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The UnoProLogic development system provides an innovative method of developing
and debugging programmable logic code. It also provides a high speed data transfer
mechanism between an Arduino board and a host PC. The UnoProLogic development
system provides a convenient, user-friendly work flow by connecting seamlessly with
Altera’s Quartus Prime software. The user will develop the code in the Quartus
environment on a Windows Personal Computer. The programmable logic code is loaded
into the CPLD using only the Quartus Programmer tool and a standard USB-C cable.
The Active Host SDK provides a highly configurable communications interface
between Arduino and host. It connects transparently with the Active Transfer Library in
the CPLD code. This Active Host/Active Transfer combination eliminates the
complexity of designing a USB communication system. No scheduling USB transfers,
USB driver interface or inf file changes are needed. The UnoProLogic development
system is a unique combination of hardware and software.

Circuit designs, software and documentation are copyright © 2026, Terranologic, Inc

Microsoft and Windows are both registered trademarks of Microsoft Corporation. Intel
is a trademark of the Intel Corporation. All other trademarks referenced herein are the
property of their respective owners and no trademark rights to the same are claimed.

http://www.terranologic.com
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1 Introduction and General Description

The Terranologic UnoProLogic USB-CPLD development system hardware consists of a
High Speed USB to parallel bus chip and a CPLD. The USB interface provides both
JTAG programming of the CPLD and a serial transfer path. The software consists of the
Active Host SDK for the PC. The firmware includes the Active Transfer Library which
is used in the CPLD to provide advanced functions for control and data transfer to/from

the Arduino.
THE EARTH PEOPLE TECHNOLOGY USB-CPLD
DEVELOPMENT SYSTEM
[ ACTIVE HOST
COMMUNICATES UNOPROLOGIC
ACTIVE HOST API WITH CPLD USING
. ENDTERMS
ARDUINO

ACTIVE TRANSFER
LIBRARY
USERS CPLD CODE
COMMUNICATES
WITH HOST USING
ENDTERMS

ARDUINO CODE
USERS CODE
COMMUNICAES
WITH CPLD

The user’s Arduino code is developed to perform particular functions required by the
user (such as reading a temperature sensor). The code is downloaded to the
microcontroller using the Arduino IDE system provided as part of the microcontroller
development system. The UnoProLogic Development System allows users to write
HDL code (either Verilog or VHDL) that will implement any digital logic circuit. The
user’s HDL code is compiled and synthesized and packaged into a programming file.
The programming file is programmed into the CPLD using the JTAG channel of the
USB to Serial chip, the FT2232H.The Active Host SDK contains a dll which maintains
device connection, polling, writes and includes a unique receive mechanism that

Page
5




x _/_.
~— —_

TERRANOLOGIC

USB CPLD Development System User Manual

automatically transfers data from UnoProLogic when data is ready. It also alerts the
user code when the dll has stored the transfer and the data is available to the software
GUI (graphical user interface). Users do not need to interface with the USB Host Driver
or any Windows drivers. They need only to include the Active Host dll in their projects.
The Active Transfer Libraries must be included in the CPLD project to take advantage
of the configurability of the Active Host SDK. All of the drivers, libraries, and project
source code are available at www.earthpeopletechnology.com .

1.1 Test Driving the Active Host Test Application

The UnoProLogic board comes pre-loaded with the EPT Transfer Test HDL project in
the CPLD. This project allows the user to test out the functions of the Active Host API
and the board hardware.

« v 4 UNOPROLOGIC_USB_CPLD_PROJECT_4.0_DVD > Projects_ActiveHost_64Bit * EPT Transfer_Test > EPT_Transfer_Test > bin > x64 * Debug v 0

~ Projects_ActiveHost_64Bit ~ O Mame Date modified
ActiveHost_1.0.0.11 ¥ EPT Tran
EPT Data_Acquistion ) EPT Tran:

EPT_Data_Collector & EPT_Transfer_Test pdb
v EPT Transfer_Test

v | EPT_Transfer_Test
v 1 obin
Debug
v x64
Debug
Release
obj

Properties

To test drive the application, connect the UnoProLogic to the Windows PC using Type
A to USB-C cable. Load the driver for the board. See the section EPT Drivers for
instructions on loading the UnoProLogic driver. If the USB driver fails to load, the
Windows OS will indicate that no driver was loaded for the device.
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Next, open a Windows Explorer browser. Browse to the

Projects ActiveHost 64Bit\EPT Transfer Test\EPT Transfer Test\bin\x64\Debug\
folder on the UNO _USB_CPLD PROJECT_DVD. The application should load with a
Windows form.
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a5l EPT_Transfer_Test - m} X
[ ~] [ Open
Dis-Connected
Transfer Controls LED Controls
LED's
Send Byte: | 255 Address | 2|  Receive Byte
— B D LED 1 LED1 LED 1
Green Red Blue
s an LED 2
Muttiple Byte: 55 88 LED 2 LED 2
Green Red Blue
LED3 LED3 LED3
Green Red Blue
PushButton Controls Slide Switch
Switches Slide Siide LED 4 LED 4 LED 4
Switch Switch Green Red Blue
1 2
GPIO Controls

..t M (ITITITITIT
pr—y Lifjijjiil) |;m|u

sw

EARTHPEOPLE
iMrecnNoLc

i

EPT-SMST-AP

.[T!“’W"'T]

OK Cancel

With the application loaded, select the EPT Serial Communications x board from the
dropdown combo box.
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85! EPT _Transfer_Test - O
| v Open
EPT JTAG Blaster 0
EPT Serial Communications 0 Dis-Connected
Transtercomros LED Controls
Send Byte: {E Address E] Receive Byte LEUS
LED 1 LED 1 LED 1
- Green Red Blue
: o LED 2
Muttiple Byte: 55 88 LED 2 LED 2
Green Red Biue
LED3 LED3 LED3
Green Red Blue
PushButton Controls Slide Switch
Switches Slide Slide LED 4 LED 4 LED 4
Switch Switch Green Red Blue
1 2
GPIO Controls
Hi
it Lo
O Infinite o
@® Single R S il iy =

EARﬂ-r:’EOPS,E

MTecw

EPT-SMST-AP-Us .

OK Cancel

Next, click on the Open button.
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85! EPT Transfer_Test - [m] X
.
DisConnected
Transfer Controls LED Controls
- = LEDs
Send Byte: | 255 Address | 2 Receive Byte
—J LED1 LED1 LED1
Green Red Biue
= LED 2
Muttiple Byte: 55 88 LED 2 LED 2
Green Red Blve
LED3 LED3 LED3
Green Red Blue
PushButton Controls Slide Switch
Switches Slide Slide LED 4 LED 4 LED 4
Switch Switch Green Red Blue
1 2
GPIO Controls

@® Single > = §F e i)

()

tl , EARTHPEOPLE
s Techfocoa

P

EPT-SMST-AP -

OK Cancel

The “Device Connected” label should be seen to indicate the Windows App is now
connected to the UnoProLogic.
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85 EPT_Transfer_Test - m] X

[EPT Serial Communications 0 + | Close
Transfer Controls LED Controls
Send Bte: [ 255 Address [ 2]  Receive Byte o
LED1 LED 1 LED1
Byte On | Geen |97 | Red |07 | Bue
T E— LED 2
Mutiple Byte: [55 88 LED2 LED2
| On  Green On Red On Blue
Muti Byte =
on | LED3 [Go] LED3 [ LED3
Green Red Blue
PushButton Controls Side Swich
Swiches Side Siide LED 4 LED 4 LED 4
Switch Swich On | Geen 9" Red |O" | Bue
1 2
Rst Read Rst Binky!
GPIO Controls
= [+ |
et | Lo
O Infinte n
@ Single il

Lo ] [ coes

Click on one of the LED buttons in the middle of the window. The corresponding LED
on the UnoProLogic board should light up.
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a5 EPT_Transfer_Test = [m}
[EPT Serial Communications 0+ | Opon Close
Device Connected
Transfer Controls LED Controls
Send Byte: @ Address @ Receive Byte LEDs
LED 1 On LED1 LED1
Byte Green Red |0 | Bue
. LED 2
M B LE02 7| 1602
On | Green On Red On Blue
Muti Byte Ret
on LED3 On LED3 On LED3
Green Red Blue
PushButton Controls Slide Switch
Switches Slide Slide LED4 LED4 LED 4
Swich Swich O | Geen |O" | Red |07 | Bue
1 2
Rst Read Rst Binky!

- |
B

|
.
e Ly
EARTHPE
MreEcH N
o

EPT-SMST-AP - Uy

(T [I_ [{t’ﬁﬁl’ﬁﬁi J
Il

I3 0 O

! )T RGO bt A
o | 4 _—

Y PAUTERRON

)

}

H : .
%g iy

MAX*V
o 2 = S5 19711065 H
N 0BBANITA

-~

EPT-SMS7-AP :U. A=t I

0 g
* S

" R
e T
LRSS

170 VoL
SELECT

Clink on the Blinky button for a light show.
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5! EPT_Transfer_Test = [m] X
iEPT Serial Communications 0 v I Op Close
Device Connected
Transfer Controls LED Controls
Send Byte: Address Receive Byte L
on LED1 [(o 7| LED1 o LED1
Byte Green Red Blue
Z LED 2
Mutiple Byte: LED 2 LED 2
On | Green |On | geg™ |On | pie
Muli Byte =
LED 3 LED 3 LED3
On | Green |97 | Red |9 | Bue
PushButton Controls Slide Switch
Switches Slide Slide LED 4 LED 4 LED 4
Switch | - .| Swich On | Green |9 | Red |97 | Bue
1 2
GPIO Controls
ot A H
Lo
O Infinite r n
@® Single T i} it

EARTHPEOPLE _ |
toa

Cancel
To exercise the Single Byte Transfer EndTerm, click the “Byte” button in the Transfer
Controls group. Type in several numbers separated by a space and less 256 into the

Multiple Byte textbox. Then hit the Multi Byte button. The numbers appear in the
Receive Byte textbox.
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85! EPT_Tran: sfer_Test

= [m] X
EPT Serial Communications 0 v Close
Device Connected
Transfer Controls LED Controls
S . Address Receive Byte {EU
on LED 1 oOn | LED1 o LED1
Byte Green Red | “" | Blue
LED 2
Ml e LED2 [ LED2
On | Green |On | poi® On | go
Multi Byte Ret
LED3 LED3 LED3
On Green On Red On Blue
PushButton Controls Slide Switch
Switches Slide Slide LED 4 LED 4 LED 4
Swich | - - | Swich On | Gren |O0 | Red |O" | Bue
1 2
Rst Read Rt Blinky!
GPIO Controls
Start ol i
Lo
O Infinite n
@ Single

G

To exercise the Block Transfer EndTerm, click the “Start” button in the GPIO Controls
group. The UnoProLogic will sample the state of each Input pin of the CPLD that is

connected to a board edge connector. The Transfer Test Window will display the results
of each pin, Hi or Lo
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85! EPT_Transfer_Test

EPT Serial Communications 0 v

Close
Device Connected
Transfer Controls
Send Byte: Address Receive Byte
Byte
Ml B
Mutti Byte =
PushButton Controls Slide Switch
Switches Slide Slide
Switch Switch
1 2
Rst Read
GPIO Controls
Start
O Infinite
@ Single

LED Controls
LED's

On

On

LED 1
Green

LED2
Green

LED 3
Green

LED 4
Green

Rst

= a X
LED1 [ 7] LED1
Red " | Blue
LED2 [ ] LED2
Red " | Bue
LED3 [ 7] LED3
Red " | Bue
LED4 [ ) LED4
Red " | Bue

Blinky!
A H
Al Lo

The results of each pin are displayed next to the image of the UnoProLogic in separate

buttons.
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gkl EPT Transfer_Test - m] X
’EPT Serial Communications 0 v| Close
Device Connected
Transfer Controls LED Controls
Send Byte: Address Receive Byte LD
o LEDT [ | LED1 7 LED 1
Byte N | Green Red Blue
: LED 2
Mt e LED2 (5] LED2
On | Green |On | poi® On | g0
Mutti Byte Rst
On | LED3 [ | LED3 [ 7| LED3
" | Green Red " | Blue
PushButton Controls Slide Switch
Switches Slide Slide LED 4 LED 4 LED 4
Switch | - _| Swich On | Green |97 | Red |7 | Bue
1 2
Rst Read Rst ‘Blinky!
GPIO Controls
- ARNARNARNARNARN A ARA AR R
m 108 i ot
) N - : :j)
O Infinite

@® Single 4.2 3 S W (rrerrtrrrr

OK Cancel

Press the PCB switches on the UnoProLogic to view the Switch Controls in action.
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1.2 EPT-5M57-AP-U2

The UnoProLogic board is equipped with an Intel SM570 CPLD; which is programmed
using the Intel Quartus Prime software. The CPLD has 570 Logic Elements which is
equivalent to 440 Macrocells. An on board 66 MHz oscillator is used by the EPT Active
Transfer Library to provide data transfer rates of up to 0.1 Mega Bytes per second.
Twenty Four I/O’s from the CPLD are attached to three 8 bit transceivers to provide 5
Volt compatible I/O’s. These 74LVC245 bidirectional voltage translator/bus
transceivers are controlled by one enable and direction bit per transceiver. This means
the direction of the individual bits of each transceiver cannot be selected; the direction
is selected for all eight bits per transceiver. There are four RGB LED’s, two Slide
Switches and two Push Buttons that are controllable by the user code. The hardware
features are as follows.

e Intel SM570 CPLD with 440 Macrocells
FT2232H USB to Serial Interface chip
4 Channel ADC 300K Samples/Second
66 MHz oscillator for driving USB data transfers and users code
Three bidirectional voltage translator/bus transceivers
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e 24 user Input/Outputs available as three 8 bit ports
e Ports have jumper selectable 3.3V/5 Volt Input/Output

OSCILLOSCOPE INPUTS

TO ARDUINO

e Four RGB LED’s accessible by the user
e Two PCB switches accessible by the user
e Two Slide Switches
e Two PMOD Connectors
e All I/O connectors stack into the Arduino Uno
UnoProLogic
UNOPROLOGIC BLOCK DIAGRAM SPIBUS - |
MISO SCHMITT 4 CHANNEL \r—“/ B OD
TRIGGER ADC
EOC | SCHMITT
| * TRIGGER " |
CONVST —
- —/
FT245 BUS
| '&. FT2232H A A SN74LJ(I:424SA 10PIN |
uss USB INTERFACE TTAG SIGNALS L E LEVEL SOIT5 COMPRIPLE /| HEADER
CONN fe— 3200 y L4 TRANSLATOR
| = ] —r |
EEPROM
s 5V 5V
| + 3.3! 3.3V I |
| n |
33V I 1 8BITBUS SMA:-:::LZASA 8 BIT 5V COMPATIBLE H:I\PID':R
| ALTERA —_ TRANSLATOR
5VT03.3V 5VTO 1.8V A 5M570 e |
POWER POWER CPLD - »
SUPPLY SUPPLY GECILLATOR | |
8 BITBUS
| SML-LX0404 T 1 [
CHIP
| cl.fv's“x'li L T 8PIN |
8BITBUS SN74LL;I:E4LZA§A 8 BIT5V cOMPATIBLE | HEADER
SML-LX0404 e TRANSLATOR
| CHIP DIR:S
B -
| 7 SWITCHES
SML-LX0404
CHIP
L (o L]
’ = =
SML-LX0404 + sv3|LTlg:ss
CHIP
. %“_
L ]
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UnoProLogic
66MHZ
OSCILLATOR
ARDUINO CONNECTORS
PMOD
CONNECTOR
|
PUSH po——
s @6 =
BUTTONS | = — - m . . pHoD-1| @
USB-C
CONNECTOR 4 CHANNEL
ADC
USB TO
SERIAL CHIP
PMOD
DL CONNECTOR
SWITCHES
CPLD
/O VOLT LEDS
SELCT ARDUINO CONNECTORS

1.2.1 Serial USB Communications

The UnoProLogic CPLD Development system connects an FT2232H Dual High Speed
USB (480 Mbits/sec) chip to the CPLD. The CPLD uses a dedicated channel on the
FT2232H for serial transfers to the PC. Using the EPT Active Transfer Library,
sustained speeds of 0.1 Mbytes/sec can be achieved. The transfers are bi-directional.

Page

19



x _/—o
~— —_

TERRANOLOGIC

USB CPLD Development System User Manual

SERIAL COMMUNICATIONS PATH

UART BUS

T | \
uss USB INTERFACE ALTERA 5M570 CPLD
CONN 4—2SBDM <

JTAG SIGNALS

The FT2232H chip provides a means of data conversion from USB to serial data and
serial to USB for data being sent from the CPLD to the PC. Channel A is configured as
a JTAG bus and Channel B is configured as a single COM Port. Channel B has one dual
port 4Kbyte FIFO for transmission from Host PC to the CPLD.

The Serial Communications with the UnoProLogic is handled easily using the Active
Host API. The Active Host SDK is provided as a dll which easily interfaces to
application software written in C#, C++ or C. It runs on the PC and provides transparent
connection

MEGA

HOST APPICATION 5M570 CPLD
TRIGGER
ENDTERM
TRANSFER
ENDTERM

BLOCK ENDTERM

ACTIVE
TRANSFER
LIBRARY

ACTIVE
HOST t USB | GseBus | TRANSFER ENDTERM
i DRIVER |\ Y

TRIGGER ENDTERM

BLOCK ENDTERM

from PC application code through the USB driver to the user CPLD code. The user code
connects to “Endterms” in the Active Host dll. These Host “Endterms” have
complementary HDL “Endterms” in the Active Transfer Library. Users have seamless
bi-directional communications at their disposal in the form of:

e Trigger Endterm
e Transfer Endterm
e Block Endterm
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User code writes to the Endterms as function calls. Just include the address of the
individual module (there are eight individually addressable modules of each Endterm).
Immediately after writing to the selected Endterm, the value is received at the HDL
Endterm in the CPLD.

1.2.2 Host PC Connection

The UnoProLogicincludes an LED that signifies the connection of the board with the
Host PC. The connect LED has the word “CONNECT” in silkscreen next to the LED.
This LED will only light up once the Host PC has correctly enumerated the USB
device (FT2232HQ chip). When this LED is lit up it can tell the user three things:

e Power has been applied to the UnoProLogic via USB

e The FT2232HQ chip is working properly

e The Host PC has found the appropriate driver and will communicate with the
UnoProLogic

CONNECT LED

1.2.3 PMOD Connectors

The UnoProLogic includes two PMOD Connectors. These two connectors are located
towards the rear of the board.
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PMOD
CONNECTOR 1

PMOD
CONNECTOR 2

1/0 YL I ~ - . L :
B stuecr MOD -2 :

5 =
The PMOD pinouts follows the standard pinout. Pin 1 is located in the upper right when
facing the connector.

VCC is +3.3V and the Inputs and Outputs of the 8 signals are +3.3V only. The eight
I/O’s are connected directly to FPGA pins and can be designated as any
communications standard.
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PMOD
I12C Type1 Type2 Type3 Typed
SS

The PMOD have the following connections to the MAX V chip:

PMOD Pin Number Signal Name MAX'V Pin Number
1-1 PMOD 1 1 83
1-2 PMOD 1 2 81
1-3 PMOD 1 3 77
1-4 PMOD 1 4 58
1-7 PMOD 1 7 76
1-8 PMOD 1 8 78
1-9 PMOD 1 9 82
1-10 PMOD 1 10 84
2-1 ADC AINO NA
2-2 ADC AINI NA
2-3 ADC AIN2 NA
2-4 ADC AIN3 NA
2-7 PMOD 2 7 76
2-8 PMOD 2 8 78
2-9 PMOD 2 9 82
2-10 PMOD 2 10 84

1.2.4 Inputs and Outputs

There are 24 Inputs/Outputs which are selectable between +3.3V and +5 Volt. JMP1 is
used to select which voltage the 24 Inputs/Outputs are set to.
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-] :‘
= L

-~ 1egmER T (I _u;;‘L"l‘_'.'j'.'_'J

1/0 VOLT
SELCT

The I/O’s are organized as three 8 bit directional ports. Each port must be defined as
input or output. This means that all 8 bits of a port will point in the same direction,
depending on the direction bit of the transceiver. The direction bit can be changed at
any time, so that a port can change from input to output in minimum setup time of 6
nanoseconds. Each port also has an enable pin. This enable pin will enable or disable
the bits of the port. If the port is disabled, the bits will “float”.

Page

24



x _/—o
~— —_

TERRANOLOGIC

USB CPLD Development System User Manual

TRANSCEIVERS PROVIDE PROTECTION FROM OVERVOLTAGE/
OVERCURRENT BETWEEN USER HEADERS AND CPLD 1/0’s

. Tl 3
f—————————\| SN74LVC4245A |/ -————————\| 10PIN
BIT BUS BIT 5V COMPATIBLI
:‘Lv LEVEL T e A DER
{ }
e TRANSLATOR
DIR_1
TO ARDUINO
. Tl X
3 8 BIT BUS QRisliZaLVCa2eSa GBITSVCDMPAHBLE. SPIN
ALTERA 5M570 CPLD Y LEVEL . /| HEADER
TRANSLATOR
OE_2
DIR_2
‘ " Té g | 8PN
8 BITBUS j SN74LVCA24584 8 BIT5V COMPATIBLE | HEADER
\( LEVEL ¢ /
TRANSLATOR
OE_3
DIR_3

1.2.5 User LEDs

The User LEDs are four RGB LEDs. These LEDs are SML-LX0404 chips and are for
use only with +3.3V.
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EAWTI-IDEOPLE

ifrecuNoLoay
>

i

EPT-SMST:AP-Us dW = USER LEDS

[p_uuumT’
,\_ r -’ :' g
. Q I l ! uo'._' iy
- MR

The SML-LX0404 chip is a current sink and are connected to pins on the MAX V
CPLD. The anode is connected to +3.3V. The series resistors are calculated for current
limiting based on +3.3V.

5M570 CPLD

SML-LX0404
CHIP
+3.3V
pxx| .. R T
G
PXX |__Ann, }4| |
PXX _/\/\/\,_B_NJ

Each series resistor uses a 220 Ohm in a resistor array. In order to light up the each
LED, the user code must assert a zero on the associated signal for the LED. To turn off
the LED, assert High Z on the signal.

The LED RGB signals are organized on the following pins from the MAX V chip:

LED Number Signal Name MAX 'V Pin Number
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DI LED GREEN I N 57
DI LED BLUE | N 56
DI LED RED | N 55
D2 LED GREEN 2 N 54
D2 LED BLUE 2 N 53
D2 LED RED 2 N 52
D3 LED GREEN 3 N 51
D3 LED BLUE 3 N 50
D3 LED RED 3 N 49
D4 LED GREEN 4 N 48
D4 LED BLUE 4 N 47
D4 LED RED 4 N 43

1.2.6 User Push Buttons

The UnoProLogic includes two push button switches. Both are momentary contact

switches. They include a 1uF cap to ground to debounce both switches.
3.3V

r( ® J_ — ] SW_USER_1

3.3v

"
|||—|

—<——1 SW_USER_2

\
i — AN —
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PUSHBUTTONS

EAWH-IDEOPIO_E

iMfrecHioLo

(B

EPT-SMST-AP-Us ..

Component Net Name Pin on CPLD Signal in EPT
Project Pinout

SW1 SW_USER 1 20 SW_USER 1

SW2 SW_USER 2 21 SW_USER 2

1.2.7 Slide Switches

The UnoProLogic includes two slide switches. Both are full contact switches. They
include a 1uF cap to ground to debounce both switches.
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3.3v

+4—1

[ ]

il

3.3V

EARTHPEOPLE

iMrecudoLo

JSLIDE_SWITCH_1

] SLIDE_SWITCH_2

Component Net Name Pin on CPLD Signal in EPT Project Pinout
SW3 SLIDE SWITCH 1 | 16 SLIDE SWITCH 1
SW4 SLIDE SWITCH 2 | 17 SLIDE SWITCH 2
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1.2.8 Analog Inputs

The UnoProLogic includes a six pin analog input connector. This connector provides a
path from the pins to the input of the four Op-Amp buffers. Each Op-Amp includes a
IMHz low pass filter. Each Op-Amp provides a buffer for the analog signals to the
ADC inputs.

4 CHANNEL
ADC

EAR’T’I"’EOP%E

iMrecuNoLo

ANALOG
INPUT
CONNECTOR

1.2.9 JTAG
The UnoProLogic uses the second channel of the FT2232H chip as a dedicated CPLD
programming port. The CPLD must be programmed via JTAG signals and the
FT2232H has built in JTAG signals. The CPLD can be programmed directly from
Quartus Prime Lite by using the “jtag_hw_mbftdi_blaster.dll”. Just click on the
Programmer button and select the EPT-Blaster.

FT245 BUS

—E0F o Fr2a32H
UsB USB INTERFACE ALTERA 5M570 CPLD

CONN USB DM

I —

JTAG PROGRAMMING PATH

JTAG SIGNALS
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1.3 Active Host EndTerms
The Active Host SDK is provided as a dll which easily interfaces to application

software written in C#, C++ or C. It runs on the PC and provides transparent connection
HOST APPICATION HOST OS —I 5M570 CPLD

Cit WINDOWS FORM

| ACTIVE
| TRANSFER
| LIBRARY
u

ACTIVE
C++ CONSOLE TRANSFER /1_LI\ USB H
C CONSOLE ENDTERM f H[‘;SLT \‘—F/ DRIVER SB BUS TRANSFER ENDTERM

TRIGGER ENDTERM USER CODE

USER APPLICATION TRIGGER
ENDTERM I

~ 8BITDATABUS

6 BIT CONTROL BUS

|
BLOCK ENDTERM | BLOCK ENDTERM
|
|
|

from PC application code through the USB driver to the user CPLD code. The user code
connects to “Endterms” in the Active Host dll. These Host “Endterms” have
complementary HDL “Endterms” in the Active Transfer Library. Users have seamless
bi-directional communications at their disposal in the form of:

e Trigger Endterm
e Transfer Endterm
e Block Endterm

User code writes to the Endterms as function calls. Just include the address of the
individual module (there are eight individually addressable modules of each Endterm).
Immediately after writing to the selected Endterm, the value is received at the HDL
Endterm in the CPLD.

Receiving data from the CPLD is made simple by Active Host. Active Host transfers
data from the CPLD as soon as it is available. It stores the transferred data into circular
buffer. When the transfer is complete, Active Host invokes a callback function which is
registered in the users application. This callback function provides a mechanism to
transparently receive data from the CPLD. The user application does not need to
schedule a read from the USB or call any blocking threads.

1.4 Active Transfer EndTerms

The Active Transfer Library is a portfolio of HDL modules that provides an easy to use
yet powerful USB transfer mechanism. The user HDL code communicates with
EndTerms in the form of modules. These EndTerm modules are commensurate with the
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Active Host EndTerms. There are three types of EndTerms in the Active Transfer
Library:

e Trigger Endterm

e Transfer Endterm

¢ Block Endterm
They each have a simple interface that the user HDL code can use to send or receive
data across the USB. Writing to an EndTerm will cause the data to immediately arrive

TRIGGER ENDTERM

ACTIVE TRANSFER SINGLE TRANSFER

LIBRARY ENDTERM USERCEHE

BLOCK ENDTERM

at the commensurate EndTerm in the Active Host/user application. The transfer through
the USB is transparent. User HDL code doesn’t need to set up Endpoints or respond to
Host initiated data requests. The whole process is easy yet powerful.

2 EPT Drivers

The UnoProLogic Development system requires drivers for any interaction between PC
and the board. The communication between the two consists of programming the CPLD
and data transfer. In both cases, the USB Driver is required. This will allow Windows to
recognize the USB Chip and setup a pathway for Windows to communicate with the
USB hardware.
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2.1 USB Driver

The UnoProLogic uses an FTDI FT2232H USB 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 of the EPT USB driver. To install the driver onto your PC, use the
CDM212xxx Folder. The installation of the FTDI 2.12.28 driver is easily accomplished
by double clicking the CDM21228 Setup.exe.

Locate the CDM212xxx folder in the Drivers folder of the UnoProLogic Development
System CD using Windows Explorer.
[~ Y = | C\olly\Products\Earth People Technology\UNOPROLOGIC_USB_CPLD_PRC

Home Share View
« A » This PC » Windows (C:) » Jolly » Products » Earth People Technology » UMOPROLOGIC_USB_CPLD_PROJECT 4.0 DVD » Drivers
~
UNOPROLOGIC_USB_CPLD_PROJECT_4.0_DVD A [] Name
Documentation CDM212364
Drivers EPT_Blaster
CDM212364
EPT_Blaster
Projects_ActiveHost_64Bit
ActiveHost_1.0.0.11
EPT_Data_Acquistion
UnoProlyzer
EPT_Data_Collector
EPT_Transfer_Test
v
Il © = | C\olly\Products\Earth People Technology\DUEPROLOGIC_USE_FPGA_PROJECT_4.0_DVDADrivers\EPT_Seri
J Cut X 7 New item ~ 2 Open Select all
Copy path 7] Easy access ~ Edit Select none
Pinto Quick Copy Paste Move Copy Delete Rename  New Properties
e | Pasteshortaut o~ to = ot > & History Invert selection
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 372 015 AM

DUEPROLOGIC_USE_FPGA_PROJECT_3.0.DVD
~  DUEPROLOGIC_USB_FPGA_PROJECT 4.0_DVD

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

1item
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Double click on the *.exe file and select the default settings when the software tool
queries the user.

Plug in the UnoProLogic device into an available USB port.

_—,

Windows will attempt to locate a driver for the USB device. When it does not find one,
it will report a error, “Device driver software was not successfully installed”. Ignore this

error.
If Windows cannot load a driver for the DPL, a notification window will inform the

user that the driver load has failed for the device.
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@ | |ﬂ = Manage

ag Device Manager

File Action View Help I~  Search DVD RW Driv...
Wil 4o | | H |2 Size
€l v & DESKTOP-HIMPOLM
D > | Audioinputs and outputs
> ® Cameras
> [ Computer
> wm Diskdrives
» I Display odopters
> us DVD/CD-ROM drives
> [ Human Interface Devices
< > *m IDE ATA/ATAPI controllers
e > I Jungo Connectivity

> Keyboards
= e > g Mice and other pointing devices
2 items » [ Monitors
| =1 » [ Network adapters — O

v
H Eil USB <-> Serial Converter
i USB <-> Serial Converter

« . 5 H Ports (COM & LPT) Search Earth People ...
» T Print queues ~
» [ Printers I)"‘Ee.wu
> I Processors
» By Security devices
> B Software devices
¥ i.] Sound, video and game controllers

0 o [

il
@
R

her devices

T

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

T =T = = =

> % Storage controllers
B Sustem devices v

Q = =

UNQ_SERIAL_GRAPH_TOOL_PROJECT_1.5_CD
UNOMAX_CPLD_SYSTEM_PROJECT 2.7 DVD
Program Files

UNOPROLOGICZ_USB_CPLD_PROJECT 2.6 DVD
Program Files (x86) ¥ 5

& b

Perflogs 4% Setting up a device

We're setting up 'USB <-> Serial
Converter'.

17 items 1item elected

If the driver is successfully installed, Windows will inform the user. The user can check
Device Manager to ensure the correct driver was installed for the UnoProLogic. The
UnoProLogic will show up as two COM Ports under the “Ports (COM &LPT)” under

the Device Manager.
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% Device Manager - | X

File Action View Help

e mdm B

~ % DESKTOP-QSIQ3HI "
I Audio inputs and outputs

E Batteries

| Biometric devices
3 Bluetooth

® Cameras

[ Computer

s Disk drives
L@ Display adapters
3 Firmware

[} Memory technology devices
@ Mice and other pointing devices
[ Monitors
? Metwork adapters
H Portable Devices

v i@ Ports (COM & LPT)

& USB Serial Port (COM10)

W USB Serial Port (COM3)

= Printers

I Processors

B Security devices

[3 Sensors

Bt Sofhware comnnnen e

When this is complete, the drivers are installed and the UnoProLogic can be used for
programming and USB data transfers.

2.2 JTAG DLL Insert to Quartus Prime Lite

The JTAG DLL Insert to Quartus Prime Lite allows the Programmer Tool under
Quartus to recognize the UnoProLogic. The UnoProLogic can then be selected and
perform programming of the CPLD. The file, jtag hw_mbftdi blaster.dll must be
placed into the folder that hosts the jtag server for Quartus.

2.2.1 Installing Quartus

You can download the Quartus Prime Lite by following the directions in the Section
Downloading Quartus.

If you don’t need to download Quartus, double click on the QuartusLiteSetup-

xxx.xxx.xxx-windows .exe (the xxx is the build number of the file, it is subject to
change). The Quartus Prime Web Edition will start the installation process.
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INTEL" QUARTUS" PRIME

Development Suite

Olnstalling Quartus Prime Lite Edition (Free) 20.1.0.711 = a X

Setup - Quartus Prime Lite Edition (Free) 20.1.0.711

s )
lntel Welcome to the Quartus Prime Lite Edition (Free) 20.1.0.711 Setup Wizard.
The Quartus Prime software requires that your system have sufficient 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 /e g de fit-rn.html) for detailed
memory requirements for a particular device,

For more information about Intel FPGA software, go to
https: //www.intel.com/content/ Jus/enfproductsfprogr html.

< Back Next > Cancel

When the install shield window pops up click “Yes” or if needed, enter the
administrator password for the users PC. Click “Ok”

Next, skip the “Download Quartus” section. Go down to the “Quartus Installer” section
to complete the Quartus installation.
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2.2.2 Downloading Quartus

The first thing to do in order build a project in Quartus is to download and install the
application. You can find the latest version of Quartus at:

Intel FPGA Quartus Prime Lite

You will first need to apply for an account with Intel. Then use your login and password
to access the download site. Click on the Download Windows Version.

Products Solutions Support

intel' USA (English) @ Sienin & Q

Download Center for FPGAs

Quartus Prime Lite Edition

Release date: June, 2020
Latest Release: v20.1

Select edition:
Select release:

Operating System ) @ﬂ”WmdowsO .f:_\ Linux

Intel’ Quartus’ Prime

Design 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 will require you to sign into your “myAltera” account. If you do not have
one, follow the directions under the box, “Don’t have an account?”
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UsA (English) @ sSienin & Q
By signing in, you agree to our Terms o ice.

