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Microchip MPLAB Debugger

Abstract

This document describes the usage of the old Microchip MPLAB debugger and the
new Microchip MPLAB X debugger as target system. The minimum required version
of MPLAB is 7.62. The minimum required version of MPLAB X is 1.90. TESSY
supports the PIC16, PIC18, PIC24, PIC32, and the dsPIC controller family.
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Please note: The MPLAB debugger does not support interactive debugging features

when executing tests with TESSY. The normal debugger GUI is not accessible
during the TESSY test execution. (See 5 to learn how to debug interactively having
your test data statically built into the target binary.)

1 Microchip MPLAB Debugger

The communication between TESSY and MPLAB is based on the Microchip DBT
(debug tool) interface DLL, which allows controlling the MPLAB target emulator or
simulator. This DLL does not allow simultaneous access to the target hardware both
from MPLAB and TESSY. This restricts the usage of the MPLAB frontend GUI: It is
not possible to step into debugging or use the GUI when executing tests with TESSY.

The DBT API requires the connection to the target to be setup correctly before
running tests with TESSY. The section below describes how to do the initial
connection settings.

It is also necessary to configure certain configuration bits or registers for proper
operation of the target controller. This depends on the actual controller in use and
may differ from the default settings provided with TESSY. Please adjust all the
controller specific settings accordingly.

Important note: The target connection and controller specific settings are essential
for proper operation of the DBT interface. Especially correct watchdog, power on
reset and oscillator settings are required to get the controller running. See 3 for
further detalils.

1.1 Setup of the MPLAB Environment

Before running a test from TESSY, please make sure that the debug hardware (e.qg.
ICD2, ICD3, ICD4, ICE 2000, ICE 4000, PICKit 3/4, Real ICE) and the target
controller on the target board are working correctly when operated from within
MPLAB. You should create a sample project or use your current development project
and download and run this project on the debug hardware.

Please follow the steps below to run this sample project:

- Create a sample project using the MPLAB Project wizard. Select the
appropriate CPU, add a C source code file containing an (empty) main
program and add the linker script file.

- Select the appropriate debug tool using the Debugger->Select tool menu
(e.g. ICD3).

- Build your application

- Download your application to the target

- Execute your application and step through the code.
After these steps, your project should look like this:
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a pic1B - MPLAB IDE v7.62

File Edit ‘iew Project Debugger Programmer

Tools

Configure  Window Help

J Dlﬁn|.¥:.i|§!ﬁlﬂ? J@?"@Q%ﬂ|@ J Checksum: 0Oxbé

- [B]x]

M pic1B.mow

= [:I picl18.mcp
EID Source Files
rnain.
..[[3 Header Files
-.[[3 object Files
--[[3 Library Files
[-][:I Linker Script
|2 1ereTzz e
-.[[3 Other Files

M C:\...\main.c

finclude =stdio_h=

int i

void main (wvodid)

A% Compile aptions:

fpragma config WDT =
ffprama config LVE =
fipramma config 03C =

-ml {(Large code model) */f

OFF
OFF
INTIO?

{

fi++:

princf ("Hello, world!wyn");

[ Files |¢|§ Symbols

while (1);

Make sure to switch on all warning messages within MPLAB before executing the
sample project as shown in the screenshot below (to open this dialog choose
Debugger—Settings... from the MPLAB menu bar):

MPLAB ICD 2 Settings 3

| Status Communication Limnitations w|
Wersions W arnings Freeze

Check a waming to enable it

Uncheck a warning to dizable it

ICDWam0007: Zera length program memary opera 4
|1CD% arn0002: Program start address is not on pac
|1CD% arn0003; Program end address is not on pag
IC0W am0004: Zero length extemal memory opera
|ICDWwarnO005: External start address is not on pag
|CD'w arnO00E: External end address iz not on pag
ICDw arnO007: External end address < start addres
ICDW arnm0008: Program end address < start addre:
ICD% arn0009; Program start address » program m
ICD'w arn0010: Program end address > program me
ICDW am0017: External start address » external me
ICD%/ am0012: External end address » external me
I1CD% arn001 3: Low Yoltage Programming cannot |
IEDW’aleﬂ‘I 4: W atchdog Timer cannat be enable %
< >

Uncheck Al

[ Ok ] [ Cancel Apply
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A sample source code for use with the PIC18F8722 would be the following:

frraona config WDT = OFF
frraona confiog LVP OFF
frraona confiog O3IC INTIO?

wold main (woild)
i

while (1):
b

This application code disables the watchdog, disables the low voltage programming,
and sets the oscillator to internal.

1.2 TESSY Environment Settings

The TESSY environment contains different entries for MPLAB as target debugger
within the Configurations section:

TESSY | Project: QTS Tests
File Edit Window Help Support

H lsj 3 <|»
[ TEE - Environment Editor [= Requirement Management @) Overview . TIE - Test Interf:
B8 All Environments \K = B8
mplab &

Compiler Target

[ HI-TECH PIC16 Microchip MPLAE SIM

[ HI-TECH PIC18 Microchip MPLAB ICD 2

[ HI-TECH PIC18 Microchip MPLAB REAL ICE

[4] HI-TECH PIC18 Microchip MPLAE X

[4] IAR PIC12 Microchip MPLAE Simulator

[ Microchip AVR Microchip MPLAE X

[4] Microchip XC16 Microchip MPLAB X

[ Microchip XC32 Microchip MPLABE X

B Microchip XC32 (C++) Microchip MPLAB X

[4] Microchip XC8-CC Microchip MPLAB X

Activate your desired debug hardware (e.g. ICD3) and review the settings for CPU,
Linker File and Init Definitions as shown below. The difference between the three
MPLAB configurations is the value of the DBT Library attribute which contains the
respective debug target DLL.
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1.2.1 Changing the Debug Target

If you want to change the debug target platform, you need to adapt the DBT Library
attribute. This attribute contains the name of the interface DLL wused for
communication with the MPLAB debug target.

