields contain addresses used as qualifiers. Each group is OR’d together.

Group Condition

This qualifies the 16 Groups to Levels 1 through 6 events. This is global to all 16 group members. The
specified Level must be true for any Group member to become true.
Enable Condition

This enables or disables the Group Condition.

Synchronize

This enables or disables the synchronization of address events with data qualifiers from another level if so
selected. This ensures that the address creating a data action will correctly be AND’d with that data qualifier.
This is in spite of each qualifier potentially occurring at slightly different times.

Level 2| Level 3| Level 4 | Level 5| Level 8| Lvi7Trig | Lvi7Fit 1P Control 1

Figure 14

IFGF Break

IP Group?2
|F =roup

IP Group4
IP Group$
IF Groupi
IP Group?
IF Group

IF Groupd

IP Group10 =
KIS :
Group Condition: 'I ™ Synchronize

oK | apply | Cancel| Help | Edi
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Editing a Group Member

Click on one of the Group Type to highlight its line. Double-click on this line and Figure 15 opens up. This
window is where the address qualifiers are entered. You can also right click on it to get the remove and edit
functions. A simple example is provided at the end of this chapter.

IPGO Address: and IPG1 Address:

IPGO and IPG1 are the two address qualifiers. Each can selectively be enabled with the Enable check box.
Range:

The Range mode compares IPGO and IPG1 with the current CPU instruction pointer following this equa-
tion:

IPGO =< current IP < IPG1

If a match occurs, the following actions can be selected:

Trigger: This is a signal that causes the trace recording to stop.
Record in trace: This signal is used to turn the trace recording on while the qualifier is true.
Turn User ON: This signal is sent to the USER Output connector J6 on the Trace board. USER is set

high by this selection. See Figure 2.
Turn User OFF: This signal clears the USER Output connector J6.
Break emulation:  This selection causes the emulation to stop.
Equality:
IPGPO and IPGP1 can be configured as the Range or Equality mode. Equality is comparing [PGPO and

IPGP1 with the instruction pointer and creating an event if a match is made. An event will create an action.
These actions are listed and are shown in Figure 15 under the Equality: title.

Record IP1 in trace: When IPGPO becomes true, the cycles responsible are recorded in the trace memory.
Record IP2 in trace: When IPGP1 becomes true, the cycles responsible are recorded in the trace memory.
Break if IP1 true:  When IPGPO becomes true, the emulation will be stopped.

Break if IP2 true:  When IPGP1 becomes true, the emulation will be stopped.

Figure 15 Instruction Pointer (IP) IP Group1
IP1 Address: 445 ¥ Enahle
P2 Address: | I~ Enable
H;nne: Equality:
™ Trigger : Ir Record IP1in trace
I Record in trace M Record IP2 in trace

™ Turn USER ON
C TumUSEROFF | |- oreakF IR true

¥ Break emulation
Cancel |
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Saving the Trace Configuration

The entries you have made can be saved to a macro. This macro can be started manually under the Macro,
Run menu item or a button can be created on the toolbar. There are two methods of making a macro:

1) Manually by creating the text file filename.bas

This method is not recommended as a detailed knowledge of the macro commands will be needed. It is
casier to make this * .bas file with the macro recorder found in the Macro/Start Recording menu. Manually
editing an existing file is easy and recommended with the built-in macro editor under the Macro, Show menu
item or with any ASCII text editor.

2) Using the built-in Macro Recorder

In the Macro menu item, there are two items used to start and stop the macro recording. All your key-
strokes will be saved to a filename.bas file of your choosing. Such a file is run either with a button you create
or manually with the Macro, Run menu item. See Figure 16.

A macro can also be created from a configuration window that has an Apply button. The present settings

of the configuration menu will be saved at one time. This is useful for saving a series of settings that have
been subsequently modified and the exact key sequence is not available.

