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CPLD Introduction

A Complex Programmable Logic Device CPLD is a programmable logic device with complexity between that of PALs and FPGAs,
and architectural features of both.

The main building block of the CPLD is a macrocell, which contains logic implementing disjunctive normal form expressions and
more specialized logic operations.

CPLD device must be programmed using a SVF or VME source file.

Starting for example from a .pof or .jed file, you can create a .svf to program the CPLD.
The conversion steps involve the use of silicon producer tools, to convert the .pof or .jed into an .svf file
Once the file to program is an .svf file it has to be converted into a .frb file.

The SVF to FRB conversion can be done with Workbench v. 3.09.01 or higher and/or with command line FRB converter v. 3.09.01
or higher.
You can also convert the SVF to VME with svf2vme12.exe contained in the FlashRunner Workbench installation folder.

If your SVF file has some comments inside that and you convert it into FRB or VME file using the setting “keep comments”, only
comments starting with "1->" will be shown on the Workbench Real Time Log.

For example, if inside the SVF file you add the following comments:

During the program you can observe this into Real Time Log from CPLD driver version 5.02:

---#TPCMD PROGRAM C

irtual acl e File (VME).

cted frequency.
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CPLD generation of SVF file

SMH Technologies®

. Lattice Diamond Programmer
e  Xilinx Impact

For Lattice CPLDs you can use Diamond Programmer.
From Diamond Programmer open the Deployment Tool utility:

Typically, we need to execute some steps to obtain an FRB file starting from a POF/JED/Another format file for CPLDs.
Now we make some examples on of how to convert a JED file to an FRB file.
POF or JED files are typically based on CPLD semiconductor manufacturer, so we will use the following silicon producer tools:

Conversion from JED to SVF using Diamond Programmer (Lattice CPLDs)

i, Diamond Programmmer * = O X
File Edit View Design Help
el JTAG Scan
Enable Status &E Check XCF Project evice COperation (Q
Y Cable Settings
) ¢ W Program Bypass
s Detect Cable
3 Clear Log File Cable: HW-USBN-2B (FTDI) -
L Port: FTUSE-0 -
Utilities * [Fal Deployment Tool w
£ Custom port:
BSCAN Configuration... iz B 3
&z Model 300 Programmer 2 Programming Speed Settings
» - . 5
b 2 HogEng R Uy @ (@) Use default Clock Divider
o
‘E: () Use custom Clock Divider
TCK Divider Setting (0-30x): | 1 5
1/0 Settings
(®) Use default IjO settings
< &4 () Lse custom T0 settinas 7
Qutput Info B X
Lattice WM Drivers detected (HW-DLN-3C (Parallel)) D Message
Programmer device database loaded
=
w
w
@ Output  Td Console Error Warning Info
S -
=
'
[t
e 4
=
w
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Select Tester — SVF Single Device:

Diamond Deployment Tool - Getting Started

(@) Create New Deployment

Function Type: Tester

Output File Type: | SYF - Single Device

(_) Open an Existing Deployment

Recent Files:
Add JED file:
| Diamond Deployment Teel- projectD.ddt*

ol s~ o o <
Tester: SVF - Single Device

Step 1 of 4: Select Input File(s)

Close

LOG|

File Name (*.jed “.isc *.bit *.rbt)

2

1 C:/Users/mburzo/Desktop/JED Firmware/CPLD_example.jed

Device Family

Device

LCMXO3D-9400HC

Select the operation:

| Diamond Deployment Tool- projectD.ddt™
File Edit Help

AEFH SRR L E
Tester: SVF - Single Device

Step 2 of 4: SVF Options

Operation: FLASH Erase,Program,Verify -
Write Header and Comments

[ Rev D Standard SVF

[] RUNTEST from Rev C

[] For Erase, Program, and Verify Operations, Skip Verify

[ Include RESET at the End of the SVF File

[] set Maximum Data Size per Row (Kbits): |64

Previous

Previous MNext

Next
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Select the output file:

| Diamond Deployment Tool- project.ddt* — O X
File Edit Help

P E D EDE £ D

Tester: SVF - Single Device

Step 3 of 4: Select Output File(s)