SignIn M Remember me

Forgot your Intel username or p yjord?

Do you work for Intel? Sign in here.

Don't have an Intel account? Sign up here fora
basic account.

Once you have created your myAltera account, enter the User Name and Password. The
next window will ask you to allow pop ups so that the file download can proceed.
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intel' USA (English) @ My Intel &

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

Additional Software

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

Combined Files ‘ Individual Files

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 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,

Click on the download icon.
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i@ USA (English) @ My Inte

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.

This will start the download.
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Products Solutions Support

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...t...
0.0,/5.9 GB. 32 mins left
The file is 5.9 GB, so this could take a couple of hours depending on your internet
connection. When download is complete, store the *.tar file in a directory on your PC.
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| =|C Jolly\Downloads\Altera_Intel FPGA\Quartus Prime 20.1
Home Share View

<« v 4 » ThisPC » Local Disk (C:) » Jolly » Downloads » Altera_Intel FPGA » Quartus Prime 20.1

-

Code_FPGA L 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 = || C\Users\nelso\Downloads

File Home Share View

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

&= This PC A Name
_J 3D Objects ~ Today (1)
B Desktop D Quartus-lite-20.1.0.711-windows.tar
Documents ) .
TUNS WETR 1)
Dy load
¥ Downloads Label-501986027.pdf
J5 Music
= pi ~ Last week (1)
ictures
B vid Label-501432798.pdf
Ideos
i Local Disk (C:) v v Last month (18)

Use a tool such as WinZip to Extract the *.tar file.
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BB B - | Quartus-lite-20.1.0.71-windows -

Unzip/Share Edit

Files +

< Files

Recent Zip Files
= Quartus-lite-20.1.0.7....tar

=

8L | Quartus Prime 20.1

Browse & Manage Files

i "i Frequent Folders
’ This PC

=i 648 GB free of 930 GB

‘ Network

==y Shared Files
)
m Add Cloud

Backup Tools Settings View

WinZip Evaluation Version - 21 days left

Quartus-lite-20.1.0.711-windows.tar

>
D components
Type: Folder
O % readme.txt
Type: Readme Document

0O |_EL| setup.bat
Type: Windows Batch File

13 item(s)

Date modified: 6/6/2020 6:33 PM

Date modified: 6/6/2020 7:09 PM
Size: 851 KB =+ 8.51KB

Date modified: 6/6/2020 7:09 PM
Size: .07 KB -+ 1.07 KB

Zip File: 11 item(s), 5.90 GB

& woioaiya  Acivate WinZip before your trial runs out! i
-’ BUY NOW Purchase risk-free TODAY from our secure online shop. ﬂﬂeﬂtﬂs rating

Actions
Unzip All Files

Unzip to:

-\Quartus-lite-20.1...

Convert & Protect Files
‘When adding files to this Zip file:

a Encrypt

E’i‘ Reduce Photos C

& Remave Info

@ Convert Photos
E‘/ Convert to PDF

E.% Combine PDFs

_!_ ‘Watermark

The tool will unﬁack all files.

Extracting ModelSim5etup-20.1.0.711-windows.exe

2.2.3 Quartus Installer

When the unpacking finishes from the previous section, double click the setup.bat file
in the download folder.

JHL

N~




x _/—o
~— —_

TERRANOLOGIC

USB CPLD Development System User Manual

l l = || C:\olhy\Downloads\Altera_Intel_FPGA\Quartus Prime 20.1

File Home Share View

* o Cut < x I B Mew item =

i4 Open ESelectaH

W Copy path ﬂ Easy access = Edit 50 Select none
Pinto Quick Copy Paste - Move Copy Delete Rename New Properties . .
access EI Paste shortcut to to - falder - 4 History E’E‘ Invert selection
Clipboard QOrganize New Open Select
< - 4 » ThisPC » Local Disk (C:) » Jolly » Downloads » Altera_Intel FPGA » Quartus Prime 20.1
-
Quartus Prime 16 G Name Date modified
Quartus Prime 17.1 components 8/8/2020 12:58 PM
Quartus Prime 13.1 2. Quartus-lite-20.1.0.711-windows.tar 8/8/2020 12:25 PM
> Quartus Prime 20.1 =| readme.txt
> AtmosFX
» Camtasia
» FTDI

> HyperSerialPort

Click “Next” on the Introduction Window.
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| Installing Quartus Prime Lite Edition (Free) 20.1.0.711 = O
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 Suppart Release MNotes™

(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.comfrontent/www jus fen/products fprogrammable. html.

< Back Mext = Cancel

Click the checkbox to agree to the license terms. Then click “Next”.
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| 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 IP 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 PORTION OF THE

LICENSED SOFTWARE UNTIL YOU HAVE READ AMD ACCEFTED THE TERMS AND

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

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

InstallBuilder
< Back Mext = Cancel

Click “Next” and accept the defaults.

At the Select Products Window, de-select the Quartus Prime Supbscription Edition by
clicking on its check box so that the box is not checked. Then click on the check box by
the Quartus Prime Web Edition (Free).
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~ Installing Quartus Prirme Lite Edition (Free) 20.1.0.711

Select Components

Select the components you want to install

=- Quartus Prime Lite Edition (Free) Installs Arria II device support. {536.5MB)
Quartus Prime (indudes Mios IT EDS) (9313ME)
- Quartus Prime Help {508.4MEB)
=] Devices
B Arria I (536. 5MB)
Cydone IV (516.3MB)
. Cydone 10 LP {293.5ME)
Cydone V (1434, 3MB)
MAX IV (13.1MB)
‘. [] MAX 10 FPGA (350.3MB)
ModelSim - Intel FPGA Starter Edition (Free) (4318,8MB)
- [] Modelsim - Intel FPGA Edition (4318.8ME)

InstallBuilder

<Back || MNext> || Cancel

Click “Next” to accept the defaults
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L Installing Quartus Prirme Lite Edition (Free) 20.1.0.711

Ready to Install

&

Summary:

Installation directory: Ci\intelFPGA_lite\20. 1
Required disk space: 16760 MB
Available disk space: 657864 MB

InstallBuilder

< Back || Mext = || Cancel

Click “Next” to accept the defaults

Page

49



S

_\_._\,

N

—

TERRANOLOGIC

USB CPLD Development System User Manual

L 3 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 Next >
Wait for the installation to complete.
Page

50



x _/—o
~— —_
o—/_ _\c

TERRANOLOGIC

USB CPLD Development System User Manual

Mailings Review View Help { & Installing Quartus Prime Lite Edition (Free) 20.1.0.711

%E"%_‘_' €= 3= %l 1 AaBbC

Installing
== 1=- L Emphas
=
Laisoiaehy B Wait while Setup installs Quartus Prime Lite Edition (Free) 20.1.0.711
! ' ' Installing
o
S —— Installing ModelSim - Intel FPGA Starter Edition (Free)...
T e e o e 105

ke 5w
sfnan veson 121,

AALALAAS

=]

Stant Qs 12,1
et Qpears 1l Subscrmtion License

reate Desktog Shartoits

1 uartan T Web Exiton (Fre]) and Hios I SAT | Mios I G004 Togichan
¥ MadefimAbers Stater Efon (Free)

— Installing ModelSim - Intel FPGA Starter Edition 20.1.0.711

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

:rto ([

i » Earth Pecple Technology » EPT USE-CPLD Developenent Sys

inkibrary v Hew folder
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L Installing Quartus Prirme 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 USE Blaster II driver installation

Create shortcuts on Desktop

Launch Quartus Prime Lite Edition

[ Provide your feedback

< Back Finish Cancel

Click “Ok”, then click “Finish”. The Quartus Prime is now installed and ready to be
used.
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W' Quartus Prime 20.1 Lite Edition

https:/fwww.intel. com/content/fwwwjus/en/products/programmable. html

Select one of the following licensing options to continue

Select one of the following options

() Buy a Quartus Prime software license

() Run the Quartus Prime software

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

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

Ok

Cancel

2.2.4 Adding the EPT_Blaster to Quartus Prime
Close out the Quartus Prime application.

To program the UnoProLogic FPGA, the Terranologic USB Blaster *.dll must be added

to the quartus64/bin folder of the root of the Quartus installation. Terranologic has an

automated installer that will add the *.dll to the appropriate location.

To access the Terranologic USB Blaster Installer, goto www.terranologic.com website.

Click on “Products” in the Banner
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rojects  AboutUs  Forum can(0)

TERRANOLOGIC

FPGA Development Systems with
Easy Tutorials

DueProLogic FPGA

Development Kit
The Ultimate FPGA Development Board

Learn More

FPGA DEVELOPMEN MCU DEVELOPMEN DISPLAY ANY DATA
80 BOARDS YOUR PC
We Got Em! Come and see We Got MCU's as well. We Got custom libraries
the selection of FPGA From ESP32's to STM32's that allow easy
Development Boards. to RISC-V's. Our tutorials communication between
Boards with make it easy to get up and device and PC. Active Host
. [13 1A d d
Click on “UnoProLogic” under products
.’ Home  Products  Projects ~ AboutUs  Forum pros
TERRANOLOGIC
$89.99 veveopient syt $50.99
$79.99

Categories -

‘Add to cart
Analog Boards

BLE Development Kits

Digital Storage Oscilloscope
Docking

Modules

Programmable Logic
Programmers

Sensor Boards
Uncategorized

USB Cables

USB to Serial Adapters

USB to Serial Cables
UnoMax CPLD Development

MegaMax CPLD Development MegaProLogic Development
System Board for Arduino 2560 Mega System
$27.00 $29.00 $39.99
Filter by Price -
— e
Price: $20 — $90 Filter

Locate the “Downloads” at the bottom of the page.
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v 3 Home  Products  Projects  AboutUs F

TERRANOLOGIC

Home / Programmable Logic / UnoMax CPLD Development System

Downloads

85-000010 UnoProLogic USB-CPLD Development System User Manual UNO_USB_CPLD_DEV_SYS_UM.pdf
95-000010 UnoProLogic USB-CPLD Development System Data Sheet UNO_USB_CPLD_DEV_SYS_DS.pdf
45-000010 UnoProLogic USB-CPLD Development System Project DVD UNO_USB_CPLD_PROPJECT_DVD
55-000010 UnoProLogic USB-CPLD Development System Schematics UNO_USB_CPLD_SCHEMATICS.PDF
35-000001 EPT Drivers Terranologic_USB_Blaster_Installer.zip

Double click on the *.zip. The web browser will download the zip file.

The web browser will automatically download the zip file. When download is complete,
double click on the zip file.
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+ Ask Gemini

Recent download history

Set as defit 4= Terranologic USB Blaster Installer (3).zip
132 KB « Done

Downloads
Full download history |e4]
DUEPROLOGIC FPGA
85-000012 DEVELOPMENT SYSTEM USER ~ DPL_FPGA_DEV_SYS_UM.PDF
MANUAL
DUEPROLOGIC FPGA
95-000012 DEVELOPMENT SYSTEM DATA ~ DPL_FPGA_DEV_SYS_DS.PDF

SHEET

DUEPROLOGIC FPGA
45-000012 DEVELOPMENT SYSTEM DUEPROLOGIC FPGA PROJECT DVD
PROJECT DVD

DUEPROLOGIC FPGA
55-000012 DEVELOPMENT SYSTEM EPT-DPL-USB-FPGA-SCHEMATICS.PDF
SCHEMATICS

35-000001 EPT DRIVERS TERRANOLOGIC_USB_BLASTER_INSTALLER.ZIP

People who bought this item also bought
CycloFlex
FPGA

Development

When the dialog box appears, double click on the EPTInstaller.exe file

—— -
- o x
Colsers\nelsciDownlosdsile % +
+ O ) > Downloads > Temanologic US8 Blaster_Installer {3)zip Q
T sort = View & Extractall B Details
PyHoma Mame - Compresssd siz si s
P Galery Eptinstaller depe joon ISON File % Mo 1%8 5 ™
> [ Desktop T
" 3 3
— Eptinstaler,
=T TRt FaE
+ PFictures

Eptinstallersuntimecantig son
> Elrichand - parsons
! jtag_ b mbifti_blastersd il

+ EDownloads
» B Music
B3 videos.
richard jlly
v NS PC
» 8 windows (C]

6 irems

The following message will appear:
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Compressed (zipped) Folders X

This application may depend on other compressed
5 Y files in this folder.

For the application to run properly, it is recommended
that you first extract all files.

Extract all Run Cancel

Click on the “Extract all” button and the following message appears:

r

=4 Extract Compressed (Zipped) Folders

Select a Destination and Extract Files

Files will be extracted to this folder:

[C:\Users\nelso\Downloads\Terranologic_USB_Blaster_Installer (3) Browse...

@ Show extracted files when complete

Cancel

Click on the “Extract” button or select a different folder than the default folder and click
the “Extract” button.
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Once the extraction is complete, double click on the “Eptlnstaller.exe” file to start the
Terranologic USB Blaster Install.

- o x
Cilsersinelio\Downloadsile % 4

T @ @ > Downloads > Temanclogic USE Blaster Installer {3) Search Teranologic_USE_ laster Installer (3) Q

@ bew Mosor v = view

» fyHame
R Galiery Today
Eptinstaller.deps json
» Ml Deskinp " o

* I Documents

» P pictures.

& Eptinstaller pob

» Elrkhard - Personal
™ Eptistalier.nantimecantig,san
» IS Downloads

. jtag_ b, mbftdi_blasters. il
» I Music

» B Videos
richard jolly
v EETHsPC

> B windows (€]

6 ems

Next, the following window will appear:

Terranologic has not yet had the installer application certified by Microsoft. So, click on
the “More Info” hyperlink.
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Next, the following window will appear:

= e

Since the Terranologic USB Blaster Installer is not yet certified, click the “Run
anyway" button. If there are any questions about the installer software you can contact

us at:

sales@terranologic.com

And we can provide a copy of the installer source code to ensure that there are no
malicious entries in the program.

Next, the following window appears. This window will ensure that the user transfers the
*.dll file into the appropriate Quartus folder with full Administrator Privleges.
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User Account Control

Do you want to allow this app from an

unknown publisher to make changes to your
device?

Eptinstaller.exe

Publisher: Unknown
File origin: Hard drive on this computer

Show more details

. - |

Click “Yes”. If the user has full Administrator Privileges, the *.dll file will be copied
correctly. If the user does not have Administrator Privileges, then you will have to
determine how to get these Privileges.

Once the installation is complete, you will see the following message.

Installation Complete X

@00 Successfully installed DLL to:
| | C\altera_lite\25.1std\quartus\bin64\jtag_hw_mbftdi_blaster64
o .dll

k |

b

Click “OK”. Open the Quartus Application.

The DLL is installed and the Quartus JTAG server should recognize it. Go to the
section “Programming the FPGA” of this manual for testing of the programming. If the
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driver is not found in the Programmer Tool->Hardware Setup box, contact Earth
People Technology for support. There are three methods to contact EPT for support:

https://www. terranologic.com->Forums
support(@terranologic.com
sales(@earthpeopletechnology.com

2.3 Active Host Application DLL

Download the latest version of Microsoft Visual C# Express environment from
Microsoft. It’s a free download.

https://visualstudio.microsoft.com/vs/express/

Go to the website and click on the “+” icon next to the Visual C# Express.
O @ £ https;//visualstudio.microsoft.com/vs/express/ & = = G

[ checkEmail G Google @ YouTube [ Yshoo @ Google Maps [ EPT [ Banks [ Electronics £ Mews [ Music B3 Pay [ Markets [ Reference £ Knowledge [ Tickets

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

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 on the “Express 20xx for Windows Desktop” hypertext.
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O @ £ https://visualstudic.microsoft.com/vs/express/ [

D Check Email & Google BB YouTube Yahoo ) Google Maps [T EPT [ Banks [ Electronics £ Mews [ 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

‘ lama...

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 will download the “WDExpress.exe” file.
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O @ & httpsy//visualstudio.microsoft.com/vs/express/

D Check Email & Google B YouTube [ Yahoo 9 Google Maps 1 EPT [ Banks [E Electronics £ Mews [FEJ Music £ Pay [ 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 APls, or real-time online experiences using ASENET.

Express 2015 for Windows 10

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

Dd vs_WDExpress (2).exe
Cpen file

Right click on the WDExpress.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 selling, innovative apps for Univer:

Dd ws_WDExpress (2)4 )
Cpen file

Click the “Continue” button.

Visual Studio Installer

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

Te learn meore about privacy, see the Microsoft Privacy Statement.

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

Continue
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Next, follow the on screen windows and accept the default answers.
] 2

L7 Microsoft Visual C# 2010 Express Setup |

| ity OO 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 dass 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.
|¥] Yes, send information about my setup experiences to Microsoft Corporation.
(i) For more information, click Privacy Statement

Click “Next”, accept the license agreement. Click “Next”.

(7} Microsoft Visual C# 2010 Express Setup =l
Destination Fold 3 Micrpsohe
o e QO Visual C* 2010
Express

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

Install in folder:

C:\Program Files (x86)Microsoft 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

[<Previous” Install > ][ Cancel ]

Visual C# 2010 Express will install. This may take up to twenty minutes depending on
your internet connection.

Page

65



x _/—.
~— —_

TERRANOLOGIC

USB CPLD Development System User Manual

i [ Microsoft Visual C# 2010 Express Setup = =
Setup complete p Micpeole
QO 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.

Exit

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

To use the Active Host Application Software, the Active Host DLL and the ftd2xx DLL
must be included in the Microsoft Visual project. The Active Host Application Software
will allow the user to create a custom applications on the PC using the EndTerms to
perform Triggers and Data Transfer to/from the UnoProLogic. The methods and
parameters of the Active Host DLL are explained in the Active Host Application
section. Locate the \Projects_ActiveHost 64Bit and \Projects ActiveHost 32Bit folders
on the UnoProLogic Development System CD.
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-

K3 \.J® | « Earth People Technology » EPT USB-CPLD Development System < Search EPT USB-CPLD Devela.. 0

=

Organize v New folder

od Earth PeogleTe:hnology & Name Date modified Type Si 2
4 | EPT USB-CPLD Development

22 Eopmenk nten Ji Arduino_IDE 21272013821 AM  Filefolder

» . Arduino_IDE :
L b 5 J. Documentation 2/12/2013821 AM  File folder
3 tat
St |\ Drivers 21272013822 AM  File folder

> ). Drivers | ) =

201310:40 PM  File folder
B 2/20138:23AM  File folder
' s Pro) 0! it

S - 1. Projects_Arduino 2/20138:23AM  File folder

1. Projects_Arduino <
). Projects_HDL 1. Projects HDL /12/20138:23 AM  File folder
> 4. Projects_| 4

). Projects_ActiveHost_32Bit

. Projects_ActiveHost_32Bit
e 2 1\ Projects_ActiveHost_64Bit

J. Quartus_Programmer 2/12/20138:23 AM  File folder -
1. Quartus_Programmer <l = 5
File name: RedBoard-v06.zip -
Save as type: [Al.ﬂp ZIP File (*.zip) 'l
= Hide Folders [ swve ][ conce |

Locate the Projects_ActiveHost 64Bit in the UnoProLogic Development System using
Windows Explorer.

|« Earth People Technology » EPTUSB-CPLD Development System » Projects ActiveHost 64Bit » v | é9 [l Search Projects Activetiost 645it £
Organize ¥ Includeinlibrary ¥ Sharewith ~  Burn  New folder =~ 0 @
4 | Eerth People Technology * Name . Date modified Type Size
4 || EPT USB-CPLD Development System
). ActiveHost 1.00.8 2/12/20138:22 AM  File folder
i Arduino_IDE
|1 EPT_S70_AP_Data_Collector 2/12/20138:23AM  File folder
1. Documentation
)1 EPT Transfer_Test 2/12/20138:23AM  File folder
v )l Drivers @
J1 EPTActiveHostConsoleClient 2/12/20138:23AM  File folder
i L Projects_ActiveHost 32Bit
I | Projects_ActiveHost 64Bit J
i L. Projects_Arduine
i L Projects HDL
. Quartus_Programmer -
) 4 items State: 3 Shared

Locate the Projects_ActiveHost 64Bit \ActiveHost 1.0.0.8\Bin folder and copy the
ActiveHost64.dll and the ftd2xx64.dll.
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<« EPT USB-CPLD Development System » Projects_ActiveHost 64Bit » ActiveHost 1008 » Bin

Organize v Includeinlibrary v Sharewith v  Burn  New folder
4 |, Earth People Technology * Name Date modified
4 |, EPT USB-CPLD Development System
’ B i (%] ActiveHost64.dIl 2/26/2013 7:20 PM
>}, Arduino_IDE

(@] ftd2o6d.dll 1/18/2013 3:54 PM

Documentation
> . Drivers
. Projects_ActiveHost_32Bit T
4 | Projects_ActiveHost_64Bit
4 || ActiveHost 1.0.08
I, Bin
|, EPT_570_AP_Data_Collector
v Ji EPT_Transfer_Test
» Ji EPTActiveHostConsoleClient
Projects_Arduino

’ 2 items State: 28 Shared

~ [ 43 | Search 8in 2
= v @

Type Size

Application extens 27k8

Application extens. 252K8

Save the DLL’s in the bin\x64\Release folder of the user project under the Microsoft C#
Express project. See the Active Host Application section of the UnoProLogic
Development System User Manuals for 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 « [ 42 | Search Retease o
Organize [ Openwith..  Bum  New folder = Ol @
4 | Projects_ActiveHost 64Bit “ Name Date modified Type Size
© )l ActiveHost 1.0.08 = R
%) ActiveHost54.dll 2/26/20137:20 PM  Application extens 27KB
©» || EPT_S70_AP_Data_Collector =
[27] EPT_Transfer_Test.exe 2/7/201311:33PM  Application 28 KB
4 |, EPT Transfer Test §
& EPT_Transfer_Testpdb 2/7/201311:38PM  Program DebugD... 44KB
4 | EPT_Transfer_Test ) i
o [£7 EPT_Transfer Testushost.exe 2/7/201311:34PM  Application 12KB
4 | bin - n . . . ‘r
Deb [ & EPTTranster Testushosteremanitast 8/31/2009 1240 AM  MANIFEST File 1KB
ebu
. B 8] ftd2udd.dl 1/18/20133:54 PM  Application extens... 252 KB
|| Relesse
46
|\ Debug
| Release
i obj
|\ Properties s

State: 2B Shared Size: 278 KB

B 2 items selected
& Date medified: 1/18/2013 3:54 PM - 2/2... Date created: 2/28/2013 8:26 PM

b

Shared with: Everyone; Homegroup

3 Active Transfer Library

The Active Transfer Library is an HDL library designed to transfer data to and from the
UnoProLogic via High Speed (480 MB/s) USB. It is a set of pre-compiled HDL files
that the user will add to their project before building it. The description of what the
library does and how to use its components are described in this manual.
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ACTIVE HOST EPM570 PLD
APPICATION

TRIGGER IN TRIGGER ACTIVE TRANSFER TRIGGER IN USER CODE
TRIGGER OUT LIBRARY TRIGGER OUT
FTD2XX L
TRANSFER IN TRANSFER | DLL, USB USB BUS T;:?v':i:E(RJST 8BITBUS ARDUINO
TRANSFER OUT " oRVER YT - -

BLOCK IN |t
BLOCK IN BLOCK BLOCK OUT
BLOCK OUT

3.1 EPT Active Transfer System Overview

The Active Transfer System components consist of the following:
active_serial library.v

ft 245 state machine.v

endpoint_registers.vqm

active trigger.v

active_transfer.v

active block.v

The Active Serial Library provides the communication to the USB hardware. While
separate Input and Output buses provide bi-directional communications with the plug in
modules. See Figure 6 for an overview of the EPT Active Transfer system.

Figure 6 EPT Active Transfer Library Overview

< INPUT/OUTPUT PINS >

1L

TOP LEVEL

T T

ACTIVE TRANSFER USER CODE

UC_oUT[21..0]

TRIGGER IN
TRIGGER OUT
TRANSFER IN
TRANSFER OUT
BLOCK IN
BLOCK OUT

Figure 6 shows how the modules of the EPT Active Transfer Library attach to the
overall user project. The EPT Active Transfer Library.vqm, Active Trigger.v,
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Active Transfer.v and Active Block.v modules are instantiated in the top level of the
user project. The User Code.v module is also instantiated in the top level. The

Active Transfer modules communicate with the User Code through module
parameters. Each module is a bi-directional component that facilitates data transfer from
PC to CPLD. The user code can send a transfer to the Host, and the Host can send a
transfer to the user code. This provides significant control for both data transfers and
signaling from the user code to PC. The Triggers are used to send momentary signals
that can turn on (or off) functions in user code or PC. The Active Transfer is used to
send a single byte. And the Active Block is used to send a block of data. The

Active Transfer and Active Block modules have addressing built into them. This
means the user can declare up to 8 individual instantiations of Active Transfer or
Active Block, and send/receive data to each module separately.

3.2 Active Transfer Library

The Active Transfer Library contains the command, control, and data transfer
mechanism that allows users to quickly build powerful communication schemes in the
CPLD. Coupled with the Active Host application on the PC, this tools allows users to
focus on creating programmable logic applications and not have to become distracted
by USB Host drivers and timing issues. The Active Transfer Library is pre-compiled
file that the user will include in the project files.

TOP LEVEL
(EPT_EPM570_TRANSFER_Test_top.v)

LIBRARY TRIGGER TRANSFER BLOCK TRANSFER USER CODE
(EPT_ACTIVE_TRANSFER_LIBRARY.v) (ACTIVE_TRIGGER.v) (ACTIVE_TRANSFER.v) (ACTIVE_BLOCK.v)
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1 /#3388 04 0008800004440 44
2 fr#
3 //% Copyright Earth People Technology Inc. 2023
4 fI#
i fr#
& f/# File Name: EFT_SM57 RF UZ Top.v
7 //# Buthor: R. Jolly
8 /% Date: January 26, 2023
=] /% Revision: o
10 [r#
11 //# Development: USE Test Tool Interface board
2 //# Bpplication: Altera MAX V CPLD
13 //#% Description: This file contains werilog code which will allow access
14 fr# to Active Transfer Library. The MaX V receiwves its commands via
15 fi# TSE.
16 fI#
17 /%
18 fr#
19 P R R T T T
20 fI#
21 //#% Bevision History:
22 frE DATE VERSICN DETAILS
23 e 1/26/23 L Created EJJ
24 e RJJ
25 f1#
26 [r#
27 1%

B e S e e S S e E  E g

‘timescale 1lnsflps
33
34 R R R AR R AR AR AR AR R R R R AR R R R R R R R R R R R R
35 TKI* Module Declaration
16 AR R R AR R AR AR AR AR R R AR AR R R R R R R R KRR R R R
37
32  [Hmodule EPT_SMS7 AP U2 Top (
35
40
41 input wire CLE_6€MHZ,
42 input wire R5T,
43
44 S /ULRT COMMALND BUS
45 ontput wire UART OUT, //To external
46 inpunt wire UART IN, //From external
47
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48 input wire [L:0] LE_SER, J//XIOH —-- J10
49 input wire [2:0] LB _AD, /D -— J9
50 input wire [7:0] LB TOH, FS/XIOH —- J10
51 input wire [7:2] LB_ICL, f/XIOL —- J8
= f/Transceiver Control Signals
S ontput wire TR _DIR 1,
ontput wire TE_QOE 1,
58 ontput wire TR _DIR 2,
59 ontput wire TE_QE_2Z,
&0
61 ontput wire TE_DIE 3,
62 ontput wire TE_QE_3,
63
64 inpunt wire SW_USEER 1,
65 inpunt wire SW_USEER_2Z,
6&
67 input wire SLIDE SWITCH 1,
68 inpnt wire SLIDE SWITCH 2,
69
70 ontpnt reg LED 1 GEEEN,
71 ontpnt reg LED 1 RED,
T2 ontput reg LED 1 BLUE,
TG ontpunt reg LED 2 GEREEN,
75 ontput reg LED 2 RED,
76 ontpnt reg LED Z BLUE,

The interface from the library to the user code is two uni directional buses,

UC IN[22:0] and UC_OUT][20:0]. The UC IN[22:0] bus is an output bus (from the
library, input bus to the Active Modules) that is used channel data, address, length and
control information to the Active Modules. The UC_OUT/[21:0] bus is an input bus (to
the library, output bus from the Active Modules) that is used to communicate data,
address, length, and control information to the Active Modules.
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e
// Instantiate the EPT Library
> 610 fr—
561
562 active serial library ACTIVE SERTAL LIBRARY INST
563 [H {
564 .aa (aa) .,
565 .UART OQUT (URRT_OUT) ,
566 LUART_IN (uwarc_txd),
56&7
SE8 .UC_IN (UC_IN),
SE9 .UC_OoUT (UC_oUT)//,
571 [H fr. STATE OUT (active serial state_out),
572 r £ TEST_OUT (active transfer test_out)
T4 - )i
76 [ Sl -
77 J/ Instantiate the EPT Library
578 I
cTg I

The control bus UART _IN and UART_ OUT are used to channel data, and control
signals to the USB interface chip. These signals are connected directly to input and
output pins of the CPLD.

3.2.1 Active Trigger EndTerm

The Active Trigger has eight individual self resetting, active high, signals. These signals
are used to send a momentary turn on/off command to Host/User code. The Active
Trigger is not addressable so the module will be instantiated only once in the top level.
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743 wire [22+%3-1:0] wuc_out_m;

TG eptWireCR # (.M(2)) wireCR (UC_OUT, wc out m):;

745 active_ trigger ACTIVE TRIGGER TNST
746 [ (

ey uc_clk (CLE_6&68) ,

748 .uc_reset (E5T) ,

74459 .uc_in (UC_TIH) ,

750 .uc_out (uc_out m[ O*22 +: 22 ]},
751

752 .trigger to_host (trigger to _host),
TEE .trigger to device (trigger in byte)
754

NEE = ):

TLEA

To send a trigger, decide which bit (or multiple bits) of the eight bits you want to send
the trigger on. Then, set that bit (or bits) high. The Active Transfer Library will send a
high on that trigger bit for one clock cycle (66 MHz), then reset itself to zero. The bit
can stay high on the user code and does not need to be reset to zero. However, if the
user sends another trigger using the trigger byte, then any bit that is set high will cause a
trigger to occur on the Host side.
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277 S ——_————
278 [f S Detect Trigger Out to Host

278 ffmmm——_—_——————————————————————————————————— -
280 alway=s @ (TRIGGEE OUT or trigger in reset or reset)
281 [ begin

282 if{!'reset)

283 trigger to _host = 2'hi0;

284 el=e if (trigger in reset)

285 trigger to host = 2'hi;

286 else if (TRIGGER OUT > Z'h0)

287 trigger to_host = TRIGGER _OUT:

288 - end

285

280 [H -
291 /f BReset Trigger Cut to Host

292 = S ——————
283 always= @ (posedge CLE &€ or negedge reset)

234 [ begin

285 if{!re=set)

298 [H begin

287 trigger in reset <= 0;

24598 5 end

289 el=se

300 [H begin

301 if (trigger to host > 0)

302 trigger in reset <= 1'bl;

303 el=e

304 trigger in reset <= 0

305 5 end

306 5 end

So, care should be used if the user code uses byte masks to send triggers. It is best to set
only the trigger bits needed for a given time when sending triggers.

The user code must be setup to receive triggers from the Host. This can be done by
using an asynchronous always block. Whenever a change occurs on a particular trigger
bit (or bits), a conditional branch can detect if the trigger bit is for that block of code.
Then, execute some code based on that trigger.
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308 |- Ff—————————————— e
309 ff Detect Trigger In
310 - S ——_—_————
311 always @(trigger_in byte or trigger in reset or reset)
312 [F begin
31z if{lre=et)
314 [H begin
1l E trigger in detect = 1'b0;
316 = end
317 e€lse if (trigger in reset)
318 [0 begin
315 trigger_in detect = 1'b0;
320 = end
321 else if (trigger in byte > 2'h0)
322 [ begin
323 trigger_in detect = 1'bl;
324 = end
325 - end
3248
327 [H -
328 f/f Btore the wvalus of Trigger In
329 - S ——_————
330 always @ (posedge CLE 66 or negedge reset)
331 [ begin
332 if({lre=et)
333 [H begin
g trigger in store <= 2'0h0OL;

trigger_in reg <= L'k0;

trigger in reset <= 1'kLi;

LS Ld LA Ld
LS Ld LA Ld
n

-1

B end

338 else if (trigger in detect & !trigger in reg)
333 [ begin

340 if({crigger in byte != 0)

341 trigger in store[7:0] <= trigger in byte[7:0]:
342 trigger in reg <= L'kl;

33 v e end

344 else if (trigger in reg)

345 [H begin

346 trigger_in reg <= L'k0;

347 trigger_in reset <= 1'bl;

348 = end

e else if (!trigger in detect)

350 = begin

351 ﬁ] trigger in reg <= 1'bi;
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3.2.2 Active Transfer EndTerm

The Active Transfer module is used to send or receive a byte to/from the Host. This is
useful when the user’s microcontroller needs to send a byte from a measurement to the
Host for display or processing. The Active Transfer module is addressable, so up to
eight individual modules can be instantiated and separately addressed.

15 active transfer ACTIVE TRANSFER INST

75 = (

125 uc_clk (CLE_6&86),

T6 .uc_reset (reset),

761 .uc_in (UC_IN),

762 Luc out (uc_out m[ 1% +: 1),
Ta4 .start_transfer (transfer out reg),

765 .transfer received (cransfer in receiwved),
T6 .uc addr { Y.

