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ISPcable I" In-System Programmer for Atmel AVR

microcontrollers, STK500 compatible.

User’s
Guide
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Introduction

Thank you for buying our ISPcable Il programmer. We hope that the great power it
offers will allow you to appreciate fully the virtues of in system programming provided
by Atmel microcontrollers.

ISPcable Ill is an In-System Programmer for Atmel AVR microcontrollers. ISPcable Il
gives the designer a compact and reliable programming tool to program most Atmel AVR
microcontrollers through standard 6- or 10-pin ISP connector. The programmer connects
to a PC through a USB interface and draws the necessary power from the computer
eliminating the need for an additional power supply. ISPcable Ill can co-operate with
microcontrollers supplied with voltages from 1.5 to 6 V. Such a broad range of supply
voltages was achieved through buffering of signals on the ISP line, additionally
enhancing the immunity of the circuit to interference. Thanks to STK500 compatibility it
works witch Atmel AVRStudio programming environment and open source software like
AVRDUDE.

Let us wish you nothing but success and a lot of satisfaction in designing
and putting new microprocessor devices to work.

Features

Compatible witch STK500 v2

Co-operates with Atmel AVRStudio software

Programming of all AVR devices supported by AVRStudio and STK500 in ISP mode
Connection to PC through USB port

Buffering of the ISP bus, allowing proper operation with systems powered from a broad
range of supply voltages and enhancing immunity to external interference

Operates with target voltages in the range of 1.8 -6 V

Supports LED signal for multiplexer controlling and programming indication
Operation of the programmer signalized by built-in LED indicator

Standard 10-pin connector to the target circuit in the Atmel standard

No need for external power supply, power is taken from USB

The programmer can supply power to target circuit

Small size
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Supported devices

ISPcable lll supports all Atmel AVR microcontrollers equipped with ISP interface. Most current
devices list can be found in AVRStudio after connecting with STK500 programmer.

Description of the programmer

~ ®  Status LED
S % ®  Target Power LED
Q % )  Power LED
3 N Jumper
UsB | s
Q
& ISP
4
uUsB - USB B mini connector for connecting with the PC
ISP - 10-pin connector to the target circuit in the Atmel standard
Jumper - Jumper closed when supplying target from programmer
Power LED - Indicates programmer power supply
Target Power LED - Indicates target circuit Power supply
Status LED - Indicates operation of programmer
o l] CONNECTOR PINOUT
MOSI SPI - data signal Master out / Slave in
MOS! (1m ® vee LED LED diode and multiplexer signal
LED Ue ®|| GND .
RST Target RESET control pin
RST @ @[] GND SCK  SPI - serial clock signal
SCK n o0 GND - Seria .C OCK signa .
MISO SPI - data signal Master in / Slave out
MISO e @ GND VCC Power supply from target circuit 1.5 - 6V
GND Programmer Ground

Programmer ISP connector

The ISP connector is compatible with the 10-pin standard from Atmel.
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Connection with the target circuit

The connection to the target circuit should be realized through the attached 10-lead ribbon cable,
terminated with standard IDC plugs with 2.54 mm raster. In case of using another cable it should be
kept in mind that it should not be longer than 30 cm (~12 inches). The target device should be
equipped with a ISP connector with lead-out identical to that of the programmer ISP connector. We
connect the ISP bus lines with their corresponding ISP bus lines of the microcontroller as shown

in the figure below.

VIG
o]
T PBO/TO vee 40
2 PBI/TI 30
w 2 PB2/AINO  PAO/ADO —32
VTG wox e e > g%i%g\” 12:%:3; 37
Q JP2 ISP ACTIVE 3 6 36
L A | e R
LED 8 34
o1 3jo—ED PBTSCK  PAS/ADS %
d6 5lo—RST | 0 PAG/ADG —33
o8 7o RESET PA7/AD7
o 10 9 jo—MSO
191 ppo/rxD 1cp 31
- ISP Header L PDITXD ALE —30-
= 2 PD2INTY ociB —2
12— PD3/NTI -
12— P4 PCT/ALS (25
> PDS/OCIA  PCO/AI4 5T
o 10 PDOWR  PCS/AI3 [—20
Resd dircLit PDTRD  PCA/AI2 —32
s PC3/AIl |—23
1 XTAL2 PC2/AIO —23
XTALI PC1/A9 —22
2 pCo/Ag —2L
GND
AT90S8515

Connection with the AT90S8515 microcontroller

The LED signal can also serve to switching multiplexer the separating the signals MOSI, MISO,
SCK from the rest of system on time the programming. Solution such should be use in systems in
which to SPI BUS be connected different arrangements like Flash memory or RTC. It eliminates the
possibility of accidental record to these arrangements in time the programming the microcontroller.
Signal LED in programming moment switch to low level. The connection using multiplexer is shown
in the figure below.

