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EARTH PEOPLE TECHNOLOGY, Inc

CycloFlex DEVELOPMENT SYSTEM
User Manual

The CycloFlex is an FPGA development board that is designed for the intermediate user with
some experience designing FPGA projects. This board provides a powerful platform for
developing and debugging programmable logic code. It has been designed from the ground up to
provide the functionality needed for the demanding projects from todays students and hobbyists.
The board provides a convenient, user-friendly work flow by connecting seamlessly with
Altera’s Quartus Prime Lite software. The user will develop the code in the Quartus environment
on a Windows Personal Computer. The programmable logic code is loaded into the FPGA using
only the Quartus Programmer tool.

The core of the CycloFlex is the Altera Cyclone 10 FPGA. This powerful chip has 16,000 Logic

Elements and 504 Kbits of Memory. The Cyclone 10 is easily scalable from the entry level
college student to the most advanced projects like an audio sound meter with FFT.

Circuit designs, software and documentation are copyright © 2025, Earth People Technology,
Inc
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Microsoft and Windows are both registered trademarks of Microsoft Corporation. Altera is a
trademark of the Altera Corporation. All other trademarks referenced herein are the property of
their respective owners and no trademark rights to the same are claimed.
http://www.earthpeopletechnology.com/
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e Please Note: The CycloFlex Does Not Contain On Board Programmer.
JTAG Programming and Configuration Flash Programming must be
performed by external Programmer Purchased Separately.

1 Introduction

The CycloFlex is an FPGA Development Board based on the Cyclone 10 FPGA. Core of the
board is the Cyclone 10 chip. This chip is a powerful mid-range FPGA from Altera. It provides a
high density sea of programmable gates, on-board resources and general purpose 1/0’s. The
CycloFlex includes high speed USB to SPI communications which allow data transfers up to
4MegaBits per second. The board includes three Seven Segment LED Displays which gives the
user more options for code debugging than simple LEDs. The CycloFlex also includes two
pushbuttons, one RGB LED and Eight traditional Green LEDs and of course loads of General
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Purpose Inputs/Outputs. There is an on board 50MHz oscillator that feeds the internal PLLs of
the Cyclone 10.

2 User Setup

The CycloFlex is ready to go straight out of the box. Just connect power from either a USP Port
(from PC/Laptop), USB-C Charger (10Watt to 45Watt Charger allowed) or +5 to 5.5 VDC
through barrel connector.

OR

Next, connect a JTAG Blaster or Altera USB Blaster to J2 for programming the Cyclone 10 chip.
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Then, write some code, synthesize, and program the chip.

{3 Quartus Pime e Eiton - /JokCode, FPGATEPT_IOMD AF Biky/EPT. 10MOL AF 52 Top/EPT_IOMD A¥ 52 Top - EPLIOMOA.AS S2.Top Lo () S
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v P Analysis & Synthesis ADC blocks 0/1(0%)
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P » « i DK 1l ’ + Ad
i x o_» i
s (&) ] [A] W <<Fme 8 Find B8 Find Next |
E!’ | i L
|=|Tvoe ID Messace “1
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&« 10 »
& ‘
5 System Processing (121) ‘

|
55% o 000123
See Programming and Configuration Section for details about programming the CycloFlex
board.
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2.1 Getting Started with the CycloFlex

The CycloFlex board comes pre-loaded with the EPT_System_Demo HDL project in the FPGA.

This project allows the user to test out the functions of the Active Host API and the board
hardware.

al EPT_System_Demo

[CycloFiex Boar <~ 'Devics Comnected " C*"LED 1 LED2 LED3ILED4 LED5 LEDG LED7 LED  LED Displays

On On On/ On On/ On/ On On

Shift Left
Close

Ay A~ [Av] St Right
ShitLeft | Shit Riaht | CountUp | Court Dan Bink
Transfer LoopBack Controls PushButton Disp1 ' Disp2 Disp 3 Sop
Send Bte: 255 Address 2 Receive Bte B Selches RGB LED Controls
Byte Biink
Red Bue Green Reset Rol
Mutiple Byte: 55 66 77 88 Rst
v on | On On R«
Mot Byte

Rst
GPIO Controls
Lt W e Wl oW ol el e el e
[ Wl el W el el e e el s

6%

KR
' ) CONFDONE
12C SENSOR™ >

© Infinte

O Single

(r W fo W e Wl O e e e W e W e ]

To test drive the application, connect the CycloFlex to the Windows PC using a USB-C cable.
Load the driver for the board. See the section “EPT Drivers” for instructions on loading the
CycloFlex driver. If the USB driver fails to load, the Windows OS will indicate that no driver
was loaded for the device. In the case of the failed USB driver, try rebooting the PC and
following the steps in the EPT Drivers section of this User Manual.
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Next, open a Windows Explorer browser.

Browse to the Projects_ActiveHost\EPT_System_Demo\EPT_System_Demo\bin\Debug\ folder
on the CycloFlex  FPGA_SYSTEM_ PROJECT x.x_DVD.

= P C J > - Projects ActiveHost > EPT System Demo > EPT System Demo > bin > Debug Search Debi
® New - © T Sort - = View -
v CYCLOFLEX_FPGA_SYSTEM_PROJECT_1.0_DVD L) Name Date modified Type Size
Documentation "B EPT_System_Demo.exe Application 57 KB
Drivers ) EPT_System_Demo.exe.config XML Configuratio 1KB
&) EPT_System_Demo.pdb 1/21/2025 10:59 PM Program Debug D. 8 KB
v Projects_ActiveHost . _System_Demo.p: / 5 Jram bug 3

v EPT_System_Demo

s I

v EPT_System_Demo

N bin
Debug
> obj
Properties

> Projects_HDL

Quartus_24.1_Prime

Double click on the EPT_System_Demao.exe. The application should load with a Windows form.
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8] EPT_System_Demo

— LEDCor{Ep 1 LED2 LEDILED 4 LEDS LEDG LED7 LEDS  LED Dislays
. E P T
Transfer LoopBack Controls PushButton
T - Receive Byte a Switches
Send Byte: 255 Address 2 RGB LED Cortrols
Red Bue Green Reset
Muliple Byte: 55 66 77 63
v
GPIO Controls

(Y "!” e '.F!’

o B o B
O3 e o, O, o =
l‘-g] CONF_OONE j = =

~ 12C SENSOR

g, |

— Elrow!(f

J' T
.“.; "LAI‘THI’DCOPLE

With the application loaded, select the FPGA board (EPT CycloFlex x) from the dropdown
combo box and click on the “Open” button.
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#:! EPT_System_Demo

= 'EDCorEn 1 Lep 2 LED3LED 4 LEDS5 LED6 LED7 LEDS L
‘ C;cloFIex Board 0 ‘
Transfer LoopBack Controls PushButton
Send Byte: 255 Address 2 Heceive Byte michen R

Multiple Byte: 55 66 77 88

GPIO Controls

When the EPT System Demo software has properly accessed the board, the “Device Connected”
label will appear.
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;' EPT_System_Demo

CycloFlex Boar - |Device Connected

Close

Transfer LoopBack Controls
Send Byte: 255 Address
Byte

Multiple Byte: 5566 77 88

LEDCorih 1 LED 2 LED3LED 4 LED5 LED6 LED7 LEDS U

On' On On On On On On On

Shift Left ~ Shift Right Count Up = Count Dwn

PushButton
Receive Byte Switches

I~

Rst

Multi Byte

GPIO Controls

Start

WINOOD0O0 0= J.‘-
In the “Transfer LoopBack Controls” Group, leave the Address set at 2.

Rst

To exercise the Single Byte Transfer EndTerm, click the “Byte” button in the Transfer Controls

group.
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a EPT_System_Demo

CycloFiex Boar ~ | Device Connected ' LED 1 LED 2 LEDILED4 LEDS LED6 LED7 LEDS  LED D
' On/| On. On On/ On On/ On On \E »
Close =
Shift Left =~ Shift Right =~ Count Up = Count Dwn .
Transfer LoopBack Controls PushButton Disp 1
Send Byte: 255 Address 2 Receive Byte Switches RGB LED
Byte
Red
Multiple Byte: 55 66 77 88 Rst
y On
Multi Byte i
GPIO Controls
Start
"IN OD0O 000" LN
CONF_DON
m 12C smsor@ £
© Infinite

The byte in the drop down box will be transmitted to the CycloFlex. Then, the CycloFlex will
receive the byte and re-send it back to the Host PC to be displayed in the “Receive Byte” Text

Box.
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8- EPT_System_Demo

> -
[CycloFlex Boar | Device Connected LEDCor{®n 1 LED2 LED3LED 4 LED5 LED6 LED7 LED8  LED
On/ On. On On/ On On | On On E
Close =
Shift Left =~ Shift Right Count Up = Count Dwn
Transfer LoopBack Controls PushButton C
Send Byte: 255 Address 2 ReceiveByte [ 255 Switches =
Byte ]
R
Multiple Byte: 55 66 77 83 Rst
0
Multi Byte Rst
GPIO Controls
Start
LI OO0O 00" LY
) CONF_OON
¥ 13C SENSOR A CONFOONE
© Infinte '

The user can change the byte in the “Send Byte:” Text Box and attempt the loopback again. This
box is in decimal format, so the byte is limited to 0 to 255 decimal. In hexadecimal, it is 0x00 to
Oxff.

Type in several numbers separated by a space and less 256 into the “Multiple Byte” textbox.
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8- EPT_System_Demo

[CycloFlex Boar | Device Connected LEDCor{En 1 LED2 LED3LED 4 LED5 LEDG LED7 LED8  LED
On On Onl On On On On On E
Close =
Shift Left Shift Right Count Up = Count Dwn
Transfer LoopBack Controls PushButton C
Send Byte: 255 Address 2 ReceiveByte 255 Switches —
Byte ]
Ri
Multiple Byte: 55 66 77 88 Rst
: 0
Multi Byte Rst
GPIO Controls
Start
WD OD0O O OO-= LA
CONF_DON
Y 12C szusor@ 5
© Infinte

Then hit the “Multi Byte” button. The numbers appear in the “Receive Byte” textbox.
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! EPT_System_Demo

|CycloFlex Boar | Device Connected LED cor“I:“EID 1 LED2 LED3LED4 LED5 LEDG6 LED7 LED8
On/ On On On/ On On| On On
Close
Shift Left =~ Shift Right Count Up = Count Dwn
Transfer LoopBack Controls PushButton
Send Byte: 255 Address 2 ReceiveByte | 55 g6 77, 88 Switches
Byte
Multiple Byte: 5566 77 88 Rst
Multi Byte Rst
GPIO Controls
Start
CHINN OO0 0 0O Wi
-] CONF _DON
Y. 12C SENSOR £ SO0
© Infinite > . nl
de U wm RV EECERRSTRE R
CONNECT e

A\ 1)

o '*:_
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Ensure that the “Heartbeat” function is displayed on the Green User LEDs (repeating sweep
of the LEDs)

Under LED Controls, press the “Shift Right” button, Notice the change in direction of the LED
Heartbeat.
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! EPT_System_Demo

CydloFlex Boar < | Device Connected  ——° C°"LED 1 LED 2 LED 3LED 4 LED5 LEDG LED7 LEDS  LED Display

On| On On (On' On On On On E o
Close ‘_’
Shift Left || Shift Right || Count Up  Count Dwn :
Transfer LoopBack Controls PushButton Disp 1
. Receive Byte 55 66.77.88. a Switches
Send : 255 Add 2 22,00, //, ¢C,
end Byte ress 2 90, 195, 126, RGB LED C
Byte 32, 8,90, 195,
126, 32, 8. 90
195, 126, 48 Fed H
Multiple Byte: 5566 77 88 Rst
' On (
Multi Byte Rst
GPIO Controls

Start
20 0 OftiE S s
s N ON
T3¢ sensor” L CONF
O Infinite tei )

l { o5 - - -
R ',
- é‘f_onnlccr J > ) R ruzm!mmumamaamaumm_,l

R, ‘!_") .l.l*:- 2

3 s
N A3 simeer D N —~—

' - s

Ensure that the “Heartbeat” function changes direction.
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The user can click on the other buttons in the LED Controls Group to see the change to LED
pattern.

Page
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Next, under the “RGB LED Controls”, click the “Blink” button

a! EPT_System_Demo

[CycloPiex Boar | Device Conected " LED1 LED2 LEDILED4 LEDS LEDG LED7 LEDg  LED Dispiays
On/ On/ On On/ (On. On |On On E <] P o A <]
Close ‘E | ‘ b ‘ l Y ‘
Shift Left =~ Shift Riaht = Count Up ' ' Count Dwn 8 - -
Transfer LoopBack Controls PushButton Disp 1 Disp 2 Disp 3
Send Byte: 255 Address 2 Receive Byte = Switches RGE LED Cortrols
Byte
Red Blue Green Reset
Multiple Byte: 55 66 77 88 Rst
Y, On On On Rst
Multi Byte Rst
GPIO Controls
Start ! .- I n

o, .

© Infinite " l;- . il J
- (oNu[C'I' 7
A3, nimee
' -

v

| Ll .
FEARTHRPEORLE

TECIHIN O-L-0 G- Yid o

O Single

Page
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Shift Left
Shift Right
Blink
Stop

Roll
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Ensure that the RGB LED goes through its full test of Red, Blue and Green colors

Under the “LED Displays” group box, the characters “EPA” will be displayed on the three LED
Displays. Locate the three displays on the CycloFlex in the upper right corner.

Page
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DIsPL o1sp2 DISV!

Click on the “Shift Left” button on the LED Displays group.

5! EPT_System_Demo

[CycloPlex Boar < | Device Comected ' LED1 LED2 LED3ILED 4 LED5 LEDG LED7 LEDg  LED Dislays ,
T On/ (On. On On On |(On/ On On T o P <l A <l ShitLeft
e il Closs: Ev] [Pv] [aY] S ot
Shift Left = Shift Right = Count Up ' Count Dwn o o P Blink
Transfer LoopBack Controls PushButton i i it Stop
Send Byte: 255 Address 2 Receive Byte - Skches RGB LED Controls
Byte Blink
Red Blue Green Reset Roll
Multiple Byte: 55 66 77 88 Rst
0= On On On Rst
Multi Byte Rst
GPIO Controls

015P1 DISPZ DI

Start
1N

J %] CONF-DON
RSOR £

=~
TR0 00 0 0|8 &

Yo 12C SE

Page
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Take note that the LED Display Characters shift to the Left at a 1 second rate.

i Lt )
AR

-
Wi.ms:or' tonr_nontm | %J i
1Y ~A~Q N L Pl 3
1y ~
B

JTAG b

To exercise the Block Transfer EndTerm, click the “Start” button in the GPIO Controls group.
The CycloFlex will sample the state of selected Input pins of the FPGA that is connected to a
board edge connector. The System Demo Window will display the results of each pin, Hi or Lo

0w
A Lo

Page
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rﬂ.‘J EPT_System_Demo = a
| [CrcloPex Boar < |Device Comected  ~ "'LED1 LED2 LEDILED4 LEDS LED6 LED7 LeDg  LED Diplays ;
s b =g On| Onl (On (On (Ol (On| (Onl | On S Fol mo oL
| Close ‘ V‘ ‘ V‘ ‘ V‘ Shift Right
Shift Left  Shift Right  Count Up | Count Dwn 5 Blink
Transfer LoopBack Controls PushButton Disp 1 Disp 2 Disp 3 Stop
’ Receive Byte Switche:
Send Bito: | 255 Address | 2/ e g * RGB LED Cortrols
| Byte Blink
Red Blue Green Reset Roll
Multiple Byte: 5566 77 88 Rst
————————— v On  On  On Rs
Multi Byte Rt
|
| GPIO Controls
| == Tl 2= Il =l 2 1= T 271
|
|
| DISPI DIsP2 01sP3
X"
Start
‘ |
| - e
l 1 12C SENSOR 5 §e - 1=
|nf it =i . i ¢ i
O niinte |z ] J
— {onnzcr \
- AD ama—e ~ =
O Single i s o ~73 g

YT
LLCCLCLLEE TR

The results of each pin are displayed next to the image of the CycloFlex in separate buttons.
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r a5l EPT_System_Demo

LED Cort-2!

| ‘CycloFIex Boar | Device Connected LED1 LED2 LED3LED4 LED5 LED6LED7 LEDS8

Close

Transfer LoopBack Controls

Send Byte: 255
Byte

On On' On/ On On/ On On On

Shift Left | Shift Right = Count Up | Count Dwn

PushButton
Address 2 Receive Byte a Switches

Multiple Byte: 5566 77 88 Rst

Mutti Byte

| GPIO Controls

|

O Infinte

O Single

Selected inputs are attached to the User LEDs, the RGB LED, and the LED Displays. So, a

Rst

o e Mo e e We W Bl W Wl e )]
e s B M e e e W i e W e

LED Displays
Ev] P [
Disp1 || Disp2 | Disp3
RGB LED Controls

Red Blue Green Reset

D B ]

':v' SR

Shift Left
Shift Right
Blink
Stop

Blink
Roll

177

X1

mixture of alternating Hi and Lo indications is normal. The user can make contact with the GPIO
connector pins at the bottom of the board at the XI1O_4. Notice the GPIO pins will move from Hi

Page
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o ~_tolo.

85 EPT_System_Demo
LED Cort-2!

e — [ED 1 LED2 LED3ILED4 LED5 LEDG LED7 LEDS  LED Displays

On On On/ On On On On | On [E <] [P~ [ ORIA ] Shift Left
Close ‘ V] ‘ e ‘ ‘ ~] Shift Right
Shift Left ' Shift Right = Count Up | Count Dwn Blink
| Transfer LoopBack Controls PushButton Disp 1 Disp 2 Disp 3 Stop
Send Byte: 255 Address 2 Receive e = Swkches RGB LED Cortrols
Byte Blink
Red Bue Green Reset Roll
Muttiple Byte: 55 66 77 88 Rst
S M/ On On On Rst
Mutti Byte Rt
GPIO Controls

DISPY  DISPZ  DISPI

: T T
Stop L8 | D BRI e BN ]
- T E - l ':. A c‘ f:’ M+
l "‘ . " 44 3. -
HF J_'. e

© Infinite

(TG

O Single

The user can also connect +3.3V or Ground using a jumper to any of the GPIO’s in the board
edge connector. Be sure NOT to connect +3.3V to a Ground pin or Ground to a +3.3V pin.
Consult the Data Sheet for the location of the Inputs on the connectors.

This descibes the EPT System Demo Software for the CycloFlex Board. All source code for the
FPGA and Host PC are available on the EPT_FPGA_SYSTEM_PROJECT_1.0_DVD. The

following sections of this user manual can be used to determine how to make changes to the EPT
System Demo FPGA code as well as the Visual C# project.
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3 CycloFlex Description

3.1 PCB Footprint
The PCB is 94mm x 65mm with four mounting holes (M2 metric screws) spaced as shown in the
figure. These mounting holes are electrically isolated from all signals on the CycloFlex. The two
connectors (USB and DC power) overhang the PCB by approximately 1mm in order to
accommodate mounting within an enclosure.

3.2 Functional Block Diagram

BBITBUS O PIN I/
V| CONNECTOR
10 PINI/O SETEOT e 10PNI/O
CONNECTOR [\——— — /| CONNECTOR
. 5 J
A
8 BITBUS
v
A SERIAL
\ SPI BUS FLASH
LED LED LED 10PINI/O |4 ETTRI
SEGMENT || SEGMENT || SEGMENT CCONNECTOR [\
DISPLAY | DISPLAY || DISPLAY ALTERA i N %
8BITBUS NNECTO!
1 FPGA \ /| co R
g PIN |/° 8 BITBUS
CONNECTOR |\ 10CLO16
CYCLONE 10
4 8BITBUS A Uil IID
\r /| CONNECTOR L
10PINI/O A b3 USER SWITCH
CONNECTOR [\ Y, > s
FT220 SPI |/t A s
SLAVE \ 12C BUS / l
-|- A )
I—.F W
S AAA
W
z B
3 A 3
2
8
S
2
2
]
LEDS
+1.2V
POWER
SUPPLY
ST CONFIG SWITCH |/ conmaaus | CONFIG
SE T FLASH
CcoMMs
+2.5V
POWER
USB POWER Ty
SV IN +3.3V
CO?\IANRE'::ETLOR = POWER ITAG 50 MHZ
SUPPLY CONNECTOR CRYSTAL
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3.3 CycloFlex Specifications
e Cyclone 10 10CL016 FPGA From Altera

e 16,000 Logic Elements, 504 Kbits of SRAM memory and four clock module PLLs;
e 4 Mbit On Board Configuration Flash
e 64 Inputs/Outputs available at connectors on board
e 8 Green User configurable LEDs 2 Pushbutton Switches
e Three Seven Segment LED Displays
e On Board Serial Flash
e Two Power options: Standard USB (+5V @ 2Amp) Using USB-C connector;
e 5mm Barrel Connector Accepts +5V @ 3Amp
e 50MHz Oscillator
On board USB to Slave SPI Adapter for high speed communications
USB TO SPI INTERFACE CYCLONE 10 FPGA

SEVEN SEGMENT LED
DISPLAYS

1/0 CONNECTORS 50MHZ OSCILLATOR

=] : D1$P3
3T

PUSH BUTTON 1

Rl | "0 || ™2

e e
BARREL CONNECTOR ey ey ey ooy MR s —~ T 16 TR e [ ‘ CONFIGURATION FLASH
\ ‘—1 _7 SENS-O‘RJ@ CONF_OONE - % JTAG SELECT SWITCH
{____,_J,. : A
' - |
8 GREEN LEDS IS L & '
Y i 5 r
F e ® . |
w1 ARTHPEORLE
. PO MOt I
YRy,

USB C CONNECTOR

................

