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USBASP AVR Programmer

Introduction

USBasp is a USB in-circuit programmer for Atmel AVR controllers. It simply consists
of an ATMega8 and a few passive components. The programmer uses a firmware-
only USB driver; no special USB controller is needed.

Features

Allows you to read or write the microcontroller EEPROM, firmware, fuse bits
and lock bits

Support for Windows, Mac OS X and Linux (will work on Windows 8.1)
Programming speed is up to 5kBytes/sec

Software controlled SCK option to support targets with low clock speed (<
1.5MH2z)

10 pin ISP interface (conforms to standard ISP 10-pin pinout)
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Supported Microcontroller

Supported Microcontrollers

Al'm

ATtinyl15

ATmegaSA Tmegads ATmegadsA ATmegadsp
ATmegadSPA | ATmegass ATmega8SA ATmegassp ATmegaSSPA
ATmegalss ATmegal68A TmegalSsP ATmegal68PA |ATmega328
ATmega328P ATmegal03 ATmegalls ATmegal2sP ATmegal280
ATmega1281 ATmegal ATmegal6A ATmegal6l ATmegal62
ATmegaléld ATmegaléd ATmegalfliA ATmegalbap ATmegalb4PA
ATmegal6d ATmegal69A Tmegal6oP ATmegalG9PA |ATmega2sSed
ATmega2sél ATmega32 ATmega32A ATmega324 ATmega324A
ATmega32ep ATmega324Pa Tmega32s ATmegas2oa ATmega32op
ATmega32srA ATmega3230 ATmega3290A ATmega3290P |ATmegabd
ATmegatea ATmegat4ad Tmegatas ATmegabada ATmegabadp
ATmegab44PA ATmegab43 ATmegab43A ATmegabdop ATmegabds0
ATmegab430A ATmega853s

ATtiny25

AT052313

ATtiny2313

ATS052343

ATtiny2313A

ATS9054414
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Layout

USB Type A ISP-10PinIDC\
\: LEDs
TUSBASP V2.0
- NN Leseft Shdio ,
.iiii!i-
- Supply Target
LEDs

The USBASP programmer has 2 LEDs near the ISP connection. These have the

following functions:
a. LED R - Programmer communicating with target device

b. LED G - Power
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Pin definition

2-VTG
3-NC
4-GND
S-/RES
6-GND
7-SC1(
9-MISO
10-GND

Connecting the programmer to your computer

Connecting the programmer to your computer comprises of 2 steps:
a. Physically connecting the programmer to the USB port, and

b. Installing drivers in order for it to work.

Windows 7 (32 and 64 Bit)

Required items

Iltems required to run this procedure are:
a. USBasp programmer

b. Computer with USB port and Windows 7 installed

c. USBasp drivers downloaded and unzipped from

1252|por
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(2) http://www.protostack.com/download/USBasp-win-driver-x86-x64-ia64-
vl.2.5.rar.

Some people have problems with the zip file so rar file is available as well

Installing Driver

j Installing device driver software * *
Click here for status.

a. Insert the programmer into an available USB port

b. A message will appear in the system tray, as shown below. Click on “Click here
for status” to see what is going on.

C. Windows will attempt to install a driver from Windows Update

Installing device driver software

USBasp J Searching Windows Update..

| Cbtaining dewice driver software from Windows Update might take a while
' Sop obtaining dnver software from Windows Update
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d. and will fail

Device driver software was not successfully installed

Please consult with your device manufacturer for assistance getting this device installed,
USBasp K No ariver found

Yhat can] go if my device did not install properdy?

€. At this point, go into device manager and find the entry for the USBASP programmer. It should be
displayed with a yellow alert icon next to it.

f. Right click on the device and select “Update Driver Software”

File Acton WView Help
o |m| DB m|®| oS

* & nbk-marjet
Batternies
Bluetooth Radioa
e Computer
e Disk drives
‘ Display adapters
il DVD/CD-ROM drives
Human interface Devices
i 1IDE ATA/ATAPE controllens
W IEEE 1394 Bus host controliens
-— Keyboards
P Mice anct other pointing devices
La Moadems

B Monitors
¥ Network adapters
Wy Omer devices

uo Y Upadate Dyivver Software. .

- Proc
P Diusabile
@ soud Uninstal
G St Scan for hardware changes
B Syste

Froperties
P Uni e s e

Launches the Update Driver Software Wizard for the selected device.
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g. When prompted “How do you want to search for driver software”, select “"Browse my computer for
driver software”

. o e

& o —
w» L Update Driver Software - USBasp

How do you want to search for driver software?

= Search automatically for updated driver software
Windows will search your computer and the Intemet for the latest driver
software for your device, unless you've disabled this feature in your device
installation settings

= Browse my computer for driver software
Locate and install driver software manually.

h. Select the folder where you unzipped the driver files then click "Next”

> p——

o —
é L Update Driver Software - USBasp

Browse for driver software on your computer

Search for driver software in this location

el Garcla\Desiktop\USBasp-win-driver-xB6- x4 - 1ab4-v1.2 44 | Browse..

