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QE for USB: A Dedicated Tool for USB R20ANDA1SEIOLL0

ev.l.
Usage Guide Jun.10.25
Introduction

By using QE for USB V2.0.0 (the technical preview edition), one of the application-specific QE (Quick and
Effective tool solution) products from the Renesas solutions toolkit, you can easily debug USB systems,
shorten development periods, and reduce costs.

This guide illustrates how to use this tool and is based on actual examples. For details on individual
functions, also refer to the QE for USB help system.

Target Device

RX family: RX111, RX231, RX65N, RX651, RX64M, or RX71M
RL78 family: RL78/G1C or RL78/L1C

RA family: RA2L2(#)

Chapters 7 and 8 in the table of contents below are only supported by devices marked with (#).
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QE for USB: A Dedicated Tool for USB Usage Guide

1. Configuration of a System

The configuration of a system where QE for USB is in use is shown below.

s %
/\x\%
L4
I:/' _
E1 emulator
Target board Development environment:
9 e? studio 2025-04 or a later
version
USB cable ersio

+ QE for USB plug-in

Figure 1-1 Configuration of a System

The combination of an EK-RA2L2 and the USB firmware are used as the example of a system in this usage
guide.

Operating Environment

e Host OS
Windows 10 or 11 (Japanese or English edition)
e Emulator
E2 emulator or E2 emulator Lite
¢ Development environment
e? studio 2025-04 or later
e Target board
The RSK for the target device (MCU), the HMI solution kit, and the target device are mounted on the
target board.

*The user must provide support in the form of the e? studio, the emulator, and the target board.
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2. Installing QE for USB

You can obtain QE for USB from the URL below.
https://www.renesas.com/ge-usb

Alternatively, you can download QE for USB by selecting this usage guide from the smart browser of the e2
studio and right-clicking on the menu item [Sample Code (download)].

Install QE for USB through the following steps.

Step 1 Run  Window = Help
2 % @ Welcome
(Z) Help Contents C/C++
%4 Search

Dynamic Help

Key Assist... Ctrl+Shift+L
Tips and Tricks...
Cheat Sheets...

Document Search
Tool News
K& RenesasRulz Community Forum
47 Add Renesas Toolchains
oy CheckforUpdates. . [Install New Software...] in the
L&_nstall New Software.. I [Help] menu of the e? studio
L8 R &R N R &R _ &R _§B N §B N N N N _§N _§N_
83 Installation Details
& AR Embedded Workbench plugin manager...

About e2 studio

Step 2

[ install O PY
Available Software

Select a site or enter the location of a site. e

J.l_
o re 0
Pt o or select a site vt Add. |
- -
Find more software by working with the "Available Software Sites” preferences. [Add] bUtton

type filter text

MName Version

() Thereis no site selected.
Select All Deselect All

Details
Show only the latest versions of available software Hide iterns that are already installed
Group items by category What is already installed?
[ Show only software applicable to target envirenment
Contact all update sites during install to find required software

@ < Back Next > [ Cancel
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QE for USB: A Dedicated Tool for USB

Usage Guide

Step 3

Add Repository

t-----------------------

©

Install

Available Software
Check the items that you wish to install.

Step 4

Archive...

Specify the zip file for
QE for USB that has
been downloaded.

[ ]
D) =

Work with: | Update Site - jarfile:/C:/Users/app/Desktop/V102_Eng/RenesasQE_usb_V102.zipl/

v Add...

type filter text

o N e

I 000 Renesas

QE
-

Select All Deselect All

Details

Show only the |atest versions of available software

Group items by category

Find more software by working with the "Available Scftware Sites" preferences.

Version

: Select this check box.

1item selected

Hide iterns that are already installed

What is already installed?

[[]Show only software applicable to target environment

Contact all update sites during install to find required software

T T

{3 3§

FEinish Cancel

Click on the [Next] button.

Although a security warning message appears,
select the certificate and restart the e? studio to
complete installation.

Figure 2-1

Installing QE for USB (in Outline)
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QE for USB: A Dedicated Tool for USB Usage Guide

<How to Install This Product (Detail)>

1.

oo

8.

9.

Start e2 studio.

2. From the [Help] menu, select [Install New Software...] to open the [Install] dialog box.
3.
4. Click the [Archive] button, select the zip file for installation in the opened dialog box, and click the [Open]

Click the [Add...] button to open the [Add Repository] dialog box.

button.

Click the [OK] button in the [Add Repository] dialog box.

Select the [Renesas QE for USB] and [Renesas QE common] check boxes displayed in the [Install] dialog
box and click the [Next] button.

. Check that [Renesas QE for USB] and [Renesas QE common] are selected as the target of installation,

and click the [Next] button.

After confirming the license agreements, select the [l accept the terms of the license agreements] radio
button, and click the [Finish] button.

A security warning message will appear; click the [OK] button to continue installation.

10.If the dialog of the trust certificate is displayed, check that certificate and click the [OK] button to continue

installation.

11.When prompted to restart e? studio, restart it.
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3. Importing the Sample Project
You can obtain a sample project for use with RX or RA2L2 devices from the URLs below.

