Datasheet MEGA2560-USB Microcontroller Module

Microcontroller Module
MEGA2560-USB
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Datasheet MEGA2560-USB Microcontroller Module

Module Key Features

Microcontrollermodule with ATmega2560-AU AVR microcontroller and Silabs CP2102 USB-UART bridge.

e Microcontroller ATmega2560-AU TQFP100 (0-16MHz 4,5V...5,5V)
e USB-UART-Bridge CP2102 (connected to PORT] USART3 via solder jumper J1/2)
*  Power supply configuration
o External Power Supply connected to +UB Pin, regulated 5V VCC with LDO linear voltage
regulator or
o External 5V Power Supply connected to any VCC Pin USB or
o VBUS voltage 5V
 USB-side ESD-protected (VBUS, D+, D-, Suppressor-Diode-Array)
¢ USB-Connector Mini-USB SMD
« Leveltranslator between microcontroller USART3 and USB-USART-Bridge, enables maximum
transferrate of CP2102 at full VCC range
¢ Reset-Button
+ Optional reset via DTR signal of USB-UART bridge (logic level fitted)
e  Status-LED (connected via J4 solder jumper to PL7)
¢ USB VBUS power status LED
¢ C-L connected to AVCC pin, decoupling capacitors connected to VCC path
.  Atme'®-pin-compatible ISP programming connector (6-pin, 2-row, soldered)
« All microcontroller IO pins are routed to pinheader connector pads (CON1 and CON2, 2 x 50-pin 2-
row, contact spacing 2,54mm, module fits on 2,54mm perfboard)
e Quartz Q2 connected to XTAL1/2 (not soldered)
* Quartz Q1 32,768kHz SMD connected to TOSC1/2
e Pcb dimensions 63,50mm x 30,5mm
*  Pcb technology: FR4, two layers, solder resist, surface NiAu

Optional available:

e Pinheader 2 x 50-pin 2-row, Au, contact spacing 2,54mm
* Receptacle 2 x 50-pin 2-row, Au, contact spacing 2,54mm
e Quartz Q2 connected to XTAL1/2 (Systemclock)
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Datasheet MEGA2560-USB Microcontroller Module

Pin Assignment

Port Pin Assignment

PORT SIGNAL ALTERNATE PORT FUNCTION MODULE CONNECTOR
PAO ADO CON1-13
PA1 AD1 CON1-14
PA2 AD2 CON1-15
PA3 AD3 CON1-16
PORTA PA4 AD4 CON1-17
PAS AD5 CON1-18
PA6 AD6 CON1-19
PA7 AD7 CON1-20
PBO SS\ PCINTO CON2-32
PB1 (ISP) SCK PCINT1 CON2-33
PB2 (ISP) MOSI PCINT2 CON2-34
PORTR PB3 (ISP) MISO PCINT3 CON2-35
PB4 OC2A PCINT4 CON2-36
PB5 OC1A PCINT5 CON2-37
PB6 OC1B PCINT6 CON2-38
PB7 OCOA OC1C PCINT? CON2-39
PCO A8 CON1-39
PC1 A9 CON1-38
PC2 A10 CON1-37
PC3 All CON1-36
PORTC PC4 A12 CON1-35
PC5 A13 CON1-34
PC6 Al4 CON1-33
PC7 A15 CON1-32
PDO INTO SCL CON1-49
PD1 INTL SDA CON1-48
PD2 INT2 RXD1 CON1-47
PD3 INT3 TXD1 CON1-46
PORTD PD4 ICP1 CON1-45
PD5 XCK1 CON1-44
PD6 T1 CON1-43
PD7 TO CON1-42
PEO RXDO PCINT8 CON2-16
PE1 TXDO CON2-17
PE2 AINO XCKO CON2-18
PE3 AIN1 OC3A CON2-19
PORTE PE4 INT4 OC3B CON2-20
PE5 INT5 OC3C CON2-21
PE6 INT6 T3 CON2-22
PE7 INT7 ICP3 CLKO CON2-23
PFO ADCO CON2-12
PF1 ADC1 CON2-11
PF2 ADC2 CON2-10
PF3 ADC3 CON2-9
PORTF PF4 (JTAG) ADC4 TCK CON2-8
PF5 (JTAG) ADC5 TMS CON2-7
PF6 (JTAG) ADC6 TDO CON2-6
PF7 (JTAG) ADC7 TDI CON2-5
PGO WR\ CON1-41
PG1 RD\ CON1-40
PG2 ALE CON1-21
PORTG PG3 (Q1) TOSC2 -
PG4 (Q1) TOSC1 -
PG5 OCOB CON2-13
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Datasheet MEGA2560-USB Microcontroller Module

