ArduinoISP
Troubleshooting of "programmer is not in sync"

e Try to use different version of Arduino IDE, Arduino IDE 1.0 with UNO will cause this problem.
e Double check all the connections

e The receive side of Arduino is out of buffer, if you are using the official "ArduinolSP" in the Arduino IDE
examples folder, please try to use the following code. This will solve the problem too:

avrdude. exe: stk500 paged wite(): (a) protocol error, expect=0x14, resp=0x64
avrdude. exe: stk500 cnd(): programer is out of sync

Main Sketch (Retired Code)

¢ Replace the A0 pin with pin 7, which is programming pin.



/1 renoved "heartbeat" on pin 6, added short blip of ERROR LED i nstead
/1 Way is it that PROG FLASH and PROG DATA don't actually do anything???
/1 Tested with Arduino IDE 22 and 1.0

/1 1DE 22 - 5148 hytes

// 1DE 1.0 - 5524 bytes!

/1 SLOW SPEED CHI P ERASE AND FUSE BURNI NG

/1

/1 Enable LOWSPEED to allow you to erase chips that would fail otherw se,

/1 for being running with a clock too slow for the programer.

/1

/1 This allowed ne to recover several ATMega328 that had no boot | oader and the

/1 first instruction was to set the clock to the slowest speed. Usually this

/1 kind of recovery requires high voltage progranmm ng, but this trick will do

/1 just fine.

/1

/1 How to proceed:

/1 1. Enable LOWSPEED, and load it to the programer.

/1 2. Erase and burn the fuses on the target uC. Exanple for ATMega328:

/1 ardui no-1. 0. 1/ har dwar e/ t ool s/ avrdude - Cardui no- 1. 0. 1/ har dwar e/ t ool s/ avr dude. conf -
pat mrega328p -cstk500vl -P /dev/serial/by-id/ usb-FTDI _FT232R USB UART_A900cf 1Q i f 00-
port0 -b19200 -e -U ock:w. Ox3F: m - Uef use: w: 0x05: m - Uhf use: w. OXDA: m - Ul f use: w. OXF7: m
/1 3. Conment LOW SPEED and load it back to the programer.

/1 4. Programthe target uC as usual. Exanple:

/1 ardui no-1. 0.1/ hardwar e/t ool s/ avrdude -Cardui no-1.0. 1/ hardware/tool s/ avrdude. conf -
pat mrega328p -cstk500vl -P /dev/serial/by-id/ usb-FTDI _FT232R USB UART_A900cf 1Q i f 00-
port0 -bl19200 -Ufl ash: w firmare. hex:i

/1

/1 Note 1: EXTRA SPI DELAY was added to | et you slow down SPI even nore. You can

/1 play with the value if it does not work with the default.

/1 Note 2: LOWSPEED will alow you only to erase the chip and burn the fuses! It

/1 will fail if you try to programthe target uC this way!

/| #defi ne LOW SPEED

#i f def LOW SPEED

#defi ne EXTRA_SPI _DELAY 125
#el se

#defi ne EXTRA_SPI _DELAY 0
#endi f

#i nclude "pins_arduino.h" [/ defines SS, MOSI, M SO, SCK
#defi ne RESET SS

#define LED ERR 8
#defi ne LED PMODE A0
/| #define LED HB 6
#define Pl EZO A3



#defi ne HWER 2
#defi ne SWAJ 1
#define SWM N 18

/1 STK Definitions

const byte STK O< = 0x10;

const byte STK FAILED = 0Ox171;

const byte STK UNKNOMW = 0x12;

const byte STK | NSYNC = 0x14;

const byte STK NOSYNC = 0x15;

const byte CRC EOP = 0x20; //ok it is a space..