USER PUSH BUTTON 2

CONFIGURATION FLASH

+3.3V POWER SUPPLY
1/0 CONNECTORS RGB LED JTAG PROGRAMMING
SERIAL FLASH CONNECIOR
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3.4 Cyclone 10 FPGA
The CycloFlex includes the Altera 10CL016YE144C8G FPGA (Cyclone 10). It is an EQFP 144
pin package. The chip is optimized for low cost and low static power, making them ideal for
high-volume and cost-sensitive applications. The Cyclone 10 is based on 20nm chip architecture
from Intel. It has internal speed of 402MHz Clock Tree performance. The parameters for the
10CLO16:

Parameter 10CLO016
LEs (Logic Elements) 16,000
Block memory (Kb) 504

18 x 18 multipliers 56
Phase-locked loops (PLLS) 4
Maximum 1/0 78

3.5 Power Supply

The CycloFlex board has three discrete power supplies on board.

e +3.3VDC

e +25VDC

e +1.2VDC
These supplies provide power for the FPGA and the various components on the board. The
+2.5V and +1.2V supplies are only used internal to the board. The +3.3V supply is available to
the user to power off board electronics. The +3.3V supply is available at the following User I/O
connections.
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+1.2V POWER SUPPLY +2.5V POWER SUPPLY

0ISP1 01592 DISP3
- =

IS

"‘-nmoooos w0

o <l ,"sn CONF-DONE

el !
e L]

B-"

.{Ap,_ﬁ.u:r-r\r:: r-n'g—-i

R

= 10°ERTAL rusu |

+3.3V POWER SUPPLY

Connector Pin Number Power Signal Description
J8 9 +3.3V The User +3.3V pins
10 +3.3V of the connectors have

full access to the
Power Supply with No
Current Limiting. The
User must take

J11 9 +3.3V caution not to sink
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10 +3.3V more than 1.5A from a
combination of all
+3.3V pins.
J14 1 +3.3V
J6 9 GROUND
10 GROUND
J7 9 GROUND
10 GROUND
J9 9 GROUND
10 GROUND
J10 9 GROUND
10 GROUND
J12 9 GROUND
10 GROUND
J14 2 GROUND

The CycloFlex is designed to be operated from one of two different power sources:

e USB-C cable from Laptop/PC.

e +4.5t0+5.5 VDC supplied through the DC power jack.
This provides power for a high-efficiency switching regulator on-board to provide +3.3 VDC.
The power supply provides reliable power under dynamic loads and high frequency switching

internal to the FPGA.
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BARREL CONNECTOR ot
~“ImA~~ ool et -
FOR POWER el
\ | | 12C S{uso;r‘-IE VONF200NE
b

USB C CONNECTOR

+3.3V POWER SUPPLY

The core of the +3.3VDC Power Supply is the Texas Instruments TPS54229 chip.

c30

V7 1 2
/BST 1
VIN vBs 0.1uF L1 s
L VN

VI

EN sw
2 st

! 1 g VTR ! ?
N ss Fe S Waae ~ B
L o 4
c3 c36 cis VREG: = ©ND > c40 ca1
10uF 10uF T o _ _ o S teur o TOUF
31 cag - = Res

- TP554229_PDS0-8 > 208K
NE 4TUF D47UF ;

CycloFlex +3.3VDC Switching Power Supply
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The TPS54229 is a very stable synchronous buck converter. This allows it to provide a fast
transient response. You can view this response here:

Wonr = 50 _hr'\d W i

ot = 1

t - Time - 100 ps

1.05-W, 50-mA to 2-A LOAD TRANSIENT
RESPONSE

The +3.3VDC includes a 3.3uH Inductor capable of 3.2A RMS. Coupled with two 10uF 25V
Ceramic Capacitors, this supply can deliver ultra stable load to the FPGA while at the same time
providing power to User needs via the I/O connector pins. This supply provides a lot of power
and takes up a small amount of real estate on the CycloFlex board.

3.6 Clock Domain

The CycloFlex provides an external clock domain to the Cyclone 10 FPGA, 50 MHz. The 50
MHz oscillator is Part Number: ASDMB-50.000MHZ-LC-T and is a +3.3VDC device that
provides a high speed clock to the FPGA. Itis a
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CYCLONE 10 FPGA

S0MHZ OSCILLATOR

0IsPY  DISP2

CMOS device that provides a stable 50 MHz at £50 ppm. This clock can be used directly in the
user code or use it as an input to one of the PLL’s internal to the FPGA. It is intended that this
clock will drive the logic of the user code. If a different clock frequency is required in the user
code, use the PLL scale up/down to produce the desired clocking.

3v3

C886
=t
0.1uF =
Y1
4
u3-10 R48 27 VCccC EN
22 2 1
CLKO_B1_22/DIFFCLK_OP GCLK VWA 50MHZ CLK 3
CLK1_B1_23/DIFFCLK_ON = ouTt GND

CLK2_B2_24/DIFFCLK_1P

CLK3_B2_25/DIFFCLK_1N ASDMB-50MHz

CLK15_B3_52/DIFFCLK_6P
CLK14_B3_53/DIFFCLK_6N
CLK13_B4_54/DIFFCLK_7P
CLK12 B4 55/DIFFCLK_7N

CLK7_B5_88/DIFFCLK_3N

CLK6_B5_89/DIFFCLK_3P

50MHZ OSCILLATOR
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The oscillator is held operational when the enable signal is high.

Parameter Min Max Units
Overall Frequency Stability: -50 +50 ppm
Operating Temperature: 0 +70 °C
Output Load: 25 pF
Supply Current 9 16 mA

3.7 Digital I/Os

The CycloFlex has eight 10 pin headers that provide 64 digital Inputs and Outputs. All of the
I/O’s are +3.3 VDC only. All I/O’s connect directly from the FPGA to one of the ten pin

headers.
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1/0 CONNECTORS

0ISPY  DISP2 p
12 o1sp3

WEENE BT

-J-n.--rin--up
RIS R

MM ooocool = 2T -1 .’.»0_1
‘_ o ssnsor@ CONF-OONE S
e £ i s
I i

romJEcl‘

---------------------

b—_"f"r-_-
TIrR0 K

1/0 CONNECTORS
All I/O’s are organized into separate banks of the FPGA. There are eight banks. These different
banks provide different output speed technologies. Programmable Open Drain The optional
open-drain output for each 1/0 pin is equivalent to an open collector output. If it is configured as
an open drain, the logic value of the output is either high-Z or logic low. Use an external resistor
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y R \ f——n— | 10PINI/O
10 PIN 1/O PTG

CONNECTOR [\—22T8Y% ——— /| CONNECTOR
10PINI/O [f— N f——u——A\| 10PINI/O
CONNECTOR [\—22T8Y —2BTBY A connECTOR

ALTERA
FPGA "

10PINI/O [f— N f——nu— N\ 10PINI/O
CONNECTOR [\—28T8% R — BT conNECTOR
10PINI/O |f—ne—A f————A\| 10PINI/O
CONNECTOR [\—22T8Y — BT A conNECTOR

to pull the signal to a logic high. Programmable Bus Hold Each 1/O pin provides an optional bus-
hold feature that is active only after configuration. When the device enters user mode, the bus-
hold circuit captures the value that is present on the pin by the end of the configuration. The bus-
hold circuitry holds this pin state until the next input signal is present. Because of this, you do
not require an external pull-up or pull-down resistor to hold a signal level when the bus is tri-
stated. For each 1/0O pin, you can individually specify that the bus-hold circuitry pulls non-driven
pins away from the input threshold voltage—where noise can cause unintended high-frequency
switching. To prevent over-driving signals, the bus-hold circuitry drives the voltage level of the
I/0O pin lower than the VCCIO level. If you enable the bus-hold feature, you cannot use the
programmable pull-up option. To configure the 1/O pin for differential signals, disable the bus-
hold feature. Programmable Pull-Up Resistor Each 1/O pin provides an optional programmable
pull-up resistor during user mode. The pull-up resistor weakly holds the 1/O to the VCCIO level.
If you enable the weak pull-up resistor, you cannot use the bus-hold feature. Programmable
Current Strength You can use the programmable current strength to mitigate the effects of high
signal attenuation that is caused by a long transmission line or a legacy backplane.

To provide maximum flexibility to system designers, all FPGA 1/O are intrinsically bidirectional.
Based on the 1/0O direction specified in the configuration file, each 1/0 can be configured as
input-only, output-only, or bidirectional. While the output buffer of a bidirectional 1/0O has
always included a dynamic output enable signal, MAX 10 FPGAs also include an input buffer
enable/disable capability. When an input buffer is dynamically disabled, the buffer presents its
last known state to the FPGA core fabric, so that no inputs inside the FPGA are left floating.
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J11 19

AV" l
ol JEA] CONF-OONE
u e
r‘ONNCCT o 3
P =
b AR TIHPEOPLE: 'i—]
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sr eI _—

J13

DISPK DISP?
S

2]

=107SERTAL w sk 3

= s
DI !L

DISPJ
I

17 J12 18
Connector CycloFlex FPGA Label
J11 X0 1
J9 X10 2
J10 X10_3
J13 X100 4
J6 X100 5
J8 X10_6
J7 X0 7
J12 X10_8
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3.8 LEDs
The CycloFlex includes eight user LEDs and One RGB LED. These LEDs are fully controllable
by the FPGA. They are directly driven from the FPGA. Each LED is connected to its own series

DISN DISPZ - BIS PJ @

-n» epees wrmEs o
as ':1 .
C'- R

|
|
J

S T
8 GREEN LEDS | - 5 i |
L = e ||
=1 I SN 00 G v GRANING I
3 FLASH (‘

.

5 i
8

RGB LED
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ALTERA
FPGA
10CLO16

+3.3VDC

LEDS

Resistor which provides current limiting. The LEDs are attached in a Current Sink configuration.
This means the Anode of the LED is permanently connected to +3.3V via resistor. The Cathode
is connected to Ground via a GPIO pin from the FPGA. Each LED Anode is connected with a
220 Ohm series resistor for each LED. This provides the following current through the LEDS

I;gp = Current flowing through the LED
Vy = Voltage applied to the LED
Vp = Forward Voltage Drop of the LED

R = Series Resistor Value
Vo=V
LED = R

3.3V — 2.0V
ligp = —220

ILED == 59mA
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LED Number CycloFlex LED Signal Name Cyclone 10 Pin
Schematic Number
Signal
D2 UBO0 USER_LEDS[0] 10
D3 UB1 USER_LEDS[1] 32
D4 UB2 USER_LEDS[?] 88
D5 UB3 USER_LEDS[3] 42
D10 UB25 USER_LEDS[4] 114
D15 UB23 USER_LEDS[5] 112
D9 uB24 USER_LEDS[6] 113
D7 UB22 USER_LEDS[7] 106
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DISPI  DISP2  DISP3 O
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The code to drive the LEDs is either zero (1°b0) or floating (1°bz). First, declare the LED as an
output. In the example below, the vector LED is set to ‘reg’ because it is driven in an always

block.
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J“",“A.{AAAAAAAAAAAAAAAAAAAAAI.AAAI.A).AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

//* Module Declaration

R I I S T b o o S )

Imodule EPT 10CLOlé AF T2 Top (

input wire CLE_SO0OMHZ,
input wire RST N,

//SPI Communications FT-220X

output wire SPI_SCLK,
input wire SPI_MISO,
inout wire SPI_MIOSIO_ 1,
output wire SPI_Ss,

//User LED Control Registers

output reg [7:7] USER_LEDS,
//User GPIOs
input wire [2:0] XI0 1, //XI0 -- UB

//User RGB LED Control Registers

output reg RGB_LED_ BLUE,
output reg RGB_LED RED,
output reg RGB_LED_GREEN,

To turn the selected LED on, set the signal equal to 1°b0. This will apply a ground to the cathode
side of the LED and allow current to flow through the circuit turning the LED on. To turn the
selected LED off, set the signal equal to 1’bz. This will float the cathode side of the LED and no
current will flow through the LED.
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always @ (posedge CLEK_S5SOMHZ or negedge RST)
begin
if ('RST)
USER_LEDS <= ;
else
begin
if (led_reset)
USER_LEDS <= ;
else if(state[LOAD_LEDS])

begin
if ( led reglO] )
USER_LEDS[ ] = z
else
USER_LEDS[ ] = -
if ( led_regl[l] )
USER_LEDS[1] = ;
else
USER_LEDS[ ] = H
if ( led_regl[2] )
USER_LEDS[ 1 = ;
else

USER_LEDS[2] = ;
if ( led_regl[2] )

USER_LEDS[ ] = ;
else

USER_LEDS[2] = ;

3.9 RGBLED
The CycloFlex also includes one RGB LED. It is a SML-LX0404 LED RGB chip. Each
LED with the chip is attached to a current limiting resistor. Each LED leg is controlled by
a pin from the Cyclone 10 FPGA.
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RGB LED

The SML-LX0404 chip is a current sink and are connected to pins on the Cyclone 10. The
anode is connected to +3.3V. The series resistors are calculated for current limiting based
on +3.3V.
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CYCLONE 10 SML-LX0404 +3.3V
1/O PINS CHIP 'l'
L
uB4 —MW—R—N—I JIMP4
UBsL \\—S 1 1g
UBS ——/V\/\,—B———NJ

Each series resistor uses a 220 Ohm in a resistor array. The GPIO from the FPGA can be
used to control the On/Off of each LED individually. The LED RGB chip uses +3.3V
supply and each LED is configured in a Current Sink scheme.

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 Cyclone 10 chip:

LED Number CycloFlex RGB Signal Name Cyclone 10 Pin
Schematic Number
Signal
D11 UB4 LED RED 43
D11 UB5 LED BLUE 44
D11 UB6 LED GREEN 49

The RGB LED also includes a jumper to turn off the entire chip. This jumper is inline
with the +3.3V source to the chip. If the user would like to use the User Bus signals:
e UB4
e UB5
e UBG6
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For other 10 activities, remove the jumper JMP4 and the RGB LED will not light up

when the signals are asserted.

DISPL  DISP2  DISP3 (::)

LI R I I I I I

T
CONF_DOME
T3S —1%¢C ssnsor e

Tt —
—I"ONNECT L LED CISPLAY

—J"c ameccODpu:':l JTAG

HNOL
PROGRAMING

_ CYLCLOFLEX
. FLASH
L K

3.10 Seven Segment LED Displays
The Seven Segment LED board uses one ACSA02-41SGWA-F01 manufactured by

Kingbright. The Display is 0.2 inch digit height. It has low current operation and excellent
character appearance. The Super Bright Green source color devices are made with Gallium

Phosphide Green Light Emitting Diode.
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SEVEN SEGMENT LED
DISPLAYS
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The GPIOs from the Cyclone 10 are used to control the On/Off of each LED individually.
The Seven Segment LED Board is for use only with +3.3V.

CYCLONE 10 ACSAOZ-41$GWA+

CONNECTIONS CHIP 2V
uBXX |—A—A LI I
uBXX |— B 1 g
UBXX |—\—C -
uBXX | —L g
usxx-—~VVw—5——4<r—
UBXX——AAN_i___+‘_

UBXX |— A —24—(
uBXX|— BRI g
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The ACSA02-41SGWA-FO01 chip is a current sink connected to Cyclone 10 10 pins. The
anode should be connected to +3.3V. The reason for this is the Series resistors are
calculated for current limiting based on +3.3V. Each Segment of the Display is mapped

SEGMENT A

SECNENTE ¢—SEGMENT B

@———SEGMENT G
p——

SEGMENT E =8/ SEGMENTEC
@ <«—SEGMENT DP

SEGMINT D

To a pin on the Cyclone 10 FPGA. When the user would like to form a character on the
LED Display, the correct segment must be asserted inside the FPGA.

LED Display Number CycloFlex Segment Name Cyclone 10 Pin
Schematic Number
Signal
1 UB48 Segment A 142
1 UB30 Segment B 141
1 UB56 Segment C 135
1 UB57 Segment D 137
1 UB31 Segment E 136
1 uB47 Segment F 143
1 UB46 Segment G 144
1 UB55 Segment DP 133
LED Display Number CycloFlex Segment Name Cyclone 10 Pin
Schematic Number
Signal
2 UB18 Segment A 72
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2 uBl/ Segment B 71
2 UB38 Segment C 69
2 UB16 Segment D 68
2 UB15 Segment E 67
2 UB54 Segment F 132
2 UB14 Segment G 66
2 UB39 Segment DP 65
LED Display Number CycloFlex Segment Name Cyclone 10 Pin
Schematic Number
Signal
3 UB34 Segment A 105
3 UB35 Segment B 100
3 UB51 Segment C 99
3 UB52 Segment D 101
3 UB53 Segment E 103
3 UB33 Segment F 111
3 UB32 Segment G 119
3 UB50 Segment DP 98

Page
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Each segment of each display uses a current sink method to turn on the segment LED.
This means the Anode of each segment LED is connected to the +3.3V (via a Jumper)
and the Cathode is connected to the 10 of the Cyclone 10. To turn on the Segment LED,

the FPGA code must apply a low to the signal.
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always @ (posedge CLK or negedge RST)
begin
if ('RST)
begin
SEVEN_SEGMENT LED 1
SEVEN_SEGMENT_LED_2
SEVEN_SEGMENT_LED_3

end
else
begin
if(LED_DISPLAY_ENABLE_l)
begin
LED Display 1 Segment A
if ( LED DISPLAY BYTE 1[0] )
SEVEN_SEGMENT LED 1[0] <=
else
SEVEN_SEGMENT_LED_1[0] <=

/LED Display 1 Segment B
if ( LED_DISPLAY BYTE 1[1] )
SEVEN_SEGMENT LED 1[1] <=
else
SEVEN_SEGMENT LED 1[1] <=
//LED D gment C
if ( LED_DISPLAY BYTE 1[2] )
SEVEN_SEGMENT_ LED 1[2] <=

Display 1 Segment

else
SEVEN_SEGMENT_LED_1[2] <=

f/LED Display 1 Segment D

if ( LED_DISPLAY BYTE 1[2] )
SEVEN_SEGMENT _LED_1[3] <=
else
SEVEN_SEGMENT_LED 1[3] <=

To turn off each segment LED, the FPGA code must apply a tri-state (1’bz) to the signal.
In the code section above, the LED Display Byte is received from the Host Software
running on the PC (LED_DISPLAY_BYTE_1[7:0]). Each array index represents a
segment of the LED Display. The Host PC software and the FPGA code must be aligned
with which segment of the Display corresponds to A, B, C, D etc. In the code section
above:

e LED DISPLAY_BYTE_1[0] = LED Display 1 Segment A
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LED_DISPLAY_BYTE_1[1] = LED Display 1 Segment B
LED_DISPLAY_BYTE_1[2] = LED Display 1 Segment C
LED_DISPLAY_BYTE_1[3] = LED Display 1 Segment D
LED_DISPLAY_BYTE_1[4] = LED Display 1 Segment E
LED_DISPLAY_BYTE_1[5] = LED Display 1 Segment F
LED_DISPLAY _BYTE_1[6] = LED Display 1 Segment G
LED DISPLAY_BYTE_1[7] = LED Display 1 Segment DP

The Seven Segment LED Displays also include a jumpers to turn off each individual
display. Each jumper is inline with the +3.3V source to the chip. The following jumpers
control the on/off the following:

LED Display CycloFlex Jumper Schematic J15 Pin Number
Schematic Number
Signal
LED Display 1 A_CC Ji5 1 1.2
LED Display 2 B_CC J15 2 3,4
LED Display 3 € Co J15 3 5,6

A_SEG_F
A_SEG_E
A_SEG_D

B_SEG F

B_SEG D
C_SEG_F
C_SEG_E
C_SEG_D

“9 i
1

2

|

B_SEG_E

+3.3V +3.3V

10 A_SEG G
10 C_SEG_G

| 10 B_SEG_G

9
9
1

G;
F
E
D
G
G
F
E
D

|«
D16
J15_1 I J15_2
ACC8 B_CC8
8 5 8
3 3

E
mE
ol
2
3
-
=
o
e
0
(o)
"“o
wlo
@

A
B
C
D
A
B
c
DP
A
B
C
Dl

A SEG B 6

B_SEG A 7
B_SEG B 6
B_SEG C 4
B_SEG_DPs

C_SEG B 6 |

A_SEGA 7
A SEG C 4
A_SEG_DPs5
C SEG A 7
C_SEG C 4
C_SEG_DPs

Each of the LED segment signals from the Cyclone 10 FPGA are used as 10’s on the
connectors. If the user would like to use the IO’s for other purposes, the jumper selects
will turn off the LED Displays. For other 10 activities, remove the jumper J15_X jumpers
and the associated LED Display will not light up when the segment signals are asserted.
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3.11 PushButtons
The CycloFlex includes two push button switches. Both are momentary contact switches.
They include a 1uF cap to ground to debounce both switches.
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USER PUSH BUTTON 1

USER PUSH BUTTON 2

2N o 0ic A
- - )_op? sms’o!r'@ CONF_OONE

3
- PROGRAMING I
FLASHES %

Component Net Name Pin Number on Signal in EPT Project
Cylcone 10 Pinout
Swi1 PB_SWITCH 1 126 PB SWITCH 1
SW2 PB_SWITCH 2 91 PB_SWITCH 2

Both of these Push Button Switches are configurable as inputs only to the Cyclone 10. The
user code can read the state of the switch or use it as an event to trigger some action in the

code.
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always @ (posedge CLK_SOMHZ or negedge RST)
begin
if ('RST)
trigger_out <= 0;
else

begin

if ('PB_SWITCH_1)

trigger_out <= PB_SWITCH 1 ASSERT;
else if (!'PB_SWITCH_2)

trigger_out <= PB_SWITCH_2_ ASSERT;
else

trigger_out <= 4

end

end

In the above code section, at each rising clock edge of the 50MHz Oscillator the
PB_SWITCH_1 and PB_SWITCH_2 are sampled. If either switch are determined low, the
“trigger out’ byte assumes the XX ASSERT byte value.

