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DESIGN [H

& XILINX,

Search: |Q‘ mig]| | (1 match) [ 2

ENTER to select, ESC to cancel, Cir+@ for IP details ——

4 IPWREIAT R

— Memory Interface Generator

The Memory Interface Generator (MIG) creates memory controllers for Kiline FPGAs. MIG creates complete customized Veriloe or WHDL RTL
zource code, pin-out and desien constraintz for the FPGA selected, and script files for implementation and zimulation

— Vivado Project Optionz

FPGA Family
FPGA Part
Speed Grade
Synthesis Tool
Desien Entry

This GUI includes all configurable options alone with explanations to aid in generation of the required controller. Please note that some of the
options zelected in the Vivado Project Optionz will be uzed in generation of the controller. It iz very important that the correct Vivado Project
COptions are selected. These optionz are lizted below.

Selected Vivado Project Options:

If any of these options are incorrect, please click on “Gancel”, change the Vivado Project Options, and restart MIG. This
version of MIG is tested with Vivado 20162 or later, it is not tested with previous versions of Vivado.

Kintex-7

xc Tk 160t-ffe 676
-2

WIVADD
WERILOG

User Guide | Wersion Info |

Next> I Gancel

5 MIGX¥ AT w7
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3. 3 MIGDERE
MIG REX AT B T DRYPDON—TTlE, a2 be—J08E | FHT P A 7 ITTH 28R
LET. FHITIERKT 2355 1% Create Design %, B H D4 1% Verify Pin Changes and Update
Design # &N E 7,
2> bue—7 0% (Number of Controllers) £ 1(2LF7,

©:::|?:EE ST
& Create Desien

Select this option to generate a memory controller. Generating a memory controller will create RTL, XDG, implementation and simulation files.

" Verify Pin Changes and Update Design

TElECTng Thiz Teature vermies the modified ADG Tor a desien aleady generated through MIG. This option will allow you to change the pin out
and walidate it inztantly. It updates the input XDC file to be compatible with the current version of MIG. While updating the XDC it preserves
the pin outs of the input XDG. This option will also generate the new desien with the Gomponent Mame you selected in this page.

— Campanent Name

Flease specify the component name for the memary interface. The design directories will be generated under a directory with thiz name. Three
directories will be created “example_design”,"user design” and “docs™. The uzer_desien will contain the generated memory interface. The
example_design adds a simple example application connected to the generated memory interface.

G H
Name

L hain_mig_?series_l_ﬂ

— Multi-Contraller

Up to maximum of & contrallers with a combination of DDR3 SDRAM, QDRI+ SRAM or RLDRAM II can be generated. The number of controllers
that can be accommodated may be limited by the data width and the number of banks available in device. Refer user guide for more
information

Number of Gontrollers II = ]

— A4 Interface

Enables the AXIY interface. Ax14 interface is supported only for DDR3 SDRAM and DDR2 SDRAM controllers with Veriloe desien entry.
¥ AXI4 Interface

& XILINX,

User Guide | “ergion Info | < Back | Next> I Gancel

6 MIG#IEL A 7 1 S RHD~S—
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@ RETERENCE Pin Compatible FPGAs
DESIGN [ Pin Compatible FPGA=z include all devices with the same package and speed erade az the tareet device. Different FPGA devices with the same
package do not have the same bonded pins. By selecting Pin Compatible FPGAs, MIG will only select pins that are common between the tareet
device and all selected devices. Use the default ¥DG in the par folder for the target part. If the target part is changed, use the appropriate XDGC in
the compatible_uct folder. If a Pin Gompatible FPGA is not chosen now and later a different FPGA iz used, the generated XDG
may not work for the new device and a board spin may be required. MIG only ensures that MIG generated pin out iz compatible among
the selected compatible FPGA devices. Unselected devices will not be considered for compatibility during the pin allocation process.

A blank list indicates that there are no compatible parts exist for the selected target part and this page can be skipped.
Mote that different partz in the same package will have different internal packaee skew valuez. De-rate the minimum period appropriately in the

Controller Options page when different parts in the same package are used. Consult the User Guide for more information.
Pin CGompatible FPGAs

Target FPGA Ixc?KlE[lt—fng?ﬁ -2

Pin Compatible FPGAs
[+ kintex7
=7k
I~ xc7k325t-ffgs76
T~ xc7k410t-ffg676
I xc7k160ti-figs76
T~ xc7k325ti-ffg676
I xc7k410ti-ffgs76

& XILINX.

Uzer Guide | “erzion Info | < Back | Mext> I Cancel

7T ZDHEAT T TIIATO Z EiE Ay
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WX AT 7Tk, DDR3 SDRAM ##iR (77 4/ ~) LET,

@ REFERENCE

DESIGN [H

Memory Selection

& XILINX.

—Memory Selection

Select the tvpe of memary interface. Please refer to the User Guide for a detailed list of supported controllers for each FPGA family. The list below
shows currently available interface(s) for the specific FPGA, speed erade and design entry chosen.

Select the Controller Type:

' DDR2 SDRAM
" DDR2 SDRAM

User Guide | Werzion Info |

< Back | Mext> I Cancel

8 DDR3 SDRAM % #ER$ 5%
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@ REFERENCE Options for Gontroller 0 — DDR3 SDRAM
DESIGN [H]

Glock Period: Choose the clock period for the desired frequency. The allowed period range{1070 — 3300) I?‘
ig a function of the selected FPGA part and FPGA speed erade. Refer to the User Guide for more information. 1250 DD I i

PHY to Controller Glock Ratio: Select the PHY to Memory Contraller clock ratio. The PHY operates at the
Memory Clock Period chozen above. The controller operates at either 1/4 or 1/2 of the PHY rate. The selected Memary |41 VI
Glock Period will limit the choices

Vecaux_io: Vocaux_io must be set to 20V in the High Performance banks for the highest data rates.
‘ocaux_io iz not available in the High Ranege bankz. Mote that Wocaux_io iz common to eroups of banks. IQ.DV ﬂ
Consult the 7 Series Datasheets and FPGA SelectId Resources User Guide for more information.

Pin Compatible FPGAs

Memory Type: Select the memory type. Typels) marked with a warning symbal are not compatible with

Memory Selection -
2 the frequency selection above.

IOD mponents

Memory Part Select the memory part. Part(s) marked with a warning symbol are not compatible with IMTHKQEEMIE}G{—IQE
the frequency selection above. Find an equivalent part or create a part uzing the “Create Custom Part”

AXI Parameter E{Lit[t)ng.qlzq”ﬁe part needed iz not lizted here. The “Create Custom Part” feature iz not supported for Greate Gustom Part

Memory Options Memory Voltage: Select the Woltage of the Memory part selected. |1.5\.-'

. Data Width: Select the Data Width. Partz marked with a warning symbol are not compatible with the I32
FPGA Options frequency and memory part selected above

Extended FPGA Options

EGG: MIG supports EGC for 72 bit data width configuration. To be able to select ECC, select a data

IO Planning Options width that has EGC supported.

