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User Manual

TheUnoMaxCPLD development system provides an innovative method of developing
and debuggingrogrammable logicode. It also providea high speed data transfer
mechansm betveenuser codeinda host PC. Thé&JnoMax CPLD development system
provides a convenient, usirendly work flow by connecting seamlessly with

Intel/A 1 t e r a 6 Brim@LlitesoftivaresTheuserwill develop thecodein the
Quartus environment on a Windowsrsoral Computer Theprogrammable logicode
is then synthesizedndloaded intahe CPLD using only the Quartus Programmer tool
and a standard USB cablehe Active Host SDK provides a highly configurable
communications interface betwettre UnoMaxandhostPC. The boardconnects
trangarenty with the Active Transfer Library in théPLD code. This Active
Host/Active Transfer combination eliminates the complexity of designing a USB
communication systenT.he UnoMax CPLD development system is a unique
combhnationof hardware and software.

Circuit designs, software and documentation are copyrigi2?, Earth People
Technology, Inc

Microsoft and Windows are both registereademarks of Microsoft Corporiain.

Altera is a trademark of the Altera Corporatiall other trademarks referenced herein
are the property of their respective owners and no trademark rights to the same are
claimed.

http://www.earth peoplet echnology.com/
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1 Introduction and General Description

The EarthPe@le TechnologynoMaxCPLD development systeimardware consits

of a High SpeetSB chip, aCPLD and a four channel ADO’ he USB interface
provides both JTAG programing for the CPLD and a High Speecommunications
path.The CPLD is a IntelAltera MAXV chip providing 570 Logic Cells. The ADC is
a four channel 300KSample/saéata converteThe software consists tfe Active
HostSDK for thePC. The firmwarencludesthe Active Transfer Libraryhichis used
in theCPLDto provide advanced functions for control and data transfer to/r&@
connection

TheUnoMaxDevelopment Systemallows users to write HDL codeither Verilog or
VHDL) that will implement any @ital logic circuit. The usés HDL code is compiled
andsynthesized and packaged into a programming file pfbgrammindile is
programmed ito theCPLD using theJTAG channel of the USB to Serial chipe
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FT2232H.TheActive Host SDKcontans adll which maintins device connection,
polling, writes and ineldes a unique receive mechanism that automatically transfers
data fromUnoMax when data is ready. It also alerts the user code when the dll has
stored the transfer and thata is available to thedtware GU (graphical user

interfacg. Users do not nee interface with the USB Host Driver or any Windows
drivers. They need dnto include the Active Host dll in their projects. The Active
Transfer Libraries must be includedthe CPLD project to the advardge of the
configurability of the Active Host SK. All of the drivers, libraries, and project source
code are available atww.earthpeopletechnology.com

1.1 Test Driving the Active Host Test Appication

TheUnoMaxboard comes prwadedwith the EPT_Tansfer_Test HDL project in the
CPLD. This pioject allows thauser to test out the functions of the Active Host API and
the board hardware.

@uv‘ <« EPT USB-CPLD Development System CD » Projects_ActiveHost_64Bit » EPT Transfer Test » EPT_Transfer_Test » bin » 364 » Release =

QOrganize v [ Open Share with v Burn New folder
Arduina IDE + Mame ° Date modified Type Size

2] ActiveHostsd.dll 3/2/2012 9:44 PM 27K
57 EPT_Transfer_Test.exe 3/2/20131128PM A 28 KB
& EPT Transfer_Test.pdb 11:28PM  Program Debug D... 56 KB
5 EPT_Transfer_Testwshost.exe M A 12K8

1Ke
252 KB

| Projects_ActiveHost_32Bit
Projects_ ActiveHost 64Bit
ActiveHost 1008
| EPT_Data_Collector
| EPT_Trensfer_Test
EPT_Transfer_Test
bin
Debug

|| EPT_Transfer_Test.vshost.cxe.manifest
%] ftd2o6d.dil

Release
64
Debug
Release
obj

| Properties -

' 7 EPT_Transfer_Test.exe State: 3B Shared Size: 280 KB Shared with: Homegroup
‘ Application Date modified: 3/2/2013 11:28 PM Date created: 3/2/201311:29 PM

To test drive he applicationconnect théJnoMaxto the WindowsPC using Type A to
Micro B USB cableLoadthe driver for the boar&ee the sd¢ion EPT Drivers for
instructions on loading tHePT-5M57-AP-U3 driver.
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Next, en a Windows Explorer browser.d@vse to the
Projects_ActveHost xxBREPT_Transfer_&stEPT_Transfer_Tedbin\X64\Releaske
folder on the UNO_USB_CPLD_PROJEQCD.Double click on the

EPT TransferText exe. The application should load with a Windows form.

| - ’ Open ] ’ Close ]
Transfer Controls
Send Byte: 255 Address 2 Receive Byte -
Muttiple Byte: 255 )l
Switch Controls LED Controls
Switches 1emE
:
Block Controls
Block Send Block LoopBack Block Receive
i BLOCK 8 @ Repititions -
1
) Infinite
Address 4 Length 2 Ermors Bytes Transfemed
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With the application laded, select the USBPLD board from the dropdown combo

boxandclikon t heo AlOptt on.
o) EPT_Transfer_Test — O >

| |V Open Close

EPT JTAG Blaster 0

EPT Serial Communications 0
Tran

Send Byte: Address Receive Byte

Multiple Byte: 55 88

Switch Controls LED Controls
Switches == [
Blirkcy!
Block Controls
Block Send Block LoopBack Block Receive
(@ Repititions
() Infinite

Address Length l:l Errors I:l Bytes Transfemred

oK Cancel

Leave the Address set at 2 for the Transfer Controls Group. And, leaeltiress set
at 4 for the Block Controls Group.

Click on one of the LED buttons ine middle of the window. The corresponding LED
on theUnoMax board &ould light up.

To exercise the Singl e Bytbuttohmthe®ander EndTer m
Controls group. Type in several numbers separated by a space and less 2%6 into th
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Multiple Byte textbox. Then hit the Multi Byte hon. The numbers agar in the
Receive Byte textbox.

To exercise the Block Transfer EndTerm, klic t BLOCKA0 dWBERBROCKO
button in the Block Controls group. A pselected group of numbers appeathia
Block Receive textbox.

Press the PCB switch®n tle UnoMaxto view the Svitch Controls in action.

1.2 EPT-5M57-AP-U3

TheUnoMaxboard(EPT-5M57-AP-U3) is equipped with amtel/Altera 5M570

CPLD; whichis programmed using th@uartusPrimesoftwae. The CPLD has 570

Logic Elementsvhich is equivalent td40 Macrocdts. An onboard66 MHz oscillator

is used by th&PT Active TransferLibrary to provide data transfer ratesupfto0.1

Mega Bytes per second.four channel ADGvith 300KSamples/Second sample rate

and dedicated 6 pin head&rwe nt y F oomthe CRD@ré attabfed to three 8

bit transceivers to provid@3V/5 Vol t ¢ o mp at M4VEC25 lidifec@énal. These
voltage translator/bus transceisare controlled by one enable and direction bit per

transceiver. This means the direction ofitigividual bits of eat transceiver cannot be

selected; the direction is selected for all eight bits per tesvest There are four green

LED6s and two Push Buttons .tThehatdwaaer e contr ol |
features are as follows

Intel/Altera 5M570 CPLD with 440 Macrocells

4 Channel ADC 300KSamples/Second

66 MHz oscillator for driving USB dataansfers and users code

Threebidirectional voltage translator/bus transcesver

24 user Input/Outputavailable as three 8 bit ports

Potts have jumpesdectabk 3.3V5 Volt Input/Output

Four Green LEDG6s accessible by the wuser
Two PCB switches accestatby the user

= =4 =4 -8 _8_9_98_-4°
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UnoMax

UNO MAX BLOCK DIAGRAM SEAES
4CHANNEL [4ANALOG ) 6 PIN
SCHMITT ADC \—V/| HEADER
TRIGGER
SCHMITT |
| TRIGGER
—_ —
FT245 BUS
n |
us::::::: ACE A TTAG SIGNALS 8BITBUS s""gg-us" 8BIT 5V COMPATIBLE '::A'::R
TO ACTIVE HOST N i TO ARDUINO
0E 1
93LCa6 —
EEPROM -_— %
3 sV 5V
| : 1 |
EED) 33V
| T
ALTERA ———————\| SN74LVC4245A |[/'———————\| 6PIN
33v v Erend 8BIT BUS LEVEL 8BITSV COMPATIBLE | | oo
CPLD o€ 2 TRANSLATOR
—_—Z
5VT03.3V 5VTO 1.8V et e
POWER POWER it AT R
| SUPPLY SuPPLY
12 MHZ —
CRYSTAL ITAG s SIGNA—L'S\ T
iEADER LN snzawvcazasa [\ EPN
8BIT BUS 8BIT5V COMPATIBLE § HEADER
—_—— LEVEL ettt bl
TRANSLATOR
OE_3
— - I
| DIR_3

., —_—
’ J;
SWITCHES
LEDS
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UnoMax
ARDUINO CONNECTORS
PUSH
ANALOG
BUTTONS INPUT
CONNECTOR

USB MICRO-B
CONNECTOR

'v - X /rn
. (HPEOPLE
FCHNOLOGYZ T /
i{ EPT-5M57-AP- uz/

USB TO ©.
SERIAL CHIP ; 3.3V : 4 CHANNEL
< s @, 00 |@ 3

1 POWER! " . ADC

66MHZ
OSCILLATOR |

1/O VOLT

SELCT LEDS

ARDUINO CONNECTORS

1.2.1 High Speed USB Communications

TheUnoMaxCPLD Development systewonnects an FT2232H Dual High Speed USB
(480 Mbitdsec) chipo theCPLD. The CPLD uses a dedicated channel on the
FT2232H for high speetlansfers to the PC. Using the EPT Active Transfer Library,
sustained speeds of 8 Mbytes/sec caadbigevedThe transfers are {directional.

The FT2232Hchip provides a meansf data convesion from USB to serial/ parallel

data and serial/parallel tdSB for data being sent from the CPLD to the B8annel A

is configured as &TAG bus and Chann8lis configured as aSerialbus. CPLD
Programming:ommands are tramstted via the JT& bus (channel A). Channel B has
one dual port 4Kbyte FIFO fdaransmission from Host PC to the CPLD, it also has one
dual port 4Kbyte FIFO for receiving datain the CPLD to the Host PC. The FT2232H
chip provides its own 12 MHz cldcand +3.3V anl +1.8V power supplies. The +3.3V
power supply output is usdxy theUnoMaxfor all of its +3.3V power budget.

1.2.2 Inputs and Outputs

There are 24 Inputs/Outputdich areselectable between +3.3V affl Volt. IMP1 is
used o select which vaage tle 24 Irputs/Outputs are set to.

Page
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.n|sl,v:-.16 N

mmuunmmmlm

/"‘

_”/TecHNOLocv
g EPT-5M57-AF- uz/

A 3.3V

= ]s ,m'n i |© “Dl_.mmn

1/0 VOLT
SELCT

The 1/ Ob6s ar e 8bitrdigeetional patsl Eaghsport nmust eealefined as
input or output. This means theit 8 bitsof a port will point in the same direction,
depending on the diction bit of theranscéver. The direction bit can be changed at
any time, so that a porain change from input to output in minimum setup time of 6
nanosecondgach port also has an enaple. This enable pin will enable or disable
the bits of the par If the port isdisablel, theb i t s wi | | Afl oat o.

1.2.3 JTAG

TheUnoMaxuses thesecond channel of the FT2232H chip as a dedicai®d
programming port. ThR€PLD mustbe programme via JTAG signals andhé
FT2232H has built in JTAG signalfhe CPLD can be prgrammed directlyrbm
QuatusPrime Liteby wusing the fijt aglushcickankthé t di
Programmer button and sel¢ice EPT-Blaster.

Page
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FT245 BUS

USB DP

FT2232H

USB
USB INTERFACE
CONN USB DM

ALTERA 5M570 CPLD

JTAG SIGNALS

N, —

JTAG PROGRAMMING PATH

1.2.4 USB To Serial

The FT2232Hhip hasdualchannes high speed480 Mb/s)USB to FIFO (first
in-first out)integrated circuit tanterfacebetween thélostPC and theCPLD. The

FT2232Hchip providesa means of data conversion from USB to sépatalleldata

and seridparallelto USB fa data being sent from t&PLD to the PCChannel A is
configured as dTAG busandChannel B is onfigured asn Serialbus CPLD

Progranming commands are transmitted via the JTAG atineld). Channel Bhas

one dual port 4Kbyte FIFO for tramission from Host PC to ti@PLD, it also has one

dual port 4Kbyte FIFOdr receiving data from théPLD to the Host PC. Thehipuses

the +5Vbus from the Ho&iSB for self powerThe FT2232Hasits own 12 MHz

clock

1.3 Active Host EndTerms

The Active HostSDK is provided as a dll which easily interfaces to application

softwarewritten in C#,C++ or C. Itrunson the PC and provides transparent connection

HOST APPICATION HOSTOS |

5M570 CPLD

USER APPLICATION TRIGGER
ENDTERM

Cit WINDOWS FORM

DLL
BLOCK ENDTERM r

ACTIVE
TRANSFER
LIBRARY

|
|
|
C++ CONSOLE TRANSFER ,A:;';f /- uss Lsasus
C CONSOLE ENDTERM \p/| DRIVER v
|
|
|
|
|

TRIGGER ENDTERM USER CODE

'_.‘—'.-‘ ~ 8BITDATABUS
TRANSFER ENDTERM
BLOCK ENDTERM _6 BIT CONTROL BUS

from PC application code through the USB driver to the user CPLD code. The user code

connectddg etransMEnN n

complementary BL A E n d n teerAntigsedFander Library. Users have seamless

t he

Active Host

bi-directional conmunications at their disposal in the form of:

1 Trigger Endterm
M Transfer Endterm
9 Block Endterm

Page
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Usercode writes to the Endterms as function calls. Just include the addtless of
individual module (therareeight individually addressable modules of eacdtEmm).
Immediately after writing to the selected Endterm, the value is received at the HDL
Endtermin the CPLD.

