AVR JTAG ICE and AVR ISP 2inl V2.5

Fire version: V1.0
Hardware version: V2.5

Please look at user guide carefully before you use this
emulator and programmer. Notice: You need to install
driver and connect it to your target board, and power on
your board before you use it.

This programmer auto judge your target board interface is JTAG or ISP by PIN4, VCC for
JTAG, ISP for GND.
Keywords: AVR, JTAG ICE, ISP, ATMEL, Programmer, Debugger.

Thanks for your choose our product.
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1. Introduction

AVR JTAGICE and AVR ISP 2inl1 V25 is a tool for AVR chips On-Chip Debugging and
Program, it compatible with ATMEL AVR JTAGICE and AVR ISP, work with AVR Studio,
communicate through serial COM port or USB interface.

It support JTAG On-Chip Debugging and JTAG program for most common AVR chips with
JTAG interface, and ISP program for all AVR chips and AT89S51/2 with ISP interface. It is a tool
with high quality and low price for AVR development.

Features:
1. Full compatible with ATMEL AVR JTAGICE
2. Full compatible with ATMEL AVR ISP
3. JTAG and ISP function in the same tool, easy and convenient for use
4. Auto detect target interface is JTAG or ISP
5.  AVR Studio Compatible
6. Emulates all Digital and Analog On-Chip Functions
7. Complex Breakpoints Like Break on Change of Program Flow
8. Data and Program Memory Breakpoints
9. Supports Assembler and HLL Source Level Debugging
10. Programming interface to flash, eeprom, fuses and lock bits.
11. RS232 Interface and USB to PC for Programming and Control
12. Regulated Power Supply for 9-15V DC Power

13. ISP Programming of all AVR Devices with ISP interface
Packing list
® 1 AVRIJTAGICE and AVR ISP 2in1 V2.5
USB Cable Ato B

o 1
® 1 Serial Cable
® 1 CD with software and user guide 1

2. Supported devices

Support devices introduce:

1. JTAG program and debug, support for most common AVR chips with JTAG interface
2. ISP program, support all AVR chips with ISP interface
Note: support devices with different power lever , with L or V supported too.
ISP program: support all AVR chips with ISP interface
AT90S series:
AT90S1200. AT90S2313. AT90S/LS2323. AT90S/LS2343. AT90S/LS2333. AT90S4414.
ATO0S/LS4433. AT90S/LS4434. AT90S8515. AT90S/LS8535
ATtiny series:
ATtiny12. ATtiny13. ATtinyl5. ATtiny22, ATtiny2313. ATtiny24. ATtiny25. ATtiny26.
ATtiny44. ATtiny45. ATtiny461. ATtiny84. ATtiny85. ATtiny861
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ATmega series:
ATmega8. ATmegal6. ATmega32. ATmega48. ATmegad8P. ATmega64. ATmega88.
ATmegalO03 . ATmegal28 . ATmegal280 . ATmegal281 . ATmegal6l. ATmegal6?2 .
ATmegal63 . ATmegal64P . ATmegal65. ATmegal65P . ATmegal68 . ATmegal69 .
ATmegal69P . ATmega323. ATmega324P . ATmega325. ATmega325P. ATmega329 .
ATmega329P . ATmega644P . ATmega645. ATmega649. ATmega2560. ATmega2561 .
ATmega3250. ATmega3250P. ATmega3290. ATmega3290P. ATmega6450. ATmega6490.
ATmega8515. ATmega8535

Others:
AT86RF401. AT89S51, AT89S52, ATO0CAN32. AT90CAN64. AT90CAN128., AT9OPWM2,
ATO90PWM2B. AT90PWM3. AT90PWM3B. AT90USB162. AT90USB646. AT90USB647.
ATO0USB1286. AT90USB1287
Note: those data are under AVRstudio4.13, new version AVRstudio should different.

JTAG program and debut: support some common AVR chips with JTAG interface
ATmegal6. ATmegal62. ATmega32. ATmega323. ATmega64. ATmegal28. ATmegal69.
AT90CAN128. ATmegal6L. ATmegal62L. ATmega32L. ATmega323L. ATmega64L .
ATmegal28L. ATmegal69L. AT90CAN128L.

