1. Introduction
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AVRPascalDbg is a debugger for AVRPascal. It is distributed as a plug-in for the
application (avrpasdbg.dll on Windows, libavrpasdbg.so on Linux) along with a license file
(*.lic), placed in the system using a dedicated installer'. These files should be located in the

AVRPascal binaries directory, i.e.:

- for Windows: c:\Program Files\AVRPascal\bin\win64’
- for Linux: /opt/AVRPascal/bin/linux64

AVRPascalDbg uses the DebugWire (DW) protocol to communicate with
microcontrollers. To work with AVRPascalDbg, the microcontroller must have the DWEN
fuse bit enabled. This can be done, for example, using the UABasp programmer within

AVRPascal.

Device Fuse Bits

Interface

Port

Device

Fuse

Value |07~

RSTDISBL

BODLEVEL

DWEN

SELFPRGEN

USBasp
USB
ATtiny13 ~

HIGH v

7 6 5 4 3 2 1 0
MUK O Default

[] Reset Disabled (Enable PBS as i/o pin)
Brown-out detection disabled
Debug Wire enable

[ Self Programming enable

oK

Cancel

1 The debugger version must be compatible with the version of the installed AVRPascal, i.e. the first two
digits separated by a dot must be identical. In case of Linux systems, if both the AVRPascal editor and the
AVRPascalDbg debugger are installed and there is a need to install a new version of the editor, you must
first uninstall the debugger, otherwise the installer will inform you about the violation of dependencies
between the packages. In Windows systems, you can easily overwrite previously installed programs, keeping
in mind the version compatibility principle.

2 The folder c:\Program Files\AVRPascal is only suggested during installation, the user can choose another

one.



After turning on DWEN, the programmer should be disconnected®.
2. Adapter

AVRPascalDbg communicates with the microcontroller using a USB-UART
converter, which must be installed in the operating system as a virtual serial port (VCP).
AVRPascalDbg works with popular converters enabling the use of non-standard data transfer
rates (baud-rates):

USB-UART Converter Manufacturer VID - PID

FT232 Waveshare 0x0403 - 0x6001
PL2303 Prolific 0x067b - 0x2303
CH340 (HL-340) Quinheng 0x1a86 - 0x7523

For 64-bit Windows systems, using the above converters might require the
installation of additional VCP drivers. These drivers are usually available for download from
the manufacturers' websites:

Waveshare: https://www.waveshare.com
Prolific: https://www.prolific.com.tw
Quinheng: https://wch-ic.com

+5Y

L

® R? 5 k
G 47KR ' !
g | i
PBO |- . L Evecio |
PBL & ! 2 JGND |
pe2|L- ; S Lo !
u? P3| ' * LRxD i
N I T
ATtiny13-20P Paalx . | 5 [ere :
RESET/PBS - a? ! S L cts# !
2 2N3904 i , I
% - U I J
[T ) Conn_01x06 '
| ] I
I |
. | USB-TTL |

GND

The VCC and GND outputs of the adapter should be connected to the corresponding
VCC and GND pins of the microcontroller. The RXD output should be connected to the
RESET pin through a 47 kQ pull-up resistor, while the TXD output should be connected to
the RESET pin through a 2N3904 transistor. The connection circuit (for example, with an

3 Enabling the DebugWire protocol using the DWEN fuse-bit prevents subsequent programming using
USBasp. Therefore, dedicating a specific microcontroller only for debugging code seems like a good
solution.


https://www.waveshare.com/
https://wch-ic.com/
https://www.prolific.com.tw/

ATtiny13 microcontroller) is shown above. The connection can be made on a breadboard and
expanded with other elements useful during debugging, such as an LED.

3. Debugger window

AVRPascal offers a debugger window accessible through the View->Debug Window
menu. This window displays the loaded flash memory image from the *.elf file. The
Assembler tab shows both the disassembled memory image and the current contents of the
microcontroller registers. If a line of assembly code corresponds to a specific line of Pascal
source code, an icon “ will appear next to the corresponding address in the disassembled
view.

