20 AT91RM9200 Summary_{1768GS–ATARM–08/03}

PIO Controller C Multiplexing The PIO Controller C has no multiplexing and only peripheral A lines are used. Selecting Peripheral B on the PIO Controller C has no effect. Table 5. Multiplexing on PIO Controller C PIO Controller C Application Usage

I/O Line Peripheral A Peripheral B

Reset State Function Comments PC0 BFCK I/O PC1 BFRDY/SMOE I/O PC2 BFAVD I/O PC3 BFBAA/SMWE I/O PC4 BFOE I/O PC5 BFWE I/O PC6 NWAIT I/O PC7 A23 A23 PC8 A24 A24 PC9 A25/CFRNW A25 PC10 NCS4/CFCS NCS4 PC11 NCS5/CFCE1 NCS5 PC12 NCS6/CFCE2 NCS6 PC13 NCS7 NCS7 PC14 I/O PC15 I/O PC16 D16 I/O PC17 D17 I/O PC18 D18 I/O PC19 D19 I/O PC20 D20 I/O PC21 D21 I/O PC22 D22 I/O PC23 D23 I/O PC24 D24 I/O PC25 D25 I/O PC26 D26 I/O PC27 D27 I/O PC28 D28 I/O PC29 D29 I/O PC30 D30 I/O PC31 D31 I/O

21

AT91RM9200 Summary

1768GS–ATARM–08/03

PIO Controller D Multiplexing The PIO Controller D multiplexes pure output signals on peripheral A connections, in particular from the EMAC RMII interface and the ETM Port on the peripheral B connections. The PIO Controller D is available only in the 256-ball BGA package option of the AT91RM9200. Table 6. Multiplexing on PIO Controller D PIO Controller D Application Usage

I/O Line Peripheral A Peripheral B

Reset State Function Comments PD0 ETX0 I/O PD1 ETX1 I/O PD2 ETX2 I/O PD3 ETX3 I/O PD4 ETXEN I/O PD5 ETXER I/O PD6 DTXD I/O PD7 PCK0 TSYNC I/O PD8 PCK1 TCLK I/O PD9 PCK2 TPS0 I/O PD10 PCK3 TPS1 I/O PD11 TPS2 I/O PD12 TPK0 I/O PD13 TPK1 I/O PD14 TPK2 I/O PD15 TD0 TPK3 I/O PD16 TD1 TPK4 I/O PD17 TD2 TPK5 I/O PD18 NPCS1 TPK6 I/O PD19 NPCS2 TPK7 I/O PD20 NPCS3 TPK8 I/O PD21 RTS0 TPK9 I/O PD22 RTS1 TPK10 I/O PD23 RTS2 TPK11 I/O PD24 RTS3 TPK12 I/O PD25 DTR1 TPK13 I/O PD26 TPK14 I/O PD27 TPK15 I/O

22 AT91RM9200 Summary_{1768GS–ATARM–08/03}

Pin Name Description Table 7 gives details on the pin name classified by peripheral.

Table 7. Pin Description List

Pin Name Function Type

Active Level Comments Power VDDIOM Memory I/O Lines Power Supply Power 1.65V to 3.6V VDDIOP Peripheral I/O Lines Power Supply Power 1.65V to 3.6V VDDPLL Oscillator and PLL Power Supply Power 1.65V to 1.95V VDDCORE Core Chip Power Supply Power 1.65V to 1.95V VDDOSC Oscillator Power Supply Power 1.65V to 1.95V GND Ground Ground GNDPLL PLL Ground Ground GNDOSC Oscillator Ground Ground Clocks, Oscillators and PLLs XIN Main Crystal Input Input XOUT Main Crystal Output Output XIN32 32KHz Crystal Input Input XOUT32 32KHz Crystal Output Output PLLRCA PLL A Filter Input PLLRCB PLL B Filter Input PCK0 - PCK3 Programmable Clock Output Output ICE and JTAG TCK Test Clock Input TDI Test Data In Input TDO Test Data Out Output TMS Test Mode Select Input NTRST Test Reset Signal Input Low JTAGSEL JTAG Selection Input ETM TSYNC Trace Synchronization Signal Output TCLK Trace Clock Output TPS0 - TPS2 Trace ARM Pipeline Status Output TPK0 - TPK15 Trace Packet Port Output Reset/Test NRST Microcontroller Reset Input Low No on-chip pull-up TST0 - TST1 Test Mode Select Input Must be tied low for normal operation Memory Controller

