Memory Interface Generator (MIG) notes for the PLDa kit
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REFERENCE Memory Selection
DESIGN [1] Select the type of memory interface. Flease refer to the User Guide for & detailed list of supported controllers for each FPGA family. The list below shows
currently available interface(s) for the specific FPGA and speed grade chosen. AXI interface is only supported DDR2 and DDR3 verilog designs.
Select the Controller Type:
) DDR3 SDRAM
Pin Compatible FPGAs 14 -
@ DDR2 SDRAM
() QDRII+ SRAM
Controller Options () RLDRAM II
AXI Parameter
Memory Options
FPGA Options
Extended FPGA Options
‘Constraint Selection
Summary
Memory Model
PCB Information
Design Notes
-~ ®
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REFERENCE Options for Controller 0 - DDR2 SDRAM
DESIGN [
Freguency: The allowed frequency range is a function of the selected FPGA part, FPGA speed grade, and
memory controller type. Choose the dock period for the desired frequency. Refer to User Guide for 5000 % ps  |200.00 MHz
supported frequency range.
. Memory Type: Select the memory type. Parts marked with a warning symbal are not compatible with the
Pin Compatible FPGAS v frequency selection above. Based on the FPGA package, DIMMs selection is not allowed due to the [SODIMMS - ]
~ unavailability of required number of pins. For RLDRAM II only CIO parts are supported.

Memory Selection v
Memory Part: Select the memory part. Parts marked with & warning symbal are not compatible with the [ICHXG'-‘IOUSZLLK}ZG - ]
frequency selection above. Find an equivalent part or create a part using the "Create Custom Part” button if
the part you want is not listed here. The "Create Custom Part™ feature is not supported for RLDRAM II. [ Create Custom Part ]

LaEE r Data Width: Select the Data Width. Parts marked with a warning symbal are not compatible with the [64 . ]

_ frequency and memory part selected above,

Memory Options

FPGA Options ECC: MIG supports ECC for 72 bit and 144 bit data width configurations. To be able to select ECC, you will Disabled
need to select a data width that has ECC supparted. -

Extended FPGA Options Data Mask: You wil be able to enable/disable the generation of Data Mask (DM) pins using this check box.

_ This option can be selectable only if the memory part you have selected has DM pins. Unchedk this box if you

Pin Selection would like to not use data masks and save FPGA I/Os that are used for DM signals. ECC designs will not use
Data Mask.

Constraint Selection

Summary

Memory Model

PCB Information
‘ORDERING: Mormal mode allows the memory controller to reorder commands to the memory to obtain the

Design Not chl;zia::‘fassible efficency. Strict mode forces the contraller to execute commands in the exact order Normal -

v
i‘ XI L I NX Memory Details: 1GE, x8, row: 14, col: 10, bank:3, unbuffered, data bits per strobe:8, with data mask, single rank
®

[ ‘ersion Info ] [ User Guide I [Viaw Data Sheet] < Back ] [ Mext> ] [ Cancel

Create custom part for the chosen RAM SODIMM memory bank
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Memory Options for Controller 0 - DDR2 SDRAM

REFERENCE
DESIGN [
Choose the Memory Options for the memory device. Memory Option selections are restricted to those supported by the controller. Consult the memary
wvendor data sheet for more information.
Burst Length
Determines the maximum number of column locations that can be accessed for a given READ or WRITE command.
Pin Compatible FPGAs 14 T
Memory " v :;srnersdsenng of accesses with in a burst is determined based on the burst length, the burst type and the starting column
Controller Options v Output Drive Strength

T . Selecting reduced strength will reduce all outputs to approximately 60 percent of the drive strength. Fulstrength -

RTT (nominal) - ODT

This feature allows to apply internal termination resistance of the memory module for signals DQ, DQS/DQS5#,
FPGA Options LDQ5/DQS#, UDQS/UDQS# and LDM/UDM. This improves the signal integrity of the memory channel.
Extended FPGA Options Memory Address Mapping Selection
Pin Selection User Address
Constraint Selection ;
Summary Ol ROW [eank ] coumn |
Memory Model O [eank ROW | comn |
PCB Information
Design Notes

& XILINX.
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REFERENCE System Clock
DESIGN [1] v

Choose the desired input dock configuration. Both Design dock and Idelay Control clock will be affected. Either both the docks can be Differential ar
both can be Single-Ended.

