
 

LOGIC Emulation Source 



2 

User Guide 
DN9000K10PCIE4GL



DN9000K10PCI User Guide  www.dinigroup.com   

L O G I C  E M U L A T I O N  S O U R C E  

DN9000K10PCIE4GL User Manual  

Major Revision 1  Last Update November 15, 2007  

 The Dini Group, 2006 
1010 Pearl Street Å Suite 6 
La Jolla, CA92037 USA 

Phone 858.454.3419 Å Fax 858.454.1279 
support@dinigroup.com 

www.dinigroup.com

mailto:support@dinigroup.com
http://www.dinigroup.com/




DN9000K10PCI User Guide  www.dinigroup.com   

Table of Contents 

CHAPTER 1: INTRODUCT ION ............................................................................................................................................ 1 

1 MANUAL CONTENTS  .................................................................................................................................................... 1 

INTRODUCTION ....................................................................................................................................................................... 1 
QUICK START GUIDE............................................................................................................................................................... 2 
CONTROLLER SOFTWARE ........................................................................................................................................................ 2 
HARDWARE ............................................................................................................................................................................. 2 
THE REFERENCE DESIGN......................................................................................................................................................... 2 
ORDERING INFORMATION ....................................................................................................................................................... 2 

2 CONVENTIONS ............................................................................................................................................................... 2 

2.1 TYPOGRAPHICAL ......................................................................................................................................................... 2 
2.2 MANUAL CONTENT ..................................................................................................................................................... 2 

2.2.1 File names ........................................................................................................................................................... 2 
2.2.2 Physical Dimensions ........................................................................................................................................... 3 
2.2.3 Part Pin Names ................................................................................................................................................... 3 
2.2.4 Schematic Clippings ............................................................................................................................................ 3 

2.3 TERMINOLOGY ............................................................................................................................................................ 3 

3 RESOURCES .................................................................................................................................................................... 4 

3.1 USER CD ..................................................................................................................................................................... 4 
3.2 DINIGROUP.COM .......................................................................................................................................................... 5 
3.3 ERRATA AND CUSTOMER NOTIFICATIONS ................................................................................................................... 5 
3.4 SCHEMATICS AND NETLIST ......................................................................................................................................... 5 

3.4.1 Netlist .................................................................................................................................................................. 5 
3.4.2 Net name conventions ......................................................................................................................................... 5 

3.5 DATASHEET LIBRARY ................................................................................................................................................. 6 
3.6 XILINX  ........................................................................................................................................................................ 6 
3.7 DINI GROUP REFERENCE DESIGNS .............................................................................................................................. 6 
3.8 BOARD MODELS .......................................................................................................................................................... 6 

3.8.1 Base System Builder ............................................................................................................................................ 6 

4 EMAIL AND PHONE SUPP ORT ................................................................................................................................... 6 

CHAPTER 2: QUICK STA RT GUIDE  .................................................................................................................................. 9 

1 PROVIDED MATERIALS  .............................................................................................................................................. 9 

1.1 SYSTEM REQUIREMENTS ............................................................................................................................................. 9 

2 WARNINGS .................................................................................................................................................................... 10 

2.1 ESD........................................................................................................................................................................... 10 
2.2 OTHER ....................................................................................................................................................................... 10 

3 PRE-POWER ON INSTRUCTION S ............................................................................................................................ 10 

3.1 INSTALL MEMORY ..................................................................................................................................................... 11 
3.2 PREPARE CONFIGURATION FILES ............................................................................................................................... 11 
3.3 INSTALL DN9000K10PCIE4GL IN COMPUTER (OPTIONAL) ..................................................................................... 12 
3.4 CABLES ..................................................................................................................................................................... 13 

3.4.1 Connect RS232 Cable ....................................................................................................................................... 13 
3.4.2 Connect USB Cable........................................................................................................................................... 13 
3.4.3 Connect Power cable ........................................................................................................................................ 13 

4 POWER ON .................................................................................................................................................................... 14 

4.1 VIEW CONFIGURATION FEEDBACK OVER RS232........................................................................................................ 14 
4.2 CHECK LED STATUS LIGHTS ..................................................................................................................................... 16 

