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The information described in this document is the exclusive intellectual property of 
 Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton. 

 

Nuvoton is providing this document only for reference purposes of NuMicro microcontroller and 
microprocessor based system design. Nuvoton assumes no responsibility for errors or omissions. 

All data and specifications are subject to change without notice. 

 

For additional information or questions, please contact: Nuvoton Technology Corporation.  

www.nuvoton.com 
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1 OVERVIEW 

IPTest_MA35_UI is a high-speed IP calibration tool for the MA35 series microprocessor, including 
MA35D1, MA35H0, and MA35D0. It communicates with MA35 through USB interface, allowing user to 
issue commands from a computer to test DDR parameters setting and SDH/ SPI high speed I/O drive 
strength. 
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2 INSTALLATION 

IPTest_MA35_UI is released in executable form. The executable file can be executed directly without 
installation. 

2.1 Install USB Driver 

The USB VCOM driver must be installed on the computer to use the IPTest_MA35_UI tool. To install 
the USB VCOM driver, please follow the steps below: 

Step 1: After connecting the computer and the MA35 through USB cable, after turning on the power of 
the MA35 series microprocessor, Windows will find a new USB device, and select the executable file 
WinUSB4NuVCOM.exe on the computer to start installing the driver. (Figure 2-1) 

 

 

Figure 2-1 WinUSB4NuVCOM Driver Setup (1) 

Step 2: Click "Next". This screen tells you that the WinUSB4NuVCOM 1.0 driver is about to be installed 
(Figure 2-2). 
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Figure 2-2 WinUSB4NuVCOM Driver Setup (2) 

Step 3: Select the path the user wants to install or use the default path and click “Next” after confirming 
(Figure 2-3). 

 

Figure 2-3 WinUSB4NuVCOM Driver Setup (3) 

Step 4: Click “Next” (Figure 2-4). 
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Figure 2-4 WinUSB4NuVCOM Driver Setup (4) 

Step 5: Click “Install” (Figure 2-5). 

 

Figure 2-5 WinUSB4NuVCOM Driver Setup (5) 

Step 6: Click “Finish” to complete the installation of the USB VCOM driver (Figure 2-6). 
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Figure 2-6 WinUSB4NuVCOM Driver Setup (6) 

After the installation of the USB VCOM driver is successfully completed, the user can confirm that the 
Windows operating system should detect the new device and automatically load its corresponding USB 
settings. Users can see “WinUSB driver (Nuvoton VCOM)” in Device Manager, which means the driver 
is installed successfully as shown in Figure 2-7. 
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Figure 2-7 IPTest_MA35 VCOM Device 
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3 HARDWARE CONFIGURATION 

3.1 Hardware Connection 

The MA35 IBR is communicated with IPTest_MA35_UI through USB port 0. A USB cable should connect 
between MA35 series microprocessor and computer for the IPTest_MA35_UI tool to control MA35. The 
UART cable connects between the computer and MA35. UART0 is used to show debug messages 
printed by IPTest_MA35_UI firmware and is not used for data transfer between MA35 and computer. 
As an example, Figure 3-1 shows the USB device and UART interface on NuMaker-HMI-MA35D1 board. 

 

Figure 3-1 Board Connection 
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4 DDR CALIBRATION 

4.1 DDR Parameters Setting  

Nuvoton provides an Excel file – ddrmctl2_PAIS_Tool_v3.11.xlsm – to fill in the DDR parameters and 
then generate files for use by IpTest_MA35_UI and TFA. The Excel file has “How to use” tab for ease 
of use. 

 

Figure 4-1 DDR Parameters Setting – 1 

4.2 Chip System Parameters 

Set DRAM type, size and data rate in this tab. 

 

Figure 4-2 DDR Parameters Setting – 2 

4.3 DRAM Timing Parameters 

Set DRAM Timing in this tab. 

 

Figure 4-3 DDR Parameters Setting – 3 

4.4 Whole DDR Settings 
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Set all DDR control registers in this tab. Click “Cal & Gan” to generate the DDR initial file – ddr_init.txt.  

 

Figure 4-4 DDR Parameters Setting – 4 

4.5 DDR Calibration Tool 

Open the IpTest_MA35_UI.exe. Click “Load DDR firmware” to do DDR calibration. 

 

Figure 4-5 DDR Calibration – 1 

⚫ Step 1: Browse the ddr_init.txt. 

⚫ Step 2: Click “Start Convert”. 

⚫ Step 3: Click “Start Attach”. 
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Figure 4-6 DDR Calibration – 2 

⚫ Step 1: Browse the ddr.bin. 

⚫ Step 2: Set test length, 0x10000 for example. 

⚫ Step 3: Set test data rate. Default is 1066 mbps. 

⚫ Step 4: Click “Start Calibration”. 

⚫ Step 5: The test result is shown in output window. 
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Figure 4-7 DDR Calibration – 3 
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5 SDH/SPI I/O DRIVE STRENGTH 

This test program should be loaded and run in DDR. Before loading firmware, please do DDR 
initialization. Here is the attached command format where DDR_INIT is the DDR initialize code match 
the MA35 series microprocessor part. 

The DDR type of MA35 series MCP package supports MA35D03F767C, MA35D03F867C, 
MA35D16A887C, MA35D16F787C, MA35D16F887C, MA35D16F987C, MA35D16H887C, and 
MA35H04F767C. Please select the DDR firmware corresponding to the MA35 chip on target board. 

 

Figure 5-1 High Speed IP Calibration – 1 

⚫ Step 1: Browse the suitable DDR initial file. 

