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Disclaimers

Lattice makes no warranty, representation, or guarantee regarding the accuracy of information contained in this document or the suitability of its
products for any particular purpose. All information herein is provided AS IS, with all faults and associated risk the responsibility entirely of the Buyer.
Buyer shall not rely on any data and performance specifications or parameters provided herein. Products sold by Lattice have been subject to limited
testing and it is the Buyer's responsibility to independently determine the suitability of any products and to test and verify the same. No Lattice
products should be used in conjunction with mission- or safety-critical or any other application in which the failure of Lattice’s product could create a
situation where personal injury, death, severe property or environmental damage may occur. The information provided in this document is
proprietary to Lattice Semiconductor, and Lattice reserves the right to make any changes to the information in this document or to any products at
any time without notice.
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1. Introduction

This document describes Smart Socket, the next generation programming solution from Lattice Semiconductor. Smart
Socket replaces the legacy Lattice Model 300 and its associated Socket Adapters. Smart Socket uses the JTAG-based
Lattice Diamond® Programmer or Lattice Radiant™ Programmer programming software that is also used with Lattice
Semiconductor’s popular evaluation and customer boards. The use of Diamond Programmer or Lattice Radiant
Programmer depends on the target device. Standard ESD environment and procedures should be followed when
working with loose devices and the Smart Socket.

2. Features

Each Smart Socket board is unique for a device family and package. Smart Socket boards have common features such
as:

e  Powered over simple USB cable

e  Power switch to remove power from the socket

e Integrated FTDI USB interface to work directly with Lattice Programming tools

e Power indicator LEDs

e Convenient test points

www.latticesemi.com/legal
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3. Block Diagram

Figure 3.1 shows the high level blocks of a Smart Socket board. The four major blocks on the board are:
e USB connector
e  USB-to-SPI/JTAG communication bridge
e  Board power regulator
e  Some product families, such as MachX02™, have parts with different core supply voltage requirements. The
Smart Socket board jumper (J2) allows you to select between 1.2 V and 3.3 V core supply voltage. The selected
core supply voltage is indicated by LEDs located next to the jumper on the board.

e Lattice Semiconductor Socket (family specific)

A switch controls power to the socket. Three separate LEDs indicate USB power, Socket Power and Programming Done
(Programming Done support varies by device family).

Hardware Board
PC Power from USB 5V FTDI Chip
- USB Connector USB to SPI/JTAG
Diamond | 1
Programmer [USB Cable
Lattice Semiconductor
FPGA Socket
Regulator
Blue LED
USB Power
| Red LED | | Green LED
Socket Power Done*
ON/OFF Switch

*Note: Programming Done support depends on the device family.

Figure 3.1. Smart Socket Programming Board Block Diagram

www.latticesemi.com/legal


http://www.latticesemi.com/legal

l.l. LATTICE Smart Socket

User Guide

4. Board Specifications

The outline dimension is the same for all Smart Socket boards. The dimensions of the socket vary based on target
device family and package.

Board dimensions:

e Width: 4inch

e Length:6inch

e Height: <2 inch

Electrical Specification:

e +5V @ 500 mA or less (provided by USB cable)

The complete list of sockets is available at http://www.latticesemi.com/sockets.

© 2016-2022 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
All other brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice
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5. Software Requirements

Smart Socket is supported by Lattice Diamond Programmer and Lattice Radiant Programmer. The latest version of the
Lattice Diamond Programmer can be downloaded at
http://www.latticesemi.com/en/Products/DesignSoftwareAndIP/FPGAandLDS/LatticeDiamond.aspx.

The latest version of the Lattice Radiant Programmer can be downloaded at
https://www.latticesemi.com/Products/DesignSoftwareAndIP/FPGAandLDS/Radiant.

6. Programming the Device

Smart Socket works with the Lattice Diamond Programmer and Lattice Radiant Programmer using only a USB cable.
Connect the cable from the Smart Socket to a PC and use the Programmer’s Scan feature to establish the programming
link.

The steps to program a device through Diamond Programmer are described below. The steps are similar when using
Lattice Radiant Programmer.

