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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




leN ESAS Application Note
E30A Emulator for the R32C/100 Series

How to Use Trace and Section Time Measurement Events

Summary

The E30A emulator for the R32C/100 series incorporates two debug functions—the trace function and the
section time measurement function. By selecting trace or time measurement for the event and then
specifying access conditions in the event setup screen of High-performance Embedded Workshop (HEW), it
is possible to perform a trace or section time measurement.

The results of trace and section time measurement can each be confirmed in the trace window and the
time section measurement window of HEW.

The access conditions selectable for each event are listed below.

Event Access condition
EXECUTION | BRANCH READ WRITE R/W
Trace event (trace extraction event) X O O O O
Trace event (trace start event/ trace end O X O O O
event) *
Section time measurement event X X O O O

*1. Can be assigned to only events EO and E4.

Limitations on access conditions of each event are shown below.
[Limitations of trace events]

If EXECUTION is specified for access condition of a trace, the emulator, owing to NSD specifications, may
erroneously assume that the condition is met when the set address is prefetched ? (prefetched in size of
about 48 bytes). This will result in excessive trace information being acquired or a failure to acquire the
intended trace information depending on trace measurement range (After or Before).

*2. Although it is possible to set an address for the trace event condition by taking prefetch into
consideration, such is not a much practiced case because there are various factors such as interrupt
process, branch process, loop process, or compiler optimization that make it difficult to identify the address.

[Limitations of section time measurement events]

Since the section time measurement is an operation to measure the execution time between data
accesses based on trace information, the data access trace information (address, data, data size,
read/write) is detected in the emulator as the measurement start event and measurement end event.

Therefore, it is only data access (READ, WRITE, or R/W) that can be specified for access condition, and in
no case can such a time measurement that uses the start and end of a function as condition be performed
(i.e., EXECUTION cannot be specified for access condition).

This application note explains the measures to be taken to cope with the above limitations.
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E30A Emulator for the R32C/100 Series
u {E N ESAS How to Use Trace and Section Time Measurement Events
1. Environment
Microcomputers used: R32C/118 group (R5F64189PFB)
HEW: V.4.05.01.001

Emulator software: R32C/100 E30A Emulator Debugger V.1.00 Release 00
Compiler: R32C/100 Series C Compiler V.1.01 Release 00

2. Flow of This Document
The corrective measures are described below.
[Corrective measures for limitations on trace events]

« Embed a sequence in place that will have a data access (read process ") generated at the start position
of a trace and specify the data access for access condition (alteration of the source required).

*3. If a write process is used for condition, because a trace event cannot have data comparison set for
condition (e.g., a condition like the one that will cause a trace to start when variable ‘a’ = 1), a trace may
erroneously be started at the time the data (variable) set for access condition is initialized (by writing “00”),
making it impossible to trace the intended range.

(For detalls, see paragraph (4) in Section 3, “Frequently Asked Questions.”)

[Corrective measures for limitations on section time measurement events]

* Embed a sequence in place that will have a data access generated in a section of the program (start to
end) in which a time measurement is to be performed and specify the data access for access condition
(alteration of the source required).

The flow of this document is shown below.

< Operation start >

Trace based on data access

Section time measurement based on data
access

= O
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E30A Emulator for the R32C/100 Series
u {E N ESAS How to Use Trace and Section Time Measurement Events
2.1 Trace Based on Data Access

This section explains the method for performing a trace unaffected by prefetch by first embedding a global
variable read process at the start position of a trace event and then specifying the global variable read
process (data access) for the event's access condition.

Shown here is an example in which a trace is started from the beginning of the sort function by using the
Tutorial program included with the E30A emulator software.

(1) Add global variables point and trace_point in the source file.

lang al10];
struct Sample st

char point;
char trace _point;

oid main(vaid)

FROFD - — — e
— 0 0 OO —1 0 O e O

FFFFO100

(2) Add point = trace_point at a place preceding the sort function. Perform a build after adding and then
download the program.