For RX devices: https://www.renesas.com/software-tool/usb-drivers

For RA2L2 devices: https://github.com/renesas/ra-fsp-examples

The downloaded project is imported to the e2 studio through the following steps.

Step 1 IE‘ Debug - 2 studic
File Edit Source Refactor Mavigate Search Project RenesasViews Run
New Alt+Shift+N >
Open File...
Close Chrl+W
Close All Ctrl+Shift+W
Save Ctrl+S
@l SaveAs...
Save All Ctrl+Shift+5
Revert
Move...
Rename... F2
Refresh F5
Convert Line Delimiters To ¥
Print... Ctrl+P
Switch Workspace ¥
Restart
-----------------I 2 . .
Loy import.. e studio [File] -> [Import] menu
Properties Alt+Enter
Step 2
Import O X
Select \‘
Create new projects from an archive file or directory. | g E I
Select an import source:
type filter text
v (= General A
J& Archive File
el el Bt QLN Rioiact o
[ = Existing Projects into Workspace ]
- e = === ==& |mport the existing project into the workspace.
ff HEW Project
[C] Preferences
= Rename & Import Existing C/C++ Project into Workspace
T Renesas Common Project File
= C/C++
(= Code Generator v
(?3' < Back Mesxt > Finish Cancel
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QE for USB: A Dedicated Tool for USB Usage Guide

Step 3 & import O X
Import Projects SR
Select a directory to search for existing Eclipse projects. { A/
O Select root directory: Browse.
:-(@-'S-ele-ct-ar-cr?v;fﬁe:- -TC;IJ-se-rs?aS_l?E)TSE%Bo_wﬁt;acTsk’-ra?IE-_t:sl-(-v- : Browse... Specify the downloaded
Projects sample project.
Select ra2l2. Deselect Al
Refresh
Options
Search for nested projects
Copy projects into workspace
[[] Close newly imported projects upon completion
[JHide projects that already exist in the workspace
Working sets
[JAdd project to working sets New...
Select.
@ < Back Next Cancel
Click on [Finish]. This completes importing of the sample
project.
Figure 3-1 Importing the Sample Project
R20AN0413EJ0110 Rev.1.10 Page 7 of 23
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4. Using QE for USB to Check a USB Connection
Build and execute the sample project to check the state of a USB connection by using the QE for USB tool.

Prepare a USB cable for connecting the target board to the USB host (PC).

4.1 Showing the USB State on the [USB State Chart (QE)] View

(hardware debugging)

C/C++ - PHID/demo_src/main.c - &

File Edit Source Refacfor, gate Search Project Renesas Views Run  Windo Help

i SRR T @i g gy el brayivie
[l | S )
[ Praject Explorer 3 = B | [g mainc B2
B <)_='4> k=4 2 ®* BISC_;.I.'-'.ERD
20 @ * File Name : main.c
v e P_HID [HardwareDebug] 24 @ * History : DD.MM.YYYY Version Descripti
it Includes 28
w [ demo_src 30 @® Includes <System Includes»> , "Project
(= include 32
[£] main.c 34 @ External variables and functions
. 36 extern void wusb_main(void);
[ r_usb_phid_apl.c 37 -
€] r_usb_phid_descriptor.c Sﬂ @® Function Name  : main[]
@ r_ush_phid_echo_apl.c 44 = void main(void)
[€] r_ush_phid_keyboard_apl.c 45 )
[€] r_usb_phid_mouse_apl.c if usb_main(); /~
[€] r_usb_rsk_irg.c _1_3 while(1);
[€] r_ush_rsk_keydriver.c 49
[€] r_usb_rsk_leddriver.c 51 @End of function main()
[€] r_usb_rsk_lowpower.c 53
2 rbsp > | .
@8 r_config ;2 @End OFf File

When you start debugging for the first time, you must make the required
initial settinas shown below in the dialoa boxes that are displaved.

1. Select the RA/RA2. 2. Select the R7FA2L209 as the device.
e o
-] [5] x Device Selection

Desion Galsction Vou can fifer Gevices by reguiar epracsion

fior doccs by regular vpreszen
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Step 2: Open [USB State Chart (QE)].

Debug - PHID/r_bsp/board/rskné3n/resetprg.c - e studio

File Edit Source Refactor MNavigate Search Project RenesasViews Run  Window Help

i SRS SRR (Al
% Debug 2
~ [t PHID x [Renesas GDB Hardware Debugging]
v 12 PHID.x[1]

~ o Thread #1 1 (single core) (Suspended : Signal : §

C/Cer P TR SR = S T FR R
Code Generator >

Debug ¥

2 solution toolkit > O~ % @
Partner 05 ¥

Renesas OF » § USBDescriptors (QF)

= PowerON_Reset PC() at resetprg.c:147 OxffeD6d04
w Ci/Renesas/e2_studio/DebugComp/r-elf-gdb (7.8.2)
pi| GDB server

J ) S ST G AL il e s e s ]
I § UsEState Chart (QE)

= e o o e e

Step 3: Run the system.

Show the [USB State Chart (QE)] view.