23

AT91RM9200 Summary

1768GS–ATARM–08/03

BMS Boot Mode Select Input Debug Unit DRXD Debug Receive Data Input Debug Receive Data DTXD Debug Transmit Data Output Debug Transmit Data AIC IRQ0 - IRQ6 External Interrupt Inputs Input FIQ Fast Interrupt Input Input PIO PA0 - PA31 Parallel IO Controller A I/O Pulled-up input at reset PB0 - PB29 Parallel IO Controller B I/O Pulled-up input at reset PC0 - PC31 Parallel IO Controller C I/O Pulled-up input at reset PD0 - PD27 Parallel IO Controller D I/O Pulled-up input at reset EBI D0 - D15 Data Bus I/O Pulled-up input at reset D16 - D31 Data Bus I/O Pulled-up input at reset A0 - A25 Address Bus Output 0 at reset SMC NCS0 - NCS7 Chip Select Lines Output Low 1 at reset NWR0 - NWR3 Write Signal Output Low 1 at reset NOE Output Enable Output Low 1 at reset NRD Read Signal Output Low 1 at reset NUB Upper Byte Select Output Low 1 at reset NLB Lower Byte Select Output Low 1 at reset NWE Write Enable Output Low 1 at reset NBS0 - NBS3 Byte Mask Signal Output Low 1 at reset EBI for CompactFlash Support CFCE1 - CFCE2 CompactFlash Chip Enable Output Low CFOE CompactFlash Output Enable Output Low CFWE CompactFlash Write Enable Output Low CFIOR CompactFlash IO Read Output Low CFIOW CompactFlash IO Write Output Low CFRNW CompactFlash Read Not Write Output CFCS CompactFlash Chip Select Output Low

Table 7. Pin Description List (Continued)

Pin Name Function Type

Active Level Comments

24 AT91RM9200 Summary_{1768GS–ATARM–08/03}

EBI for SmartMedia Support SMCS SmartMedia Chip Select Output Low SMOE SmartMedia Output Enable Output Low SMWE SmartMedia Write Enable Output Low SDRAM Controller SDCK SDRAM Clock Output SDCKE SDRAM Clock Enable Output High SDCS SDRAM Controller Chip Select Output Low BA0 - BA1 Bank Select Output SDWE SDRAM Write Enable Output Low RAS - CAS Row and Column Signal Output Low SDA10 SDRAM Address 10 Line Output Burst Flash Controller BFCK Burst Flash Clock Output BFCS Burst Flash Chip Select Output Low BFAVD Burst Flash Address Valid Output Low BFBAA Burst Flash Address Advance Output Low BFOE Burst Flash Output Enable Output Low BFRDY Burst Flash Ready Input High BFWE Burst Flash Write Enable Output Low Multimedia Card Interface MCCK Multimedia Card Clock Output MCCDA Multimedia Card A Command I/O MCDA0 - MCDA3 Multimedia Card A Data I/O MCCDB Multimedia Card B Command I/O MCDB0 - MCDB3 Multimedia Card B Data I/O USART SCK0 - SCK3 Serial Clock I/O TXD0 - TXD3 Transmit Data Output RXD0 - RXD3 Receive Data Input RTS0 - RTS3 Ready To Send Output CTS0 - CTS3 Clear To Send Input DSR1 Data Set Ready Input DTR1 Data Terminal Ready Output DCD1 Data Carrier Detect Input RI1 Ring Indicator Input

Table 7. Pin Description List (Continued)