41 |FFFFO128 alil = j;

42 }

%E}l point = trace_point;

46 |FFFFO136 sort (a)

47 change(al; Trace starts from here.
48 |FFFFO13E

(3) Choose Trace from the View menu and then select Trace Point.

iﬁ? Tutorial - High-performance Embedded Workshop - [nert0.a30]
<% File Edit BUEUN Project Buld Debug Setup Tools Test Window Help

0= Differences 'n |y Iﬁ' ?‘3 @ ] Debug
7 e TUHABH D L%
Comrmand Line Chrl+L
=G Tutor
- @ T ey TCL Toolkit Chrl+Shift+
3.8 Ad.. | H.! 5. Source
; INTERRUPT SECTICHN
= status Bar Bl .insf start, 5, O
Lglh start
- E@Qisassembly D .zection interrupt, code, align
SLArt:
g @ ' .
Symbal b , after reset, this program will start
Graphic y 11E4 5 lde Fiistack_top,ISP ; istack pointer
— 1EE lde #0080H, FLG ; switch to usp
ﬁgcnpt 1C0 lde #stack_top,SP ; stack pointer
1C7 lde #data_SBB_top,SE ; &b register
Break 4 b
= #data SES top, SE : bsh register
]
RTOS N " #UECTOR_P,DR,INTE ; wvector address
Code ¥ & 1race clear B33
] 1 ] 114 | | ‘ | BZEROD b=s 5BS tov. hss SBE
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E30A Emulator for the R32C/100 Series
u {E N ESAS How to Use Trace and Section Time Measurement Events

(4) The Event Settings dialog box is displayed. Double-click in the Event Status column.

Bl Event Setting __||E|g|

Ewent Status

EWEMT | ADDRESS ACTION ACCESS RAMGE =1 n ] [

OEo Qoooooan BREAE. E<ECUTIOMN  [addr] == 00000000

E1 Qoooooan BREAE. Ex<ECUTIOM  [addr] == 00000000

OEz Q0000000 BREALK. ExECUTIOMN  [addr] == 00000000

OE= Q0000000 BREAL. ExECUTIOMN  [addr] == 00000000

CE4 Q0000000 BREAL. ExECUTIOMN  [addr] == 00000000

Es Q0000000 BREAL. ExECUTIOMN  [addr] == 00000000

EE Qooooooo TRALCE PICELF BRAMHCH 00000000 <= [addr]

EV FFFFFFFF TRALCE PICELF BRAMHCH [addr] <= FFFFFFFF

< \ »
Trace Area Event ES Double-click here.
|BREAK -] '_

Execution Time Measure
Trace Mode
—

|Tran::E.- E xecution j

. Sequential Break Setting
Kind of Trace : Branch/D ata Access .

Color. .. | Reszet | Save. .. | Load... | Set Cloze

(5) The Set Event Status dialog box is displayed. Select Trace for Event Type, AFTER for Trace
Measurement Range, trace_point for Start Address, and READ for Access Condition. Then click the
OK button.

S5et Event Status

Event Type:

Trace Area

Trace frea: AFTER -
Start Address - |_trace_poi_« End Address :
ACCEsE READ - Access

v Pickup Trace

Access BRAMCH -
Fange : | J
Address1 Address2

Cancel_|

S
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E30A Emulator for the R32C/100 Series
How to Use Trace and Section Time Measurement Events

(6) The contents you've set are displayed in the Event Settings dialog box. Click the Set button to make

the changes take effect.

Bl Event Setting ™

— Ewent Status

EA

Qooooaao EREAK.

Q0000000 EREAK.

| A

EVERT | ADDRESS ACTION ACCESS | RAMGE Sau

E<ECUTIOM  [addr] == Q0000000

EXECUTION

[addr] == 00000000

— Trace fArea

|AFTER |
— Trace Mode
ITrace E xecution ;I

Kind of Trace : Branch/D ata Access

— Ewent ES
[T &ssing to Bakd monitor.