const byte STK CG=T SYNC = 0x30
const byte STK G=T SICGNON = 0x31
const byte STK G=T PARM = 0x41;
const byte STK SET PARM = 0x42;
const byte STK SET PARM EXT = 0x45;
const byte STK PMODE START = 0x50;
const byte STK PMODE END = 0x51;
const byte STK SET ADDR = 0x55;
const byte STK UNI VERSAL = 0x56;
const byte STK PROG FLASH = 0x60;
const byte STK PROG DATA = 0x61;
const byte STK PROG PACGE = 0x64;
const byte STK READ PACGE = 0x74;
const byte STK READ S| GN = 0x75
[11] TONES ==========================================
/11l Start by defining the relationship between
1111 note, period, & frequency.
/1 #define c 3830 /1 261 Hz

[/ #define d 3400 [l 294 Hz

[l #define e 3038 /1 329 Hz

/| #define f 2864 /1 349 Hz

/1 #define ¢ 2550 /1 392 Hz

/1l #define a 2272 /1 440 Hz
//#define b 2028 /1 493 Hz

[/ #define C 1912 /1 523 Hz

/lvoid pulse(int pin, int tines);

int error=0;

i nt pnode=0;

/] address for reading and witing, set by STK SET_ADDR comrand
int addr;

byte buffer[256]; // serial port buffer

int pBuffer = 0; // buffer pointer

int iBuffer = 0; // buffer index

byte buff[256]; // tenporary buffer



bool ean EOP SEEN = fal se;

void setup() {

Seri al . begi n(19200) ;

pi nMode( PI EZO, OQUTPUT) ;
beep( 1700, 40);

EOP SEEN = fal se;

i Buffer = pBuffer = 0;

pi nMode( LED PMODE, QOUTPUT) ;
pul se(LED PMODE, 2);
pi nMode( LED ERR, OUTPUT) ;
pul se(LED_ERR, 2);
/1 pinMbde(LED HB, OUTPUT);
/1 pul se(LED HB, 2);

pi nMode( 9, OUTPUT) ;
/1 setup high freq PWMon pin 9 (timer 1)
/1 50% duty cycle -> 8 MHz

OCR1A = 0;

ICR1 = 1,

/1 OClA output, fast PW

TCCRIA = BV(WGML1) | _BV(COMIAL);

TCCR1B = _BV(WeML3) | _BV(WGML2) | _BV(CS10); // no clock prescale

#def i ne beget16(addr) (*addr * 256 + *(addr+1) )
typedef struct param {

byt e devi cecode;

byte revision;

byt e progtype;

byte parnode;

byte polling;

byte sel ftined;

byte | ockbytes;

byte fusebytes;

int flashpoll

i nt eepronpol | ;

i nt pagesize;

int eepronsize

int flashsize;

}

par anet er;

par amet er param



/1l this provides a heartbeat on pin 6, so you can tel

/I byte hbval =128;

/1int8 t hbdel ta=4;

/1void heartbeat () {

/111 if (hbval > 192) hbdelta = -hbdelta;
/111 if (hbval < 32) hbdelta = -hbdelta;
/1 if (hbval > 250) hbdelta = -hbdelta;
/1 if (hbval < 10) hbdelta = -hbdelta;
/1 hbval += hbdelta;

/1 anal ogWite(LED HB, hbval);

/1 del ay(20);

11}

void get EOP() {

int mnL = 0;

byte avrch = 0;

byte bl = 0;

while (! EOP_SEEN) {

while (Serial.available()=>0) {

byte ch = Serial.read();
_buffer[iBuffer] = ch

i Buffer = (++i Buffer)9®56; // increnent and w ap

if (iBuffer == 1) avrch = ch;

mnL = 256* buffer[1] + _buffer[2] + 4;
}
if ((iBuffer>mnL) & (ch == CRC EOP)) {
EOP_SEEN = true;

}
i f (! EOP_SEEN) {
/1 heartbeat (); // light the heartbeat LED
if (bl == 100) {
pul se(LED ERR, 1, 10);
bl = 0;

// blink the red LED

}

bl ++;
del ay(10);

/!l save command
if ((avrch == STK PROG PAGE) && (iBuffer==3)) {

the software is running.

