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AVR fuse bit doctor (wrong fuse bits recovery)
(U s 6!) AVR g 55 sled S5 Saa (sl i a5
Many thanks to:

http://diy.elektroda.eu/atmega-fusebit-doctor-hvpp

for English version in details please visit link below:

http://diy.elektroda.eu/atmega-fusebit-doctor-hvpp/?lang=en

Also special thanks to:

http://www.elektroda.pl/rtvforum/topic1716521.html

People who modified this device and shared their information.
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This simple and inexpensive device can recover and save your wrong fuse bit setting on AVR.



It is handy and acts independently and doesn't need computer for its activity.
All files for making this AVR recovery device available in my shared folder on 4shared.com to download for free.

http://www.4shared.com/dir/21118950/250a0168/sharing.html

You can download from that place or you can visit the author webpage and download there. The address | mentioned at first.
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Sometimes during avr programming , it happens to set fuse bits wrongly.
After procedure, programmer can not read AVR or verify it even can not erase it.
You try to verify it but can not and you see error message like picture below.
You try to erase and re-program it but can not. Even your programmer can not find your AVR.

So what happened? Destroyed or not destroyed?
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Do not worry. Your AVR is OK. Just some fuses set wrongly that many programmers can not work with this situation.
But why?
Most mistakes occur on setting clock. Means CKSEL fuses.
Disabling SPI option brings this problem also. Means SPIEN option.
Disabling RESET option brings this problem also. Means RSTDISBL option.
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Like many others, | am not familiar with programming languages. Even | don't know a word about.

Like most of people, | read articles and study circuits and try to build some of them just for hobby and experience.
Sometimes on electronic projects sites, information is written unclear.
One problem that | encounter is, fuse bits settings.
I read a site but | see the author forgot to mention fuses settings or said, but unclear and complicated.
Obviously wrong fuses setting may happen and AVR goes to inactive or dead situation.
In this state many programmers can not bring back AVR to active state specially low voltage programmers.
So, what we should do? By what means?
The only device can help is, high voltage AVR programmer.
Two types AVR programmer are available. Low voltage and high voltage.
Low voltage AVR programmers use 5 volts to reset AVRs. In this way if AVR went to dead state, such low
Voltage programmers can not help. They can not recover AVR and reset fuses.
Most of us have low voltage programmers such as usbasp, isp programmer , STK200, ....
Below picture is an AVR isp programmer that | built it 8 years ago by 1$ and still works great.
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It is simple, fast, inexpensive and works fine but if you set fuses wrongly that inactive AVR or make it dead, then
Such above programmer is useless and can not reset fuses.

In this condition just high voltage AVR programmer that uses 12 volts, can reset fuses and recover bad AVR.
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Normally there are 3 types of connection available on computers (pc)for programmers.

Parallel port (25 pins), serial port ( 9 pins- also known as RS232) and USB port.

All desktop computers have 3 of them but 90 % of laptop computers just have USB and do not offer 2 others.
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Below picture is high voltage AVR prorammer
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Until now, | have not seen any USB high voltage AVR programmer in my city.(shiraz).
And | don't know if there is any high voltage AVR usb programmer available in market or not.
| searched the net but saw 1 or 2 high voltage AVR programmer circuit. Seems to be practical to build.

Now I'm trying to build one. A picture above. After completion and test if worked, | will publish it on the net.

Ok. Here is the question. Some of you just have laptop pc and just usb connection.



If by mistake, your AVR became inactive or dead, what you will do?
If you don't have high voltage programmer, it becomes a matter.
The answer is AVR fuse bit doctor.
Right now in my city it costs 4 u.s $ to build it. Simple to build and handy.
It doesn't need adjustment and the most important thing is, it doesn't need computer and works independently without pc.
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Indeed, fuse bit doctor is a high voltage programmer that it does just recovery of wrong fuse bits.
| used fuse bit doctor many times to correct bad micros such as ATmega8,32,16 and ATtiny2313.
Always worked very nice.
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On the main page, the author said, theoretically this device should works with AVRs listed below.

And if didn't work with specific number, just tell author to make correction.

