A FR AF5% EEXEFF
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A== LEIR XA EF AEA=ZN—YIILER CHALT(72x47mm)
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1.5KQ x 1 XA EF H—R AR (REREET) 1.-6W 1.5KQ (1004 A) [RD16S 1K5]
68Q x 2 FEHEE RO BEF H—REH 1./4W 68Q+5% RD25 68 Q(1004AA)
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Attiny2313 kB EF AVRYAO> ATTINY2313—20PU
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http://neuro.sfc.kelo.ac.|p/kenkyukai/toy.ht

mlzE2)yILFET,
ECHIT"ED)VILET,
cygwinEWInAVRZA 2V AR—JLLE T,

T A9y EdprogrammersNotepadz 4
IL9)yIL T, led0OTsL IR )Dled.cé&

makefilez=

INAILLTHZ

L&D,



—EEHETFRAEIRIE

e Basic Stamp for Windows, Mac, Linux
e USB-RS232c #—7)I, 1200M (FA)

« BS2 39001

o =) 5] &S
r - T e o = =
"°°D4paunmg”$2
4— 1.2" (31Tmm) —»

BS2S5X 4700

0.63" (16mm)

> <«

JLykR—F
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USB-RS232¢ /
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347032 kA—5 (AVR)

- FAFIREinstallation
e cygwin(libusb)

 WINAVR

« OG5 LT43—(PCHBAVRATOS S LER
1% : main.hex)

ATtiny2313 120 (#X A) 20pin 2k 15port
ATtiny26L 260 (#X A) 20pin 4k 16port AD
ATmegal68 5001 (RkOA1)—) 28pin 16k 23p AD
ATmega88 400M (X kAA1J—) 28pin 8k 23p AD
ATmega8 400 (RkAAI1)—) 28pin 8k 23p AD
ATmega48 300M (RkAA1J—) 28pin 4k 23p AD
ATtiny45 1100M/4 (ITFS4) 8pin 4k 6port AD
ATtiny13 200M (ITZZ%) 8pin 1k 6port AD
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 USB program writer
« RS232c program writer

— Main.NexX mp

USB program writer

RS232c program writer =




USB program writer

—_ a—— — — — -



USB program writer
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Lo

O+
(]|

% Ll 9 out _+_ =
in
ATUF
1.5uF M TA4SHMBEEF
1., Sk s
SO
1 l
2
= A : i AT =l
3 ao — FESET ADCS PCS
2 poasRYD  ADC4 PCa 5
£
=R - 2 P01/ THD  ADCIAPCS T
* epzsINTE  ADCZ POz 2=
Bl "N eoI INTI ADCl Poi 3
= epgsTo aocaspPoa
i LI AGHD == %
o = arEF =1 .
TS 2 wTaLl auce =2
_LII]I_L 18 | ormL o SO PES 2 e
Rt i e i L B T MISO/FPEd 2 [ miso
T 12 lppesaIng MOSIAFES AL [ mosix
A FO7F- AIMN1 SESFEZ e [ res=t
e P ocisPEl =
ATHMEGSS

AlTmegad UsE program writer by Takefui



Program writer| 2@ ZE 75 58 &
Atmega8(DIP28E )
TLyRAR—FK (45mm x 85mm 2707%)
USBIRIZ(BRAT #RX)
A=/\—Y)LE
12MHz2) A2 )L (2EV)x 1
12MHztZAvY7 x 1
1.5KQ x 1,680 x2,47KQ x1
3.3Vl *xal—4x1
529X /NI F1.5uUF x 4, 22pF x 2




Marking side

T
O @ @

IN  GND  OUT

Ceralock

D-
USB B Type PCB Female

USB socket on the computer

D+ D- +5V/

GND

USB-A socket

GND

Table 6-1. USE Connector Termination Assignment

o Sinainame | TYea oo
1 WVBUS Red
2 D- White
3 D+ Green
4 GND Black
Shell Shield Drain Wire