PORT SIGNAL ALTERNATE PORT FUNCTION MODULE CONNECTOR
PHO RXD2 CON2-24
PH1 TXD2 CON2-25
PH2 XCK2 CON2-26
PH3 OC4A CON2-27
PORTH PH4 OC4B CON2-28
PH5 0C4C CON2-29
PH6 0oCcz2B CON2-30
PH7 T4 CON2-31
PJO (TXD CP2102) RXD3 PCINT9 CON1-29
PJ1 (RXD CP2102) | TXD3 PCINT10 CON1-28
PJ2 XCK 3 PCINT11 CON1-27
P13 PCINT12 CON1-26
PORTJ PJ4 PCINT13 CON1-25
PJ5 PCINT14 CON1-24
PJ6 PCINT15 CON1-23
P17 - CON1-22
PKO ADCS8 PCINT16 CON1-5
PK1 ADC9 PCINT17 CON1-6
PK2 ADC10 PCINT18 CON1-7
PK3 ADC11 PCINT19 CON1-8
PORTK PK4 ADC12 PCINT20 CON1-9
PK5 ADC13 PCINT21 CON1-10
PK6 ADC14 PCINT22 CON1-11
PK7 ADC15 PCINT23 CON1-12
PLO ICP4 CON2-42
PL1 ICP5 CON2-43
PL2 T5 CON2-44
PL3 OC5A CON2-45
PORTL PL4 OC5B CON2-46
PL5 0CsC CON2-47
PL6 - CON2-48
PL7 - CON2-49

Additional Signals

SIGNAL MODULE CONNECTOR

RESET\ RESET LOW ACTIVE CON2-50 CON3-5
D+ USB DP CON1-3
D- uUSB DM CON1-2
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Datasheet MEGA2560-USB Microcontroller Module

Power Domains

POWER DOMAINS DESCRIPTION MODULE CONNECTOR
CON1-30
VCC TARGET VOLTAGE CON2-3
(ALL VCC PINS ARE CONNECTED) CON2-14
CON3-2
CON1-4
CON1-31
CON1-50
CON2-2
GND ?ARL(I)_UGNNDD PINS ARE CONNECTED) CON2-4
CON2-15
CON2-40
CON2-41
CON3-6
+UB EXTERNAL POWER SUPPLY CON2-1
USB VBUS +5V
45V (DO NOT APPLY AN EXTERNAL VOTAGE TO THIS PIN! CON1-1
PLEASE NOTE THE MAXIMUM CURRENT CAPABILITY OF
USB VBUS!)
USB CONNECTOR
CON2 CON1
+UB [® @ GND +5v @M @ | D-
VCC |(3) (@) GND D+ (3 @ | GND
PF7 |(®) (6) PF6 PKO 5) 6 | PK1
PF5 |(D ®) PF4 PK2 @ ® | PK3
PF3 |@ 49 PF2 PK4 @ 40 | PK5
PF1 |41 42 PFO PK6 (1) 42 | PK7
PG5 |43 G4 VCC PAO 43 44 | PA1
GND |45 48 PEO PA2 45 (6) | PA3
PE1 |47 @8 PE2 PA4 47) PA5
PE3 @0 PE4 PA6 49 @0 | PA7
PE5 |@) 22 PE6 PG2 29 @ | PJ7
PE7 |23 249 PHO PJ6 83 @3 | PJ5
PH1 |25 26 PH2 PJ4 25 29 | PJ3
PH3 |€7 €8 PH4 PJ2 @7 e8| PJ1
PH5 |29 80 PH6 PJ0¢9 &9 | VCC
PH7 |3} 52 PBO GND 39 82| PC7
PB1 |63 34 PB2 PC6 33 PC5
PB3 |85 G0 PB4 PC4 @5 @8 | PC3
PB5 |87 38 PB6 PC2 67 6 | PC1
PB7 |69 @0 GND PCO 69 @0 | PG1
GND |@) @2 PLO PGO @ @ | PD7
PL1 @4 PL2 PD6 @3 @4 | PD5
PL3 |45 @8 PL4 PD4 @5 @6 | PD3
PL5 |@? @ PL6 PD2 @) PD1
PL7 |49 60 RESET\ PDO 49 GND
PIN CONFIGURATION
TOP VIEW
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_ Datasheet MEGA2560-USB Microcontroller Module

Power Supply Configuration

It is possible to choose between following power supply configurations:

* External Power Supply connected to +UB Pin, regulated 5V VCC with LDO linear voltage regulator
« External 5V Power Supply connected to any VCC Pin USB
« VBUS voltage 5V

POWER SUPPLY CONFIGURATION JUMPER JUMPER STATUS
EXTERNAL SUPPLY VOTAGE APPLIED TO +UB PIN ;g 855258
EXTERNAL SUPPLY VOTAGE APPLIED TO ANY VCC PIN ig SEEHEB
USB VBUS VOLTAGE 5V () ;g gtgzgg

(1) USB VBUS voltage 5V is always available at pin CON1-1. If supplying external components with
VBUS voltage PLEASE NOTE THE MAXIMUM CURRENT CAPABILITY OF USB VBUS!

