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2. Block Diagram

Figure 2-1. SAM9M10 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 

Signal Name Function Type
Active 
Level

Reference 
Voltage Comments

Power Supplies

VDDIOM0 DDR2 I/O Lines Power Supply Power 1.65V to 1.95V

VDDIOM1 EBI I/O Lines Power Supply Power 1.65V to 1.95V or 3.0V to3.6V

VDDIOP0 Peripherals I/O Lines Power Supply Power 1.65V to 3.6V

VDDIOP1 Peripherals I/O Lines Power Supply Power 1.65V to 3.6V

VDDIOP2 ISI I/O Lines Power Supply Power 1.65V to 3.6V

VDDBU Backup I/O Lines Power Supply Power 1.8V to 3.6V

VDDANA Analog Power Supply Power 3.0V to 3.6V

VDDPLLA PLLA Power Supply Power 0.9V to 1.1V

VDDPLLUTMI PLLUTMI Power Supply Power 0.9V to 1.1V

VDDOSC Oscillator Power Supply Power 1.65V to 3.6V

VDDCORE Core Chip Power Supply Power 0.9V to 1.1V

VDDUTMIC
UDPHS and UHPHS UTMI+ Core 
Power Supply

Power 0.9V to 1.1V

VDDUTMII
UDPHS and UHPHS UTMI+ interface 
Power Supply

Power 3.0V to 3.6V

GNDIOM DDR2 and EBI I/O Lines Ground Ground

GNDIOP Peripherals and ISI I/O lines Ground Ground

GNDCORE Core Chip Ground Ground

GNDOSC
PLLA, PLLUTMI and Oscillator 
Ground

Ground

GNDBU Backup Ground Ground

GNDUTMI
UDPHS and UHPHS UTMI+ Core and 
interface Ground

Ground

GNDANA Analog Ground Ground

Clocks, Oscillators and PLLs

XIN Main Oscillator Input Input

XOUT Main Oscillator Output Output

XIN32 Slow Clock Oscillator Input Input

XOUT32 Slow Clock Oscillator Output Output

VBG Bias Voltage Reference for USB Analog

PCK0 - PCK1 Programmable Clock Output Output (1)
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Shutdown, Wakeup Logic

SHDN Shut-Down Control Output VDDBU

Driven at 0V only. 
0: The device is in backup 
mode

1: The device is running (not in 
backup mode).

WKUP Wake-Up Input Input VDDBU
Accept between 0V and 
VDDBU.

ICE and JTAG

TCK Test Clock Input VDDIOP0
No pull-up resistor, Schmitt 
trigger

TDI Test Data In Input VDDIOP0
No pull-up resistor, Schmitt 
trigger

TDO Test Data Out Output VDDIOP0

TMS Test Mode Select Input VDDIOP0
No pull-up resistor, Schmitt 
trigger

JTAGSEL JTAG Selection Input VDDBU Pull-down resistor (15 kΩ).

RTCK Return Test Clock Output VDDIOP0

Reset/Test

NRST Microcontroller Reset(2) I/O Low VDDIOP0

Open drain output

Pull-Up resistor (100 kΩ), 

Schmitt trigger

TST Test Mode Select Input VDDBU
Pull-down resistor (15 kΩ), 
Schmitt trigger

NTRST Test Reset Signal Input VDDIOP0
Pull-Up resistor (100 kΩ),

Schmitt trigger

BMS Boot Mode Select Input VDDIOP0
must be connected to GND or 
VDDIOP0.

Debug Unit - DBGU

DRXD Debug Receive Data Input (1)

DTXD Debug Transmit Data Output (1)

Advanced Interrupt Controller - AIC

IRQ External Interrupt Input Input (1)

FIQ Fast Interrupt Input Input (1)

PIO Controller - PIOA- PIOB - PIOC - PIOD - PIOE

PA0 - PA31 Parallel IO Controller A I/O (1) Pulled-up input at reset 
(100kΩ)(3), Schmitt trigger

PB0 - PB31 Parallel IO Controller B I/O (1) Pulled-up input at reset 
(100kΩ)(3), Schmitt trigger

PC0 - PC31 Parallel IO Controller C I/O (1) Pulled-up input at reset 
(100kΩ)(3), Schmitt trigger

Table 3-1. Signal Description List (Continued)

Signal Name Function Type
Active 
Level

Reference 
Voltage Comments
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PD0 - PD31 Parallel IO Controller D I/O (1) Pulled-up input at reset 
(100kΩ)(3), Schmitt trigger