3. LED state
1 2 3
00
ID Color Function Description
1 Green Work state for the | Flash when free, off after connect to AVR Studio,
tool and flash when have data transfer.
2 Red Wore mod Off at ISP mode, and on at JTAG mode.
3 Red Programmer power | On when the programmer is power up.
Several common working states:
A. Free

Conn USB, not connect target board, led 3 on, led 1 and 2 flash, it is the default state.
B. JTAG debug or program
Connect to your target board JTAG interface , and power on it, if the interface is correct, the
led state comes to all leds on, when connect to AVR studio, led 1 off, and flash when have data
transfer.
C: ISP program
Connect to your target board ISP interface, and power on it, if the interface is correct, the led Jf:
state comes to only led 3 on, and led 1 will flash when have data transfer.
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4. USB driver install

AVR JTAG JTAGICE and AVR ISP  2IN1 V2.5 use the most stable and expensive USB to
serial chip FT232 for USB connect, there are two methods for driver install:
1. Use the exe file ftdi_ft232_drive.exe, found it on the CD and double click it for run, then

connect the programmer to PC through USB, the PC will finish it auto. ﬂ

2. Connect the programmer to the PC, follow the “Find new hardware wizard”

the .INF file from the right folder, and

search, this need two times.

The driver can download from our site or FTDI, or find in CD.
When you finish the USB drive install, you can see the USB Serial Port (COMn) as the
follow picture show, the COM port may is large than 4, you should change it in to 4, in order to
work ok when choose auto at AVR studio.

, choose
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5. Connecting to target board

Introduce

One of AVR MCU'’s benefit is it allow online program (JTAG and ISP) and on-chip debug

(JTAG). A complete AVR development hardware should like this

, show on the picture follow.

The relation and difference form JTAG ISP and debugWIRE, please search on website.
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Target board

USB or . need to power up
10 bl pow
s ﬁmz E G
% \""
i The target board
PC with AVR
Studio JTAG ISP V2.5  with AVR chips on it

Connector pin out define

AVRITAG ISP V2.5 use 10 pin cable for both JTAG and ISP interface, auto detect target
board by the difference of the interface PIN4. PIN4 VVCC for JTAG and GND for ISP, the follow
picture show how to know PIN1 to PIN10 , the red line is PIN1 and the protruding one is PIN5,
Have prominent small triangle on is PIN1.

Top View .
oo Pin 5
° "
Pin 1
Red line is Pin 1 10-way Header
Bottom|View On User Target System

Pin 1

When use as AVR JTAGICE , it’s interface define like the left image, and when work as AVR
ISP the define like the right image.

For JTAG For ISP
TCK | 1,2 |GND MOSI | 1 2 |VTG
TDO = 3 | 4 | Vtref NC | 3 4 |GND
TMSI 5 6 | NsRST RSTI 5 6 |GND
Vsup = 7 8 | nTRST SCK | 7 8 |GND
™ | 9 10 GND Miso | 9 10 | GND
Connect for JTAG

The figure below shows which JTAG lines should be connected to the target AVR to ensure
correct operation. To avoid drive contention on the lines it is recommended that series resistors are
placed between the JTAG lines and external circuitry. The value of the resistor we advice 10K,
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Note: PIN4 and PIN7 must connect to VCC, and PIN10 to GND.

VCC
1 TCK— TCK 1
3 o TDO TDO 3
g -
5 o TMS ™S 2 5
7)) g
9 & TDI ™I 2 9
4 L VTref vce ;’<; 4
7 z Vsup VCC 7
2 Z GND-——————— GND 2
10  GND GND 10

Connect to ISP interface

ISP means In System Program, almost all AVR chips has ISP interface, can program through
ISP. Most AVR chip use SCK MOSI MISO and RESET for ISP, but a few chips did not, For
example, ATmega64 and ATmegal28 use SCK PDI PDO RESET, please pay note on it.