/ Button for running the system

8] Debug - PHID/_bsp/board/rskné3n;

File Edit Source Refactor Navigate Search Project RenesasViews Run

o= 7|®"$'@w‘ﬁﬂ?ﬁ_1&'ﬂ'%vu> S S e S R
) q
[uckcces | @ | G- o
4 Debug 22 O~ % P S M|iv & T = O % Breskpoints =g
v [ PHIDx [F O x|mES
v@w—m@ o X [ =

e elp

PHID.x [Renesas GDB Hardware Debugging] GDB server

v o T| § USE State Chart (QF) 52 Z B8 =8
» C/Re USB State Chart
o5 GDBY  Suspended
Configured
Address
Default
Powered
Proje =n
7 Tfee6de  Attached LR o % 7
: ECLARE STACK ~
o Detached ; ; ; H ; ; H ‘mh
" v
- 1 02 3 04 0.5 0.6 07 08 0.9 1 ‘ 3
Index
B Console &3 18-o~-=8

Finished firmare update

Target endian (MDE pin) little
Finished target conmection
Target connection status - OK

e e

<

~

fa ]

In this state, with the system running, connect the target board to
the PC (host) via the USB cable.

Step 4: Connect the USB cable.

Peripheral &

tTo USBO

R20AN0413EJ0110 Rev.1.10
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§ USB State Chart (QF) 3¢

USB State Chart (Connecting...)

Suspended

Configured

Address

4 AB=18

You can watch the state of the
processing to make the USB connection
(enumeration) in the state chart. In the
figure at left, the state of the USB is

Default ]

Attached G

Detached

[Address], and ‘Connecting...’ is
indicated.

§ USB State Chart (QF) 52

A==

USB State Chart (Connected)

Suspended

Configured |

Address

Default

Powered

Attached |-

Detached - ; ; ; ;

Once the connection is successfully made,
the state of the USB is [Configured], and
‘Connected’ is indicated.

"
=
@

Note 1:
If the state of the USB does not become
[Configured], you may not have installed the
USB driver. Install the USB driver that suits
your system.

USB State Chart (Connecting...)

Note 2:

If the message “The function that this view uses is not found. Please refer to help for this
view.” is displayed and no chart is drawn, a function required for drawing the chart may
not have been found due to compiler options for optimization.

Refer to [Troubleshooting] in the help display for the [USB State Chart (QE)] view.

R20AN0413EJ0110 Rev.1.10
Jun.10.25
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How to check the setup data:

Click on [Show the Setup Data] in the upper-
right corner of the view to check the setup data

= corresponding to each plot of the chart.
A= : = 7

§ USB State Chart (QF) 22 ; AUE = 0O

USB State Chart (Connected)

Default

Powered
Attached

Detached T

T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Index

N N N N NN BN NN BN BN NN BN BN BN BN N SN BN N SN B N NN B BN NN B B S .
20: state=Address : Setup Data(type=DeviceToHost, Standard, Device : request=GET_DESCRIPTOR : value=770: index=1033 : length=255) I

21: state=Address : Setup Data(type=DeviceToHost,Standard, Device : request=GET_DESCRIPTOR : value=1536: index=0: length=10)
I 22: state=Address : Setup Data(type=DeviceToHost,Standard, Device : request=GET_DESCRIPTOR : value=256: index=0: length=18) I

23: state=Address : Setup Data(type=DeviceToHost,Standard, Device : request=GET_DESCRIPTOR : value=512 : index=0: length=0)

I 24: state=Address : Setup Data(type=DeviceToHost,Standard, Device : request=GET_DESCRIPTOR : value=512 : index=0: length=41) I
|
wl

I 25: state=Address : Setup Data(type=HostToDevice,Standard, Device : request=SET_CONFIGURATION : value=1: index=0: length=0)
26: state=Configured

The horizontal axis of the chart does not indicate time but an index (up to 50) for state
transitions which corresponds to the indices at the start of each line of the setup data.

Setup data:

Setup data are sent from the host PC to the target device (peripheral) for acquiring or
setting information during processing for the USB connection. If there is a problem
while the USB connected is being made, you will need to check the setup data.

Figure 4-1 Checking the USB Connection
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5. Using QE for USB to Check the Settings of Registers of the USB Controller

We use QE for USB to check the settings of registers of the USB controller. In this view, you can check the
values and meanings of registers that are required for the use of the USB controller. If there is a problem
with a setting, the “NG” mark will be shown.

5.1 Showing Registers that Have been Set

Step 1: Show the [USB Setting Registers (QE)] view.

Debug - PHID/r_bsp/board,/rskreb3n/resetprg.c - e2 studic

File Edit Source Refactor MNavigate Search Project RenesasViews Run  Window Help
| SR AR oo P (S ST 3 i SRR

Code Generator >
Debug >
[ T
’{S Debug ed solution toolkit » b % @
~ [£7] PHIDx [Renesas GDB Hardware Debugging] Partner 05 N
v [ PHIDx[1] - .
~ o Thread #1 1 (single core) (Suspended : Signal : § [a==s >_‘_\ JWWWWL - -
= PowerON_Reset PC() at resetprg.c:147 OxffeD6d04 IJ -USEEﬁ-iﬂQ-REQi;tEVS-(Qi -
w| CifRenesas/e2_studio/DebugComp/m-elf-gdb (7.8.2) i USE State Chart (QE)
vl GDB server §  USB Simplified Protocol Analysis (QF)

Select [USB Setting Registers (QE)] during debugging
(while the program is stopped).

