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RZ/A1H Group  
QE for Video Display Controller 5 Sample Program 
Summary 
This application note describes a sample application for Video Display Controller 5 (VDC5), which interoperates with 
QE for Video Display Controller 5, a plugin for the e2 studio integrated development environment with support for 
Renesas microcontrollers. QE for Video Display Controller 5 is a tool that provides a graphical interface for display 
control to support the development of embedded systems incorporating display devices. 

 

Target Device 
RZ/AH Group 
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1. Overview 
As shown in Figure 1.1, VDC5 comprises multiple blocks, so simply checking display attributes requires an 
understanding of the VDC5 specifications and several settings. However, by using the sample program and QE for 
Video Display Controller 5, it is possible to prepare an environment in which display device connections can be 
checked quickly, without the need to understand the VDC5 specifications. QE for Video Display Controller 5 is a tool 
that provides a graphical interface for display control. The user inputs information on the display device to be used, and 
the tool outputs a header file containing the information necessary for display control. Using the header file as a basis, 
the sample program makes settings to VDC5. The tool also provides a function that adjusts the timing in real time, 
making it possible to first make fine adjustments with the display device connected, and then to output the header file. 
The sample program is described below. 

 

Figure 1.1   VDC5 Block Configuration 
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2. Operation Confirmation Conditions 
The sample program accompanying this application note has been run and confirmed under the conditions below. 

 
Table 2.1   Operation Confirmation Conditions 

Item Description 
MCU used RZ/A1H 
Operating frequency CPU clock (Iφ): 400 MHz 

Image processing clock (Gφ): 266.67 MHz 
Internal bus clock (Bφ): 133.33 MHz 
Peripheral clock 1 (P1φ): 66.67 MHz 
Peripheral clock 0 (P0φ): 33.33 MHz 

Operating voltage Power supply (I/O): 3.3 V 
Power supply (internal): 1.18 V 

Development environment Development environment 
Renesas “e2 studio” Version: 4.3.1.0001 

Compiler GNUARM-NONE-EABI Toolchain v14.02 
Operating mode Boot mode 0*1 

(CS0 space, 16-bit boot) 
Board to be used Board 

• RSK CPU board (YR0K77210C000BE) 
• RSK TFT APP board (YROK77210C000BE) 

Emulator J-Link LITE ARM debugger 
Board settings 
(Jumper/switch) 

• RSK CPU board (YR0K77210C000BE) 
SW4-1 OFF, SW4-2 OFF, SW4-3 OFF, SW4-4 OFF,  
SW4-5 OFF, SW4-6 OFF, SW4-7 OFF, SW4-8 OFF 
SW6-1 ON, SW6-2 ON, SW6-3 ON, SW6-4 ON, SW6-5 ON, SW6-6 ON 
JP11 2-3, JP12 1-2, JP21 1-2, JP18 1-2 

• RSK TFT APP board (YROK77210C000BE) 
Note 1. The sample program is loaded into the on-chip RAM and run from there. It does not use the CS0 

space. 
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3. Hardware 
3.1 Hardware Configuration 
Figure 3.1 shows the hardware configuration used by the sample program. 

 

Figure 3.1   Hardware Configuration of Sample Program  
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4. Software 
4.1 Operation Overview 
As shown in Figure 4.1, the sample program initializes clocks, interrupts, the MMU, etc., on the CPU; initializes the bus 
settings for connecting to external memory, etc., on the board; and makes VDC5 operation settings based on the header 
file output by Video Display Controller 5. Then it makes GPIO settings used for display control. 

 

Figure 4.1   Sample Program Operation Overview 
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4.2 Sample Software Details 
Figure 4.2 lists the VDC5 operation settings in detail. The VDC5 operation settings are based on the header file output 
by QE for Video Display Controller 5. 

 

Figure 4.2   Flowchart of VDC5 Operation Settings 

 
If the display device settings are made correctly, the screen shown in Figure 4.3 is displayed. 

