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AVR ISP Serial Programmer

AVR ISP is a low cost way to
program most popular AVR
microcontrollers through
ICSP(In-Circuit Serial
Programming). With ICSP the
AVR can be programmed any
number of times without
removing it from target
hardware making development
and field update work easy.

The programmer connects to a
PC through a standard RS232
Serial Port and draws the
necessary power from the
target board eliminating the
need for an additional power
supply for programmer.

PonyProg software is used with
this programmer hardware to provide all the the necessary read, write, lock, and fuse functions

Features

Powered from target board voltage

Programs AVR’s Flash, EEPROM, Security and Configuration Bits
Low cost and easy to use

Atmel Standard 10 pin ICSP connector

Busy LED Indicator

Feature rich PonyProg Software

ISP Programming of most popular AVR Devices

Our Package Includes

Assembled and Tested Programmer model 1002-3458 with 1 Year warranty
Serial Cable for connection to PC’s RS232 Serial Port
CDROM containing Pony Prog software and instruction manual

10 pin FRC for connection to target boards
NOTE: This serial programmer needs REAL serial port at back of PC to work. It cannot be used with USB
to RS232 adapter due to software limitations.
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Supported Devices

Following table shows AVRs which can be programmed using this programmer.

Popular AVR are marked as red in table below

90S AVRs Tiny AVRs | Mega AVRs
AT90S1200 | ATtiny10 ATmega8
AT90S2313 | ATtiny1l ATmega88
AT90S2323 | ATtinyl2 ATmegal28

AT90S2333 | ATtiny13 ATmegal281
AT90S2343 | ATtinyl5 ATmegal6
AT90S4414 | ATtiny22 ATmegal6l
AT90S4433 | ATtiny2313 | ATmegal62
AT90S4434 | ATtiny25 ATmegal63
AT90S8515 | ATtiny26 ATmegal64
AT90S8534 | ATtiny261 | ATmegal68
AT90S8535 | ATtiny28 ATmegal69

ATtiny45 ATmega2560

ATtiny461 | ATmega2561

ATtiny85 ATmega32

ATtiny861 | ATmega323
ATmega324

ATmega48

ATmega603

ATmegat4

ATmega640

ATmega644

ATmegal280

ATmega8515

ATmega8535

ATmegalO3

Future devices supported on update of PonyProg software from following link.

http://www.lancos.com/prog.html
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Understanding ICSP Connector

The programming connector is 2x5 type 10 pin Box Header. This connector is in the programmer as
well required in target board. The connector has polarity protection slot to prevent accidently
reverse connection and damage to programmer or target board.

Target Board connector is same as on programmer which is connected through 10 way FRC cable.

MOSI: 1| @ e |2 Vcc
(unused): 31 o o |4 :Ground
RESET:5 o o |6 :Ground
SCK: 7] o o |8 :Ground
MISO: 9] o e |10:Ground
Connector on Programmer ~ ------ FRC10 Cable(Pin#1 arrow) ------ Target board connector
Red stripe
ndcates
ISP Cable Pin 1 ol
Top View /
ISP Cable 10-way Header

Bottom View on User Target System

Pin 1 Pin 1
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Target Board

\

The programmer needs a target board with supported chip to load program into. Note the
programmer cannot power your target board. The target board should be powered externally by 5V
or 3V as per application. The programmer will get power from its VCC pin of target board 10 pin
ICSP connector. Crystal can be of any value. Once programming is finished the reset pin is

not affect the p

rogramming signals.

DT PA4/(ADC4)

L3551 PC7/(TOSC2)
CH—55 PC6/(TOSC1)
D551 PC5/(TDI)
C—5e—{ PC4/(TDO)
C—57{ PC3/(TMS)
DT PC2/(TCK)

PB4/(SS) 5

released and target chip is put to run mode.