Debugger for AVRPascal editor (ver. 1.4.0.102)
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Flash Memory

0 <_START>: ~

| M oooo: 09 co rjmp .+18 ; 0x14 < START+0xl14>

0002: A3 CO rjmp .+326 ; Ox14R <ATTINY13_ 335 DEFAULT IR( HANDLER>

0004: A2 CO rjmp .+324 ; Ox14R <ATTINY13 s53_DEFRAULT_IRQ HANDLER>

0006: Al CO rjmp .+322 ; Ox14R <ATTINY13 ss_DEFRAULT_IRQ HANDLER>

0002: AD CO rjmp  .+320 ; Ox14R <ATTINY13 ss_DEFAULT IRQ HANDLER>

000A: 9F CO rjmp .+318 ; Ox14R <ATTINY13 ss DEFAULT IRQ HANDLER>

oo0oc: 9E CO rjmp .+316 ; Ox14R <ATTINY13_ 35 DEFAULT IR( HANDLER>

000E: 9D CO rjmp .+314 ; Ox14R <ATTINY13 ss_DEFAULT_IRQ HANDLER>

0010: 8C CO rjmp .+312 ; Ox14R <ATTINY13 ss_DEFAULT_IRQ HANDLER>

0012: 8B CO rjmp .+310 ; Ox14R <ATTINY13 ss_DEFAULT_IRQ HANDLER:

0014: 11 24 eor R1, R1

0016: EF E9 1d4i R30, 0x9F

001g8: ED BF out $3D, R30

001A: ED EO 1di R30, 0x00

001C: EE BF out $3E, R30

001E: RO E& 1di R26&, 0x60

0020: BO EO 1di R27, 0x00

0022: DO EO 1di R2%, 0x00

0024: EC E4 1di R30, 0xdC

0026: F1 EO 1di R31, 0x01

0028: 02 CO rijmp  .+4 ; O0x2E < START+0X2E>

002A: 05 30 lpm RO, Z+

002C: 0D 32 st X+, RO

002E: R4 36 cpi R2&, 0x6d

0030: BD 07 cpc R27, R29

0032: D9 F7 brne .-10 ; 0x2A < START+0x2R>

0034: R4 E6 1di R26, 0x64

0036: BO EO 1di R27, 0x00 v
Address: 0x0000 (0) ~
Registers:
RO:0x00 R4:0x00 B&:0x00 R12:0x00 RI16:0x00 R20:0x00 R24:0x00 R2E8:0x00
R1:0x00 R5:0x00 R9:0x00 R13:0x00 R17:0x00 R21:0x00 RZ5:0x00 R29:0x00
R2:0x00 R6:0x00 R10:0x00 R14:0x00 RI18:0x00 R22:0x00 R26:0x00 R30:0x00
R3:0x00 R7:0x00 R11:0x00 R15:0x00 R19:0x00 R23:0x00 R27:0x00 R31:0x00 ©

Image: C:\Programs\avr\avrpascal\examples'_attiny13_blink2.elf

Cennection not established




The Flash Memory tab displays the loaded flash memory image, differentiating code
(blue background) and data (green background) sections. You can view memory bytes in
either hexadecimal mode or as ASCII characters.

Debugger for AVRPascal editor (ver. 1.4.0.102) n
1 @ ®| c [ B | @ Licence: DEMO
Assembler F|
Cellvalue ® Hex (O ASCH legend [] Code [ ] Data [ | Unused
<00 +01 +02 +03 +04 +05 +06 +07 +08 +09 +0A +0B +0C +0D +0E +OF [l

