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Marvell Semiconductor, Inc.

System Controller Design Checklist

This document provides a list of common errors and issues faced by customers while developing with Marvell’s Galileo System Controller products including the GT-642xx Discovery devices. 
The content of this document is not guaranteed to be error free.  The respective Discovery data sheet is the authoritative document over these suggestions.  If there are any questions or concerns, please contact Marvell’s technical support.

· Make sure you have a Discovery Development platform for debugging.
· Leadtimes are unpredictable.  If you have not done so, please place a purchase orders now.   

· Check Reset Configuration Pull-ups and Pull-downs.

· Check Sampling at reset

· Double check their design’s reset configuration pull-up and pull-down resistors against the data sheet.  

· All pins sampled at reset must be pulled to a defined logical state. Even the ones that are "don't care".

· Discovery uses a serial or I2C eeprom for configuration, however minimal reset configuration pull-ups and pull-downs are still required.

· Ensure no other devices are driving these multiplexed (shared) signals on power-up.  For example, the “Bus Hold” feature found in many buffers and transceivers, prevents CMOS inputs from floating during reset and will override configuration resistors.

· If you are not sure which way to pull-up or pull-down a reset configuration pin, then have a stuffing option to support both.

· Check for PLD and confirm Pull-ups and Pull-downs.

· If the application requires a PLD for reset configuration, then use a dual footprint.  Enable the prototype to work with either configuration pull-up/down resistors or a PLD to initialize the Discovery devices. Resistors are less risky for first pass and may be replaced by the PLD for production. 

· Tie-off Unused Inputs.

· Make sure that all inputs that are unused or may be floating during operation are tied-off (pulled up or down). 

· Check the pulling (high or low) of all unused pins is correct with the latest revision data sheet.

· External pull-ups/pull-downs are required on unused inputs since none are provided internally.  A separate pull-up/down resistor must be used on each signal (unless the data sheet states otherwise).

· Unused I/O must be always driven.  Otherwise a separate pull-up/down resistor must be used for each signal (unless the datasheet states otherwise for the specific I/O).  

· Floating pins can cause unpredictable operation, long term reliability problems, excessive current consumption and a lot of headaches during debug!

· Prevent non-deterministic designs.

· During RESET device interfaces are usually in high-Z.  Pull any device’s slave control signals to a non-active state.  

· For example, SDRAM vendors require certain configuration during power-up (see the respective SDRAM datasheets).  Power-up is usually the time Galileo devices are being RESET and have their outputs in high-Z, which may not meet the SDRAM requirements.  Pull the SDRAM chip select and DQM (CS*, DQM[*]) signals high.  Otherwise, the SDRAMs may end up in an undefined state.  

· For systems with CPUs, the CPU interface on the Discovery device will need its control inputs (of the CPU interface) pulled non active if the CPU is held in reset longer than the Galileo device. 

· Check for any missing strapping/configuration on other devices (non-Galileo devices) in the application.

· Check for capacitive loading.  

· Review the AC timing section of the Discovery datasheet.  At higher clock speeds, device loading becomes more of a problem. This is most important on any bus with more than two components attached (a shared bus, not point to point).  

· Optional series terminations may be placed in the board design (see the Discovery development boards reference schematics for examples).

· PCI does NOT use termination resistors.  It is an unterminated bus architecture that utilizes reflections on the bus to generate the full voltage of its signals.

· Look for any related high-speed design guidelines that Marvell may offer.  

· Verify de-coupling capacitors are used.

Design rules for decoupling capacitors are usually defined by the Printed Circuit Board manufacturing process.  However, it is important to emphasize the need to follow these standard design rules for the Galileo devices.

· Without decoupling capacitors errors could be generated that are dependent on the data transferred.  For example,  an Ethernet packet may fail if the data in the packet is alternating zeros and ones (such as 010101…). 

· Ferrite beads and de-coupling capacitors should be used on each power supply node (on each different pin name) for probing and isolation.  Using a 20-30 mil traces here may also be helpful.
· Confirm signal access exists for trouble shooting.

Often, half of the battle in troubleshooting is getting to the signals.  When trouble-shooting Marvell’s Technical Support may asks for schematics, register dumps, logic analyzer traces and a clear description of the problem.

· Make it easier to debug the prototype board.  Add test headers or test points to all bus interfaces (CPU, Device and PCI). For PCI it may be best to add a PCI connector footprint that is standard for many PCI bus analyzers.  Remember these connectors don’t need to be populated for production units.