 

Figure 4.3   Display Screen 
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4.3 Memory Map 
The specific section used by the sample program is as shown below. 

 
Table 4.1   Specific Section Used by Sample Program 

Name of Area Type Description 
VRAM_SECTION_1 ZI Data Buffer for storing display data 

Assigned to an uncached area at a fixed address (0x60500000) 
in the large-capacity on-chip RAM. 

 
 

4.4 Peripheral Functions Used 
Table 4.2 lists the peripheral functions used by the sample program and their applications. 

 
Table 4.2   Peripheral Functions Used and Their Applications 

Peripheral Function Application 
Video display controller 5 (VDC5) 
Channel 0 

Display 
• Uses graphics 2. 
• Color format: RGB888 

Interrupt controller (INTC) VDC5 channel 0 interrupt control 
• Waiting for register update 

Large-capacity on-chip RAM VRAM 
• On-chip RAM is used as a display buffer. 

 
 

4.5 Interrupt Used 
Table 4.3 lists the interrupt used by the sample program. The VDC5 register settings are updated by the vertical sync 
signal (Vsync), and this interrupt is used to wait for the update to occur. The LCD refresh rate is approximately 60 Hz, 
so the interrupt interval is approximately 16.6 msec. 

 
Table 4.3   Interrupt Used by Sample Program 

Interrupt (Source ID) Priority Source Description 
VDC5 channel 0 
(GR3_VLINE0: 78) 

5 Specified line signal of graphics 3 panel output  
(synchronized with line 0 of the video signal output by the image 
synthesis block) 

 
 

4.6 Function Specifications 
For information on the functions used by the sample program, refer to the related application note RZ/A1H Group: 
Video Display Controller 5 Sample Driver (R01AN1822JJ/EJ). 
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5. Using the Sample Program and QE for Video Display Controller 5 
The sample program is intended to be run in the environment provided by the RSK CPU board (YR0K77210C000BE). 
The procedure for confirming connection of the RSK TFT APP board (YROK77210C000BE) with QE for Video 
Display Controller 5 when using this environment is described below. For instructions for installing e2 studio and QE 
for Video Display Controller 5, refer to the manuals of each of these tools. 

 

5.1 Procedure for Confirming Display with a Header File Generated by QE for 
Video Display Controller 5  

 

5.1.1 Importing the Sample Project 
After launching e2 studio, right-click with the mouse and select Import, as shown in Figure 5.1, to display the Import 
dialog box.  

 

Figure 5.1   Importing the Project 
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In the Import dialog box (Figure 5.2), select Existing Projects into Workspace and click the Next button. 

 

Figure 5.2   Import Dialog Box 

 
In the Browse Folders dialog box (Figure 5.3), select the folder containing the sample program and click the OK 
button. 

 

Figure 5.3   Browse Folders 
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When the sample project is found, RZ_A1H_QE_for_VDC5_sample is displayed in the Project field, as shown in 
Figure 5.4. Check the box and then click the Finish button. 

 

Figure 5.4   Import Project Confirmation Dialog Box 

 
When the above steps are completed, the sample program is imported into e2 studio (Figure 5.5). 

 

Figure 5.5   Imported Sample Project 
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5.1.2 Launching QE for Video Display Controller 5 
From the e2 studio menu select Renesas Views → Renesas QE → Display Timing  Tuning(QE) to launch QE for 
Video Display Controller 5 (Figure 5.6). 

 

Figure 5.6   QE for Video Display Controller 5 Launch Screen 
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5.1.3 Display Device Information Settings 
Select Custom from the Maker/Type pull-down list at the top of the dialog box shown in Figure 5.6 to display the Edit 
Custom Display Data dialog box (Figure 5.7). The display device information is input into this dialog box. The TFT 
LCD (GWP0700CNWV04) from GW Opto is mounted on the RSK TFT APP board (YROK77210C000BE) used in the 
present case, and information matching the specifications of this TFT LCD will be input. 