Pin Name Function Type

Active Level Comments

25

AT91RM9200 Summary

1768GS–ATARM–08/03

USB Device Port DDM USB Device Port Data - Analog DDP USB Device Port Data + Analog USB Host Port HDMA USB Host Port A Data - Analog HDPA USB Host Port A Data + Analog HDMB USB Host Port B Data - Analog HDPB USB Host Port B Data + Analog Ethernet MAC EREFCK Reference Clock Input RMII only ETXCK Transmit Clock Input MII only ERXCK Receive Clock Input MII only ETXEN Transmit Enable Output ETX0 - ETX3 Transmit Data Output ETX0 - ETX1 only in RMII ETXER Transmit Coding Error Output MII only ERXDV Receive Data Valid Input MII only ECRSDV Carrier Sense and Data Valid Input RMII only ERX0 - ERX3 Receive Data Input ERX0 - ERX1 only in RMII ERXER Receive Error Input ECRS Carrier Sense Input MII only ECOL Collision Detected Input MII only EMDC Management Data Clock Output EMDIO Management Data Input/Output I/O EF100 Force 100 Mbits/sec. Output High RMII only Synchronous Serial Controller TD0 - TD2 Transmit Data Output RD0 - RD2 Receive Data Input TK0 - TK2 Transmit Clock I/O RK0 - RK2 Receive Clock I/O TF0 - TF2 Transmit Frame Sync I/O RF0 - RF2 Receive Frame Sync I/O

Table 7. Pin Description List (Continued)

Pin Name Function Type

Active Level Comments

26 AT91RM9200 Summary_{1768GS–ATARM–08/03}

Timer/Counter TCLK0 - TCLK5 External Clock Input Input TIOA0 - TIOA5 I/O Line A I/O TIOB0 - TIOB5 I/O Line B I/O SPI MISO Master In Slave Out I/O MOSI Master Out Slave In I/O SPCK SPI Serial Clock I/O NPCS0 SPI Peripheral Chip Select 0 I/O Low NPCS1 - NPCS3 SPI Peripheral Chip Select Output Low Two-Wire Interface TWD Two-wire Serial Data I/O TWCK Two-wire Serial Clock I/O

Table 7. Pin Description List (Continued)

Pin Name Function Type

Active Level Comments

27

AT91RM9200 Summary

1768GS–ATARM–08/03

Peripheral Identifiers The AT91RM9200 embeds a wide range of peripherals. Table 8 defines the peripheral

identifiers of the AT91RM9200. A peripheral identifier is required for the control of the peripheral interrupt with the Advanced Interrupt Controller and for the control of the peripheral clock with the Power Management Controller. Table 8. Peripheral Identifiers

Peripheral ID Peripheral Mnemonic

Peripheral Name

External Interrupt 0 AIC Advanced Interrupt Controller FIQ 1 SYSIRQ 2 PIOA Parallel I/O Controller A 3 PIOB Parallel I/O Controller B 4 PIOC Parallel I/O Controller C 5 PIOD Parallel I/O Controller D 6 US0 USART 0 7 US1 USART 1 8 US2 USART 2 9 US3 USART 3 10 MCI Multimedia Card Interface 11 UDP USB Device Port 12 TWI Two-wire Interface 13 SPI Serial Peripheral Interface 14 SSC0 Synchronous Serial Controller 0 15 SSC1 Synchronous Serial Controller 1 16 SSC2 Synchronous Serial Controller 2 17 TC0 Timer/Counter 0 18 TC1 Timer/Counter 1 19 TC2 Timer/Counter 2 20 TC3 Timer/Counter 3 21 TC4 Timer/Counter 4 22 TC5 Timer/Counter 5 23 UHP USB Host Port 24 EMAC Ethernet MAC 25 AIC Advanced Interrupt Controller IRQ0 26 AIC Advanced Interrupt Controller IRQ1 27 AIC Advanced Interrupt Controller IRQ2 28 AIC Advanced Interrupt Controller IRQ3 29 AIC Advanced Interrupt Controller IRQ4 30 AIC Advanced Interrupt Controller IRQ5 31 AIC Advanced Interrupt Controller IRQ6

28 AT91RM9200 Summary_{1768GS–ATARM–08/03}

System Interrupt The System Interrupt is the wired-OR of the interrupt signals coming from: • the Memory Controller • the Debug Unit • the System Timer • the Real-Time Clock • the Power Management Controller The clock of these peripherals cannot be controlled and the Peripheral ID 1 can only be used within the Advanced Interrupt Controller.

