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Obsolete
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79
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1.62V ~ 3.6V
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1. SAMS3N Description

2

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 UARTSs, 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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2. SAM3N Block Diagram

Figure 2-1. SAM3N 100-pin version Block Diagram
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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 26 GND 51 TDI/PB4 76 | TDO/TRACESWO/PB5
2 GND 27 VDDIO 52 PA6/PGMNOE 77 JTAGSEL
3 PBO/AD4 28 PA16/PGMD4 53 PA5/PGMRDY 78 PC18
4 PC29/AD13 29 PC7 54 PC28 79 TMS/SWDIO/PB6
5 PB1/AD5 30 PA15/PGMD3 55 PA4/PGMNCMD 80 PC19
6 PC30/AD14 31 PA14/PGMD2 56 VDDCORE 81 PA31
7 PB2/AD6 32 PC6 57 PA27 82 PC20
8 PC31/AD15 33 PA13/PGMD1 58 PC8 83 TCK/SWCLK/PB7
9 PB3/AD7 34 PA24 59 PA28 84 PC21
10 VDDIN 35 PC5 60 NRST 85 VDDCORE
11 VDDOUT 36 VDDCORE 61 TST 86 PC22
12 PA17/PGMD5/AD0O 37 PC4 62 PC9 87 ERASE/PB12
13 PC26 38 PA25 63 PA29 88 PB10
14 PA18/PGMD6/AD1 39 PA26 64 PA30 89 PB11
15 PA21/AD8 40 PC3 65 PC10 90 PC23
16 VDDCORE 41 PA12/PGMDO 66 PA3 91 VDDIO
17 PC27 42 PA11/PGMM3 67 PA2/PGMEN2 92 PC24
18 PA19/PGMD7/AD2 43 PC2 68 PC11 93 PB13/DACO
19 PC15/AD11 44 PA10/PGMM2 69 VDDIO 94 PC25
20 PA22/AD9 45 GND 70 GND 95 GND
21 PC13/AD10 46 PA9/PGMM1 71 PC14 96 PB8/XOUT
22 PA23 47 PC1 72 PA1/PGMEN1 97 PBO/PGMCKI/XIN
23 PC12/AD12 48 PAE;/é(I\O/lkJA'(I;32/ 73 PC16 98 VDDIO
24 PA20/AD3 49 PPQACI/KJ(\I/’\,{A?_ZII/D 74 PAO/PGMENO 99 PB14
25 PCO 50 VDDIO 75 PC17 100 VDDPLL

11011BS-ATARM-22-Feb-12
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S A V3N Summary

4.2 SAM3N4/2/1/0/00B Package and Pinout

Figure 4-3.  Orientation of the 64-pad QFN Package
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421 64-Lead LQFP and QFN Pinout
64-pin version SAM3N devices are pin-to-pin compatible with SAM3S products. Furthermore,
SAMB3N products have new functionalities shown in italic in Table 4-3.

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

1 ADVREF 17 GND 33 TDIPBA4 49 | TDOITRACESWO/PBS
2 GND 18 VDDIO 34 PA6/PGMNOE 50 JTAGSEL

3 PBO/ADA 19 PA16/PGMD4 35 PA5/PGMRDY 51 | TMS/SWDIO/PB6
4 PB1AD5 20 PA15/PGMD3 36 |  PA4/PGMNCMD 52 PA31

5 PB2/ADG 21 PA14/PGMD2 37 PA27/PGMD15 53 | TCKISWCLK/PBY
6 PB3/AD7 22 PA13/PGMD1 38 PA28 54 VDDCORE

7 VDDIN 23 | PA24/PGMD12 39 NRST 55 ERASE/PB12

8 VDDOUT 24 VDDCORE 40 TST 56 PB10

9 | PA17/PGMDS5/ADO 25 | PA25/PGMD13 41 PA29 57 PB11

10 | PA18/PGMD6/ADA 26 |  PA26/PGMD14 42 PA30 58 VDDIO

11 | PA21/PGMD9/ADS 27 PA12/PGMDO 43 PA3 59 PB13/DACO

12 VDDCORE 28 PA11/PGMM3 44 PA2/PGMEN2 60 GND

13 | PA19/PGMD7/AD2 29 PA10/PGMM2 45 VDDIO 61 XOUT/PBS

14 | PA22/PGMD10/AD9 30 PAY/PGMM1 46 GND 62 |  XINIPGMCK/PBY
15 PA23/PGMD11 31 | PAS XOUB‘”’ PGMM | | 47 PA1/PGMEN1 63 PB14

16 | PA20/PGMDS/AD3 3p | PATDUNSZEOVISZ | g PAO/PGMENO 64 VDDPLL

Note:  The bottom pad of the QFN package must be connected to ground.

1 S A M BN S U M NN QL 5000000000000
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5. Power Considerations

5.1 Power Supplies
The SAM3N product has several types of power supply pins:

* VDDCORE pins: Power the core, including the processor, the embedded memories and the
peripherals. Voltage ranges from 1.62V and 1.95V.

