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range of applications.

Applications of "Embedded -
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their architecture, performance, and application focus.
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Details

Product Status Obsolete

Core Processor ARM® Cortex®-M3

Core Size 32-Bit Single-Core

Speed 48MHz

Connectivity I²C, IrDA, SPI, UART/USART

Peripherals Brown-out Detect/Reset, DMA, POR, PWM, WDT

Number of I/O 47

Program Memory Size 128KB (128K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 16K x 8

Voltage - Supply (Vcc/Vdd) 1.62V ~ 3.6V

Data Converters A/D 10x10b; D/A 1x10b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 64-VFQFN Exposed Pad

Supplier Device Package 64-QFN (9x9)

Purchase URL https://www.e-xfl.com/product-detail/atmel/atsam3n2ba-mu

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/atsam3n2ba-mu-4380979
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


SAM3N Summary 2 
11011BS–ATARM–22-Feb-12

 

 

 

 

1. SAM3N Description 
Atmel's SAM3N series is a member of a family of Flash microcontrollers based on the high per- 
formance 32-bit ARM Cortex-M3 RISC processor. It operates at a maximum speed of 48 MHz 
and features up to 256 Kbytes of Flash and up to 24 Kbytes of SRAM. The peripheral set 
includes 2x USARTs, 2x UARTs, 2x TWIs, 3x SPI, as well as 1 PWM timer, 6x general purpose 
16-bit timers, an RTC, a 10-bit ADC and a 10-bit DAC. 

 

The SAM3N series is ready for capacitive touch thanks to the QTouch library, offering an easy 
way to implement buttons, wheels and sliders. 

 

The SAM3N device is an entry-level general purpose microcontroller. That makes the SAM3N 
the ideal starting point to move from 8- /16-bit to 32-bit microcontrollers. 

 

It operates from 1.62V to 3.6V and is available in 48-pin, 64-pin and 100-pin QFP, 48-pin and 
64-pin QFN, and 100-pin BGA packages. 

 

The SAM3N series is the ideal migration path from the SAM3S for applications that require a 
reduced BOM cost. The SAM3N series is pin-to-pin compatible with the SAM3S series. Its 
aggressive price point and high level of integration pushes its scope of use far into cost-sensi- 
tive, high-volume applications. 
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Figure 2-2. SAM3N 64-pin version Block Diagram 
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Figure 2-3. SAM3N 48-pin version Block Diagramz 
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Table 3-1. Signal Description List (Continued)

 

 

 

 
Signal Name 

 
Function Type 

Active 
Level 

Voltage 
Reference 

 
Comments 

Flash Memory 

 
 

 
ERASE 

 
 
 

Flash and NVM Configuration Bits Erase 
Command 

 

 
Input 

 

 
High 

 

 
VDDIO 

Reset State: 

- Erase Input 

- Internal pull-down 
enabled 

- Schmitt Trigger 
enabled(1)

 

Reset/Test 

 
NRST 

 
Microcontroller Reset I/O Low VDDIO 

Permanent Internal 

pull-up 

 
TST 

 
Test Mode Select Input 

 
VDDIO 

Permanent Internal 

pull-down 

Universal Asynchronous Receiver Transceiver - UARTx 

URXDx UART Receive Data Input      

UTXDx UART Transmit Data Output      

PIO Controller - PIOA - PIOB - PIOC 

PA0 - PA31 Parallel IO Controller A I/O  
 
 
 

VDDIO 

Reset State: 

- PIO or System 
IOs(2) 

- Internal pull-up 
enabled 

- Schmitt Trigger 
enabled(1)

 

PB0 - PB14 Parallel IO Controller B I/O  

 
 

PC0 - PC31 

 
 

Parallel IO Controller C 
 

I/O 

 

