
Microchip Technology - ATSAM3N00AA-MUR Datasheet

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?
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memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
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Microcontrollers"
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processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
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2. SAM3N Block Diagram 
 
Figure 2-1. SAM3N 100-pin version Block Diagram 
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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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4.1.3 100-Lead LQFP Pinout 

 

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

 

1 ADVREF 
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4.2.1 64-Lead LQFP and QFN Pinout 
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64-pin version SAM3N devices are pin-to-pin compatible with SAM3S products. Furthermore, 
SAM3N products have new functionalities shown in italic in Table 4-3. 

 

Table 4-3. 64-pin SAM3N4/2/1/0/00B Pinout 
 

1 ADVREF 

2 GND 

3 PB0/AD4 

4 PB1AD5 

5 PB2/AD6 

6 PB3/AD7 

7 VDDIN 

8 VDDOUT 
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Note: The bottom pad of the QFN package must be connected to ground. 
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4.3 SAM3N4/2/1/0/00A Package and Pinout 

 
Figure 4-5. Orientation of the 48-pad QFN Package 
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Figure 4-6. Orientation of the 48-lead LQFP Package 
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4.3.1 48-Lead LQFP and QFN Pinout 
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Table 4-4. 48-pin SAM3N4/2/1/0/00A Pinout 
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Figure 5-1. Single Supply 
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Figure 5-2. Core Externally Supplied 
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Note: Restrictions 
With Main Supply < 3V, ADC and DAC are not usable. 
With Main Supply >= 3V, all peripherals are usable. 

 
 

Figure 5-3 below provides an example of the powering scheme when using a backup battery. 
Since the PIO state is preserved when in backup mode, any free PIO line can be used to switch 
off the external regulator by driving the PIO line at low level (PIO is input, pull-up enabled after 
backup reset). External wake-up of the system can be from a push button or any signal. See 
Section 5.6 “Wake-up Sources” for further details.TFBGA 
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Figure 5-3. Core Externally Supplied (backup battery) 
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Note: The two diodes provide a “switchover circuit” (for illustration purpose) 
between the backup battery and the main supply when the system is put in 
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5.4 Active Mode 
 

 

Active mode is the normal running mode with the core clock running from the fast RC oscillator, 
the main crystal oscillator or the PLL. The power management controller can be used to adapt 
the frequency and to disable the peripheral clocks. 

 
5.5 Low Power Modes 

The various low-power modes of the SAM3N are described below: 
 

5.5.1 Backup Mode 
 

 
The purpose of backup mode is to achieve the lowest power consumption possible in a system 
that is performing periodic wakeups to carry out tasks but not requiring fast startup time 
(<0.1ms). Total current consumption is 3 µA typical. 
 

The Supply Controller, zero-power power-on reset, RTT, RTC, Backup registers and 32 kHz 
oscillator (RC or crystal oscillator selected by software in the Supply Controller) are running. The 
regulator and the core supply are off. 

Backup mode is based on the Cortex-M3 deep sleep mode with the voltage regulator disabled. 

The SAM3N can be awakened from this mode through WUP0-15 pins, the supply monitor (SM), 
the RTT or RTC wake-up event. 
 

Backup mode is entered by using WFE instructions with the SLEEPDEEP bit in the System Con- 
trol Register of the Cortex-M3 set to 1. (See the Power management description in The ARM 
Cortex M3 Processor section of the product datasheet). 
 

Exit from Backup mode happens if one of the following enable wake-up events occurs: 
 

• WKUPEN0-15 pins (level transition, configurable debouncing) 
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5.6 Wake-up Sources 
The wake-up events allow the device to exit backup mode. When a wake-up event is detected, 
the Supply Controller performs a sequence which automatically reenables the core power sup- 
ply and the SRAM power supply, if they are not already enabled. 

 
Figure 5-4. Wake-up Source 
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10. System Controller 
The System Controller is a set of peripherals, which allow handling of key elements of the sys- 
tem, such as power, resets, clocks, time, interrupts, watchdog, etc... 

 

See the System Controller block diagram in Figure 10-1 on page 35. 
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10.1 System Controller and Peripherals Mapping 
Please refer to Figure 8-1, "SAM3N4/2/1/0/00 Product Mapping" on page 30. 

 

All the peripherals are in the bit band region and are mapped in the bit band alias region. 