 

Figure 5.7   Edit Custom Display Data Dialog Box 

 
 Entering a Registered Name 

Enter any name you wish in the Maker/Type and Model/Size fields of the Edit Custom Display Data dialog box 
(Figure 5.8). This name will be registered in the drop-down list and will become selectable. 

 

Figure 5.8   Name Registration 

 
 Selecting the Display Type 

Table 5.1 lists the main control signals required when connecting a display device. In the present case, three display 
device types combining these control signals are supported by QE for Video Display Controller 5. 

 
Table 5.1   Main Control Signals 

Name Function Summary 
Horizontal sync signal (Hsync) Signal that creates timing for displaying one line 
Vertical sync signal (Vsync) Signal that creates timing for displaying one screen 
Panel clock (CLK) Pixel-level display frequency 
Display enable (DE) Signal indicating that valid data is being output 
Data (Data) Display data 
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The user must select from the three display types listed in Table 5.2 to determine which control signals are required by 
the specifications of the display device used. 

 
Table 5.2   Control Signals Used 

Name 

Display Type 1 

 

Display Type 2 

 

Display Type 3 

 
Horizontal sync signal (Hsync) Used Not used Used 
Vertical sync signal (Vsync) Used Not used Used 
Panel clock (CLK) Used Used Used 
Display enable (DE) Not used Used Used 
Data (Data) Used Used Used 
 
Figure 5.9 and Figure 5.10 show horizontal and vertical input timing charts for the RSK TFT APP board 
(YROK77210C000BE) used in the present case. The horizontal sync (Hsync) signal, vertical sync (Vsync) signal, and 
display enable (DE) signal shown in these timing charts are required, so select display type 3 (Figure 5.11). 

 

Figure 5.9   Horizontal Input Timing Diagram 

 

 

Figure 5.10   Vertical Input Timing Diagram 

 

 

Figure 5.11   Display Type Selection 
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 Inputting Control Timing Values 

Figure 5.9 and Figure 5.10 show horizontal and vertical input timing charts for the RSK TFT APP board 
(YROK77210C000BE) used in the present case. Table 5.3 and Table 5.4 list the input timing of the horizontal and 
vertical sync signals. After inputting these control timing values, the result is as shown in Figure 5.12. The values input 
under Typ are used for timing control, and the values input under Min and Max are used to confirm that values are 
within the allowable range when the GUI is used for timing adjustment in QE for Video Display Controller 5. 

 

Figure 5.12   Result Inputting Control Timing Values 

 
Refer to Table 5.3 when inputting the following items:  

• Panel clock frequency 
• Horizontal total period 
• Horizontal pulse width 
• Horizontal display period 
• Horizontal front porch 
• Horizontal back porch 
 
Refer to Table 5.4 when inputting the following items:  

• Vertical total period 
• Vertical pulse width 
• Vertical display period 
• Vertical front porch 
• Vertical back porch 
 
Note:  In Figure 5.12 the Typ values for Horizontal Pulse Width and Vertical Pulse Width are midway between the 

Min and Max values. Also, the values listed in Table 5.3 and Table 5.4 should be input for HS Blanking and 
VS Blanking, but since these HS Blanking and VS Blanking values include the HS pulse width and VS pulse 
width, respectively, the Typ values for Horizontal Pulse Width and Vertical Pulse Width are subtracted and the 
resulting values are input as the Typ values for Horizontal Back Porch and Vertical Back Porch, respectively.  
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Table 5.3   Horizontal Input Timing 

Item Symbol 
Value 

Unit Note Min. Typ. Max. 
Horizontal display area thd  800  DCLK  
DCLK frequency fclk 26.4 33.3 46.8 MHz  
One horizontal line th 852 1056 1200 DCLK  
HS pulse width thpw 1  40 DCLK  
HS blanking thb 46 46 46 DCLK  
HS front porch thpf 16 210 354 DCLK  
 
Table 5.4   Vertical Input Timing 

Item Symbol 
Value 

Unit Note Min. Typ. Max. 
Vertical display area tvd  480  TH  
VS period time Tv 510 525 650 TH  
VS pulse width tvpw 1  20 TH  
VS blanking tvb 23 23 23 TH  
VS front porch tvpf 7 22 147 TH  
 
 

 Control Signal Output Settings 

Click the display controller and LCD settings icon (Figure 5.13) in QE for Video Display Controller 5 to display the 
Display Controller and LCD Settings dialog box (Figure 5.14). 