TESSY | Project: QTS Tests
File Edit Window Help Support

H 2 _ <>
5 TEE - Environment Editor [E Requirement Management @ Overview ' TIE - Test Interface Editor [Ef CTE - Classification Tree Editor < TDE - Test Data Editc
8 All Environments X T 0|2 Attributes
mplab dF Filter attributes
Compiler Target "~ Mame Value
[ HI-TECH PIC16 Microchip MPLAB SIM Oy Internal
[BHI-TECH PIC18 Microchip MPLAB ICD 2 [ Parser
[BHI-TECH PIC18 Microchip MPLAB REAL ICE [ Test Driver Build
[3] HI-TECH PIC18 Microchip MPLAB X o v Ly Test Execution
<l > %l Batchtest Wait Time 0
~! Comm File Compression false
[ *Project Envirenments 4+ #& — O il Comm Transfer Limit 0
Filter environments | ¥| Component Test false
- sb) DBT Library icd3api.dil
% g:ﬂ EEE (ECFH E(E:ZIJEJI'ST:J;DT :{tDefauIt] +| Execute Testcases Separately false
clipse COT (Default] | Execution Mode Ox61
[3) GMU GCC Eclipse COT 16 Bit Enums = .
B GMU GCC Eclipse CDT 32 Bit Enums f, Execution Timeout g
GNU GCCE I'p DT 64 Bit E sb| Execution Timeout Call
[ ey Eclfpse oTe B_t'tE nums ab| Master Call +$(MODULEPATH)\ts_S(T...
B Cpse LU © BIk Enums ab| Slave Call S(TESSY_SYSPATH)\target..
[ HI-TECH PIC12 Microchip MPLAB ICD 2 (Default) 28] Target Concurrency 1
bl Target Version

The table below shows the available DLL files and the respective debug targets. You
find these files within the TESSY installation directory:

C:\Program Files\Razorcat\TESSY 4.3\sys\targets\mplab

DLL file name Debug target Remarks
ICD2API.DLL ICD2

ICD3API.DLL ICD3

ICE2KAPI.DLL ICE 2000 Not tested with TESSY
ICE4KAPI.DLL ICE 4000 Not tested with TESSY
MPSIMAPI.DLL MPLAB Simulator

REALICEAPI.DLL Real ICE

The ICD2, ICD3, Real ICE and MPLAB simulator APl have been tested with TESSY.
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1.3 Troubleshooting

The test execution on the target may fail, if one or more of the following settings are
invalid or missing:

- watchdog (WDT) disabled

- low voltage programming (LVP) switched off
- oscillator setting (OSC)

- power on reset (POR) disabled

- incorrect operating system on debug hardware (e.g. ICD2) for the current
controller

Refer to the sections above for details on how to correct the settings.

1.3.1 Error Dialogs during Test Execution

If one of the following dialogs show up during test execution, you need to check the
settings of the configuration bits of the controller (e.g. for PIC18F8722).

Please note: The proposed settings are examples for the PIC18 controller only. For
other controllers (e.g. dsPIC) or derivates of the PIC18 different syntax or
configuration values may apply.

MPLAB ICD 2 Warning

ICD* arn0013: Low Yoltage Programming cannot be enabled when ICD 2 iz
used az a debugger. Dizable Low Voltage Programming?

™ Daon't display this warning again

Cancel |

Help

The warning above indicates that the low voltage programming is enabled. This
requires the following config setting (e.g. for PIC18F8722):

#pragma config LVP = OFF

MPLAB ICD 2 Warning

ICDMWw am001 4: “Watchdog Timer cannot be enabled when ICD 2 iz enabled
az a debugger. Disable W atchdog Timer?

™ Don't display this warning again

Cancel |

Help

The warning above indicates that the watchdog is not disabled. This requires the
following config setting (e.g. for PIC18F8722):

#pragma config WDT = OFF
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MPLAB ICD 2 Warning

ICD4 arn0015: Program memony has changed since last program operation?
Continue with D ebug operation’?

I™ Don't digplay this warning again

Cancel |

Help

The warning above indicates that the controller is not running and the communication
with the debug hardware fails. This may be due to wrong oscillator settings. For
PIC18F8722 the following settings may be necessary:

#pragma config OSC = INTIO7

MPLAB ICD 2 Warning

ICD*%farn0030: MPLAB ICD2 iz about o download a new operating system.
If MPLAB IDE ig just starting. it will appear ta "hang" at the splazh screen.
Pleaze be patient. MPLAB IDE will finish it's intialization after the 0S iz
downloaded. [Mote: You may wish to select to ignore this warning in the
future. ]

[ Dran't dizplay thiz warning again

| [ Cancel ]

The warning above indicates that the debug hardware (e.g. ICD2) has the wrong
operating system loaded for the current target controller. Please start MPLAB and
download the correct operating system for the debug hardware.

1.3.2 Error Messages within the TESSY Message Window

The following error messages indicate that the target controller is not running
correctly. Please refer to the configuration settings described above for watchdog,
power on reset and oscillator settings.