CQutput File1: C:/Users/mburzo/Desktop/JED Firmware/CPLD_example, svf w

SMH Technologies®

Previous Next

Generate the SVF:

! Diamend Deployment Tool- projectd.ddt™ — O *
File Edit Help

AR DR E £ E
Tester: SVF - Single Device

Step 4 of 4: Generate Deployment

Launch Debugger

Deployment Tool Summary ~

Input File 1l: C:/Users/mburzo/Desktop/JED Firmware/CPLD example.jed
Input File 2Z:

Command Line
"C:fdiamond/3. 13/bin/nta4/ddtcmd” -oft svisingle -if "C: Users/mburzo /Desktop/JED Firmware/CPLD_example.jed” -dev LCMXO3D-23400HC
-op "FLASH Erase,Program, Verify” -of "C:/Users/mburzo/Desktop/JED Firmware/CPLD_example.svf”

~
Build SVF File Operation: Successful.
Lattice Diamond Deployment Tool has exited successfully.
']
Previous Generate
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Conversion from JED to SVF using Impact (Xilinx CPLDs)

For Xilinx CPLDs you can use Impact.
Add Xilinx Device by selecting the JED file:

ISE_14.7_VIRTUAL_MACHINE [In esecuzione] - Oracle VM VirtualBox
File Macchina Visuslzza Inserimento  Dispositvi  Auto

'\QI Applications Places System q@ @
| ISE iMPACT (P.20131013) - [Boundary Scan]
1 File |21 View Operations Output Debug Window Help
0 ¢ x?
[T Add Device
em
Bl Edit SystemACE Collection nx Device  Ctrl+K
B SystemACE Design »
Edit PFF Revision »
B4 Find... Ctri+F
find Next F3
Preferences...
Right click to Add Device or Initialize JTAG chain
iMPACT Processes ElEE)
Available Operations are:
Create SVF File:
SE_14.7_VIRTUAL_MACHINE [In esecuzione] - Oracle VM VirtualBox
g‘, Applications Places System q@ ﬂ

ISE iIMPACT (P.20131013) - [Boundary Scan]

B File Edit View Operations mﬂl Debug Window Help
[0 & H -3 o= =9 3 Cable Auto Connect
iMPACT Flows Cable Setup...
=- 53 Boundary Scan Cable Reset

[2] SystemACE Advanced USB Cable Setup
- [2) Create PROM File (PROM F
Cable Disconnect

ons

Disconnect All Cables

Create SVF File...

STAPL File 4 Append to SVF File...
iMPACT Processes (=] XSVF File 4
Available Operations are:
=3 Boundary Scan
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Right click on device, then Program:

‘E SE_14.7_VIRTUAL_MACHINE [In esecuzione] - Oracle VM VirtualBox — o % ‘

é‘, Applications Places System q@ @ Wed Jul 17, 10:00 AM
A ISE iMPACT (P.20131013) - [Boundary Scan] - o X

@ﬁle Edit View Operations QOutput Debug Window Help
O2FH:-% BEXn X &85 T:,8

iMPACT Flows =EE®E

#9 Boundary Scan
<[5 SystemACE

E Create PROM File (PROM File ... 101 ii

Xc9572% Program

. cpid_examp! -y
iMPACT Processes @O@E Erase
Available Operations are: Blank Check
o Program Readback...
mp Verify Get Device ID
mp Erase Get Device Checksum

Get Device Signature/Usercode

mfp Blank Check

ol Doadbarl One Step SVF

ol ) One Step XSVF ;

Consale (=(0)E
Connecting to cable (Parallel Port - parport2). Assign New Configuration File...
WinDriver v10.31 Jungo (c) 1997 - 2011 Build O
Cable connection failed.
Connecting to cable (Parallel Port - parport3). Set Erase Properties...
WinDriver v108.31 Jungo (c) 1997 - 2011 Build C 18:13:189.
Cable connection failed Launch File Assignment Wizard
PROGRESS_END - End Operation.
Elapsed time = 0 sec.
Cable autodetection failed.

p WARNTNG:iMPACT:923 - Can not find cable, check cable setup !

