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About this Guide

Introduction This document describesthe stepsfor evaluating reference design of Multiple
USB Solutions on a Single Chip using MAX10FPGA.

Table below shows the revision history of this document.

Version Date Description
1.1 June 2015 Updated steps and figures for USB to 12C
Bridge and USB based ADC Interface

1.0 April 2015 First release

How to Contact For the most up-to-date information about SL S products, go to the SLS
worldwide website at http://www.slscorp.com. For additional information
SLS about SL S products, consult the source shown below.
Information Type E-mail
Product literature services, SLS support@slscorp.com

customer services, Technical
support.

literature services, Non-technical
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Typog raph iC The document uses the typographic conventions shown as bel ow.
Conventions

Visual Cue Meaning

Bold Type with Initial Capital Letters All Headings and Sub Headings Titles in a document are
displayed in bold type with initial capital letters; Example:
Introduction

Bold Type with Italic Letters All Definitions, Figure and Table Headings are displayed in Italics.
Examples: Figure 1. USB to 12C Bridge

1.2. Numbered steps are used in a list of items, when the sequence of
items is important. such as steps listed in procedure.

e H Bullets are used in a list of items when the sequence of items is
not important.

The hand points to information that requires special attention.

=
The caution indicates required information that needs special
consideration and understanding and should be read prior to
starting or continuing with the procedure or process.

CAUTION
The warning indicates information that should be read prior to
starting or continuing the procedure or processes.

WARNING
The feet direct you to more information on a particular topic.

g
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This document explains the steps for evaluating reference design of USB
based bridges listed below.

m  USBtol2C Bridge
B USB based ADC Interface
m  USB to UART Bridge

H ardware Hardware Requirements for evaluating the reference design:
AlteraMAX 10 FPGA Evaluation Kit

SLSMAX 10 Evaluation Kit Add On board

USB mini cable (For Device Connection and as a Power Cable)
USB Blaster

For USB to UART Bridge, you may require the other UART Hardware
for testing purpose

Requirements

=5  Pleasecontact usfor evaluation License regarding SLS IP Cores.

Below section describes the details of individual USB bridge and steps for
testing on MAX10 Evaluation Kit Add on board.

USB to 12C Bridge

Aim of thisbridge isto access 12C slave Device using an USB Interface. On
the MAX10 Evaluation Kit Add On Board, we have AT24C01C PROM with
12C interface. In order to access this device, SLS has develop a Host
application which will read and write the PROM using USB interface. As
shownin Figure 1., thisdesign usesthe SLSUSB 2.0 DevicelP Coreand |2C
Master |P Core to communicate with the 12C Slave device and the Host
machine.
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Hardware Requirements

Figure 1. USB to I12C Bridge
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Follow the steps to test USB to 12C Bridge using SLS Host Application.

1. Connect the MAX 10 Evaluation Kit Add On Board on MAX 10
Evaluation Kit.

2. Connect the USB Blaster to the board.

3. Power ON the board.

4. Goto <MAX10 EV Kit AOB Installation Path>/har dwar e/demo/
i2c_adc _intf_max10ev folder.

5. Doubleclick oni2c_adc intf_max10ev.bat file. Thiswill program
SOF file on the board. You will see the message as shown in
Figure 2.

6. After successful downloading USB 2.0 device detected in the Host
machine.Install USB 2.0 device driver from <MAX10 EV Kit AOB
Installation Path>/softwar e/driver folder.

2
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Getting Started With SLS USB Solution using MAX10FPGA

Figure 2. Console Message Window for USB to 12C Bridge

Helcome to USB to 12C Bridge Demo N

Which test would you like to run??

1 - USB to 12C Bridge and internal ADC
2 - USB to UART Bridge

Please enter numher..
il

File sls_max18_addon_refdes_adc_nd_iZc_time_limited.sof contains one or more tim|
e-1limited megafunctions that support the OpenCope Plus Feature that will not wor|
k after the hardware evaluation time expires. Refer to the Messages window for e
valuation time details.
Info <218@48>: SRAM Object File sls_max1@_addon_refdes_adc_nd_iZc_time_lil
bf contains time—limited megafunction that supports OpenCore Plus Feature
dor: Bx5758, Product: BxB486
SRAN Object File sls_max18_addon_refdes_adc_nd_iZc_time_li
me—limited megafunction that supports OpenCore Plus feature
Bx5758, Product: BxBAA4
AN H R H R HH R H AN HH K HHHHHHHHHHHHHHHHHHHHHHHHHHAN
: Running Quartus 11 64-Bit Programmer
Info: Uersion 14.1.8 Build 186 12832814 SJ Full Uersion
Info: Copyright {C> 19912814 Altera Corporation. All rights weserved.
Info: Your use of Altera Corporation’s design tools, logic functions
Info: and other softuare and tools, and its AMPP partner logic
Info: functions, and any output files from any of the foregoing
Info: <including device programming or simulation files), and any
Info: associated documentation or information are expressly subject
Info: to the terms and conditions of the Altera Program License
Info: Subscription Agreement, the Altera Quartus 11 License Agreement.
Info: the Altera MegaCore Function License Agreement, or other
Info: applicable license agreement, including, without limitation.
Info: that your use is for the sole purpose of programming logic
Info: devices manufactured by Altera and sold by Altera or its
Info: authorized distributors. Please refer to the applicable
Info: agreement for further details
Info: Processing started: Mon Jun 22 14:35:43 20815
: Command: quartus_pgm —m jtag —c ush-Blasterl[usb-81 —o pjsls_max1B_addon_re
s_ade_nd_i2c_time_limited.sof
<213@45>: Using programming cable "USB-Blaster [USB-81"
<213811>: Using programming file sls_maxiB_addon_pefdes_adc_nd_iZc_time_lin
.sof with checksum BxBA753C2D For device 1BMBBSAEI44CBGESEL
<289868>: Started Programmer operation at Mon Jun 22 14:35:4
<289816>: Configuring device index 1
<2@9817>: Device 1 contains JTAG 1D code BxB31828DD
<2@98@7>: Configuration succeeded —— 1 device(s> configured
<2@9811>: Successfully performed operation{s>
<289861>: Ended Programmer operation at Mon Jun 22 14:35:44 2015
Please enter i for info and q to quit:

X SLS USB to 12C Bridge Demo - olEN]

7.