¥ Include subfolders

2 Let me pick from a list of device drivers on my computer

Thes list will show installed driver software compatible with the device, and all
driwver software in the same calegory as the device

I Next I;Cancel
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i. When the installation is complete, a confirmation screen will be displayed. Click
close to close it.

W’ N Update Driver Software - USBasp

Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

USBasp

j. your programmer is now ready for use.

PROGRAMMING (ATMEGA16A) WITH A USBASP DEVICE
Required items

: A USB ASP Device

* An AVR Microcontroller Unit (MCU)

: A precompiled .hex file simple blinking LED program (download a precompiled
one here)

Command Prompt Software (download from here )

* Jumper wires

1- Now build the connector for connecting your 10pin IDC cable to the MCU. You
need to have the pinout of both your microcontroller and the 10pin cable to
do so.
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2- The pinout of the 10 pin IDC connector is given below:
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(MOSI) 1 2 (VCC +5V)
3 4 (GROUND)
(RESET) 5 5
(SCK) 7 8
(MISO) 9 10

3- The pinout of the Atmega 16A. The six pins needed for programming are
highlighted in red.

PDIP

(XCK/TO) PBO ] 1 40 [0 PAD (ADCO)
(TyPB1 4 2 39 [ PA1 (ADC1)
(INT2/AINO) PB2 ] 3 38 [0 PA2 (ADC2)
(OCO/AINT) PB3 ] 4 37 O PA3 (ADC3)
(SS) PB4 (] 5 36 [0 PA4 (ADC4)
(MOSI) PB5 (] 6 35 [0 PAS (ADCS5)
(MISO) PB6 ] 7 34 [ PA6 (ADCS)
(SCK) PB7 ] 8 33 [J PA7 (ADCT)

- K 32 [0 AREF

vcc d 10 31 2 GND

GND o 11 30 O AvVCC

XTAL2 f 12 29 O PC7 (TOSC2)
XTALT f 13 28 [ PC6 (TOSCH1)

(RXD) PDO ¢ 14 27 [ PC5 (TDI)
(TXD) PD1 15 26 [0 PC4 (TDO)
(INTO) PD2 { 18 25 [ PC3 (TMS)
(INT1) PD3 ] 17 24 ) PC2 (TCK)
(OC1B) PD4 ] 18 23 O PC1 (SDA)
(OC1A) PD5 ] 19 22 P PCO (SCL)
(ICP1) PD6 (] 20 21 P PD7 (OC2)
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4- Now you are all set for programming. Open up Command Prompt on windows and
issue the AVRDUDE command to program the MCU

avrdude -p <DEVICE> -P usb -c usbasp -U flash:w:<FILE>

In my case, it would be

avrdude -p atmegal6 -P usb -c usbasp -U flash:w:Blinkhex

This is when | am currently in the directory of the file Blink.hex.

5- Now sit back and relax while AVRDUDE burns your code to the MCU. During this time, the red
light on the USBASP will be lit showing that it is communicating with the AVR.

Command Prompt

icrosoft Windows [Version 6.1.7681) -
Copyright <{c)> 2089 Microsoft Corporation. All rights reserved.

Ci:NUsers\Mousaavrdude ~p atnegalt ~FP ush ~c ushasp ~U flash:iw:Blink.hex
avrdude : warning: cannot set ¢ period. please check for ushasp firmvare update
AUR device initialized and ready to accept instructions
P HERUUUHRRBHHAARNHUERNNUURRRRUNRRRRUNARNNUARNNNERE | 1600, B.023

Device signature = Bx1e9483
NOTE: FLASH menory has been specified, an erase cycle will be performed

To disable this feature, specify the ~D option.
erasing chip
warning: cannot set sck period. please check for ushasp firmvare update

reading input file "Blink.hex"
input file Blink.hex auto detected as Intel Hex
writing flash (3516 hytes):

Jriting | HERHHHHRURUEUHUERREHUNRNENNRRNUUUARBRURRNNNURRNNUUANE | 10602 2.60s

avrdude: 3516 bytes of flash written

wrdude: verifving flash memory against Blink.hex:

wrdude: load data flash data from input file Blink.hex:
input file Blink.hex auto detected as Intel Hex
input file Blink.hex contains 3516 bytes
reading on—chip flash data:

Reading | HERHEHHEUUEHURRREUUARNENNRRNUUURRBNUARNNNURRNNNUANE | 16060 2.17s

avrdude : verifying ...
wrdude: 3516 bytes of flash verified

awrdude: safemode: Fuses 0K

wrdude done. Thank vou.
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6- After that, simply remove the microcontroller from the ASP interface and build
your circuit. This is a simple Blinking LED project, connect two LEDs each to
the pins BO and B1 respectively. Don’t forget the current limiting resistors!

7- Now its time you powered up the micro from an external supply. The LEDs would start to blink.
One remains on for 1 sec while other for half a sec.
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