769 .transfer to host (transfer out_ byte},

77 .transfer to_device (cransfer in byte)

771 L ):

172

To send a byte to the Host, select the appropriate address that corresponds to an address
on Host side. Place the byte in the “transfer to host” parameter, then strobe the
“start_transfer” bit. Setting the “start transfer” bit to high will send one byte from the
“transfer_to host” byte to the Host on the next clock high signal (66 MHz). The
“start_transfer” bit can stay high for the duration of the operation of the device, the
Active Transfer module will not send another byte. In order to send another byte, the
user must cycle the “start_transfer” bit to low for a minimum of one clock cycle (66
MHz). After the “start_transfer” bit has been cycled low, the rising edge of the bit will
cause the byte on the “transfer to _host” parameter to transfer to the host.
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181 -
182 [f ff Transfer byte to Device

183 S —————
184 always @ (TEANSFEER OUT EN or reset)

185 [ begin

186 if{!'re=et)

187 [& begin

188 transfer out detect = 1'bBE0;

189 = end

130 else

121 [H begin

192 if(cransfer to device reset)

1593 transfer out detect = 1'b0;

154 el=se if(TRANSFER COUT EN)

125 [H begin

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

158 = end

155 = end

200 - end

201

2oz [H S —_————
203 // Reset transfer to dewvice reset

204 - -
205 alway= @ (pozedge CLE &6 or negedge reset)

206 [3 begin

207 if (lreset)

208 [H begin

208 transfer to device reset <= 1'b0;

210 = end

211 else

212 [ begin

213 if(cransfer out_detect)

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

216 transfer to device reset <= 1'b0;
217 = end

218 = end

J
a
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To receive a byte, the Active Host will send a byte using it’s dll. The user code must
monitor the transfer received port. The transfer received port will assert high for one
clock cycle (66 MHz) when a byte is ready for reading on the transfer to device port.
User code should use an asynchronous always block to detect when the

transfer received port is asserted. Upon assertion, the user code should read the byte
from the transfer to device port into a local register.

3
=1
H
w
=]
7]
Hh
m
H
ot
o
5 H
[n]
]
of

[T 1 T =

always (@ (posedge CLE &6 or negedge resest)

begin
if (lres=set)

begin

&

transfer out <= 1'b0;
transfer out reg <= 1'b0;
transfer out_byte <= &'h0;

O oo

P end
else

[ RIS

= begin
E if{start transfer byte & !transfer out)
= begin

transfer out_byte <= TRANSFER HOST BYTE:
transfer out reg <= 1'bl;

0 n

transfer out <= 1'bl;
P end
else if({start_transfer byte & transfer ourt)

S WL T T T TN T S T T T Y TR S Y % 5 Y % T % S % T S ) % Y % I 8 |

(ST ]

F
[T}
1Lk

begin

transfer out reg <= 1'b0;
transfer out <= 1'bl;

f
L Ry

r end

f
1 & N b

else if(!start transfer byte & transfer out)
= begin
tran=sfer out_reg <= 1'b0;

transfer out <= 1'b0;
= end
P end

| T B O I o I I s Lt I R s I s S S S s ]

f
0 e m

= end

3.2.3 Active Block EndTerm

The Active Block module 1s designed to transfer blocks of data between Host and User
Code and vice versa. This allows buffers of data to be transferred with a minimal
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amount of code. The Active Block module is addressable, so up to eight individual
modules can be instantiated and separately addressed. The length of the block to be
transferred must also be specified in the uc length port.

o o o o Co (8=
1k

%]

%]

P S IR % T Y T %

TUI % |

i
s
1

(1]

active_block

.5tart_transfer
.transfer received

.tranzfer ready

-uc_addr
.uc_length

.transfer_to_host
.transfer to device

.5TATE OUT
.TEST_BUS

= )

BLOCE TRANSFER TINST

812 [H (

813 uc_clk (CLE_66) ,

814 .uc_reset (RE5T) ,

815 .uc_in (UC_IN),

81 .uc_out (uc_out_m[ =+ +: 1),

(block out regq),
(block in rcvy),

(block byte ready),

( ).
(ELOCK_COUNT 8),

(block out byte),
(block in data),

(block =tate out),
(Block out test bus)

To send a block, it’s best to have buffer filled in a previous transaction, Then assert the
start_transfer bit. This method is opposed to collecting and processing data bytes after
the start_transfer bit has been asserted and data is being sent to the Host.

Once the buffer to send is filled with the requisite amount of data, the address and
buffer length should be written to the uc_addr and uc_length ports. Set the start transfer
bit high, the user code should monitor the transfer ready port. At the rising edge of the
transfer ready port, the byte at transfer to host port is transferred to the USB chip.
Once this occurs, the user code should copy the next byte in the buffer to
transfer to host port. On the next rising edge of transfer-ready, the byte at
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transfer to host will be transferred to theUSB chip. This process continues until the
number of bytes desicribed by the uc length have been transferred into the USB chip.
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f = o
// Registers to start Block Transfer Out
J =
always @ (posedge CLE_ &6 or negedge RS5T)
begin
if (IR5T)
begin
bBlock out_reg <= _'bl;
start_block transfer reg <= 1'b0;
end
else
begin
if(start_block transfer & !start block transfer reg)
start block transfer reg <= 1'bl;
else if(start_block transfer reg & !block _out_reg)
begin
bBlock out_reg <= 1'kLl;
end
else if(block out counter >= ELOCK COUNT_ &)
begin
block out_reg <= 1'b0O;
start block transfer reg <= 1'b0;
end
end
end
J
/{ Data for Block Transfer Out
f = o
always @ (posedge CLE &6 or negedge RST)
begin
if(IRET)
begin
block out counter <= 0;
end
else
begin
if({block byte ready)
bkegin
block out counter <= block out counter + 2
end
else if(block out counter »>= BLOCE COUNT 8 )
begin
block out counter <= O;
end
end
end
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To receive a buffer from the Host, the user code should monitor the transfer received
port for assertion. When the bit is asserted, the next rising edge of transfer ready will
indicate that the byte at transfer to device is ready for the user code to read.

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

3.3 Timing Diagram for Active Transfer EndTerms

The Active Transfer Library uses the 66 MHz clock to organize the transfers to Host
and transfer to Device. The timing of the transfers depends on this clock and the
specifications of the USB chip. Users should use the timing diagrams to ensure proper
operation of user code in data transfer.

3.3.1 Active Trigger EndTerm Timing

15.15 ns
wocesnnef | [ [ LI LML L L L L L L L L L
|.d 15.15 ns
TRIGGER HOST (Each Bit) / 6.5ns \ / \

SETUP TIME

Figure xx Active Trigger to Host Timing

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

Figure xx Active Trigger to Device Timing

3.3.2 Active Transfer EndTerm Timing

cmcx(ssmuz)|||||||||I|||||I|I||I|Illlllllll
I|= 454 ns +15'15 ns PT"
START_TRANSFER / \_4/—\—

5.4 ns 5.4 n n—-l
5.4 ns H 5.4ns
TRANSFER_TO_HOST —< >_<

N
/
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Figure xx Active Transfer To Host Timing

15.15 ns

CLOCK (66 MHz)

| | | |
[ 301ns ‘15.15 ns [ 30.1ns ‘

5.4 ns 5.4 nsn—-{
5.4ns I'_' 5.4ns
TRANSFER_TO_DEVICE—<ﬁ<' N\
/

Figure xx Active Transfer To Device Timing

TRANSFER_RECEIVED

3.3.3 Active Block EndTerm Timing

15.15ns

4

303.1ns 15.15 ns

START_TRANSFER / "_JG—C
135ns
15.15 ns
TRANSFER_READY I I I I I | I I I I I I I |

4N 1303n

CLOCK (66 MHz)

0.3 ns

TRANSFER.TO_HOST — ovieo > ovier > oviez > ovies > svrea >—< sves >—< svres > BYiE7 >—
Figure xx Active Block To Host Timing

15.15ns

0

CLOCK (66 MHz)
}‘—-l 15.15ns
1080 ns _‘l P—
TRANSFER_RECEIVED __/ 15.15ns \

1110 ns

TRANSFER_READY ” n n n n L

.4 ns 30.3 n:

0.3 ns.

TRANSFER_TO_DEVICE —< BYTE O >—< BYTE 1 >—< BYTE 2 >—< BYTE 3 >—< BYTE 4 >—< BYTE 5 >—< BYTE 6 >—< BYTE 7 >—

Figure xx Active Block To Device Timing
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4 Compiling, Synthesizing, and Programming CPLD

QUARTUS \

PRIME

DESIGN SOFTWARE

The CPLD on the UnoProLogic can be programmed with the Active Transfer Library
and custom HDL code created by the user. Programming the CPLD requires the use of
the Quartus Prime software and a standard USB cable. There are no extra parts to buy,
just plug in the USB cable. Once the user HDL code is written according to the syntax
rules of the language (Verilog and VHDL) it can be compiled and synthesized using the
Quartus Prime software. This manual will not focus on HDL coding or proper coding
techniques, instead it will use the example code to compile, synthesize and program the
CPLD.

4.1 Setting up the Project and Compiling
Once the HDL code (Verilog or VHDL) is written and verified using a simulator, a
project can be created using Quartus Prime Lite. Writing the HDL code and simulating
it will be covered in later sections. Bring up Quartus Prime Lite, then use Windows
Explorer to browse to C:\Users\nelso\Documents\EPT 5M57 AP U2 Transfer Test to
create a new directory called: “EPT Transfer Test”.
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« v o] » ThisPC » Windows (C:) » Users » nelso » Documents » EPT_5M57_AP_U2 Transfer Test
v nelse * [ Name - Date modified
> .android
> .arduinelDE
> .dotnet
ms-ad

J 3D Objects
> AppData
> 4 Application Data
[35] Contacts
> n Cookies
v Documents
> EPT_3M37_AP_M4_Transfer_Test
EPT_5M37_AP_U2 Transfer_Test
> @ My Music
> a1 My Pictures
» I My Videos

Open Quartus Prime by clicking on the ico

Page

Type

This folder is empty.
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(G Quartus Prime Lite Edition

File Edit View Project Assignments Processing Tools Window Help

HA R = IRl slieNe

Vs s4TSrreo@aidE

Project wagamr{ 4 Hierarchy

-algs =

% Compilation Hierarchy

Tasks Compilation

=488 x

Quartus Prime

Task
~ P compile Design
> P Analysis & Synthesis
> P> Fitter (Place & Route)

> P Assembler (Generate programr

® Buy Software

o x

Search stieacom | @

|IP Catalog

Device Family

[

MAX W

-
o
%

i

v G installed 1P
V' Project Directory

No Selection Available

¥ Library

>

>

>

>

>

Basic Functions

DsP

Interface Protocols
Processors and Peripherals

University Program

@ search for Partner 1P

a B T Aebis 5 4 + add.
|l BB E A Fore (88 e | (88 Fmanes]

; Type ID  Message

?

ﬁ System  Processing

100%  00:00:14

Under Quartus, Select File->New Project Wizard. The Wizard will walk you through
setting up files and directories for your project.
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Ok Quartus Prime Lite Edition

File Edit View Project Assignments Processing Tools Window Help

o - 1/ SEODr 5004

Close CrieFa vaqe | & Home a
Al New Pi "t Wizard. .
P U Recent Projects
£ Open Project.. Ctrl+J

EPT_5M57_AP_M4_Top.gpf
sers/nelso/Documents/EPT_5M57_AP_M4_Transfer_Test/EPT_S5M57_AP_M4_Top/{
EPT_5M57_AP_M4_Top.qpf

Save Project

Close Project

Save Ctri+s y/Code_FPGA/EPT_5M57_AP_M4_Transfer_Test/EPT_SM57_AP_M4_Transfer_Te|
Save As EPT_5M57_AP_M4_Transfer_Test.qpf
A e al TS sers/nelso/Documents/EPT_5M57_AP_M4_Transfer_Test/EPT_5M57_AP_M4_Trans
ave rl+Shift+
PT_5M57_AP_U2_Top.qpf
File Properties.. (C:/Jolly e FPGAJEPT_S5M57_AP_U2_Transfer_Test/EPT_5M57_AP_U2_Transfer_Te
Create [ Update 4
(Epmarit *ﬁ New Project Wizard ﬁ’ Open Project
Convert Programming Files
[l Page setup. - |=la8 =
0 - Q il
Print Preview
Tim
B print. Ctri+P Compare Editions Documentation

Recent Files 4 © ‘
Recent Project: L
ecent Projects Support What's New Notifications

files)

Exit Alt+Fa
3 Timing Analysis
> EDA Netlist Writer een again
- v
[4 >
Al (O (& A] A [F sFie 88 Fin.. | |88 Find Next

o X

‘Type ID  Message

At the Top-Level Entity page, browse to the C:\Users\<your name>\Documents\
EPT 5M57 AP U2 Transfer Test\ EPT 5SM57 AP U2 Top directory to store your
project. Type in a name for your project “EPT _5M57 AP U2 Top”.
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{h New Project Wizard

Directory, Name, Top-Level Entity

What is the working directory for this project?

| C:\Users\nelso\Documents\EPT_SM57_AP U2 Transfer Test\EPFT_SM57_AP U2 Top | .

What is the name of this project?

|EPT_5M57_AP_U2_Tup| |

What is the name of the top-level design entity for this project? This name is case sensitive and must exactly match the entity name in the

design file.

|EF’T75M5?7AP7U27TDp |

Use Existing Project Settings.

Finish Cancel Help
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G New Project Wizard x
Project Type
Select the type of project to create.

® Em pty project
Create new project by specifying project files and libraries, target device family and device, and EDA tool settings.
O Project template

Create a project from an existing design template. You can choose from design templates installed with the Quartus Prime software, or
download design templates from the Design Store.

< Back Finish Cancel Help

Select Next. At the Add Files window: Browse to the
\Projects HDL\EPT Transfer Test \src folder of the UnoProLogicDevelopment System
DVD. Copy the files from the following directory.

| [F] || = | Cloliy\Products\Earth People Technology\UNOPROLOGIC_USB_CPLD_PROJECT_4.5_DVD\Projects_HDL\EPT

bome s view

UNOPROLOGIC_USE_CPLD_PROJECT 4.0_DVD
UNOPROLOGIC_USB_CPLD_PROJECT_4.5_DVD

Testbench 4/22/2023 718 PM File folder

« v 4[] <« Projects HDL > EPT_SMS7_AP_U2_ Transfer_Test v o O Search EPT_SMS7_AP_U2_Transfer_Test
ODINLINK_MAXPRO_DEV_S¥S_PROJECT_2.7_DVD A [ Nome - Date modified Type Size
POWERG_DUAL_ POWER_SUPPLY_1.3 DVD EPT 5M57_AP_U2 Top 4/22/2023 713 PM File folder
UNO_SERIAL_GRAPH TOOL PROJECT 1.5 CD ModelSim 4/22/2023 7:18 PM File folder
UNOMAX_CPLD_SVSTEM_PROJECT_4.0_DVD sim 4/22/2023 718 PM File folder
UNOMAX_CPLD_SYSTEM_PROJECT.4.5_DVD src 4/22/2023 713 PM File folder
test 4/22/2023 718 PM File folder

Documentation

Drivers

Projects_ActiveHost_64Bit

Projects_Arduine

Projects_HDL
EPT_SMS7_AP_U2_Data_Collector
EPT_SM57_AP_U2 Transfer_Test
EPT 5MS7_AP_U2_UnoProlyzer

EDT Artinva Trancfar |ikran:

Then paste them in the C:/users/<your name>/Documents/
EPT 5M57 AP_U2 Tranfer Test\ EPT 5M57 AP U2 Top folder:
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Home  Share  View

<« « 4[> THisPC > Windows(C) » Users » nelso > Documents > EPTSMS7_AP_U2 Transfer Test
nelso A O Name Date modified
android EPT_SMS7_AP_U2_Top 5/16/2023 357 PM
-arduinelDE ModelSim 5/16/2023 3:57 PM
dotnet sim 5/16/2023 3:57 PM
ms-ad st 5/16/2023 3:57 M
B 30 Objects test 5/16/2023 3:57 BM
Testbench 5/16/2023 357 PM
AppDats
+ Application Data
29 Contacts
o Cookies
Documents

| EPT_SM37_AP_M4_Transfer_Test
i EPT_SMS7_AP_U2_Transfer_Test
EPT_SMS7_AP_U2 Top
ModelSim

Then gomto the “Add Files” page:

G New Project Wizard

Add Files

Select the design files you want to include in the project. Click Add All to add all design files in the project directory to the project.

Note: you can always add design files to the project later.

File name: | Add
- %] agdan
FileName Type Library Design Entry/Synthesis Tool HDL Version e
up
Down
Properties
Specify the path names of any non-default libraries. |User Libraries...
Finish Cancel Help

On the Resource page, click “Select File” and navigate to the folder:

Page

Type

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

Size
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Select File
« © 4 [ ThisPC > Windows(Cj) > Users > nelso > Documents > EPT_SMS7_AP_U2 Transfer_Te:
Organize v New folder
.dotnet ~ O Mame
meed EPT_SMS7_AP_U2_Top
B 3D Objects Modelsim
AppDats sim
» Application Data ste
test
(13 Contacts
Testbench
» Cookies estbencl
v Documents

| 4

EPT_SM57_AP_MA_Transfer_Test
> EPT.SMST_AP_U2 Transfer_Test
o) My Music
s MyPictures
5 My Videos
Visual Studic 2012
& Downloads

les)

st >

Date medified

~flonet0LP
X
!

Type

File folder
File folder
File folder
File folder
File folder

File folder

[ O Search EPT_SMS7_AP_U2_Tra...

=- 0 @

File name:

< Back

Active block.v
Active_transfer.v

Active trigger.v
Active Serial library.v
Endpoint registers.v

FT 245 state machine.v
eptWireOr.v
mem_array.v
read_control logic.v
Serial clock.v
Uart_receiver.v
Uart_transmitter.v
write_control logic.v
EPT 5M57 AP_U2 Top.v
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lone 10LP
% E
I
Select File
- v 4 | |> ThisPC > Windows (C) » Users > nelso > Documents » EPT_SMST_AP_UZ Transfer Test > sic
Organize v New folder
«otnet A O Name Date modified Type
‘ms-ad active_blocky 3/2/2021 4:29 PM VFile
M 3D Objects active_centrol_register.v 3/2/2021 429 PM V File
AppDats active_serial_library.v 12/26/2021 2:36 PM VFile
+ Application Data active_transfer.y 3/2/2021 4:29 PM VFile
9 Contocts active_transfer_uarty 12/25/202110:19PM  VFile
[ active_trigger 3/2/2021 4:29 PM VFile
. Cookies e
[ define 111172012 1202AM  VFile
Documents [ endpoint _registers.y 12/25/202110:21 PM VFile
EPT_SMS7_AP_M4_Transfer_Test o EPTSMSTAP_U2_Topw T
EPT_SM57_AP_U2 Transfer Test [ eptWireORw 7/5/2012 11:53 PM VFile
o My Music  flipflop.v 7/8/2013 3:55 PM VFile
L My Pictures £1.245_state_machinev 12/25/202110:29PM  VFile
5 My Videos mem_amay.v 2/7/2012 2:05 PM VFile
: 7/8/2013 3:37 PM VFil
Visual Studio 2019 e - =
— read_control_logic.v 3/2/2021 4:29 PM VFile
¥ Downloads v & serial_clockv 3/2/2021 429 PM VFile

Search src

v o P

Size

10KB
4KB
7KB
9KB
16 KB
4KB
3KB
22KB
20KB
2KB
1KB
12KB
2KB
1KB
3KB
2KB

File name: | “write_control_logic.v

active_block.v" "active_control_register.y" "active serial library.v

Cancel

active_transfer.v" "active_transfer_uartv" "active_trigger.v” "defines" v ‘ Design Files (“.tdf *.vhd *vhd| * ~

< Back Finish Cancel Help

Settings - EPT_570_AP_Transfer_Test

Category:

General

Files

Libraries

Operating Settings and Conditions
voltage
Temperature

Compilation Process Settings
Early Timing Estimate
Incremental Compilation
Physical Synthesis Optimizations

EDA Tool Settings
Design Entry/Synthesis
Simulation
Formal Verification
Board-Level

Analysis & Synthesis Settings
WHDL Input
Verilog HDL Input
Default Parameters

Fitter Settings

TimeQuest Timing Analyzer

Assembler

Design Assistant

SignalTap II Logic Analyzer

Logic Analyzer Interface

PowerPlay Power Analyzer Settings

SN Analyzer

.

.

S

S

Select the design files you want to indude in the project. Click Add Al to adid all design fies in the project drectory to the project.

File name: [oa) Add
Type

EPT USB-CPLD Development System CD/Projects_HDL/EFT_Transfer_Test/srcfrite_control_logic.v Verlog HOL File

EPT USB-CPLD Development System CD/Projects_HDL/EFT_Transfer_Test/src/read_control_logic.w Verllog HDL File Remove

JEPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/mem_array.v Verilog HOL File

|EPT USE-CPLD Development System CD/Projects_HOL/EPT_Transfer_Test/src/eptWireOR.v Verilog HDL File up

JEPT USB-CPLD Development System CD/Projects_HDL/EPT _Transfer_Test/src/EPT_S70_AP_U2_Top.v Verilog HDL File

JEPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/active_rigger.vam Verlog QuartusMa | Dovin

EPT USB-CPLD Development System CD/Projects_HDL/EFT_Transfer_Test/src/active_ransfer_library.vam Verlog Quartus Ma

JEPT USB-CPLD Development System CD/Projects_HDL/EPT Transfer_Test/src/active_transfer.vgm Verilog Quartus Ma| | Preperties

JEPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/active_block.vqm Verilog Quartus Ma

« m ] v

WBuySoftware | [ ok ][ cancel ][ apaly ][ el

Select Next, at the Device Family group, select MAX V for Family. In the Available
Devices group, browse down to SM570ZT100C5 for Name.

Page

94



x _/—o
~— —_

TERRANOLOGIC
USB CPLD Development System User Manual

Ok New Project Wizard
Family, Device & Board Settings

Device Board

Select the family and device you want to target for compilation.
You can install additional device support with the Install Devices command on the Tools menu.

To determine the version of the Quartus Prime software in which your target device is supported, refer to the Device Support List webpage.

Device family Show in ‘Available devices' list
Family:  MAX V T Package: Any

Al - Pin count Any
Target device Core speed grade: | Any

O Auto device selected by the Fitter

@® specific device selected in ‘Available devices' list

Other: n/a

Available devices:

Name Core Voltage LEs UFM blocks
5M570ZM100C4 1.8v 570 1
5SM570ZM100C5 1.8v 570 1
5M570ZM 10015 1.8v 570 1
5M570ZT100A5 1.8v 570 1
5M570ZT100C4 1.8v 570 1
5M570ZT10015 1.8v 570 1
5M570ZT144C4 1.8v 570 1
SM570ZT144C5 1.8v 570 1
5M570ZT14415 1.8v 570 1
5M1270ZF256A5 1.8V 1270 1
5M1270ZF256C4 1.8v 1270 1

Ve

PEEPN

Name filter:

4 show advanced devices

Select Next, leave defaults for the EDA Tool Settings.

Page
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@ New Project Wizard

i

EDA Tool Settings [page 4 of 5]

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

EDA tools:

Tool Type Tool Name Format(s) Run Tool Automatically |
EDemgn Entry/Synthesis [ <Mane > A ] <MNone= v Run this tool automatically to synthesize the|
Simulation <None > x || <Mone> - Run gate-evel simulation automatically aften
Formal Verification <Mone > -

Board-Level Timing <MNone>

Symbol <MNone>
Signal Integrity <Mone>

Boundary Scan <Mone>

[ < Back ]l Mext = |[ Finish ][ Cancel ][ Help ]

Select Next, then select Finish. You are done with the project level selections.
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(& Mew Project Wizard K

Summary

‘When you click Finish, the project will be created with the following settings

Project directory: C:\Users\nelso\Documents\EPT_5M57_AP_U2_Transfer_Test\EPT_5M57_AP_U2_Top
Project name: EPT_SM57_AP_U2 Top ]
Top-level design entity: EPT_5M57_AP_U2_Top

Number of files added: 21

Number of user libraries added: o

Device assignments

Design template: nfa
Family name: MAX WV
Device: 5M570ZT144C5
Board n/a

EDA tools:
Design entry/synthesis: <Mone> (<Mone>)
Simulation: <None> (<None>)
Timing analysis: 0

Operating conditions:
VCCINT voltage: 1.8v

Junction temperature range: 0-85°C

= Back Mext > Cancel Help

Next, we will select the pins and synthesize the project.

4.1.1 Selecting Pins and Synthesizing

With the project created, we need to assign pins to the project. The signals defined in
the top level file (in this case: EPT 5M57 AP U2 Top.v) will connect directly to pins
on the CPLD. The Pin Planner Tool from Quartus Prime will add the pins and check to
verify that our pin selections do not violate any restrictions of the device. In the case of
this example we will import pin assignments that created at an earlier time. Under
Assignments, Select Import Assignments.

Page

97



S

_\._\,

N

—

TERRANOLOGIC

USB CPLD Development System User Manual

(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  —

File Edit View Project Assignments Processing Tools

DR W< N||Y beie

=" Settings..
Project Nav.gaw{ I\ Herarchy -

Entity-Instar
2 Max v: sms70zT100cs | © Fin Planner
> EB gpT 5M57_AP_UZ_Te

I Back-Annotate Assignments_.
Import Assignments...
PoR RS SIgmEntE

Assignment Groups. ..

&  Logic Lock Regions Window

& Assignment Editor

Remove Assignments...

& Design Partitions Window

Window  Help

BrOr e L0 E e

o x

Search altera.com (]

Ctrl+Shift+E

IP Catalog

Ctrl+ShiftrA
Ctrl+ShifteN

Alt+L

Quartus Prime

- x| =
~ i installed 1P
¥ Project Directory
No Selection Available
~ Library
> Basic Functions
> bsp
> Interface Protocols
> Pracessors and Peripherals
> University Program

@ search for Partner P

Tasks Compilation '|E pa=x
Task ~
+ v P CompileDesign
> P Analysis & synthesis & Buy Software
> P Fitter [Place & Route) %
4 > P Assembler [Generate programr
s S e debie v
S > + Add
g | AL @ @ El [¥ <<riliers> ‘ 88 Find._ ‘ ‘ﬁ rmdum‘
f
= | Type ID  Message
@
f
3| system  Frocessing

Imports assignments from other sources

At the Import Assignment dialog box, Browse to the
\Projects HDL\EPT Transfer Test\ EPT 5M57 AP U2 TOP folder of the
UnoProLogicDevelopment System DVD. Select the “EPT _SM57 AP U2 Top.qsf”

file.
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Select File X
2
« « 4 [l Jolly > Products > EarthPeople Technology > UNOPROLOGIC_USB_CPLD_PROJECT.A5.DVD » Projects HDL » EPT_SMST.AP_U2 Tiansfer Test > EPT_SMS7AP_U2 Top > voo S AP_U2_Top
Organize +  New folder m @
UNOPROLOGIC_USB_CPLD_PROJECT 45 DVD A Name - Date maodified Trpe Size
Documentation " e folder
Drivers incremental_db File folder
Projects ActiveHost_648it output files File folder
Projects. Arduino simulation File folder
Projects. HDL [ EPT_SMS7.4P_U2 Top.out.sde SDC File 5KB
| EPT_SMS7_AP_U2_Data_Collector L EPTSMST_AP U2 Top.qst e K

EPT_SM57_AP_U2_Transfer_Test
EPT_SM57_AP_U2 Top
Modelsim

Testbench
EPT_5MS57_AP_U2_UnoProlyzer

File name: | EPT_5M57_AP_U2 _Top.qsf | [Import Fites (*.gsf *.esf act“.c ~

Al

[y r ssrme i P e

Ok Import Assignments

Specify the source and categories of assignments to import.

File name: k_USB_CPLD_PROJECT_4.5_DVDjPruject5_HDL¢‘EPT_SM5?_AP_U2_Tran5fer_Te5tjEPT_SMS?_AP_UE_TDp}EPT_SMS7_AF’_U2_Tup.qsf| D Categories...

Copy existing assignments into EPT_5M57_AP_U2_Top.qsf bak before importing Advanced...

OK Cancel Help

Click Ok. Under Assignments, Select Pin Planner. Verify the pins have been imported
correctly.
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: Quartus Prime Lite Edition - C:/Users/nelso/Decuments/EPT_5SM57_AP_U2_Transfer_Test/EPT_SM37_AP_U2_Top/EPT_SM37_AP_U2_Top - EPT_SM37_AP_UZ_Top

S/ SOCOUP+4.QOLOHE O

Yile Edit  View Project = Assignments Processing Tools Window Help

D F= E % 3‘ Device..

Settings... Ctrl+shift+£
‘aject Mavigator . )
T & assignmentEditor Ctrl+Shiftsa

Pin Planner Ctrl+shiftsN

~ ik installed IP

¥ Project Direct

% MAX V- 5M5707T144C5 Remove Assignments...
. BB

v EPT_SMST_AP U2 To I Back-Annotate Assignments...
No Select]
Import Assignments... o Selectic

v 1

Export Assignments... Library
>
Assignment Groups... Basic Func

> DsP
&  Logic Lock Regions Window Ali+L > Interface P
o Design Partitions Window Alt+D > Processors
> University

@ searchforpar

1sks Compilation MEI-E

) Quartus Prime

Task Tim,
~ P Compile Design
> P Analysis & Synthesis

> P Fitter (Place & Route)

w Buy Software

J

> P Assembler (Generate programming files)

> w Timing Analysis

> P EDA Netlist Writer S

The pin locations should not need to be changed for UnoProLogicDevelopment System.
However, if you need to change any pin location, just click on the “location” column for
the particular node you wish to change. Then, select the new pin location from the drop
down box.
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4 Pin Planner - Ci/Users/nelso/Documents/EPT_SM57_AP_U2_Transfer_Test/EPT_SM37_AP_U2_Top/EPT_SMS7_AP_U2_Top - EPT_SMS7_AP_U2_Top

€ > ul

nem
i Oa
e

) $eoE

e

Y

Fil= Edit View Processing Tools Window Help Search altera.com []
Report 18 x e e Pin Legend R =
+ODDDREDVAVDDDODDYRADDDEDDDODAYEDDDEC

Report not available :é’ §E symbol Pin Type ?
2; §" O Userlfo
;g Top View B: [ ] Userassigned I...
'.D Wire Bond ?i - [ ] Fitter assigned |..
‘é §: (] Unbonded pad
. g8: @  Reservedpin
I; 'S (€] DEV.OE
‘A 'S ® DEV CLR
Groups  Report i 'S y -
Bt} °- o DIFF_n output
[Tasks kel _g MAX V g* o) DIFF_p output
~ Early Pin Planning o zs é‘i CLK n
B Early Pin Planning.. -2 SM570ZT144C5 EB: & oI
P Run |/ Assignment Analysi i §f & Tek
B Export Pin Assignments : B 3 ™S
[ I v YR Ll Vbl ) -
5 ot © DO v
* | Named{* || Edit Filter: Pins: all -
i Node Name Direction Location /0 Bank /O Standard Reserved  CurrentStrength  Differential Pair  Strict Preservatior "
- CLK_66MHZ Input PIN_12 1 3.3-VLVTTL 16mA [default)
& LB_aD[s] Input PIN_35 1 33V LVTTL 16ma (default)
- LB_AD[4] Input PIN_36 1 3.3-VLVTTL 16mA [default)
- LB_AD[3] Input PIN_38 1 33V LVTTL 16ma (default)
- LB_AD[2] Input PIN_40 1 3.3-VLVTTL 16mA [default)
& LB_aD[1] Input PIN_41 1 33V LVTTL 16ma (default)
& LB_AD[D] Input PIN_42 1 3.3-VLVTTL 16mA [default)
- LB_IOH[7] Input PIN_16 1 3.3V LVTTL 16mA (default)
& LB_IOH[8] Input PIN_15 1 3.3-VLVTTL 16mA [default)
- LB_IOH[s] Input PIN_7 1 3.3V LVTTL 16mA (default)
& LB _IOH[4] Input PIN & 1 3.3-VLVTTL 16mA [default)
- LB_IOH[3] Input PIN_5 1 3.3V LVTTL 16mA (default)
& LB _I0H[Z] Input PIN 4 1 3.3-VLVTTL 16mA [default)
- LB_IOH[1] Input PIN_3 1 3.3V LVTTL 16mA (default)
& LB_IOH[0] Input PIN 2 1 3.3-VLVTTL 16mA [default)
& LB_10L[7] Input PIN_99 3.3V LVTTL 16mA (default)
- LB 10L[5] Input PIN_98 2 3.3-VLVTTL 16mA [default)
& LB I0L[5] Input PIN_97 2 3.3-V LVTTL 16mA {default)
& LB 10L[4] Input PIN_96 2 3.3-VLVITL 16mA [default)
& LB_10L[3] Input PIN_82 3.3-v LVTTL 16mA {default)
- LB 10L[2] Input PIN_91 2 3.3-VLVTTL 16mA [default)
& LB_10L[1] Input PIN_B9 2 3.3-V LVTTL 16mA {default)
& LB 10L[0] Input PIN_87 2 3.3-VLVTTL 16mA [default)
£ |&- LB seR[) Input PIN_34 1 3.3-V LVTTL 16mA {default)
= |- LB SER[D] Input PIN_33 1 3.3-VLVTTL 16mA [default) v
0%  00:00:00

Exit the Pin Planner. Next, we need to add the Synopsys Design Constraint file. This
file contains timing constraints which forces the built in tool called TimeQuest Timing
Analyzer to analyze the path of the synthesized HDL code with setup and hold times of

the internal registers. It takes note of any path that may be too long to appropriately

meet the timing qualifications. For more information on TimeQuest Timing Analyzer,

S€C

https://ttp.intel.com/Public/Pub/fpgaup/pub/Teaching Materials/current/Tutorials/VHD

L/Timequest.pdf
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Browse to the \Projects HDL\EPT Transfer Test\ EPT 5M57 AP U2 Top folder of
the UnoProLogic Development System DVD. Select the

“EPT 5M57 AP U2 Top.sdc” file.
Home snare  view

« « 4[]« EPTSMS7AP_U2 Tra... > EPTSMSTAP_UZTop > v o O Search EPLS
UNOMAX_CPLD_SYSTEM_PROJECT 4.5 DVD A [ Neme Date modified Type Size
UNOPROLOGIC_USB_CPLD_PROJECT_4.0_DVD " P e folder

| | UNGPROLOGIC_USB_CPLD_PROJECT 45 DVD incremental_db 4 File folder

Documentation output files 4 File folder

Drivers 4 File folder
Projects_ActiveHost_84Bit 2 SDC File 5KB
Projects_Arduino = - QPR ke
[7] EPT_SMS7_AP_U2_Top.qst 3 QSF File 7K8

v || Projects HDL =

[ EPT_SMS7_AP_U2 Top.qws 3 QWS File 3Ke
EPT_SMS7_AP_U2 Data_Collector [] EPT_SMST_AP_U2 Top_sssignment_de... 3 QDF File 18K8

v || EPTSMSTAP_U2 Transfer_Test
> || EPT.SMS7.AP_U2 Top
ModelSim
sim

src

Copy the file and browse to C:\Users\nelso\Documents\
EPT 5M57 AP U2 Transfer Test\ EPT 5M57 AP U2 Top directory. Paste the file.