Data Mask: Enable or dizable the eeneration of Data Mask (DM) ping uzing this check box. This option

Pin Selection can be zelectable only if the memory part selected has DM pins. Uncheck this box to not uze data mazks 4
and save FPGA [YOs that are used for DM signals. ECC designs (DDR3I SDRAM, DDR2 SDRAM) will not

use Data Mask.

|Disabled

Syetem Sienale Selection

Summary

Simulation Options

PGB Information
Humber of Bank Machines: Thic parameter defines the number of bank machines. & given bank

machine manages a single DRAM bank at any given time. 3
Mote:Setting a lower value will result in lower resource utilization, but may effect controller efficiency for
certain traffic patternz

Design Motes

ORDERING: Normal mode allows the memary contraller to rearder cammandz to the memary to obtain
the highezt pozzible efficiency. Strict mode forces the controller to execute commands in the exact order | Mormal
received.

iA Xl LI NX Memory Details: 4Gb, x 16, row:15, col:10, bank:3, data bits per strobe:8, with data mazk, zingle rank, 1.3 15Y
®

Uzer Guide | “erzion Info | < Back | Mext> I Cancel

M 9 AEVERRESAT T

® Clock Period+ + *DDR3 AE VD7 vy 7 AMEZEE L ET, RKedEE CEEIE25E8121X
1250 (2 L £9, 1250ps D3H 800MHz #i{E & 72 ¥ £3°, DDR3 % Double Data Rate 72 T,
T—H L— MNIr vy 7 EEEO 24 (1600MHz) &720 F7,

® Memory Type + + - Component Z#U %9, DIMM Ti32<, A€V ICZHEHTLLVOE
T,

® Memory Part - « - HHL TWAH AEVIZITV, MT41K256M16XXX-125 Z IR L £7°, Z Dk

RT, BE, 7 FLABO#EE, N 7BRaEnEHMCRESNET,

Memory Voltage *+ + + 1.5V Z 3R L £

Data Width « « « 32 23R L £,

Number of Bank Machines + - - 8 Z®&R L £7°,

ORDERING * * + 774/ b®F F Normal IZ L7,

11
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#E
TOKUDEN

—Cuztom Memary Part

This option creates a new memory part. Note that the new part will be a modification of the *Base Part”
zelected below. The timing parameters and the density can be changed.

Select Baze Part

Enter Mew bMemory Part Mame

Chanee the required Timing Parameters, “Walue™ iz the only fizld that can be edited.

Row Address |18

Column Address I 10

Bank Address I 3

Help | Save I

10 BIRINT-AEFYDIRTA—HF

©Copyright 2017 ¥k E T EIFE All rights reserved.



&

TOKU

110X A T7Ta 7T, AXUHT —Z RN 2Dk SRR EL £,

@ REFERENCE AXI Parameter Options GO0 — DDR3_SDRAM
DESIGN [H]

Data Width:A4xI DATA WIDTH: Data width of &% read & write channelz. The data width iz lezs than or equal to uger
interface data width with the posszible values 32, G4, 128, 256 & 512,

Arbitration Scheme:Select the arbitration scheme between the read and write address channels RD_PRI_REG

Pin Compatible FPGAs

Memory Selection Marrow Burst Support: Enables logic to support narrow bursts on the AXI4 slave interface. Can be set to zero if no masters
in the system iszue narrow bursts and all the data widths are equal (1-Enable, 0-Disahle)

Gontroller Options

Address Width: Ax14 address width of read and write address channels.
Memory Options

FPGA Options

5 ID Width: AXI4 ID width for read and write channels. 4x04 ID is used as the identification tag for write or read address eroup
Extended FPGA Options of signals

IO Planning Options

Pin Selection

Syetem Sienale Selection
Summary

Simulation Options

PGB Information

Design Motes

& XILINX.

Uzer Guide | “erzion Info | < Back | Mext> I Cancel

11 AXI N 2 DORERE

Data Width « - - 256 #E4R L £9°,

Arbitration Scheme * + + 5 7 #/L b®»FF* RD_PRI REG ##IR L £
Narrow Burst Support *+ *+ + 7 74/L hOFFE 1 ZRR L ET

Address Width « « - 774 /L O FFIZLET

IDWidth+ + + 774V FDEEIZLET
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@ REPERENCE Memory Options for Gontroller 0 - DDR2 SDRAM

DESIGN [

Input Clock Period: Select the period for the PLL input clack (GLKIN). MIG determines the allowable
input clock periods bazed on the Memory Glock Period entered above and the clocking euidelines listed
in the User Guide. The generated design will use the selected Input Clock and Memory Clock Periods IQSUU ps (400 MHz)
to generate the required PLL parameters. If the required input clock period is not available, the Memory

Clock Period must be modified.

- Select Additional Glocks(if required)

MIG can generate up to § additional clocks to be uzed in Fabric logic. This will be generated from the same MMCM which iz uzed for
generation of ULGLE. The first clock({Glock 0) has a wider ranee of chaices. Al the values in the additional clocks drop downs are
calculated considering the MMGM VGO frequency as 1250.000000 ps {800 MHz) Mhz. For complete details on clocking of MIG, refer to
MIG User Guide.

Pin Compatible FPGas Glock 0 |MONE =] [o=1
Glock 1 JHONE =zl [o=1

Memory Selection

Clock 2 MNOME ~| D=1
Gontroller Options o I —I |

GClock 3 |NONE >l [p=1

AXI Parameter

Clock 4 JHONE I [o=1

FPGA Options Chooze the Memory Options for the memory device. Memory Option selections are restricted to those supported by the controller. Gonsult
the memory vendor data sheet for more information.

Extended FPGA Options
Read Burst Type and Length

IO Planning Options The burst tvpe determines the data ordering within a burst. Consult the memory datasheet for mare Im
information. Burst length & is the only supported value. Equentia

Pin Selection :
Output Driver Impedance Gontrol

System Signals Selection Programmable impedance for the output buffer. IRZQ,-"E VI

Summary Controller CGhip Select Pin
The Chip Select (GS#) pin can be tied low externally to save one pin in the address/command eroup when this I—Enable ,l

Simulation Options selection iz =et to 'Dizable’. Dizable iz only valid for single rank configurations.

PGB Information RTT (nominal) - On Die Termination {ODT)

Select the nominal value of ODT for the DG, DOS/DOS# and DM cignals on the component or DIMM interface

Desien Notes This must be et to RZ0/6 (40 ohms) for data rates at 1333 Mbps and above. In 2 slot DIMM configuations lm
this value will be used for the urwritten slot during a write and will also be used for the unselected =lot during

a read. Uze board level simulation to chooge the optimum value.