[l I
Console |0 Errors |ty Wamings |

Set Programming Properties... [8:13:19.

|Nu Cable Connection |Nu File Open r r F

=
B& 508\ & @ @ o pesray

Stop writing into SVF file:
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!
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5 File Edit View Operations

O 2H:¥ BB X
iMPACT Flows
= %% Boundary Scan

Debug Window Help
Stop Writing to SVF File h?

STAPL File »
XSVF File »

T

NC957 2
cpid_example.jed

TDO

iMPACT Processes [+ (0D (&) (%)
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Conversion from JED to SVF using ispVM System (Lattice CPLDs - Legacy)

For Lattice CPLDs you can use also ispVM, but Diamond is preferable.
In this example we use an LCMX0640C CPLD of MachXO family.
When you open ispVM, you can find a window like this:

ystem Version 18.1 - Chain configuration?

File Edit View Project ispTools Options Window Help
ELIEN CIEIEL T L TR EEE D
b2 b bis D0 B gE
E4 Chain configuration?
Index__| Device List | FileName/IR-Length | Operation [Staws |

Add New Device by selecting Edit/Add Mew Device

Status

| Num

For Help, press F1

Now you need to add a new device, so click on Edit -> Add Device:

ystem Version 18.1 - Chain cenfiguration

File Edit View Project ispTools Options Window Help
O& o CuleX | T D B N G (R | | @ |
— Copy Ctrl+C
i E Paste Ctrl+V 4 |
B9 &, Add Chain Mark Ctrl+Ins
iy Delte Chain Mark Ctrl+Del | Operation | Saws |
>
Fr Delete Device Del
s Edit Device Space
= 'ﬁ Move Device Up
ﬁ Move Device Down
m Reverse Chain Order
Add [ [ NMm
Set Chain Operations 3
Clear Status Window
Ctrl+D

[%l Clear Log File

Now click on Select button into new window and add your device, in this case LCMX0640C:

[%..| Device Information

Device Famiy Device Part Description:

Patt Dessiiption

| Lok iE ok | |
Devics: | caree | (CHiO56E 5 o —-—  Concel |
| : T Sel LCMRKDBA0C

Select. el e — _selet || Advanced

Device Full Name: Package: LatticeSCM LaM:0E40C Dievioe Full Hame Package:
Expand LatticeXP LCMXOBA0E Expand
LCMX040C &l
| I LatticeEC LaMKOB40E | J =N
Dala File LatticeECP LCHX01200C Data Fie
ispPGA LCHK01200E

_ sroee | isptPLD S000MX |Lamxo12008 v Bronss

izpMACHA000ZE

[issMaCHA000ZE |
ispMACHA000
I —

Package Type

Instiuction Register Length:
Al -

Instction Aegister Length
[ R e —— | Clee e P i
_ =

e = ispMACHE00OVG Import
—!' [ EnableDebug Mode ot 210N Bevice Dssciption I~ Enable Debug Mode
Operation: ispGDX2 v LCMROE40C Advanced > ||| Dperatian:

£l

IElase,F‘ruglam,VeriFy IFLASH Erase Program Veiity

5

Flash Frogramming Mode

&

- Click on the Amow to the Left for Additional Data Files Setup

"Davme Acsess Options

Now you can add the JED file into Data File section and you need to choose which operation you want to perform based on JED

file.
In this case we only select Erase, Program and Verify.
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vice Information

Part Descriptior:

[
e Cancel
Select..  |[LCMXOG40C [T

Davice Full Hame: Package:

SMH Technologies S.r.l.
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Version 18.1 - Chain configuration1*

i

FLASH Erase Program ety Secure

e i B File Edit View Project isplools Options Window Help
bt PEH & =8 HE DEEE HEs 6
Browss  |[s\mertolaniD esktop\JED_FILE_CPLD. jed 2 5 tetfa & B
Instiuction Register Length:
elEten Eg“;’ s 4 Chain configuration*
=| I Ensble Debug Mode Index | Devige List | FileName/IR-Length | Operation | Status [
Operation a1 LCMX0B40C C:\Users\mortolan' Desktop JED_FILE_CPLD jed FLASH Erase Program Verfy N/A 1