El Console . [% Problems & Suspicious Elements A = R

|Messages

{Initializing MPLAB Debugger Tool library ... done.
Loading binary ... done

Resolving addresses ... done.

Setting all breakpoints ... done

[runTarget] A memory error occured. Sync State: 020 (Should be between (0xl and 0x4)
|Uninitializing target ... done.

Error establishing communication. Errorcode: -1

[t=low_connect] Slave signaled error:

[tstcomm_open] Error connecting to slave

|Error starting Master.

Errorcode 255
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2 Microchip MPLAB X Debugger

The communication between TESSY and MPLAB X is based on the Microchip’s
MPLAB X SDK. The device to be used is chosen from the value of the TEE attribute
Target Configuration. The default value is Simulator.

Important note: The target configuration settings are essential for proper operation
of the MPLAB X SDK interface. Especially correct watchdog, power on reset and
oscillator settings are required to get the controller running. See 3 for further details.

2.1 Target Configuration

To get a list of all available devices, i.e. Tool Metas and Tools, turn on “Low Level”
logging from TESSY’s Support menu

TESSY | Project: TS Tests
Eile Edit Window Help Support

b Create Support File..,
[ TEE - Environment Editor Legging... Logging O % fion Tree Editor <3 TDE -
[E Test Project Start Shell . . ¢ | @ 3 v
- ! Edit Settings S
Filter test project Import Example Module...
Miscellaneous - f
Open Log File c1 DC MC/TH
2 001-004_Instrument: [JProcess creation v
ﬂ; 001-002 Branch ( Open Workspace Problemns Log [ Parser - -
ﬂﬁ 007_single_br Open Problems Log... [ Instrumenter - -
(L= 002_combina ] - -
(@ 003 MCDC Tests Import Example Module... [ Makefile commands L _
. [Jimport Processing
113 004 Functional C Enable Support Mode W 4 4
@ 005_ReportTests Target Communication - v =
\[ﬁ 006-014_DataTransferTests 1011 ] = - -
¥ 015-016_ComponentTests [ High level - - -
4 017_RequirernentLinkingTests 15 Low level - - -
3 018-022_InstrumentationTests 1057 - -
- Default Setti
i 023_CPP ) erault Settings = - -
13 024_Usercodelnheritance 23 [JRemermber current settings as default - - -
4 025_ComponentReportTests - - -
1 026_Faultinjection 66 - - -
1 027 Variantinheritance I Cancel - - -
W38 noA Metrice 144 - -

and run a test. TESSY will list detailed information about the communication among
which the available Tool Metas and Tools are printed.
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E Console  [2¢ Problems | &3 Prograss % b | o
Messages

Tool Metas:

Name = ICD 3

Name = PICkitZ

Name = PICkit3

Mame = Licensed Debugger

MName = Starter Kits (PKOB)

Name = PM3

Name = Real ICE

Name = Simulator

Mame = MCHV

Mame = MICROSTICK

MName = SKDE 33 AUDIO

Name = SKDE Memory

MName = SKDE PICI18FJ

Name = SKDE PICZ4F 1

Name = SKDE PICZ4H SENSOR

Name = SKDE PIC32

Tools:

0 = :=MPLABCOoMmMUSE:=04D8:=08107:=0002:=Microchip Technclogy Incorporated:=PIC32MZ EC Familv:=BUR135298081:=x:=h:=en

Please choose the one that fits your needs, e.g. Real ICE, and set the Target
Configuration attribute in the TEE accordingly.

Attributes

MName Yalue

@ .. Target Configuration  |Real ICE ]

12 Target Install Path % (ProgramfFiles ), Microchip', MPLABX
Generate Builtin Data (false

@ Use Board Fles false

2.2 Specific Tool Id

For some targets TESSY cannot determine the Tool Id from the Tool Meta name. If
you encounter an error message which looks similar to the following Console view
example,

El Conscle - [0 Problems | 53 Progress
Messages
ERROR: Couldn'™t find tool Id for Starter Kits (PEOCE)

you will have to add the Tool’s index to the Target Configuration attribute as well.
The Tool Id index number can be determined as shown below.

= console - [£1 Problems | =3 Progress = o | Cla S
Messages

Tool Metas:

Mame = ICD 3

Mame = PICkitZ

MName = PICkit3

Name = Licensed Debugger

Name = §tarter Kits (PKoB)«———— To0l Meta Name
Mame = PM3

Name = Real ICE

Name = Simulator

MName = MCHV

Name = MICROSTICK

Mame = SKDE 33 AUDIC

Mame = SKDE Memory

Mame = SKDE PICI18FJ

Mame = SKDE PICZ4F 1

Name = SKDE PICZ4H SENSOR

Name = SKDE PIC3Z

TE_O_J_E:‘____J-"—TOOI Index
0 .

= !=MPLABCOmmUSE:=04D8:=8107:=0002:=Microchip Technology Incorporated:=PIC32ZMZ EC Family:=BUR135298081:=x:=h:=en (used)
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For example, if our Tool Meta name is Starter Kits (PKOB) and our Tool index is O
the entry for the Target Configuration attribute is

Atributes

Marme value
.. Target Configuration |$Iarter Kits (PKOB):=0

Please note the := between the Tool Meta name and the Tool index.

3 Setting PIC Configuration Bits & Fuses

There are two ways to specify the configuration bits with TESSY. If only a few bits
have to be set at the beginning of function main() you may use the TEE attribute Init
Definitions. It is however recommended to create and compile your own
configuration_bits.c file using MPLAB X and link this object to the test binary (see
3.2).