» VDDIO pins: Power the Peripherals 1/O lines, Backup part, 32 kHz crystal oscillator and
oscillator pads. Voltage ranges from 1.62V and 3.6V

» VDDIN pin: Voltage Regulator, ADC and DAC Power Supply. Voltage ranges from 1.8V to
3.6V for the Voltage Regulator

» VDDPLL pin: Powers the PLL, the Fast RC and the 3 to 20 MHz oscillators. Voltage ranges
from 1.62V and 1.95V.

5.2  Voltage Regulator
The SAM3N embeds a voltage regulator that is managed by the Supply Controller.

This internal regulator is intended to supply the internal core of SAM3N. It features two different
operating modes:

* In Normal mode, the voltage regulator consumes less than 700 pA static current and draws
60 mA of output current. Internal adaptive biasing adjusts the regulator quiescent current
depending on the required load current. In Wait Mode quiescent current is only 7 pA.

* In Backup mode, the voltage regulator consumes less than 1 pA while its output (VDDOUT)
is driven internally to GND. The default output voltage is 1.80V and the start-up time to reach
Normal mode is less than100 ps.

For adequate input and output power supply decoupling/bypassing, refer to the Voltage Regula-
tor section in the Electrical Characteristics section of the datasheet.

5.3 Typical Powering Schematics
The SAM3N supports a 1.62V-3.6V single supply mode. The internal regulator input connected
to the source and its output feeds VDDCORE. Figure 5-1 shows the power schematics.

As VDDIN powers the voltage regulator and the ADC/DAC, when the user does not want to use
the embedded voltage regulator, it can be disabled by software via the SUPC (note that it is dif-
ferent from Backup mode).

ATMEL 1
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Figure 5-1.  Single Supply
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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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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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Table 6-1. System I/O Configuration Pin List.
SYSTEM_IO Default function Constraints for
bit number after reset Other function normal start Configuration
12 ERASE PB12 Low Level at
startup . .
In Matrix User Interface Registers
7 TCK/SWCLK PB7 - (Refer to the System 1/0
6 TMS/SWDIO PB6 ) ConfigLIJration. Register in the Bus
Matrix section of the product
5 TDO/TRACESWO PB5 - datasheet.)
4 TDI PB4 -
- PA7 XIN32 -
See footnote @) below
- PA8 X0OUT32 -
- PB9 XIN -
See footnote ) below
- PB8 XouT -
Notes: 1. If PB12is 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. Inthe product Datasheet Refer to: 3 to 20 MHZ Crystal Oscillator information in the PMC section.

6.2.1

11011BS-ATARM-22-Feb-12

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 1/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 kQ 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
Wire Debug Port, it must provide a dedicated JTAG sequence on TMS/SWDIO and
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.

ATMEL 2



6.3

6.4

6.5

2

Test Pin

NRST Pin

ERASE Pin

ATMEL

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
kQ 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.

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 kQ . By default, the NRST pin is configured as an input.

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 kQ 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 1/O. At startup, the ERASE
pin is not configured as a PIO pin. If the ERASE pin is used as a standard /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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Figure 10-1. System Controller Block Diagram
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10.13 Chip Identification
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 Chip Identifier (CHIPID) registers permit recognition of the device and its revision.

Table 10-1. SAMS3N Chip ID Register
Chip Name CHIPID_CIDR CHIPID_EXID
ATSAM3NA4C (Rev A) 0x29540960 0x0
ATSAM3N2C (Rev A) 0x29590760 0x0
ATSAM3N1C (Rev A) 0x29580560 0x0
ATSAM3N4B (Rev A) 0x29440960 0x0
ATSAM3N2B (Rev A) 0x29490760 0x0
ATSAM3N1B (Rev A) 0x29480560 0x0
ATSAM3N4A (Rev A) 0x29340960 0x0
ATSAM3N2A (Rev A) 0x29390760 0x0
ATSAM3N1A (Rev A) 0x29380560 0x0

» JTAG ID: 0x05B2EQ3F

10.14 UART

» Two-pin UART
— Implemented features are 100% compatible with the standard Atmel USART

— Independent receiver and transmitter with a common programmable Baud Rate

Generator

— Even, Odd, Mark or Space Parity Generation

— Parity, Framing and Overrun Error Detection

— Automatic Echo, Local Loopback and Remote Loopback Channel Modes
— Support for two PDC channels with connection to receiver and transmitter

10.15 PIO Controllers

+ 3 PIO Controllers, PIOA, PIOB and PIOC (100-pin version only) controlling a maximum of 79
I/O Lines

» Each PIO Controller controls up to 32 programmable I/O Lines
* Fully programmable through Set/Clear Registers

Table 10-2.  PIO available according to pin count

Version 48 pin 64 pin 100 pin
PIOA 21 32 32
PIOB 13 15 15
PIOC - - 32

» Multiplexing of four peripheral functions per I/O Line

* For each 1/O Line (whether assigned to a peripheral or used as general purpose 1/0O)
— Input change, rising edge, falling edge, low level and level interrupt
— Debouncing and Glitch filter