347032 kA—5 (AVR)
USBBEI# R iginstallation

 Cygwin:libusb
« WINAVR

« OS5 LSA3— (PCHBAVRATOTS
L5 B51% :main.hex)

o [usr/lib/libusb/inf-wizard.exe for device
driver generation

. C'¥cygwin¥lib¥libusb¥inf -wizard.exe

;EE B usbaspE FThk Dwin-driverz &t &4
4> (libusb0.dll, libusb0.sys, usbasp.inf)




gccDELYAfor firmware

Firmware main.hex®{EY A
e WINnAVRZAVAM—ILLE=S. TRIMYT ED
ProgramersNotepadz4 7 LYy 09 5,

« fZE LT=gcctest.zip®ledOTF AL Ik Dled.c&
makefile 771 JLZ <, (Ctrl +O)

« Tools/\—M[WIinAVR] Make AllZE1T9 %,
led.hexT 7 ILHHETLNSIET T,




gccEavrdudeD{ELVAfor firmware

Firmware main.hex®{EY A
e avr-gccxiLb EIFFET,
make

avr-gce....
o EFXAHA(Main.hexzI/HOaA—S|IZEZAH)
avrdude —c usbasp —p 2313 —U flash:w:main.hex:a
o EXIAH(ATmega8hDfusesIZEZIAL)

make fusesZa<Y K TEIT

avrdude -c usbasp -p m8 -P /dev/usb/ttyUSBO -u -U
hfuse:w:0xc9:m -U lfuse:w:0xef:m




Application/ 7k T T7 DEY A

e cygwinZzirh EIFfET,
gCC -0 XXX XxX.c —lusb
device driver(X. inf-wizard.exeZ{E>TEYET,

o usbconfig.hM;EE M

USB_CFG _DMINUS BITIZ0 THAULEINH S,
portBT&H41LIEXPBO, portDT&HMIELPDO

USB CFG DPLUS BITIXint0IZiERT 2HELH D,



T—AE51% (/Y32 —AVR)
NIV IR IT

e usb control msg(d,UuSB _TYPE VENDOR|USB RECI
P_DEVICE|USB_ENDPOINT _IN,I, (Oxff & |)|(0xff00 &
(256*k)), (OxOff & D|(0OxffO0 & (256*m)),(char *)buffer,

(OxOff & n)|(0xffO0 & (256*0)),5000);

AVRI7—LI7T 1

e usbFunctionSetup(uchar data[8])
data]l]=I1,data|2]=|,data|3]=k,data[4]=I,data]5]=m,
data]6]=n,data]/]=0




T —ARER1X (/N3 —AVR)
NN ORI

usb control msg(d,USB_TYPE_ VENDOR|USB RECIP
_DEVICE|USB _ENDPOINT _IN,i, (Oxff & |)|(OxffO0 &
(256*k)), (OxOff & D|(OxffO0 & (256*m)),(char *)buffer,

(OxOff & n)|(0xffO0 & (256*0)),5000);
buffer[O]=replybuf[Q],...,buffer[7]=replybuf[ 7]

T AVRI7—L)I7

replybuf|0],.............. replybuf[7]
usbFunctionSetup(uchar data[8]) {
static uchar replybuf[8];
usbMsgPtr=replybuf; }




Device driver (PCHIIZEEFT B)

 usbasp(ZAY 3.LZ443)Ddevice driverld,

http://www.fischl.de/usbasp/h S ExEFThR D
usbasp.tar.gzzf#&EL . /bin/win-driver®

FSAINEAAR—ILLET,

o {thddevice driverlZ. inf-wizard.exeZ{E-
T.device driverz&mLET . TDERL
FRSANEARA—ILLET,




Device driver®D B &5

 usbasp(ZAY 3.LZ443)Ddevice driverld,
WInAVRD RS A /N2t R LV = b | < FIEEAS
ECAEENH D,