 

Figure 5.13   Display Controller and LCD Settings Icon 

 
In this dialog box, make output settings for the control signals listed below. 

[Panel driver signal (TCON) output selection] 

• Output pin selection: 
Output to pins LCD_TCON0 to LCD_TCON6 (TCON0 to TCON6) 

• Control signal polarity: 
Positive polarity (high active) 
Negative polarity (low active) 

 
[LCD setting] 

• Output data format selection: 
24-bit RGB888 output (24-bit (VDC5_LCD_OUTFORMAT_RGB888)) 
18-bit RGB666 output (18-bit (VDC5_LCD_OUTFORMAT_RGB666)) 
16-bit RGB565 output (16-bit (VDC5_LCD_OUTFORMAT_RGB565)) 

• Data output timing: 
Output at rising edge of panel clock (Rising (VDC5_EDGE_RISING))  
Output at falling edge of panel clock (Falling (VDC5_EFGE_FALLING)) 
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Figure 5.14   Display Controller and LCD Settings Dialog Box 

 
The output pin selection items matching the specifications of the RSK TFT APP board (YROK77210C000BE) used in 
the present case are listed below.  

• Output pin selection 
 Vsync:  TCON4 
 Hsync:  TCON3 
 DE:  TCON2 

 
Based on Figure 5.9 and Figure 5.10, the polarity of the control signals is listed below. 

• Polarity of the control signals 
 Vsync:  Negative polarity (low active) 
 Hsync:  Negative polarity (low active) 
 DE:  Positive polarity (high active) 

 
The output data format matching the board specifications is listed below. 

• Output data format selection: 
24-bit RGB888 output (24-bit (VDC5_LCD_OUTFORMAT_RGB888)) 

 
Regarding the data output timing, since sampling occurs at the falling edge of the DCLK signal, according to Figure 5.9, 
the timing of data output on the VDC5 side is at the rising edge of the panel clock. 

• Data output timing: 
Output at rising edge of panel clock (Rising (VDC5_EDGE_RISING)) 

 
This completes the display device information settings. 
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5.1.4 Generating a Header File 
You can generate a header file reflecting the control timing settings by clicking the generate header file icon (Figure 
5.15) in QE for Video Display Controller 5. The header file name and output destination can be specified by the user. 

 

Figure 5.15   Generating a Header File 

 
The sample program references the generated header file and makes settings to VDC5. Save the header file using the 
folder name and file name shown below. 

[Folder] 

• RZ_A1H_QE_for_VDC5_sample\inc\lcd 
 
[File name] 

• RSK_TFT_ch0.h 
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5.1.5 Building the Sample Project 
After completing the display device information settings and outputting the header file in QE for Video Display 
Controller 5, right-click the imported project, as shown in Figure 5.16, and select Build Project. 

 

Figure 5.16   Building the Project 

 
You can confirm that building the project has completed successfully when the console output shown in Figure 5.17 is 
displayed. 

 

Figure 5.17   Console Output of Result 
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5.1.6 Confirming Debugger Settings and Display 
The RSK CPU board (YR0K77210C000BE) is used to confirm the display on the RSK TFT APP board 
(YROK77210C000BE). The debugger used is the JLINK LITE ARM debugger bundled with the RSK CPU board 
(YR0K77210C000BE). The debugger settings are described below. 

