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1. HBI=E

USB-BASIC-FW FIT & = —/Li%, USB ® H/W #l## 217\ £ 3, USB-BASIC-FW FIT & ¥ = — L%
Renesas &t d 2 1 OV L T NT NA AT TARTANEMBEDEDZ ETEELET,
DTFICAREY 2 =AY R —FLTWAEREZLL FITRLET,
< Afix >
USB Host & 7= (% USB Peripheral % 478 —
FORA 2D /I, AL R LY a—A, USBAZ U &y MLUEEEZITH
NA T 0 Tay b —VHREZT D
AT A~ TV HEE A U F T T MEEEIT D
RKREZANZTY T NEA L OS 2T 2 RTOS i(LABE, TRTOS) Lit#)& V74 508 %
[ L 72\ Non-OS fi(LAFE, TNon-OS| Lit#)z ¥ R— kL TWET,
RTOS }i1% FreeRTOS. ulTRON(RIB00)5 & T8 Azure RTOS(USBX)% #8— k LTV £,

<R A b BkRE>
Hi-speed/Full-Speed/Low-speed 7 7 > 7 > g VT /NA ALt T =a A L—1 3 U &1T9H
(EMEAE— RIZT A ALY Re 0 £9)
AT —HERI LY N T A 2179

<RV 7 = T )URERE >
USB1.1/20/30FRA =2 XL — a3 %179

1.1 EEIE

1. K77V r—vay/— M, USBBGEMEEZRIET H2HDTIEHY A, VAT AZHEHHASINS
LA, BERICEIT 2EMERGEEZHlc V=722 ET Lo BBV LET,

2. AREANICTHEHEINTWD TUSBOEY 2—/1] BELO TUSB1 £V 2—/1] W) HEEIXIMCU Z &I
RTEY2—ABRRRVETOT, LFZZRLTIEEN,

MCU USB £ = — /L4,
USBO £ = —/L RX64M USBb £ = —/L
(BH##E7 R L 2:0xA0000) RX65N/RX651 USBb £ = —/b
RX71M USBb & = —/L
RX66T USBb £ = —/L
RX72T USBb £ = —/L
RX72M USBb £ 2 —/L
RX66N USBb £ = —/L
RX72N USBb £ = —/L
RX671 USBb £ = —/L
USB1 £Y =2—/ RX64M USBA £ =2—/L
(BH##E7T K 1 2:0xA0200 / 0xD0400) RX71M USBAa £ = —/)L
RX671 USBb £ = —/L

1.2 #IPREIR
AT 2 — I FOBITREE A 5 ) £,

1. USB Host E— Rk, USB Hub 35 X TN USB Hub # 7 AR — MZ#HERE L 72 USB 7 /31 R ITxd % % X
N RV Y a2 —NIEIE L TEY £ 5 A,

2. USBHostE— Rk, 7—FHEFOY AR FIIHAR—FLTEY A, 7 —FWENTT L2
ZLEMERD L, AN REFATLTESNY,

3. wAFar74 L —a 3 AR—=FLTEY A,
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4. <NFA L HZ—Tz2—AEYPR—FLTHEHEA,
5. USB Host & — & USB Peripheral & — KO [RIFEI{EIZ AR —F L TWEEA,
6. USB Hub f k> DMA/DTC #5i%1E, USB 7 /31 A3 AKHEGIkAED USB Hub (Zxf L, HEAlcHke S
% USB 7 /3 R1Z%f L TOIH DMA/DTC H5ik & fif - 7o 7 — X HsiE M MThhvE ¥, ZofiofkigT
%, CPUEEZfE o 7o 7 — X ERIEDRITOILE T,
7. KRIANTIE, FIANTYR— M 25 BEO 51585 LIRS OB E S e o=
T =BT T > TWER A,
8. Vendor Class ®##, USBHub Z{ffH 795 Z LIZTE EHA,
9. K RZ AL, DOFIFO/DIFIFO VYA Z % ffi 57 CPUBREZ AR — K L TWEHA,
10. GCC/IAR =22 /31 T % ZHHO%E. AR K7 A4 33 FreeRTOS 3 X N UlTRON ZH48— kLT E
NEUR
11. Azure RTOS % DA, Azure RTOS 35 L (NUSBX @ APl O % T W =720 97,
12. Azure RTOS (USBX PCDC)hfi% RX65N 35 L TN RX72N O A %2R — ML TH Y £7,
13. Azure RTOS (USBX HMSC)hftiZ RX65N, RX72N(RX66N)F L TN RX671 DA% VAR — K L TEY
j‘o
14. Azure RTOS (USBX HCDC)iiiiZ RX65N, RX72N 35 X TYRX671 DA ZH R — ML TEY £7°,
15. Azure RTOS fifii%. USBHub Z#HR—FLTEV A,
1.3 i
APL . Application program
CDP . Charging Downstream Port
DCP . Dedicated Charging Port
HBC . Host Battery Charging control
HCD . Host Control Driver for USB-BASIC-FW
HDCD . Host Device Class Driver (Device Driver and USB Class Driver)
HUBCD : Hub Class Driver
H/W . Renesas USB device
MGR . Peripheral Device State Manager for HCD
Non-OS : USB Driver for OS less
PBC . Peripheral Battery Charging control
PCD . Peripheral Control Driver for USB-BASIC-FW
PDCD . Peripheral Device Class Driver (Device Driver and USB Class Driver)
RTOS : USB Driver for FreeRTOS and ulTRON
USB-BASIC-FW . USB Basic Host and Peripheral Driver
AP a—7 © Non-OSTH A7 @EZ BN AT Va— 756D
B A DO AL
14 USB-BASIC-FWFIT €Y 21—l

AKEYV2—/MEr bsp M L7e7 v =7 MEAIADLKERH Y £3, 70y =7 MIHBARE,
APl Zfi 9% Z & T USB @ H/W il 247 £,
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1.5
1.5.1

YI YT TR
FDa—)LHERK
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Host Mode |

Application (APL) |

Application (APL) I

Device driver (HDD) '

Device class driver (HDCD) |

|
|
|
|
|
|
|
|
|
| Device class driver (PDCD) |
|
|
|
|
|
|
|
|
|
|

Scheduler

| Manager Task (MGR) |
|

Host Driver Task (HCD) |

1 USB Interrupt Handler |

USB Basic FIT Module (r_usb_basic)

MCU |

Figure 1-1

USB-BASIC-FWDE ¥ = — /LK (Non-OS)

|
Peripheral Mode Host Mode I
|

|
7 Application Task (APL) I

| 7 Application Task (APL) |
|

6 Device class driver (PDCD) |

6 Device class driver (HDCD) '

|

4 Manager Task 5HUB Task !

2 Peripheral Control Driver Task (MGR) (HUBCD) :
(PCD) I

| 3 Host Control Driver Task (HCD) “

- __ - _—_____ 1

1 USB Interrupt Handler |

USB Basic FIT Module (r_usb_basic)

MCU |

Figure 1-2 USB-BASIC-FWD ¥ ¥ = — L #&KIX] (FreeRTOS, ulTRON)
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7 Application Program (APL)

9 USBX Driver

8 USBX Porting Layer

4 Manager Task (MGR)

2 Peripheral Control Driver Task
(PCD)

3 Host Control Driver Task (HCD)

1 USB Interrupt Handler
USB Basic FIT Module (r_usb_basic)

MCU

Figure 1-3 USB-BASIC-FW®DE ¥ = — V&KX (Azure RTOS (USBX))

Table1-1 EL1—)LEHRE

No Module Name Description

1 USB Interrupt Handler USB EIYAHNY FS

2 Peripheral Control Driver (PCD) RYZzSLWbESo¥9 a0 ER
3 Host Control Driver (HCD) RRAMMSOHF O 3 VER

4 Host Manager (MGR) TINA RIRAEE T

I-aAlL—3 a3 uniE
HCD/HUBCD #Ilffl A v+ — J#IE

5 HUB Driver (HUBCD) HUB & U iR— b7/ RIKEEE
HUBAD iR— kI ZaAlL—>3a Y

6 Device Class Driver (PDCD, HDCD) | /XM RO S A K54\

7 Application USB77U4r—3>7ay5L

8 USBX Porting Layer USBX KA /\AR—T 12 LAY

9 USBX Driver USBX T/NAL RIS RKEZ AN

1.6 RFTa—S#kE
ATV 2 —/L(Non-0S)ix, A7 Y 2 —FHREZ M L TH & 27 <2 HIW @%ﬁ%‘:& A7 DEEFENARLIZ L
oo TEE L Ed, BRI AE U ¥ A7 ITHEEOZRBFEAE LI2G6E 1% FIFO M THERZFATL
I+, FAZBOERIZA vE—VOEZETEBRLTWVET,

1.7  WHFHRE

USBFITEY 2 — A2 ERTAEDICIE, AV F 777 array bu—T5 (MPC) TJE 0k
DANHINE S Z 1B ) £+ 5 (UT U RRE ET) LERH Y F9, SR EIL. R_USB _Open
B A POV RNIZ T > TL 72 &0y,
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2.

