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1 About This Guide 1.1 Purpose

1 About This Guide

1.1 Purpose

The purpose of Gowin Scaler Lite Down & Up IP is to help you learn
the features and usage of Gowin Scaler Lite Down & Up IP by providing the
descriptions of features, functions, configurations and, reference design,
etc.

1.2 Related Documents

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

DS100, GWIN series of FPGA Products Data Sheet
DS117, GWINR series of FPGA Products Data Sheet
DS821, GWINS series of FPGA Products Data Sheet
DS861, GWINSR series of FPGA Products Data Sheet
DS881, GWINSER series of FPGA Products Data Sheet
DS891, GWINRF series of FPGA Products Data Sheet
DS102, GW2A series of FPGA Products Data Sheet
DS226, GW2AR series of FPGA Products Data Sheet
DS961,GW2ANR series of FPGA Products Data Sheet
DS971, GW2AN-18X/9X Data Sheet

DS976, GW2AN-55 Data Sheet

SUG100, Gowin Software User Guide

1.3 Terminology and Abbreviations

Table 1-1 shows the abbreviations and terminology used in this manual.
Table 1-1 Terminology and Abbreviations

Terminology and Abbreviations Meaning

FPGA Field Programmable Gate Array

VESA Video Electronics Standards Association
VS Vertical Sync

IPUG772-1.2E 1(24)



http://www.gowinsemi.com.cn/en/
http://cdn.gowinsemi.com.cn/DS100E.pdf
http://cdn.gowinsemi.com.cn/DS117E.pdf
http://cdn.gowinsemi.com.cn/DS821E.pdf
http://cdn.gowinsemi.com.cn/DS861E.pdf
http://cdn.gowinsemi.com.cn/DS881E.pdf
http://cdn.gowinsemi.com.cn/DS891E.pdf
http://cdn.gowinsemi.com.cn/DS102E.pdf
http://cdn.gowinsemi.com.cn/DS226E.pdf
http://cdn.gowinsemi.com.cn/DS961E.pdf
http://cdn.gowinsemi.com.cn/DS971E.pdf
http://cdn.gowinsemi.com.cn/DS976E.pdf
http://cdn.gowinsemi.com.cn/SUG100E.pdf

1 About This Guide 1.4 Support and Feedback

Terminology and Abbreviations Meaning

HS Horizontal Sync

DE Data Enable

IP Intellectual Property

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

IPUG772-1.2E 2(24)
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2 Overview

2.1 Overview

2 Overview

2.1 Overview

The Video Scaler is a common function in image processing to convert
the input image from one resolution to another for output, meanwhile
meeting the requirement of real-time video input and output. Scaler Lite IP
is used for bilinear algorithm and low scaling. Scaler Lite Down IP
implements the scaling down function and Scaler Lite Up IP implements
the scaling up function.

Table 2-1 Gowin Scaler Lite Down & Up IP

Gowin Scaler Lite Down & Up IP

Logic Resource Please refer to Table 2-2 and Table 2-3.

Delivered Doc.

Design Files Verilog (encrypted)
Reference Design Verilog
TestBench Verilog

Test and Design Flow

Synthesis Software GowinSynthesis

Application Software | Gowin Software (V1.9.8.05 Beta and above)

2.2 Features

® Supports VESA RGB 24 bits, MIPI RGB 32 bits, MIPI RGB 64 bits data
formats.

® Supports 2:1, 3:2, 4:3, 5:4, 6:5, 7:6, 8:7 scaling down.
® Supports 1:2, 2:3, 3:4, 4:5, 5:6, 6:7, 7:8 scaling up.

2.3 Resource Utilization

IPUG772-1.2E

Scaler Lite Down and Scaler Lite Up can be implemented by Verilog.
Its performance and resource utilization may vary when the design is
employed in different devices, or at different densities, speeds, or grades.
Taking Gowin GW1NR-9 series of FPGA as an instance, the resource
utilization of Gowin Scaler Lite Down & Up IP is as shown in Table 2-2 and
Table 2-3.

