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EVALUATION BOARD/KIT/MODULE (EVM) WARNINGS, RESTRICTIONS AND DISCLAIMER 
 
Not for Diagnostic Use: For Feasibility Evaluation Only in Laboratory/Development Environments.  
 
The EVM may not be used for diagnostic purposes. 
 
This EVM is intended solely for evaluation and development purposes.  It is not intended for use and may not be 
used as all or part of an end equipment product. 
 
This EVM should be used solely by qualified engineers and technicians who are familiar with the risks associated 
with handling electrical and mechanical components, systems and subsystems. 

  
Your Obligations and Responsibilities.   
 
Please consult the EVM documentation, including but not limited to any user guides, set up guides or getting 
started guides and other warnings prior to using the EVM.  Any use of the EVM outside of the specified operating 
range may cause danger to the users and/or produce unintended results, inaccurate operation, and permanent 
damage to the EVM and associated electronics. You acknowledge and agree that: 
 

You are responsible for compliance with all applicable Federal, State and local regulatory 
requirements (including but  not limited to Food and Drug Administration regulations, UL, CSA, VDE, CE, 
RoHS and WEEE,) that relate to your use (and that of your employees, contractors or designees) of the EVM 
for evaluation, testing and other purposes.    
 
You are responsible for the safety of you and your employees and contractors when using or handling the 
EVM.  Further, you are responsible for ensuring that any contacts or interfaces between the EVM and any 
human body are designed to be safe and to avoid the risk of electrical shock.  
 
You will defend, indemnify and hold TI, its licensors and their representatives harmless from and against any 
and all claims, damages, losses, expenses, costs and liabilities (collectively, ñClaimsò) arising out of or in 
connection with any use of the EVM that is not in accordance with the terms of this agreement. This 
obligation shall apply whether Claims arise under the law of tort or contract or any other legal theory, and 
even if the EVM fails to perform as described or expected. 
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Preface 

 

About this Document 
This document is the Technical Reference Manual for the TMS320C6472 Evaluation Module 
(EVM) developed by eInfochips for Texas Instruments. 
 

Notational Conventions 
This document uses the following conventions: 
 
Program listings, program examples, and interactive displays are shown in a mono-spaced 
font. Examples use bold for emphasis, and interactive displays use bold to distinguish 

commands that you enter from items that the system displays (such as prompts, command 
output, error messages, etc.). 

 
Square brackets ( [ and ] ) identify an optional parameter.  If you use an optional parameter, 
you specify the information within the brackets.  Unless the square brackets are in a bold 
typeface, do not enter the brackets themselves. 
 
Underlined, italicized non-bold text in a command is used to mark place holder text that should 
be replaced by the appropriate value for the userôs configuration. 
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1. Overview 

 
This chapter provides an overview of the TMDSEVM6472 along with the key features and block diagram. 
 

1.1 Key Features 

1.2 Functional Overview 

1.3 Basic Operation 

1.4 Configuration Switch Settings 

1.5 Power Supply 
 

1.1 Key Features 
 
The TMDSEVM6472 is a high performance, standalone development platform that enables users to evaluate and 
develop applications for the Texas Instrumentsô TMS320C6472 multicore Digital Signal Processor (DSP). The 
Evaluation Module (EVM) also serves as a hardware reference design platform for the TMS320C6472 DSP. The 
EVMôs form-factor is equivalent to a single-width AMC (PICMGôs AdvancedTCA Mezzanine Card) module. 
 
Schematics, logic equations and application notes are available to ease the hardware development process and 
reduce time to market. 
 
 
The key features of the C6472 EVM are: 

 EVM contains Texas Instruments' next-generation six core, fixed point DSP - TMS320C6472. C6472 
DSP contains six on-chip C64x+ Megamodules. 

