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Proggy Il, an in-system programmer
for AVR microcontrollers

By Jurly MIKELN

At AX elekironika, we have made many programmers, both for 89C/89S5xx51 and AVRs. To tell
the truth, we have sold many more AVR programmers - which is no coincidence. AVRs are more
popular than their 89C/89Sxx51 counterparts. It was about time to replace the old Proggy-AVR’s

nice blue but somehow bulky programer.

Proggy-AVR has been very popular for the last five years
or so. It had a nice blue enclosure which made it at-
fractive and distinctive from other programmers (that
often had no enclosure at all). Now we are making a
renovated, faster AVR programmer that is both less ex-
pensive and smaller. No wonder we expect it to be well
accepted within the AVR programmer’s community.

Schematic diagram

The schematic diagram shown in Figure 1 can be di-
vided info two parts: the FT232RL USB interface circuitry
and the ATmega8 microcontroller circuitry.

In the schematic diagram, you can see that we have
replaced the FT232BL, manufactured by FTDI [1] with the
more modern FT232RL (which needs fewer support com-
ponents and offers more functionality). One such feature
is a clock output pin. The FT232RL can generate different
clock signals. We can use such a clock signal to unlock
an incorrectly-programmed AVR chip. This is a handy feo-
fure because one doesn’t always have a clock source
available. We have added two LEDs to indicate Rx and
Tx signals. This is handy to quickly see whether or not the
programmer is alive and programming.

The second part of the schematic diagram is the Al-
mega8 microcontroller. The ATmega8 handles all of the
signals for communications with the PC host, via FT232RL
chip and also generates all the signals necessary to pro-
gram the farget microcontroller.

Surrounding the ATmega8 you can see two connec-
fors: CON1 is meant for the factory programming of
the ATmega8 microcontroller, while CON2 represents
the ISP connector that serves to program the AVR mi-
crocontroller on the target board. You'll notice there is
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also a CLK12 pin, coming from the clock signal that the
FT232RL generates.

Beside the Rx and Tx LEDs, there is also a LED which
indicates whether the target microcontroller was pro-
grammed correctly: if the LED blinks after programming,
it means that the target microcontroller was not pro-
grammed correctly. If the LED lights steadlly the target
microcontroller was programmed correctly.

The programmer also has three built-in protective resis-
tors on the MISO, MOSI & SCK lines which protect both
the target and host microcontrollers. Note that an 18.432
MHz crystal was used in this circuit, although ATmegas8 is
specified 1o only work af up to 16 MHz. That is frue in harsh
environments with extremely low or high temperatures.
But, that is not likely with this programmer, so this higher
frequency clock is perfectly satisfactory.

PCB and soldering

When designing the PCB we wanted it to be small -
and fit into a “nice” translucent USB stick enclosure as
shown in Figure 6. Hence, we designed a double-sided
PCB that fits nicely into such a USB enclosure. The PCB is
shown in Figures 2 through 4.

Due to the relatively small enclosure, we had to use small
components: typically 0603 SMD components. Also we