3(23)




2 Overview 2.3 Resource Utilization
Table 2-2 Scaler Lite Down Resource Utilization
Zoom | Device Scaler Data Buffer | Register | LUT | BSRAM
Ratio Algorithm | Format | Depth
5:4 Simple 24 bits | 2048 | 132 285 3
5:4 GWI1INR-9 | Without 32 bits 2048 173 491 4
5:4 DSP 64 bits | 2048 | 275 1018 | 4
Table 2-3 Scaler Lite Up Resource Utilization
Zoom | Device Scaler Data Buffer | Register | LUT | BSRAM
Ratio Algorithm | Format | Depth
4:5 Simple 24 bits | 2048 | 136 191 3
4:5 GW1NR-9 | Without 32 bits | 2048 | 206 495 4
45 DSP 64 bits | 2048 | 300 937 |4
IPUG772-1.2E 4(24)




3 Functional Description

3.1 System Block Diagram

Functional Description

3.1 System Block Diagram

Gowin Scaler Lite Down & Up IP includes Scaler Lite Down IP and
Scaler Lite Up IP, and the block diagram is as shown in Figure 3-1 and

Figure 3-2.

Figure 3-1 Scaler Lite Down Block Diagram
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Figure 3-2 Scaler Lite Up Block Diagram

clock

Vs
—_—

de

—_—>

Video_Dita

Frame buffer
Or
Line buffer

clock clock
vs_req VS
< I
. de_red |synchronous| de
de generator

Video_tha

clock =
vs_req
. de_req Scaler Lite
Up IP

Video_Djta

IPUG772-1.2E

| Video_Dita'

clock clock
vs_req Vs
—
de_red |synchronous| de
de generator

Video_tha

5(24)




3 Functional Description 3.2 Implementation Diagram

3.2 Implementation Diagram
3.2.1 Scaler Lite Down

Figure 3-3 Scaler Lite Down Implementation Diagram
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Scaler Lite Down IP mainly consists of a scaling module, which
contains a vertical calculation module and a horizontal calculation module.

After zooming out the image, the output bandwidth is smaller than the
input bandwidth, so using the input pixel clock as the system processing
clock completely can meet the requirement.

The data processing flow is as follows:

1. Firstly, line buffers the input data. Taking a line length of 2048 as an
instance to calculate, the capacity of one BSRAM is 8 bits x 2048,
according to the input data bit width, 24 bits need 3 BSRAMs, and 32
bits need 4 BSRAMSs.

2. Then the two lines of data are weighted according to the zoom ratio.
Since only one line is buffered, each new input line is first multiplied
and added with the previous buffered line, while the data of the new
input line is buffered into the BSRAM to replace the data of the
previous line.

3. Then the data after the operation is delayed, and then the weighting of
two adjacent points is calculated according to the zoom ratio. If it is
VESA RGB 24 bits data format, each clock corresponds to 24 bits, and
each clock still corresponds to 24 bits after the operation. If it is MIPI 32
bits data format, each clock corresponds to 32 bits, and each clock still
corresponds to 32 bits after the operation. If it is MIPI 64 bits data
format, each clock corresponds to 64 bits, and each clock still
corresponds to 64 bits after the operation.

4. Finally, the data is output directly, and no additional cache is needed.
Note!
e Each line of the input data valid signal DE must be continuous.

e The output is not evenly spaced from line to line because the data decreases after the
zooming out. And within a line, the number of points is reduced, and the output DE is
not continuous.

e The input VS signal must be positive and the output VS signal is a positive pulse
signal with 4096 clock cycles in width.

IPUG772-1.2E 6(24)




3 Functional Description 3.2 Implementation Diagram

e Depending on the capacity of the BSRAM, the length of the input image line is limited
to less than or equal to the line buffer depth, and the length must be an integer
multiple of the zoom ratio. Depending on the capacity of the selected chip, the line
buffer depth can be divided into three types, 1024, 2048 or 4096. And it must be an
integer multiple of 4 when the data format is MIPI 32 bits and an integer multiple of 8
when the data format is MIPI 64 bits.

e The image height is unlimited, but must be an integer multiple of the zoom ratio.

3.2.2 Scaler Lite Up

IPUG772-1.2E

Figure 3-4 Scaler Lite Up Implementation Diagram
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The basic structure of Scaler Lite Up and Scaler Lite Down is similar,
but there is a difference in the port.

After zooming in, the output bandwidth is increased, so the output
pixel clock is used as the processing clock. In addition, since the data of
the same line will be processed multiple times for the zoom in operation, it
is not possible to complete the scaling operation with just one line of cache.
Therefore, it is necessary to have a multi-line buffer or an external memory
to provide the buffer function. In the block diagram, the external memory is
used with the Video Frame Buffer to realize the scaling function.

The data processing flow is as follows.

1. The output timing generation module will output the VS signal and DE
signals to Scaler Lite Up IP, which will output the scaling data. After
receiving VS and DE signals, the IP will regenerate the read enable
signal de_req from Frame Buffer or Line Buffer according to the
calculation of data timing and read data from Buffer.