 256 Mbytes of DDR2 Memory 

 128 Mbytes of NAND Flash 

 2 Gigabit Ethernet ports supporting 10/100/1000 Mbps data-rate 

 170 pin B+ style AMC Interface 

 I2C EEPROM for booting 

 2 user LEDs and 2 user switches 

 8 I2C controlled LEDs 

 RS232 Serial port on 3-Pin header 

 Host port interface (HPI) connector 

 On Board FPGA (Actelôs ProASIC 3) for DSP boot-strapping and NAND Flash interface 

 On Board Emulation using High-speed USB interface 

 60-Pin JTAG header for XDS560v2 Emulator support  

 MMC interface for IPMI 

 Powered by DC power-brick adaptor (12V/2.5A) or AMC Carrier back-plane 
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1.2 Functional Overview 

 
The TMDSEVM6472 is a single width AMC module with Texas Instrumentsô six core C6472 DSP, working as a 
bridge between circuit switched network (telecom serial interface ports) and packet switched network (Ethernet).  
Alternatively, it can be used for voice or video transcoding solely through the Ethernet interfaces. Below figure 
shows the block diagram of TMDSEVM6472. 

 

 
 
 

Figure 1.1: Block Diagram of TMDSEVM6472 
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1.3 Basic Operation 
 
The TMDSEVM6472 platform is designed to work with TIôs Code Composer Studio (CCS) development 
environment and ships with a version specifically tailored for this board. CCS interfaces with the board via on-
board emulation circuitry using the USB cable supplied along with this EVM.  
 
To start operating the board, follow instructions in the Quick Start Guide. This process will install all the necessary 
development tools, drivers and documentation. 
 
After the installation is completed, follow the steps below to run Code Composer Studio.  
 

1. Power ON the board using power brick adaptor (12V/2.5A) supplied along with this EVM or insert this 
EVM board into standard AMC carrier back-plane. 

2. Connect USB cable from host PC to EVM board. 
3. Launch Code Composer Studio from host PC by double clicking on its icon at PC desktop. 

 

Detailed information about the EVM including examples and reference material is available in the DVD available 
with this package. 
 

 
Figure 1.2: TMDSEVM6472  

 
 

1.4 Boot Mode and Boot Configuration Switch Setting 
 

The TMDSEVM6472 has 13 sliding DIP switches (Board Ref. SW1 and SW2) to determine boot mode, boot 
configuration, endian mode, system clock out enable and DDR/SRIO interface enable options at every reset of 
the DSP. 



 

 

Page 12 / 34 

1.5 Power Supply 
 

The TMDSEVM6472 can be powered from a single +12V / 2.5A DC (30W) external power supply connected to 
the DC power jack (J6). Internally, +12V input is converted into desired voltage levels such as, +5V, +3.3V, 
+1.8V, +1.5V and +1.2V using local DC-DC converters. 
 
 

 +1.2V is used for DSP Core (CVDDx) and Ethernet PHY transceiver. 

 +1.5V is used for FPGA core. 

 +1.8V is used for DDR2 / Ethernet RGMII interface. 

 +3.3V is used for DSP GPIOs. 

 The DC power jack connector is a 2.5mm barrel-type plug with center-tip as positive polarity. 
 

The TMDSEVM6472 can also draw power from the AMC edge connector (J2). If the board is inserted into an 
AMC Carrier or AMC-compatible chassis, the external +12V supply from DC jack (J6) is not required and should 
not be connected in that case. 
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2. Introduction to the TMDSEVM6472 board 

 
Chapter two provides an introduction and interface details for the TMDSEVM6472 board. It contains:  
 

 

2.1 Memory Map 

2.2 EVM Boot mode and Boot configuration switch settings 

2.3 JTAG - Emulation Overview 

2.4 Clock Domains 

2.5 I2C boot EEPROM 

2.6 FPGA 

2.7 Gigabit Ethernet PHY 

2.8 TSIP Interface 

2.9 Serial RapidIO(SRIO) Interfaces 

2.10 UART Interfaces 

2.11 Module Management Controller for IPMI 
 

2.1 Memory Map 
 
The memory map of the TMDSEVM6472 device is as shown in Table 1. It provides a combined view of both local 
and global addresses. The C64x+ Megamodule local memories have both local and global addresses. The 
Megamodule registers have only local addresses which can be resolved within the Megamodule and cannot be 
accessed outside Megamodule. All other addresses listed in this table are global addresses which can be 
accessed from any bus master including all six C64x+ Megamodules, transfer controllers within the EDMA3 block 
and any peripheral that can master the bus. 
 