Seehau for EMUL-5T10-PC

Eie | Macso Edit Miew Mew Hun Breakpont: Tock: Config Source Window He

= Stat Recording ix K IR % HELF
Flgure 16 E. S Flaiespdre, %&i i H‘LE%%% 7
B e |
Op=n
@ oo ¥,
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4 clock using i to gepsrate 121000 sec funte
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Quick Saving a Configuration Macro using the Apply Button
1) The configuration menu must be open and the Apply button visible. Figure 12 is an excellent example.
2) In the Macro menu item, select Start Recording. The configuration window will disappear.

3) Reopen the configuration window from the appropriate menu item. Click on Apply. The settings associ-
ated with this window will be saved.

4) In the Macro menu, select Stop Recording.

5) The Save Macro window will open giving you the opportunity to choose the filename for the newly created
macro. Enter a filename of your choosing and click on Save. The macro is ready to use and will accu-
rately recreate your configuration settings. You can also easily make a button to activate your macro. This
feature is found under Config, Buttons.

Trace Memory Examples

1) The timer example as described in the Getting Started manual and repeated in Figure 17 showed the
Shadow RAM providing memory contents in real-time. Recall there is no cycle stealing from the emula-
tion controller. While the time.c program has been running, the Trace Memory has been operating in the
background, also in real-time.

2) Many emulators are unable to view the trace without stealing cycles or even stopping the emulation. The
Nohau emulator can do this in real-time. It uses a dedicated microcontroller to do all the Trace, Trigger
and Shadow RAM housekeeping chores, rather than stealing cycles from the bondout controller.

3) Ensure the emulator is running the time.c program. The file you want to load is time.abs. The two boxes
in the bottom left hand corner of the main window will contain “Running”instead of “Stopped” as shown in
Figure 17. The GO and TRACE icons are both red in color. You should have the Data window open and
displaying the time changing in real-time as shown in Figure 17.

Seehaw for EMUL-ST10-PC
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Figure 17
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4) Open up the Trace window if necessary. You can click on the New Trace icon or in the menu New,
Trace.

5) Position the windows similar to Figure 13. You should have the Trace and Data windows visible. The
trace window might have some data recorded in it or empty. This depends on previous emulation runs.

6) Note the Trace window is empty as the Trace buffer is being filled. It is not possible to view the Trace
contents at this time. The dialog bar at the bottom of the trace window will show that the trace memory is
already full and how many triggers have occurred. There are no trigger events. Sec Figure 14.

7) Click on the Stop Trace icon. Note that while the changing time values may appear to stumble: this is only
in the display. The emulation controller was not slowed down at all. This is genuine real-time operation.

8) The Trace window now contains recorded controller cycles. Figure 18 shows the Trace Memory that I
got. I added some columns by right clicking on the Trace window and selecting them. Add your own.