(000000 C0 A3 C0 A2 C0O Al CD A0 CO 9F C0O 9 CO 90 CO
0x000010 9C CO 98 CO 11 24 EF E9 ED BF E0 E0 EE BF AD E6
0x000020 BO EO DO EO EC E4 F1 E0O 02 CO 05 9 0D 92 A4 36
0000030 BD 07 D9 F7 A4 E6 BO E0O DO EO 01 CO 1D 92 A2 37
0000040  BD 07 EI C0O %A EE 80 E6 01 97 00 00 00 OO0
0000050 0D 00 00O OD OO OO OD OO C1 F7 OO OD 03 95 OD DO
5000060 B8 %A B9 9A BA OA C0 9A EE DF CD 98 (1 9A EB DF
0000070 €1 98 C2 9A E8 DF C2 98 F6 CF 01 DO 08 95 6F 92
;000020 S5F 92 4F 92 3F 92 2F 92 21 2C 51 20 21 E0O 20 93
0x0000%0 62 00 30 90 60 00 40 90 61 00 20 91 0 00 &0 90
0x0000AD 71 00 21 15 61 04 41 FO 80 91 6C 00 90 91 6D
0x0000B0 E2 2F F6 2D 09 95 02 CO B8E E6 90 EO FC 01 30
0:0000CO 41 82 20 91 70 00 30 9 71 00 21 15 31 M4 4 R
0000000 80 91 6C OD 90 91 e 00 E2 2F F3 2D 09 95 02 (0
0x000CE0 8E E6 90 EO0 FC 01 20 81 31 8 22 1A 53 O0A 20 9
0x0000F0 70 00 00 21 15 31 o4 41 F0 20 91 68 00
000100 90 91 69 00 E2 2F F3 20 09 95 02 C0 B8A E6 90 EO
0x000110 FC 01 20 82 51 8 20 91 70 00 20 9% T 00 21 15
0x000120 21 04 41 FO 80 91 64 00 90 91 65 00 E2 2F F2 2D
0000130 09 95 02 CO B8 E6 90 EO FC 01 10 8 1 8 2 90
0000140 3F 90 4F 90 5SF 9 6F 9 08 95 FF CF 00 04 00 00
000150 FF FF FF FF FF  FF FF FF FF FF FF FF FF FF  FF  FF
0x000160 FF FF  FF FF FF FF FF FF FF FF FF FF FF FF  FF  FF
000170 FF FF  FF FF FF FF FF FF FF FF FF FF FF FF FF  FF

k|
3

=

]
E
=

(x000180 FF | FF FF FF | FF FF | FF | FF FF FF | FF FF  FF FF  FF  FF v
Image: C\Programs\avriavrpascal\examples'_attiny13_blink2.elf Connection not established
4. Debugging tools

The debugging tools are available in the toolbar and context menu. These tools
include: Upload (X - uploading the flash memory image into the microcontroller), Run (&) -
starting the debugger), Stop ((®)- stopping the debugger), Reset (C - resetting the debugger),
One step (= - one step of the debugger), Breakpoint (¢ - breakpoint of execution) and
Config data ((0)- microcontroller’s configuration data). The results of each action and any
error information are displayed in the AVRPascal Messages window