Table 1: TMS320C6472 Memory Map 

Six Address Range  Memory Block Description 

0x 00000000 - 001FFFFF Reserved 

0x 00200000 - 002BFFFF SL2 RAM 

0x 002C0000 - 007FFFFF Reserved 

0x 00800000 - 017FFFFF Local L1 / L2 SRAM, Reserved 

0x 01800000 - 01BFFFFF C64x+ Megamodule Registers 

0x 01C00000 - 0FFFFFFF Control Registers, Reserved 

0x 10000000 - 1FFFFFFF Global Memory Map, Reserved 

0x 20000000 - 77FFFFFF Reserved 

0x 78000000 - DFFFFFFF DDR2 EMIF Config, Reserved 

0x E0000000 - FFFFFFFF CE0-CE1 DDR2 SDRAM 
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2.2 EVM Boot mode and Boot configuration switch settings 

 
The TMDSEVM6472 has two configuration switches SW1 and SW2. Whenever the user presses a Cold or Warm 
Reset button or if they power-cycle the board, an on-board FPGA latches the state of configuration signals from 
SW1 and SW2 and presents them to the DSP during the reset period. 
 
 
SW1 determines general DSP configuration, little or big endian mode, DDR interface enable and SRIO interface 
enable. SW2 determines DSP boot mode and system clock out enable options. Please refer section 3.3  of this 
document for default switch setting and details of each switch. 

2.3 JTAG - Emulation Overview 

 
The TMDSEVM6472 has on board embedded JTAG emulation circuitry; hence user does not require any 
external emulator to connect EVM with Code composer studio. User can connect CCS with target DSP in EVM 
through USB cable supplied along with this board. 
 
In case user wishes to connect external emulator to EVM, the TI 60-pin JTAG header (J8) is provided on-board 
for high speed real-time emulation. The TI 60-pin JTAG header supports XDS560v2 type of emulator. 
 
On board embedded JTAG emulator is the default connection to DSP, however when external emulator is 
connected to EVM, board circuitry switches automatically to give DSPôs emulation access to external emulator. 
When On board emulator and external emulator both are connected at the same time, external emulator has 
priority and on board emulator is disconnected from DSP. 
 
The interface between DSP, on board and external emulator is shown in figure below. 
 

U11

(FT2232H)

J7

(USB

Mini-B)

J8

(60-pin 

JTAG)

U24

(TS3L301)

SEL_LOGIC

JTAG signals

U4

(C6472 DSP)

 
 

Figure 2.1: C6472 EVM JTAG emulation  
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2.4 Clock Domains 
 

The EVM incorporates variety of clocks to the TMS320C6472 device which are configured automatically during 
the power up configuration sequence. The figure below illustrates the clocking for the system in EVM module. 
 

U1

(CDCV304PW)
Y1

(25MHz)
CLKIN1

CLKIN2

CLKIN3

SRIO

CLK

U4

(C6472 DSP)

Y6

(26.667MHz)

Y3

(125MHz)

U9

(FPGA)

Y4

(14.7456MHz)

U20

(I2C-UART)

Y2

(12MHz)

U11

(FT2232H)

Y5

(25MHz)

U28

(Eth PHY)

Y7

(32.768KHz)

U30

(MSP430)  
 

Figure 2.2: C6472 EVM Clock Domains 
 
 

2.5 I2C Boot EEPROM 
 
The I2C EEPROM address 0x50 contains Power on Self Test (POST) program and I2C address 0x51 contains 
second level boot-loader program. The second level boot-loader reads the Out-Of-Box Demo program from the 
NAND FLASH memory. The I2C address 0x51 also contains two unique MAC addresses reserved for your 
TMDSEVM6472. These MAC addresses are flashed into the EEPROM at address offset of 0xF400 to 0xF40B.  
 