 
10.2 Power-on-Reset, Brownout and Supply Monitor 

The SAM3N embeds three features to monitor, warn and/or reset the chip: 
 

• Power-on-Reset on VDDIO 

• Brownout Detector on VDDCORE 

• Supply Monitor on VDDIO 
 

10.2.1 Power-on-Reset 
The Power-on-Reset monitors VDDIO. It is always activated and monitors voltage at start up but 
also during power down. If VDDIO goes below the threshold voltage, the entire chip is reset. For 
more information, refer to the Electrical Characteristics section of the datasheet. 

 
10.2.2 Brownout Detector on VDDCORE 

The Brownout Detector monitors VDDCORE. It is active by default. It can be deactivated by soft- 
ware through the Supply Controller (SUPC_MR). It is especially recommended to disable it 
during low-power modes such as wait or sleep modes. 

 

If VDDCORE goes below the threshold voltage, the reset of the core is asserted. For more infor- 
mation, refer to the Supply Controller (SUPC) and Electrical Characteristics sections of the 
datasheet. 

 
10.2.3 Supply Monitor on VDDIO 

The Supply Monitor monitors VDDIO. It is inactive by default. It can be activated by software and 
is fully programmable with 16 steps for the threshold (between 1.9V to 3.4V). It is controlled by 
the Supply Controller (SUPC). A sample mode is possible. It allows to divide the supply monitor 
power consumption by a factor of up to 2048. For more information, refer to the SUPC and Elec- 
trical Characteristics sections of the datasheet. 

 
10.3 Reset Controller 

The Reset Controller is based on a Power-on-Reset cell, and a Supply Monitor on VDDCORE. 
 

The Reset Controller is capable to return to the software the source of the last reset, either a 
general reset, a wake-up reset, a software reset, a user reset or a watchdog reset. 

 

The Reset Controller controls the internal resets of the system and the NRST pin input/output. It 
is capable to shape a reset signal for the external devices, simplifying to a minimum connection 
of a push-button on the NRST pin to implement a manual reset. 

 

The configuration of the Reset Controller is saved as supplied on VDDIO. 

 
10.4 Supply Controller (SUPC) 

The Supply Controller controls the power supplies of each section of the processor and the 
peripherals (via Voltage regulator control) 

 

The Supply Controller has its own reset circuitry and is clocked by the 32 kHz slow clock 
generator. 
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The reset circuitry is based on a zero-power power-on reset cell and a brownout detector cell. 
The zero-power power-on reset allows the Supply Controller to start properly, while the soft- 
ware-programmable brownout detector allows detection of either a battery discharge or main 
voltage loss. 

 

The Slow Clock generator is based on a 32 kHz crystal oscillator and an embedded 32 kHz RC 
oscillator. The Slow Clock defaults to the RC oscillator, but the software can enable the crystal 
oscillator and select it as the Slow Clock source. 

 

The Supply Controller starts up the device by sequentially enabling the internal power switches 
and the Voltage Regulator, then it generates the proper reset signals to the core power supply. 

 

It also enables to set the system in different low power modes and to wake it up from a wide 
range of events. 

 
10.5 Clock Generator 

The Clock Generator is made up of: 
 

• One Low Power 32768Hz Slow Clock Oscillator with bypass mode 

• One Low-Power RC Oscillator 

• One 3-20 MHz Crystal or Ceramic resonator Oscillator, which can be bypassed 

• One Fast RC Oscillator factory programmed, 3 output frequencies can be selected: 4, 8 or 12 
MHz. By default 4 MHz is selected. 

• One 60 to 130 MHz programmable PLL, capable to provide the clock MCK to the processor 
and to the peripherals. The input frequency of PLL is from 3.5 to 20 MHz. 

 
Figure 10-2.   Clock Generator Block Diagram 
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10.6 Power Management Controller 
The Power Management Controller provides all the clock signals to the system. It provides: 

 

• the Processor Clock HCLK 

• the Free running processor clock FCLK 

• the Cortex SysTick external clock 

• the Master Clock MCK, in particular to the Matrix and the memory interfaces 

• independent peripheral clocks, typically at the frequency of MCK 

• three programmable clock outputs: PCK0, PCK1 and PCK2 

The Supply Controller selects between the 32 kHz RC oscillator or the crystal oscillator. The 
unused oscillator is disabled automatically so that power consumption is optimized. 