PE0 - PE31 Parallel IO Controller E I/O (1) Pulled-up input at reset 
(100kΩ)(3), Schmitt trigger

DDR Memory Interface- DDR2/SDRAM/LPDDR Controller

DDR_D0 - 
DDR_D15

Data Bus I/O VDDIOM0 Pulled-up input at reset

DDR_A0 - 
DDR_A13

Address Bus Output VDDIOM0 0 at reset

DDR_CLK-
#DDR_CLK

DDR differential clock input Output VDDIOM0

DDR_CKE DDR Clock Enable Output High VDDIOM0

DDR_CS DDR Chip Select Output Low VDDIOM0

DDR_WE DDR Write Enable Output Low VDDIOM0

DDR_RAS-
DDR_CAS

Row and Column Signal Output Low VDDIOM0

DDR_DQM[0..1] Write Data Mask Output VDDIOM0

DDR_DQS[0..1] Data Strobe Output VDDIOM0

DDR_BA0 - 
DDR_BA1

Bank Select Output VDDIOM0

DDR_VREF Reference Voltage Input VDDIOM0

External Bus Interface - EBI

D0 -D31 Data Bus I/O VDDIOM1 Pulled-up input at reset

A0 - A25 Address Bus Output VDDIOM1 0 at reset

NWAIT External Wait Signal Input Low VDDIOM1

Static Memory Controller - SMC

NCS0 - NCS5 Chip Select Lines Output Low VDDIOM1

NWR0 - NWR3 Write Signal Output Low VDDIOM1

NRD Read Signal Output Low VDDIOM1

NWE Write Enable Output Low VDDIOM1

NBS0 - NBS3 Byte Mask Signal Output Low VDDIOM1

CompactFlash Support

CFCE1 - CFCE2 CompactFlash Chip Enable Output Low VDDIOM1

CFOE CompactFlash Output Enable Output Low VDDIOM1

CFWE CompactFlash Write Enable Output Low VDDIOM1

CFIOR CompactFlash IO Read Output Low VDDIOM1

CFIOW CompactFlash IO Write Output Low VDDIOM1

CFRNW CompactFlash Read Not Write Output VDDIOM1

CFCS0 -CFCS1 CompactFlash Chip Select Lines Output Low VDDIOM1

Table 3-1. Signal Description List (Continued)

Signal Name Function Type
Active 
Level

Reference 
Voltage Comments
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Notes: 1. Refer to peripheral multiplexing tables in Section 9.4 “Peripheral Signals Multiplexing on I/O Lines” for these signals.

2. When configured as an input, the NRST pin enables asynchronous reset of the device when asserted low. This allows 
connection of a simple push button on the NRST pin as a system-user reset.

3. Programming of this pull-up resistor is performed independently for each I/O line through the PIO Controllers. After 
reset, all the I/O lines default as inputs with pull-up resistors enabled, except those which are multiplexed with the 
External Bus Interface signals that require to be enabled as Peripheral at reset. This is explicitly indicated in the col-
umn “Reset State” of the peripheral multiplexing tables.

GPAD4-GPAD7 Analog Inputs Analog VDDANA

TSADTRG ADC Trigger Input VDDANA

TSADVREF ADC Reference Analog VDDANA

Table 3-1. Signal Description List (Continued)

Signal Name Function Type
Active 
Level

Reference 
Voltage Comments
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4.2 324-ball TFBGA Package Pinout