Receiving data from the CPLD is made simple by Active Hastive Host tansfers
datafrom the CPLD as soon as it is available. It storesttansferred data intrcular
buffer. When the transfer is complete, Active Hosbkes a callbck function which is
registered in the users application. This callbaricfion provide a mechanisro
transparently receive data from the CPLD. The apelication does not need to
schedule a read from the USBcall any blocking threads.

1.4 Active Transfer EndTerms

The Active Transfer Library is portfolio of HDL modulesthat provides measy to use
yet ppwerful USB transfer mechanism. The user HDL codenmunicates with
EndTerms in the form of modules. These EndTerm modules are commensurate with the
Active Host EndTerms. There are threpety of EndTerms in the Active Trrsfer
Library:
1 Trigger Endtem
1 Transfer Endterm
1 Block Endterm
They each have a singpinterface that the user HDL code can use to send or receive
data across the USBVriting to an EhdTerm will cause the data to immediately arrive

TRIGGER ENDTERM
ACTIVETRANSFER SINGLETRANSRER
LIBRARY ENDTER VR
BLOCK ENDTERM

at thecommensurate Enitermin the Active Host/user applicatiomhe transfethrough
the USB is transparent. User HDL code doesnbo
Hostinitiated data requests. The whole process is easy yet powerful.

Page
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2 EPTDrivers

TheUnoProLogicDevelopment gstem requires drivers for any interaction betweén

and theboard The communicationdiween the two consist$ programming the CPLD

and data transfer. In both cases, the USB Driver is required. This will allow Windows to
recognize the USB Chip and spta pathway for Windows to communicateh the

USB hardware.

2.1 USB Driver

TheUnoProLogc uses an FTDI FT2232H&B to Serial chip. This chip provides the
USB interface to the PC and the serial/FIFO interface to the CPLD. The FT2232H
requires the use oifi¢ EPT USB driver. To install theider onto your PC, use the
CDM212xxxFolder.The ingallation of theFTDI 2.12.28 driver iseasily accomplished
by double clicking the CDM2228 Setup.exe

Locate theaCDM212xxxfolder in the Drivers folder of thenoPrd.ogic Developnent
System CD using Windows Explorer.
: 9 =

Home Share View

« A » ThisPC » Windows (C:) » Jolly » Products » Earth People Technology » UNOPROLOGIC_USB_CPLD_PROJECT 4.0.DVD » Drivers

-

UNOPROLOGIC_USE_CPLD_PROJECT_4.0_DVD ~ [ Name

Documentation CDM212364

Drivers EPT_Blaster
CDM212364

EPT_Blaster
Projects_ActiveHost_84Bit
ActiveHost_1.0.0.11
EPT _Data_Acquistion
UnoProlyzer
EPT_Data_Collector
EPT_Transfer_Test

NE

Page
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= | Ci\olly\Products\Earth People Technology\DUEPROLOGIC_USB_FPGA_PROJECT_4.0_DVD\Drivers) \EPT Seri

Cut "7 Mew item ~ 2 Open
* U X %

Copy path 7] Easy access - Edit
Pinto Quick Copy Paste Move Copy Delete Rename — New Properties
tc to -

EEEEEE ] Paste shortcut folder - @ History
Clipboard Organize New Open Select

« v A ThisPC » Windows (C:) 5 Jolly » Products » Earth People Technology » DUEPROLOGIC_USB FPGA_PROJECT 40 DVD » Drivers > EPT Serial Driver v o O Search EPT Serial_Driver

v Earth People Technology A [ Name Date modified
DSO_100M_DEV_SYS_PROJECT.2.8 DVD ® COM21228 Setup.exe 3/20/202110:15 AM
DUEPROLOGIC_USE_FPGA_PROJECT_3.0.DVD

~  DUEPROLOGIC_USB_FPGA_PROJECT 4.0_DVD

EPTITAG Blaster
EPT. Serial Driver
Projects_ ActiveHost
Projects_Arduino
~ | Projects HDL
EPT_4CES_AF_Dats_Collector
EPT_4CES_AF_Platform_Demo ule

Double click on the *.exe & and select the default settings when the software tool
gueries the user

Plug in theUnoProLogc device intoan available USB port.

Windows will attempt to locata driver for the USB device. When it does not find one,

it will r ep @driver software was nof sudiiB®lvliiyc i nst al | edo.
error.

If Windows cannot load a driver for the DPL, a notification window will inform the
userthatthedriver load has failed for the device

Page
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| @ A Hs1 Manage D = =] %

File Action View Help
@ m Hm| E Size

~ 5% DESKTOP-HIMPOLM
» i Audio inputs and outputs
> ® Cameras
> & Computer
¥ w Diskdrives
» @ Display adapters
> wa DVD/CD-ROM drives
> G Human Interface Devices
> =@ |DE ATA/ATAPI controllers
g » B Jungo Connectivity
Sy > Keyboords -
7 ¥ g Mice and other pointing devices
2items » [ Monitors
e =1 > @;Networkadaptars - O
~ 7 Other devices
H F& USE <-> Serial Converter
Jil USB <-> Serial Converter
€ 3 » B Ports (COM & PT)
» = Print queues
» [ Printers
A » [ Processors
> WY Security devices
> B Software devices
> U Sound, video and game controllers

3
v}
=

o 0 1 [
c £ = v o o o

Search Earth People ...

~

=Y
&

Type

Fue e

T

File folder
File folder
File folder
File folder
File folder
File folder

» G Storage controllers

Q= =
T == = =

. B= Suctem devicee

o

1
Ervieru — =
UND_SERIAL_GRAPH_TOOL_PROJECT_1.5_CD
UNOMAX_CPLD_SYSTEM_PROJECT_2.7_DVD
UNOPROLOGIC2_USB_CPLD_PROJECT_2.6_DVD

Reflogs £x Setting up a device
We're setting up 'USB <-> Serial

Converter'.

Program Files
Pragram Files (x86) ol s

17 tems 1item zelected

If the driver is successfully installed, Winns will inform the userThe user can check
Device Manageto ensure theorrect driver was installed for the DPLhe DPL will
show up as two COM Pwrunder thefiPotts (COM &LPT) underthe Device Minager.

Page
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% Device Manager

File Action View Help

e @ Hml B

~ & DESKTOP-OSIQ3HI "
I Audio inputs and outputs

3§ Batteries

| Biometric devices
0 Eluetooth

® Cameras

[ Computer

- Disk drives

[F Display adapters
i Firmware

[} Memory technology devices
@ Mice and other pointing devices
[ Monitors
I Network adapters
H Portable Devices
v i@ Ports (COM & LPT)
& USB Serial Port (COM10)

W USB Serial Port (COMS)

T PTIFT quenes

= Printers

I Processors

B Security devices

[ Sensors

B Snftware ramnonent te

When this is comlpte, the drivers are insiiad and theDueProLogiccan be usetbr
progranming and USB data transfers.

2.2 JTAG DLL Insert to QuartusPrime Lite

The JTAG DLL Insert to Quartudrime Liteallows theProgrammer Tool under
Quiartus to recognize thénoProLogic TheUnoProLogiccan then beelected and
perform programming of }hhCPLD. The file, jtag_hw_mbftdi_blaster.dll must be
placed into the folder #t hosts the jtag_server for Quartus.

2.2.1 Installing Quartus

You can download the QuartBsime Liteby following the diredbns in the Sectio
Downloading Quartus

Ifyoudon 6t need t o doubediock andheQDartastiteSetsp,

XXX.XXX.XxX-windows.exe(the xxx is the build number of thige, it is subject to
chang). TheQuartus Prim&Veb Edition will start tk installationprocess.
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INTEL" QUARTUS" PRIME
Development Suite
|ntel
anstalling Quartus Prime Lite Edition (Free) 20.1.0.711 - a X
Setup - Quartus Prime Lite Edition (Free) 20.1.0.711
Welcome to the Quartus Prime Lite Edition (Free) 20.1.0.711 Setup Wizard.
The Quartus Prime software requires that your system have suffident physical RAM to compile designs
targeting specific devices. You can check the "Memory Recommendations” section in the "Quartus Prime
Software and Device Support Release Notes™
(https: /fwww.intel.com/content/www /us/en/prog ble /d fit-n.htmi) for detaied
memory requirements for a particular device.
For more information about Intel FPGA software, go to
https://www.intel.com/content/www /us/en/products fprogrammable. html.
< Back Next > Cancel
When the instll shield window pops up | i c¢ k or if needsd) enter the
administrator password fortheuser PC. Cl i ck AOk O

Next, skipthefiDownload Quausd section.Godown to theiQuartus Installérsecton
to complete the Quartus tadlation.

2.2.2 Downloading Quartus

The first thing to do in order bdia project in Quartus t® downloadand install the
application. You can find the latest vensiof Quatus at:
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Intel FPGA Quaus Rime Lite

Y ou will first need to apply for an accouwith Intel. Then use your login ampéssword
to access the download si@ick on the Download Windows&fsion.

Products  Solutions Support inter USA (English) @ Signin 8 Q

Download Center for FPGAs

Design Software
Ermbedded Software Quartus Prime Lite Edition
intel’ QuartusPrime
Latest Release: v20.1
Programming Software Select edition:
Selectreease:
Board System Design
i ]
Board Layout and Test Operating System ) @,7’_ Windows O /"_\ Linux
Legacy Software

& The Quartus Prime Lite Edition Design Software, Version 20.1 includes functional and security updates. Users should
keep their software up-to-date and follow the technical recommendations to help improve security. Additional security
updates are planned and will be provided as they become available. Users should promptly install the latest version upon
release.

' The Quartus Prime Lite Edition Design Software, Version 20.1 is subject to removal from the web when support for all
devices in this release are available in a newer version, or all devices supported by this version are obsolete. If you would
like to receive customer notifications by e-mail, please subscribe to our subscribe to our customer notification mailing list.

The next page w | | require you to sign | mdtlmveyour fmy,
one, follow the dir ehaveanatosntuhader t he box, @AD

intel' USA (English) @ sienin & Q

By signing in, you agree to our Terms of
SignIn M Remember me
Forgot your Intel username or password?

Do you work for Intel? Sign in here.

Don't have an Intel account? Sign up here fora
basic account.
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Once you have created your myAltera account, enter the User Name and Password. The
nextwindow will ask you to atbw pop ups so that the file download can proceed.

USA (English) @ My Intel &

10 LP, Cyclone IV, Cyclone V, MAX II, MAX V, and MAX 10 FPGA. ~_More

Combined Files Individual Files Additional Software

Download and install instructions: .~ More
Read Intel FPGA Software v20.1 Installation FAQ
Quick Start Guide

The Combined Files download for the Quartus Prime Design Software includes a number of additional
software components. A list of files included in each download can be viewed in the tool tip (What's
Included?) to the right of the description. The Complete Download includes all available device families.
To achieve a smaller download and installation footprint, you can select device support in the Multiple File
Download section, or select components in the Individual Files and Additional Software tabs.

Quartus Prime Lite Edition Software (Device support included) what's included?

Quartus-lite-20.1.0.711-windows.tar °
Size: 5.9 GB MD5: COC68444E85C9A1DBAF2F24A76F62680
** Nios Il EDS on W s requires Ubuntu 18.04 LTS on Windows Subsystem for Linux (WSL), which
requires a manual installation.
** Nios Il EDS requires you to install an Eclipse IDE manually.

Note: The Quartus Prime software is a full-featured EDA product. Depending on your download speed,

Click onthedowroad icon

USA (English) @ My Intg

Quick Start Guide

The Combined Files download for the Quartus Prime Design Software includes a number of additional
software components. A list of files included in each download can be viewed in the tool tip (What's
Included?) to the right of the description. The Complete Download includes all available device families.
To achieve a smaller download and installation footprint, you can select device support in the Multiple File
Download section, or select components in the Individual Files and Additional Software tabs.

Quartus Prime Lite Edition Software (Device support included) what's included?

Quartus-lite-20.1.0.711-windows.tar 0

Size: 5.0 GB MD5: COC68444E85COA1DBAF2F24A76F62680

** Nios Il EDS on Windows requires Ubuntu 18.04 LTS on Windows Subsystem for Linux (WS5L), which
requires a manual installation.

** Nios Il EDS requires you to install an Eclipse IDE manually.

Note: The Quartus Prime software is a full-featured EDA product. Depending on your download speed,
download times may be lengthy.
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This will start thedownload

Products Solutions Support

(intel,

The Combined Files download for the Quartus
software components. A list of files included in
Included?) to the right of the description. The i
To achieve a smaller download and installation
Download section, or select components in the

Quartus Prime Lite Edition Software (Device

Quartus-lite-20.1.0.711-windows tar

Size: 5.9 GB MD5: COC68444EB5C9A1DB

** Nios Il EDS on Windows requires Ubuntu 18.04
requires a manual installation.

** Nios Il EDS requires you to install an Eclipse 1DI

Mote: The Quartus Prime software is a full-feat
download times may be lengthy.

» System Requirements

¢ Documentation Links

»  Software Support

Quartus-lite-20.1.0.71...¢...