External Interrupts All external interrupt signals, i.e., the Fast Interrupt signal FIQ or the Interrupt signals IRQ0 to IRQ6, use a dedicated Peripheral ID. However, there is no clock control associated with these peripheral IDs.

Product Memory Mapping

A first level of address decoding is performed by the Memory Controller, i.e., by the implementation of the Advanced System Bus (ASB) with additional features. Decoding splits the 4G bytes of address space into 16 areas of 256M bytes. The areas 1 to 8 are directed to the EBI that associates these areas to the external chip selects NC0 to NCS7. The area 0 is reserved for the addressing of the internal memories, and a second level of decoding provides 1M bytes of internal memory area. The area 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.

External Memory Mapping Figure 4. External Memory Mapping

0x0000 0000 0x0FFF FFFF 0x1000 0000 0x1FFF FFFF 0x2000 0000 0x2FFF FFFF 0x3000 0000 0x3FFF FFFF 0x4000 0000 0x4FFF FFFF 0x5000 0000 0x5FFF FFFF 0x6000 0000 0x6FFF FFFF 0x7000 0000 0x7FFF FFFF 0x8000 0000 0x8FFF FFFF 0x9000 0000

0xEFFF FFFF 0xF000 0000 0xFFFF FFFF

256M Bytes

256M Bytes

256M Bytes

256M Bytes

256M Bytes

256M Bytes

256M Bytes

256M Bytes

256M Bytes

256M Bytes

6 x 256M Bytes 1,536 bytes

Internal Memories

Chip Select 0

Chip Select 1

Chip Select 2

Chip Select 3

Chip Select 4

Chip Select 5

Chip Select 6

Chip Select 7

Undefined

(Abort)

Peripherals

SMC or BFC

SMC or SDRAMC SMC SMC SMC SMC SMC SMC

CompactFlash

SmartMedia or NAND Flash

29

AT91RM9200 Summary

1768GS–ATARM–08/03

Internal Memory Mapping

Internal RAM The AT91RM9200 integrates a high-speed, 16-Kbyte internal SRAM. After reset and until the Remap Command is performed, the SRAM is only accessible at address 0x20 0000. After Remap, the SRAM is also available at address 0x0.

Internal ROM The AT91RM9200 integrates a 128-Kbyte Internal ROM. At any time, the ROM is mapped at address 0x10 0000. It is also accessible at address 0x0 after reset and before the Remap Command if the BMS is tied high during reset.

USB Host Port The AT91RM9200 integrates a USB Host Port Open Host Controller Interface (OHCI). The registers of this interface are directly accessible on the ASB Bus and are mapped like a standard internal memory at address 0x30 0000.

Figure 5. Internal Memory Mapping

256Mbytes

Internal Memory Area 0

Undefined Area (Abort)

0x0000 0000

0x000F FFFF 0x0010 0000

0x001F FFFF 0x0020 0000

0x002F FFFF 0x0030 0000

0x0FFF FFFF

1 MBytes

1 MBytes

1 MBytes

252M bytes

Internal Memory Area 1 Internal ROM

Internal Memory Area 2 Internal SRAM

Internal Memory Area 3 USB Host Port 0x003F FFFF 0x0040 0000

1 MBytes

30 AT91RM9200 Summary_{1768GS–ATARM–08/03}

Peripheral Mapping System Peripherals Mapping The System Peripherals are mapped to the top 4K bytes of the address space, between the addresses 0xFFFF F000 and 0xFFFF FFFF. Each peripheral has 256 or 512 bytes. Figure 6. System Peripherals Mapping

