EJMikroElektronika

SOFTWARE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD . . . vvclcivg ik sineple

DOTO0LOL A

>0 IO JOL ‘ ﬁj OOO .
zoo . Of
. O NS

>ODOO0O0O0 ()
OO
ofe)

AVRprog is a high performance programmer for
Atmel's microcontroller family. It is connected to
target device through IDC10 connector and acts as
ICSP (In-Circuit Serial Programmer). This manual
contains a detailed description of this device. It
also guides you through the AVRflash programmer
software installation.
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AVRprog PROGRAMMER

Along with complementary software, AVRprog programmer represents an irreplaceable tool
for all those working with AVR microcontrollers. By means of this programmer, it is possible to
program almost any AVR microcontroller, including those embedded (soldered) in printed cir-
cuit board. The AVRprog programmer is connected to the microcontroller via six lines. Two of
them are +5V and GND, while others are used for signal transmission (SPI protocol) and
reset:

page | &

MISO (Master In - Slave Out)
MOSI (Master Out - Slave In)
SCK  (Serial Clock)

mRST (Reset)

These lines are contained within a flat cable ending with an IDC10 female connector. When
creating a target device, the appropriate 10-pin male connector with 2.54 mm space between
pins should be placed on it. Connector pins should be connected to the microcontroller pins.
Their position varies depending on the microcontroller’s type and package. Exact connection
schematics are provided at the end of this manual.

Note: If your target device uses MCU programming pins for the operation of some other
peripherals, then it should be enabled to these peripherals to be disconnected during
programming. Jumpers are commonly used for disconnecting the MISO, MOSI, SCK
and mRST programming pins.

Programmer is inactive

AWRIash PMROGRALIVIER

During normal operation of
the target device, the pro-
grammer should be dis-
connected, while peripher-
als should be normally
connected to the MCU
pins as per project. Con-

!\,}/ nection is made by means

[ Flat cable of four jumpers.

AVRprog
programmer

Peripherals
connected

IDC10
disconnected
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.............. During programming a
device with built-in AVR

AVRprog

programmer ‘.’bp microcontroller, the pro-
“\?93 grammer should be con-

3 nected to the MCU pro-
2 gramming pins via IDC10
connector. At the same
time, any peripheral using
the same pins should be
disconnected by means of
jumpers.

Peripherals
disconnected

If the target board has its own 5V power supply, then it can be also used for powering the
AVRprog programmer. In that case, it is necessary to open programmer plastic case and
remove the jumper for power supply selection. Otherwise, if the target board does not have
its own power supply source, then the jumper should not be removed. In that case, the pro-
grammer, the microcontroller and the whole electronics are powered via programmer’s USB
cable which connects the programmer to a PC. Any other power supply on the target board
must be suspended.

This picture illustrates the position of jumper when the target board
and the programmer are powered via USB cable.

This picture illustrates the programmer with no jumper for power sup-
ply selection. In this case the programmer is powered by the target
board which has its own power supply.
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AVRflash PROGRAMMER SOFTWARE INSTALLATION

In order to enable programming microcontrollers using AVRprog programmer, it is necessary
to install the AVRflash programmer program (“AVRflash”) on your PC. The same program is
used for programming AVR microcontrollers using EasyAVR development board.

Step 1: Start installation

Insert the product CD into a PC drive. A list with all
MikroElektronika’s products appears. Click the setup
icon to start software installation:

AVRflash software for Windows

AVRflash_setup.exe may be also downloaded
free of charge from our web site. Then you have
to start the installation from your hard drive. A
welcome window appears. Click ‘Next.

Step 2: Licence Agreement

Prior to start the installation, please review the
License terms. If you accept them, select the
option ‘I accept the terms in the License Agree-
ment’ and click ‘Next’ afterwards.

Step 3: Choose Components

To make it as simple as possible, this step does
not requires you to choose components to install.
Click ‘Next to continue.

Note: Make sure that AVRprog programmer
is not connected to the PC during soft

ware installation.

B AVRFLASH Programmer v2.10 Setup

Welcome to the AVRFLASH
Programmer v2.10 Setup Wizard

This y 4 "
AVRFLASH Programmer v2.10.

Tt is recommended that you close all other applcations
before starting Setup, This will maks i possible to updats
relevant system files without having to reboot your
computer.

Chick Neet bo continue.

B AVRFLASH Programmer v2.10 Setup =T
A —

License Agreement AP~
Please review the lcense berms before instaling AVRFLASH =1 \
Programmer 2,10, A -

Press Page Down to see the rest of the agreement.

imiroElebironika Associates License Statemant and Limited Warranty -~
IMPORTANT - READ CAREFULLY

st and ¥ constitube a legal agreement ("Licerse
|agreement*) between you (ekher as an individual or a single entty) and mikroElektronka
Associates”) for ("Software”) identified above,
including any software, media, and ¥ ine or print

-

If you accepk the berms of the seloct the first Iwlows. You must accept the
install AVRFLS ¥2.10. Chck Next to continue,

(51 accept the terms in the License Agresment|
1 oot accep inthe Licersse Agr

[C<eeo [ et> ] [Ccone |

B AVRFLASH Programmer v2.10 Setup

Choase which features of AVRFLASH V210 you = \
want to instal. a v

Chck th you
install, Click Next to continue.