« « 4 1> ThisPC » Windews (G » Users > nelso » Documents > EPT_SMS7.AP_U2_Transfer_Test » EPT_SMS7_AP_U2 Top v o O Search EPTSN
v || nelse A [ Name ” Date modified Type Size
android db File folder
«arduinolDE incremental_db File folder
dotnet output files File folder
ms-ad simulstion File folder
B 3 Obects | 1 e 5057.2p U2 Top.out e SDC File ske
ApoData EPT_SMS7_AP_UZ_Topapt QPF File 28
] EPT_SMS7_AP_U2_Top.qst QSF File ke
& Application Data [ EPT_SMS7_AP_U2 Top.qsfibak BAK File 7K8
[ Contacts [ EPT_5MS7_AP_U2_Top_assignment_de. QDF File 48KB
» Cookies
~ | Documents

| EPT_SMS7_AP_M4_Transfer_Test
| v || EPT_5MS7_AP_U2 Transfer Test
5 | EPT 5M57 AP U2 Too

Select the Start Compilation button.
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{3 Quartus Prime Lite Edition - C:/Jolly/Products/Earth People Technology/UNOMAX_CPLD_SVSTEM_PROJECT_4.0_DVD/Projects HDL/EPT_SMS7_AP_U2_Transfer_Test/EPT_SMS57_AP_U2_Top/EPT_SMS7_AP_U2_Top - EPT_SMS7_AP_U2_Top

File Edit View Project Assignments Processing Tools

D d|*

nnc

Project Navigator #\ Hierarchy

v‘qnax

Entity-Instance
A% MAX V: SM570ZT100C5
> BB £pT_sM57_AP_U2_Top

Tasks Compilation

Task

+ v P Compile Design

> P Analysis & Synthesis

> P Fitter (Place & Routs)

Window  Help

EPT_5M57_AP_U2_Top I o e @iV

Quartus Prime

' > P Assembler (Generate programr
o s v
< >
2w S E N Fme
]

Type ID  Message

[ 88Finc.. | 8 Findnex

- [m] x

Search altera com o

|ie catatog 28 x|

o X

¥ @ Installed IP

¥ Project Directory
No Selection Available
¥ Library
> Basic Functions
> psp
> Interface Protocols
> Processors and Peripherals
> University Program

@ search for Partner P

|Messages

System  Processing

Then compilation will start.
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Y dition - C.

File EGt View Project Assignments Processing Tools Window Help

6 » ¢ s

_SMS7_AP_W4_Transter_Tost/EPT_SMST_AP_MA4 Top/EPT_SMS7_AP_MA

op - EPT_SMST_AP M4 Top. - o x

1/ GSOPr+rPO0AOE 9

NHearchy  ~0 88 x| © CompiationReport- EPT_sMS7_AP_M4 Top ) ® Catalog 28
[Table of Contents LYo som . <
A MAX V- SM570ZT100CS B Flow Summary -« v v U instale
B oy sms7_aP 14 _Top B2 Fiow Settings Flow Status Inprogress - Mon May 08 2134502023 | v pygyecs Divectory
FE Flow Non-Defaul Global Sefings || Quartus Prime Version 20,10 Bukd 711 08/08/2020'5J ite Edtol X o
B Flow Etapred Time Revizion hame EPT_SMS7_AP M4 Top P
B Flow 05 Summary || Top-tevet Entity Name  €77._5m57 45 M Top .
= FiowLog | Famity MAX V.
W Anatysis & Synthesis
© Flow Messages ess0rs and Peripheral
© Flow Suppressed Messages S
@ sexchfor
< >
Tasks Compitation rmgex
Task T 2
Jow v »
Jas [S
| ow >
| ow >
[ow >
>
<N B > i« 3|3 >t Ak
A A [V e O8Find. | 88 Findext
pe Message -
° Running quartus Prime analysis & synthesis
o Command: quartus_map --read_sertings_files=on —-write_settings_files=off EPT_SM57_AP_M4_Top -c EPT_SM57_AP_M4_Top
A 18236 Number of processors has not been specified which may cause overloading on shared machines. Set the global assignment NUM_PARALLEL_PROCESSORS in your QSF to an appropriate value for
© 20030 Parallel compilation i5 enabled and will use 4 of the 4 processors detected

£ <
?
£ sptem@  processing (5)

1% a¢ 000002

If you forget to include a file or some other error you should expect to see a screen

similar to this:

30 CuartusPimo Lt Eiion - :/ssinalsos Documents/EPT_SMST_AP_ WA Transfer_TslfEFT_SMIST_AP M4 Top/E8T_SAST AP _Ton - 4T SMISTA8 W4 Tog - o

/SO Tr+90CLOHE 9

Fle Edit View Project Assignments Processing Tooks Window Help

=g

I 2 0 [oreesmm

e Catlog TE
- x|
~  installed 1P

Project Navigator o\ Hierarchy. =0 g# *x & Complation Repart - EPT_8M57_aP M2 Top O
bl of Contents
& wax v: sms70ZTI00CS EB Fiow summary & <<Pl
B epr sus 4P Mt Top BB Flow Seitngs Flow Stz

BB Fiow on-Default Globsl Setings

Quartus Prime Version  20.1.0 Build 711 06/05/2020 5. Lite Ediol

s Flaw Failed - Mo May 08 213458 2023 ~ ProjectDirectory

B8 Flow Elapsed Time Reision Karme EPT_SMST_AP_M4_Top Ly
BB Fiow 05 Summary Top-level Entity Name.  EPT_SMS7_AP_M4_Top > Basi Fenchors
E Flow Log Family MAX Y oee
W Analysis & Synthesis Device SMSTOZTI00CS > Interface Protocels
© Flow pessages Timing Models Fimal Processars and Petpheras
© Flow Suppressed Messages "
@ search for Pariner ®
« >
Tasks Compiation - e
Task Tim *
X~ W CompieDesign 000010
% P analysis & Symthesis 020010
P Fier Place & Route)
P Assembler Generate programming Hes)
P Timing Analysis
> "
T | s)[« »| [
x - -
s|a ©& A A [v BBrina. 88 Find et
L)
= 0 wessage ~
12006 Wode nstance "ACTIVE_SERIAL_LIBRARY_INST® instantiates undeff Eity "active_serfal_library”. Ensure that required library paths are specified correctly, define th

quartus prime analysis & Synthesis was unsuccessful. 1 error, S warnings

Type
o e
© 144001 Generated suppressed messages file C:/Users/nelso/Documents /EFT_SHS7_aP_wd
o . :
@ 293001 quartus erime Full compilation was unsuccessful. 3 errors, 5 warmings

% <
i

Sptem (21 Processing 140)

Click on the “Processing” tab at bottom

_Transfer_Test/EPT

M5T_AP_M4_Top,/outpH

1185 /EPT_SMS7_AP_M4_Top. map. susg

1% ogoxio

to see the error.
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(S Quartus Prime Lite Edition - C/Users/nelso/DocUments/EPT_SMST_AP_M4_Transfer_TestEPT_SMIST_AP_M&_Top/EFT_SMST_AP_MA_Top - EFT_SMS7_AP_M4_Top

"GOO Tr ++QOQADE 9

File Edit View Project Assignments Processing Tooks Windaw Help

E va r ) (" | EPT_sM57_AP_M4_Top -

Project Navigator 2\ Hierarchy =|Q/§@ x| & Compilation Report - EPT_SMS7_AP_M4_Top [ 1P Catalog RE =
Entityinstance JEbie ot Cantents: 29 .
i MAX V: SM570ZT100CS B8 Flow summary 2 J ¥ @ installed P
8 £p1_sms7 AP M Top BS Flow Settings Flow Status Flow Failed - Mon May 08 21:34:58 2023 “ Project Directory
B Flow Non-Default Global Settings Quartus Prime Version  20.1.0 Build 711 D5/05/2020 5J Lite Editio| No Selectio
B8 Flow Elapsed Time Revision Name EPT_SMS7_AP_M4_Top. © Library
BB Fiow 05 summary Toplevel Entty Name  EPT_SMS7_AP_M4_Top —
Flow Log Famity Max v . )

M Analysis & Synthesis Device SM570ZT100CS Interface Protocols
O Flow Messages. Timing Models Final

Pracessors and Penpherals
© Flow Suppressed Messages University Program

@ search for Partner @

< >
Tasks. Compilation MLLLE

Task Tim ®
X % P compile Design 000010
x P Analysis & Synthesis 00:00:10

Fittar [Flace & Route)

SYNTHESIS ERROR
Timing Analysis

- v
< > e >l / > | |+ Add

» -
Al 04 A A

»
P Assembler (Generate pragramming files)
»
>

Mrnd. B8F

ma e«

e ID Message
™8 12006 Node instance ['ACTIVE SERTAL L oRARY_THST" fnstantiates undefined entity "active serfal \ibrary” [ensure that required Tibrary paths are specified correctly, define the specified enti
© 144001 Generated suppressed messages T11e C:/Users/nelso/DOCUMENTS/EPT_SM37_AP_WMA_Transfer_Test/EPT_SMS7_AP_M4_Top/output_files/EPT_SMS7_aP_M4_Top.map.smsq
Quartus Prime Analysis & Synthesis was unsuccessful. 1 error, 5 warnings
@ 293001 quartus prime Full compilation was unsuccessful. 3 errors, 5 warnings

System 2] Processing [40)

1% 000070

The error in this case is the missing file “active_serial library.v”. Click on the
Assignment menu,
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< Settings - EPT_3M37_AP_U2_Top

- O X
Category Device/Board
G joencea |
Files You can change the top-level entity for the design; however, itis recommended that you create a new revision for
Libraries each entity in order to maintain settings information.
¥ I Settings
IP Catalog Search Locations Top-level entity: ‘EPT_SMST_AP_UE_TDp |
Design Templates
Recently selected top-level entities: | EPT_S5M57_AP_U2_Top h
~ Operating Settings and Conditions
Voltage Description

Temperature
* Compilation Process Settings
Incremental Compilation
¥ EDA Tool Settings
Design Entry/Synthesis
Simulation
Board-Level
¥ Compiler Settings
VHDL Input
Verilog HDL Input
Default Parameters
Timing Analyzer
Assembler
Design Assistant
Signal Tap Logic Analyzer
Logic Analyzer Interface
Power Analyzer Settings
SSN Analyzer

then select Settings, then select Files. Add the “active serial library.v” file from the
database.
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" Settings - EPT_SM57_AP_M4_Top = m] X
Category: Device/Board....
Genera
Files Select the design files you want to include in the project. Click Add All to add all design files in the project
Libraries directory to the project.
Vv IP Settings
IP Catalog Search Locations File name: [ | Add
Design Templates
V' Operating Settings and Conditions ’Q = I Scacs
Voltage File Name Type Library Design Entry/SyntH Remove
Temperature ../src/write_control_logic.v Verilog HDL File <None>
Vv Compilation Process Settings ../src/uart_transmitter.v Verilog HDL File <None> o
Incremental Compilation ..Jsrc/uart_top.v Verilog HDL File <None> Down
V' EDA Tool Settings ../src/uart_receiver.v Verilog HDL File <None>
Design Entry/Synthesis ..[src/sync_fifo.v Verilog HDL File <None> Properties
Simulation ../src/serial_clock.v Verilog HDL File <None>
Board-Level ../src/read_control_logic.v Verilog HDL File <None>
V¥ Compiler Settings .Jsrc/mux.v Verilog HDL File <None>
VHDL Input ../src/mem_array.v Verilog HDL File <None>
Verilog HDL Input ../src/ft_245_state_machine.v Verilog HDL File <None>
Default Parameters ../src/flipflop.v Verilog HDL File <None>
Timing Analyzer ../src/eptWireOR.v Verilog HDL File <None>
Assembler ../src/EPT_5M57_AP_M4_Top.v Verilog HDL File <None>
Design Assistant ../src/endpoint_registers.v Verilog HDL File <None>
Signal Tap Logic Analyzer ..Isrc/define.v Verilog HDL File <None>
Logic Analyzer Interface ../src/active_trigger.v Verilog HDL File <None>
Power Analyzer Settings ../src/active_transfer_uartv Verilog HDL File <None>
SSN Analyzer ../src/active_transfer.v Verilog HDL File <None>
Jsrc/active_serial_library.v | Verilog HDL File <None>
-./src/active_control_register.v Verilog HDL File <None>
../src/active_block.v Verilog HDL File <None>
< >
W Buy Software OK Cancel Apply Help

Click Ok then re-run the Compile process. After successful completion, the screen
should look like the following:
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{38 Quartus Prime Lite Edition - C/Usars/nelso/Decuments/EPT_SMST_AP_MA Transier Test/EPT_SMS7_AP_ M4 Top/EPT SIS AP_ M4 Top - EPT_SMS7_AP_hd Top - o %
File Edit View Project Assignments Processing Tools Window  Help [ ]
- g r mamsnr - /GEOQOTUP $5OQADE 9

oject Navigator Hieachy = QI8 x| 9 Compilation Report - EFT_SM57_AP M4 Top ([ P Catalog wex
P— Table of Contents 7 o [JE— e =
MAX V: SMSTOZT100CS B8 Flow summary - v @ installed i
W err sz am bod Top B Flow Setings Flow Status ‘Successful - Mon May 0B 21:45:00 2023 v prject Dirscacty
B Flow on-Defautt Global Settings Cuartus Prime Version  20.1.0 Build 711 0/05/2020 5 Lite Editio] .
B Flow Elapsed Time Revision Name. EPT_SM57_AP_M4_Top ~ Library
B Flow 05 Summary Top-level Enity Hame  EPT_SM57_AP_M4_Top -
E Flowlog Family MAX Y .
Analysis & Synthesis Device SMS70ZT100C5 Inberface Protocsls
Fiter Timing Models Feal Processors and Penpherals
O Flow Messages Total logic elements 520/570(91 %) University Program
© Flow Suppressed Messages Total pins T3/ 74(99%) @ Search for Parmec
Assembler Total vieual pins o
n s Timing Analyzes UFM blocks 0/1(0%)
Fasks Compilation a8
Task Tim,
< o > le »e > | [ Add
* -
sl @ A A A G | 88ind. B8 FindNext
[

onstrained for setup requirements

Messages

System(2)  Processing (158)

At this point the project has been successfully compiled, synthesized and a
programming file has been produce. See the next section on how to program the CPLD.

4.1.2 Programming the CPLD

Programming the CPLD is quick and easy. All that is required is a standard USB-C
cable and the EPT_ Blaster Driver DLL. Connect the UnoProLogic to the PC, open up
Quartus Prime, open the programmer tool, and click the Start button. To program the
CPLD, follow the steps to install the USB Driver and the JTAG Driver Insert for
Quartus Prime.
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L

If the project created in the previous sections is not open, open it. Click on the

Programmer button.

oo B 8B

View Project

DEHEd &l 9 o [Frnsuwie. )

[EE Flow Summary
9 Flow Settings
= Flow Non-Default Global Settings
8 Flow Elapsed Time
5= Flow 05 Summary
[E| FlowLeg
© [ Analysis & Synthesis
&> [ Fitter
b [ Assembler
b [ TimeQuest Timing Analyzer
1 [ EDA Metlist Writer

b 38 EPT_S70_AP_U2_Top

« i

v
es | o DesionUnits | (s
8 x]

> Hierarchy

[Tasks

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

[rojectNavigator ~~ Ra&x] ‘ @ Compilation Report - EPT_570_AP_U2 Top o
Entity T
A% MAX I EPM570T100C5 Flow Status

Quartus T 64-Bit Version
Revision Name
Top-level Entity Name
Family

Device

Timing Models

Total logic elements
Total pins

Total virtual pins

UFM blocks

®

Search altera.com

Successful - Wed Mar 13 22:00:21 2013
12.1 Build 243 01/31/2013 SP 1 5) Web Edition
EPT_ST0_AP_U2 Top

EPT_ST0_AP_U2 Top

MAXT

EPMS70TI00C5

Final

557 /570 (98 %)

51/76 (67 %)

o

0/1(0%)

Task
L 4 b Compile Design o
4 b B Analysis & Synthesis o
v b B Fitter (Place & Route) o
Cd b B Assembler (Generate programmin o
4 b B TimeQuest Timing Analysis o
4 b B EDA Netlist Writer o
4 Program Device (Open Programmer)
« 0 ||« il v
PR e T v
Bl Type ID Message -
(§) 332102 Design is not fully constrained for hold requirements
b @ Quartus II 64-Bit TimeQuest Timing Analyzer was successful. 0 errors, 5 warnings
\i) -------------------------------------------------------------------
» P Running Quarvus IT €4-Bit EDA Netlist Writer
@ Command: guartus_eda --read settings_files=off --write settings files=off EFT_570_AE U2 Top -c EFT_570_AF 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
b @ Quartus II 64-Bit EDA Netlist Writer was successful. 0 errors, 0 warnings | |
(J) 293000 Quarrtus IT Full Compilation was successful. 0 errors, &7 warnings [

Messages

j‘ . ‘ ;
System \ Processing (134)

100%  00:00:24

The Programmer Window will open up with the programming file selected. Click on the
Hardware Setup button in the upper left corner.

Page

109



S

_\_._\,

N

—

TERRANOLOGIC

USB CPLD Development System User Manual

7
W Programmer - Cy/altera/12.1spl/quartus/qdesigns/EPT_Transfer_Test/EPT_570_AP_U2_Top - EPT_570_AP_U2 Top - [Chainl.cdf] =R

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

‘__;Hardwara Setup... . o Hardware Mode: |ITAG - Progress:
[T ETeterem=tmeTSE to allow background programming (for MAX T and MAX V devices)

T File Device Checksum  Usercode  Program/  Verify  Blank-  Examine  Security
B STk Canfigure Check Bit

| i stop
V| | @ auto Detect
| X Delete
W change File...
|l 5ave File
thup

JM Down

T

The Hardware Setup Window will open. In the “Available hardware items”, double
click on “EPT-Blaster v1.0”.
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D Hardware Setup =

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: | EPT-JTAG-Blaster v1.0 (64) [MBUSE-0] =~

Hardware frequency: Hz

Available hardware items

Hardware Server Port Add Hardware...
EPT-JTAG-Blaster v1.0 (64) Laocal MBUSE-O

—

Rermove Hardware

Close

If you successfully double clicked, the “Currently selected hardware:” dropdown box
will show the “EPT-Blaster v1.0b”.
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» Hardware Setup

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
Hardware frequency: s
« EPT-JTAG-Blaster v1.0 (64) [MBUSB-0]

Available hardware items

EPT-JTAG-Blaster v1.0 (64) [MBUSB-0]

v

Hardware
EPT-JTAG-Blaster v1.0 (64)

Server Port

Local

MBUSE-0

Add Hardware...

Remove Hardware

Close

Click on the Auto-Detect button. This will verify that the EPT-Blaster driver can

connect with the UnoProLogic

" Prog - Galtera/12.15p1

device.

" Transfer Test/EPT 570.AP_U2 Top - EPT_570_AP_U2 Top - [Chain2.cdf]  [s=uls (=) e

File Edit View Processing

Tools  Window Help 5

Search altera,com ()

&, Hardware Setup...| EPT-Blaster v1.3b [MBUSB-0]

[ Enable real-time 1P to allow background programming (for MAX I1 and MAX V devices)

Mode: [ITAG -

Progress:

ot start

i 5top

T Auto Detect 1)
X Delete

File Device

Checksum  Usercode  Program/
Configure

Verify ~ Blank-  Examine e
Check

[ change Fie.

(o save File

-
thup
T bown
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Select the 5SM570 under “Device”.

& Programmer - [Chain'.cdf]*

File Edit Wiew Processing Tools Window Help

[m] x

Search alteracom [

a Hardware Setup...| |[EPT-JTAG-Blaster v1.0 (64) [MBUSB-0] Mode: | JTAG h
[ Enable real-time ISP to allow background pregramming when available
S File Device Checksum  Usercode  Program/  Verfy  Blank-  Examine  Security  Erase
Configure Check Bit c
b stap €:/Jolly/Products/Earth Peaple Technnm 002E7DAA  DD2E7D78 O O O O ] ]
) Auto petect CFM O O O O O
UFM ] O ] O O
¥ Delete
M Add File...
T ChangeFile. | LS
D save File
* Add Device... K .
E i
™ =
Thup —: :
1 pown L
5M570ZT100

Click on the “Change File” button and browse to the output_files folder.

% Programmer - C;,

File Edit View

2, Hardware Setup)

[7] Enable real-time

i Start

o Stop ]

[, Add File.

Ll

ange
ok save File ]

fiop |

1% pown W

il Select New Programming File

] m 3

Look in: [ | Cilaltera\12, 1sp1\guartus\gdesigns \EPT _Transfer_Test '] (<> N+ W @
.‘E My Comp... Name = Size Type Date Modified
R NelsonsTrfgr| | 4 db F!I...der 3/13/2013 10:00:22 PM
|_ipcremental db Fil..der 3/13/2013 0:3849 PM
£ output files 3 Fil..der 3/13/2013 10:00:21 PM |
. simulation Fil..der 3/13/2013 9:42:12 PM

v

|[_on ]

File name:

Files of type: [ngrammmg Files (*.sof *.pof *.jam *.jbc *.ekp *.jic)

) Cema ]

m,
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Click on the EPT 5M57 AP U2 Top.pof file to select it.

% Select New Programming File ﬁ
Loak in: l | Ci\altera\12. 1sp1\quartus\qdesigns\EPT_Transfer_Testloutput_files v] 0 D 0 _':.:' @
.A My Comp... Name = Size Type Date Modified

14 KB pof Fi 00:
], NetsonsTrig s 1-510-AP_U2 Top.pof > pof File 3/13/2013 10:00:15 PM

4| [} | »

File name: |EPT 570_AP_U2 Top.pof ‘ [ Open ]

Files of type: [Programming Files {*.sof *.pof *,jam *.jbc *.ekp *.jic) - ] [ Cancel ]

Click the Open button in the lower right corner.

Next, selet the checkbox under the “Program/Configure” of the Programmer Tool. The
checkboxes for the CFM and UFM will be selected automatically.
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4 Programmer - [Chainl.cdfl*

File Edit View Processing Tools Window Help

Search altera.com

4w, Hardware Setup... | EPT-JTAG-Blaster v1.0 (64) [MBUSE-0] Mode: |JTAG ~|  Progress: :

[ Enable real-time ISP 1o allow background programming when available

b% File Device Checksum Usercode Blank- Examine Security Erase
Start
Check Bit C
h stop C:/Jolly/Products/Earth People Technolog.. 5M570ZT100 DOZETDAA  DD2ETDTE O O
8 Auto Detect CFM ad
UFM O
Delete
™ Add File...
¥ Change File..| | LS ]
% Save File
* add Device... hnnsmsnes .
- T ¥
up —: b
Mponn || s
5MS70ZT100
DO

Click on the Start button to to start programming the CPLD. The Progress bar will
indicate the progress of programming.
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D Pragrammer - [Chain1.cdf]* — O x

File Edit WView Processing Tools Window Help Search altera.com .

& Hardware Setup... Mode: |JTAG s Progress: ’ I 6% ]
Enable real-time ISP to allow background programming when available
o File Device Checksum Usercode Program/ = Verify = Blank- Examine | Security = Erase [
/ Configure Check Bit cy
For ||t e Taindog. orizroo aszeroms sozerors (TN N TN
M) Auto Detect CFM
UFM
X Delete
" add File
- Change File..
[ save File
- Add Device... :w..‘ '_..
u =
oI E =
T up — b H
H H
1% pown Rt
SM570ZT100
TDO
4

When the programming is complete, the Progress bar will indicate success.
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» Pragrammer - [Chainl.cdf]* B . *

File Edit WView Processing Tools Window Help

m
é Hardware Setup...| |EPT-JTAG-Blaster v1.0 (64) [MBUSE-0] Mode: | JTAG 4 Progress 100% (Successful) l

[ Enable real-time ISP to allow background programming when available

[, File Device Checksum Usercode Program/  Verify = Blank- Examine  Security Erase I
Cenfigure Check Bit cy
i Stop C:/Jolly/Products/Earth Peaple Technolog. . 5M570ZT100 002E7DAA  DO2E7D78 || | | | | | |
1]
M Auto Detect cFM g -
UFM O O
X Delete
" Add File...
Fa ChangeFile... < >
& save File
- R Tnee
Add Device .

u|
I
L Up —>: » E
H =
b pown M rocerrme |
SMS570ZT100
TDO
4

At this point, the UnoProLogic is programmed and ready for use. To test that the CPLD
is properly programmed, bring up the Active Host Test Tool. Click on one of the LED’s
and verify that the LED selected lights up. Press one of the switches on the board and
ensure that the switch is captured on the Active Host Test Tool. Now you are ready to
connect to the Arduino Uno and write some code to transfer data between
microcontroller and PC.

5 Active Host Application

The Active Host SDK is provided as a dll which easily interfaces to application
software written in C#, C++ or C. It runs on the PC and provides transparent connection
from PC application code through the USB driver to the user CPLD code. The user code
connects to “Endterms” in the Active Host dll. These host “Endterms” have
complementary HDL “Endterms” in the Active Transfer Library. Users have seamless
bi-directional communications at their disposal in the form of:

e Trigger Endterm

e Transfer Endterm
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e Block Endterm

User code writes to the Endterms as function calls. Just include the address of the
individual module (there are eight individually addressable modules of each Endterm).
Immediately after writing to the selected Endterm, the value is received at the HDL
Endterm in the CPLD. The Trigger Endterms are used as “switches”. The user code can
set a Trigger bit in the CPLD and cause an event to occur. The Transfer Endterm sends
one byte to the CPLD. The Block Endterm sends a block of bytes. By using one of the
Active Host Endterms, the user can create a dynamic, bi-directional, and configurable

data transfer design.

HOST APPICATION

EPM570 CPLD

USER APPLICATION TRIGGER
ENDTERM |
C# WINDOWS FORM

C++ CONSOLE TRANSFER ACTIVE

C CONSOLE ENDTERM R OST,
DLL

BLOCK ENDTERM '

N uss
V| DRIVER

T

USB BUS

ACTIVE
TRANSFER
LIBRARY

Q—+ TRIGGER ENDTERM [+
TRANSFER ENDTERM

BLOCK ENDTERM

5.1 Trigger EndTerm

USER CODE

The Trigger EndTerm is a software component that provides a direct path from the
users application to the commensurate Trigger EndTerm in the CPLD. The Trigger has
eight bits and is intended to be used to provide a switch at the opposite EndTerm. They
are fast acting and are not stored or buffered by memory. When the user code sets a
Trigger, it is immediately passed through to the opposite EndTerm via the USB driver.
When receiving Trigger, the user application is required to respond to a callback from

the Active Host dll.

5.2 Transfer(Byte) EndTerm

The Transfer EndTerm is a software component that provides a direct path from the
users application to the commensurate Transfer EndTerm in the CPLD. It is used to
transfer a byte to and from the CPLD. Eight separate Transfer EndTerm modules can be
instantiated in the CPLD. Each module is addressed by the user application. Sending a
byte is easy, just use the function call with the address and byte value. The byte is
immediately sent to the corresponding EndTerm in the CPLD. Receiving a byte is just
as easy, a callback function is registered at initialization. When the CPLD transmits a
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byte using its EndTerm, the callback function is called in the user application. The user
code must store this byte in order to use it. The incoming Transfers are stored in a
circular buffer in memory. This allows the user code to fetch the transfers with out
losing bytes.

5.3 Block EndTerm

The Block EndTerm is a software component that provides a direct path from the users
application to the commensurate Block EndTerm in the CPLD. The Block EndTerm is
used to transfer a complete block to the CPLD. Block size is limited to 1 to 256 bytes.
Eight separate Block EndTerm modules can be instantiated in the CPLD. Each module
is addressed by the user application. Sending a block is easy, just use the function call
with the address, block length, byte array. The block is buffered into a circular buffer in
memory then transmitted via the USB bus to the Block EndTerm in the CPLD.
Receiving a block is just as easy, a callback function is registered at initialization. When
the CPLD transmits a block using its EndTerm, the callback function is called in the
user application. The incoming Transfers are stored in a circular buffer in memory. This
allows the user code to fetch the transfers with out losing bytes.

5.4 Active Host DLL

The Active Host DLL is designed to transfer data from the CPLD when it becomes
available. The data will be stored into local memory of the PC, and an event will be
triggered to inform the user code that data is available from the addressed module of the
CPLD. This method of automatically moving data from the user code Endterm in the
CPLD makes the data transfer transparent.

e ACTIVE_TRANSFER
z MODULE
: —Z—
= ADDRESS [2]

ACTIVE_TRANSFER_ ACTIVE_HOST
LIBRARY DLL

The data seamlessly appears in Host PC memory from the Arduino. The user code will
direct the data to a control such as a textbox on a Windows Form. The transparent
receive transfer path is made possible by a Callback mechanism in the Active Host dll.
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The dll calls a registered callback function in the user code. The user code callback can
be designed to generate any number of events to handle the received data.

The user application will access the CPLD by use of functions contained in the Active
Host dll. The functions to access the CPLD are:

e EPT AH SendTrigger ()

e EPT AH SendByte ()

e EPT AH_SendBlock ()

e EPT AH_ SendTransferControlByte()

5.4.1 Active Host Open Device

To use the library functions for data transfer and triggering, an Terranologic device
must be opened. The first function called when the Windows Form loads up is the
<project name> Load(). This function is called automatically upon the completion of
the Windows Form, so there is no need to do anything to call it. Once this function is
called, it in turn calls the ListDevices(). Use the function List Devices() to detect all
EPT devices connected to the PC.
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private void EPT_Transfer_Test_Load(object sender, System.EventArgs e)
{
//String buffer

% + "o
Portiext = -

2

//Index registers
int Index = 8, EPTgroupNumber = Q;

// Call the List Devices function
List<string> names = ComPortNames("8483", "6010");

// Get a list of serial port names.

string[] ports;
ports = SerialPort.GetPortNames();

if (names.Count > 9)

{
foreach (5t port in ports)
{
//Compare port name with the found VID/PID
//combinations. Add them to Matching port list
//and comboDevList
if (names.Contains(port))
{
MatchingComPortList[Index] = port;
if (Index == @)
{
PortText = “EPT JTAG Blaster " + EPTgroupNumber;
Index++;
b
else
{
PortText = "EPT Serial Communications " + EPTgroupNumber++;
Index++;
¥
cmbDevList.Items.Add(PortText);
}
bs
}
else
MessageBox.Show("No EPT Devices found!");
//SetButtonEnables_Close();
}

The ListDevices() function calls the
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ports = SerialPort.GetPortNames();
to determine the Serial devices attached to the PC. Next,

if (names.Contains(port))

is called inside a for loop to return the ASCII name of each Serial device attached to
the PC. It will automatically populate the combo box, cmbDevList with all the EPT
devices it finds.

cmbDevList.Items.Add(PortText);

The user will select the device from the drop down combo box. This can be seen when
the Windows Form is opened and the cmbDevList combo box is populated with all the
devices. The selected device will be stored as an index number in the variable
device index.

o=l EPT Transfer Test

| w Cpen
EPT JTAG Blaster 0

EPT Serial Communications 0
TransrerCartmons

In order to select the device, the user will click on the “Open” button which calls the
OpenSerialPortl()

function. The device index is passed into the function. If the function is successful, the
device name is displayed in the label, labelDeviceCnt. Next, the Open button is grayed
out and the Close button is made active.
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public bool OpenSerialPortl()

{
try
{
//5et the serizl port parameters
serialPort_AH.PortMame = PortMName;
serialPort_AH.BaudRate = Convert.Tolnt32(BaudRate);
serialPort_AH.Parity = (Parity)Enum.Parse({typeof(Parity), vParity);
serialPort_AH.DataBits = Convert.Tolntle(DataBits);
serialPort_AH.StopBits = (StopBits)Enum.Parse(typeof(StopBits), StopBits);
serialPort_AH.Handshake = (Handshake)Enum.Parse(typeof(Handshake), pHandshake);
if (!serialPort_aH.IsOpen)
serialPort_AH.Open();
btnOpenDevice.Enabled = false;
btnCloseDevice.Enabled = true;
/ ftextBoxl.ReadOnly = false;
return true;
¥
h
catch (Exception ex)
i
MessageBox.Show(ex.Message);
h
return false;
h

P

5.4.2 Active Host Triggers

The user application can send a trigger to the CPLD by using the

EPT AH_SendTrigger() function. First, open the EPT device to be used with
OpenSerialPort1 (). Call the function with the bit or bits to assert high on the trigger
byte as the parameter. Then execute the function, the trigger bit or bits will momentarily
assert high in the user code on the CPLD.

private wvoid btnTriggerl Click({object sender, Eventfrgs e)

1
1

To detect a trigger from the CPLD, the user application must subscribe to the event
created when the incoming trigger has arrived at the Read Callback function. The Read

EPT_AH_SendTrigger((char) 1);
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Callback must store the incoming trigger in a local variable. A switch statement is used
to decode which event should be called to handle the incoming received data.

e TRIGGER IN

e TRANSFER IN

e BLOCK IN

public void EPT_AH Receive(byte[] receiveBytes)
{
uint ¢, a, p, 1, index;
//Compare first byte to the incoming message code
string s = .Empty;
(byte b in receiveBytes)
{

5 += Format{"{@:x2}", (int)5ystem.Convert.ToUInt32{b.To5tring{)}}};
s += "\r\n"j

H
//tbBlockRov . AppendText(s);

J/this.Invoke(new MethodInvoker{delegate () { textBoxl.AppendText(s); }));

//Mrite the command intoc the EPTReceiveDevice
¢ = (uint)receiveBytes[@];
c = c & BxfE;

/fWrite the address into EPTReceiveDevice
a = (uint)receiveBytes[@];

a=a & 0x87;

EPTReceiveDevice.Address = a;

//Display Address to text box

string r = CEmpty;
ro4= .Format{"EPTReceiveDevice Address= {B:x2}", EPTReceiveDevice.Address);
- = T\rin™s

3

Jithis.Invoke(new MethodInvoker{delegate () { textBoxl.AppendText(r): }));

switch (c)
{
case @xcd:
ffthis.Invoke(new MethodInvoker(delegate () { textBoxl.AppendText("Trigger Recieved\r\n"}; }));
EPTReceiveDevice.Command = TRIGGER_IN_COMMAND;
break;
case 9xdd:
ffthis.Invoke(new MethodInvoker(delegate () { textBoxl.AppendText("Transfer Byte Recieved\r\n"); }));
EPTReceiveDevice.Command = TRAMSFER_IN_ COMMAND;
break;
case @xed:
f/this.Invoke(new MethodInvoker(delegate () { textBowl.AppendText("Block Reciewed\r\n"); }));
EPTReceiveDevice.Command = BLOCK_IN_COMMAND;
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private woid EPTParseReceive(cbject sender, System.Eventirgs e)

1

switch (EPTReceiveData.Command)
1
case TRIGGER_OUT_COMMAND:
TriggerOutReceive();
break;
case TRANSFER_OUT _COMMAND:
TransferQutReceive();
break;
case BLOCK_OUT_COMMAND:
BLockOutReceive();
break;
default:
break;

b
1
The event handler function for the TRIGGER IN’s uses a switch statement to
determine which trigger was asserted and what to do with it.
public woid Receive Trigger In(cbject sender, Eventirgs e)
{
switch (ept_data.Paylead)
1
case @xal:
lLableswitchl. Text
break;
case @wad:
lLableSwitch2. Text
break;
case @xad:
lLableswitchl. Text .
lLableswitch2. Text .
break;

"Switch 1%wn Pressed";

"Switch 2%n Pressed";

}

The receive callback method is complex, however, Terranologic has created several
projects which implement callbacks. Any part of these sample projects can copied and
pasted into a user’s project.
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5.4.3 Active Host Byte Transfers

The Active Host Byte Transfer EndTerm is designed to send/receive one byte to/from
the EPT Device. To send a byte to the Device, the appropriate address must be selected
for the Transfer module in the CPLD. Up to eight modules can be instantiated in the
user code on the CPLD. Each module has its own address.

private woid btnWriteByte Click({cbject sender, EventhArgs e)

1
int ibyte, address to dewvice;
ibyte = Convert.ToInt32({tbNumBytes.Text);
address _to device = Convert.ToInt32(tbaddress.Text);
EPT_AH_SendByte(address_to_device, (char)ibyte);

¥

Use the function EPT_AH_ SendByte() to send a byte the selected module. First, open
the EPT device to be used with OpenSerialPort1(). Then add the address of the transfer
module as the first parameter of the EPT AH_ SendByte() function. Enter the byte to be
transferred in the second parameter. Then execute the function, the byte will appear in
the ports of the Active Transfer module in the user code on the CPLD.