— Execution Time kMeazure
[T DokMeasure

— Seqguential Brealk Setting

Sequential...l

e —
Color... I Reset I Save... | LDad... Cloge I

(7) Choose Trace from the View menu and then select Trace.

€3 Tutorial - High-performance Embedded Workshop - [Tutorial.c]

ol File Edit BUEINM Project Build Debug Setup Tools Test  Window Help
JJ (= Differences n LI TR H &
|| o |[1g B e TELE L ® TP D 5w
e Command Ling Chri+L
=1 Tutor
?I@ T oo TCL Toolkit Chrl+shift+
-5 Ad.. | H. 5. Source
: wi'orks AlE+HE
| b workspace 12 alil = 3;
a-a A cutpu Alt4+0 )
| B status Bar A+
136 point = trace_point;
E|'E Disassembly Chrl+D
' 13cC sortia);
- crU 144 change (&) ;
Symbaol »
14C p sam->s0=al[0] ;
Graphic y 1152 f sam->s1=a[1]:
159 p sawm-rsi=ali]:;
%‘ Script 1&0 p_saw-r33=al[3]:
167 p_sam—>s4=al[4] ;
Break. * l16E p_sam->35=a[5] ;
>z6=a[6] ;
Bl 1vace pores ~a7=al7] ;
) r38=al[8]
RTOS b | I3 Time M
B W Time [Measure S
Code 3 NULL;
o
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E30A Emulator for the R32C/100 Series
How to Use Trace and Section Time Measurement Events

1LENESANS

(8) The Trace window is displayed.

o= g

|F-lange:. frea: After File: | TOMWT:  Address:  Time:
TCHT Label =ro Dest Data

Size | 3tatus | JCnd

(9) Run the program and stop, and the result of a trace will be displayed. Although one event has just
been used in the global variable process (data access) specified for access condition, a trace can be
started from the beginning of the sort function.

= h
j =V B /
|Range: 0000000, 0247647 &rea: After File: [TCHT: 0000000 |Address: 00000475 Time:
TCHT Labe| 3o Des=t [ata Zize | Btatuz | JCnd

noooooo _trace point i

nooono F=art FFFFO144  FFFFO034  -------- - JHP -
nooonnz FFFFOOSF  FFFFO0R4  -------- - JHP -
noooonons FFFFOOSY  FFFFOQ&T  -------- - JHP -
nooonon4 FFFFOOAE  FFFFOD4s -------- - JHP -
nooonns FFFFOO4E  FFFFOO&AG  -------- - JHP -
noooonne FFFFOOAC  FFFFOQ3E  -------- - JHP -
nooonny FFFFOOED  FFFFOQAT  -------- - JHP -
nooonng FFFFOO&E  FFFFOO048 -------- - JHP -
noooonns FFFFOO4E  FFFFOQ&AE -------- - JHP -
nooontn FFFFOOAC  FFFFOQ3E  -------- - JHP -
nooonii FFFFOOSF  FFFFO0R4  -------- - JHP -
nooontz FFFFOOSY  FFFFOO&F  -------- - JHP -
nooonts FFFFOOAE  FFFFO04S -------- - JHP -
noooni4 FFFFOO4E  FFFFOO&AG  -------- - JHP -
nooonts FFFFOOAC  FFFFOO3E  -------- - JHP -
nooonte FFFFOOSF  FFFFODR4  -------- - JHP -
nooonty FFFFOOSF?  FFFFOQAZ  -------- - JHP -
nooonts FFFFOO&4E  FFFFOO48 -------- - JHP -
nnnnnia CCCCnnAC CCCCNnNad - [17]=] -
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E30A Emulator for the R32C/100 Series
n {E N ESAS How to Use Trace and Section Time Measurement Events
2.2 Section Time Measurement Based on Data Access

This section explains the method for measuring the execution time (from start to end) of a function by
embedding a global variable write process at the start and end positions of a section time measurement
event and then specifying the global variable write process (data access) for the event’s access condition.