1kB:

AT90s1200, Attiny11, Attiny12, Attiny13/A, Attiny15

2kB:

Attiny2313/A, Attiny24/A, Attiny26, Attiny261/A, Attiny28, AT90s2333, Attiny22,
Attiny25, AT90s2313, AT90s2323, AT90s2343

4kB:

Atmega48/A, Atmegad48P/PA, Attiny461/A, Attiny43U, Attiny4313, Attiny44/A, Attiny48,
AT90s4433, AT90s4414, AT90s4434, Attiny45

8kB:

Atmega8515, Atmega8535, Atmega8/A, Atmega88/A, Atmega88P/PA, AT90pwm1,
AT90pwm2, AT90pwm2B, AT90pwm3, AT90pwm3B, AT90pwm81, AT90usb82, Attiny84,
Attiny85, Attiny861/A, Attiny87, Attiny88, AT90s8515, AT90s8535

16kB:

Atmegal6/A, Atmegal6U2, Atmegal6U4, Atmegal6M1, Atmegal6l, Atmegal62,
Atmegal63, Atmegal64A, Atmegal64P/PA, Atmegal65A/P/PA, Atmegal68/A,
Atmegal68P/PA, Atmegal69A/PA, Attiny1l67, AT90pwm216, AT90pwm316, AT90usb162
32kB:

Atmega32/A, Atmega32Cl, Atmega323/A, Atmega32U2, Atmega32U4, Atmega32U6,
Atmega32M1, Atmega324A, Atmega324P, Atmega324PA, Atmega325, Atmega3250,
Atmega325A/PA, Atmega3250A/PA, Atmega328, Atmega328P, Atmega329,
Atmega3290, Atmega329A/PA, Atmega3290A/PA, AT90can32

64kB:

Atmegab64/A, Atmega64Cl, Atmega64M1, Atmega649, Atmega6490, Atmegab49A/P,
Atmega6490A/P, Atmega640, Atmega644/A, Atmega644P/PA, Atmega645,
Atmegab45A/P, Atmega6450, Atmega6450A/P, AT90usb646, AT90usb647, AT90can64
128kB:

Atmegal03, Atmegal28/A, Atmegal280, Atmegal281, Atmegal284, Atmegal284P,
AT90usb1286, AT90usb1287, AT90can128

256kB:

Atmega2560, Atmega2561
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On the author webpage, offered a pcb but at first | built that one and did not work properly.

| searched the net and on www.elektroda.pl saw some users made device and modified it.

| saw their pcb is different. So | made the new design and now it works good without problem.

Here is new pcb or better to say modified version.

NLTRENTYY:



Dimensions are: 5.3 cm x9 cm

Pcb design available in PDF format in my shared folder on 4shared.com free to download.

http://www.4shared.com/dir/21118950/250a0168/sharing.html
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Pcb has a few jumpers. First solder them because they place under sockets.
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In below picture you see a 4.7 KQ resistor. Must solder it before placing ic socket.

If you forgot to solder it before, don't worry. Solder it to its location at the back of pcb.
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Notice to placing 40 pins ic socket. You must take out some pins.

You must take out 9 pins. From number 29 to number 37. Means 9 pins. Push by spanner one by one to expel them.
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Then place socket for soldering.
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Pcb is designed for small size 1/8 watt resistors. If you couldn't find 1/8 watt resistors, don't worry.

You can solder general 1/4 watt resistors vertically.

S e led Gsls a8 and Gila 40 1) G5 a ke S0 3300 Caeslia a0 S (e ) sasal 5 Jbie )
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For example in below picture, | positioned a 330Q) 1/4 watt resistor vertically. In front of green LED.

You can change all resistors to normal 1/4 watt size resistors.
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In blow picture, you see that | omitted one resistor from line. It was 100Q) resistor.

In the author webpage and original circuit, it is considered but you must not solder it.

Please note. This key is push button type.



Means, in normal condition is disconnected and when you push, it connects and when you release, it disconnect.
But 2 types available: 2 pins and 4 pins.
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It is clear how to use 2 pins type. 2 pins are disconnected when you press they connect to each.
But, in 4 pins type 2 of them are always connected. It means be aware that 4 pins type has direction for soldering.
See in below picture. 2 of them are always connected to each. In some pcb they used as a jumper.

If you install it in wrong direction, your circuit becomes short and connected always in that part.



Distance of those pins that are connected to each is more than others.
At the back of key, between pins are connected to each, is a line.
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2 pins that are not connected and by pressing will connect.
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So, notice to its place and correct direction on pcb. if place it in wrong direction, your device won't work.
It seems that switches have square shape but not. Just from correct direction it sets to its place.
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For assembling device, everything is clear and no need to describe.

Place components regarding to their positions.
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Completed and ready to test. <l Gladal salal 5 25 JalS
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For this doctor, you most program one ATmega8 or ATmega8A or ATmega8L. all of them work. No differences.
Set fuses like below picture. | used ponyprog software.
By the way, when you buy new ATmegas, its default fuses are like blow picture.

With what file we most program it? With atmega_fusebit_doctor_2.11_m8.hex available for download.
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Insert programmed ATmega8 to its socket on the board. Now it is ready to recover bad AVRs.