Note:
When the device has two USB channels,
the filtering function is useful.

Step 2:
Check the values of registers that have been set.
r _— -
§ USB Setting Registers (QF) 52 L '_g EEikgst = &8
-_—
Description Status Register Name Value &
USB Operation Enable ~ Enable SBO.SYSCFG.USBE Ox1
D+ Line Resistor Contral I ~  OK(Pullup-enabled) IJSBD.SYSCFG.DPRPU sl
D+/D- Line Resistor Control I +  QK(Pulldown-dizabled) lJSBD.SYSCFG.DRPD Ox0
Controller Function Select I +  QK(Function) lJSBD.SYSCFG.DCFM Ox0
USB Clock Enable I + Enable JUSBO.5YSCFG.SCKE w1
USB Address I + OKUSE Address assigned) JUSBO.USBADDR.USBADDR 003
Pipe Window 5elect I v Mot Selected JUSEO.PIPESEL.PIPESEL 0x0
Endpoint Number | v Unused pipe 'JSBD.PIPECFG.EPNUM 0x0
Transfer Direction I ~ OK(Data receiving direction) SBO.PIPECFG.DIR 00
Pipe disabled at end oftransferl + Pipe continued at the end of t... SBO.PIPECFG.SHTMAK s
Transfer Type I ~ Pipe Window is not selected lUSBD.PIPECFG.TYPE Ox0 hd
< >
[ - -
Green check marks indicate values that are OK.
NG values are indicated as shown below.
X NG
Figure 5-1 Checking Register Settings
R20AN0413EJ0110 Rev.1.10 Page 12 of 23

Jun.10.25 RENESAS




QE for USB: A Dedicated Tool for USB

Usage Guide

5.2 Debugging Register Settings

If USB connection fails due to defective settings of registers, you may be able to solve the problem by
checking the [USB Setting Registers (QE)] view. The following shows an example when the setting of the
[Transfer Type] bits in the given register is incorrect.

Step 1:  Open the [USB Setting Registers (QE)] view while the program being debugged is stopped.

§ USB Setting Registers (QF) &2

v > & Pllgla = 8

<

Description Status Register Mame Value "
Pipe Window Select v OK(PIPET) USBO.PIPESEL.PIPESEL Ox1
Endpoint Mumber ¥ Unused pipe USBO.PIPECFG.EPNUM 0
Transfer Direction v OK(Data receiving direction) USBO.PIPECFG.DIR (e
F&e disabled at end of transfer  + Pipe continued at the end of transfer USBO.PIPECFG.SHTNAK 00
_— L N R B N N § § W _® N N N N _§ 8 ® ¥ F B _ LA L 31 B _ B _ &2 _ B _N B _§ |
| Transfer Type X NG(Setting prohibited) USBO.PIPECFG.TYPE 2 Iv

>

The setting is wrong.
This problem can be solved by using QE for USB.

Step 2: Check the meaning and correct value of the bits of the register in the popup help.

§ USB Setting Registers (QF) 22

v-aFlga =8

Description Status

Register Name

Value L

Pipe Window Select QK(PIPE1)

Endpoint Number Unused pipe

v
v
Transfer Direction v (OK(Data receivini
Pipe disabled at end of transfer v Pipe continued a
X

Transfer Type MG{5etting prohi

Check the popup help.
This shows that the setting 10 (0x2)
for the [Transfer Type] bits is

b15, bi4

TYPE[1:0] Transfer Type*1

31! Transfer Type (USBO.PIPECFG.BIT.TYPE)

« PIPE1 and PIPE2
b15 b14
0O Pipe not used
0 1: Bulk transfer
1@ Setting prohibited
1 1: Isochronous transfer
L& R N N B N _§ ]

- PIPE3 to PIPES

b15 b14

00 Pipe not used

01 Bulk transfer

1@ Setting prohibited
1 1: Setting prohibited

- PIPEE to PIPEQ

b15 b14

00 Pipe not used

0 1: Setting prohibited
1@ Interrupt transfer
1 1: Setting prohibited

prohibited for pipe 1, so another

value must be set. m

&

R20AN0413EJ0110 Rev.1.10
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Step 3: Set a breakpoint for the instruction that writes to the register with the incorrect setting.

TEf ¥ PIPE CONTINUEd 3T TNE End OF TransTer USBUFIFEL P23 | IAR
X NG(Setting prohibitec” ) S ) | 3
ﬁ? SEt Wr|te ACCESS Break i ..........................................

Right-click on the row for the register and select the [Set Write Access Break]
menu item. A write-access break is set for the register and a break is generated
in the program at the point of writing to the register.