2. After the data outputs to Scaler Lite Up IP from Frame Buffer or Line
Buffer, it first enters the line buffer. With a line length of 2048, the
capacity of one BSRAM is 8 bits x 2048, and according to the input
data bit width, 24 bits need 3 BSRAMs, and 32 bits need 4 BSRAMSs.

3. Then the two lines of data are weighted according to the zoom in ratio.
Since only one line is buffered, each new input line is first multiplied
and added with the previous buffered line, while the data of the new
input line is buffered into the BSRAM to replace the data of the
previous line.

4. Then the data after the operation is delayed several cycles, and then
the weighting of two adjacent points is calculated according to the
zoom ratio. If it is VESA RGB 24 bits data format, each clock
corresponds to 24 bits, and each clock still corresponds to 24 bits after
the operation. In it is MIPI 32 bits data format, each clock corresponds

7(24)




3 Functional Description

3.3 Port List

3.3 Port List

to 32 bits, and each clock still corresponds to 32 bits after the operation.
In it is MIPI 64 bits data format, each clock corresponds to 64 bits, and
each clock still corresponds to 64 bits after the operation.

5. Finally, the data is output directly, and no additional cache is needed.
Note!

After the read data enable signal de_req is output to the Video Frame Buffer, the
return data must be delayed at least 2 cycles before outputs to the Scaler Lite Up IP.
The exact number of cycles delayed must be specified and used as a parameter in
the Scaler Lite Up IP generation.

The output DE is continuous and can be used to drive the display directly.
Input VS signal, and iit must be positive.

Depending on the capacity of the BSRAM, the length of the input image line is limited
to less than or equal to the line buffer depth, and the length must be an integer
multiple of the zoom ratio. Depending on the capacity of the selected chip, the line
buffer depth can be divided into three types, 1024, 2048 or 4096. And it must be an
integer multiple of 4 when the data format is MIPI 32 bits and an integer multiple of 8
when the data format is MIPI 64 bits.

The length of the input image graphics is less than or equal to 8192 and the length
must be an integer multiple of the zoom ratio.

3.3.1 Scaler Lite Down Port

IPUG772-1.2E

The 10 ports of Gowin Scaler Lite Down IP are shown in Figure 3-5.

Figure 3-5 Scaler Lite Down IO Port Diagram
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Ports vary slightly depending on the parameters.
The details of 1/0 ports of Gowin Scaler Lite Down IP are shown in

Table 3-1.

8(24)




3 Functional Description

3.3 Port List

Table 3-1 Gowin Scaler Lite Down IP Port List

No. | Signal Name I/O | Description Note
1 |_reset I Reset signal, active-high The 1/O of all
. : the signals
2 I_vin_clk I Input pixel clock. takes Scaler
3 |_vin_vs_cpl I Input vs signal, positive Lite Down IP
as reference.
4 |_vin_de_cpl I Input data enable de signal
5 |_vin_dataO_cpl || Input video data signal
6 |_vin_datal_cpl || Input video data signal
7 |_vin_data2_cpl || Input video data signal
8 |_vin_data3_cpl || Input video data signal, valid only
in MIP| data format.
9 O_wval_de @] Debug option; vertical calculation
outputs de signal
10 | O_vval _dataO @] Debug option; vertical calculation
outputs data signal
11 O_wval _datal O Debug option; vertical calculation
outputs data signal
12 | O_wval_data? @] Debug option; vertical calculation
outputs data signal
13 O_wval _data3 O Debug option; vertical calculation
outputs data signal, valid only in
MIPI format
14 | O_vout vs @] Output video vs signal, positive
15 | O_vout_de @] Output video data enable de
signal
16 | O_vout0 data @] Output video data signal
17 | O_voutl data @] Output video data signal
18 O_vout2 data O Output video data signal
19 | O_vout3 data 0] Output video data signal, valid

only in MIPI data format

3.3.2 Scaler Lite Up Port

The 10 ports of Gowin Scaler Lite Up IP are shown in Figure 3-6.