%1 80;% :win-driver@usbasp.inf7 7 A JLEZEE
LEJ . (libusb00.sysIZ3F R TZEH)
B4k I1Z. libusb0.sysZlibusb00.sysIZZE &,
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AT20S2313 27-0.0v
GND — RESET VCC —7
PB7(SCK) [ CLOCKIN
PBB(MISO) [—= DATA OUT
PBS5(MOSI) |=— INSTR.IN
! 1o 10 MHz XTAL2
HDT XTAL1
Ul S PDO->1USBD-
I PD1->RSTVPP
I PD2->USBD+
— PD3->PROG
PD4->P33
ATI90S2313 PD5->P34
PDE->¥TALT
- /
RESET [ 1 20 [ Vce
(RXD) PDO OO 2 19 [ PB7 (SCK)
(TXD) PD1 [ 3 18 [ PB6 (MISO)
XTALZ O 4 17 O PBS (MOSI)
XTALT O 5 16 [ PB4
(INTO) BD2 ] & 15 3 PB3 (0C1)
(INTHY PR3O (7 14 ] PB2
(TO) FD4 ] 8 12 3 PB1 (AINT)
(T1) PD5 O 9 12 01 PBO (AIND)
GND O 10 11 [ PD8 (ICP)

2.7 -55V

VCC —T
2 7 - 5.5y
MOS| ———] PEO j’
MISO «— PE1 AVEEC
SCK =—— PB2
[T ——] xTAL1
— | RESET
GND
= ATtiny26L
PDIP/SOIC
(MOSIDI'SDAMOCTA) PBO 1 20 ] PAD (ADCO)
(MISODOYOCiA)PBI ] 2 19 1 Pat1 (ADCH)
(SCK/SCL/OCIB) PB2 [] 3 18 [ 1 PA2 (ADC2Z)
(OC1B) PB3 ] 4 17 [ PA3 (AREF)
VCCO ]85 16 1 GND
GHD 6 151 AVCC
(ADCT/XTAL1) PB4 7 14 1 PA4 (ADC3)
(ADCB/XTAL2) PBS ] 8 13 [ PAS (ADC4)
(ADCOANTOTO) PBG C] 9 12 1 PAG (ADCE/AING)
(ADCA0/HESET) PBT C 1 11 [ PAT (ADCE/AINT)




ATMEGAS

M5 ——

MIST) e

SCK —

PB3
FB4
FPBES

XTALA

GND

(PCINTS/RESET/ADCO/AW) PBS [
(PCINTS/XTAL1/CLKIVOC1B/ADC3) PB3 [
(PCINT4/XTAL2/CLKO/OC1B/ADC2) PB4 [

PDIP

L)
(RESET) PCE O 1 28 [0 PCS5 (ADCE/'SCL)
2755y (RXD) PDO ] 2 27 O PC4 (ADC4/SDA)
(TXD) PD1 O 3 26 [IPC3 (ADC3)
_T {INTO) PD2 [ 4 25 [1PC2 (ADC2)
vee (INT1) PD3 [ 5 24 O PC1 (ADC1)
[XCK/TO) PD4 O & 23 [0 PCO (ADCO)
27-55y @ WMo OT 22 O GND
GND O & 21 [ AREF
AvCe _T (XTAL1/TOSC1) PB6 ]9 20 O AVCC
(XTALZTOSCZ) PET O 10 18 [IFB5 (SCK)
(T1) PD5 ] 11 18 [ PB4 (MISO)
{AIND) PDE ] 12 17 [0 PB3 (MOSIAOC2)
(AIN1) PD7 ] 13 18 O PBZ [(BS/0C1E)
(ICP1) PBO ] 14 15 O PB1 (OC1A)
Nt
(PCIMT14FESET) PCe 4 28 [ PCE (ADCESCLPTINTAE)
{PCINT1&/RXDN PD0 ]2 27 [ PC4 (ADCHSDAPCINT12)
(PCINT17/TED) PD1 O3 26 [ P03 (ADCHPCINTI1)
(PCINT18AMT0) PD2 Ol 4 25 [0 PCe (ADC2/PCINTI0)
(PCINT12OC2BANT1) PDe O & 24 [ PC1 {ADC1/PCINTS)
(PCINT2OMCKT) PD4 Ol & 23 [ PCo (ADCO/PCINTS)
Voo O7 22 [ GHD
GND O & =1 [1 AREF
T I N Y 4 5 (PCINT&XTAL1/TOSCT) PBe [l 20 [ AVCC
{PCINTTATAL2TOSCE) PET 10 18 [0 PES {SCK/PCINTE)
(PCINT21/0C0RT1) POS O 11 18 [ PB4 {MISO/PCINT4)
(PCINT22/000A/AING} PDE O] 12 17 [1 PB3 (MOSIOC2APCINTS)
PDIP/SOIC (PCINT23/AINT) POT ] 13 16 [ PB2 (SEOC1IBPCINT2)
o, (PCINTHCLKOACP) PBO O] 14 16 [0 PB1 (01 A/PCINT1)
1 gQavce
2 7 [ PB2 (SCK/AUSCK/SCL/ADCA/TU/INTO/PCINTZ2)
3 & 1 PB1 (MISO/DO/AINT/OCOB/OCAA/PCINTA)
GND [ 4 5[ PBO (MOSI/DI/'SDA/AINO/OCOA/OC1A/AREF/PCINTO)