Shown here is an example in which measurement is made of the execution time of the sort function by
using the Tutorial program included with the E30A emulator software.

(1) Add global variables time_start and time_stop in the source file.

13

14 long al10];

15 struct Sample st
10

17 char time_start;
]E char time_stop;
i oid main(void)
21 |FFFFO100

(2) Add time_start = 1 and time_stop = 1 before and after the sort function. Perform a build after adding
and then download the program.

44 |FFFFO136 time_start = 1; .
A5 l Measurement is

46 |FFFFO13C sart {a); taken of this
47 IFECEQ] A4 section.

A8 time _stop = 13
A0 FEEF1 4™
50 |FFFFO152 change (a);
a1 |FFFFO1549

(3) Choose Trace from the View menu and then select Section Time Measurement.

i Tutorial - High:performance Embedded Workshop - [ncrt0.a30]
o File  Edit BUELM Project Buld Debug Setup Tools Test Window Help

= Differences W - “l ﬁ' '& ] Dsbug
oy 7 | g .. TEGEA SRR GO Lo
Command Line i+l

=G Tuton
Sgren Toolit ChebShift+k
3.8 Ad.. | H.! 5. Source

; INTERRUPT SECTICH
=4 :
& status Bar B+ .insf start, 5, O
.glh start
= E@Qisassembly CurHD .zection interrupt, code, align
start:
=8 ] 4 .
Symbol b ; after reset, this program will start
Graphic » J1E4 o lde #istack_top,ISP ; istack pointer
1BE lde #0080H, FLG ; switch to usp
ﬁgcript 1Co lde #stack_top,SP ; stack pointer
1C7 lde #data_SBS_top,SB ; sh register
Break ¥ ice faet b

#data 3B8 top, 3B ; hsh register
Ja]
VECTOR_ADR, INTE ; wvector address

RIOS

clear B33

4 @ Trace

Code
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E30A Emulator for the R32C/100 Series
u {E N ESAS How to Use Trace and Section Time Measurement Events

(4) The Section Time Measurement dialog box is displayed. Double-click in the Event Status column.

Bl Time Measurement E”§|E|
EWVEMT | ADDRESS | ACTION ACCESS RANGE sau DATA - Set
ED e TIME START E<ECUTION - Close
OeE1 Qoaoooao BREAK. EXECUTION  [addr] == 00000000 - —
ez Qoaooaac BREAE ExXECUTION  [addr] == 00000000 - Save..
Oez Qoooooao BREAK ExECUTION  [addr] == 00000000 - Load...
Ed e TIME EMD ExXECUTION - o |
Oes Qooooooo BREAE. Ex<ECUTION  [addr] == 00000000 - .
CJEc 00000000 BREAK EXECUTION  [addr] == 000ODOOO - Double-click here.
< L
]
Meazurement Paink:
E MFT Mot Use Clear Result:
MP2 Mot Use
ALL | MP1| MP2
OMP3 Mot Use
| [
Measurement Result
kF1 hP2
Min 00k 00 005 000ms Q00us Min 00h 00 005 000ms Q00us
bax OO0k O0rm 005 000rms Q0C0us tax OO0k O0rm 005 000rms Q0C0us
Avegq 00k 00rn 002 000rmz 000Uz Awg 00k 00m 00z 000ms 000w
Cnt O Cnt O
MP3 hP4
Min 00k 00 005 000ms D0C0us Min  00h 00m 005 000ms 00C0us
Max 00k 00m 005 000ms D0C0us Max O0h 00m 005 000ms O0C0us
Aywg 00k 00m 005 000ms Q00us Awg  00h 00rn 00z 000ms O00us
Cnt O Cnt O

(5) The Set Event Status dialog box is displayed. Select Time Measurement for Event Type, check the
Section Time Measurement and the Data Comparison check boxes and uncheck the Execution Time
Measurement check box. Select _time_start for Address and WRITE for Access Condition and set
Data to “00000001." Then click the OK button.