0.0/5.9 GB._32 mins l=ft
The file is5.9 GB, so this could take a couple of hourpeleding on your internet
connection. Whedownloadis compleg, store tte *.tar file in a drectory on your PC
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= | C\olly\Downloads\Altera_Intel_FPGA\Quartus Prime 20.1

Home Share View

« v > ThisPC » Local Disk (C:) » Jolly » Downloads » Altera_Intel FPGA » Cuartus Prime 20.1

-

Code_FPGA 2 MName Date modified
Documents
Downloads
Allegro
Altera_Intel_FPGA
Quartus Prime 16 *
Quartus Prime 17.1
Quartus Prime 18.1
Quartus Prime 20.1
AtmosFX

Camtasia

FTDI

HyperSerialPort

l + | Gh\Users\nelso\Downloads

File Home Share View

+ ‘ » ThisPC » Local Disk (C:) » Users » nelso » Downloads

E This PC L Mame
_J 3D Objects ~ Today (1)
[ Desktop D Quartus-lite-20.1.0.711-windows.tar
Documents St Wt
¥ Downloads Label-501986027.pdf
J5 Music
. ~ Last week (1)
[&=] Pictures
i Label-501432798.pdf
m Videos
i, Local Disk (C3) v ¥ Last month (18)

Use a tool such as WinZip Extract the *.tar file.
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a;_ BB m = | Quartus-lite-20.1.0.711-windows - WinZip Evaluation Version - 21 days left - O X
Unzip/Share Edit Backup Taols Settings View Help Buy Now hd e
[ Activate WinZip before your trial runs out! PrsToarevery
W Purchase risk-free TODAY from our secure online shop. CNET editors rting
Files - . . - >
) Quartus-lite-20.1.0.711-windows.tar Actions
< Files > Unzip All Files
=B AE Dat dified: 6/6/2020 6:33 PM Unzip ts
) components ate modified: : Inzip to:
&y Quartus-lite-20.1.0.7....tar D Type: Enlder M\uartus-lite-20.1...
ik | Quartus Prime 20.1
3 Date modified: 6/6/2020 7:09 PM
Browse & Manage Files % readme.txt i
9 D Type: Readme Document Size: 851 KB =+ 8.51KB Convert & Protect Files
mam F Fold ‘When adding files to this Zip file:
) EErEEise 0 @ setup.bat Date modified: 6/6/2020 7:09 PM
Type: Windows Batch File Size: 1.07KB + 1.07KB B Encet
S This PC ’i‘ Reduce Photos  Off
i B45 GB free of 030 GB =

Q Remove Info
‘ Network

@ Convert Photos Off
@ Shared Files %} Convert to PDF  Off
H.;

m %.E Combine PDFs  Off
-} Add Cloud
_!_ ‘Watermark

1

D 3 item(s) Zip Filez 11 item(s), 5.90 GB

The tool will unﬁaclall files.

Extracting ModelSimSetup-20.1.0.711-windows.exe

2.2.3 Quartus Installer

Whenthe unpaking finishesfrom the previous sectigdoubleclick thesetup.bat fe
in thedownload folder
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C\Jolly\DownloadshAltera_Intel_FPGA\Quartus Prime 20.1

File Home Share View
x "_‘I dy Cut x I I%Newn:errl' 4 Open Bﬂsalecta\l
w..| Copy path \::I ﬂ Easy access = Edit 15 Select none
Pinto Quick Copy Paste - Move Copy Delete Rename Hew Properties
access @ Paste shortcut to to - falder - 4 History E’E‘In\rert selection
Clipboard Organize Mew Open Select
<« - 4 » ThisPC » Local Disk (C:) » Jolly » Downloads » Altera_Intel FPGA » Quartus Prime 20.1
~
Quartus Prime 16 2 MName Date modified Type
Quartus Prime 17.1 components File folder
Quartus Prime 18.1 . Quartus-lite-20.1.0.711-windows.tar WinZip File
> Quartus Prime 20.1 . readmetxt Text Document
» AtmosFX etup.bat Windows Batch File
> Camtasia
> FTDI

> HyperSerialPort

Click fnNext atioowindtiwhe | ntr odu

Setup - Quartus Prime Lite Edition (Free) 20.1.0.711

Welcome to the Quartus Prime Lite Edition (Free) 20.1.0.711 Setup Wizard.

The Quartus Prime software requires that your system have sufficdent physical RAM to compile designs
targeting specific devices. You can check the "Memory Recommendations™ section in the "Quartus Prime
Software and Device Support Release Notes™

(https: { fwww.intel. comjcontentfwww fus fen fprogrammable fdocumentation flit-rn.himl) for detailed
memory requirements for a particular device,

For more information about Intel FPGA software, go to
https:/fwww.intel.comfcontentwww us fen/products/programmable, html,

< Back Mext = Cancel

Click the chekboxt o agree to the | icense ter ms
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L3 Installing Quartus Prime Lite Edition (Free) 20.1.0.711

License Agreement ( intel)'

You can view the full license agreement at the link below or use --nstall_lic option from command-ine to get the license agreement
files before the installation. You must accept the terms of the agreement before continuing with the installation.

http: {{fpgasoftware.intel. comeula/

QUARTUS PRIME AND INTEL FPGA IF LICENSE AGREEMENT, VERSION 20.1 ~

Intel, Quartus and the Intel logos are trademarks of Intel Corporation
or its subsidiaries in the US and other countries. Any other
trademarks and trade names referenced here are the property of their
respective owners.

DO NOT DOWNLOAD, INSTALL, ACCESS, COPY, OR USE ANY FORTION OF THE

LICENSED SOFTWARE UNTIL YOU HAVE READ AND ACCEFTED THE TERMS AND

CONDITIONS OF THIS AGREEMENT. BY INSTALLING, COPYING, ACCESSING, OR v
£ >

(®) I accept the agreement
Do you accept this license?
() 1 do not accept the agreement

InstallBuilder
< Back Mext = Cancel

Click ANexto aultsd accept the def

At the Select Products Windowe-select theQuartus Prim&upbscription Edion by
clicking on its check box so that thexbis not checked. Then click on theed box by
theQuartus Prire Web Edition (Free).
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~ Installing Quartus Prime Lite Edition (Free) 20.1.0.711

Select Components

&

Select the components you want to install

=[] Quartus Prime Lite Edition (Free)

Quartus Prime (includes Nios II EDS) (9313MB)
Quartus Prime Help (508.4MB)

Devices

B Arria 11 (536.5MB)
Cydone IV (518.3ME)
Cydone 10 LP {293.5ME)

Cydone V (1434.3MB)

<[] MAX TIjV (13, 1MB)

MAX 10 FPGA (3560.3ME)

ModelSim - Intel FPGA Starter Edition (Free) (4318.8MB)
- [] Modelsim - Intel FPGA Edition (4313.8ME)

Installs Arria II device support. (536.5MB)

InstallBuilder

<Back | | MNext> | |

Cancel

Cli ckto iiNe tledefalis t

Page

26




EAIRTIHPEOIPLE

TECHNOLOGY

UnoMax CPLD Development System User
Manual

~ Installing Quartus Prime Lite Edition (Free) 20.1.0.711

Ready to Install

&

Summary:

Installation directory: C:\intelFPGA_lite}20.1
Required disk space: 16760 MB
Available disk space: 657364 MB

InstallBuilder

<Back | | MNext> | | Cancel

Cl i ¢ k tdiadoept theddefaults
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N Installing Quartus Prime Lite Edition (Free) 20.1.0.711

Installing

&

Wait while Setup installs Quartus Prime Lite Edition (Free) 20.1.0.711

Installing
Unpacking files
InstallBuilder
< Back MNext =
Wait for theinstallatian to complete.
Page
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Help E &b Installing Quartus Prime Lite Edition (Free) 20.1.0.711

AaBbC
Emphasg

Installing

Wait while Setup installs Quartus Prime Lite Edition (Free) 20.1.0.711
1 Installing
Installing ModelSim - Intel FPGA Starter Edition (Free)...

5
3
AAALLAAS

1 Guartan T Wb Esiton (Fre]) and Hios I SAT | Mios I G004 Togihan
¥ MadaiAburs State Eston (Free)

Installing ModelSim - Intel FPGA Starter Edition 20.1.0.711

he Qua Installing
Installing ModelSim - Intel FPGA Verilog model files. ..

arto ([

cts b Earth People Technology » EPT USB-CPLD Developenent Syi

inkibrary v Hew folder
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L3 Installing Quartus Prime Lite Edition (Free) 20.1.0.711 = O
Quartus Prime Lite Edition (Free) 20.1.0.711 Installation Complete

Setup has finished installing Quartus Prime Lite Edition (Free) 20.1.0.711.
Launch USB Blaster II driver installation

Create shortcuts on Desktop
Launch Quartus Prime Lite Edition
] Provide your feedback

< Back Finish Cancel

Cl i ckko ,A@t hehk & FiQuartssiPimés ndvhimstalledand ready tde
used.
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W' Quartus Prime 20.1 Lite Edition

Thank you for installing the Quartus Prime software - the #1 in performance and productivity. To
upgrade to a full featured edition, please

https:/fwww.intel comfcontent/www/us/en/products/programmable htmlL

Select one of the following licensing options to continue:

Select one of the following options

() Buy a Quartus Prime software license

(O) Run the Quartus Prime software

() Add an IP license file (for users who have purchased IF)

Ok Cancel

2.2.4 Adding the EPT_Blaster to Quartus Prime

Close out th&uartus Primepplication. Locate théDriveraEPT_Blaster folder on the

EPT FPGA Developnent SgtemDVD.
Home Share View

<« L » ThisPC » Local Disk(C:) » Jolly » Products » Earth People Technelogy » DUEPROLOGIC_USEB_FPGA_PROJECT 2.8 DVD » Drivers » EPT Blaster »
~ DUEPROLOGIC_USB_FPGA_PROJECT_ 2.8 DVD G Name - Date modified Type
Documentation x64 5/27/2012 8355 PM File folder
e Drivers
EPT_2.08.24

~ EPT_Blaster
x64
Projects_ActiveHost
Projects_Arduino
Projects_HDL
Quartus_18.1_Prime

Tutorials W

Follow the® directions:

1. Open the GEPTFPGADevelopment SystedVD\DriversEPT _Blastekx64
folder.

2. Selectthe fié jta_hw_mbftdi blasterd | | 6 and copy it

3. Browse over ta&C:\intelFPGA_liteaxx.x\quartu$bin64.

4. Right clickin the folder and seleciaBte

5. Click Ok.

6. Open theQuarus Primeapplication.
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[ ] B - | CintelFPGA lite\20.1\quartus\bin64

File Home Share WView
« v s ThisPC » Local Disk(C:) » intelFPGA_lite » 20.1 » quartus » hinG4
v 20.1 ~ Name Date modified Type
devdata |j jam32_apijam PM JAM File
ip [ jam2_icjam JAM File
licenses |j jtag_atlantic.dll Application exten...
logs |j jtag_client.dll B/ Application exten...

u tag_hw_mbftdi_blasterbd.dll 10/26/2015 3:01 PM Application exten...
[&] jtag_hw_pli-blaster.dll

maodelsim_ase
Application exten...

niosleds
|| jtag_hw_usb-blaster.dll Application exten...
A rt =
uartes %] jtag_pli-blaster_vpi.dil Application exten...
4 [z [85] jtagconfig.exe Application
commaon [85] jtagserver.exe Application
drivers w |j legality_lab.dll Application exten...

The DLL is installed anthe JTAG server should recognize it. Go to the settio

i P graanming theFPGAO of this manual for testing ahe programming. If the drer
is not found in the Programm@&ool->Hardware Setup box, see thEAG DLL Insert
to Quartus Prim@roublesiooting Guide

2.3 Active Host Application DL L

Download tke latest version of Microsoft Visu@l# Express environment from
Mi cr o s offeé downloadd s a

https://visualstudio.microsofioen/vs/express/

Gotothe websi te andnmektioth&VisallC# Express. i + 0 i
O 1 o] https://visualstudio.microsoft.com/vs/express/ & % ¥= G

[ CheckEmail G Google @ YouTube [ Yahoo @ GoogleMaps FJ EPT FJ Banks [ Electronics B Mews [FJ Music 3 Pay [F Markets [ Reference B Knowledge [ Tickets

=. Microsoft | Visual Studio Visual Studio 2019 Features . Editions -~ Downloads  Support ~  More | Free Visual Studio All Microsoft ~ O |

co

Visual Studio Express

Download Visual Studio Community for a fully-featured and extensible IDE; An
updated alternative to Visual Studio Express.

Download Community 2019 +

Learn more about Visual Studio Community >

Click ont h Expréss 2f0x for Windows Desktop hy pert ext
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[OIERA £ https://visualstudic.microsoft.com/vs/express/ [

D Check Email & Google B YouTube m Yahoo % Google Maps [F7] EFT 7 Banks [ Electronics B News [ Music £ Pay [ Markets ] Reference

Help me choose. | am a...

Choose from the options below to see what version of Visual Studio is right for you

‘ lam a...

Still want Visual Studio Express?
Express 2017 for Windows Desktop

Supports building managed and native desktop applications *
Express 2015 for Windows Desktop
Supports the creation of desktop applications for Windows.

The download manager file wilownloadthe AWDEXxpress.ex&file.

O B https;//visualstudio.microsoft.com/vs/express/

D Check Email & Google B YouTube Yahoo ) Google Maps B EPT FEJ Banks FJ Electronics B3 MNews B3 Music B Pay B Markets

Still want Visual Studio Express?
[Express 2017 for Windows Desktop

Supports building managed and native desktop applications*

Express 2015 for Windows Desktop

Supports the creation of desktop applications for Windows.
Express 2015 for Web
Create standards-based, responsive websites, web APIs, or real-time online experiences using ASPNET.

Express 2015 for Windows 10

Provides the core tools for building compelling, innovative apps for Universal Windows Platform. Windows is required.

vs_WDExpress (2).exe
Cpen file

Right dick onthe WDEXxpress.exe
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Still want Visual Studio Express?
Express 2017 for Windows Desktop

Supports building managed and native desktop applications *

Express 2015 for Windows Desktop

Supports the creation of desktop applications for Windows.

Expre|  open

Create ¢ Always open Tiles of this type sites, web APls, or real-time online

Show in folder J

Expre
_ Copy download link ) _ ) _
Provide 2elling, innovative apps for Univer:

Dd ws_WDExpress (2)4 )
Cpen file

CliclkCortinbe®® Button.

Visual Studio Installer

Before you get started, we need to set up a few things so that you
can configure your installation,

To learn more about privacy, see the Microsoft Privacy Statement.

By continuing, you agree to the Microsoft Software License Terms.