21
211

RYz2zx3)L

Ryzz3)Lary bkA—IL K54 /\ (PCD)
E AR

PCD /%, HW I o7 w27 Z 5 T9, PCD % PDCD 753173 D ZRAMNT L. HIW OfIfH 21T
WET, Fo =Ny 7 BEBTHIBIR R ZEIT 5 L L BT, HIW 26 OZR B f#EYT L PDCD (218 %!
LE9., PCD OHEZLU TITRLET,

o0k wh =

21.2

Control #51% (ControlRead/ControlWrite/ No-data Control)

Data #z3% (Bulk /Interrupt) 3 J OV 5188

T —HEREO T (4231 )

USB "2 Ut v MeERHEBIOY 2y by Ry= A 7k REm
P AR RV Y 2 — i

VBUS Bl VIARIZ L DT % v FI7 % v F

PCD 239 S ERREAT

PCD (Zxf LT H/W HIIZER 2 8479 256 B LT — X85 247 9 5813, AP E HWVWET,
APl iz oW Tix, (4. APl) OEZSRL T &,

213

UsBJUZJITXF

KRETANTLUTOEREY 7 22 b 2P R —FLTWET,

©

® NN =

GET_STATUS
GET_DESCRIPTOR
GET_CONFIGURATION
GET_INTERFACE
CLEAR_FEATURE
SET_FEATURE
SET_ADDRESS
SET_CONFIGURATION
SET_INTERFACE

KRITANZEZUSNDY 72 M2 STALL o L E,
BB, RKRITANRNNTRL AT TAV I T A RNIRUE T TR I A NEZE LT & & ORIk
WZOWTIE, 124 75 RY 7R b 22T I,
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2.2 APl
KR A0 APV Y 2D APl O FYEICHE-> TWET,

221 N—FH9Iz7DER

THEHIZ D MCU UL FOBREEZ AR — F L TWAXLERH Y £,
USB

222 YITFIOITDEXR

ZDORIANZLUTONRy F—=VIKFEL TOE T,
r_bsp
r_dtc_rx (DTC #x&{ )
r_dmaca_rx (DMA #535( i)

223 EMERERIRIE

DRI ANOEEMEREREZ L FISRLET,

Table 2-1  Eh{EMERER S

EH S

Cavir43 ILEHRILY A=Y XE C/C++ Compiler for RX Family V.3.07.00
(HERRREDT 74 L FEREIZ"-lang = c99"F T 3 U %3B1N)
GCC for Renesas RX 8.3.0.202411
(MERRREOT 7+ )L FEREIZ"-std = gnu99"4 T 3 > %3EN)
IAR C/C++ Compiler for Renesas version 5.10.1

1J7IL3 A LOS FreeRTOS V.10.0.0
RI600V4
Azure RTOS (USBX) 6.1.12

IVTFA4TY DELVIVTA47Y | EVvTIOTATY

EDa2-ILDYEDIY Rev.1.44

FRAKR—F Renesas Starter Kits for RX64M

Renesas Starter Kits for RX71M

Renesas Starter Kits for RX72T
Renesas Starter Kits for RX72M
Renesas Starter Kits for RX72N
Renesas Starter Kits for RX671

Renesas Starter Kits for RX65N, Renesas Starter Kits for RX65N-2MB

RR MBI TR OS Ikt LEMEMRZ1T> TV E T,
1. Windows® 10
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224 fERATHIEYIAHLRY F

ZDORTANPERT2EIVIALART 2 2L IR LET,
Table 2-2 AT HEIYRAHANIZ—F

TINA R B|YIAHRY 2
RX64M USBIO Bl Y :AH (NI 2 ES: 189, BV AHERES : 62, FRBEY AH B)
RX71M USB DOFIFOO0 2 Y A+ (R4 4 BE: 34) / USB DIFIFO0 Z| U A (R4 4 BE: 35)

USBRO | Y 5AH (N4 2 &S:90)

USBAR Z| Y A (N Y 4 BEE: 94)
USB DOFIFO2 % Y 5A (R4 4 &S 32) / USB DIFIFO2 | Y A (R Y 2 FES: 33)

RX65N USBIO B YA (N 2 ES: 185, B|UVAHERES : 62, BIREE|Y5AH B)
RX651 USB DOFIFOO0 & Y 5A# (R4 2 &S 34) / USB D1FIFO0 Z| Y ;AH (R 2 FE: 35)
RX72M USBRO E| Y A& (N 4 FE:90)

RX72N

RX66N

RX66T USBIO & Y52 (R4S 2 &S 174) | USBRO E| Y AAH (R 5 2 FES: 90)

RX72T USB DOFIFO0 & Y 5A# (N4 2 &S 34) / USB D1FIFO0 Z| Y ;AH (R4 2 FE: 35)
RX671 USBIO Bl L) AR (NY 2 &ESF: 181, BIYIAAERBES : 62, EIREE|Y A4 B)

USB DOFIFOO0 £ Y 5A%+(~ % &2 &S: 34) / USB DIFIFO0 £ Y A (R 2 BB 35)
USBRO Z| Y AH (N4 2 &SF:90)

USBI1 BIYAA(RY 2 ES: 182, BV AAERES : 63, FIREE|YAH B)
USB DOFIFO1 &Y sA#H(~ 9 2 &S 36) / USB D1FIFO1 &l Y IAAH(R Y 2 &S 37)

225 A4

DRI A3RTOS)IE, RXMCU O % A ~(CMT)ZfEH L TWET, 2—HF L AT LB TH A ~%2 T
ERDOLEIE. ZORTANPERTDZA~LSD I A~ 2 THHWEEEET OB LET,

226 AVHFITFAI
TRTOAPIFFOH L EZNEYR— T D54 X7 2—AEFEILr_usb_basic_if.h (2t I TWET,

227 BH¥E
Zo7ueyel MIANSICO AL TWET, b DML stdint.h TEZESINTWET,

228 aAVIRAILBEDOERE

U RANVEEOREICOWTE, 8. av 74 71— a3 (r_usb_basic_config.h)] O#E4 S L C
<IEEWY,

229 ROM/RAMY4 X

A RTA 230 ROM/RAM A XZ LA FIZRLET,

1. CC-RX (fiiifk L~ v Default)
(1). Non-OS
| | 3kF = v s FEk | B1%F = v 7 T |
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ROM # 1 X 21.7K /31 |k (Note 3) 21.3K /31 K (Note 4)
RAM # 4 X 5.5K /31 | 55K /A |
(2). RTOS
a. FreeRTOS
GIET = > 7 FERkF ST = > 7 IEFE il
ROM ¥ 1 % 35.1K /5A k (Note 3) 34.7K /31 | (Note 4)
RAM # 1 X 21.0K /X1 |k 21.0K /31 |k
b. RI600V4
FIET = > 7 FEhily FIERT = v 7 JEEHRF
ROM #+ X 36.6K /31 I (Note 3) 36.2K /31 I (Note 4)
RAM # 1 X 11.2K A1 b 11.2K A1 b

2. GCC (Jifk L~L: -02)

ST = v 7 Fhiks

BT = v 7 Ty

ROM #A X

26.6K /3 bk (Note 3)

26.1K /31 bk (Note 4)

RAM # A X

53K /XA |

53K /XA |

3. IAR (Bi{k L L Medium)

G158 TF = v 7 Fhiks

BT = v 7 Ty

ROM # A X

21.1K /31 K (Note 3)

20.6K /31 |k (Note 4)

RAM # A X

4.0K ~A |

4.0K ~A |

[Note]

1. ERFoH A X2, BSP LU Vendor 7 7 2D ROM/RAM H A AR EENTWET,
2. ERIEFV2 27 AT a VEEEROY A XTT,

3. [5I¥%F = v 7 FEiks] © ROM B XX, r_usb_basic_config.h 7 7 A LIND
USB_CFG_PARAM_CHECKING E#iZx L USB_CFG_ENABLE %# {5 L /=R DE T

4. TB1%F = v 7 IEFEERF] O ROM %1 XX, r_usb_basic_config.h 7 7 A /LN D
USB_CFG_PARAM_CHECKING E#(Zxf L USB_CFG_DISABLE # {57€ L 72 OfE T,

5. RTOSIZiEX, U7 %A A 0OS D ROMRAM ¥ A XNEENTWET,
6. Azure RTOS @ ROM/RAM H A RIHXHTNRA AT TAD RF a2 A FaBR LTI ZEN,

2.210 3|

AP B D 51 BUTE I SN OMEIERIC OV TR, 9. #ER) 2ZRLT<Eauy,

2.2.11 for X. while X, do while X[ZDL T

FIT &Y = — Tl l/“/‘ﬂ&@)iﬁﬂ%ﬁ%%ﬂ%f‘for)t\ while 3, do while 3¢ (V— 7" 4Li) % fif A
LTWET, ZhbA—7HIZiE, WAIT LOOP) #F%F—U— K& LizaAy et L TnEST, &
Db, J— T :L~4f73>7;n4’/w 7 DUER & kA T A X, TWAIT_LOOP) T4 O ULEE %
MBETEET,
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2212 FITE®Sa—ILDEMA*

REV 22— WL, T2 7evcs NTEIGEMTH2HERSH Y 7, LR AT, Smart
Configurator ZfE/H L7=(1) . (3)DiBMEEEHELEL TWEd, 7272 L. Smart Configurator i, —#oD
RXTNRAADHYR—FLTHWET, FHR— KIS TR RX T 3A ZZDOWTIR(2) « )DFHIEEAE
HLTLZE,

(1) e?studio IC Smart Configurator Zffil{ L C FIT £ =2 — /v ZB8I7T 555
e? studio ™ Smart Configurator Zf# ] L C, BRI —HF 7 1= 2 MIFIT €Y 2 — /L %80
LEJ, ik, 77V 47— 3> /— b [Renesas e?studio A~v—h a7 47 L —HF 22—
F—A A K (R20AN0451)] #ZH L T 72 &0,

(2) e?studio T FIT Configurator Z ] L T FIT €Y = — /L Z8MT 2545

e? studio @ FIT Configurator i/ L T, HEWIC2—FTFr =2 MIFIT €Y 22—/ &80T
HZEMTEET, ML, 77—y a3/ —F IRX 773U e2studio ([ZH A AT 71k
Firmware Integration Technology (RO1AN1723)] #Z&M L T &0,

(3) CS+_ET Smart Configurator Z M L C FIT € ¥ 2 — L &B8M7 554

CS+ ET, A% K7 1 kit Smart Configurator £/ LT, BEINICZ—F 7= MZFIT
FVa—LEBMLET, ML, 77V 4 — 3/ — 1 [Renesase?studio A~v—k « =1
T4 T =% 2—F—F 4 K (R20AN0451)] ZBMLTL Z&,