VTG
[o]

— PBO/TO vee | —42
=— PBI/TI 3
) > PB2/AINO  PAO/ADO |[—
ISP mutiplexer 4 PB3/AINI  PAI/ADI —3
Vg6 P2 12 14 g PB47SS PA2/AD2 2;
osI I S0 X O PBS/MOSI  PA3/AD3 |—32
21 . (PB X |s [ PBOMISO  PA4/ADI|—33
——o4 3 = ) % PB7SCK  PAS/ADS |—33
o6 s e — Y0 . 0 PAG/ADS |—35
o8 70—ps — PB6 1 z RISET PA7/ADT |—2
I L S 7 40} ppoRxD 1cp |—31
= ISP Header PB7 3 {71 i; PDI/TXD ALE ;g

= 6 5 PD2/INTO OC1B
o — INH 15— PD3/INTI 28
T A 13— PD4 PCT/ALS |—2=
B 12— PDS/OCIA  PCO/AI4 |—3T
VTGO ~ c 1S— PDGWR  PCS/AI3 |—52

ircu 470R - 1k

Reset dircuit 4053/74HC4053 PDIRD :gij:{% 24
ISPACTVE_| _ 18 | rais P
= 19 | XTALI PCI1/A9 %f

20 PCO/AS

GND
AT90S8515
Connection with the AT90S8515 microcontroller with multiplexer
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Level converter of ISP signals

In order to assure proper operation of the programmer when the supply voltages of the target circuit
differ from the programmer’s supply voltage, level converters of ISP signals come into use. The
conversion circuits have been designed for operation with a target circuit supplied from a voltage
between 1.8 and 6 V.

The ISPcable Il can be supplied from an external source or directly from the target circuit. In the
last case, the supply voltage should have a value between 4.5 and 5.5 V.

Signals between the programmer and the target circuit can be divided into two groups: input
signals (MISO), output (MOSI, SCK, RST, LED). Besides regenerating ISP bus signals, the signal
level converter buffers limit the input and output currents. Buffering has been applied on all signal
lines of the programmer. The implementation of a signal level converter for output

lines has been shown in the figure below.

VCC VTG

3
a

33R

\ )
0

I”gﬁ}o
19b1e] 0

ISP HEADER
ZENER

Voltage level converter (outputs)

The implementation of a signal level converter in the input line of the MISO programmer is shown
below.

VTG
o

:|:| (@)
g ’\l\
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o 33R ﬂ—j
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ISP HEADER

Voltage level converter (input)
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Supplying the programmer

Programmer is powered form USB bus and do not need external power supply.

Additionally, after closing jumper, power to the target circuit can be supplied. In this case you should
remember that accordingly to the USB bus standard, supplied voltage can be between 4.3 and
5.25V. Current drawn by the target circuit should not exceed 100mA.

Drivers installation and operation with AVRStudio

Drivers installation guide can be fund at:

Windows XP:

http://www.ftdichip.com/Documents/InstallGuides/Windows XP Installation Guide.pdf
Windows 2000:

http://www.ftdichip.com/Documents/InstallGuides/Windows 2000 Installation Guide.pdf
Windows 98:

http://www.ftdichip.com/Documents/InstallGuides/Windows 98 Installation Guide.pdf

During installation directory ,,Propox_ISPcable_llI_drivers” should be chosen, it can be found at CD-
ROM or downloaded from our website as a zip file:
http://www.propox.com/download/software/Propox ISPcable Ill drivers CDM 2.00.00.zip

After installing drivers you can start the programming dialog by clicking on one of the two connect

buttons B B8 found on the toolbar in AVRStudio. The button to the left makes it possible to select
witch programmer and communication port to connect to (you should choose STK500). The button
to the right will make a direct connect to the last chosen tool and communication port.

Manual for AVRStudio programmer application can be found in documentation: ,STK500 User
Guide” chapter 5 ,Using AVRStudio”:

http://www.atmel.com/dyn/resources/prod documents/doc1925.pdf

and ,AVRISP mkll User Guide”:

http://www.atmel.com/dyn/resources/prod documents/AVRISPmkIl UG.pdf

Technical data

Dimensions : 55x53x16 mm
Weight : about 0.1 kg
Connection to the PC : USB port
Programming cable : length 30 cm
ISP clock frequency : max. 921.6 kHz

Target circuit supply voltage : VIG1.8-6.0V
Power for the target circuit : VTG 4.5-55V Ismax. 50 mA
Supply current form USB : Ismax. 50 mA
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Technical assistance

In order to obtain technical assistance, please contact support@propox.com
Please provide the following data:

e Version of ISPcable Ill programmer and AVRStudio
Version of PC operating system

e Processor type (complete number of the device) and oscillator’s frequency
e Detailed description of the problem
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