Continue

Next, follow the orscreen windows and accept thdaidt ansvers.
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L7\ Microsoft Visual C# 2010 Express Setup

elcome to u|
| = OB Visual C# 2010

Express

Welcome to the Microsoft Visual C# 2010 Express installation wizard. Microsoft Visual C# 2010
Express is a fun, simple and easy-to-earn development tool for C# programmers interested in
creating Windows Forms, Windows Presentation Foundation (WPF) as well as class libraries and
console-based applications. This wizard will guide you through the installation process. If this
product requires any prerequisites that are not currently installed on this computer, you will be
able to install those prerequisites as well.

Help Improve Setup
You can submit information about your setup experiences to Microsoft. To
participate, check the box below.

[V] Yes, send information about my setup experiences to Microsoft Corporation.
i) For more information, click Privacy Statement

ClickiNéx, accept meret I i Cleinck fmaNexteo .

|7} Microsoft Visual C# 2010 Express Setup =l
Destination Fold: r Ly g
e m QO \Visual C# 2010
Express

Installation location cannot be changed. Click here for more information.

Install in folder:

C:\Program Files (x86) WMicrosoft Visual Studio 10.0\ Browse...

The following items will be downloaded and installed:
+ Microsoft Visual Studio 2010 Express Prerequisites x64
+ Microsoft Visual C# 2010 Express

Disk space requirements: C: 767 MB
Total download size: 47 MB I

[<Previous H Install > ]I Cancel ]

Visual C# 2010 Expressilivinstall. This may take up to twernty mireg depending on
your internet connectia.
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_
Setup complete w Micrpsafts
) Visual C¥# 2010
Express
Microsoft Visual C# 2010 Express has been installed successfully.
i) Visit Microsoft Update to download the latest service packs and security updates.

The installed successfulwindow will be displayed when Visual C# Express is ready
to use.

To use the Active Host Apmation Software, the Active Host DLL and thié2xx DLL
must be included in the Microsoft Visual project. The Active Host AppliceéBioitware
will allow the user to create a custom applications on thed$d@ the EndTerms to
perform Triggers and Data Thsfer to/from théJnoProLogic The methods ah
parameters of the Active Host DLL are explained in the Active Host Application
section.Locate théProjects_ActiveHost_64Bit an&rojects_ActiveHost_32Biblders
on theUnoProLogicDevelopment System CD

< Earth People Technology » EPT USB-CPLD Development System o

Organize v New folder e o
4 |, Earth People Technology = Name 3 Date modified Type Sig2
4 | EPT USB-CPLD Development System

4. Arduino_IDE

|, Arduino_IDE =
i Documentation

I Documentation
Drivers

I, Projects_ActiveHost_32Bit
Projects_ActiveHost_64Bit

1. Projects_Arduino

I, Projects HDL

. Quartus_Programmer

J. Drivers

I, Projects_ActiveHost_32Bit
Projects_ActiveHost_64Bit
Projects_Arduino

I, Projects HDL
Quartus_Programmer

File name: RedBoard-v06.zip -
Save as type: [ALZip ZIP File (*.zip) -
4 Hide Folders [ Save ] | Cancel ]

Locate the Projects_ActiveHost_64Bitthe UnoProLogicDevelopment System using
Windows Explorer.
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| « Earth People Technology » EPT USB-CPLD Development System b Projects_ ActiveHost 64Bit » Search Projects ActiveHost 64Bit £
Organize v Includeinlibrary v Sharewith v Bumn  New folder =~ 0O @
4 | Earth People Technology * Name ’ Date modified Type Size
4 || EPT USB-CPLD Development System
|| ActiveHost_10.0.8 2112/20138:22 AM  File folder
i Arduino_IDE
|| EPT_ST0_AP Data_Collector 2012/20138:23 AM  File folder
. Documentation
| EPT_Transfer_Test 2012/20138:23 AM  File folder
& i Drivers |
|| EPTActiveHostConsoleClient 2012/20138:23 AM  File folder
i L Projects_ActiveHost 32Bit
I | Projects_ActiveHost 64Bit J
i L. Projects_Arduine
© )l Projects_HDL
1 Quartus_Pragrammer =

’ 4 items State: 2R Shared

Locatethe Projects_ActiveHost64Bit\ActiveHost_1.0.0.8in folder and copy the
ActiveHost64.dll and the ftd2xx64.dlII.

| <« EPT USB-CPLD Development System » Projects ActiveHost 64Bit » ActiveHost 1008 » Bin <[4 | Search 8in 2
Organize v Includeinlibrary v Sharewith v Bum  Newfolder =y A @
4 |, Earth People Technology 4 Name ’ Date modified Type Size
4 ). EPT USB-CPLD Development System
S s RNV 4] ActiveHost64.dil 226/20137:20PM  Application extens 278
i @) ftd264.dll 1/18/2013354 PM  Application extens 252K8

|| Documentation
» 1\ Drivers
» | Projects_ActiveHost_32Bit
4 | Projects ActiveHost_64Bit
4 | ActiveHost 1008
| Bin
» L EPT_ST0_AP_Data_Collector
b )i EPT_Transfer_Test
> Ji EPTActiveHostConsoleClient
» 1\ Projects_Arduino

(R

’ 2items State: 28 Shared

Savet he DL L 6 $x64iReleaseliokler bf the user project underNherosoft C#
Express project. See the Active Host Applicatsection of theJnoProLogic
Development System User Manufds instructions on how to add the dll to the
Microsoft C# Express project.

| « Projects_ActiveHost 64Bit » EPT Transfer_Test » EPT_Transfer_Test » bin » 164 » Release « [#2 | seorch Retease )
Organize = [ Open with... Bum MNew folder = [l @
4}l Projects ActiveHost 64Bit 4 Name Date modified Type Size
b ActiveHost 1.0.0.8
% ActiveHostfid.dll 2/26/20137:20PM  Application extens... 7K8
» | EPT_570_AP_Data_Collector
571 EPT Transfer Test.exe 27/01311:38PM Application 28K8
4 )} EPT Transfer_Test
@) EPT_Transfer_Testpdb 2/7/201311:38PM  Program Debug D... K8
4 )l EPT Transfer Test
; 7] EPT_Transfer_Testushostexe TMIILLHAPM  Application 12K8
4k -
I; . [ SEPLTondeTotshostonmeniet  SLZE120 AU MANFEST Fic 1k8
= LT %) frel2did.cll 1/18/20133:54PM __ Application extens. 252 kB
Ji Release
2 b 64
)| Debug
|| Release
50 obj
1| Properties il
N 2items selected state: 2 Shared Size: 278 KB Shared with: Everyone: Homegroup
o) Date modified: 1/18/2013 3:54 PM - 2/2... Date created: 2/28/20138:26 PM
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3 Active Transfer Library

The Active Tansfer Library isa HDL library designed to transfer data to and from the
UnoMaxvia High SpeedJSB. It is a set of preeompiled HDL files thatthe user will

add to their project before building it. The description of what tiraly does and how

to use its components adlescribed in this manual.

HOST APPICATION

HOSTOS |

5M570 CPLD

USER APPLICATION TRIGGER
ENDTERM |

Ci#t WINDOWS FORM

BLOCK ENDTERM r

| ACTIVE
| TRANSFER
| LIBRARY

@

TRIGGER ENDTERM USER CODE

BLOCK ENDTERM

C++ CONSOLE ACTIVE |, | ‘| ~ 8BITDATABUS
++ TRANSFER usB L_\|
C CONSOLE S 1 N:LSLT (/| oRriver [(USEBUS, TRANSFER ENDTERM
TN

3.1 EPTActive Transfer SystemOverview
TheActive TransfelSysem components consist of the following:

active trigger.v
active_transfer.v
actve_block.v

= =4 =4 -8 -8 -9

active serial library.v
ft 245 state_machine.v
endpoint_registerggm

The Actve_Serid_Library providesthe communicatioto the USB hardwar&Vhile
separate Input and Output buses providditgictional communications with the plug in
modules. See Figur® for an overview of the EPT Active_Transfer system.

Figure6 EPT Active Tansfer Library Overview

<

INPUT/ OUTPUT PINS

1l

=

TOPLEVEL

1

ACTIVETRANSFER
LBRARY

T —
||

UC 0UT[21.0]

TRIGGERRIN
TRIGGEROUT

TRANSFERIN

TRANSFEROUT
BLOXKIN
BLOCK OUT

1l

USER CODE
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Figure 6 shows how the modules of the EPT Active Transfer Library attach to the
overall user project. The EPT Active_Transfer_LibragynyActive_Trigger.v
Active_Transfer.\and Active_Block.v moduks are instantiated in the top level of the
user project. The User_Code.v module is also instantiated in the topTlbeel.
Active_Transfer modules communicate with the User_Code throughlmo
parametersEach module is hi-diredional componenthat faglitates data transfer from
PC toCPLD. The wser code can send a transfer to the Host, and the Host can send a
transfer to the user codehis provides significant control for both datartséers and
signaling from the user code RC. The Triggers are uséo send momentary signals
thatcan turn or{or off) functions in user code or PThe Active Transfer is used to
send a single byte. And the Active Block is used to send a block ofTdheta.
Active_Transfer and Active_Block moded have addressing bduitto them. This
means the user can declareto@ individual instantiations of Active_Transfer or
Active_Block, and send/receive data to each module separately.

3.2 Active Transfer Library

The Active Transfer Libng contains the command, control, and daaagfer
mechanism that allows users to quickly buildveoful communication schemes in the
CPLD. Coupled with the Active Host applicatiom the PC, thisdols allows usrs to
focus on creating programmable logigplications and not have to become dise@ct
by USB Host drivers and timing issud$e Active Transfer Library is preompiled

file that the user will include in the project files

TOP LEVEL
(EPT_EPM570_TRANSFER_Test_top.v)

LIBRARY TRIGGER TRANSFER BLOCK TRANSFER

(EPT_ACTIVE_TRANSFER_LIBRARY.v) (ACTIVE_TRIGGER.v) (ACTIVE_TRANSFER.V) (ACTIVE_BLOCK.v) USER CODE
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630
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/e e e R SRR R R E R sRessRssaaRsaestss e

//%
//% Copyright Earcth Pecple Technology Inc. 2012
/7%
/7%
//%# File Name: EPT_FI12232_Transfer Test _top.v
/7%
//# Revision History:
/7% DATE VERSION DETAILS
/7% 07/5/12 A Created RIJ
/1%
/1%
/7%
R i e sy
(" ifdef SIM
*include "../srxc/define.v"
*include "../Testbench/tb define.v"
- ‘endif

‘timescale ina/ips

//* Module Declaration

TI'/..-...'..-...-.'.'-'-..'....."".....'.-.'...."..........-...'-......-
//'--Q-.a-.---t--..a..-.--a..n..-..n--.---a'.o.-.o'-'ccaoo..a-aaaa-.-a.--a

module ept EPMS70_Transfer Test_top (

input wire [1:0] aa,
input wire [1:0] bc_in,
L ]
L ]
L ]

== e
active transfer library EPT_LIBRARY TOP_INST
= (
.aa (aa) ,
.bc_in (bc_in),
.be_out (bc_out),
.bd_inout (bd_inout),
.UC_IN (UC_1IN),
.UC_ouT (UC_ouT) ,
.TEST_SIGNAL_1 (data_byte_ready),
.STATE_OUT (ft_245_state_machine),
.TEST_BUS (register_decode),
.ENDPOINT_STATE_OUT (endpoint_registers_scate),
.ENDPOINT_TEST_BUS (endpoint_write_to_host)
L )

e ettt it
[T // Instantiate the EPT Modules
wire [22%3-1:0] wuc_out m:
eptWireOR # (.N(%)) wireOR (UC_OUT, uc_out_m);
active_trigger ACTIVE TRIGGER_INST

(
T .uc_clk (CLK_66),
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The inerfacefrom the library to the user code is two uni diieoal buses,
UC_IN[220] and UC_OUT[2@0]. The UC_IN[220] bus is an output bus (from the
library, input bus to the Active Modules) that is usgdnneldata, address, length and
cortrol informationto the ActiveModules. The UC_OUT[20] bus is an inpubus (to
the library, output bus from the Aeg Modules) that is used to communicate data,
addresslength, and control information to the Active Modules.

The control bus&JART _IN and UART_OUTare used to channel datadasontrol
signals to the USB interface chip. These signals are connectedydindoput and
output pins of theCPLD.

3.2.1 Active Trigger EndTerm

The Active Trigger has eight individusélf resettingactive high, gnals. These signals
are used to send a mentary turn on/oftommand to Host/User codEhe Active
Trigger is not addresible so the moduleill be instantiated only once in the top level.

i wire [22+%3-1:0] wuc_out m;

744 eptWireCR # (.N(Z)) wireOR (UC_OUT, uc out m):

105G 4= active trigger ACTIVE TRIGGER INST
746 [ {

TG ) uc_clk (CLE_66) ,

T48 .uC_reset (R5T) ,

TG L .uc_in (UC_TIN) ,

75 LuC_out (uc_out m[ O +: 1),
192 .trigger to host (trigger to host),
TS .trigger to_device (trigger in byte)
155 - ) :

To send a trigger, decide whibit (or multiple bits) of thesight bits you want to send
the trigger onThen, set that bit (or bits) highhe Active Transfer Library will send a
high on that triggeribfor one clock cycle (66 MHz), then reset itself to zero. The bit
can stay high othe user coderal does not rexl to be reset to zero. However, if the
use sends another trigger using the trigger byte, then any bit that is setilighuse a
triggerto occur on the Host side.
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1]

(ST B =]
I

alway=s @ (TRIGGER _OUT or trigger in reset or reset)

1]

begin

if{lreset)

[TUI N

trigger to host = 2'hi;

else if (trigger_in reset)

trigger to _host = 2'hi0;
el=se if (TRIGGER OUT > 2'h0)
trigger to host = TRIGGER OUT;

&
1 & tn

= end

(ST - I

S U Y

alway= @ (posedge CLE 66 or negedge reset)

[T

begin

if{lre=set)

begin

trigger_in reset <= 0;

5 end
else
= begin
if (trigger to host > 0}

[T IS ]

trigger in reset <= 1'bl;

L hd

el=e

trigger_ in reset <= 0;
= end

G L G G G L L R3O ORD ORD R ORI ORI ORY ORY ORI ORY ORY ORI ORI ORY ORY ORI ORI ORY ORI ORI R ORI RS

5 T T e N TN e N TN O 1 e NN 1 O W v SN SN 1 e TN 1 N 1 v SN 1 NN 1 e JONN 1 O
1 &y Ln
{1}
L

& Ln
T

end

So, care should be used if the user code usesriagdks to sendiggers. It isbest to set
only the trigger bits neededrfa given time when sending triggers.