129



wwuw.svet-el.si\english

fvec] Program
§{O]vee
5 tO | GND —
7y OMosl ==
s[Pps° O
21o|sek O
T @JRrsT
o
=[]
- IC1
Programmed OK g}[: i .
Ea 15 FB0_(IcP) PCO_(ADCOY-2*
. Rz IZIRS T2 FB1_(0c1A) PC1_ (ADC1 }-5=—
o - —~s B2 (Ss/0C18 PC2_ (ADC2)}-2=-
5 FPB3_ (MOsI/0C2) PC3_(ADC3)-52-
o8 X1 17 PB4_ (MISO) PC4_ (ADC4/SDAY 55~
g |° <—PB5_ (SCK) PC5_ (ADC5/SCLY-S o~
ﬁlﬂl & FB6_ XTAL1/TOSC1; ADCEH 75~
_I_"mz e B7_ (XTAL2/TOSC2 ADC7H24-
GI 8 5‘T & 32 po_ RXD)) PC6_ (RESET-22
D1_ (TXD ee]
32 ppa” INT@; veq—2 Ijg
D3_ (INT1 VCO L —
a1z 05— 2 Ppa” (xcK/T0) AVCC%T_“_
vee (O} ] 220 g FD5_ (1) AREF-£2-8==
oy SNefOrg = 1 PD8_(AINg 21
Z wslorg 1] R7 220 ———PD7_(AIN1 GNDFg
O MsqOf3 H fWosi] | - GN 3
O %é_"rg 2 : — GN
! = ATMEGA8L—8AI -
U1
F1 £ [+svuse I
Y - ‘
= 10 uH
USB—A vticnica + 1 Ohm/@6@3/farnell B-L N -Ls i o4 ICZ ‘ ‘
Er: (;BD 3 (o) &)
2 100nF 10uF/16V . 20 vce zz
USB—A 4. vecio D>
RXD<
3V30ut RTS#>
w CTS#<
558 FT232RL
5 |USBDM DSR
15-{usBDP DTR
RESET;
- DCD
—oscl RI
—osco RX — green
—TEST CBus4
AGND CBus3|— TX — red
15 |oND CBus2
——{GND CBus1
57 |GND CBus@

used an SMD crystal with a low profile. A standard profile
crystal would not have fit into such a small enclosure.
The FT232RL we used is not the smallest one FTDI makes,
but it's in an SMD case which can be hand-soldered.
There is also an FT232RL in a QFN case, which is virtually

impossible to hand-solder.

Figure 2: PCB layout, solder side
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Figure 1: The Schematic diagram of Proggy Il

dering such a

When soldering, use a good soldering iron with a very
fine tip to enable you to solder theFT232RL and 0603
parts. When soldering, | strongly suggest you do so under
a suitable stereoc microscope. If you're not confident sol-
small components under a microscope,

leave that task to the professionals.
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Figure 3: PCB layout, fop side
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Figure 4: PCB layout, top silk side



Solder the two ICs first, followed by the smaller parts, like
the 0603 resistors and capacitors, then the LEDs. Make
sure that the LEDs are properly oriented. You can check
this with a multimeter on the diode - check range, by
connecting the positive terminal of the multimeter to
one LED’s pin and the negative terminal to the other.
If the LED glows then the anode is the one connected
to the positive terminal of the multimeter. Finally, you
can solder the crystal and connector U1. As mentioned,
CON1 is meant for factory programming - you need not
mount this component.

All components are placed on the top side, including
USB connector U1. The programming connector (CON2)
consists of 6 wires (one more if you need the CLK signal).
All these wires are part of a 10-pin flat cable, which is
terminated with an IDC male connector, The CON2 wir-
ing is shown in Figure 5.

When all the soldering is done, check the PCB under a
microscope, or magnifying glass, for short circuits, not-
ing especially the FT232RL chip. Note that pins 25 and
26 are shorted together, which is normal, but if any other
pins are shorted you should remove that solder bridge
with desoldering wick.

Before testing, you must progrom an ATmega8 using
the ISP firmware, which can be downloaded from our
web page. If you do not have programming capability
already, you can always contact our distributor to pur-
chase a pre-programmed ATmegas8.

At this stage, the Proggy Il programmer is ready to start
programming AVR devices. Optionally, you can elect
o “customize” the FT232RL with Proggy Il firmware. This
can be done using the free MPROG software that can
be downloaded from FTDI's web page. This custom-
izes the various USB device descriptors to make the
Proggy Il identify itself as such, and not an FTDI USB-
serial bridge. The programming procedure follows,
see Figure 7.
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Figure 5: Detail of CONZ2 soldering

Figure 6. A suitable enclosure for Proggy Il

When initially programming the FTDI chip, click F5 or De-
vices/Scan and parse.

The window will fill with data from the empty chip. Now
load the template (for example for Proggy Il) by clicking
File/Open template. Chose the Proggy Il template and
click Device Program. You will see the data being pro-
grammed into FT232RL chip.