IPUG772-1.2E
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3 Functional Description

3.3 Port List

IPUG772-1.2E

Figure 3-6 Scaler Lite Up 10 Port Diagram
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Ports vary slightly depending on the parameters.
The details of 1/0 ports of Gowin Scaler Lite Up IP are shown in Table

3-2.
Table 3-2 Gowin Scaler Lite Up IP Port List
No. | Signal Name I/O | Description Note
1 |_reset I Reset signal, active-high. The 1/O of all
. the signals
2 I_sys_clk I System working clock takes Scaler
3 |_vin_ref_vs I Reference vs signal, positive Lite Up IP as
reference.
4 |_vin_ref de I Reference data enable de signal
5 O_vin_vs_req (0] Output vs request signal,
positive; 2 cycles delay than
I_vin_ref_vs, output to buffer
module
6 O_vin_de_req (0] Data enable de request signal,
output to buffer module
7 |_buf fstline_rdy || First line in buffer ready signal
8 |_vin_data0_cpl I Input video data signal
9 |_vin_datal_cpl I Input video data signal
10 |_vin_data2_cpl || Input video data signal
11 |_vin_data3_cpl I Input video data signal, valid only
in MIPI data format
12 O_vout_vs (0] Output video vs signal, positive
13 O_vout_de (0] Output video data enable de
signal

10(24)




3 Functional Description

3.4 Parameter Configuration

No. | Signal Name I/O | Description Note
14 O_vout0_data (0] Output video data signal
15 O_voutl data (0] Output video data signal
16 O_vout2_data (0] Output video data signal
17 O_vout3_data (0] Output video data signal, valid
only in MIPI data format

3.4 Parameter Configuration

3.4.1 Scaler Lite Down Parameter

Table 3-3 Scaler Lite Down Parameter

No. | Name Range Default | Description
1 Data VESA_RGB_24BIT, VESA_ | Input Data Format
Format MIPI4LANES _RGB_32 | RGB_2
BIT, MIPI 4 lanes RGB | 4BIT
64bits
2 Zoom 2.1, 3:2,4:3,54 2:1 Zoom Ratio
Ratio
3 Zoom Both/Vertical/Horizontal | Both Zoom Direction
Direction ® Both: Zoom in both
vertical and horizontal
directions
® \ertical: Zoom in
vertical direction only
® Horizontal: Zoom in
horizontal direction
only
4 Line 1024/2048/4096 2048 Buffer depth of one line
Buffer
Depth
5 Vertical Yes/No No Debug option, available
Data only for bi-direction;display
Enable the data calculated
vertically when enabled.
6 Scaler Simple Without Simple | Scaler Algorithm
Algorithm | DSP/Bilinear With DSP | Without
DSP
3.4.2 Scaler Lite Up Parameter
Table 3-4 Scaler Lite Up Parameter
No. | Name Range Default | Description
1 Data VESA_RGB_24BIT, VESA_ | Input Data Format
Format MIPI4LANES_RGB_32 | RGB_2
BIT, MIPI 4 lanes RGB | 4BIT
64bits
2 Zoom 1:2, 2:3, 3:4, 4.5 1:2 Zoom Ratio
Ratio
3 Input 1~4096 1280 Input horizontal resolution

IPUG772-1.2E
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3 Functional Description

3.5 Timing Description

No. Name Range Default | Description
Frame ® |t must be an integer
Width multiple of 4 when data
format is
MIPI4LANES RGB_32
BIT.
® |t must be an integer
multiple of 8 when data
format is
MIPI4LANES RGB_64
BIT.
4 Input 1~8192 720 Input vertical resolution
Frame
Height
5 Fetch 2~16 2 Fetch data delay value
Data
Delay
Value
6 Zoom Both/Vertical/Horizontal | Both Zoom Direction
Direction ® Both: Zoom in both
vertical and horizontal
directions
® \ertical: Zoom in
vertical direction only
® Horizontal: Zoom in
horizontal direction
only
7 Line 1024/2048/4096 2048 Buffer depth of one line
Buffer
Depth
8 Scaler Simple Without Simple | Scaler Algorithm
Algorithm | DSP/Bilinear With DSP | Without
DSP

3.5 Timing Description

This chapter describes the timing of Gowin Scaler Lite Down & Up IP.
The video timing diagram of Scaler Lite Down is as shown in Figure

IPUG772-1.2E

3-7.

Figure 3-7 Video Interface Timing Diagram of Scaler Lite Down
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3 Functional Description 3.5 Timing Description

The video timing diagram of Scaler Lite Up is as shown in Figure 3-8.
Figure 3-8 Video Interface Timing Diagram of Scaler Lite Up

s T UL L LU L U L L L L LU L L LA AL L L L L L
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|_buf_fstline_rdy signal timing diagram is as shown in Figure 3-9.
Figure 3-9 Timing Diagram of I_buf_fstline_rdy

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
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I_vin_ref_vs __/—“—\ /—“—_\—
I_buf_fstline_rdy \ “
I_vin_ref_de TR e s \ 5\_/_“__\ \\ /_“__\ “

VESA RGB_24BIT data format diagram is as shown in Figure 3-10.
Figure 3-10 VESA_RGB_24BIT Data Format Diagram

n_lk J F .....