6.1. Generic Programming
To program the device:

1. Launch the Lattice Diamond Programmer software. The Diamond Programmer - Getting Started dialog box
appears as shown in Figure 6.1.

| 1 Diamond Programmer - Getting Started

Select an Action

I.@.' Create a new project from a JTAG scan

Cable: [HW-USBN-28 (FTDD)  +| Port: [FTUSB-0 *||  Detect Cable

(") Create a new blank project

'.:_.' Open an existing programmer project

C:fUsers/rkoche/Desktop/Apps_2/Smart_Socket_UG/ECP5/Smart_socket_ECP5/ecp5um_85f_es_test SS/smart_socket_ECPS5_test_diamond_prog.xcf «

0K ] I Cancel

Figure 6.1. Getting Started

2. Click OK. The Diamond Programmer automatically starts scanning. The scanning page appears as shown in
Figure 6.2.

© 2016-2022 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
All other brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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File Edit View Design Help
o]z B2 2 8B
Cable Settings
Detect Cable
& Cable: HW-USBN-28 (FTDT) -
=
5 Port: FTUSB-0 -
o
= Custom port
-
&
= Programming Speed Settings
]
“ (@) Use default Clock Divider
o Use custom Clock Divider
g
E TCK Divider Setting (0-10x) [1
i
1/O Settings
(@) use default /O settings
Output Info* 8 x
Lattice VM Drivers detected (HW-DLN-3C (arallel), HW-USBN-28 (FTDI)) D Message
Programmer device database loade
INFO - Scanning USB2 Port FTUSB-0... ) 2342002 INFO - Scanning USB2 Port FTUSB-0...
Output | Tel Console Error | Warning | Info*
Programmer: Loading Device Database...

Figure 6.2. Scanning

When the device scanning is completed, the Diamond Programmer tool shows the device present in socket in the
Device tab. If the Diamond Programmer is unable to identify the device in socket, the device family name is
highlighted with a yellow background under Device as shown in Figure 6.3. Some device families may not support
the scan operation. For details, see the Software Requirements for Specific Device Families section.

el | S 8@ @8
Enable Status Device Family Deavice Operation File Hame

1 ¥ ECPSUM LFESUM-B5F Fast Program
Output Infio™
Lattice VM Drivers detected (HW-DLN-3C (Farallel), HW-USBN-28 (FTDI))
Frogrammer device database loaded
INFO - Scanning USE2 Port FTUSB-0... X 23
INFO - Scan completed successfully, N
WARNING - Cannot identify detected device on row 1. Flease manually select the correct device. 23

Quitput Tel Console | | Error |
Ready

Figure 6.3. Unable to Identify Device

In such case, click in the yellow highlighted area and select the appropriate device by matching the device name on
the package with the dropdown list in the Device tab. Select the correct device on the dropdown list, and the
yellow background highlighting disappears as shown in Figure 6.4.

© 2016-2022 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
All other brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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. Diamond Progra

File Edit View Design Help

B B0 @ 2 E
Enable Status Device Family Device Operation File Name
1 ECPSUM_ENG LFESUM-85F-ES Fast Program

Figure 6.4. Identifying Correct Device

3. Verify that the desired Operation is specified, and update if necessary. To update the operation, select the device
row so that it is highlighted in blue as shown in Figure 6.5. On the menu bar, click Edit, and on the dropdown menu
click Device Properties as shown in Figure 6.5.

1, Diamond Progr,

File | Edit | View Design Help

P Copy Ctrl+C

e [0y Paste Ctrl+V Device Operation File Name

@ Remove Device

@ Device Properties.
Edit I/O State.
Custom Devices.

Settings.

Figure 6.5. Access Device Properties through Edit

4. Select the appropriate programming file by clicking the Browse button = in the Programming Options section as
shown in Figure 6.6.

5. Click OK.

{..3 ECPSUM_ENG - LFESUM-85F-ES - Device Properties S

General Device Information ‘

Device Operation

Access mode: [JTAG 1532 Mode ']

Programming Options

Programming file: cp5um_BSf_es_tes‘t_SS_ecpsum_85f_es_test_5S.b\ﬂ D

Device Options

["] Reinitialize part on program error

Figure 6.6. Programming Options

6. The selected file is shown under File Name in the Diamond Programmer main interface as shown in Figure 6.7.

:_J Diamond Progr
File Edit View Design Help
TedR R e S

Enable Status Device Family Device Operation File Name File Date/Time Checksum  USERCODE

1 ECP5UM_ENG LFESUM-85F-ES Fast Program Slecpsum_ssf_es_test_sS_ecpSum_ssf_es_test_ss.b\dB ..8/16 12:17:51  N/A 0x00000000

Figure 6.7. Bit File Selection

© 2016-2022 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
All other brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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7. To start programming the device, click the Program icon shown in Figure 6.8.