Frame |Address |[Relative cycle |Source [Value |Daca |1nsce. |symbor =]
=8 mysprintf (Eshow(&] , timer . sec)
-8 4ED: 3 cy 4577 5016 FCEG
=7 mysprintt (£2how[ 6] , cimer .g2ec) 2
-7 4ED: 6 cy 5016 5016 E6FC1650 MOV R1Z, #5016h
-6 4E4: 2 cy FDDZ 5102 FDD2
-5 4E4: 4 oy 5102  2E DZFDOZ51 MOVES R13,5102h
-4 4EB: 3 ey BE97 CALLR wysprinte
-3 i had
E 3
‘] | v s
MEZED | got frames | Frames: 1 31071-131071:-1)L Trg Count: 2 L
Figure 18
9) Note that in Figure 18 labels, registers, source code and addressing
modes are all displayed. Note the trace window will have the ability EF’ F"_Fr’"" ""“t"' A
to display C source code with the resulting assembly code. Ty CHhZ
10) Start the Trace memory by clicking on the Start Trace icon. Note Diisplay mode b
the time does not stop or slow down. Once again, the trace memory Synchionze Source \Window
is being continuously overwritten with new values. The trace Fird... Cul+F
memory is a circular buffer. This will continue until the recording is o)
stopped either manually or with a trigger event. Note the triggers rir! _
have the ability to start and stop the trace recording =hewi Source Lne
' Save o File,., CukS
' _ _ . v Show TimeStamp
The trace window can display many types of information about the v Belative TimeStamp
bus cycles. Right click on the trace window or open up the menu in Corrvert Cycles bo Time
Config, Trace. The window in Figure 19 will appear. These are the Show Miec. Data
options used to create Figure 18. Click on some of the options to see St bl
h ious fields available. The source code can be enabled under v St Saue
t g various fie . ¥ Shom Value
Display mode. v Show Data
The ST10 emulator has extensive trigger facilities to start and stop Show Status
. v Show Symibol
the trace as well as perform program breaks. The triggers can control Compuessed
cycle recording so that only specified cycles are recorded. The appar- All Optians...
ent size of the trace memory can be magnified many times by using
. . . Trace Config..
carefully selected trigger qualifiers. The triggers can also send out Sellings N
external signals. Change Cagtion.

External events present on J7 (see the trace board layout in the .
hardware manual) can be recorded in the trace (8 l%i'{s). Flg ure 19
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Setting a Level 1 - 6 Example Trigger

All Nohau emulators contain sophisticated and versatile triggers. The EMUL-ST10 offers unparalleled
trigger capabilities. You can configure the triggers in real-time. The triggers test for qualified events, perform
tasks and start and stop the trace all without stealing cycles from the emulation controller. The application
program always run full speed. A break in emulation, by definition, affects real-time operation. This example
will show how to setup a simple yet effective trigger. The emulation will stop when the seconds MSB memory
location is written the value of 4 ASCII (34 Hex). The bus cycle responsible for this write will be recorded in
the trace memory.

1) Configure Sechau to give a main window similar to Figure 17. Stop emulation and press the Reset icon.

2) Open the Trace Configuration menu under Config, Trace or right clicking on the trace window and select-
ing the Trace Config item. The window in Figure 20 opens up. Note the button labeled Advanced. There
are two versions of the trace window for the ST10 emulator: Standard and Advanced. Click on this
button to see some of the Advance features. We will use the Standard mode here, so click again so it the
box reads Advanced and the Standard mode is therefore selected.

3) Note there are 7 levels of triggers plus a Group (Advanced only). We will use only Level 1 in this ex-
ample. The red dot will change to green once we have entered and enabled the qualifier for Level 1.

Trace Setup | Level 1 | Lewel 2| Leved 3| Level 4 | Level 5| Level B | LdTTrig | L7Fit |
H Trace Type Artive Lt
Flg ure 20 [ Traceiyes) | wLeve #Level 4 #Level T Tn
#Level 2 #Level 5 #Level 7 Fiter
Past Trig Snt: ||:| #Level d #Level B #Instruct Fr Control
o | spply | Cancel | Hew |

4) Click on the Level 1 tab and the window opens up in Figure 21. Address 1 and Address 2 are address
only qualifiers. Data 1 and Data 2 are address and data qualifiers. We will use Data 1 and Data 2 in this
example. All qualifiers are disabled at this point.

Trace Setup Level | |Level 7| Level 3| Level 4 | Level 5 | Level B | LdTTrig | LviFit|
e Type Address Addr. Condiion Ciata Dials Cordilion

Figure 21

Tum Trace secordng CN a| | TrggenEsdemal n
Tum Trace recording CIFF F DR AND
Record this level in the frace buffer

Trigger - stop trace and pulse Trigger Clut External In Polarty

Bresk ernulatian
e 1

i this lesel is true | & Posiive © Negative

[} i Mo 5 5 s 5 . L 2o
—

ok | soply | Cancel | Hew | Edt
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5)

6)

7)

8)

EMUL-ST10 - Trace & Triggers

Click on the Data 1 line and right click (or double-click) on the highlighted line. An empty Figure 22 will
open up. Enter the fields as shown and ensure the Enabled boxes are checked. Address and data are
not case sensitive. You need to fill in the Address, Data, Data Mask and the Write boxes. Press OK.
Data 2 will automatically be filled in with the same data as Data 1.