vin_data2[7:0] < B1 >< B2 >< B3 > ------
vin_datal[7:0] < Gl >< G2 >< G3 > ------
vin_data0[7:0] < R1 >< R2 >< R3 > ------

MIPI4LANES_ RGB_32BIT data format diagram is as shown in Figure
3-11.
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3 Functional Description 3.5 Timing Description

Figure 3-11 MIPI4LANES_RGB_32BIT Data Format Diagram

n_lk J T .....

vin_data3[7:0] R2

vin_data2[7:0]

<
<

vin_data1[7:0] < Gl >< B2 Ra > ......
< R1 >< G2 >< B3 > ......

VESA_RGB_24BIT data format diagram is as shown in Figure 3-12.
Figure 3-12 VESA_RGB_24BIT Data Format Diagram

n_lk J T .....

vin_data3[15:0] <G3R2>< RGB4>< BSG7> ------
vin_data2[15:0] <R3Bl>< BSG4>< GSR7>
vin_datal1[15:0] <BZGI><GSR4>< R886> -----
vin_data0[15:0] <G2R1>< R5B3>< >

B1

BN
> <
VI

vin_data0[7:0]
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4 Interface Configuration 4.1 Scaler Lite Down IP Configuration

4 Interface Configuration

You can use IP core generator tool in Gowin Software to call and
configure Scaler Lite Down IP and Scaler Lite Up IP.

4.1 Scaler Lite Down IP Configuration

1. Open IP Core Generator

After creating the project, click the "Tools" tab in the upper left, click "IP
Core Generater" from the drop-down list to open Gowin IP Core Generator,
as shown in Figure 4-1.

Figure 4-1 Open IP Core Generator

A GOWIN FPGA Designer - [Design Surnmary] ==
File Edit Project Window Help NEES
Start P o | 8
, Start Page s g os 2
o — # | Gowin Analyzer Oscilloscops
a :_ User Constrai IP Core Generator Project File: D:YprojyGowin_Scaler_Lite_Down_RefDesign\projectiscaler_lite_refc
. FloorPlanr i Programmer Synthesis Toal: GowinSynthesis

FoorPlanner
Timing Co| % Timing Constraints Editor

. Target Device
a Synthesize -
e

< Options.. Part Humber: GW25R-LY1BQNBBPCE/T7
Synthesis Report

£ Series: GW24R
= Netlist File .
Device: GW2AR-18C
4 Flace & Route
Package: QFMSEP
= Place & Route Report
ace oute Repol Speed Grade: CB/I7
Timing Analysis Report core voltage: Iy
= Ports & Pins Report
= Power Analysis Report
[ Program Device b ™ U )
[Design | Process | Hierarchy ; Start Page Design Surmmary ‘
Consale

[%

Console | Message

2. Open Scaler Lite Down IP Core

Click "Multimedia" and double click "Scaler Lite Down" to open the
configuration interface, as shown in Figure 4-2.
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4 Interface Configuration

4.1 Scaler Lite Down IP Configuration

Figure 4-2 Open Scaler Lite Down IP Core

W GOWIN FPGA Designer - [IP Core Generator]

[E=3 Eel 5|

=& *

Place & Route Report
Tirning Analysis Report
Ports & Pins Report

Power Analysis Report

- &

al .
I Prograrn Device

Scaler Lite Down

5 Scaler Lite Up

o Video Frame Buffer

W Video Frame Buffer with PSR,
Deprecated

m b

Design | Process | Hierarchy s’

Start Page

", Ble Edit Project Tools Window Help
p— 5 o | o
P X l,é'i o 5 -
Process B % Target Device: [Gwaar-Lvisanesrcat] [
1 | Design Summary
—_— Filter
4 [ User Constraints
Marne m
=t FloorPlanner
= L DVITX
% Timing Censtraints Editor * EDID FROM
a4 10 synthesize U Gamma Correction
Synthesis Repart 1 % POM2PCM
3 w1 SPDIF RX
Netlist File & <pOIF T
a Place & Route Scaler

<

Design Summary

video frames from one size down to another size, It -

Scaler Lite Down

m

Information

Type: Scaler Lite Down
vendor: GOWIN Semiconductor

Summary

The Scaler Lite Down IF is used to convert the input

. r

IF Core Generator |

Console

(%

Console Message

3. Scaler Lite Down IP Core Port Interface

On the left of the configuration interface is the port diagram of Scaler

Lite Down IP core, as shown in Figure 4-3.
Figure 4-3 Scaler Lite Down IP Core Port Diagram

w IP Customization

Scaler Lite Down

General

GW2AR-18C Part Mumber:

Device: GW2AR-L\J’18QN88PC8;’[?|

Create In: yGowin_Scaler_Lite_Down_RefDesigniprojectisrciscaler_lite_down E]

File Name: scaler_lite_down Module Name: Scaler_Lite_Down_Top

B&

Language: [\."eri\og T | Synthesis Tool: | GowinSynthesis ']
— ] L sac
O vaued_dam | 70—l m‘
— Lvi_ck .
Data Setting
Q_vaurl_dau| 7o) =
— Lol Data Format:  [VESA RGE 24bits ~
Scaler Algorithm: [Simple Without DSP ']
— ] Lvin_decal Qo ue_dawa| 70| i
Zoom Ratio: [2:1 ']
) Lvh_diancalriol Zoom Direction: [Both ']
Avaurvs |—ge
e L cobny Line Buffer Depth: [2048 ']
Qvaur de (g Debug Setting
— L vin_daaz_calmo|
[] Wertical Data Enable

Generation Config

Disable IO Insertion
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4 Interface Configuration 4.1 Scaler Lite Down IP Configuration

4. Configure Basic Information

See the project basic information in the configuration interface. Take
GW2AR-18C and QFN88P package as an example. The "Module Name"
displays the top-level file name of the generated project, and the default is
"Scaler_Lite_Down_Top". You can modify the name. The "File Name"
displays the folder generated by the IP core, which contains the files
required by Scaler Lite Down IP core, and the default is "scaler_lite_down".
You can modify the path. "Create In" displays the path of IP core folder. The
default is "\project path\src\scaler_lite_down". You can modify the path.

Figure 4-4 Basic Information Configuration Interface

General

Device: |GW2,&R-1BC Part Number: GWZ&R-LU‘IEQNBBPCB,-‘IH

Create In: [\Gowin_Scaler_Lite_Down_RefDesign\projecthsrciscaler_lite_down B

File Marne: scaler_lite_down Module Mame: Scaler_Lite_Down_Top
Language: I‘u"erilog ™ | Synthesis Tool: |GowinSynthesis ']
5. Options

In the tab, you need to configure information about parameters such
as the data format used by Scaler Lite Down.

Figure 4-5 Options

Options

Data Setting

Data Format:  |VESA RGE 24bits - |
Scaler Algorithrm: ISimple Without DEP 'I
Zoorm Ratio: 12:1 'I
Zoom Direction: IBoth ']
Line Buffer Depth: 12048 "]

Debug Setting

[ ertical Data Enable

Generation Config

Disable I/ Insertion
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4 Interface Configuration 4.2 Scaler Lite Up IP Configuration

4.2 Scaler Lite Up IP Configuration

1. Open IP Core Generator

After creating the project, click the "Tools" tab in the upper left, click "IP
Core Generater" from the drop-down list to open Gowin IP Core Generator,
as shown in Figure 4-6.

Figure 4-6 Open IP Core Generator

W GOWIN FRGA Designer - [Design Summary] ===
File Edlit Project Window  Help BEE
: 1B Start P. I o |0
¥ Al age - /:1.: | 3 2 -
Process % Gowin Analyzer Oscilloscope

- ‘: User Constral 1P Core Generator Project File: DiyprojyGawin_Scaler_Lite_Up_RefDesigniproject\scaler_lite_refdesign.g
7 FloorPlan U Programmer Swnthesis Tool: GowinSynthesis
== | FoorPlanner

¥ Timing Col % Timing Constraints Editor Target Device

4 @ gynthesize | .
7% Options... Part Number; GWZ2AR-LV18QNEBPCE/I7

Synthesis Report "
Series: GW2AR
Netlist File
Device: GW2AR-18C
4 Place & Route
Package: QFNEER
Place & Route Report F——— ol
Tirning Analysis Report Core voltage: v
Ports & Pins Report
Power Analysis Report
[I# Program Device
< . v
Deslgn | Process | Hierarchy J Start Page Design Summary [*] ‘
Console a8 X

[%

Console | Message

2. Open Scaler Lite Up IP Core

Click "Multimedia" and double click "Scaler Lite Up" to open the
configuration interface, as shown in Figure 4-7.