Step 4: The source code is specified. Correct the value.
\Ql-ub-l w After you have reset the CPU, repeat execution by clicking on the
[ Ml | [Resume] button. Check the code at the point where the break occurred
and find the source code that led to the incorrect value being written.
In.c L] r_usb_pstdre... €| r_usb_csched... €| “r_usb_creg_... & | LL r_ust

I . I i LY

ff U NN NN NN N NN NN SN SN SN SN NN NN NN NN BN SN SN SN S S
I /% Write PIPECFG.TYPE */ I

usb_creg write pipecfg( ptr, data) ;l I
L8 & B N _§B N &R § N &R N N N N _§ §_§B_ N _§ § N _§R_ §N .|

When you have found the problem in the source code, consider how to correct the setting to
a value other than 0x02, which is a prohibited setting.

You can remove the write-access break in the [Breakpoints] view, which is opened from
[Window] -> [Show View] -> [Breakpoint] of the e? studio.

Figure 5-2 Debugging Register Settings
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6. Using QE for USB to Check the Values of USB Descriptors

Here, we use QE for USB to check the settings of USB descriptors. In the [USB Descriptors (QE)] view, you
can check the values and meanings of USB descriptors required for the operation of the USB and find NG
values.

6.1 Showing the Values of USB Descriptors

Step 1: Show the [USB Descriptors (QE)] view.

Debug - PHID/r_bsp/board/rskmb3n/resetprg.c - e2 studic

File Edit Source Refactor MNavigate Search Project RenesasViews Run  Window Help
T s R - & &g C/Ce+ T e S - I

Code Generator ¥
Debug > o
45 Debug 2 e2 solution toolkit > v By @
~ [t PHIDx [Renesas GDB Hardware Debugging] Partner OS N
~ . Thread #1 1 (single core) (Suspended : Signal : § [ine=sidl }__' -USB-Desi'lﬁrsﬁlE)- ———r—
= PowerON_Reset_PC() at resetprg.c:147 Dxffed5d0d P USB Setting Registers (QF]
pi| Ci/Renesas/ed_studio/DebugComp/m-elf-gdb (7.8.2) i USB State Chart (QE)
5| GDB server §  USE Simplified Protocol Analysis ()
Select [USB Descriptors (QE)] during debugging
(while a program is being stopped).
Step 2: Check the descriptors.
§ USE Descriptors (QF) 32 2] L = 0
Descriptors Description Status Value G
[ ]
| Dewice Descriptor USE Version I ~ 0200 512(0x200)
v | Configuration Descriptor Device Class I ~ Use class information in the ..g  0{0x0)
v | Interface Descriptor Device Sub Class I + Use class information in the .. 0(0s0)
| Endpoint Descriptor Device Protocol I + Use class information in the...l 0(0s0)
) Endpoint Descriptor Max Packet Size for Endpoin.g v 64({0x40) 64(0:0)
=] String Descriptor Vendor ID l v 0[0x0) | 0(0x0)
Product ID 1 v 3(x3) i 3(0x3)
Device Version I ~ 0200 I 512 (0x200)
Manufacturer String Index I ~ Renesas I 101}
Product String Index ~ LISB Peri HID FW I 2(0x2)
< > Serial Mumber String Index I ~  PO01 I 3(0x3) W
h L& & & B &R _§B _§ | l

Green check marks indicate values that are OK.
NG values are indicated as shown below.

X NG

Note:

If the message “The variable that this view uses is not found. Please refer to help for this
view.” is displayed and no information is displayed, a required variable may not have
been found due to compiler options for optimization.

Refer to [Troubleshooting] in the help display for the [USB Descriptors (QE)] view.

Figure 6-1 Checking the Descriptors
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6.2 Debugging Descriptors

If the USB connection fails or transfer fails after the USB connection, the setting of a descriptor may be
wrong. You can use the facility for debugging descriptors to check for the point of failure and correct the
problem. The following shows an example where a failure has occurred in the [Direction] setting of the

endpoint descriptor.

Step 1: Show the [USB Descriptors (QE)] view.

i USBE Descriptors (QF) &2 2] 4L = 0
Descriptors Description Status Value &)
| Device Descriptor Endpoint Number V1) 1{0x1)
~ % Configuration Descriptor Reserved v QK 000
hd J Interface Descriptor I Direction x MNG(IM : Direction mismatch with...  1{0x1) J

K| Endpoint Descriptor | e T o o o o o o e e

Transfer Type
=] Endpoint Descriptor

Synchronization Type
-] String Descriptor

Usage Type

Reserved

Max Packet Size

Additional Transaction Opp..
Reserved

¥
¥
L
L
'
'

Interrupt 3(0ne3)

Mo Synchronization 0(0nel)

Data endpoint 0(0nel)

0K {00}

64(0xd0) 64(0xe40)

0(00) 0(00)

0K {0 v

The setting is wrong so we start debugging.
In this case, an NG message “IN: Direction mismatch with the pipe
information table” indicates that we can consider the setting “IN” to
differ from that in the pipe information table.

Step 2: Check the source code related to the incorrect descriptor setting.