(4) CS+LTFITEY 2—ZBINT 2554

CS+ET, FEITa—F TP MIFITEY2a—LZBMLET, FX. 77V r—va v
J— bk IRX 77U CS+HIZkAIATe /7ik Firmware Integration Technology (RO1AN1826)] # %
LTS ZEN,
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2.3 API %
API BB oMW TIX, T4. APl 2R LT &V,

[Note]
Azure RTOS # Tl 04, Azure RTOS B L NUSBX D KF 2 XA FEZBBLTLZE W,

24 Y S5AYHY TR (Azure RTOS LUSt)

7 T7AY 7T ARG LI EOLBIFEIZONTIER, 110 7RV 7R ) 2L TIES
VY,

2.5 Descriptor (Azure RTOS LI4})

2.5.1 String Descriptor

Z?® USB K7 A /3Clx, String Descriptor (22T, 4 String Descriptor %z itikf% . % @ String
Descriptor % String Descriptor 7 — 7 /L~ k3 2 BN & ) £ 77, LLTIZ String Descriptor O % &% 7 15%
ERLET,

1. 4 String Descriptor % ftik L CT< 72 &\, 45 String Descriptor 28813, uint8 t* M TEFR L T 7E X
AN
FLIR )
uint8_t smp_str_descriptor0[] {
0x04, /* Length */

0x03, /* Descriptor type */
0x09, 0x04 /* Language ID */
|3
uint8_t smp_str_descriptor1[]

{

0x10, /* Length */

0x03, /* Descriptor type */
'R’, 0x00,

'E', 0x00,

'N', 0x00,

'E', 0x00,

'S', 0x00,

‘A, 0x00,

'S', 0x00

uint8_t smp_str_descriptor2|]
{
0x12, /* Length */
0x03, /* Descriptor type */
'C', 0x00,
‘D', 0x00,
'C', 0x00,
' 0x00,
'D', 0x00,
'E', 0x00,
'M', 0x00,
'O', 0x00
2
2. bFeCRtak L7=4 String Descriptor D 4:EET K L A % String Descriptor 77— 7 /LIZERE L TL 72 &0,
72¥. String Descriptor 7 — 7 /L OZEHUE, uint8_t* M TEFR L TS0y,

[Note]

RO1AN2025JJ0144 Rev.1.44 Page 12 of 104
Mar 01, 2025 RENESAS



RX77=%1) USB Basic Host and Peripheral Driver Firmware Integration Technology

WME%T — 7 /LN T D4 String Descriptor D% E #fTIL, 4 Descriptor NIZE%E L 72 Index fi
(iManufacurer, iConfiguration %5)iZ &> TRV £,

Bl 21X, TRLo%H . smp_str_descriptor! 1ZI13 8 A —H — A FE# ST Y . Device Descriptor
W@ iManufacturer OfE723"1" D 7= ¥ String Descriptor 7 — 7 /LN ® Index" 1" D& FTIZ /LA T K LA

"smp_str_descriptor1" %€ L £ 7,

[* String Descriptor 7—7" /L */
uint8_t *smp_str_table[] =

{
smp_str_descriptor0, /* Index: 0 */
smp_str_descriptor1, /* Index: 1 */
smp_str_descriptor2, /* Index: 2 */
|3

3. String Descriptor 7— 7 /L DO J:HET R L A % usb_descriptor_t i {A7 £ /3 pp_string (2% E L TL 72

X\, usb_descriptor_t fi&E A IZ OV T,

4. usb_descriptor_t #1& &M A > /3 num_string (Z1%. String Descriptor 7 — 7 /L{Z

[9.4. usb_descriptor_ti#i&Ek] #ZM L T2 &0,
L 7z String

Descriptor #% % E L CL 72 &\, LioFIOHE, A2 N num_string (2133 2% E L 7,

2.5.2 Z Db Descriptor

1. Device Descriptor, Configuration Descriptor 35 X U Qualifier Descriptor I DWW TIX R = A 2 b
Universal Serial Bus Revision 2.0 specification(http://www.usb.org/developers/docs/)& % & & (Z/ERK,

LTCL7EEV, 228, £ Descriptor &%, uint8_ t* I TEFRL TV,

2. VERk U724 Descriptor ®4cHET KL A%, usb_descriptor t #IEAD % A L NITBER L T &V,

usb_descriptor_t fi&E{AIZ DOV THE,

26 RYFZIIUNYTIF¥—I 2% (PBC) (Azure RTOS LL4t)

AKRFANE, PBCEZYAR—FLTHNET,
PBC i%.%x}%:7 /31 A % USB Battery Charging Specification Revision 1.2 T S #17- Battery Charging

@ Portable Device & L CEES 57200 HW HIfHH 70 75 AT,

[9.4. usb_descriptor_tiE#EA ] #SMH L TS0,

USB 7 & 7% SDP/CDP 7D HERE K%L, R_USB_GetInformation BI#IC L > THfSGT 2 Z &N TE %

3, R_USB_GetInformation %2>\ Tl

[Note]

LUIFoMCU I, PBC Z¥AR—FLTWEREA,

RX651/RX65N
RX66T

RX72T

RX72M

RX72N

RX66N

RX71M (USBO & ¥ = — /L)
RX64M (USBO & 2 = — /L)
RX671

©oN>ORON =

4.13 R_USB_GetInformation| #&M L T 7Z &0,

RO1AN2025JJ0144 Rev.1.44
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PBC DALHE Y n—Z LI IR L £,

[Data Contact Detect)

CNEN=1, IDPSRCE=1, RPDME=1
Software Wait 5[ms]

[Charging Port Detection]

USB State Change
(USB_STS_ATTACH)

‘ BATCHGE =1 ‘

l

‘ ‘ Data Contact Detect ‘ ‘

l

‘ ‘ Primary Detection ‘ ‘

‘ BATCHGE = 0 ‘

l

USB State Charge
(USB_PORTENABLE)

VDPSRCE=1, IDMSINKE=1
Software Wait 42[ms]

[Primary Detection]

‘ CNEN=0, IDPSRCE=0, RPDME=0 ‘

l

( return TIMEOUT )

N
not SEOQ l
Read CHGDETSTS
SEO0 i
Software Wait 11[ms] VDPSRGE=0, IDMSINKE=0
Software Wait 21[ms]
not SEQ
‘ CNEN=0, IDPSRCE=0, RPDME=0 ‘ 1
L C return ChargingPort ) C return SDP )
C return COMP_SEQ )
[Secondary Detection)
VDMSRCE=1, IDPSINKE=1
Software Wait 42[ms]
Timer++ l
Software Wait 1[ms] ‘ Read PDDETSTS ‘
No i
Timer > 600 ‘ VDMSRCE=0, IDPSINKE=0 ‘

1

( return DCP

) (

return CDP )

Figure 2-1

PBC 7o —F % —h
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3. HKRAF

3.1 ARRAra>bkA—)LFS54/\ (HCD)
3.1.1 EXiMEE
HCD i%. HW il ® 71 75 A4, HCD OkkEE UL FIoR LET,

1. Control #iz1% (ControlRead/ControlWrite/No-dataControl) 35 J OV 588
2. Data#izit (Bulk /Interrupt) 35 J O%E S %n

3. T HEEOTW (231 )

4. USBEE=T7 —HERB L QLY M7 A

5. USB 2V ty MEBEHBIWY Yy by Ry = A 7 iEREm

6. ARV FEES/ILVYa—MMEEEH

7. ATCH/IDTCH EIVAIRIZ L DT % v FI7 4 v F

3.2 KRR 2R —T ¥ (MGR)

3.2.1 EAXiEE
MGR O#$RES UL FIC R LET,

HDCD o %k

B ST A ADIREE

B SN T A AT =2 AL — 3
FUAT VT ENET Y RRA Vv MEROBSE

PoODdN~

3.2.2 USBiREUI IR+
MGR %, ¥ 3NET AL A L Tooa AL — g VATV ET, MGR 235479 25 USB iE#EY &
T A MELTFITRLET,

GET_DESCRIPTOR (Device Descriptor)
SET_ADDRESS

GET_DESCRIPTOR (Configuration Descriptor)
SET_CONFIGURATION

SET_FEATURE (HID only)

CLEAR_FEATURE (HID only)

RO1AN2025JJ0144 Rev.1.44 Page 15 of 104
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3.3 API1ER
K RF A0 API FL %P 2D APl O FEAEICHE-> TV ET,

331 N—FOTT7DER

THEHIZ D MCU UL FOREEZ AR — F L TWAXLERH Y £,
USB

332 YIFrIOIT7TDEXR

ZDORIANZLUTONRy F—=VIKFEL TOE T,
r_bsp
r_dtc_rx (DTC #x&{ )
r_dmaca_rx (DMA #5358 i)

3.3.3 BMEMERRIEE

DRI ANOEEHEREREZ L ISR LET,

Table 3-1 Eh{EREEERSE

1HH AE

Cavikd4s ILWARHRITLY A=Y RE C/C++ Compiler for RX Family V.3.07.00
(HERRREDT 74 L FEREIZ"-lang = c99"F T 3 U %B1N)

GCC for Renesas RX 8.3.0.202411
(MERRREOT 7+ )L FEREIZ"-std = gnu99"4 T 3 > %3EN)

IAR C/C++ Compiler for Renesas version 5.10.1

7R A LOS FreeRTOS V.10.0.0
RI600V4
Azure RTOS (USBX) 6.1.12
IVTFA4TY JMLIVT4T7Y | EVTIOTATY
EDa2-ILDYED IV Rev.1.44
FRAKR—F Renesas Starter Kits for RX64M