Memary Address Mapping Selection

User Address

[eank ] column

& XILINX [ ¥

Uszer Guide | Verzion Info | < Back | HMexty I GCancel |

X 12 AEUVAT g RE

® Input Clock period * + * MIG AV IZANT B Ay EEHREEELET
ZOREFZ—FOT A LN L TEETHHLERH Y £,

Select Additional Clocks *+ + « KX EDE FIZLET

Read Burst Type and Length « + + Sequential (Z L %9

Output Driver Imedance Control = + + RZQ/6 (Z L £ 9

Controller Chip Select Pin + + + Enable [Z L £

RTT(nominal) - + * RZQ/6 2L F7
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@ REFEREMCE — System Clock,
DESIGN 1] ¢

Chaooze the desired input clock configuration. Desien clock can be Differential or Single-Ended.

System Glock Mo Buffer

— Reference Clock

Choose the desired reference clock configuration. Reference clock can be Differential or Single—Ended.

Reference Glock Mo Buffer

Pin Compatible FPGAs —Swstem Reset Paolarity

Memory Selection Chooze the desired System Reset Polarity.
System Reset Polarity ACTIVE LOW

Gontroller Options

—Ihternal Wref

AXI Parameter

Internal Yref can be used to allow the use of the Vref pine as normal IO pins. This option can only be used at 800 Mbps and lower data rates.
Memory Options Thiz can free 2 pins per bank where inputs are used. This setting has no effect on banks with only outputs.

Internal Vref -

) 10 Power Reduction
Extended FPGA Options
Significantly reduces average IO power by automatically dizabling DQ/DQS IBUFs and internal terminations during WRITEs and periods of

I0 Planning Options inactivity
IO Power Reduction IOFF LI

Pin Selection

—#ADC Instantiation

Syetem Sienale Selection
The memary interface uses the temperature reading from the XADG block to perform temperature compensation and keep the read DQS
Summary centered in the data window. There iz one XADG block per device. If the XADG iz not currently used anywhere in the dezien, enable thiz option
to have the block instantiated. If the XADC iz already used, dizable this MIG option. The user iz then required to provide the temperature value
ta the top level 12-bit device_temp_i input port. Refer to Answer Record 51687 or the UGHSE for detailed information.

XADC Instantiation Enabled |

Simulation Options

PGB Information

Design Motes

& XILINX.

Uzer Guide | “erzion Info | < Back | Mext> I Cancel

X 13 Z/uvy 7ttty hORE

® System Clock + - - FPGA Wil T MMCM % CARR L7 7 v v 7 23 54841, No Buffer
ZRRLFET L

® Reference Clock + + - FPGA W# T MMCM % CAK L2 7 v v 7 2T 5854613, No Buffer
ZRIRLET,
System reset Polarity + + « Ut v Otz fEE L E3, ACTIVE LOW IZ L ET,

® Internal Vref- - - WEELE ) 7 7 L AOMEHZRE LE T, @ER AT Y OLEITHEHT
ZliFTEERA,
10 Power Reduction + + + I/O OENJHIHTT A, miER AEY T OFFICLET,

® XADC Instantiation « + - JEEFEFH D= XADC 2 L £3, Enabled I LE 7,
XADC ZfEH L2 WHIEIF % ADE TR L 7,

LHRD T 1y 7 8 h HIEBERHET 584 1% Single End % 7213 Differential 2 38IR9 223, AR Tl R—F LT,
15
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@ REFERENCE —Ihternal Termination for High Range Banks
DESIGN [

Select the internal termination (IN_TERM) impedance for the Hieh Ranee (HR) banks. This settine applies only to the HR banks used in the
interface.

Internal Termination Impedance |4U Chms LI

—DDR3 SDRAM

— Digitally Controlled Impedance (DCT

The DCI (Digitally Controlled Impedance) IO standards are applied appropriately in High Performance banks. DQ and DOS/DO5S# sienals
utilize DCI standards (SSTL15_T_DCI for DQ's and DIFF_SSTL15_T_DCI for DAS and DASH). DCI is not used for the Address/Contral output
zignalg. Consult the User Guide for more information and uze IBIS zimulation to determine the best termination strategy.

— DI Gazcading Information

Select the DCI Cascade for the DCI reference ping to achieve better pin efficiency. The constraint file must be updated manually to zelect
the Master/Slave banks.

DCI Cascade I~

Extended FPGA Options

& XILINX.

Uzer Guide | “erzion Info | < Back | Mext> I Cancel

14 FPGA OZ DDA =

® Internal Terminal Impedance + + + 40 Ohms |2 L £33, 50 Ohms ThEWEH A, RITR
BEETL X 9,
® DCICascade* * - #hTFz v LET,

©Copyright 2017 ¥k E T EIFE All rights reserved.



g
TOKUDEN

X 15 DX AT a7 TlL, FHTFA v, CriliEsa—FREETA0E8R L ET,

Pin/Bank Selection Mode

@ REFERENCE
DESIGN [H

= Mew Design: Pick the optimum banks for a new desien

& Fixed Pin Out: Pre—existing pin out is known and fixed

IO Planning Options

& XILINX.

Uzer Guide | “erzion Info | < Back | Mext> I Cancel

X 15 EUEERIR FEOREE

DX A7 u 7T, Fixed Pin Out 23R L F7,,

17
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X 16 DX A TR 7T, EridEsEELET,

© pererence Pin Selection For Gontroller 0 — DDR3 SDRAM

DESIGN [H

Signal Name Bank Number Byte Number Pin Number 10 Standard

ddr3_dq[0] 32 S5TL15_T_DCI

ddr3_dq[1] 32 SSTL15_T_DCI

ddr3_dq[2] 32 S5TL15_T_DCI

ddr3_dq[3] 82 SSTL15_T_DCI

ddr3_dq[4] 32 S5TL15_T_DCI

ddr2_dq[5] 2 SSTL15_T_DCI

ddr3_dq[6] 32 S5TL15_T_DCI

ddr3_dq[7] 2 SSTL15_T_DCI

ddr3_dq[8] 32 S5TL15_T_DCI

ddr3_dq[g] 2 SSTL15_T_DCI

ddr3_dq[10] 32 S5TL15_T_DCI

ddr3_dg[11] 32 S5TL15_T_DCI

Pin Selection

ddr3_dq[12] 32 SSTL15_T_DCI

ddr3_dq[13] 32 S5TL15_T_DCI

ddr3_dq[14] 32 SSTL15_T_DCI

ddr3_dg[15] 32 S5TL15_T_DCI

ddr3_dq[16] kT SSTL15_T_DCI

ddr3_dq[17] B S5TL15_T_DCI

ddr3_dq[18] Tl SSTL15_T_DCI

ddr3_dq[19] B S5TL15_T_DCI

O R R O T O {1 T [
O T [ [ [ [ [ [ [ [
O T [ [ [ [ [ [ [ [

Adr2 Aal2n1 Rl CCTIAS T T d

1
i: Xl LI NX® INFO : Press Validate to proceed. Validate | Read XDG/UGF | Save Pindut |

Uzer Guide | “erzion Info | < Back | Mewcty I Cancel |

X 16 EUEELTWIA T s

Windows it 64bit it ISE(14.7)35 X O} Vivado(2016.4) Tl Read XDC/UCF AR ¥ v & 4L 7 a7/ Z
LPETLTCLEIANATRHLOT, HETTN, BEHPER 2OV RERELZSRLARNS 127D
RELTWEET, Bank FANTICE U FE S22 AN TN XI5 & HIRIZEIC AT TE £,

TRTAS LS Validate L £, ANCHENARITNITK 170X A 7w 73 50T, OK
EHLET,

Current Pinout is valid.