Universal Synchronous Asynchronous Receiver Transmitter USARTx 

SCKx USARTx Serial Clock I/O      

TXDx USARTx Transmit Data I/O      

RXDx USARTx Receive Data Input      

RTSx USARTx Request To Send Output      

CTSx USARTx Clear To Send Input      

Timer/Counter - TC 

TCLKx TC Channel x External Clock Input Input      

TIOAx TC Channel x I/O Line A I/O      

TIOBx TC Channel x I/O Line B I/O      

Pulse Width Modulation Controller- PWMC 

PWMx PWM Waveform Output for channel x Output      
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4. Package and Pinout 
SAM3N4/2/1/0/00 series is pin-to-pin compatible with SAM3S products. Furthermore 
SAM3N4/2/1/0/00 devices have new functionalities referenced in italic inTable 4-1, Table 4-3 
and Table 4-4. 

 
4.1 SAM3N4/2/1/0/00C Package and Pinout 
 
4.1.1 100-lead LQFP Package Outline 
 

Figure 4-1. Orientation of the 100-lead LQFP Package 
 

75 51 
 

76 50 
 
 
 
 
 
 
 
 

100 26 

 
1 25 

 

 

4.1.2 100-ball TFBGA Package Outline 
The 100-Ball TFBGA package has a 0.8 mm ball pitch and respects Green Standards. Its 
dimensions are 9 x 9 x 1.1 mm. 

 
Figure 4-2. Orientation of the 100-ball TFBGA Package 
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4.1.3 100-Lead LQFP Pinout 

 

 
Table 4-1. 100-lead LQFP SAM3N4/2/1/0/00C Pinout 
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4.1.4 100-ball TFBGA Pinout 
 

 
Table 4-2. 100-ball TFBGA SAM3N4/2/1/0/00C Pinout 
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(Not clocked) 

 
 
 

WFE or WFI 

+SLEEPDEEP 
bit = 0 

+LPM bit = 0 

Entry mode = WFI 
Interrupt Only; Entry 
mode = WFE Any 
Enabled Interrupt 
and/or Any Event 
from: Fast start-up 
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5.5.4 Low Power Mode Summary Table 

The modes detailed above are the main low power modes. Each part can be set to on or off sep- 
arately and wake up sources can be individually configured. Table 5-1 below shows a summary 
of the configurations of the low power modes. 

 

Table 5-1. Low Power Mode Configuration Summary 
 
 
 
 
 
 
 
 
 
 
 
 

3 µA typ 
 
 
 

 
5 µA/15 µA 

 

 
 
 
 
 
 
 
 
 
 
 
 

Notes: 1.  When considering wake-up time, the time required to start the PLL is not taken into account. Once started, the device works 
with the 4/8/12 MHz Fast RC oscillator. The user has to add the PLL start-up time if it is needed in the system. The wake-up 
time is defined as the time taken for wake up until the first instruction is fetched. 

2.  The external loads on PIOs are not taken into account in the calculation. 

3.  Supply Monitor current consumption is not included. 

4.  Total Current consumption. 

5.  5 µA on VDDCORE, 15 µA for total current consumption (using internal voltage regulator), 8 µA for total current consumption 
(without using internal voltage regulator). 

6.  Depends on MCK frequency. 

7.  In this mode the core is supplied and not clocked but some peripherals can be clocked. 
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Table 6-1. System I/O Configuration Pin List. 
 

SYSTEM_IO 

bit number 
Default function 

after reset 

 

 
Other function 

Constraints for 
normal start 

 
Configuration 

 
12 

 
ERASE 

 
PB12 

Low Level at 
startup(1)

 
 

In Matrix User Interface Registers 
(Refer to the System I/O 

Configuration Register in the Bus 
Matrix section of the product 

datasheet.) 

7 TCK/SWCLK PB7 - 

6 TMS/SWDIO PB6 - 

5 TDO/TRACESWO PB5 - 

4 TDI PB4 - 

- PA7 XIN32 - 
See footnote (2) below 

- PA8 XOUT32 - 

- PB9 XIN - 
See footnote (3) below 

- PB8 XOUT - 

Notes: 1.  If PB12 is used as PIO input in user applications, a low level must be ensured at startup to prevent Flash erase before the 
user application sets PB12 into PIO mode. 