Renesas Starter Kits for RX71M

Renesas Starter Kits for RX65N, Renesas Starter Kits for RX65N-2MB
Renesas Starter Kits for RX72T

Renesas Starter Kits for RX72M

Renesas Starter Kits for RX72N

Renesas Starter Kits for RX671

334 fFHRTHIHEIVIALRS Z

ZDRITANPENTDEIV AR Z 2L FIRLET,
Table 3-2 AT HEYRAANI Z—F

| Fraz | BYRAHBANY 5

RO1AN2025JJ0144 Rev.1.44 Page 16 of 104
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RX64M USBIO Bl Y :AH (NI 2 ES: 189, BV AHERES : 62, FRBEY AH B)
RX71M USB DOFIFOO0 2 Y A+ (R4 4 &E: 34) / USB DIFIFO0 Z| U A (R4 4 BE: 35)
USBRO & Y ;AH (A4 4 %5:90)

USBAR E| Y AFH (N R EF: 94)
USB DOFIFO2 E| Y 5A# (%5 2 &S 32) / USB D1FIFO2 E| Y AAF (R 2 EE: 33)

RX65N USBIO Bl Y ;:AH (R 2 ES: 185, BV AHERES : 62, FRBE|Y AH B)
RX651 USB DOFIFOO0 2 Y A+ (R4 4 BE: 34) / USB DIFIFO0 Z| U A (R4 4 BE: 35)
RX72M USBRO | Y ;A (A4 4 & E:90)

RX72N

RX66N

RX66T USBIO E| Y A& (RN 2 FES: 174) | USBRO E| Y :AH (N4 2 FES: 90)

RX72T USB DOFIFOO0 2 Y A+ (R4 4 BE: 34) / USB DIFIFO0 Z U A (R4 4 BE: 35)
RX671 USBIO B Y AH(RT 2 HES: 181, BV AHERES : 62, FRBEIY AH B)

USB DOFIFOO0 £ Y 5A%+(~ % 2 &S: 34) / USB DIFIFO0 £ Y A (R 2 &S 35)
USBRO Z| Y 5AH (N4 2 &SF:90)

USBIM1 BIYAA(RY 2 ES: 182, BV AAERES : 63, FIREE|YAH B)
USB DOFIFO1 &Y sA#(~ 9 2 &S 36) / USB D1FIFO1 &Y IAAH(R Y 2 &S 37)

335 4247

ZDORZARTOS)iE, RXMCU % A = (CMT)ZfH L TWET, 2—F AT AICBNTHA~& T
FEHOGEIE. ZORIFANPERT LA ~UNDOZ A <% THEHANTZEEET LD BEWLET,

336 AYSFIT7FAI

TRTOAPIFEOH L EZNEYR— T DA X7 = —REFIT r_usb_basic_if.h (CFEHEH L TWx9,

3.3.7 EHH

Zo7mny=27 MEIANSICI Z M L TWET, ZAbDM T stdinth TERZSNLTWET,

3.3.8 aVIAILBEDOERE

LS VDR EIZOWTIE, 8. v 7 4 L—3 3 (r_usb_basic_config.h)] OEAZZEML T
<TEEW,

3.3.9 ROM/RAMHA X

A RZTA 230 ROM/RAM A X Z LA FIZRLE T,

1. CC-RX (&i#i{t L /L Default)

(1). Non-OS
BT = v 7 EhilF BT = v 7 FEEhERE
ROM ¥ 1 X 36.4K /X1 I (Note 3) 36.0K 31 I (Note 4)
RAM 1 X 13.2K N1 b 13.2K N1 b
(2). RTOS
a. FreeRTOS
R01AN2025JJ0144 Rev.1.44 Page 17 of 104
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ST = v 7 Ll ST = > 7 JEFE Sl
ROM # A X 47.3K /31 |} (Note 3) 46.8K /31 I (Note 4)
RAM # A X 34.6K /A k 34.6K /A k
b. RIBO0V4

I T = v 7 EhElF ST = v 7 FEENERE
ROM # 1 X 49.4K /31 I (Note 3) 48.9K /31 | (Note 4)
RAM # A X 16.8K /31 K 16.8K /31

2. GCC (f:iifk L~v: -02)

T = v 7 FEhily BT = v 7 IEEhly
ROM # 1 X 424K /31 | (Note 3) 41.8K /31 K (Note 4)
RAM # A X 13.0K /A1 | 13.0K /A1 |

3. IAR (F#E bk L L Medium)

ST = > 7 FEhuks
35.2K /31 |k (Note 3)
11.7K /31

ST = > 7 JEFE Sl
34.6K /31 k (Note 4)
11.7K /31 |

ROM #A X
RAM # 1 X

[Note]
1. EiEo¥ A Xi2ix. BSP B L Vendor 7 7 2D ROM/RAM HA X3G £ TWET,
2. ERIIV2aT ATy a VEEEROY A XTT,

3. [5I%F =7 Eik;] ® ROM ¥ XX, r_usb_basic_config.h 7 7 A LD
USB_CFG_PARAM_CHECKING E#iZx L USB_CFG_ENABLE #{5E L /=D C7,

4.  TB1¥TF = v 7 LR © ROM B XX, r_usb_basic_config.h 7 7 A JLIND
USB_CFG_PARAM_CHECKING E#IZxf L USB_CFG_DISABLE %#{5E L 7= DET9

5. RTOSZiX, V7 /W% A L 0OSDROMRAM #A ANEENTNET,
6. Azure RTOS ® ROM/RAM A RIKTNA AT FAD RF 2 A FEZRLTIEIN,

3.3.10 Bl¥

API BB D5 I BUTAE ] S 2 HERIZOW TR, 19, BER) 22U T Zauy,

3.3.11 for X, while XX, do while 3XIZDL\T

FIT Y =2 — /LT, VVX?ODJyTBﬂ%ﬁ%MEE’%%T‘for 3. while 32, do while 3¢ OL— 7 4LB) % fif A
LTWET, 2o —7/E [WAIT LOOP] #F—U— K& LizaAy bt L TCWET, &
DIz, N—T I 3—““’)‘75‘7:E/]’/1/‘IZ 7 DB & M AIA T A 1L, TWAIT _LOOP] T4 DALE %
MBECTEET,

3312 FITEYa—I)LOBMAE

AREV2—VE, EHTLE27a =7 NTEIZENTA20ERHY £9, L1 AT, Smart
Configurator ZfiH L72(1) . ()DEMFIEEHELE L TWEF, 7272 L. Smart Configurator (%, —#d
RX /54 AD A H— k LTNEF, Fi— k SR TR RX T/ ZUCANTIER) « (4)DF kA
LT EEN,

(1) e?studio ¢ Smart Configurator # ] L T FIT €Y = — /L& BINT 554

RO1AN2025JJ0144 Rev.1.44
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e? studio ™ Smart Configurator ZfH L T, B#MIC=—F 7 m =7 MIFIT €Y 2 — /%800
LFET, #Mix, 77U —> a3 /— 1 [Renesase?studio A~v—h a7 47 L —HF 21—
HF—H A K (R20AN0451)| #BML T U,

(2) e?studio T FIT Configurator ZfiJf] L T FIT £ = — /L &8T5 55

e? studio @ FIT Configurator Zf£H L C, BENIC=— 71 =27 MIFIT Y a2—/VEBINT
HTENTEET, FEMIE., 77V —v a7 —1bF IRX 77 IV e2studio (ZHLAIATe ik
Firmware Integration Technology (RO1AN1723)] =&ML T &0,

(3) CS+ T Smart Configurator ZfH L T FIT € = — /&8I 556

CS+ LT, A% F7 1 kit Smart Configurator Zfi ] L ¢, BEIZ2—YF 7 rT =7 NMIFIT
EFEVa2—VEBIMLET, FMiZ. 77V r— 2/ — b [Renesas e?studio A~v—h +»
T4 7 b—4% a—F—7 A F (R20AN0451)] Z#ZM L T ZE0y,

(4) CS+LETFITEY 22— &8Nt 554

CS+ T, FICa—H a7 MIFITEY 22— V&2 BMLET, ML, 77— 9
J—hF IRX 773U CS+IZHAIATe 5 Firmware Integration Technology (RO1AN1826)] %%
LT 7ZE,

RO1AN2025JJ0144 Rev.1.44 Page 19 of 104
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3.4 APIE%
APIEES DFEEHIIZ W TiX, 4. APl] 2L T &,

3.5 V3RV IR
77 AN 72 A M aRfE Lic L EDRBHIEIZONTIE, 110, ZFRV 7R 22U T ZIV,

3.6 =4y FRYTITF)LY X MNTPL)YDEREAE (Azure RTOS LIt

USB Host &= — FCid, TPL {Z Vendor ID(VID) & Product ID(PID) % %63 % &, Z#k L7~ VID & PID %
H D USB 7 /3 A ATkt L TO A USB @5 24TV E T,

TPL ~® USB 7 /34 ADXGkiL, 27 47 L—3 37 7 A /(r_usb_basic_config.n)NiZ & % Table
3-3D TPL EFIZX L, VID L PID k> hTHELTLEEW, USB KT 4 \1F, L7z USB 731
ADVID & PID BN TPLIZESR SN TWDENE I EF =7 L, TPLIZEE SN TWIUEZED USB 7
A ALEDOUSB#EFEEITWVET, TPLIZEFEK SN TWRITEZD USB 7 /351 A L O USB@fFI3 TV EH
Ao

723, TPLIZ VID & PID % %6k3 2 B2 54, Table 3-30> TPL iE3(2%f L, USB_NOVENDOR
L USB_NOPRODUCT % #5i& LT < 72 &\, USB_NOVENDOR & USB_NOPRODUCT 736 7E STV 5
YA, USB KT A /NIXTPL OB T = v 7 #4TVWEHADT, ZOF = v 712825 USB @E R A D IRRE
DEAETDHZ LT £HA,

