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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

. ;nnqg. . -u--




ATmegad USE program writer by Takefuj
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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,



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,
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USB B Type PCB Female

USB socket on the computer

USB-A socket

+5V
D+ D-
GND :
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Table 6-1. USE Conunector Termination .-Lssignm ent
Contact . Typical Wiring
Number Signal Name Assignment
1 VBUS Red
2 - White:
3 D+ Green
4 GMND Black
Shell Shield Drain Wire
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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 i

=
+27-55V (RESET) PC& ] 1 28 [1PCS (ADCS/SCL)
B (RXD) PDO [] 2 57 1 PC4 (ADCA/SDA)
vce (TXD) PD1 [ 3 26 [1PC3 (ADC3)
(INTO) PD2 [ 4 35 [ PC2 (ADCZ)
os - \27-55y @ (INT1) PD3 ] 5 24 [1PC1 (ADC1)
5o o K (XCK/TO) PD4 ] 6 23 [ PCO (ADCO)
avee Voo O 7 22 [1GND
SCK ——— FES GND O & 21 [ AREF
L — (XTAL1/TOSC1) PBE 9 20 [ AVCC
(XTAL2TOSCZ) PBT [ 10 19 [1 PB5 (SCK)
(T1) PD5 ] 11 18 1 PB4 (MISO)
_— (AINC) PDE [] 12 17 [1PB3 (MOSIOC2)
(AIN1) PD7 [ 13 16 1 PB2 (BB/0C1E)
(ICP1) PBO ] 14 15 [1PB1 (OC1A)
GMD

TINY45

PDIP/SOIC
S
(PCINTS/RESET/ADCO/AW) PBS ] 1 g§vcc
(PCINT/XTAL1/CLKIVOC1B/ADC3) PB3 [ 2 7 [ PB2 (SCKAUSCK/SCL/ADCA/TU/INTO/PCINTZ)
(PCINT4XTALZ/CLKO/OC1B/ADC2) PB4 [ 3 6 1 PB1 (MISO/DO/AINT/OCOB/OC1A/PCINTA)
GND L] 4 5 [1 PBO (MOSI/DISDA/AINO/OCOA/OC1A/AREF/PCINTO)




11020ZE00216E016A0162215D21TF218C01TFOLC330
t10203E0001260116022540022RRD01T2022R5R02D5
110204E0025000225D602201402287002284502270R

HEX FORMAT

|| | |

| | checksum-----—-——-----———- +

| | - data bytes

| S record type (00=data, 0Ol=end of file)
I e address for this line of data
e e number of bytes of data in this line

Line #1: 16 bytes @ 0xZ0ZE to 0x203D (8238 to 8253
Line #Z: 16 bytes @ O0xZ03E to 0xZ04D (8254 to 8269)
Line #Z: 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{00OR + 00k + 00k + O01h).
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ADCSRA - ADC Control and Status Register A

Bit 7 3] 5 4 a 2 1 i

006 [ADEN | ADSC_| ADATE | ADF | ADIE | ADPSz | ADPST | ADPSO ] ADCSRA
Reaad WArite RN RN =R RN RAN RAW RN R

Initial Valusa i Q 1] i i Q 1] 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-
fion of the ADC.

ADSC will read as one as long as a conversion is in progress. When the conversion is complete,
it retumns 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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