FLASH Veiity Orly

FLASH Erase Orly

FLASH Veity 1D

FLASH Display D

FLASH Display USERCODE

FLASH Read and Save:

FLASH Calculste Checksum

FLASH Frogiam DONE bit

FLASH Read DONE bit

FLASH Secure Device v

Status

Now on Project Menu you can select Project -> Generate SVF File:

em Version 18.1 - Chain configuration1™
File Edit View Project Window Help

O ééi‘ Project Settings...

ispTools  Options

Generate SVF File(Ctrl+F)

- S & E LCheck Configuration Setup Ctrl+U
e @ Download Ctrl+G
154 Chain confige
Index Generate ATE Vector... Ctri+A ‘ Operation | Status
il m Generate VME File Ctrl+E esktop’\JED_FILE_CPLD jed FLASH Erase,Program Verify MAA
Generate CPU File... Ctrl+B
Generate STAPL File... Ctrl+T
Status Generate 55P| File... Ctrl+| |
B9 View Log File... Cerl+L

NUM

Select device number to 1.

At the end, click Generate to create the SVF file.

nerate SVF File

Options

Close

Device [nformation

Device Mumber: |1 ta 1 LCMXOB40C

Device Operation: |FLASH Erase, Program,Yerfy

%" Build S¥F File for Single Device
" Build Sequential Chain SWF File
" Build Turba Chain SYF File

Device Hame:

Drata File:

Browse |E' \WsersvmortalanDesktoptED_FILE_CPLD jed

Source File [*.xcf):

|

Save SVF File as:
Browse |C:\USEFlS\MDFlTDLAN\DESKTDP\JED_FILE_CPLD.SVF

Advanced »»

In the grey window please select Build SVF File for Single Device and if not present, add the JED file into Data file section.

Now add the SVF file name output into SVF file section.

Optians

Generate
Close

+ Build 5\F File for Single Device
" Build 5equential Chain SYF File

" Build Turbo Chain SYF File
LSC ispVM E

Device Infan
Device Mur M=0E40C
I_\ Build Single SVF File: Successful, _
Data File: o
Browze

- (o 1 p

Source File [* ey

l

Save 5YF File as
Browse |C:\USEHS\MDHTDLAN\DESKTDF‘\JED_FILE_CPLD.SVF

Advanced »»
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SVF file analysis

By opening the generated SVF file with a simple editor, you can find a content like this:

HDR @

HIR @

TDR @

TIR ©

ENDDR DRPAUSE

ENDIR IRPAUSE

FREQUENCY 1.00e+006 HZ

STATE IDLE

RUNTEST IDLE 15 TCK 1.00E-003

SMH Technologies®

TDI (16)

TDI (FFFFFFFF)
TDO (81285043)
MASK (FFFFFFFF)

SIR 8 TDI (1C)
SDR 320 TDI (FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF)

SIR 8 TDI (15)
RUNTEST IDLE 5 TCK  1.00E-003

In this file you can find data to be programmed into CPLD but also all JTAG operations to be performed.
So, the size of SVF file typically is bigger that JED/POF files.

Other than that, all lines starting with “1” or “//" are considered comments and when you try to convert this SVF file to an VME
file you have the possibility to remove all comments.

The SMH CPLD driver can print comments only if these comments starting with “!->".
We decide to do this because if the driver prints all the comments, it would create a very high overhead and therefore a loss of

performance.

So, if you modify by your hand a comment in this way, SMH CPLD driver can print it:
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To do that, we need to use the Workbench 3.09.01 or higher version.

CPLD SVF Conversion to FRB using Workbench 3.09.01

Now we can move to point two and we want to convert the SVF file to FRB file directly.

