GOWIN

PROGRAMMING FOR THE FUTURE

Gowin [2C to ELVDS IP

User Guide

IPUG793-1.0E, 02/25/2022



Copyright © 2022 Guangdong Gowin Semiconductor Corporation. All Rights Reserved.

Sl

GOWIN and GOWIN are trademarks of Guangdong Gowin Semiconductor Corporation and
are registered in China, the U.S. Patent and Trademark Office, and other countries. All other
words and logos identified as trademarks or service marks are the property of their
respective holders. No part of this document may be reproduced or transmitted in any form
or by any denotes, electronic, mechanical, photocopying, recording or otherwise, without the
prior written consent of GOWINSEMI.

Disclaimer

GOWINSEMI assumes no liability and provides no warranty (either expressed or implied)
and is not responsible for any damage incurred to your hardware, software, data, or property
resulting from usage of the materials or intellectual property except as outlined in the
GOWINSEMI Terms and Conditions of Sale. GOWINSEMI may make changes to this
document at any time without prior notice. Anyone relying on this documentation should
contact GOWINSEMI for the current documentation and errata.



Revision History

02/25/2022 1.0E Initial version published.




Contents

Contents
L0 ] =] 0 1 K N i
I ESY A0 o 1 1= SRR i
LISt Of TADIES...eeeeeeee e e e eens i
1 ADOUL ThIS GUIAE....cciiiieiii e 1
LI PUIPOSE .. 1
1.2 Related DOCUMENES .....ciiiieiiiiitie it e ettt e e e et e e e e e e s e s s bbb et e e e e s e aabb b e e et e e e e e s anbnbreeeaaeeeas 1
1.3 Terminology and AbDreviationsS...........ccooviiiiii 1
1.4 SUPPOIt and FEEADACK .........uueiiiiiiiiie et 1
Y22 U o o] 4 o o S 2
2.0 OVEBIVIEW ...eetieiiiieieteeeeeeeeeeeeeeesetesesesesesssessaesesesssesasessssasssssssssssssssssssssssssssssssasesasnsssesssnsnnnsnnnnes 2
2.2 FBAIUIES. ...ttt sttt st 55ttt s 5ttt sttt s £ e 55 e st s s e s s e e e e et e e e e e e e s e ennnnnne 2
2.3 RESOUICE ULITIZALION ......uuiiiiieiiii ittt et e e e e et ee s 2
3 Functional DeSCIiPLiON .....ccooiiiiiiiiiiiie e 4
3.1 I12C to ELVDS Structure BIOCK DIagram .........c.ueieiiiiiiieiiiiee ettt ettt 4
3.2 I12C to ELVDS External Circuit CONNECLION .........ccccviiieiiiiiee ittt etee e 4
4 Signal DefiNItiON c.oouueiii e 6
o ST To [ g F= L B LY 10T o T o F PP PPPPPPPPRPN 6
5 Interface Configuration ...........ooooiiiiiiii e 7

IPUG793-1.0E i




List of Figures

List of Figures

Figure 3-1 Structure BIOCK DIBOIAIM .......cocuuiiiiiiiiiieiiiete ettt e e sanneee s 4
Figure 3-2 External Resistance Circuit CONNECHION .........civeeiiiiiiiiiieee e e e 5
[T [0 S R | o O] (-l CT=T =T = | (o ) SRR 7
Figure 5-2 Open [2C t0 ELVDS IP COIE .....uiiiiiiiiiieiiiite ettt ettt 8
Figure 5-3 12C to ELVDS IP Configuration Interface ............cccccoeeiiii 8

IPUG793-1.0E ii




List of Tables

List of Tables

Table 1-1 Terminology and ADDIEVIAtIONS ..........cc.uvviiiiie e e e e e e e e e 1
Table 2-1 Performance REfEIENCE ..........uuiiiiiii e e e 3
Table 4-1 SigNal DEFINITION ........eeiiieiie e e e e e e st e e e e e e s s anareeeaaeeeas 6

IPUG793-1.0E iii




1 About This Guide 1.1 Purpose

1 About This Guide

1.1 Purpose

Gowin 12C to ELVDS IP User Guide includes function introductions,
signal definitions, functional descriptions, and interface configuration. It can
help you quickly learn the features and usage of Gowin 12C to ELVDS IP.

1.2 Related Documents

The latest user guides are available on our Website. You can find the
related documents at www.gowinsemi.com.

1.3 Terminology and Abbreviations

The terminology and abbreviations used in this manual are as shown in

Table 1-1.

Table 1-1 Terminology and Abbreviations

Terminology and Abbreviations Meaning

IP Intellectual Property
1°C Inter-Integrated Circuit

1.4 Support and Feedback

Gowin Semiconductor provides customers with comprehensive
technical support. If you have any questions, comments, or suggestions,
please feel free to contact us directly by the following ways.