3.1 Init Definitions

The Init Definitions attribute is one way to specify definitions that control the
configuration bits (also referred to as fuses) of the controller. The sample below
shows the necessary configuration settings for the PIC18F8722 controller. This code
requires adjustments for different microcontrollers. Refer to the compiler help for
details about how to configure your specific microcontroller.

File Edit Window Help Support
H < : <
[ TEE - Environment Editor | =] Requirement Management @) Overview i TIE - Test Interface Editor CTE - Classification Tree Editor %] TDE - Test Data Edit
B8 All Environments X = O|[& Attributes
mplab i Filter attributes
Compiler Target R Marme Value
[BHI-TECH PIC16 Microchip MPLAB 5IM Oy Compiler and Linker
EzHI-TECH PIC18 Microchip MPLAB I1CD 2 ab| Binary File Format LF_HTPIC
[BHI-TECH PICTE Microchip MPLAB REAL ICE .1_3 Compiler Bin Path S(Compiler Install Path)\bin
QHI-TECH PIC18 Microchip MPLAB X sb| Compiler Call S{Compiler Install Path)\bin\picc18.exe $(Co...
[BIaRPICIE Micrachip MPLAB Simulate sb) Compiler Commandline
[ Microchip AVR Microchip MPLAB X ab] Compiler Defines
[3] Microchip XC16 Microchip MPLAB X ab! Compiler Dialect
A .
[#) Microchip XC32 Microchip MPLAR X i} Compiler Includes
[3] Microchip XC32 (C++) Microchip MPLAB X ab| Compiler Version
TN Micearhin YrO_re Mirrerhin RADI AR Y b atf cPu 18F242
< z [ Duplicated Defines Header
J— _ p— a_l_:f Endianess little
8
E Project Environments o x %‘.’I ExeFile Extension cof
Filter environments b Init Code
[ HI-TECH PIC18 Micrechip MPLAB ICD 2 (Default) | s Init Definitions 1/ set PIC18 configuration bits#pragma cont...|
abl Linker Options
il Main Ty
Q-‘% Ma:ef,fpi - Edit Attribute Value o X
a e lemplate
ab] ObjFile Extension I/ set PIC18 configuration bits
'—h Conversion #pragma config WDT = OFF
'—h Coverage #pragma config LVP = OFF
& Dot i  Erecut #pragma cenfig OSC = INTIOT
ebug Test Execution
Lh Evaluation
LTJ Installation Paths
LTJ Internal
LTJ Parser Cancel
LTJ Test Driver Build
Lh Test Execution
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If the Init Definitions are incorrect for your selected controller, you will see error
messages while compiling the test driver in TESSY’s Console view.

3.2 Use Board Files

It is recommended to create and compile a configuration bits file using MPLAB X and
link the object file to the test binary. Please follow these instructions to do this.

Open the Configuration Bits view, turn the watchdog timer off, and select Generate
Source Code to Output.

Too\leindowIHeIp

I L&% Kit Window novzdoo @ Wi0x0 : bank 0
———| M Projects Ctrl+1
L Files Cirl+2
@ Claszes Ctrl+9
Favorites Ctrl+3
% Services Ctrl+5 n
'.'53 Dashboard —
Mavigator Ctrl+7 E
ﬁ Action Items Ctrl+6 ?
Tasks Ctrl+Shift+6
[E output Ctrl+4 I
Editor Cirl+0
Debugging
Web
IDE Tools
I Target Memaory Views |> & Program Memory @
Simulator [ Q File Registers

SFRs ec
Configure Window h &

(=] Configuration Bits
Reset Windows

(& EEData Memory

Close Window Cirl+W &) Hardware Stack
Close All Docurnents  Ctrl+Shift+W | 5 User ID Memory
Qutput ‘Conf\guration Bits =
Address Name Value Field Option Category Setting
. 300002 CONFIG2L 1F EWRT OFF Power-up Timer Enable bit PWRT disabled -
5 BOREN SBORDIS Brown-out Reset Enable bits Brown-out Reset enabled in hardware only (SBOREN is disabled) =
= BORV 3 Brown-out Voltage bits Minimm setting =
"o |4k 300003 CONFIG2H 1E WDT |REE V]WBT.L‘.bdﬁvg Timer |WDT disabled (control is placed on the SWDTEN bit)
m WDTES 32768 Watchdog Timer Postscale Select bits 1:32768
300004 CONFIG3L F3 MODE MC Processor Data Memory Mode Select bits Microcontroller mode
ADDRBW ADDR20BIT Address Bus Width Select bits 20-bit Rddress Bus
DATABW DATALGBIT Data Bus Width Select bit 16-bit External Bus mode <
< | m 3
Memory | Configuration Bits +|  Format |Readptiite ) T ||<=
!Ganerata initialization code for current configuration bit values. Copy and paste output to a project sourceﬁle‘!

Select the Output view, select all of its content, and copy the content.
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ﬁ MPLAB X IDE v5.15 - PIC18F8722 TESSY : default

File |Edit | View Mavigate Source Refactor Production Debug Team Tools Window Help

EE%Q Unde Ctrl+Z ,:'E*vfﬁ' Dv%ﬂv%v\;m[

—— @ Redo Ctrl+¥
Pro| StartPage =
= % Cut Ctrl+X

. N,

S Copy Ctrl+C

Qutput - Config Bits Source = IConﬁgu ration Bits
[ Paste Ctrl+V
Paste Formatted .