File Edit View Design Help
Ped|iR esd R @5

Enable Status Device Fan'nI Device Operation File Name File Date/Time Cheacksum USERCODE
1 ECPSUM_ENG LFE5UM-85F-ES Fast Program St'ecpsum_85f_es_test_sS_ecpSum_BSf_es_test_SS.blﬂB .B/16 12:17:51  N/A 0x00000000

Figure 6.8. Program Icon

You can also click Design and select Program as shown in Figure 6.9.

File Edit View | Design | Help
=l | ' JTAG Scan

Enable Status Check XCF Project Device Operation File Name

LN

Program M-85F-ES Fast Program 5/ecpsum_85f_es_test_SS_ecp5um_85f_es_test_SS.bit B

,_
o
=

g Log
Clear Log File

e

Utilities 4

BSCAN Configuration...

Figure 6.9. Design Menu

Figure 6.10 shows that the programming of device is in progress.

fEdisx BE% B &
Enable Status Device Family Device Operation File Name

I 1| V] ECPSUM_ENG LFESUM-85F-ES Fast Program S/ecpSum_ssf_es_test_SS_ecpSum_ssf_es_test_SS.bitE] ..8/1612:17:51  N/A 0x00000000

Help

File Date/Time Checksum  USERCODE

Output Info™

Figure 6.10. Programming in Progress

8. When the programming of the device is completed, the Status option changes to PASS and Operation: successful
message appears in the Output console as shown in Figure 6.11.

© 2016-2022 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
All other brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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File Edit View Design Help
Ped i B8R & &
Enable  Status Device Family Device Operation File Name File Date/Time ~ Checksum  USERCODE =
Cable Settings
m PASS  ECPSUM_ENG LFESUM-85F-ES Fast Program 5/ecpSum_85f_es_test_SS_ecpSum_85f_es_test_SS.bit B 816 12:17:51  N/A 0x00000000
|
g
@
2 Custom port:
=
5
@ Programming Speed Settings
k-1
] _
v (©) use default Clock Divider
Use custom Clock Divider
TCK Divider Setting (0-10x) |1
Output Info™ 8 %
INFO - Check configuration setup: Successful. D Mg
& 2342002 INFO - Scanning USB2 Port FTUSB-O0.,
INFO - Devicel LFESUM-85F-ES: Fast Program
@ 2342003 INFO - Scan completed successfully.
INFO - Operation Done. No errors. M
5, 85021074 INFO - Check configuration setup: Start.
INFO - Elapsed time: 00 min : 03 sec = ®»
INFO - Operation: successful. O] 85021076 INFQ - JTAG Chain Verification. No Errors.

Output | Tel Console

Eror | Warning™ | Info~

Figure 6.11. Successful Programming

On the board, the green Done LED is lit when the device is successfully programmed (Done LED behavior is device
dependent, see the Software Requirements for Specific Device Families section for details).

12

© 2016-2022 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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6.2. Software Requirements for Specific Device Families

6.2.1. MachX03 Device Family Programming

The programming of MachX03 device family follows steps similar to the process described in the Generic Programming
section. Done is not a dedicated output in the MachXO3 device family. Done LED indication is not supported.

6.2.2. ECP5 Device Family Programming

The programming of ECP5 device family follows steps similar to the process described in the Generic Programming
section. When the programming of these devices is completed successfully, the Done LED is lit.

6.2.3. L-ASC10 Device Programming
To program the ASC device:
1. Launch the Lattice Diamond Programmer software.

The Diamond Programmer automatically starts scanning the device and detects the MachX0O2 device as shown in

Figure 6.12.
] -8 X
Bed @ @ 8
Enable Status Device Family Device Operation File Name File Date/Time ~ Checksum  USERCODE i
Cable Settings
1 MachX02 LCMX02-7000HC  FLASH Erase,Program,Verify
Fort: FTUSB-0 -
&
£ Custom port:
5
@
=4 Programming Speed Settings -
2 _
5 (@) Use default Clock Divider
rl
?} (©) Use custom Clock Divider
TCK Divider Setting (0-10x) |1
/0 Settings
(@) Use default 1/ settings
Output Info* 8 x
Lattice VM Drivers detected (H\W-DLN-3C (Parallel), HW-USBN-28 (FTDI)) D Message
Programmer device database loaded
INFO - Scanning USB2 Port FTUSB-0... & 2342002 INFO - Scanning USB2 Port FTUSB-0...
INFO - Scan completed successfully. .
WARNING - Cannot identify detected device on row 1. Please manually select the correct device. ) 2342003 INFO - Scan completed successfully.
Qutput | Tel Console Error | Warning® Info™
Ready
=

Figure 6.12. ASC Socket — Scanned MachX02 Device

2. Double click in the box under Operation as shown in Figure 6.13.

T Diamond Progiant

File Edit View Design Help
frEdl|isc Bi2d & &

Enable  Status Device Family Device Operation File Hame

1 MachX02 LCMXO2-7000HC  FLASH Erase,Program Verify

Figure 6.13. ASC Socket — Operation

3. The Device Properties dialog box appears as shown in Figure 6.14. In the Access Mode dropdown list, select PTM
Programming. Note that in the main interface, PTM Bypass is indicated under Operation.