The user code must be setup to recaiggers from the Hds This can be done by
using an asynchronous always block. Whenever a change occangarticulatrigger
bit (or bits), a conditional branch can detedhiétriggerbit is for that block of code.
Then, execute some code based a tifigger.
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308 = -
309 Lf ff Detect Trigger In

310 S ————
311 alway= @ (trigger in byte or trigger in reset or reset)
312 [E begin

313 if({!re=set)

314 [H begin

315 trigger in detect = 1'ki;

316 e end

317 el=e if (trigger_in reset)

318 [H begin

319 trigger in detect = 1'ki;

320 e end

321 el=e if (trigger_in byte > 2'h0)

322 [ begin

323 trigger in detect = 1'bl;

324 e end

325 - end

326

327 [H S ——_————
328 /f Store the walue of Trigger In

329 = -
330 alway= @ (posedge CLE_ &6 or negedge reset)

3321 [& begin

332 if({'re=set)

333 [ begin

334 trigger in store <= 2'h0L;

EE trigger in reg <= 1'ki;

336 trigger_in reset <= 1'b0;

ST = end

338 €lse if (trigger in detect & !trigger in reg)
332 o begin

340 if(crigger_in byte != 0}

341 trigger_in store[7:0] <= trigger im byte[7:0]:
342 trigger in reg <= 1'bl;

S5 = end

i elze if (trigger_in reg)

345 [H begin

346 trigger in reg <= 1'k0;

S trigger in reset <= 1'bl;

348 e end

349 el=e if (!trigger in detect)

350 [H begin

351 trigger in reg <= 1'ki;

352 trigger_in reset <= 1'b0;

S5 = end

S - end

v
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3.2.2 Active Transfer EndTerm

The Active Transfer modulis used to send or receive a bytertwti the HostThis is

usefulvh en t he user 6s mi dalye Gamtameakurementtmteee ds t o s
Host for display or processing. The Activeaiisfer module is ablessable, so up to

eight individual modules can be instantiated and separate |y st

13 active_transfer ACTIVE TRANSFER INST

75 = (

75 .uc_clk (CLE_&6),

TE .uc_reset (reset) .,

76] .uc_in (UC_IN),

T&2 Luc_out (uc_out_m[ Z* +: 1) .
764 .start_transfer (cransfer out reg),

TEe5 .transfer received (transfer in received),
Ta .uc_addr { Y.

Ta .transfer to_host (cransfer out byte),

17 .transfer to device (transfer in byte)

77 = )i

To sand a byte tolte Host, select the appropriate addressdabaesponds to an address
onHostsideP| ace the byte sStnd tphaer distrabetmes,f etrheam _ho
Astart transfero bit. Setti ombiedremtéist art tr a
Atranstest @ obyte to t hahdbyoas(66 Mbn). Thehe next <cl o
Astart _transfero bit theaoperaton af gndeliceghe f or t he d
Active Transfer module will not send another byte. In order to seoith@nbyte, the

usermustcyed t he fAstart _tr annsumefrone cliock aycletteé | ow f or
MHz).Aft er t he HfAst art _ tddow,nhe fiseng ege obthetbitwilas been ¢
cause the byte on the fAtratheshbstr t o _host o par
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121 [ S
182 S Transfer byte to Device

183 - ffmmmm i ——_—————————————————————————————————
184 alway= @ (TRANSFER OUT EN or resset)

185 [4 begin

186 if{'reset)

187 [ begin

188 transfer out detect = 1'b0;

185 = end

190 else

131 [ begin

192 if{cransfer to device reset)

153 transfer out detect = 1'ki;

154 €lse if(TRANSFEER OUT EN)

135 [ begin

196 transfer out byte = TRANSFER OUT EYTE:
187 transfer out detect = 1'bl;

158 e end

155 = end

200 = end

201

202 [H -
203 // Reset transfer to device reset

204 - S —————
205 always @ (posedge CLE &6 or negedge reset)

206 [H begin

207 if (lre=et)

208 [H begin

2058 transfer to device reset <= 1'E0;

210 e end

211 else

212 [H begin

213 if(cransfer out detect)

214 transfer to device reset <= 1'bl;
215 else

216 transfer to device reset <= 1'bl;
217 e end

218 - end

To receive a g, the Active Host willsend abyteusing 6 s dl I . The wuser co

monitor the transfer_received pofrte transfer eceived port will asert high for one
clock cycle (66 MHz) when a byte is ready for reading on thefearte _device pd.
User codeshould use an asynchronous always blodketect when the
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transfer_received port is asserted. Upon assertion, the ukeslcould read theyte
from the transfer_to_device port into a local register.

<2 U
szl
£eL

P

229
FAF e
PLPE =l

==

PE

236
237
238
239
240 [
241
242
243
2__
245 [0
10

/{ Transfer to Host

always @ (posedge CLE_66 or negedge reset)

begin

end

if (lreset)
begin
transfer out <=
transfer out_reg <=
transfer out byte <=
end
el=e
begin
if(starc_transfer byte & !transfer out)
begin
transfer out_byte <= TRRANSFER HOST BYTE;
transfer out_reg <=
transfer out <=
end
elze if(start_transfer byte & transfer out)
begin
transfer out_reg <=
transfer out <=
end
else if(!start_transfer byte & transfer out)
begin
transfer out_reg <=
transfer out <=
end
end

3.2.3 Active Block EndTerm

The Active Blockmodule is dagned to transfer blocks of data betweerstind User
Code and vice versa. This allows buffers of data to be transfertdca minimal
amouwnt of code The Active Block module is addressable, so up to eight individual
modules can be instaidted and sepately addressed. The length of the blazké
transferred must also be specified in the uc_length port.
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811 active block BLOCE_TRAWSFER TNST
g1z [ (

813 .uc_clk (CLE _&€g),

814 .uc_reset (RE5T) ,

815 .uc_in (UC_TIN},

8le .uc_out (uc_out _m[ 2+ +: 1)«
818 .start_transfer (block out_reg),

818 .transfer received (block in rcvy),

82

821 .transfer ready (block byte ready),
822

823 .uc_addr { Vo,

824 .uc_length (BLOCE_COUNT_8),

825

826 .transfer to host (block out_bvte),

827 .transfer to _device (block in data),

828

828 .STATE OUT (block state_out),
83 .TEST_BUS (block out_test _bus)
832 ' )

Tosendaboc k, i tw buffdy #llledtin apreviods transaction, Then assert the

start_transfebit. This method is opmed to colledhg and processing data bytes after
the stat_transfer bit has been asserted and data is being sent to the Host.

Once tle buffer to send iflled with the requisite amount of data, the address and
buffer length should be wten to the ucaddr and uc_legth portsSet the start_transfer
bit high, the user code should monitor the transfer_ready port. At the rising edge of t
transfer_ready pt the byte at transfer_to_host prtransferred to the USB chip.
Once this oaars, the user e should copyhe next byte in the buffer to
transfer_tohost port. On the next rising edge of transéady, the byte at
transfer_tohost will be transfiged to theUSB chip. This process continues until the
number of bytes desicribed bye uc_length hae been transfred into the USB chip.
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542 e
543 // Registers to start Block Transfer Out

e ffmmmr—————_———————
545 always @ (posedge CLE &6 or negedge RST)

546 [ begin

547 if(IRET)

548 H begin

5449 block out reg <= 1'hi;

550 start block transfer reg <= 1'bB0;

Szl r end

ST else

553 [H begin

= if(start_block transfer & !start block transfer reg)
555 start block transfer reg <= 1'bl;

556 else if(start_block transfer reg & !block out_reg)
557 H begin

558 block out reg <= 1'bl;

SEIE r end

560 else if(block out counter >= BLOCK CCUNT_g)
561 [H begin

562 bBlock out _reg <= 1'b0;

563 start block transfer reg <= 1'b0;
564 r end

565 r end

S66 - end

567

Seg [H ffmmmrr—————_———————
569 f/ Data for Block Transfer Cut

570 = ffm——————————————————,-—,—,—;,—;,—;,-—,-—,—-— — — -
571 always @ (posedge CLE_ &6 or negedge RS5T)

572 [E begin

573 if (IR5T)

574 [H begin

ST block out_counter <= O;

576 B end

27T else

578 H begin

5749 if{block byte ready)

580 [H begin

581 block out counter <= block out counter + 2'dl;
582 r end

583 else if(block out counter >= ELOCK COUNT & )
584 [H begin

TS block out counter <= 0;

586 r end

587 r end

588 - end
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To receive a bffer from the Host, the user code should monitor the transfer_received
port for assertionWhen tte bit is asserted, the next rising edge of transfer_ready will
indicate that the bgtat transfer_tadevice is redy for the user code to read.

[Add code sippet showing Active Block Module bytes received by the user code]

3.3 Timing Di agram for Active Tra nsfer EndTerms

The Active Transfer Library uses the 66 MHz clock to organize tinsfees to Host
and transfer toDevice. The timing of the transfers depsmh this clock and the
specifications of the USB chip. Users should use thang diagrams to ense proper
operation of user code in data transfer.

3.3.1 Active Trigger EndTerm Timing

15.15 ns
H 15.15 ns
TRIGGER HOST (Each Bit) / 6.5ns \ / \

SETUP TIME

Figure xx Acti\e Trigger to kbstTiming

15.15 ns
45.4 ns
TRIGGER TO DEVICE (Each Bit) / \

Figure xx Active Trigger to BviceTiming

3.3.2 Active Transfer EndTerm Timing

15.15 ns
cmcx(ssmnz)Illl|llll||||l|l||||||||||||||||
|, a0 ; 3
[ 454 ns T15.15ns 454ns
START_TRANSFER / \ 4/—\—
5.4 ns 5.4 n ‘_.{
5.4 ns H 5.4 ns
N
TRANSFER_TO_HOST .—< >—< >

Figure xx Active Transfer To Ho3timing
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15.15 ns
aoacemws | LI LI LT LT LT LT LT LT LT LT L L L L LT

| | | |
" 301ns "15,15 ns " 30.1ns "

TRANSFER_RECEIVED / \ / \
54 ns 5.4 ns'—-l
5.4ns I'_' 5.4 ns
TRANSFER_TO_DEVICE—<ﬁ<—\
/

Figure xxActive Transfer To Devic&iming

3.3.3 Active Block EndTerm Timing

15.15ns

0

CLOCK (66 MHz)

303.1ns 15.15 ns

START_TRANSFER ___/ "_H
135ns
15.15 ns
TRANSFER_READY | | | | | I | | I I | | I |

.4 ns 303 n
0.3 ns

TRANSFER_TO_HOST —< BYTE O >—< BYTE 1 >—< BYTE 2 >—< BYTE3 >—< BYTE4 >—< BYTES >—< BYTE6 >—< BYTE 7 >—
Figure xx Active Blo& To Host Timing

15.15ns

CLOCK (66 MHz)
. N 15.15ns
1080 ns —a‘ r—
TRANSFER_RECEIVED __/ I_EI 15 ns \

1110 ns

TRANSFER_READY ” n n n n L

.4 ns 303 n:
0.3 ns

TRANSFER_TO_DEVICE ————— < ovreo > ovier > ovie2 > wries >— sviea >— svies >—< svies > BYIE7 >—
Figure xx Active Block To Device Timing
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4 Compiling, Synthesizing, and Programming CPLD

QUARTUS:

PRIME

DESIGN SOFTWARE

The CPLD on theUnoMaxcan be programmed withe Active Transfer Library and
customHDL code created by the us@rogramming th€PLD requires theuse of the
QuatusPrime Litesoftware and a standard USB a@ablhere are no extra parts to buy,
just plug in the USB cabl®nce the user HDL codevgritten according to the syntax
rules of the language (Verilog and VHDL) it can be compiled and syiaiet using the
QuartusPrimeLite software.This manual will not focusn HDL coding or proper
coding techniques, instead it will use the example codermpile, syntheze and
program theCPLD.

4.1 Setting up the Project and Compiling

Once the HDL code (¥filog or VHDL)is written andverified using a simulator, a
project carbe created using QuartBsime Lite Writing the HDL code and simulating
it will be covered in later sectis.Bring up Quartu$rime Lite then use Windows
Explorer to browse to:/altera/xxx/quatus/qdesignsreate a new directory called:
AEPT_ Transfer Teét.