 

By default, at startup the chip runs out of the Master Clock using the Fast RC Oscillator running 
at 4 MHz. 

 

The user can trim by software the 8 and 12 MHz RC Oscillator frequency. 
 

Figure 10-3.   SAM3N4/2/1/0/00 Power Management Controller Block Diagram 
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The SysTick calibration value is fixed at 6000 which allows the generation of a time base of 1 ms 
with SysTick clock at 6 MHz (48 MHz/8) 

 
10.7 Watchdog Timer 

• 16-bit key-protected only-once-Programmable Counter 

• Windowed, prevents the processor to be in a dead-lock on the watchdog access 
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Table 11-1. Peripheral Identifiers (Continued) 
 

Instance ID Instance Name NVIC Interrupt PMC Clock Control Instance Description 

25 TC2 X X Timer/Counter 2 

26 TC3 X X Timer/Counter 3 

27 TC4 X X Timer/Counter 4 

28 TC5 X X Timer/Counter 5 

29 ADC X X Analog-to-Digital Converter 

30 DACC X X Digital-to-Analog Converter 

31 PWM X X Pulse Width Modulation 

 

11.2 Peripheral Signals Multiplexing on I/O Lines 
The SAM3N product features 2 PIO controllers (48-pin and 64-pin version) or 3 PIO controllers 
(100-pin version), PIOA, PIOB and PIOC, that multiplex the I/O lines of the peripheral set. 

 

The SAM3N 64-pin and 100-pin PIO Controller controls up to 32 lines (see Table 10-2, “PIO 
available according to pin count,” on page 40). Each line can be assigned to one of three periph- 
eral functions: A, B or C. The multiplexing tables in the following paragraphs define how the I/O 
lines of the peripherals A, B and C are multiplexed on the PIO Controllers. The column “Com- 
ments” has been inserted in this table for the user’s own comments; it may be used to track how 
pins are defined in an application. 

 

Note that some peripheral functions which are output only, might be duplicated within the tables. 
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– Two multi-purpose input/output signals 

• Two global registers that act on all three TC Channels 

• Quadrature decoder 

– Advanced line filtering 

– Position/revolution/speed 

• 2-bit Gray Up/Down Counter for Stepper Motor 
 

 

12.6 Pulse Width Modulation Controller (PWM) 
• Four channels, one 16-bit counter per channel 

• Common clock generator, providing thirteen different clocks 

– One Modulo n counter providing eleven clocks 

– Two independent linear dividers working on modulo n counter outputs 

• Independent channel programming 

– Independent enable/disable commands 

– Independent clock selection 

– Independent period and duty cycle, with double buffering 

– Programmable selection of the output waveform polarity 

 
12.7 10-bit Analog-to-Digital Converter 

• Up to 16-channel ADC 

• 10-bit 384 Ksamples/sec. or 8-bit 583 Ksamples/sec. Successive Approximation Register 
ADC 

• ±2 LSB Integral Non Linearity, ±1 LSB Differential Non Linearity 

• Integrated 8-to-1 multiplexer, offering eight independent 3.3V analog inputs 

• External voltage reference for better accuracy on low voltage inputs 

• Individual enable and disable of each channel 

• Multiple trigger source 

– Hardware or software trigger 

– External trigger pin 

– Timer Counter 0 to 2 outputs TIOA0 to TIOA2 trigger 

• Sleep Mode and conversion sequencer 

– Automatic wakeup on trigger and back to sleep mode after conversions of all 
enabled channels 

 
12.8 Digital-to-Analog Converter (DAC) 

• 1 channel 10-bit DAC 

• Up to 500 ksamples/s conversion rate 

• Flexible conversion range 

• Multiple trigger sources 

• One PDC channel 
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Figure 13-3.  64·and4B·Iead LQFP Package Drawing 
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Table 13-1. 48-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 9.00 BSC 0.354 BSC 

D1 7.00 BSC 0.276 BSC 

E 9.00 BSC 0.354 BSC 

E1 7.00 BSC 0.276 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 5.50 0.217 

E2 5.50 0.217 

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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Section 8. “Product Mapping”, Heading was ‘Memories’. Changed to ‘Product Mapping’ 

Section 4.1.4 “100-ball TFBGA Pinout”, whole pinout table updated 

Updated package dimensions in ‘Features’ 
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