To transfer data from the CPLD Device, a polling technique is used. This polling
technique is because the Bulk Transfer USB is a Host initiated bus. The Device will not
transfer any bytes until the Host commands it to. If the Device has data to send to the
Host in an asynchronous manner (meaning the Host did not command the Device to
send data), the Host must periodically check the Device for data in it’s transmit FIFO. If
data exists, the Host will command the Device to send it’s data. The received data is
then stored into local memory and register bits are set that will indicate data has been
received from a particular address.

To receive a byte transfer from the Active host dll, user code must subscribe to the
event created when the incoming byte transfer has arrived at the Read Callback
function. The Read Callback must store the incoming transfer payload and module
address in a local memory block. A switch statement is used to decode which event
should be called to handle the incoming received data. The event handler function will
check for any bytes read for that address.
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private woid EPTParseReceive(cbject sender, System.Eventirgs e)

1

switch (EPTReceiveData.Command)
1
case TRIGGER_OUT_COMMAND:
TriggerOutReceive();
break;
case TRANSFER_OUT _COMMAND:
TransferOutReceive();
break;
case BLOCK_OUT_COMMAND:
BLockOutReceive();
break;
default:
break;

h
}
The EventHandler function EPTParseReceive() is called by the Read Callback function.

The EPTParseReceive() function will examine the command of the incoming byte
transfer and determine which receive function to call.
public woid TransferOutReceive()

1

string WriteRcvChar = "";

WriteRcwvChar = String.Format("{2}", (int)EPTReceiveData.Payload);

thDataBytes.AppendText({WriteRcwChar + ' ");

thaddress.Text = String.Format("{@:x2}", (uint)System.Convert.ToUInt32(EPTReceiveData.Address.Tostring()
¥

For our example project, the TransferOutReceive() function writes the Transfer byte
received to a text block. The receive callback method is complex, however,
Terranologic has created several projects which implement callbacks. Any part of these
sample projects can copied and pasted into a user’s project.

5.4.4 Active Host Block Transfers

The Active Host Block Transfer is designed to transfer blocks of data between Host and
CPLD and vice versa through the Block EndTerm. This allows buffers of data to be
transferred with a minimal amount of code. The Active Host Block module (in the User
Code) is addressable, so up to eight individual modules can be instantiated and
separately addressed. The length of the block to be transferred must also be specified.
The Block EndTerm is limited to 1 to 256 bytes.
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To send a block, first, open the EPT device to be used with

EPT AH OpenDeviceBylIndex(). Next, use the EPT _AH SendBlock() function to send

the block. Add the address of the transfer module as the first parameter. Next, place the

pointer to the buffer in the second parameter of EPT_AH_ SendBlock(). Add the length

of the buffer as the third parameter. Then execute the function, the entire buffer will be
transferred to the USB chip. The data is available at the port of the Active Block
module in the user code on the CPLD.

public unsafe woid BlockCompare(cbject data)

1

int Blockaddress = (int)data;
byte[] cBuf = new Byte[device[BlockAddress].Length];

if ({device[BlockAddress].Repititions > @) &

1

¥
¥

ldevice[BlockAddress].TransferPending & !BlockTransferStop)

device[BlockAddress].TransferPending = true;
Buffer.BlockCopy(block 8 in_payload, @, cBuf, @,
device[BlockAddress].Length);

fixed (byte*® pBuf = cBuf)
1

EPT_AH_SendBlock({device[BlockAddress].Address,

(void*®)pBuf, (uint)device[Blockfddress].Length);

}
Thread.Sleep(1);
EPT_AH_SendTransferControlByte(({char)2, (char)2);
Thread.Sleep(1);
EPT_AH_SendTrigger((char)128);
Thread.Sleep(1);
EPT_AH_SendTransferControlByte(({char)2, (char)e);

if (BlockTransferInfinite)
device[BlockAddress].Repititions = 1;
else
device[BlockAddress].Repititions--;

To receive a block transfer from the CPLD Device, a polling technique is used by the
Active Host dll. This is because the Bulk Transfer USB is a Host initiated bus. The
Device will not transfer any bytes until the Host commands it to. If the Device has data
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to send to the Host in an asynchronous manner (meaning the Host did not command the
Device to send data), the Host must periodically check the Device for data in its
transmit FIFO. If data exists, the Host will command the Device to send its data. The
received data is then stored into local memory and register bits are set that will indicate
data has been received from a particular address. The receive callback function is then
called from the Active Host dll. This function start a thread to do something with the
block data.

To receive a byte transfer from the callback function, user code must subscribe to the
event created when the incoming byte transfer has arrived at the Read Callback
function. The Read Callback must store the incoming transfer payload and module
address in a local memory block. A switch statement is used to decode which event
should be called to handle the incoming received data. The event handler function will
check for any bytes read for that address.

private woid EPTParseReceive(cbject sender, System.Eventhrgs e)

1

switch (EPTReceiveData.Command)
1
case TRIGOER_OUT_COMMAND:
TriggerOutReceive();
break;
case TRANSFER_OUT_COMMAND:
TransferOutReceive();
break;
case BLOCK _OUT_COMMAND:
BLockOutReceive();
break;
default:
break;
h
b
The EventHandler function EPTParseReceive() is called by the Read Callback function.
The EPTParseReceive() function will examine the command of the incoming byte

transfer and determine which receive function to call.
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public woid Receive Block In(cbject sender, Eventirgs e)

1
device[ept_data.Address].TransferPending = false;
Thread.5leep(5);
if (device[ept_data.Address].ContinuosCountTest == false)
1
Thread t = new Thread(new ParameterizedThreadStart(BlockCompare));
t.Start(ept_data.Address);
¥
if (device[ept_data.Address].Repititions == 8)
1
Thread u = new Thread(new ParameterizedThreadStart({Display_Block _In));
u.5tart({BlockCount);
else if (BlockTransferInfinite | device[ept data.Address].ContinuosCountTest)
1
if ((BlockCount ¥ 188) == @)
1
Thread u = new Thread(new ParameterizedThreadStart(Display Block _In));
u.5tart(BlockCount);
}
¥
¥

For our example project, the Receive Block In() function writes the Transfer block
received to a text block.

6 Assembling, Building, and Executing a .NET Project on
the PC

The Active Host Application DLL is used to build a custom standalone executable on
the PC that can perform Triggers and Transfer data to/from the UnoProLogic. A
standalone project can be range from a simple program to display and send data from
the user to/from the Arduino Uno. Or it can more complex to include receiving data,
processing it, and start or end a process on the Arduino. This section will outline the
procedures to take an example project and Assemble it, Build it, and Execute it.

This guide will focus on writing a Windows Forms application using the C# language
for the Microsoft Visual Studio with .NET Framework. This is due to the idea that
beginners can write effective Windows applications with the C# .NET Framework.
They can focus on a subset of the language which is very similar to the C language.
Anything that deviates from the subset of the C language, presented as in the Arduino
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implication (such as events and controls), will be explained as the explanation
progresses. Any language can be used with the Active Host Application DLL.

6.1 Creating a Project

Once the application is installed, open it up. Click on File->New Project.

Microsoft Visual C# 2010 Express

Edit View Debug Tools Window Help

51 MNewProject.. Ctrl+ShifteN |8 | 5e B .
&1 Open Project.. Cirl+Shift+0
ﬁ Open File... Ctrl+0

Close

7] Close Solution

g Save Selected Items Ctrl+5
Save Selected ftems As...

@ savenn Ctrl+Shift+$
Export Template...

]  Page Setup...

= Print... Ctrl+P
Recent Files 3
Recent Projects and Solutions 3

Exit Alt+F4

SIEEEY R

At the New Project window, select the Windows Forms Application. Then, at the
Name: box, type in EPT Transfer Test
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P —

Installed Templates

Visual C# —c#l|  Windews Forms Application

Online Templates Eﬂ WPF Application Windows Forms Application i,
BB Concole Application Visual C#
L=cA e
@ Class Library Visual &
[FGH]  wer srowser Appication Visual &
(] oy Voic

Name: EPT_Transfer_Test

.

The project creation is complete.

lootip || Bl
& et |EHE| o=

- # [l Forml.cs [Design] %

Sdd| s an|9- | P =

PEE 12 4 AT e |33 e 205 0

EPT_Transfer_Test Project Properties

o Forml |E=5 EEE | o=

Project File EPT_Transfer_Test.cspro

REEIEY S Find Resuits
Ready

Save the project, go to File->Save as, browse to a folder to create EPT Transfer Test
folder. The default location is ¢:\Users\<Users Name>\documents\visual studio

2010\Projects.
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4] Project Location

| % Earth People Technology » EPT_Transfer_Test » EPT_Transfer_Test v [ #3 Il Search £PT_Transfer_Test

Organize » New folder 3= - ®

b Ji ActiveHost 1.0.06 * Name Date modified Type
|| ActiveHost 1.00.7

Ji Boards No items match your search.

|| EPT_570_AP_Active Transfer

|| EPT_570_AP_Data_Collector

|| EPT_FT20LX Interface

|| EPT_FT2232 Interface

|| EPT_FT2232H_TAG

|| EPT_FT2232H_SVF_Programmer

|| EPT_FT2232H_USBTransfer

|| EPT Transfer_Test

[ |, EPT_Transfer_Test |
|| HSP_FT2232H_FPGA

b i HSP_FT2232H_SPI

(S|

AT T YYTYTYTYOYTOT

-

Folder: EPT Transfer_Test

[ selectFolder | [ Concel

6.1.1 Setting up the C# Express Environment x64 bit

The project environment must be set up correctly in order to produce an application that
runs correctly on the target platform. If your system supports 64 bit operation, perform
the following steps. Otherwise if your system is 32 bit skip to the Section, Assembling
Files into the Project. Visual C# Express defaults to 32 bit operation. If you are unsure
if your system supports, you can check it by going to Start->Control Panel->System and
Security->System

g~ — - » | |
— I
@uv@ + Control Panel * ~ [ %3 |[Tsearch Control Panet 2|
—— =  — =
Adjust your computer’s settings Viewby: Category ~
iy  System and Security User Accounts and Family Safety
!3 Review your computer's status B Add or remove user accounts
2 Back up your computer ) Set up parental controls for any user

Find and fix problems

Network and Internet
&h View network status and tasks
=3

Choose homegroup and sharing options

Appearance and Personalization
Change the theme

Change desktop background

Adjust screen resolution

, / Hardware and Sound

ﬁ* View devices and printers
Add a device

=7  Programs
h‘ Uninstall a program

Clock, Language, and Region
Change keyboards or other input methods

¢ ¢

e

Ease of Access
Let Windows suggest settings
Optimize visual display

Click on System.
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odia p— .'8.; (= B |
-
=% » Control Penel » System and Securty » 4] [ Search Control Panel 2|
- — i BN T %

Centrol Panel Home Tl

Action Center

Review your computer's status and resolve issues

) Change User Account Control settings

Troubleshoot common computer problems | Restore your computer to an earlier time

System and Security
Network and Internet

Hardware and Sound

Windows Firewall
Programs

Check firewall status | Allow a program through Windows Firewall
User Accounts and Family
Safety LA

.

Appearance and
| Personalization
Clock, Language, and Regicn @.ﬁ Windows Update

Turn automatic updating on or off | Check for updates | View installed updates

System
View amount of RAM and processor speed | Check the Windows Experience Index
) Allow remote access | See the name of this computer | B Device Manager

n

Ease of Access

\@ Power Options
Require a password when the computer wakes | Change what the power buttons do
Change when the computer sleeps L

a& Backup and Restore

Back up your computer | Restore files from backup

£ Windows Anytime Upgrade
A

Get more features with a new edition of Windows 7 -

Check under System\S_L|steI.l_l type: - o S

(€SN

B+ Control Panel » System and Security b System [ 49 | Search Cantrot Pane! ol
- e -
Control Panel Home

View basic information about your computer

) Device Manager Windows edition
) Remote settings Windows 7 Home Premium
) System protection Copyright @ 2009 Microsoft Corporation. Al rights reserved.
) Advanced system settings Service Pack 1
Get more features with @ new editien of Windews 7
!
System
Manufacturer: Gateway f
Medel: 5X2370 - =
Rating: 'ﬂwmduws Experience Index '. ‘
| Processar: AMD AB-3820 APU with Radeon(tm) HD Graphics 2.50 GHz Gateway’
Installed able)
I System type: 64-bit Operating System |

PenandT TRBUT s available for this Display

Gateway support I

Website: Online support
Computer name, domain, and workgroup settings |
Computer name: Gateway-DkTp-A8 &) Change settings
See also Full computer name: Gateway-DkTp-AB
Action Center Computer description: L
Windaws Update Workgroup: WORKGROUP
Performance Information and
Tools Windows activation
Windows is activated [SeE—— .

First, we need tell C# Express to produce 64 bit code if we are running on a x64
platform. Go to Tools->Settings and select Expert Settings
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File Edit View Project Build Debug Data

Tools | Window Help

PO & o | T o w2 B

Solution Explorer > 0 x

2| &
':; Solution 'EPT_Transfer_Test' (1 project)
4 @ EPT_Transfer Test

> [=d Properties

> [=al References

s ereq 1l

> 5] Forml.es

%,

E

E

Connect to Database...

Code Snippets Manager... Ctrl+ K, Ctrl+B
Choose Toolbox ftems...
Extension Manager...

External Tools...

~| | [ |EPT_570_4P_Dato_Collector || &

Settings * Basic Settings
Customize... v Expert Settings
Options... Reset,

)

Program.cs

533N¢

Import and Export Settings...

Go to Tools->Options, locate the “Show all settings” check box. Check the box.

4 Environment
General
Fonts and Colors
Keyboard

1> Text Editor

1> Debugging

Recent files
ig]

10 iterns shown in recently used lists

items shown in Window menu

Visual experience
[] Automatically adjust visual experience based on client perfformance
Enable rich client visual experience

Use hardware graphics acceleration if available

Visual Studio is currently using hardware-accelerated rendering. The visual

experience settings automatically change based on system capabilities.

Show status bar
Close button affects active tool window enly
[] Auto Hide button affects active tool window only

Restore File Associations

Show all settings

)|

Cancel I

In the window on the left, go to “Projects and Solutions”. Locate the “Show advanced
build configurations” check box. Check the box.
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Options I |Ml

> Environment Projects location:

4 Projects and Solutions chusers\nelsonstrfgridecumentsivisual studio 2010\Projects E]

General .
User project templates location:

Build and Run
» Text Editor chusers\nelsenstrfgridecumentsivisual studio 2010\ Templates\ProjectTemp E]
I+ Debugging User itern templates location:
i+ Database Tools chusers\nelsonstrfgridecumentsivisual studic 2010\ Templates\temTemplat E]
[» Text Templating

> Windows Forms Designer Always show Error List if build finishes with errors

Show advanced build configurations
Always sNOw soTaLon
[T Save new projects when created

[¥] Warn user when the project location is not trusted
[] Show Output window when build starts

Prempt for symbolic renaming when renaming files

[#] Show all settings i 0K i Cancel

Go to Build->Configuration Manager.

Build Selution
Rebuild Solution

i, th b

Configuration Manager...

|24
|,; Solution "EPT_Transfer_Test' (1 project) o5l Forml EI@
4 @ EPT_Transfer_Test
[» [=d| Properties
> |3 References
» [E] Forml.cs
] Program.cs

5 ereq 1l

S32IN¢

In the Configuration Manager window, locate the “Active solution platform:” label,
select “New” from the drop down box.
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Configuration Ma &u
Active solution configuration: Active solution platform:

[Dehug

) o6 ]

Project contexts (check the project configurations te build or dep
Project Configuration <Edit.>

EPT Transfer_Test Debug [=] 6

In the New Solution Platform window, click on the drop down box under “Type or

select the new platform:”. Select “x64”.

Conﬁiumt'lon Manager — | ? R
Active sclution configuration: Active selution platform:
[Debug '] [)‘85 M l
Project contexts (check the project configurations to build or deploy):
Project Build
EPT_Transfer_Test E‘

Type or select the new platform:

&l

Any CPU
Itanium

Create new project platforms

[ o

J

|

Click the Ok button. Verify that the “Active Solution Platform™ and the “Platform” tab
are both showing “x64”.

Page

137



S

_\_._\,

N

—

TERRANOLOGIC

USB CPLD Development System User Manual

Conﬁg_ulat'\un Manager @u

Active solution configuration: Active selution platform?

== Al \ ’
)

Project contexts (check the project configurations to build o‘deploy]:

Project Configuration Platform Build
EPT_Transfer_Test Release 04 |z|

Close

Also, select “Release” under “Active solution configuration”. Click Close.
Then, using the Solution Explorer, you can right click on the project, select Properties
and click on the Build tab on the right of the properties window.

.24l EPT Transfer_Test -

File Edit View Project Build Debug Data Tools Window Help
[ S @ & B9 - - -5 b [Rdease -] [6¢ - Jiid
‘i;ﬁ-tla-ﬁglm-u&:‘u{é}#nﬂ“&‘ﬂ“:ﬁ%é:ét@:-‘a:‘hi%--

#W Solution Explorer ~ 0 > ¥ Forml.cs [Design] )(_
|2 & :
\,; Solution 'EPT_Transfer_Test' (1 project) { o5 Forml EI@
Pl |.:_§ EPT_Transfer_Test' ]
[» [=d Properties 2| Build
[+ [:3] References Rebuild

i [E Forml.es & Publish...
4 Program.cs

Add 3
Add Reference...
Add Service Reference...

Set as StartUp Project

Debug 3
# Cut Ctrl+X
Y Paste Ctrl+V
K Remove Del
Rename
Properties Alt+Enter

Verify that the “Platform:” label has “Active (x64)” selected from the drop down box.
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Fie Edt View Project Build Debug Dats Tools Window Help
P S| & B9 - - E-E b [Release ~| 164 ~|| (2 |EPT_570_AP_Data_Collector -] | 53 7 (59 3o ] &)

3l EPT Transfer Test™ x [Ny (IRR]

§ Solution Explorer

g

3 Solution 'EPT Transfer Test' (L project) Application
4 (3 EPT Transfer_Test Configuration: | Active (Release) =] (Pratiorm: [active ps4) b))
> [ Properties Build J
» [ References General
= Build Events snere

v [F] Formles

) Program.cs Conditional compilation symbols:

| Debug
| [] Define DEBUG constant
Resources
| Define TRACE constant
Settings
| & [] Allow unsafe code
| Reference Paths Gyimarin
Signing Errors and warnings
, seery —
Publish

Suppress warnings:

Treat warnings as errors
@ None
© Al

© Specific warnings:

Click on the Save All button on the tool bar. The project environment is now setup and
ready for the project files. Close the Project.

6.2 Assembling Files into the Project

Locate the UnoProLogic Development System CD installed on your PC. Browse to the
EPT Transfer Test folder where the Project files reside, copy the*.cs files, and install
them in the top level folder of your EPT_'Transfer_Test project.

\:j" < Earth People Technology b EPT USB-CPLD Development System CD b Projects_ActiveHost 64Bit + EPT Transfer Test » EPT_Transfer_Test b - -
=
Organize v Includeinlibrary v Sharewith v Bum  New folder
4 |, EPT USB-CPLD Development System CD * Name Date modified Type Size
> Ji Arduino_IDE
bin 3/2/2013 11:29 PM File folder
Documentation : )
obj 3/2/201311:29PM  File folder
b Drivers
. Properties 3/2/2013 11:29 PM File folder
> I\ Projects_ActiveHost 32Bit ! .
) active transfer_x64.cs 3/2/201311:28PM  Visual C Sourcef... KB
4 | Projects ActiveHost 64Bit .
A EPT Transfer Test.csproj 3/2/201211:28PM  Visual C# Project f. 5KB
> )l ActiveHost 1.0.08 = ) )
= EPT_Transfer_Test.csprojuser 277/2013 1111 PM  Visual Studic Proj... 1K8
> . EPT_Data_Callector - .
(,g Forml.cs 2/7/2013 11:36 PM Visual C# Source f... 19KB
4 || EPT_Transfer_Test = ) -
44) FormL. Designer.cs 2/7/201311:36PM  Visual C# Sourcef... KB
4 || EPT_Transfer Test L .
b j Forml.resx 2/4/2013 9:05 PM NET Managed Re... 6KB
3 in
v ) Program.cs 2/7/20131134PM  Visual C# Sourcef... 1KB
> Ui obj
Properties
» )l EPTActiveHostConsoleClient
> |l Projects_Arduino
> )\ Projects_HDL
Quartus_Programmer -
10 items State: 2 Shared
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6.2.1 Changing Project Name

If you named your project something other than EPT Transfer Test, you will have to
make changes to the *.cs files above. This is because Visual C# Express links the
project files and program files together. These chages can be made by modifying the
following:

1. Change namespace of Form1.cs to new project name.
2. Change class of Forml.cs to new project name.
3. Change constructor of Form1.cs to new project name.

| 44 EPT_FT2232_Interface.EPT_FT2232_Interface
Slusing System;
using System.Drawing;
using System.Collections;
using System.Windows.Forms;
using System.Data;
using System.Threading;
using System.Runtime.InteropServices;
using System.Diagnostics;

1

Flnamespacef EPT_FT2232_Interface
{

2

= public partial class System.Windows.Forms.Forn
{ 3
= public PT_FT2232_Interfacely
1

InitializeComponent();

for (int 1 = @; 1 < device.Length; ++i)

{

b
b

device[i] = new Transfer();

4. Change EPT Transfer Test Load of Forml.cs to new <project name> Load

/f Main cbject loage

id T_FT2232_Interface|_Loa CHjject sender, System.tventirgs e)

// Call the List Devices function
ListDevices();

}

5. Change namespace of Form1.Designer.cs to new project name.
6. Change clase of Form1.Designer.cs to new project name.
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G2 EPT_FT2232 Interface EPLFI2232 Interface = | S¥InitializeCompone
—namespal—s, PT_FT2232_Interface
{

= partial class

{

/// <summary>
/ Required designer variable.

£} </summary>

private System.ComponentModel.IContainer components = null;

<summary>
/{ Clean up any resources being used.

£/ </summary:

/// <param name="disposing”>true if managed resources should be disposed; otherwise, false.</param:
= protected override void Dispose(bocl disposing)

if (disposing && (components != null))
{

3

base.Dispose(disposing);

components.Dispose();

}

7. Change the this.Name and this.Text in Form1Designer.cs to new project name.
8. Change this.Load in Form1Designer.cs to include new project name.

this.Controls.Add{this.btnTrigger3);
this.Controls.Add(this.btnTrigger2);
this.Controls.Add(this.btnTriggerl);
this.Controls.Add({this.btnCloseDevice);
this.Controls.Add{this.btnOpenDevice);
this.Controls.Add{this.cmbDevlist);
this.Controls.Add{this.LEDBox);
this.Controls.Add{this.gbhTriggerout);
this,cantrols‘Add(this.ngraﬂsfer(o%frol)j
this.Controls. Add = ;
this.Name
this.Text
this.Load += new System.CventHandler(this
this.LEDBox.Resumelayout(false);

this. LEDBox.PerformLayout();
this.gbTriggerout.ResumeLayout(false);
this.gbTransferControl.Resumelayout(false);
this.ghTransferContrel.Performlayout();
this.groupBoxl.Resumelayout(false);
this.groupBoxl.PerformLayout();
this.Resumelayout(false);
this.PerformLayout();

9. Change namespace in Program.cs to new project name
10. Change Application.Run() in Program .cs to new projectname.

using System;

using System.Cellections.Generic;
using System.Lling;

using Syg;em,windows,Forms;

T2232_Interface

namespace
{
static class Program
1
<summary>
The main entry point for the application.
</summary>
[5TAThread]
static void Main()
{
Application.EnableVisualStyles();
Application.SetCompatg 2 1t(false);
Application.Run(ne
¥
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6.2.2 Add Files to Project

Open the EPT Transfer Test project. Right click on the project in the Solutions
Explorer. Select Add->Existing Item.

File Edit View Project Build Debug Data Tools Window Help

s ECH e & a@E]9 -0 -8-E| p [Relcse -| |x64 -|| @ [er_smc
A L e E - A e R e [
l VW Solution Explorer v I X W Forml.cs [Design] >
: BElEla
.; 3 Solution 'EPT_Transfer_Test' (1 project) E@
G PR EPT,Transler,'__‘:;
= > [=d Properties £ Build
S > [ References Rebuild
g > [E] Formlies | (@] Ppublish...
o C,Q Program.c: )
1] Add Y] MNewltem... Ctrl+Shift+A
Add Reference... [ Existing Trem... Shift+Alt+A
Add Service Reference... 4 MNew Folder
Set as StartUp Project 25] Windows Form...
Debug * | # UserControl...
# Cut Ctrl+X ¥¢  Class... Shift+Alt+C
Ih Paste Ctrl+V 3
X Remove Del
Rename
Properties Alt+Enter

Browse to the EPT Transfer Test project folder and select the active transfer xx.cs
file. Click Add.
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r:

val[ Fle Edit View Project Debug Data Tools Window Help

" . 1& »
o S e Bl E .
es
i Solution Explorer ~ 7 x Qrormlcs x
argl i3] 977 | SR — e er Te -
il 53 Solution 'EPT_Transfer_Test' (L projectll | | us s De S =
4 (G EPT_Transfer Test ug | <« EPT Transfer Test » EPT Transfer Test » ~ | 49 || Seorch £07_Transfer Test ) |
=d| Properties v s
{28 References U Organize v Newfolder = 0 @ e
4 =] Formlcs i o — e
%) Forml.Designer.cs { 58 Microsoft Visual C= 2010 Express 3 =
‘%) Forml.resx I= . Projects 4 bin
&) Program.cs obj
I= =
. T Favorites L. Properties

« m »

=3 Solution Explorer 100 %

© 34Emors |1\ 0Wamings | (i) 0 Messages
Description
@ 1 Thename 'm_hPort’ does not exist in the current
@ 2 The name 'fContinue’ does not exist in the curres
@ 3 The name 'FT_Close’ does not exist in the current
@ 4 The name 'm_hPort” does not exist in the current

2 Error List

Bl Desktop

& Downloads
% Dropbox

| Recent Places

~@ Libraries
*& Homegroup

™ Computer

File name: active_transfer.cs

@ 5 Thename 'm_hPort’ does not exist in the current context Forml.cs

<) active_transfer.cs

) Forml.cs

%) Forml.Designer.cs
~ ZsForml.resx
) Program.cs

S5 17

"

|

~ | Visual C= Files (*.cs;".resc”.setti v

(

add |+ |

Cancel

EPT_Transfer_Test

~ |} The name of the
file containing b...

In the C# Express Solution Explorer, you should be able to browse the files by clicking
on them. There should be no errors noted in the Error List box.
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4] EPT_Transfer_Test - Microsoft [F=EEr
File Edit View Project Debug Data Tools Window Help
Pl e P K a9 - | b [ tootip - SR e B .
iBah aeE|S2.
1§ Solution Explorer - 1% CYESTIEERTE Formi.cs[Design]  active transfercs  Forml.cs ~ Properties ~ I X
o E
g 2 | S EEHE JLEPT Transfer_Tect.EPT_Transfer_Test -] components 3
Sl ] Solution 'EPT Transfer_Test' (1 project] Sinamespace EPT_Transfer_Test e E
g _ _ a2
; 4 [ EPT Transfer_Test B
5 . [ Properties partial class EPT_Transfer_Test =i
E > [l References »
<summary>
=] active transfer.cs // Required designer variable.
4 [ FormLes /4 </summary>
‘%l Forml Designer.cs private System.ComponentModel.IContainer components = null;
% Formlresc
& Program.cs o /71 <summary>
// Clean up any resources being used
/41 </summary>
// <param name="disposing”>true if managed resources should be disposed; other
protected override void Dispose(bool disposing)
{
if (dispesing &% (components != null))
[ I companents.Dispase();
&3] Solution Explorer [CaEERTEN W0% ~ ¢ n b
Error List - I x
@ 0Frors | 1\ 2Warnings | (i) 0 Messages
Description Fle Line Column  Project
YGRS = Find Results

6.2.3 Adding Controls to the Project

Although, the C# language is very similar to C Code, there are a few major differences.
The first is C# .NET environment is event based. A second is C# utilizes classes. This
guide will keep the details of these items hidden to keep things simple. However, a brief
introduction to events and classes will allow the beginner to create effective programs.

Event based programming means the software responds to events created by the user, a
timer event, external events such as serial communication into PC, internal events such
as the OS, or other events. The events we are concerned with for our example program
are user events and the timer event. The user events occur when the user clicks on a
button on the Windows Form or selects a radio button. We will add a button to our
example program to show how the button adds an event to the Windows Form and a
function that gets executed when the event occurs.

The easiest way to add a button to a form is to double click the Form1.cs in the Solution

Explorer. Click on the ' #< button to launch the Toolbox.
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= E e

File Edit View Project Debug Data Tools Window Help

iG-S H & @9 -8 | b |l R e Bl
PR A S| T e | B R e e B | S &) A | [H[E| =,

Solution Explorer R 0 Forml.Designer.cs Formil.cs [Design] ¢ [ElailRieht O - Toolbox

‘ ) (2] | =] » 0 > All Windows Forms =)
a Selution 'EPT_Transfer_Test' (1 project) ol Active Host EI@ “ Commor.| Continly
4 (ZH EPT Transfer Test &k  Pointer :
> [=d| Properties = Butten
» [3] References v CheckBox L
(5] active_transfer.cs CheckedListBox
a4 [E] Forml.cs .
B ComboBox
‘%] Forml Designer.cs F DateTimePick
9 Formlresx ateTimePicker
Clﬁ Program.cs Transfer Single Byte Transfer Multiple Bytes A Label
e (Coontock ] A Linklabe
8 ListBox
Send Byte 255 Address 2 sa°  ListView
Receive Byte MaskedTextBox
G MonthCalendar
= Notifylcon
153 timerUse 2 NumericUpDown
B PictureBox
4 1 +
- @ ProgressBar
l-j Solution Explorer g R -
Error List
& 0FErrors | 1\ 2 Warnings | (i) 0 Messages
Description File ° Line Column Project

fd [N &8 Find Results

Locate the button on the Toolbox, grab and drag the button onto the Form1.cs [Design]
and drop it near the top.
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EPT Transfer Test - Microsoft Vi
File Edit View Project Debug Data Format Tools Window Help

Pl S @ & a9 - | b | [tooltip R e B
P & AT 0| SIS S e | HE| G2,
fif Solution Explorer > 0 X Formlcs® Forml.Designer.cs™ Forml.cs [Design]” X [EISOURIET B e + Toolbox
7 = EialE + [ » All Windows Forms
54 e
50 [ Solution 'EPT_Transfer_Test' (1 project) adl Active Host =< 4 Commeon Controls
"‘;,‘., 4[] EPT_Transfer_Test K  Pointer
";i » =4 Properties (2) Number = Button
3 » [l References T ) Serial CheckBox
[:E] active_transfer.cs © Desaription CheckedListBox
4 [E] Forml.cs L4
B8 ComboBox
‘%] Forml.Designer.cs T DateTimePick
%) FormiLresc ateTimePicker
(él Program.cs Transfer Single Byte Transfer Multiple Bytes A Label
Wite LoopBack A LinkLabel
5 ListBox
Send Byte 255 R 2 337 ListView
Receive Byte MaskedTextBox
[ MonthCalendar
= Motifylcon
@ timerUSB {2  MumericUpDown
| PictureBox
< [ m | *
= . e @D ProgressBar
l-:‘ Solution Explorer —
Error List
@ 0 Errors | 1\ 2Warnings | (i) 0 Messages
Description File = Line Column Project =

RS & Find Results

Go to the Properties box and locate the (Name) cell. Change the name to
“btnOpenDevice”. Locate the Text cell, and change the name to Open.
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W= EPT Transter Test M

File Edit View Project Debug Data Format Tools Window Help

A S @ £ e B9 - | b [ [teottip | 5 e B

o N = g o A - [ e e =
Solution Explorer * 13X  Forml.cs* Forml.Designer.cs* Forml.cs [Design]* X [ElaiUl{cht= A< ~ Toolbox

G2 EEE » All Windows Farms

" |§ 4 Common Controls

g Solution "EPT_Transfer_Test' (1 project) o= Active Host
4 [ EPT_Transfer_Test
> [=d| Properties

5 il References M
@ active_transfer.cs
a4 [E] Forml.cs
%] Forml.Designer.cs
%] Forml.resx
] Program.cs

Pointer

Button
CheckBox
CheckedListBox

1210)dig 3seqereq e

ComboBox
DateTimePicker
Label

LinkLabel
ListBox

Transfer Single Byte Transfer Muttiple Bytes
Wiite [ LospBack ]

Send Byte 255 Address 2

- N I 4

ListView
MaskedTextBox
MonthCalendar
Notifylcon

MNumericUpDown

Receive Byte

) timerUss
PictureBox

b B Bl G5 el B [F] RE

ProgressBar

3] Solution Explorer [ EEREm
Error List
QD 0Errors | _1\ 2 Wamnings | (i) 0 Messages

Description : Column Project ’

jj [ACAREY = Find Results

Double click on the Open button. The C# Explorer will automatically switch to the
Forml.cs code view. The callback function will be inserted with the name of the button
along with “_click” appended to it. The parameter list includes (object sender,
System.EventArgs e). These two additions are required for the callback function to
initiate when the “click” event occurs.