Connect as the follow figure, VTG to VCC, SPI lines to the corresponding pins, disconnect
pin3, and 4 6 8 10 to GND.
Note: The AVRISP lines should be connected directly to the AVR pins, without any series resistors.
To enter programming mode the programmer needs to pull RESET low. It is important that the
external pull-up resistor on RESET pin is not so strong that it forces (holds) the pin high. To avoid
this problem it is recommended that the RESET pull-up resistor should be no less than 4.7 kOhm.

1 MOSI MOSI 1 PEO 1
2 v VTG vCce 2 vCce 2
5 S RST RST 5 RST _ 5
7 & SCK ScK & 7 SCK & 7
9 @ MISO MISO & 9 PET & 9
4 5 GND GND 2 4 GND = 4
6 £ GND GND 6 GND @ 6
g < GND GND 8 GND 8
10  GND GND 10 GND 10

Reference circuit
The below picture show the schematic diagram on our demo development board,

it shows how to make JTAG and ISP 10pin interface, please connect it like this.

ies

J16 7
o o MISO 1 1 TCK
| - @D MISO TSCK ; @D TCE - DO
] . 7 - o 3
= [ @D SCE RST p vee o0 : ™S
’ @D o i ™ n
D M e — X vCC
s I— vCC MOST LMOST L @D g 2 101
. 10K
ISP - JTAG
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6. Use AVR Studio for Program and Debug

JTAG/ISP Program

Open AVR studio, Open menu, Tools -> Program AVR -> Connect , or click the button under
the menu named con like this @ | go to the screen like below
Note: we advise you use AVR studio 4.13 or 4.14.

Select AVE Frogrammer

Platfarm: Part;
STEROO ar 2WRISP

JTAGICE mkll COM2
EVRISP mkll COM3 Eares]
AR Dragon Cor4

COME =l

Tip: Ta auto-connect ko the programmer uged |ast time, press the 'Programmer’
button on the toolbar.

x|
COm1

Mate that the JTAGICE cannot be uzed for programming az long as it iz
cohnected in a debugging zezzion. [n that caze, zelect 'Stop Debugaing' first,

Digconnected Mode. . |

Choose the right tool (For JTAG choose JTAGICE, For ISP choose STK500 and
AVRISP),and then click Connect, go to the program window like the follow picture, then program

flash EEPROM fuses and lock bits etc on the window. The ISP and JTAG program window looks
very similar.

eIy
Program |Fu5e5 I LockEits I ﬁ;dva.ncedl Board I Auta I
—Device
IRTtin}'lS ll Eraze Dewice |

—Frogramming mode

[¥ Eraze Dewice Before
ISF mod -
I mose —I [v Verify Device After Prograr

—Flash
" Uze Current Simulator/Emulator FLASH Me
{* Input HEX Fi |
Frogram I Yerify Bead |
—EEFROM

{" Uze Current Simulator/Emulator EEERGM Men

{+ Irput HEX Fill [
|

Frogram I Verify Bead

Getting oscillator parameters.. FP=0x00, H=0x00, SD=0x0Z .. 0K
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JTAG online debug

Run AVRstudio ,open the project file such as hex,d90,a90,r90,elf,cof format.
7

21

BEHEED: [ atnegalt R I o =

main. dbg
main. hex

pias AN fmain cof =l R |

IHFERI M) [Object Files Gk hex:x d30:%, a90:%.r90 x| g

Open a=: Iﬁmto LI

When you open a project which was not make by AVR Studio, it will suggest you to save
AVR Studio project.

Save AYE Studie Project File 2=l

RFE D [ atnegalt R e = e =

s () Imain_cof. aps j 1277 (2) I
{RF2ER T IMI"R Studio Project Files (¥ aps) :I iy |

AVE Studio will create a project for debugging this object file. To ensure optimal
debugging, AVE Studio’ = project file should be located at the root of the original =source

file project. If the original sowrce is not available, you can sawve the project file at
the =zame place az the object file

Click save, and choose JTAGICE tool , the right chip and port at the follow screen.
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Select device and debug platform

— Select debug platform and device

3
=

Part: IAutn - I

Debug platform; Device;

AR Dragon ATI0CAMT2E =
AR Simulator ATmegal2d

AR Simulator W2 [preview] AT megalb b
ICEZ00 ATmegal 62

ICE40 ATmegalsa

ICERD ATmega32

JTAG ICE ATmegald2d

JTAGICE mibll AT megabd

[ Dpen platform options

Yer 4.13.528

<< Back |

et 2 | Finish | LCancel

| Help |

AVR Studio — [E:\avrib5l10%1cd?\main. c]

Click Finish , you will go to the debug platform, begin your debug here.

