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1 OVERVIEW

IPTest MA35_ Ul 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 1/O drive

strength.
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2 INSTALLATION
IPTest MA35_Ul 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)

i) Setup - WinUSE driver(Nuvoton VCOM) [EER R

Welcome to the WinUSB
driver(Nuvoton VCOM) Setup
Wizard

This will install WinUSBE4MUVCOM 1.0 on your computer,

It is recommended that you dose all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

Mext = |l Cancel

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).

Dec. 18, 2023 Page 4 of 20 Rev 1.01



NUVOTON MAZ35 Series

ﬁ%‘ Setup - WinUSB driver(Nuvaton VCOM) ’ —mm—

Select Destination Location
Where should WinUSE driver (Muvoton YCOM) be installed?

‘ Setup will install WinUSE driver(Nuveoton VCOM) into the following folder.

To continue, dick Next. If you would like to select a different folder, didk Browse,

C:\Program Files \WinUSB4NuVCOM Browse...

At least 19.8 MB of free disk space is required.

l < Back ][ Next = ][ Cancel

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).
8 Setup - WinUsB driver{Nuvoh_ [ESNEE=C)

Select Start Menu Folder
Where should Setup place the program's shortouts?

i Setup will create the program's shortcuts in the following Start Menu folder,

To continue, dick Next, If you would like to select a different folder, dick Browse. ll

inUSE driver(Muvoton VCOM Browse...

’ < Back ][ Mext = ][ Cancel ]

Figure 2-3 WinUSB4NuVCOM Driver Setup (3)

Step 4: Click “Next” (Figure 2-4).
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iB) Setup - WinUSB driuen:ruum- EEREE

Select Start Menu Folder
Where should Setup place the program's shortcuts?

' i Setup will create the program's shaortouts in the following Start Menu folder.

' To continue, dick Mext. If you would like to select a different folder, dick Browse. |

inlJSB driver(Muvoton YCOM Browse...

I
< Back ][ Mext = ] [ Cancel ]
Figure 2-4 WinUSB4NuVCOM Driver Setup (4)
Step 5: Click “Install” (Figure 2-5).
. "'
i8) Setup - WinUSB driver(Nuvoton VCOM) EENEE—
Ready to Install
Setup is now ready to begin installing WinUSE driver(Muvoton YCOM) on your
computer.

Click Install to continue with the installation, or dick Badk if you want to review or
change any settings.

Destination location: -
C:\Program Files\WinUSB4MUYCOM

Start Menu folder:
WiInUSE driver (Muvoton YCOM)

< Back ]l Install | [ Cancel

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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Device Dinver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

Drriver Name Status

% Nuvoton NUVCOMDevic.. Device Updated

{[==]
]
G

[ Finsh | | Cancel

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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File Action View Help
e« 2B E HE & 2 &%

& Computer Management 43 OAPCDO1535
4 {f} System Tools »-&¥ Acute PC-Based Instrument
i (B Task Scheduler > - Computer
i & Event Viewer Du Disk drives
I Global Logs P".-'E': Display adapters
I+ @l Shared Folders p-,._;..,& DVD/CD-ROM drives
i &% Local Users and Gni p-Eﬁ Human Interface Devices
» (8 Performance b -Cgg IDE ATA/ATAPI controllers
=1 Device Manager I == Keyboards
4 3 Storage I - J# Mice and other pointing devices
=7 Disk Management Dl_q":' Monitors
b Es Services and Applicat 4 .&¥ Network adapters
o L¥ Broadcom NetXtreme Gigabit Ethernet
L% VMware Virtual Ethernet Adapter for VMnet1
i ViMnet8

Device Manager
Maore Actions

4 M NUBULKDeviceClass

» - W Portable Devices

» Y5 Ports (COM & LPT)

b B Processors

[> @]P Sound, video and game contrallers
|:>--1k Systemn devices

[ i Universal Serial Bus controllers

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 MAS35 series microprocessor and computer for the IPTest. MA35_UI tool to control MA35. The
UART cable connects between the computer and MA35. UARTO 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.

UART o
| - : e b 8VI2A m—
interface ie : A s 1 CHHL T »\:umf 2
S
2e ¥
. :
- 4
- 7
2,
EADCO
USB device
interface

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_ Ul and TFA. The Excel file has “How to use” tab for ease
of use.