Private void btnOpenDevice_click(object sender, System.EventArgs e)

There is one more addition to the project files. Double click on the Form1.Designer.cs
file in the Solution Explorer. Locate the following section of code.
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il
i

/{ btnOpenDevice

'y
i

this.
this.
this.
this.
this.
this.
this.

btnOpenDevice.
btnOpenDevice.
.5ize = new System.Drawing.Size(58, 23);

.TabIndex = 2;

.Text = "Open";

UseVisualstyleBackColor = true;

.Click += new System.EventHandler(thil.btnOpenDevice Click);

btnOpenievice
btnOpenDevice
btnOpenDevice
btnOpenDevice
btnOpenDevice

Location = new System.Drawing.Point(248, 13);
Name = "btnOpenDevice™;

This code sets up the button, size, placement, and text. It also declares the
“System.EventHandler()”. This statement sets the click method (which is a member of
the button class) of the btnOpenDevice button to call the EventHandler —
btnOpenDevice Click. This is where the magic of the button click event happens.

private void btnOpenDevice_Click(chject sender, Eventirgs e)

1

//0pen the Device
OpenDevice();

}

private wvoid btnCloseDevice Click{cbject sender, Eventirgs e)

1

if (EPT_AH CloseDeviceByIndex(device index) != @)

{

btnBlkCompared.Enabled = false;
btnBlkComparelf.Enabled = false;
btnTriggerl.Enabled = false;
btnTrigger2.Enabled = false;
btnTrigger3.Enabled = false;
btnTriggerd4.Enabled = false;
btnLEDReset.Enabled = false;

h

btnOpenDevice.Enabled = true;
btnCloselevice.Enabled = false;

}

When btnOpenDevice Click is called, it calls the function “OpenDevice()”. This
function is defined in the dll and will connect to the device selected in the combo box.
This is a quick view of how to create, add files, and add controls to a C# project. The
user is encouraged to spend some time reviewing the online tutorial at
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http://www.homeandlearn.co.uk/csharp/csharp.html to become intimately familiar with
Visual C# NET programming. In the meantime, follow the examples from the
Terranologic to perform some simple reads and writes to the EPT USB-CPLD
Development System.

6.2.4 Adding the DLL's to the Project

Locate the UnoProLogic Development System CD installed on your PC. Browse to the
Projects_ ActiveHost folder. Open the Bin folder, copy the following files:

e ActiveHostXX.dll

o ftd2xxXX.dll
and install them in the bin\x64\x64 folder of your EPT Transfer Test project.

@\:}" <« EPT USB-CPLD Development System CD » Projects ActiveHost 64Bit » EPT Transfer Test » EPT Transfer Test » bin » 364 » Release -
Organize v  [87 Openwith..  Sharewith v  Bum  Newfolder
Arduina_IDE “ Name . Dete modified Type Size
Documentation % ActiveHostd.dll 3/2/2013944PM  Application extens... 27KB
Dﬂ\-refs [E] EPT_Transfer_Test.exe 3/2/201311:28 PM Application 28 KB
Projects Activetlost 328it -51 EPT_Transfer_Test.pdb 3/2/2013 11:28 PM Program Debug D... 56 KB
Projects Activetost G4Eit = EPT_Transfer_Test.wshost.exe 3/2/201311:21 PM Application 12KB
ActiveHost 1008 || EPT_Transfer_Testwshost.exe.manifest 8/31/2009 12:40 AM  MANIFEST File 1KB
CAI (R |25 fedodsd.dll 1/18/2013354PM Application extens... 2528
| EPT_Transfer_Test
| EPT_Transfer Test E
bin -
Debug
Release
x4
. Debug
Release
obj
Properties -
2 items selected State: 3 Shared Size: 278 KB Shared with: Homegroup
-l Date modified: 1/18/2013 3:54 PM - 3/2... Date created: 3/2/201311:29 PM

Save the project.

6.2.5 Building the Project

Building the EPT Transfer Test project will compile the code in the project and
produce an executable file. To build the project, go to Debug->Build Solution.

Page

149


http://www.homeandlearn.co.uk/csharp/csharp.html

x _/—.
~— —_

TERRANOLOGIC

USB CPLD Development System User Manual

(L] EPT_Transfer_Test - Micro

File Edit View Project Debug | Data Teols Window Help

Pl e (S i @ | 4 P StartDebugging £5

i s R A= IfE| = | #4 Build Solution 3
&=

f§ Solution Explorer = Steplnto Fi1

g ElaEIEE [Z Step Over F10

M g Solution 'EPT Trar Teggle Breakpoint 9

";., 4 (5 EPT Transfer_| Windows R

= > [l Properties = -

z » @ References Clear All DataTips

F2] active_tran{ Export DataTips ...

4 [=] Forml.es Import DataTips ...
=
g :::1: e ST

-\ | A e Bl C

EPT Transfer_Test ~| 5 btnClose_Click(object sender, System.EventAn ~

lock Transfer Control £
ic bool BlockTransferInfinite = false;

ic beol BleckTransferReps = false;

ic bool BlockTransferStop = false;

ate void btnopen_Click(object sender, System.Eventargs ) ||

Open_Selected Device();

y
@ Program.cs

o i

5 private void btnClose_Click(object sender, System.Zventirgs e)

if (m_hPort != @)
{
fContinue = false;
7/ it will stop in x seconds -
Thread.Sleep(880);
FT_Close(m_hPort);
m_hPort = @;

not sure if this is proper

radiumber . Checked = true; -

7 Solution Explorer |23

m »

Error List
@ 0Enors | 1\ 2Wamings | (i) 0 Messages

Description

5 Error List [T L

Ready

The C# Express compiler will start the building process. If there are no errors with code
syntax, function usage, or linking, then the environment responds with “Build

Succeeded”.

File Line

> General

Properties

=

Column

Project

> 1 x

NS g

Find Results

D | @B | =

i

| MIEAESY =] Find Results

Build succeeded

6.2.6 Testing the Project

Once the project has been successfully built, it produces an *.exe file. The file will be

saved in the Release or Debug folders.
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. ! k|
@Q-\ <« EPT USB-CPLD Development System CD b Projects_ActiveHost 64Bit » EPT Transfer Test » EPT Transfer Test b bin » x64 b Release
- - ] =
Organize ~ Open Share with Bum New folder
. Arduino_IDE “ Mame Date modified Type Size
Documentation B
b %] ActiveHost64.dll 3/2/2013944PM  Application extens... 27KB
rivers
R R |7 EPT_Transfer_Test.exe 3/2/201311:28PM  Application 28KB|
| Projects_ActiveHost_32Bit - —
| EPT _Transfer_Test.pdb 3/2/201311:28PM  Program Debug D... 56 KB
Projects_ActiveHost_64Bit i
(87 EPT_Transfer_Testvshost.exe 3/2/20131121PM  Application 12KB
| ActiveHost 1.0.08 ) ) K i
__| EPT_Transfer_Testvshost.exe.maznifest 8/31/200912:40 AM  MANIFEST File 1KB
| EPT_Data_Collector . i
)] frd2odd.dll 1/18/2013354 PM  Application extens... 252K8
EPT_Transfer Test y
EPT_Transfer_Test E ‘
! bin —
Debug
Release
64
Debug
Release
obj
Properties -
EPT_Transfer Test.exe state: A Shared Size: 280 KB Shared with: Homegroup

n

Application

Date modified: 3/2/2013 11:28 PM

Date created: 3/2/201311:29 PM

The EPT Transfer Text.exe file can now be tested using the UnoProLogic board. To
test the file, connect the UnoProLogic to the Windows PC using Type A to Type USB-
C cable. Make sure the driver for the board loads. If the USB driver fails to load, the
Windows OS will indicate that no driver was loaded for the device. Go to the folder

where the EPT Transfer Text.exe file resides, and double click on the file. The
application should load with a Windows form.
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85 EPT_Transfer_Test - [m] X
[ v] [ Open
Dis-Connected
Transfer Controls LED Controls
Send Byte: | 255 Address Receive Byte T
LED 1 LED1 LED1
Green Red Blue
an LED 2
Muttiple Byte: 55 88 LED 2 LED 2
Green Red Blue
LED3 LED3 LED3
Green Red Blue
PushButton Controls Slide Switch
Switches Slide Slide LED 4 LED 4 LED 4
Switch Switch Green Red Blue
1 2
GPIO Controls
Hi
=3[ Lo
ORI e e, ljiijiii

' EARTHPEOPLE
MrecHmoLc

OK Cancel

With the application loaded, select the USB-CPLD board from the dropdown combo
box and click on the “Open” button.
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a5 EPT_Transfer_Test - 0 X
[ M [ open
EPT JTAG Blaster 0 .
| EPT Serial Communications 0 Dis-Connected
Trandter CoMo LED Controls
— 7= LED's
Send Byte: [ 255| Address [ 2|  Receive Byte
LED1 LED1 LED 1
Green Red Blue
3 — LED 2
Muttiple Byte: 55 88 LED 2 LED 2
Green Red Blue
LED3 LED3 LED3
Green Red Blue
PushButton Controls Slide Switch
Switches Slide Slide LED 4 LED 4 LED 4
Switch Switch Green Red Blue
1 2
GPIO Controls

EPT-SMST-Al

OK Cancel

Click on one of the LED buttons in the middle of the window. The corresponding LED
on the UnoProLogic-U2 board should light up.

To exercise the Single Byte Transfer EndTerm, click the “Byte” button in the Transfer
Controls group. Type in several numbers separated by a space and less 256 into the
Multiple Byte textbox. Then hit the Multi Byte button. The numbers appear in the
Receive Byte textbox.
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8 EPT_Transfer_Test

- o X
|EPT Serial Communications 0 v | Close |
Device Connected
Transfer Controls LED Controls
Send Byte: | 255 Address [ 2]  Receive Byte [.255.55.88 LED's
I - LED1 LED 1 LED 1
Byte On | Geen 9" | Red |07 | Bue |
LED2
Mutiple Byte: [55 88 ] 2l i Iﬁifd) 2 EEE 2
on| LED3 [ 'Fiig 3n EEE 3
PushButton Controls Slide Switch
Switches Side LED 4 LED 4 LED 4
Switch Switch On | Green |9 ] Red [ Bue
1
Rst Read Rst Binky!

a3
B &

—— Hijiigiii) ¢ |;

e

OK Cancel

To exercise the Block Transfer EndTerm, click the “Start” button in the GPIO Controls
group. The UnoProLogic will sample the state of each Input pin from around the board
and display the result of each pin on the window.
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85! EPT _Transfer_Test - [m] b <

EPT Serial Communications 0 v Close
Device Connected
Transfer Controls LED Controls
Send Byte: | 255 Address Receive Byte |, 255, 55, 88 LEDs

LED1 LED1 LED1
Byte On | Green || Red | O | Bue

LED 2
Muttiple Byte: |55 88 LED 2 LED 2
- On | Green On  poi” On | goo
Mutti Byte Rt
on LED 3 on LED 3 on ail;) 3
PushButton Controls Slide Switch
Switches Slide Slide LED4 LED 4 LED 4
Swtch | .| Swich On | Green |97 | Red |O" | Bue
1 2
Rst Read Rst Blinky!
GPIO Controls
L
Lo
O Infinite n
@® Single

OK Cancel

Press the PCB switches on the UnoProLogic to view the Switch Controls in action.

7 Using the Analog to Digital Converter

The EPT 5M57-AP-U2 has an onboard Four Channel, 10 Bit, 300 KSamples/second
Analog to Digital Converter. It has a serial SPI communications that allow the host to
send setup commands and retrieve the sampled data.
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Ann 1] * BEE
Al [z ] 15] pouT
we (2] o 2 on
w3 e | MAXTIGIE- 13| 501K
. % MAXTTE21 % -
AMs ) [E] [11] Voo
ameme) [7] [10] caio
AnTNERVET) [B ] HE:
asop

PIN NAME FUNCTION

14 AINO—-AIN3 Analog Inputs

5,6,7 N.C. No Connection

8 CONVST Active — low Conversion
Start Input

9 REF Reference Input

10 GND Ground

11 VDD Power Input

12 CS Active Low Chip Select
Input. When CS is Low the
interface is enabled. When
CS is high MOSI is high
impedance

13 SCLK Serial Clock input. Clocks
data in and out of the serial
interface.

14 MISO Serial Data input. MISO
data is latched into the
interface on the rising edge
of SCLK

15 MOSI Serial Data Output. Data is
clocked out on the falling
edge of SCLK. High
impedance when CS is
connected to VDD.

16 EOC End of Conversion Output.
Data is valide after EOC
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| [ pulls low.

7.1 Register Descriptions

The MAX11618 communicate between the internal registers and the external circuitry
through the SPI-/QSPI-compatible serial interface. Table 1 details the registers and the
bit names. Tables 2—5 show the various functions within the conversion register, setup
register, averaging register, and reset register.

Table 1. Input Data Byte (MSB First)

REGISTER NAME BIT7 BIT6 BIT s BIT 4 BIT 3 BIT 2 BIT 1 BITo
Conversion 1 CHSELZ CHSEL2 CHSEL1 CHSELO SCAMN1 SCAND X
Setup 0 1 CKSEL1 CKSELo | REFSEL1 | REFSELD X X
Averaging 0 0 1 AVGON MNAVGH MNAVGO MNSCAMN1 NSCANO
Reset 0 0 0 1 RESET s X X

X =Don't care.

7.2 Conversion Register

Select active analog input channels per scan and scan modes by writing to the
conversion register. Table 2 details channel selection and the four scan modes.

Request a scan by writing to the conversion register when in clock mode 10 or 11, or by
applying a low pulse to the CNVST pin when in clock mode 00 or 01.

A conversion is not performed if it is requested on a channel that has been configured as
CNVST. Select scan mode 00 or 01 to return one result per single- ended channel
within the requested range. Select scan mode 10 to scan a single input channel
numerous times, depending on NSCAN1 and NSCANO in the averaging register (Table
4). Select scan mode 11 to return only one result from a single channel.
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Table 2. Conversion Register*

BIT
NAME

o 7 (MSE) | Set to 1 to select conversion register.
CHSEL3 G Analog input channel select.

BIT FUNCTION

CHSEL2 5 Analog input channel select.
CHSELA1 4 Analog input channel select.
CHSELD 3 Analog input channel select.
SCANA 2 Scan mode select.

SCAND 1 Scan mode select.
o O (LSB) | Don't care.

CHSEL1 | CHSELO cflil?qErfETLEﬁu
0 0 AIND
0 1 AINA
1 0 AIN2
1 1 AIN3

SCAN MODE (CHANNEL N 1S
SELECTED BY BITS CHSEL3-CHSELOD)

0 0 Scans channels 0 through M.

SCAN1| SCANO

Scans channels M through the highest
numbered channel.

Scans channe! M repeatedly. The averaging
register sats the number of results.

1 1 Mo scan. Converts channel N once only.

7.3 Setup Register

Write a byte to the setup register to configure the clock,reference, and power-down
modes. Table 3 details the bits in the setup register. Bits 5 and 4 (CKSELI1 and
CKSELDO) control the clock mode, acquisition and sampling, and the conversion start.
Bits 3 and 2 (REFSEL1 and REFSELO) control internal or external reference use.
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Table 3. Setup Register*

BIT NAME BIT FUNCTION
- 7 (MSB) | Setto zero to select setup register.
- 6 Set to 1 to select setup register.
CKSEL1 5 Clock mode and THNVST configuration. Resets to 1 at power-up.
CKSELD 4 Clock mode and CNVST configuration.
REFSEL1 3 Reference mode configuration.
REFSELD 2 Reference mode configuration.
- 1 Don't care.
- 0(LSB) | Don't care.

“See below for bit details.

CKSEL1 | CKSELD CONVERSION CLOCK ACQUISITION/SAMPLING CNVST CONFIGURATION
0 0 Intemal Internally timed CNVST
0 1 Intemnal Extemnally timed through CNVST CNVST
1 0 Internal Internally timed AINAS/AINT1AINT™
1 1 External (4.8MHz max) Externally timed through SCLK AINAS/AINA1AINT

“*For the MAX716 18MAXT1619, CNVST has its own dedicated pin.

REFSEL1 | REFSEL0 VOLTAGE REFERENCE AutoShutdown
Reference off after scan; need
0 0 Internal
wake-up delay.
0 1 External single ended Reference off; no wake-up delay.
; 0 Internal Reference always on; no wake-up

delay.

Reserved

Reserved. Do not use.

7.4 Averaging Register

Write to the averaging register to configure the ADC to average up to 32 samples for

each requested result, and to independently control the number of results

requested for single-channel scans. Table 2 details the four scan modes available in the
conversion register. All four scan modes allow averaging as long as the AVGON bit, bit
4 in the averaging register, is set to 1. Select scan mode 10 to scan the same channel
multiple times. Clock mode 11 disables averaging.
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Table 4. Averaging Register*

BIT NAME BIT FUNCTION

— 7 (MSB) | Sef to O to select averaging register.

— 5 Set to O to select averaging register.

— 5 Set to 1 to select averaging register.
AVGON 4 Set to 1 to turn averaging on. Set to zero to turn averaging off.
NAVG1 3 Configures the number of conversions for single-channel scans.
NAVGO 2 Caonfigures the number of conversions for single-channel scans.
NSCAN1 1 Single-channel scan count. (Scan mode 10 only.)

NSCAND 0(LSB) [Single-channel scan count. (Scan mode 10 only.)

*See below for bit details.

AVGON NAVG1 NAVGO FUNCTION
0 X X Performs 1 conversion for each requestad result.
1 0 0 Performs 4 conversions and returns the average for each requested result.
1 ] 1 Performs 8 conversions and returns the average for each requested result.
1 1 0 Performs 16 conversions and returns the average for each requested result.
1 1 1 Performs 32 conversions and retumns the average for each requested result.

X = Don't care.

NSCAN1 | NSCANo FUNCTION (APPLIES ONLY IF SCAN MODE 10 IS SELECTED)
0 0 Scans channel N and returns 4 results.
0 Scans channel N and returns 8 results.

]
1 1] Scans channel N and returns 12 results.
1

1 Scans channel N and returns 16 results.

7.5 Reset Register

Write to the reset register (as shown in Table 5) to clear the FIFO or to reset all registers
to their default states. Set the RESET bit to 1 to reset the FIFO. Set the reset
bit to zero to return the MAX11618 to the default power-up state.
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Table 5. Reset Register

BIT NAME BIT FUNCTION
e 7 (MSB) |Setto0 to select reset register.
- 6 Set to 0 to select reset register.
- 5 Set to 0 to select reset register.
- 4 Set to 1 to select reset register.
RESET 3 Set to zero to reset all registers. Set to 1 to clear the FIFO only.
X 2 Don't care.
X 1 Don't care.
X 0(LSB) |Don't care.

8 The UnoProLyzer Application

The source DVD for the UnoProLogic2 comes with the UnoProLyzer application
project. This project allows the user to display 1 to 4 channels of analog input in a
graphing application. The project utilizes the PC to perform all data storage and
graphing. The PC sends commands to and receives the data from the UnoProLogic2 and
stores each channel data in its own separate buffer in memory. The UnoProLyzer
collects all samples from each channel by streaming across up to four dedicated
communication “pipes”.

The UnoProLogic2 commands the ADC to start a conversion on the channels selected
by the user. It then waits for the ADC to complete the conversion on all channels. It
transfers the data for each channel across its own dedicated communication pipe. Then
starts the process over again. The UnoProLyzer application will accept each data word
and decode the pipe number it came across. It stores each word into a separate buffer
for each channel. The UnoProLyzer then performs post processing on each data word. It
performs trigger detection, smoothing, sorting, scaling and searching. It then displays
the data set in 500 data point segments.
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EPT_Data_Acquistion E=REC
(Open | [ [Close ]
Scan Control
Start Stop
12V —Ch3  Horzontal (Scale)
Sngle
| TR P TRRTY TR P PR PR . J ‘ CONVST
" Honzontal Postion Scan
) ; Channel
sz ) Select
<] [> 100ty |
letical Postion ~ Vokage Scale (1102
et 1103
104 |
Horizontal Time Base
Channel
Q2ms 015ms OIms 005ms 0 +005ms <Oims +0.15ms +02ms +0.25ms Select 0
Cursors =
Cursor 1 Cursor 2 Trigger Meny 1.3miseconds
— Goal 0 Per Division
r Trigger Voktage | Resat
) ) (Toggle | [ Faling | [{Risng —

8.1 Accessing the UnoProLyzer Application

Locate the EPT Data Acquistion folder in the Drivers folder of the UnoProLogic
Development System DVD using Windows Explorer.

@\_/‘?l <« UNOPROLOGIC2_USB_CPLD_PROJECT_1P4_DVD » Projects ActiveHost 64Bit » EPT_Data_Acquisition » EPT_Data_Acquistion »

Organize »  Includeinlibrary v Sharewith = Bum  Newfolder
CTS Crystal 4 Neme Date modified Type Size
Diodes Incorporated
oip s bin 5/12/20151134 PM  File folder
o Beote Techm obj 5/12/20151134 P File folder
rtl
EEPTIZEEFPE = g; o Properties 151134 PM  File folder
roject
il tj o ] active_transfer_d.cs Visual rcef.. 10 KB
rojects Folders
g & EPT_Data_Acquistion.csproj Visual C# Project f... 5KE
UNOPROLOGIC2_USB_CPLD_PROJECT 194 DVD
b - ) Formil.cs 17k8
ocumentation
. ) Form1 Designer.cs 2k8
ners = SiFormlres 5KE
Projects_ActiveHost 328t
) Progrem.cs 1kB
Projects ActiveHost 64Bit
) ScaleFactorMenu.cs 148
ActiveHost 10,010 )
X ) SignalSetup.cs 20KB
EPT_Data_Acquisition
EPT_Data Acquistion
EPT_Data Collector
EPT Transfer Test
EPTActiveHostConsoleClient
Projects Arduino -

Go to the Release folder and locate the EPT Data_Acquisition.exe file.
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4 "9 = | C\oliy\Products\Earth People Technology\UNOPROLOGIC_USB_CPLD_PROJECT 4.5 DVD\Projects ActiveH
File Home Share View
« v 4 - Jolly > Products >

A UNOPROLOGIC_USB_CPLD_PROJECT_4.5_DVD * O Name

Documentation

W EPT_Data_Acquistion vshost exe
Drivers

& UnoProlyzer.exe
v | Projects ActiveHost 64Bit & UnoProlyzerpdb
ActiveHost_1.00.11

v | EPT Data Acquistion
~ | UnoProlyzer

v EPT_Data_Acquistion

v 1 bin
Debug
v 1 oxea
Debug
Release
obj

3 items

Earth Pecple Technology * UNOPROLOGIC_USB_CPLD_PROJECT_45_DVD > Projects_ActiveHost_64Bit + EPT_Data_Acquistion

* UnoProlyzer > EPT_Data_Acquistion > bi

Date modified Type Size

plication 12KB

1 611 PM Application 54 KB
1/6/2022 6:11 PM Program Debug D. 88 KB

Make sure the UnoProLogic is installed and the USB driver has been loaded.

—,

Double click on the EPT Data Acquisition.exe file and the UnoProLyzer Application

will open.
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EPT_Data_Acquistion

.-.‘..... -
=2V
......... [Open | [(Goe
+1.5V
........ S
Start Stop
1V Horizortal (Scale)
- Single
{J
+0.5V

Horizortal Position Scan

~ Channel
w {J

B

a
"

i
—| i
o| 8
S
E

-2V Channel Registers
Select

-Bms  -3ms -2ms  -Ims o +Ims +2ms  +3ms +ims +bms

Go to the upper right of the window and click on the drop down box.
(| L) |-

+2 By |
oy EPT USB =-» Seral&/TAG Cable B
| Open | | Cloze |
+1.5V
Scan Control
Start Stop
+1V Horzontal (Scale)
Single

Select the “EPT USB<-> Serial&JTAG Cable B. Then click on the Open button

Page

164



TN "
~ —_—

TERRANOLOGIC

USB CPLD Development System User Manual

+2.5V
PT USB <-> Serial&JTAG Cable BiRg
=2
+1.5V
Scan Control
=1V

Horizontal (Scale)
] Sngie

Next, select the number of channels to display. The channels have to be selected in
sequential order, you cannot pick out single channel (except for channel 1). So for two

channels, click on the “1 to 2” button. This will display the data from both channel 1
and 2.
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=

E

._q

EPT USB <-> Seral&) TAG Cable +

b

Clo
Scan Control

Horizontal (Scale)
Single

?

Horizontal Position Scan
D Channel

1 Only

Vertical Position  Voltage Scale

Ch1

1to d
= =
Channel Registers
Select
Next, click on the Start button.
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|

EPT USB <> Senal&JTAG Cable -

5 5
Horizontal {Scale)
U

Horizontal Position Scan
D Channel

Vertical Position ~ Voltage Scale

—Ch1

Channel Registers
Select

The data from the two channels will appear at the same latitude on the graph.
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EPT_Data_Acquistion

Cursors
Cursor 1 Cursor 2
Lo | (Lot
U U

0

ChZ—Ch1

EPT USE <-> Serial&JTAG Cable

Device Connected

Horizontal (Scale)

J
Horizortal Position
g

& &

Vertical Postion ~ Voltage Scale | to2 |

Channel
Select

[ Oose |

Scan Control
| star |

Single

Scan
Channel
Select

Next, locate the Channel Select drop down box and click on channel 1.
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EPT_Data_Acquistion [E=HECR X
<25V
... . EPT S5 <> SerSBITAG Gl -
2V Device Connected
| Close ‘
+15V -
Scan Cortrol
‘Stop ‘
+1V Horizortal (Scals) E—
N Single
0 S
05V | convsT |
Horizortal Postion Scan
o 0 Channel
—~Chi-Chi Select
(<] B [ 1ony |
o8V Vertical Postion  Votags Scale L1802 ]
[1t03 ]
v
[ 1104 |
[ [
.- .VLSV
2V Registers
Bms dms  2ms +Ims dms  +dms  +5ms
| Conversion |
Cursors
Cursor 1 Cursor 2 [ Sewp |
[ of | [ oF | | Average |
0 Y | Fesa |

Locate the Vertical Position slider and pull it down. The channel 1 data will change
position in the graph depending on where you move the slider. The voltage magnitude

data also adjusts to indicate the magnitude of the data relative to the position of channel
1 data.
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-
EPT Data_Acquistion —

=Rl X

34v
EPT USE <-> Serial&JTAG Cable -
......-.- - o) |

Close
24V
Scan Cont

=

St
.. 18V Horizortal (Scale)
Single
d
.---- = &
Channel
| 0.9V )} Select
= 10niy
oav Vertical Position ~ Voltage Scale
any~Ch1
=
06V =
1.V Channel Registers
5ms  -3ms -2ms Tms 0 +Ims +2ms  +3ms +Ams +bms Select
-
C
o Cursor 1 Cursor 2
[or ) [or )
U rJ Reset

The selected channel will show up as a large icon. Its position indicates the zero

position of the data. The magnitude information along the y-axis is only for the selected
channel.

Then connect a signal to the channel 1 input on the UnoProLogic2.

4 CHANNEL
ADC
s __:@._U_I:___L .A;Mi“'_““_'l B ey | ANALOG
e | NEUY
CONNECTOR
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If you don’t have a 0-5 Volt signal to connect to the UnoProLogic2, you can use your

finger and touch it to the bottom of the Analog Input Connector. The ambient electricity

from your body has just enough current to give the Analog inputs a deflection from

Z€10.

EPT_Data_Acquistion

= | B =
......... e
Device Connected
| Close |
Scan Control
| statt |
1.9V Horizontal (Scale)
_ Single
U
1.4V CONVST

Horizontal Posttion

A U
<] [>]

Verical Position ~ Voltage Scale

) A A A O TR
.||r|| 1"1‘h|| |||1‘|| m 'HW m ﬁrql ||.1|n|n, | '.1|r, 1|.1{|'H,1|I. .\Il 1!'{'!' ,1|r| ’.\h 1F||r||n,||r| F"Ir'HFﬂIh" v ) ml W 1' ‘1 M

v—-Ch1

-1V Channel
Select

-5ms  -3ms +bms

1 -
Cursors

Now the UnoProLogic2 and UnoProLyzer are ready to measure an 0-5VDC signals.

9 UnoProLogic Development Process

There is no standard for developing embedded electronics. The best method is the one
that works for the user. These methods can range from a top down approach where the
design is written down first and all code is written, then compile, execute and test. Or a
bottom up approach can be pursued where a small piece of the project is assembled and
verified (i.e. [2C communication to a sensor). Then the next piece is assembled and
verified (i.e. collect sensor data in a storage buffer) and connected to the first. And so
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on, until the whole design is complete. Or, you could use any combination of these two
extremes.

9.1 Designing a Simple Data Collection Sampler

The Data Collection Sampler is a very simple introductory project that will guide the
user in the creation of an overall design using the Arduino Programming Language,
Verilog HDL, and C# Language. These elements will run on the Arduino Platform,
UnoProLogic-U2 CPLD, and a Windows 7 PC respectively.

il i

The first order of business is to layout the design. Start with the Arduino, and create a
simple bit output using a random number generator. Next, use the EPT Active Transfer
Library to create a byte transfer module to read the byte from the Arduino and send it to
the Host PC. Finally, use EPT Active Host to accept the byte transfer from EPT Active
Transfer, and display in a textbox. This is just the hierarchical system level design. In
the following sections, we will fill in the above blocks.

9.1.1 The Arduino Microcontroller Board

Using the features and capabilities of the Arduino development system, the user
will develop the source code using the “Wiring” programming language and download
the resulting binary code from the Processing development environment to the Flash
memory of the microcontroller.
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9.1.2 Create Data Generator

To keep the design simple, no external data source will be used. We will create a data
source using the Arduino, then transmit this data to the UnoProLogic board. To create
the data source, we will use the random() function. This function generates pseudo
random numbers from a seed value. We will give the randomSeed() function a fairly
random input using the value from the analogRead(). This will give different values
every time the random() function is called. We will limit the random number output
from the function to 8 bits. The random() function will be called once per iteration of
the loop() function.

The randomSeed() function must be called during the setup() function. It takes as input
parameter the output of the Analog Pin 1. The output of this Pin 1 will have a small
amount of random noise on it. Because of this noise, the randomSeed() function will
produce a different seed every time the sketch is initialized.

vold setup ()
{

randonieed (analogRead (1))

'

9.1.3 Select1/0’s for Fast Throughput on Arduino

An 8 bit port is used to connect the 8 bit byte from the random function output to the
input of the UnoProLogic. There is also a one bit control line which will be used to
inform the CPLD that a byte is ready to be written to the USB.

LB_IOL[7:0]

PORTD

O 00000000 00029000,
. | Arduino Uno
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Each port is controlled by three registers, which are also defined variables in the
Arduino language. The DDR register, determines whether the pin is an INPUT or
OUTPUT. The PORT register controls whether the pin is HIGH or LOW, and the PIN
register reads the state of INPUT pins set to input with pinMode(). The maps of the
ATmega328 chips show the ports.

DDR and PORT registers may be both written to, and read. PIN registers correspond to
the state of inputs and may only be read.

PORTD maps to Arduino digital pins 0 to 7

DDRD - The Port D Data Direction Register - read/write
PORTD - The Port D Data Register - read/write
PIND - The Port D Input Pins Register - read only

The ports and pins for the Data Collection Sampler project must be initialized in the
setup() function. The setup function will only run once, after each powerup or reset of
the Arduino board.

int ledPin = 13:

wolid setup ()

{
DDED = BE11111111; //%et Fort D as outputs
PORTD &= EB11111111; //Turn on FPort I pins

pinMode (AD, OUTPUT) ;

After the setup() function executes, the PORTD is ready to be assigned the results of
our random() function. And the A0 pin will be used to latch the value on PORTD pins
into the CPLD.
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9.1.4 Coding the Arduino Data Sampler

Now that we have the data generator and the ports defined, we can add some delays in
the loop() function and make a simulated data collector. Because Start and Stop buttons
will be added to the C# Windows Form, the Data Collector code will need to monitor a
single pin output from the UnoProLogic. This output pin (from the UnoProLogic)

becomes an input to the Arduino and is used in conditional switch.
volid loop ()

{

Ji%anmple the 3tart/Stop switch
Affrom the EPT-570-4PF
gtartitopEit = digitalRead(inPing);

delay(500);: //Delay 500 ms

if(startitopBit)

{
This code will sample the Start/Stop switch which is an output from the UnoProLogic
on J10 PIN 1. On the Arduino, this is PIN 8 of the Digital pins. Each iteration of the
loop() function, the startStopBit variable stores the state of DigitalPin8. Then, a delay of
500 milliseconds is added. The delay() function pauses the program for the amount of
time (in milliseconds) specified as parameter. Next, the startStopBit is checked with a
conditional switch. If the bit is set, the conditional branch is entered and the random
number is sent to the UnoProLogic. If the bit is not set, the end of the loop() function is
reached and it branches to the top of the loop().