$1020ZE00216E016A0162215D21TF218C01TFOLC330
:10203E0001260116022540022RRD01T2022R5R02D5
:10204E0025000225D6022014022870022845302270R

HEX FORMAT

|| | |

| | checksum-----—-——-----———- +

| | === data bytes

| Fm—————— record type (00=data, 0l=end of file)
| = address for this line of data

Fem number of bytes of data in this line

Line #1: 16 bytes @ O0xZ0ZE to 0x203D (8238 to 8253
Line #Z: 16 bytes @ O0xZ03E to 0xZ04D (8254 to 8269)
Line #2Z: 16 bytes @ 0xZ04E to 0x205D (8270 to 8285)

(10246200464 C5549442050524F46494C4500464C33
ARRRERRENN CC—3>Checksun
[T IDD=>Data

[11]]]]|TT-:Record Type

|| | 24424—>Address

| LL-:Record Length

—:Colon

where:

m 10 is the number of data bytes in the record.

m 2462 is the address where the data are to be located in memory
m 00 is the record type 00 {(a data record).

s 464C...464C is the data,

m 33 is the checksum of the record.

;00000001FF

vhere:

s 00 is the number of data bytes in the record.

s 0000 is the address where the data are to be located in memory. TF
address in end-of-file records is meaningless and is ignored. an addre

of 0000h is typical,
s 01 is the record type 01 {an end-of-file record),

s FF is the checksum of the record and is calculated as
Olh + NOT{0OOR + 00k + 00k + 01h).
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ADCSRA - ADC Control and Status Register A

Bit Fi 3] 5 4 a 2 1 i

006 [ADEN | ADSC_| ADATE | ADF | ADIE | ADPSz | ADPST | ADPS0 ] ADCSRA
ReadWArite RN RN RAW RN RAN =R RN R

Initial Valusa i Q Q 0 i Q Q i

« Bit 7 - ADEN: ADC Enable
Writing this bit to one enables the ADC. By writing it to zero, the ADC is turned off. Turning the
ADC off while a conversion is in progress, will terminate this conversion.

+ Bit 6 — ADSC: ADC Start Conversion

In Single Conversion mode, write this bit to one to start each conversion. In Free Running mode,
write this bit to one to start the first conversion. The first conversion after ADSC has been written
after the ADC has been enabled, or if ADSC is written at the same time as the ADC is enabled,

will take 25 ADC clock cycles instead of the normal 13. This first conversion performs initializa-
tion of the ADC.

ADSC will read as one as long as a conversion is in progress. When the conversion is complete,
it returmns to zero. Writing zero to this bit has no effect.

+ Bit 5 — ADATE: ADC Auto Trigger Enable
When this bit is written to one, Auto Triggering of the ADC is enabled. The ADC will start a con-

version on a positive edge of the selected trigger signal. The trigger source is selected by setting
the ADC Trigger Select bits, ADTS in ADCSRHBE.

+ Bit 4 — ADIF: ADC Interrupt Flag

This bit is set when an ADC conversion completes and the data reqgisters are updated. The ADC
Conversion Complete Interrupt is executed if the ADIE bit and the I-bit in SREG are set. ADIF is
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Avr programming

#include <avr/io.h>

typedef unsigned char io8bit; 2930L05
~&:DC IN

Int main( void )

{
i08bit nowled ;
DDRD=0xff; [* PDO-PD6 PortD for output */
DDRB=0xfe; /* PBO for input PB1-7 for output */
nowled = 0x00; /* LED init all Low */
for (;;)
{
if((PINB & 0x01) != 0x00) [* check switch  */
nowled = 0x01; /[* LEDO onset */
else
nowled = 0x00; [* LED off set */
PORTD=nowled; /* LED out */
}



#include <avr/io.h>

#include <avr/interrupt.h> .