4 S A M BN S U M NN QL 5000000000000
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Table 11-1.  Peripheral Identifiers (Continued)
Instance ID Instance Name NVIC Interrupt PMC Clock Control | Instance Description
25 TC2 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

4

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 1/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 1/0
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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11.2.2 P10 Controller B Multiplexing
Table 11-3.  Multiplexing on PIO Controller B (PIOB)
I/0 Line Peripheral A Peripheral B Peripheral C Extra Function System Function Comments
PBO PWMO AD4
PB1 PWM1 AD5
PB2 URXD1 NPCS2 AD6/WKUP12
PB3 UTXD1 PCK2 AD7
PB4 TWD1 PWM2 TDI
PB5 TWCK1 WKUP13 TRA-\I—(IZDEOS/WO
PB6 TMS/SWDIO
PB7 TCK/SWCLK
PB8 XOuT
PB9 XIN
PB10
PB11
PB12 ERASE
PB13 PCKO DACO 64/100-pin versions
PB14 NPCS1 PWM3 64/100-pin versions
4 SYAWRINES i glgcle
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Figure 13-2. 100-ball TFBGA Package Drawing
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Figure 13-4. 48-pad QFN Package Drawing
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S A V3N Summary

14. Ordering Information

Table 14-1.
Flash Temperature
Ordering Code MRL (Kbytes) Package Package Type Operating Range

ATSAM3N4CA-AU A 256 LQFP100 Green ] 4(')[,‘8“;‘23;'00
ATSAM3N4CA-CU A 256 TFBGA100 Green 4 (')Tg“;tgegoc
ATSAM3N4BA-AU A 256 LQFP64 Green pasral
ATSAM3N4BA-MU A 256 QFN64 Green . (;r:gutitg%loc
ATSAM3N4AA-AU A 256 LQFP48 Green ] 4$T§”t§,t2";,'oc
ATSAM3N4AA-MU A 256 QFN48 Green ndustrial
ATSAM3N2CA-AU A 128 LQFP100 Green _4(')’38“;‘:;?00
ATSAM3N2CA-CU A 128 TFBGA100 Green ] 4$T§”t§,t2";,'oc
ATSAM3N2BA-AU A 128 LQFP64 Green 4 é[,‘g”tztg"g'oc
ATSAM3N2BA-MU A 128 QFN64 Green . (;r:gutitg%loc
ATSAM3N2AA-AU A 128 LQFP48 Green ] 4$T§”t§,t2";,'oc
ATSAM3N2AA-MU A 128 QFN48 Green 4 é’jg”f:gas'oc
ATSAM3N1CA-AU A 64 LQFP100 Green _4(')’38“;‘:;?00
ATSAM3N1CB-AU B 64 LQFP100 Green ] 4$T§”t§,t2";,'oc
ATSAM3N1CA-CU A 64 TFBGA100 Green 4 é’jg”fggas'oc
ATSAM3N1CB-CU B 64 TFBGA100 Green 4 é[‘g“titgaé'oc
ATSAM3N1BA-AU A 64 LQFP64 Green ] 4$T§”t§,t2";,'oc
ATSAM3N1BB-AU B 64 LQFP64 Green 4 é’jg”fggas'oc
ATSAM3N1BA-MU A 64 QFN 64 Green . (l)r:gutitge;loc
ATSAM3N1BB-MU B 64 QFN 64 Green naustial
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ATMEL

Table 14-1.
Flash Temperature
Ordering Code MRL (Kbytes) Package Package Type Operating Range

ATSAM3N1AA-AU A 64 LQFP48 Green naustial
ATSAM3N1AB-AU B 64 LQFP48 Green  naustial
ATSAM3N1AA-MU A 64 QFN48 Green apasral
ATSAM3N1AB-MU B 64 QFN48 Green apasrel
ATSAM3NOCA-AU A 32 LQFP100 Green ] 4(;[‘8“;‘22‘00
ATSAM3NOCA-CU A 32 TFBGA100 Green 4 (')’jg”tf)tg‘goc
ATSAM3NOBA-AU A 32 LQFP64 Green sl
ATSAM3NOBA-MU A 32 QFN64 Green  haustial
ATSAM3NOAA-AU A 32 LQFP48 Green pasral
ATSAM3NOAA-MU A 32 QFN48 Green sl
ATSAM3NOOBA-AU A 16 LQFP64 Green  ndustial
ATSAM3NOOBA-MU A 16 QFN64 Green pasral
ATSAM3NOOAA-AU A 16 LQFP48 Green sl
ATSAM3NOOAA-MU A 16 QFN48 Green 4 (')’jg”tztg"g'oc
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Revision History

Doc. Rev.

Change
11011BS Comments Request Ref.
Overview:
All mentions of 100-ball LFBGA changed into 100-ball TFBGA 8044
Section 8. “Product Mapping”, Heading was ‘Memories’. Changed to ‘Product Mapping’ 7685
Section 4.1.4 “100-ball TFBGA Pinout”, whole pinout table updated 7201
Updated package dimensions in ‘Features’ 7965
Change
Doc. Rev Comments Request Ref.
11011AS First issue
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