8.

9.

Open Host Interface utility availablein <MAX10 EV Kit AOB

Installation Path>/softwar e/utility folder. Figure 3. showsthe MAX10

Evaluation Kit Add On Board Interface Utility.

To read any page from 12C Slave PROM device, enter page number and

press“Read” button. Read datawill be displayed on Utility.

To write any page to 12C Slave PROM device, enter page number, data

(8 bytes) and press “ Write” button.

System Level Solutions
June 2015
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Hardware Requirements

Figure 3. MAX10 Evaluation Kit Add On Board Interface Utility for 12C Interface
st

File Operations

Help

= I2C Read/Write | “% | ADC Channel Read |

12C Read/Write

Address :0x |AOQ

12C Read 12C Write

Page : 1 - Page - 1 -

Data : 0x Data 1 0x

USB based ADC Interface

Aim of thisdesign isto provide the ADC interface over USB interface. The
MAX10 Evaluation Kit Add On Board is having Analog GPI O headerswhich
isdirectly connected to Altera MAX10 FPGA. Asshownin Figure 4., this
design uses the SLS USB 2.0 Device IP Core and Altera's ADC interface P
Core. On successful enumeration, the MAX10 Evaluation Kit Add On Board
interface utility provides the option to select ADC channels to display the
analog input signals.

4 System Level Solutions
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Getting Started With SLS USB Solution using MAX10FPGA

Figure 4. USB based ADC Interface
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Follow the steps to read ADC channels.

1. Connect the MAX 10 Evauation Kit Add On Board on MAX 10
Evaluation Kit.

2. Connect the USB Blaster to the board.
3. Power ON the board.

4. Goto <MAX10 EV Kit AOB Installation Path>/har dwar e/demo/
i2c_adc _intf_max10ev folder.

5. Doubleclick oni2c_adc intf_max10ev.bat file. Thiswill program
SOF file on the board. You will see the message as shown in Figure 5.

System Level Solutions
June 2015
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Hardware Requirements

Figure 5.

Console Message Window for USB based ADC Interface
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_maxi |

e-1limited megafunctions that support the OpenCope Plus Feature that will not wor|
k after the hardware evaluation time expires.
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Command

(213845>

(213@811>:

sof with

(2090868>:

(209816
(209817
(209887
(209811>
(289861>

[Please enter i

-

SLS USB to 12C Bridge Demo

s Helcome to USB to 12C Bridge Demo N

8_addon_refdes_adc_nd_iZc_time_limited.sof contains one or more tim|
Refer to the Messages window for e
details.

SRAN Object File sls_max1B_addon_refdes_adc_nd_iZc_time_
ime—limited megafunction that supports OpenCore Plus feature
Product: Bx8460

SRAN Object File

me—limited megafunc
Product: BxBAA4

Quartus 11 64-Bit Programmer
n 14.1.8 Build 186 12,83,2014 SJ Full Uersion
ght <C> 1991-2814 Altera Corporation. All rights reserved.
» use of Altera Corporation’s desi logic functions
other software and tools, and its AMPP partner logic
ctions, and any output files from any of the foregoing
cluding device programming or simulation files>, and any
ociated documentation or information are exprestly subject
the terms and conditions of the Altera Program
Somiption Agreement. the Altena Quantus 11 Licence Agresment.
Altera MegaCore Function License Agreement, or other
licable license agreement, including, without limitation.
t your use is for the sole purpose of programming logic
i sed by Altera and sold by Altera or its
butors. Please refer to the applicable
her details.
ing started: Mon Jun 22 14:35:43 2815
artu jtag —c usb-Blasterlush-81 —o p
ime_ sof
ing programming cable "USB-Blaster [USB-81
ing programming file sls_max1B_addon_refdes_adc_nd_iZc_time_lim
choarsun BUBATEICED fon devine URMOSARTAICHOETGL
Started Programmer operation at Mon Jun 22 14:35:44 2815
Configuring device index 1
Device 1 contains JTAG 1D code Bx@31828DD
Configuration succeeded —— 1 device(s> configured
Successfully performed operation{s>
Ended Programmer operation at Mon Jun 22 14:35:44 20815
for info and g to quit:

a max18_addon_re|

After successful downloading USB 2.0 device detected in the Host
machine.Install USB 2.0 device driver from <MAX10 EV Kit AOB

Installation Path>/softwar e/driver folder.

After successful enumeration of USB 2.0 device, open the Host
interface application from <MAX10 EV Kit AOB Installation Path>/

softwar e/utilities folder.

Go to ADC Channel Read tab. Figure 6. shows the screen shot of the

MAX10 Evauation Kit Add On Board interface utility for ADC
interface.

9.

Select the channels as per analog signal input and press “ Sart” button.

User can observe graph of selected channels.

10. User can stop the conversion by pressing “ Stop” button.

6

SLS Multiple USB Solutions on a Single Chip using MAX10FPGA

System Level Solutions
June 2015



Getting Started With SLS USB Solution using MAX10FPGA

Figure 6. MAX10 Evaluation Kit Add On Board Interface Utility for ADC Interface
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