Table 4-1. SAM9M10 Pinout for 324-ball BGA Package 

Pin Signal Name Pin Signal Name Pin Signal Name Pin Signal Name

A1 PC27 E10 NANDWE K1 PE21 P10 TMS

A2 PC28 E11 DQS1 K2 PE23 P11 VDDPLLA

A3 PC25 E12 D13 K3 PE26 P12 PB20

A4 PC20 E13 D11 K4 PE22 P13 PB31

A5 PC12 E14 A4 K5 PE24 P14 DDR_D7

A6 PC7 E15 A8 K6 PE25 P15 DDR_D3

A7 PC5 E16 A9 K7 PE27 P16 DDR_D4

A8 PC0 E17 A7 K8 PE28 P17 DDR_D5

A9 NWR3/NBS3 E18 VDDCORE K9 VDDIOP0 P18 DDR_D10

A10 NCS0 F1 PD22 K10 VDDIOP0 R1 PA18

A11 DQS0 F2 PD24 K11 GNDIOM R2 PA20

A12 RAS F3 SHDN K12 GNDIOM R3 PA24

A13 SDCK F4 PE1 K13 VDDIOM0 R4 PA30

A14 NSDCK F5 PE3 K14 DDR_A7 R5 PB4

A15 D7 F6 VDDIOM1 K15 DDR_A8 R6 PB13

A16 DDR_VREF F7 PC19 K16 DDR_A9 R7 PD0

A17 D0 F8 PC14 K17 DDR_A11 R8 PD9

A18 A14 F9 PC4 K18 DDR_A10 R9 PD18

B1 PC31 F10 NCS1/SDCS L1 PA0 R10 TDI

B2 PC29 F11 NRD L2 PE30 R11 RTCK

B3 PC30 F12 SDWE L3 PE29 R12 PB22

B4 PC22 F13 A0/NBS0 L4 PE31 R13 PB29

B5 PC17 F14 A1/NBS2/NWR2 L5 PA2 R14 DDR_D6

B6 PC10 F15 A3 L6 PA4 R15 DDR_D1

B7 PC11 F16 A6 L7 PA8 R16 DDR_D0

B8 PC2 F17 A5 L8 PD2 R17 HHSDMA

B9 SDA10 F18 A2 L9 PD13 R18 HFSDMA

B10 A17/BA1 G1 PD25 L10 PD29 T1 PA22

B11 DQM0 G2 PD23 L11 PD31 T2 PA25

B12 SDCKE G3 PE6 L12 VDDIOM0 T3 PA26

B13 D12 G4 PE0 L13 VDDIOM0 T4 PB0

B14 D8 G5 PE2 L14 DDR_A1 T5 PB6

B15 D4 G6 PE8 L15 DDR_A3 T6 PB16

B16 D3 G7 PE4 L16 DDR_A4 T7 PD1

B17 A15 G8 PE11 L17 DDR_A6 T8 PD11

B18 A13 G9 GNDCORE L18 DDR_A5 T9 PD19

C1 XIN32 G10 VDDIOM1 M1 PA1 T10 PD30
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C2 GNDANA G11 VDDIOM1 M2 PA5 T11 BMS

C3 WKUP G12 VDDCORE M3 PA6 T12 PB8

C4 PC26 G13 VDDCORE M4 PA7 T13 PB30

C5 PC21 G14 DDR_DQM0 M5 PA10 T14 DDR_D2

C6 PC15 G15 DDR_DQS1 M6 PA14 T15 PB21

C7 PC9 G16 DDR_BA1 M7 PB14 T16 PB23

C8 PC3 G17 DDR_BA0 M8 PD4 T17 HHSDPA

C9 NWR0/NWE G18 DDR_DQS0 M9 PD15 T18 HFSDPA

C10 A16/BA0 H1 PD26 M10 NRST U1 PA27

C11 CAS H2 PD27 M11 PB11 U2 PA29

C12 D15 H3 VDDIOP1 M12 PB25 U3 PA28

C13 D10 H4 PE13 M13 PB27 U4 PB3

C14 D6 H5 PE5 M14 VDDIOM0 U5 PB7

C15 D2 H6 PE7 M15 DDR_D14 U6 PB17

C16 GNDIOM H7 PE9 M16 DDR_D15 U7 PD7

C17 A18 H8 PE10 M17 DDR_A0 U8 PD10

C18 A12 H9 GNDCORE M18 DDR_A2 U9 PD14

D1 XOUT32 H10 GNDIOP N1 PA3 U10 TCK

D2 PD20 H11 VDDCORE N2 PA9 U11 VDDOSC

D3 GNDBU H12 GNDIOM N3 PA12 U12 GNDOSC

D4 VDDBU H13 GNDIOM N4 PA15 U13 PB10

D5 PC24 H14 DDR_CS N5 PA16 U14 PB26

D6 PC18 H15 DDR_WE N6 PA17 U15 HHSDPB/DHSDP

D7 PC13 H16 DDR_DQM1 N7 PB18 U16 HHSDMB/DHSDM

D8 PC6 H17 DDR_CAS N8 PD6 U17 GNDUTMI

D9 NWR1/NBS1 H18 DDR_NCLK N9 PD16 U18 VDDUTMIC

D10 NANDOE J1 PE19 N10 NTRST V1 PA31

D11 DQM1 J2 PE16 N11 PB9 V2 PB1

D12 D14 J3 PE14 N12 PB24 V3 PB2

D13 D9 J4 PE15 N13 PB28 V4 PB5

D14 D5 J5 PE12 N14 DDR_D13 V5 PB15

D15 D1 J6 PE17 N15 DDR_D8 V6 PD3

D16 VDDIOM1 J7 PE18 N16 DDR_D9 V7 PD5

D17 A11 J8 PE20 N17 DDR_D11 V8 PD12

D18 A10 J9 GNDCORE N18 DDR_D12 V9 PD17

E1 PD21 J10 GNDCORE P1 PA11 V10 TDO

E2 TSADVREF J11 GNDIOP P2 PA13 V11 XOUT

E3 VDDANA J12 GNDIOM P3 PA19 V12 XIN

E4 JTAGSEL J13 GNDIOM P4 PA21 V13 VDDPLLUTMI

Table 4-1. SAM9M10 Pinout for 324-ball BGA Package (Continued)

