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Abbreviations 

 

Abbreviation Description 

ADC Analog to Digital Converter 

BOD Brownout-Detection 

CE Consumer Electronics 

FCC Federal Communications Commission 

GPIO Generals Purpose Input Output 

JTAG Joint Test Action Group 

RF Radio Frequency 

SPI Serial Peripheral Interface 

TWI Two-Wire Interface 

UART Universal Asynchronous Receiver Transmitter 
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1. Overview 

The pluggable compact radio modules deRFmega128-22A00, deRFmega128-22A02 and the 
solderable radio module deRFmega128-22C00 and deRFmega128-22C02 include Atmelôs 
Single-Chip ATmega128RFA1, which combines an 8-Bit AVR microcontroller with a 2.4GHz 
transceiver.  
 

2. Application 

The main applications for the radio modules are: 

¶ 2.4GHz IEEE 802.15.4 

¶ ZigBee® Pro 

¶ ZigBee® RF4CE 

¶ ZigBee® IP 

¶ 6LoWPAN 

¶ ISA SP100 

¶ Wireless Sensor Networks (WSN) 

¶ industrial and home controlling and monitoring 
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3. Features 

The radio modules deRFmega128-22A00 and deRFmega128-22C00 offer the following fea-
tures: 

¶ Compact size: 30 x 22.7 mm (for 22A00) and 30 x 20.4 mm (for 22C00) 

¶ Pluggable: 2 male connectors, 23 pins per row, 1.27mm pitch 

¶ RF shielding 

¶ Usable signals: power supply, peripheral, programming, debugging, tracing, ADC, 
GPIO 

¶ Application interfaces: 2 x UART, 1 x TWI 

¶ Debug/Programming interfaces: 1 x SPI, 1 x JTAG 

¶ Onboard chip-antenna 2.4GHz 

¶ Onboard EEPROM AT24C1024B for firmware update over-the-air and/or process da-
ta storing (1Mbit, serial, TWI, onboard Pull-ups on SDA an SCL) 

¶ Onboard 32.768kHz (Deep-Sleep clock) and 16MHz (Transceiver clock) crystal oscil-
lator 

¶ Certification: CE, FCC 
 

ATmega128RF

JTAG

Chip

antenna

EEPROM

128k x 8Bit

USART/SPI

TWI

VCC

1,8..3,6V

GPIO

ADC

IRQ

Sleep Clock

32.768kHz

TRX Clock

16MHz
 

Figure 1: block diagram deRFmega128-22A00 / 22C00 
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The deRFmega128-22A02 and deRFmega128-22C02 offer the same features like the deR-
Fmega128-22A00 except the chip antenna is replaced by a coaxial receptacle (U.FL) for 
connecting an external antenna. 
 

ATmega128RF

JTAG

Coaxial

Connector

EEPROM

128k x 8Bit

USART/SPI

TWI

VCC

1,8..3,6V

GPIO

ADC

IRQ

Sleep Clock

32.768kHz

TRX Clock

16MHz
 

Figure 2: block diagram deRFmega128-22A02 / 22C02 
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4. Technical data 

Table 1: Mechanical data 

Mechanical 

Radio modules 

Size (L x W x H) 30 x 22.7 x 8.2 mm (for deRFmega128-22A00 / 22A02) 
30 x 20.4 x 4.1 mm (for deRFmega128-22C00 / 22C02) 

Connectors 

number of headers 2 

pins per header 23 

pitch 1.27 mm 

pin length 3.05 mm 

pin diameter 0.51 mm 

Insulator (L x W x H)  29.2 x 2.5 x 2.5 mm 

Pins 

pitch 1.27 mm 

 

Table 2: Temperature range 

Temperature range 

  Min Typ Max Unit 

Working range T_work -40  +85 °C 

 

Table 3: Electrical data  

Electrical (Vcc = 3,3VDC) 

 Parameter Min Typ Max Unit 

Supply Voltage VCC 1.8 3.3 3.6 VDC 

Current  
consumption 
 

I_TXon (TX_PWR = +3dBm)  18  mA 

I_RXon  19  mA 

I_Idle (Txoff, BOD on)  6.5  mA 

I_BODon  5  µA 

I_Sleep  
(depends on Sleep Mode) 

0.5 1.0 5 µA 

 

Table 4: RF data 

Radio (Vcc = 3,3VDC) 

 Parameter Min Typ Max Unit 

Transmit 
power conducted  

TX_PWR = 0 
 

 +2.4  dBm 
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5. Mechanical size 