Figure 4-7 Open Scaler Lite Up IP Core

A GOWIN FPGA Designer - [IP Core Generator] = ECR (===
'L Fle Edit Project Tools Window Help NEE
= . T
ATSUW GE T
Process g X "
Target Device: [GW2AR-Ly18QNaspca/T| | ]

| | Design Summary

— Filter 2
4 |5 User Constraints
; Narne o =
£ FloorPlanner
o > Te Scaler Lite Up
7% Tirming Constraints Editor .. EDID PROM |
4 6 Synthesize % Gamma Correction Information
Synthesis Report % PDMZRCM
E 1 SPDIF RX
Netlist File PO T Type: Scaler Lite Up
- Vendor: GOWIN Semiconductor
4 Place & Route o Scaler
Place & Route Report * Scaler Lite Down
o b R 3 Scaler Lite Up Summary
iming Analysis Repert ", vidso Frame Buffer E
Ports & Pins Report W Wideo Frame Buffer with PSR, The Scaler Lite Up IP is usad to convert the input video
Power Analysis Report N Deprecated ™ frames from one size up to another size. It only i
[ program Device =] [« n v < — [— r
Design | Process | Hierarchy e Start Page Design Summary % 1P Cors Generator [ |
Console 8 x

[%

Console | Message
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4 Interface Configuration 4.2 Scaler Lite Up IP Configuration

3. Scaler Lite Up IP Core Port Interface

On the left of the configuration interface is the port diagram of Scaler
Lite Up IP core, as shown in Figure 4-8.

Figure 4-8 Scaler Lite Up IP Core Port Diagram
W IP Custornization @

Scaler Lite Up o

General
Device: GW2AR-18C Part Number: | GW2AR-LW18QMNS3PCE/IT
Create In: M\proj\Gowin_Scaler_Lite_Up_RefDesigniprojectisrciscaler_lite_up l:l
File Marme: scaler_lite_up Module Mame: Scaler_Lite_Up_Top
Language: |Werilog T | Synthesis Tool: | GowinSynthesis -
g B Q_vin vz aq [
b Options
avinde sq [
Data Setting
— P L sl
Q_vaun_dau 70| [l Data Format: |VESA RGE 24bits ~ ‘
vt Scaler Algerithm: |Simp|e Without DSP M ‘
EECTLCETETY S
— ] L bufL el dy Zoorn Ratio: |1:2 = ‘
) el Input Frame Width: 1280 =
| _i_daeancal 0y
T Input Frame Height: 720 =
e Lvh_daral_cah i
Fetch Data Delay Value 2 =
. v de o
| L dizcgArol ° ™ Zoom Direction: |Both - ‘
Line Buffer Depth: |2048 > ‘
Generation Config
V| Disahle IO Insertion

Cancel

4. Configure Basic Information

See the project basic information in the configuration interface. Take
GW2AR-18C and QFN88P package as an example. The "Module Name"
displays the top-level file name of the generated project, and the default is
"Scaler_Lite_Up_Top". You can modify the name. The "File Name" displays
the folder generated by the IP core, which contains the files required by
Scaler Lite Up IP core, and the default is "scaler_lite_up". You can modify
the path. "Create In" displays the path of IP core folder. The default is
"\project path\src\scaler_lite_up". You can modify the path.

Figure 4-9 Basic Information Configuration Interface

General

Device:  GW2AR-18C | Part Number: | GW2AR-Ly18QNBSPCET |

Create In:  Diproj\Gowin_Scaler_Lite_Up_RefDesigniproject\srciscaler_lite_up \:I

File Marme: scaler_lite_up Module Mame: Scaler_Lite_Up_Top

Language: |"u"eri|c:g v| Synthesis Tool: |Gcwin5}rnthesis v|
5. Options

In the tab, you need to configure information about parameters such
as the data format used by Scaler Lite Up.
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4 Interface Configuration 4.2 Scaler Lite Up IP Configuration

Figure 4-10 Options

Cptions
Data Setting
Data Format: |VESA RGB 24bits - |
Scaler Algorithm: [Simple Without DSP V]
Zoom Ratio: [1:2 V]
Input Frame Width: 1280 =
Input Frame Height: 720 =
Fetch Data Delay Value 2 =
Zoom Direction: [Eoth "]
Line Buffer Depth: [2048 "]
Generation Config
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5 Reference Design 5.1 Design Instance 1

Reference Design

This chapter introduces the structure and usage of Gowin Scaler Lite
Down & Up IP reference design. Please see Reference Design for details
at Gowinsemi website.

5.1 Design Instance 1

Take DK-GOAI-GW2AR18 QN88P V1.1 as an example, the diagram
is as shown in Figure 5-1. For the details of DK-GoAI-GW2AR18 QN88P
V1.1, you can click here.