© 2016-2022 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
All other brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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i, MachX02 - LCMXO2-7000HC - Device Properties

General Device Information

Device Operation
Access mode:

Operation:

Programming Options

Programming file:

Device Options

Advanced Security Keys Programming -
Advanced Security File Programming

Advanced Security Production Programming

SPI Flash Programming i
Slave SPI Interface Programming

I2C Interface Programming

JTAGI2C Interface Programming

Advanced Flash Programming (FPGA Loader
FTM Programming

PTM Background Programming

m

|:| Reinitialize part on program error

Figure 6.14. ASC Socket — Device Properties

4. Add an external ASC device, by clicking the . button as shown in Figure 6.15. The Device Properties dialog box

appears as shown in Figure 6.16.

-
i, MachX02 - LCMXO2-7000HC - Device Properties

L2 ]

General Device Information

Device Operation

Access mode: [PTM Programming ']
Operation: [PTM Bypass ']
External ASC Options

-

Add external ASC device

m

a

[ oK ] l Cancel

Figure 6.15. ASC Socket — Add External ASC Device

© 2016-2022 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
All other brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.

14

FPGA-UG-02046-1.2


http://www.latticesemi.com/legal

Smart Socket

= LATTICE
User Guide

{._} MachX02 - LCMXO2-7000HC - Device Properties PR

General Device Information

Device Operation

Access mode: [ FTM Frogramming

Operation: [PTM Bypass

External ASC Options

External ASC Device #1 -
File: B I2C Slave Address:
Operation: | ASC Erase,Program,Verify '] 1100000
Add external ASC device -
< 1 r

I OK ] I Cancel

Figure 6.16. ASC Socket — ASC File Load Menu
Select the programming file by clicking the Browse button . In the Device Properties dialog box, select the

*ASCx.hex file.
6. From the Operation dropdown list, select ASC Erase, Program, Verify.

5.
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= LATTICE

i,.+ MachX02 - LCMXO2-7000HC - Device Properties

General Device Information

Device Operation

Access mode: [PTM Programming - ]

Operation: [PTM Bypass ']

External ASC Options

External ASC Device #1 -
File: _SPI_Interface_anrd_ASCU.heﬂ D 12C Slave Address:
Operation: |ASC Erase,Program,Verify v] 1100000

Add external ASC device -

«| 11 »

[ox ][ conce

W w— e e e ——

Figure 6.17. ASC Socket — Operation Menu

The warning shown in Figure 6.18 may appear if the selected external ASC device and the File targeting device do

not match.

.. Diamond Progra

Warning: File
A :

File targetting device: 2.
These do not match.

C./USERS/RKOCHE/DESKTOP/APPS_2/SMART_SOCKET_UG/ASC_X02/HEX_FILE_FOR_PROGRAMMING/FL_SPI_TEST_ASCZ2 HEX:
External ASC device selected: 0.

7. Click OK. The same warning appears in the output console window as shown Figure 6.19.

Figure 6.18. Warning
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|| Diamond Prograr

File Edit View Design Help
HEdil Bed @ 8 '

Enable Status Device Family Device Operation File Name File Date/Time Checksum USERCODE i
: 5 Cable Settings
1 MachX02 LCMX02-7000HC  PTM Bypass

Port: FTUSB-0 -

Custom port:

Programming Speed Settings

@) Use default Clock Divider

Cable and I/O Settings

(©) Use custom Clock Divider

TCK Divider Setting (0-10x) |1

10 Settings

@) lisa dafault T/ satti

Output nfo*

Lattice VM Drivers detected (HW-DLN-3C (Parallel), HW-USBN-2B (FTDI}) 2 D Message
Programmer device database loaded

INFO - Seanning USB2 Port FTUSB-0... &) 2342002 INFO - Scanning USB2 Port FTUSB-0...

INFO - Scan completed successfully.
WARNING - Cannot identify detected device on row 1. Please manually select the correct device. =|| & 2342003 INFO - Scan completed successfully.
WARNING - Warning: File C:/USERS/RKOCHE/DESKTOP/APPS_2/SMART _SOCKET_UG/ASC_X02/HEX_FILE_FOR_PROGRAMMING/FL_SP1_T|
External ASC device selected: 0.

