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2. SAMS3S Block Diagram

Figure 2-1. SAMS3S 100-pin Version Block Diagram
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3. Signal Description
Table 3-1 gives details on the signal names classified by peripheral.

Table 3-1. Signal Description List

Active Voltage
Signal Name Function Type Level | reference |Comments
Power Supplies
VDDIO Peripherals I/O Lines and USB transceiver Power 1.62V to 3.6V
Power Supply
VDDIN Voltage Regulator Input, ADC, DAC and Power 1.8V to 3.6V4
Analog Comparator Power Supply
VDDOUT Voltage Regulator Output Power 1.8V Output
VDDPLL Oscillator and PLL Power Supply Power 1.62 Vto 1.95V
i 1.62V to 1.95V
VDDCORE Power the core, the embedded memories Power 01.95
and the peripherals
GND Ground Ground
Clocks, Oscillators and PLLs
XIN Main Oscillator Input Input Reset State:
XOouT Main Oscillator Output Output - PIO Input
XIN32 Slow Clock Oscillator Input Input - Internal Pull-up disabled
- i i (1)
XOUT32 Slow Clock Oscillator Output Output vDplo |~ ehmitt Trigger enabled
Reset State:
- PIO Input
PCKO - PCK2 Programmable Clock Output Output
9 uipu uipu - Internal Pull-up enabled
- Schmitt Trigger enabled"
Serial Wire/JTAG Debug Port - SWJ-DP
TCK/SWCLK Test Clock/Serial Wire Clock Input
TDI Test Data In Input Reset State:
- SWJ-DP Mode
TDO/TRACESWO Test Data Out / Trace Asynchronous Data Output - Internal pull-up disabled
Out VDDIO o )
- Schmitt Trigger enabled
TMS/SWDIO Test Mode Select /Serial Wire Input/Output | Input/1/O
JTAGSEL JTAG Selection Input High Permanent Internal
pull-down
Flash Memory
Reset State:
i i i - Erase Input
ERASE Flash and NVM Configuration Bits Erase Input High VDDIO pu
Command - Internal pull-down enabled
- Schmitt Trigger enabled"
Reset/Test
P t Int I
NRST Synchronous Microcontroller Reset I/0 Low ermanent interna
vDDIO |pull-up
P I I
TST Test Select Input ermanent Interna
pull-down
6 SAM3S Summary e
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Table 3-1. Signal Description List (Continued)
Active Voltage
Signal Name Function Type Level | reference |Comments
Universal Asynchronous Receiver Transmitter - UARTX
URXDx UART Receive Data Input
UTXDx UART Transmit Data Output
PIO Controller - PIOA - PIOB - PIOC
PAO - PA31 Parallel IO Controller A I/0 Reset State:
PBO - PB14 Parallel 10 Controller B Te} vDplo |~ P10 or System 10s
- Internal pull-up enabled
PCO - PC31 Parallel 10 Controller C 1’0 - Schmitt Trigger enabled("
PIO Controller - Parallel Capture Mode (PIOA Only)

PIODCO-PIODC7 Parallel Capture Mode Data Input

PIODCCLK Parallel Capture Mode Clock Input VDDIO

PIODCEN1-2 Parallel Capture Mode Enable Input

External Bus Interface

DO - D7 Data Bus I/0

AO - A23 Address Bus Output

NWAIT External Wait Signal Input Low

Static Memory Controller - SMC

NCSO0 - NCS3 Chip Select Lines Output Low

NRD Read Signal Output Low

NWE Write Enable Output Low

NAND Flash Logic
NANDOE NAND Flash Output Enable Output Low
NANDWE NAND Flash Write Enable Output Low
High Speed Multimedia Card Interface - HSMCI