Table 3-3 TPL &%

TPL &% WA
USB_CFG_TPLCNT PAR—F925USB T A RADOHEHREL TILEEN,
USB_CFG_TPL PR—=1FFT2HUSBT A ADVID & PID Dty FEFEELIIZIN,

(%9 VID, PID DJEE TRk L T 20, )

USB_CFG_HUB_TPLCNT | #7"— 4% USB Hub D& F5E L TS 7Z2& 1,

USB_CFG_HUB_TPL HAR— 92 USBHub ® VID & PID Ot > F&HEE TSIV,
(%9 VID, PID DJIE#F Tl L T 72& Wy, )

== USB_TPL / USB_HUB_TPL ~® VID & PID D#EEFE ==

#define USB_CFG_TPL 0x0011, 0x0022, 0x0033, 0x0044, 0x0055, 0x0066
VID PID VID PID VID PID

_ -~ _ (. _
~— ~— ~—

USB7/3A 21 USB7 /31 A2 USB7 /31 A3

#define USB_CFG_HUB_TPL 0x1111, 0x2222, 0x3333, 0x4444
VID PID VID PID

_
~— ~—

USB Hub1 USB Hub?2

SCEHFI 1) 35D USB F/34 2 & 250 USB Hub % TPL IR &T 5B4

#define USB_CFG_TPLCNT 3

#define USB_CFG_TPL 0x0011, 0x0022, 0x0033, 0x0044, 0x0055, 0x0066
#define USB_CFG_HUB_TPLCNT 2

#define USB_CFG_HUB_TPL 0x1111, 0x2222, 0x3333, 0x4444

FLEBI 2) 3 DD USB TN1 R &R T HHE

#define USB_CFG_TPLCNT 3

#define USB_CFG_TPL 0x0011, 0x0022, 0x0033, 0x0044, 0x0055, 0x0066

#define USB_CFG_HUB_TPLCNT 1

#define USB_CFG_HUB_TPL USB_NOVENDOR,USB_NOPRODUCT
RO1AN2025JJ0144 Rev.1.44 Page 20 of 104
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FCEHB] 3) VID & PID #R&T D LENRENVG S

#define USB_CFG_TPLCNT 1

#define USB_CFG_TPL USB_NOVENDOR,USB_NOPRODUCT

#define USB_CFG_HUB_TPLCNT 1

#define USB_CFG_HUB_TPL USB_NOVENDOR,USB_NOPRODUCT
[Note]

1. Table 3-3® TPL jEFIZ% L, USB_NOVENDOR & USB_NOPRODUCT # & & L72HETH
USB_CFG_TPLCNT 35 X ' USB_CFG_HUB_TPLCNT (Z/%, ""&ZfiE L T 230,

2. ay7 47 L—var77A(r_usb_basic_config.h)ic>\Tix, 8. avrzq4lL—vayv
(r_usb_basic_config.h)| OFEZZML T 7230,

37 TNARTZERKLADEIY YTIZDOWT
USB Host E— R USB R J A /& #55 S 4172 USB 731 Rk LT A 2T RLZZE D 4 TE T,
1. USB Hub i+ 254

USB Hub IZ%f LT /84 27 F L AfE 1 2380 4T o, Hub FIcHk: L= USB 534 2kt LTTF
INA AT RUAE 2 DIEREID B THNET,

2. USBHub ZfEM L2W5EE
USB 7 /31 AXF LT SA X7 RLZEA BEID HTHNET,
[Note]

TNAAT KL AE, USBEV 22— /VENTEV Y CTHENET, #lxiE. RX64M ZED# 5D USB £
Ca—nNEYR— TS MCUDELS T, USBO EV 22—/ L USB1 Y 2 —/LIZFILEI USB 5314 &
PR Lo L &I, £ USB TN AZiE, TN AT RLUAEA BNE Y B THILET,

3.8 HRARAMN\YTFUF¥—TUJHIfHl (HBC) (Azure RTOS LI5})

ARRZANF, HBC #HAR—FLTET,

HBC (. %57 /1 Z % USB Battery Charging Specification Revision 1.2 T/iE# & 4172 CDP £ 7-(X DCP
HREZBIES T DE0 HIW A 72 77 5 TF,

RKRIZANROVBUS RTA4 7, THYTUH, TH v FUBEDH A I 7 TENEUTIEG U AT
WEF, F£7o. PDDETINT IV ALFE LRI AT WVE T, EAEN S OFIEHOLE TS D A,

Change Port Detection(CPD)D#% %%, R_USB_GetInformation Bi%%iz & » CTHUSET 5 Z LN TE £,
R_USB_GetInformation Bd#%iz > Cix, [4.13 R_USB_GetInformation] # &ML T 72 &0,

[Note]
LLF®O MCU 1%, HBC AR — K L TWEHA,

RX651/RX65N

RX66T

RX72T

RX72M

RX72N

RX66N

RX71M (USBO & & = — /L)
RX64M (USBO & & = — /L)
RX671

©oOoN>ORON =
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HBC DMLEE 7 v —Z LI TSR L £,

C VBUS Drive )

BATCHGE=1, IDPSINKE=1, DRPD=0,
PDDETINT=0, PDDEINTE=1 BATCHGE=1, DCPMODE=1

| |
l
( return )

1 0

C PDDETINT Interrupt )

]

‘ Cut chattering ‘

‘ VDMSRGCE = 1 ‘ ‘ VDMSRGCE = 0 ‘

)
, I ,
)

C ATTACH Process )

I

BATCHGE=0, IDPSINKE=0,
PDDETINT=0, PDDEINTE=0

I
(e )

C DETACH Process )

BATCHGE=1, IDPSINKE=1,
PDDETINT=0, PDDEINTE=1

I
( om )

Figure 3-1 HBC 7m—F ¥ —F
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API

Table4-11Z API B —% AR LET, 26D APHIEA Y ZALETHMT 2 enTcEEd, 77V
F—var7urZ I AT, FRO AP Z THEHSIZ S,

[Note]

Table4-1 API—%

API ERAA
R_USB_Open() USB 2 a1 —ILiEE)
R_USB_Close() USB £V a1—I/LEIE
R_USB_GetVersion() ARED1—IILDON— 3 VIEREIEB
R_USB_Read() USB 7—42!)— FEX
R_USB_Write() USBT—42 54 FEX
R_USB_Stop() USBT—42 Y —K/IT—2 54 MELLWLE
R_USB_Suspend() AR FER
R_USB_Resume() Loa—LER
R_USB_GetEvent() USBEENDSTET A N> #HHE (Non-OS DH)
R_USB_Callback() =Ly I EBDEEE (RTOS DH)
R_USB_VbusSetting() VBUS fit#aRasa/ e {F LT
R_USB_PullUp() D+D-SA4 D FILT v THA/ZEILHRTE
R_USB_GetInformation() | USB T/34 RIZD W\ T D1E#RZ IS
R_USB_PipeRead() EEPIPEMNDDT—4 1) —RFEXR
R_USB_PipeWrite() BEPIPE~ADT—4 54 FEXR
R_USB_PipeStop() {BEPIPE [CxtF 5 T—42)—FIT—42 54 ML
R_USB_GetUsePipe() £/ PIPE &5 £ B
R_USB_GetPipelnfo() PIPE (&R # BNf%

Host Mass Storage Class Tlix. it API LUSMZT A 27 Z ZAEA D APl BZHAEBE STV E
T, 4% APl OFEAIIZ SV TIE, Host Mass Storage Class @ K3 = # > I (Document
number:RO1AN2026) % S L T 7281y,

Host Human Interface Device Class TiZ. EFED APl LIAMTT A 27 T A EA D APl BRHE &
NTWET, Y% APl OZEMIZ DWW TiE, Host Human Interface Device Class @ K3 = X o k
(Document number: ROTAN2028) A B L T< 72 &1,

USB_CFG_PARAM_CHECKING E#iZxt L USB_CFG_DISABLE # {5 & L7236, 5lETF = v
JERNRTT D=, D fE USB_ERR_PARA [1iR S E A,

USB_CFG_PARAM _CHECKING EZIZD>WTiX, 8. vy 747 v—va v
(r_usb_basic_config.h)] #ZMH L T 7EE0,

Azure RTOS % Zfi D4 Azure RTOS APl 58 K TVUSBX APl 2 ZfE AL 72 &0, ZnbHd
APLZ DWW T Azure RTOS B EZTNUSBX D R o A v hEZBBLTLZE W, EFRAPID 5 5
R_USB_Open B%t & R_USB_Close B%d &% ZfEH < 72 & v, R_USB_Open Bi%is L O
R_USB_Close BA#UAMIEH L2 T 7230,

RO1AN2025JJ0144 Rev.1.44 Page 23 of 104
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4.1 R=USB=Open

USB £V a—VOEEIRBINUSB K7 A NOPHELEITVET, (USBEYV 22— V2T 5B
WZHRANCERT 55T, )

B
usb_err_t R_USB_Open(usb_ctrl_t *p_ctrl, usb_cfg_t *p_cfg)
5%
p_ctrl usb_ctrl_t #ERFEIR A~ DR A o H
p_cfg usb_cfg_t M ERFEI A~ DR A X
R i
USB_SUCCESS %)
USB_ERR_PARA INTA—=HF T —
USB_ERR_BUSY BT E S 7- USB £ = — s Tl @

A1 (p_ctrl)iTHEE S 472 USB ¥ 2 — LD REIE L TN USB R 5 A NO#HEALE 21T £,

e
1. usb_ctrl_t #EKIZOWTIF9.1E %A, usb_cfg t EERICOWTIZ9.3EEZ S L T 7E 30,

2. usb_ctrl_t f#5iEKD A > /N module [ZILEEN 5 €Y = — /L FF(USB_IPO/USB_IP1)ZfEE L CTL 72
S, "USB_IPO"AF5ET % & USBO &2 = — /L3 H) &1, "USB_IP1" %457 E 7% & USB1 £ 2 —
ANEEI SN ET, 228, AL /I module [2%F L USB_IPO/USB_IP1 LIS ZF5E L72A. RV EIC
USB_ERR_PARA 2N S £,