Jf PIC18F872Z Configuration Bit Settings
Paste from History Ctrl+5hift+D

J#4 'C" source line config statements

Delete Delete

Select Al Il // cowrrcin

Select Identifier $pragma config O5C = RCIOE ff Ozcillato
fpragma config FCMEN = OFF S Fail-Szfe

Find Selection #pragma config IES0 = OFF £ Internal/sl

et /¢ CONFIEZL

Find Previous $pragms config PWRT = OFF /¢ Power-up -
fpragma config BOREN = SBORDIS [/ Brown-out

Find... Ctrl+F | 0

Replace... Ctrl+H

- .
ﬂ MPLAB X IDE v5.15 - PIC18F8722_TESSY : default

File Edit View MNavigate Source Refactor Production Debug Team Tools Window Help
; 7 ] £ ] 58 . GRe . o o - 3 - e
PSS D@ [ ST B P-H-B-QB-pe
Projects 88|Files |Classes [=] || Start Page $|
= PIC18F8722_TESSY -
ﬁ L = ————
Header Files
- i 2 | C i i
ﬁ' Important Files Output - Config Brt_s Source | Bits |
Linker Files = :praqna :nmi:l.q :2: i EEE—LI_TBhlLEead_EmtE:r'
Source Files pragma consig = I Copy Ctrl+C |
E Libraries e Paste Ctrl+V
G- Loadables - £ig EETEE = OFF
foagms config Find.. Ctrl+F
PIC18F8722_TESSY - Das... | Navigator & | = Find Next =
i { in
HAVE_BOOL i s -‘praq'lla_mmlf:.q st;at-;em!n
HAVE_INT&4 B 04 = pmEE=EE omnT snciEs Find Previous Shift+F3
HAVE_LONG_DOUBLE ginclude <z h> Filter... Ctrl+G
MAIN_C
STEP OUT HERE Wrap text Ctrl+R
bla Larger Font  Ctrl+Up
|5 boolsize i 1 Smaller Font  Ctrl+Down
Settings...
.

From the application’s menu select New File... and choose C Source File as file
type. Click Next, choose configuration_bits.c as file name and click Finish.

Steps Choose File Type
;. Choose File Type Project: | [ PIC18F8722 TESSY -
Q, Filter:
Categories: File Types:
). _Microchip Embedded 2] |C Source File
§ J_ L8] in File
‘J Tt @] CHeader File
) Assembler N
L Shell Scripts
L Makefiles
L) ML
) Other
Description:
A C file with no contents.
< Back Einish Help
TESSY Application Note #031, 07 January 2022 Page 12 of 23

Razorcat Development GmbH
Witzlebenplatz 4 - 14057 Berlin - Tel. +49 (0) 30 - 536 357 - 0 - Fax +49 (0) 30 - 536 357 — 60
support@razorcat.com



TESSY Application Notes

Steps

Name and Location

1. Choose File Type
2. Name and Location
Extension: |c

Set this Extension as Default

Project:

Folder:

Created File: |E:\Projects\MPLABXProjects\PIC 18F8722_TESSY. X \configuration_bits.c

PIC18F8722_TESSY

< Back

Compile the file, select the Files tab, and open the generated object file.

ﬁ MPLAB X IDE v5.15 - PIC18F8722 TESSY : default

File Edit View Mavigate Source Refactor Production Debug Team Tools Window Help

i % B @ default

2T B-P--R-G

Pro... 8 | Files |Chsses | Seruioes| =

BE PIC1BFB722_TESSY
Header Files
EI[B Important Files

G-(E Linker Files
E-}- Source Files

configuration_bits.c = |

always a catstep ahead

o e

- vu S .

Ao L R

Open

configuration_bits.c
=]

main.c
user.c
E Libraries

(i Loadables

Cut

Copy
Paste

Exclude file(s) frem current configuration

| compileFile

ﬁ MPLAB X IDE v5.15 - PIC18F8722_TESSY : default

|

File Edit View Mavigate Source Refactor Production Debug Team Tools

- [default

PEE% DC

- T -

Projects | Files 5% |Classes | Services| B

=11 PIC1BF8722 TESSY

configuration_bits.c = |_
Source | History . |

main. i

D main.pl

Open in System

L - e e
H! 1 IC18F&72
E|---I\'J_, default 2
Er[)) production 2 e
f // 'C' sourc
configuration_bits.i ) o
D |cor1ﬁguration_bits.p1 Open I
D configuration_bits.p1
Open As..
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Create an object directory within your TESSY project’s config directory and save
configuration bits.pl into this directory.

ﬁ MPLAB X IDE v5.15 - PIC18F8722 TESSY : default

Edit View Mavigate Source Refactor Production Debug Team Tools Window Help

B

]

Mew Project... Ctrl+5Shift+M
Mew File... Ctrl+N
Open Project... Ctrl+Shift+0

Open Recent Project
Import

Close Project (PIC18F8722_TES5Y)
Close Other Projects

Close All Projects

Open File...

Open Recent File

Project Groups...
Project Properties (PICIEF8722_TESSY)

Save Ctrl+5

A" M B R S

n_bits.c =2 E] configuration_bits.p1 ssl_
LN R T
sion 4.0 HI-TECH Software Int
yponfiguration bits.c

¢ 0S¢ = RCIOS |

« FCMEN = OFF ]

=

IESQ = OFF )

»: EWRT = OFF ]

=

BOREN = SBORDIS ]

¢ BORY = 3 1

Save As...

| woT = oFF 3

Save All Ctrl+Shift+5

e

Save As

Save in: [ . obj

- BekE-

=
sk
Recent Items

Desktop

My Documents

LY

Computer

(&; File name: configuration_bits.p1

Metwork Files of type: [ Al Files

1 e ——
A Save selected file
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Launch the TEE and let attribute InitObjDir point to this directory and switch attribute
Use Board Files to true. Save your settings.