File targetting device: 2.

These do not match.

< [ »

Output Tel Console Error ‘Warning* Info™

Figure 6.19. ASC Socket — Warning for MachX02

Under Operation, PTM Bypass is indicated. The File Name field is greyed out (to prevent adding a new file) as shown in
Figure 6.20.

| Diamond Prograr

File Edit View Design Help

s BBE @ S
Enable Status Device Family Device Operation File Name
1 MachX02 LCMX02-7000HC PTM Bypass

Figure 6.20. ASC Socket — Ready to Program Step

8. Program the ASC device through the MachX02 device on the Smart Socket board by clicking the Program icon
as shown in Figure 6.21.

'. Diamond Progra

File Edit View Design Help
=~ BE@ && 8

Enable Status Device Fami Device Operation File Name
1 MachX02 [CMX02-7000HC ~ PTM Bypass

Figure 6.21. ASC Socket — Programming

9. When the programming of the device is completed, the Status option changes to PASS and Operation: successful
message appears in the Output console as shown in Figure 6.22. During the programming activity the MX0O2_SDA
and MXO2_SCL LED light blink on the board showing communication between the MachX02 and ASC devices. Done
is not a dedicated output in the MachX02 family. Done LED indication is not supported.
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i,/ Diamond Progran

File Edit View Design Help
femd BEG R B
Enable Status Device Family Device Operation File Name File Date/Time ~ Checksum  USERCODE =
Cable Settings
1 -MaEhXOZ LCMX02-7000HC ~ PTM Bypass

Custom port:

Programming Speed Settings

(@) Use default Clock Divider

Cable and 1/0 Settings

() Use custom Clock Divider

TCK Divider Setting (0-10x)

Y0 Settings
B tiea dafault 10 catt =

Output Info= 8 x
NFO - External ASC Operation Dene. No errors. D WIS =

&) 2342002 INFO - Scanning USB2 Port FTUSB-0... ‘ﬂ
TNFO - Operation Done. No errors.

&) 2342003 INFO - Scan completed successfully.
NFO - Elapsed time: 00 min : 02 sec

5 85021074 INFO - Check configuration setup: Start.
INFO - Operation: successful. ‘5 &

| 5 85021076 INFO - JTAG Chain Verification. No Errors.

7] i » & -

Output | Tel Console Error | Warning® | Info*

Figure 6.22. ASC Socket — Programming Completed

6.2.4. iCE40 Device Family Programming
To program the iCE40 device:
1. Launch the Lattice Diamond Programmer software.

The scanning of the device fails because the Scan operation is supported over JTAG interface only, and the iCE40
family of devices uses SPI interface for programming. See Figure 6.23.

|| Diamond Progran

File Edit View Design Help
Ed | R BEE &8
Enable  Status Device Family Device Operation File Name File Date/Time  Checksum  USERCODE i
Cable Settings
1 Generic JTAG Device JTAG-NOP Bypass

Custom port:

Programming Speed Settings

(@) Use default Clock Divider

Cable and I/0 Settings

() use custom Clock Divider

TCK Divider Setting (0-10%) |1

V0 Settings

D lca dafault /0 _catti

Output nfo*

Lattice VM Drivers detected (HW-DLN-3C (Parallel), HW-USBN-28 (FTDT)
Programmer device database loaded -
INFO - Scanning USB2 Port FTUSB-0... &) 2342002 INFO - Scanning USB2 Port FTUSB-O0..
ERROR - Failed to scan board.

ERROR - Scan Failed - Creating Blank Programmer Project.

D Message

Output Tdl Console Error™ ‘Warning Info™

Ready

Figure 6.23. iCE40 Family — Scanning Failed

2. Manually select the device by choosing the following options as shown in Figure 6.24.
e Device Family — iCE5LP (select the appropriate device from the dropdown list)
e Device —iCE5LP1K (choose the size of the device based on the device present in the socket)
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.

File Edit View Design Help
FeEd BRE K&

Enable Status Device Family Device Operation

m iCESLP
ECPSUM ~
ECPSU i
ECPSUM_ENG (M
ECP5U_ENG

MachX03L

MachXO3LF

iCE40

iCE40_ENG

iCE40LM

ICESLP N

4

ICESLP1K Fast Program

Figure 6.24. iCE40 Family — Device Family List

Select the programming file to program the iCE40 device by double clicking the Browse button == under File Name
as shown in Figure 6.25.