Edit Cycle Type

Cyele Type:  Data 1-0M

Figure 22

Address: 5017 ¥ Enabled Dwata: |3400 [+ Enabled
Mask |FFFFFF Mask |FFEIIJ
[ Read

Cancel I

Figure 23 will appear. Note that both Data 1 and Data 2 are enabled with the appropriate data and are
turned ON. The qualifier is now properly set. Data 1 has a window similar to Figure 18. Click on the
Data 2 line and right click as before to open this menu up. Confirm it has the same settings as Figure 22.

Click on the Break emulation if this level true box. This will break the emulation and record only that
cycle which caused a write of 34 to memory location 5017. Click on OK to close the Trace Configuration

window.
Trace Setup Level 1 ILE'.-E-I2| Level 3| Level 4 | Level § | Level 6 | Li7Trg | Li7Fit|
Flg ure 23 Cycle Type Address Addr. Condition Diata Diata Condition

Address

Diata 1-0ON sy > Wil 3400 >= Address aND Diata

Diata 2-0ON smy <= Vnlte 3400 == Address AND Data
Turn Trace reconding R =] ~TriggenEdemnal in
Turn Trace recordng OFF & OR C AND
Record this level in the trace buffer
Trigger - stop trace and pulse Trigger Cut External In Polarity

# Break emulabon if this level is true ) = ~ Positive ¢ Negative

e, .8 ] &pphy ] Eam:el] Help ] Edit ]

You must enter the value of 34 as 3400 because 5017 is an odd address, we are trying to trigger on a byte
write (movb) and the ST10 is a 16 bit machine. The mask value of FF0O ensures only the 34 becomes the
data of the qualifier. If you were using an address of 5016, the values used would be 0034 and O0OFF. The
leading zero of the 0034 can be discarded leaving 34. For 16 bit data qualifiers, these rules do not apply.
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9) You should have a main menu that looks similar to Figure 17. Click on GO and the emulation will run.
When the value at address 5017 becomes ASCII 4 (hex 34), the emulation will break and the instruction
cycles will be displayed as in the trace window in Figure 24. The compressed feature is turned on.

10) Frame # -4 contains the write of 3400 to address 5017 with the movb instruction at address 442 ! Frame
# -3 1s the last instruction executed. R12 at this time contains 5018 and before this add #1, it contained
5017. The present value of R12 can be seen in the register window. R1 contains 0034 at this time.

3
. Fram!|1ﬂdress|Dest1natlun|50urce|Ualue|Duta |1natr. |39nhul -

Flgure 24 -2Z0 4321 AOZ zC cozl HOVEZ R1,RL1

=18 434: FEOQOE hD2 zC FGF10EFE HOW FEOEh, R1

=17 438 SBEE DIV R14

-7 43h: AOZ FEOC 4 FIF10CFE MOV Rl,FEOCH

-5 43E: ADZ 30 34 O7FZ3000 ADDE RL1, H30h

=i 442: 5017 3400 B9IC HOVE [R12] ,RL1

-3 44 34 5018 0&c1 ADD Bl1Z,#1lh —J

| TRACE OMLY | got Frames |Frames416[-416:-1), Trig Count0 =

11) Click on Record this level in the trace buffer in the window in Figure 23 and run the program again.
Only the instruction that caused the trigger will show in the trace. You can focus on only that data you
want.

12) In the Trace Configuration menu in the Level 1 tab, unselect Break emulation if this level true so the
emulation will not be stopped.