We will also add an LED Pin that will blink so that we can have a visual indication that
the project is working.

We want to add a delay so that the data from the generated displays on the Windows PC
long enough for our eyes to verify that the data is updating correctly. This delay should
be one second in total. So, the data will change then stay stable in the textbox for one
second before changing again.

For the LED to blink correctly, it should turn on, delay for half a second then turn off
and delay for half a second. If we don’t use half second intervals for the LED blink, the
LED will appear to not change at all. It will look like it stays on all the time or off all
the time.
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So, the code looks like this:
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_."'*
Copyright Earth People Technology Inc. 2012

Data Collector Random Seed
Platform: EPT-570-4P-TZ
i

int atartitopBit = 0;
int count = 0;

int ledPin = 13;

int inPing = §;

wvold setup ()

{
DDED = BE11111111; //%et Fort D as outputs
PORTD &= EB11111111; //Turn on Port I pins

pintlode (A0, OUTPTIT) :
pintode {ledPin, OUTPUT) :
pinMode (inPing, OUTPUT) :

randomfeed{analogRead(l) ] ;

void loop ()

AdBanple the Start/5top switch
AAfrom the EPT-570-4AP
startitopBit = digitalFead(inPing);

delay(s00): s Delay 500 ms

if[startitopBit)
i
A4 Write a random muwber frowm 0 to 299
Jito the input of the EPT-570-4AF
PORTD = random(255);
Fi%et the Write Enable Pin High
digitallWrite (&0, HIGH) :
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#/%et the LED Pin High
digitallWrite(ledPin, HIGH):

delay(500): /s/Delay 500 m=s

A2%et the LED Pin Low
digitallWrite {ledPin, LOW);
fiGet teh Write Enable Pin Low
digitalWrite (A0, LOW);

Notice that PORTD equals the return of random(255). The parameter passed to the
random() function is the maximum decimal value of the return value. In our case we
want the maximum value to be an 8 bit value, B11111111 = Oxff = 255(decimal). Also,
note that the A0 write enable signal for the CPLD has back to back instructions turning
it on then off immediately. Because the ATMega328 chip takes approximately 160
clock cycles to execute the digitalWrite() function and affect the Pin at A0, this
produces a write enable pulse of 10 microseconds.

10 us

—

AO (WRITE ENABLE)

PORTD HRANDOM VALUE >—

The RANDOM VALUE will be stable before the AOCWRITE ENABLE) asserts thus
guaranteeing a successful transfer of data from Arduino to CPLD.

9.1.5 Building Arduino Project

Building the Arduino project is the process of converting (compiling) the code you just
wrote into machine level code that the processor can understand. The Arduino IDE is
the software tool that does the compiling. The machine level code is a set of basic
instructions that the processor uses to perform the functions the user code. Browse to
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the \Projects Arduino\Arduino Data Collector Code\ folder of the UnoProLogic
Development System CD. Copy Arduino Data Collector Code U2.ino .

To compile your code,
e Open up the Arduino IDE

|&i! . » Computer » JollyLaptop PC () » Jolly » Products » Arduino » arduino-101 »
I

Organize v Open Burn New folder
| Download 4 Meme
Drivers
drivers.
FunctionalSpec
| emmples
J License
= hardware
| Products H
! jova
| Altera u
Aot L lib
o 1 libraries
Arduino
. reference
. arduino-1.01
MEGA 2560 pLcE
1 | arduino.exe
! Uno T
] cygiconv-
| Atmel A o
2| cvawinl.dil
sketch_oct27a | Arduine 10. RS  hored wit
File Edit Sketch Tools Help
P T T —————

i
sketch_oct27a

e Load your code into the Sketch.
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| %/ Open an Arduino sketch... S|

Lookin |, Arduine_Data_Collector_Code - @ I
Name B Date modified Type |
S [ TArduino. Dats Collector Codedng 10/33/2012 8:31 AW ING File

Recent Places

Deskop

-
L= Arduim_Data_CullE[mr_Codel uina Lui_;ﬂﬁ‘
A File Edit Sketch Tools Help
“ [flle Edw Sketch Toos Help |

Computer

Arduino_Data_Collector_Code §

Network s
Fie| Earth People Technology Inc.

Flell  Data rCollector Randow Seed

m

Flatform: Umo
s

int count = 0;
int ledPin = 13;

void setup()

{
DDRD = Bl1ll1llll; //Set Port D as outputs

PORTD &= BE11111111; //Turn on Fort D pins

pinMode [A0, OUTPUT]
pinfiode (ledPin, OUTFUT) ;

e Click the Verify button
[ AT;m,Data,Cullermr,Codel Arduine Lm_tglﬂlg
[File Edit Sketch Tooks Help |

File Edit Sketch Tools Help

Arduino_Data_Collector_Code §

I
Earth People Technology Inc.

Data Collector Random Seed

m

Platform: TUno

=

int count = 0;

int ledPin = 13; L4
woid setup()

{
DDRD = BLL111111; //Set POrc D &5 OuUTpucs

PORTD &= B11111111: //Turn on Port D pins

pintiode (AD, OUTPUT);
pintode {ledPin, OUTEUT):
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e The sketch will compile

e [If there are no errors, the compiling will complete successfully

Now we are done with compiling and ready to program the Arduino

9.1.6 Programming the Arduino

Programming the Arduino is the process of downloading the user’s compiled code into
the Flash memory of the Atmel ATMega328 chip. Once the code is downloaded, the
Arduino IDE resets the chip and the processor starts executing out of Flash memory.

To program the Arduino
e Connect the USB cable from PC to Arduino

-

e Load the Arduino USB driver according to the manual

e Plugin your board and wait for Windows to begin it's driver installation
process. After a few moments, the process will fail, despite its best efforts
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e Click on the Start Menu, and open up the Control Panel.

e While in the Control Panel, navigate to System and Security. Next, click on
System. Once the System window is up, open the Device Manager.

e Look under Ports (COM & LPT). You should see an open port named "Arduino
UNO (COMxx)"

e Right click on the "Arduino UNO (COmxx)" port and choose the "Update Driver
Software" option.

e Next, choose the "Browse my computer for Driver software" option.

¢ Finally, navigate to and select the Uno's driver file, named
"ArduinoUNO.inf", located in the "Drivers" folder of the Arduino Software
download (not the "FTDI USB Drivers" sub-directory).

¢ Windows will finish up the driver installation from there.

W ved ———
ice Manager

File Action View Help
== o= E BEE|E %S

42 NelsonsTrfgr-PC
3 3§ Batteries
¢-{8 Computer
=y Disk drives
»- M, Display adapters
-} DVD/CD-ROM drives
&0 Human Interface Devices
-Cg IDE ATAJATAPI controllers
- Z5y Imaging devices
»-aF Jungo

[ Keyboards

e
@ | Update Driver Software - Arduino UNO R3 (COM46)

Browse for driver software on your computer

Search for driver software in this location:

Select the folder that contains drivers for your hardware.

&Il Mice and other pointing devices
& -] Monitors

b B Processors

DQ‘ Sound, video and game controllers
b 1M System devices

b § Universal Serial Bus controllers

e Once the driver is loaded, we can set the COM Port. Click on Tools and select

4 | Arduino
4 | arduino-0023

1) hardware
I java
s i
) libraries

J reference

J tools

Folder:  drivers

OK

Serial Port, then click the available port.

Page
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> :
4T Ports (COM & LPT) | FTDIUSB Drivers tible v
{7 Arduino UNO R (COM8)|

> i examples
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Arduino_Data_Collector Code | Arduino

File_Edit_Sketch (Tooks] Help

Auto Format

Archive Sketch

File Edit Sketcl

Arduino_Data_|

Fix Encoding & Reload
o Serial Menitor Ctrl+ Shift+M i
Earth FPeopl
Board 3

Data Collec Serial Port ;I:\/ COM46

Platform: T
w

m

Programmer 3

Burn Bootloader

int count = 0;
int ledPin = 13: =

woid setup()

{
DDED = B11111111; //5et Port Db as outputs
PORTD &= BLLL11111; //Turn on Fort D pins

pinfode (40, OUTEUT) ;
pinMode {ledPin, OUTPUT);

e To load the code, click on the Upload button.
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Arduino_Data_Collector Code | Arduino !a_[glﬂg
File Edit Sketch Tools Help

Arduing_Data_Collector_Code §
i* -

Earth People Technology Inc.

Data Collector Random Seed

m

Flatform: Uno
i

int count = 07
int ledPin = 13; —

woid setup ()

{
DDED = BL1111111; //3et Port D as outputs
PORTD &= B11111111; //Turn on Fort D pins

pinMode (A0, OUTETT) ;
pintode (ledPin, OUTEUT)

When the code has completed loading, the Arduino IDE will automatically command
the processor to start executing the code. The L LED will blink at one second intervals.

9.1.7 CPLD Active Transfer EndTerm Coding and Initiation

The UnoProLogic will accept the data collected by the Arduino and transfer it to the
PC. It is designed to plug directly into the Arduino Uno and there is no need for external
wires to be added. The Active Transfer EndTerms are used to connect the Active
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Transfer Library to the user code. This makes it easy to transfer data to and from the PC
via the USB. The user needs to create a state machine to control the transfer between
the incoming data and the Active Transfer EndTerms. We will now go through exercise
of creating the CPLD code for the Data Collector Sampler.

9.1.8 CPLD: Define the User Design.

In this step we will define the user’s code and include EndTerms and the EPT Active
Transfer Library. The Active Transfer Library contains a set of files with a “.vqm”
name extension which select particular operations to perform (e.g., byte transfer, block
transfer, trigger).. The active transfer library.vgm file must be included in the top level
file of the project. The EndTerms will connect to the active transfer library and
provide a path to connect user code to the library. All of these files are available on the
Terranologic Project CD.

TRIGGER ENDTERM
ACTIVE TRANSFER SINGLE TRANSFER
LIBRARY ENDTERM USER
BLOCK ENDTERM

We will build our CPLD project using Quartus Prime software from Intel. The primary
file defining the user’s CPLD project is named “EPT_ 570 AP U2 Top.v”. It defines
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the user code and connects the active transfer library and active transfer logic
functions. In order to route the pins of the Arduino to the CPLD, the Pin Planner tool is
used. This tool allows the user to match internal net names to the pins of the CPLD.

Our project needs to accept an 8 bit value on the J8 connector and a write enable on Pin
1 of J9. For this, we can use the active transfer.vgm module as the interface to the
active_transfer library. It accepts a single byte and latches it with a single enable net.
Because the active transfer library runs at 66 MHz we will need to write some code
ensure that the slower A0 (write enable) signal from the Arduino can latch the data into
the active transfer module.

INPUT/OUTPUT PINS

1L

TOP LEVEL

T T

ACTIVE TRANSFER USER CODE
LIBRARY
TRIGGER IN
TRIGGER OUT
TRANSFER IN
{? TRANSFER OUT
< UC_ouT(21.0)

A
<‘ UC_IN[22..0]

==

e i

CPLD: Coding up the DesignThe first thing to do is to create a top level file for the
project. The top level file will include the input and outputs for the CPLD. These are
declared according to the Verilog syntax rules. We won’t go through all the rules of
Verilog here, but feel free to explore the language more thoroughly at

www.asic-world.com/verilog/

We need to add the inputs and outputs for active transfer library, user code, leds, and
switches. Each port is described as input, output or inout. It is followed by the net type
wire or reg. If it is a vector, the array description must be added.
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modnle EPT 570 AP U2 Top (

inpnt wire [1:0] aa,

inpnt wire [1:0] bc in,

ontpot wire [2:0] bec out,

inont wire [7:0] bd inout,

inpnt wire [1:0] TRIGGER_IN HIGH, S/¥XIOH -- J10
inpnt wire [5:0] TRIGGER_IN LOW, S /BD -- J9
ontput reg [7:0] LB_LOWER, S/EIOH —- J10
inpnt wire [7:0] LB UPPER, S/¥XIOL -- J8

S /Transceiver Control Signals

ontpot reg TE_DIR 1,
ontpot reg TR _OE_1,
ontput wire TE_DIR 2,
ontput wire TR_OE_2,
ontput wire TE_DIR_3,
ontput wire TR_OE_3,
inpnt wire SW_USEE_1,
inpnt wire SW_USEER_2,
output reg [2:0] LED,
output wire LED3
Vi
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Next, the parameter’s are defined. These are used as constants in the user code.

//Header Bytes for the Transfer Loopback detection

parameter TEANSFER CONTRCL EYTEL =
parameter TEAMSFER CONTRCL BYTEZ = 3
parameter TRANSFER CONTROL EYTE3 = 8'h7E;

ff8tate Machine Transfer Loopback detection

parameter TRANSFER CONTROL IDLE = O,
TRRNSFER CONTROL HDR1
TRRNSFER CONTROL HDR2Z
TRANSFER DECODE BYIE = 3,
TRANSFER CONTROL SET = <:

parameter GLOBAL RESET COUNT = 12'h05ci;
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Next is the Internal Signal and Register Declarations.
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]_I,-"_I,-"x:-::-:x:-::-::-:x:-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-:xsxs:-::-::-::-:xsxsxsxsxsxsxsxsxgxsxg:-::-::-:

S/% Intermal Signals and Registers Declarations

R R R R R R R R R R R R R R R R R R AR R R AR R R R R R R AR R R AR R R AR R R AR R R AR AR AR AR AR AR AR AR R R AR R R AR

wire

wire

wire

wire

S /Trigger Signals

reg [7:0]
wire [7:0]
reg [7:0]

S/LED registers
req

S /5witch registers
req

//Transfer registers
wire

redg

wire

wire [7:0]

wire [7:0]

reg [2:0]

reg [2:0]

CLE 66;
RST;

UC_IN;
UC_OUT;

trigger out;
trigger in byte:
trigger in store;

led reset;

switch reset;

transfer out;
transfer out reg;
transfer in received;
transfer in byte;
transfer out byte;
transfer to host_counter;
transfer to_host_ state;

S /Transfer Control registers

req
req

reg [2:0]
reg [7:0]

transfer in loop back;
transfer in received reg:;
transfer control state;
transfer control byte;

S /Transfer Write from Arduino

reg
redg
reg [7:0]

S /Reset signals
wire

reg [11:0]

redg

S/ Input/Output Signals

transfer write reg;
transfer write;
transfer write byte;

reset;
reset counter;
reset signal reg:
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Next, add the assignments. These assignments will set the direction of the bus
transceivers that interface to the Arduino I/O’s. The transceivers also include an output
enable bit.

S R R R R R R R R R R R R R R A R R R R R R R R R R R R R A AR R R AR AR R R R R R AR RN AR AR AR R R R R

fre Signal Assignments
T T T L T T T L
az=ign IR DIR 2 = 1'kl; /f1 =R to By 0 =B to &
assign TR CE 2 = 1'b0;
assign TR DIR 3 = 1'bl; //1 = A to B 0 =B to &
as=ign TR CE 3 = 1'bO;
SfClock and Reset
as=sign CLE_ 66 = aa[l]:
assign E5T = reset;
assign reset = reset signal reg;
S /Transfer registers
assign transfer out = transfer out_reg | transfer write;
as=sign transfer out byte = transfer write byte;

SFLED3 i= used to =2ignify to the user that the Start
S/switch is enabled
as=ign LED3 = =~start stop cntrl;

The reset signal is generated by a counter that starts counting upon power up. When the
counter reaches GLOBAL RESET COUNT.
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J.'r-lllrﬁﬁﬁﬁﬁﬁHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

fFi* Eeset Signal

SRR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R Rk Rk Rk

always @ (posedge CLE IN or negedge aa[C])

begin
if{laa[C])
begin
reset_signal reg <= 1'k0;
reset_counter <= 0;
end
else
begin
if( reset_counter < GLOBAL RESET COUNT )
begin
reset signal reg <= 1'k0;
reset_counter <= reset counter + 1'kl;
end
else
begin
reset_signal reg <= 1'bl;
end
end

The four LED’s are set by the bottom four bits of the active trigger output register.
These trigger outputs can be set by using a function in the Active Host DLL on the PC.

The Data Collector project will use LED3 to indicate the state of the Start/Stop signal.
FFLED3 iz used to signify to the user that the Start

fFfeswitch is enabled
as=ign LED3 = ~2tart stop_cntrl:

Page

192



._—\\____ ___//———o
~— —_
.———//—__‘l|||||‘|||||||'___\\\—4

TERRANOLOGIC

USB CPLD Development System User Manual

always @ (trigger in byte or led reset or LED or R3T)

begin
if ('R5T)
LED[2:0] = 2'h=;
else if(led reset)
LED[2:0] = 2'h=;
elze if(trigger in byte[2:0])
begin
case (trigger in byte[2:0])
LED[C] = 1'kO;
LED[1] = 1'b0;
LED[2] = 1'k0;
defanlt:
LED[2:0] = LED[2:0]
endoase
end
ernd

The two user switches are connected to the input trigger register. Pressing a switch will
send a trigger to the PC to be decoded by the Active Host DLL.
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always @ (posedge CLE IN or negedge RST)
begin
if('RE3T)
begin
trigger out <=
end
else
begin
if(!5W USER 1 )
trigger out <= H
else if(!5W_USER 2 )
trigger out <=
else if(switch reset)
trigger out <= H
else
trigger out <=
ernd
end

Next, we will add the transfer detection signal from the Arduino. This block will require
three registers.
o transfer write reg —This is a latch register to hold the state of the AO(Write
Enable)
o transfer write —This register is used to start the active transfer single byte write
to the PC.
e transfer write byte —This is an 8 bit register to hold the value of the Data
Collection output.
This block will compare the input signal on TRIGGER _IN_LOWT1] to a high. The
TRIGGER IN LOWT1] pin is routed to Pin 1 of J9 which is routed to the AO(Write
Enable) of the Arduino Data Collector. When this bit goes high, the priority encoder
goes into statement 1 and sets transfer write reg and transfer write high and latches the
value on the LB_UPPER[7:0] pins to the transfer write byte register. By setting
transfer write reg high, the priority encoder goes into statement 2 which will set
transfer write register to low and stay in statement 2 of the priority encoder. The back
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to back high and low on the transfer write register will cause the active transfer
module to latch the value of transfer write byte into the active transfer library module
and sets up the byte transfer to the PC. When the TRIGGER IN LOW[1] -A0(Write
Enable) pin goes low, the encoder will reset transfer write reg and transfer write to
low. The encoder goes back to waiting for the TRIGGER IN LOWTJ1] -AO0(Write
Enable) to assert high.

alway= @ (posedge CLE TN or negedge RS5ST)

begin
if (!RET)
begin
transfer write reg <= 1'h0;
transfer write <= 1'h0;
transfer write byte <= O;
end
else
begin
if(TRIGGER IN LOW[l1] & !'transfer write reg)
begin
transfer write reg <= 1'bl;
transfer write <= 1'bl;
transfer write byte <= LE UPPER:
end
else if (TRIGGER_IN LOW[1] & transfer write_reg)
begin
transfer write reg <= 1'EBEl;
transfer write <= 1L'b0;
end
else if(!TRIGGER IN LOW[1] & transfer write reg)
begin
transfer write reg <= 1'b0;
transfer write <= 1'k0;
transfer write byte <= 0;
end
end
end
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This block of code takes care of reading the random word from the Arduino using the
AO(Write Enable) Pin. However, because the Arduino is expecting a Start/Stop bit on
Digital Pin8, the CPLD code has to provide this bit. This presents a problem, the
UnoProLogic has 3 eight bit bi-directional ports. Which means each port is has a
direction which is either input or ouput at a given time. However, the ports can be
switched between input and output at any time. Two of the three ports must be used as
inputs into the CPLD for the random word and the AO(Write Enable) Pin. So, the third
port can be used as the output port.
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c11 0.1)FCER
0.1 UF CER
START-STOP SIGNAL
L ur =
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vCeB 22
3
Al o
< 2 B1 2L 5
: He 20 =
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DIR
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BE 14 LB23
CONNRECT 8 5y TR_DIR_3 2| om
TR OE 2
— - 2o oe GND :;
G |12
GND
RID 27K
SNTALVCA245A

This, however, causes another problem! The Arduino XIOH connector needs to output
the Amber LED state. So, if one pin on the connector needs to be an output, the
UnoProLogic port on J10 (XIOH) cannot be an output! This would interfere with the
turning on and turning off of the LED.
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i |
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So, we can fix this problem by noting that the 8 bit bi-directional ports on the
UnoProLogic have Output Enables that allow the CPLD to “float” the signals of the
port at any time. By floating the port, we can multiplex the signals of the port. When we
need to drive the signals from the UnoProLogic port to the Arduino, we turn on the
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Output Enables of the port. And when we need to let the Arduino drive its signals, we
turn off the Output Enables of the port.
] /

// Detect Transfer From Arduino
always @ (posedge CLE_6& or negedge RST)
1 begin
if (!R5T)
| begin
transfer write reg <=
transfer write <=

transfer write byte <=

TR DIR 1 <= : //l=RtoB: 0=Btoh
TR OE 1 <=

LE LOWER[C] <= =tart_stop cntrl;

LB LOWER[7:1] <= :

end

In the reset sec.tion of the synchronous block, we turn the Direction bit to “B to A”
TR_DIR 1 <=1D0;

and the Output Enable on.

TR_OE 1 <= 1’b0; (Output Enables are asserted with a zero)

The start_stop cntrl signal is set by using the TRANSFER CONTROL state machine
in the following section. So, if the start _stop_cntrl signal is set, the Output Enable is
turned on and the signal will appear on DigitalPin8 on the Arduino XIOH connector. As
the Data Collector code cycles through its loop() function, it will cause the if statement
to branch into its conditional statement. The Data Collector code will assert the
AO(Write Enable) Pin in its conditional statement. The AO(Write Enable) Pin will cause
the CPLD code to enter into its first conditional statement. This first statement turns off
the Output Enables of the Port J10. With the Port turned off, the Arduino can set the
LED on when it executes its code. When the AO(Write Enable) Pin is de-asserted, the
Output Enable of Port J10 is turned back on and the whole process can start over.

Next, we add a TRANSFER _CONTROL state machine to read the Control Register
from the Host PC using the active transfer EndTerm. This state machine will decode
the 8 bit control register only after a sequence of three 8 bit bytes in the order of 0x5a,
0xc3, 0x7e. The operation of the state machine is as follows.
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e The TRANSFER CONTROL state machine will stay in the idle state of the
parallel encoder until a byte from the active transfer transfer to device register
receives a 0x5a.

e This will cause the transfer control_state to be changed to
TRANSFER _CONTROL _HDRI.

e The state machine will stay in the TRANSFER CONTROL HDRI state until
the next byte is read from the active_transfer.

e Ifthe byte from transfer to_device is a 0xc3, the transfer control state will be
changed to TRANSFER CONTROL_HDR2.

o If the byte from transfer to device is not a 0xc3, the transfer control state will
go back to idle.

e Inthe TRANSFER CONTROL HDR2 state, the state machine will stay in this
state until the next byte from the active transfer is received.

e Ifthe byte from transfer to_device is a 0x7e, the transfer control state will be
changed to TRANSFER DECODE BYTE.

e I[fthe byte from transfer to device is not a 0x7e, the transfer control state will
go back to idle.

e Inthe TRANSFER DECODE BYTE state, the state machine will stay in this
state until the next byte from the active transfer.

e The next byte transferred from active transfer will be decoded as the Control

Register.
The bits of the Control Register are defined below.

Register Bits Description Assertion

Control 0 Start Stop Cntrl High
1 Not Used
2 LED Reset High
3 Switch Reset High
4 Transfer In Loop Back High
5 Not Used
6 Not Used
7 Not Used
7 Not Used
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S ===
SF State Machine: Control Register from Transfer In
S
always @ (posedge CLE_IN or negedge ERST)
begin
if (!R5T)
begin
transfer in received reg <= 1'b0;
transfer control state <= TRANSFER LOOFPBACE IDLE:
transfer in loop back <= 1'Ll;
led reset <= 1'b0O;
switch reset <= 1'b0;
end
else
begin

if{transfer in received & !transfer in received reg)
begin
transfer in received reg <= 1'b1l;
case(transfer control state)
TRANSFER CONTRCL IDLE:
if((transfer in byte = TRANSFER CONTROL BYTEl))
transfer control state <= TRANSFER CONTROL HDRI;
else if((transfer in byte != TEANSFER CONTRCL BYTE1))
transfer control state <= TRANSFER CONTROL IDLE;
el=se
transfer control state <= TRANSFER CONTROL IDLE:
TRANSFER CONTROL HDR1:

if((transfer in byte = TRANSFER CONTRCL BYTEZ})
transfer control state <= TRANSFER CONTROL HDRZ;
else if((transfer in byte != TRANSFER CONTROCL EYTEZ))
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transfer control state <= TRANSFER CONTROL IDLE:
el=se
transfer control state <= TRANSFER CONTRCL HDRI1:
TRANSFER CONTROL HDEZ:

if{(transfer in byte — TRANSFER CONTROL EBYTE3))
transfer control state <= TRANSFER DECODE BYTE;
else if((transfer in byte != TEANSFER CONTRCL EYTE3))

transfer control state <= TRANSFER CONTROL IDLE:
el=se
transfer control state <= TRANSFER CONTROL HDRZ:
TRANSFER DECODE BYTE:
begin
transfer in loop back <= transfer in byte[C0]:
led reset <= transfer in byte[Z]:
switch reset <= transfer in byte[Z]:
transfer loopback state <= TRANSFER LOOPEACK SET:;
end
TRANSFER CONTROL SET:
begin
transfer control state <= TRANSFER CONTROL TIDLE:
end
endoase
end
else if(!transfer in received & transfer in received reg)
transfer in received reg <= 1'L0O;
end
end |

Next, up is the instantiation for the active transfer library. The ports include the input
and output pins and the two buses that connect the active modules. These buses are the
input UC_IN[23:0] and output UC_OUTJ[21:0].
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In=stantiate the EPT Active Transfer Librar
active transfer library LCTIVE TRANSFER LIBRARY TNST
{
.aa (aa) ,
.bc in (be_ing,
.bc_out (bc_out),
.bd inout (bd inout),
LUC_IH (UC_IN),
.UC_OUT (UC_OUT)

) :

Finally, we instantiate the Active EndTerms. For the Data Collection project, we only
need active_transfer and active trigger EndTerms. The uc_out port for both modules
must be shared. Since they both drive this bus, a bus wide wired-or circuit is used so
that they don’t drive each other. The active transfer EndTerm has a port for the address
(uc_addr). This allows the PC to address up to 8 different modules. Just add a three bit
address to this port and the PC must add this same address to communicate with this
module.
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wire [22#%2-1:0] wuc_out _m;

eptWireCR # (.N(2)) wireOR (UC_OUT, uc out_m):;

active trigger
(
.uc_clk
.uc_reset
.uc_in
/f.uc _out
.uc_out

.trigger to_host
.trigger to_device

Y

active transfer
{
.uc_clk
.uc_reset
.uc_in
/f.uc _out
.uc_out

.start transfer
.transfer received

.uc_addr
-transfer to host

.transfer to device

)

ACTIVE TRIGGER INST

(CLE_IN),

(RST) ,

(UC_IN),
(UC_ouT),

(uc_out_m[ O*22 +: 22 1),

(Crigger_ out),
(trigger in byte)

ACTIVE TRANSFER INST

(CLE_IN),

(RST) ,

(UC_IN),
(UC_ouT),

(uc_out_m[ I1*22 +: 22 ]),

(transfer out),
(Cransfer in receiwved),

(3'R2},

(transfer out byte),
(transfer in byte)

Next, we are ready to compile and synthesize.
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9.1.9 CPLD: Compile/Synthesize the Project

The Quartus Prime application will compile/ synthesize the user code,
active_transfer library, and the active EndTerms. The result of this step is a file
containing the CPLD code with “*.pof”. First, we need to create a project in the
Quartus Prime environment. Follow the directions in the section: “Compiling,
Synthesizing, and Programming CPLD”.

Bring up Quartus Prime, then use Windows Explorer to browse to
c:/altera/xxx/quartus/qdesigns create a new directory called: “EPT Data_Collector”.

Open Quartus Prime by clicking on the icon .

Under Quartus, Select File->New Project Wizard. The Wizard will walk you through
setting up files and directories for your project.
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Directory, Name, Top-Level Entity [page 1 of 5]
What is the working directory for this project?
C:/altera/12. 1sp1/quartus/qdesigns/EPT_Data_Collector E
What is the name of this project?
EPT_S70_AP_U2_Tap )
What is the name of the topevel design entity for this project? This name is case sensitive and must exactly match the entity name in the design file
EPT_S570_AP_UU2 Top E
Use Existing Project Settings...
|
|
il
< Back ] [ Next > ] [ Finish ] [ Cancel ] [ Help

At the Top-Level Entity page, browse to the
c:\altera\xxx\quartus\qdesigns\EPT Data Collector directory to store your project.
Type in a name for your project “EPT 570 AP _U2 Top”.

Follow the steps up to Add Files. At the Add Files box, click on the Browse button and
navigate to the project Data Collector install folder in the dialog box. Browse to the
\Projects HDL\EPT Data Collector \EPT 570 AP U2 Top folder of the
UnoProLogic Development System CD. Copy the files from the \src directory.
Active_transfer.vqgm

Active trigger.vqm

Active_transfer library.vqgm

eptWireOr.v

ETP 570 AP U2 Top.v

Add the files:
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"7 Settings - EPT_S70_AP,

Files
| Libraries Select the design files you want to include in the project. Click Add All to add all design files in the project directory to the (]
l 4 Operating Settings and Conditions project.
Voltage
Temperature File name: E] add

[N

Compilation Process Settings

Early Timing Estimate File Mame Type Library  Design Entry, Add Al

Incremental Compilation ..fsrcfeptWireOR.v Verilog HDL File <Mone =
Physical Synthesis Optimizations «fsrc/EPT_S570_AP_U2 Top.v Verilog HOL File <Mone = Remove
EDA Tool Settings .. farc/active_trigger.vam Verilog Quartus Mapping File <None >
Design Entry/Synthesis ..fsrcfactive_transfer_library.vgm Verilog Quartus Mapping File <None > Up
Simulation ..fsrcfactive_transfer.wgm Verilog Quartus Mapping File <MNone >

[N

Formal Verification Down
Board-Level

Analysis & Synthesis Settings
WHOL Input
Werilog HOL Input
Default Parameters

Properties

[N

Fitter Settings

TimeQuest Timing Analyzer
Assembler

Design Assistant

SignalTap 11 Logic Analyzer

Logic Analyzer Interface
PowerPlay Power Analyzer Settings
55N Analyzer

| mm | 3

¥ Buy Software ] [ oK ] I Cancel Apply

Continue following the instructions by adding a device and finishing the project
instantiation. Then, add the Pins.
e Under Assignments, Select Import Assignments.

e At the Import Assignment dialog box, browse to the
\Projects HDL\EPT Data Collector \EPT 570 AP U2 Top folder of the
UnoProLogic Development System CD. Select the Quartus Specification file,
“EPT 570 AP_U2 Top.qgsf”.

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

Next, we need to add the Synopsys Design Constraint file. This file contains timing

constraints which forces the built in tool called TimeQuest Timing Analyzer to analyze
the path of the synthesized HDL code with setup and hold times of the internal registers.
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It takes note of any path that may be too long to appropriately meet the timing
qualifications. For more information on TimeQuest Timing Analyzer, see

http://www.altera.com/literature/hb/qts/qts_qii53018.pdf?GSA_ pos=1&WT.oss r=1&
WT.oss=TimeQuest Timing Analyzer

Browse to the \Projects HDL\EPT Data Collector \EPT UnoProLogic TOP folder of
the UnoProLogic Development System CD. Select the “EPT 570 AP _U2 Top.sdc”
file.

— — — i . 4 — -

i
@Q-\ | « Products b Earth People Technology » EPT USB-CPLD Development System CD » Projects HDL » EPT_Data_Collector » EPT_S70_AP_U2_Top » <[ 42 | 5=
:
Organize + | | Open  Sharewith  Bum  Newfolder
. Earth People Technology “  Name - Date modified Type Size
. EPTI2C Prme:t cD || EFI_3/U_AF_UZ_Iop.Tit.summary 373/ 4015 L1 AM SUMMARY File 1 KB
| EPT Projects Folders |1 EPT_570_AP_U2_Top flow.rpt 33/20131:12AM  RPTFile 7K8
| EPT USB-CPLD Development System CD || EPT_570_AP_U2_Top,jdi 3/2013112 AM  JDIFile 1KB
| Arduino_IDE || EPT_570_AP_U2_Top.map.rpt 3/2013112AM  RPTFile 42K8
. Documentation |1 EPT_570_AP_U2_Top.map.smsg 33/2013112AM  SMSG File 1KB
Drivers |1 EPT_570_AP_U2_Top.map.summary 3/3/2013112AM  SUMMARY File 1KB
Projects_ActiveHost_328it | L] EPT_570_AP_U2 Top.pin 3/2013112AM  PINFile 15KB
| Projects_ActiveHost 64Bit H |1 EPT_570_AP_U2_Top.pof 3/2013112AM  POFFile 15KB
! Projects_Arduino L EPT_570_AP_U2_Top.qpf 10/22/201212:04 ..  QPFFile 2K8
. Projects_HDL |1 EPT_570_AP_U2_Top.qsf 1/28/201312:07 M QSF File 6KB
| EPT_Dsta_Collector || EFT_570_AP_U2_Top.qsf.bak 10/22/201212:05 ..  BAKFile 3KB
! Ep_ijiApMUnp || EPT_570_AP_U2_Top.qws 32013131 AM QWS File 2KkB
. EPT_570_AP_U2 Top | EPT_570_AP_U2 Top.sdc 1/24/201310:01 PM  SDC File 4 KB
J sic |1 EPT_570_AP_U2_Top.sta.rpt 3/3/2013L12AM  RPTFile 139 kB
| EPT_Transfer_ Test || EPT_570_AP_U2_Top.sta.summary 3/2013112AM  SUMMARY File 1kB
| Quartus_Programmer ~ [ EPT_570_AP_U2 Top_assignment_default... 1/24/20139:18PM  QDF File 56 KB
EPT_570_AP_U2 Top.sdc State: BB Shared Size: 339 KB Shared with: Homegroup
SDC File Date modified: 1/24/201310:01 PM Date created: 1/28/201311:30 PM

Copy the file and browse to c:\altera\xxx\quartus\qdesigns\EPT Data Collector
directory. Paste the file.
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— o w ———
—
- e — - ...
@T:)-\ | » Computer » Gateway(C:) » alters » 121spl » quartus » qdesigns » EPT_Data Collector b ~ 4]
Organize » [ Open  Bum  MNewfolder
| qdesigns “ Name ’ Date modified Type Size
J| EPT_Data_Collector )
i db 3/14/201312:07 AM  File folder
|| EPT Transfer Test
i (S EPT_570_AP_U2 Top.gef 3/14/20131206 AM  QPF File 2k8
I < ML ] EPT_570_AP_U2_Top.gsf 3/14/201312:07 AM QSF File 4KB
! incr_comp_makefile R
| " ' | EPT_570_AP_U2_Top.qsfbak 3/14/20131208 AM  BAK File +KB
|\ vhdl_verilog_tutorial
|| EPT_570_4P_U2 Topasde 1/24/201310:01 PM__ SDC File 4KB
|\ sope_builder
E altera_inspector.log.zip £
Jo
|| book
|\ Brother
.. CIMTEMP
4. Documents and Settings
i Jolly
|/ Business Opportunities
i Capitol_College
|| Code FPGA
Nacimente S
EPT_570_AP_U2 Top.sdc Date modified: 1/24/2013 10:01 PM Date created: 3/14/201312:03 AM
SDC File Size: 339KB

and select the Start Compilation button.