USB UART Bridge

Due to CP2102 USB UART Bridge, the microcontroller module provides the opportunity to send and receive
data via USB, either using the virtual com port VCP or the direkt USB driver DLL USBxpress. To use this
feature it is necessary to close one solder jumper on the pcb.

The UART of CP2102 is connected to PORT] USART3 of ATmega2560. The logic levels of the interface
signals are fitted due to level translator.

CP2102 ATmega2560
TXD PJO (RXD)
PORTJ RXD PJ1 (TXD)

Jumper Settings
Close following solder jumper to use USB USART Bridge connected to USART3:

JUMPER JUMPER STATUS
12 USE USB UART BRIDGE CLOSED
USE PORT PIN FUNCTION OF PJO/PJ1 OPENED

Reset via DTR Signal

It is possible to reset the microcontroller via DTR Signal

e either by opening the VCP or
* by control the DTR signal manually when using the direct USB driver DLL USBxpress.

To use this feature close following solder jumper:

JUMPER JUMPER STATUS
11 USE DTR RESET FEATURE CLOSED
DO NOT USE THIS FEATURE OPENED
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Datasheet MEGA2560-USB Microcontroller Module

On-board LED

The on-board LED is connected to PL7 of ATmega2560 via solder jumper J4. The jumper must be closed to

use the LED.
JUMPER JUMPER STATUS
34 USE LED CLOSED
DO NOT USE LED OPENED

Program and Debug Interface

PORT PIN MODULE
PROGRAM AND DEBUG SIGNAL ‘ ATMEGA2560 ‘ CONNECTOR
PDI (MOSI) PB2 CON3-4
PDO (MISO) PB3 CON3-1
ISP SCK PB1 CON3-3
RESET\ RESET\ CON3-5
VCC VCC CON3-2
GND GND CON3-6
TDI PF7 CON2-5
TDO PF6 CON2-6
TCK PF4 CON2-8
JTAG T™MS PF5 CON2-7
RESET\ RESET\ CON2-50
VCC VCC ANY VCC PIN OF CON1/CON2
GND GND ANY GND PIN OF CON1/CON2

ISP Pins also routed to connector CON2.
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_ Datasheet MEGA2560-USB Microcontroller Module

USB CONNECTOR USB CONNECTOR
CON2 CON1 CON2 CON1
® @ [0)6) D @ GND 0o
@@ @@ VCC @@GND @@ GND
®® A ®® ™ [®® D0 ®®
@ ® @® TMS|@ ® TCK ®®
® @ ® 0 ©® @ ® ©
@™ @2 M @ @ @ ) 12
a3 aa 3 9 @3 {4 vcec 13 @
15 48 45 4 GND | @® @ ®
i @ i 49 i 18 i @
49 @ @ 19 @ @
@)@ 21 @ @ @ 2) @2
2 e @3 29 23 29 23 2
@ 29 @5 29 @5 29 25 28
27 @8 2 €D @ 2) @8
29 60 29 60 29 60 29 80| VCC
@) 32 @) 62 6182 GND 39 62
63 8 83 &4 63 84 83 69
85 8 85 @6 35 @36 85 36
<) J<L:] 80 69 80 69 80 68
69 @0 69 40 39 @0 GND 39 40
@a - @ @ GND |@) @2 @) @
@@ G v o @3 @ @3 @9 43 @3
@B@w P 45 @o @5 @o @5 @e
@@ (& @ @CON3 @7 @8 @ @9 47 @
@60 ®@OO 9 60 @9 60 RESET\ 49 60 | GND

538§ PIN CONFIGURATION
O A8 b3 JTAG INTERFACE

PIN CONFIGURATION TOEMIEN
ISP INTERFACE
TOP VIEW

1
Pin signal assignment of the ISP connector complies to ATMEL®
PDO . O vCC design recommendations. Directly connect AVRISPmKII®,
SCK |OO| PDI JTAGICEmMKII®, JTAGICE3®, AVR ONE! ® and compatible

RESET\ | O O| GND programmers to ISP connector of microcontroller module.
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- Datasheet MEGA2560-USB Microcontroller Module