3.12 Serial Flash
The CycloFlex includes a Serial Flash chip. The chip is P/N: S25FL127SABNFI100Z from

Macronix. The S25FL127S device is a flash non-volatile memory product. This device
connects to a host system via an SPI. Traditional SPI single bit serial input and output
(Single 1/0 or SIO) is supported as well as optional two bit (Dual 1/0 or DIO) and four bit

(Quad 1/0 or QIO) serial commands.

All communication between the host system and S25FL-S family of memory devices is in
the form of units called commands. All commands begin with an instruction that selects the
type of information transfer or device operation to be performed. Commands may also have
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an address, instruction modifier, latency period, data transfer to the memory, or data
transfer from the memory.

All instruction, address, and data information is transferred serially between the host
system and memory device.

All instructions are transferred from host to memory as a single bit serial sequence on the
Sl signal. Single bit wide commands may provide an address or data sent only on the Sl
signal. Data may be sent back to the host serially on the SO signal. Dual or Quad Output
commands provide an address sent to the memory only on the Sl signal. Data will be
returned to the host as a sequence of bit pairs on 100 and 101 or four bit (nibble) groups on
100, 101, 102, and 103. Dual or Quad Input/Output (I/O) commands provide an address
sent from the host as bit pairs on 100 and 101 or, four bit (nibble) groups on 100, 101, 102,
and 103. Data is returned to the host similarly as bit pairs on 100 and 101 or, four bit
(nibble) groups on 100, 101, 102, and 103. Commands are structured as follows: * Each
command begins with CS# going LOW and ends with CS# returning HIGH. The memory
device is selected by the host driving the Chip Select (CS#) signal LOW throughout a
command. ¢ The serial clock (SCK) marks the transfer of each bit or group of bits between
the host and memory. « Each command begins with an eight bit (byte) instruction. The
instruction is always presented only as a single bit serial sequence on the Serial Input (SI)
signal with one bit transferred to the memory device on each SCK rising edge. The
instruction selects the type of information transfer or device operation to be performed.

* The instruction may be standalone or may be followed by address bits to select a byte
location within one of several address spaces in the device. The instruction determines the
address space used. The address may be either a 24-bit or a 32-bit address. The address
transfers occur on SCK rising edge.

* The width of all transfers following the instruction are determined by the instruction sent.
Following transfers may continue to be single bit serial on only the SI or Serial Output
(SO) signals, they may be done in two bit groups per (dual) transfer on the 100 and 101
signals, or they may be done in 4 bit groups per (quad) transfer on the 100-103 signals.
Within the dual or quad groups the least significant bit is on 100. More significant bits are
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placed in significance order on each higher numbered 10 signal. Single bits or parallel bit
groups are transferred in most to least significant bit order.

* Some instructions send an instruction modifier called mode bits, following the address, to
indicate that the next command will be of the same type with an implied, rather than an
explicit, instruction. The next command thus does not provide an instruction byte, only a
new address and mode bits. This reduces the time needed to send each command when the
same command type is repeated in a sequence of commands. The mode bit transfers occur
on SCK rising edge.

* The address or mode bits may be followed by write data to be stored in the memory
device or by a read latency period before read data is returned to the host. « Write data bit
transfers occur on SCK rising edge.

* SCK continues to toggle during any read access latency period. The latency may be zero
to several SCK cycles (also referred to as dummy cycles). At the end of the read latency
cycles, the first read data bits are driven from the outputs on SCK falling edge at the end of
the last read latency cycle. The first read data bits are considered transferred to the host on
the following SCK rising edge. Each following transfer occurs on the next SCK rising
edge.

* [f the command returns read data to the host, the device continues sending data transfers
until the host takes the CS# signal HIGH. The CS# signal can be driven HIGH after any
transfer in the read data sequence. This will terminate the command.

At the end of a command that does not return data, the host drives the CS# input HIGH.
The CS# signal must go HIGH after the eighth bit, of a standalone instruction or, of the last
write data byte that is transferred. That is, the CS# signal must be driven HIGH when the
number of clock cycles after CS# signal was driven LOW is an exact multiple of eight
cycles. If the CS# signal does not go HIGH exactly at the eight SCK cycle boundary of the
instruction or write data, the command is rejected and not executed.

* All instruction, address, and mode bits are shifted into the device with the Most
Significant bits (MSb) first. The data bits are shifted in and out of the device MSb first. All
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data is transferred in byte units with the lowest address byte sent first. Following bytes of
data are sent in lowest to highest byte address order i.e. the byte address increments.

* All attempts to read the flash memory array during a program, erase, or a write cycle
(embedded operations) are ignored. The embedded operation will continue to execute
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without any affect. A very limited set of commands are accepted during an embedded
operation. These are discussed in the individual command descriptions.

* Depending on the command, the time for execution varies. A command to read status
information from an executing command is available to determine when the command
completes execution and whether the command was successful.

cs# | M
sck 1 [ L L LI
si | 7 [ e [ 5 | 4 | 3 [ 2 | 1 | o |
SO
Phase \ Instruction \

cs# | [
sek 1 MUy LI
Sl | 716643 [2]1]0of7]e6[6]4]3[2]1]0]
SO

Phase | Instruction | Input Data \

Single Bit Wide Input Command

S I 7le[s[4[3]2]1]0]
SO {7lelslafa]2]1]0f7]6]5]4]3[2][1]0]

Phase | Instruction | Data 1 | Data 2 |

Single Bit Wide Output Command

3.12.1 S25FL127S Command Set
Similar to most flash chips, the S25FL127S supports a command set. The user will write a
command via SPI protocol and the flash chip will respond.
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Function Co:;rrr':aend Command description ‘I’:?:lgu(c:li::) ::%ﬁ::::zrl;'gf

R(ERQ?A—SI)D Read Electronic Manufacturer Signature 90 108

Read Device RDID gﬁa)d ID (JEDEC Manufacturer ID and JEDEC 9F 108

\dentification Read JEDEC Serial Flash Discoverable

RSFDP Parameters 5A 108

RES Read Electronic Signature AB 50

RDSR1 Read Status Register 1 05 108

RDSR2 Read Status Register 2 07 108

RDCR Read Configuration Register 1 35 108

WRR Write Register (Status-1, Configuration-1) 01 108

WRDI Write Disable 04 108

WREN Write Enable 06 108

CLSR ELiZEStatus Register 1 - Erase/Prog. Fail 30 108

ECCRD ECC Read (4-byte address) 18 108

108
Register Access ABRD  |AutoBoot Register Read 14 (Qulggzm
(QUAD=1)

ABWR AutoBoot Register Write 15 108

BRRD Bank Register Read 16 108

BRWR Bank Register Write 17 108

Bank Register Access
BRAC (Legacy Command formerly used for Deep B9 108
Power Down)

DLPRD Data Learning Pattern Read 41 108

PNVDLR | Program NV Data Learning Register 43 108

WVDLR  |Write Volatile Data Learning Register 4A 108

3.12.2 Read Identification (RDID 9Fh)
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The Read Identification (RDID) command provides read access to manufacturer
identification, device identification, and Common Flash Interface (CFI) information. The
manufacturer identification is assigned by JEDEC. The CFI structure is defined by JEDEC
standard. The device identification and CFI values are assigned by Cypress

The JEDEC Common Flash Interface (CFI) specification defines a device information
structure, which allows a vendor-specified software flash management program (driver) to
be used for entire families of flash devices. Software support can then be device-
independent, JEDEC manufacturer 1D independent, forward and backward-compatible for
the specified flash device families. System vendors can standardize their flash drivers for
long-term software compatibility by using the CFI values to configure a family driver from
the CFI information of the device in use.

Any RDID command issued while a program, erase, or write cycle is in progress is ignored
and has no effect on execution of the program, erase, or write cycle that is in progress. The
RDID instruction is shifted on SI. After the last bit of the RDID instruction is shifted into
the device, a byte of manufacturer identification, two bytes of device identification,
extended device identification, and CFI information will be shifted sequentially out on SO.
As a whole this information is referred to as ID-CFI.

Continued shifting of output beyond the end of the defined ID-CFI address space will
provide undefined data. The RDID command sequence is terminated by driving CS# to the
logic high state anytime during data output. The maximum clock frequency for the RDID
command is 108 MHz.
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Read Identification (RDID) Command Sequence

N Ia

0 1 2 3 4 5 6 7 8 9 10 28 29 30 31 32 33 34 652 653 654 655

Y

——— |Instructon ———P»

Sl

Manufacturer / Device Identification Extended Device Information

e 0,0,040.00000020000
SO 0 24 647 p———

Device ID and Common Flash Interface (ID-CFI) address map

Byte address Data Description
00h 01h Manufacturer ID for Cypress
01h 20h (128 Mb) Device ID Most Significant Byte -
Memory Interface Type
02h 18h (128 Mb) Device ID Least Significant Byte -
Density
03h 4Dh ID-CFI Length - number bytes
following. Adding this value to the
current location of 03h gives the
address of the last valid location in the
legacy ID-CFI address map. This only
includes up to the end of the Primary
Vendor Specific table. The Alternate
Vendor Specific table contains
additional information.
04h 00h (Uniform 256-KB sectors) Sector Architecture
01h (4-KB parameter sectors
with uniform 64-KB sectors)
05h 80h (FL-S Family) Family ID
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06h xxh Reserved
07h xxh Reserved
08h xxh Reserved
09h xxh Reserved

3.12.3 Register Access commands
Read Status Register 1 (RDSR1 05h)

The Read Status Register 1 (RDSR1) command allows the Status Register 1 contents to be
read from SO. The Status Register 1 contents may be read at any time, even while a
program, erase, or write operation is in progress. It is possible to read the Status Register 1
continuously by providing multiples of eight clock cycles. The status is updated for each
eight cycle read. The maximum clock frequency for the RDSR1 (05h) command is 108
MHz.

CS#

0 1 2 3 4 5§ 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

N\
| TUUUUUUyT
A

l§—— Instruction —)‘

SI

AVAOS 000000600006

}y Status Register-1 Out Status Register-1 Out
0 e 2.0.000000000000004
MSB MSB MSB

Read Status Register 2 (RDSR2 07h)

The Read Status Register (RDSR2) command allows the Status Register 2 contents to be
read from SO. The Status Register 2 contents may be read at any time, even while a
program, erase, or write operation is in progress. It is possible to read the Status Register 2
continuously by providing multiples of eight clock cycles. The status is updated for each
eight cycle read. The maximum clock frequency for the RDSR2 command is 108 MHz.
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CS# \

0o 1+ 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

o1 UL UUUUT

{——— Instruction —)’

° 2.00.000000.00000000000800

Status Register-2 Out Status Register-2 Out

Y
High 1 d -
s e 0.0.0.0.00 0000000000
SB -

M MSB MSB

Read Configuration Register (RDCR 35h)

For the remainder of the access to the registers of the S25FL127S, please see the data sheet.

3.13 Power Input
The CycloFlex is designed to be operated from one of two different power sources:
e Standard USB cable from Laptop/PC.
e +4.5t0+5.5 VDC supplied through the DC power jack.
This provides power for a high-efficiency switching regulator on-board to provide
+3.3 VDC. The power supply provides reliable power under dynamic loads and high
frequency switching internal to the FPGA.

3.14 Communications Interface
The CycloFlex is equipped with a bi-directional communications mechanism. This pathway is
via an FT220X USB to SPI bus chip.
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CONNECT LED

USB TO SPI INTERFACE

0ISPI  DISPZ  DISPI
B2

)

el .8
vt = ____.J
QST O O Olf=5i '1“"" CONF-OONE s
7 12C SENSOR™ s
i
"

USB C CONNECTOR

The FT220X chip connects the Cyclone 10 FPGA to the Host PC using USB. The FT220X chip
provides all of the USB protocol and is transparent to the user. The Input/Output side of the chip
provides a modified version of the accepted SPI bus. It uses FTDI’s proprietary FT1248
protocol. It has the following features:

« USB to Slave SPI interface in 1-bit mode using the FT1248 protocol

o Data transfer rates to 500 kByte/s

e 512 byte receive buffer and 512 byte transmit buffer utilizing buffer smoothing
technology to allow for high data throughput.

e FTDI’s royalty-free Virtual Com Port (VCP) and Direct (D2XX) drivers eliminate the
requirement for USB driver development.
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SERIAL COMMUNICATIONS PATH

—

SPI_CLK
<

. UssDp SPI_SS

> FT220X B

J ]
s USB DM USB INTERFACE SPI_MISO CYCLONE 10 FPGA
CONN < >

SPL_MIOSI0

There are two things that are extremely important to note in the features above:
e SPl interface using the FT1248 protocol
e FTDI’s Virtual Com driver

The FT1248 protocol is a deviation from the typical SPI bus scheme. It keeps the SCLK and
Chip Select signals typical of SPI. However, it changes the MOSI and MISO application. The
FT220X chip changes the MOSI signal to a bi-directional communication port. Earth People
Technology has created a Verilog Library to make this change transparent to user code. So, the
user is free to create a Master SPI interface within the FPGA code. The second item to note is the
FTDI Virtual Com Driver. This driver creates a transparent pathway between the user code in the
FPGA and the Host PC. The user can create quite advanced communications schemes very easily
with little coding effort.

Earth People Technology has created demonstration software that provides a bi-directional
communication pathway that can transfer data at 500Kbytes/second. All source code is provided
and the user is encouraged to use this software to as a base to create custom projects for their
need.
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=

The USB-C connector provides a path between the Host PC and the CycloFlex Board. It
provides a transparent means to power the board and bi-directional communications. The
communications occurs over USB. The FTDI driver provides a convient transparent pathway to
the CycloFlex Board. The user code in the FPGA is only required to meet the requirements of the

FT220X chip.
Component Function Net Name Pin Signal in EPT Project

Number on
Cylcone 10

Ul MIOSIOO0 uB27 120 SPI_MIOSIO 1

Ul MISO UB26 115 SP1_MISO

Ul SCLK UB29 125 SPI_SCLK

Ul SS UB28 121 SPI_SS

The FT220X chip is located in the upper left corner of the CycloFlex board. It has four
connections to the FPGA.
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DISPL  DISP2  DISP3 O
aa a 19 LI I O B )

7 - e
— CONF_DOYE
—1%C sensor~— -

7z o aTiead
flr’omcr o B 2 LED CISPLAY

_I_—] = 5 L
EARTHPEOPRPLE - = = JTAG
TECHNOLOGY . s
= _CYCLOELEX | | = = PROGRAMING
= 3 FLASH
M

|

-

(
“_vl’

o
@ SERIAL FLASH [
JTAG

The FT220X chip DOES NOT use the typical SPI bus protocol. It uses a modified protocol, the
FT1248. The difference between normal SPI and the FT1248 protocol is the MOSI data line is
NOT a single direction data line. The FT1248 protocol makes this line a bi-direction data line.
For data transmitted from the FPGA to the FT220X, the host (FPGA user code) must send a
command via the MOSI line then read back the data from the MOSI line. The FT220X renames
the MOSI line to the MIOSIO[x] signal. “x” Because the chip has four of these IO lines available
to increase bandwidth. Here is the timing diagram for the FT220X basic Read/Write cycle.
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NUCUUTART UL B UEAATURU A

READ

NSRS

RITE:

<
]

o

—

TXE#

CMD >< RDATA O X RDATA 1 >< RDATA 2 TRE#

<MD X WDATA O WDATA 1 TXE#

| STATUS

‘ STATUS

| STATUS RxF#

STATUS | STATUS RXF#

During the Read Cycle, the Host (FPGA user code) sends a command to the FT220X, then reads
the data bytes from the chip. All via the MIOSIO[0] signal.

During the Write Cycle, the Host (FPGA user code) sends a command to the FT220X, then
transmits the number of bytes to the chip. All via the MIOSIO[0] signal.

The commands that the Host must send to the FT220X chip are:

Command Identifier Description
Write 0x00 Write request command
Read 0x01 Read request command
Read modem status 0x02 Read modem status command, users
may wish to emulate modem status
control. A RMS command returns
status bits RTS and DTR
Write modem status 0x03 Write modem status command, users
may wish to emulate modem status
control. A WMS command allows
users to set status bits: DCD, RI, DSR,
CTS
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Write buffer flush

0x04

Write buffer flush request — This
command is used to indicate to the
FT1248 slave that its write buffers

should be flushed rather than wait for
any latency timers to expire. If this
command is received the FT1248

block will flag the upstream

controllers (USB FIFOs etc) to flush

their write buffers regardless of what

content is present in the FT1248 write

buffer

Address eeprom

0x05

Address EEPROM command sets the
address users wish to write or read
from

Write eeprom

0x06

Write EEPROM command sets the
write data to be written into the
EEPROM

Read eeprom

0x07

Read EEPROM command reads

Read USB status

0x08

Read USB Status:
00 = suspended, 01 = default, 10 =
addressed, 11 = configured

Reserved

0x09 — OxF

Unused Commands

3.14.1 CONNECT LED

The CycloFlex has a “CONNECT” LED installed on the board. If the USB Driver is installed
properly on the Host PC (See the Load EPT Drivers Section), once the USB cable is connected
to the USB-C connector, this LED will light up.
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DISP1 PISP2  DISP3 ( )
aa a 1 R

B D B
R CONF_DOHE | ]
~1c smsor‘—‘ = =

LED CISPLAY

JTAG

= PROGRAMING I

The purpose of this LED is to inform the user that the following has occurred:
USB Driver is properly installed on the Host PC

The USB-C cable is properly installed

The +3.3V power supply is functioning properly

The FT220X is functioning properly

These four items will provide reasonable assurance that the USB section of the CycloFlex is
functioning properly. The user can further use the pre-installed FPGA project to ensure that other
parts of the CycloFlex board are functioning properly. See the section “Getting Started with the
CycloFlex” for the use of the pre-installed FPGA project and its capabilities.

3.14.2 Active Host Communications

Earth People Technology has developed a robust software SDK that allows the user to easily
create a bi-directional communications scheme with minimal coding effort.
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WINDOWS PC UsB FT220X SPI BUS CYCLONE10 <«—@

3.14.3 CONF DONE LED
The CONF_DONE LED is connected directly to the FFGA CONF_DONE signal.

CONF_DONE LED

P
192 DISP3 .

RN B
IRRRSSRENER o

o

Jm CONF_OONE

(L]

Nllllllllllllll(llIlllll“"lllllll

BE N 2

d b

CYCLONE 10 FPGA

When this LED is lit, it signals to the user that the FPGA has been correctly configured from the
configuration flash or the JTAG connection.

Page
73




@ !EAR1;HPE|OPLE
8 @ n o 0O g

CycloFlex Development System User Manual

The purpose of this LED is to inform the user that the following has occurred:

Power to the CycloFlex has been successful

The +3.3V, +2.5V and +1.2V power supplies are functioning properly

The Cyclone 10 chip is functioning properly

The Cyclone 10 chip has been properly programmed with a valid FPGA project

These four items will provide reasonable assurance that the power and programming section of
the CycloFlex is functioning properly. The user can further use the pre-installed FPGA project to
ensure that other parts of the CycloFlex board are functioning properly. See the section “Getting
Started with the CycloFlex” for the use of the pre-installed FPGA project and its capabilities.

3.15 JTAG Interface
The CycloFlex has a 5x2 header for use in programming the Cyclone 10 FPGA via JTAG. The
connector is located in the bottom right corner of the CycloFlex. It is shrouded and keyed to
allow easier insertion.
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CYLCONE 10 FPGA

0ISPY  DISP2  DISPI
i Y

CONFIGURATION FLASH

7 SELECT SWITCH

USB C CONNECTOR

o

) ;
2 P A S S ) i
B 3 TR L - = SR

= 10SERTAL FUAS

CONFIGURATION FLASH

JTAG PROGRAMMING
CONNECTOR

This connector uses the standard Altera Blaster connector pinout.

TCK < 1 2 I~ GND
T™O + 3 | 4 = VCC(TRGT)
™s 4 5|6} N
=78~ N
™ - 9|10 anD

The VCC(TRGT) is set to +3.3V on the CycloFlex. This voltage is used to set the output voltage
1/0 level on the Altera Blaster. For the CycloFlex, +3.3V is the 1/O level required. The board is
100% compatible with all Altera Blasters. The board requires power from either Barrel
Connector or USB-C Connector. Then connect the Blaster.
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The CycloFlex includes programming switch that capable of six Dual Pole Single Throw
connections. The JTAG/CONFIG SWITCH.