· Don’t bury important signals under BGA packages.  Many applications add extra VIAs for some pads of some BGA balls just for trouble shooting purposes. 

· Check the Pinout Table.

· Verify that all of the power and ground signals are connected.

· Review JTAG Interface.

Incorrect connections could result in a hang on reset.  The suggested pull-ups or pull-downs force the JTAG inputs to a known state and reduce power when the JTAG testing is not used.

· Check the Discovery data sheet for JTAG guidelines.

· Provide footprints for both pull-ups AND pull-downs on each JTAG pin.  There may be other components on the JTAG chain that make various settings when JTAG testing is not in use.  Also, the pull-up/pull-down resistor values can be changed if the JTAG test equipment has trouble driving these inputs.

GT-64xxx  SYSTEM CONTROLLER CONTROLLER PRODUCT FAMILY CHECKLIST

· Below are additional checklist items for the most common schematic errors.

· Check the device bus.  Check that the boot memory address pins are connected properly. Please refer to the “Memory” or “Device” Controller section in the datasheet.   Make sure that device addresses are connected correctly (according to device width).

· Check the SDRAM connection.  Load, any "unnecessary" additional components residing on the "sensitive" lines (DADRs, RAS, CAS, DWR).

· Check PLL circuitry and settings.

GT-642xx DISCOVERY PRODUCT FAMILY CHECKLIST

· Below are additional checklist items for the most common GT-642xx schematic errors.

· When configuring SysClk=Tclk, SysClk can be just pulled Low (must not be floating). Tclk will drive all the internal logic.

· Please refer to GT-64xx data sheet revision 1.1 or later for all pullups/pulldowns.  The polarity for the SysRdyIn pins and PLL settings were wrong before revision 1.1.  

· Check the implementation of the PLL circuit is the same as Galileo's recommended one. Refer to the product’s data sheet.

· JTAG clock must be pulled low, can other devices (such as the CPU) in the system tolerate this?   

· Check the Tclk and PCI clock frequencies with the Discovery data sheet.  With the GT-64240-B-0 and the GT-64260-B-0, clocks must be between100MHz (highest) to 66MHz (lowest).

· If SDClkOut will be used, have a stuffing option for a controllable delay on this pin (such as a zero delay buffer).  SDCklOut needs to be shifted so SDRAM data read will "fit in" the Discovery GT-642xx TClk timing window at 133Mhz.

· Check the boot memory address pins are connected properly. Please refer to the Device Controller section in the datasheet.   For the GT-64240 or GT-64260 using an 8 bit device, AD3 is connected to the address 3 of the device.  The first address pin after the burst address (BADRs) should be AD2, not AD3. 

· For example using the GT-64260: at reset, the PowerPC CPU will request a 64-bit (8 byte) transaction at 0xfff00100.  Given an 8-bit boot device, the GT-64260 must make 8 address transactions to an 8 bit boot device to gather up the 8 bytes before sending the data back to the CPU.  So, the GT-64260 uses the BADR signals to implement this byte gathering from 8-bit devices.  This 8 byte transaction reads data from address 0xfff00100 - thru - 0xfff00107; thus using the 3 least significant address bits of the address bus A<2..0>, BADR<2..0> on the GT-64260.  It would seem then that the 4th LSB on the address bus, A<3>, would get routed to the boot device A<3> input. However there is some address bit shifting inside the GT-64260. So the first address pin after the burst address (BADRs) should be AD2, not AD3. 

· Here is how 8/16/32-bit devices should be connected to the GT-64240 or GT-64260 

· 8-bit device: BAdr[2:0] are used as device address[2:0], Latched AD[27:2] are used as device address[28:3].

· 16-bit device: BAdr[2:0] are used as device address[2:0]. Latched AD[27:3] are used as device address[27:3]

· 32-bit device: BAdr[2:0] are used as device address[2:0]. Latched AD[27:4] are used as device address[26:3]

· Double check the reset configuration pins.  For example, one customer mixed up AD16 with AD17: PCI retry was not enabled and Expansion ROM was enabled…  Even if the function is not applicable - all pins that are sampled at reset need to be pulled (pulled high or low).

· If a PCI is not used, either:

a) Pull ALL pins or 

b) Pull all control signals, supply a clock to the PCI, and pull GNT signal to active (LOW). This will cause the Galileo GT-642xx to hold the PCI signals stable, and no pulls are needed on the AD bus.
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