Pin Signal Name Pin Signal Name Pin Signal Name Pin Signal Name
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Figure 6-1. Video Mode Configuration
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Table 6-3. SAM9M10 Masters to Slaves Access with VDEC_SEL = 0

Master 0 1 2 3 4 & 5 6 7 8 9 10 11

Slave

ARM

926 
Instr.

ARM

926 
Data PDC

USB 
Host 
OHCI DMA

ISI

DMA

LCD

DMA
Etherne
t MAC

USB 
Device 

HS

USB 
Host 
EHCI VDEC 

 0 Internal SRAM 0 X X X X X X - X X X -

1

Internal ROM X X X - - - - - X - -

UHP OHCI X X - - - - - - - - -

UHP EHCI X X - - - - - - - - -

LCD User Int. X X - - - - - - - - -

UDPHS RAM X X - - - - - - - - -

VDEC X X - - - - - - - - -

2 DDR Port 0 X - - - - - - - - - -

3 DDR Port 1 - X - - - - - - - - -

4 DDR Port 2 - - X X X X - X X X X

5 DDR Port 3 - - X X X X X X X X -

6 EBI X X X X X X X X X X X

7 Internal Periph. X X X - X - - - - - -
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7. Memories

Figure 7-1. SAM9M10 Memory Mapping
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7.1 Memory Mapping
A first level of address decoding is performed by the AHB Bus Matrix, i.e., the implementation of the Advanced High 
performance Bus (AHB) for its Master and Slave interfaces with additional features. 

Decoding breaks up the 4 Gbytes of address space into 16 banks of 256 Mbytes. The banks 1 to 6 are directed to the EBI 
that associates these banks to the external chip selects NCS0 to NCS5.

The bank 7 is directed to the DDRSDRC0 that associates this bank to DDR_NCS chip select and so dedicated to the 4-
port DDR2/ LPDDR controller.

The bank 0 is reserved for the addressing of the internal memories, and a second level of decoding provides 1 Mbyte of 
internal memory area. The bank 15 is reserved for the peripherals and provides access to the Advanced Peripheral Bus 
(APB).

Other areas are unused and performing an access within them provides an abort to the master requesting such an 
access.

7.2 Embedded Memories

7.2.1 Internal SRAM

The SAM9M10 product embeds a total of 64 Kbytes high-speed SRAM split in 4 blocks of 16 KBytes connected to one 
slave of the matrix. After reset and until the Remap Command is performed, the four SRAM blocks are contiguous and 
only accessible at address 0x00300000. After Remap, the SRAM also becomes available at address 0x0.

Figure 7-2. Internal SRAM Reset

The SAM9M10 device embeds two memory features. The processor Tightly Coupled Memory Interface (TCM) that 
allows the processor to access the memory up to processor speed (PCK) and the interface on the AHB side allowing 
masters to access the memory at AHB speed (MCK). 

A wait state is necessary to access the TCM at 400 MHz. Setting the bit NWS_TCM in the bus Matrix TCM Configuration 
Register of the matrix inserts a wait state on the ITCM and DTCM accesses.

7.2.2 TCM Interface

On the processor side, this Internal SRAM can be allocated to two areas.

Internal SRAM A is the ARM926EJ-S Instruction TCM. The user can map this SRAM block anywhere in the 
ARM926 instruction memory space using CP15 instructions and the TCR configuration register located in the Chip 
Configuration User Interface. This SRAM block is also accessible by the ARM926 Masters and by the AHB 
Masters through the AHB bus 

Internal SRAM B is the ARM926EJ-S Data TCM. The user can map this SRAM block anywhere in the ARM926 
data memory space using CP15 instructions. This SRAM block is also accessible by the ARM926 Data Master and 
by the AHB Masters through the AHB bus.
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Internal SRAM C is only accessible by all the AHB Masters. After reset and until the Remap Command is 
performed, this SRAM block is accessible through the AHB bus at address 0x0030 0000 by all the AHB Masters. 
After Remap, this SRAM block also becomes accessible through the AHB bus at address 0x0 by the ARM926 
Instruction and the ARM926 Data Masters.