MCCK Multimedia Card Clock I/0

MCCDA Multimedia Card Slot A Command I/0

MCDAO - MCDA3 Multimedia Card Slot A Data I/0

Universal Synchronous Asynchronous Receiver Transmitter USARTx

SCKXx USARTX Serial Clock I/0

TXDx USARTX Transmit Data I/O

RXDx USARTXx Receive Data Input

RTSx USARTx Request To Send Output

CTSx USARTXx Clear To Send Input

DTR1 USART1 Data Terminal Ready I/O

DSR1 USART1 Data Set Ready Input

DCD1 USART1 Data Carrier Detect Input

RI1 USART1 Ring Indicator Input

ATMEL 7
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4.31 48-Lead LQFP and QFN Pinout
Table 4-4. 48-pin SAM3S4/2/1A Pinout
1 ADVREF 13 VDDIO 25 TDI/PB4 a7 | TPOT RP’;%ESWO/
2 GND 14 |  PA16/PGMDA4 26 PAG/PGMNOE 38 JTAGSEL
3 PBO/AD4 15 |  PA15/PGMD3 27 PA5/PGMRDY 39 | TMS/SWDIO/PB6
4 PB1/AD5 16 | PA14/PGMD2 28 | PA4/PGMNCMD 40 | TCK/SWCLK/PB?
5 PB2/AD6 17 | PA13/PGMD1 29 NRST 41 VDDCORE
6 PB3/AD7 18 VDDCORE 30 TST 42 ERASE/PB12
7 VDDIN 19 |  PA12/PGMDO 31 PA3 43 DDM/PB10
8 VDDOUT 20 | PA11/PGMM3 32 PA2/PGMEN2 44 DDP/PB11
9 PA”;PD%MDS/ 21 | PA10/PGMM2 33 VDDIO 45 XOUT/PBS8
10 PA182PDG1MD6/ 22 PA9/PGMM1 34 GND 46 | XIN/PB9/PGMCK
PA19/PGMD7/ PA8/XOUT32/
11 AD2 23 PGMMO 35 PA1/PGMENT 47 VDDIO
PA7/XIN32/
12 PA20/AD3 24 | o VALD 36 PAO/PGMENO 48 VDDPLL
Note:  The bottom pad of the QFN package must be connected to ground.
16 SAM3S Summary e
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5. Power Considerations

5.1  Power Supplies
The SAMS3S product has several types of power supply pins:

* VDDCORE pins: Power the core, the embedded memories and the peripherals; voltage
ranges from 1.62V and 1.95V.

¢ VDDIO pins: Power the Peripherals I/O lines (Input/Output Buffers); USB transceiver; Backup
part, 32kHz crystal oscillator and oscillator pads; ranges from 1.62V and 3.6V

* VDDIN pin: Voltage Regulator Input, ADC, DAC and Analog Comparator Power Supply;
Voltage ranges from 1.8V to 3.6V

* VDDPLL pin: Powers the PLLA, PLLB, the Fast RC and the 3 to 20 MHz oscillator; voltage
ranges from 1.62V and 1.95V.

5.2 \Voltage Regulator
The SAM3S embeds a voltage regulator that is managed by the Supply Controller.

This internal regulator is intended to supply the internal core of SAM3S. It features two different
operating modes:

* In Normal mode, the voltage regulator consumes less than 700 pA static current and draws
80 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 Nor-
mal mode is inferior to 100 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 SAM3S 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, the ADC/DAC and the analog comparator, 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 different from Backup mode).

ATMEL L
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5.5.2

5.5.3

20

Wait Mode

Sleep Mode

ATMEL

* WKUPENO-15 pins (level transition, configurable debouncing)
¢ Supply Monitor alarm

¢ RTC alarm

* RTT alarm

The purpose of the wait mode is to achieve very low power consumption while maintaining the
whole device in a powered state for a startup time of less than 10 pys. Current Consumption in
Wait mode is typically 15 pA (total current consumption) if the internal voltage regulator is used
or 8 pA if an external regulator is used.

In this mode, the clocks of the core, peripherals and memories are stopped. However, the core,
peripherals and memories power supplies are still powered. From this mode, a fast start up is
available.

This mode is entered via Wait for Event (WFE) instructions with LPM = 1 (Low Power Mode bit in
PMC_FSMR). The Cortex-M3 is able to handle external events or internal events in order to
wake-up the core (WFE). This is done by configuring the external lines WUPO0-15 as fast startup
wake-up pins (refer to Section 5.7 “Fast Startup”). RTC or RTT Alarm and USB wake-up events
can be used to wake up the CPU (exit from WFE).

Entering Wait Mode:

* Select the 4/8/12 MHz fast RC oscillator as Main Clock
* Set the LPM bit in the PMC Fast Startup Mode Register (PMC_FSMR)
¢ Execute the Wait-For-Event (WFE) instruction of the processor

Note:  Internal Main clock resynchronization cycles are necessary between the writing of MOSCRCEN
bit and the effective entry in Wait mode. Depending on the user application, Waiting for
MOSCRCEN bit to be cleared is recommended to ensure that the core will not execute undesired
instructions.

The purpose of sleep mode is to optimize power consumption of the device versus response
time. In this mode, only the core clock is stopped. The peripheral clocks can be enabled. The
current consumption in this mode is application dependent.