5.1. Radio module (pluggable) 

Used connectors: SAMTEC ñTMS-123-02-L-Sò 
 

2
2

,7
m

m

30,0mm

 

Figure 3: Size deRFmega128-22A00 and deRFmega128-22A02 

 

5.2. Footprint receptacles 

Used receptables: SAMTEC ñSLM-123-01-L-Sò 
 

2
0

,4
m

m

0,65mm1,27mm

 

Figure 4: Footprint receptacles 1.27mm pitch 
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5.3. Radio module (solderable) 

2
0

.4
m

m

30,0mm

 

Figure 5: Size deRFmega128-22C00 and deRFmega128-22C02 

 

5.4. Footprint Pads 

2
1

.4
m

m

1.0mm

1
.0

m
m

0.27mm

 

Figure 6: Footprint for deRFmega128-22C00 and deRFmega128-22C02 

 
Do not place ground areas below the radio module and near the chip-antenna. 
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6. PCB Design 

The PCB design of the radio module base board and placement affects the radio characteris-
tic. The radio module should be placed at the edge or side of a base board. The chip anten-
na should be directed to PCB side.  
 

PCB

OK

 
PCB

 
 
Do not place ground areas below the radio module and near the chip-antenna. 
 

PCB

No Ground

Plane

 

 

 
If the base board with the radio module will be placed into a metal case, it is necessary to 
use the radio module variant with coaxial connector and an external antenna. 
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7. Soldering Profile of deRFmega128-22C00 and deRFmega128-22C02 

Table 5 gives the soldering profile for the radio modules. 
 

Table 5: Soldering Profile 

Profile Feature Values 

Average-Ramp-up Rate (217°C to Peak) 3°C/sec max. 

Preheat Temperature 175°C ±25°C 180 sec. max 

Temperature Maintained Above 217°C 60 sec. to 150 sec. 

Time within 5°C of Actual Peak Temperature 20 sec. to 40 sec. 

Peak Temperature Range 260° 

Ramp-down Rate 6°C/sec max. 

Time 25°C to Peak Temperature 8 min. max. 

 
 
Figure 7 shows a recorded soldering profile for a radio module. The blue colored line illus-
trates a temperature sensor placed next to the soldering-contacts of the radio module. The 
pink line shows the set temperatures depending on the zone within the reflow soldering ma-
chine. 
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Figure 7: Recorded soldering profile 

 
A solder process without supply of nitrogen causes a discoloration of the metal RF-shielding. 
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8. Pin assignment 

Both pin headers respectively pin contacts provide the most important signals to the custom-
er: power supply, peripheral, programming, debugging, tracing, analog measurement and 
free programmable ports. All provided signals except VCC, DGND, RSTN, RSTON, AREF 
and CLKI are free programmable port pins (GPIO). 
 
 

 

 

Figure 8: Top overlay deRFmega128-22A00 

 

 

 

Figure 9: Top overlay deRFmega128-22A02 
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Figure 10: Top overlay deRFmega128-22C00 

 

 

 

Figure 11: Top overlay deRFmega128-22C02 
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Table 6: Pin assignment of deRFmega128-22A00 / 22A02 / 22C00 / 22C02 

Pin assignment 

Pin µC-Port Pin µC-Port 

1 VCC 24 VCC 

2 DGND 25 DGND 

3 AREF 26 PE0/RXD0/PCINT8 

4 PG1/DI1 27 PD2/RXD1/INT2 

5 RSTN 28 PE1/TXD0 

6 PG2 29 PD6/T1 

7 PD0/SCL/INT0 30 PE2/XCK0/AIN0 

8 PG5/OC0B 31 PE3/OC3A/AIN1 

9 PD1/SDA/INT1 32 PD4/ICP1 

10 PD3/TXD1/INT3 33 PE4/OC3B/INT4 

11 PD7/T0 34 PF0/ADC0 

12 PD5/XCK1 35 PE5/OC3C/INT5 

13 PB1/SCK/PCINT1 36 PF1/ADC1 

14 CLKI 37 PE6/T3/INT6 

15 PB2/MOSI/PCINT2/PDI 38 PF4/ADC4/TCK 

16 PB0/SSN/PCINT0 39 PE7/ICP3/CLKO/INT7 

17 PB3/MISO/PCINT3/PDO 40 PF5/ADC5/TMS 

18 PB6/OC1B/PCINT6 41 PF2/ADC2 

19 PB4/OC2/PCINT4 42 PF6/ADC6/TDO 

20 PB7/OC0A/OC1C/PCINT7 43 RSTON 

21 PB5/OC1A/PCINT5 44 PF7/ADC7/TDI 

22 DGND 45 DGND 

23 DGND 46 DGND 

 
Be careful: with User Manual version 1.2 the pin designation was changed from X1 (1 to 23) 
and X2 (1 to 23) to an incremental pin numbering from 1 to 46, beginning in the bottom left 
corner and move counter-clockwise around the module at top view. There were no electrical 
changes made! 
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Table 7: Description of available I/O port pins 