Reserved + 0K (060}
Direction HKONG(IN :ﬁiﬂqigw'ﬁmpwwh D' N —
Transfer Type ¥ Interrugg Jump to Source
. . NN BN B BN BN BN S S B B S .
Synchronization Type ¥ Mo Sym Jump to Pipe Information
Usage Type + Data endpomt ooy
Reserved + 0K (060}
Right-click on the NG row and select [Jump to Source].
[ UM, | s Sy e[ (L usuiey | g
USB_SMPLRPRTLEN, I* r . . .
0x00, n The source code where the descriptor is set is
/* Endpoint Descriptor 0 */ . automatica"y SeleCted.
7 /% 0:bLength */

.

G O EE NS SEITINE B . . e ) bDescriptor

[ui.nl:ﬁ t) (USB EP IN | USB EP1) Ix 2 :pEndpoi

L S NN BN BN W W R S bmACtribute
USB_INTEFMAXF, I* xPacket:Z
0, i* rPackett
Ox0&, i 6:bInterval *

= #if USE_PHID MODE != USE_PHID MOUSE_MODE

/* Endpoint Descriptor 1 */

7, /* O:bLength */
USE_DT_ENDPOINT, /% 1l:bDescriptor
(uinté_t) (USE_EP_OUT | USB_EP2), /* 2:bEndpc
USB_EP_INT, /% 3:bmAttribute
USB_INTEFMAXF, f* 4 xPacket:Z
a f# EanMavwDaclart

The direction is set as ‘IN’ and the value of the
descriptor is ‘USB_EP_IN’, indicating that the setting
is correct.

R20AN0413EJ0110 Rev.1.10
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Step 3: Check the source code where the pipe information table is set.

f~ Reserved ¥ 0K 0(0xD) *If the firmware does not
f= Direction ¥ MG(IN : Direction mismatch with... 1(0x1) support the “Jump to Pipe
[~ Transfer Type v Interrug Jurnp to Source Information” function, no
I~ Synchronization Type ¥ No Sym -Ju:p; Ep:ngrrﬁgn- = event will occur even if you
b= Usage Type v Data end select the menu.
= Reserved 0K 0{0ne)
Right-click on the ‘NG’ row and select [Jump to Pipe
Information].
The source code is automatically selected.
Check the Endpoint 1 (EP1) side.
L] T_usU_psigiidne [EERURTET S SR TSI A LY T_usU_E @ [}
uintls_t usb_gphid EpTbl[] = i USE Descriptors (QF) 32 8
USB_PHID_USE_PIPE_IN,
/* TYPE  / PIn / EPNUM */ Descriptors Description Status Value
USB_INT | USB_DIR P_OUT | USB_EP1, | Device Descriptor |~ Endpoint Number v 1(0x1) T(0x1)
EP1 ﬂgg_;nN::I;MAXP v )ﬂ Configuration Descriptor = Reserved v 0K D(0x0)
USB_NONE, . v %] Interface Descriptor |~ Direction > NG(IN : Direction mismatch with... 1(0x1)
lJSE!:CI.JSEJ %] Endpoint Descriptor [~ Transfer Type v Interrupt 3(0x3)
b 150 5D TR = (EE EED CTIEE Tk y 5 Strii [}E:s‘if‘:i:::r[)esc”ptor [~ Synchronization Type ¥ No Synchro.nization 0(0x0)
USE_PHID USE PIPE OUT, = - |~ Usage Type + Data endpoint 0(0x0)
/* TYPE  / DIR / EPNUM */ |- Reserved v OK 0(0s0)
USB_INT | USB_DIR_P_OUT | USB_EP2, [~ Max Packet Size v B4(0n40) B4{0xl
1t B, I~ Additional Transaction Opp... v 0(0x0) {0x0)
EP2 o, T I Reserved v oK 0(0x0)
USB_CUSE, < >«
ftendif /* USB_PHID MODE != USB_PHID_MOUSEE S S
< >

Step 4: Correct the source code for the pipe information table.

Correct the code that was found in step 3 above to “USB_DIR_P_IN”, then rebuild and run the program.

§ USE Descriptors (QF) 32 r%—j -
{5
Descriptors Description Status Value & Update after
] Device Descriptor i Endpoint Number v 1061 1(0x1) running the
~ | Configuration Descriptor = Reserved v 0K 0(0x0) program.
w || Interface Descriptor |~ Direction v N 1(0x1)
| Endpoint Descriptor|| |- Transfer Type ¥ Interrupt 3(0x3)
] Endpoint Descripter |~ Synchronization Type ¥ Mo Synchronization 0(0e0)
» ] String Descriptor [~ Usage Type v Data endpoint 0(0x0)
|~ Reserved v 0K 0(0se0)
[~ Max Packet Size v B(0ned) G {0ned)
|- Additional Transaction Opp... + D[0x0) 0(0s0)
I~ Reserved v OK 0(0x0)
< > || = Interval for polling endpoint... v 10{0xa) 10(0xa) W

You can confirm that the discrepancy between the settings has been corrected
and the state is no longer “NG”.