Within the 64 Kbyte SRAM size available, the amount of memory assigned to each block is software programmable 
according to Table 7-1. 

7.2.3 Internal ROM

The SAM9M10 embeds an Internal ROM, which contains the bootrom and SAM-BA program.

At any time, the ROM is mapped at address 0x0040 0000. It is also accessible at address 0x0 (BMS =1) after the reset 
and before the Remap Command.

7.2.4 Boot Strategies

The system always boots at address 0x0. To ensure maximum boot possibilities the memory layout can be changed with 
two parameters.

REMAP allows the user to layout the internal SRAM bank to 0x0 to ease the development. This is done by software once 
the system has boot. 

BMS allows the user to lay out to 0x0, when convenient, the ROM or an external memory. This is done by a hardware 
way at reset.

Note: All the memory blocks can always be seen at their specified base addresses that are not concerned by these 
parameters.

The SAM9M10 Bus Matrix manages a boot memory that depends on the level on the pin BMS at reset. The internal 
memory area mapped between address 0x0 and 0x000F FFFF is reserved to this effect.

If BMS is detected at 1, the boot memory is the embedded ROM.

If BMS is detected at 0, the boot memory is the memory connected on the Chip Select 0 of the External Bus Interface.

7.2.4.1 BMS = 1, boot on embedded ROM

The system boots on Boot Program.

Boot on on-chip RC

Enable the 32768 Hz oscillator

Auto baudrate detection

Downloads and runs an application from external storage media into internal SRAM

Downloaded code size depends on embedded SRAM size

Automatic detection of valid application

Bootloader on a non-volatile memory

SPI DataFlash/SerialFlash connected on NPCS0 of the SPI0

SDCard

NandFlash

EEPROM connected on TWI0

Table 7-1. ITCM and DTCM Memory Configuration

SRAM A ITCM size (KBytes) 
seen at 0x100000 through AHB

SRAM B DTCM size (KBytes) 
seen at 0x200000 through AHB

SRAM C (KBytes) 
seen at 0x300000 through AHB 

0 0 64

0 64 0

32 32 0
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Static Memory Controller

DDR2/SDRAM Controller

SLC Nand Flash ECC Controller

Additional logic for NAND Flash and CompactFlashTM

Optional Full 32-bit External Data Bus

Up to 26-bit Address Bus (up to 64MBytes linear per chip select)

Up to 6 chip selects, Configurable Assignment:

Static Memory Controller on NCS0

DDR2/SDRAM Controller (SDCS) or Static Memory Controller on NCS1

Static Memory Controller on NCS2

Static Memory Controller on NCS3, Optional NAND Flash support

Static Memory Controller on NCS4 - NCS5, Optional CompactFlashM support

7.3.2.1 Static Memory Controller

8-, 16- or 32-bit Data Bus

Multiple Access Modes supported

Byte Write or Byte Select Lines

Asynchronous read in Page Mode supported (4- up to 32-byte page size)

Multiple device adaptability

Control signals programmable setup, pulse and hold time for each Memory Bank

Multiple Wait State Management

Programmable Wait State Generation

External Wait Request

Programmable Data Float Time

Slow Clock mode supported

7.3.2.2 DDR2/SDR Controller

Supports DDR2/LPDDR2, SDR-SDRAM and LPSDR

Numerous Configurations Supported

2K, 4K, 8K, 16K Row Address Memory Parts

SDRAM with Four Internal Banks

SDR-SDRAM with 16- or 32- bit Data Path

DDR2/LPDDR with 16- bit Data Path

One Chip Select for SDRAM Device (256 Mbyte Address Space)

Programming Facilities

Multibank Ping-pong Access (Up to 4 Banks Opened at Same Time = Reduces Average Latency of 
Transactions)

Timing Parameters Specified by Software

Automatic Refresh Operation, Refresh Rate is Programmable

Automatic Update of DS, TCR and PASR Parameters (LPSDR)

Energy-saving Capabilities

Self-refresh, Power-down and Deep Power Modes Supported

SDRAM Power-up Initialization by Software

CAS Latency of 2, 3 Supported

Auto Precharge Command Not Used

SDR-SDRAM with 16-bit Datapath and Eight Columns Not Supported

Clock Frequency Change in Precharge Power-down Mode Not Supported
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8.3 Reset Controller
The Reset Controller is based on two Power-on-Reset cells, one on VDDBU and one on VDDCORE.

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

The Reset Controller controls the internal resets of the system and the NRST pin 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 VDDBU.