TESSY | Project: QTS Tests
File Edit Window Help Support

H & <>
[ TEE - Environment Editor =] Requirement Management ) Overview 3 TIE - Test Interface Editor CTE - Classification Tree Editor <3 TDE - Tk
B8 Al Environments % = O|[® Attributes
mplab i Filter attributes
Compiler Target ~ Mame Value
[BHI-TECH PIC1E Microchip MPLAB SIM v [ Compiler and Linker
[ HI-TECH PIC12 Microchip MPLAE ICD 2 ab] Chip 18F8722
[BHI-TECH PIC12 Microchip MPLAB REAL ICE b Compiler Defines
|:-QH|—TECH PIC18 Microchip MPLAB X 1@ Compiler Includes
@Microchip KC8-CC Microchip MPLAB X gpi Compiler Version 2.05
icrochi imulator A [
[ 12R PIC18 Mi hip MPLAB Simul v bl cpu PIC18F8722
(l_\ e L aien v Lo wamn oanoae s ﬂ?j Endianess little
ab| Init Code
B8 “Project Environments 4 ¥ -0 bl Init Definitions
; ; 1 InitObjDir $(PROJECTROOT)\tessy\config\obj
Filter envircnments . .
'-Lﬂ InitSreDir
B GMU GCC (C++) Eclipse COT (Default) E Linker File
[3] GMNU GCC Eclipse CDT (Default) abl Linker Options
[3) GMU GCC Eclipse CDT 16 Bit Enums [ Makefile Template S(TESSY_SYSPATH)\ternplates\make\ts_ma...
[3] GNU GCC Eclipse CDT 32 Bit Enurns | ::E Use Board Files true
[3] GNU GCC Eclipse CDT 64 Bit Enurns 0 Coverage
[5] GNU GCC Eclipse CDT 8 Bit Enums Oy Debug Test Execution
[ Microchip XC8-CC Microchip MPLAE X (Default) Oy Evaluation
[ Installation Paths

As long as TEE attribute Use Board Files is set to true all of your test objects for this
configuration combination will be linked with the objects found in the directory pointed
to by InitObjDir.
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4 SAM Device Configuration

Please download the Microchip/SAMA5D27 TESSY sample project from our website
at https://www.razorcat.com/en/tessy-sample-projects.html.

The target device requires the SAM-BA Command Line Tool to reset the MPU after
each unit test. You can download the tool from https://www.microchip.com/en-
us/development-tool/SAM-BA-In-system-Programmer. If your board is not supported
by this tool, you will have to find another solution to trigger a hardware reset for the
MPU. Furthermore, the SAM device requires a bootstrap program to be loaded
before the test binary generated by TESSY is loaded. Also, board files are required,
which you will find within your MPLAB X project folder.

At first, open the TESSY environment editor (TEE) and turn on Expert Mode.

File Edit Window Help
= i <>
[g TEE - Environment Editor ]Q Overview 4 TIE - Test Interface Editer ™
B Al Environment = O || & Attributes = 8
+ 7 X|[E]E]s | B E
Filter environments Filter attributes | Enable Expert Ml:EnIE

Our sample project was configured for the SAMA5D27 SOM1 Evaluation Kit 1
which is connected via a J-Link interface. If you are using the same board and
interface, all you have to do is to adjust the Compiler Install Path, the Target Install
Path, and the SAM-BA Command Line Tool path. If you use another SAM board or
interface, you will probably have to adjust the TEE attributes Boot Path, which points
to the bootstrap file,

B Project Properties - SAMASD27_XC32 E
Categories:
.o General Use bootstrap
i @ File Indusion/Exdusion Bootstrap project:
: - . . .
B O Conf: [default Bootstrap file: Is{PruJectI:ur}'u,bn-:-tstrap'»,atg JJ:--:-:-tstI [ Load ]
i 0 IHink
5 % Loading Bootstrap entry address (if bin):
= @ Libraries Bootstrap load address (if bin):
= |Bootsirap

Chip, which means the device,

¥4 Project Properties - SAMASD27_XC32 %
Categories: Configuration
o @ General Family: Device:
r- @ FileIndusion/Exdusion All Families »|  |aTsamasD2z -
(EREN | Conf: [default]
> @ J-dink Connected Hardware Tool : Supported Debug Header:
@ Loading Jdink-SN:... v | [F]ShowAll | None
e @ Libraries - -
-~ & Bootstrap
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Communication Interface and Communication Speed,

B4 Project Properties - SAMASD27_XC32 =
Categories: o for Tink
s @ General PRI RAL
- 2 File Indusion/Exdusion Option categories: IlCommunication — I
E- @ Conf: [default
, o Iink ITAG Method SWD -
’ @ Loading Auto select commundation speed
o @ Libraries
UTAG speed (MHz) 4
»+ @ Bootstrap

as well as the SAM-BA Board and SAM-BA Port, which will be given by using the
SAM-BA Command Line Tool as shown below.