DISPI pISP2 0IsP3

- T8
CONF_DOE
"~ 12C SENSOR™ =

- -
. T
= -

PRR 1|
]
ES e
I
[

|us

This switch is designed to allow the external Blaster Programmer to either program the Cyclone
10 chip directly using JTAG or program the Config Flash chip. Changing the position of the

switch will allow the same Blaster to be used for either JTAG programming or Config Flash
programming.
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CYCLOFLEX SWITCH

|
L ) 3
/; \ / I \ S
usB /| BLASTER | BiASTER SIGNALS ) ' ALTERA CYCLONE 10
I— ) S \ FPGA
&* £ \
4 JTAG SIGNALS
\ > |/

: \ /

JTAG PROGRAMMING PATH

The JTAG Programming Path must have certain configuration pins of the Cyclone 10 in fixed
positions (pulled up or pulled down) during programming. The following jumpers must be
installed for correct programming of the Cyclone 10 chip using JTAG:

e JMP7
e JMP6
e JMP5

A jumper is a two pin socket used to short two header pins together.
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+3.3V +3.3V
PIN 3
| 1
mp7 [ @R
o [ 1
- NCONFIG
2
impe | ®
3 1
2 CONF_DONE
J2 JTAG JMP5 ‘ -
CONNECTOR
CYCLONE 10
FPGA

I\ —e[p @

L mosewas

The jumper locations are:
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DISPL  DISP2  DISP3 O

- i)
CONF_DOMIE
by 21 S — =

7 3
Jr'om«m - LED CISPLAY

=] =

‘7 -
= EARTHPEOPLE J = = JTAG
- TECHNOLOGY . o
R CYLCLOREEX ) = = PROGRAMING I

The correct settings for JTAG Path Programming:
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Mmoo oooks T 7 . o SELECT SWITCH IN
T2 sensor Lo COMFLOONE (7 ¥ JTAG POSITION

i E~i.

Aléi’fl-lPEOPLE =

JMP5 AND JMP6 IN
POSITION

1 AND 2 JMP7 IN POSITION

2AND3

Once the jumpers and JTAG/Flash switch have been set, refer the section “Programming the
CycloFlex” for instructions on how to use the Quartus Prime Lite software to program the
Cyclone 10 chip.

3.16 Configuration Flash Programming
The Configuration Flash is used to store the users synthesized object file for use when the power
to the CycloFlex board is cycled (on/off).
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CYLCONE 10 FPGA

IO DO O O6-% L
ONFDON
BT smso;rJIEC =

ARTHPEOPLE -
SN QLG Y

USB C CONNECTOR

CONFIGURATION FLASH

CONFIGURATION FLASH
JTAG SELECT SWITCH

"
« 4
v’
FLAS!‘

(

JTAG PROGRAMMING
CONNECTOR

The CycloFlex uses the same 10 pin connector for Configuring the Flash chip with the following

pinout:
DCLK - 1 2
CONF_DONE < 3 | 4
nCONFIG 4 5 | 6
DATAOUT ={ 7 | 8
Aaspl 4 9 |10

GND

VCC(TRGT)
nCE
nCs

GND

The board requires power from either Barrel Connector or USB-C Connector. Then connect the

Blaster.
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The CycloFlex includes programming switch that capable of six Dual Pole Single Throw
connections. The JTAG/CONFIG SWITCH.

DISPI pISP2 0IsP3

- T8
CONF_DOE
"~ 12C SENSOR™ =

- -
. T
= -

PRR 1|
]
ES e
I
[

|us

This switch is designed to allow the external Blaster Programmer to either program the Cyclone
10 chip directly using JTAG or program the Config Flash chip. Changing the position of the

switch will allow the same Blaster to be used for either JTAG programming or Config Flash
programming.
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CONFIGURATION FLASH
PROGRAMMING PATH

A
( FLASHSIGNALS
A } 1 y \\‘ A %
‘i\j SR /| BLASTER [ BiaSTERSIGNALS :
\ \ l
¥ .
L
B

7 .
 E— MX25Vv400 Y CONFIGSIGNALS. ) ALTERA CYCLONE 10

CONFIGURATION FLASH |\ = FPGA

CYCLOFLEX SWITCH

The JTAG Programming Path must have certain configuration pins of the Cyclone 10 in fixed

positions (pulled up or pulled down) during programming. The following jumpers must be
installed for correct programming of the Configuration Flash:

e JMP7
e JMP6
e JMPS

A jumper is a two pin socket used to short two header pins together.
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+3.3V +3.3V
PIN 3
 §
-
MpP7 | @
e 1
o
2 NCONFIG
IMPe @
@ 1
. 2
CONF_DONE
J2 JTAG MP5 @ ‘

w

CONNECTOR
CYCLONE 10
FPGA

[ osovas

The jumper locations are:
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DISPL  DISP2  DISP3 O

- i)
CONF_DOMIE
by 21 S — =

7 3
Jr'om«m - LED CISPLAY

=] =

‘7 -
= EARTHPEOPLE J = = JTAG
- TECHNOLOGY . o
R CYLCLOREEX ) = = PROGRAMING I

The CycloFlex should be configure with the following:
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SELECT SWITCH IN
FLASH POSITION

.‘":; Do e BRI
OO0 00| ’;rjz] CONFDONE

o
Y5 12C SENSD

JMPS5 AND JMP6 NO
JUMPER ADDED JMP7 IN POSITION
1AND2

Once the jumpers and JTAG/Flash switch have been set, refer the section “Programming the
CycloFlex” for instructions on how to use the Quartus Prime Lite software to program the
Cyclone 10 chip.

4 Powering the CycloFlex
There are a few options for powering the CycloFlex Board. You can run the CycloFlex from a
laptop with 2.5W of power. Or you can run it from the +5V @ 2A wall USB chargers for 10W of
power. The barrel connector can handle up to +5.5V @ 3 A for 15W of power.

e Standard USB cable from Laptop/PC.

e +5VDC wall charger (phone charger) through USB cable.

e +4.5t0 +5.5 VDC supplied through the DC power jack.
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BARREL CONNECTOR USB-C CONNECTOR

+5VDC - +6VDC PM

INNER CONDUCTOR GND ON OUTER
CONDUCTOR

The barrel connector is the typical size used on many popular DIY boards such as the Arduino
series. It has the following mechanical specs:

e 2.0mm Inner Diameter

e 5.5mm Outer Diameter
The barrel connector does not include a diode protection to prevent reverse polarity connection.
So, care must be exercised when connecting up your cable to the barrel connector. Please ensure
the correct polarity connections are made before connecting to the CycloFlex. Also, there is no
discrete protection to the power input. The power supply does include a high current protection
circuit. The current limit is around 4.7Amps. But, the CycloFlex is only designed to handle
2Amps of current. So, damage may occur to the CycloFlex if the user does not exercise care in
design and use of the Inputs/Outputs.
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Power the CycloFlex directly from the wall charger. +5V~6V@2A

5 EPT Drivers

The CycloFlex Development system requires drivers for any interaction between PC and the
board. The communication between the two consists of programming the FPGA and data
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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.

5.1 USB Driver
The CycloFlex uses an FTDI FT220X USB to Slave SPI chip. This chip provides the USB
interface to the PC and the serial/FIFO interface to the FPGA. The FT220X
requires the use of the FTDI USB driver. To install the driver onto your PC, use the
EPT_Serial_Driver Folder. The installation of the FTDI 2.12.xx driver is easily accomplished by
double clicking the CDM212xx_Setup.exe.

Locate the EPT_Serial_Driver folder in the Drivers folder of the
CycloFlex USB_FPGA PROJECT_x.x_DVD using Windows Explorer.

= | C\Jolly\Products\Earth People Technology\DUEPROLOGIC_USB_FPGA_PROJECT_4.0_DVD\Drivers

Kl o e e

Cut I New item ~ v Open Select all
Copy path <7 Easy access ~ Edit Select none
Pinto Quick Copy Paste Move Copy Delete Rename  New Properties
Eee Pasteshoteut o~ to B folder ~ & History Invert selection
Clipboard Organize New Open Select
€« v A » ThisPC > Windows (C:) > Jolly » Products » Earth People Technology » DUEPROLOGIC_USB_FPGA_PROJECT.40.DVD > Drivers v O Search Dri
v Earth People Technology A [0 Mame Date modified Type Size
DS0_100M_DEV_SV5_PROJECT_2.8_DVD File folder
DUEPROLOGIC_USE_FPGA_PROJECT_3.0.DVD File folder

v DUEPROLOGIC_USB_FPGA_PROJECT 4.0 DVD

EPTITAG Blaster
EPT_Serial_Driver
Projects_ActiveHost
Projects_Arduine
v Projects HDL
EPT_4CE6_AF_Data_Collector
EPT4CE6_AF_Platform_Demo
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| ¥ < | C:Usliy\Products\Earth People Technology\DUEPROLOGIC_USB_FPGA_PROJECT_4.0_DVD\Drivers\EPT_Seri
Fome | Stwe  view
Cut 7 New item ¥ ) Open Select all
b g JJ X - M
W Copy path 1] Easy access - Edit Select none
Pinto Quick Copy Paste Move Copy —Delete Rename  New Properties
aaaaaa # Pastesnomat  t5- g0 S folder - & History Invert selection
Clipboard Organize New Open Select
<« v 4 5 ThisPC » Windows (C) » Jolly > Products > EarthPeople Technology > DUEPROLOGIC_USE_FPGA_PROJECT.40DVD 5 Drivers > EPT_Serial_Driver v e O Search EPT_Serial_Driver
v Earth People Technology ~ [ Name ate modified

DSO_100M_DEV_S¥S_PROJECT 2.8 DVD
DUEPROLOGIC_USB_FPGA_PROJECT_3.0.DVD
~ | DUEPROLOGIC_USB_FPGA_PROJECT 4.0_DVD

@ CDM21228 Setup.exe

EPTITAG Blaster
EPT_Serial Driver
Projects_ActiveHost
Projects Arduino
v Projects HDL
EPT_4CE6_AF Data_Collector
EPT_4CE6_AF_Platform_Demo M v

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

Plug in the CycloFlex into an available USB port.

52

Yoty
greeszpReEEEs o

Windows will attempt to locate a driver for the USB device. Allow Windows to install the driver
for the CycloFlex.

If Windows cannot load a driver for the CycloFlex, a notification window will inform the user
that the driver load has failed for the device.
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s Manage

a : €
&3 Device Manager =

File Action View Help P s VDRWO

e Libl 4= = | 17 | 2
£ ¢ v A DESKTOP-HIMPOLM ~

& Pi s Disk drives

s I Display adapters

&2 DVD/CD-ROM drives
# Human Interface Devices

€ 9 @ Ports (COM & LPT)
7 Print queues

M
M
O

PEmmcre - e e
UNO_SERIAL_GRAPH_TOOL_PROJECT_15.CD 5
UNOMAX_CPLD_SYSTEM_PROJECT_2.7.DVD ¥ Setting up a device

Brogran Fis Ne'7e setting Up USB <=> Serial
g e UNOPROLOGIC2_USB_CPLD_PROJECT.2.6 OVD We're setting up 'USB <-> Serial

Perflogs

Program Files (x86) Converter

Right click on the “FT220X 4-BIT FT1248” icon that failed to load. Then select the “Load driver
from Known Location”. Navigate to the

CYCLOFLEX _USB_FPGA PROJECT x.x_DVD/drivers/EPT_Serial_Driver folder. Allow the
Windows PC to locate and install the driver.

If this method continues to fail, contact support at Earth People Technology using the following
methods:

www.earthpeopletechnology.com/Forums
support@earthpeopletechnology.com
sales@earthpeopletechnology.com

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 CycloFlex. The CycloFlex will show
up as two COM Ports under the “Ports (COM &LPT)” under the Device Manager.
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A Device Manager
File Action View Help
e B0 HE « &

> & Biometric devices
> 0 Bluetooth
>
b

) @ Cameras
. Computer

> wm Disk drives

> [ Display adapters

> B8 Firmware

> ¢ Human Interface Devices

» = Keyboards

» L1 Memory technology devices

) B Mice and other pointing devices

> [ Monitors

> @ Network adapters

> K" Other devices
v W Ports (COM & LPT)
# USB Serial Port (COM3)

> = Print queues

» = Printers

> n Processors

> ! Security devices
> [ Sensors

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

6 Installing Quartus
You must install Quartus Prime to configure the CycloFlex. Altera Quartus Prime must be
downloaded from the Altera website.

Download the Quartus Prime by following the directions in the Section Downloading Quartus.

6.1.1 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
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**Please be advised, Intel is prone to changing their website graphics every few months.
The guide below is several months out of date. Please follow the latest instructions on the
Quartus Prime Lite Download website. The instructions here are only meant as a guide to
getting the software downloaded.**

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.

M PRODUCTS  SUPPORT  SOLUTIONS  DEVELOPERS ~ PARTNERS  FOUNDRY R Peas Q, search Intel.com

FPGA Software Download Center v

Intel® Quartus® Prime Lite Edition Design Software Version 221 for
Windows

1D Date Software Type Software Package Version Operating Systems

A newer version of this software is available, which includes functional and security updates. Customers should click here to update to the latest version.

speqpssy

The Intel® Quartus® Prime Lite Edition Design Software, Version 22.1 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.

Intel® Quartus® Prime Lite Edition Design Software, Version 22.1 is subject to removal from the web when support for all devices in this release are available in
anewer version, or all devices supported by this version are obsolete. If you would like o receive customer notifications by e-mail, please subscribe to our

subscribe to our customer notification mailing list.

If you are using floating license server for Intel FPGA software, you need to upgrade to the latest license daemon software (v11.18.2.0). Intel FPGA software,
version 22.1, doesn't work with old version of daemon software. You can download the daemon software from this link

To find software versions that support specific device families:
« Refer to the Device Support List

« Use the Software Selector

Critical Issues and Patches for the Intel® Quartus® Prime Lite Edition Software, Version 22.1.
Knowledge Base: Search for Errata.

Scroll down the page to the “Downloads” section.
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Critical Issues and Patches for the Intel® Quartus® Prime Lite Edition Software, Version 22.1.
Knowledge Base: Search for Errata.
Problems and Answers on specific IP or Products.

Multiple Download Individual Files Additional Software Copyleft Licensed Source

Multiple Download

Intel® Quartus® Prime Lite Edition Software (Device support included)

Size: 5.5 GB
Quartus-lite-22.1std.0.915-windows.tar SHA1: 86cd25b014999bbbb4c2f0a38bfc3442438759d4

Download

** Nios® Il EDS on Windows requires Ubuntu 18.04 LTS on Windows Subsystem for Linux (WSL), which requires a manual installation.
** Nios® Il EDS requires you to install an Eclipse IDE manually.

** Total space required is 26.10 GB including tar file (5.48 GB), untarred files (5.48 GB) and installation (15.13 GB)

What's Included?

oeqpey

Download and install instructions:
1. Download the software itar file and the appropriate device support files.
2. Extract the files into the same temporary directory.
3. Run the setup.bat file.

Read Intel® FPGA Software Installation FAQ

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

Detailed Description

System Requirements:
Operating System Support

Minimum Disk Space for Intel® FPGA Software

Click on the “Download Quartus-lite-22.1 xxxxxx Windows Tar.
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oeqpey

Critical Issues and Patches for the Intel® Quartus® Prime Lite Edition Software, Version 22.1.
Knowledge Base: Search for Errata.
Problems and Answers on specific IP or Products.

Downloads

Multiple Download Individual Files Additional Software Copyleft Licensed Source

Multiple Download

Download
Quartus-lite-22.1std.0.915-windows.tar SHA1: 86cd25b014999bbbb4c2f0a38bfc3442438759d4

NiGs® 1T EDS on Windows requires opuntu 18.04 'on Windows Subsystem for Linux (WSL), which requires a manual installation.
** Nios® Il EDS requires you to install an Eclipse IDE manually.
“* Total space required is 26.10 GB including tar file (5.48 GB), untarred files (5.48 GB) and installation (15.13 GB)

What's Included?

Download and install instructions:
1. Download the software itar file and the appropriate device support files.
2. Extract the files into the same temporary directory.
3. Run the setup.bat file.

Read Intel® FPGA Software Installation FAQ

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

Detailed Description

System Requirements:
Operating System Support

Minimum Disk Space for Intel® FPGA Software

Click through the Legal Stuff.
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( intel. Software License Agreement

Legal Disclaimer

PLEASE NOTE: This version of software ("Software") does not contain the latest functional
and secunity updates. In order to use this version, you must first acknowledge the following
term. which supplements and supersedes any inconsistent provision in the version of the
Intel® FPGA Software License Subscription Agreement for the product (e.g.. Intel®
Quartus® Prime Software. Intel® HLS Compiler, Intel® FPGA SDK for OpenCL™, DSP
Builder for Intel® FPGAs, or Advanced Link Analvzer) with which vou use the Software:

Intel does not give or enter into any condition, warranty, or other term:

1. with respect to any malfunctions or other errors in its Software caused by virus,
infection, worm or similar malicious code not developed or introduced by Intel; or

il. to the effect that anv Software will protect against all possible security threats,
including intentional misconduct by third parties. Intel is not Liable for any downtime or
service mterruption, for any lost or stolen data or systems, or for any other damages
arising out of or relating to any such actions or intrusions or resulting from use of
Software. Intel does not give or enter into any condition, warranty, or other term with

respect to interoperability.

Intel does not warrant or assume responsibility for the accuracy or completeness of any
information, text, graphics, links or other items within the Software. Please click “Accept”

below to continue the download process.

Terms of Use | Privacy | Legal Information | & Intel Corporation

This will start the download.
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GoogleMaps [ EPT [ Banks [ Electronics [ News [ Music [ Pay [ Markets [ Reference

(intel)  Software License Agreement

(b [ Tickets [ Nights

Thank you. Your document should download automatically.

If the file does not start to download, please click this link

Terms of Use | Privacy | Legal Information | @ Intel Corporation

CHECK THE DOWNLOAD PROGRESS

The file is 13.9 GB (or greater), 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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| 9 7 | C\Jo yi\Downloads\Altera_Intel_FPGA\Cuartus Prime 20
Home Share View

<« v P » ThisPC » Local Disk (C:) » Jolly » Downloads » Altera_Intel FPGA » Quartus Prime 20.1
Code FPGA & Mame Date modified
Documents
Th
Downloads
Allegro

Altera_Intel_FPGA
Quartus Prime 16 ?
Quartus Prime 17.1
Quartus Prime 18.1
Quartus Prime 20.1

AtmosFx

Camtasia

FTDI

HyperSerialPort

] . = | C\Users\nelso\Downloads

File Home Share View

N * » This PC » Local Disk (C:) » Users » nelso » Downloads

E This PC Q MName
P 3D Objects ~ Today (1)
[ Desktop D Quartus-lite-20.1.0.711-windows.tar
5 Documents e this et
D load
¥ Downloads Label-501986027.pdf
J‘! Music
. ~ Last week (1)
&=/ Pictures
| Label-301432798.pdf
m Videos e ’
=, Local Disk (C:) v 7 Last month (18)

Use a tool such as WinZip to Extract the *.tar file.
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Unzip/Share Edit

Files # -

< Files
Recent Zip Files

gy © Quartus-lite-20.1.0.7....tar
" | Quartus Prime 20.1

Browse & Manage Files

§ gy Frequent Folders
1o

m This PC

= 648 GB free of 930 GB
@ Network

§ g Shared Files

o

1N

Add Cloud

CycloFlex Development System User Manual

B0V NOW
Quartus-lite-20.1.0.711-windows.tar

Settings View Help Buy Mow

Activate WinZip before your trial runs out!

>
components Date modified: 6/6/2020 6:33 PM
Type: Folder
readme.txt Date modified: 6/6/2020 7:09 PM

Type: Readme Document Size: 851KB -+ 851KB

setup.bat Date modified: 6/6/2020 7:09 PM
= Type: Windows Batch File Size: .0TKB = 1.07KB
DB item(s) Zip File: 11 item(s), 5.90 GB

The tool will unpack all files.

Winfip =

Extracting ModelSimSetup-20.1.0.711-windows.exe

I | U
Purchase risk-free TODAY from our secure online shop. @‘ uﬂwtgu?g &

Actions
Unzip All Files

& Unzip to: v
-MQuartus-lite-20.1...

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

a Encrypt .
E] Reduce Photos
q Remove Info

E‘_ Convert Photos
% Convert to PDF

&,% Combine PDFs

_I_ Watermark

6.1.2 Quartus Installer
When the unpacking finishes from the previous section, double click the setup.bat file in the

download folder.
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\Jolly\Downloads\Altera_Intel_FPGA\Quartus Prime 20.1

File Home Share View

)' l_] ¥ cut x T Mew item ~ @ Open FH setect an

w-| Copy path ﬂ Easy access =
Pinto Quick Copy Paste

Edit Select none
Move Copy Delete Rename New Properties
access ‘d Paste shortcut to to - falder - £ History DDInuert selection
Clipboard QOrganize New Open Select
&« v » ThisPC » Local Disk (C:) » Jolly » Downloads » Altera_Intel FPGA > OQuartus Prime 20.1
~
Quartus Prime 16 A Name Date modified Type
Quartus Prime 17.1 companents File folder
Quartus Prime 18.1 2 Quartus-lite-20.1.0.711 -windows tar WinZip File
> Quartus Prime 20.1

Text Document
AtmosFX Windows Batch File
Camtasia
FTDI

HyperSerialPort

Click “Next” on the Introduction Window.
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v Installing Quartus Pnme 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 suffident physical RAM to compile designs
targeting specific devices. You can check the "Memory Recommendations™ section in the "Quartus Prime
Software and Device Support Release Notes™

(https: /fwww.intel.com/contentfwww fus/en fprogrammable f{documentationlit-rn. hitml) for detailed
memary requirements for a particular device,

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

< Back MNext = Cancel

Click the checkbox to agree to the license terms. Then click “Next”.
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v Installing Quartus Pnme Lite Edition (Free) 20.1.0.711

License Agreement (intE|

You can view the full license agreement at the link below or use —install_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: /ifpgasoftware.intel.com/eula/

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

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

DO NOT DOWNLOAD, INSTALL, ACCESS, COPY, OR USE ANY 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 MNext = 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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v Installing Quartus Pnme Lite Edition (Free) 20.1.0.711

Select Components

Select the components you want to install

=S Quartus Prime Lite Edition (Free)
i Quartus Prime (indudes Nios IT EDS) (3313MEB)
Quartus Prime Help {508, 4MEB)
Devices
W :Arria II (536.5MB)
Cydone IV {516.3MEB)
Cydone 10 LP {293.5ME)
Cydone V {1434, 3MB)
o [ MAX TINV (13, 1MB)

L[] MAax 10 FPGA (360,3ME)
MaodelSim - Intel FPGA Starter Edition (Free) (4318.8MB)
- [ ™odelsim - Intel FPGA Edition (4318.8MB)

Installs Arria II device support. (536.5MEB)

InstallBuilder

< Back MNext =

Cancel

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

Ready to Install intel.