8.4 Shut Down Controller
The Shut Down Controller is supplied on VDDBU and allows a software-controllable shut down of the system through the 
pin SHDN. An input change of the WKUP pin or an alarm releases the SHDN pin, and thus wakes up the system power 
supply.

8.5 Clock Generator
The Clock Generator is made up of:

One Low Power 32768 Hz Slow Clock Oscillator with bypass mode

One Low-Power RC oscillator

One 12 MHz Main Oscillator, which can be bypassed

One 400 to 800 MHz programmable PLLA, capable to provide the clock MCK to the processor and to the 
peripherals. This PLL has an input divider to offer a wider range of output frequencies from the 12 MHz input, the 
only limitation being the lowest input frequency shall be higher or equal to 2 MHz.

The USB Device and Host HS Clocks are provided by a the dedicated UTMI PLL (UPLL) embedded in the UTMI macro.

Figure 8-2. Clock Generator Block Diagram
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8.6 Slow Clock Selection 
The SAM9M10 slow clock can be generated either by an external 32768Hz crystal or the on-chip RC oscillator. The 
32768 Hz crystal oscillator can be bypassed, by setting the bit OSC32BYP, to accept an external slow clock on XIN32.

The internal RC oscillator and the 32768 Hz oscillator can be enabled by setting to 1 respectively RCEN bit and 
OSC32EN bit in the system controller user interface. OSCSEL command selects the slow clock source.

RCEN, OSC32EN,OSCSEL and OSC32BYP bits are located in the slow clock control register (SCKCR) located at 
address 0xFFFFFD50 in the backup part of the system controller and so are preserved while VDDBU is present.

Figure 8-3. Slow Clock

After a VDDBU power on reset, the default configuration is RCEN = 1, OSC32EN = 0 and OSCSEL = 0 allowing the 
system to start on the internal RC oscillator.

The programmer controls by software the slow clock switching and so must take precautions during the switching phase.

8.6.1 Switch from Internal RC Oscillator to the 32768 Hz Crystal

To switch from internal RC oscillator to the 32768 Hz crystal, the programmer must execute the following sequence:

Switch the master clock to a source different from slow clock (PLLA or PLLB or Main Oscillator) through the Power 
Management Controller.

Enable the 32768 Hz oscillator by setting the bit OSCEN to 1.

Wait 32768 Hz startup time for clock stabilization (software loop).

Switch from internal RC to 32768 Hz by setting the bit OSCSEL to 1.

Wait 5 slow clock cycles for internal resynchronization.

Disable the RC oscillator by setting the bit RCEN to 0.

8.6.2 Bypass the 32768 Hz Oscillator

The following step must be added to bypass the 32768 Hz Oscillator.

An external clock must be connected on XIN32.

Enable the bypass path OSC32BYP bit set to 1.

Disable the 32768 Hz oscillator by setting the bit OSC32EN to 0.

8.6.3 Switch from 32768 Hz Crystal to the Internal RC Oscillator

The same procedure must be followed to switch from 32768 Hz crystal to the internal RC oscillator.

Switch the master clock to a source different from slow clock (PLLA or PLLB or Main Oscillator).

Enable the internal RC oscillator by setting the bit RCEN to 1.
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Wait internal RC Startup Time for clock stabilization (software loop).

Switch from 32768 Hz oscillator to internal RC oscillator by setting the bit OSCSEL to 0.

Wait 5 slow clock cycles for internal resynchronization.

Disable the 32768Hz oscillator by setting the bit OSC32EN to 0.

8.7 Power Management Controller
The Power Management Controller provides all the clock signals to the system.

PMC input clocks:

UPLLCK: From UTMI PLL

PLLACK From PLLA

SLCK: slow clock from OSC32K or internal RC OSC

MAINCK: from 12 MHz external oscillator

PMC output clocks

Processor Clock PCK

Master Clock MCK, in particular to the Matrix and the memory interfaces. The divider can be 1,2,3 or 4

DDR system clock equal to 2xMCK

Note: DDR system clock is not available when Master Clock (MCK) equals Processor Clock (PCK).