So, let’s start with the Workbench, click on Tools -> FRB Manager -> Advanced FRB Converter

e to create the FRB file

= ALL MANUFACTUR CPLD =l

Device Name Family Name Manufacturer Name Driver Name

LatticeXP LATTICE
Lattices

LatticeXP

SMH Technologies®

LatticeXP

LatticeXP

PlatformManager LATTICE
PlatformManager LATTICE
h( XILINX

Now you can select the CPLD device and click on Add button.
For CPLD devices you can find two possible options:

. VME - Virtual Machine Embedded
. SVF - Serial Vector File

Here you have two options:

. If you select SVF you can import a Serial Vector File directly.
For SVF file you can choose multiple options:

i Add File/Data to FRB Add File/Data to FRB.

Import from source file Fill Data / Varisble Data Import from sourcefile  Fill Data / Variable Data
format
VME - Virtual Machine Embedded

Format

Data

rride Frequency | ALTERA

Clock Cycles Delay ~ XILINX

SMH Technologies S.r.l.

_

Download Driver

libcpld.so
ibcpld. o
libcpld.
libcpid.
libcpld.so
ibcpld. o
libcpld.
libepld
libcpld.so
libcpid.
libcpld.
libepld. so

Close

e If you select VME you can import a Virtual Machine Embedded file, created for example using svf2vme converter.

d File/Data to FRB

Import from sourcefile Fill Data / Variable Data

hine Embedded

Frequency

s Delay

Cancel

UNIVERSAL PRODUCTION IN-SYSTEM PROGRAMMING

HQ and Registered Office Capitale sociale €102.040 D-U-N-S* 51-724-9350 —=>smh-tech.com
Via Giovanni Agnelli 1 P.1.01697470936 T+390434421 111
33083 Villotta di Chions (PN) Italy C.F.01697470936 F +39 0434 639 021

Societa Unipersonale REA PN-97255

info@smh-tech.com



SMH Technologies®

SMH Technologies S.r.l.

Compress Data:

With this option you can automatically compress SVF bytes when converting from SVF to FRB.

Typically the size of an SVF file is larger than the result FRB size.

This is quite obvious because for example if in the SVF file there is the RUNTEST command which occupies 7 bytes, in the
FRB file RUNTEST will be replaced by a single byte which represents the RUNTEST command in the form of an opcode.
However, if there are many consecutive equal bytes in the SVF file, such as 0x00, OxFF or repeated sequences of bytes, it is
possible to use the Compress Data option to further compress the generated FRB file.

Keep Comments:
With the Keep Comments option you can keep or remove the comments present in the SVF file during the conversion to
FRB file.

Set Vendor:

With Set Vendor option it’s possible to set in the FRB file the vendor of the device being programmed.

This value is not actually used in programming operations and is only used as a comment in the Real Time Log.
Possible options for Set Vendor are Lattice, Altera, and Xilinx.

By default, this parameter is not checked and therefore the default vendor set is Jtag Standard.

Override Frequency:

Typically in the SVF file there is a parameter called FREQUENCY set automatically by the tool used to create the SVF file.

If it is not present, it is assumed that all delays present in the file are absolute and do not depend on frequency.

If, however, the delays are set as clock strokes in the file, when the frequency changes, the necessary clock strokes must be
recalculated so that the elapsed time is always the same.

With override frequency you can modify the FREQUENCY value of the SVF file (The SVF file is not modified but the
frequency value is changed during the conversion to FRB).

Clock Cycles Delay:

With this parameter you can decide if you want to add a delay proportional of clock cycles and frequency after all clock
cycles commands.

For example, if you set this parameter to YES and in the SVF file there’s a RUNTEST command, you add the clock cycles and
after that you add a delay proportional to clock cycles count.

By default, this value is set to NO and typically you can leave this parameter set to NO.

Now import your SVF file and create the related FRB.

Reset FRB Open FRB
Data Type File Name Block Start Address  Block End Address Block Encoding Memory Area Target Start Addres: Target End Address

DATA Ha e.s\ SV 0 F5 BYTE

Generating FRE file...

FRB File Name C:/ fmortolan/DocumentsFlashRunner 2/Binaries/
FRE Blocks 11

Current Block 100%: - Block Size: 11638006 Byte

Check FREB File 100%

Change Device ~ Remove Device Memory Map

/Documents/FlashRunner2/Binaries/Example.frb

Generate FRB Close
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CPLD SVF Conversion to VME using svf2vme

This method is obsolete because Workbench 3.09.01 is able to convert SVF file to VME file, but if you want you can continue to
use it.