3. THEHAOMCUNUSBEY 2—L% 1 DO AR—FLTWARWES, A>3 module 12%F L
USB_IP1 Z$E LRV TL &, USB_IP1 Z4R7E L7=5HA1EL. K Y fElc USB_ERR_PARA 73l
énij—o

4. usb_ctrl_tHEERD A 3 type ([ZXF LT A A7 T ARI(TESR)EFREL T ESW, 7ok,
USB_HCDCC # X 1 USB_PCDCC Z#57E L2\ TL 72 &V, USB_HCDCC %7-1% USB_PCDCC
ZIeE L4 . USB_ERR _PARA 28R S #UE 4,

5. usb_cfg_tHiE{ARd 2 > »Jusb_mode (213, USB Host & L Cit#Eh4 % & X (X"USB_HOST"% 457 L\
USB Peripheral & L CigE3 5 & Z|3"USB PERI"ZFEE L CLIZ2&\W, 2B, TOREN ZHEHIC
727% USB ¥ 2 — /L THHFE— h LTRSS IE. USB_ERR_PARA 79 S E T,

6. usb_cfg_t#iEkd £ >N usb_speed (21%, USB Speed(USB_HS /USB_FS)Z & L TL 72 &,
B, MELEAEY—= RN IEMIZZRD USB Y 2 — /L THR— F LTV RWEAIT,
USB_ERR_PARA R SN FET,

7. usb_cfg_t#&iEKRD A /3 p_usb_reg (Z1%, usb_descriptor_t #ERK~DRA U X EREL TS
W, 723, ARFEEIZ. AN usb_mode (2% L"USB_PERI"Z# 57 L= IC DAL E T,
"USB_HOST"EEHE, A /3p_usb_reg 2T 2 TIXEH SN ET,

8. WA DBIEKITK L O(zero)Z#57E L4 . RV il USB_ERR_PARA M &7,
9. BEHFAINTAAPI Z#a—L LARNTL X, (RTOS D)

10. LI FOBBANTAAPI 23— /L LARNTL 72 &0,

(1). Bl IAZBI%K

(2). R_USB_Callback Bd# TR ER STz 22— L3y 7 B
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USB Basic Host and Peripheral Driver Firmware Integration Technology

Bl

1.

USB Host £ — FDIE4E

void usb_host_application(void)

{

}

usb_err_t err;
usb_ctrl t ctrl;
usb_cfg_t cfg;

ctrl.module = USB_IPO;
ctrl.type = USB_HCDC;
cfg.usb_mode = USB_HOST;
cfg.usb_speed = USB_FS;

err = R_USB_Open(&ctrl, &cfg);
if (USB_SUCCESS !=err)

{

}

[* error */

2. USB Peripheral £— FDFPE

usb_descriptor_t smp_descriptor =

{

¥

g_device,
g_config_f,
g_config_h,
g_qualifier,
g_string

void usb_peri_application(void)

{

usb_err_t err;
usb_ctrl_t ctrl;
usb _cfg t cfg;

ctrl.module = USB_IP1;
ctrl.type = USB_PCDC;
cfg.usb_mode = USB_PERI;
cfg.usb_speed = USB_HS;

[* Start USB module */

cfg.p_usb_reg = &smp_descriptor;

err = R_USB_Open(&ctrl, &cfg);
if (USB_SUCCESS != err)
{

}

/* error */

[* Start USB module */

RO1AN2025JJ0144 Rev.1.44
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4.2 R=USB=CIose

USB & = —/)VOEIE

i
usb_err_t R_USB_Close(usb_ctrl_t *p_ctrl)
51%
p_ctrl usb_ctrl_t # &R FEI A~ DR A X
RY &
USB_SUCCESS %)
USB_ERR_PARA NITA—=F T —
USB_ERR_NOT_OPEN  USB &Y = —/L'% Open S LTV a0

Sl (p_ctr) THE SN USB £V 2 — /L& EIELET, A2 Imodule |2 USB_IPO Z45ET 5 &
USBO EY 2—/LMEIE L, A2 73Smodule (2 USB IP1 #$5ET 5 & USB1 £V 2 —MEIE LET,

Gl

1. usb_ctrl_t #i& KD A > 73 module [Z13fE 1L 3% USB £ ¥ = — /L35 (USB_IPO/USB_IP1)Z {57 L
TLZEW, 223, A 73 module (Zx%f L USB_IPO/USB_IP1 LIS &R /E L7t IRV EIC
USB_ERR_PARA 78R SV E T,

2. THHAOMCURUSBEY 2—/L% 1 DY AR —FLTOARWES, A2 7Smodule 125 L
USB IP1 8 L2 TL 7Z& W, USB_IP1 2487 L= A1E. RV fEIZ USB_ERR_PARA 7%
IhET,

3. Bl¥p_ctrliZxf L USB_NULL Z 457 L7z#54, &Y fEIC USB_ERR_PARA MK S HUE T,
4, HEHEIAINTRAPI Za—L LARNWTLZE0, (RTOS D)
5. LITOBBNTAAPI Za2—/L LT 7ZE0,

(1).  #vAAESE

(2). R_USB_Callback Bi%t CH ek & 417= 2 — /8w 7 BI%K

5 F B

void usr_application( void )
{

usb_err_t err;

usb_ctrl t ctrl;

ctrl.module = USB_IP0O
err = R_USB_Close(&ctrl); [* Stop USB module */
if (USB_SUCCESS != err)
{
* error */

}

RO1AN2025JJ0144 Rev.1.44 Page 26 of 104
Mar 01, 2025 RENESAS



RX77=%1) USB Basic Host and Peripheral Driver Firmware Integration Technology

4.3 R=USB=GetVersion

USB R4 NDN—D g U ERZPEE
Vi

uint32_t R_USB_GetVersion( void )
5%

RY &

N—g VFE

USB RTA NDN—V 3 VBEENPIRENET,
Rz
N
void usr_application( void )
{

uint32_t  version;

version = R_USB_GetVersion();
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44 R_USB_Read

USB 7—#% U — FER

B

usb_err_t R_USB_Read(usb_ctrl_t *p_ctrl, uint8_t *p_buf, uint32_t size)
5%

p_ctrl usb_ctrl_t # &R FEI A~ DR A X

p_buf U— R7 =2 A DR~ DR A &

size U — RERHA X
REYE

USB_SUCCESS IEH#&T (F—4# U — FERET)
USB_ERR_PARA /"I A =4 =TT —

USB_ERR_BUSY [ U7 /A RIZxtd 27 —Z A5 E KT
USB_ERR_NG ZOMDOT T —

1. Bulk/Interrupt #5356 DA
(1). Non-OS D4

USB 5 —# ® U — R (Bulk/Interrupt #52%) &R 217V E97,

UV — R L7727 — %1353 p_buf 23 R9 EIICE M S L E T,

T—4 U — RO TIE, R_USB_GetEvent B D &E Y fE(USB_STS_READ_COMPLETE)IZ & ¥ #s8 9
B ENTEET,

V—FRET LT —% DO A1 X%, R_USB_GetEvent B »E v fE(USB_STS_READ_COMPLETE)#%
iR t% . usb_ctrl_t & RD A N size ZB L TL 2 &0,

(2). RTOS Db

USB 5 —# ® U — R (Bulk/Interrupt #553%) 8k 217V £97,

U— R L7=T—Z 1354k p_buf 23R 9-FEIRIC KM S v E 9,

FT—=H V= FRDOETIX, USB KT A NCHER LTIz a—L 3y 7 B D5 $(usb_ctrl_t #i&E AR £ 2 X
event:USB_STS READ COMPLETE)NZ LV fEiR4 b6 & TEET,

V—RETLET—FDOH A X1, USB KT A NG LIz a—no3y 7 BEo5#(usb_ctrl_t A%
R A 73 event:USB_STS_READ_COMPLETE) % fifi® 4 . usb_ctrl_t fi&E (kD 2 > /3 size &ML T<
7ZE0,

2. Control #5i5DHE

[10. 79 RV IR+ ML TLLIEEN,

e
1. % 3 5% (size)lci%. MaxPacketSize D5 DA FE L TF &V,

2. ZOAPNEIT—X ) — RERLBEOLEZITWET, 77V r—varrnr7 750, Z0OAPHZL
NF—X ) —=FETHEBIZRDZZLEHY £HA,

3. REVEIZUSB_SUCCESS mMiKxNi=HA. USB KT A NIkt T 25T —H U — REREZIT 72D &
T, 72, 740V — FHEFTZE T L TWEHA,

4. J—=FBEHRDT—EN< v T ANNry YA XD n g, >0V — RNERY A X772 081,
USB K7 A Nk, 7—HHEEDBPTH D LT 5720, R_USB_GetEvent B &= v EIZIL,
USB_STS_READ COMPLETE 23t v F &fuEH A, (Non-OS DA
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5. V—FRBEHDOT—EN~<y 7 ATy M A XD nfE, 220U — RERY A X7 720G E 1T,
USB K7 A Nk, T —HEREORP TH D LYW T 5720, 7T —FZEZTEZEMTH0DDa—
NoRy 7 BE a— L LEHA, (RTOS DA)

6. ARAP| % a—/1F BRI usb_ctrl_t IERD X L\ type IZRF LT /31 X7 F AFEPI(TESHR) 26 E
LTL7ZEV, 728, USBHost T— FOEGAEIX, 727 8AT 25 USB T /3A AEi#BT 5720 A
X module (Z USB &3 = —/L3& 5 (USB_IPO/USB_IP1)% . #* /N address (27 /3 A7 KL & %45
ELTLEEN, 28, A 73 module 12%F L USB_IPO/USB_IP1 LIS &2 F57E L 7= 560 A > /3 type
(KR LY AR — M RN DT A 27 F AR A FRE L72E . RV EIC USB_ERR_PARA 78k S i
3