/1 serial Event not used so sketch would be conpatible with ol der |DE versions

/1void serial Event() {

[/ int mnL = 0;

/1 byte avrch = 0;

/1 while (Serial.avail abl e()>0)
I {

/1 byte ch = Serial.read();



/1 _buffer[iBuffer] = ch;

/1 i Buf fer = (++i Buffer)%®56; // increnent and wap
/1 if (iBuffer == 1) avrch = ch; // save comrand
/1 if ((avrch == STK PROG PAGE) && (iBuffer==3)) {
/1 mnL = 256* buffer[1] + _buffer[2] + 4;

/1 }

/1 if ((iBuffer>mnL) & (ch == CRC_EOP)) {

/1 EOP_SEEN = true;

/1 }

I}

11}

void | oop(void) {
/1 is pnode active?
/1 if (pnode) digital Wite(LED PMODE, HI GH);
/1 else digital Wite(LED PMODE, LOW;
digital Wite(LED PMODE, LOW ;
/1 is there an error?
if (error) digitalWite(LED ERR, HI GH);
else digital Wite(LED ERR, LOW ;

get EOP() ;

/1 have we received a conplete request? (ends with CRC EOP)
if (EOP_SEEN) {

digital Wite(LED PVMODE, HI GH);

EOP SEEN = fal se;

avrisp();

i Buffer = pBuffer = 0; // restart buffer

byte getch() {
if (pBuffer == iBuffer) { // spin until data available ???
pul se(LED ERR, 1);
beep( 1700, 20);
error++;
return -1;
}
byte ch
pBuf fer = (++pBuffer)%®56; // increnent and wap

_buffer[pBuffer]; [/ get next char

return ch;

void readbytes(int n) {

for (int x = 0; x < n; x++) {
buf f[ x] = getch();



/| #define PTIME 20
void pulse(int pin, int tinmes, int ptine) {

do {
digitalWite(pin, HGH;
del ay(ptine);
digital Wite(pin, LOW;
del ay(ptine);
tines--;

}

while (tines > 0);

}

void pulse(int pin, int tines) {
pul se(pin, tines, 50);

}

void spi init() {
byte x;
SPCR = 0x53;

#i f def LOW SPEED
SPCR=SPCR| BO0000011
#endi f

X=SPSR;

X=SPDR;

void spi walt() {
do {

}
while (! (SPSR & (1 << SPIF)));

byte spi send(byte b) {

byte reply;

#i f def LOW SPEED
cli();
CLKPR=B10000000;
CLKPR=B00000011
sei ();

#endi f

SPDR=b;
spi_wait();
reply = SPDR;

#i f def LOW SPEED
cli();
CLKPR=B10000000;
CLKPR=B00000000;

sei ();



#endi f
return reply;

byte spi transaction(byte a, byte b, byte c, byte d) {
byte n;
spi _send(a);
n=spi _send(b);
/[lif (n!=a) error = -1;
n=spi _send(c);
return spi_send(d);

void repl yoK() {
/1 if (EOP_SEEN == true) {
if (CRC EOP == getch()) { // EOP should be next char
Serial.wite(STK I NSYNC);
Serial.wite(STK OK);
}
el se {
pul se(LED ERR, 2);
Serial.wite(STK NOSYNC);
error ++;

void breply(byte b) {

if (CRC EOP == getch()) { // EOP should be next char
Serial.wite(STK I NSYNC);
Serial.wite(h);
Serial.wite(STK OK);

}

el se {
Serial.wite(STK NOSYNC);
error ++;

void get paraneter(byte c) {
switch(c) {
case 0x80:
brepl y( HWER) ;
br eak;
case 0x81:
brepl y( SWAJ) ;
br eak;
case 0x82:
brepl y(SVM N) ;
br eak;



case 0x93
breply('S"); // serial programrer
br eak;

def aul t:
breply(0);

void set _paraneters() {
/1 call this after reading paranter packet into buff[]
par am devi cecode = buff[0];
param revision = buff[1];
param progtype = buff[2];
par am par node = buff[3];
param pol ling = buff[4];
param sel fti med buf f[5];
param | ockbyt es buf f[6];
param fusebytes = buff[7];
param f | ashpol | buff[8];
/1 ignore buff[9] (= buff[8])
/1getch(); // discard second val ue