From the e2 studio menu, select Run → Debug Configurations to display the Debug Configurations dialog box 
(Figure 5.18). Select Renesas GDB Hardware Debugging, right-click with the mouse, and select New.  

 

Figure 5.18   Debug Configuration Dialog Box 

 
Figure 5.19 shows a newly created debug configuration. Click the Browse… button under Project, and select 
RZ_A1H_QE_for_VDC5_sample. 

 

Figure 5.19   Newly Created Debug Configuration 
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Next, select the Debugger tab, make the settings listed below (Figure 5.20), and click the Apply button. 

[Debug hardware]: J-Link ARM 

[Target Device]:  R7S721001 

 

Figure 5.20   Debugger Settings 

 
Next, select the Startup tab, and remove the break point that is set by default. Uncheck the box shown in Figure 5.21. If 
this box it not unchecked, execution will always stop once at main. 

 

Figure 5.21   Removing Break Point 
After making the above settings, if the debugger is not connected, click the Debug button to start loading the program 
and launch the debugging environment (Figure 5.22). 
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Figure 5.22   Startup Screen of Debugging Environment 

 
After the debugger starts, if the display device settings have been entered correctly, a line one pixel thick is drawn 
around the outer edge of the screen, as shown in Figure 5.23. This screen is generated by the program according to the 
display size in the header information generated by QE for Video Display Controller 5. If you cannot confirm that this 
screen was displayed correctly, for example if it is shifted to the left or to the right, use QE for Video Display Controller 
5 to adjust the control signal timing. 

 

Figure 5.23   Startup Screen 
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5.2 Real-Time Adjustment Function Using QE for Video Display Controller 5  
After connecting the debugger and launching the sample program, you can alter the control signal timing by changing 
the setting values shown in Figure 5.24. Make adjustments while viewing the results on the connected display device, 
then re-output the header file. 

 

Figure 5.24   Debugging the Control Signal Timing 

 
Note:  When debugging the control signal timing, the contents of the registers of VDC5 are changed directly via the 

debugger. The sample program assumes the VDC5 graphics plane graphics 2 will be used. If the user makes 
changes to use other graphics planes, such as graphics 0, graphics 1, or graphics 3, the anticipated operation 
may not be possible. 

 

Left button : Set setting values in registers.
Right button : Set changes in registers in real time.
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5.3 Image Download Function of QE for Video Display Controller 5  
After checking the screen shown in Figure 5.23, you can use the image download function of QE for Video Display 
Controller 5 to display any image you wish. Click the icon shown in Figure 5.25 to display the Send the Image dialog 
box (Figure 5.26). 

 

Figure 5.25   Image Download Icon 

 

 

Figure 5.26   Send Image Dialog Box 

 
Address:  Specify the address of the buffer for storing display data. 

Size [bytes]:  Image file size (When not specified, the file size is used.) 

Sending File:  Image file (binary format) 

 
For Address, specify 0x60500000. The sample program reserves the buffer for storing display data with an array 
variable (FrameBuffer_1[]) and allocates it to VRAM_SECTION_1 section (0x60500000). 

For Sending File, use a binary image that matches the display data format set in the sample program. The display data 
format is set to RGB888 in the sample program. Note that you can use ImagePackager,*1 which is bundled with the 
sample program, to generate image files for downloading. 

Note 1. For details of ImagePackager, refer to the related application note RZ/A1H Group: Graphics Library RGA 
(R01AN2162JJ/EJ). 
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6. Adapting the Sample Program to the User Environment 
The sample program was created in conjunction with the RSK CPU board (YR0K77210C000BE) and RSK TFT APP 
board (YROK77210C000BE). In order to use it for checking LCD displays in the user environment, the sample 
program must modified to match that environment. The locations to be modified are listed below. 

 

6.1 CPU and Board Initialization 
The sample program performs initialization to match the RSK CPU board (YR0K77210C000BE). It is therefore 
necessary to make modifications to match the user environment. The sample program makes settings for external 
memory such as SDRAM, although external memory is not used. These settings should be modified to match the user 
environment. 