Summary:

Installation directory: C:lintelFPGA_litel20.1
Required disk space: 16750 MB
Available disk space; 657364 MB

InstallBuilder
< Back MNext = Cancel

Click “Next” to accept the defaults
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v Installing CQuartus Prime Lite Edition (Free) 20.1.0.711

Installing @

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

Instaliing
Unpacking files
InstallBuilder
< Badk Next > Cancel
Wait for the installation to complete.
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View Help b @ Installing Quartus Prime Lite Edition (Free) 20.1.0.711

AaBbCl
Emphag

Installing

|
=
Eatagiaph E | Wait while Setup installs Quartus Prime Lite Edition (Free) 20.1.0.711
' ' ) ' | Installing

= -

Tha Ak Fumabe frahed ricaling the s Installing ModelSim - Intel FPGA Starter Edition (Free)...

* Quartui T Web FdEoe (Free) ncludes Mo T EDS) /

* MadeSmARen SH ERON (Fred]

e : I

= b

Stan Qs B 2.3
641 Qartes [ Subscrpton Loesse
THate Desktog Shartouts

¥ Quaartan 1 Wl Esiton [Fres]) andi Hios 11 ST | Mas I G004 Toskhan
7] ModelimAters Stare Edion (Free)

W' Installing MadelSim - Intel FPGA Starter Edition 20.1.0.711

Instaling
Installing ModelSim - Intel FPGA Verilog model files. ..

DVD. [

s » Esth People Technology » EPT USE-CPLD Developenent Sys

einfibrary »  New foider
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v Installing Quartus Pnme 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 LISE 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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¥ Quartus Prime 20.1 Lite Edition

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

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

Select one of the following licensing options to continue:

Select one of the following options

@] Buy a Quartus Prime software license

(O) Run the Quartus Prime software

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

OK Cancel

At this point the Quartus Prime Lite software is installed. Go to the Windows button and type in
“quartus” at the search prompt.
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Jontant hunsnubis lan bnradicte mrammem mahls html

vin

Q quar‘tus|

| &~ m Apps  Documents  Web  Settings Folders  Pb B sz ® N e ﬁ

-— L.
2ri
il Best match
I G Quartus (Quartus Prime 20.1}
— App
:'h“ Apps Quartus (Quartus Prime 20.1)
P g App
G Quartus (Quartus Prime 23.1std) >
n
ate = ModelSim - Intel FPGA Starter 3 @ Open
ch Edition Model Technology
~
“» Programmer (Quartus Prime 20.1) >
Recent
Documents
[& EPT_10CLO16_AF T2 Top.gpf - in EFT 10CL016 AF T2,
quartus2.qreg > |3 EPT 10M04 AF 52 Top.gpf - in EPT 10K04 AF 52 Top
e |3 EPT_10M04_AF_S2_Top.gpf - in EPT_10M04_AF 52 Top
_-Ci_ EPT_10M04_AF_S2_Top.gpf - in EFT_10M04_AF 52 Top
ﬂ Quartus >
|3 EPT_4CES_AF D1 Top.gpf - in EPT_4CE6_AF D1 Top
@ quem i (i ’ |& EPT_4CE6_AF D1 Top.gpf - in EPT_4CE6_AF D1 Top F
= ii > [Gh EPT_4CE6_AF_D1_Top.gpf - in EPT_4CES_AF_D1_To| :
quartus ii P-gp P

S EPT_10MO4_AF_S2_Top.gpf - in EPT_10MO04_AF_52_Top

l G, quartus download > I

|G EPT_10CLO16_AF_T2_Top.gpf - in EPT_10CLOI6_AF_T2

—

The Windows Search should locate the installed version of Quartus. Click on the icon and the
software should load properly. If this does not occur, contact Earth People Technology for
support. There are three methods to contact EPT for support:

https://www.earthpeopletechnology.com->Forums
support@earthpeopletechnology.com
sales@earthpeopletechnology.com
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7 Compiling and Synthesizing the FPGA Project

QUARTUS
PRIME /

DESIGN SOFTWARE

With the Quartus Prime Lite installed on the user PC, setting up and project and compiling and
synthesizing is the next step. 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 FPGA.

7.1 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. Writing the HDL code and simulating it will be covered in later
sections. Bring up Quartus Prime, then use Windows Explorer to browse to
C:\Users\nelso\Documents\ to create a new directory called:
“EPT_10CLO16_AF_System_Demo”.

&« ar @] J > ThisPC > Windows(C) > Users > nelso > Documents >

® New T sort = View

android L Name

> .arduinolDE EPT_4CE6_AF_Platform_Demo

dotnet EPT_10CLO16_AF_System_Demo

My Musi
.ms-ad v usic

- My Pictures
stm32cubemx

-~ My Videos
stmcube

Visual Studio 2019
> stmcufinder

I3 3D Obiects

Create another directory under the EPT_10CL016_AF_System_Demo called:
EPT_10CL016_AF T2 Top
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&« > C J > ThisPC > Windows(C:) > Users > nelso > Documents » EPT_10CLO16_AF_System_Demo >
® New ~ T sort = View
b cdssetup [ Name Date modified Type Size
Contacts EPT_10CLO16_AF_T2 Top 2/8/2025 2:55 PM File folder
> . Cookies
e Documents
> EPT_4CE6_AF_Platform_Demo

~ EPT_10CLO16_AF_System_Demo

> EPT_10CLO16_AF_T2 Top

> My Music

> My Pictures

» 534 My Videos

b Visual Studio 2019

Open Quartus Prime by clicking on the icon.

Quartus
(Quartus
Prime 20.1)

Page

111



@ TEAR'I;HPEIOPLE
8 @ n o O g Yy

CycloFlex Development System User Manual

(S Quartus Prime Lite Edition

File Edit View Project Assignments Processing Tools Window Help

OrFd D0 C 04S¢ Orrd @4adE9

|\P Catalog.

na x
Device Family | MAXV

v i installed 1P

~ Project Directory

Sroject Nzwgnm{ i\ Hierarchy le A x

i Compilation Hierarchy

No Selection Available
¥ Library
> Basic Functions
> Dse

> Interface Protocols

® u
Quartus Prim e
> University Program

Tasks Compilation MEIY_Ed
- = ] . @ search for Partner 1P
2 2010
v P compile Design
> P Analysis & Synthesis ‘w Buy Software
5

> P> Fitter [Place & Route)

> P Assembler (Generate programr

[ ST, &
>

al (o] ) [¥ <<riter [ 88 Find.. | |8 Find Next|

Type ID  Message

Illﬁmxlf‘

i
&
H
&) system  Processing

100% 000014

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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& Quartus Prime Lite Edition

[ New.. Ctrl+N
f~ oOpen.. Ctrl+0
Close Ctrl+F4

E MNew Project Wizard...
BE  Open Project.. Ctrl+)
Save Project

Close Project

Save Ctrl+5
Save As...
A save All Ctrl+Shift+5

File Properties...

Create [ Update b
Export..

Convert Proagramming Files...

Page Setup...
Print Preview

Print... Ctrl+P

Gz =

Recent Files r
Recent Projects L

Exit Alt+F4

File Edit WView Project Assignments Processing Tools Window Help

v [ Lo A0 E @
Home m

Recent Projects

EPT_4CEG_AF_D1_Top.qpf (C:/Jolly/Products/Earth People
Technology/DUEPR IC_USB_FPGA_PROJECT_3.0_DVD/Projects_HDL,

EPT_5M57_AP_UZ_Top.qpf
(C:/Jolly/Code_FPGAJEPT 5M57_AP_U2_Transfer_Test/EPT_5M57_AP_U:

*ﬁ New Project Wizard ﬁ‘ Open Proje

Q ) R

Compare Editions Buy Software Documentation Training

What's New Motifications

S8 Eind.. | M8 Find Next

Messages

System Processing

Starts the New Project Wizard

The “Introduction” window will open. Click “Next”.
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(A New Project Wizard X

Introduction

The New Project Wizard helps you create a new project
and preliminary project settings, including the following:

. Project name and directory
. Name of the top-level design entity
© Project files and libraries
. Target device family and device
. EDA tool settings

YOU can cnange e Setungs Tor an existung project ana
specify additional project-wide settings with the Settings
command (Assignments menu). You can use the various
pages of the Settings dialog box to add functionality to

o mrAiA~ +

Don't show me this introduction again

Help < Back |Next> Finish Cancel

At the Top-Level Entity pag'e, browse to the
C:\Users\nelso\Documents\EPT_10CL016_AF_System_Demo\EPT_10CL016_AF_System De
mo

directory to store your project. Type in a name for your project “EPT _10CL016 AF T2 Top”.
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(O New Project Wizard X

Directory, Name, Top-Level Entity

- 4

What is the working directory for this project?

)CLO16_AF System_Demo/EPT_10CLO16_AF T2 Top| ..
What is the name of this project?
EPT_10CLO16_AF_T2_Top|

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.

EPT_10CLO16_AF_T2_Top

Use Existing Project Settings...

Help < Back| Next>| FEinish | Cancel

Make sure you selected the “EPT_10CL016_AF_T2_Top” folder
Select Next.

Choose the “Empty project”
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GNew Project Wizard

Project Type

Select the type of project to create.

@ Empty project

Create new project by specifying project files and
libraries, target device family and device, and EDA tool
settings.

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.

Help < Back| |Next >| Finish Cancel

Next, the “Add Files” window appears. Here we need to bring up a Windows Explorer window
and browse to the

C:\$\$\Earth People
Technology\CYCLOFLEX FPGA _SYSTEM_PROJECT_1.0_DVD\Projects HDL folder.

&

&) New ~

S C J > ThisPC > Windows (C)

Drivers
Projects_ActiveHost
Projects_HDL
Quartus_24.1_Prime

Tutorials

T sort ~ = View ~
DLP Name Date madified
Earth People Technology Documentation
BEEPROLOGIC_CPLD_DEV_SYS_PROJECT_1.0_DVD Drivers 3 A
Prajects_ActiveHost_64Bit 5
CYCLOFLEX_FPGA_SYSTEM_PROJECT_1.0_DVD Ject. -
Projects_HDL 5/20/2023 10:28 Ph
Documentation
Tutorials 3/21/2023 10:26 PM

In the Projects HDL\EPT_10CL016_AF_System_Demo\src

Page
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folder of the EPT FPGA Development System DVD.

0

& I C Q Earth People Technology > CYCLOFLEX FPGA _SYSTEM_PROJECT_1.0.DVD > Projects HDL > EPT_10CLO16_CB_System_Demo
@ New - NoSot v = View
v CYCLOFLEX_FPGA_SYSTEM_PROJECT 1.0_DVD 0 Name Date modified Type Size
Documentation Altera 1/2 File folde
Drivers EPT_10CLO16_AF_T2_Top 1/22/2025 9:34 PM File folder
ModelSim 1/2 9:34 PM File folder
> Projects_ActiveHost - N
sim File folde
~ T Projects_HDL
File folder
> EPT_10CLO16_CB_System_Demo
test File folder
Quartus_24.1_Prime .
Testbench ile folder
> Tutorials
> DSO 100M DEV SYS PROJECT 2.8 DVD
&« P C o > CYCLOFLEX_FPGA_SYSTEM_PROJECT_1.0.DVD > Projects HDL > EPT_10CLO16_CB_System_Demo > src
® New ~ M sort ~ = View
v Earth People Technology Name Date madified Type Size
> BEEPROLOGIC_CPLD_DEV_SYS_PROJECT_1.0_DVD & active_blockv V File 0KB
v CYCLOFLEX_FPGA_SYSTEM_PROJECT 1.0 DVD & active_control_register.v 3/2/2021 429 PM V File 4KB
Documentation & active_spi_library.v 1/21/2024 12:51 AM V File 7KB
& active_transfer.v V File 9KB
Drivers
& active_transfer_spiv V File 27 KB
Projects_ActiveHost
& active_triggery 3/2/2021 4:29 PA V File 4KB
v Projects_HDL
& cycloprologic_define.v 8/8/2021 8:12 PA V File 7KB
’ e & definen 2012 12:02 AM V File 3 KB
Quartus_24.1_Prime & endpoint_registers.v 0/2021 4:34 PM v File 22K8
Tutorials & EPT_10CLO16_AF_T2_Topv 18/2025 10:19 PN V File 39 KB
> DSO_100M_DEV_SYS_PROJECT 2.8 DVD & eptWireORv 7/5/2012 11:53 PM V File 2KB
» DUEPROLOGIC_USB_FPGA_PROJECT_5.0_DVD & ft_245 state_machinew 2 11:34 PM V File 2KB
» EPT 12€ Project CO & mem_array.v V File 2 KB
& muxy V File 1KB
> EPT Projects Folders
& read_control_logic.v V File 3KB
> ESP32_DJ_SNACK_PACK_PROJECT_ 4.0 DVD
& read_SPI_master.v V File 7 KB

> MAXPROLOGIC_FPGA_PROJECT 4.0 DVD

27 itame

e active_block.v
e active_control_register.v
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e active_spi_library.v
e active_transfer.v

e active_transfer_spi.v
active_trigger.v

cycloprologic_define.v
define.v

endpoint_registers.v
EPT_10CL016_AF_T2_Top.v
eptWireOR.v

ft_ 245 state_machine.v
mem_array.v

mux.v

read_control_logic.v

read SPI_master.v
rgb_led_control.v
serial_clock.v
seven_segment_led_display.v
spi_iface_master.v
sync_fifo.v
write_control_logic.v
write_SPI_master.v

Then paste them into a “src” folder on the
C:\Users\nelso\Documents\EPT_10CL016_AF_System_Demo\src
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G ™ c J > ThisPC > Windows(C) > Users > nelso > Documents > EPT 10CLOT6_AF System Dema > src
® New © O @ ®B W ™ sort = View
> stmeufinder Name Date modified Type Size
[« kD Objects B & active_blockv 3/2/2021 429 PM V File
AppData B & active_control_register.y 3/2/2021 4:29 PM V File 4 KB
cti i_lib 1/21/2024 12:51 AM V Fil 7KB
Application Data B & active spilibrary.v 2l e
B & active_transfer.v 3/2/2021 4:29 PM V File 9 KB
cdssetup :
B & active_transfer_spi.v 1/22/2024 10:19 PM V File 27 KB
Contacts .
B & active_trigger.v 3/2/2021 429 PM V File 4KB
» . Cookies ! . . 1
& cycloprologic_define. 8/8/2021 8:12 PM V File 7KB
¥ Documents B & definey 11/11/2012 1202 AM  VFile 3KB
* W EPT_4CEG_AF_Platform_Demo 8 & endpoint_registers.v 3/20/2021 4:34 PM v File 22K8
v EPT_10CLO16_AF_System_Demo B & EPT_10CLO16_AF T2 Topv 1/18/2025 10:19 PM V File 39 KB
sre B & eptWireORv 7/5/2012 11:53 PM V File 2KB
> T My Music B & ft_245_state_machiney 1/21/2024 11:34 PM V File 12KB
> . My Pictures B & mem_arrayv 2/7/2012 205 PM V File 2KB
B & muxy 7/8/2013 3:37 PM V File 1KB
» L4 My Videos .
& read_control_logicv 3/16/2012 10:15 AM V File 3KB
> Visual Studie 2019
B & read_SPI_master.v 1/3/2024 6:15 PM V File 7KB

> [ Downloads

Then, go back to the Quartus “Add Files” window. Click on the “...” button across from the
“File name:” textbox.
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r
Ok 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.

Eile name: D Add

- ° Add All
File Name Type Library Design Entry/Synthesis Tool HDL Version Remove

Down

Properties

Specify the path names of any non-default libraries. User Libraries...

Help < Back Next> Finish Cancel

Navigate to the C:\Users\nelso\Documents\EPT_10CL016_AF_System_Demo\src folder
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Select File

& v » This PC > Windows (C:) > Users > nelsc > Documents > EPT_10CLO16_AF_System_Demo > src v c Search src
Organize - New folder

Contacts O Name Date modified Type Size
> . Cookies & active_blockv 3/ 14:29 PM  File 10KB
~ Documents [LJ& active_control_register.v 3/2/2021 429 PM V File 4KB
" acti | V File 7KB
> EPT 4CE6_AF_Platform_Demo & active_spilibrary.v e "
‘i. active_transfer.v V File 9KB
~ EPT_10CLO16_AF_System_Demo .
& active_transfer_spiv V File 27 KB
Src
& active_trigger.v V File 4 KB
> My Music . )
& cycloprologic_definew V File 7TKB
?o My Pictures & definev V File 3KB
> LA My Videos & endpoint_registers.v V File 22 KB
’ Visual Studio 2019 & EPT_10CLO16_AF_T2_Topy 1/18/2025 10:19 PM V File 39 KB
> I Downloads & eptWireORv 7/5/2012 11:53 PM V File 2 KB
> Favorites & ft_245_state_machine.v 1/21/2024 11:34 PM \ File 12 KB
File name: | Design Files (*.tdf
Open
1 13 2
Then select all files in the “src” folder.

Select File X
€ v » ThisPC » Windows (C:) » Users > nelso » Documents > EPT_10CLOT6_AF_System_Demo > src v @ Searchsic »
Organize©  New folder =- 0O e

Contacts O Name Date modified Type Size
> Cookies B & active_blockv 3/2/2021 4:29 PM V File 10KB
. Documents B & active control_registerv 3/2/2021 4:29 PM V File 4KB
N EPT 4CESAF Platform_Demo B & active_spi_library.v 1/21/2024 12:51 AM V File 7KB
B & active _transferv 3/2/2021 4:29 PM V File 9 KB
v EPT_10CLO16_AF_System_Demo
B & active_transfer_spi.v 1/22/2024 10:19 PM V File 27 KB
src .
B & active triggerv 3/2/2021 429 PM V File 4KB No preview
> 1 My Music :
as cycloprologic_define.v 8/8/2021 B:12 PM V File TKB
> M MyPictures I B &/ definey 11/11/20121202AM  VFile 3KB
> 23 My Videos B & endpoint registers.v 3/20/2021 434 PM V File 22KB
> Visual Studio 2019 B &' EPT_10CLO16_AF_T2 Top.v 1/18/2025 10:19 PM V File 39KB
> Downloads B & eptWireOR v 7/5/2012 1153 PM V File 2KB

> 70 Favorites B & 245 state_machinev 1/21/2024 11:34 PM V File 12K

File name: "write_SPI_master.v" “active_blacky" “active_control_register.v" “active_spi_library.v" "active_transfer.v" "active_transfer_spiv" "active_trigger.v" "cycloprologic_define.w - Design Files (*tdf *.vhd *vhdl *»

Open Cancel
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Click “Open”

(O New Project Wizard x

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
b Add All
File Name Type Library Design Entry/Synthesic* Remove
src/write_SPI_master.v Verilog HDL File - -
src/write_control_logic.v Verilog HDL File Up
src/sync_fifo.v Verilog HDL File
src/spi_iface_master.v Verilog HDL File Down
src/seven_segment_led_display.v Verilog HDL File )
src/serial_clock.v Verilog HDL File Eroparties
src/rgb_led_control.v Verilog HDL File
src/read_SPI_master.v Verilog HDL File
src/read_control_logic.v Verilog HDL File
src/mux.v Verilog HDL File
src/mem_array.v Verilog HDL File
src/ft_245_state_machine.v Verilog HDL File
src/eptWireOR.v Verilog HDL File
src/EPT_10CLO16_AF_T2 Top.v Verilog HDL File -
4 »

Specify the path names of any non-default libraries. |User Libraries...

Help < Back Next> Finish Cancel

Now, all source files for the project are in the Quartus Prime project.

Select Next, at the Device Family group, select Cyclone 10 for Family. In the Available Devices
group, browse down to 10CL016YE144C8G for Name.
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(b 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.