OK Save Log Messagel

X 17 EUEEOT = v I N KboleX AT a s

18
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X 18 DX AT a7 TIET AT MEBZOHIEZIRE L £,

@ REFEREMCE —System Signals Selection

DESIGN [ Select the system ping below appropriately for the interface. Gustomization of these ping can alzo be made in the XDG after the desien iz
generated. For more information see G586 Bank and Pin rules.

System Clock and Reference Glock pin selections will not be vizible if the 'Mo Buffer' option was selected in the FPGA Options page.

—Status Signals
These sighals may be connected internally to ather logic or brought out to a pin.

+ gys_rst This input sienal iz used to reset the interface.

+ init_calib_complete: Thiz zignal indicates that the interface haz completed calibration and memory initialization and iz ready for
commands. LOG constraint will be generated in ¥DG for Example desien only bazed on “Pin Mumber” selection below.

+ error: This output signal indicates that the traffic generator in the Example Design has detected a data mismatch. This signal does
not exist in the User Desien.

Pin Compatible FPGAs

Memory Selection

Gontroller Options

Signal Name Bank Numb Pin Numb

AXI Parameter sys_rst Select Bank Mo connect

Memory Options init_calib_complete | Select Bank No connect

FPGA Options

tg_compare_error |Select Bank Mo connect

Extended FPGA Options

J|

IO Planning Options

CCCCC K €X

Pin Selection

Summary
Simulation Options
PGB Information

Design Motes

All ping must be constrained to specific locations in order to generate a bit file in the implementation phase (this is not

8 Xl LI NX required for simulation).
®

Uzer Guide | “erzion Info | < Back | Mext> I Cancel

X 18 VAT AEEOHIIEHRE

sys_rst. init_calib_complete, tg_compare_error %= No connect (ZZ % L, Next ZffL £,
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@ REFERENCE

DESIGN [H

Vivado Project Cptions:
Target Device : xcTkle0c—-fEge76
Speed Grade : =2
HDL : verilog
Synthesis Tool 1 VIVADD

If any of the above options are incorrect, please click on "Cancel™, change the CCRE Generator
Project Options, and restart MIG.

MIG Cutput Cptions:
Module Name : main mig 7series 1 0O
No of Controllers H S
Selected Compatible Device(s) e

FPGR Cptions:
System Clock Type : HNo Buffer
Reference Clock Type : No Buffer
Debug Port : OFF
Internal Vref : disabled
IO Power Reduction : OFF
¥XADC instantiation in MIG : Enabled

Extended FPGA Options:
DCI for DQ,DQS/DQS#, DM

Internal Termination (HR Banks)

/
i* Controller O
/
Controller Cptions

Memory : DDR3_SDRAM

Interface : BXI

Design Clock Freguency : 1250 ps ( 0.00 MH=z)

Phy to Controller Clock Ratio : 4:1

Input Clock Period 1 2500 ps

CLKFBOUT_MULT (PLL) 4

DIVCLE_DIVIDE (PLL) 1

& XILINX.

Uzer Guide | “erzion Info | < Back | Mext> I Cancel |

19 ks A 7 n s

s L7-t%, Next Z# L £,
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X 201 I al—2a v EBTFTADTA L ADOHKREITONET,

G] REFERENCE
DESIGN [H

Micron Technology, Inc. Simulation Model License Agreement

PLEASE READ THIS SIMULATION MODEL LICENSE AGREEMENT ("AGREEMENT") FROM MICRCON TECHNOLOGY, INC.

("MTI") CAREFULLY BEFORE INSTALLING OR USING THIS SIMULATION MODEL (THE "MODEL"). BY INSTALLING OR

USING THE MODEL, ¥OU ARE ACCEPTING AND AGREEING TO THE TERMS AND COMDITIONS OF THIS AGREEMENT.

IF ¥OU DO NOT AGREE WITH THE TERMS AND CONDITIONS OF THIS AGREEMENT, THEN DO NOT INSTALL OR USE
THE MODEL.

Pin Compatible FPGAs . o i i
SOFTWARE LICENSE: You acknowledge and agree that it is your sole responsibility to obtain the appropriate

license or permission from the owner(s) of the software platform(s) that are necessary for you to operate the
Model. MTI is under no obligation whatsoever to offer, provide or secure such license or permission for you.

Memory Selection

Gontroller Options
MODEL LICENSE: MTI hereby grants to you the right to install, use and modify the Model solely for testing the

Model and designing your product({s) in connection with the Model. You shall not use the Model or any
modifications for any other purpose, and shall not copy, rent, or lease the Model or the modifications to any
third party. MTI may make changes to the Model at any time without notice to you. MTI is under no obligation
whatsoever to update, maintain, or provide new versions or other support for the Model.

AXI Parameter
Memory Options

FPGA Options

OWMERSHIP OF MATERIALS: You acknowledge and agree that the Model is proprietary property of MTI and is
protected by United States copyright law and international treaty provisions. The Model may not be copied,

Extended FPGA Options

reproduced, published, uploaded, posted, transmitted, or distributed in any way without MTI's prior written
permission. Except as expressly provided herein, MTI does not grant any express or implied right to you under
any patents, copyrights, trademarks, or trade secret information. This Agreement does not convey to you an
interest in or to the Model, but only a limited right to use and modify the Model in accordance with the terms of
this Agreement.