#include <avr/pgmspace.h> l ' S B f I I I 1/2
#include <avr/wdt.h> I r Ware

#include "usbdrv.h"

void delay(unsigned int p)
{ unsigned char i;
unsigned char j; /lone loop is 0.0038225ms with 12MHz
for(i=0;i<p;i++)
for(j=0;j<10;j++);  }

uchar usbFunctionSetup(uchar data[1])

{

static uchar count;

static uchar replybuf[1]; /* how many bytes to be read */
usbMsgPtr = replybuf;
if(data[1] == 0){ /* PORTD */

count=0;

PORTB=0; II'Vec=0

delay(b);

DDRB=0xfc; //PB0O and PB1 are set as inputs.
while ((ACSR&0x20) == 0) {count++;}

if (count <47) /IVin <1

{PORTB = 0x00; [IPB7=0ff

PORTD = Oxff;} /[PD3=0n

else if (46 <count && count <107) // 1<Vin <2

{PORTB = Oxff; //PB7=0ff

PORTD = 0x00;}

else IIVin >2
{PORTB = Oxff; //PB7=0ff

PORTD = Oxff;}
replybuf[0] = count;
DDRB=0xfd;
return 1, }
return O; }



USB firmware 2/2

uchar usbFunctionRead(uchar *data, uchar len)
{ returnO; }

uchar usbFunctionWrite(uchar *data, uchar len)
{ returnO; }

int main(void)

{
PORTD = 0;
PORTB = 0; /* no pullups on USB and ISP pins */
DDRD = OxFA; /* all outputs except PD2 = INTO and PDO*/
DDRB = OxFD;  /* all output except PB1*/
ACSR= 0x00; /lanalog comparator enabled
usblnit();
sei();
for(;;){ /* main event loop */
usbPoll();
}
return O;

}



USB usbconfig.h

#define USB_CFG_IOPORT PORTD
#define USB_CFG_DMINUS_BIT 0

#define USB_CFG_DPLUS_BIT 2

¥ e Functional Range ---------------------------- */

#define USB_CFG_HAVE_INTRIN_ENDPOINT 1
#define USB_CFG_INTR_POLL_INTERVAL 4
#define USB_CFG_IS _SELF_POWERED 0
#define USB_CFG_MAX_BUS_POWER 100
#define USB_CFG_SAMPLE_EXACT 1
#define USB_CFG_IMPLEMENT_FN_WRITE 1
#define USB_CFG_IMPLEMENT_FN_READ 0

[* o Device Description -----------==-----=-----—- */

#define USB_CFG_VENDOR_ID OxFE, 0x0B

#define USB_CFG_DEVICE_ID 0x03, 0x10

#define USB_CFG_DEVICE_VERSION 0x00, 0x01

#define USB_CFG_VENDOR_NAME ‘™M, ol ', el thy L P T al, 'n, 't T, g
#define USB_CFG_VENDOR_NAME_LEN 14

#define USB_CFG_DEVICE_NAME ‘U, 's, ‘B, LT, O

#define USB_CFG_DEVICE_NAME_LEN
#define USB_CFG_DEVICE_CLASS

#define USB_CFG_DEVICE_SUBCLASS
#define USB_CFG_INTERFACE_CLASS
#define USB_CFG_INTERFACE_SUBCLASS