C:\>E:\Microchip\sam-ba 3.5\sam-ba.exe -p help
Known ports: serial, j-link, secure
C:\>E:\Microchip\sam-ba 3.5\sam-ba.exe -p j-link -b help

Known boards: sam9x60-ek, sam9xx5-ek, samab5d2-icp, samab5d2-ptc-ek, samab5d2-
xplained, sama5d27-soml, sama5d27-soml-ek, sama5d27-wlsoml-ek, sama5d3-ek,
sama5d3-xplained, samab5d4-ek, samabd4-xplained, sama7g5-ek

So, in our TESSY sample project SAM-BA Board is set to samab5d27-soml-ek,
while SAM-BA Port is set to j-link.

Furthermore, check your path to the Device Family Pack, of which version 1.6.69 or
higher is required.

Using a different board also requires different board files, which you will find most
likely within your MPLAB X project folder.

Important note: Before you start adjusting the TESSY SAM configuration, please
make sure, that your MPLAB X project is working properly, i.e. that you can compile,
link, and debug/run your built program successfully within the MPLAB X debugger!
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5 Interactive Debugging

The TESSY MPLAB and TESSY MPLAB X adaptions do not support interactive
debugging directly. In order to debug your target interactively TESSY provides the
Generate Builtin Data attribute. The attribute is of type Boolean and if set to true
TESSY will rebuilt your target binary on the next test run having the selected test
data built-in, i.e. TESSY will not actually perform the test run but instead create the
target binary with test data built-in. To disable this feature, you have to set the

attribute to false.

El Properties [ Requirements Coverage

Geanearal Attributes

sourees MName Yalue

“overage 2| Float: Eval Epsion 10E-6

Attributes "l Float Precision -1

Specification (ﬂGenerate Bt Data true ]
~| Hide Functions false

Description
2 ab) Imit Code

= ¥ = H

Open the Execute Test dialog and make sure Force Generate Driver is selected.

[P Execute Test [m} *
Edit Test Execution Settings
() Select test execution actions and choose instrumentation.
Execution Actions
Force generate driver
Run
Execution Options
[#] Abort on missing stub code [ Retry aborted execution
[ Create new test run [ Execute test cases separately
Additional Execution Types
[] Run without instrumentation [ Run with test data pattern
[JRun mutation test
Coverage Instrumentation @
Mone ~
Use preselected coverage
Debugger =]
[ Define breakpoint at test object | Debug normal execution
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Now execute the test by pressing the Execute button. TESSY displays the path to
the generated built-in target binary in the Console view.

= .=

G console - [2( Problems | 55 Progress 5 BB | 2 i
Messages
*

* Generated target binary fc:\Projects\QTS—E.D\QTS\teasy\work\DDDDlElE\DDDDElcf\DDD03ldl\tS_ia_vslue_in_range_d.elf']containing builtin data.
*

Building test driver succeesded.
create report Total Time: 656ms

You can copy the path to the generated target binary from TESSY’s Console view,
open the Import Image File dialog of MPLAB X,

~“'MPLAB X IDE v2.00 - TESSY-XC32-Test : default
FE8 Edit Wiew Mavigate Source Refactor Run Debug Team Tools  Wir

ENew Project... Sirg+Umschalt+M r :j b ol T
# New Fle... Strg+N e i
‘Services
Open Project... Strg+Umschalt+0 :
Open Recent Praject ’

Import ELF... (Prebuilt) Fle
Open Team Project.. MPLAB IDE w8 Project
Other Embedded 4

Cpen File...

and paste it into the Prebuilt Filename box. Select your processor’'s family, device,
and hardware tool and click next and finish.

TESSY Application Note #031, 07 January 2022 Page 19 of 23
Razorcat Development GmbH
Witzlebenplatz 4 - 14057 Berlin - Tel. +49 (0) 30 - 536 357 - 0 - Fax +49 (0) 30 - 536 357 — 60

support@razorcat.com



TESSY App|lcatIOn NOteS always a catstep ahead

~“Import Image File

Steps Create Prebuilt Project

1. Create Prebuilt Project

2. gelldettpmjett Mame and Prebuilt Filenarme: ﬂc:\ijects\QTs—S.D\QTS\tessy\work\DDDD1513\0000151?\00001f]
alder

Family: |avariced s-bit MCUs (FIC1E) ~|

Device: |Prcigreraz v

Supported Debug
Header:

Supported Plugin
Board:

| Power Module v

Hardware Tool: I Hardware Tools
-0 ICD 3

00 PICKI2

-2 PICKIES

-0 M3

>

-0 Sirnulator

=+ Microchip Starter Kits

@ MCHY

~@ MICROSTICK 8
@ SKDE 33 AUDIO

SKDE Memory

~@ SKDE PIC18F]

@ SKDE PIC24F 1 w

From the Projects view of MPLAB X open your imported project and double click to
the file containing main (). The file name is ts <test object name> s.c.That
is, if your test object is called is value in range the name of the main() function
fleists is value in range s.c.

|5Pru_]'en:_ts 4 = | ‘Files

= Iue_in_range_s.c
EI ts_is_value_in_range_usr.c
------ EI ts_srcOl.c

Scroll the editor to the end of the file and add a breakpoint as shown below.
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1] ts_is_value_in_range_s.c xl

BH-8-ATFE| PeT S0

#J.J_ TAELIIIETY 1. ULDJLP’\ FUN_ N

216 E void main (wvoid)

217 1= 4

218 tessy_init task():

219

220 wvhile (11 {

221 tessy start task():

| tessy execute task(]:

223 tessy_end task():

224 i

225

226

227 - #endif
Start the debugger as shown below.
‘Projects 10 X]EFiles :Services
ﬁ TESSY-XKiC32-144
w5 TESSY-XC32-Test
EN=N- iz value_in_range_d T »

[ Header Files

[ Important Files Add Existing Item...
- Prebuilt Files

#-[[F Source Files

E}-ﬁ‘ Libraries

#-[(F Loadables

Add Ttem to Important Fles...

