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In-Circuit GmbH � Königsbrücker Str. 73 � D-01099 Dresden

Phone +49 3514266 850� Fax � 849 � Email of�ce@in-circuit.de� www.ic-board.de

DECEMBER 2006, DATASHEET-VERSION 1.0 1

ICradio Application Development Board

I. FEATURES

The ICradio ADB has been developed to demonstrate
the �exibility of the ICradio Stick 2.4G and the
ICradio Module 2.4G. Both modules are based on the
powerfulATmega1281AVR microcontroller and the latest
Atmel AT86RF2302.4GHz radio transceiver chip. The
AT86RF230 is a low-power 2.4 GHz transceiver specially
designed for low cost ZigBee/IEEE802.15.4 applications.
By snapping the modules in special mouting brakets,
spring loaded headers are contacting the SMD pads on
the bottom side of those. Besides the ISP- and JTAG
signals, several IO pins are connected to the numerous
peripheral devices of theICradio ADB. No additionally
wiring is required to use all funtions of the board. Both
modules can be programmed at the same time since the
ICradio ADB provides two separated ISP- and JTAG
interfaces. The modules are powered separatly over two
USB jacks. This opens the possibility to develop and test
almost every application with theICradio Application
Development Board.

Features:

� mounting system for aICRadioStick 2.4Gand a
ICradio Module 2.4G

� dedicated reset buttons, power supplies and ISP- &
JTAG- interfaces for both modules

� numerous peripheral devices:
- 16 x 2 LC-Display
- Buzzer
- LDR
- Temperature sensor
- Potentiometer
- Triac with Zero Cross Detection
- Breadboard
- 4 LEDs
- 2 Pushbuttons

� RS232 interface over USB (virtual COM port)
� I2C interface
� free development software for AVR microcontrollers

Figure 1. ICradio ADB

The ICradio ADB is structured into three sections. The
�rst section serves as carrier for theICradio Module 2.4G
and connects all IO-pins of the module with the peripharal
devices on the board. This section is equipped with a
separate ISP-, JTAG-Interface and a reset button. The
board holds an USB 2.0 Controller (Silicon Laboratories
USB 2.0 full-speed function controller CP2102), which
powers the module over USB. After installing the driver,
which is available for Windows and the most Linux
distributions, a virtual COM port appears. This enables
the user to communicate with the module with up to
1Mbit/s.

The second section serves as a base for theICradio
Stick 2.4G. The stick already holds an USB 2.0 full-speed
Controller, so the USB signals are directly tied to the
USB host connector. Several IO pins are connected to the
peripheral devices by spring loaded headers. This section
also features a dedicated ISP-, JTAG- interface and a reset
button. TheICradio Stick 2.4Gis powered over USB.
Power is indcated by the red LED D5. By setting jumper
J7 the power supply of both sections can be connected.

The third section holds all peripheral devices of the
ICradio ADB. The devices can be connected to theICradio
Stick 2.4Gby setting the corresponding jumpers at pinhead
J13 respectively at pinhead J14 for theICradio Module
2.4G.



DATASHEET
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II. D ESCRIPTION OF PERIPHERALS

An overview of all peripheral devices gives �gure 2 in
chapter III.

A. I2C-Interface

The ICradio ADB owns a I2C-jack (J16) whose pinout
is given in table 1.

Pin# Name
1 +3.3V
2 SCL
3 SDA
4 GND

table 1. Pinout of I2C-Jack J16

It is possible to connect the jack with both modules
by setting the corresponding jumpers. On top, external
components can be powered over the I2C jack by setting
jumper J15.

B. LEDs

The ICradio ADB holds six LEDs in total. LED D5
and D6, are indicating the present power supply for each
module section. The LED D1 and D2 can be connected
to the port PC2 and PC3 of theICradio Stick 2.4Gby
setting the jumpers 7 and 8 at J13. Port PA4 to PA7 of
the ICradio Module 2.4Gcan be used to control LED 1
to 4. If port A is occuppied for controlling the LCD, it
is possibel to connect LED D1 to port PC1 as well. All
LEDs are high active.

C. Pushbuttons

Besides the two reset button, the board holds 2 push-
buttons for general purpose. These pushbuttons can be
connected to interrupt-capable ports PD0 and PD1 by
setting jumpers at J13 and J14.