6
0
0
3
0
#define USB_CFG_INTERFACE_PROTOCOL 0



USB application 1/2

#include <usb.h>

#include <stdio.h>

#include <string.h>

unsigned short IDVendor= 0x1384;
unsigned short IDProduct= 0x8888;

static int usbOpenDevice(usb_dev_handle **device, int idvendor, int idproduct)
{

struct usb_bus *bus;

struct usb_device *dev;

usb_dev_handle *udh=NULL;

int retp, retm,errors;

char string[256];

usb_init();
usb_find_busses();
usb_find_devices();
for (bus = usb_busses; bus; bus = bus->next)
{
for (dev = bus->devices; dev; dev = dev->next)
{
udh=usb_open(dev);
retp = usb_get_string_simple(udh, dev->descriptor.iProduct, string, sizeof(string));
retm=usb_get_string_simple(udh, dev->descriptor.iManufacturer, string, sizeof(string)):
if (retp >0 && retm > 0)
if (idvendor==dev->descriptor.idVendor && idproduct==dev-
>descriptor.idProduct){ *device=udh;return errors=0;}
else { usb_close(udh);return errors=1;}

}



USB application 2/2

int main (int argc, char **argv)

{
usb_dev_handle *d=NULL;
unsigned char buffer[3];
int i, mode, ret;
char string[256];

if(argc <2)
{
printf("tragi data¥n");
exit(1);
}
I=atoi(argv[1]);
mode=0;
usb_init();
ret=usbOpenDevice(&d, IDVendor,IDProduct);
if(ret!=0){printf("usbOpenDevice failed¥n"); return 0;}

ret=usb_control_msg(d, USB_TYPE_VENDOR | USB_RECIP_DEVICE |
USB_ENDPOINT_IN, mode, i, O, (char *)buffer, sizeof(buffer), 5000);

printf("buffer %d ¥n", buffer[0]);

return O;
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Table 22-4. Fuse High Byte
Fuse High Byte Bit Me | Description Default Value

RSTDISBLM 7 External Resat disabla 1 {unprogrammesd)

DWEN= ] DebugWIRE Enable 1 {unprogrammed)

SPIENE s Enable Eqria] Program and Data O programmed, 3P prog.
Downloading enabled)

WOTOK® 4 Watchdog Timer always on 1 {unprogrammed]

EESAVE q EEPROM memary is prasarvad 1 {unprogrammed, EEPROM
through the Chip Erase not presared)

BODLEVEL2E 2 Brown-out Detector trigger level 1 {unprogrammed)

BODLEVEL ® 1 Brown-out Detector trigger level 1 {unprogrammed)

BODLEVELOE ] Brown-out Datector trigger leval 1 {unprogrammed]

Flgure 22-5. High-voltage Serial Programming Waveforms

S0l
PBOD

sl
FEA1

SO
PBE2

SCI
FBZ

/M:SB X X X X X X seN
4D Gl G Gl Gl G Gl a2\
i/msa b A D D Al D N
é,fo L AT - W - T W I N T W I W A W A W R W AT

B = RSTDISBL Fuse, C = BODLEVELO Fuse, D= BODLEVEL1 Fuse, E = MONEN Fuse, F = SPMEN Fuse 0001 111 1

Instruction Format

OOOF EDCB

Instruction Instr.1/5 Instr.2/6 Instr.3 Instr.4 Operation Remarks

Wiite F SDI 0_0100_0000_00 0_00OF_EDCB_00 | 0_0000 0000 00 0_0000_0000_00 | wait after Instr. 4 until SDO