USB Host EHCI High speed clock (UPLLCK)

USB OHCI clocks (UHP48M and UHP12M)

Independent peripheral clocks, typically at the frequency of MCK

Two programmable clock outputs: PCK0 and PCK1

This allows the software control of five flexible operating modes:

Normal Mode, processor and peripherals running at a programmable frequency

Idle Mode, processor stopped waiting for an interrupt 

Slow Clock Mode, processor and peripherals running at low frequency

Standby Mode, mix of Idle and Backup Mode, peripheral running at low frequency, processor stopped waiting for 
an interrupt

Backup Mode, Main Power Supplies off, VDDBU powered by a battery
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9.4.1 PIO Controller A Multiplexing 

Table 9-2. Multiplexing on PIO Controller A (PIOA)

I/O Line Peripheral A Peripheral B
Reset 
State

Power 
Supply Function Comments

PA0 MCI0_CK TCLK3 I/O VDDIOP0

PA1 MCI0_CDA TIOA3 I/O VDDIOP0

PA2 MCI0_DA0 TIOB3 I/O VDDIOP0

PA3 MCI0_DA1 TCKL4 I/O VDDIOP0

PA4 MCI0_DA2 TIOA4 I/O VDDIOP0

PA5 MCI0_DA3 TIOB4 I/O VDDIOP0

PA6 MCI0_DA4 ETX2 I/O VDDIOP0

PA7 MCI0_DA5 ETX3 I/O VDDIOP0

PA8 MCI0_DA6 ERX2 I/O VDDIOP0

PA9 MCI0_DA7 ERX3 I/O VDDIOP0

PA10 ETX0 I/O VDDIOP0

PA11 ETX1 I/O VDDIOP0

PA12 ERX0 I/O VDDIOP0

PA13 ERX1 I/O VDDIOP0

PA14 ETXEN I/O VDDIOP0

PA15 ERXDV I/O VDDIOP0

PA16 ERXER I/O VDDIOP0

PA17 ETXCK I/O VDDIOP0

PA18 EMDC I/O VDDIOP0

PA19 EMDIO I/O VDDIOP0

PA20 TWD0 I/O VDDIOP0

PA21 TWCK0 I/O VDDIOP0

PA22 MCI1_CDA SCK3 I/O VDDIOP0

PA23 MCI1_DA0 RTS3 I/O VDDIOP0

PA24 MCI1_DA1 CTS3 I/O VDDIOP0

PA25 MCI1_DA2 PWM3 I/O VDDIOP0

PA26 MCI1_DA3 TIOB2 I/O VDDIOP0

PA27 MCI1_DA4 ETXER I/O VDDIOP0

PA28 MCI1_DA5 ERXCK I/O VDDIOP0

PA29 MCI1_DA6 ECRS I/O VDDIOP0

PA30 MCI1_DA7 ECOL I/O VDDIOP0

PA31 MCI1_CK PCK0 I/O VDDIOP0
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9.4.2 PIO Controller B Multiplexing

Table 9-3. Multiplexing on PIO Controller B (PIOB)

I/O Line Peripheral A Peripheral B
Reset 
State

Power 
Supply Function Comments

PB0 SPI0_MISO I/O VDDIOP0

PB1 SPI0_MOSI I/O VDDIOP0

PB2 SPI0_SPCK I/O VDDIOP0

PB3 SPI0_NPCS0 I/O VDDIOP0

PB4 TXD1 I/O VDDIOP0

PB5 RXD1 I/O VDDIOP0

PB6 TXD2 I/O VDDIOP0

PB7 RXD2 I/O VDDIOP0

PB8 TXD3 ISI_D8 I/O VDDIOP2

PB9 RXD3 ISI_D9 I/O VDDIOP2

PB10 TWD1 ISI_D10 I/O VDDIOP2

PB11 TWCK1 ISI_D11 I/O VDDIOP2

PB12 DRXD I/O VDDIOP0

PB13 DTXD I/O VDDIOP0

PB14 SPI1_MISO I/O VDDIOP0

PB15 SPI1_MOSI CTS0 I/O VDDIOP0

PB16 SPI1_SPCK SCK0 I/O VDDIOP0

PB17 SPI1_NPCS0 RTS0 I/O VDDIOP0

PB18 RXD0 SPI0_NPCS1 I/O VDDIOP0

PB19 TXD0 SPI0_NPCS2 I/O VDDIOP0

PB20 ISI_D0 I/O VDDIOP2

PB21 ISI_D1 I/O VDDIOP2

PB22 ISI_D2 I/O VDDIOP2

PB23 ISI_D3 I/O VDDIOP2

PB24 ISI_D4 I/O VDDIOP2

PB25 ISI_D5 I/O VDDIOP2

PB26 ISI_D6 I/O VDDIOP2

PB27 ISI_D7 I/O VDDIOP2

PB28 ISI_PCK I/O VDDIOP2

PB29 ISI_VSYNC I/O VDDIOP2

PB30 ISI_HSYNC I/O VDDIOP2

PB31 ISI_MCK PCK1 I/O VDDIOP2
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9.4.4 PIO Controller D Multiplexing