Page

51



Manual

EAIRTIHPEOIPLE

TECHNOLOGY

UnoMax CPLD Development System User

Computer  Gateway (C) # altera b 12135l b quartus » gdesigns b

43| [ search qdesigns

Organize » [ Open

Include in library »

Sharewith v Bum  Newfolder

bin

binb4
common
cusp
drivers
dsp_builder
eda
exiibs32
libraries
Imf

qdesigns

). EPT_Transfer Test

1. firfilter

1. incr_comp_makefile

). vhdlverilog_tuterial
). sopc_builder

&3 alters_inspectorlogzip

W

“ Name

Date modified
)\ EPT_Transfer_Test

1 fir fitter

)\ incr_comp_makefile
)\ vhdl_verilog_tutorial

3/13/20138:52 PM
3/3/20131:38 AM
3/3/20131:38 AM
3/3/20131:38 AM

EPT _Transfer_Test Date modified: 3/13/2013 8:52 PM
File folder

Type Size

File folder
File folder
File folder
File folder

Open QuartusPrime Liteby clicking on the ica

(G Quartus Prime Lite Edition
File Edit View Project Assignments Processing Tools Window Help
ORd[~D0Q»DC

Project Nawgaw{ 4 Hierarchy

-age =

% Compilation Hierarchy

A/ ss20r v QavEe

Quartus Prime

- o *

Search seracom | @

|ID Catalog 88 x

Device Family | MAX Y -
~ i installed 1P

¥ Project Directory

[

Neo Selection Available
¥ Library
> Basic Functions
> DsP
> Interface Protocols

> Processors and Peripherals

Tasks Compilation =808 x > University Program
e - @ search for Partner 1P
as

~ P compile Design
> B Analysis & Synthesis v Buy Software
> P> Fitter [Place & Route) 5
> P Assembler (Generate programr
RS S PSS, e

< > + Add

s (O & 4] [¥ <<Fitier> [ 88 Finc.. | |88 FindNext|

7

= [Type 1> wmessage

i

=

g System  Processing

100%  00:00:14

Under QuartusSelect File>New Project WizardThe Wizard will walk you through
setting up files and directoriesrfgour project.
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gQuaﬂmH I2bit — —
Edit View Project Assignments Processing Tools Window Help =)
O mew.. crl+n
& Open... Crl+0
Close Ctrl+F4

@ New Project Wizard...
@2‘ Open Project... Cirl+1

Save Project

l Close Project

Download

H save crl+5
Save As...

G savem Clrl45hift+5

File Properties. ..

Create  Update 3
Export...

Convert Programming Files. ..
B Page Setup...

@ Print Preview
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Location:

Starts the New Project Wizard

At the TopLevel Entity page, browse to ti/intelFPGA _lite/xxx/quartus/qdesigns
directory to store your project. Type imame for pur project
REPT 570 AP_U2 Topo .

anereawin | ———— . | %)

Directory, Name, Top-Level Entity [page 1 of 5]

What s the working directory for this project?

C:/altera/12. 1sp1/quartus/qdesigns/EPT _Transfer_Test E]
What is the name of this project?

EPT_570_AP_U2 Top [ae]
What is the name of the top-evel design entity for this project? This name is case sensitive and must exactly match the entity name in the design file.
EPT_570_AP_U2_Top ()

Use Existing Project Settings...

<Back | [ mMext> | [ Fmsh | [ cancel ][ hep
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Select NextAt the Add Fileswindow. Browse to the
\Projects HDL\EPT_TransferTest\srcfolder of the EPT USBCPLD Development
System CDCopythe files from thasrc directory.
Active_block.v

Active_transfer.v

Active_trigger.v

Active_Serial library.v

eptWireOr.v

mem_array.v

read control_logic.v

write_control_logic.v
EPT_570_APU2 Top.v

=4 =4 =8 _8_48_9_9_°5_-2

" Settings - EPT_570_AP Transfer Test |

Files

Libraries Select the design files you want to indude in the project. Click Add Al to add all design files in the project directory to the project.
4 Operating Settings and Conditions
Voitage File name: o) Add
Temperature
4 Compilation Process Settings Type
Early Timing Estimate EPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/srcfnrite_control_logic.v Verllog HOL File
Incremental Compilation JEPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/read_control_logic.v Verilog HOL File Remove
Physical Synthesis Optmizations |EPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/mem_array.v Verilog HOL File
4 EDA Tool Settings JEPT USE-CPLD Development System CD/Prajects_HDL/EPT_Transfer_Test(src/eptWireOR.v Veriog HDL File up
Design Entry/Synthesis JEPT USE-CPLD Development System CD/Projects_HOL/EPT_Transfer_Test/src/EPT_S70_AP_UU2 Top.v Verilog HDL File
Simulation {EPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/active_trigger.vqm Verlog QuartusMa | Dovn
Formal Verification EPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/active_transfer_library.vam Verlog Quartus Ma
Board-Level JEPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/active_transfer.vgm Verlog Quartus Mgl | Properties
4 Analysis & Synthesis Settings JEPT USE-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/active_block.vam Verilog Quartus Ma
VHDL Input
Verilog HDL Input
Default Parameters
Fitter Settings
TimeQuest Timing Analyzer
Assembler
Design Assistant

SignafTap T Logic Analyzer

Logic Analyzer Interface
PowerPlay Power Analyzer Settings
SSN Analyzer

< n 3

WBuySoftware | [ ok ][ cancel ][ apoly ][ el

Select Next, at the Device Family group, seMAX V for Family. In the Available
Devices group, browse down 51570ZT100C5or Name.
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@ New Project Wizard s oW 4 S5

Family & Device Settings [page 3 of 5]

Select the family and device you want to target for compilation.

Device family Show in "Available devices' list

Family: [MAX 11 v|  Package:  [any - |
Devices: [AII A ] Pin count: [nny - ]

Target device Speed grade: [Nw h ]

() Auto device selected by the Fitter Name filter:

@ Specific device selected in "Available devices' list Show advanced devices HardCopy compatible only =]

Other: nfa
Available devices: I
Name Core Voltage LEs UFM blocks & I
N EPMS5S70T100C3 3.3V 570 1
EPMS5S70T100C4 3.3V 570 1
EPM5S70T100CS 3.3V 570 1 |
EPM570T100I5 3.3V 570 1 Ll
EPM570T144A5 3.3V 570 1 "
EPM570T144C3 3.3V 570 1
EPM570T144C4 3.3V 570 1
EPMS5S70T144C5 3.3V 570 1 i
Companion device (2 "
t
HardCopy: -
Limit DSP & RAM to HardCopy device resources
[ < Back ] I Mext = | [ Finish ] [ Cancel ] [ Help

Select Next, leave defaults for the EDA Tool Settings.
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EDA Tool Settings [page 4 of 5]

Specify the other EDA tools used with the Quartus II software to develop your project.

Simulation

Formal Verification <None>

Board-Level Timing
Symbal

Signal Integrity

Boundary Scan

-

<None = x| <None >

<None >
<MNone >
<None>

<None>

- Run gate-evel simulation automatically after|

1

EDA tools:
Tool Type Tool Name Format(s) Run Tool Automatically
‘Design Entry/Synthesis [ <None> - ] <None > - Run this tool automatically to synthesize the|

< Back ]l Next = I[

Fish | [ cancel

J

Help

-
@ New Project Wizard

A K

i)

Summary [page 5 of 5]

Project directory:
Project name:
Top-evel design entity:
Number of files added:
Number of user libraries added:
Device assignments:
Family name:
Device:
EDA tools:
Design entry/synthesis:

When you dlick Finish, the project will be created with the following settings:

C:/alteraf12.0sp1fquartus /qdesigns
Active_Transfer_Example
Active_Transfer_Example

7

o

MAX 1T

EPM570T100C5

<Mone > (<None>)

Simulation: <None> (<None>)
Timing analysis: 0
Operating conditions:
VCCINT voltage: 3.3V
Junction temperature range: 0-85 °C
Next » Finish | l Cancel I l Help
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Next, we will select the pins and synthesize the project.

4.1.1 Selecting Pins and Synthesizing

With the prgect creded, we need to assign pins to the project. The signals defined in
the top levefile (in this case: ER_570 AP_U2 Top.v) will connect directly to pins on
the CPLD. The Pin Planner Tool from QuartBsime Litewill add the pins andheck

to verify that our pin selctions do not violate any restrictions of the device. In the case
of this example we wilimport pin asignments that created at an earlier ticrader
Assignments Select Import Assignments.

(G Quartus Prime Lite Edition - C:/Jelly/Products/Earth People Technology/UNOMAX_CPLD_SVSTEM_PROJECT_4.0_DVD/Projects HDL/EPT_SM57_AP_U2_Transfer_Test/EPT_SM57_AP_U2_Top/EPT_SMS57_AP_U2 Top - EPT_SMS7.AP U2 Top  — o x

File Edit View Project Assignments Processing Tools Window Help Search alteracom [ ]

OF d+ Nih|1Y beice B TrrES QAVE

ImJEdNaVIgatm{ 4\ Hierarchy o e Creshift-& |\Pcamlog ag x
T ety & Assignmenteditor CtrleshifteA o x| =
2 Max v sms70zT100cs | ¥ Pin Planner ELLSHIL v i installed 1P

> BB EpT_5M57_AP_U2_To ¥ Project Directory
No Selection Available
¥ Library
> Basic Functions

> DSP

> Interface Protocols

&  Logic Lock Regions Window AltsL

. - > Processors and Peripherals
uartus Prime
@ search for Partner P

Version 20.1 Lite Edition

& Design Partitions Window

Tasks Compilation

+ v P CompileDesign

> P Analysis & Synthesis

"= Buy Software
3

> P Fitter [Place & Route)

> P Assembler [Generate programr

[ SNV, e
>

a (B A 4] [¥ scritier> [ 88 Find.. | 88 Find next

Type ID  Message

+ add

Illcmxl"L <

i
g

2| system  Processing

Imports assignments from other sources 100% 000014

At the Import Assignment dialog boBrowse to the
\Proje¢s HDL\EPT_TransferTest\ EPT-5M57-AP-U2_TOPfolder of the EPT USB
CPLD Development Syem CD. Sele¢ tERE YGAP U2 Top. gsf o fi
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| @ Import Assignments u

Specify the source and categories of assignments to import.

File name: ‘echnology /EFT USE-CPLD Development System CO/Projects_HOL/EPT_Transfer_Test/Altera_EPM570_U2/EFT_S570_AP_IJ2_Top.gsf D

Copy existing assignments into EFT_570_AP_Transfer_Test. gsf.bak before importing

| oc J[ comcel || nep |

Click Ok. Under Assignments, Select Pin Planner. Verify the pins have been imported
correctly.

h Quartus Prime Lite Edition - C:/Jolly/Products/Earth People Technelogy/UNOMAX_CPLD_SYSTEM_PROJECT_4.0_DVD/Projects_HDL/EPT_SMST_AP_U2_Transfer_Test/EPT_SMS5T_AP_U2_Top/EPT_SM37_AP_U2_Top - EPT_SMST_AP_ U2 Top  — a X
File Edit View Projsct Assignments FProcessing Tools Window Help ®

Dmd[*Dn| % poe B DrrES SaV@

= settings.. Cirl+shift+E
Froject ngator{ 4\ Hierarchy

‘\Pcatalog e x r

Entityinstal Cirisshiftea o x| =|
i\ MAX V: SM570ZT100C5 EEEiEy v Gl nstalled 1P |
> EPT_SMS7_AP_U2_To. E £ ¥ Project Directory
% Back-Annotate Assignments. Ne Selection Available ‘
Import Assignments__ v Library
Export Assignments... > Basic Functions
Assignment Groups . > pse
>
& LogicLockRegions Window  AltsL Interface Protocols

& Design Partitions Window » Processors and Peripherals
B

@ search for Partner IP

et Compiation -zl =

Quartus Prime

Task =
« ¥ P compile Design

> P Analysis & Synthesis

¥ Buy Software

> P> Fitter [Place & Route)
v > P Assembler (Generate programr
s N R, v
< > + Add.
*
5| Al @ @ “i’ <<Filters> | 88 rind.. ‘ |“ chlNexl‘
R
= || Type ID  Message
i
i
2| system  Processing
Edits pin assignments 100% 00:00:14
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The pin locations should not need to be changed for EPT USB CPLD Devealopme

System. Howesr, if you ned to change any pin location, justélic on t he Al ocati or
column for the particular node you wish to change. Then, select the neveadion

from the drop down box.

@ Pin Planner - C/altera/12.1sp1l/quartus/qdesigns/EPT_Transfer_Test/EPT_370_AP_U2 Top - EPT_570_AP_UZ2 Top =Ry X
File Edit View Processing Tools Window Help 5 Search altera,com @
=) [Report 2ax sear s unssuEErEENEELE T

Report not available :880080.7688/\8800000AVO00_
= : ;

@ . Top View e
B 19 Wire Bond "

3 y
0 § 9
I R u
A A
' |Tasks Hax . .X"
B P Show /0 Banks & . Al
[E # Show VREF Groups B EFMETATI00CE
s ¥ Show Edges :
5 4[] Show DQ/DQS Pins g o
o P 31 Mode i ®80COATOOOCVOASS80CATE800
""gf' ] I 3 =
- x| Named: = - Edit: v |F\|ter:[Pir|s: all -
A =
“Cla 3 Direction Location 1/0 Bank /0 Standard Reserved Current Strength =
‘=l - Unknown PIN_52 2 3.3-V L\L..default) 16mA (default)
® 2 LB_LOWER[1] Unknown PIN_53 2 3.3-V LV...default) 16mA (default)
Y & LB_LOWER[2] Unknown PIN_54 2 3.3-V LV...default) 16mA (default)
& LB_LOWER[3] Unknown PIN_55 2 3.3-V LV...default) 16mA (default)
[s) 3 LB_LOWER[4] Unknown PIN_56 2 3.3-V L\L..default) 16mA (default) ||
i 2 LB_LOWER[5] Unknown PIN_57 2 3.3-V LV...default) 16mA (default) 3
& LB_LOWER[6] Unknown PIN_58 2 3.3-V LV...default) 16mA (default)
=4 & LB_LOWER[T] Unknown PIN_61 2 3.3-V LV...default) 16mA (default)
2 LB_UPPER[D] Unknown PIN_97 2 3.3-V L\L..default) 16mA (default)
2 LB_UPPER[1] Unknown PIN_96 2 3.3-V LV...default) 16mA (default)
& LB_UPPER[Z] Unknown PIN_95 2 3.3-V LV...default) 16mA (default)
4 LB_UPPER[3] Unknown PIN_92 2 3.3-V LV...default) 16mA (default)
3 LB_UPPER[4] Unknown PIN_91 2 3.3-V L\L..default) 16mA (default)
2 LB_UPPER[5] Unknown PIN_89 2 3.3-V LV...default) 16mA (default)
& LB_UPPER[6] Unknown PIN_87 2 3.3-V LV...default) 16mA (default)
& LB_UPPER[7] Unknown PIN_86 2 3.3-V LV...default) 16mA (default)
2 LED[D] Unknown PIN_74 2 3.3-V L\L..default) 16mA (default)
2 LED[1] Unknown PIN_75 2 3.3-V LV...default) 16mA (default)
& LED[2] Unknown PIN_98 2 3.3-V LV...default) 16mA (default)
& LED[3] Unknown PIN_33 2 3.3-V LV...default) 16mA (default)
2 SW_USER_1 Unknown PIN_15 1 3.3-V L\L..default) 16mA (default)
2 SW_USER 2 Unknown PIN_100 2 3.3-V LV...default) 16mA (default)
@ | % TRIGGER_IN_HIGH[0]  Unknown PIN_66 2 3.3-V LV...default) 16mA (default)
& % TRIGGERIN_HIGH[L] Unknown PIN_73 2 3.3-V LV...default) 16mA (default)
=% TRIGGFR IM 1OWIO1 lnknown PIN 67 2 13-V IV default) 16mA (default) AT

0% 00:00:00

Exit the Pin PlanneNext, we need to add the Synop€fyesign Constrat file. This

file contains timing constraints whidarces the built in tool called TimeQuest Timing
Analyzer to analyze the path of the synthest&d. code with setup and hold times of
the internal registers. It takes note of any pha#t may be tooong to appropately

meet the timing qualification&or more information on TimeQuest Timing Analyzer,
see
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http://www.altera.com/literature/hb/qtgg _qii53018.pdf?GSA_pos=1&WT.0ss_r=1&
WT.oss=TimeQuest Timing Analyzer

Browse to thaPrgects HDL\EPT_Tiansfer_Test EPT 5M57 AP_U2_TOPfolder of
the EPT USBCPLD Development SysteVD. Select the
AEPT_570_ AP _U2 Top.sdco file.