Description of available I/O port pins on header pins 

I/O port pin Alternate function (signal name) Comments 

PB0 SSN  PCINT0  

PB1 SCK  PCINT1  

PB2 MOSI PDI PCINT2  

PB3 MISO PDO PCINT3  

PB4  OC2A PCINT4  

PB5  OC1A PCINT5  

PB6   OC1B PCINT6  

PB7 OC0A OC1C PCINT7  

PD0 SCL INT0  Onboard Pull-Up Resistor 4k7 

PD1 SDA INT1  Onboard Pull-Up Resistor 4k7 

PD2 RXD1 INT2   

PD3 TXD1 INT3   

PD4  ICP1   

PD5  XCK1   

PD6  T1   

PD7  T0   

PE0 RXD0  PCINT8  

PE1 TXD0    

PE2 XCK0 AIN0   

PE3 OC3A AIN1   

PE4 OC3B INT4   

PE5 OC3C INT5   

PE6 T3 INT6   

PE7 ICP3 INT7 CLKO  

PF0 ADC0    

PF1 ADC1    

PF2 ADC2 DIG2   

PF4 ADC4  TCK  

PF5 ADC5  TMS  

PF6 ADC6  TDO  

PF7 ADC7  TDI  

PG1  DIG1   

PG2 AMR    

PG3 TOSC2    

PG4 TOSC1    

PG5 OC0B    

 
Note:  The I/O port pins PF3/ADC3/DIG4 and PG0/DIG3 are not available! 

PG4/TOSC1 and PG3/TOSC2 are connected internal with a 32.768kHz crystal (see 
section 9). 

 



User Manual 
Version 1.4 
2011-08-19 

 

     Radio modules deRFmega128 
  

 

 
 
 
www.dresden-elektronik.de 
 

 Page 17 of 41 

 

Table 8: Signal description list 

Signal name Function Type Active 
Level 

Comments 

Power 

VCC  
  

Voltage Regulator Power Supply 
Input 

Power  1.8V to 3.6V 

GND  Ground   

Clocks and Oscillators 

CLKI External Clock Input Input   

CLKO Divided System Clock Output Output   

JTAG 

TCK Test Clock Input  No pull-up resistor1 

TDI Test Data In Input  No pull-up resistor 

TDO Test Data Out Output   

TDM Test Mode Select Input  No pull-up resistor 

Serial Programming 

PDI Data Input Input   

PDO Data Output Output   

SCK Serial Clock Input   

Reset 

RSTN Microcontroller Reset I/O Low Pull-Up resistor2 

USART 

TXD0 ï TXD1 Transmit Data    

RXD0 ï RXD1 Receive Data    

XCK0 ï XCK1 Serial Clock    

Timer/Counter and PWM Controller 

OC0A-OC3A Output Compare and PWM Output 
A for Timer/Counter 0 to 3 

   

OC0B-OC3B Output Compare and PWM Output 
B for Timer/Counter 0 to 3 

   

OC0C-OC3C Output Compare and PWM Output 
C for Timer/Counter 0 to 3 

   

T0, T1, T3 Timer/Counter 0,1,3 Clock Input Input   

ICP1 
ICP3 

Timer/Counter Input Capture Trig-
ger 1 and 3 

Input   

AMR Automated Meter Reading Input   

Interrupt 

PCINT0 - 
PCINT7 

Pin Change Interrupt Source 0 to 7 Output   

INT0 ï INT7 External Interrupt Input 0 to7 Input   

SPI 

MISO SPI Master In/Slave Out I/O   

MOSI SPI Master  Out/Slave In I/O   

SCK SPI Bus Serial Clock I/O   

SSN SPI Slave Port Select I/O   

 
                                                
1
 Pull-up resistors on TCK, TDI and TDM are not assembled but needed for correct JTAG function 

2
 Internal MCU Pull-up resistor   
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Signal description list (continued) 

Signal name Function Type Active 
Level 

Comments 

Two-Wire-Interface 

SDA Two-Wire Serial Interface Data I/O  Onboard 4k7 Resist.  