⚫ Step 2: Click “Start Attach”. 

 

Figure 5-2 High Speed IP Calibration – 2 

 

5.1 SPI 

Use this program to test I/O drive strength. 

⚫ Step 1: Click “SPI”. 

⚫ Step 2: Click “Start Calibration”. 

⚫ Step 3: The test result is shown in output window. 
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The test result is: Row is MRxPhase (SPIx_Internal[16:12]). Column is GPIO drive strength (PD_DSL).  
‘o’ means pass, and ‘x’ means fail. In Figure 5-3, the suitable value is MRxPhase = 0x3, and I/O drive 
strength = 0x4. The value of PD_DSL register = 0x0044444. 

 

 

Figure 5-3 SPI Calibration 

The above output window shows the suitable value is MRxPhase = 0x3, and I/O drive strength = 0x4. 

Apply the two settings to Linux device tree. First, modify the value of “mrxphase” in qspi0 from default 
value 0 to 3. Then, modify QSPI pinctrl settings in device tree to change GPIO driving strength. Since 
I/O drive strength should be 4 per calibration result, set QSPI0 PD0~5 GPIO driving strength to 4. 

 qspi0 

       { 

           pinctrl_qspi0: qspi0grp{ 

               nuvoton,pins = 

                     <SYS_GPD_MFPL_PD0MFP_QSPI0_SS0  &pcfg_spi_drive4_1_8V>, 

                     <SYS_GPD_MFPL_PD1MFP_QSPI0_CLK  &pcfg_spi_drive4_1_8V>, 
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                     <SYS_GPD_MFPL_PD2MFP_QSPI0_MOSI0 &pcfg_spi_drive4_1_8V>, 

                     <SYS_GPD_MFPL_PD3MFP_QSPI0_MISO0 &pcfg_spi_drive4_1_8V>, 

                     <SYS_GPD_MFPL_PD4MFP_QSPI0_MOSI1 &pcfg_spi_drive4_1_8V>, 

                     <SYS_GPD_MFPL_PD4MFP_QSPI0_MOSI1 &pcfg_spi_drive4_1_8V>, 

           }; 

        }; 

 

5.2 SDH 

MA35 series microprocessor only has one SD high speed port – SDH1. Use this program to test I/O 
drive strength. Default bus width is 4-bit. 

⚫ Step 1: Click “SD”. 

⚫ Step 2: Click bus width. Default is 4-bit. 

⚫ Step 3: Set I/O drive strength. 

⚫ Step 4: Click “Start Calibration”. 

⚫ Step 5: The test result is shown in output window. 

The test result is: Row is CMD I/O drive strength (PJ_DSL[26:24]). Column is DATA I/O drive strength 
(PJ_DSL and PJ_DSH).  ‘o’ means pass, and ‘x’ means fail. In Figure 5-4, the suitalble I/O drive 
strength for CLK is 0x1 ~ 0x5. The suitable I/O drive strength of CMD and DATA is 0x0 ~ 0x7. Select 
the middle value: PJ_DSL is 0x33003333, PJ_DSH is 0x00003333. 
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Figure 5-4 SDH Calibration 

After setting the drive strength of PJ0 to 3 and configuring SYS_GPJ_MFPL_PJ0MFP_eMMC1_DAT4 
to pcfg_sdhci_drive3_1_8V, the following entries should be added to the table: 

sdhci1 { 

 pinctrl_sdhci1_1_8V: sdhci1_1_8Vgrp { 

 nuvoton,pins = 

  <SYS_GPJ_MFPL_PJ0MFP_eMMC1_DAT4 &pcfg_sdhci_drive3_1_8V>, 

  <SYS_GPJ_MFPL_PJ1MFP_eMMC1_DAT5 &pcfg_sdhci_drive3_1_8V>, 

  <SYS_GPJ_MFPL_PJ2MFP_eMMC1_DAT6 &pcfg_sdhci_drive3_1_8V>, 

  <SYS_GPJ_MFPL_PJ3MFP_eMMC1_DAT7 &pcfg_sdhci_drive3_1_8V>, 

  <SYS_GPJ_MFPL_PJ6MFP_eMMC1_CMD &pcfg_sdhci_drive3_1_8V>, 

  <SYS_GPJ_MFPL_PJ7MFP_eMMC1_CLK &pcfg_sdhci_drive3_1_8V>, 

  <SYS_GPJ_MFPH_PJ8MFP_eMMC1_DAT0 &pcfg_sdhci_drive3_1_8V>, 

  <SYS_GPJ_MFPH_PJ9MFP_eMMC1_DAT1 &pcfg_sdhci_drive3_1_8V>, 

  <SYS_GPJ_MFPH_PJ10MFP_eMMC1_DAT2 &pcfg_sdhci_drive3_1_8V>, 

  <SYS_GPJ_MFPH_PJ11MFP_eMMC1_DAT3 &pcfg_sdhci_drive3_1_8V>; 

 }; 

}; 
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6 REVISION HISTORY 

Date  Revision Description 

2023.12.18 1.01 

Add support for MA35D0 and MA35H0. 

Rename this document from MA35D1 to MA35 Series. 

Update description of load DDR firmware.  

2023.04.06 1.00 Preliminary issued. 
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Important Notice 

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any 
malfunction or failure of which may cause loss of human life, bodily injury or severe property 
damage. Such applications are deemed, “Insecure Usage”.  

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic 
energy control instruments, airplane or spaceship instruments, the control or operation of 
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all types 
of safety devices, and other applications intended to support or sustain life.   

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims 
to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages 
and liabilities thus incurred by Nuvoton. 
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