Set Event Status

Ewvent Type: |Time fMeasurement -

Execution Time Measure

@DD M easure
@Section Time Measure

Address |_time_3tart j
ACCESS WHRITE -

@D ata Compare

| Data 0000000 |

Magk  |0O00D000

‘“P Cancel
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E30A Emulator for the R32C/100 Series
u {E N ESAS How to Use Trace and Section Time Measurement Events

In the same way, complete the dialog box by selecting _time_stop for Address etc. as shown below,
and then click the OK button.

Ewent Tupe: |Time tMeazurement -

Erecution Time Measure

Do Measure

@ Section Time bMeazure

Address: | _time_stop =
Access WwWRITE -

@ D ata Compare

I Diata |ooooooo I

bl sk (00000000

‘“’ Cancel |

(6) The contents you've set are displayed in the Section Time Measurement dialog box. At this time,
check to see if _time_start and _time_stop are set for events E1 and E2, respectively. Next, select
MP1 in the Measurement Points column and double-click in it.

EVEMT | ADDRESS | ACTION ACCESS RaMGE sad DATA - Set
Cloze
Save..
noooooo EECUTIOM  [addr] == 00000000 - Load...
OE4 ooooooo BREAK. EXECUTIOM  [addr] == 00000000 - B ?
OeEs ooooooo BREAK. EXECUTIOM  [addr] == 00000000 - ==
OeEs ooooooo BREAK. EXECUTION  [addr] == 00000000 hd
< I >
rement Pojnt
CIMP1 Mot Use Clear Result
ALL | MP1| MP2
O MP3 MotUse R
O Double-click here. MP3
Measuremnent Result
kP11 i
Min 00k 00m 005 000ms 000wz Mir 00k 00rm 00z 000ms 000us
bax  00h 00m 00z 000ms 000wz bax 00k 00m 00z 000ms O00us
Aywg 00k 00m 00 000ms Q00us Aoyg 00k 00 00z 000mme 000us
Cnt O Cnt 0O
hP3 P4
kin 00k 00m 005 000ms 000us it 00k 00rm 00z 000ms 000us
Max  00h 00m 005 000ms 000us Max 00k 00 00z 000ms 000us
Aeg 00k 00m 00z 000ms 000us Avg 00k O0m Q0g 000ms 000wz
Cnt 0O Cnt 0
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g t E30A Emulator for the R32C/100 Series
n E N ESAS How to Use Trace and Section Time Measurement Events
(7) The Set Measurement Point: MP1 dialog box is displayed. Select E1 for Start and E2 for End, and

then click the OK button. This setting causes a measurement to be made from when event E1 occurs
till when E2 occurs.

S5et Measurement Point: MP1 |5_<|

Meazurement Paoint Setting

Mode: ” m_—— |j
=

Start: @ Erd:

Source File: |

Function: | J

e —
" Cancel |

(8) The contents you've set are displayed in the Measurement Points column of the Section Time
Measurement dialog box. Click the Set button to make the changes take effect.

M Time Measurement .L”i
EVENT | ADDRESS | ACTION ACCESS R&NGE sQU DATA [ set
ClE0  00000DO0  BREAK EXECUTION  [addi] == 00000000 o
| et
Save..
ClEz 00000000  BREAK EXECUTION  [addi] == 00000000 - Load..
[ClE4  00000DO0  BREAK EXECUTION  [addi] == 00000000 - >
CJES 00000000 BREAK EXECUTION  [addi == 00000000 - il
ClEs 00000000 BREAK EXECUTION  [addi] == 00000000 v
¢ »