Py T w - .
@u- « Jolly » Products » Earth People Technology » EPT USB-CPLD Development System CD » Projects, HDL » EPT_Transfer_Test » Altera EPMSTO_U2 » “T4s N se
Organize = en  Shawewithw  Bum  Newfolder
= Norne
@
trveHost 3284 S
incremental
ctiveHost 6481t .
outpt files
uino
Sy EPT_ST0_AP_U2 Topjdi
roject:
::; ;;D D (@) epT_570_4P_U2_Top.qpf
a_Collector
ek EPT_S70_AP_U2 Top.ast
EPT_Transfer Test
framilae EPT_S70_AP_U2 Top.qsf.bak
An‘ i-svwn-vz EPT_S70_AP_U2 Top.qws
e - EPT_S70_AP_U2 Topsde 12920131030 PM _ SDC File
Quartus Programmer
ESwitch
FTOU
Uinear Tech
Nxp
Telegesic
EPT_S70_AP_U2 Top.sdc tate: A Shared ae 316 KB sted with: Homegroup
e Dste modified: 1/20/0131030PM  Dote crested: 1/30/20138:42PM

Copythe file and bowse toC:\intelFPGA _lite
\xxx\quartusgdesign¥EPT_Transfer_Test directory. Paste the.fil

o
Org New folder
4 Meme ° Date modified Type Size
db 1/2013%42PM  File folder
nnnnnnnn tal_db 3132013938 PM  File folder
output files 3/13/20139:42PM  File folder
simulation 3/13/20138:42PM  File folder
[ ] EPT_570_AP_U2 Top jdi 313/2013%42PM  IDIFile 18
&) EPT_570_AP_U2 Top.apf 3I13/0130PM  QPF File 2k8
[ EPT_570_AP_U2 Top.qsf 3132013838 PM  QSFFile 7B
[ ePT_570_aP_U2_Top.gsf.bak 313/013%41PM  BAK File 7B
CIMTEMP
] EPT_570_AP_U2 Top.sdc 1/29/201310:30 M SDC File 4B
4 Documen ts and Settings
Jolly
Business Opportunities
Capitol_Callege
Code FPGA
Documents
Download
Drivere =
EPT_570_AP_U2 Top.sdc Date modified: 1/20/20131030PM  Date createc: 3/13/2013 9:41 PM
SDC File Size: 316 KB

Select the Start Compdtion button.

Page

60



EAIRTIHPEOIPLE

TECHNOLOGY

UnoMax CPLD Development System User
Manual

(Gh Quartus Prime Lite Edition - Ci/Jolly/Products/Earth People Technology/UNOMAX_CPLD_SYSTEM_PROJECT_4.0_DVD/Projects_HDL/EPT_5MS57_AP_U2_Transfer_Test/EPT_SMS7_AP_U2_Top/EPT_SMS57_AP_U2 Top - EPT_SMS7_AP_U2 Top  — o X

File Edit View Project Assignments Processing Tools Window Help .
I A P T T O, =

Project Mzwgamr{ )\ Hierarchy "Q RE x

P Catalog 18 x
| |

« X =
~ i installed 1P

¥ Project Directory

Entity:Instance
A% MAX V: 5M570ZT100C5
> EPT_5M57_AP_U2_Top
No Selection Available

~ Library

2 Basic Functions

> DSP

> Interface Protocols

> Processors and Peripherals

< > > University Program
Tasks Compilation v =ndx @ search forPartner P
~

Task
+ ¥ P Compile Design
> P Analysis & Synthesis

Fitter (Place & Route)

>
> P Assembler (Generate programr.
-

L

T — + it
sa OB R A Fo (08rna | 88 rmdnes]

7

Type ID  Message

System | Processing

2
¥
a
i}
=]

100%  00:00:14

If you forget to include a file or some other error you should expect to see a screen
similarto this:
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Click Ok, th e

File

Edit  View

Project

& 9 | |EPT_570_AP U2 Top -

ndow  Help

i=la)s ]

4% MAX I EPM5T0TI00CS

4 d EPT 570_AP_U2 Top

55 active_transfer:ACTIVE_TRANSFER_INST
B4 active_transfer_library:ACTIVE_TRANSFER_L
59 active_trigger:ACTIVE_TRIGGER_INST

> sync fifo:BLOCK_IN_FIFO

584 active_block:BLOCK_TRANSFER INST

aax

| @

9 eptWireOR:wireOR

Ay Herarchy LF\IES | pesig

[Tasks

€ QuartusT

E2 Flow Summary

= Flow Settings

E= Flow Non-Default Global
E= Flow Elapsed Time

E= Flow 05 Summary

Z| FlowLog

b [ Analysis & Synthesis

Flow Status

Settings Revision Name:
Top-level Entity Name

Family

Device

Timing Models

Flow: [Compiation

Compile Design

@ Full Compilation was NOT successful (3 errors, 3 wamings)

Cex ]

Analysis & Synthesi

>
# Fitter (Place & Route)

I hssembler (Generate programmin
# TimeQuest Timing Analysis

P EDA Netlist Writer

rogram Device (Open Programmer)

i ] v

i

SO D r OO RSP A
Compiation Repart - EPT_S70_AP_U2_Top

[Table of Contents Ea:)

QuartusT164-Bit Version

Search altera.com ]

Flow Failed - Wed Mar 13 21:28:50 2013

1211 Build 243 01/31/2013 5P 1 S) Web Edition
EPT_S70_AP_U2_Top

EPT_ST0_AP_U2 Top

MAX T

EPMS70TL00CS

Final

D <<searchry

amx||
g =
= |IPEE.-

ID  Message

-
(i) 12128 Elsborating entity "sptWirsCR" for hierarchy "eptWireOR:wireCR"

( 12128 Elaborating entity "active trigger” for hierarchy "active_trigger:ACTIVE_TRIGGER_INST"
(j) 12128 Elaborating entity "active transfer” for hierarchy "active transfer:ACTIVE_TRANSFER_INST"
@

12128 Elsborating entity "active block” for hierarchy "active bloc

12006 Node instance "BLOCK IN FIFO" instantiates undefined entity "sync fifo"

() 144001 Generated suppressed messages file C:/altera/12.1spl/quartus/qdesigns/EPT_Transfer Test/output_files/EPT_570_AP U2_Top.m

Quartus II €4-Bit Analysis & Synthesis was unsuccessful. 1 error, 3 warnings

3
) 293001 Quartus IT Full Cempilation was unsuccessful.

3 errors, 3 warnings

<

i

:BLOCK_TRANSFER_INST"

Messages

System (1) /\ Processing (32)

sel ec

t th

e AErroro

tab

t o

€ Quartus II 64-Bit - C:/altera/12 1spl/quartus/qdesigns/EPT_Transfer_Test/EPT_S70_AP_U2_Top - EPT_S70_AP_U2_Top P — =i
File Edit View Project Assignments Processing Tools Window Help &) Search altera.com @
UEFH@ %@ 9 o (Esnevm JEY SR 0 P OO AR P AP
[ 3a&x ‘ @ = -EPT_570_AP_UU2_Top
Entity [Table of Contents EX)|
> MAXI: EPMSTOTI00ES 2 Flow Summary Flow Status Flow Failed - Wed Mar 13 21:28:50 2013
+ Bl £pT_570_P_U2_Top 4 Flow Setting: Quartus[164-Bit Version 121 Build 243 01/31/2013 SP1 SJ Web Edition
B9 active transfer:ACTIVE_TRANSFER INST = Flow Non-Default Global Settings. (s (s BT WA T
84 active_transfer_library:ACTIVE_TRANSFER L. 5 Flow Elapsed Time UpsrlEiyhiom BALTAEIATD
4 active_trigger:ACTIVE_TRIGGER_INST 5 Flow OS Summary. ;"”‘“y ;:A}?;nmncs
# syne fifoBLOCK IN_FIFO Flow Log evice
Timing Models Final
18 active_black:BLOCK_TRANSFER INST & [ Analysis & Synthesis
B4 eptWireORwireOR
D vieary | Elries || oesgninis | oW
[Tasks 18x|
s [Conplaten S
Task
X 4 b Compile Design
|E b B Analysic & Synthesis
b B Fitter (Place & Route)
b B Assembler (Generate programmin
b B TimeQuest Timing Analysi
b B EDA Netist Writer
W Program Device (Open Programmer)
] < i D
P <<search>> v
12006 Node instance "BLOCK IN_FIFO" instantiates undefined entic
> us IT €4-Bit Analysis & Synthesis was unsuccessful. 1
© 293901 Quartus IT Full Compilation was unsuccessful. 3 errors, 3 warnings
all e[ . ] 1
=\ System /\_Processing (3)
9%  00:00:03
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The error in this case is the missing files y n ¢ _ ick dn thé Asgn@ent menu,
Settings, then sel

then sel ect

ect

" Settings - EPT_570_AP_U2 Top ~~ - - ‘ YT YY™
Category:
E‘:"am Select the design fles you want to indude i the project, Ciick Add Allto add ll design fies in the project drectory to the project.

“ Operating Settings and Conditions Fie name: olly/Products/Earth People Technology/EPT LSB-CPLD Development System cn/pmens,HDL/EP-r;rransfer;resUsr C ad D
Voltage —
Temperature Type Add All

4 Compilation Process Settings logy/EPT USB-CPLD Development System CD/Projects HDL/EPT Transfer_Test/src/write_control_logicv Verilog HDL File
Early Timing Estimate logy/EPT USB-CPLD Development System CD/Projects_HDL/EPT Transfer_Test/src/read_control_logicv Verilag HDL File Remove
Incremental Compilation logy/EPT USB-CPLD Development System CD/Projects_HDL/EPT Transfer_Test/src/mem_arrayv Verilog HDL File 5
Physical Synthesis Optimizations logy/EPT USB-CPLD Development System CD/Projects_HDL/EPT Transfer_Test/src/eptiWireORw Verilag HDL File =

4 EDA Tool Settings logy/EPT USB-CPLD Development System CD/Projects_ HDL/EPT Transfer_Test/src/EPT_ST0_AP_U2 Top.v Verilag HDL File Down
Design Entry/Synthesis logy/EPT USB-CPLD Development System CD/Projects_HDL/EPT Transfer_Test/src/active_triggervgm Verilog Quartus Map
Simulation logy/EPT USB-CPLD Development System CD/Projects HDL/EPT Transfer_Test/sre/active transfer_library:vam Verilog Quartus Mapp | Properties
Formal Verification logy/EPT USB-CPLD Development System CD/Projects_HDL/EPT Transfer_Test/src/active_transfervgm Verilog Quartus Map
Board-Level logy/EPT USB-CPLD Development System CD/Projects HDL/EPT Transfer_Test/src/active_block.vqm Verilog Quartus Map

4 Analysis & Synthesis Settings
VHDL Input
Verilog HDL Input
Default Parameters

Fitter Settings
TimeQuest Timing Analyzer
Assembler
Design Assistant
SignalTap Il Logic Analyzer
Logic Analyzer Interface
PowerPlay Power Analyzer Settings
SSN Analyzer

« L ] 3

W uySoftware | [ ok ][ cand Apply Help

Click Ok then rerun the Comp# process. After successful completion, the screen

should look like the following:
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@ Quartus II 64-Bit - Cyaltera/12.1sp1/quartus/qdesigns/EPT Transfer_Test/EPT 570_AP_U2 Top - EPT_570_AP_U2_Top =68 =%
Fle£ditView Project Assignments ProcessingTools WindowHelp & Search sitera.com @
DEH@ % 2@ 9 o [Prsoseuim JEY TGO O OO R QP A e
Project Navigator Fax | @ Compilation Report - EPT_570_AP_U2 Top %]

Entity Table of Contents 18
/A MAXI: EPMSTOTI00CS B Flow Summany Flow Status Successful - Wed Mar 13 22:00:21 2013
> 8 EPT_ST0_AP_U2_Top =B Flow Settings Quartus [164-Bit Version 121 Build 243 01/31/2013 SP 1 5) Web Edition

7 Flow Non-Default Global Settings [sEmiimns EPT_570_AP_UZ_Top
= Flow Elapsed Time Top-level Entity Name ~ EPT_570_AP_U2 Top
8 Flow OS Summary ] L=
= Device EPMST0TL00CS
E| Flow Log
> (11 Analysis & Synthesis Timing Models Final
L Total logic elements 557 /570 (98 %)
€ Quors T o | Totel eins 51/76 (67 %)
Total virtual pins 0
3 ] ‘0' Full Compilation was successful (47 warnings) | f|UFM blocks 0/1(0%)
A Herarchy | E|Fies | oF Designunits | w
= +2
Fiow: | Compilation ~ | [ customiz
Task

| 4 P Compile Design o
' > B Analysis & Synthesis o
' > B Fitter (Place & Route) o
L > B Assembler (Generate programmin. o
v > B TimeQuest Timing Analysis [

' > B EDA Netlist Writer o

& Program Device (Open Programmer)
[ i ] v ([T m ] '

@ @ P <<Search>> o

Type ID Message

ELTHE

(§) 332102 Design is not fully constrained for hold requirements
guartus II 64-Bit TimeQuest Timing Analyzer was successful. 0 errors, 5 warnings
Running Quartus II 64-Bit EDA Netlist Writer
Command: quartus eda --read_settings_files=off —-write sectings_files=off EPT_S70_AP U2_Top -c EPT_570_ZP_U2_Top
204018 Generated files "EPT_570_AP U2_Top.vho" and "EPT_570_AP_U2_Top_vhd.sdo" in dirsctory "C:/altera/12.1spl/quartus/gdesigns
Quaztus II 64-Bit EDA Netlist Writer was successful. O szzors, 0 waznings i
293000 Guartus IT Full Compilation was successful. 0 errors, 47 warnings [l

« i ] v
System J\ Processing (134) f

100%  00:00:24

0ee6066

Messages

At this point the pject has bagesuccessful compiled, synthesized and a
programming file has been produce. See the next section on hovgtarmrtheCPLD.