Now we can move to point two and we want to convert the SVF file to VME file.
To do that, we need to use the svf2vme12.exe provided by LATTICE. You can use this tool to convert SVF file from other CPLD
silicon producer because this application is only a simple converter from SVF to VME.

So, let’s start with the svf2vme12.exe syntax:

svf2vme12.exe -infile <source file>.svf
svf2vme12.exe -infile <source file>.svf

In the first line during the conversion the comments will not be added inside the VME file. This is useful if you want to maximize
performance since you remove all comments, but then you cannot control the programming steps when programming the CPLD
using the SMH driver. If you use the second line instead, all the comments are added but the SMH CPLD driver only prints the
comments starting with “1->".

In this specific case we use the following syntax:

svf2vme12.exe -infile JED_FILE_CPLD.svf

Now we can proceed to step three, the last step, so we can convert the VME file to FRB file.
To do that we need to open the Workbench and the Advanced FRB Manager. Then click to Add button and select Raw Binary.

[] Add File/Data to FRE
Import from source file Fil Data / Variable Data
® Raw Binary

Intel Hi

Mot

Cancel

Now import your VME file and create the related FRB.
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Clean FRB Open FRB
DataType ™ File Name

DATA JED_FILE ¢

Generating FRE file...

FRE File Name
FRE Blocks
Current Block

Chedk FRB File

Select Device

CPLD Protocol and PIN map

CPLD PIN MAP

# Pin Map Tool

Select your FlashRunner model: FR 2.0 ~

Block Start Address  Block End Address Block Encoding

BYTE

fmor tolanDocuments,FlashRunner 2/Bin [JED_FILE_CPLD.frb
11
100%: - Block Size: 142376 Byte

100%

sers/mortolan/Documents/FlashRunner2/Binaries/JED_FILE_CPLD.frb

All CPLDs devices are programmed using JTAG protocol.

Master board connector (Ch.1 - Ch.8)

Target Start Address  Target End Address

Generate FRB

(]

Export to PDF

Select a channel:

® Ch.1 - LCMX0640C [ITAG]

_
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Connection descriptions:

DIOZ2: ITCK
DIO3: JTDO
DIO4: ITDI
DIO5: ITMS
VPROGO
GND

D-U-N-8* 51-724-9350
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F+39 0434 639 021
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CPLD Driver Parameters

The additional parameters are used to configure some specific options inside CPLD driver.

#TCSETPAR USE_SVF_FREQUENCY

Syntax: #TCSETPAR <Use SVF Frequency>
<Use SVF Frequency> Accepted parameters are Yes or No
Description: If this parameter is set to YES and if there's a protocol frequency inside the SVF file, this frequency will be

used by the driver, overriding the one set by the user
If instead this parameter is set to NO or there isn't a protocol frequency in the SVF file, then the driver will use
the frequency set in the project

Note: Default value is YES
Available from driver version 4.04

#TCSETPAR SAMPLING_POINT

Syntax: #TCSETPAR <Value>
<Value> Accepted values are in the range 1-16
Description: Use this parameter to permanently set the sampling point of the FPGA

It is recommended to leave this parameter with the default value

Note: Default value 17

CPLD Driver Commands

#TPCMD CONNECT

#TPCMD
Connect function, power on target device and entry.

#TPCMD PROGRAM

#TPCMD

Processing of the entire SVF file.

From driver version 4.01 only SVF comments starting with "!->" are displayed in the Real Time Log.

From driver version 5.02 SVF comments trigger a timer so you can see into Real Time Log the elapsed time for all operations
performed.

#TPCMD DISCONNECT

#TPCMD
Disconnect function. Power off and exit.
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CPLD Driver Examples

Here you can see a complete example of CPLD projects.