13) Click on the Reset and GO icons to restart emulation. Note you could also make this change “on-the-fly”
without losing real-time performance.

14) Note the number of cycles recorded in the trace memory increasing as the value in 5017 equals 34. This
information is shown at the bottom of the trace window. Stop the trace by clicking on the Trace icon and
the cycles will be displayed as in Figure 25. Each cycle has a time stamp indication when it occurred.

15) Open the local menu and enable some more fields. Remember that not all cycles have been recorded:
only those selected in the trigger qualifiers. This is only a small part of the trigger facilities of the ST10
emulator. This example does not begin to show the true capabilities of the emulator.

Notes: You can select the Advanced mode and begin to configure some extremely powerful triggers.
A trigger will turn the trace off at Frame # 0. The actual displayed value of the trigger point will vary
a small amount due to the CPU pipeline effect.

Frame |.i'|.-:!.d.|:eaa |Deatinu.t,icln |Sc|u.|:|:e |'|.|'nlu.: IDu.t,n |Inat1:. 5 ol EI
- qaz: 5017 J400 B92C HOWE [B1lZ) ; RL1
=7 qaz: 5017 3400 B22C HMOVE [R12] ;RL1
=5 442: 5017 3400 B9IC HOVE [R12] . RL1
-5 d42: 5017 3400 BSIC HOVE [R12] ,RL1
=4 qaz: 5017 3400 EB92C HAOVE [B12] ; RL1
-3 qaz: 5017 J3qaD0 B92C MOVE [R12] s RL1
=2 442: 5017 3400 BSIC HOVE [R12] . RL1
=1 | 4421 5017 3400 BSZC HOVE [R12] ,RL1
2|
| TRACE ONLY |got rames | Frames:131071(-131071:-1). Trig Count 2

Figure 25
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Level 7 Trigger Example:
1) Load the timer.abs example program.

2) Set the Level 7 Trigger as in Figures 26, 27 and 28. Figures 26 and 27 are accessible by right mouse
clicks on the address and data areas of Figure 28. Set the Data Mask in Figure 28 to FF00. This will
ensure the trigger looks only at the low byte. Make sure only Level 7 Trigger is active.

3) Open a Data window and set it to display 8 bit ASCII and from the address space TR Shadow. View
address show or 5017. Open a trace window.

4) Start the emulation by clicking on the GO icon.
5) When address 5017 contains hex 34 (ASCII 4), the trace recording will stop. The Trace icon turns green.

6) The trigger point is located at Frame 0 in the Trace window. Scroll to this position if necessary. From the
local menu selected by right clicking on the Trace window, select the Value field. Your Trace window will
look similar to Figure 24. Note that value 34 was stored at 5017 by the movb instruction at Frame 0.

7) The trace memory is filled with the previous 128K cycles that preceded the trigger at Frame 0.

?“?ﬁl:cTEEM = Data Write | I._"';g';_;':d’ & B
" DataRead O Exclude Al _
Begin: [5017 = Pattam:| 3400 =
End: Jso17 =l
ok | cancel | Lo 1 coce |

Figure 26

Figure 27

Trace Setup | Level 1] Level 2| Level 3| Level 4] Level 5| Level 6 LviTTrg | L7F|

Address Cycle Type

Start Address

End Address

Flgure 28 Data Wit 5017 5017
= AR =
Diata Trigger Type Lowy Walue High alue
Fatiermn 3400 3400
Address Mask FFFFFF Trigger and Fiter Active Range

Data Maske  [Froq]

Repeat Lvi Crtt |1 Map0 (D00DO0-OFFFFF)  =|
T Prev. Lvi. Depend. _
F Enable

9, I Eppby I Eanl:EII Help I
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Level 7 Filter Example:

1) Load the timer.abs example program.

2) Set the Level 7 Filter as in Figure 29. Right mouse clicks to open up the local menus to enter the data.
Make sure only Level 7 Filter is active so other triggers do not become events and confuse the situation.