I'M easurement Paint

Clear Fesult:
ol
ALL | MP1| MP2
O MP3 Mot Use
| ]
M easurernent Result
k1 P
Min 00 00rm 005 000rms 000us it 00k 00rn 00z 000rns Q00us
kax 00k 00m 00z 000rms 000Uz tas 00k 00m 00z 000rms O00us
Aywg 00k 00m 00 000ms Q00us Aoyg 00k 00 00z 000mme 000us
Cnt 0O Cnt 0
hP3 P4
Min 00k 00m 005 000ms 000wz Min 00k 00rm 00z 000ms 000us
Max  O0h 00m 005 000ms 000wz Max 00k 00m 00z 000ms 000us
Ayg 00h 00m 00z 000ms 000ws Avyg 00k 00m 00z 000ms 000us
Cnt O Cnt 0O
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. t E30A Emulator for the R32C/100 Series
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(9) Run the program and stop, and the result of a section time measurement will be displayed. That way,

it is possible to measure the execution time of the sort function.

H Time Measurement E]|:IE]

EVEMT | ADDRESS | ACTION ACCESS RAMNGE saU DATA ~ Set
OEo Qooooooo BREAK EXECUTION  [addr] == 00000000 Tilse
| =S
Save..
ez ooooooo BREAK E=ECUTIOM  [addr] == 00000000 - Load...
OE4 Qo000 BREAK E=ECUTIOM  [addr] == 00000000 - B T
[JE= Qaaooaac BREAK EECUTION  [addr] == 00000000 - ===
[Es Qaaooaao BREAK EWECUTIOM  [addr] == 00000000 - bt
< t

M easuremnent Paint:
MP1 Zone Specily E1 E2 Clear Besult
OwP2 Mot Use
ALL | MP1| MP2

OMP3 MatUse
O MP3

Measurement Hezult
kP P2

Min  00h 00m 005 000ms 00dus in 00k 00m 00s 000ms 000us
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3.

Frequency Asked Questions

(1) Are there any precautions to take when using the trace function and the section time measurement

function?

[Precautions to taken when using the trace function]

The trace function can only be used when the trace mode is selected on the operation mode tab of the
Init dialog.

In the Before and the After modes, the trace events that occurred in the trace rage, as well as the
trace start events that occurred during that time, are recorded. Note, however, that trace end events
are not recorded.

In a conditional branch trace, display for the disassemble mode and source mode of the trace window
may take time.

If MCU execution priority is selected for the trace mode, the trace range becomes 512 cycles. If a
trace range of 8M cycles is desired, select trace priority for the trace mode. In the trace priority mode,
trace data output has priority and MCU execution is delayed. Program processing requires a longer
timer than in the MCU execution priority mode. Note that for a conditional branch trace, the trace
priority mode is the default mode of trace.

Even when a function is specified when selecting the file to be displayed in the SRC mode, if the
specified function exists in the currently displayed file, it is always the top of the file that is displayed.

When a trace result is saved in text form, there is a possibility of the header and data strings getting
their vertical positions displaced. Select “save in tab separated text” when saving a trace result and
open it in spreadsheet software etc. to get correct display.

Displaying each cycle in time (hours, minutes, and seconds) is not supported.

The trace image files (*.rtt files) saved with the M3T-PDxx debugger cannot be loaded. Nor can the
trace image files saved with other targets be loaded.

The word data (16-bit) located beginning with an odd-numbered address or longword data (32-bit) not
located at 4-byte boundaries cannot be traced normally.

Data access events by DMA are not detected.

If a runtime debug, RAM monitor, or data comparison break is used in a branch trace to record jump
addresses, branch information (debug monitor program processing address) that is unlikely to occur in
the user program may be included. So be careful.

[Precautions to taken when using the section time measurement function]

The event setting window and the section time measurement window share the same resource of the
emulator. If an event is changed in the section time measurement window, the contents set in the
event setting window are also changed.

In a section time measurement performed, the data access trace information output from the MCU is
compared in the emulator to detect the start and end events. If a large number of data access times is
specified, trace output will take a lot of time, leading to errors in section time measurement or affecting
execution of the MCU.