Hi-;heE!.i’lthse S| 0_0100_1100_00 0_0010_1100_00 | 0_0111_0100_00 | 0.0111_1100_00 | goes high. Write F - B = 0" to
SDO K XN0OL_ K00 XX K I0000_ 0000 XK K X000 KOO KX X x0o0o_oad_xx | Program the Fuse bit.
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Table 7-3.  Crystal Oscillator Operating Modes Table 7-1. Device Clocking Options Select!™
Recommended Range for Capacitors C1 and Device Clocking Option CKSEL3:0
CKSEL3:1 Frequency Range (MHz) C2 for Use with Crystals (pF)
o External Low-Frequency Crystal 0110
1004 04-089 -
101 09-30 12 -22 External Crystal/Ceramic Resonator 1000-1111
110 3.0-8.0 12 -22 Rasarved o101, 0114
114 a0- 12 -39 Mote: 1. For all fuses “1" means unprogrammed while “0" means programmed.
) - - - - 2. This setting will select ATtiny15 Compatibility Moda, where the system clock is divided by fo
Motes: 1. This option should not be usad with crystals, only with ceramic resonators. resulting in a 1.6 MHz clock frequency.
The CKSELD Fuse togather with the SUT1..0 Fuses select the start-up times as shown in Table
7-4. Table 22-4. Fuse High Byte
Table 7-4.  Start-up Times for the Crystal Oscillator Clock Selection Fuse High Byte | BitNo | Description Default Value
‘Additional Delay RSTDISBLM 7 External Resat disable 1 {unprogramrmed)
Start-up Time from from Reset DWENE B DebugWIRE Enable 1 {unprogrammed)
CKSELO | SUTH:0 Power-down (Ve =5.0V) Recommended Usage -
- SPIEN 5 Enable Serial Program and Data 0 programmed, SP1 prog.
0 00 258 CK'! 14CK + 4.ms e napover fes! Downioading enabled)
- WDTON® 4 Watchdog Timer always on 1 {unprogramrmed)
- Ceramic resonator, slowly
4] o 268 CK 14CK + 84 ms - ) : ,
rizing powear EESAVE g EEFROM memory is praserved 1 {unprogrammed, EEPROM
- Caramic resonator. BOD through the Chip Erase not pragerved)
0 10 1K (1024) CK™ 14CK T -
l: :' enabled BODLEVEL2E 2 Brown-out Detector trigger level 1 {unprogrammead)
0 Al 1K {1024)CK=! 14CK + 4 ms ﬁj:_":igmp'gn"zf’l‘_ﬂnam fast BODLEVELA® i Brown-out Detector trigoer lavel 1 (unprogramrmed)
Fe—— B— BODLEVELD® 0 Brown-out Detector trigger level 1 {unprogrammed)
p Sramic resconator, Siow —
1 00 1K (1024)CK2) 14CK + 64 ms it povr ¥ | Table 22-5. Fuse Low Byte
. Fuse Low Byte Bit No | Description Default Value
1 o1 16K (16384) CK 14CK Cr*'itl“hasc"""to“ BOD :
enabla CKDIVEM 7 Divide clock by 8 0 {programmad)
1 10 16K (16384) CK 140K + 4.ms S:%*fn?‘;f‘f;i_”mo“ fast CHOUTE G Clock Output Enable 1 {unprogrammed}
- SUTH & Select start-up time 1 {unprogramrmed)®
" Crystal Oscillator, slowly .
1 11 16K (16384) CK 14CHK + 84 ms rising power SUTO 4 Salact start-up tima 0 I:I:II'CIQF;"II'I'II'I'IQd:I'}'
CKSEL3 3 Select Clock source 0 {programmed) ¥
CKSEL2 2 Select Clock source 0 { prograrmmed) !
) ) . 1 CKSEL1 1 Select Clock source 1 {unprogramred )™
Table 7-1. Device Clocking Options Select' CKSELD 0 | Select Clock source 0 [programmad)i®
Device Clocking Option CKSEL3:0
Extarnal Clock Q0on
PLL Clock Do0d
Calibrated Internal RC Oscillator 8.0 MHz 000
Calibrated Internal RC Oscillator .4 MHz®! 0014
Watchdog Oscillator 128 kHz o100
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Pin Assignment Fin Number MDI-X ports Pin Number MDI-X ports
_IJ_I_I_ 1 RO+ 1 RO+
2 RC+ 2 R+
B 1 3 TD+ 3 TD+
"""" 4 Mat used 4 CMT
5 Mat used 5 CMT
G TD- 6 TD-
1 HIHTI B 7 Not used 7 CMT
_|—|_|—|_ B Mot used B CMT
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EEPROM

#include <avr/io.h>

#include <avr/eeprom.h>

iInt main(void) { uint8_t result;

eeprom_busy wait(); /* A E=AIREIZIELHETED */

eeprom_write_byte(0x00, OxAA); /* {EOXAA%
EEPROMMDOEHICEZ AL */

eeprom_busy wait(); /* A EZAIREIZIELHETED */
result = eeprom_read_byte(0x00); /* EEPROM®MOZ
HDEZHtAH LEZval2IZ#eH 5 */

DDRB = Oxff;

PORTB =result; /* PORTBIZH . LEDZE TERIR */

for (;;) {3 }