System Clock Differential -

Debug Signals Control

Pin Compatible FPGAs v This allows the debug signals to be monitored on the ChipScope toal. Selecting this option will port map the debug signals to the ChipScope modules in
the design top module. The debug signals width is calibrated based on the selected design data width. If the design data width is greater than 72 bit
Memory Selection v andjfor the number of DQS/DQS # pins of the design is greater than 18, then the debug signals width is calibrated only for first 72 bits of data.
Controller Opti 1% Debug Signals for Memory Controller ON -
AXI Parameter Internal Vref
. v Internal Vref can be used to allow the use of the Vref pins as normal 10 pins. This can free 2 pins per bank where inputs are used. In some topologies
Memory Options these 2 additional free pins will improve bank utilization. This setting has no effect on banks with only outputs.
Internal Vref B
Extended FPGA Options
Constraint Selection
Summary
Memory Model
PCB Information
Design Notes

& XILINX.
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REFERENCE DDR2 SDRAM
DESIGN [

Digitally Controlled Impedance (DCI)
Select the DCI {Digitally Controlled Impedance) IO Standard to have the FPGA internally terminate the signals for the DDR2 SDRAM memory
(read path). In Address/Control group bank, DCI Standard is not applied on any signals .Even if SSTL CLASS [ IO Standard is selected for
AddressControl signals, CK and CK# signals are always assigned to S5TL CLASS II IO Standard. If VRN/VRP pins Data group banks are utilized,
then DCI Cascading have to be applied. In such scenario, you have to select a Master Bank from the drop down box in the bank selection page.
Consult the User Guide for more information and use IBIS simulation to determine the best termination strategy.

Pin Compatible FPGAs 14
DCI for DQ/DQS

Memory Selection 12
S5TL Class Option

Controller Options v Class I is recommended for all SSTL signals in memory interfaces. However, better signal integrity may sometimes be achieved with Class I for
Address & Contral. If IBIS simulations indicate that Class I is superior for your application, select Class I below. This can be changed after

AXI Parameter generation by modifying the UCF. This option changes the drive strength for Address & Control. The drive strength remains Class II for data.

Memory Options v Class for Address and Control Class I -

FPGA Options 14

Constraint Selection

Summary

Memory Model

PCB Information

Design Notes

Pin/Bank Selection Mode

| New Design: Pick the optimum banks for a new design

iv XI L I NX @ Fixed Pin Out: Pre-existing pin out is known and fixed
s ®

[ ‘ersion Info ] [ User Guide I [Viaw Data Sheet] < Back ] [ Mext> J [ Cancel ]

