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39. IIC Fan Controller and Temperature Monitor
The board contains an IIC controlled fan controller chip and fan connector. The Maxim 
MAX6653 fan controller (U66) contains on-chip and remote temperature monitors. The 
on-chip temperature measures the ambient temperature near the surface of the board. The 
remote temperature monitoring pins are connected to the FPGA TDP/TDN pins that 
access a temperature diode in the FPGA.

The MAX6653 also offers other features such as fan speed control, tachometer, and 
programmable speed control based on temperature trip points.

Connector J51 is a keyed three-pin fan header similar to those found in PCs. It is designed 
to support a 5V DC fan. To bypass the fan controller chip and operate the fan at full speed, 
the user can populate connector J50.

For high-power operating conditions, a heatsink and/or fan can be accommodated on the 
board. The ML405 does not ship with a heatsink/fan unit but can accommodate one (for 
example, Calgreg Electronics Smart-CLIP family of heatsink/fan assemblies).

Configuration Options
The FPGA on the ML405 evaluation platform can be configured by four major devices: 

• Parallel Cable IV or other download cable (JTAG)

• System ACE controller (JTAG)

• Platform Flash memory

• Linear flash + CPLD

The following section provides an overview of the possible ways the board can be 
configured.

JTAG (Parallel Cable IV Cable and System ACE Controller)
The FPGA, Platform Flash memory, and CPLD can be configured through the JTAG port. 
The JTAG chain of the board is illustrated in Figure 1-5.

The chain starts at the PC4 connector and goes through the System ACE controller, the 
Platform Flash memory, the FPGA, the CPLD, and an optional extension of the chain to the 
expansion card. Jumper J26 determines if the JTAG chain should be extended to the 
expansion card.

The JTAG chain can be used to program the FPGA and access the FPGA for hardware and 
software debug. The JTAG chain is also used to program the Platform Flash memory and 
the CPLD.

Figure 1-5: JTAG Chain
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The PC4 JTAG connection to the JTAG chain allows a host PC to download bitstreams to 
the FPGA using the iMPACT software tool. PC4 also allows debug tools such as the 
ChipScope™ Pro Analyzer or a software debugger to access the FPGA.

The System ACE controller can also program the FPGA through the JTAG port. Using an 
inserted CompactFlash card or Microdrive storage device, configuration information can 
be stored and played out to the FPGA. The System ACE controller supports up to eight 
configuration images that are selected via the three configuration address DIP switches. 
Under FPGA control, the System ACE chip can be instructed to reconfigure to any of the 
eight configuration images.

The configuration source selector switch should be in the SYS ACE program setting if the 
use of the System ACE controller is desired. 

When the switch is set to the SYS ACE position, the System ACE controller programs the 
FPGA from the image on the CompactFlash card at power-up. Pressing the System ACE 
reset pushbutton switch also causes the System ACE controller to program the FPGA if a 
CompactFlash card is present.

Platform Flash Memory
The Platform Flash memory can also be used to program the FPGA. The Platform Flash 
memory can hold up to four configuration images, which are selectable by the two least 
significant bits of the configuration address DIP switches.

The board is wired so the Platform Flash memory can download bitstreams in Master 
Serial, Slave Serial, Master SelectMAP (parallel), or Slave SelectMAP (parallel) modes. 
Using the iMPACT tool to program the Platform Flash memory, the user has the option to 
select which of the four modes to use for programming the FPGA. The configuration mode 
DIP switches on the board must be set to match the programming method being used by 
the Platform Flash memory.

The configuration source selector switch should be set to Plat Flash if the use of Platform 
Flash memory is desired.

When set correctly, the Platform Flash memory programs the FPGA upon power-up or 
whenever the Prog pushbutton switch is pressed.

Linear Flash and CPLD
Data stored in the linear flash can be read by the CPLD and used to program the FPGA. 
Depending on the logic design in the CPLD, up to eight configuration images can 
theoretically be supported.

The board is wired so the CPLD can download bitstreams via Master Serial, Slave Serial, 
Master SelectMAP (parallel), or Slave SelectMAP (parallel) modes. The configuration 
mode DIP switches on the board must be set to match the programming method being 
used by the CPLD.

The configuration source selector switch should be in the CPLD Flash setting if the use of 
CPLD and Platform Flash is desired.

When set correctly, the CPLD programs the FPGA upon power-up or whenever the Prog 
pushbutton switch is pressed.
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Appendix A

Board Revisions

This appendix describes the major differences in revisions of the ML405 platform. 
Table A-1 shows the features unique to each ML405 platform.

Table A-1: Differences in Board Revisions

Board P/N

HW-V4-ML405-US/UK/EU HW-V4-ML405-UNI-G

Build number All –01 and –02 –03

RoHS-compliant No Yes Yes

Virtex-4 FX FPGA FF672 FFG672 FFG672

SGMII Clock (1)

125 MHz

U52 - ICS844021

X14 - 25 MHz

125 MHz

U52 - ICS844021

X14 - 25 MHz

250 MHz

U52 - ICS844031

X14 - 20 MHz

Notes: 
1. X14 and U52 are located on the back side of the PCB near the CompactFlash connector, P113. Pin-

compatible replacement devices are used on X14 and U52.
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