0xFFFF FFFF

0xFFFF FF00 MC Memory Controller 256 bytes/64 registers

Peripheral Name Size

0xFFFF FEFF

0xFFFF FE00

0xFFFF FDFF

0xFFFF FD00

0xFFFF FCFF

0xFFFF FC00

0xFFFF FA00

0xFFFF F800

0xFFFF F600

0xFFFF F400

0xFFFF F200

0xFFFF F000

0xFFFF FBFF

0xFFFF F9FF

0xFFFF F7FF

0xFFFF F5FF

0xFFFF F3FF

0xFFFF F1FF

256 bytes/64 registers

256 bytes/64 registers

256 bytes/64 registers

Real-time Clock

System Timer

Power Management Controller

PIO Controller C

PIO Controller B

PIO Controller A

Debug Unit

Advanced Interrupt Controller

512 bytes/128 registers

512 bytes/128 registers

512 bytes/128 registers

512 bytes/128 registers

512 bytes/128 registers

512 bytes/128 registers

RTC

ST

PMC

PIOD

PIOC

PIOB

PIOA

DBGU

AIC

PIO Controller D

31

AT91RM9200 Summary

1768GS–ATARM–08/03

User Peripherals Mapping The User Peripherals are mapped in the upper 256M bytes of the address space, between the addresses 0xFFFA 0000and 0xFFFE 3FFF. Each peripheral has a 16- Kbyte address space. Figure 7. User Peripherals Mapping

16K Bytes

Peripheral Name Size

16K Bytes

16K Bytes

16K Bytes

16K Bytes

16K Bytes

16K Bytes

16K Bytes

0xFFFA 0000

0xFFFA 3FFF

TC0, TC1, TC2 Timer/Counter 0, 1 and 2

16K Bytes

16K Bytes

16K Bytes

16K Bytes

16K Bytes

16K Bytes

Reserved

Reserved

0xFFFA 4000

0xFFFA 7FFF

TC3, TC4, TC5 Timer/Counter 3, 4 and 5

UDP USB Device Port

0xFFFB 0000

0xF000 0000

0xFFF9 FFFF

0xFFFA 8000

0xFFFA FFFF

0xFFFB 3FFF MCI Multimedia Card Interface

0xFFFB 4000

0xFFFB 7FFF TWI Two-Wire Interface

0xFFFB 8000

0xFFFB BFFF EMAC Ethernet MAC

0xFFFB C000

0xFFFB FFFF USART0 Universal Synchronous Asynchronous Receiver Transmitter 0

0xFFFC 0000

0xFFFC 3FFF USART1 Universal Synchronous Asynchronous Receiver Transmitter 1

0xFFFC 4000

0xFFFC 7FFF USART2 Universal Synchronous Asynchronous Receiver Transmitter 2

0xFFFC 8000

0xFFFC BFFF USART3 Universal Synchronous Asynchronous Receiver Transmitter 3

0xFFFC C000

0xFFFC FFFF SSC0 Serial Synchronous Controller 0

0xFFFD 0000

0xFFFD 3FFF SSC1 Serial Synchronous Controller 1

0xFFFD 4000

0xFFFD 7FFF SSC2 Serial Synchronous Controller 2

0xFFFD 8000

0xFFFD BFFF

Reserved

0xFFFD C000

0xFFFD FFFF SPI Serial Peripheral Interface

0xFFFE 0000

0xFFFE 3FFF

Reserved

0xFFFE 4000

0xFFFE FFFF

32 AT91RM9200 Summary_{1768GS–ATARM–08/03}

Peripheral Implementation

USART The USART describes features allowing management of the Modem Signals DTR, DSR, DCD and RI. In the AT91RM9200, only the USART1 implements these signals, named DTR1, DSR1, DCD1 and RI1. The USART0, USART2 and USART3 do not implement all the modem signals. Only RTS and CTS (RTS0 and CTS0, RTS2 and CTS2, RTS3 and CTS3, respectively) are implemented in these USARTs for other features. Thus, programming the USART0, USART2 or the USART3 in Modem Mode may lead to unpredictable results. In these USARTs, the commands relating to the Modem Mode have no effect and the status bits relating the status of the modem signals are never activated.