How to use | Revision History | Chip system parameters | DRAM timing parameters | Whole DDR settings

Figure 4-1 DDR Parameters Setting — 1

4.2  Chip System Parameters
Set DRAM type, size and data rate in this tab.

Descriptions User fills values |Units Related items

Base Address of DDR memory controller 0x404d0000 Byte

Base Address of DDR3/2 PHY 0x404c0000 Byte

Frequency of APB interface clock of DDR memary controller and DDR3/2 PHY |90 MHz tPCLK(ns) = 1000/(Frequency of APB interface clock of DDR memory controller and DDR3/2 PHY)
DDR DRAM types DDR3

DDR Data Rate 1066 MBPS tCK(ns) = 2000/DDR Data Rate(MBPS)

DRAM size per device 256 MByte Total DRAM size = (DRAM size (MBytes) per device) x (Number of ranks)

Number of ranks that system chip connects to used DRAM 1 Rank

Bit number of bank address for used DRAM 3 Bit

Bit number of row address for used DRAM 14 Bit

Bit number of column address for used DRAM 10 Bit

Output driver impedance for used DDR2 ohm valid values : DDR2 : Normal(100%), Weak{60%)

ODT(On Die Termination) for used DDR2 ohm valid values : DDR2 : Disable, 75, 150, and 50

Output driver impedance for DDR2 PHY ohm valid values : DDR?2 - 40

ODT(On Die Termination) for DDR2 PHY ohm valid values : DDR? : 150, 75, and 50

Qutput driver impedance for used DDR3 34 ohm RZQ = 240 (ohm) +/- 1%, valid values : DDR3 : RZQ/6 and RZQ/7

ODT(On Die Termination) for used DDR3 60 ohm RZQ.= 240 (ohm) +/- 1%, valid values : DDR3 : Disable, RZQ/4, RZQ/2, RZQ/6, RZQ/12, and RZ0/8
Output driver impedance for DDR3 PHY 34 ohm RZQ = 240 (ohm) +/- 1%, valid values : DDR3 : 40 and 34

ODT(On Die Termination) for DDR PHY 60 ohm RZQ = 240 [ohm) +/- 1%, valid values : DDR3 : 120, 60, and 40

Write leveling training function {only for DDR3 DRAM) Disable Write leveling training function (only for DDR3 DRAM): Enable, Disable

Figure 4-2 DDR Parameters Setting — 2

4.3 DRAM Timing Parameters
Set DRAM Timing in this tab.

- . | User fills values from DRAM data sheet | Final used DRAM parameter value
DRAM timing parameter ‘ Descriptions DRAM type for this tem |- i e Taput elodd] = [ gt fr et Re set
Command and Address Timing
CcL CAS Laten: DDR2/DDR2 | 28
CWL CAS Write Latency DDR3 ONLY 6
tRCD [ACT to internal read or write delay time DDR2/DDR 7
tRe PRE command period DDR2/DDR3 7
tRC JACT to ACT or REF command period DDR2/DDR3 26
TRAS max Maximum period of ACT to PRE command DDR2/DDR 9354
RAS min iinimum period of ACT to PRE command DDR2/DDR2 15
IDLLK DLL locking time DDR3 ONLY 512
RTP Internal READ Command to PRECHARGE Command dela DDR2/DDR 3
TWIR Delay from start of internal write transaction to internal read command| DDR2/DDR3 4
TWR WRITE recovery time DDR2/DDR3 8
tMRD Mode Register Set command cycle time DDR2/DDR: 4
tMoD Viode Register Set command update delai DDR3 ONLY 12
o CAS# to CAS# command dela DDR2/DDR3 4
tRRD IACTIVE to ACTIVE command period for 2KB page DDR2/DDR: 4
AW Four activate window for 2K8 page size DDR2/DDR 2
Calibration Timing (ONLY for DDR3)
Zainit [Power-up and RESET calibration time [oDRS ONLY | 512 640] 512
2Qoper [Normal operation Ful calibration time [DDR3 ONLY | 256| 320] 256
1zacs [Normal operation short calibration time |oDR3 ONLY | 64] 80[ 64
Self Refresh Timing

x5 Exit Self Refresh t ds not requiring a locked DLL DDR3 ONLY 5 170] 91
IXSDLL Exit Self Refresh t d: ing a locked DLL DDR3 ONLY 512 512
CKSRE [valid clock ement after Self Refresh Entry [SRE) DDR3 ONLY 5 10 5
CKSRX [Valid Clock ement after Self Refresh Exit (SRX) DDR3 ONLY 5 10|

IXSNR Exit Self Refresh to a non-Read command DDR2 ONLY HVALUE!
IXSRD Exit Self Refresh to a Read command DDR2 ONLY -l