Figure 6-2 Debugging Descriptors
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7. Checking Information on the USB Type-C with QE for USB
7.1 Showing Power to be Supplied in the [USB Type-C Check (QE)] View

Step 1: Show the [USB Type-C Check (QE)] view.

a data - ra2l2_test/ra_gen/main.c - e* studio
File Edit Source Refactor Navigate Search Project RenesasViews Run Window Help

@vésvaaup BMNID R C/C++ > e v 0 ¥ %Ja?, 4
Code Generator > s -
Debug X Deblg N = 0O 8§ [ra212_test] FSP Configuration Le
v [£7] ra212_test Debug_Flat [Renesas GDB Hardware Debu Pin Configurator 5 1 | /* generated n
v i ra212_testelf [1] [cores: 0] p— ST Type:C --—(66__.u'__a._-__m 1
v @ Thread #1 1 (single core) [core: 0] (Suspended RTOS > J USB DEBUG Message (QF) d)
»i ar:n:\::‘:)a:-';'::)“ﬁ: ?;56': Spart Coniaiaton > USB Descriptors (QE) Y
5| 5 i ) £ 3
4 Renesas GDB server (Host) Somon Toelit  # USB Setiing Registers (QF) i
faong § USB State Chart (QE)
* Renesas Software Installer ' USB VBUS Monitor (QE)
J USB Workflow (QE)
#% Measuring Current Consumption (QE)

In this state, with the system running, connect the target board to
the PC (host) via the USB cable.

. e
Step 2: Connect the USB Type-C cable. Peripheral ‘u”
2
tTo Type-C
Step 3: Show the USB Type-C state.
@ o x
USB Type-C Check (QF) X ="
USB Type-C Status N
Attached SNK ==+
(Power3.0)
Attached SNK -~
(Power1.5)
Attached. SNK o =--e--meeeposeeeees
{PowerDefault) [mmmmmmmm
Attached SNK{----+-ooof e e || D O e CO T i
AttachWait s ;
Unattached B
Disable
Name Value
pone Role o comnected You can watch the state of the
Data Role ot connected processing to make the USB Type-C
p— connection i the [USB Type-C Check
zource Curre;moe::c:on Mode Eelegl‘)e::unusﬁ.kﬂ and 3.0A Source. (QE)] view. In the f|gure at left, the state
onnection State Mode ink Onl lode .
s Open (o maimum ) of the USB Type-C is [Unattached], and
cezs Open (belew maximum ia) ‘not connected’ is indicated.
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USB Type-C Check (QE) X

=0

USB Type-C Status

Attached SNK
(Power3.0)

Attached SNK -+-++="" -
(Power1.5)

Attached SNK
(PowerDefault)

A o s [ veus | oo [ o | o W] veus [N I |
(oo [®xix | oo veus smz] o | o oz [ves[1e no o ]

Attached SNK

AttachWait ~ ===rr=eee -

Unattached ~ g--==-=-

Disable

Name Value

Power Role Sink . .

PLUG @ Once the connection is successfully made,
bata Fole v you can check the power to be supplied.
VBUS VBUS PORT HIGH / VBUS Status ON

Connection State Attached SNK (PowerDefault.SNK)

Source Current Detection Mode Detect Default USB, 1.5A and 3.0A Source.

Connection State Mode Sink Only Mode

cci1s Open (below maximum vRa)

ccas Open (below maximum vRa)

Figure 7-1 Checking Power to be Supplied through USB Type-C
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7.2 Showing the Signal Lines Used in the [USB Type-C Check (QE)] View

Step 1:
Step 2:

Processing for these steps is the same as that described in section 7.1, Showing Power to be
Supplied in the [USB Type-C Check (QE)] View.

Step 3: Show the USB Type-C state.

USB Type-C Check (QE)

USB Type-C Status

Attached SNK -~
(Power3.0)

Attached SNK ==~
(Power1.5)

Attached SNK o =-cossmmsmsspesseees
(PowerDefault)

Attached SNK  of-=sosesebensenees

AttachWait ~ e-ereeeresstesanees

Unattached ~ -=-v==o=e=-

GhO [Tt | T [vBus cor | Do | O sbur [veus | R | Rae | GO

Disable

Name

Power Role

PLUG

Data Role

VBUS

Connection State

Source Current Detection Mode
Connection State Mode

s

s

USB Type-C Check (QF) X

(Power3.0)

Value
not connected

«

not connected

VBUS PORT LOW / VBUS Status OFF
Unattached SNK

Detect Default USB, 1.5A and 3.0A Source.

Sink Only Mode
Open (below maximum vRa)
Open (below maximum vRa)

USB Type-C Status

e e [ S

This chart indicates the signal lines used
in the processing to make the USB Type-
C connection. In the figure at left, the
connection state is ‘not connected’, which
means that no signal lines are in use.

Attached SNK -
(Power1.5)

Attached SNK
(PowerDefaut}

S o | 1| o o

Attached SNK -

[\ o e e |r'7“r"1r'—|r'—|r"'1r"7r“1r""|r“‘|}

AttachWait

Unattached

Disable

Name

Power Role

PLUG

Data Role

VBUS

Connection State

Saurce Current Detection Mode
Connection State Mode

ccis

ccas

Value

Sink

1

UFP

VBUS PORT HIGH / VBUS Status ON
Attached SNK (PowerDefault SNK)

This chart indicates the signal lines used
in the processing to make the USB Type-
C connection.