 

 

Page 16 / 34 

2.6 FPGA 
 
FPGA (Actel #A3P250-FGG144) controls the reset mechanism of DSP and provided boot mode and boot 
configuration data to DSP. FPGA also provides interface to 128MB NAND Flash. Nand Flash Controller (NFC) is 
implemented within FPGA to support below configuration: 
 

 Maximum Density: 1GB 

 Data width: 8-bit 

 Page size: 2KB 

 HW/SW ECC 

 1 bit ECC 
 

The FPGA can be configured either in Normal mode (also called as NAND Flash Controller (NFC) mode) or in 
NAND pass through mode. In Normal mode, FPGA provides a transparent interface to a 128MB NAND memory 
device using the DSP's GPIO pins. By default, hardware ECC (Error Correcting Code) is enabled in the NFC. It 
supports single bit error correction and two bit error detection. If Software ECC is needed, NFC can be configured 
through control register to disable hardware ECC. User software can then perform NAND spare area read/write 
operations. FPGA also supports 2 user LEDs and 2 user switches through control registers. All FPGA registers 
are accessed in normal mode of operation. 
 
Below figure shows interface between TMS320C6472 and FPGA. 
 

FPGA
(A3P250)

15

13

2
User SWs - 2 pin

DIP SW ï 8 Pos
CFGG / EN signals)

Cold / Warm
Reset

JTAG

DIP SW ï 5 Pos
(BootMode)

NAND
(MT29F1G08)

System / DSP
Reset

GPIO[15:0]

IF EN

U4

(C6472 DSP)
U9

 
Figure 2.3: C6472 EVM FPGA Connections 

 
 

2.7 Gigabit Ethernet PHY 
The TMDSEVM6472 incorporates a quad-port Marvell 88E1145 Ethernet PHY transceiver. The DSP can 
configure PHY (U28) over MDIO interface. TMDSEVM6472 is interfaced with PHY as shown in figure below. 
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Port 1

MDIO

Port 0

U4

(C6472 DSP)

RGMII

RGMII
Quad

RGMII PHY

10/ 100/ 1000

(88E1145)

JC0-0063NL

(Pulse)

Port0 SGMII

Port1 SGMII
AMC

 
Figure 2.4: C6472 EVM Ethernet PHY Routing 

 
At Power On, Port0 of 88E1145 will be configured as "RGMII to SGMII" mode and Port1 will be "RGMII to 
Copper" mode.  This will be ensured by hardware strapping of 88E1145.  After the DSP boot-up, user has the 
flexibility to change above configuration by re-configuring the drivers.  If the board executes the POST program, 
this program will detect whether the board is installed in an AMC connector and it will configure both EMAC ports 
to either the AMC connector or to the RJ45 connector. 

2.8 TSIP Interfaces 

 
The TMS320C6472 has three independent Telecom Serial Interface Ports (TSIP0:2). The TSIP is a multi-link 
serial interface consisting of a maximum of eight transmit data signals (or links), eight receive data signals (or 
links), two frame sync input signals, and two serial clock inputs. The TSIP module in DSP offers support for a 
maximum of 1024 timeslots for transmit and receive. Typically, 672 timeslots for transmit and receive are utilized 
on these links. The TSIP module can be configured to use the frame sync signals and the serial clocks as 
redundant sources for all transmit and receive data signals or one frame sync and serial clock for transmit and 
the second frame sync and clock for receive. 
 
In TMDSEVM6472, two TSIP ports (TSIP0 and TSIP1) are routed to AMC edge connector. 4 Active links from 
each of the TSIP0 and TSIP1 ports are routed to AMC edge connector. Below is the interface diagram for TSIP 
signals in TMDSEVM6472. 