EEX

Fle Project Build Edit “iew Tools Debug Window Help - BX
LEHs s 2ng WM AE AR ES Al i@y ELEENEO ve EIEE T
Trace Disabled RN S .
Processor x int i; z‘ /0 View x
=- : +
Program Counter 0x000188 4 for (4 =-12000: 4 < 12000; i++ &5 - [= | poRTA -
Stack Fointer  0x04SD T TINER_ COUNTER 0 =
X pointer 0x0080 i TIMER’EDWER’I —
Y pointer 0x044F Hame Tomain S, - -
Description : S EXTERRAL THTERRUPT
Z pointer 0x021E
E Argument (s} : B EPRON
Cycls Counter 0 Return wvalue :  Hone. Beev
Prequency TIMEE_COUNTER 2
Stop Watch .d . ERE2
s o woid main(void) E;usm
Bl Eegisters o> unsigned char ¥=0,i=0; //v=0,38T5R, ofHEba 29101
00 0x10 LedInit(); I ANRLOG_COMPARATOR
RO 000 iy
ADl_CORVERTER
02 0340 while (1} P =
I 29 ITAG
03 0x00 LedGotof¥ (X Init, T Init); B 500T_L0AD
R4 0x00 £/ for (R=0:YCH_Length: X++iLedSend (_TAR[X], 1) | =8 FORTA =
ROS 0x08 for(i=0:1<100;i+H) 3
it 0x00 EPDMB
= =2 rORTC -
ROT 0x04 Tor (§=0,¥<5 3+ J
08 000 LedSend (FontLookup [1] [X1, 1) Heme ‘ Address | ¥alue |E"‘S
K09 000 } SRRTA  kIB@x3E) 000 JOOOOC
10 000 }} P IIRA mela®x3A) 000 JOOCOCOC
381 0x00 = 1 = 2 PIRA 0:190:38) 0 [IEEEEEL
win A
= Project  Processor E:avrt, 51104 Icd2' main.c 4 b
Message x
Loaded plugin STESO0
Loaded objectfile: E:havr\S11001cd2\led cof
< ¥
Elevid @ message | FRFind in Files | [@Ereakpaints and Tracepoints < | j
ATmegals =] HUM

You can control Run, Break, Single step, Step Over, Step out, Run to Cursor and Auto Step in
AVRstudio.

Also make breakpoint and watch the value of actual variables port state etc.

More information of AVR JTAGICE, AVR ISP, AVRstudio usage, you can see help in
AVRstudio menu.
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7. Troubleshooting Guide

Problem

Reason

Solution

The leds flash all
the time.

No target board connected
or connect not right or
target board has not power
on.

Confirm you have connect the programmer to
your board correct and the target board has
power on.

Can’t connect in
AVRstudio

Has no driver
The connect not right
Wrong AVRstudio
version

4. Use serial for
communications, but
did not power
programmer

1. Install USB driver, and make sure the COM
port in COM4.

2. Check the connection

3. We advise you use AVRstudio 4.13 or 4.14
4. When use serial for communications ,please
supply power for the programmer , inside is
VCC and out is GND , DC 7~9V