4.1.2 Programmi ng the CPLD

Programming th€PLD s quick and easy. All that is required is a standard c&ie
with aMicro Type B comector m one end and the EPBlasterDriver DLL. Connect
theUnoMaxto the PC, open up QuadPrime Lite, open the programmer tooha
click the Start button. To program t@&LD, follow the steps to install the USB Driver
and the JTAG Dver Insert fo QuartusPrime Lite
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If the project created in the previous sections is not open, open it. Click on the

Programmer button.

¢ 4 EPT 570_AP U2 Top

Flow: |Compilation ~| [customize... |

5 Flow Settings
= Flow Non-Default Global Settings
T Flow Elapsed Time

Quartus 11 64-Bit Version
Revision Name
Top-level Entity Name

12.1 Build 243 01/31/2013 5P 1 S) Web Edition
EPT_570_AP_UZ Top
EPT_570_AP_U2_ Top

= Flow 05 Summary [ty .
= Device EPMST0T100CS
[El FlowLeg N .
> [ Analysis & Synthesis Timing Models Final
ysis &5y Total logic elements 557 /570 (98 %)
v L Fitter Total pins 51/76 (67 %)
b 3 Assembler _ Total virtual pins 0
5 o + || 3 TimeQuest Timing Analyzer UFM blocks @)
A5 Herarchy | ElFies | o DesgnUnts | cpiicki| (3 EDA Netlst Writer
[Tasks 18 x|

U2 Top =@ 8
View Pro Tools Windor Search altera.com @
DEE@ & 2@ 9 o |ersnaeuip e ST D B0 e @ )
Project Navigator 1ax| @ Compilation Report - EFT_570_AP_U2_Top [x]
Entity Table of Contents R
/% MAXT: EPMS70T100CS B Flow Summary Flow Status Successful - Wed Mar 13 22:00:21 2013

Task
& 4 b Compile Design o
L b B Analysis & Synthesis o
v b B Fitter (Place & Route) o
L b B Assembler (Generate programmin o
& b B TimeQuest Timing Analysis o
4 b B EDA Netlist Writer o
U Program Device (Open Programmer)
« i QI i v
X ) Bl T <<seacho ~
| Type ID Message o
(j) 332102 Design is not fully constrained for hold requirements

Quartus II 64-Bit TimeQuest Timing Analyzer was successful. 0 errors, 5 warnings

it EDA Netlist Writer

Running Quarcus IT &4

coeeee

0 errors,

0 warnings

Im

Command: quartus_eda —-read settings_files=off --write settings files=off EPT_570_AP U2 Top -c EPT_S70_AP U2 Top
204018 Generated files "EFT_570_RF U2 Top.vho" and "EFT_570_AP_U2_Top vhd.sdo" in directory "C:/alters/12.1spl/quartus/gdesigns
Quartus IT €4-Bit EDA Netlist Writer was successful.

i
() 293000 guartus II Full Compilation was successful. O errors, 47 warnings

L4

r

Messages

«
j stem /\_Processing (134) /

100%

00:00:24

The Rogrammer Window will open up with the programming file selected. Click on the

Hardware Stip button in tle

upper left orner.

Page

65




EAIRTIHPEOIPLE

TECHNOLOGY

UnoMax CPLD Development System User
Manual

Ie
4 Programmer - Ci/alteraf12.1spl/quartus/qdesigns/EPT Transfer_ Test/EPT_570_AP_U2 Top - EPT_570_AP_U2 Top - [Chainl.cdf] =]

File Edit View Processing Tools Window Help 5 Search altera,com @

‘ 2, Hardware Setup... . o Hardware Mode: |ITAG - Progress:
- B'to allow backgraund programming (for MAX II and MAX V devices)

% File Device Checksum  Usercode  Program/  Verfy  Blank-  Examine  Securit)
| DR Configure Check Bit

| b 5top

M | 3% Auto Detect

3 Delete

W change File...

« T

|k save File
Thup

1% pown

The Hardware Setup Window wiiltle nospde,n.dodub Iteh e
cl i c EPT-Blagerfv16bo .

Eﬁ Hardware Setup L J

Hardware Settings JTAG Settings

Select a programming hardware setup to use when programming devices. This programming
hardware setup applies only to the current programmer window.

Currently selected hardware: [No Hardware - ]

Available hardware items

Hardware Server Port Add Hardware. ..

< Blaster v1.3b Local MBLISE-0

Remaove Hardware

lfyousuc essfully double clicked, the ACurrently
wi | | s ERNBlastehva6bof.
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r:ﬁ Hardware Setup u

Hardware Settings | JTAG Settings |

Select a programming hardware setup to use when programming devices. This programming
hardware setup applies only to the current programmer windaow.

e
Currently selected hardware: ( EPT-Blaster v1.3b [MBUSB-OD v]
[

Available hardware items

Hardware Server Port Add Hardware. .. I

EPT-Blaster v1.3b Local MBUSE-0

Remaove Hardware

Click on theAuto-Detect button. This will verify that the EFBlaster driver can
connect with thé&M570 device.

- Transfer_Test/EPT_570_AP_U2 Top - EPT_S70_AP_U2 Top - [Chainzcdf] || 0. [

4 Prog - Ci/altera/12.15p1
File Edit View Processing Tools Window Help 5 Search altera.com @

&, Hardware Setup...| EpTSlaster v1. b [MBUSE 0] Wode: [TTAG =] Progress: ]

7] Enable real-time ISP to alow background programming (for MAX I and MAX V devices)

% File Device Checksum  Usercode  Progrem/  Verify  Blank-  Examine S
L e Configure Check

-

5 change Fie...
|k save File

-

thup

$b pown

SelecttheM5 70 u redra rc eidD

W - Cifatera/12.15p1 i Transfer_Test/EPT_570_AP_U2_Top - EPT_S70_AP_U2_Top - [Chain2ca® | = B 3¢ |

File Edit View Processing Tools Window Help & Search altera.com ]

i Hardware Setup...| EPT-Blaster v1.3b [MBUSS-0] Mode: [JTAG ~]  Pprogress:

[] Enable real-time 15 to allow background programming (for MAX IT and MAX V devices)

o File Device Checksum  Usercode  Program/  Verfy ~ Blank  Examine S
| HEE Configure

2 Stop <nones feems7o ) 00000000 <nenes B B

4 Auto Detect
2 Delete
[ Add File...
¥ Change Fie...
[ save File "

i up
1% pown

I
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Click on the AChange Filed button and browse

iy Select New Programming File (—) §
% Programmer - C;j =
m Look in: [ | Cilalteral12, 1sp1iquartus\gdesigns\EPT_Transfer_Test v] QOO LF[E T
.‘! My Comp... Name = Size Type Date Modified
-
2 Hardware Setup, | db Fil..der 3/13/201310:00:22 PM
|2, NelsonsTrfgr
[F] Enable real-tme T |__ipcemental db Fil..der 3/13/20139:38:49 PM
€7 output files 3 Fil..der 3/13/2013 10:00:21 PM J
. simulation Fil...der 3/13/2013 9:42:12 PM ke 5
i start ]
it Stop ]
(B Add File....
o)
b
|l save File ] 0 = b "
o | ==l &
T‘h Up ] Files of type: [Programming Files (*.sof *.pof *.jam *.jbc *.ekp *.jic) '] [ Cancel ]
Tooown | —
[ [ -

Click on the EPT5M57 AP_U2_T@.pof file to select it.

% Select New Programming File ﬂ

Look in: [ | Ci\altera\12. 1sp1\quartus\qdesigns\EPT_Transfer_Test\output_files 'l Qo9 O L[

.’A My Comp... Mame = Size Type Date Modified
14 KB pof Fi -00:
[ NelsonsTrfg PT_570_AP_U2 Top.pof e pof File 3/13/2013 10:00:15 PM |

Il ] 3
File name: |EPT_5?U_§P_U2_Tog.pof | I Qpen |
Files of type: [Programming Files {*.sof *.pof *,jam *.jbc =.ekp =.jic) V] [ Cancel ]

Click the Open button in the lower right corner.

Next,selet he checkbox wunder ttliedrogradmergaolaTmé Conf i g ur
checkboxes for the CFM and UFM will be selected automatically.
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W Programmer - C:/altera/121sp1/quartus/qdesigns/EPT_Transfer_Test/EPT_570_AP_U2_Top - EPT_570_AP_U2_Top - [Chain2.cdf] Bl

File Edit View Processing Tools Window Help 5 Search altera,com (]

&, Hardware Setup...| EPT-Blaster v1.3b [MBUSB-0] Mode: |JTAG v | Progress:

] Enable real-time ISP to allow background programming (for MAX II and MAX V devices)

File Device Checksum  Usercode Verify  Blank-  Bxamine S
Check
i stop output files/EPT_570_A... EPMS70T100 002CD72E  FFFFFFFF @] ]
| CFM g 5
I 3 Auto Detect UFM g =

3 Delete
i | [ AddFie...
[ change File...
|} save File
(2% Add Device...
faup
1 pown

[

Click on theStartbutton b to start programming tHePLD. The Progress bar will
indicate the progress of programming

- _ .
W Programmer - C:/alteraf12 1sp1/quartus/qdesigns/EPT Transfer Test/EPT_570_AP_U2 Top - EPT_570_AP_U2 Top - [Chain2.cdfl* oo
File Edit View Processing Tools Window Help & Search altera.com @

2, Hardware Setup. . Mode: | ITAC - progress: || &%

Enable real-time I5P to allow background programming (For MAX I and MAX V devices)

5 File Device Checksum | Usercode  Program/  Verify = Blank-  Examine
B8 Stext Configure Check

i stop output files/EPT_570_A... EPM5TOTL00 002CD72E  FFFFFFFF

CFM

& Auto Detect UFM

¥ Delete

{

iy Add File...

& Change Fie...
(4 save File
23 add Device...
thup

1 Down

] »

When the programming is complete, Pxdgress bar will indicate success.
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4 Programmer - Ci/altera/12.15p1/quartus/gdesigns/EPT_Transfer_Test/EPT_570_AP_U2_Top - EPT_570_AP_U2_Top - [ChainZ.cdff L= B S
File Edit View Processing Tools Window Help & Search altera.com .@
j, Hardware Setup...| EPT-Elaster v1.3b [MBUSB-0] Mode: Progress:
[ Enable real-time ISP to allow background programming (for MAX II and MAX ¥ devices)
W File Device Checksum Usercode Program/  Verify  Blank- Examine S
Configure Check
o stop output files/EPT_570_A... EPMS570T100 002CD72E FFFFFFFF -] -] |
CFM ] &
5 B
W | % AddFie...
Wi
| Change File... v = :
Al Save File P
---------
fhoe : AAERA
TO0I 1 =
Jh pown I :| v H _|
a m: b

At this point, theUnoMaxis programmed and readlyr use. To testhat theCPLD is
properly programmed, bring up the Active Host Test Tool. Clitkoone of t he
and verify that the LED selected lights up. Brese of the switches on the board and
ensure that the switch is captured on the ActivetHest ToolNow you are reaglto

write some code to transfer ddtetweenCPLD and PC.

LEDOG:

5 Active Host Application

The Active Host SDK is provided as a dIl which d&asiterfaces to application
software written irC#, C++ or C. It runs on the PC and pa®es transparembnnection
from PC application code thrgh the USB driver to the user CPLD code. The user code
connects to AEndtermsoosh fiEedAet mse Hase dlI
compl ement ar y idtbdActiveETmadsfeeLibnary. &Jsers lrmgeamless
bi-directional comrmnications at their dispolsia the form of:

1 Trigger Endterm

1 Transfer Endterm

1 Block Endterm
User code writes to the Endterms as functalts. Just include the address of the
individual module (there are eight individuallydgrdssable moduseof each Endirm).
Immediately after wting to the selected Endterm, the value is received at the HDL
Endterm in the CPLD. The Trigger Endtermsare e d as fAswi tcheso.
set a Trgger bit in the CPLD and cause an everddour. The Trasfer Endtermends
one byte to the CPLDOhe Block Endterm sends a block of bytes. By using one of the
Active Host Endterms, the user can create anyaq, bidirectional, and configurable
data trasfer design.

The

Page

70




























































































































