 

6.2 VDC5 Operation Settings 
Some items related to display device control can be specified using QE for Video Display Controller 5 and some cannot. 
The settings that cannot be made using QE for Video Display Controller 5 are specified by the sample program instead. 
Therefore, the following three items need to be modified to match the user environment. 

• Display device timing control 
The sample program references RSK_TFT_ch0.h when making settings to VDC5. This header file is generated by 
QE for Video Display Controller 5. 

• Panel clock settings 
The sample program references RSK_TFT_panel_clk.h. This file must be modified to match the user environment. 
Note that this item cannot be specified using QE for Video Display Controller 5. 

• GPIO settings 
The sample program uses GRAPHICS_SetLcdPanel_Ch0() in lcd_display_ch0.c to make these settings. This 
function must be modified to match the user environment. Note that this item cannot be specified using QE for 
Video Display Controller 5. 

 
The panel clock settings are GPIO that cannot be specified using QE for Video Display Controller 5 are described 
below. 

 
6.2.1 Panel Clock Settings 
VDC5 allows a variety of input clocks to be used as the source clock to generate the panel clock. The selectable source 
clocks are listed below. Note that the selected source clock is then frequency divided (1/1 to 1/32). 

[Source clocks] 

• Video clock (VIDEO_X1) 
• Video clock (DV_CLK) 
• External clock 0 (LCD0_EXTCLK) 
• External clock 1 (LCD1_EXTCLK) 
• Peripheral clock 1 (P1φ) 
• LVDS PLL clock 
• LVDS PLL clock × 1/7 
 
The sample program uses the selections listed below to produce a “Panel Clock Frequency” of 33.3 MHz, as set in 
Figure 5.12, to match the specifications of the RSK TFT APP board (YROK77210C000BE). 

• Peripheral clock 1 (P1ϕ) 66.6 MHz  
• 1/2 division ratio 
 
These settings are located in RSK_TFT_panel_clk.h. 

• #define LCD_CH0_PANEL_CLK (VDC5_PANEL_ICKSEL_PERI) 
• #define LCD_CH0_PANEL_CLK_DIV (VDC5_PANEL_CLKDIV_1_2) 
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6.2.2 Using the LVDS PLL to Generate the Panel Clock 
The preceding item described how a selection is made among the multiple source clocks to generate the panel clock. It 
is possible to gain additional flexibility by selecting the LDCS PLL clock as the source clock. The LDCS PLL clock can 
be used even when not using the LVDS LCD. Some setting examples are provided below.  

Appended to the sample program are headers for settings to select the LDCS PLL clock, use the 66.6 MHz peripheral 
clock 1 (P1ϕ) as the source clock, and generate a 40 MHz clock. 

These settings are located in RSK_HDMI_800x600_panel_clk.h. The source clock is the clock generated by the LVDS 
PLL, which is then frequency divided (1/1). 

• #define LCD_CH0_PANEL_CLK (VDC5_PANEL_ICKSEL_LVDS) 
• #define LCD_CH0_PANEL_CLK_DIV (VDC5_PANEL_CLKDIV_1_1) 
 
The LVDS PLL settings are shown below. The 66.6 MHz peripheral clock 1 (P1ϕ) is selected as the source clock of the 
LVDS PLL. 

• #define LVDS_PLL_INPUT_CLK (VDC5_LVDS_INCLK_SEL_PERI) 
 
The settings for the LVDS PLL are listed below. For details on the setting values, see 40.5.1, LVDS PLL Settings, in 
RZ/A1H Group, RZ/A1M Group User’s Manual: Hardware. 

• #define LVDS_PLL_NIDV  (VDC5_LVDS_NDIV_4) 
• #define LVDS_PLL_NODIV  (VDC5_LVDS_NDIV_4) 
• #define LVDS_PLL_NFD  (384u) 
• #define LVDS_PLL_NRD  (5u-1u) 
• #define LVDS_PLL_NOD  (VDC5_LVDS_PLL_NOD_8) 
 
Table 6.1 lists example settings for other panel clocks. 