2.  In the product Datasheet Refer to: Slow Clock Generator of the Supply Controller section. 

3.  In the product Datasheet Refer to: 3 to 20 MHZ Crystal Oscillator information in the PMC section. 
 
 
 

6.2.1 Serial Wire JTAG Debug Port (SWJ-DP) Pins 
The SWJ-DP pins are TCK/SWCLK, TMS/SWDIO, TDO/SWO, TDI and commonly provided on 
a standard 20-pin JTAG connector defined by ARM. For more details about voltage reference 
and reset state, refer to Table 3-1 on page 7. 

 

At startup, SWJ-DP pins are configured in SWJ-DP mode to allow connection with debugging 
probe. Please refer to the Debug and Test Section of the product datasheet. 

 

SWJ-DP pins can be used as standard I/Os to provide users more general input/output pins 
when the debug port is not needed in the end application. Mode selection between SWJ-DP 
mode (System IO mode) and general IO mode is performed through the AHB Matrix Special 
Function Registers (MATRIX_SFR). Configuration of the pad for pull-up, triggers, debouncing 
and glitch filters is possible regardless of the mode. 

 

The JTAGSEL pin is used to select the JTAG boundary scan when asserted at a high level. It 
integrates a permanent pull-down resistor of about 15 kΩ to GND, so that it can be left uncon- 
nected for normal operations. 

 

By default, the JTAG Debug Port is active. If the debugger host wants to switch to the Serial 
Wir e Deb u g Po rt , it mu st pr ovid e a de dica t e d JTAG se qu en ce on TM S/ SWDIO a n d 
TCK/SWCLK which disables the JTAG-DP and enables the SW-DP. When the Serial Wire 
Debug Port is active, TDO/TRACESWO can be used for trace. 

 

The asynchronous TRACE output (TRACESWO) is multiplexed with TDO. So the asynchronous 
trace can only be used with SW-DP, not JTAG-DP. For more information about SW-DP and 
JTAG-DP switching, please refer to the Debug and Test Section. 
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6.3 Test Pin  
 
The TST pin is used for JTAG Boundary Scan Manufacturing Test or Fast Flash programming 
mode of the SAM3N series. The TST pin integrates a permanent pull-down resistor of about 15 
kΩ to GND, so that it can be left unconnected for normal operations. To enter fast programming 
mode, see the Fast Flash Programming Interface (FFPI) section. For more on the manufacturing 
and test mode, refer to the “Debug and Test” section of the product datasheet. 

 
6.4 NRST Pin  

 
The NRST pin is bidirectional. It is handled by the on-chip reset controller and can be driven low 
to provide a reset signal to the external components or asserted low externally to reset the 
microcontroller. It will reset the Core and the peripherals except the Backup region (RTC, RTT 
and Supply Controller). There is no constraint on the length of the reset pulse and the reset con- 
troller can guarantee a minimum pulse length. The NRST pin integrates a permanent pull-up 
resistor to VDDIO of about 100 kΩ . By default, the NRST pin is configured as an input. 

 

6.5 ERASE Pin  

 
The ERASE pin is used to reinitialize the Flash content (and some of its NVM bits) to an erased 
state (all bits read as logic level 1). It integrates a pull-down resistor of about 100 kΩ to GND, so 
that it can be left unconnected for normal operations. 
 

This pin is debounced by SCLK to improve the glitch tolerance. When the ERASE pin is tied high 
during less than 100 ms, it is not taken into account. The pin must be tied high during more than 
220 ms to perform a Flash erase operation. 
 

The ERASE pin is a system I/O pin and can be used as a standard I/O. At startup, the ERASE 
pin is not configured as a PIO pin. If the ERASE pin is used as a standard I/O, startup level of 
this pin must be low to prevent unwanted erasing. Please refer to Section 11.2 “Peripheral Sig- 
nals Multiplexing on I/O Lines” on page 42. Also, if the ERASE pin is used as a standard I/O 
output, asserting the pin to low does not erase the Flash. 
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7. Processor and Architecture 
 

 

7.1 ARM Cortex-M3 Processor 
• Version 2.0 

• Thumb-2 (ISA) subset consisting of all base Thumb-2 instructions, 16-bit and 32-bit. 