100n

vce
c2 vce
100n
'”}‘4 R1
o IC1 10K
—
ATMegal6/32-DIP40 c3

CH—>g7 PAO/(ADCO) 8 PBO/(XCK/TO) 51 —_r
CO—3g PAL/(ADC1) > PB1/(T1) (53— 'I|H I—“—O

O—371 PA2/(ADC2)  PB2/(INT2/AINO) [—,—L1 S
O—36 | PA3/(ADC3)  PB3/(OCO/AINL) 5L RESET SW

Minimum required schematic for your target board is described below for 40 pin AVR chip
ATMEGAL6 or similar IC. Your target board can have a 10 pin connector for ICSP. Make sure that
the MOSI, MISO, SCK pins are not connected in your target hardware to other units so that it would

XTAL1L

PDO/(RXD) {751
PDL/(TXD) {751
PD2/(INT0) {37
PD3/(INT1) {75
PD4/(0OC1B) TD
PD5/(OC1A) TD

S

o3 Paa(aocy  Pbo/MISO) | L—peo In System Programming
PB7
0—231 pA7/(ADCT) PB7/(SCK) |2
— |9 CN3 VCC
RESET c9 BH10 T
MOSI
3 XTAL2 {22 33p é ‘21
== AREF H|I' RST 3 5
30 Y1 c10 SCR 7 8
[— AVCC 8 Mhz 33p MISO 9 1
0

Atmel 10-way ISP Header

O—551 PC1/(SDA) 22 PDB/(ICP) 157
[—==— Pco/(SCL) O G PD7/(0C2) —
|
™|
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Using Programmer with AVR programming adapter

You can use this serial programmer with our AVR Programming Adapter

board which can be purchased seperately. IR [PIOBIE TG Bl

Schematic is given in its datasheet
http://www.sunrom.com/p-529.html

It can be used instead of your target board for quick programming of
many AVR ICs. It has IC sockets which supports many AVR ICs.

Note that: You need to give power to the hardware externally
by soldering wires to its VCC and GND pins since
programmer cannot provide power to adapter board.
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Using Programmer with AVR Development Board

You can easily use it with any development board like below to load programs.
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Programming Software

Following is the screenshot of software
4] Pnn)nglﬂﬂﬂ Serial Device Prngrmr

PonyProg is good feature rich software for programming AVR.

Future devices supported on update of PonyProg software from following link.
http://www.lancos.com/prog.html
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Next Pages we will see how to get started using it.

NOTE: This serial programmer needs REAL serial port at back of PC to work. It cannot be used with
USB to RS232 adapter due to software limitations.
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Setting up PonyProg

Start setup ponyprog.exe and follow on screen instructions to install Pony Prog.
After setup run from Start Menu > All Programs > PonyProg or from Desktop Shotcut

Step #1

Setup > Calibration: Make sure there is no heavy process running in background like CD Burning or
Antivirus scanning. It is recommended that all applications be kept closed. This calibration process
involves measuring the CPU timing for delay adjustment during programming and once setup, does
not need to be run again on the PC.

A PonyProg2000 - Serial Device Programmer,

File Edit Device Command Script Uiy BSEEEN 7 Window

*« |.-WF| micro j |.-’-'-.T megalk j

Step #2
Setup > Interface Setup: A dialog will open, go to Step 3.

L] PonyProg2000 - Serial Device Programmer

Edit Device Command Script Utilicy BSEEN 7 window

Interface Setup... .
Calibration %

ST IR EIEL

|.-'-‘-.‘-.-’FE micro ﬂ |.-’-'-.Tmega15 ﬂ
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Step #3

Setup the interface, and select your COM Port. If your target board is powered on and connected to
proper COM port, clicking on Probe will say “Test OK”. If you get “Test Failed” means an error and
your connection to target board is not correct.

[1 PonyProg2000 - Serial Device Programmer
File Edit Dewvice Command Script Uiy Setup 7 Window

2 sk dEE BRE 2% [  <lfees

i |#0 port setup

* Seqal  Parallel

[awisPar +]

& COM1 O COkE (U =1 [ S =1
 COM2 © COkf4 v LPT2

Select Polarity of the Contral lines

[ Invert Reset [T Irwert D-IM
[~ Inwert SCKL [T Irweert D-0UT

Cancel | ] 4 Frobe |

Step #4
Command > Program Options... A dialog will popup, go to next step.

£l PonyProg2000 - Serial Device Programmer
Fil=  Edit

7 Window

Device Nasyn=nsl Script  Llity  Setup

: - Read Al Cirl-R E p
E @ Read Program (FLASH) J ’Z
Read Data (EEPROM) _

Write All kel

4+ No Name Write Program (FLASH) -
YWrite Diata (EEPROM)
Verify All Chrl-y

Verify Program (FLASH)
Verify Data (EEPROM)

Security and Configuration Biks,..  Ckrl-3
Erase Chrl-E
Reset Chel-T

Program
Program Options. ..