 
Table 6.1   Example Panel Clock Settings Using the LVDS PLL  

Generated Panel Clock 25.175 [MHz] 40.0 [MHz] 65.0 [MHz] 83.5 [MHz] 85.5 [MHz] 
LCD_CH0_PANEL_CLK VDC5_PANEL_ICKSEL_LVDS 
LCD_CH0_PANEL_CLK_DIV VDC5_PANEL_CLKDIV_1_1 
LVDS_PLL_INPUT_CLK VDC5_LVDS_INCLK_SEL_PERI 
LVDS_PLL_NIDV VDC5_LVDS_NDIV_4 
LVDS_PLL_NODIV VDC5_LVDS_NDIV_4 
LVDS_PLL_NFD 145 384 312 481 82 
LVDS_PLL_NRD (3u-1u) (5u-1u) (5u-1u) (6u-1u) (1u-1u) 
LVDS_PLL_NOD 8 8 4 4 4 
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6.3 GPIO Settings 
The ports of the RZ/A1 are multiplexed with pins of peripheral modules. The functions of multiplexed pins (alternative 
functions) are selected by means of register settings. In the present case the pins listed below are set as display device 
output pins, but multiple pins are multiplexed. The multiplexed RZ/A1H ports are listed below. 

Output pin selections (multiplexed ports) 

• Vsync:  TCON4 (P3_5, P11_10, P11_13) 
• Hsync:  TCON3 (P3_4, P11_11) 
• DE:  TCON2 (P3_3, P11_12) 
 
The following port selections are made in the sample program to match the RSK CPU board (YR0K77210C000BE) and 
RSK TFT APP board (YROK77210C000BE). 

Output pin selections (selected ports) 

• Vsync:  TCON4 (P11_10) 
• Hsync:  TCON3 (P11_11) 
• DE:  TCON2 (P11_12) 
 
GRAPHICS_SetLcdPanel_Ch0() in lcd_display_ch0.c is used to make these settings. In addition, settings are made in 
like manner for the following pins needed for display device control. 

Output pin selections (selected ports) 

• Panel clock: LCD0_CLK (P11_15) 
• Data:  LCD DATA23 to LCD DATA0 (P11_7 to P11_0, P10_15 to P10_0) 
 
Modify these settings are necessary to match the display device you are using. Making the appropriate modifications 
will make it possible to confirm the operation of the display device you are using. 

 



RZ/A1H Group QE for Video Display Controller 5 Sample Program 

R01AN3430EJ0101  Rev.1.01  Page 28 of 30 
Mar 31, 2026  

7. Reference Documents 
User’s Manual 

• RZ/A1H Group User’s Manual: Hardware 
• RZ/A1H Group Renesas Starter Kit+ User’s Manual For e2 studio 

(The latest information can be downloaded from the Renesas Electronics website.) 
 
Application Notes 

• RZ/A1H Group Example of Initialization (R01AN1864JJ/EJ) 
• RZ/A1H Group Video Display Controller 5 Sample Driver (R01AN1822JJ/EJ) 
• RZ/A1H Group Graphics Library "RGA" (R01AN2162JJ/EJ) 

(The latest information can be downloaded from the Renesas Electronics website.) 
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Website and Support 
Renesas Electronics Website 

http://www.renesas.com/ 
 
Inquiries 

http://www.renesas.com/contact/ 
  

http://www.renesas.com/
http://www.renesas.com/contact/
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General Precautions in the Handling of Microprocessing Unit and Microcontroller 
Unit Products 
The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the 
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products. 

1. Precaution against Electrostatic Discharge (ESD) 

A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps 

must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be 

adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity. 

Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and 

measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor 

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices. 
2. Processing at power-on 

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of 

register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset 

pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins 

in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the 

level at which resetting is specified. 
3. Input of signal during power-off state 

Do not input signals or an I/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O 

pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal 

elements. Follow the guideline for input signal during power-off state as described in your product documentation. 
4. Handling of unused pins 

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are 

generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of 

the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal 

become possible. 
5. Clock signals 

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program 

execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator 

during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal 

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable. 
6. Voltage application waveform at input pin 

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between VIL 

(Max.) and VIH (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the 

input level is fixed, and also in the transition period when the input level passes through the area between VIL (Max.) and VIH (Min.). 
7. Prohibition of access to reserved addresses 

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these 

addresses as the correct operation of the LSI is not guaranteed. 
8. Differences between products 

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems. 

The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms 

of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values, 

operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-

evaluation test for the given product. 
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Notice 
1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products 

and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your 
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use 
of these circuits, software, or information. 

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, 
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this 
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples. 

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics 
or others. 

4. You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export, 
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required. 

5. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any 
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering. 

6. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for 
each Renesas Electronics product depends on the product’s quality grade, as indicated below. 
 "Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home 

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc. 
 "High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key 

financial terminal systems; safety control equipment; etc. 
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas 
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to 
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space 
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics 
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product 
that is inconsistent with any Renesas Electronics data sheet, user’s manual or other Renesas Electronics document. 

7. No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics 
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but 
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS 
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING 
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE, 
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND 
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT 
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH 
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO 
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE. 

8. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for 
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by 
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas 
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such 
specified ranges. 

9. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific 
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability 
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics 
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily 
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as 
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for 
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are 
responsible for evaluating the safety of the final products or systems manufactured by you. 

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas 
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of 
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these 
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance 
with applicable laws and regulations. 

11. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is 
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations 
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions. 

12. It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or 
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document. 

13. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics. 
14. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas 

Electronics products. 

(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled 
subsidiaries. 

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.  
(Rev.5.0-1  October 2020)  

Corporate Headquarters  Contact information 
TOYOSU FORESIA, 3-2-24 Toyosu, 
Koto-ku, Tokyo 135-0061, Japan 
www.renesas.com 

 For further information on a product, technology, the most up-to-date 
version of a document, or your nearest sales office, please visit: 
www.renesas.com/contact/. 
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Renesas and the Renesas logo are trademarks of Renesas Electronics 
Corporation. All trademarks and registered trademarks are the property 
of their respective owners. 

  

  

https://www.renesas.com/
https://www.renesas.com/contact/

	1.  Overview
	2. Operation Confirmation Conditions
	3. Hardware
	3.1 Hardware Configuration

	4. Software
	4.1 Operation Overview
	4.2 Sample Software Details
	4.3 Memory Map
	4.4 Peripheral Functions Used
	4.5 Interrupt Used
	4.6 Function Specifications

	5. Using the Sample Program and QE for Video Display Controller 5
	5.1 Procedure for Confirming Display with a Header File Generated by QE for Video Display Controller 5
	5.1.1 Importing the Sample Project
	5.1.2 Launching QE for Video Display Controller 5
	5.1.3 Display Device Information Settings
	(a) Entering a Registered Name
	(b) Selecting the Display Type
	(c) Inputting Control Timing Values
	(d) Control Signal Output Settings

	5.1.4 Generating a Header File
	5.1.5 Building the Sample Project
	5.1.6 Confirming Debugger Settings and Display

	5.2 Real-Time Adjustment Function Using QE for Video Display Controller 5
	5.3 Image Download Function of QE for Video Display Controller 5

	6. Adapting the Sample Program to the User Environment
	6.1 CPU and Board Initialization
	6.2 VDC5 Operation Settings
	6.2.1 Panel Clock Settings
	6.2.2 Using the LVDS PLL to Generate the Panel Clock

	6.3 GPIO Settings

	7. Reference Documents
	Website and Support
	Revision History
	General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products
	Notice