D. LCD

A 16x2 LCD with a HD44xx compliant controller is
wired in 4 bit mode and can be enabled by setting jumper
1 at J14. The data lines are hard wired to port PA and PF
of the ICradio Module 2.4G. Table 2 shows the pinout.

Port LCD
PF2 RS
PA3 Enable
PA4 D4
PA5 D5
PA6 D6
PA7 D7

table 2. pinout LCD

The LCD backlight can be dimmed by setting jumper
8 at J14 to the PWM output PE5. Alternatively, the
backlight is controllable by setting jumper 18 and
programm PC3 of the AVR microcontroller.

E. Buzzer

The PWM output PE5 of theICradio Module 2.4G
can be connected to the buzzer by setting jumper 7
at J14. This makes a variation of frequency possible.
Alternatively, the buzzer can be connected to port PC1
(Pos.16) of theICradio Module 2.4Gor ICradio Stick
2.4G (J13 - Pos.6).

F. Temperature sensor, LDR and potentiometer

The ICradio ADB is equipped with three analog
sensors, to be able to simulate and test perseverative
problems. The temperature-dependent resistor, the LDR
and the potentiometer are realized as simple voltage
dividers on +3.3V. The sensors can be connected to the
analog inputs PF0 and PF2 by setting jumper 19 to 21.

G. Triac

The ICradio ADB holds a triac, which is isolated
by optocouplers. To control the triac it is necessary to
set jumper 5 at J14 or respectively jumper 15 at J13.
Additionally, it is possible to detect the zero crossing of
the connected AC for phase angle control. To do so, port
PE6 has to be connected to the zero cross detection by
setting jumper 10 at J14.

Important!

Please read this manual and the security advises at the
end. We are not responsible for any harms, caused by
disregarding the security advises.

H. Breadboard

The breadboard area on theICradio ADBhas a 2.54mm
pitch allows to develop and implement own circuits to
the application. Furthermore, there are SMD pads with
a pitch of 0.65mm, 1.00mm and 1.27mm to assemble
ICs if needed. To reduce the wiring to a minimum, the
supply voltages +5.0V, +3.3V and GND are available at
the sides of the breadboard area.

III. D ESRIPTION OF THE PINHEADS

Please keep in mind, that a connection of a
peripharal device with the ICradio Stick 2.4Gand the
ICradio Module 2.4G at the same time, can lead to
high compensation currents, which can cause damages
to the modules.

Figure 2 illustrates the pinout of all headers and their
location on theICradio ADB. To connect the peripherals
with the ICradio Stick 2.4G, it is necessary to set the
corresponding jumpers at J13.
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A listing of all possible connections is shown in table 3.

Pin# ICradio Stick 2.4G Peripheral
1 PD0 Button1
2 PD0 SCL
3 PD1 Button2
4 PD1 SDA
5 PC0 Triac
6 PC1 Buzzer
7 PC2 LED1
8 PC3 LED2

table 3. pinout of J13

For regular IO-application the lower 4 bit of port PC
are available at J11. See table 4 for the pinout.

Pos# Name Pos# Name
1 PC0 2 GND
3 PC1 4 GND
5 PC2 6 GND
7 PC3 8 GND

table 4. pinout J11

Pinhead J8 and J9 have got a special function. They
provide all signals that are necessary for communicating
with the AT86RF230 which makes an easy debugging
possible. Those pins should not be used as standard IO
pins. Table 5 shows the pinout of these headers.

Pos# Name Pos# Name
1 SCK 2 IRQ
3 MISO 4 RF RST
5 MOSI 6 SLP TR
7 SEL 8 GND

table 5. Pinout of J8 and J9

Since theICradio Module 2.4Gprovides more IO pins,
it is possible to connect all peripheral devices with the
module. Table 7 is listing the pinout of J14.

The connections at J12 shows table 6. These pins are
hard wired to the LCD driver, which can be enabled by
setting jumper 1 at J14.