This mode is entered via Wait for Interrupt (WFI) or Wait for Event (WFE) instructions with
LPM =0 in PMC_FSMR.

The processor can be woke up from an interrupt if WFI instruction of the Cortex M3 is used, or
from an event if the WFE instruction is used to enter this mode.

SAM3S Summary e
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5.6 Wake-up Sources

The wake-up events allow the device to exit the backup mode. When a wake-up event is
detected, the Supply Controller performs a sequence which automatically reenables the core
power supply and the SRAM power supply, if they are not already enabled.

Figure 5-4. Wake-up Source
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8. Product Mapping
Figure 8-1. SAMS3S Product Mapping
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System Controller and Peripherals Mapping

Please refer to Section 8-1 “SAM3S 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

10.2.1

10.2.2

10.2.3

The SAM3S embeds three features to monitor, warn and/or reset the chip:
* Power-on-Reset on VDDIO

* Brownout Detector on VDDCORE

* Supply Monitor on VDDIO

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.

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.

Supply Monitor on VDDIO

The Supply Monitor monitors VDDIO. It is not active 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 mon-
itor power consumption by a factor of up to 2048. For more information, refer to the SUPC and
Electrical 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)

36

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.

SAM3S Summary e
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Figure 10-3. SAM3S Power Management Controller Block Diagram
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The SysTick calibration value is fixed at 8000 which allows the generation of a time base of 1 ms
with SystTick clock at 8 MHz (max HCLK/8 = 64 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.

10.8 SysTick Timer
* 24-bit down counter
* Self-reload capability
* Flexible System timer

10.9 Real Time Timer
* Real Time Timer, allowing backup of time with different accuracies
— 32-bit free-running back-up counter
— Integrates a 16-bit programmable prescaler running on slow clock

ATMEL s
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— Alarm register capable to generate a wake-up of the system through the Shut Down
Controller

10.10 Real Time Clock
* Low power consumption
¢ Full asynchronous design
¢ Two hundred year calendar
* Programmable Periodic Interrupt
e Alarm and update parallel load
¢ Control of alarm and update Time/Calendar Data In

10.11 General Purpose Backup Registers
* Eight 32-bit general-purpose backup registers

10.12 Nested Vectored Interrupt Controller
* Thirty maskable external interrupts
e Sixteen priority levels
* Processor state automatically saved on interrupt entry, and restored on
* Dynamic reprioritization of interrupts
* Priority grouping.
— selection of preempting interrupt levels and non-preempting interrupt levels.
* Support for tail-chaining and late arrival of interrupts.

— back-to-back interrupt processing without the overhead of state saving and
restoration between interrupts.

* Processor state automatically saved on interrupt entry, and restored on interrupt exit, with no
instruction overhead.

10.13 Chip Identification
¢ Chip Identifier (CHIPID) registers permit recognition of the device and its revision.

Table 10-1. SAMSS Chip IDs Register

Flash Size
Chip Name (KBytes) Pin Count DBGU_CIDR CHIPID_EXID
ATSAM3S4A (Rev A) 256 48 0x28800960 0x0
ATSAM3S2A (Rev A) 128 48 0x288A0760 0x0
ATSAM3S1A (Rev A) 64 48 0x28890560 0x0
ATSAM3S4B (Rev A) 256 64 0x28900960 0x0
ATSAM3S2B (Rev A) 128 64 0x289A0760 0x0
ATSAM3S1B (Rev A) 64 64 0x28990560 0x0
ATSAM3S4C (Rev A) 256 100 0x28A00960 0x0
ATSAM3S2C (Rev A) 128 100 0x28AA0760 0x0
ATSAM3S1C (Rev A) 64 100 0x28A90560 0x0
* JTAG ID: 0x05B2D03F
40 SAM3S Summary ]
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12. Embedded Peripherals Overview

12.1 Serial Peripheral Interface (SPI)
¢ Supports communication with serial external devices

— Four chip selects with external decoder support allow communication with up to 15
peripherals

— Serial memories, such as DataFlash and 3-wire EEPROMSs

— Serial peripherals, such as ADCs, DACs, LCD Controllers, CAN Controllers and
Sensors

— External co-processors

¢ Master or slave serial peripheral bus interface
— 8- to 16-bit programmable data length per chip select
— Programmable phase and polarity per chip select

— Programmable transfer delays between consecutive transfers and between clock
and data per chip select

— Programmable delay between consecutive transfers
— Selectable mode fault detection
* Very fast transfers supported
— Transfers with baud rates up to MCK
— The chip select line may be left active to speed up transfers on the same device