IO Planning Options
Pin Selection

Syetem Sienale Selection

LAY K

Summary DISCLAIMER OF WARRANTY: THE MODEL IS PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND. MTI
EXPRESSLY DISCLAIMS ALL WARRANTIES EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO,
NONINFRINGEMENT OF THIRD PARTY RIGHTS, AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR ANY PARTICULAR PURPOSE. MTI DOES NOT WARRANT THAT THE MODEL WILL MEET YOUR REQUIREMENTS,
OR THAT THE OPERATION OF THE MODEL WILL BE UNINTERRUPTED OR ERROR-FREE. FURTHERMORE, MTI DOES
Desien Motes NOT MAKE ANY REPRESENTATIONS REGARDING THE USE OR THE RESULTS OF THE USE OF THE MODEL IN TERMS
OF ITS CORRECTMESS, ACCURACY, RELIABILITY, OR OTHERWISE. THE ENTIRE RISK ARISING OUT OF USE OR
PERFORMANCE OF THE MODEL REMAINS WITH YOU. IN NO EVENT SHALL MTI, ITS AFFILIATED COMPAMNIES OR
THEIR SUPPLIERS BE LIABLE FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL, INCIDENTAL, OR SPECIAL DAMAGES
(INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF PROFITS, BUSINESS INTERRUPTION, OR LOSS OF LI

Frint |
Check fccept or Decline to proceed. By clicking Accept, memory model will be output in the simulation directary. - _
i : Xl I I NX® By clickine Decline, a memory model must be acquired and configured appropriately. & Accept " Decline

Uzer Guide | “erzion Info | < Back | Mext> I Cancel

PGB Information

X 20 22— arETATIA B ARREAT T

Accept %I L, Next ## L 7,
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@nzmnﬂnc: Creating Printed Circuit Boards for MIG Designs
DESIGN [

The User Guide can be accessed by clicking the User Guide button in the lower left corner of this tool. Refer to the Design
Guidelines section for DDR3 controller.

PGB Information

& XILINX. e

Uzer Guide | “erzion Info | < Back | Mext> I Cancel |

21 PCI Information D& E

il 452 LTV D T, Next 8 LE T,
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22 1%, MIG ® =27 ORFIERENERSINET,

®EE§.EG"§E]3‘ DDR3 SDRAM Design for Kintex-7 FPGAs

Design Notes

. This design is tested with Vivado 2016.1 version

. This design is simulated with Questa SIM 10.4c version, VCS K-2015.09 version, and IES 15.10.013 version
. Components, RDIMMs, UDIMMs and SODIMMs are supported

. If fly by delays are simulated, they must be limited to 1.2ns

. Consult the Version Info for known limitations

Pin Compatible FPGAs

Memory Selection

Key Enhancements for MIG 2.4 - 2015.4 release

1. Updated Maximum supported design frequencies as per the 7 Series DC and AC Switching Characteristics
data sheets

Gontroller Options

AXI Parameter

Memory Options

Key Enhancements for MIG 2.3 - 2014.4 release

1. Updated Maximum supported design frequencies as per the 7 Series DC and AC Switching Characteristics
data sheets
2. DDR3 OCLK delay calibration enhancements

FPGA Options
Extended FPGA Options
IO Planning Options

Key Enhancements for MIG 2.2 - 2014.3 release

1. Updated Maximum supported design frequencies as per the 7 Series DC and AC Switching Characteristics
data sheets
2. Updated Maximum supported design frequencies according to (Xilinx Answer 59167)

Pin Selection
Syetem Sienale Selection
Summary

Simulation Options

LA XY Y

Key Enhancements for MIG 2.1 - 2014.2 release

1. DDR32 Clocking Scheme changes
2. DDR3 read path calibration algorithm changes

Key Enhancements for MIG 2.0 - 2014.1 release

1. Extended IES and VCS support to Multi-Controller and Multi-Interface designs

PGB Information

Key Enhancements for MIG 2.0 - 2013.4 release

& XILINX.

Uzer Guide | “erzion Infol < Back | Gienerate I Cancel |

22 MIG =27 OHHFIEES AT v

e 452 2137200 T, Next #fi L £1,
THNTTRTOB/ENZT L, Vivado S MIG O a7 ZAEELET, ZOELICITESEZELET,
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24 [IZRREDH 2R L ET,
SDRAM (Z#I Y

3. 4 ZFLRADETE
23k oIz

L C. Address Editor # Bl & £,

TOKU

=

irdioy

Lavout  View Help

File  Edit Flow Tools
L
Flowe Mavigator

5 pdin

pda A

4 Project Manager
ﬁ Project Settings]
ﬁ fidd Sources
'\? Language Temp
1F P Cataloe

|‘ IP Inteerator

:fx Create Elock Dg
ﬁ Open Block Des

:f"g Generate Block

Project Summary
Sources

IP Catalog
Degzien

Signals

Bioard

Diagram F4

Addresz Editor

W 0B ~EBTEEZw>M|

Properties Ctrl+E

Selection

00 Default Layout

STRUCTURE (main_wrapp
mainbd) (2}

mmary txt

Tel Congole Ctrl+Shift+T
Mezzages

Log

Beports

Dezien Runs

mmarytxt

o

4 Simulation

X 23

DETHNET,

Ea Diseram x| B Address Editor X]
A Cell

o ELF axisrc D

ZDi

a

TR =HTITIE AU
EE] mainxde (target)

- 45 Simulation Sources (1)

Address Editor #Bf & £

&

X E ClE, 0x00000000~0x3FFFFFFF @ 1GByte 7% DDR3

| - WM (32 address bits : 4G)

omm mig_Tseries_1

E| 1F f=3.axi 0

- M_AXL (31 address bitz : 23)
um mig_Tseties |

X 24

DDR3 = b —T DT KL A

Slave hterface Basge Mame  Offzet Address
5 Al memaddr (0000_0000
S AR miemaddr 00000_0000

Rarge High fddress
G = Ox3FFF_FFFF

G~ Ox3FFF_FFFF

ESi==3

ix B
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4. DCl hRr— FDHE
Kintex-7 ® I/O R— MIIZIAH A v =& A% ary ba—L35L<{AE LT, DCI&WH b
D> TWET, DCI 25 Z & TRIFIRFLAAZEL R | T FNAA T 7V T s bmbELE
T
DCI ZfEH 3 212i%, %/ 3 7 @ VRN i1 & #&tiiio 2 o R& S o7 7 v 7 L VPN
s a7 H 7 LET, Cosmo-K Tit Bank32 @ VRN & VPN 23 100Q CHNVT v SN
S, A v E—=Z AN 50Q Lo TWET,

V15 . 1 10_L24N
VIS T DR VRP WIS 19725 VRF
Lopbl BANK 32
2B veco R32 XC7K160T-2FFGG76
ACL__ 1 veco 100RF(0402)
R31 AED | veco
100RF(0402) AFI6 ] veco
Y] Yeco Bank32
DDR3 VRN CTER M. == 1P P
nne2r nNs AT17 —_ = - Ort

25 VRN/VPN O#f:

Cosmo-K T/Z DDR3 # €V % Bank32,33,34 ® 3 DD/ ZIZF =W > THEH STV E 3235,
VRN/VPN O#$iiE Bank32 OAIZFEE SN TS DT, £DOE £ Tk Bank33 & 34 (3 DCI OffE
AES LN TEERA,

% Z . Kintex-7 DB Y & 5 1/0 /3> 7 T VRN/VPN OEFIOE % A4 25 DCI A A7 — KL )
Bex A L EJ, DCI A A7 — REHEHT 52T, XDC 77 AL TY AR 1 OX )RR EITW
F4, ZORkiz L > T, Bank32 ® VRP/VPN Ot Bank33,34 THEH SN D X 512720 £,