Refresh Timin
RFC [REF command to ACT or REF command time |oDR2/DDR3 160] 85
REFI |average periodic refresh interval [opR2/0DR 1950] 1039
Power Down Timing
P [Exit Power Down with DLL on to any valid command; Exit Precharge | DDR2/DDR3 | 3] 6] 3
AXPDLL Exit Precharge Power Down with DLL frozen ds requiring a _[DDR3 ONLY. | 10‘ 24‘ 13
CKE CKE minimum pulse width DDR2/DDR3 3 5.625 3
XARD Exit active power down to Read command DDR2 ONLY -l
IXARDS [Exit active power down to Read command (slow exit, lower power) DDR2 ONLY -l
‘Wiite Leveling Timing (ONLY for DDR3)

tWLMRD [First DQS/DQS# rising edge after write leveling mode is programmed | DDR3 ONLY 40
TWLO ‘WFHE leveling output delay ‘DDRg ONLY El 5

Figure 4-3 DDR Parameters Setting — 3

44 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.

Register name __[Register Address Offset |Field register name Calculation Equation (DEC)/Method |Setting value of Field registers{HEX] Setting value of registers(HEX,
Register settings of DDR memory controller (UMCTL2) (Base Address = 0x404d0000)
Reserved[31:2] 0 [0x0
DBG1[31:0] 0x304 }msimf[l] }o }Oxﬂ |oxooooooo1 Cal & Gen
dis_dato] 1 Joxt |
Reserved[31:8] o [oxa
dis_cam_drain_selfref(7] o o0
Reserved|6] o ox0 ReSGt
selfref_sw[s] o o0
PWRCTL[31:0] 0x30 Reserved[4] o ox0 0x00000001
en_dfi_dram_clk_disable[3] o o0
Reserved[2] o j0x0
powerdown_en[1] o o0
selfref_en[0] 1 lox1
Reserved[31:26] o [ox0
active_ranks[25:24] 1 joxt.
Reserved[23:20] o o0
burst_rdwr[19:16] B joxa
dll_off_mode[15] o o0
e 50 Reserved[14] o joxa
data_bus_width[13:12] o o0
Reserved[11] o joxa
en_3t_timing_mode[10] o o0
burstchop[9] o joxo
Reserved[8:1] o o0
ddra[0] 1 Jox1

Figure 4-4 DDR Parameters Setting — 4

4.5 DDR Calibration Tool
Open the IpTest MA35_Ul.exe. Click “Load DDR firmware” to do DDR calibration.

0 MA3S Calibration Tool — o

I Load DDR. Firmware I

Load SDH/SPI Firmware

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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&> MA35 Calibration Toel DDR Mode - X

Convert ddr_init. bt

File Mame: |C:,|'m335d1,|'ddr_init.b(t |I Browse I
Start Convert 2

Attach Firmware

3

Start Attach I

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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Calibration
Firmware Mame: |C:fma.35d1}ddr.bin | Browse I
length:  Ox | 10000 2 1

Speed: E;? 1066 mbps () 300 mbps () 667 mbps

Start Calibration § £

9% | #EHEHEHEHD
95%| #REFREHRES
9% | #EHEHEHEHD
95%| #REFREHRES
9% | #EHEHEHEHD
95| #EEEEEEEE0
95%| #REFREHRES
9% | #EHEHEHEHD
95%| #REFREHRES
9% | #EHEHEHEHD
95%| #REFREHRES i
98| #EHHHHHEHD OUtpUt WIndOW
3% | #EEEEEEEED
98| #EHHHHHEHD
e e ]
3% | #EEEEEEEED
98| #EHHHHHEHD
3% | #EEEEEEEED
98| #EHHHHHEHD
3% | #EEEEEEEED
98| #EHHHHHEHD
3% | #EEEEEEEED
98| #EHHHHHEHD
100%| #5885 58828
Test Pass

Successfully programmed 1 device(s)

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.

0 MA35 Calibration Tool — o4

Load DDR. Firmware

Load SDH/SPI Firmware

Figure 5-1 High Speed IP Calibration — 1

® Step 1: Browse the suitable DDR initial file.
® Step 2: Click “Start Attach”.

0 MA3S Calibration Tool SDH/SPI Mode — >

Firmware Attach

Firmware Mame: |C:,‘ma35dlfddrimgﬂﬂABSDIGABB?C.bin | Browse I
Start Attach f| 2

Figure 5-2 High Speed IP Calibration — 2

51 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).
‘0’ 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.