{j Diamond Progr

File Edit View Design Help
el s BREd &SR
Enable Status Device Family Device Operation File Name File Date/Time

m iCESLP ICESLP1K Fast Program ile_for_testing_Smart_socket/SS_test_prog_bitmap.bin| B ...2[16 17:29:08

Figure 6.25. iCE40 Family — Select the Programming File

Click the Program icon to program the device as shown in Figure 6.26.

{ | Diamond Progr:

File Edit View Design Help
OEH R BE® 83

Enable Status Device Fami\ Device Operation File Name File Date/Time Checksum  USERCODE
H iCESLP ICESLP1K Fast Program ile_for_testing_Smart_socket/SS_test_prog_bitmap.bin B ..2f16 17:29:08

Figure 6.26. iCE40 Family — Program Icon

When the programming of the device is completed, the Status option changes to PASS and Operation: successful
message appears in the Output console as shown in Figure 6.27.

FPGA-UG-02046-1.2
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File Edit View Design Help
BeEd | R Be@ w8
Enable Status Device Family Device Operation File Name: File Date/Time ~ Checksum  USERCODE =
Cable Settings
m PASS  iCESLP iCESLP1K Fast Program ile_for_testing_Smart_socket/SS_test_prog_bitmap.bin Q ..2/16 17:29:08
£
3 Custom port:
@
g
2 Programming Speed Settings
5 _
E Use default Clock Divider
Gl ~
o () use custom Clock Divider
TCK Divider Setting (0-10x) [1
YO Settings
@) llca dofault 10 cati o
Output Info= 8 x
INFO - Check configuration setup: Successful (Ignered JTAG Connection Checking). - D Message -
INFO - Devicel ICESLP1K: Fast Program 3 2342002 INFO - Scanning USB2 Port FTUSB-0... D
INFO - Operation Done. No errors. © 85021074 INFQ - Check configuration setup: Start.
INFO - Elapsed time: 00 min : 01 sec
=\l| 4 85021077 INFQ - Check configuration setup: Successful (Ignored JTAG Connection Checking).
INFO - Operation: successful. &
v | 85021278 INFO - Devicel iCESLP1K: Fast Program ol
Output | Tcl Console Error* | Warning | Info*
=

Figure 6.27. iCE40 Family — Programming Completed Successfully

© 2016-2022 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
All other brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.

20

FPGA-UG-02046-1.2


http://www.latticesemi.com/legal

l.l.LATTICE Smart Socket

User Guide

6.2.5. CrossLink Device Family Programming
To program the CrossLink Device:

1. Launch the Lattice Diamond Programmer software.

The scanning of the device fails as the Scan operation is supported over JTAG interface only, and the CrossLink
family of devices uses SPI interface for programming. See Figure 6.28.

[ Diamond program

File Edit View Design Help
PeE R BEE @ 8
Enable  Status Device Family Device Operation File Name File Date/Time ~ Checksum  USERCODE sl
Cable Settings
1 Generic JTAG Device JTAG-NOP Bypass
Detect Cable
Cable: HW-USBN-28 (FTD) ~| |=
A Port: FTUSB-0 -
G Custom port:
@ L]
2
= Frogramming Speed Settings
2
5 _
2 @) Use default Clock Divider
] ~
o () Use custom Clock Divider
TCK Divider Setting (0-10x) |1
/0 Settings
Bl 1ica dafault 110, catt =
Output Info™ & x
Lattice VM Drivers detected (HW-DLN-3C (Parallel), HW-USBN-28 (FTDI)) D Message
Pragrammer device database loaded
INFO - Scanning USB2 Port FTUSB-0... 3 2342002 INFO - Scanning USB2 Port FTUSB-0...
ERROR - Failed to scan board.
ERROR - Scan Failed - Creating Blank Pregrammer Project.
Output | Td Console Error= | Warning | Info*
Ready

Figure 6.28. CrossLink Family — Scanning Failed

2. Manually select the device by choosing the following options as shown in Figure 6.29.
e Device Family — LIFMD (select the appropriate device from the dropdown list)

e Device — LIF-MD6000 or LIA-MD6000 (choose between industrial or automotive grade of CrossLink based on
the device present in the socket)
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-
i..i Diamond Programmer *