Jumper Configuration Overview

Power Supply Configuration

POWER SUPPLY CONFIGURATION JUMPER JUMPER STATUS
EXTERNAL SUPPLY VOTAGE APPLIED TO +UB PIN = SRosED
EXTERNAL SUPPLY VOTAGE APPLIED TO ANY VCC PIN == SPENED
USB VBUS VOLTAGE 5V = SR

On Board LED

JUMPER CONFIGURATION JUMPER STATUS
14 USE LED CLOSED
DO NOT USE LED OPENED

USB-UART-Bridge

JUMPER CONFIGURATION JUMPER STATUS

USE USB UART BRIDGE CLOSED
USE PORT PIN FUNCTION OF PJ0O/PJ1 OPENED

J2

Reset via DTR signal

JUMPER CONFIGURATION JUMPER STATUS
11 USE DTR RESET FEATURE CLOSED
DO NOT USE THIS FEATURE OPENED
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Datasheet MEGA2560-USB Microcontroller Module

Charakteristics

Target Voltage and System Clock

ATmega2560 Condition Value Unit
min typ max
Target Supply VCC fsys=0..16MHz 4,5 5,0 5,5 \
Voltage
System Clock fsys - - 16 MHz
Power Supply Voltages
Pin Condition Value Unit
min typ max
External Supply VCC Jumper opened: 15 4,5 5,0 5,5 Y
Voltage applied to Jumper opened: 13
any VCC Pin
External Supply +uB @ Iyax = 0,5A 6,1 - 9,0 Vv

Voltage applied to
Pin +UB

No voltage applied to
Pin +5V.

Jumper closed: 15
Jumper opened: 13

(1) If an external power supply voltage is applied to +UB pin, the LDO linear regulator TS1117CW-5,0
is used to regulate the 5,0V VCC target voltage. The maximum dropout voltage of the regulator
amounts 1,5V (typ. 1,3V) at 1,0A. The operating junction temperature is 0°C to 125°C. Please
note the maximum operating values of the regulator (see datasheet) if using higher currents and
higher +UB voltages than specified in table above.

USB-UART-Bridge Leveltranslator and Baudrate

Note Value Unit
min typ max

Translated voltage VCC Full possible VCC 4,5 - 5,5 \Y

range range of
ATmega2560

Transferrate TR See also Silabs = = 921600 bps
Application Note
AN205 for Baudrates
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Datasheet MEGA2560-USB Microcontroller Module

ATmega2560 Features

ATmega2560

Flash (Kbytes) 256
SRAM (Kbytes) 8
EEPROM (Bytes) 4096
Pin Count 100
Max. Operating Frequency 16MHz
Max I/O Pins 86
Ext Interrupts 32
SPI 5
TWI 1
UART 4
ADC channels 16
ADC resolution 10 bit
ADC speed 15
Analog Comparators 1
Timers 6
Output Compare channels 16
Input Capture Channels 4
PWM Channels 15
Calibrated RC Oscillator yes
Self Program Memory yes
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Datasheet MEGA2560-USB Microcontroller Module

Dimensions and Layout

30,48
CON2 CON/1
(010 (0]6)
@@ ®@
®® S ® ®
@® ®®
OX) © 40
@ @ D @2
@ @ 3 49
® @® 15 6
@ ® @@ (®
@9 2 @ e
@@ &1 e

3 2 @ L2

3 @ @ 25 29
YL 2 28
29 60 29 &0
@) 62 @) &2
KRR 83 39
@5 36 35 39
69 69 3 39
9 @0 89 @0
@ @ @) @
@ @ @3 a9
@ @s 4 ao
@@ & @ @CON3 4 ag
@®H @O @9 61—

5,08 2,54 ~
27,94
(11x2,54)

DIMENSIONS IN MM
TOP VIEW
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Datasheet MEGA2560-USB Microcontroller Module

Intended use This product is intended to use as development and evaluation board for developing microcontroller based
applications.

Disclaimer This product is not authorized for use in safety-critical applications (such as life support) where a failure of this
product would reasonably be expected to cause severe personal injury or death.

Rodenhausen Electronic makes no warranty, representation or guarantee regarding the suitability of its products for
any particular purpose, nor does Rodenhausen Electronic assume any liability arising out of the application or use of
any product or circuit, and specifically disclaims any and all liability, including without limitation special,
consequential or incidental damages.

“Typical” parameters which may be provided in this documentation and/or specifications can and do vary in different
applications and actual performance may vary over time. All operating parameters, including “Typicals” must be
validated for each customer application by customer’s technical experts.

Rodenhausen Electronic reserve the right to make corrections, modifications, enhancements, improvements, and
other changes to this product (including changes of layout, schematic and documentation) at any time and to
discontinue this product without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete.
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