1 - LCMX0640C example Commands

#TCSETPAR PROTCLK 10000000
#TCSETPAR PWDOWN 100

#TCSETPAR PWUP 100

#TCSETPAR USE SVF FREQUENCY YES
#TCSETPAR VPROGO 3300

#TCSETPAR CMODE JTAG

#TPSETSRC example.frb

#TPCMD CONNECT
#TPCMD PROGRAM C
#TPCMD DISCONNECT

SMH Technologies®

1 - LCMXO0640C example Real Time Log

-—#TPCMD PROGRAM C
e ng Virtual Ma

type:
r: Lattice.
SVF frequency is different from selected frequency.

Check the IDCODE
time is 0.002 s.
Program Bscan register
time is 0.005 s.
Enable the programming mode
time is 0.002 s.
Erase the device
time is 1.875 s.
Read the status bit
time is 0.008 s.
Program Fuse Map
time is 0.106
Program USERCODE
time is 0.959 s.
Read the status bit
time is 0.014 s.
Verify Fuse Map
time is 0.102
Verify USERCODE
time is 0.536 s.
Program DONE bit
time is 0.018 s.
Read the status bit
time 1is 4 s.

time 1is 05 s.

Verify SRAM DONE Bit

0.002 s.

-——#TPCMD DISCONNECT

SMH Technologies S.r.l.
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1 - LCMX0640C example Programming Times

Operation Timings FlashRunner 2.0

#TCSETPAR
#TCSETPAR FL
#TCSETPAR
#TCSETPAR
#TCSETPAR
#TCSETPAR USE
#TCSETPAR 1\ GO
#TCSETPAR CMO

#TPCMD

#TPCMD PR
#TPCMD DI

-——-#TPCMD DISCONNECT

Operation

Time for Connect 0.104 s
Execute SVF file 3.382s
Cycle Time 00:03:495 s

2 - 5M80Z through EP3C5 example Commands

2 - 5M80Z through EP3C5 example Programming Times

Timings FlashRunner 2.0

Time for Connect 0.104 s
Execute SVF file 17.633 s
Cycle Time 00:17:845 s
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3 - M25P64 through XC6SLX75 example Commands

Program 8MiB M25P64 serial memory through XC6SLX75 FPGA.

#TCSETPAR PROT

#TCSETPAR P

#TCSETPAR P

#TCSETPAR U SVF FREQUENCY YES
#TCSETPAR

#TCSETPAR C

-——#TPCMD CON
Requested C

———#TPCMD DISCONNECT

3 - M25P64 through XC6SLX75 example Programming Times

Operation Timings FlashRunner 2.0
Time for Connect 0.104 s
Execute SVF file 212.818 s
Cycle Time 03:32.980 s
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#TCSETPAR PRO
#TCSETPAR P
#TCSETPAR P
#TCSETPAR
#TCSETPAR
#TCSETPAR
#TCSETPAR U
#TCSETPAR
#TCSETPAR C

#TPCMD CON
#TPCMD PR(

TPCMD CONNECT
Requested Clock

* B
[
* B
[
* B
[
* B
[
* B
[
* B
[

-——-#TPCMD DISCONNECT

4 - EPM7128AE_XCV300_XC18V02 Chain example Commands

Program EPM7128AE CPLD, XCV300 FPGA and XC18V02 CPLD in chain.

4 - EPM7128AE_XCV300_XC18V02 Chain example Programming Times

Operation Timings FlashRunner 2.0

‘iIIIIIIIIIIIIIIIIIIIIIIIII

HQ and Registered Office Capitale sociale €102.040
Via Giovanni Agnelli 1 P.1.01697470936

33083 Villotta di Chions (PN) Italy C.F.01697470936
Societa Unipersonale REA PN-97255

Time for Connect 0.112s
Execute SVF file 38.222 s
Cycle Time 00:38.334 s
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CPLD Driver Changelog

Info about driver versions prior to 2.00
All driver versions prior to 2.00 are to be considered obsolete, please update your driver to the latest version.

Info about driver version 3.00 - 29/10/2020
Changed JTAG V FPGA to new JTAG FPGA.

Info about driver version 4.00 - 14/12/2020
Added new JTAG FPGA static 9 for FlashRunner HS.

Info about driver version 4.01 - 06/04/2021
Added new JTAG FPGA FlashRunner HS GP2 and GP4, improved SVF comment management.