3 empty sockets on the left of below picture for different kinds of dead AVRs.
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Now you can insert bad AVR regarding its pins numbers and direction to proper socket for recovery.
Please notice that in a same time you can insert just one AVR. You can not put 2 or 3 AVR at same time for recovery.
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Power supply:
This device works with stable 12 volts DC. Be careful do not increase voltage over 12 volts.
If your power supply is not stable, use one inexpensive 7812 voltage regulator.

Current consumption is approx 30 mAh.

Higher voltage will damage your AVR.
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In below picture, you see 2 pins (pin header). If you connect those 2 pins to each, not only device recovers bad AVR
Also it will erase the chip and fix bad AVR and make it empty like new AVR.
If you don't connect those pins, device just tries to fix wrong fuses bits and does not erase chip.

It is better always to connect those pins to each and allow erase function to device.
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The switch is to start device function. Insert bad AVR on its socket then push the button once to start recovery.
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For example | placed a bad AVR ( on the right of picture below) to recover its wrong fuses.
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| pushed the switched once and device saved bad AVR less than a second.

Now | can program it with my homemade programmer.
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A dead ATmega32 saved in a second.
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In below picture, device saved ATtiny2313.
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Leds explanation:
green on — bad AVR successfully fixed, fuse bits repaired. If lock bits are enabled, just
verify fuse bits with factory ones - and if they ok - light up green.
red on - signature problem, can’t read, no device in socket, or no such signature in database.

green flashing — signature ok, fuse bits are wrong. Lock bits enabled, chip erase permission required.
red flashing — signature ok, no lock bits, but for some reason can’t write new fuse bits.
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In blow picture, | colored a section by red circle.

You can solder pin header to use adapter. For example adapter for 8 pins AVR such as ATtiny 13 or tiny25 or....

For building adapter please visit the author website. http://diy.elektroda.eu/atmega-fusebit-doctor-hvpp
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In below picture you can see this subject.

Below picture borrowed from author website: http://diy.elektroda.eu/atmega-fusebit-doctor-hvpp
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Below picture borrowed from author website: http://diy.elektroda.eu/atmega-fusebit-doctor-hvpp




Below picture borrowed from author website: http://diy.elektroda.eu/atmega-fusebit-doctor-hvpp
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Below picture borrowed from author website: http://diy.elektroda.eu/atmega-fusebit-doctor-hvpp
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Important:

Nowadays, you can not find ATmega8 easily.(atmega8 without suffix).
Instead that, a modified and newer version means ATmega8A producing and offered to markets.
Some old programmers software do not have ATmega8A option in their list to choose.
For example in blow picture you see that ponyprog doesn't have ATmega8A or ATmega8L option.
In many cases if you program ATmega8A by atmega8 option, some bugs may appear in function.
In this device, | tried to use ATmega8A and programmed by ATmega8 option in ponyprog.
A small bug appeared. Sometimes after device saves bad micro, instead of green LED, red LED lights up.
Even if | insert new AVR, first time green led lights and for second time red color led appears.
But device works perfectly and nice. No problem in function and saves bad AVR very good.
So, if you do like described above, do not concern about LEDs colors. Device does its work.

In this condition regardless of LED colors, just try AVR with your programmer and you will see AVR has been fixed.
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All necessary files available in a zip file. You can download it from my weblog or the author web site.

atmega-bvpp-fusebit-dockor_, .
WinRAR archive
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If you unzip it, you see some folders like below. Different folders for PCB, circuit, hex codes and adapters.
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You see different hex codes for different types AVRs. In this device | used ATmega8 that | had.

If you want or have another type of AVR like picture below, then you can use it in this device instead of ATmega8.
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And if you want to use ATmega8 or ATmega8A or ATmega8L (up to you), open ATmega8 folder and

Like below picture choose its hex code and program your AVR.

atmeqga_Fusebit_dockor_2.11_mS.bin
atmeqa_Fusebit_dockor_2.11_ms. hex
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Possibilities:
If ( emphasis on if), in 1% ,if this device couldn't save your bad AVR, it doesn't mean that your AVR is destroyed.
By some unknown reasons, exceptionally device couldn't fix your bad AVR. just this.

In this situation it is better to test it with AVR high voltage programmer also.

Finished.