7. THEHAOMCUNUSBEY 2—1% 1 DL AR—FLTWARWESE, A2 N module [Z%F L
USB IP1 ZEE LW TL 7ZEV, USB_IP1 2H8E L7=5A1E. Y EIZ USB_ERR_PARA MK
NnET,

8. 2 5%(p_buf)izix, HENVEE(AY v 7VEHIEA~DKRA » ZITRE L RN T Z S0,

9. DMADDTCHREIZL DT —% U —REITIEA. B 2515 (p_buD)iIZIZLLTO 7 R AZHEE L TL
72 &N,

(1). USBA/USBAa & = — /L& LTV A 5HE

431 FEFIZT T4 NIy 7 7 O EIHT R LA
(2). FELIARO USB E ¥ a— L2 LTV B 5E

2 NERICT 74 v ENTNy 7 7 SO JIAT K LA

10. 2 51 8(p_buf)lZFE ¥ 2 fEIRIL, 25 3 5 %k(size) THEE L7 A UL EOFEIR A R L T 72 S0y,
723, DMAIDTC #ikiC & 57— 4 U — R&4T 9356, LUFITRT YA X& el L TS0,

(3). r_usb_basic_config.h /o USB_CFG_CNTMD &3I4 L USB_CFG_CNTMDON ##57& L T\ %
B4 (USBA/USBAa £ = — /L& L TW A A

FIFO Ny 7 734 AXnFELL LDV A X&REEL TSIV, 28, FIFO Ny 7 7 %A X2
WTit., M24PIPEBUFL PR FDEFIZOWNWT] R LTI ZEN,

(4). r_usb_basic_config.h W™ USB_CFG_CNTMD E#(Z%f L USB_CFG_CNTMDOFF Zf§& L T\
Ry K

MaxPacketSizexn {F DV A X&Hefk L TL 7ZE W,

9. WFIADOBEITK L O(zero) & 57 L7254, Y I USB_ERR_PARA 7R S E T,

10. USB Host & — RHE, usb_ctrl_t #i& R 2 >N address DR EEAF UfE> R_USB_Read B%i %
B CTa— L35 LI TEEHA, Hi TR _USB_Read Bi%ita 2 — 1 LE-GE1E, RO HE
USB_ERR_BUSY MK XL E 9, A /N address D% EfE A UfED R_USB_Read BE% & F & =2 —
T 556 1%. R_USB_GetEvent %726 DRV 6 USB_STS_READ_COMPLETE % 38 L 7214 T
R_USB_Read %% 22—/ L TL 72 &\, (Non-0S D5A)

11. USB Peripheral & — R, usb_ctrl_t #i& (Ko £ > type DR EE AR UiEO R_USB_Read B4k %
BEECTa— L35 LI TEEHA, Hi TR _USB_Read Bi%ia 2 — L L-GE1E, RO
USB_ERR_BUSY iR SN ET, A 7\ type DX EfEAF UAED R_USB_Read P4 FffE == — /L
T 58615, R_USB_GetEvent B%t75H DY 5 USB_STS_READ_COMPLETE % fi##® L7-% T
R_USB_Read %% 22—/ L TL 72 &\, (Non-0S DA)

12. Vendor 7 7 A D4, R_USB_PipeRead %% i < 72 &\,

13. usb_ctrl_t #5& ko> A >3 type I2%F L USB_PCDCC / USB_HMSC / USB_PMSC / USB_HVND /
USB_PVND #$85& L7-#%. 4 APl % 21—/l L7=#4. &Y fiic USB_ERR_PARA MR S vk,

14. Host Mass Storage Class DA T, A M L—U AT 4 TIZHT 57T 7 v A %172 561X, FAT(File
Allocation Table)?® APl Z I L. A APHIEH LT IZE 0y,
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15. USB 7 /3 %7 CONFIGURED JREEDHEIZ, A APl 2 21— /L4 % Z & 3 T& £3, CONFIGURED
LIS OIRRETA APl 2 =2 — /L3 2% LRV fEIZ USB_ERR_NG 2Nk S L E 9,

16. LLTFOBENTARAPI 22— L L2 TL 72E 0,
(1).  FIVALBE
(2). R_USB_Callback B CRER STz = — "y 7 Bi%L

i 51
1. Non-0OS

uint8_t g_buf[512];
void  usb_application( void )

{
usb_ctrl_t ctrl;
while (1)
{
switch (R_USB_GetEvent(&ctrl))
{
case USB_STS_WRITE_COMPLETE:
ctrl.module = USB_IP1
ctrl.adderss = adr;
ctrl.type = USB_HCDC;
R_USB_Read(&ctrl, g_buf, DATA_LEN);
break;
case USB_STS_READ_COMPLETE:
break;
}
}
}
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2. RTOS

uint8_t  g_buf[512];
/* Callback function */
void usb_apl_callback (usb_ctrl_t *p_ctr, rtos_task_id_t task _id, uint8_tis_request)

USB_APL_SND_MSG(USB_APL_MBX, (usb_msg_t *)p_ctrl);

}
void usb_application_task( void )
usb_ctrl t ctrl;
usb_ctrl t *p_mess;
while(1)
USB_APL_RCV_MSG(USB_APL_MBX, (usb_msg_t **)&p_mess);
ctrl = *p_mess;
switch (ctrl.event)
{
case USB_STS_WRITE_COMPLETE:
ctrl..module = USB_IP1
ctrl.adderss = adr;
ctrl.type = USB_HCDC;
R_USB_Read(&ctrl, g_buf, DATA_LEN);
break; .
case USB_STS_READ_COMPLETE:
break; .
}
}
}
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4.5 R _USB_Write

USB 7 —4% 74 FEXR

B

usb_err_t R_USB_Write(usb_ctrl_t *p_ctrl, uint8_t *p_buf, uint32_t size)
5%

p_ctrl usb_ctrl_t # &R FEI A~ DR A X

p_buf TA NT—Z RN L TZ IR~ DR A o H

size TA AR
REYE

USB_SUCCESS IEH#&T (F—4% 74 FERTET)
USB_ERR_PARA /"I A =4 =TT —

USB_ERR_BUSY [ UT /A R4 57 —% T4 MERT
USB_ERR_NG ZOMOT T —

fEwR,
1. Bulk/Interrupt 524 D54
(1). Non-OS D4

USB 5 — % ™7 1 b (Bulk/Interrupt #5205 K 21TV £ 97,

T4 T 5T — 13515k p_buf 2RI REIICKAM L T EE W,

T—4 74 FOFETIL. R_USB_GetEvent B4t & Y fE(USB_STS_WRITE_COMPLETE)IZ & ¥ #
RBITHZEMTEET, 728, NULL X7 > OREEERZIT I LA L. 8 3 51 (size)lcxt L
USB_NULL(O)ZfiE L TL S0y,

(2). RTOS 054
USB 5 — % ™7 A b (Bulk/Interrupt 5% K 21T\ £ 9,
T4 T BT —F 13515 p_buf 23R REIRICKHM L T EW,
F—HTA FDOETIE.USB KT A 8 Ek LTZa— 3y 7 BE D5 $(usb_ctrl_t #iE(AD £

event: USB_STS_WRITE_COMPLETE)IZ X Vi 42 Z L8 T £97, 728, NULL ~7 v FDEfF
FRZAT O Y id. 5 3 51¥(size)lZxt L USB_NULL(O)ZFEE L T 72& 1y,

2. Control #Z5DHE
0. 7SRV =R b L TIIEEN,
e

1. ZOAPNIT—% T4 PERMEOALEZITWVET, TV r—var7ul T80, ZOAPHZLD
T—2T7A4 NETELIZRDZEEH A,

2. JRV{EIZ USB_SUCCESS iR SN 72¥E USB KT A NIk T DT =% T4 MEREITST2DHT,
FE, T—FDTA MLBITET L TWER A,

3. usb_ctrl_t fEERD A 2\ (type)llZ T A AT T ARR(TESB) 2 FRE LT-1% T, AAPI 2 — /L LT
<FEW, 723 . USB Host B— ROEAIT. T 7 AT 5 USB /31 ZAEFAT B 75 A > 73 module
{2 USB € ¥ = —/L &5 (USB_IPO/USB_IP1)%, A Naddress (Zxf L CT /34 AT RLAZFREL
TLEE W, 228, A 3module [2%F L USB_IPO/USB_IP1 LIS Z457E LI/ A v /3 type (25t
LY R— bRBANDT A 27 T ZAFER 28T LT25A. RV EIC USB_ERR_PARA 2R E £ 1,

4., THEHDOMCUMNRUSBEY 2—/L& 1 DLt AR— F L TWARWES, A 7Imodule IZxf L USB_IP1
ZRRE L2 TLSZE W, USB_IP1 257 Lo aid, RV fEIC USB_ERR_PARA MRS L E T,

5. H 258 (p_buf)iciZ. HEYZELE(A S v 7 ) HEA~DRA » ZITFRE L RN TS 7Z S0,
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6. DMADTCHEEIZ L DT —Z T4 F&ITH>HE. #2518 (p_buf)lZIZLATDOT RLAZFREL T E

é l/ \O
(1). USBA/USBAa E ¥ = — /L& L TV A 5E

4 34 FEEFUCT T4 STy 7 7 SO ST R LR
(2). EFELSLD USB £V 2 — /L& LTV AHEA

231 RBERICT A4 v ENToy 7 7 SEROJEET LA

7. Sl p_ctrl iZxf L USB_NULL #f5& L7 %5& . KV fEIZ USB_ERR_PARA MRV E T,

8. 9%k size (2 0 LIS ZHEE L, 913k buf I2%F L USB_NULL %2457 L7=354 . 5 Y i USB_ERR_PARA
DIRSIVET,