Device family
Family: Cyclone 10 LP

Device: All

Target device

Auto device selected by the Fitter

Specific device selected in 'Available devices' list

Other: nfa

Available devices:

Name Core Voltage
10CLO10YU256C8G 1.2V
10CLO10YU25617G 1.2V
10CLO10ZE14418G 1.0V
10CLO10ZM16418G 1.0V
10CLO10ZU25618G 1.0V
10CLOTBYE144A7G 1.2V
10CLOT6YE144C66G 1.2V
10CLO16YE144C8G 1.2V
10CLO16YE14417G 1.2v
10CLO16YF484C6G 1.2V
10CLO16YF484C8G 1.2V
10CLO16YF48417G 1.2V

4

Help

n o |

Show in ‘Available devices' list

Package: Any
Pin count: Any
Core speed grade: Any

Name filter:

v Show advanced devices

LEs Total I/Os GPIOs Memory Bits

10320 177
10320 177
10320 89
10320 102
10320 177
15408 79
15408 79
15408 |79
15408 79
15408 341
15408 341
15408 341

177 423936
177 423936
89 423936
102 423936
177 423936
79 516096
79 516096
79 516096
79 516096
341 516096
341 516096
341 516096

Select Next, leave defaults for the EDA Tool Settings.
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To determine the version of the Quartus Prime software in which your target device is supported, refer to the Device Support List webpage.

Embedded multiplier 9-b *

46
46
46
46
46
112
112
112
112
12
112
112

< Back Next>

Einish | Cancel
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O New Project Wizard pd

EDA Tool Settings

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

| EDA tools:
Tool Type Tool Name Format(s) Run Tool Automatically
Design Entry/Syn... <None> ¥ |<None> Run this tool automatically to synthesize the current design
Simulation Questa Intel FPGA  ~ VerilogHDL ~ Run gate-level simulation automatically after compilation
Board-Level Timing <None> hd
Symbol <None> v
Signal Integrity <None> >
Boundary Scan <None> v
l}
Help < Back Next> Finish Cancel

Select Next, then select Finish. You are done with the project level selections.
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G New Project Wizard

Summary

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

i Project directory:
Project name:
Top-level design entity:
Number of files added:
Number of user libraries added:
Device assignments:
Design template:
Family name:
Device:
Board:
EDA tools:
Design entry/synthesis:
Simulation:
Timing analysis:
Operating conditions:
VCCINT voltage:

Junction temperature range:

Help

Now, your project is ready to go.
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C:\Users\nelso\Documents\EPT_10CLO16_AF_System_Demo

EPT 10CLO16 AF T2 Top
EPT_10CLO16_AF_T2_Top
23

0

nfa
Cyclone 10 LP
10CLOT6YE144C8G

n/a

<None> (<None>)
Questa Intel FPGA (Verilog HDL)
()

1.2V
0-85 €©C

< Back Next>

Einish

Cancel
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| G Quartus Prime Lite Edition - C:/Users/nelso/Documents/EPT_10CLO16_AF System Demo/EPT_10CLO16_AF T2 Top - EPT_10CLO16_AF T2 Top
File Edit View Project Assignments Processing Iools Window Help

|
r= e I 2¢c oo~ A SEO Tr+ 490 020 9
Project Navigator * Hierarchy ¥ cmmn
Entity:Instance
* Cyclone 10 LP: 10CLO16YE144C8G
= EPT_10CLO16_AF T2 Top”

Quartus Prime

Tasks Compllation v =mas Version 23.1 Lite Edition

Task =
~ B Compile Design
» P Analysis & Synthesis
» P Fitter [Place & Route)
» B Assembler (Generate progr
» P Timing Analysis
» B EDA Netlist Writer

E,m o ala ~ v <<Filter>> B8Find..  ®Find Next
Type ID Message

]

Messages

System  Processing

- [m} x

Search Intel FPGA @

IP Catalog
.

x| =

|
vaw

~ #installed IP
~ Project Directory
No Selection Available

~ Library
» Basic Functions
» DSP
+ Interface Protocols
* Memory Interfaces and Controllers
+ Processors and Peripherals
» University Program

® Search for Partner IP

0%  00:00:00

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

7.1.1 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_10CL016_AF T2 Top.v) will connect directly to pins on the FPGA.
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.
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B Quartus Prime Lite Edition - C:/Users/nelso/Documents/EPT_10CLO16_AF_System_Demo/EPT_10CLO16_AF_T2_Top/EPT_10CLO16_AF_T2_ Top - EPT_10
Eile Edit View Project Processing Tools Window Help

a0 _
; /" Settings... Ctrl+Shift+E

Project Navigator, * Hierar @ assignment Editor Ctrl+Shift+A
Entity:Instan ¢ Pin Planner Ctrl+Shift+N

» Cyclone 10 LP: 10CLO16Y Remove Assignments...
* EPT_T0CLO16_AF_T2 Back-Annotate Assignments...
Import Assignments...
Export Assignments...
Assignment Groups...
@ Logic Lock Regions Window Alt+L

« Design Partitions Window

Tasks Compilation v =@es 3.1 Lite Edition
| Task =
¥ P Compile Design
> P Analysis & Synthesis
» P> Fitter (Place & Route)
» P Assembler (Generate progr
» P> Timing Analysis

OB FPVA Rlaalios VA Tlean

At the Import Assignment dialog box, Browse to the \Projects HDL\EPT_System_Demo \
EPT _10CL016_AF T2 TOP folder of the EPT FPGA Development System DVD. Select the
“EPT_10CL016_AF_T2_ Top.qsf” file.
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Select File X
< N CYCLOFLEX_FPGA_SYSTEM PROJECT 1.0.DVD > Projects HDL » EPT_10CLO16_CB System Demo > EPT 10CLOT6_AF T2 Top » v i 2T, P
Organize©  Newfolder =- 0 e

Drivers Name Size
4 Projects_ActiveHost db File fold
v 7 Projects_HDL incremental_db
tput_fil File fol
v EPT_10CLO16_C8_System Demo Output fites e fole
| EPT_10CLO16_AF T2 Top.gsf QsF File KB
Altera
EPT_10CLO16_AF_T2_Top:sdc SDC File AKB
> EPT_10CLO16.AF T2 Top I ) )
EPT_10CLO16_AF T2 Top_description.txt ext Documant oKB Select a file t
ModelSim eview.
sim
S
test
Testbench

Quartus_24.1_Prime

File name: Import Files (*.qsf *.esf *.acf *.csv

Open Cancel

Click “Open”
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aouanus Prime Lite Edition - C:/Users/nelso/Documents/EPT_10CLO16_AF_System_Demo/EPT_10CLO16_AF_T2_Top/EPT_10CLO16_AF T2 _Top - EPT_10CLO16_AF_T2_Top

File Edit View Project Ass

ImH 4+ 6 2¢c EPT10CloYy | / SED TP %50 OQAVE 9

Jroject Navigator ~ Hierarchy v alas

nts Processing Tools Window Help

Entity:Instance
» Cyclone 10 LP: 10CLO16YE144C8G
> EPT_10CLO16_AF_T2_Top "

@Impon Assignments

Specify the source and categories of assignments to import.
File name: 7_10CLO16_CB_System_Demo/EPT_10CLO16_AF_T2_Top/EPT_10CLO16_AF_T2_Top.qsf .. tegorie
vV Copy existing assignments into EPT_10CLO16_AF_T2_Top.qsf.bak before importing dvancec

Tasks Compilation 4 OK Cancel Help
|

¥ P Compile Design |

> P Analysis & Synt

P> Fitter (Place &
P> Assembler (Ge!
P Timing Analysit
P> EDA Netlist Wri_
< L I3

4
>
4
>

Click Ok. Under Assignments, Select Pin Planner. Verify the pins have been imported correctly.
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aQuartus Prime Lite Edition - C:/Users/nelso/Documents/EPT_10CLO16_AF_System_Demo/EPT_10CLO16_AF_T2_Top/EPT_10CLO16_AF T2 Top - EPT_10CLO16_AF_T2_Top
Eile Edit View Project Processing Tools Window Help
+ Device...
OFd <00 7 ,_ '
- /" Settings... Ctrl+Shift+E
roject Navigator ~ Hierar @ ac<sisnment Edito Ctri+Shift+A

Pin Planner Ctrl+Shift+N

©LOE 9

Entity:Instal
“ Cyclone 10 LP: 10CLO16Y
* EPT_10CLO16_AF_T2

Remove Assignments...
Back-Annotate Assignments...
Import Assignments...
Export Assignments...

Assignment Groups...

Logic Lock Regions Window Alt+L
Design Partitions Window

Quartus Prime
Tasks Compilation v |=Bas Vers 23.1 Lite Edition
Task 1
¥ P Compile Design
» P Analysis & Synthesis
» P> Fitter (Place & Route)
» P> Assembler (Generate progr
b P Timing Analysis
b P> EDA Netlist Writer

The pin locations should not need to be changed for EPT USB FPGA Development 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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6Pm Planner - C:/Users/nelso/Documents/EPT_10CLO16_AF_System_Demo/EPT_10CLO16_AF_T2_Top/EPT_10CLO16_AF_T2 Top - EPT_10CLO16_AF T2 Top - m] X
Eile Edit View Processing Tools Window Help - tel F Ale
— Report LEl Pin Legend
8 Report not available H Symbol Pin Type *
;\ i Top View ) Userl/o
. i
¥ i#re Bond, with Exposed F' ® User ass}
s iE & . Fitter ass|
E = ] Unbonde
Groups Report ? . Reserved
Tasks ves Cyclone 10 LP I ©  other..
i ~ * Early Pin Planning B 10CLO16YE144C8G 3‘ B DEV_OE
™ Early Pin Planning... 3 R DEV_CLR
(<] P Run I/O Assignment Analysis e DIFFn ~
E | ® Fynart Pin Assinments b/ 4 2
2 ; Named:* ~ Edit: Filter: Pins: all A
HH Node Name Direction Location 1/0 Bank VREF Group 1/O Standard Reserved Current Strength Slew Rate Differential Pair Strict F*
-] # USER_LEDS[0] Unknown PIN_10 1 B1_N1 2.5 V (default) 8mA (default)
Q.T- # USER_LEDS[3] Unknown PIN_42 3 B3_N1 2.5 V (default) 8mA (default)
o8 ¢ USER_LEDS[4] Unknown PIN_114 7 B7_NO 2.5V (default) B8mA (default)
¢ USER_LEDS[5] Unknown PIN_112 7 B7_NO 2.5 V (default) 8mA (default)
& # USER_LEDS[6] Unknown PIN_113 7 B7_NO 2.5V (default) 8mA (default)
- @ USER_LEDS[7] Unknown PIN_106 6 B6_NO 2.5V (default) 8mA (default)
e eRSTN Unknown PIN_87 5 B5_NO 2.5V (default) 8mA (default)
‘! # CLK_S0MHZ Unknown PIN_22 1 B1_N1 2.5V (default) 8mA (default)
¢ USER_LEDS[1] Unknown PIN_32 2 B2_N1 2.5 V (default) 8mA (default)
# USER_LEDS[2] Unknown PIN_33 2 B2 N1 2.5 V (default) 8mA (default)
¢ PB_SWITCH_2 Unknown PIN_91 6 B6_N1 2.5V (default) B8mA (default)
# PB_SWITCH_1 Unknown PIN_126 7 B7_N1 2.5 V (default) 8mA (default)
% SPI_SCLK Unknown PIN_125 7 B7_N1 2.5V (default) 8mA (default)
@ SPI_SS Unknown PIN_121 7 B7_N1 2.5V (default) 8mA (default)
# SPI_MISO Unknown PIN_115 7 B7_NO 2.5V (default) 8mA (default)
# SPI_MIOSIO_1 Unknown PIN_120 7 B7_N1 2.5V (default) 8mA (default)
“ RGB_LED_GREEN Unknown PIN_49 g B3_NO 2.5V (default) 8mA (default)
¢ RGB_LED_BLUE Unknown PIN_44 3 B3_N1 2.5V (default) 8mA (default) |
¢ RGB_LED_RED Unknown PIN_43 3 B3_N1 2.5V (default) 8mA (default) |
@ LED_DISPLAY_1[7] Unknown PIN_142 8 B8_N1 2.5V (default) 8mA (default)
¢ LED_DISPLAY_1[6] Unknown PIN_141 8 B8_N1 2.5 V (default) 8mA (default)
@ LED_DISPLAY_1[5] Unknown PIN_135 8 B8_NO 2.5V (default) 8mA (default)
+ LED_DISPLAY_1[4] Unknown PIN_137 8 BS_NO 2.5V (default) 8mA (default)
¢ LED_DISPLAY_1[3] Unknown PIN_136 8 B8_NO 2.5V (default) BmA (default)
@ LED_DISPLAY_1[2] Unknown PIN_143 8 B8_N1 2.5 V (default) 8mA (default)
@ LED_DISPLAY_1[1] Unknown PIN_144 8 B8 _N1 2.5 V (default) 8mA (default)
¢ LED_DISPLAY_1[0] Unknown PIN_133 8 B8_NO 2.5 V (default) BmA (default)
“ LED_DISPLAY_3[7] Unknown PIN_105 6 B6_NO 2.5 V (default) 8mA (default)
# LED_DISPLAY_3[6] Unknown PIN_100 6 B6_N1 2.5V (default) BmA (default)
@ LED_DISPLAY_3[5] Unknown PIN_99 6 B6_N1 2.5V (default) 8mA (default)
“ LED_DISPLAY_3[4] Unknown PIN_101 6 B6_N1 2.5V (default) 8mA (default)
« ¢ LED_DISPLAY_3[3] Unknown PIN_103 6 B6_N1 2.5 V (default) BmA (default)
§ “ LED_DISPLAY_3[2] Unknown PIN_111 7 B7_NO 2.5V (default) BmA (default) = |
<=t 4 - L
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, see

Quest Timing Analyzer Quick Start Guide
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Browse to the \Projects HDL\EPT_Platform_Demo \ EPT-10CL016-AF-T2_TOP folder of the
EPT FPGA Development System DVD. Select the “EPT_10CL016_AF T2 Top.sdc” file.

&« 1 ©) [J > - CYCLOFLEX_FPGA_SYSTEM_PROJECT_1.0.DVD > Projects HDL > EPT_10CLO16_CB_System_Demo > EPT_10CLO16_AF T2 Top >
® New ~ Tl Sort = View
> DLP L) MName Date modified Type Size
v Earth People Technology db 2/2025 9:34 PM File folder
BEEPROLOGIC_CPLD_DEV_S¥S_PROJECT 1.0 DVD incremental_db File folder

File folder

1
1

v 7 CYCLOFLEX_FPGA_SYSTEM_PROJECT_1.0_DVD output.files e
1

EPT_10CLO16_AF_T2_Top.cdf 0/21/2023 1:48 AM CDF File KB
Documentation
B EPT_10CLO16_AF_T2_Top.map Linker Address Map KB
Drivers
S EPT_10CLO16_AF_T2_Top.gpf QPF File > KB
> Projects_ActiveHost
EPT_10CLO16_AF_T2 Top.qsf 1/18/20 QsF Fil ) KB
¥ Projects HDL | EPT_10CLO16_AF T2_Topsdc 10 SDC A KB
EPT_10CLO16_CB_System_Demo EPT_10CLO16_AF_T2_Top_assignment_...  9/2 QDF Fi 5 KB
Quartus_24.1_Prime EPT_10CLO16_AF_T2_Top_description.txt  4/2/2021 6:48 PM Text Document ) KB
Tutorials

NSO 1NOM NEY SVE PROIECT 7 & NVN

Copy the file and browse to

C:\Users\nelso\Documents\ EPT_10CL016 AF T2 Platform_Demo\
EPT 10CL016_AF T2 Top

directory. Paste the file.
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< ™ &} Q>
® New o
AppData

~ Application Data

cdssetup

Contacts
- Cookies

Documents

EPT_4CE6_AF_Platform_Demo
v EPT_10CLO16_AF_System_Demo
> EPT_10CLO16_AF_T2_Tep
sre

1 My Music

. My Pictures

This PC

>

Windows (C:)

Tl sort

>

Select the Start Compilation button.

Users >

View

nelso > Documents >

Name
db

G| EPT_10CLO16_AF_T2_Top.qpf
EPT_10CLO16_AF_T2_Top.asf

EPT_10CLO16_AF_T2 Top.qsf.bak

EPT_10CLO16_AF_T2 Top.sdc
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Ok Quartus Prime Lite Edition - C:/Users/nelsa/Documents/EPT_10CLO16_AF_System_Demo/EPT_10CL0O16_AF_T2_Top/EPT_10CLO16_AF_T2_Top - EPT_10CLO16_AF_T2_Top
File Edit View Project Assignments Processing Tools Window Help

OFHE <00 7 ¢ [Eprioco~y < S&S @1‘ o CaA0E 9

Project Navigator ~ Hierarchy v c@es

Entity:Instance
*Cyclone 10 LP: 10CLO16YE144C8G
= EPT_10CLO16_AF_T2_Top™

Quartus

Version 23.1 | Edition

Prime
Tasks Compilation v =Hes te Edit
Task =
~¥ P Compile Design
» P Analysis & Synthesis
» P> Fitter (Place & Route)
» P Assembler (Generate progr
» P Timing Analysis
» P EDA Netlist Writer

-
»

weEE -~

i3
o

A A | | ¥ <<Filter>> 88Find..  #Find Next

Type ID Message

o 140120 Import completed. 76 assignments were written (out of 128 read). 0 non-gleobal assignments were skipped be
o

21648 Please refer to Package outline Drawing (PoD) for any mechanical enablement at https://www.intel.com/conter

es

If you forget to include a file or some other error you should expect to see a screen similar to
this:
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File Edit View Project Assignments Processing Tools Window Help
Or= r EPT_4CE6_AF_D1_Top - L& FFES LR O
Project Navigator ' Hierarchy ~|a/g® x| &  compilation Report- EPT_4CE6_AF D1 Top [ ‘\P Catalog nE x
EntityInstance ITable of Contents e [}
# Cyclone IV E: EPACE6E22C8. B8 Flow summary & <<r v il installed 1P )
5 -
* EPT 4CE6 AF D1 Top B EH Flow settings Flow Status Flow Failed - Sun Aug 09 20:42:17 2020 ' Project Directory
B Flow Non-Default Global Setf | Quartus Prime Version 20.1.0 Build 711 06/05/2020 SJ Lite Edition No Selection Available
EH Flow Elapsed Time Revision Name EPT_4CE6_AF_D1_Top v Library
EH Flow 0s summary Top-level Entity Name EPT_4CE6_AF_D1_Top Basic Functions
E Flow Log Family cyclone v E osp
~l=ga x
[ Comptation = Analysis & Synthesis Device EPACEGE22CE \nterface Protocols
~
Task © Flow Messages Timing Models Final Processors and Peripherals
X % P Compile Design © Flow Suppressed Messages || Total logic elements /A until Partition Merge University Program
X P Analysis & Synthesis . Total registers /A until Partition Merge [ R —— v
e o @ » || Total pins N/A until Partition Merge | + Add
M » » I/A until Partition Mergei
s | a0 A Al (A \ BB Eind. | |88 Find Next
o
= || Type ID  Message ~
| 18236 Number of processors has not been specified which may cause overloading on shared machines. Set the global assignment NUM_PARALLEL_PROCESS(
@ 20030 Parallel compilation is enabled and will use 2 of the 2 processors detected
@ 12021 Found 1 design units, including 1 entities, in source file src/ft_245 state machine.v
@ 12021 Found 1 design units, including 1 entities, in source file src/eptwireor.v
€ 10170 verilog HDL syntax error at EPT_4CE6_AF_DL_Top.w(1l5) near text: "wire"; expecting ";". check for and fix any syntax errors that appear im
€ 10112 Ignored design unit "EPT_4CE6_AF_DL_Top" at EPT_4CEG_AF_DL_Top.v(35) due to previous errors
@ 12021 Found 0 design units, including O entities, in source file src/ept_4ceé_af_dl top.v
@ 12021 Found 1 design units, including 1 entities, in source file src/endpoint_registers.vqm
@ 12021 Found 0 design units, including O entities, in source file src/define.v
9 12021 Found 1 desian units. includina 1 entities. in source file src/active triaaer.vam e
@ < >
2| system(3)  Processing (20)
2% 000015

Click Ok, the select the “Error” tab to see the error.
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File Edit View Project Assignments Processing Tools Window Help
Or= r EPT_4CE6_AF_D1_Top - L& FFES LR O
Project Navigator| 4% Hierarchy ~|a/g® x| &  compilation Report- EPT_4CE6_AF D1 Top [ ‘\P Catalog & x
EntityInstance ITable of Contents e [}
# Cyclone IV E: EPACE6E22C8. B8 Flow summary & <<r v il installed 1P )
EPT 4CE6_AF D1 Top °8 EH Flow settings Flow Status Flow Failed - Sun Aug 09 20:45:23 2020 ' Project Directory
v _4CE6_AF_D1_
B Flow Non-Default Global Setf | Quartus Prime Version 20.1.0 Build 711 06/05/2020 SJ Lite Edition No Selection Available
EH Flow Elapsed Time Revision Name EPT_4CE6_AF_D1_Top v Library
EH Flow 0s summary Top-level Entity Name EPT_4CE6_AF_D1_Top Basic Functions
E Flow Log Family cyclone v E osp
=05 x
[ Comptation = Analysis & Synthesis Device EPACEGE22CE \nterface Protocols
~
Task © Flow Messages Timing Models Final Processors and Peripherals
X % P Compile Design © Flow Suppressed Messages || Total logic elements /A until Partition Merge University Program
X P Analysis & Synthesis Total registers /A until Partition Merge [ R —— v
v
e o @ » || Total pins N/A until Partition Merge + Add
I3 L -
s | a0 A Al (A \ BB Eind. | |88 Find Next
n
= || Type D Message ~
@ 12128 Elaborating entity "endpoint_registers” for hierarchy "active_transfer_Tlibrary:ACTIVE_TRANSFER_LIBRARY_INST|endpoint_registers:ENDPOINT_REG!
@ 12128 elaborating entity "eptwireor” for hierarchy "eptwireor:wireor™
@ 12128 elaborating entity "active_trigger” for hierarchy "active_trigger :ACTIVE_TRIGGER_INST"
@ 12128 elaborating entity "active_transfer” for hierarchy "active_transfer:ACTIVE_TRANSFER_INST_L1”
©@ 12128 elaborac] - —OTOCR Tor nierarchy —active _blocK:BLOCK_TRANSFER—.
@ 1200 @ instance "ACTIVE_CONTROL_REG_INST" instantiates undefined entity "active,cuntrcﬂremre that required Tibrary paths are spe:
@ 144001 GeT pressed messages file C:/Jolly/Code FPGA/EPT_4CE6_AF_Data_Collector_2/outpi - ’ _4CE6_AF_D1_Top.map.smsg
[x] Quartus Prime analysis & synthesis was unsm TUT. L error, 12 warnings
€ 293001 quartus prime Full compilation was unsuccessful. 3 errors, 12 warnings
o v
i
¥ < >
L) system(3)  Processing (47)
11% 000016