Select components tomnstal | [ITRVET LS

Space raquirad: 2, 1MB

[C<eeo |[Cet> ] [Ccone |
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Step 4: Installation Location

This step is intended for choosing destination
folder. If you want to install the program to the
folder different from default, click ‘Browse’ and
select another folder on hard disc. Then click
‘Next. If you choose default folder, the program
will be installed on the following destination:

C:\Program Files\Mikroelektronika\AVRflash

Step 5: Installation Details

AVRflash installation starts here and its progress
will be shown on the screen. If you are interested
in details of the installation click the ‘Show
details’ button.

Step 6: Finish

Windows will notify you of successful installation
of AVRflash, by showing the window from the
picture on the right. To complete the installation
process click ‘Finish’.

Driver installation

After installing AVRflash, it is necessary to install the appropriate drivers on your PC. They

B AVRFLASH Programmer v2.10 Setup
Choose Install Location 2

Choase the folder in which to install AVRFLASH Programener =
v2.10. =

Setup will instal AVRFLASH Programmer v2. 10 in the Folowing folder. To install in a diferent
Folder, chck Browse and select another Folder, Click Install to start the installation.

B AVRFLASH Programmer v2.10 Setup
Completing the AVRFLASH
Programmer v2.10 Setup Wizard

AVRFLASH
computer.

Chck Finish to close this wizard,

v2.10has b dled on your

enable programmer’s hardware to operate properly. For information on their installation,

please refer to ‘Installing USB drivers’ manual.
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AVRﬂaSh SOFTWARE B mikroElekironika - AVRFLASH Programmer [ v2.10]
Ble Device Buffer Widows USB About History
(] LOCK BRs: AT —
§ Step 1: Run AVRflaSh [Mode 1 =| |peoModer = |BLBIMode1 =/ Device frequency [MHz]
© rogrammer = :
prog
No mesmory lock festures ensbled,
Run AVRflash from your PC. Click the | rsees st EEPRoM
Device option and select the appropriate | Hoee 550 Deaid - =n
microcontroller to program. AVRflash will [Startup: 6 X+ 6505 ]
l&J automatically set parameters to work | HESE P T— =
< with the specified microcontroller. IE5% FIAL 5.05NFis, Sow ko =
e v
EEPROM Size: 512 Byles  Device Status: Idin h
FLASH HEX, Fie:
EEPROM HEX File:
@ Device: ATmegalt
I= Step 2: Load HEX file Open g
% Lok [ LCD x| «BcFm@
p =it
(3c) Click the ‘Load’ option which opens the | 2.,
= window shown on picture on the right. °°°‘L'ﬂ_“‘"’
% Select the appropriate executable file (hav- et
ing extension .HEX in its name) and click _
& the Open option. AVRflash will do all nec- | =7
essary settings on the basis of control bits E
stored in the HEX file. W
m:ém File pame: Lo =l Open
Files of lype: |HEX Files ~l Cancel

Step 3: Write program

Click the Write option in the up-right corner of o1 ~] [wmoroder =] [mermoder <] M,%
the working window to start programming the
microcontroller. The progress of program- o for P the BookLoadersecton.
ming will be shown in the right bottom corner use s FUSt ERoM
of the working window. D) I
F‘{ Starbup: 6CK + 65ms v
Mo Joot Hock 1024 Werts <]
| Cal. Intornal RC Osclator - IMHZ -l
EEoRoM 5o ;?anm P cm}iasu
&
Device: ATmegals Press <ESC> to Abort Operation..  HW: AT FLASH prog - AvRL v02.06.02.28 |
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KEYBOARD SHORTCUTS AND COMMAND LINE PARAMETERS Q)
o
| &
Keyboard Shortcuts AIt-E Erase
Alt-W  Write
Alt-V  Verify
Alt-R Read &)
Alt-D Change MCU =
Ctrl-S Save =)
Ctrl-O Open (Load) @
Ctrl-R Reload =
5
Command Line Alternatively, you can activate the AVRflash from the command line. It also %
enables you to use AVRflash from some other software, compiler etc. Here @@
is the list with the command line parameters:
&
-w Write to AVR o2
-v Verify =
-e Erase AVR @
-r Read from AVR
-p AVR name (for example ATMEGA16, ATMEGA8535s...) %
-f File name (must be enclosed with " “) 0y
N

Example 1 avrprog.exe -w -pATMEGA16 -v -f"C:\somefile.hex"

This command programs the AVR using C:\somefile.hex and verifies
written data.

Example 2  avrprog.exe -r -pATMEGA16

This command reads the AVR contents.