YA K 1 DCIHAT— R&EAT I =D
set_property DCI_CASCADE {33 34} [get_iobanks 32]

25
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5.

oavy

1 MIGAAYAYY
B3 EOFIETAM S MIG 27 1%, X 12 Z7~7 Input Clock Period CTHE S #7285 D
sy 7% sys_clk i ICA L CEfESEE T, 12 TiX, 400MHz t$5E L7=D T, sys_clk_i
{2 400MHz ® 7 v 7 % ANJ) L F£7, Input Clock Period D% & THLD J&E 4 % & & L 7= %A%,
Iy VxR —Z TCEDERBD I vy 7 R L TATI LT IESN,

clk ref i1V 77 LA vay 7 AJJTT, Z 221X 200MHz # AivE T,

mig_Tseries_1
EHEEEYY DDR3 g R "
@ sys rst ui_clk_sync_rst
clk_ref i ui_clk
sys clk.i mmem_locked
Qaresatn init_calib_complete
Memory Interface Generator (MIG 7 Series) L

26 MIGDOANj 7wy

% L. Input Clock Period THiE S 7z Jild & FEEROFEEN R 2551L, A€ BREMES
HMENRED->TLFEWET, Bz, Input Clock Period % 400MHz & L, AE VDT 7 & AHK
JE% 800MHz & L TV A AREE T, EBED sys_clk_i & 450MHz |2 L7234 13 A U 1Z 900MHz T
fELE S &350, DDR3 % 1800MHz TEi/3Z L2720, 2<EELRWVIARLER S DIC
70 ET,

Input Clock Period THE S 7@t & . FEEROBRBIT—HIEL LI LTSN,

26
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5. 2 YOy H9PzRrL—4
BIEi G L7 B0, MIG = 71X 200MHz & 400MHz © 7 v v 7 Zp8E LES, 7L
FHA LTI 27127 X 9 7% Clocking Wizard % W CAER L TV 9,

clk_wiz_0

clk400

clk_converter 0

clk200
mgtelk0 p > mgtclk0_p clk150m
‘&: clk.in1 clk100
mgtelk0 n > mgtclkO_n clk125m
Clk50 jmm

clk_converter vi 0 locked

Clocking Wizard

27 200MHz & 400MHz ® 7 7 v 7 2% L < I

27 @ clk_converter £\ ®OiX RTL TENMNLZEY =2—/L T, FEMk LD 1256MHz F721%
150MHz OZEBIA S 7 v v 7 v v TV KOG FICERT 5L DT,
Clocking Wizard 7> 5 MIG F CTORREZX 28 IR LE T,

WR_TYPE[1:0] L
; [RD_START_ADDR[31.0] )
RD_LENGTH[31:0] mig_sernes_1 N
@asrc_vi_0 1b5_AXI DDR3- ||
oys_rst ui_clk_sync._s
_ref | i_c
ol wiz 0 ol mmem_|
init_calib ¢
rator (MIG 7 Series)
axi_mem intercon Memory Interface Generator (MIG 7 Series) -
e —— (7
clks0pm il o son_axi
Jocked| | 2 SO1_AXI
Clotking Wizard L
RESETH
Bl |
ACLK
- MO0_AXI | i
]_ARESETN EICHE moo_pa
_ACLK m=—m
|_ARESETN
] ACLK
| ARESETN
AXT Interconnect
clkout_0
(_ui cli_ui_div}
sys cik_sys_div}
clkout_v1_0

28 MIG DA 7 vy 7

27
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Clocking Wizard ® 1 ~— Y HDOKEL K 29 1R~ LET,
ZOXA T TEANEBEREZRELES, AY 7T 1560MHz & LTWET,

e Reasomer &=
Clocking Wizard (5.3) '

w Documentation E IP Location

-~ IP Symbol | Resource Component Mame |ma\n,c|k,wwz,D,U |

["] Shaw dizabled ports Clocking Options rOutput Clocks rMMOM Settings rSummary ]

GClock Monitor

[L]Enable Clock M

Primitive
(®) MMOM () PLL
Clocking Features Jitter Optimiz ation
Frequency Synthesiz [ ] Minimize Power (®) Balanced
Phase Alienment [[] Spread Spectrum () Minimize Output Jitter

[] Dymamic Recontie [_] Dynamic Phase Shift O Maimize Inout Witter filtering

[[] &ate Glock Startup

lkAQ0 = Dynamic Reconfig Interface Options
k200 = & BTl ite DRP Phaze Duty Cycle Gonfig ‘Wirite DRP regizters
=—clk_inl IR0 e
Ihput Clock Information
k30—

Ihput Glock Port Mame Ihput -Fraquency(MHz) Jitter Options Thput Jitter Source

locked = Primary chinl @) 50 | wooo-ssso U ~ oo Giabal buf
[ | secondary ch_ing @ oo 0010 Sirgle end

”~
v

5
A

X 29 ASERED
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X 80 1%, HAEREEOZRETT, MIG DASZ a7 ® 400MHz &, U 77 L v ZH D 200Mhz,
T AT LA TIHHBICEE 9 100MHz 2 £ L TWET,
Clocking Wizard (5.3) P

w Documentation E IP Location

- IP Symbol | Resource Component Mame | main_clk_wiz_0.0 |
["] Shaw dizabled ports Clocking Option Qutput Clocks rMMCM Settings rSummary
The phage iz calculated relative to the active input clock.
Qutput Freq {MHz) Phase {(degrees) Duty Cycle
Output Glock Fort Name Requested Actual Requested Actual Requested
[¥] elk_out1 clk400 400 400000 nono oo 50000
[w] clk_out2 clk200 200000 200000 nooo 0000 50000
[w] clk_outd clk 100 1o0.0o0 100.000 nooo 0000 60000
[#] elk_outs clk50 50.000 50.000 nong 0000 a0.000
[ elk_outs clk_outh 10000 ] 60,000
clk_outfi clk_outfi 10000 ] 60,000
clk_out? clk_out? 10000 ] 60.000
LISE GLOGK SEQUENGING i Foedarsl
Source Signaling
GlkA00 Output Glock Sequence Humber (®) Automatic Gontrol On-Chip ® Single-ended
200 j— i () Automatic Gontrol Off-Chip Ditterential
1
1 (7 User-Contralled On-Chip
= clk_in1 Ik O .
1 () User-Gontralled Off-Chip
k30— I
1
lochke! = !