D eR el & 0 @ 2

¢

This will cause the compile and synthesization process. After successful completion, the
screen should look like the following:
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B}

4 Quartus I 64-Bi X

Search altera.com

®

DEWE@ % @9 o (Esnene <F

LYV D rZ HD R P A O®

Ay MAX I EPMST0TI00C5
4§54 EPT 570_AP_U2 Top

Project Navigator REx ‘ & Compilation Report - EPT_S70_AP_U2_Tap B
Entty [Table of Contents 18

55 active_transfer:ACTIVE_TRANSFER INST
> 38 active_transfer_library:ACTIVE_TRANSFER L

£ Flow Summary
= Flow Settings

E= Flow Elapsed Time

== Flow Non-Default Global Settings

Flow Status
Quartus 11 64-Bit Version
Revision Name
Top-level Entity Name:

(A Herarchy \EFHES | & pesgnuns | |

[Tasks

18

Flow: [Compiation

= [customize..)

Successful - Thu Mar 14 00:11:06 2013
121 Build 243 01/31/2013 SP 1 5) Web Edition

EPT_570_AP_U2_Top
EPT_570_AP_U2_Top

B8 active_trigger:ACTIVE_TRIGGER_INST EH Flow OS Summary Family Max1
- = Device EPMS70T100CS
4 eptWireORwireOR [ FlowLog
= Timing Models Final
- oo logi cements 283/570 (50 %)
& Quanust al pins 51/76 (67 %)
I @R Full Compilation was successful (49 warnings) e v
Pl —r— (1 ] FM blocks 0/1(0%)

Task
« 4 # Compile Design 0
L4 b B Analysic & Synthesis 0
4 » B Fitter (Place & Route) o
4 b B Assembler (Generate programmin 0
4 > B TimeQuest Timing Analysis 0
4 > b EDA Netlist Writer 0
W Program Device (Open Programmer)
0l i ] o] (0 ’
ORI v
#ltype  ID Message o
() 332102 Design is not fully constrained for hold requirements
] Quartus IT 64-Bit TimeQuest Timing Analvzer was successful. 0 errors, 13 warnings
() eeeeeesesesseseseisissisieiieissisisiiiisieitt i hshia st s
p @ Running Quartus II €¢-Bit EDA Netlist Writer
@ Command: quartus eda --read settings_files=off --write settings files=off EPT_570 AP U2 Top -c¢ EPT_570_AP U2 Top
(Jp 204018 Generated files "EET_570_AF U2 Top.vho" and "EPT_570_AF U2 Top vhd.sdo" in directory "C:/altera/12.1spl/quartus/qdesigns
» @ Quartus II §4-Bit EDA Netlist Writer was successful. O errors, 0 warnings _
o (i) 293000 Quartus IT Full Compilation was successful. 0 errors, 49 warnings [
% < m ¥
=)\ System (3) /\_processing (120)
100%  00:00:15

If the synthesis fails, you will see the failure message in the message window. Note that
in addition to fatal errors, the compile process can produce “warnings” which do not
necessarily prevent execution of the code but which should be corrected eventually.

At this point the project has been successfully compiled, synthesized and a
programming file has been produced. See the next section on how to program the
CPLD.

9.1.10 CPLD: Program the CPLD

The final step is programming the “*.pof” file into the CPLD. Follow the section:
“Programming the CPLD”.
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=

Connect the UnoProLogic to the PC,

Open up Quartus Prime,

Open the programmer tool

In the upper left corner of the Programmer Tool, there is a button labeled
“Hardware Setup”. Verify that EPT-Blaster v1.6” has been selected. If not,
go to the section JTAG DLL Insert to Quartus Prime and follow the
directions.

e Check the box under Program/Configure

e Click the Start button.

When the programming is complete, the Progress bar will indicate success.
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Up Programmer - Cyaltera/121sp1/quartusfqdesigns/EPT Data_Collector/EPT_570_AP_U2_Top - EPT 570_AP_U2 Tap - [ChainZ.cdfl* (sl (=) e

File Edit View Processing Tools Window Help 5 Search altera.com @
EP T Bleste v L3 [VEUSE-0 Mode: Progress 0% et
["] Enable real-time ISP to allow background programming {for MAX 1T and MAX V devices)
0 File Device Checksum Usercode Program/  Verify  Blank- Examine Se
Configure Check
i Stop output_files/EPT_570_A... EPMS570T100 00313426 FFFFFFFF B B i
CFM =] ]
CRE
Delete
|
[ Add File...
2% Change File. ..
< 1, r
i Save File P
e
Thuw PAITERAY Il
oI
JMipown 4 »

At this point, the UnoProLogic is programmed and ready for use.

9.1.11 PC: Design the Project

The final piece of the Data Collection Sampler is the PC application. This application
will fetch the data from the CPLD of the UnoProLogic and display it on the screen. It
includes user code, windows form, and the Active Host DLL.

ACTIVE_TRANSFER
MODULE
—ZL—
ADDRESS [2]

ACTIVE_TRANSFER_ ACTIVE_HOST
LIBRARY DLL

The Active Host DLL is designed to transfer data from the CPLD when it becomes
available. The data will be stored into local memory of the PC, and an event will be
triggered to inform the user code that data is available from the addressed module of the
CPLD. This method, from the user code on the PC, makes the data transfer transparent.
The data just appears in memory and the user code will direct the data to a textbox on
the Windows Form.

The Data Collector project will perform the following functions.
¢ Find UnoProLogic Device.
e Open UnoProLogic Device.
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e Start the Arduino data collection process.
e Wait for data from UnoProLogic.
e Display data from UnoProLogic in textbox.

9.1.12 PC: Coding the Project

The user code is based on the .NET Framework and written in C#. The language is great
for beginners as it is a subset of the C++ language. It has the look and feel of the
familiar C language but adds the ease of use of classes, inheritance and method
overloading. C# is an event based language which changes the method of writing code
for this project. See the section “Assembling, Building, and Executing a .NET Project
on the PC” for a better description of event based language programming.

To start the project, follow the section “Assembling, Building, and Executing a .NET
Project on the PC”. Use the wizard to create project called “Data_Collector”. When the

wizard completes, the C# Express main window will look like the following.
-lUs1ng System;

using System.Drawing;

using System.Collections;

using System.Windows.Forms;

using System.Data;

using System.Threading;

using System.Runtime.InteropServices;
using System.Diagnostics;

-Inamespace Data_Collector

1

- public partial class Data Cocllector : System.Windows.Forms.Form

1

+ public Data_[allectnr()[::

These statements setup the namespace and the class for the project. There are several
other files that are created by the wizard such as Form1.Designer.cs, Program.cs,
Forml.resx. We don’t need to go into these support files, we will just focus on the
Forml.cs as this is where all the user code goes.
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The project environment must be set up correctly in order to produce an application that
runs correctly on the target platform. Visual C# Express defaults new projects to 32 bits.
If you OS is a 64 bit platform, use the following directions to set up a 64 bit project.
First, we need tell C# Express to produce 64 bit code if we are running on a x64
platform. Go to Tools->Settings and select Expert Settings

File Edit View Project Build Debug Data
Pl S| 4 9 - | T Connectto Database... -|| % [EPT_570_4P_Data_Collector | | ol 5 (5 50 o

Tools | Window  Help

% 5 Code Snippets Manager.. BEHEEnH Forml.Designer.cs  Forml.cs  Forml.cs [Design]

& Solution Explorer

‘ o 2] Choose Toolbox ftems...

; Solution 'Data_Collector' (1 project) E‘a Extension Manager...
4 |3 Data_Collector c) - Platform: | Active (x86) -

. External Teols...
> [=d| Properties

5 [:3] References Settings v Basic Settings
[=] active_transfer.cs Customize... v Expert Settings
4 H ;:”:1‘551 b Options... Reset...
&) Forml Designer.cs [ Define DEBUG constz X
] Program.cs Resources Import and Export Settings...
Define TRACE constant
Settings
g Allow unsafe code
Reference Paths Optimize code
Signing Errors and warning
sty —

Go to Tools->Options, locate the “Show all settings” check box. Check the box.

4 Environment Recent files
General ]  items shown in Window menu
Fonts and Colors
Keyboard 10 items shown in recently used lists
» Text Editor
» Debugging Visual experience

[7] Automatically adjust visual experience based on client performance
Enable rich client visual experience
Use hardware graphics acceleration if available

Visual Studio is currently using hardware-accelerated rendering. The visual
experience settings automatically change based on system capahilities.

Show status bar
Close button affects active tool window enly
[] Aute Hide button affects active toel window only

Restore File Associations
(I Show all settings [ oK ] [ Cancel I

In the window on the left, go to “Projects and Solutions”. Locate the “Show advanced
build configurations” check box. Check the box.
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Options . l ? = |

1 Environment Projects location:
4 Projects and Solutions chusers\nelsonstrfgridecumentsivisual studio 2010\Projects E]
General User project templates location:
Build and Run
& Text Editor chusers\nelsenstrfgridecumentsivisual studio 2010\ Templates\ProjectTemp E]
> Debugging User item templates location:
v Database Tools chusers\nelsenstrfgridecumentsivisual studio 2010\ Templates\itemTemplat E]
[» Text Templating
> Windows Forms Designer [¥] Always show Error List if build finishes with errors
[C] Track ActiveltenmmsakutianFxplorer
Always sNOw soTaLon
[T Save new projects when created
‘Warn user when the project location is not trusted
[] Show Output window when build starts
Prempt for symbolic renaming when renaming files
[#] Show all settings 0K | l Cancel

Go to Build->Configuration Manager.

File Edit View Refactor Project BuildlDebug Data Tools Window Help

i)l S @ % 3 | 2 Build Solution 6 186 -3

§ ) b An —§| |; “ Rebuild Solution

%} Publish Data_Collector

| @ E ‘ = Conflgu.ratlon Manager... or
|; Solution 'Data_Cellector’ (L project) //Parameters
4 @ Data_Collector public const byte TRIGGER_OUT_COMMAND =

public const byte TRANSFEE_OUT_COW!AMD =

[» [=d Properties
public const byte BLOCK_OUT_COMMAND = 8x

[ [:=] References
E active_transfer.cs

o5 eleq 1l

c

o 4 E' Forml.cs /{ Main object loader

- "E] Forml.Designer.cs =] private void Data_Collector Load (ochject
] Program.cs 1 =

// Call the List Devices function
ListDevices();

// Main connection function

LI R S B LY

In the Configuration Manager window, locate the “Active solution platform:” label,
select “New” from the drop down box.
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Configuration Mal EE
Active solution platform:

Active solution configuration:
-] g 1l

[Release
|
Project contexts (check the project configurations to build or dep

Project Configuration <Edit..>
EIE =]

Data_Collector Release

In the New Solution Platform window, click on the drop down box under “Type or

select the new platform:”. Select “x64”.
c‘mﬁgummin Manager :..: p— : ’--. — (9] = |
Active solution configuration: Active solution platform:
[Release ~| s -

Project contexts (check the project configurations to build or deploy):
fim]

Data_Collector

Type or select the new platform:

Any CPU
[tznium

Create new project platforms

[ ok J[ cence |

Click the Ok button. Verify that the “Active Solution Platform™ and the “Platform” tab

are both showing “x64”.
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_jetTie salution phatform:

Active solution configuration:

[Rel ease

/A Lot

N\

Project contexts (check the project configurations to bui\dér deploy):

)

Project
Data_Collector

Configurati

Release

Platform

[ ] 64

Close

Click Close.

Then, using the Solution Explorer, you can right click on the project, select Properties
and click on the Build tab on the right of the properties window.

'l (= TRIGGER_OUT_COMMAND

7 Solution Explorer AR [T I o ctive transfer.cs Forml .cs [Design]
2 2EE % Data_Cellecter.Data_Collector
|2 Solution 'Data_Collector’ (1 project) //Parameters
4 |5 Data_Collactar! ublic const byte TRIGGER_OUT_COMMAND = @x1;
b [ Prop EH Build ublic const byte TRANSFER_OUT COMMAND = @x2;
[ Refel Rebuild ublic const byte BLOCK_OUT_COMMAND = @x4;
Elactv @ publish..
4 Elform , ¥ main object loader
b=k rivate void Data_Collector Load (object sender, System
@] Prog  Add Reference... -
Add Service Reference...
// €all the List Devices function
Set as StartUp Project ListDevices();
Debug 3
& Cut Ctrl+X
By Paste Ctrl+V Main connection function
X Remove Del rivate unsafe Int32 ListDevices()
Rename Tnt32 result;
Properties Alt+Enter Int32 num_devices;

Int32 iCurrentIndex;

// Open the DLL

result = EPT_AH_Open(null,

if (result = @)

null, null);

.EventiArgs e)

Verify that the “Platform:” label has “Active (x64)” selected from the drop down box.
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Solution Explorer o3l Data_Collector > EihRed active transfer.cs Forml.cs [Design]
laa
; Selution 'Data_Collector’ (1 project) Application
. @ Data_Collector Configuration: | Active (Release) '] Platform:  |Active (x54) )
> =i Properties Build
» [l References General
[=] active_transfer.cs S
4 @:N’;L(SID . Debug Conditional compilation symbols: |
H Formi. Designer.cs [7] Define DEBUG constant
<] Program.cs Resources
Define TRACE constant
Settings
. Allow unsafe code
Reference Paths Optimize code
Signing Errors and warnings
Publish Sunnrecs warninas:

Next, unsafe code needs to be allowed so that C# can be passed pointer values from the
Active Host. Right click on the “Data Collector” project in the Solution Explorer. Select
Properties.

Data_Collector - Micros C# 2010 Expres

FE_ Ed.'rt_.\ﬁew Project Build Debug Data Tools Window Help
TaE-cdad| & 2R9-e-8-B

{3 b ax 2 Z2|0803&8),

V¥l Solution Explorer MR  [lata_Collector active_transfer.cs Forml.Designer.cs
| =
2 | e @ 4% Data_Collector.Data_Collector
g ; Solution 'Data_Cellector' (1 project) —lusing System;
* 4 @ Data_CoIIer‘:_j_: usina Sustam Collections.Genericy
= > [=4 Properti #4  Build .Componenttodel ;
& » [ Refereng Rebuild .gata,:
- ~Urawlng;
g #] active tt (6l publish... .Ling; ’
A a4 [E] Forml.c Text:
2 @ Add b poText;
] Forry .Windows.Forms;
] Program Add Reference... .Threading;
Add Service Reference... .Runtime.InteropServices;
.Diagnostics;
Set as StartUp Project
Debug b ita_Collector
g & CLE artial class Data_Collector : F
h Paste Cirl+V
™ Remove Del ic Data_Collector()
Rename InitializeComponent();
Properties Alt+Enter

for (int i = @; i ¢ EPTTransmit

EPTTransmitDevice[i] = new

Now we are ready to start coding.

Next, we add two classes for our device. One class stores the information useful for our
device for Transmit to the EndTerms such as, address of module, length of transfer etc.
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f//Create an array of the Transfer Class for device
Transfer[] EPTTransmitDevice = new Transfer[8];

The next class is used to store parameters for receiving data from the device.

//Create a Receive cobject of the Transfer Class.
Transfer EPTReceiveData = new Transfer();

UnoProLogic
The first function called when the Windows Form loads up is the
Data_Collector Load(). This function is called automatically upon the completion of
the Windows Form, so there is no need to do anything to call it. Once this function is
called, it in turn calls the ListDevices().

// Main object loader
private wvoid Data_Collector_Load (cbject sender, System.Eventirgs e)

1

/f Call the List Devices function
ListDevices();

}

The ListDevices() function calls the EPT_AH Open() function to load up the
ActiveHost DII. Next, it calls EPT_AH_QueryDevices() which searches through the
registry files to determine the number of EPT devices attached to the PC. Next,
EPT AH_GetDeviceName() is called inside a for loop to return the ASCII name of
each device attached to the PC. It will automatically populate the combo box,
cmbDevList with all the EPT devices it finds.
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// List Devices|functi0n
private unsafe Int32 ListDevices ()
1
Int32 result;
Int32 num_devices;
Int32 iCurrentIndex;

// Open the DLL

result = EPT_AH Open(null, null, null);

if (result != @)
1
MessageBox.Show("Could not attach to the ActiveHost library™);
return 8;

}

// Query connected devices
num_devices = EPT_AH_QueryDevices();

//Prepare the Combo box for population
iCurrentIndex = cmbDevlist.SelectedIndex;
cmbDevLlist.Items.Clear();

[/ Go through all available dewvices
for (device index = @; device index « num_devices; device index++)

1
String str;
str = Marshal.PtrToString&nsi((IntPtr)EPT_AH_GetDeviceName(device_index));
cmbDevLlist.Items.Add(str);
¥
return @;

The user will select the device from the drop down combo box. This value can be sent
to the OpenDevice() function using the button Click of the Open button.
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// Open the device

if (EPT_AH_OpenDeviceByIndex(device_index) == false)
{
printf(“Could not open device ¥s\n", EPT_AH_GetDeviceName(device_index));
exit(e);

USB High Speed Transfer 8]  +

The device index variable is used to store the index of the device selected from the
combo box. This variable is passed into the EPT_AH_ OpenDeviceByIndex(). This
process is started by the user clicking on the “Open” button. If the function is
successful, the device name is displayed in the label, labelDeviceCnt. Next, the device
is made the active device and the call back function is registered using the
RegisterCallBack() function. Finally, the Open button is grayed out and the Close
button is made active.
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// Open the device
public unsafe Int32 OpenDevice()
1
device _index = (int)cmbDevList.SelectedIndex;
if (EPT_AH_OpenDeviceByIndex(device index) == @)
1
String message = "Could not open device ™ +
Marshal.PtrToStringAnsi((IntPtr)EPT_AH_GetDeviceName(device_index)) + ", " +
Marshal.PtrToStringAnsi((IntPtr)EPT_AH GetDeviceSerial(device_index));
MessageBox. Show(message);
return @;

¥

else

labelDeviceCnt.Text = "Connected to device " +
Marshal.PtrToStringfAnsi((IntPtr)EPT_AH GetDeviceName(device_index)) + ", " +
Marshal.PtrToStringAnsi((IntPtr)EPT_AH GetDeviceSerial(device_index));

h

// Make the opened device the active device
if (EPT_AH_SelectActiveDeviceByIndex(device index) == @)
{
string message = "Error selecting device: %s " +
Marshal.PtrToStringAnsi((IntPtr)EPT_AH GetLastError());
MessageBox.Show(message);
return @;

}

// Register the read callback function
RegisterCallBack();
btnOpenDevice.Enabled = false;
btnCloseDevice.Enabled = true;

return 8;

Next, the callback function is populated. This function will be called from the Active
Host dll. When the EPT Device has transferred data to the PC, the callback function
will do something with the data and command.
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// Actual callback function which will read messages coming from the EPT dewvice
unsafe wvoid EPTReadFunction(Int32 device_id, Int32 dewice_channel, byte command, byte payload,

{

byte* message = data;

// Select current device
EPT_AH SelectActiveDeviceByIndex(device_id};

//Aadd command and device_channel to the receive object
EPTReceiveData.Command = ((command & COMMAND DECODE) »>> 3);
EPTReceiveData.Address = device_channel;

ffCheck if the command is Block Receive. If so,

ffuse Marshalling to copy the buffer inte the receive
//object

if (EPTReceiveData.Command == BLOCK_OUT_COMMAND)

{

EPTReceiveData.Llength = data size;
EPTReceiveData.cBlockBuf = new Byte[data_size];

Marshal.Copy(new IntPtr{message), EPTReceiveData.cBlockBuf, @, data_size);

}

else

1
¥

EPTParseReceive();

EPTReceiveData.Payload = payload;

Because the callback function communicates directly with the dIl and must pass
pointers from the dll to the C#, marshaling must be used. Marshaling is an advanced
topic and will not be covered in this manual.

When EPTReadFunction() callback is called and passed parameters from the Active

Host dll, it populates the EPTReceiveData object. It then calls EPTParseReceive()
function. This function uses a case statement to call the TransferOutReceive() function.
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private wvoid EPTParseReceive()

{
switch (EPTReceiveData.Command)
{
case TRANSFER_OQUT _COMMAND:
TransferOutReceive();
break;
default:
break;
¥
¥

TransferOut Receive() creates a string from the EPTReceiveData.Payload parameter.
Then sends the string to the textbox, tbDataBytes.

public woid TransferOutReceive()

1
string WriteRcvChar = "";
WriteRcvChar = String.Format("{@}", (int)EPTReceiveData.Payload);
thDataBytes.AppendText(WriteRcwChar + " ");

h

Controls such as buttons are added to the Form1.cs[Design] window which allow
turning on and off signals. These include
e DbtnWriteByte
btnTransferReset
btnOk
btnClose
btnResetBlock

Refer to section 1.6.4 Adding Controls to the Project for details about using the
ToolBox to place controls on a design. The btnWriteByte click event calls the

EPT AH_SendTransferControlByte(). This function is used to turn on/off bits in the
Control Register in the CPLD code. The btnWriteByte will set the start stop cntrl
signal in the CPLD to one. This signal starts the Arduino Data Collector sending its
random word to the CPLD.
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private void btnWriteByte_ Click(object sender, Eventirgs e)

1
int address_to_device;
address_to_device = Convert.ToInt32(tbAddress.Text);
EPT_AH SendTransferControlByte((char)2, (char)l);

¥

The btnTransferReset sets the start stop cntrl bit in the Control Register to zero. This
action will cause the Arduino Data Collector to stop sending the random word to the
CPLD.

private woid btnTransferReset Click{chject sender, Eventfrgs e)

1

int address_to_device;

address_to_device = Convert.ToInt32(tbAddress.Text);

EPT_AH SendTransferControlByte((char)address_to_dewvice, (char)@);
¥

The btnResetBlock button will clear the tbDataBytes textblock. The Clear() method is
inherited from the textbox class.

private woid btnResetBlock_Click(cbject sender, Eventirgs e)

1
h

tbDataBytes.Clear();

The btnOk and btnClose buttons are used to end the application. It calls the function
EPT AH_CloseDeviceBylndex() to remove the device from the Active Host dll. The
buttons btnOpen and btnClose have their Enabled parameter set to true and false
respectively. The Enabled parameter controls whether the button is allowed to launch an
event or not. If it is not enabled, the button is grayed out. At the end of each click event,
the Application.Exit() method is called. This exits the form.
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private woid btnOk Click{cbject sender, Eventirgs e)

1
EPT_AH CloseDeviceByIndex(device index);
btnOpenDevice.Enabled = true;
btnCloselevice.Enabled = false;
lblDeviceConnected.Text = "";
Application.Exit();

h

private woid btnCancel Click({cbject sender, Eventirgs e)

1
EPT_AH CloseDeviceByIndex(device index);|
btnOpenDevice.Enabled = true;
btnCloselevice.Enabled = false;
lblDeviceConnected.Text = "";
Application.Exit();

¥

This is all that is needed for the Data Collector project. The Arduino will generate a
random 8 bit word. It then transmits that word to the CPLD using the A0
(WRITE_ENABLE) signal. The CPLD transmits the 8 bit word to the PC using the
ACTIVE TRANSFER module of the Active Transfer Library. The dll reads the 8 bit
word into local memory. It then calls the Callback function, EPTReadFunction. The 8
bit is finally displayed to screen using the MessageBox.Show().

9.1.13 PC: Compiling the Active Host Application
Building the Data_Collector project will compile the code in the project and produce an
executable file. It will link all of the functions declared in the opening of the
Data_Collector Class with the Active Host dll. The project will also automatically link
the FTD2XX.dll to the object code. Follow section: Assembling, Building, and
Executing a .NET Project on the PC. Browse to the
\Projects ActiveHost xxBit\EPT Data Collector \Data Collector\ folder of the
UnoProLogic Development System CD. Copy the following files into the project.

e Active transfer xxx.cs

e Data Collector.csproj
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e Data Collector.csproj.user
e Forml.cs

e Forml.Designer.cs

e Program.cs

To build the project, go to Debug->Build Solution.

File Edit View Refactor Project Build Debug Data Tools Window Help

fHE S| # @ Build Solution F& |64 -/ | # [btnOp
P sy B A ['E| E | = Rebuild Selution
g [ %% Publish Data_Collect
Ay Solution Explorer ‘$ e e Sl
g! | 5 2] | == Configuration Manager... Lo Te
E— ; Solution 'Data_Collector' (1 project) —lusing System;
é' 4 E Data_Collector using System.Cocllections.Generic;
3 . [2d Properties using System.ComponentModel;
Ey . [igl References using System.Data;
b5 . .
. System.D H
g @actlve_transfer.cs us:!.ng ystem '."a"mg‘
£ = Forml using System.Lling;
a 4 Q.orm = . using System.Text;
%] Forml Designer.cs using System.Windows.Forms;
] Program.cs using System.Threading;
using System.Runtime.InteropServices;
using System.Diagnostics;
—Inamespace Data_Collector
= public partial class Data_Collecter : Form
1
= public Data_Collector()
1
InitializeComponent();

The C# Express compiler will start the building process. If there are no errors with code
syntax, function usage, or linking, then the environment responds with “Build

Succeeded”.

Find Results

BRSNS

&

‘_f._; Error List % Find Results

Build succeeded

If the build fails, you will have to examine each error in the “Error List” and fix it
accordingly. If you cannot fix the error using troubleshooting methods, post a topic in
the Terranologic Forum. All topics will be answered by a member of the technical staff

as soon as possible.
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9.1.14 Adding the DLL'’s to the Project

Locate the UnoProLogic Development System CD installed on your PC. Browse to the
Projects_ActiveHost folder (choose either the 32 bit or 64 bit version, depending on
whether your OS is 32 or 64 bit). Open the Bin folder, copy the following files:

e ActiveHostXX.dll

o ftd2xxXX.dll

and install them in the bin\x64\x64 folderlof your EPT Data Collector project.

@Qv‘ |« EPT USB-CPLD Development System CD » Projects_ActiveHost 64Bit » EPT Transfer_Test » EPT Transfer Test » bin b 64 » Release -
Organize = [57] Open with Sharewith v Bum  New folder
Arduino_IDE - Name - Date modified Type Size
Documentation
i % ActiveHostf4.dIl 3/2/2013 9:44 PM Application extens... 27KB
e =] EPT_Transfer_Test.exe 3/2/201311:28 PM Application 28 KB
Projects_ActiveHost_32Bit - o
! &) EPT_Transfer Testpdb 3/2/20131128PM  Program Debug D... 6K8
Projects_ActiveHost 645t - : :
57 EPT_Transfer Testwshost.exe 322013121 PM  Application 128
| ActiveHost 1,008
|| EPT_Transfer_Test.wshost.exe. manifest 8/31/2009 12:40 AM  MANIFEST File 1KB
EPT_Data_Collector
% ftd2wdd.dil 1/18/2013 3:54 PM Application extens... 252KB
EPT_Transfer Test T
EPT_Transfer_Test =
bin -
Debug
Relesse
xHd
Debug
Release
obj
Properties -
L) 2 items selected State: 2 Shared Size: 278 KB Shared with: Homegroup
-3 Date modified: 1/18/2013 3:54 PM - 3/2... Date created: 3/2/201311:29 PM

Save the project.

At this point, the environment has produced an executable file and is ready for testing.
Next, we will connect everything together and see it collect data and display it.

9.1.15 Connecting the Project Together

Now we will connect the Arduino, UnoProLogic, and the PC to make a Data Collector.
First, connect a USB cable from a USB port on the PC to the Arduino. Second, connect
a USB cable from a open USB port on the PC to the UnoProLogic.
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Next, open the Arduino IDE and select File->Open and select your sketch created
earlier, Arduino_Data_Collector Code U2.ino.

- Open i
Lookin:  Ji Arduno_Data_Collector_Code S - I R v
P Name 2 Date modified Type
<% | Arduino_Data_Collector_Codeino 10/23/20128:31 AM  INO File
Recent Places
Desktop
>
Libraries
A
Computer
“w
»
Network
Fl name I (o ]
Flesoitpe:  [AlFles () ([ Cancat ]

Select the file and click Open. The sketch will now populate the Arduino IDE window.
Compile and Download the sketch into the Arduino microcontroller using the Upload
button.
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"-clm Arduim_Data_Collecmr_M E

File Edit Sketch Tools Help

Arduino_Data_Collector_Code
J,n’ﬂ'
Copyright Earth People Technology Ine. 2012

| »

Data Collector Random Seed
Platform: EPT-570-4F-T2 =
*/

int count = 0;
int ledPFin = 13;

vold setup ()

{

DDED = B11111111; //%et Port D oas outputs
PORTD &= B11111111; //Turn on Port D pins

pintlode (&0, OUTPUT);
pinMode (ledPin, OUTPUT)

Arduine Uno on

The Arduino IDE will compile the project, then transmit the machine level code into the

ATMega328 SRAM to start the program. When this is complete, the Yellow L LED
will blink about once per second.

L R

BICTVAL
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If this LED is blinking at the rate of once per second, the Arduino and the Data
Collector project are ready for the EPT 570-AP-U2 code.

The CPLD should already be programmed with its Data Collector Project. If it isn’t,
follow the instructions in section 3.1.10.

Open the EPT Data Collector on the PC by browsing to the Data Collector project
folder. Locate the executable in the \bin\x64\Release folder.

- i E
@uv < EPT USB-CPLD Development Systern CD » Projects ActiveHost 84Bit » EPT_Data_Collector » Data_Collector » bin » x64 » Release - | 44
=
Organize Open Share with + Bum New folder
EPT USB-CPLD Development System CD “+  Mame Date modified Type Size
. Arduino_IDE o R . -
(% ActiveHost64d.dll 3/2/2013 9:44 PM Application extens... 27KB
Documentation - -
D [ Data_Collector.exe 3/3/201312:31 AM  Application 15 KB
. Drivers
. . . & Data_Collector.pdb 3/3/20131231 AM  Program Debug D... 40 KB
. Projects_ActiveHost_32Bit - . R . q
[ Data_Collector.vshost.exe 3/3/20131218 AM  Application 12 KB
Prajects_ActiveHost_64Bit o X K i
. _| Data_Collector.vshost.exe.manifest 8/31/2009 12:40 AM  MANIFEST File 1KB
. ActiveHost_1.0.0.8 ; ) . B
[ frd2odd.dil 1/18/20133:54 PM  Application extens... 252 KB
EPT_Data_Collector
. Data_Collector E
. bin m
Debug
. Release
ufid
. Release
. obj
Properties
. EPT_Transfer_Test b
'yl Data_Collector.exe State: 28 Shared Size: 15.0 KB Shared with: Homegroup
. Application Date modified: 3/3/2013 12:31 AM Date created: 3/3/2013 12:37 AM

Initiate the application by double clicking the application icon in the \Release folder of
the project. The application will open and automatically load the Active Host dll. The
application will locate the EPT 570-AP-U2 device. Next, the combo box at the top will

be populated with the name of the device.

o2 Data Collector

(o & wes]

EPT USB <-> JTAG&Serial Cable B

Receive Byte

Close
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Select the EPT 570-AP device and click the Open button. If the Active Host application
connects to the device, a label will indicate “Device Connected”. Next, select the
address of the Active Transfer module in the CPLD. In our case it is “2”.

<! Active Host o] & e

EPT USB <-> JTAG&Serial Cab ~ Device Connected

Address 2
Received Data

9.1.16 Testing the Project

To test our Data Collector project, just click on the Start button. As soon as the device
connects, the data from the Arduino will appear in the received data textBox.
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P

a5 Active Host o || = e

EPT USB <-> JTAG&Serial Cab ~ Device Connected

Address 2
Received Data

o

36
Ta
ce
15
78

And that’s all there is to the Data Collector Project. It’s up to the user to use this project
as a base to create much larger projects. You can easily make a volt meter using this
project by turning off the Random number generator in the Arduino and reading the
Analog Pins. Also, reformat the textBox display that it shows in decimal instead of the
Hexadecimal display.
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10 APPENDIX 1
List of Abbreviations and Acronyms
EPT Terranologic
FIFO First In — First Out
FTDI Future Technology Device International
HSP Hyper Serial Port
12C Inter-Integrated Circuit
JTAG Joint Test Action Group
PC Personal Computer
CPLD Complex Programmable Logic Device
uUSB Universal Serial Bus

APPENDIX I

Details of the Intel 5M570 CPLD

Page

234