:Classes

%3 ts_is_value_in_range_d
el =] @ Device
G - T - PIC18F8722
= - 4 Checksum: Debu
= = Dﬁ‘ Compiler Toolchain
= W DebugImage : ( Package
L7

= Memary Set: Configuration ’

e ﬁ Rak 3941 (0xF6
3%

1 RAM Used: 11
= ﬁ Flash 131072 (03

Debug

and step into function tessy_execute_task().

oo B 0O @0 @ ] PC: xIF9SE| [novzDCC
I t5_is_value_in_range_s.c x] Step Into F7)

RE-8- Q353D @ 00 | & 20
173
174 woid tessy execute task(void)
175 [ o
176 if (ts wode == TS MODE TESTSTEFR) {
177 while (T3 REPEAT COUNT) {
=3 I T3 TESTOEJECT RETURN = Gs wvalue in rangeirl, wvij: ]
179 T3 _REPEAT COUNT--:
150 i
151 i
18z =
1583
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Finally step into your test object function.

'E‘Its_is_value_in_range_s.c x @ts_srcﬂl.c x

RE-8- QT HE FeS S 08 &8

24

25 result is value in range (struct range ril, wvalue vl)

26 [« Address = Ox1, rlrange_start = Ox0004
& if (vl < rl.range start) Address = Ox3, rlrange_len = 0x0014
28 return no;

29

30 if (vl > (rl.range start + rl.range len))

31 return no;

32

33 return yes:;

34

35 -1

6 Known Issues

6.1 PIC16 Memory

The PIC16 controller only provides very small RAM resources. The number and size
of variables is restricted to the available memory banks minus the memory required
for the test driver program. Thus, the linking of the test driver program could fail if
instrumentation is enabled. If so, try to adjust your linker file and/or try to exclude
unused code using defines.

6.2 XC32 Compiler

Currently long double type variables may cause a test run to suspend and/or may
produce wrong results.

6.3 The target device is not ready for debugging
Please use an external power supply for your target hardware.

6.4 tthd: Java processes died unexpectedly, exiting...

The java class paths of the MPLAB X SDK may change from one MPLAB X version
to another. Thus, TESSY provides different versions of the target handler script file
as well, which you can find in the TESSY installation folder sys\targets\mplab.
The files are called target handler-X.XX.sh where X.XX denotes the MPLAB X
version number nearest to your installed version. Adjust your TEE attribute
TESSYTHCmd accordingly. The latest script version should correspond to the latest
MPLAB X version. Nevertheless, if you do not find a matching script file, please,
contact support@razorcat.com. Send us your MPLAB X version number, so that we
can prepare the correct script file for your environment.

6.5 MPLAB X Version > 2.15: Subsequent Test Runs Fail

If you encounter the following error message after executing the first test you may
create the Boolean type TEE attribute Quit Target Handler and set it to true.
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& Console 2 Problems Motes | 2 Suspicious Elements % RO | -g-=0
& P @
Messages
-
e +
| Execute test |
R +

com.microchip.mplab.mdbcore.debugger.DebugException: Could not acquire hardware tocl communications rescurces: ICD3PlatformTool SN#1IT@9249373@
at com.microchip.mplab.mdbcore.debugger.MCDebugger.Connect (MCDebugger. java:99)
&t com.razorcat.targets.mplabx.MPLABXAdapter.setup(MPLABXAdapter.java:338)
at com.razorcat.targets.mplabx.MPLABXSessionHandler.setupTargetServer(MPLABXSessionHandler. java:35@)
at com.razorcat.targets.mplabx.MPLABXSessionHandler.processCommand (MPLABXSessionHandler. java:185)
at com.razorcat.targets.mplabx.MPLABXSessionHandler.go(MPLABXSessionHandler. java:52)
at com.razorcat.targets.mplabx.TessyServer$l.run(TessyServer.java:72)
at java.lang.Thread.run{Unknown Source)

Target Communication: Failed to initialize MPLAB X interface.

ERROR Target setup failed! Please, update your Tessy MPLAB X adapter.

Error establishing communication. Errorcode: -1

[tstcomm_open] Error connecting to slave

Test needed 577 milliseconds

Failed to evaluate test object “is_walue_in_range”
create report Total Time: 592ms

7| 3

This will quit TESSY’s MPLAB X target handler after each test run and thus it will be
automatically restarted before the next test run.

6.6 Problem with interactive debugging

It may happen that a breakpoint cannot be set and the debugger does not stop at
main. Click Pause and Reset. Now step manually until tessy execute task() is
reached. Step into the function and step into TESSY TestobjectCall () which
contains your test object call.

Help Help

12 QR 00ca L-2-2R 0000
[Pause (Ctrl-Alt-8)|

Bauselltr = AH 28} |[E’|ts_is_value_in_range_s.c ﬁ|

|5'F:‘| ts_is_value_in_range_s.c $|

% TS_TESTOBJECT RETURN = is value in range (TESSY TESTOBJECT_ PARM 01, TESSY TESTOBJECT PARM 02);

195 T void TESSY TestobjectCall (void) {
197
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