File Edit View Design Help

fEd B ke R

Enable Status Device Family Device Operation

H LIFMD ~ | LIF-MD&000  Fast Program

Gener..evice &
LIFMD 3l
DEe—
ECP5UMSG
ECP5UM

ECP5U
ECP5SUM_ENG
Mach®03L
MachXO3LF Programming Speed Settings

4 icE40 - 2 57

| |output Info A x

Cable Settings

Detect Cable

Cable: [Hw-UsBN-28 (FTDD) -

Port: [FTuss-o -]

Custom port:

| Cable and IO Settings |

i Message

Cutput Td Console Error Warning Info

Figure 6.29. CrossLink Family — Device Family List

3. §§Iect the programming file that you want to program in the CrossLink device by double clicking the Browse button

2 under File Name as shown in Figure 6.30.

r B
4. Diamond Programmer * - - = =] !:
File Edit View Design Help

el BRI EE

Enable Status Device Family Device Operation File Mame

Cable Settings

m_|»

-m LIF-MD6000 | SSPI NVCM Program, Verify C:/Projects/New folder fimpl1/Gen_Test_impl 1.jed %
g Detect Cable
A
2 Cable: HW-USBN-28 (FTDI) -
=
H Port: FTUSB-0 -
o
3 Custom port:
< m + N -
Cutput Info* g X
INFO - Please select the data file, D Message
' \‘) 2342008 INFO - Please select the data file,

Output | Td Consale Error Warning Info™

Figure 6.30. CrossLink Family — Select the Programming File

4. Click the Program icon to program the device as shown in Figure 6.31.
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- — _ -
..} Diamand Programmer - MasterLink_28_Prog.xcf * I I I I ==

File Edit Wiew Design Help

il B2 &2
Enable Status Device Family De: Operation File Mame il
= Cable Settings \i‘
-m LIF-MD&000 SPI NVCM Program,Verify C:/Projects/New folder/impll/Gen_Test_impll.jed £ '
:
@
o
E Cable: HW-USBN-2B (FTDI) b
2
|- |
=
3 i
o Custom part:
| n ] r M| |
Qutput Info [ "
Lattice VM Drivers detected (HW-DLN-3C (Parallel), HW-USBN-28 (FTDI)) jo} Message il

Programmer device database loaded

Output Td Consale Errar Warning Info

Ready

Figure 6.31. CrossLink Family — Program Icon

5.  When the programming of the device is completed, the Status option changes to PASS and Operation: successful
message appears in the Output console as shown in Figure 6.32.

r — M
i Diamond Programmer - Masterlink_2B_Prog.xcf * I I I I s

File Edit Yiew Design Help
el s e &R
Enable Status Device Family Device Operation File Name s Il
5 Cable Settings |
1 - LIFMD LIF-MD6000  :SSPINVCM Program,Verify :/Projects/New folder/impll/Gen_Test_impll jed £
:
|
& I
2 5] o )
Output Info* 8 X
Programmer device database loaded - - |
INFO - Check configuration setup: Start. L fezaag T
|| 5y 85021074 INFQ - Check configuration setup: Start. |
INFO - Check configuration setup: Successful (Ignored JTAG Connection Checking). \) I
INFO - Device1 LIF-MD&000: Fast Program 85021077 INFQ - Check configuration setup: Successful (Ignored JTAG Connection =
i) Checking).
INFO - Operation Done. Mo errors. =
INFQ - Elapsed time: 00 min : 01sec ) o INFO - Devicel LIF-MDG000: Fast Program
INFO - Operation: successful.
@ 85021298 INFQ - Operation Done. Mo errors.
Qutput Tl Console Error Warning Info*

Figure 6.32. CrossLink Family — Programming Completed Successfully

7. Ordering Information

Ordering part numbers for a particular socket are available at http://www.latticesemi.com/sockets.
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Technical Support

For assistance, submit a technical support case at www.latticesemi.com/techsupport.
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Appendix A. Smart Socket Board Schematics

The following are representative schematics of a Smart Socket board. The FTDI and voltage regulator portions are the same across various Smart Socket boards.
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USB Programming Interface

Size  |Project Schematic Rev
XO2 Programming Board (PSSN-FT256-LCMX02) ‘Board Rev A
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Figure A.1. USB Programming Interface
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Figure A.2. Voltage Regulator and LEDs
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Figure A.3. JTAG Bank and Connections
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Figure A.4. VCC Core, Bypass Caps, and Test Points
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Appendix B. Debugging

Check the following if the programming fails:

e  USB power supply

e  ON/OFF switch is turned ON to provide power to the socket
e  Device scanning failed