Thanks for your time. Good luck.
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Iran, Shiraz city
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Overall it costs 4 U.S $ to collect this device in my country.
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All files are available in my shared folder on 4shared.com
Free to download.
My email: 4l 5l )l Ciga Jaadl

felezyab@yahoo.com or behnamvp@gmail.com (both work).

all related files for this project available in my shared folder (AVR fuse bit doctor subfolder). Free to download:

http://www.4shared.com/dir/21118950/250a0168/sharing.html




My weblog: www.felezyab.persianblog.ir

il 3 ga g0 Ay 53 25l () Jlae Hud 5 hex dild 5 4

Ml (g lldaa (o glie
www.felezyab.persianblog.ir

11390 (g 22 Gl ) B U g 2 252 5a g (i oadi Al ) s S S 5 cLEa
S 2l g 1 1 o) gA13 £ g g KDyg Craglis Crand o Ly g2l ) Crand o ATh ) KMyg 4y Al g5 e

g o (SN a5l (6 5 0 5l (6 0 (ol Al g - a5 oy B IS YT N VA daany

AC) 5 oS 4 50 )8 81 i lia) yia ESR 5 geias (g a9 5 o (Lud IS 1 V¥4 LT Yo daeny
iy 3 (51 g2 S S Claleh oS (e 3 Ly i il o) - i Alia VT4 T Yo Anany

Ll (i 5 S g ) ek 0aS (o 51 Ly i - oS5 5 Cany L IS IV 5 0l V) dxany

Ol clrs 5 030 a8 5 il by 318 sy 30 JAT 5 s Crand Al allie 1 VTR0 2l el VY 4idigoy

& s znaal ) Al e ) gy LS g a0 Qi s Cad odd (alli g i 35A o iyl QLI ) 80 6 53 2K i Ll

Lad S5 0 gl zob a0 gl yeai b JalS ) gday Allie ol 53 1) O Clas 5§ saage Gl L3100 3 g 5 Al 5 ol OIS
R O (558 aallas

oo SLlS il (5 0 gt glaia) ) Qally Uy L 518 —alen lad IS5 VYA Cadigan )] Yo daesy
XR2206 (ool b )58 335 QIS8 Ly o 50 A g - ol 00358 (uwd SIS VTR ()58 Y9 i son

LS ment ) adbie bl o o€ )5 LS 43 Sa - aandy allie Y FAD didal Yo dreny

a8 40 U J S 5 Saa bodbes sl s yie GeilS 8 - o) saaa i IS5 YFAR g TY dmany
ICL8038 L (o2 ye 5 Slin g (pmsbn m g0 Ao by H gl 515 SAW -l 028d (wd S22 VTAS (50 VY 4xean
e A Osdbe byoaioh J S al) b S b el gus -l 03 LA (ud IS 1 VFAT 3 0 daany

el 1w (53 g 24 A o (g3 Sl g 12 028 (b —a) 02 3L Clwd S 1 YTAY LT Y € dxany
SRilai b o) 5 )) g et Jiand srindad - o) 53 jlga Jlwd IS 5 VYA jea Yo ddididuy

St gusl il g) oy Aliald |y sris Clse o) 3 joos (husd JS 1 YTAR 5150 ) 9 dnany

<Ll I BNC 5SS s RG58 JIS 2 50 IS —a jlgs Allia:: YFAQ 2l jal Y4 dzany

sl Hlaesy - Klad g ) ol b 8l g Cafia 51 g Augh —al 523 90 (3 IS 5 YFAQ 212l ) dxasy

clone pi S8 Cubus 5 G5 S Bac o )by Jlsw il sa 1 YVAY i 1 ailigoy

A5 aria sls 4r 5l gl ) ooliiudoa g Allia 1 YTAR L)) Anany

clone pi b8 )3 MCP3201 4k alie 5 o Bala o5l )0 Jl g 4o Ol s 10 YFAR S04 YO Al
a9d Crand - 4 yile QL S 3 il )y —a g allie 1 VYA 2laja ) anidy

) i 54 yike b 3l o Sdee s 508 =) Allia s VFAS Caligud ) T Axany

AT89s (o » o3 Jwsr yal K5 50 -p83 3 (ud IS 1 VFA (23558 Yo dnany

PIC b J S5 S (sl ae g oabs 015 ) Jlomss pal 85 30 - (Jiuad IS 13 VFAR (3558 V sy
alee 2288 o8 b caal ol el 5 il 31 5 g o) alimn s —agd L S VFAR 035558 ¥ 4kl gy
i LS 91 Jlise (b 8 e dndn b sl o Seun slun) - (i IS 1V FAA Gags 4 4many
DS1621 led ) swivs yal S 30 -8 (Jiwd S 11 YTAA (53 YO 4nany

J RS Sae b (8 pae Gl o Sl oamas L alid (s JS 1 VVAA (63)) drany

St 5 ) iladad Caadlas 008 ke L i —pad s S 5 VFAA L3 YV dnany

(lee il SLlS - SIS Sl (any 9 6l (2 0618 QLY B e - lea (B IS VYAA LT Y0 daany
Sl s i ) dbse (3 e )5 LS ) ealiul-a s d S Y TAA (LT dxeny

Lol o) Jas 4t gl cal slaia) y—a s (L S YTYAA jea VY drany

e 50 s oL b3 (ol e b 35S Ol g g il -d o) (i IS 1 YTAA e V) iy