SCL Two-Wire Serial Interface Clock I/O  Onboard 4k7 Resist.  

Analog-to-Digital Converter 

ADC0 ï ADC7 Analog to Digital Converter  
Channel 0 to 7 

Analog   

AREF Analog Reference Analog   

Analog Comparator 

AIN0 Analog Comparator Positive Input Analog   

AIN1 Analog Comparator Negative Input Analog   

Radio Transceiver 

DIG1/DIG2 Antenna Diversity Control Output Output   
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9. Clock 

The radio module family deRFmega128 contains an external onboard 32.768kHz and a 
16MHz crystal oscillator, see Figure 12 and Figure 13. The 32kHz oscillator can be used for 
deep-sleep mode of the microcontroller. The 10ppm low tolerance 16MHz oscillator is used 
as transceiver clock and provides a higher performance than the available internal clock. 
 
See section 10.4 for using the 32.768kHz oscillator. 
 

 

Figure 12: 32.768kHz crystal oscillator 

 

 

Figure 13: 16MHz crystal oscillator 
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10. Programming 

10.1. Required Hardware 

Various hardware setups are possible for a fast start-up of dresden elektronik radio modules: 
 

1. Option 

¶ (A) deRFmega128-22A00 or deRFmega128-22A02 

¶ (B) deRFtoRCB 

¶ (C) Sensor Terminal Board 

¶ (D) JTAG-ICE mkII or similar programmer, e.g. AVR Dragon 

¶ (E) Level-Shifter for tracing 
 

 

Figure 14: Programming option 1 

(A) 

(B) (C) 

(D) 

(E) 

(E) 
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2. Option 

¶ (A) deRFmega128-22A00 or deRFmega128-22A02 

¶ (B) deRFtoRCB 

¶ (C) JTAG-ICE mkII or similar programmer, e.g. AVR Dragon 

¶ (D) JTAG-ICE-Adapter (10 pins, pitch 1.27mm to 30 poles flat cable) 

¶ (E) Level-Shifter for tracing 
 
 

 

Figure 15: Programming option 2 

(A) 

(B) 

(C) 

(D) 

(D) 

(E) (E) 
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3. Option 

¶ (A) deRFmega128-22A00 or deRFmega128-22A02 

¶ (B) deRFbreakoutBoard 

¶ (C) JTAG-ICE mkII or similar programmer, e.g. AVR Dragon 

¶ (D) Level-Shifter for tracing 
 

 

Figure 16: Programming option 3 

 

Figure 17: deRFbreakoutBoard 

 

(A) 

(B) 

(B) 

(C) 

(D) 
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4. Option 

¶ (A) deRFmega128-22A00 or deRFmega128-22A02 

¶ (B) deRFnode 

¶ (C) JTAG-ICE mkII or similar programmer, e.g. AVR Dragon 

¶ (D) Level-Shifter for tracing (not pictured) 
 

 

Figure 18: Programming option 4 

 

Figure 19: deRFnode 

 
 

10.2. JTAG interface 

The deRFmega128-22A00 / 22A02 / 22C00 / 22C02 are programmable over JTAG interface 
(TDI, TDO, TCK, TMS). If the JTAG-ICE mkII programmer will be used, no external pull-up 
resistors are necessary. Use the pin connection shown in Figure 20 to connect the radio 
module to a suitable JTAG programmer, for example the JTAG-ICE mkII. 
 

 

Figure 20: JTAG connector 

It is necessary to use the latest version of AVR Studio (min. V4.18 + Service Pack 1 & 2 & 3) 
and to upgrade the JTAG-ICE mkII programmer firmware (min. V06.06; 06.06). 

(A) 

(B) 

(B) 

(C) 

(D) 
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10.3. Programming Example 

The following section describes the programming of a deRFmega128 radio module with AVR 
Studio version 4.18.700 and AVR Dragon programmer. 
 
First of all, install AVR Studio and the AVR Dragon or a suitable programmer. Connect the 
programmer with deRFmega128 and power up the module. Start AVR Studio (see Figure 21) 
and select the used AVR programmer (see Figure 22). 
 

 

Figure 21: AVR Studio main window 
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The AVR Dragon communicates over USB. Select the applicable items and push óConnectô 
(see Figure 22). 
 

 

Figure 22: Select AVR programmer 

After the connection was established, a new window will be open (see Figure 23). Select the 
correct microprocessor and push óRead Signatureô. For this example óATmega128RFA1ô is 
the correct value. A dialog appears, if the signature matches the selected device.  
 

 

Figure 23: Select the device 
