Figure 5-1 Reference Design Instance 1 Diagram
DK-GoAIl-GW2AR18_QN88P V1.1

Scaler Lite ——\| Video frame — Svn gen HDMI | —
Down — buffer — ¥Yn_g X [

testpattern Displayer

PSRAM Memory
Interface

PSRAM Memory

|~

In the reference design instance 1, the testpattern module generates
the test pattern video signal, which is scaled down by the Scaler Lite Down
module at a fixed ratio and then input to the Video Frame Buffer for video
data buffer. The Video Frame Buffer is connected to the PSRAM controller
IP, the syn _gen module generates output video timing, reads video data
from Video Frame Buffer, and then outputs to HDMI (J4) port, which is
connected to the display via HDMI cable, that is, you can see the
generated test pattern after zooming out. Test pattern includes color
pattern, grid pattern, grayscale pattern and checkerboard pattern.
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5 Reference Design 5.2 Design Instance 2

5.2 Design Instance 2

Take DK-GOAI-GW2AR18 QN88P V1.1 as an example, the diagram
is as shown in Figure 5-2.

Figure 5-2 Reference Design Instance 2 Diagram

DK-GoAI-GW2AR18_QN88P V1.1

Video frame | —! Scaler Lite |—— Svn gen HDMI | —
buffer Up (I L >

[

PSRAM Memory
Interface

]

PSRAM Memory

testpattern Displayer

In the reference design example 2, the testpattern module generates
the test pattern video signal, which is first input to the Video Frame Buffer
for video data buffer. The Video Frame Buffer is connected to the PSRAM
controller IP, the syn_gen module generates the output video timing, which
is output to the Scaler Lite Up module. Scaler Lite Up module reads video
data from Video Frame Buffer and then scaling up it at a fixed ratio, and
finally the data is output to HDMI (J4) port, which is connected to the
display via HDMI cable, that is, you can see the generated test pattern after
zooming in. Test pattern includes color pattern, grid pattern, grayscale
pattern and checkerboard pattern.
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6 File Delivery 6.1 Documents

File Delivery

The delivery file for Gowin Scaler Lite Down & Up IP includes
documents, design source code and reference design.

6.1 Documents

The documents mainly contain the user guide in PDF.
Table 6-1 Documents List

Name Description
IPUG772, Gowin Scaler Lite Down & Up IP Gowin Scaler Lite Down & Up IP
User Guide User Guide, namely this one

6.2 Design Source Code (Encryption)

The encrypted code file contains the Gowin Scaler Lite IP RTL
encrypted code which is used for GUI in order to cooperate with Gowin
software to generate the IP core required by users.

Table 6-2 Design Source Code List of Scaler Lite Down
Name Description

scaler_lite_down.v The top-level file of the IP core, which provides
users with interface information, encrypted.

Table 6-3 Design Source Code List of Scaler Lite Up
Name Description

scaler_lite_up.v The top-level file of the IP core, which provides
users with interface information, encrypted.

6.3 Reference Design

The Gowin Scaler Lite Down RefDesign folder contains the netlist file
for Gowin Scaler Lite Down IP, user reference design, constraints file,
top-level file, and the project file, etc.

Table 6-4 Gowin Scaler Lite Down RefDesign File List

Name Description
scaler_lite_test_top.v The top module of reference design
scaler_lite_test_top.cst Project physical constraints file
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6 File Delivery 6.3 Reference Design
Name Description
scaler_lite_test_top.sdc Project timing constraints file
testpattern.v Reference Design file
dvi_tx_top DVI TX IP folder
gowin_rpll rPLL IP folder
line_buffer Line buffer folder
psram_memory_interface_hs PSRAM Memory Interface IP folder
scaler_lite_down Scaler Lite Down IP folder
syn_code Syn timing generation module folder
video_frame_buffer Video Frame Buffer IP folder
The Gowin Scaler Lite Up RefDesign folder contains the netlist file for
Gowin Scaler Lite Up IP, user reference design, constraints file, top-level
file, and the project file, etc.
Table 6-5 Gowin Scaler Lite Up RefDesign File List
Name Description
scaler_lite_test_top.v The top module of reference design
scaler_lite_test_top.cst Project physical constraints file
scaler_lite_test_top.sdc Project timing constraints file
testpattern.v Reference Design file
dvi_tx_top DVI TX IP folder
gowin_rpll rPLL IP folder
psram_memory_interface_hs PSRAM Memory Interface IP folder
scaler_lite_up Scaler Lite Up IP folder
syn_code Syn timing generation module folder
video_frame_buffer Video Frame Buffer IP folder
IPUG772-1.2E 24(24)
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