Info about driver version 4.02 - 04/06/2021
Improved SVF handling in case of SVF frequency different from the selected frequency.
Added prints on the Real Time Log when the two frequencies are different.

Info about driver version 4.03 - 12/07/2021
Improved code to manage custom programming of multiple devices in the same chain.

Info about driver version 4.04 - 22/07/2021
Added TCSETPAR USE_SVF_FREQUENCY Yes/No.

Info about driver version 4.05 - 12/08/2021
Internal upgrade of the algorithm, no change to the operations it performs.

Info about driver version 4.06 - 04/11/2021
Internal update, upgraded management for JTAG FPGA reset.

Info about driver version 4.07 - 25/01/2022
Internal update and minor fixing.

Info about driver version 4.08 - 11/03/2022
JTAG FPGA management updated when FPGA is into busy state.

Info about driver version 4.09 - 16/06/2022
Print current FPGA version loaded into TPSTART command.
Upgraded internal code to align all drivers.

Info about driver version 5.00 - 31/07/2022
Added FPGA for new FlashRunner 2.0 models.

Info about driver version 5.01 - 01/09/2023
Internal driver update.

Info about driver version 5.02 - 25/01/2024
Added management of an FRB file created using an SVF file through the SMH Workbench (SIVIH 1.00 version).
Added SVF frequency handling when the frequency set in the SVF file is less than 1 MHz.

Added new SVF comments management. Now comments trigger a timer so you can see into Real Time Log the elapsed time for

all operations performed.

Added error handling in case of driver error. Now you can see the error stack of all functions called when the error occurs.

Updated Jtag transaction performance through better use of the Jtag FPGA.

Updated code to handle chained Jtag devices with pre or post bypass bits. Tested with three devices in the chain both in the case
in which the target device is the first device in the chain and in the case in which the target device is the last in the chain.

:: Updated ID code print into Connect procedure.

w

3 Info about driver version 5.02 - 25/01/2024

S’ Updated performances for CPLD driver when performing read operations.

2

E

[t

==

=

w

‘ UNIVERSAL PRODUCTION IN-SYSTEM PROGRAMMING

HQ and Registered Office Capitale sociale €102.040 D-U-N-S* 51-724-9350 —=>smh-tech.com
Via Giovanni Agnelli 1 P.1.01697470936 T+390434421 111
33083 Villotta di Chions (PN) Italy C.F.01697470936 F +39 0434 639 021

Societa Unipersonale REA PN-97255

info@smh-tech.com



	CPLD Introduction
	CPLD generation of SVF file
	Conversion from JED to SVF using Diamond Programmer (Lattice CPLDs)
	Conversion from JED to SVF using Impact (Xilinx CPLDs)
	Conversion from JED to SVF using ispVM System (Lattice CPLDs – Legacy)
	SVF file analysis

	CPLD SVF Conversion to FRB using Workbench 3.09.01
	CPLD SVF Conversion to VME using svf2vme
	CPLD Protocol and PIN map
	CPLD PIN MAP

	CPLD Driver Parameters
	#TCSETPAR USE_SVF_FREQUENCY
	#TCSETPAR SAMPLING_POINT

	CPLD Driver Commands
	#TPCMD CONNECT
	#TPCMD PROGRAM
	#TPCMD DISCONNECT

	CPLD Driver Examples
	1 – LCMXO640C example Commands
	1 – LCMXO640C example Real Time Log
	1 – LCMXO640C example Programming Times
	2 – 5M80Z through EP3C5 example Commands
	2 – 5M80Z through EP3C5 example Real Time Log
	2 – 5M80Z through EP3C5 example Programming Times
	3 – M25P64 through XC6SLX75 example Commands
	3 – M25P64 through XC6SLX75 example Real Time Log
	3 – M25P64 through XC6SLX75 example Programming Times
	4 – EPM7128AE_XCV300_XC18V02 Chain example Commands
	4 – EPM7128AE_XCV300_XC18V02 Chain example Real Time Log
	4 – EPM7128AE_XCV300_XC18V02 Chain example Programming Times

	CPLD Driver Changelog