/1 WARNI NG not sure about the byte order of the follow ng
/1 following are 16 bits (big endian)

par am eepronpol | = beget 16( &uff[10]);

par am pagesi ze = beget 16( &buff[12]);

par am eepronsi ze = beget 16( &uff[14]);

/1 32 bits flashsize (big endian)
param fl| ashsi ze = buff[16] * 0x01000000
+ buff[17] * 0x00010000
+ buff[18] * 0x00000100
+ buff[19];

void start pnode() {
spi _init();
/1 follow ng delays may not work on all targets..
pi nMode( RESET, OUTPUT) ;
digital Wite( RESET, H GH);
pi nMode( SCK, OUTPUT) ;
digital Wite(SCK, LOW;
del ay( 50+EXTRA_SPI _DELAY) ;
digital Wite( RESET, LOW;
del ay( 50+EXTRA_SPI _DELAY) ;
pi nMode( M SO, | NPUT) ;
pi nMode( MOSI,  OUTPUT) ;
spi _transacti on(0xAC, 0x53, 0x00, 0x00);



pnode = 1;

void end prmode() {
pi nMode( M SO, | NPUT) ;
pi nMode( MOSI, | NPUT) ;
pi nMode( SCK, | NPUT) ;
pi nMode( RESET, | NPUT) ;
pnode = O;

void universal () {
Il int w
byte ch;
/1 for (w=0; w< 4; w+) {
/1 buff[w] = getch();
11}
readbytes(4);
ch = spi _transaction(buff[0],
breply(ch);

void flash(byte hilo, int addr
spi _transacti on(0x40+8*hil o,

}

void comm t(int addr) {

buff[1], buff[2], buff[3]);

byte data) {
addr>>8 & OxFF, addr & OxFF, data);

spi _transaction(0x4C, (addr >> 8) & OxFF, addr & OxFF, 0);

/[ #define _current_page(x) (here & OxFFFFEQ)

int current _page(int addr) {

i f (param pagesi ze == 32) return addr & OxFFFFFFFO;
i f (param pagesi ze == 64) return addr & OxFFFFFFEQ;
i f (param pagesize == 128) return addr & OxFFFFFFCO;
i f (param pagesize == 256) return addr & OxFFFFFF80;

return addr;
}
byte wite_flash(int length) {
i f (param pagesize < 1) {
return STK FAI LED
}

/1if (param pagesize != 64) return STK FAI LED,
int page = current_page(_addr);

int x = 0,
while (x < length) {

if (page !'= current _page(_addr)) {

conmi t (page) ;

page = current page(_addr);



flash(LON _addr, buff[x++]);
flash(H GH, _addr, buff[x++]);
_addr ++;

}

commi t (page);

return STK OK;

byte wite eepron(int length) {

/1 here is a word address, so we use here*2

/1 this wites byte-by-byte,

/1 page witing nay be faster (4 bytes at a tine)

for (int x =0; x < length;, x++) {
spi _transacti on(0xCO, 0x00, _addr*2+x, buff[x]);
del ay(45) ;

}

return STK OK;

voi d program page() {
byte result = STK FAI LED,
int length = 256 * getch() + getch();
if (length > 256) {
Serial.wite(STK _FAILED);
error++;
return;
}
char nentype (char)getch();
/1 for (int x =0; x < length; x++) {
/1 buff[ x] = getch();
I}
readbyt es(l ength);
if (CRC_EOP == getch()) {
Serial.wite(STK_ I NSYNC);
switch (nmentype) {
case 'E':
result

(byte)wite _eepron(length);
br eak;
case 'F':
resul t

(byte)wite flash(length);
br eak;
}
Serial.wite(result);
if (result I'= STK OK) {
error++;