For the case where Xin = 8 MHz, PLL = 128 MHz (x 16), and BASE = 64 MHz, for example, it takes 5
Us to output the data access trace information. If a data access of less than 5 ps occurs, a trace
output time-dependent error will occur. Furthermore, if such a short data access occurs frequently,
execution of the MCU will be delayed.

We recommend write-only settings with least possible events.
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(2) Why is it impossible to select Trace or Time Measurement for Event Type in the Set Event Status
dialog box?

S5et Event Statu=

Trace or Time Measurement
cannot be selected.

BEreak
Range : | (addn == sddress1 |

Address] ;. |00000000 - Address2
ACcess | EXECUTE -

[ Function

Source File : |

=l
Function : | J

Drata Compars

=

Data: M agk :

ak. I Cancel |

E30A uses the same internal resource of the emulator for trace, time measurement, and RAM
monitor, so that to use the respective functions, it is necessary to change operation modes.

Choose Emulator from the Basic Settings menu of HEW and then select System to open the Init
dialog box.

53 Tutorial - High-performance Embedded Workshop - [sort.c]

=& File Edit View Project Buld Debug BEEENEN Tools Test ‘window Help

DU @ | S & Customize.. SAE
Options. ..
@ 1_ 1— g g ,,F *+ X ﬁl {ril IPC NPC
= Formak Views, ..
=3 Tutarial = 4 Radix

= Tutorial
E 'au ;lslsaembly SOLICE Line
nrtd. a30 27
=3 C source file Z8
On the Operation Mode tab of the Init dialog box, select Trace to use the trace function or Time
Measurement to use the section time measurement function.

Ernulator

|FFFF0036 | | |

Init (RIZCA100 E30A Emulator)

rCL ] D ebugging |nformation ] E rnulator ] S crip tMode

tode: |T'E"3‘3 _I'
Drowenload to Flag| Time Mea_surement

[~ Enable Yerififiihd b onitor
wrriter bMode

File Mame:

Ok I Cancel Help

[ Da nat shaw this dialog bax again.
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(3) Although a trace was executed, no results are displayed in the trace window. Why?

"= i

|F{ange: -0000511, 0000000 |Area: Break |File: TOWT: -0000012 |Address: 00000000 |Time:

No trace results are displayed.

TCHT Label Src Dest Data Size | Status | JCnd
0000012 | mmmmmmmm mmmmmmmm ammmeo - oFr z
-0000011 | mmemmmmmm mmmmmmme oo - oFC -
-0ooo01n -
-nooonos ---
-nooonos -

0000007 | meeeen meee

-ooooooE. | mmmmmees e Range:, | Area: Break |File: TCONT: | Address:

Time

-oooooos | mmmmmeee e
Sooooood | e TCHNT Label| Src

-nooooos | mmmemmme amees
-goooooe | mmmemmem —mees
-noooool | mmmemmme amees
poooooo. | e —eees

Dati Size | Status | JCnd

This is because the operation mode is set to other than trace (time measurement or RAM monitor).

Check to see if Trace is selected on the Operation Mode tab of the Init dialog box.

(For details on how to set the operation mode, see paragraph (2) in this section.)

(4) Although a data access (write process) is embedded for the access condition of a trace event, the

intended range cannot be traced. Why?

Example: To trace the sort function, embed a process for write to a global variable trace_point = 1
in front of the sort function and perform a trace with a data access (trace_point write process)

specified as access condition.

Define the global variable trace_point.

...................

long al10];
struct Sample st

char trace_point; I

nid main(woid)

S OO = DT e DO

ira— =

FEEFOTO0

Embed trace_point = 1 in front of the sort function and, after performing a build, download the

program.
a4 !
43 |FFFFO136 trace_point = 1; I
Hg FFFFO134 sort (a);
46 |FFFF0142 change(al;
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In the Set Event Status dialog box, set an event that will cause a trace to start upon WRITE to
trace_point. And then perform a trace.