Example 3  avrprog.exe -e -pATMEGA16

This command erases the AVR.
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10 PROGRAMMER’S OPERATION
[}
2 Programming an AVR microcontroller is performed by using signals mRST, MISO, MOSI and
el SCK from the AVRprog programmer. They are brought to the appropriate reset and SPI com-

munication pins. In order to enable programming to run without errors, make sure that these
pins are not connected to other electronic components. Otherwise, during normal operation,
these pins must be connected to other components as per project.

40 PIN

PROGRAVIVIER'S QOPERATION]

Since the microcontroller is soldered on the printed circuit board (with no use of socket), it is
necessary to enable these pins to be connected to/disconnected from the rest of electronics
by using jumpers. Because of that, do not forget to embed 4 jumpers when designing a
device.
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At the end of the programmer’s flat cable, there is an IDC 10 female connector which fits to 44
on-board IDC10 male connector with 2.54mm space between pins. During normal operation
of the target device, it should be left disconnected as shown in figure below. In that way, the
microcontroller pins will be connected to the rest of on-board electronics via four jumpers.

Y On-board IDC10 male connector

vce

IDC10

MosI
MISO

SCK ]
mRST

/ GND —=——=

Jumpers are
connected

FROGRAVIIERS OFERATTION

40 PIN
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12 During programming, the IDC 10 male connector is used to bring signal from the programmer.
To enable it, it is necessary to remove jumpers and plug the programmer’s connector into the
on-board connector.

Programmer is
connected

vcc
MOSI
mRST

SCK
MISO

Jumpers are
disconnected

PROGRAVIVIER'S QOPERATION]

40 PIN
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AVRprogrammer CONNECTION SCHEMATICS 1%

N ? Connection between on-board
E male IDC 10 connector and 8-pin %
g MOS! AVR microcontrollers such as: Eg
T BPIN@AY e ATtiny15 %
I SCK
MISO %
g )
CONNECTOR @
=
vcc @
> g Connection between on-board =
& male IDC 10 connector and 8-pin @
2 MOs! AVR microcontrollers such as: [
=  8PINGB b =
® Rt % AT90S2323, 2343... =2
' - ATtiny12, 13, 25, 45, 8
scK tiny12, 13, 25, 45, 85... @
MISO @ ] o @

ON BOARD
IDC10
CONNECTOR

vcc

Connection between on-board
male IDC 10 connector and 14-
K= pin AVR microcontrollers such as:

MOsI

ATtiny24, 44, 84...

ON BOARD
IDC10
CONNECTOR
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14 T Connection between on-board
) male IDC 10 connector and 20-pin
g AVR microcontrollers such as:

MOsI

9081200, 2313...
ATtiny2312...

RST

SCK

MISO

_— GND

20 PIN (A) ON BOARD

IDC10
CONNECTOR

vee

Connection between on-board
male IDC 10 connector and 20-pin
AVR microcontrollers such as:

ATtiny26...

-_ GND

20 PIN (B) ON BOARD -
IDC10
CONNECTOR

vee

CONNECUTIORN SCGHIENIATICS

Connection between on-board
male IDC 10 connector and 28-pin
AVR microcontrollers such as:

MOSI

AT90S4433...
ATmega8, 48, 88, 168...

RST

SCK

MISO

—— oNp
ON BOARD -
IDC10
CONNECTOR
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Connection between on-board 18
Voo male IDC 10 connector and 40-pin g
° AVR microcontrollers such as: g

AT90S8515...

ATmega161, 162, 8515...

ON BOARD
IDC10
CONNECTOR

AV 13NLVY

= 40 PIN (A)

Connection between on-board
male IDC 10 connector and 40-pin
AVR microcontrollers such as:

vcc

AT90S8535...
ATmega16, 32, 163, 323, 8535

CONNECTION SCHENATICS

ON BOARD

IDC10
CONNECTOR

40 PIN (B)
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ﬂ @ vcc
% Connection between on-board
[ | male IDC 10 connector and
64-pin AVR microcontrollers
such as:
K |
0 | ATmega103, 128, 1280, 128,
165, 169, 2560, 2561, 325,
ATMEL AVR ON BOARD 3250, 329, 3290, 64, 640,
CONNECTOR 644, 645, 6450, 649, 6490...

vee O—— TQFP 64

After programming, the pro-
grammer’s IDC10 female
connector must be
unplugged and jumpers
must be put on. It enables
the MCLR, MISO, MOSI and
SCK pins to be connected to
the rest of on board electron-
ics, which further enables
device to operate normally
without being affected by the
AVRprog programmer. If
needed, the jumpers can be
removed and AVRprog can
be reconnected in order to
reprogram the chip.

CONNECUTIORN SCGHIENIATICS

¢/ Note: Target board must not have electrolytic capacitors between the microcontroller pins and
embedded IDC10 male connector since the power supply voltage is controlled by the
AVRprog programmer.
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Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

mikroElektronika:
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http://www.mouser.com/mikroelektronika
http://www.mouser.com/access/?pn=MIKROE-26

CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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