You are now ready to connect your programmer to your
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Figure 7: F-PROG programmer for the FT232RL chip
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PC using a USB cable, and to your MiniPin Il development
board or your target microcontroller board. When you
connect the programmer to the USB port on your PC, you
should see the Rx and Tx LEDs blink few fimes, which indi-
cates that USB communication has been established.

Using Proggy I

Installation

Upon initial connection to your PC, MS Windows® will
check to see if suitable drivers are already installed. If
not, you can find them on web-site (www.ftdichip.com)
or on our web page.

After a successful driver installation MS Windows®, will
assign a COM port to your Proggy Il. Please note that for
proper software operation, it must be in the range from
1 to 9. If it's not, then you should change it using Device
manager.

e —

e

For a detailed description of the proc-
ess of changing a COM port’'s assigned
number, see the chapter on the MegaPin
development board.

Select AVR Programmer @
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STKEDO COM1 Connect..
QTE00 COM2
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AWR Dragon COMB
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Baud rate changes are
. active immediately.
Tip: To auto-connect to the programmer used last ime, press the ‘Programmer’
button on the toolbar.
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Disconnected Made. .,

Figure 8: Choose COM port
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Figure 9: Choose device
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Programming

Programming is simple. Start AVR Studio (Ver. 4 or low-
er) and click the icon Con, set the COM port to AUTO,
choose STK500 or AVRISP and click Connect.

Figure 10: Proggy Il

Then click Program and choose the device that you wish
fo program. To test the connection between Proggy |l
and the microcontroller you may click Fuses, 1o see if the
programmer reads the fuses correctly. If all is OK, you'll
see how the fuses are set. If not, you should change the
ISP frequency to a lower value. Keep dropping the fre-
quency until you get valid connection.

BASCOM-AVR Options
Compiler | Communication £nw:_)nmer\l ﬁlnmtat_ot | Emgrammer Monitos | Printer
Programmer STES00 native diver hed
Play sound l:’]
[ Erase watring [#] Auto Flash Autcarily [¥] Upload Code and Data
Prograrm after compde Set focus bo terminal emulalor after progra
Atmel
COM-part COM3 v [1 Do not zet ISP clock frequency
Clock 125000 v [¥] AVRISP protocol
Timeout USE 10 Bg Dluss
Timeout Serial 100 E’_.ﬂ
Defaut v DOk I X Cancel

Figure 11: Set up Bascom to use the STK600 native driver

Altermnatively, for use with Bascom-AVR, you can set the pro-
grammer fo STK500 Native driver as shown in Figure 11,

Note that you must check off all of the boxes shown in
Figure 11, and set the COM port to the value you found
using Device manager, and then click OK. Although
Proggy Il is connected to USB do not tick the USB window
(since Proggy Il is using the FT232RL in serial port emula-
fion mode)!

Programming with the STK600 native driver is similar to
programming within the AVR Studio program. You can
also set the fuse bits as shown in Figure 12.

You can check the EEPROM’s content, erase the micro-



controller and do everything that can be done within
AVR Studio, except that you cannot program ELF files. Elf
files (Executable and Linkable Format) are special files,
produced by some compilers, which contain the image
data for Flash, EEPROM and Fuse bits, all in one file

Conclusion

The Proggy Il programmer is a simple, but effective ISP
programmer for AVR microcontrollers. It's STK600 com-
patible so it works very well with Bascom-AVR and AVR
Studio ver. 4 or lower. Proggy Il can also power target
device like MiniPin Il or any other microcontroller board
providing that it does not draw more than 150 mA.

For protection of the USB port on your PC there is a fuse

built into Proggy Il. This fuse has done its job many fimes
many times when | overloaded it!

Enjoy programming with your Proggy l!
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Figure 12: Seftting Fuse bits from with-
in the STK500 native driver

Links

1. Future Technology Devices International LTD.,
URL: www.ftdichip.com

2. http://www2.atmel.com - ATMEL AVR studio

133




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.25333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 800
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2000 2000]
  /PageSize [612.000 792.000]
>> setpagedevice