5 RUN USB CONTROLLER ............................................................................................................................................ 16 



I N T R O D U C T I O N  

 

5.1 DRIVER INSTALLATION  ............................................................................................................................................. 17 
5.2 OPERATING THE USB CONTROLLER PROGRAM ......................................................................................................... 17 

5.2.1 Configure an FPGA .......................................................................................................................................... 18 
5.2.2 Set Clock Frequencies ....................................................................................................................................... 19 
5.2.3 Check clock frequencies .................................................................................................................................... 19 
5.2.4 Run Hardware Test (DDR2) .............................................................................................................................. 19 

5.3 GETTING DATA TO AND FROM THE FPGA .................................................................................................................. 20 

6 COMMUNICATING OVER T HE SERIAL PORT  ..................................................................................................... 20 

7 SCAN THE JTAG CHAIN  ............................................................................................................................................ 21 

7.1 MOVING ON .............................................................................................................................................................. 22 

CHAPTER 3: CONTROLLE R SOFTWARE ...................................................................................................................... 23 

1 USB CONTROLLER ..................................................................................................................................................... 24 

1.1 MAIN WINDOW ......................................................................................................................................................... 24 
1.1.1 Refresh Button ................................................................................................................................................... 25 
1.1.2 Disable/Enable USB.......................................................................................................................................... 26 
1.1.3 Log Window ...................................................................................................................................................... 26 
1.1.4 Board Graphic .................................................................................................................................................. 27 

1.2 MENU OPTIONS ......................................................................................................................................................... 28 
1.2.1 File Menu .......................................................................................................................................................... 28 
1.2.2 Edit Menu .......................................................................................................................................................... 28 
1.2.3 FPGA Configuration Menu ............................................................................................................................... 28 
1.2.4 FPGA Reference Design ................................................................................................................................... 29 
1.2.5 Main Bus ........................................................................................................................................................... 29 
1.2.6 Settings/Info Menu ............................................................................................................................................ 30 

1.3 UNSUPPORTED FEATURES ......................................................................................................................................... 32 
1.3.1 Header Test ....................................................................................................................................................... 32 
1.3.2 Programmerôs Menu ......................................................................................................................................... 32 

1.4 LOG FILE ................................................................................................................................................................... 32 
1.5 INI  FILE ..................................................................................................................................................................... 32 
1.6 COMPILING USB CONTROLLER ................................................................................................................................. 32 

2 AETEST USB .................................................................................................................................................................. 32 

2.1 COMPILING AETEST_USB.......................................................................................................................................... 33 
2.1.1 Cygwin .............................................................................................................................................................. 33 

3 ROLLING YOUR OWN SOF TWARE ......................................................................................................................... 33 

3.1 DINI API .................................................................................................................................................................... 33 
3.2 USB .......................................................................................................................................................................... 33 

4 UPDATING THE FIRMWAR E .................................................................................................................................... 33 

4.1 OBTAINING THE UPDATES .......................................................................................................................................... 34 
4.2 UPDATING THE EEPROM FIRMWARE ....................................................................................................................... 34 
4.3 UPDATING THE MCU (FLASH) FIRMWARE................................................................................................................. 34 
4.4 UPDATING THE SPARTAN (PROM) FIRMWARE .......................................................................................................... 36 

CHAPTER 4: HARDWARE  ................................................................................................................................................. 39 

1 GENERAL OVERVIEW  ............................................................................................................................................... 39 

1.1 MARKETING CRAP..................................................................................................................................................... 39 
1.1.1 Features ............................................................................................................................................................ 40 
1.1.2 Description ........................................................................................................................................................ 41 

2 VIRTEX 5  ........................................................................................................................................................................ 42 

3 CONFIGURATION SECTIO N ..................................................................................................................................... 42 

3.1 CONFIGURATION SECTION FEEDBACK ....................................................................................................................... 43 
3.2 FPGA CONFIGURATION ............................................................................................................................................ 44 
3.3 USB INTERFACES ...................................................................................................................................................... 45 
3.4 COMPACTFLASH INTERFACE ..................................................................................................................................... 45 