Ewent Type: | Trace ﬂ

Trace Area

Trace Area : AFTER -
Start Address : |_trace_poi_« End Address :
Access WRITE - Aocess

IV Pickup Trace

ACCESE | BRAMNCH -
Range : | J
Address] : Address2

Check the trace result in the trace window after program execution, and it will be found that a trace
was started by a process trace_point = 00, and that the main function, not the sort function, was
traced.

=V B /

Range: 0000000, 0341989 |Area: After Filee TONT: 0000000 |Address: 00000474  Time:
TCHT Label 3rc De=t Data Size | Status | JCnd
Qoaooon _trace_point 00000474  -------- na B R -
1000y Lzl FEEFO20C  FFFFOLO0 - ----——- - P -
nooopo2 _tutorial FFFFO104  FFFFOT0C - JHP -
nooooos Binit FFFFO115  FFFFO014 - JHF -
Qooooog FFFFO032  FFFFO113 - JHP -
Qooooos _rand FFFFO121  FFFF0138 - JHP -
Qooooog FFFFO1BO  FFFFO125 - JHF -
nooooo? FFFFO134  FFFFO11EB - JHP -
nooooog _rand FFFFO121  FFFFO138 - JHF -

This is because initialization was performed (by writing “00”) at the time the global variable
trace_point was declared, by which a trace was erroneously started.

lang al10]; Initialized at here (by
struct Sample st Writing “00")

char trace_point;

aid main(vaid)

(==l LY ulchy S

p—
i —

FFFFO100

To set a data access for the access condition of a trace event, we recommend using a read process
for the condition.
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4. Related Documents

The E30A emulator and HEW have many other useful functions than those presented in this application
note. Along with this application note, please see the following related documents also, in which you'll find
detailed specifications of each product, as well as technical information, limitations, and other helpful
information.

[E30A emulator related documents]
e E30A Emulator User's Manual
¢« R32C/100 E30A Emulator Debugger V.1.00 User's Manual
¢« R32C/100 E30A Emulator Debugger V.1.00.00 Release Notes

[High-performance Embedded Workshop related documents]
e High-performance Embedded Workshop User’'s Manual

¢ High-performance Embedded Workshop Release Notes

[CPU related documents]
¢ R32C/118 Group Short Sheet
« R32C/100 Series Software Manual

[R32C/100 series C compiler package related documents]
¢« R32C/100 Series C Compiler Package V.1.01 C Compiler User's Manual
e R32C/100 Series C Compiler Package V.1.01 Release 00 Release Notes
¢« R32C/100 Series C Compiler Package V.1.01 Assembler User's Manual

For information on this product, visit the Renesas websites below.

Japan site: http://japan.renesas.com/e30a

Global site: http://www.renesas.com/e30a
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Homepage and Where to Contact for Support

Renesas Technology homepage
http://www.renesas.com/

Where to contact
http://www.renesas.com/inquiry

Revision Record

Content of revision

Rev. Issue date Page Points

1.00 2009.3.25 — First edition issued
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Notes regarding these materials

1. This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Renesas or any third party with respect to the information in
this document.

2. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.

4. All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com )

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.

6. When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Renesas
sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.

8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.

9. You should use the products described herein within the range specified by Renesas, especially with respect
to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or
damages arising out of the use of Renesas products beyond such specified ranges.

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Renesas product, such as safety design for
hardware and software including but not limited to redundancy, fire control and malfunction prevention,
appropriate treatment for aging degradation or any other applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.

11. In case Renesas products listed in this document are detached from the products to which the Renesas
products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Renesas products may not be easily detached from your
products. Renesas shall have no liability for damages arising out of such detachment.

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.

18. Please contact a Renesas sales office if you have any questions regarding the information contained in this
document, Renesas semiconductor products, or if you have any other inquiries.

© 2009. Renesas Technology Corp., All rights reserved.
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