12.2 Two Wire Interface (TWI)

* Master, Multi-Master and Slave Mode Operation

 Compatibility with Atmel two-wire interface, serial memory and 1°C compatible devices

¢ One, two or three bytes for slave address

* Sequential read/write operations

* Bit Rate: Up to 400 kbit/s

¢ General Call Supported in Slave Mode

¢ Connecting to PDC channel capabilities optimizes data transfers in Master Mode only
— One channel for the receiver, one channel for the transmitter
— Next buffer support

12.3 Universal Asynchronous Receiver Transceiver (UART)
* Two-pin UART

— 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

ATMEL i
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12.4 Universal Synchronous Asynchronous Receiver Transceiver (USART)
* Programmable Baud Rate Generator with Fractional Baud rate support
¢ 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
— Optional Manchester Encoding
— Full modem line support on USART1 (DCD-DSR-DTR-RI)
* RS485 with driver control signal
¢ 1SO7816, T =0 or T = 1 Protocols for interfacing with smart cards
— 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
— Communication at up to 115.2 Kbps
* Test Modes
— Remote Loopback, Local Loopback, Automatic Echo

12.5 Synchronous Serial Controller (SSC)

¢ Provides serial synchronous communication links used in audio and telecom applications
(with CODECs in Master or Slave Modes, 12S, TDM Buses, Magnetic Card Reader)

¢ Contains an independent receiver and transmitter and a common clock divider
» Offers configurable frame sync and data length

* Receiver and transmitter can be programmed to start automatically or on detection of
different event on the frame sync signal

* Receiver and transmitter include a data signal, a clock signal and a frame synchronization
signal

12.6 Timer Counter (TC)
¢ Six 16-bit Timer Counter Channels
* Wide range of functions including:
— Frequency Measurement
— Event Counting

48 SAM3S Summary e
6500CS-ATARM-24-Jan-11



¢ output selection:
— Internal signal
— external pin
— selectable inverter
e |nterrupt on:
— Rising edge, Falling edge, toggle

12.14 Cyclic Redundancy Check Calculation Unit (CRCCU)
¢ 32-bit cyclic redundancy check automatic calculation
¢ CRC calculation between two addresses of the memory
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Figure 13-3. 64- and 48-lead LQFP Package Drawing
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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
Al 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°
0, 0° - - 0° - -
0, 11° 12° 13° 11° 12° 13°
05 11° 12° 13° 11° 12° 13°
0.09 - 0.20 0.004 - 0.008
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
cce 0.08 0.003
ddd 0.08 0.003
ATMEL 57
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Figure 13-4. 48-pad QFN Package
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14. Ordering Information

Table 14-1. Ordering Codes for SAM3S Devices

Flash Temperature
Ordering Code MRL (Kbytes) Package (Kbytes) Package Type Operating Range

ATSAM3S4CA-AU A 256 QFP100 Green _4(|)r:gutitr;%|oc
ATSAM3S4CA-CU A 256 BGA100 Green sl
ATSAM3S4BA-AU A 256 QFP64 Green ] 4(')28”;‘;:‘3?00
ATSAM3S4BA-MU A 256 QFN64 Green -4(I)D(Cj:utitr£i;asl°c
ATSAM3S4AA-AU A 256 QFP48 Green ] 4(')’38”53%?00
ATSAM3S4AA-MU A 256 QFN48 Green . (I) r:gutitréasloc
ATSAM3S2CA-AU A 128 QFP100 Green ] 4(')’38”&‘3?@
ATSAM3S2CA-CU A 128 BGA100 Green _4(')28”@:‘3‘200
ATSAM3S2BA-AU A 128 QFP64 Green -4(I)?gutitrsi3asl°c
ATSAM3S2BA-MU A 128 QFN64 Green ] 4(')28”;‘)‘%%'00
ATSAM3S2AA-AU A 128 QFP48 Green _4(I)r:gutitr£i;aéloc
ATSAM3S2AA-MU A 128 QFN48 Green j naustrel
ATSAM3S1CA-AU A 64 QFP100 Green -4c|)r:gutitrzi3%|°c
ATSAM3S1CA-CU A 64 BGA100 Green sl
ATSAM3S1BA-AU A 64 QFP64 Green ] 4(')28”{32‘3?00
ATSAM3S1BA-MU A 64 QFN64 Green . (I) Dgutitrsi;aslm
ATSAM3S1AA-AU A 64 QFP48 Green ] 4(')’38“;‘@00
ATSAM3S1AA-MU A 64 QFN4S Green . (l)r:gutsotréasloc
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