I N T R O D U C T I O N  

 

3.4.1 Main.txt ............................................................................................................................................................. 46 
3.4.2 Limitations ........................................................................................................................................................ 49 
3.4.3 Hardware .......................................................................................................................................................... 49 

3.5 CONFIGURATION REGISTERS ..................................................................................................................................... 49 
3.5.1 Undocumented controls..................................................................................................................................... 50 

3.6 FIRMWARE ................................................................................................................................................................ 50 

4 CLOCK NETWORK ...................................................................................................................................................... 51 

4.1.1 GC Pins ............................................................................................................................................................. 51 
4.2 GLOBAL CLOCKS ....................................................................................................................................................... 51 
4.3 G0, G1, G2 CLOCKS .................................................................................................................................................. 53 

4.3.1 Clock Synthesizers ............................................................................................................................................. 53 
4.3.2 Possible Outputs ............................................................................................................................................... 53 
4.3.3 Duty Cycle ......................................................................................................................................................... 54 

4.4 EXT CLOCKS ............................................................................................................................................................. 54 
4.4.1 EXT0 ................................................................................................................................................................. 55 
4.4.2 EXT1 ................................................................................................................................................................. 55 
4.4.3 Daughtercard zero-delay mode ......................................................................................................................... 55 
4.4.4 SMA input ......................................................................................................................................................... 56 

4.5 FB CLOCKS ............................................................................................................................................................... 57 
4.6 NON-GLOBAL CLOCKS .............................................................................................................................................. 57 

4.6.1 Clock TP ........................................................................................................................................................... 57 
4.6.2 Ethernet Clocks ................................................................................................................................................. 58 
4.6.3 DDR2 Clocks .................................................................................................................................................... 58 
4.6.4 SMA Clock E ..................................................................................................................................................... 58 

5 TEST POINTS ................................................................................................................................................................ 59 

5.1 POWER THRU-HOLE ................................................................................................................................................... 59 
5.2 POWER TP ................................................................................................................................................................. 60 
5.3 DIMM  POWER .......................................................................................................................................................... 62 
5.4 ñGCò TEST POINTS .................................................................................................................................................... 63 
5.5 CLOCK TEST POINTS .................................................................................................................................................. 64 
5.6 DIMM  SIGNALS ........................................................................................................................................................ 64 

6 USB INTERFACE .......................................................................................................................................................... 65 

6.1 DINI.H  API ............................................................................................................................................................... 66 
6.2 CONNECTING TO THE DN9000K10PCIE4GL ............................................................................................................ 66 

6.2.1 Windows XP ...................................................................................................................................................... 66 
6.2.2 Windows Vista ................................................................................................................................................... 67 
6.2.3 Linux ................................................................................................................................................................. 67 
6.2.4 Communication ................................................................................................................................................. 67 

6.3 VENDOR REQUESTS ................................................................................................................................................... 67 
6.3.1 VR_CLEAR_FPGA ........................................................................................................................................... 68 
6.3.2 VR_SETUP_CONFIG ....................................................................................................................................... 68 
6.3.3 VR_END_CONFIG ........................................................................................................................................... 68 
6.3.4 VR_SET_EP6TC (Read buffer size) .................................................................................................................. 68 
6.3.5 VR_MEM_MAPPED (Configuration Registers) ............................................................................................... 69 
6.3.6 Other Vendor Requests...................................................................................................................................... 69 

6.4 MAIN BUS ACCESSES ................................................................................................................................................. 69 
6.4.1 Important Note About Endpoints ....................................................................................................................... 70 
6.4.2 Performance ...................................................................................................................................................... 70 

6.5 FPGA CONFIGURATION ............................................................................................................................................ 70 
6.5.1 Readback ........................................................................................................................................................... 71 

6.6 USB HARDWARE ....................................................................................................................................................... 71 
6.6.1 Cypress CY7C68013A ....................................................................................................................................... 71 
6.6.2 Activity LED ...................................................................................................................................................... 72 
6.6.3 Configuration FPGA ......................................................................................................................................... 72 
6.6.4 Power ................................................................................................................................................................ 73 