3) Open a Data window and set it to display ASCII and from the address space Shadow or TR Shadow.
Shadow is the Nohau Shadow memory and TR Shadow is the ST10 bondout Shadow memory. View
address 5017 or type in show. Open a trace window. Arrange these windows for your convenience.

4) Start the emulation by clicking on the GO icon.

5) When address 5017 is written with a 34, this cycle will be recorded. The trace will not stop recording.
Note that every 1 second or so the Frames Recorded field increases. The time is shown with the Relative
Timestamp field selected in the trace local menu.

6) Stop the trace recording by clicking on the Trace icon. The trace window in Figure 30 will display a series
of movb instructions. From the local menu selected by right clicking on the Trace window, select various
fields to yield a display similar to Figure 30. You can also filter in Levels 1-6 by using the Record this level
in the trace buffer attribute.

7) The trace memory is filled with only writes of 34 to memory location 5017. Note each instruction occurs

786 machine cycles from each other. You can also convert this to time in the local menu. Experiment
with different settings of the local menu.

8) If you not put appropriate data qualifiers in the Data Trigger Type fields, all writes to 5017 will get re-
corded in the trace buffer.

Trace Setup | Level 1| Level 2| Level 3| Level 4 | Level 5 | Level 6| LviTTrig LW7FK |

Address Cycle Type Start Address End Address
. Data Write W17 w7
Figure 29
< AND =
Diata Trgger Type Lo Walue High Value
Faftem 3400 3400

Address Mask FFFFFF
Ciata Mask  [f00

" Extended Recording?
¥ Enabils

[ _eepy | Cancel | deip |

Trigger and Filer Active Range
[MapD (000000-0FFFFF) =]

- Fosine |Addrma= |Relative Ile [Pemiination |Velus [Ewis |[Toetr, IEEDI | ;I
Flgure 30 =15 qqz2: THE oy =017 400 BRI EOVE {ALZ] , AL
-14 qdi: 84 ey 4017 3400 ESIC AOVE {B12], BLL
-13 ddi: HE ey 017 3400 BOIE EOVE {fiZ]  RLi
-1z 443 THE oy =017 3400 ES3d HOWE {AiZ] ;RL1
=11 4928 TAE oy 5017 3400  ESIT HOVE {Ai2] ;RL1
=10 449z: ME oy 017 1400 BSIC WOWD [RLZ] ,PLL
] q92: TS oy 1T 1400 BRIC ROWD [A1Z] ,RLL
-a qqz: A8 oy =017 3400 ESIC ROWE [A1Z],RLL
-7 qdz: T84 ey 4017 3400 EEIC AOVE iA12], BLL
- Adi: HE ey L0117 3400 BEIE EOVE {Hi2]  RLL j_
-5 442 THE oy 2017 3400 ES2dd HOWE {AiZ] ;RL1 .
1| I Bl =
e

TRACE OHLY | gl e |Frarmas 401 0340083 1], Tig Coamt 2
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Group Breakpoints Examples
1) Set up Sechau and load the example program timer.abs.
2) Open a Source, data and Trace window and position them on the main menu to your preferences.

3) Configure the IP Group 1 as shown in Figures 31. Make sure the two enable boxes are checked. Figure
32 will be the configuration result. Click on OK to enter the qualifiers into the emulator.

4) Click on the GO icon to start the program.

5) The emulation will stop when a fetch of 442 occurs. This will be the last or second last instruction from
the end in the trace window.

6) Experiment with different settings in the Edit Group dialog box shown in Figure 31.