File Edit View Design Help
fed @ @ @
Enable Status Device Family Device Operation File Name File Date/Time  Checksum  USERCODE l
. Cable Settings
1 Generic JTAG Device JTAG-NOP Bypass
Detect Cable
Port: FTUSB-0 -] |2
& Custom port:
3
@ Programming Speed Settings
Q
= _
E (@) use default Clock Divider L4
M () Use custom Clock Divider
]
[§]
TCK Divider Setting (0-10x) |1
1/0 Settings
(@) Use default I/ settings
() use custom J/0 settings
Output Info* 8 x
Lattice VM Drivers detected (HW/-DLN-3C (Parallel), HW-USBN-28 (FTDI) D Message
Programmer device database loaded
INFO - Scanning USB2 Port FTUSB-0... & 2342002 INFO - Scanning USB2 Port FTUSB-0...
ERROR - Failed to scan board.
ERROR - Scan Failed - Creating Blank Programmer Froject.
Output Tcl Console Error* Warning Info™
|

Figure B.1. Failed to Scan Device

Click the Detect Cable button and the Diamond Programmer starts detecting all the cables attached to USB ports. In
the Cable dropdown menu, select the option which has the FTDI as shown in the figure below.

le Edit View Design Help
femd @ @ O
Enable  Stat] ice Family Device Operation File Name File Date/Time ~ Checksum  USERCODE Jis|
Cable Settings
1 Generic JTAG Device JTAG-NOP Bypass
3 Custom port:
5
@ Programming Speed Settings
o
= Use default Clock Divider L4
2
H () Use custom Clock Divider
2
S
TCK Divider Setting (0-10x) |1
1O Settings
(@) Use default /O settings
(©) Use custom YO settings
Output Info™ 8 x
ERROR - Failed to scan board. - -
ERROR - Scan Failed - Creating Blank Programmer Project. D ies0g 7
INFO - Cable Auto Detection Activated. || % 2342002 INFO - Scanning USB2 Port FTUSB-0. |
INFO - No Lattice HW-DLN-3C (parallel) cable detected. ® 85021092 INFO - Cable Auto Detection Activated.
TNFO - Mo Lattice HW-USBN-2A cable detected. L I
<, 85021094 INFO - No Lattice HW-DLN-3C (parallel) cable detected.
INFO - Board with FTDI USB Host Chip detected. &
INFO - Multiple cables were detected. || 8502109  INFO-No Lattice HW-USBN-24 cable detected i
Output | Tcl Console Error= | Waring | Info*
!

Figure B.2. Detect Cable (FTDI)

© 2016-2022 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
All other brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.

FPGA-UG-02046-1.2

29


http://www.latticesemi.com/legal

Smart Socket
User Guide

s LATTICE

Ensure that the ON/OFF switch is turned to the ON position. The Diamond Programmer starts scanning the device in
the socket. When the scan is completed, the exact device present in the socket appears in the Device tab as shown in

Figure B.3.

5“} Diamond Programmer - Untitled * & ‘ == Py
File Edit V| Design  Help
HeE B2 RS
Enable  Status Device Family Device Operation File Name File Date/Time ~ Checksum  USERCODE =l
Cable Settings
1 Machx03L LCMXO3L-4300E NVCM Erase,Program,Verify
5 Custom port:
£
@ Programming Speed Settings
o
; (@) Use default Clock Divider
2 (©) Use custom Clock Divider
3
TCK Divider Setting (0-10x) |1
Y0 Settings
(@) Use default /O settings
(7) Use custom YO settings
Output Info=
TNFO - Cable Aute Detection Activated. D Message
TNFO - No Lattice HW-DLN-3C (parallel) cable detected. @ 2342002 INFO - Scanning USB2 Port FTUSB-0.
TNFO - No Lattice HW-USBH-2A cable detected. © 85021002 INFOQ - Cable Auto Detection Activated.
NFO - Board with FTDI USB Host Chip detected.
<, 85021094 INFO - No Lattice HW-DLN-3C (parallel) cable detected.
INFO - Multiple cables were detected. 3
NFO - Scanning USB2 Port FTUSB-0...
INFO - Scan completed successfully. ) 8502109 INFO - No Lattice HW-USBN-24 cable detected i
output | Tcl Console Eror* | Warning | Info™

Figure B.3. Scanning Completed
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Revision 1.2, March 2022

Section Change Summary

Disclaimers Added this section.

Introduction Added Lattice Radiant Programmer support.

Software Requirements Added Lattice Radiant Programmer information. Moved procedures to succeeding section.
Programming the Device Added this section.

Revision 1.1, June 2021

Section Change Summary

All Added CertusPro-NX device family.
Appendix A. Smart Socket Board Added this section

Schematics
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