6.7 TROUBLESHOOTING................................................................................................................................................... 73 
6.7.1 USB Controller Freezes .................................................................................................................................... 73 
6.7.2 Main Bus always returns 0x______ (Error Codes) ........................................................................................... 73 

7 PCI EXPRESS INTERFACE ........................................................................................................................................ 73 

7.1 ELECTRICAL .............................................................................................................................................................. 74 
7.2 TIMING  ...................................................................................................................................................................... 74 



I N T R O D U C T I O N  

 

7.3 HOST INTERFACE, MECHANICAL ............................................................................................................................... 74 
7.4 HARDWARE DESIGN NOTES ...................................................................................................................................... 74 

8 UNUSABLE PINS........................................................................................................................................................... 74 

8.1.1 NC Pins ............................................................................................................................................................. 75 
8.1.2 Configuration .................................................................................................................................................... 75 
8.1.3 DCI ................................................................................................................................................................... 76 
8.1.4 VREF................................................................................................................................................................. 77 

8.2 EXTENDED MB .......................................................................................................................................................... 77 

9 SYSTEM MONITOR/ADC ............................................................................................................................................ 78 

10 RESET ......................................................................................................................................................................... 78 

10.1 POWER RESET ....................................................................................................................................................... 78 
10.2 USER RESET .......................................................................................................................................................... 79 

11 JTAG ........................................................................................................................................................................... 79 

11.1 FPGA JTAG .......................................................................................................................................................... 79 
11.1.1 Compatible Configuration Devices ................................................................................................................... 80 
11.1.2 Identify .............................................................................................................................................................. 81 
11.1.3 ChipScope ......................................................................................................................................................... 81 

11.2 FIRMWARE UPDATE HEADER ................................................................................................................................ 81 
11.3 ETHERNET JTAG ................................................................................................................................................... 81 
11.4 TROUBLESHOOTING ............................................................................................................................................... 81 

12 RS232 INTERFACE ................................................................................................................................................... 81 

12.1.1 Configuration RS232 ......................................................................................................................................... 82 

13 TEMPERATURE SENSORS..................................................................................................................................... 83 

14 ENCRYPTION BATTERY  ........................................................................................................................................ 83 

15 LED INTERFACE  ...................................................................................................................................................... 85 

15.1 CONFIGURATION SECTION LEDS........................................................................................................................... 85 
15.2 USER LEDS ........................................................................................................................................................... 85 
15.3 ETHERNET LEDS ................................................................................................................................................... 86 
15.4 POWER LEDS ........................................................................................................................................................ 87 
15.5 UNUSED LEDS ...................................................................................................................................................... 87 

16 DDR2 ........................................................................................................................................................................... 88 

16.1 POWER .................................................................................................................................................................. 89 
16.1.1 Interface Voltages ............................................................................................................................................. 89 
16.1.2 Changing the DIMM voltage ............................................................................................................................. 90 

16.2 CLOCKING ............................................................................................................................................................. 90 
16.3 SIGNALING  ............................................................................................................................................................ 92 

16.3.1 Standards .......................................................................................................................................................... 92 
16.3.2 Serial Interface .................................................................................................................................................. 92 
16.3.3 Timing ............................................................................................................................................................... 93 

16.4 COMPATIBLE MODULES ........................................................................................................................................ 93 
16.5 TEST POINTS .......................................................................................................................................................... 94 

17 FPGA INTERCONNECT.  ......................................................................................................................................... 95 

18 MAIN BUS .................................................................................................................................................................. 97 

18.1 MB SIGNALS ......................................................................................................................................................... 97 
18.1.1 Disambiguation ................................................................................................................................................. 98 
18.1.2 Electrical ........................................................................................................................................................... 98 
18.1.3 Timing ............................................................................................................................................................... 98 
18.1.4 FPGA Stuffing Options...................................................................................................................................... 98 

18.2 ERROR CODES ....................................................................................................................................................... 98 
18.3 FPGA INTERFACE ................................................................................................................................................. 99 

18.3.1 Conventional Memory map ............................................................................................................................. 100 



I N T R O D U C T I O N  

 

19 ETHERNET  .............................................................................................................................................................. 101 