Table 9-5. Multiplexing on PIO Controller D (PIOD)

I/O Line Peripheral A Peripheral B
Reset 
State

Power 
Supply Function Comments

PD0 TK0 PWM3 I/O VDDIOP0

PD1 TF0 I/O VDDIOP0

PD2 TD0 I/O VDDIOP0

PD3 RD0 I/O VDDIOP0

PD4 RK0 I/O VDDIOP0

PD5 RF0 I/O VDDIOP0

PD6 AC97RX I/O VDDIOP0

PD7 AC97TX TIOA5 I/O VDDIOP0

PD8 AC97FS TIOB5 I/O VDDIOP0

PD9 AC97CK TCLK5 I/O VDDIOP0

PD10 TD1 I/O VDDIOP0

PD11 RD1 I/O VDDIOP0

PD12 TK1 PCK0 I/O VDDIOP0

PD13 RK1 I/O VDDIOP0

PD14 TF1 I/O VDDIOP0

PD15 RF1 I/O VDDIOP0

PD16 RTS1 I/O VDDIOP0

PD17 CTS1 I/O VDDIOP0

PD18 SPI1_NPCS2 IRQ I/O VDDIOP0

PD19 SPI1_NPCS3 FIQ I/O VDDIOP0

PD20 TIOA0 I/O VDDANA TSAD0

PD21 TIOA1 I/O VDDANA TSAD1

PD22 TIOA2 I/O VDDANA TSAD2

PD23 TCLK0 I/O VDDANA TSAD3

PD24 SPI0_NPCS1 PWM0 I/O VDDANA GPAD4

PD25 SPI0_NPCS2 PWM1 I/O VDDANA GPAD5

PD26 PCK0 PWM2 I/O VDDANA GPAD6

PD27 PCK1 SPI0_NPCS3 I/O VDDANA GPAD7

PD28 TSADTRG SPI1_NPCS1 I/O VDDIOP0

PD29 TCLK1 SCK1 I/O VDDIOP0

PD30 TIOB0 SCK2 I/O VDDIOP0

PD31 TIOB1 PWM1 I/O VDDIOP0
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10.7 Pulse Width Modulation Controller (PWM)
Four channels, one 16-bit counter per channel

Common clock generator, providing Thirteen Different Clocks

A 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

Programmable center or left aligned output waveform

10.8 High Speed Multimedia Card Interface (MCI)
Compatibility with MultiMedia Card Specification Version 4.3

Compatibility with SD Memory Card Specification Version 2.0

Compatibility with SDIO Specification Version V2.0.

Compatibility with Memory Stick PRO

Compatibility with CE ATA

10.9 USB High Speed Host Port (UHPHS)
Compliant with Enhanced HCI Rev 1.0 Specification

Compliant with USB V2.0 High-speed and Full-speed Specification

Supports Both High-speed 480Mbps and Full-speed 12 Mbps USB devices

Compliant with Open HCI Rev 1.0 Specification

Compliant with USB V2.0 Full-speed and Low-speed Specification

Supports Both Low-speed 1.5 Mbps and Full-speed 12 Mbps USB devices

Root Hub Integrated with 2 Downstream USB Ports

Shared Embedded USB Transceivers

10.10 USB High Speed Device Port (UDPHS)
USB V2.0 high-speed compliant, 480 MBits per second

Embedded USB V2.0 UTMI+ high-speed transceiver shared with UHP HS.

Embedded 4-KByte dual-port RAM for endpoints

Embedded 6 channels DMA controller

Suspend/Resume logic

Up to 2 or 3 banks for isochronous and bulk endpoints

Seven endpoints:

Endpoint 0: 64 bytes, 1 bank mode

Endpoint 1 & 2: 1024 bytes, 2 banks mode, High Bandwidth, DMA

Endpoint 3 & 4: 1024 bytes, 3 banks mode, DMA

Endpoint 5 & 6: 1024 bytes, 3 banks mode, High Bandwidth, DMA

10.11 LCD Controller (LCDC)
Single and Dual scan color and monochrome passive STN LCD panels supported

Single scan active TFT LCD panels supported.
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12. SAM9M10 Ordering Information

Table 12-1. SAM9M10 Ordering Information

Ordering Code MRL Package Package Type Temperature Operating Range

AT91SAM9M10C-CU C TFBGA324 Green Industrial 40°C to 85°C

AT91SAM9M10B-CU B TFBGA324 Green Industrial 40°C to 85°C

AT91SAM9M10-CU A TFBGA324 Green  Industrial 40°C to 85°C
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