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About This Manual

This document describes the board level operations of the DM365 Evaluation Module

(EVM). The EVM is based on the Texas Instruments TMS320DM365 Processor.

The DM365 Evaluation Module is a table top card that allows engineers and software

developers to evaluate certain characteristics of the DM365 processor to determine if

the processor meets the designers application requirements. Evaluators can create

software to execute on board or expand the system in a variety of ways.

Notational Conventions

This document uses the following conventions.

The DM365 Evaluation Module will sometimes be referred to as the DM365 EVM or

EVM.

Program listings, program examples, and interactive displays are shown in a special

italic typeface. Here is a sample program listing.

equations

!rd = !strobe&rw;

Information About Cautions

This book may contain cautions.

This is an example of a caution statement.

A caution statement describes a situation that could potentially damage your software,

or hardware, or other equipment. The information in a caution is provided for your

protection. Please read each caution carefully.



Related Documents, Application Notes and User Guides

Information regarding the TMS320DM365 can be found at the following Texas

Instruments website:

                    http://www.ti.com
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Chapter  1

Introduction to the
  DM365 EVM

Chapter One provides a description of the DM365 EVM along with the key

features and a block diagram of the circuit board.
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1.1  Key Features

The DM365 EVM is a standalone development platform that enables users to

evaluate and develop applications for the TMS320DM365 processor. Schematics,

logic equations and application notes are available to ease hardware development and

reduce time to market.  

The EVM comes with a full complement of on board devices that suit a wide variety of

application environments. Key features include:

•  A Texas Instruments DM365 processor with an ARM9 processor operating up to

   300 MHz. 

•  1 video input port, supports composite or S video (NTSC or PAL formats)

•  1 set of 3 component video inputs supports capture up to 720P resolution

•  1 composite video DAC output (NTSC or PAL formats)

•  1 set of 3 component video DACs supports resolution up to 720P resolution

•  128 Mbytes of DDR2 DRAM

•  UART Interface

•  Dual SD/MMC/MS, MMC/SD Media Card Interfaces

Figure 1-1, Block Diagram DM365 EVM
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•  2 Gigabytes NAND Flash

•  128 Megabytes of One NAND

•  AIC3101 stereo codec

•  USB2 Interface

•  10/100 MBS RMII Ethernet Interface

•  SPI EEPROM

•  IR Remote Interface via MSP430

•  Configurable boot load options

•  8 user LEDs/16 user push button switches

•  Single voltage power supply (+5V)

•  Expansion connectors for daughter card use

•  14 Pin TI JTAG/20 Pin ARM JTAG Interfaces

Figure 1-2, DM365 EVM
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1.2  Functional Overview of the DM365 EVM

The DM365 on the EVM interfaces to on-board peripherals through the 8/16-bit wide

Async EMIF peripheral interface pins. The DDR2 memory is connected to its own

dedicated 16 bit wide bus. The Async EMIF bus is also connected to the NAND and

One NAND flash.

On board video decoders and on chip encoders interface video streams to the DM365

processor. One composite channel and one set of 3 component channel 

encoder/decoder are standard on the EVM. On screen display functions are

implemented in software on the DM365 processor.

An on-board AIC3101 codec allows the DSP to transmit and receive analog audio

signals.  The I2C bus is used for the codec control interface, while the McBSP controls

the audio stream. Signal interfacing is done through 3.5mm audio jacks that correspond

to microphone input, headphone output, line input, and line output.

The EVM includes 8 user LEDs, 16 user push button switches, and an IR interface

which provide the user with application interaction. 

An included +5V external power supply is used to power the board. On-board switching

voltage regulators provide the +1.2 to 1.35V CPU core voltage, +3.3V for peripherals

and +1.8V for DDR2 memory. 

The DM365 EVM has a 10/100 ethernet interface which provides a standard high

speed link to other devices.