Enable Optional puts £ Qutputs for MMGMAPLL Reset Tvpe
[reset [ power_down [ input_clk_stopped ® Active High fictive Lom
locked [ ckibstopped
g >

[ ok ][ Gaeel |

¢ 30 HIEEE D

e
i

29
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X 31IXREDHEREATHIIZODOHEDTY, FRHATH> 2 &1EH Y A,

Clocking Wizard (5.3) '

w Documentation E IP Location

-~ IP Symbol | Resource Component Mame |ma\n,c|k,wwz,D,U |
["] Shaw dizabled ports Clocking Optiong rOUtDut Clock: MMGM Settines rSummary

Theze are the settingz bazed on inpute from previous pages. Any update on thiz page
will override the optimal settings calculated by the wizard

O

Attribute Walue

EANDWIDTH OFTIMIZED ~

GLEFBOUT MULTF 20000

GLKFBOUT PHASE 0onn

GLEIN1_PERIOD G667

GLKINZ PERIOD 100

COMPENSATION ZHOLD -

DIVCGLE_DIVIDE 3

REF_JITTER1 oo

REF_IITTER2 oot

STARTUP WALT

GLEFBOUT USE_FINE_PS
k00

GLEQUTY CASGADE
clk200 =

Glk Wizard Port Renamed Part MMCGMAPLL Port Divide Duty Cycle Phase Use Fine Ps

==clk in1 clk100 = elk_out cle400 CLKOUTD 2500 0500 0.000

IR () clk_out2 clk20n CLKOUTI 5 0500 0.000

clk_outd clk100 GLKkouTZ2 i 0600 0.000
lochke! =

clk_outd clk5 CLKoUTS 20 0500 0000

[ ok [ Cweel |

AXEDHERS 1
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32 IR E D AEHETR T,
ZOEETHHRIITI 2T FHA, OKEZHLET,
Clocking Wizard (5.3) [

W Documentation [ T Lozation

" IP Symbol | Rezource Component Name |main_c|k_wiz_ﬂ_ﬂ
[] Show disabled ports Clocking Options rOutput Clocks rMMCM Settimg;/’ Summary

Primary Input Glock Atiributes

Input Clock Frequency (MHz) 150.000
Clock Source Global buffer
Jitter 0010

Clocking Primitive Attributes

Primitive Instantiated : MMGM
Divide Gounter : 3

Mult Gounter : 20000

Glock Phase Shift : None

Clock Wiz 04p Pins Source Divider Walue
clkd0n MMCM GLKOUTD 2500
clk200 ]
clk100 10
clka0 an
clk_outh OFF OFF
clk_outf OFF OFF
ClkA00) clk_out? OFF OFF
clk200) =
=—clk_inl IR O e
KT
loched m—

X 32 RXEDRAHEE 2

31
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5. 3 FrR—FKREHRIRSE
BR—=FIE, V77 b A7y 7L LT, £ 3ITRTEIIC2HBEORRGND 7 vy 73
S TVWET, b7 8 v 7 id GTX @ Bank116 (28 STV T, BEIXGTX DY 7 7
LAz L LTERESRET,

£ 3 GTX7wmy7HDYHT

rny s EE R 3k FPGA v’V &5
REFCLKO 150MHz p:D6 n:D5
REFCLK1 125MHz p:F6 n:F5

YAR—=RIZFZZhPSNDa—Fa Yy 7 THEATE L7 vy 7 BIRSIIBEH I N T ETA, £
DD, N0 ELLD 7y 7 2 EH L Ca—FRIEAEESE T Za N

MGT o7 v v 7 Za—WREECHEHAT 512137V 27 4 70 IBUFDS_GTE2 i L £,
ZOMMAFEED AN 21TRLET,

JA L 2 MGT 7wy Za—HuE NS 251E

library ieee;
use ieee.std_logic_1164.all;

library unisim;

use unisim. vcomponents. all;

use ieee.std_logic_unsigned.all;
use ieee.numeric_std.all;

entity clk_converter is

port (
mgtclk0 p © in std_logic;
mgtclkO_n . in std_logic;
clk150m : out std_logic
)

end clk_converter;

architecture rtl of clk converter is

begin
clk150m_ibuf : IBUFDS_GTE2
port map (
0 => ¢lk150m,
0DIV2  => open,
| => mgtclkO_p,
IB => mgtclkO_n,
CEB =0
),
end rtl;
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5. 4 Y0y BEBDXDC 77 A ILEKTE
Cosmo-K |213 150MHz & 125MHz ® 7 v v 7 FIREGHHEH SN TWET, 2 b ORIRE 2 fi
HALEEBRIC, Z7ay 7 O E false path (A X U VT 24707V R) ZFET H61% U X |k
BITRLET,

YA~ 3 70y 7 BfRORE
create_clock —period 6.667 —name mgtclk0_p -waveform {0.000 3.334} [get_ports mgtclk0_p]

set_false_path -from [get_clocks [get_clocks —of_objects [get_pins main_i/clk_wiz_0/inst/mmem_adv_inst/
CLKOUT211] -to [get_clocks [get_clocks —of_objects [get_pins main_i/mig_Tseries_0/u_main_mig_7series_0
_0_mig/u_ddr3_infrastructure/gen_mmcm. mmem_i/CLKFBOUT]]]

set_false_path —from [get_clocks [get_clocks —of_objects [get_pins main_i/mig_T7series_0/u_main_mig_7ser
ies_0_0_mig/u_ddr3_infrastructure/gen_mmem. mmcm_i/CLKFBOUT]]] -to [get_clocks [get_clocks —-of_objects
[get_pins main_i/clk_wiz_0/inst/mmem_adv_inst/CLKOUT2]]]

5. 5 MIGOHA B YH

MIG O h 7 vy 7 uick i, K9DFXA T a7 TAlL ERINTVWDLEIIZ, AEV 7y 7D 4
0 1 OEEERY ET, £DH, AE D& 800MHz (DDR3-1600) TENMES 7284, ui_clk 1T
200MHz k720 £79°,

ui_clock I axiclk & L THEH & 51EH, IP I ¥ 1 7 HIZ&H % Processor System Reset &2 —/L
® slowest_sync_clk (2856t SV E T, ext_reset_in [Z1E ui_clk_sync_rst Z#5%¢ L. dem_locked (21
MIG Hi71® mmem_locked %t L £7,

proc_sys _reset ¥ 2 — /L2 b H /) X4 5 interconnect_aresetn[0:0]1% AXI A ¥ =27 hdD
aresetn |ZH55: L. peripheral aresetn[0:0]i34f % 72 AXT £ = —/L® aresetn (Z#5%t L £ 7,

proc_sys_reset 0

slowest_sync_clk mb_reset
ext reset in bus struct_reset[0:0]
Q) aux _reset in peripheral_reset[0:0]
- mb_debug_sys_rst interconnect_aresetn[0:0]
dem locked peripheral_aresetn[0:0] —
Processor System Reset

33 Uty MEmHETY 22—
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5. 6 AEYDI/OVIEEDEE
—#%i2. DDR3 A€V & FPGA OFREEIL, 7o v 7 OREREWVEEREL LY X4, FDi-
W, AETVDOI a7 OFEEITVHERAKROEEIZ L EOHTEBWIE D BN RAEZIN 2 5 HE CHENT