Detect Default USB, 1.5 and 204 Source. In the figure at left, the connection state is

Sink Only Mode
Open (below maximum vRa)
Open (below maximum vRa)

‘Attached (PowerDefault)’, and the signal
lines in use are indicated.

Figure 7-2 Checking the Signal Lines in Use with USB Type-C
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8. Checking Information on the USB VBUS Monitor with QE for USB

8.1 Showing Voltage and Current in the [USB VBUS Monitor (QE)] View
Here, you can check the voltage and current in the USB VBUS monitor.

Note: A sample program for measuring the voltage and current through VBUS is required to use this
function.

Step 1: Show the [USB VBUS Monitor (QE)] view.

Q data - ra2l2_test/configuration.xml - e studio
File Edit Navigate Search Project RenesasViews Run Window Help

. 5& L =) ' C/C++ > L
Code Generator >
Project Explorer X = Debug S l X || bsp_delay.c ¥ [usb_typec_p
B quickstart_rssk_ra4l1_ep Pin Configurator > ‘
125 ra212_test [Debug] Renesas QE > J USB Type-C Check (QE)
15 usb_typec_plus_usb_pcdc_lpm RTOS > § USB DEBUG Message (QE)
Smart Configurator > § USB Descriptors (QE)
Solution Toolkit > J USB Setting Registers (QE)
Tracing > USB State Chart (QE)

| =
flenesas Software Installer Iy _USB VBUS Monitor (QE)

Toolchain § USB Workflow (QE)
Toolchain ¥ Measuring Current Consumption (QE)

In this state, with the system running, connect the target board to
the PC (host) via the USB cable.

Step 2: Connect the USB Type-C cable. Peripheral b

tTo USB Type-C

Step 3: Show the USB Type-C state.

Show the current and voltage
when the USB Type-C cable is
connected.

‘‘‘‘‘‘

Figure 8-1 Checking Current and Voltage Supplied through USB Type-C
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9. USB Firmware Supported by QE for USB V2.0.0
QE for USB supports the peripheral functions of the USB firmware listed below.

MCU Firmware Rev.
USB Basic Mini Host and Peripheral Driver (USB Mini Firmware) 1.30
Firmware Integration Technology '
USB Peripheral Mass Storage Class Driver for USB Mini Firmware 130
Firmware Integration Technology '
USB Peripheral Communications Device Class Driver for USB Mini Firmware 130
Firmware Integration Technology '
RX231, RX111 U.SB Peripheral H}Jman Interface Device Class Driver for USB Mini Firmware 130
Firmware Integration Technology
USB Peripheral Mass Storage Class Driver for USB Mini Firmware 130
Using Firmware Integration Technology Modules '
USB Peripheral Communications Devices Class Driver for USB Mini Firmware
. . . 1.30
Using Firmware Integration Technology Modules
USB Peripheral Human Interface Devices Class Driver for USB Mini Firmware 130
Using Firmware Integration Technology Modules '
USB Basic Host and Peripheral Driver 1.40
Firmware Integration Technology '
USB Peripheral Mass Storage Class Driver (PMSC) 1.40
Firmware Integration Technology '
USB Peripheral Communications Device Class Driver (PCDC) 1.40
Firmware Integration Technology '
RX65N, RX651, | USB Peripheral Human Interface Device Class Driver 1.40
RX64M, RX71M | Firmware Integration Technology '
USB Peripheral Mass Storage Class Driver(PMSC) 1.40
Using Firmware Integration Technology Modules '
USB Peripheral Communications Device Class Driver(PCDC) 1.40
Using Firmware Integration Technology Modules '
USB Peripheral Human Interface Devices Class Driver 1.40
Using Firmware Integration Technology Modules '
USB Host and Peripheral Basic Mini Firmware 2.15
USB Peripheral Mass Storage Class Driver (PMSC) using Basic Mini Firmware | 2.15
RL78/G1C, E:SI?CPeripheral Communications Device Class Driver (PCDC) using USB )15
RL78/L1C - :
Mini Firmware
USB Peripheral Human Interface Devices Class Driver (PHID) using Basic Mini 215
Firmware '
RA2L2 RA Flexible Software Package (FSP) 5.9.0
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Revision History

Description
Rev. Date Page Summary
1.00 May.20.16 All First edition issued
1.10 May.28.25 18-22 Descriptions were updated to suit the specifications of QE for
USB Vv2.0.0.
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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 1/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 V.
(Max.) and Vi (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 V. (Max.) and Viu (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 LS| 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.



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. Nolicense, 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. ltis 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.

(Notel) “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 2020.10)

Corporate Headquarters Contact information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most up-to-date
Koto-ku, Tokyo 135-0061, Japan version of a document, or your nearest sales office, please visit:
WWww.renesas.com www.renesas.com/contact/.

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
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