JTAG mode error

1. Connection is not right
2. JTAGEN not enable

3. Hardware to ISP, but
choose JTAGICE

4. Target power is low

1. Check the connection, when use JTAG,
PIN4 and PIN7 must connect to VCC.

2. Program JTAGEN fuse

3. Choose the correct tool in AVRstudio.
4. Check your target power

Can not use
JTAG Debug

1. JTAGEN fuse is not
programmed

2.You have open the
Program window

1. Program JTAGEN fuse
2. You can use only one function between
Program and debug at the same time.

ISP mode error

1.SPIEN fuse is not
programmed

2.SPI line has other parts
3.The communicate Speed
not less than Fcpu/4

1. Program SPIEN fuse use JTAG or

2. Check the connect line.

3. Change the communicate Speed to less than
Fcpu/d

Low power 1.Target board has not 1. Power on your target board
power on 2.Check your connect
2.Connction is not right
JTAG and ISP 1.The Power or connection | 1.Check Power and connection
both can not is not right 2.Use an other programming program reset
work 2.The Fuse is not correct Fuse

3.The reset line is in
disable state

3. Use an other programming program reset
Fuse

Check error

Error as flash byte address
0x0000 is Oxff (should be
0x0c)

Try erase before program.
Check you connect line

Other

Other reports

Check if your AVR chip is run at the right
station.
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Some pictures has mentioned in above table:
JTAG mode error

JTAG Node Exrror |
! A& problem occured when executing the command. See the command output for more info.
e

The treubleshooting section in the help system contains more information on what may
hawe can=ed the problems. Ta open the help =system, click the Help button below.

Ouiclk Tips: Check that tha JTAG header iz oriented correctly in the target conmector
and make sure that the JIAG interface of the target dewice iz enabled.

ISP mode error

ISP Mode Error x|

i': & problermn occured when executing the cormmand, See the command output for more infa,

The troubleshooting section in the hElﬁ 5ﬁstem contains mare infarmation on what may
have caused the problems, To open the help system. click the Help button below,

Cuick Tips: Verify that the device is placed in the correct socket, and that the ISP

cable is properly connected, Check that the ISP programming frequency specified on the
‘Board’ page is well below 144 of the clock frequency of the device, Extra precaution
should be made when using the CKDIV fuse and/or Clock Prescaler Register (CLKPRY an
parts supporting this,

Disable debugWIRE

ITAGICE mkII x|

= J T4G connechat

Target clock frequency I

Accurate specification of the target device's clock requency iz necessanyin arder to
comectly et the JTAG port clock frequency Owerspecifying thiz parameten will cause JTAG
camrUrication: faiure.

— [aizy chiai

[T Target device is part of & TAG daisy chain

[Mevices befare: I | etruetion bits befare: I
I |etruction bits after: I

= Ok Fort " debugwIRE

[Mevices after:

Baud rate: [19200 [defaul] x| Disable debugWIRE |

Ok I Cancel | Apply

Page 12 of 14




AVR JTAG ICE and AVR ISP 2in1 V2.5 WWw.avrvi.com

9. Service and support

Technology support:

AVRVi website: http://www.avrvi.com
http://www.avrvi.net

AVRVi forum:  http://bbs.avrvi.com

AVRVi shop:  http://shop.avrvi.com

Support emails: support@avrvi.com avrvi@hotmail.com

When ask for help, please supply follow information:
1. Your order information
Your AVR Studio version, you can see detail in AVRstudio help menu.
The programmer’s model number, you can see it at the back of programmer.
Your AVR full name , such as ATmegal6L-8PU.
Detail description for your problem and question.

ok~ N

Warranty terms

1. Service time: A moth exchange, One year warranty.

2. Free warranty: Under the correct use of quality problem, free warranty

3. Warranty with charge: Damage by improperly use, we need charge for repair.
4. If need shipping cost, it pay by customers.

The copyright notice

This manual copyright belongs to AVRVI.

Because IT market is changing rapidly, and limited edit time, we do not guarantee in this
manual has no mistakes, so this manual is only for reference, we do not provide any form of
guarantee. The company reserves the right to revise this content of products and software and
hardware revision.

Trademark:
In this manual are used other company's registered trademark, the statement is as follows:
Microsoft and Windows is registered trademark belongs to Microsoft.
AVR. AVR Studio is registered trademark belongs to ATMEL.
Other product name is used in this manual or belongs to their respective company.
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Revision information:

English Version 1.0 at 2009-09-21
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