The on board media card interface allows the user to conveniently load/store data from

a variety of standard memory card formats. An on-chip Real Time Clock is integrated

into the DM365 for time based applications.

1.3  Basic Operation

The EVM is designed to work with TI’s Code Composer Studio IDETM, or standard GDB

tool environments. Code Composer communicates with the board through an external

JTAG emulator. 
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1.4  Memory Map

The DM365 processor has a byte addressable address space. There are some

limitations to byte addressing which are determined by peripheral interconnection to the

DM365 device. Program code and data can be placed anywhere in the unified address

space. Addresses are multiple sizes depending on hardware implementation. Refer to

the appropriate device data sheets for more details.

The memory map shows the address space of a generic DM365 processor on the left

with specific details of how each region is used on the right.  By default, the internal

memory sits at the beginning of the address space.  Portions of memory can be

remapped in software as L2 cache rather than fixed RAM.

The part incorporates a dual EMIF interface. One dedicated EMIF directly interfaces to

the DDR2 memory. The other EMIF has 2 separate addressable regions called chip

enable spaces (CE0 & CE1). The NAND Flash, one NAND, and CPLD are mapped into

these chip enable spaces.

DM365 EVM

Address

0x00000000

0x00008000

0x00010000

0x04000000

0x20000000

0x80000000

CE1

DDR EMIF

Figure 1-3, Memory Map, DM365 EVM
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Shown below is a break out of the memory spaces. 

1.5  Boot / Configuration Switch Settings

The EVM has a configuration switch that allow users to control the Boot and EMIF

configuration state of the processor when it is released from reset. The switch SW4

determines the source for processor booting. By default the switches are configured to

NAND Flash boot. The EMIF configuration switch must be set accordingly. This switch

configures the DM365 pin muxing at RESET. The default for the pin muxing is shown

below. For additional pin muxing requirements please refer to the D365 data sheet.

                 * default setting

Table 1: SW4, ARM Boot Mode Select

Pos 3 Pos 2 Pos 1 HW Code Boot Mode

ON ON ON 0 0 0 NAND Boot  *

ON ON OFF 0 0 1  ASYNC EMIF

ON OFF ON 0 1 0 MMC/SD Boot

ON OFF OFF 0 1 1 UART Boot

OFF ON ON 1 0 0 USB Boot

OFF ON OFF 1 0 1 SPI Boot

OFF OFF ON 1 1 0 EMAC Boot

OFF OFF OFF 1 1 1 HPI Boot

Table 2: SW4, ARM EMIF Configuration Mode Select

Pos 6 Pos 5 Pos 4 HW Code Configuration Mode

ON ON ON 0 0 0 8-bit AEMIF Configuration *

ON ON OFF 0 0 1 16-bit AEMIF Configuration

Address

0x02004000

Figure 1-4, DM365 EVM Chip Enable Memory Space

0x40000000

Memory Space
0x02000000

NAND Chip Select 0 / One NAND

NAND Chip Select 1

CPLD Control Registers
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1.6  Power Supply

The EVM operates from a single +5V external power supply connected to the main

power input (J7), a 2.5 MM. barrel-type plug. Internally, the +5V input is converted

into +1.2 to 1.35V, +1.8V and +3.3V using Texas Instruments TPS65530 power

management IC and various linear regulators. The +1.2 to 1.35V supply is used for the

DSP core while the +3.3V supply is used for the DSP's I/O buffers and other chips on

the board. The +1.8 volt supply is used for DM365 DDR2 memory, and other on chip

peripherals.
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Chapter  2

Board Components

This chapter describes the operation of the major board components on

the DM365 EVM.
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2.1  Asynchronous EMIF Interface

An asynchronous 16 bit EMIF with two chip enables divide up the address space and

allow for asynchronous accesses on the EVM. This interface connects to the NAND,

One NAND, and CPLD registers on the EVM board.