19.1 MII  ...................................................................................................................................................................... 102 
19.1.1 Electrical ......................................................................................................................................................... 102 
19.1.2 Timing ............................................................................................................................................................. 102 

19.2 JTAG .................................................................................................................................................................. 105 

20 EPROM ..................................................................................................................................................................... 105 

21 POWER ..................................................................................................................................................................... 106 

21.1 12V ..................................................................................................................................................................... 106 
21.2 3.3V .................................................................................................................................................................... 107 
21.3 2.5V .................................................................................................................................................................... 107 
21.4 GROUND .............................................................................................................................................................. 107 
21.5 VOLTAGE REGULATION ....................................................................................................................................... 107 
21.6 POWER CONNECTIONS ......................................................................................................................................... 107 
21.7 POWER MONITORS .............................................................................................................................................. 109 
21.8 HEAT ................................................................................................................................................................... 109 

21.8.1 Fans ................................................................................................................................................................ 109 
21.8.2 Removing Heatsinks ........................................................................................................................................ 110 
21.8.3 Fan Tachometers ............................................................................................................................................. 110 

22 CONNECTORS ........................................................................................................................................................ 111 

22.1 FPGA USER INTERFACE CONNECTORS ............................................................................................................... 111 
22.1.1 Comments ........................................................................................................................................................ 112 

22.2 NON-FPGA USER INTERFACE CONNECTORS ....................................................................................................... 112 
22.2.1 Comments ........................................................................................................................................................ 113 

22.3 NOT-FOR-USE CONNECTORS ............................................................................................................................... 113 
22.3.1 Comments ........................................................................................................................................................ 113 

23 MECHANICAL  ........................................................................................................................................................ 113 

24 DAUGHTERCARD HEADERS  .............................................................................................................................. 115 

24.1 DAUGHTER CARD PHYSICAL ............................................................................................................................... 116 
24.1.1 Daughter Card Locations and Mounting ........................................................................................................ 116 
24.1.2 Types 2 Short (400pin Short) ........................................................................................................................... 118 
24.1.3 Insertion and removal ..................................................................................................................................... 119 

24.2 DAUGHTER CARD ELECTRICAL ........................................................................................................................... 121 
24.2.1 Pin assignments............................................................................................................................................... 121 
24.2.2 CC, VREF, DCI ............................................................................................................................................... 122 
24.2.3 Global clocks .................................................................................................................................................. 122 
24.2.4 Timing and Clocking ....................................................................................................................................... 123 
24.2.5 Power and Reset.............................................................................................................................................. 124 
24.2.6 VCCO Voltage ................................................................................................................................................ 124 
24.2.7 VCCO bias generation .................................................................................................................................... 125 

24.3 ROLLING YOUR OWN DAUGHTERCARD ................................................................................................................ 125 

25 TROUBLESHOOTI NG ........................................................................................................................................... 125 

25.1 THE BOARD IS DEAD ............................................................................................................................................ 125 
25.2 THE FPGAS WONôT PROGRAM ............................................................................................................................. 126 
25.3 MY DESIGN DOESNôT DO ANYTHING .................................................................................................................... 126 
25.4 THE DCMS WONôT LOCK ..................................................................................................................................... 127 
25.5 THE ______ SIGNAL ON MY BOARD IS GOING CRAZY ON MY OSCILLOSCOPE ....................................................... 127 

CHAPTER 5: THE REFER ENCE DESIGN ...................................................................................................................... 129 

1 WHAT THE REFERENCE D ESIGN DOES ............................................................................................................. 129 

1.1 EXAMPLE USAGE OF ALL INTERFACES ..................................................................................................................... 129 
1.2 REFERENCE DESIGN TYPES ..................................................................................................................................... 130 
1.3 USING THE REFERENCE DESIGN ............................................................................................................................... 131 

2 REFERENCE DESIGN MEM ORY MAP .................................................................................................................. 131 

3 INTERCONNECT (DC) ............................................................................................................................................... 133 



I N T R O D U C T I O N  

 

3.1 USING THE DESIGN .................................................................................................................................................. 133 
3.2 RUNNING THE TEST ................................................................................................................................................. 134 