Instruction Fointer (IF) IP Graup1

Flgure 31 IP1 Address: 442 ~ Enable
IP2 Address: |445 ¥ Enahble
Range: Equality:
I” Trigger ™ Record IP1 in trace
™ Record in trace ™ Record IP2 in trace

C Turn USER ON
™ Turn USER OFF E EE?E :E :EE E:

™ Break ernulation

Ik I Cancel

Level 2| Level 3| Level 4 | Level 5| Level 6| Lvi7Trig | Lvi7Fie 1P Control 4|

Figure 32 [Foo
IP Groupd
IF Group4
IF Groups
P Groupt
IP Graup?
P Group8
IP Groupd

IF Group10 -
KIS 2
Group Condition: | 'I ™ Synchronize

v Enable Condition

OK | #pply | Cancel | Help | Edit
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Trace Configuration Modification Conversion table

In November 1999, the Trace Configuration windows were modified to provide more intuitive English
wording. The ST10 bondout mnemonics were previously used and caused some user difficulty. This list details
the changes that were made. The macro commands are unchanged therefore use the old mnemonics. The old
ST10 Quick Start can be obtained from the Nohau website for historical reference.

OLD NEW

Window (Set) Turn Trace recording ON

Window (Clear) Turn Trace Recording OFF

Filter (Set) Record this level in the trace buffer

Trigger (Set) Trigger - stop trace and pulse Trigger Out
Break (Any level true) Break emulation if this level is true

Break (All levels true) Break emulation if all levels are true

BC _CAR Repeat Counter reloaded

BC CIC Repeat Counter decrements on event ELSE cycle
BC _MCA Repeat Counter not reloaded while in Event Mode
FRC MBE Make this Level always true (bypass mode)
PL CMB Previous Level must become true first

USER (Set) Turn User Output ON

USER (Clear) Turn User Output OFF

TIMEOUT 0 (Enable) Enable Timeout 0

TIMEOUT 0 (disable) Disable Timeout 0

TIMEOUT 1 (Enable) Enable Timeout 1

TIMEOUT 1 (disable) Disable Timeout 1

LC CTO Timeout O clears the Repeat Counter

LC CT1 Timeout 1 clears the Repeat Counter
BC_MOD Preset Address AND Data

Notes:

No features are added or removed.
There is a direct one-to-one correlation between the old and new versions.
Customer Macros will not need modification.
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Changes to the EXTC: window:

OLD: NEW:

No external source no changes

Level 1 (memorized) Level 1 has occurred (latched)
through

Level 6 (memorized) Level 6 has occurred (latched)
ILV1(current) < ILV1(prog) CPU Int. level < Trigger Int. Level
MAC flag C carry generated no changes

through

MAC flag SL: Limit flag no changes

MAC flag or combination All 4 MAC flags ORd together
Timer-out 0 Timeout 0 = 3FF

Timer-out 1 Timeout 1 = 3FF

External Trigger IN 0 External Trigger IN (J3)

Changes to the Edit Cycle Type Window Levels 1-6:

Edit Cycle Type ] Edit Cycle Type E
Cycle Tvpe:  DABPD-Disakle Cycle Type:  Daada 1-OH
Address: | F Enabled D=I=-| I+ Enabiad Aderess: [s047 ¥ Enabled  DCeata: 3400 ¥ Enabiad
Wask |fFFFF:| Mask |-'FFr Wask |-'rr-'r-' Mask |-'T|"'
Addrezs l:nrnparsnn, Data Compargon Addness Comparson Drarta Comparson
" == = v == = " == i~ o= & == i =
i = e i = i = = FF‘: = r":
Buis Type Coambination Combiration
= DPR  DATA  Address OR Dala ™ Address OF Dala
 EBFR ~ CORESFR & Address AMD Daba = Address ARD Dats
SFR Mode
(o
: r ; r
™ Read ™ wiite [~ Read [+ ‘it
QK I Cangel | o | Cancel |
Conclusion

We hope this Application Note has helped you get acquainted with the Nohau ST10 emulator. If you
have any problems please contact Nohau Technical Support or your local Nohau representative. For
comments regarding the format of this document or any errors, please contact Robert Boys.

Sales@icetech.com
(800) 686-6428
www.icetech.com
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