-
‘:j Xilinx Memory Interface Generator E‘E‘éj

Pin Selection For Controller 0 - DDR2 SDRAM

REFEREMCE
DESIGN []
Signal Mame Signal Group Bank Number Pin Number Pin Description -
1 ddr2_dq[0] Data | 25 j | L37(CC) j I0_LIINSRCC 25
2 ddr2_dq[1] Data | 25 j | R29(CC) j 10_L10M_MRCC_25 )
Pin Compatible FPGAs v 3 ddr2_dq[2] Data | 25 j | P31(GC) j 10_L19N_GC_25
Memory Selection |4 4 ddr2_dgq[3] Data | 25 j | N28 j 10_L1P 25
Controller Options v 5 ddr2_dgf4] Data | 2 j | L3t j 10.13pP_25
AXI Parameter 6 ddr2_dq[5] Data | 25 j | K32 j 10_LON_25
Memory Options v 7 ddr2_dq[6] Data | 25 j | H38 j I0_L6N_25
FPGA Options 14 8 ddr2_dq[7] Data | 25 j | K33(CC) j 10_LBP_SRCC_25
Extended FPGA Options v g ddr2_dql8] Data | 25 j | M29 j 10.L5P_25
10 ddr2_dqf9] Data | 25 j | P30(GC) j 10_119P_GC_25
Constraint Selection 11 ddr2_dq[10] Data | 25 j | R27(CC) j 10_L9N_MRCC_25
Frrrrees 12 ddr2_dq[11] Data | 25 j | M34 j 10_L13N_25
Memory Model 13 ddr2_dq[12] Data | 25 j | 142(5C) j 10_L18P_GC_25
PCB Information 14 ddr2_dq[13] Data | 25 j | 137 j 10 L4P 25
Design Notes 15 ddr2_dq[14] Data | 25 j | 38(CC) j 10_L8N_SRCC_25
16 ddr2_dq[15] Data | 25 j | K42(GC) j 10_L18N_GC_25
17 ddr2_dq[16] Data | 25 j | M33 j 10_L15P_25
18 ddr2_dq[17] Data | 25 - | | N30 - \ 10_L5N_25 -
v
iA XI LI NX® [ Validate ] [ ReadUCF ] [ Save PinOut ]
[ ‘ersion Info ] [ User Guide I [Viaw Data Sheet] [ < Back ] [ Mext> ] [ Cancel ]

Customize your own UCF and import it with “ReadUCF”
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REFERENCE Constraint selection Controller 0 DDR2 SDRAM
DESIGN [
Master Bank left I0s:- (Mo Master Bank MNeeded) = | Master Bank Inner Right I0s:- (Mo Master Bank Meeded) -
Master Bank Inner Left [0s:- (Mo Master Bank Needed) + | Master Bank Right IOs:- (Mo Master Bank Needed) -
Constraint Name Bank Mumber Pin Number I0B Location

Pin Compatible FPGAS v L BUFIO0 . j P27 j X141

SIS v 2 BUFIO:1 25 j R23 j ¥1¥139

Gontroller Options v 3 BUFIO=2 25 ||k | XLY137

A Parameter 4 BUFIO: 7 ~||pss | x0v221

SET TS v 5 BUFIO:4 17 j T39 j X0y219

iR v 6 BUFIO:S 17 j N4D j Xoy217

s v 7 BUFIO:6 15 j AA3S j X0Y183

Pin Selection v 8 BUFIQ:T 16 j w3z j X0v1a1
9 BUFR:0 » ~||e | X1¥183

ST 10 BUFR:2 16 j V34 j X0Y179

Memory Model

PCB Information

Design Notes

& XILINX.
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Again use the “ReadUCF” to import the |0 Buffer constraints

Refeneces for MIG on Virtex-6 devices:

o Virtex-6 FPGA Memory Interface Solutions User Guide (AXI) [ugd406].pdf
o Virtex-6 FPGA Memory Interface Solution [ds186].pdf




IMPLEMENTATION Notes [ug406]:

Figure 1-46: Virtex-6 FPGA Memory Interface Sclution

e User Interface design signal description on page 67
e Read about the Memory Controller functional description on page 96
e Physical Interface signal description on page 112

Useful links :

e Calculate efficiency http://www.xilinx.com/support/answers/36719.htm

e Solution center http://www.xilinx.com/support/answers/34243.htm

e Design assistant http://www.xilinx.com/support/answers/34266.htm

e How do | drive the Ul http://www.xilinx.com/support/answers/33698.htm

Forum discussions:

e Addressing the ML605 http://forums.xilinx.com/t5/MIG-Memory-Interface-

Virtex-6 FPGA
User Interface Virtex-6 FPGA Memory Interface Solution Physical Interface
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