D

AKR—FROAEY 7 av 7 3HEK 800MHz (DDR1600) £ Txfits L TWETA, 3 AT ADERMN
FFEIX 400MHz <°, 200MHz 72 & X DKW ERE CEES T2 Z L b RFT L T 72 &0,

DDR3 A€V D7 v v 7 #E X, X9 D Clock Period THELET, ZORELZEFTTH LXK 12
@ sys_clk_i ® Input Clock Period $ 25525 D THEE L T EE WY,
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6 AXIA>&2axY FOFIA

MIG IZAXI AL —7 L LCEIELETN, AL—TR—=FrDN125L0HY A, £72 MIG OHT
AXT OF —H N 21L 256bit g & IR, L DT 7V r— 3 TEE 2 E TIRWSAEEZER LT
WHEEME B BV T,

ZTIZT, BEOAZ =1 MIG IZT7 7B ALEZWEAICIT AXT A v Zax 7 haEHAL, R—Fk
OEEHELLIZY, 78y 7 BEST — X N AROEREI TN ET,

axi_mem_intercon

E s00 couplers

xbar
AX] L S00_AXI m00 couplers
ACLE e L 501_AXI = = R
ARESETN _r | DXD MOO_AXI -
- Jaresetn
AXI Crossbar

501 ARESETN
MOD_ACLK

MO0 ARESETN

AXI[ Interconnect
34 AXI Interconnect O#ERL
34 1%, IP h ¥ a7 /5B L7- AXI Interconnect T9, 2 DD~ A X % S00 & S01 ARN— hTHE

ft L. MOO_AXI AR— MZ MIG ##ft 7 5 L 912725 TWET, xbar 137 — % O4Hi% | couplers (37
— X DN AFOLMEATNE T,
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7. FPGA 0 DDR3-SDRAM ;R— FD E VEE

AR, ISSI #:51> DDR3 SDRAM %### L T\ E3, AU ¥4 X% 1GByte T, FPGA &
Pefoi 4 57 — & /S AR X 32bit, e KEWESE I 2 S00MHz(1600Mbps) T3, Z ¢ DDR3 SDRAM /&,
2—YTFY r— g THRICHEMAT S Z LA TE£9, FPGA & DDR2 SDRAM [ D #ft % Ik
" 10, 111ZxrL %7, DDR3 (%, XILINX Vivado ® MIG b AT Z N TExET, (5D
ERARHEIL SSTL15 T,

# 4 DDR2 SDRAM & FPGA [ D%

DDR3 FPGA B DDR3 FPGA BEEE
WmTAR | EUEE wWTAR | EUEE
DO AF14 T BN A D16 AD1 T B INA
D1 AF20 D17 AD4
D2 AE15 D18 AE1
D3 AF19 D19 AE5
D4 AD15 D20 AE2
D5 AE17 D21 AE6
D6 AF15 D22 AF2
D7 AF17 D23 AE3
D8 AB16 D24 Y2
D9 AB14 D25 Y3
D10 AA15 D26 AC2
D11 AD14 D27 V2
D12 AA14 D28 AA2
D13 AC14 D29 V1
D14 AA18 D30 AB2
D15 AB15 D31 W1
DMO AD16 DQ[7:0]~ =%~ DM2 AF3 DQI[23:16]~ =2~
DM1 AC16 DQ[15:8]~ =~ DM3 Y1 DQI[31:24]~ =~
DQSPO | AE18 DQI[7:0] DQSP2 | AF5 DQ[23:16]
DQSNO | AF18 A hwp—7 DQSN2 | AF4 A hma—7
DQSP1 | Y15 DQ[15:8] DQSP3 | AB1 DQ[31:24]
DQSN1 |Y16 Abwr—7 DQSN3 | AC1 Abwr—7
36

©Copyright 2017 #52kE T [EIFEE All rights reserved.



# 5 DDR2 SDRAM & FPGA [ o#:k: (ks x)

DDR3 FPGA B DDR3 FPGA BEEE
WmTAR | EUEE wWTAR | EUEE
A0 ADS 7 RL A RASn | AA7 IS 7
Al AD11 CASn AB7 HAEE 5
A2 AD9 WEn AAS IS 7
A3 AET7 CKE AF12 CLK A x—7 v
A4 AE13 CKp AA9 A=
A5 AD10 CKn AB9
A6 AF13 oDT AE12 &% ON/OFF
A7 AC11 RESETn | AE10 Utk
A8 AF9 CSn ACT7 Fv LT B
A9 AFS8 BAO ACS8 AV
A10 AF7 BA1 AF10 7 KL A
A1l AC12 BA2 AES
A12 AC9
A13 AC13 VRP W13 SR ) A
Al4 AD13 VRN V13 & i AR T
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8. TNDHMNDEIF

8. 1 MIG DiEEh

BRA AT 5 & MIG NEEZBE L, BAICxF Yy U 7 L—ra vMibitEd, v U7 L—
varyNETT5HE, MIG @ init_calib_complete {55723 HIZ2 0 £9, /2, F¥ V7L — 3
> OEEIZ DDR3 SDRAM WO T —#Z (X —HinEX DY £7°,

H L. 58 ST DDR3 A € U 2NEE L 72\ 545 121E, init_calib_complete {5 51X L O F
FERVET, TORETAXID R T oH 7 a v E2RITLTH, IWEN WD, EHE-72L9
2220 E9,

W2, init_calib_complete 28 H 272X, TN ETOF ¥ V7L —Tay « 72— X T, awkil
LROFBEZRALDIEFIATONIZZ LB RENET,

8. 2 XADC #EHEALELBWAE
MIG X FPGA DANEIREE > P EZHWTREZEHL T .Fx V7 Lb—ra VTHEH LT ET,
ZDH, MIG 2T 5E XADC 22—H7 7V r—ya U CEATE > TLENET,
D XD 7e8E MIG O ETXADC #fEH LAWK 12322 &b TEET,
13 ® XADC Instantiation &9 ONZ DK ET, Z Z % Disable (29 % & MIG Tix XADC
MMER SN2 250012, MIGIZY A 40K — 2 BEMENET,

UZ K 4 BEASR—T

device_temp_i © in std_logic_vector (11 downto 0);

ZOR— MUIZ—FRELOEFETEREOEZ 5 22120 TR, UAN 5IRT LD
RETCHEZS5 2 TR ZETEESED 2L b TEE T, ZOEAIXEEEFIINN L0 £,

YA K 5 device_temp_i D% EH

device_temp_i => conv_std_logic_vector (2509, 12),

[PCle & SFP+/R— K Cosmo-K MIG REH A R HliniHE
AR 294F 5 A 22 H FEERE RIS
©Copyright 2017 ¥#5kE T RIKED All rights reserved. ERfZH 228 10 £
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