The error in this case is the missing file “active_control register”. Click on the Assignment
menu, then select Settings, then select Files. Add the “active_control register.v” file from the

database.
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Category:
General
s 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.
¥ |P Settings
IP Catalog Search Locations FEile name: | | Add
Design Templates v
¥ Operating Settings and Conditions |.~ = | —
Voltage File Library Design Entry/Synthesis 1 Remove
Temperature & Quartus Mapping File <Mone>
¥ Compilation Process Settings - = : erilog HOL File <Mone> U
Incremental Compilation src/eptWireOR.v Verilog HDL File <None> Down
™ EDA Tool Settings src/EPT_4CE6_AF_D1_Top.v Verilog HDL File <None>
Design Entry/Synthesis srcfendpoint_registers.vgm  Verilog Quartus Mapping File <None> Broperties
Simulation src/definev Verilog HDL File <None=
Board-Level srcfactive_trigger.vgm Verilog Quartus Mapping File <Mone>
™ Compiler Settings src/active_transfer_library.v  Verilog HDL File <None>
VHDL Input srcfactive_transfervgm Verilog Quartus Mapping File <Mone>
Verilog HDL Input srcfactive_block.vgm Verilog Quartus Mapping File <Mone>
Default Parameters
Timing Analyzer
Assembler
Design Assistant
Signal Tap Logic Analyzer
Logic Analyzer Interface
Power Analyzer Settings
SSM Analyzer
£ >
W R Snfhaare Nk rancal Arnnhy Halr
N = @ T N @& M A & T M O W

Click Ok then re-run the Compile process. Compilation progress is noted in bottom right corner.
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e

¢ h 0

0

| 0

| OQuanus Prime Lite Edition - C:/Users/nelso/Documents/EPT_10CLO16_AF_System_Demo/EPT_10CLO16_AF_T2_Top/EPT_10CLO16_AF_T2 Top - EPT_10CLO16_AF_T2 Top

| Eile Edit View Project Assignments Processing Tools Window Help

= | r

|Project Navigator

EPT_1C

EntityInstance
Cyclone 10 LP: 10CLOT6YE144C8G
* EPT_10CLO16_AF_T2_Top™

‘ »

|% al] of[a||a ~ Filte
Type ID Message

| " FE P

1 L

| °

e 20030pParallel compil

» o 12021Found 1 design
» o 12021Found 1 design
» o 12021Found 1 design
v o 12021Found 1 design
» o 12021Found 1 design
» o 12021Found 1 design

® » o 12021Found 1 design

g4

g System (2)  Processing (105)

Hierarchy v amas

OCLO”

= Flow Settings

Flow Status

YO Dr+ S CLOW 9
&*Compilation Report - EPT_10CLO16_AF_T2 Top =+

Table of Contents *= [V ET]

= Flow Summary =+ -

In progress - Sat Feb 8 15:15:44 2025

= Flow Non-Defa Quartus Prime Version 23.1std.1 Build 993..024 SC Lite Edition
=Flow Elapsed T Revision Name
= Flow OS Summ Top-level Entity Name  EPT_10CLO16_AF_T2_Top

Flow Log

Analysis & Synt
© Flow Messages
® Flow Suppress/

ation is enabled
units, including

units, including
units, including
units, including
units, including
units, including
units, including

Running Quartus Prime Analysis & Synthesis
Command: quartus_map --read_settings_files=on --write_settings_files=off EPT_10CLO16_AF_T2_Top -c EPT_10CLO16_AF_T2_Top
18236Number of processors has not been specified which may

al
1

1
1
1
1
1
1

Family

®8Find...

nd will use 4
entities, in
entities, in
entities, in
entities, in
entities, in
entities, in
entities, in

EPT_10CLO16_AF T2 Top

Cyclone 10 LP

#Find Next

of the
source
source
source
source
source
source
source

4 processors detected

cause overloading on shared machines.

file /users/nelso/documents/ept_10c1016_af_system_demo/src/w
file /users/nelso/documents/ept_10c1016_af_system_demo/src/write_control
file /users/nelso/documents/ept_10c1016_af_system_demo/src/sync_fifo.v

file /users/nelso/documents/ept_10c1016_af_system_demo/src/spi_iface_master.
file /users/nelso/documents/ept_10c1016_af_system_demo/src/seven_segment_led
file /users/nelso/documents/ept_10c1016_af_system_demo/src/serial_c
file /users/nelso/documents/ept_10c1016_af_system_demo/src/rgb_led control.v

d

y

IP Catalog

4 Installed IP

Project Directory

No Selection Available
Library
Basic Functions

DsP
Inte

Memory Interfaces and €

P
Uni

and Periphe

es:

ersity Program

Search for Partner IP

antrollers

set the global assignment NUI

ite_sp

After successful completion, the screen should look like the following:
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W Quartus Prime Lite Edition - C:/Jolly/Code_FPGA/EPT 4CE6_AF Data_Collector_2/EPT_4CE6_AF_D1_Top - EPT_4CE6_AF_D1_Top

File Edit View Project Assignments Processin g Tools Window Help
Or= r EPT_4CE6_AF_D1_Top - L& FFES LR O
Project Navigator ' Hierarchy ~|a/g® x| &  compilation Report- EPT_4CE6_AF D1 Top [ ‘\P Catalog na
m— om0 | < x| =
~ <<Filterss B
# Cyclone IV E: EPACE6E22C8. B8 Flow summary &, <<Filter v il installed 1P
EPT 4CE6_AF D1 Top °8 EH Flow settings Flow Status Successful - Sun Aug 09 21:04:09 2020 ' Project Directory
EH Flow Non-Default Global ! || Quartus Prime Version 20.1.0 Build 711 06/05/2020 SJ Lite Edition No Selection Available
EH Flow Elapsed Time Revision Name EPT_4CE6_AF_D1_Top v Library
< N EH Flow 0s summary Top-level Entity Name EPT_4CE6_AF_D1_Top Basic Functions
E Flow Log Family cyclone v E osp
~l=ga x
[ Comptation = Analysis & Synthesis Device EPACEGE22CE \nterface Protocols
Task 2 Fitter Timing Models Final Processors and Peripherals
¥ P Compile Design © Flow Messages Total logic elements 361/6,272 (6%) University Program
B Analysis & Synthesis O Flow Suppressed Messag || Total registers 219 @ <oobeonina v
v v
< 5 < EEmiii 5 Total pins 82/92(89%) v| + Add
x 6 &
s | a0 A Al (A \ <<Filters> BB Eind. | |88 Find Next
o
= | Type ID  Message ~
@ 332140 No sSetup paths to report
@ 332140 No Hold paths to report
@ 332140 No Recovery paths to report
@ 332140 No Removal paths to report
@ 332140 No Minimum Pulse width paths to report
@ 332102 pesign is not fully constrained for setup requirements
@ 332102 pesign is not fully constrained for hold requirements
o Quartus_prim ] = " ful. 0 errors, 11 warnings
o 2930@u11 compilation \vas@rws, 89 warnings
P v
@ < >
4| system(3)  Processing (162)
100%  00:00:35

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 FPGA.

8 Configuring the FPGA
o Please Note: The CycloFlex Does Not Contain On Board Programmer.
JTAG Programming and Configuration Flash Programming must be
performed by external Programmer Purchased Separately.

Configuring the Cyclone 10 FPGA on the CycloFlex is the process of programming the
compiled/synthesized user project into the FPGA. Once the FPGA is configured with the user
project, the CycloFlex board is usable with the code. There are two methods to configure the
Cyclone 10 FPGA

e Direct JTAG access
e On Board Configuration Flash chip
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Direct JTAG access allows the Quartus Prime Lite software to program the object file directly
into the FPGA using JTAG. This will configure the FPGA with the user project using volatile
memory. If the power is removed from the Cyclone 10, the chip will lose its configuration.

On Board Configuration Flash chip programming allows the Quartus Prime Lite software to
write to the CycloFlex Configuration Flash chip. The users compiled/synthesized project is
loaded into the on board flash. Once the flash chip loading is complete, the CycloFlex will reset
the FPGA. During the reset, the Cyclone 10 will load the contents of the Configuration Flash
chip into the FPGA. If the FPGA is power cycled (Off/On), the chip will perform the loading
from the flash chip.

The next two sections describe how to implement the JTAG direct and On Board Configuration
Flash programming of the CycloFlex.

8.1 JTAG Direct Programming of the FPGA

Connect the CycloFlex to the PC via the USB-C connection, Connect a JTAG Blaster compatible
programmer to the PC, connect the 10 pin cable from the Blaster to the JTAG connector of the
CycloFlex board, open up Quartus Prime, open the programmer tool.

The CycloFlex includes programming switch that capable of six Dual Pole Single Throw
connections. The JTAG/CONFIG SWITCH.
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0ISP1 pISP2 0IsP3

TS Y R
,_] CONF_DOHE
T2E SENSOR™ ~— S

7
—Jeomecr e =

This switch is designed to allow the external Blaster Programmer to either program the Cyclone
10 chip directly using JTAG or program the Config Flash chip. Changing the position of the
switch will allow the same Blaster to be used for either JTAG programming or Config Flash
programming.

CYCLOFLEX SWITCH

L—J\

.
.
UsB BLASTER ! BLASTER SIGNALS ' ALTERA CYCLONE 10
— o FPGA
Cd
\/ JTAG SIGNALS

v

JTAG PROGRAMMING PATH

The JTAG Programming Path must have certain configuration pins of the Cyclone 10 in fixed
positions (pulled up or pulled down) during programming. The following jumpers must be
installed for correct programming of the Cyclone 10 chip using JTAG:
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e JMP7
e JMP6
e JMP5

A jumper is a two pin socket used to short two header pins together.

+3.3V +3.3V

= 1o

A 4

7 [
o .
4
&Z

JMP6

@ ® 1
12ITAG s | @F OO
3

CONNECTOR
CYCLONE 10

i = rpoa
— TR

The jumper locations are:

NCONFIG
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DISPL  DISP2  DISP3 O

- i)
CONF_DOMIE
by 21 S — =

7 3
Jr'om«m - LED CISPLAY

=] =

‘7 -
= EARTHPEOPLE J = = JTAG
- TECHNOLOGY . o
R CYLCLOREEX ) = = PROGRAMING I

The correct settings for JTAG Path Programming:
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P
'-' P SELECT SWITCH IN
JTAG POSITION

= ——l
= 107SERTAL FUAS

JMP5 AND JMP6 IN
POSITION

1 AND 2 JMP7 IN POSITION

2AND3

Once the jumpers and JTAG/Flash switch have been set, refer the section “Programming the
CycloFlex” for instructions on how to use the Quartus Prime Lite software to program the
Cyclone 10 chip.

Click on the Programmer button.
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Sk Quartus Prime Lite Edition - Ci/lolly/Code_FPGA/EPT_10CLO16_CB System_Demo/EPT_10CLO16_CB_System_Demo/EPT_10CLO16_AF T2 Top/EPT_10CLO16_AF_T2 Top - EPT_10CLOT6_AF_T2 Top

File Edit View Project Assignments Processing Tools Window Help

D= d T socoennre - L GGG D> b hY n’ll Ol 9

a & Compilation Report - ERT_10CLOT6_AF_T2 Top X IP Catalog
Project Navigator 4% Hierarchy ~Qf@® P P - AF_Te_Top
Table of Contents (=M Flow Summary Y
Entity:Instance Bl Fiow summany & <<Filters>
% Cyclone 10 LP: 10CLOT6YE144C8G EE Flow Settings e * af nstalled 1P
[ab:] " ~ Project Director
» B £PT_10CLO16 AF T2 Top B 964 EF Flow Non-Default Global Settings Quartus Prime Version ! "
EE Flow Elapsed Time e P
* Libra
B Flow 05 summary Top-level Entity Name ry
2 FlowLog Family * Basic Functions
Device b DSP
4 Analysis & Synthesis
. it Timing Models b Interface Protocols
itter
Total logic elements b Memory Interfaces and Controllers
@ rlow Messages e
=8 } Processors and Peripherals
© Flow Suppressed Messages Total pins
1 y b University Program
» I Assembler Total virtual pins
@ Search for Partner 1P
4 Timing Analyzer Total memory bits
Tasks Compilatien ~|ERe® Embedded Multiplier 9-bit element
e Total PLLs
Task
~ P compile Design
» P Analysis & Synthesis
» P Fitter (Place & Route)
» P Assembler (Generate programming files)
» P Timing Analysis =
4 » 4 » 4 » + a
® o -
Al (DA A N <<Filter>> ~ 8Eind B8 Find Next
- Type i) Message
0o 332140 No Hold paths to report
- 332140 No Recoverv paths To report

The Programmer Window will open up with the programming file selected. Click on the
Hardware Setup button in the upper left corner.
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» Programmer - [Chainl.cdf]

File Edit Wiew Processing Tools Window Help

}i&:—'::‘ ntel FPGA
Yy
s Hardware Setup. PT-JTAG-Blaster v1.0 (64) [MBUSE-0]

Mode: | JTAG

= Progress: I
Enable real-time ISP to allow background programming when available

%W File Device Checksum Usercode
Ciart

Program/ = Verify = Blank-
i stop

Examine
Configure

Security

Check Bit

xcks CLAMP
M auto Detect
Delete
" add File...
Fe Change File.. 4

s ave File

* Add Device..

The Hardware Setup Window will open. In the “Available hardware items”, double click on
“EPT-JTAG-Blaster v1.0b (64)”.
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| 4 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-EBlaster v1.0 (64) [MBLUSE-0] >

Hardware frequency: Hz

Available hardware items

Har Server Port Add Hardware...

EPT-JTAG-Elaster v1.0 (64) )al MBUSE-O

Remove Hardware

Close

If you successfully double clicked, the “Currently selected hardware:” dropdown box will show
the “EPT-JTAG-Blaster v1.0b (64)”.
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- é 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 hardwa@- JTAG-Blaster v1.0 (B4) [M BUSB-D -

Hardware frequency:
Available hardware items
Hardware SErver Port Add Hardware...
EPT-JTAG-Blaster v1.0 (64) Local MBUSE-0
Remove Hardware
Close

Click on the “Add File” button
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& Programmer - [Chainl.cdf] = a X

File Edit Wiew Processing Tools Window Help

; Hardware Setup. EPT-JTAG-Blaster v1.0 (64) [MBUSE-0] Mode: | JTAG v Progress:

Enable real-time ISP to allow background programming when available

File Device Checksum Usercode Program/ = Verify = Blank- Examine | Security Erase Reac ISP |'SFi|{PF
Configure Check Bit xcks CLAMP
%E-.:p
»
* Add Device...
'\‘n.)‘;
i,
Page

149



@ TEARTHPEOPLE

e ¢ h n o | o g Yy

CycloFlex Development System User Manual

b Select Programming File

Look in: C:\Jolly\Code_FPGA\EPT_10CLO16_CE_System_Demo\EPT_10CLO16_CE_System_Demo\EPT_10CLO16_AF_T2_Top - Q 2 O @ @ E]
? My Computer Name * |size Type Date Modified
nelso db File Folder 1/26/2025 6:26 PM
o File Folder 10/12/2022 8:58 PM
File Folder 1/26/2025 6:24 PM
1 L3
| File name: | Open
Files of type: | Programming Files (*sof * pof * jam * jbc *.ekp * jic) = Cancel
At the Browse window, double click on the output files folder.
» Select Programming File
Look in: C:\Jolly\Code FPGA\EPT_10CLO16_CB Systern_Demo\EPT_10CLO16_CB_System_Demo\EPT_10CLO16_AF T2_Top\output files - Q > O ﬁﬁ @ E]
™ My Computer oo ~ 5ize Type Date Medified
nelso 485.31KiB sof File 1/26/2025 6:24 PM
512.20KiB pof File 1/18/202511:12 PM
[ output_file pof 512.20KIB pofFile 4f9/2021 10:42 AM
4 »
| File name: Open
Files of type: | Programming Files (*.sof *.pof *.jam *.jbc *.ekp * jic) b Cancel

Double click on the “EPT_10CL016_AF_T2_Top.sof” file. Click the Open button in the lower
right corner.
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é Programmer - [Chain1.cdf]*

File Edit View Processing Tools Window Help

Mode: | JTAG

; Hardware Setup... | |EPT-JTAG-Blaster v1.0 (64) [MBUSB-0]

Enable real-time ISP to allow background programming when available

File Device Checksum

Usercode

Plstart
T C:/Jolly/Code_FPGA/EPT 10CLO76_CB System_Demf 10CLOTGYE144  J001796D0 007179600

# auto Detect
Delete
 add File..
¢ Change File.. 4
W save File
* Add Device TDI = = n
- u| m
yp — b :
H H
%E:.:"';‘ h EEREEEEER

TY2LO16YE144

Next, selet the checkbox under the “Program/Configure” of the Programmer Tool.

Page
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» Programmer - [Chainl.cdf] = (m] x|

File Edit Wiew Processing Tools Window Help

;Hardware Setup. EPT-JTAG-Blaster v1.0 (64) [MBUSE-0] Mode: | JTAG v Progress: I

Enable real-time ISP to allow background programming when available

File Device Checksum Usercode Program/ % Verify = Blank- Examine = Security E

Check Bit

i
Shagy Configure

%5:_:|; C:/Jolly/Code_FPGA/EPT_10CLOT6_CB_Systern_Dem_. 10CLOT6YE144 00179600 00179600 v
M auto Detect
Delete
™ add File...
Fe Change File.. 3
s ave File

* Add Device.. TDI E
H

'?“L\: Ea—

k" Down

THYZLO16YE144

Click on the Start button to to start programming the FPGA. The Progress bar will indicate the
progress of programming.
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» Programmer - [Chain.cdf]*

FEile Edit Wiew Processing Tools Window Help

File

C:/Jolly/Code_FPGA/EPT_10CLO76_CB System_Dem

ﬁ?g:izu:: Detect

Delete

W add File...

Fe Change File..
s ave File

.;:-:' Device... TDI E

g E—

i pown

THYZLO16YE144

Mode: | JTAG

Device Checksum

10CLOTBYET44 00179600

00179600

Program/
Configure
v

Progress:

When the programming is complete, the Progress bar will indicate success.
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é Programmer - [Chainl.cdf] = (m] x|
Eile Edit View Processing Tools Window Help Search Intel FPGA Q|
; Hardware Setup. EPT-JTAG-Blaster v1.0 (64) [MBUSE-0] Mode: | JTAG v Progress: 100% (Successful)

Enable real-time ISP to allow background programming when available

W File Device Checksum Usercode Program/  Verify = Blank- Examine = Security E
P start : )
Configure Check Bit
fhstop C:/Jolly/Code_FPGAJEPT_10CLOT6_CB_System_Dem  10CLOTGYE144  001796D0 00179600 v
| | B auto Detect
Delete
W Add File...
Fe Change File.. 4 2
s ave File
® dbemice | || oo, puassiEzes
evice... TDI E
g i
T ; ;
4

If the Programming window indicates that the “Progress:” is 100% (Successful), the FPGA has
been programmed directly though JTAG. The CycloFlex is now ready for use or debugging
code.

If the power is cycled (Off/On), the FPGA will lose the *.sof file and the FPGA becomes a blank

chip. Repeat the previous steps to program the user project into the FPGA directly with the
JTAG.
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8.2 Configuration Flash Programming of the FPGA
The Cyclone 10 FPGA requires configuration before it can be used to perform the functions of
the user code. The CycloFlex board includes a 4Mbit Configuration Flash chip that is designed to
store the user code. Then, when the power is cycled (On/Off), the FPGA will read the contents of
the Configuration Flash and set up the functionality of the user code within the chip. The user
will program a *.pof file into the flash chip using Quartus.

The board requires power from either Barrel Connector or USB-C Connector. Then connect the
Blaster.

The CycloFlex includes a programming switch that is capable of six Dual Pole Single Throw
connections. The JTAG/CONFIG SWITCH.
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,_1' mur oo

12C SENSOR™

—l eomecTre =

P\ R l —
E —L’E ‘\I'-ATHPEOPLC.j
158 5 =

c LO {!