• Harvard processor architecture enabling simultaneous instruction fetch with data load/store. 

• Three-stage pipeline. 

• Single cycle 32-bit multiply. 

• Hardware divide. 

• Thumb and Debug states. 

• Handler and Thread modes. 

• Low latency ISR entry and exit. 
 

 

7.2 APB/AHB Bridge 
The SAM3N4/2/1/0/00 product embeds one peripheral bridge: 

The peripherals of the bridge are clocked by MCK. 

 

7.3 Matrix Masters 
The Bus Matrix of the SAM3N product manages 3 masters, which means that each master can 
perform an access concurrently with others, to an available slave. 

Each master has its own decoder, which is defined specifically for each master. In order to sim- 
plify the addressing, all the masters have the same decodings. 

 

Table 7-1. List of Bus Matrix Masters 
 

Master 0 Cortex-M3 Instruction/Data 

Master 1 Cortex-M3 System 

Master 2 Peripheral DMA Controller (PDC) 

 

7.4 Matrix Slaves 
 

 

The Bus Matrix of the SAM3N product manages 4 slaves. Each slave has its own arbiter, allow- 
ing a different arbitration per slave. 

 

Table 7-2. List of Bus Matrix Slaves 
 

Slave 0 Internal SRAM 

Slave 1 Internal ROM 

Slave 2 Internal Flash 

Slave 3 Peripheral Bridge 
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7.7 Debug and Test Features 

• Debug access to all memory and registers in the system, including Cortex-M3 register bank 
when the core is running, halted, or held in reset. 

• Serial Wire Debug Port (SW-DP) and Serial Wire JTAG Debug Port (SWJ-DP) debug access 

• Flash Patch and Breakpoint (FPB) unit for implementing breakpoints and code patches 

• Data Watchpoint and Trace (DWT) unit for implementing watchpoints, data tracing, and 
system profiling 

• Instrumentation Trace Macrocell (ITM) for support of printf style debugging 

• IEEE1149.1 JTAG Boundary-can on All Digital Pins 
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9.1.3.9 Fast Flash Programming Interface 

The Fast Flash Programming Interface allows programming the device through either a serial 
JTAG interface or through a multiplexed fully-handshaked parallel port. It allows gang program- 
ming with market-standard industrial programmers. 

 

The FFPI supports read, page program, page erase, full erase, lock, unlock and protect 
commands. 

 

The Fast Flash Programming Interface is enabled and the Fast Programming Mode is entered 
when TST and PA0 and PA1are tied low. 

 
9.1.3.10 SAM-BA Boot 

The SAM-BA Boot is a default Boot Program which provides an easy way to program in-situ the 
on-chip Flash memory. 

 

The SAM-BA Boot Assistant supports serial communication via the UART0. 
 

The SAM-BA Boot provides an interface with SAM-BA Graphic User Interface (GUI). 
 

The SAM-BA Boot is in ROM and is mapped in Flash at address 0x0 when GPNVM bit 1 is set to 0. 
 

9.1.3.11 GPNVM Bits 
 

 
The SAM3N features three GPNVM bits that can be cleared or set respectively through the com- 
mands “Clear GPNVM Bit” and “Set GPNVM Bit” of the EEFC User Interface. 
 

. 
 

Table 9-2. General-purpose Non volatile Memory Bits 
 

GPNVMBit[#] Function 

0 Security bit 

1 Boot mode selection 

 

9.1.4 Boot Strategies 
The system always boots at address 0x0. To ensure a maximum boot possibilities the memory 
layout can be changed via GPNVM. 

 

A general purpose NVM (GPNVM) bit is used to boot either on the ROM (default) or from the 
Flash. 

 

The GPNVM bit can be cleared or set respectively through the commands “Clear General-pur- 
pose NVM Bit” and “Set General-purpose NVM Bit” of the EEFC User Interface. 