2.1.1  NAND Flash

The DM365 has 2 gigabytes of NAND Flash memory mapped into the CE0 space. The

NAND Flash memory is used primarily for boot loading and file system on the DM365

EVM. The CE0 selects the device and needs to be configured to 8 bits wide when

accessing the NAND.

Switch SW5, position 1 (OFF) selects CE0 mapped to NAND. The NAND and One

NAND interface share the same CE0 chip select so only 1 device can be operational at

any given time.

When the NAND flash interface is selected the spare address lines can be used by the

internal DM365 key pad interface. This interface is enabled by setting a control bit in

the CPLD to enable the on board CBTLV switches to the keypad matrix.

2.1.1.1  One NAND

The EVM supports 128 Megabytes of One NAND. This interface is 16 bits wide and

CE0 must be configured for 16 bit wide operation when using One NAND. Switch SW5,

position 1 (ON) selects the One NAND device. When the One NAND is selected the on

board NAND is not available. Since the One NAND uses all the asynchronous

EMIF address lines the on-chip key pad controller on the DM365 cannot be used when

the One NAND is selected.
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2.1.1.2  CPLD Interface

The DM365 incorporates an Altera EPM2210, 256 Ball Grid Array(BGA) CPLD. The

CPLD incorporates a number of internal registers, glue logic, and I/O multiplexing to

allow for a very flexible development platform. The CPLD is accessed via EMIF CE1.

The interface is 8 bits wide. All registers show up as 4 mirror images in the memory

window due to 32 bit addressing and 8 bit data mapping, that is BA0 and BA1 are not

used in the memory decoder for registers.

Address lines A7-A3 and BA0 and BA1 are not used in the decoder so that these lines

can be used by the keypad decoder.

The base address of CE1 is 0x0400 0000. Each additional register is accessed on an

increment of 0x0000 0008. The addresses are in the following format:

A13, A12, A11, A10, A9, A8, Ax, Ax, Ax, Ax, Ax, A2, A1, Ax, Ax.
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The following sections describe the registers and their function. A list of the registers is

shown in the table below.

Table 1: CPLD Registers

Reg #
Address

 A13 - A8

Address

 A2-A1
Function R/W

0 0 0 0 0 0 0 0 0 CPLD Version R

1 0 0 0 0 0 0 0 1 Test Register R,W

2 0 0 0 0 0 0 1 0 LED Register R,W

3 0 0 0 0 0 0 1 1 Board Mux Control R,W

4 0 0 0 0 0 1 0 0 Board Switch Register R

5 0 0 0 0 0 1 0 1 Power Control Register R,W

6 0 0 0 0 0 1 1 0 GPIO Video Register R,W

7 0 0 0 0 0 1 1 1 Media Card Status R

8 0 0 0 0 1 0 0 0 DILC Output Pin Mapping R,W

9 0 0 0 0 1 0 0 1 DILC Input Pin Mapping R

10 0 0 0 0 1 0 1 0 Imager Internal I/O Direction Register 0 R,W

11 0 0 0 0 1 0 1 1 Imager Internal I/O Mux Register 0 R,W

12 0 0 0 0 1 1 0 0 Imager Internal I/O Mux Register 1 R,W

13 0 0 0 0 1 1 0 1 Imager Internal I/O Direction Register 1 R,W

14 0 0 0 0 1 1 1 0 Imager Internal I/O Mux Register 2 R,W

15 0 0 0 0 1 1 1 1 Imager Internal I/O Mux Register 3 R,W

16 0 0 0 1 0 0 0 0 Imager Internal I/O Direction Register 2 R,W

17 0 0 0 1 0 0 0 1 Imager Internal I/O Mux Register 4 R,W

18 0 0 0 1 0 0 1 0 Imager Internal I/O Mux Register 5 R,W

19 0 0 0 1 0 0 1 1 Board RESET Register R,W

720 1 1 1 1 1 0 0 0 CCD Internal I/O Direction Register 1 R,W

721 1 1 1 1 1 0 0 1 CCD Internal I/O Read/Write Register 1 R,W

722 1 1 1 1 1 0 1 0 CCD Internal I/O Direction Register 2 R,W

723 1 1 1 1 1 0 1 1 CCD Internal I/O Read/Write Register 2 R,W

724 1 1 1 1 1 1 0 0 CCD Internal I/O Direction Register 3 R,W

725 1 1 1 1 1 1 0 1 CCD Internal I/O Read/Write Register 3 R,W
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2.1.1.2.1  Register 0, CPLD Version

This read only, 8 bit register, contains the CPLD hardware version for version control.