Timer Counter The Timer Counter 0 to 5 are described with five generic clock inputs, TIMER_CLOCK1 to TIMER_CLOCK5. In the AT91RM9200, these clock inputs are connected to the Master Clock (MCK), to the Slow Clock (SLCK) and to divisions of the Master Clock. Table 9 gives the correspondence between the Timer Counter clock inputs and clocks in the AT91RM9200. Each Timer Counter 0 to 5 displays the same configuration. Table 9. Timer Counter Clocks Assignment TC Clock Input Clock TIMER_CLOCK1 MCK/2 TIMER_CLOCK2 MCK/8 TIMER_CLOCK3 MCK/32 TIMER_CLOCK4 MCK/128 TIMER_CLOCK5 SLCK

Printed on recycled paper.

Disclaimer: Atmel Corporation makes no warranty for the use of its produc ts, other than those expressly contained in the Company’s standar d warranty which is detailed in Atmel’s Terms and Conditions located on the Company’s web site. The Company assumes no responsibi lity for any errors which may appear in this document, reserves the right to change devices or specifications detailed herein at any time wi thout notice, and does not make any commitment to update the information contained her ein. No licenses to patents or other intellectual property of Atmel are granted by the Company in connection with the sale of Atmel produc ts, expressly or by implication. Atmel’s products are not aut horized for use as critical components in life support devices or systems.

Atmel Corporation Atmel Operations

2325 Orchard Parkway San Jose, CA 95131, USA Tel: 1(408) 441-0311 Fax: 1(408) 487-2600

Regional Headquarters Europe

Atmel Sarl Route des Arsenaux 41 Case Postale 80 CH-1705 Fribourg Switzerland Tel: (41) 26-426-5555 Fax: (41) 26-426-5500

Asia

Room 1219 Chinachem Golden Plaza 77 Mody Road Tsimshatsui East Kowloon Hong Kong Tel: (852) 2721-9778 Fax: (852) 2722-1369

Japan

9F, Tonetsu Shinkawa Bldg. 1-24-8 Shinkawa Chuo-ku, Tokyo 104-0033 Japan Tel: (81) 3-3523-3551 Fax: (81) 3-3523-7581

Memory

2325 Orchard Parkway San Jose, CA 95131, USA Tel: 1(408) 441-0311 Fax: 1(408) 436-4314

Microcontrollers

2325 Orchard Parkway San Jose, CA 95131, USA Tel: 1(408) 441-0311 Fax: 1(408) 436-4314

La Chantrerie BP 70602 44306 Nantes Cedex 3, France Tel: (33) 2-40-18-18-18 Fax: (33) 2-40-18-19-60

ASIC/ASSP/Smart Cards Zone Industrielle 13106 Rousset Cedex, France Tel: (33) 4-42-53-60-00 Fax: (33) 4-42-53-60-01

1150 East Cheyenne Mtn. Blvd. Colorado Springs, CO 80906, USA Tel: 1(719) 576-3300 Fax: 1(719) 540-1759

Scottish Enterprise Technology Park Maxwell Building East Kilbride G75 0QR, Scotland Tel: (44) 1355-803-000 Fax: (44) 1355-242-743

RF/Automotive

Theresienstrasse 2 Postfach 3535 74025 Heilbronn, Germany Tel: (49) 71-31-67-0 Fax: (49) 71-31-67-2340

1150 East Cheyenne Mtn. Blvd. Colorado Springs, CO 80906, USA Tel: 1(719) 576-3300 Fax: 1(719) 540-1759

Biometrics/Imaging/Hi-Rel MPU/ High Speed Converters/RF Datacom Avenue de Rochepleine BP 123 38521 Saint-Egreve Cedex, France Tel: (33) 4-76-58-30-00 Fax: (33) 4-76-58-34-80

Literature Requests www.atmel.com/literature

1768GS–ATARM–08/03

© Atmel Corporation 2003 . All rights reserved. ATMEL^® and combinations thereof and DataFlash^® are the registered trademarks of Atmel Corporation or its subsidiaries. ARM^® , ARM7TDMI^® and Thumb^® are the registered trademarks and ARM9TDMI^™ , ARM920T^™ and AMBA^™ are the trademarks of ARM Ltd.; CompactFlash^® is a registered trademark of the CompactFlash Association; SmartMedia^™ is a trademark of the Solid State Floppy Disk Card Forum.

Other terms and product names may be the trademarks of others.