 

Setting the GPNVM Bit 1 selects the boot from the Flash, clearing it selects the boot from the 
ROM. Asserting ERASE clears the GPNVM Bit 1 and thus selects the boot from the ROM by 
default. 
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Figure 10-1.   System Controller Block Diagram 
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FSTT0 - FSTT15 are possible Fast Startup Sources, generated  by WKUP0-WKUP15 Pins, but are not physical pins. 
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11.2.3 PIO Controller C Multiplexing 

 

I/O Line Peripheral A Peripheral B Peripheral C Extra Function System Function Comments 

PC0           100-pin version 

PC1           100-pin version 

PC2           100-pin version 

PC3           100-pin version 

PC4   NPCS1       100-pin version 

PC5           100-pin version 

PC6           100-pin version 

PC7   NPCS2       100-pin version 

PC8   PWM0       100-pin version 

PC9   PWM1       100-pin version 

PC10   PWM2       100-pin version 

PC11   PWM3       100-pin version 

PC12       AD12   100-pin version 

PC13       AD10   100-pin version 

PC14   PCK2       100-pin version 

PC15       AD11   100-pin version 

PC16   PCK0       100-pin version 

PC17   PCK1       100-pin version 

PC18   PWM0       100-pin version 

PC19   PWM1       100-pin version 

PC20   PWM2       100-pin version 

PC21   PWM3       100-pin version 

PC22   PWM0       100-pin version 

PC23   TIOA3       100-pin version 

PC24   TIOB3       100-pin version 

PC25   TCLK3       100-pin version 

PC26   TIOA4       100-pin version 

PC27   TIOB4       100-pin version 

PC28   TCLK4       100-pin version 

PC29   TIOA5   AD13   100-pin version 

PC30   TIOB5   AD14   100-pin version 

PC31   TCLK5   AD15   100-pin version 
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– Support for two PDC channels with connection to receiver and transmitter (for 

UART0 only) 
 

12.4 USART  
 
• Programmable Baud Rate Generator 

• 5- to 9-bit full-duplex synchronous or asynchronous serial communications 

– 1, 1.5 or 2 stop bits in Asynchronous Mode or 1 or 2 stop bits in Synchronous Mode 

– Parity generation and error detection 

– Framing error detection, overrun error detection 

– MSB- or LSB-first 

– Optional break generation and detection 

– By 8 or by-16 over-sampling receiver frequency 

– Hardware handshaking RTS-CTS 

– Receiver time-out and transmitter timeguard 

– Optional Multi-drop Mode with address generation and detection 

• RS485 with driver control signal 

• ISO7816, T = 0 or T = 1 Protocols for interfacing with smart cards (Only on USART0) 

– NACK handling, error counter with repetition and iteration limit 

• SPI Mode 

– Master or Slave 

– Serial Clock programmable Phase and Polarity 

– SPI Serial Clock (SCK) Frequency up to MCK/4 

• IrDA modulation and demodulation (Only on USART0) 

– Communication at up to 115.2 Kbps 

• Test Modes 

– Remote Loopback, Local Loopback, Automatic Echo 

• PDC support (for USART0 only) 
 

12.5 Timer Counter (TC) 
• Six 16-bit Timer Counter Channels 

• Wide range of functions including: 

– Frequency Measurement 

– Event Counting 

– Interval Measurement 

– Pulse Generation 

– Delay Timing 

– Pulse Width Modulation 

– Up/down Capabilities 

• Each channel is user-configurable and contains: 

– Three external clock inputs 

– Five internal clock inputs 
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Table 13-2. 64-lead LQFP Package Dimensions (in mm) 

 

 