0ISP1 pISP2 0IsP3

This switch is designed to allow the external Blaster Programmer to either program the Cyclone
10 chip directly using JTAG or program the Config Flash chip. Changing the position of the
switch will allow the same Blaster to be used for either JTAG programming or Config Flash

programming.
CONFIGURATION FLASH
PROGRAMMING PATH
/ FLASH SIGNALS \
\\7/
/ /\—J\\ K
(YSE ) BLASTER | BlASTER SIGNALS ) :
i r NV o
[ S—

CYCLOFLEX SWITCH

MX25Vv400

/1 A

(| CONFIG SIGNALS
CONFIGURATION FLASH |\

\

T

ALTERA CYCLONE 10
FPGA

The JTAG Programming Path must have certain conffgﬂration pinfsfdf the Cyclone 10 in fixed
positions (pulled up or pulled down) during programming. The following jumpers must be
installed for correct programming of the Configuration Flash:
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e JMP7
e JMP6
e JMP5

A jumper is a two pin socket used to short two header pins together.

+3.3V +3.3V

‘_ﬁ 2

IMP7

o% e

2 NCONFIG

mpe @

12JTAG IMPS Lo vont

. 2
.
CONNECTOR :
CYCLONE 10
FPGA

The jumper locations are:
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The CycloFlex should be configure with the following:
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BRSESEERSSENENS s
0| e"a} °
L B W SELECT SWITCH IN

CONF_OONE FLASH POSITION

J ey
(L]

s = i) ‘;1'. —-a. T
= 10°SERT AL FLAS| 1 i—

JTAG, S

JMPS5 AND JMP6 NO
JUMPER ADDED JMP7 IN POSITION
1AND2

Once the jumpers and JTAG/Flash switch have been set, refer the section “Programming the
CycloFlex” for instructions on how to use the Quartus Prime Lite software to program the
Cyclone 10 chip.

Click on the Programmer button.
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Sk Quartus Prime Lite Edition - Ci/lolly/Code_FPGA/EPT_10CLO16_CB System_Demo/EPT_10CLO16_CB_System_Demo/EPT_10CLO16_AF T2 Top/EPT_10CLO16_AF_T2 Top - EPT_10CLOT6_AF_T2 Top

File Edit View Project Assignments Processing Tools Window Help

D= d T socoennre - L GGG D> b hY n’ll Ol 9

a & Compilation Report - ERT_10CLOT6_AF_T2 Top X IP Catalog
Project Navigator 4% Hierarchy ~Qf@® P P - AF_Te_Top
Table of Contents (=M Flow Summary Y
Entity:Instance Bl Fiow summany & <<Filters>
% Cyclone 10 LP: 10CLOT6YE144C8G EE Flow Settings e * af nstalled 1P
[ab:] " ~ Project Director
» B £PT_10CLO16 AF T2 Top B 964 EF Flow Non-Default Global Settings Quartus Prime Version ! "
EE Flow Elapsed Time e P
* Libra
B Flow 05 summary Top-level Entity Name ry
2 FlowLog Family * Basic Functions
Device b DSP
4 Analysis & Synthesis
. it Timing Models b Interface Protocols
itter
Total logic elements b Memory Interfaces and Controllers
@ rlow Messages e
=8 } Processors and Peripherals
© Flow Suppressed Messages Total pins
1 y b University Program
» I Assembler Total virtual pins
@ Search for Partner 1P
4 Timing Analyzer Total memory bits
Tasks Compilatien ~|ERe® Embedded Multiplier 9-bit element
e Total PLLs
Task
~ P compile Design
» P Analysis & Synthesis
» P Fitter (Place & Route)
» P Assembler (Generate programming files)
» P Timing Analysis =
4 » 4 » 4 » + a
® o -
Al (DA A N <<Filter>> ~ 8Eind B8 Find Next
- Type i) Message
0o 332140 No Hold paths to report
- 332140 No Recoverv paths To report

The Programmer Window will open up with the programming file selected. Click on the
Hardware Setup button in the upper left corner.
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» Programmer - [Chainl.cdf]

File Edit Wiew Processing Tools Window Help

; Hardware Setup. PT-JTAG-Blaster v1.0 (64) [MBUSE-0] Mode: | JTAG

Enable real-time ISP to allow background programming when available

%W File Device Checksum Usercode Program/ = Verify
Start
e Configure

M auto Detect
Delete
" add File...
Fe Change File.. 4
s ave File

* Add Device..

Blank-
Check

Examine

- (m] X
}i&.:-:: el FPGA e |
Progress: I
Security FErase Reac ISP SFi{PF
Bit :cks CLAMP

The Hardware Setup Window will open. In the “Available hardware items”, double click on

“EPT-JTAG-Blaster v1.0b (64)”.
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| 4 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-EBlaster v1.0 (64) [MBLUSE-0] >

Hardware frequency: Hz

Available hardware items

Har Server Port Add Hardware...

EPT-JTAG-Elaster v1.0 (64) )al MBUSE-O

Remove Hardware

Close

If you successfully double clicked, the “Currently selected hardware:” dropdown box will show
the “EPT-JTAG-Blaster v1.0b (64)”.
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- é 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 hardwa@- JTAG-Blaster v1.0 (B4) [M BUSB-D -

Hardware frequency:
Available hardware items
Hardware SErver Port Add Hardware...
EPT-JTAG-Blaster v1.0 (64) Local MBUSE-0
Remove Hardware
Close

Click on the “Mode:” drop down box. Select the “Active Serial Programming” option.
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L Programmer - C:/Jolly/Code_FPGA/EPT_4CEG_AF_Data_Collector_2/EPT 4CE6_AF_D1_Top - EPT_4CEG_AF_D1_Top - [E

File Edit View Processing Tools Window Help

=

s Hardware Setup... —Blasterv1.6b[64)[MBUSB—ﬂ]| Mode: |JTAG e Progress:
JTAG

In-Socket Programming

[] Enable real-time ISP to allow background pregramming when ay

File Device Veri Blank- Examine
Pl start y
Check
'l Stop output_files/EPT_4CE6... EP4CEBE22 000OCATFE O00C4ATFE
w Auto Detect
Delete
" add File...
< >
oy Change File...
W ave File
I* Add Device... B
H 0
i TDI a =
up — b .
m u H
Down SEREEEEEE
EP4CEBEZ22
TDO

FY

Click on the “Add File” button
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» Programmer - [Chainl.cdf] = (m] x|

File Edit Wiew Processing Tools Window Help

; Hardware Setup. EPT-JTAG-Blaster v1.0 (64) [MBUSE-0] Mode: | JTAG v Progress:

Enable real-time ISP to allow background programming when available

File Device Checksum Usercode Program/ = Verify = Blank- Examine | Security Erase Reac ISP |'SFi|{PF
Configure Check Bit xcks CLAMP

Yo

Start

fi Stop

M auto Detect
Delete

Fe Change File.. 4 2

s ave File
* Add Device..
'\‘n.)‘;
W pown

In the DVD project, navigate to the C:\ CycloFlex FPGA _SYSTEM_PROJECT x.x_DVD (The
“x.x” 1s the latest available version of the project DVD).
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< T c J > ThisPC > Windows(C) > Jolly > Products > Earth People Technology > CYCLOFLEX_FPGA_SYSTEM_PROJECT_1.0.DVD >
) New - Tl sort = View -
v Earth People Technology O Name Size
> BEEPROLOGIC_CPLD_DEV_SYS_PROJECT_1.0_DVD Documentation
> CYCLOFLEX_FPGA_SYSTEM_PROJECT_1.0_DVD Drivers

Projects_ActiveHost 1/:
> 7 DSO_100M_DEV_S¥5_PROJECT_2.8_DVD rojeck. Adtiverias

Projects_HDL 1/2

> DUEPROLOGIC_USB_FPGA_PROJECT 5.0_DVD
Quartus_24.1_Prime 1/ File folder
> EPT 12C Project CD
Tutorials 1/22/2025 9:23 PM File folder
> EPT Projects Folders
> ESP32_D)_SNACK_PACK_PROJECT 4.0_DVD
> MAXPROLOGIC_FPGA_PROJECT_4.0_DVD
Double Click ont eh Projects HDL folder
| »Select Programming File X
| Lookin: C:\Jolly\Products\Earth People Technology\CYCLOFLEX_FPGA_SYSTEM_PROJECT_1.0_DVD QO 0 & [EE[E
| My Computer Name “ Size Type Date Modified
nelso Documentation File Folder 1/22/2025 9:22 PM
Drivers File Folder 1/22/2025 9:22 PM
Proje iveHost File Folder 1/22/2025 9:33 PM
File Folder 1/22/2025 9:34 PM
- “+Frime File Folder 1/22/2025 9:22 PM
Tutorials File Folder 1/22/2025 9:23 PM
4 »
File name: Open
Files of type: POF Files (*.pof) ¥ Cancel

Double Click on the EPT_10CL016_CB_System_Demo Folder
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| »Select Programming File X

| Lookin: C:\Jolly\Products\Earth People Technology\CYCLOFLEX_FPGA_SYSTEM_PROJECT_1.0_DVD\Projects_HDL QO Q \;j; @ E]

; @ My Computer ame “ Size Type Date Modified
nelso EPT_10CLO16_CB_System_Demo File Folder 1/22/2025 9:34 PM

4 »
File pame: Open
Files of type: POF Files (*.pof) ¥ | Cancel

Double Click on the EPT_10CL016_AF T2 Top Folder
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| »Select Programming File X
| Look in: C:\Jolly\Products\Earth People Technology\CYCLO...1.0_DVD\Projects_HDL\EPT_10CL016_CB_System Demo ¥ & © © @ (] [E)
| My Computer Name “ Size Type Date Modified

nelso I Altera File Folder 1/22/2025 9:34 PM
EPT_10CLO16_AF_T2_Top File Folder 1/22/2025 9:34 PM
oeetSinn File Folder 1/22/2025 9:34 PM
sim File Folder 1/22/2025 9:34 PM
src File Folder 1/22/2025 9:34 PM
test File Folder 1/22/2025 9:34 PM
Testbench File Folder 1/22/2025 9:34 PM
4 >
File name: Open
Files of type: POF Files (*.pof) ¥ | Cancel

Double Click on the output_files Folder

& select Pragramming File X |
Look in: C:\Jolly\Code_FPGA\EPT_10CLO16_CE_System_Demo\EPT_10CLO16_CE_System_Demo\EPT_10CLO16_AF_T2_Top - Q0 9 O ﬁ- @ E]
_ My Computer Name + Size Type Date Modified
nelso db File Folder 1/26/2025 6:26 PM
P db File Folder 10/12/2022 8:58 PM

output_files File Folder 1/26/2025 6:24 PM

| File name: || Open

Files of type: | Programming Files (*sof * pof * jam * jbc *.ekp * jic) = Cancel
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Double click on the “EPT_10CL016_AF_T2.pof™ file.

| »Select Programming File X

| Lookin: C:\Jolly\Products\Earth People Technology\CYCLOF...B_System_Demo\EPT_10CLO16_AF_T2 Top\output files ¥ & & @ \;j; @ E]

| My Computer e “ Size Type Date Modified
nelso EPT_10CLO16_AF_T2_Top_.pof 512.20 KiB pof File 1/18/2025 11:12 PM
outpu e po 512.20 KiB pof File 4/9/2021 10:42 AM
4 »
File pame: Open
Files of type: POF Files (*.pof) ¥ | Cancel

Double click on the “EPT_10CL016_AF_T2.pof” file. Click the Open button in the lower right
corner.

Select the EPCS1 under “Device”.
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Eile Edit View Processing Tools Window Help

M Auto Detect

;Han:lware Setup...| |-Blaster v1.6b (64) [MBUSE-O] Made: | Active Serial Programming ™ Progress:
D Enable real-time ISP to allow background programming when available
prog| g
U geart File Device Checksum Usercode Program/  Verify  Blank- Examine
a
Configure Check

X Delete
" Add File...
pe Change File... <
W Save File
* Add Device... P
L] -
ASDI =
iy Up 4'2 i
i ; :
DDW” |_J.I.l.lllj.l.l._:
EPCS1
DATA

Fs

Next, selet the checkbox under the “Program/Configure” of the Programmer Tool.
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| 0

ARTHPEOPLE

d

y

Eile Edit View Processing Tools Window Help
; Hardware Setup..., |-Blaster v1.6b (64) [MBUSE-O] Made: | Active Serial Programming ™ Progress:
[ Enable real-time ISP to allow background programming when available
Wb geart File Device Checksum Usercode Program/  Verify  Blank- Examine
BT S e Check
b stop [EPT_4CEG_AF_Data_.. EPCS1 007971BD 00000000
M Auto Detect
X Delete
" Add File...
F'Q' Change File... <
W save File
* Add Device... P
L] -
i ASDI E H
T RN
H H
ml
s Down I FAREEFRAN |
EPCS1
DATA
4
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Move the JTAG switch to the “Flash” position

Add JMP7 to Pins 2& 3.

Click on the Start button to to start programming the FPGA. The Progress bar will indicate the
progress of programming.
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Eile Edit View Processing Tools Window Help

; Hardware Setup... |— Blaster v1.6b (64) [MBUSE-O] Made: | Active Serial Programming ™ Progress:

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

File Device Checksum Usercode Program/  Verify  Blank- Examine
Configure Check

[EPT_4CEG_AF_Data_.. EPCS1 007971BD  0ODODOOOO | ] | |

M Auto Detect

X Delete
" Add File...
e Change File... < >
W Save File
* Add Device... P
L] -
ASDI =
IR
= et
Down I FAREEFRAN |
EPCS1
DATA

Fs

The programming of the CycloFlex will start and you can check the progress in the “Progress”
Bar.
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» Programmer - C/lolly/Code_FPGA/EPT_10CL016_CB_Syster_Demo/EPT_10CL0O16_CB_System_Demo/EPT_10CLO16_AF_T2 Top/EPT_10CLO16_AF_T2 Top - EPT_10C... = [m] X

Eile Edit Wiew Processing Tools Window Help Search Intel FPGA Q@

. EPT—.ITAG—BLalerv‘\.O[M)[MBL_ISB—O] Mode: | Active Serial Programming Progress:

me ISP to allow background programming when available

File Device Checksum Usercode | Program/ | Verify | Blank- | Examine = Security | Erase
Configure Check Bit

output_files/EPT_10CLOT6_AF_T2_Top_pof 005958FE  0OODDODD

" AddFile..

P Change File

Al save File

When the programming is complete, the Progress bar will indicate success.
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& Programmer - Ci/lolly/Code_FPGA/EPT_10CLO16_CB_System_Demo/EPT_10CLO16_CB_System_Dema/EPT_10CLO16_AF T2 Top/EPT_10CLOI6 AF T2 Top -EBT_10C.  — O X
Eille Edit View Processing Iools window Help

|search intet FPaa |®

Mode: | Active Serial Programming = Progress: mmi.(sum-

| #w Hardware Setup. | |EPT-JTA5—BL:starv1 0 (64) [MBUSE-0]

Enable real-time ISP to allow backgreund programming when available

|T File Device Checksum  Usercode  Program/  Verfy  Blank- | Examine = Security = Erase
st Configure Check Bit
Higiop output_files/EPT_10CLOT6_AF_T2_Top_pof ~ EPCS4 005958FE  DOODODDDD v

8 suto Detect
X Delete
™ Add File...

P Change File

& save File

* Add Device ASDI E
Thyp — >
Tbpown

DATAEPCS4

Once the Quartus Programmer has completed, move the JTAG Switch into the “JTAG”
Position.
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Go back to the EPT CycloFlex Production Test Software folder. Double click on the
“EPT_ System Demo.exe” file

Clolly MarsdactiringiEarth | =

= CYCLOFLEX_FPGA_SYSTEM_PROJECT_10.OWD  »  Projects_ActiveHost EPT_Production_Test Cyclo >  EPT System_Demo > Test

Hew J Sort View e T Dews

3 Documents
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The CycloFlex Production Test software will open

N
95! EPT_System_Demo
[ — LEDCoriEh ¢ (D2 LEDILED 4 LEDS LED6 LED7 LEDS  LED Display Production Test
On. On On On| On On On 0 — R PRI
— A Av] [
Transfer Production Test gmuun
: Receive Byte ntrols
Send Byte Test Swiches RGB LED Production Test
Red Blue Green Reset
GPI0 Production Test
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Click on the Drop Down Box below the “EPT_System Demo” text.

5 EPT_System Demo - o x
|—‘ LEDCoriEn 1 (ED2 LED3LEDA LEDS LED6 LED7 LEDS  LED Dsplay Producton Test
i On On On On| On (On On| O i . n
Open | Cose ‘
Transfer Production Test PG
Receive Controls
Send Byte et s i RGB LED Production Test

Red Blue Green Reset

IITTEITTILIT) T

- S -

o §
2] CONF_OONE
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Select the “CycloFlex Board 0”

a5 EPT_System_Demo

| ~ = C‘)'.‘L”E.D 1 LED2 LED3LED4 LEDS LED6LED7 LED8 LEDDs
CycloFex Board 0 On. On On On On On On 0 s
Transfer Production Test S
. Receive Byte Controls
Send Byte Test . e
Red

GPIO Production Test

dnonoools= vl o[ Jiw
- N—— | JE%) CONF_OONE s !__3 10
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Click the “Open” button

57 EPT_System_Demo

[ cioPex Board 0 LEDCor{Eh 1 LED 2 LED 3LED 4 LED5 LED6 LED7 LED S
r On On On On! On On On 0
Open Close
Transfer Production Test PushButton
Send Byte Test: Recerve Byte - Controls

Switches

GPIO Production Test

-

TR |
i - RO CONF_OONE

Page
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Ensure that the “Heartbeat” function is displayed on the Green User LEDs (repeating sweep
of the LEDs)

At this point, the CycloFlex is programmed and ready for use.

8.3 Creating a *.pof File for Configuration Flash
In the previous section, it was outlined how to program the Configuration Flash on the CycloFlex
using Quartus Prime Lite. The instructions used the *.pof file that was created by EPT for the
EPT_System_Demo project. The *.pof must be created for each project the user creates. This
section provides instructions on how to create a *.pof file for your project.

Generation of *.pof file from *.sof file for Altera FPGA
What is *.sof & *.pof file?

*.sof is SRAM Object File & *.pof is Programming Object File. Both files are used to configure
FPGA.
FPGA contains SRAM. It holds the design configuration. To configure that memory *.sof file is
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used. SRAM is volatile memory, during every power cycle it is necessary to reprogram FPGA.
FPGA can be configured automatically using external non volatile memory. These memories can
be Compact Flash Memory cards or dedicated high density flash memory.

*.pof file is used to configure such non volatile memories. FPGA has capability to access these
memories and its internal logic can configure SRAM from external memory. So no need to
configure FPGA manually.

Step 1:
Run Quartus Prime Lite

Step 2:
Go to "File Menu-> Convert Programming Files"

€3 Quartun 1 32-50t
7& Ve Progct  Amgoments  Precesang  Tooks  Vaedow  Mep V]

2 New,., CHiaN ‘7,7@%»
& open.., cri+a

B4

Ve x

& Tew Progect Wizard.,
&5 Openframct.., [+ 25

yve Sromwes

Recent Flez 3
Recent Pregects
Eet ALeFA

X 6] Al Al [a] = <<ses
L EIRCIRTARE NG PR . oed

Step 3:

In Convert Programming File window select
a) Programming File Type as *.pof

b) Configuration device (in my case EPCS64)
c) Select path and file name for output file
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Step 4:

Now click on SOF Data as shown in below image and click on Add File

Step 5:

Browse .sof file using Select Input File browser and click on Open
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B Sebect ngurt Fie —
O ERer-SaaceF76A SKne-Mas . orMices wase 'soosiongm | O O O @ =)
AN My Congutss DE2_115_SoM-osh 2011060 La. 500
B e

Files o type: | GRAM Objact Fies (%500 v Cancel

Step 6:
Now click on Generate button in Convert Programming File window

e —r e e v v Lo b
e
e trpe:  Enog wmmes Copect i
T by
PR (- - —-
& Crespr Memor y Map M Kormesshe b
o
. P e
o .” A 0l e

o .

Step 7:
If everything is OK then Quartusll will show message of success
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&4 Quartus Il (S|

Generated C: bitcoin.pof successfully

Step 8:

Programming .pof file to Serial Configuration Device

a) Connect FPGA board to PC using USB Cable (Make sure you have connected to USB Blaster)
b) Select Serial Configuration Memory using slide switch(Prog Mode) on FPGA board and
power on the FPGA board

¢) Go to "Tools Menu->Quartusll Programmer" in Quartusl|

d) Select "Mode" as "Active Serial Programming"

e) Click on Add file button and browse generated .pof file

f) Now Click on Start button. Programming may take couple of minutes. Time depends on size
of the file

g) After successful operation power of the board and select "Run Mode" using slide switch
instead of "Prog Mode". After powering on the board and you will find FPGA is working.
Sometimes it happens that Quartusll Programmer fails to detect Byte Blaster (USB JTAG). In
this case check whether drivers are installed on not. You may locate drivers in
"X:/altera/tool_version/quartus/drivers/usb-blaster-ii". X is the installation directory. In my case
tool_version was 13.0.

Then Click on "Hardware Setup™ button in Quartusll Programmer. In Available Hardware items
you will find USB Blaster. Double click on USB Blaster and close the window. If you select
USB Blaster properly the you will find name of USB Blaster next to the Hardware Setup Button
in Quartusll Programmer.

Now you can program external configuration memory like EPCS64 using Quartusll Programmer
with generated .pof file
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