4 DDR2 INTERFACE ..................................................................................................................................................... 134 

4.1 PROVIDED FILES ...................................................................................................................................................... 134 
4.2 USING THE DESIGN .................................................................................................................................................. 134 
4.3 RUNNING THE TEST ................................................................................................................................................. 135 

5 CLOCK COUNTERS ................................................................................................................................................... 135 

6 LEDS .............................................................................................................................................................................. 135 

7 SIMULATING THE REFER ENCE DESIGN ............................................................................................................ 135 

8 COMPILING THE REFERE NCE DESIGN .............................................................................................................. 136 

8.1.1 The Xilinx Embedded Development Kit (EDK) ............................................................................................... 136 
8.1.2 Xilinx XST ....................................................................................................................................................... 136 
8.1.3 Xilinx ISE ........................................................................................................................................................ 136 
8.1.4 The Build Utility: Make.bat ............................................................................................................................. 136 

8.2 BITGEN OPTIONS ..................................................................................................................................................... 137 
8.3 VHDL ..................................................................................................................................................................... 137 

9 LVDS REFERENCE DESIGN .................................................................................................................................... 137 

9.1 PROVIDED FILES ...................................................................................................................................................... 138 
9.2 USING THE DESIGN .................................................................................................................................................. 138 
9.3 RUNNING THE TEST ................................................................................................................................................. 138 

10 ETHERNET AND PCI EXP RESS DESIGN .......................................................................................................... 138 

CHAPTER 6: ORDERING INFORMATION .................................................................................................................... 141 

1 SECTION TITLE  ......................................................................................................................................................... 141 

2 FPGA OPTIONS........................................................................................................................................................... 141 

2.1 FPGA A-F: .............................................................................................................................................................. 141 
2.2 CES PARTS .............................................................................................................................................................. 141 

2.2.1 Hardware Errata Details ................................................................................................................................ 142 
2.3 ñSMALLò FPGAS ..................................................................................................................................................... 142 
2.4 SPEED GRADES ........................................................................................................................................................ 144 
2.5 UPGRADE POLICY .................................................................................................................................................... 145 

3 OPTIONAL EQUIPMENT  .......................................................................................................................................... 145 

3.1 COMPATIBLE DINI GROUP PRODUCTS ..................................................................................................................... 145 
3.1.1 Memories ........................................................................................................................................................ 145 
3.1.2 Extenders ........................................................................................................................................................ 146 
3.1.3 Daughtercards ................................................................................................................................................ 146 

3.2 COMPATIBLE THIRD-PARTY PRODUCTS ................................................................................................................... 147 

4 COMPLIANCE DATA  ................................................................................................................................................ 148 

4.1 COMPLIANCE ........................................................................................................................................................... 148 
4.1.1 EMI ................................................................................................................................................................. 148 
4.1.2 PCI-SIG .......................................................................................................................................................... 148 

4.2 ENVIRONMENTAL  .................................................................................................................................................... 148 
4.2.1 Temperature .................................................................................................................................................... 148 

4.3 EXPORT CONTROL ................................................................................................................................................... 148 
4.3.1 Lead-Free ........................................................................................................................................................ 148 
4.3.2 The USA Schedule B number based on the HTS .............................................................................................. 148 
4.3.3 Export control classification number ECCN ................................................................................................... 148 

4.4 MISSION CRITICAL  .................................................................................................................................................. 148 



DN9000K10PCI User Guide  www.dinigroup.com  1 

Chapter 1: Introduction  

Congratulations on your purchase of the DN9000K10PCIE4GL logic emulation board. If you 
are unfamiliar with Dini Group products, you should read Chapter 2, Quick Start Guide to 
familiarize yourself with the user interfaces the DN9000K10PCIE4GL provides. 

 

Figure 1 DN9000K10PCIE4GL ð shown with optional memory modules installed; User LEDs, power fail LEDs, and Gigabit activity LEDs all 
glowing inexplicably. Heatsinks negligently left uninstalled. 

1 Manual Contents  

This manual contains the following chapters: 

Introduction  

Readerõs Guide to this manual; List of available documentation and resources available. 

Chapter  

1 