Read Osc.Calibration Byte Chel-O
Qsc, Calibration Cptions. ..
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Step #5
Program Options: Specifies what process will be executed when program option is clicked.

1 PonyProg2000 - Serial Device Programmer
File Edit Device Command Scripk  Ukility  Setup 7 indow

s 2B 0EE gResaR
i Program Options Eﬂ ‘@I_
¥ Reload Files

[ Fead Program memory [FLASH]

liet

[~ Read Data memory (EEPROM)]
[~ Byte Swap

[ Set Seral Murber

[~ Read Osc.Calibration Byte

¥ Eraze

I wiite Program memory [FLASH]
[ wiite Data memaory [EEFPROM]
[ wiite Security and Config bits

Cancel | EIKI
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Step #6
Select a Device from drop down menu for Example we selected AVR Micro > ATMEGA16 below,
Select any HEX file to test.

£l PonyProg2000 - Serial Device Programmer.

§l=8 Edit Device Command Script  Ukility  Setup 70 Window

Mew Windows ' ' % Q 7 . % |.&'\-"H micro ﬂ

Cpen Program (FLASH) File, .. EERRNTS @- |
Cpen Daka (EEPROM) File, .

Save Device File As. ..
Save Program (FLASH) File As...
Save Data (EEPROM) File As. ..

Reload Files Zkrl-L
Prink...

Close
Exit

apstest, hex
stkload_mié_1kw_1600mhz.hex

PornyProg2000 ATmegalk Size 16836 Bytes  CRC 0000h
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Step #7

Program HEX file with Program command

L] PonyProg2000 - Serial Device Programmer.

BA3B6A)
BA3B7A)
Ba3B8A)
g83E98)
BA3BAA)
BA3BEA)
BA3BCA)
BA3BDA)
BA3BER)
BA3BFA)
ge3coen)
8a3c1a)
Ba3c2a)
aa3ca3a)
Ba3Ccua)
Ba3cs5a)
Ba3Coa)
8e3c7a)
Ba3cen)
aa3coa)
a@3caa)
BA3CEA)
Ba3cca)
aa3cpa)
883CER)
BA3CFA)
aa3paa)
aa2p1a)
aa3p2a)
aa3p3ia)
aa3bua)
883058}
8a3D6a)

FonyProg2000

Device

Read all
Read Program (FLASH)
Read Daka (EEPR.OM)

Command Sy

Wrike: All
Wirike Program (FLASH)
Write Data (EEPROM)
BE
ag  werify all

18 verify Program (FLASH)

87 verify Data (EEPROM)

22  Security and Configuration Biks, ..

FF
99 FErase
E8 Reset

Program
88  Program Cptions...

DF  Read Osc.Calibration Byte
CA  Osc, Calibration Options. ..