Calibration

P—
Firmware Option O sD @ SPI 1
SDH bus width 4-hit 8-hit
SDH Setting PJ_DSL P1_DsSH

Start Calbration | 2

0%
5%]|5
10%|#
15%|#5
20%|%=
24%|#%4
28%|=#8

400%%|##
03%|##F
73%|2
83|22
. .
100% Output Window
X 0
X
X
0O 0000000
X X ¥ X X X X X
X XN X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
N oM X XN X X XN X
K X ¥ X ¥ X X X
X X X X X X X X

Test Pass

Successfully programmed 1 device(s)

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 qspiO 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 PD0O~5 GPIO driving strength to 4.

gqspie
{
pinctrl gqspi@: gspi@grp{
nuvoton,pins =
<SYS_GPD_MFPL_PD@MFP_QSPIO_SS@ &pcfg_spi_drive4d 1 _8V»>,
<SYS_GPD_MFPL_PD1MFP_QSPIO CLK &pcfg_spi_drive4d 1 _8V»>,
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<SYS_GPD_MFPL_PD2MFP_QSPI@_MOSIO &pcfg_spi_drives 1_8V>,
<SYS_GPD_MFPL_PD3MFP_QSPI@_MIS00 &pcfg spi_drived 1_8V>,
<SYS_GPD_MFPL_PD4MFP_QSPI®_MOSI1 &pcfg_spi_drived 1 8V>,
<SYS_GPD_MFPL_PD4MFP_QSPI®_MOSI1 &pcfg_spi_drived 1 _8V>,
¥
s
5.2 SDH

MAS35 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). ‘0’ means pass, and ‘x’ means fail. In Figure 5-4, the suitalble I/O drive
strength for CLK is 0x1 ~ 0x5. The suitable 1/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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Firmware Option

) 4hit ® a-hit | 2

SOH bus width

P1_DSH |0x0
-

50H Setting

|
=]
=
[l
!
-]
]
]
o
8
w1

95| #EFEEEEEES
100%|####55455F

¥ XN XN X X X X X
¥ XN XN X X X X X
¥ XN XN X X X X X
¥ XN XN X X X X X
¥ XN XN X X X X X
¥ XN XN X X X X X
¥ XN XN X X X X X
¥ XN XN X X X X X

=
0
T
=
<
5
=3
5
O

[ J T T T T v I o B+
O oQ0O0CO0OO0OCO0OO
O oQ0O0CO0OO0OCO0OO
O oQ0O0CO0OO0OCO0OO
O oQ0O0CO0OO0OCO0OO
O oQ0O0CO0OO0OCO0OO
O oQ0O0CO0OO0OCO0OO
0 0 0 0 0 0 00

O oQ0O0CO0OO0OCO0OO
O oQ0O0CO0OO0OCO0OO
O oQ0O0CO0OO0OCO0OO
O oQ0O0CO0OO0OCO0OO
O oQ0O0CO0OO0OCO0OO
O oQ0O0CO0OO0OCO0OO
0 0 0 0 0 0 00

Lk 3

O oQ0O0CO0OO0OCO0OO
O oQ0O0CO0OO0OCO0OO

Output Window

000 O0CO0OO0OO0OD0
0o Qo O0OO0OO0O0
OO0 O0O0O0OO0OO0OOD
000 O0CO0OO0OO0OD0
o Q00000
0o Qo O0OO0OO0O0
00 0O0O0OO0OO0O0

000 O0CO0OO0OO0OD0
o Q00000
OO0 O0O0O0OO0OO0OOD
00 0O0O0OO0OO0O0
o Q00000
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Test Pass

Successfully programmed 1 device(s)

Figure 5-4 SDH Calibration

After setting the drive strength of PJO to 3 and configuring SYS_GPJ_MFPL_PJOMFP_eMMC1_DAT4
to pcfg_sdhci_drive3_1 8V, the following entries should be added to the table:

sdhcil {

pinctrl sdhcil 1 8V: sdhcil 1 8Vgrp {

nuvoton,pins =
<SYS_GPJ_MFPL_PJOMFP_eMMC1_DAT4 &pcfg _sdhci_drive3 1 8V>,
<SYS_GPJ_MFPL_PJIMFP_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_DATO &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>;

}s
}s
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6 REVISION HISTORY

Date Revision Description

Add support for MA35D0 and MA35HO.
2023.12.18 101 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.

Please note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheef belong to their respective owners.
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