Symbol 
Millimeter Inch 

Min Nom Max Min Nom Max 

A – – 1.60 – – 0.063 

A1 0.05 – 0.15 0.002 – 0.006 

A2 1.35 1.40 1.45 0.053 0.055 0.057 

D 12.00 BSC 0.472 BSC 

D1 10.00 BSC 0.383 BSC 

E 12.00 BSC 0.472 BSC 

E1 10.00 BSC 0.383 BSC 

R2 0.08 – 0.20 0.003 – 0.008 

R1 0.08 – – 0.003 – – 

q 0° 3.5° 7° 0° 3.5° 7° 

θ1 0° – – 0° – – 

θ2 11° 12° 13° 11° 12° 13° 

θ3 11° 12° 13° 11° 12° 13° 

c 0.09 – 0.20 0.004 – 0.008 

L 0.45 0.60 0.75 0.018 0.024 0.030 

L1 1.00 REF 0.039 REF 

S 0.20 – – 0.008 – – 

b 0.17 0.20 0.27 0.007 0.008 0.011 

e 0.50 BSC. 0.020 BSC. 

D2 7.50 0.285 

E2 7.50 0.285 

Tolerances of Form and Position 

aaa 0.20 0.008 

bbb 0.20 0.008 

ccc 0.08 0.003 

ddd 0.08 0.003 
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Table 13-3. 48-pad QFN Package Dimensions (in mm) 

 

 
Symbol 

Millimeter Inch 

Min Nom Max Min Nom Max 

A – – 090 – – 0.035 

A1 – – 0.050 – – 0.002 

A2 – 0.65 0.70 – 0.026 0.028 

A3 0.20 REF 0.008 REF 

b 0.18 0.20 0.23 0.007 0.008 0.009 

D 7.00 bsc 0.276 bsc 

D2 5.45 5.60 5.75 0.215 0.220 0.226 

E 7.00 bsc 0.276 bsc 

E2 5.45 5.60 5.75 0.215 0.220 0.226 

L 0.35 0.40 0.45 0.014 0.016 0.018 

e 0.50 bsc 0.020 bsc 

R 0.09 – – 0.004 – – 

Tolerances of Form and Position 

aaa 0.10 0.004 

bbb 0.10 0.004 

ccc 0.05 0.002 
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Table 14-1. 
 

 
Ordering Code 

 
MRL 

Flash 
(Kbytes) Package Package Type 

Temperature 
Operating Range 

 

ATSAM3N1AA-AU 
 

A 
 

64 LQFP48 Green 
Industrial 

-40°C to 85°C 
 

ATSAM3N1AB-AU 
 

B 
 

64 LQFP48 Green 
Industrial 

-40°C to 85°C 
 

ATSAM3N1AA-MU 
 

A 
 

64 QFN48 Green 
Industrial 

-40°C to 85°C 
 

ATSAM3N1AB-MU 
 

B 
 

64 QFN48 Green 
Industrial 

-40°C to 85°C 
 

ATSAM3N0CA-AU 
 

A 
 

32 LQFP100 Green 
Industrial 

-40°C to 85°C 
 

ATSAM3N0CA-CU 
 

A 
 

32 TFBGA100 Green 
Industrial 

-40°C to 85°C 
 

ATSAM3N0BA-AU 
 

A 
 

32 LQFP64 Green 
Industrial 

-40°C to 85°C 
 

ATSAM3N0BA-MU 
 

A 
 

32 QFN64 Green 
Industrial 

-40°C to 85°C 
 

ATSAM3N0AA-AU 
 

A 
 

32 LQFP48 Green 
Industrial 

-40°C to 85°C 
 

ATSAM3N0AA-MU 
 

A 
 

32 QFN48 Green 
Industrial 

-40°C to 85°C 
 

ATSAM3N00BA-AU 
 

A 
 

16 LQFP64 Green 
Industrial 

-40°C to 85°C 
 

ATSAM3N00BA-MU 
 

A 
 

16 QFN64 Green 
Industrial 

-40°C to 85°C 
 

ATSAM3N00AA-AU 
 

A 
 

16 LQFP48 Green 
Industrial 

-40°C to 85°C 
 

ATSAM3N00AA-MU 
 

A 
 

16 QFN48 Green 
Industrial 

-40°C to 85°C 
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