8F 7E
92 1C
54 C8
88 33
01 8%
846 3%
91 8%
84 37
91 85
85 C1
B2 1C
BE 94
84 ES
89 F4
78 EB
89 F4
EC 1C
98 EB
o8 EB

HE
99
81
o1
a9
|
a9
|
a9
BE
81
B2
BE
99
80
89
E9
BE
BE

94
27
34
a5
Fu
a5
Fu
a5
Fu
4
Eh
1C
oy
CF
Eb
CF
CF
94
oy

ATmegalb

i
82
"
a9
SF
a9
61
a9
i2
BY
BE
828
B2
84
o8
84
G4
co
co

10
35
@5
F4
ca
Fu
ca
Fu
ca
1cC
o
E2
1cC
E1
Ed
E1
E1
1cC
1c

HE
|
a9
49
85
ED
85
na
5 ]3]
438
B2
BE
8B
BE
BE
BE
7a
868
b1

tility  Setup

vy
a5
Fa
ca
34
ca
35
ca
c1
23
1c
o4
Eh
oy
oy
94
E@
|
CF

TOWindow

CurkR 7 . % |.-’-'-."»-’FI micro ﬂ |.-’-'-.Tmega15

Chrl-a

91 FF 90 EF 90 .W}.0<T<.<.<j.1.
Clv  |F 93 DF 93 88 E6  .BI"i".m.aTmnm.3

T

18 17 19 07 08 FO - T . G
F 4F F8 81 EE 55 GATSij$e . TUNDe .U
2 96 99 27 38 2F ijoi.ij.@..."n.'8/
Chrl-5 B 91 A3 @1 88 @F L DT S
Ctl-E |2 1C 82 E@ 90 EO ..7.0.0__ER_M3.3
cwl-T 1@ F3 8@ 91 A2 81 Bl .ké T 0. ¢
8 OF 91 1F BE 94 ELLL.. ca..“..n
8 OF 99 1F 65 EB G..°C.. “F_.... ea
D 1C 88 58 1F 4F ML [N LS 1
9 67 B8 F4 B9 CF AL YR 611
Ctl-0 |F 0@ A8 95 CF 93 BT < cij.1..mIn
2 1C 84 FF A3 CO Aaia.a.a.mb_mij.A

- A% 1C 88 23 E1 F3 BE 94 Rl [ I =T |
- DC F4 80 35 91 685 OC FO *_ _'m5c_ili6.5c. .8
- SA CA 82 34 91 685 3C F4 TH.4° _BGZARL- _<D
- C1 97 59 F1 2F C©1 82 34 L3 HGIAARYTRZARY
- 01 85 @9 F4 SE CA 26 C1 < _m6_ANLc _EGTARA
- 87 35 91 B85 4C F4 82 35 B¢ _BOiANS < LGNS
- 91 65 89 F4 65 CO 16 C1 ¢ _BGanmsc _mded A
- 85 37 91 B85 2C F4 84 36 B7 < .00 AE7 <. ,0H6
- 85 37 91 85 09 F4 C1 CO ¢ _mGrA_ A7 _BOAA
- @89 F4 B5 CF 84 E1 BE 94 AL _HEGpIEA R
- 86 ES BE 94 B2 1C 82 ES :_ _H.N:.EM3.N:.NH3
- B2 1C 83 E5 BE 94 B2 1C M2 3.2 _mi.me.
- 66 CA BE 94 B7 1C 88 23 B3.Ez Bi.A_E-__t#
- B2 1C 80 E1 EB CO &1 ED BG_Tm3.mz . _33had
- C9 1C BE 94 B7 1C 88 23 pa.z.a.WE..H-__#
- B2 1C 80 91 68 08 BE 94 (Ti] B EIN ERL R |
- 8a CA 61 EO 70 EB 80 Eo i.éTdapa.haapa.»
- 68 8@ 99 27 BC 81 88 E6 - T | LR PR

- BE 94 B7 1C 88 23 09 F4 .3 .EE_HT.m-__#mG

Size 16836 Bytes  CRC DBBSH
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| OCDEN Iv JTAGEM |~

[ BODLEVELI BODEWT  5SUTY

-

Fefer to device datazheet, pleaze

Cancel | ok | Clear &1

Configuration and Security bits

| BootLocklZ | BootLockll

Security and Configuration

Normally all AVR chips have internal oscillator as default. To use a crystal oscillator, you are
required to set the fuse bits from Command > Security and Configuration Bits. Lock bits are erased
once you Erase the Chip while the Fuse bits of Oscillator and other configuration remains as set.
Always refer to the datasheet before attempting any fuse settings.

The ATMEGAL16 default fuses are, The CKSELO-3 refers as internal oscillator with value 0001

| BootLockODZ | BootLockOl | Lock2 | Lockl

[ CKOPT | EES&VE I EOOTSZ1 v BOOTSZ0[ BOOTRST

W SUTO v CKSEL3 W CKSELZ I CKSELT | CKSELD

-

| Set Al | Wiite | Head|

7 I

[ OCDEM Iv JTAGEM [~

=

Refer to device datasheet, pleaze

Cancel | oK | Clear &I

[ BootLockl?2 [ BootLockll

[ BODLEVELI BODEM[ SUT1 I SUTO [ CKSEL3 | CKSEL2 [ CKSEL1 [ CKSELD

After modifying for Crystal Oscillator The CKSELO-3 for external oscillator with value 1111

Configuration and Security bits

[ BootLockDZ [ BootLockOl [ Lock2 [ Lockd

[ CKOPT [ EESAVE I BOOTSZ1 v BOOTSZ0[ BOOTRST

-

Set Al | Wiite | Read |

Related Links

WInAVR C Compiler

3

Sunrom Technologies

Atmel AVR Studio Latest Version hitp://www.atmel.com/dyn/products/tools card.asp?tool id=2725

http://winavr.sourceforge.net/
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