Website: www.gowinsemi.com

E-mail; support@gowinsemi.com
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2 Function 2.1 Overview

2 Function

2.1 Overview

I°C (Inter-Integrated Circuit) is a kind of two-wire serial bus that is used
to connect the micro-controller with its peripherals.

Gowin I12C to ELVDS IP enables the background update of the I>C bus
protocol from I1?C to ELVDS, extends single-ended I1C bus transmission to
differential bus transmission, and improves transmission distance and
anti-interference.

2.2 Features

Gowin 12C to ELVDS IP includes the following features:
Supports I°C master and slave modes;

Supports I°C data transmission speed up to 1Mbps;
Supports I°C 7-bit and 10-bit address mode;

Supports 1°C data background update;

Supports 3.3V ELVDS operating level;

Operating clock frequency: 50MHz;

Supports all series of Gowin FPGA products.

2.3 Resource Utilization

Taking Gowin GW1N-9 device as an instance, its resource utilization is
as shown in Table 2-1.
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2 Function

2.3 Resource Utilization

Table 2-1 Performance Reference

Part Number

Programming Language

LUT4 Resources

REG Resources

GWI1N-LVILQ144C6/I5

Verilog

235

79
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3 Functional Description 3.1 12C to ELVDS Structure Block Diagram

Functional Description

3.1 I?C to ELVDS Structure Block Diagram

1°C to ELVDS mainly performs the data background upgrade and bridge

functions between 12C and differential 1°C. The structure block diagram is as
follows.

Figure 3-1 Structure Block Diagram

ELVDS

10_dsda_p-g : |

10_dsda_n-f

LVTTL/LVCMOS

»10_sda

12C_dI2C_bridge

10_dscl_p g
10_dscl_n -

» 10_scl

3.2 I2C to ELVDS External Circuit Connection

I2C to ELVDS external circuit connection is as follows.
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3 Functional Description 3.2 12C to ELVDS External Circuit Connection

Figure 3-2 External Resistance Circuit Connection

termination
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Note!

e You can see the followings for the 10 port attribute constraints.
- 10_dsda_p, 10_dsda_n: IO_TYPE=LVDS33E PULL_MODE=NONE DRIVE=8
- 10_dscl_p, 10_dscl_n: IO_TYPE= LVDS33E PULL_MODE= NONE DRIVE=8
- 10_i2¢c_sda: I0_TYPE=LVCMOS33 PULL_MODE= NONE DRIVE=8
- 10_i2c_scl: 10_TYPE=LVCMOS33 PULL_MODE= NONE DRIVE=8

e  The supply voltage of I/O Bank is 3.3V.
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4 Signal Definition

4 Signal Definition

4.1 Signal Definition

The signal definition of Gowin 12C to ELVDS IP is as shown in Table
4-1.

Table 4-1 Signal Definition

No. | Signal Name | I/O Data Width | Description Note
1 I_clk I 1 Input clock signal (240MHz)

2 |_rst n I 1 Input reset signal, active-low.

3 IO_i2c_sda | I/O 1 sda signal on the I12C

4 10 _i2c_scl I/O 1 scl signal on the I°C

dsda differential signal (+) on the
5 IO_dsda _p I/1O 1

ELVDS

dsda differential signal (-) on the
6 IO_dsda_n 11O 1

- - ELVDS

Dscl differential signal (+) on the
7 I0_dscl_p I/1O 1

ELVDS

dscl differential signal (-) on the
8 I0_dscl_n I/1O 1

ELVDS
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5 Interface Configuration

Interface Configuration

Click “Tools > IP Core Generator” in the menu bar of Gowin Software
interface to call and configure I°C to ELVS.

1. Open IP Core Generator

After creating the project, you can click the “Tools” tab in the upper left,
then click the “IP Core Generator” via the drop-down list, as shown in Figure
5-1.

Figure 5-1 IP Core Generator

2. Open I2C to ELVDS IP core

Select “Soft IP Core > Interface and Interconnect > 12C_to ELVDS IP”,
as shown in Figure 5-2. Double click to open the configuration interface.
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5 Interface Configuration
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Figure 5-2 Open I12C to ELVDS IP Core
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3. 12C to ELVDS IP Core Configuration Interface

The configuration interface of I12C to ELVDS IP core is as shown in
Figure 5-3. The interface diagram is on the left while the configuration
options are on the right.

® You can configure the generated file name in “File Name”.

® You can configure the generated top module name in “Module
Name”.

Figure 5-3 12C to ELVDS IP Configuration Interface
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