Pos# Name Pos# Name
1 PF0 2 PF1
3 PF2 4 PA3
5 PA4 6 PA5
7 PA6 8 PA7

table 6. Pinout J12

Figure 2. ICradio ADB Pinout

Pos# ICradio Module 2.4G Peripheral
1 GND /LCD OE
2 PA4 LED1
3 PA5 LED2
4 PA6 LED3
5 PA7 LED4
6 PE5 Button1
7 PE5 Buzzer
8 PE5 LCD Light
9 PE6 Button2
10 PE6 Zero Cross
11 PD0 Button1
12 PD0 SCL
13 PD1 Button2
14 PD1 SDA
15 PC0 Triac
16 PC1 Buzzer
17 PC2 LED1
18 PC3 LCD Light
19 PF0 AD Temp
20 PF1 AD Foto
21 PF2 AD Poti

table 7. Pinout of J14
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Pinhead J10 provides the PWM ouput PE5, the interrupt
capable input PE6 as well as the standard IO pins PC0 to
PC4. Table 8 shows the pinout.

Pos# Name Pos# Name
1 PC0 2 PE5
3 PC1 4 PE6
5 PC2 6 GND
7 PC3 8 GND

table 8. Pinout J10

A. Programming Interface

The pinheads J3 and J5 (table 9) serves as ISP program-
ming interface. The pinout is compliant to the AVR910
standard. Position 1 is marked with a little circle.

Pin# Name Pin# Name
1 MISO 2 Vcc
3 SCK 4 MOSI
5 /RESET 6 GND

table 9. Pinout of the ISP interface

The JTAG-interfaces J2 and J4 are JTAGICE compliant.
Table 10 illustrates the pinout.

Pin# Name Pin# Name
1 TCK 2 GND
3 TDO 4 +5V
5 TMS 6 /Reset
7 +5V 8 NC
9 TDI 10 GND

table 10. Pinout of JTAG interfaces

1) Programmer:To programm the modules, a PC pro-
gramm like AVRdude and a proper hardware is necessary.
The hardware has to be connected to the serial, parallel or
the USB port of the computer.
We suggest theICprog-AVR2.0to programm the modules.
The ICprog-AVR2.0of IN-CIRCUIT is a smart, fast and
comfortable USB-Programmer.

IV. MECHANICAL DATA

Figure 3 shows all important dimensions:

Figure 3. ICradio ADB Abmessung
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[4] SCK
[4] MISO
[4] MOSI

[2,4]PC2
[2,4]PC3

[2,4]PC1
[2,4]PC0

[4]SLP_TR
[4]SEL

[2]SDA_MODULE
[2]SCL_MODULE

[4]/RF_RST
[4]IRQ

+3.3V

+3.3V

[4] TXD
[4] RXD

[2,4]PE5
[2,4]PE6

[2,4] PF0
[2,4] PF1
[2,4] PF2
[2,4] PA3
[2,4] PA4
[2,4] PA5

[2,4] PA6

[2,4] PA7

[2,4] PC0
[2,4] PC1

[2,4] PF0
[2,4] PF2
[2,4] PA4
[2,4] PA6

[2,4]PF1
[2,4]PA3
[2,4]PA5
[2,4]PA7

[4]SLP_TR
[4] SEL

[4]/RF_RST
[4]IRQ[4] SCK

[4] MISO
[4] MOSI

[4]RESET

+VUSB

+3.3V

[2,4] PC2
[2,4] PC3

[2,4]PE5
[2,4]PE6
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Attention!

If you use the device with voltages over> 50V/AC it
is indispensable to protect the device against contact, by
mounting the board into an enclosure.

Safety instructions

� Assemblies and components must be kept out of
reach of children!

� When handling products which come into contact
with electrical charge, the relevant VDE regulations
must be observed. In devices with an operation
voltage > 35 Volts, �nal installation may only be
carried out by a quali�ed electrician in accordance
with the VDE regulations. The device has to
be protected against unintentional contact by an
enclosure.

� The correct fuses must be integrated in the connection
lines for the device.

� The device must be completely isolated before
changing the fuse.

� In industrial premises the relevant accident prevention
regulations for electrical systems and equipment
must be observed.

� Important! If it must be assumed that safe operation
is no longer possible, the device must be shut down
and secured against unintentional operation. This is
the case:

– when there is visible damage to the device
– when the device no longer functions
– if parts of the device are loose
– if there is visible damage to the connection lines.
– If the device needs to be repaired, only original

spare parts may be used. The use of any other
spare parts may lead to serious damage to pro-
perty and personal injury!

� The device may only be repaired by a quali�ed
electrician.
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