}

el se {
Serial.wite(STK NOSYNC);



error++;

byte flash read(byte hilo, int addr) {
return spi _transaction(0x20 + hilo * 8,
(addr >> 8) & OxFF,
addr & OxFF,
0);

char flash_read _page(int length) {
for (int x =0; x < length; x+=2) {
byte | ow = flash read(LOW _addr);
Serial.wite( |ow;
byte high = flash read(H GH, _addr);
Serial.wite( high);
_addr ++;

}
return STK CK;

char eepromread_page(int |ength) {
/1 here again we have a word address
for (int x =0; x < length; x++) {

byte ee = spi _transacti on(0xA0, 0x00, _addr*2+x, OxFF);

Serial . wite( ee);

}
return STK CK;

void read page() {
byte result = (byte)STK FAI LED;
int length = 256 * getch() + getch();
char nmentype = getch();
if (CRC EOP != getch()) {
Serial.wite(STK NOSYNC);

return;
}
Serial.wite(STK I NSYNC);
if (menmtype == 'F') result = flash_read_page(l ength);
if (menmype == "E') result = eepromread page(l ength);

Serial . wite(result);
return;

void read_signature() {
if (CRC_EOP != getch()) {
Serial.wite(STK NOSYNC);



error++;
return;
}
Serial.wite(STK I NSYNC);
byte high = spi _transaction(0x30, 0x00, 0x00, 0x00);
Serial.wite(high);
byte m ddle = spi_transacti on(0x30, 0x00, 0x01, 0x00);
Serial.wite(mddle);
byte | ow = spi _transacti on(0x30, 0x00, 0x02, 0x00);
Serial.wite(low);
Serial.wite(STK OK);
}
FHEETELE g
FHEETELE i rrrrntrg

FEEEEEEE i rrr
FEEEEEEE i rrrd

int avrisp() {
byte data, |ow, high;
byte avrch = getch();
switch (avrch) {
case STK GET_SYNC:. // get in sync
repl yok();
br eak;
case STK GET_SIGNON: // get sign on
if (getch() == CRC EOP) {
Serial.wite(STK I NSYNC);
Serial.wite("AVR | SP");
Serial.wite(STK OK);
}
br eak;
case STK GET_PARM // 0x41
get _paraneter(getch());
br eak;
case STK SET_PARM // 0x42
readbyt es(20);
set _paraneters();
repl yok();
br eak;
case STK SET_PARM EXT: // extended paraneters - ignore for now
readbyt es(5);
repl yok();
br eak;
case STK _PMODE_START: // 0x50
beep(2272, 20);
start _pnode();
repl yok();



11

br eak;
case STK PMODE END: //0x51
beep(1912, 50);
error=0;
end_pnode() ;
repl yok();
br eak;
case STK _SET_ADDR: // 0x55
_addr = getch() + 256 * getch();
repl yok();
br eak;
case STK UNI VERSAL: //UN VERSAL 0x56
uni versal ();
br eak;
case STK PROG FLASH: //STK PROG FLASH ?7??
| ow = getch();
hi gh = getch();
repl yok();
br eak;
case STK PROG DATA: //STK PROG DATA 2?77
data = getch();
repl yok();
br eak;
case STK PROG PAGE: [/ STK_PROG _PAGE
beep(1912, 20);
program page() ;
br eak;
case STK_READ PAGE: //STK_READ PAGE
read_page();
br eak;
case STK_READ SIGN: //STK_READ_SI GN
read_si gnature();
br eak;
/'l expecting a conmand, not CRC _EOP
/1 this is how we can get back in sync
case CRC _EOP:
Serial.wite(STK NOSYNC);
br eak;
/1 anything else we will return STK _UNKNOM
def aul t:
if (CRC_EOP == getch())
Serial.wite(STK _UNKNOW) ;
el se
Serial.wite(STK NOSYNC);

/1 beep without using PWV
void beep(int tone, long duration)/{



| ong el apsed = O;

while (el apsed < (duration * 10000)) {
digital Wite(PI EZO, H CGH);
del ayM croseconds(tone / 2);
digital Wite( Pl EZO, LOW ;
del ayM croseconds(tone / 2);
/'l Keep track of how | ong we pul sed
el apsed += tone;