TDM_CLK

TDM_FS

TDM[0:3]

TDM[4:7]

CLK

FS

TX0_TR0[0:3]

TX1_TR1[0:3]

U4

(C6472 DSP)

AMC

connector

 
Figure 2.5: C6472 EVM TSIP Connections 
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2.9 Serial RapidIO (SRIO) Interfaces 
 
The TMDSEVM6472 contains high speed SERDES based Serial RapidIO (SRIO) interface. Both SRIO ports are 
taken to AMC edge connector on board. The Figure below shows the SRIO connections between DSP and AMC 
connector. 

Port 8

Port 9

SRIOCLK

Port 0

Port 1

U4

(C6472 DSP)

Y3

(125MHz)

J2

(AMC

Connector)

 
Figure 2.6: C6472 EVM SRIO Port Connections 

2.10 UART Interface 
A serial port is provided for debugging purpose using an I2C-UART bridge. This serial port can be accessed 
either through USB connector (J7) or through 3-pin serial port header (J4). The selection can be made through 
UART Route Select shunt J10 as follows: 

 UART over USB Connector (Default): Shunt installed over J10.3-J10.1 and J10.4 -J10.2 

 UART over 3-Pin Header J5 - Shunt installed over J10.3-J10.5 and J10.4 -J10.6 

 

I 2 C ï UART 
Br id g e

( SC1 6 I S7 5 0 )

8
User 

cont rolled 
LEDs -  8

RS- 2 3 2
(MAX3221)

J4

Serial Port

3 Pin Header

2

To USB Chip
FT2232H

(Jumper Option)

U4

(C6472 DSP)

             I2C

(CLK / SDA)

 
Figure 2.7: C6472 EVM UART Connections 
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2.11 Module Management Controller (MMC) for IPMI 

  
The TMDSEVM6472 supports limited set of Intelligent Platform Management Interface (IPMI) commands and a 
Module Management Controller (MMC) in AMC form-factor design. 
  
The MMC will communicate with MicroTCA Carrier Hub (MCH) over IPMB (Intelligent Platform Management Bus) 
when inserted into an AMC slot of a PICMG® MTCA.0 Micro Telecommunications Computing Architecture 
(MicroTCA.0) specification compliant chassis. The primary purpose of the MMC is to provide necessary 
information to MCH, to enable the payload power to TMDSEVM6472 EVM when it is inserted into the ɛTCA 
chassis.  
 
The EVM also support a Blue LED and LED1 on the front panel as specified in PICMG® AMC.0 R2.0 Advanced 
Mezzanine Card Base Specification. Both of this LEDs will blink as part of initialization process when the MMC 
will receive management power.  
 
Blue LED ï Blue LED will turn ON when ɛTCA chassis is powered ON and an EVM is inserted into it. The blue 
LED will turn OFF when payload power is enabled to the EVM by the MCH.  
 
LED1 ï Red colored LED1 will normally be OFF. It will turn ON to provide basic feedback about failures and out 
of service. 

AMC
(170 pin)

WARM_RESET_AMC#

FP_POR_IN_AMC#

MMC
( MSP4 3 0 F5 4 3 5 )

IPMB-L(I2C)

GA[0:2]

EN# RST#

MP

Blue LED

LED1

BOOTACTIVE

RESETSTAT#

AMC_DETECT#

JTAG

 
Figure 2.8: C6472 EVM MMC Connections for IPMI 
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3. TMDSEVM6472 Board Physical Specifications 

 
This chapter describes the physical layout of the TMDSEVM6472 board and its connectors, switches and test 
points. It contains: 
 

3.1 Board Layout 

3.2 Connector Index 

3.3 Switches 

3.4 Test Points 

3.5 System LEDs 
 

3.1 Board Layout 

 
The TMDSEVM6472 Board is a 7.11ò x 2.89ò (180.6 x 73.5 mm2) multi-layer board which is powered through 
connector J6. Figure 3-1 and 3-2 shows the layout of the C6472 EVM Board. 

 

 
 

Figure 3.1: C6472 EVM Board layout �± TOP view 
 
 




