Before starting debugging, load the compiled program (referred to as the flash
memory image) into the microcontroller using the Upload tool. This ensures that the
microcontroller runs the exact code you compiled in AVRPascal. Then, start the debugger
using the Run tool. If no breakpoint is set, the program will run continuously until you press
Stop. If a breakpoint is set using the Breakpoint tool, the program will pause execution at that
specific memory location. Only one breakpoint can be active at a time, and it's marked by an
icon in the memory listing by * icon. To resume an interrupted program, you can either use
Run again or use One Step. The One Step tool executes the next instruction, moving the
program to the following memory address. If the current execution point corresponds to a line
of Pascal source code, an icon @ will appear in both the memory listing and the AVRPascal
tab, next to the corresponding address.
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File Edit Search Run View Tools Help Debugger for AVRPascal editor (ver. 1.4.0.102) u
'd + 4
ODE® §\r|:||:| Q|HI\| 1@@|cr}o|® Licence: DEMO
attiny13_blink2.pas
—attiny13_| P . Assembler  Flash Memory
-] 0032: D9 F7 broe .-10 ; 0x2A <_START+0x2A> ~
. |Iprocedure HalfSecondDelay: i o 53 P -
. Tlabal 0036: BO EO 1di R27, 0x00
- Delay: 0038: DO EO 1di R29, 0x00
10 |Fbegin 0032: 01 CO rimp .+2 ; 0x3E <_START+0x3E>
- [E asm 003C: 1D 92 st ¥+, Rl
o . 1di R25, 234 // 2 cvk 003E: A2 37 cpi R26, 0x72
13 1di R24, 96 // 2 c 0040: BD 07 cpc R27, R23
Delay: 0042: E1 F7 brne .-8 ; 0x3C < START+OX3C>
o 15 sbiw R24,1 0044: oC €O rimp .+24 ; OxSE <PASCALMAIN>
o nop 0046 <PsBLINK2_ss HALFSECONDDELAY>:
o nop © 0046: 9A EE 1di R2S5, OxXEA
o nop [ X Joo4e: 80 E6 1di R24, 0x60
o nop © 004A: 01 97 sbiw R24, 0x01
. nop © 004C: 00 00 nep
- '_m © 004E: 00 00 nop
nop N o 0050: 00 00 nep
o brne Delay jesli skok do stykief| g posa: go o o
e nop © 0054: 00 00 nop
-l end; © 00S6: 00 00 nop
© 25||end; © 0058: C1 F7 brne .-16 ; 0x4A <PsBLINK2 ss_HALFSECONDDELAY+0xd>
© 00SA: 00 00 nep
const © 005C: 08 95 ret
. PEO = $00000001; 005E <PASCALMATNS:
= R S "N © 00SE: 0D DO rcall .+26 ; OxTA <FPC_INIT_FUNC_TABLE>
# 0060: B2 93 sbi $17, 0
Executing one instruction... © 0082: B9 SA sbi £17, 1
© 0064: BA 9 sbi $17, 2
© 0066: CO 9 sbi §18, 0 =
Address: 0x0048 (72) ~
Registers:
<
RO:0%00 R4:0xE7 RE:0x3D R12:0xDE R16:0xDD R20:0xFF R24:0x66 R28:0x00
12: 3 INS @ Status: success ATTINY13  |R1:0%00 RS:0xEB  R9:0x5F R13:0xB2 R17:0xFF R21:0xC6 R25:0xEA R29:0x00
R2:0x6F RE:0xFF R10:0xA7 R14:0xFF RI1G:0x00 R22:0xAS R26:0x72 R30:0x66
R3:026F R7:0xBF R11:0xFF R15:0xF7 R19:0x04 R23:0x6B R27:0x00 R31:0x00 v

Image: C:\Programshavriavrpascaliexamples\_attiny13_blink2.elf Device: ATTINY13, Port: COM3, Baud rate: 9350

The Reset tool is used to reset the microcontroller and return the program execution
point to the beginning of the flash memory. In each case, the current content of the
microcontroller registers is displayed in the lower panel of the Assembler tab. Finally, the
Config data function shows the values of the microcontroller's fuse bits.

5. Debugger options

AVRPasDbg offers configuration options accessible in the Debugger tab of the
AVRPascal Options window. Here, you can configure the connection with the USB-UART
adapter, indicating the boud-rate of the transfer (in bits/second) or its automatic detection
(Auto-detect). Additionally, you can define a read timeout, i.e. the time after which the
connection will be interrupted if there is no data transferred.

Options bt

Compiler Uploader Debugger

Options

Connection baud rate [bits/s] | 9350 w| [ Auto-detect
Reading timeout [msecs] |3000

[Jverbose output
[ Auto-verify uploaded data
[] Enable timer




These parameters are important because an incorrectly determined data transfer rate
may result in data corruption and, consequently, errors or the inability of the debugger to
function correctly”.

The next parameters concern the ability of the microcontroller to use a timer during
debugging (Enable timer), automatic verification of data loaded into the microcontroller's
flash memory (Auto-verify uploaded data) and the level of detail of messages sent to the
Messages window of AVRPascal (Verbose output).

6. DEMO version

AVRPasDbg is available on the website http://akarwowski.pl/ with a DEMO license
(file 000B462305076250.lic). This is a limited version of the debugger. Its only limitation is
the maximum size of flash memory it can load into the microcontroller, which is 350 bytes.

Andrzej Karwowski

e-mail: ackarwow(@gmail.com

4 The optimal baud-rate value is usually slightly higher than that determined automatically by the debugger.
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