The default value is 0x11.

2.1.1.2.2  Register 1, Test Register

This read only, 8 bit register, has a default value of 0xA5 and can be read and written to

test the memory interface.

2.1.1.2.3  Register 2, LED Register

This 8 bit, read/write register controls the user LEDs. A data bit of ‘0’ in each bit

location turns on an LED. Similarly a ‘1’ turns off the LED in each bit position. 

2.1.1.2.4  Register 3, Board Mux Control Register

This 8 bit, read/write control register (default = 0x00) controls keypad, AIC, SD,

Ethernet, and Video In multiplexers as shown in the table below.

points as shown in the table below.

Table 2: Register 3, Board Mux Control Register

Bit # Signal State Function

7 EMIF_KEYPAD_CTL
0 Addresses on Muxes (ONE NAND Mode)

1 Addresses are available for keypad

6 SEL_SD1_GPIO_CTL
0 Enables SD card slot 1

1 Signals for SD1 card slot 1 go to CPLD 

imager GPIO

5 SEL_AICn_GPIO_CTL
0 Enables McBSP signals to AIC3101 codec

1 McBSP signals go to CPLD for imager GPIO

4 Spare Not currently used

3 SEL_ENET_GPIO_CTL
0 Enable Ethernet signals to PHY

1 Ethernet signals go to CPLD for imager GPIO

2 DECODER_IMAGER_S2_CTL

S[2:0]

0 0 1 = Selects TVP7002 as input to DM365 

video input port

0 1 0 = Selects imager as input to DM365 

video input port

1 0 1 = Selects TVP5146 as input to DM365 

video input port

1 DECODER_IMAGER_S1_CTL

0 DECODER_IMAGER_S0_CTL
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2.1.1.2.5  Register 4, Board Switch Register

This 8 bit, read only register mirrors the values set on switch SW5. These signals are

shown in the table below.

2.1.1.2.6  Register 5, Power Control Register

Register 5 is a 8 bit, read/write register that controls on board voltage regulator

functions. The default data value is 0b00000000. These controls are shown in the table

below.

Table 3: Register 4, Board Switch Register

Bit # SW5 Position Signal

7 Reserved N/A

6 Reserved N/A

5 1

SEL_NAND_LOW

0 = NAND mapped to CE0,

1 = ONE NAND mapped to CE0

4 2 SEL_EXTRA1

3 3 SEL_EXTRA2

2 4 SEL_EXTRA3

1 5

CPU_VSEL1

0 = Vcore at 1.2V

1 = Vcore at 1.35 V

0 6 SEL_NTAS_MODE

Table 4: Register 5, Power Control Register

Bit # Signal Function

7 LCD_OE_5V 0,1 = Sets U32 FDC6331L Pin to 0,1

6
ENABLE_LCD_3V3

0 = Disables U31 TPS74701

1 = Enables U31 TPS74701

5 Reserved

4 EN7 0,1 = Sets U14 TPS65530 EN7 pin to 0,1

3 ENAFE 0,1 = Sets U14 TPS65530 ENAFE pin to 0,1

2 SEQ56 0,1 = Sets U14 TPS65530 SEQ56 pin to 0,1

1 EN56 0,1 = Sets U14 TPS65530 EN56 pin to 0,1

0 ENABLE_LCD_15V
0 = Disables U34 TPS61080 register

0 = Enables U34 TPS61080 register
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