9. USB Host &— R, usb_ctrl_t #i& KD 2 > /% address D% EfE 2N U > R_USB_Write %k % 18
HTa—THZ LT TEETA, HH TR _USB Write Bi¥ % = — /L L7843, RV E
USB_ERR_BUSY 73 iE & 41 £ ¥, address Di%EMEL R UiED R_USB_Write Bz HE a2 —135%
A1, R_USB_GetEvent B> & DR Y fE USB_STS_WRITE_COMPLETE % fi§i8 L7214 T
R_USB_Write Bi%k% 22—/ LT 72 &V, (Non-OS D)

10. USB Peripheral & — RFIf, usb_ctrl_t f#1&E KD A > 3 type OFEMEANF CfEd R_USB_Write B%t %
T —LT 5 Z LT TE A, TR _USB_Write Btz = — /v LZA1E. RO E
USB_ERR_BUSY RS E T, A /3 type DX EEL A Ui R_USB_Write Bt A FE = — /L4
B¥A%. R_USB_GetEvent B%7 5 DR Y i USB_STS_WRITE_COMPLETE %ZH#iR L7-#% T
R_USB_Write Bi%%% =2—/L LT 72 &V, (Non-0S DH4)

11. Vendor 7 7 2D 4. R_USB_PipeWrite B%t % ZfH < 72 &0,

12. usb_ctrl_t KA D £ > < type 12%F L USB_HCDCC / USB_HMSC / USB_PMSC / USB_HVND /
USB_PVND %5 L7=th. AAPI Za—/L L7254, RV EIC USB_ERR_PARA 28R &k,

13. Host Mass Storage Class DA T, A R L—U AT 4 TIZHT DT 7 v A%LT 9561, FAT(File
Allocation Table)® APl Z i L. A APHIEH LR TL 7230,

14. USB 7 /31 A7/ CONFIGURED REDH AT, KAPl 22 —/14 25 Z LA T& £7, CONFIGURED
LIS OIRRETA APl 22—/ % & RV fEIZ USB_ERR_NG iR S L E 7,

15. LLFOBEBANTAAPI 22— /L LR TL ZEW,

(1).  ElAHBEEK
(2). R_USB_Callback BI#CRER STz =2 — 3y 7 Bi%L
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= B
1. Non-0OS
uint8_t g_buf[512];
void  usb_application( void )

{

usb_ctrl_t ctrl;

while (1)

{
switch (R_USB_GetEvent(&ctrl))

{
case USB_STS READ_COMPLETE:

ctrl.module = USB_IPO;
ctrl.address = adr;

ctrl.type = USB_HCDC;
R_USB_Write(&ctrl, g_buf, 512);

break;
case USB_STS WRITE_COMPLETE:

break;
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2. RTOS

uint8_t  g_buf[512];
/* Callback function */
void usb_apl_callback (usb_ctrl_t *p_ctrl, rtos_task _id_t task_id, uint8_tis_request)

USB_APL_SND_MSG(USB_APL_MBX, (usb_msg_t *)p_ctrl);

}
void usb_application_task( void )
usb_ctrl t ctrl;
usb_ctrl_t *p_mess;
while(1)
USB_APL_RCV_MSG(USB_APL_MBX, (usb_msg_t **)&p_mess);
ctrl = *p_mess;
switch (ctrl.event)
{
case USB_STS_READ COMPLETE:
ctrl.module = USB_IPO;
ctrl.address = adr;
ctrl.type = USB_HCDC;
R_USB_Write(&ctrl, g_buf, 512);
break; .
case USB_STS_WRITE_COMPLETE:
break; .
}
}
}
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4.6

R=USB=Stop

USB7—# DY —RIZA ML

i

usb_err_t R_USB_Stop(usb_ctrl_t *p_ctrl, uint16_t type)
51%

p_ctrl usb_ctrl_t # &R FEI A~ DR A X

type %15 (USB_READ) ¥ 7213155 (USB_WRITE)
RY &

USB_SUCCESS IEHH&T (f2ik52T)
USB_ERR PARA /85 A—4 5 —
USB_ERR NG  ZOftin= T —

fER

T =2V = RIT =274 MEEZT> TWDEE. 207 —FIREIIHT 2F 2TV ET,
T—42 U — FERZFIET 256, 518 type [k L USB_READ #48E L, 7—% 7 A MERZF 1L

T o556, BlHtype (IZk L USB_WRITE Z457E L TS 72& 0y,

e
1.

usb_ctrl_tA&E R D 2 3 (type)lo T NA A7 F AR ZHE LB T OARAPI Z a2 — L LT &N,
728, USB Host E— FOHEIX, 77 A9 25 USB 7 /34 A ZGAIT 5 72 A 2 23 module |2 USB
£V 2 —/L&FK S (USB_IPO/USB_IP1)%, A /Naddress (26 L TCTF /A AT RLAZFRELTLEE
W, 7235, A 73 module (Zxf L USB_IPO/USB_IP1 LIS A2 F57E LT-36 A v /N type 12kt LY AR — b
RIBNDTNA AT T AR EFRE Liz6. R VEIC USB_ERR_PARA iR S ivE 7,

2. ZHHOMCUMNRUSBEY 2—/L& 15 LI R— bk LTWARNWES, A Smodule (2% L USB_IP1
EHELRNTLE S, USB IP1 #45E L-%4. RYEIC USB_ERR_PARA AR SV E T,

3. Gl¥p_ctrl izxt L USB_NULL #45& L7546, RV fEIZ USB_ERR_PARA 8K AV E ¥,

4. 52 5¥% type (2%f L USB_READ/USB_WRITE LISt % 457E L= 4. R Y fEIC USB_ERR_PARA 7*
WENET, 28, #2545 type 12 USB_NULL & L7256, A RZ7 4 3%, USB_READ 73q
ESINGa LR CAEZITWET,

5. usb_ctrl_t #iE kD 2 /3 (type)ic USB_HCDCC #457E L. % 2 514k (type)ic USB_WRITE %57 L
=3A0%. RV EIC USB_ERR_PARA 8k S x4,

6. usb_ctrl_t fEiEARD 2 > 3 (type)ic USB_PCDCC Z457E L. % 2 5 %k(type)lZ USB_READ % 457E L 7=
BAE, R YEIC USB_ERR_PARA NS ET,

7. USBHostE— Kif, 7—%U—R/F7A FNERZIEILETERholz b i, RV fEIC USB_ERR_NG
DIRSIVET,

8. T—HU—FKIF7A MEIENET L% TR _USB_GetEvent [%a = — /L4 2% & RV E
USB_STS_READ_COMPLETE/USB_STS_WRITE_COMPLETE 2AiE &L £, (Non-OS D#4A)

9. USB RIANET—H U —REIET—H T4 MEIENETT5HE USB RT7 A N8k LTz a—b
Ry 7 B OB B (usb_ctrl_t K& A D 2 > % event)lZ USB_STS_READ_COMPLETE *7-1%
USB_STS WRITE_COMPLETE #t v kL %7, (RTOS DHEA)

10. usb_ctrl_t#iE kD 2 > /N type (2% L USB_HMSC/USB_PMSC/USB_HVND/USB_PVND # 457 L 7=
%, KAPl Z2—L L7=86 . RV fEIC USB_ERR_PARA MK S LE T,

11. Vendor 7 7 2D 4. R_USB_PipeStop Bi% % T A 72 &0,
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12. Host Mass Storage Class D56, AR APHIEH L2 T 7230,
13. USB 7731 273 CONFIGURED JREEDHZEIT, KAPl Za— /L3252 &3 T& £7, CONFIGURED

IS OARBETAR APl 22— /L35 L RV fEIZ USB_ERR_NG 2’k & E 7,
14. UTOBEBNTARAPI 23—/ LRV TL 7EE,

(1).  FIVIALBEE

(2). R_USB_Callback BI#CRER STz = — "y 7 Bi%L

fERBI
1. Non-0OS
void usb_application( void )
{
usb_ctrl_t ctrl;
while (1)
switch (R_USB_GetEvent(&ctrl))
{
case USB_STS DETACH:
ctrl.module = USB_IP1;
ctrl.address = adr;
ctrl.type = USB_HCDC;
R_USB_Stop(&ctrl, USB_READ );
R_USB_Stop(&ctrl, USB_WRITE );
break;
}
}
}

I* Receive stop */

I* Send stop */

RO1AN2025JJ0144 Rev.1.44
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2. RTOS

/* Callback function */
void usb_apl_callback (usb_ctrl_t *p_ctrl, rtos_task _id_t task_id, uint8_tis_request)

USB_APL_SND_MSG(USB_APL_MBX, (usb_msg_t *)p_ctrl);

}
void usb_application_task( void )
{
usb_ctrl t ctrl;
usb_ctrl t *p_mess;
while(1)
{
USB_APL_RCV_MSG(USB_APL_MBX, (usb_msg_t **)&p_mess);
ctrl = *p_mess;
switch (ctrl.event)
{
case USB_STS_DETACH:
ctrl.module = USB_IP1;
ctrl.address = adr;
ctrl.type = USB_HCDC;
R_USB_Stop(&ctrl, USB_READ ); /* Receive stop */
R_USB_Stop(&ctrl, USB_WRITE ); /* Send stop */
break; .
}
}
}
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4.7 R=USB=Suspend

Suspend {5 £f5

B
usb_err_t R_USB_Suspend(usb_ctrl_t *p_citrl)

5%
p_ctrl usb_ctrl_t # &R FEI A~ DR A X

REYE
USB_SUCCESS BT
USB_ERR_PARA INTA—=F LT —
USB_ERR_BUSY FBE L USB £V o2 —/UIxtT B A~ RERP | £7213% D USB £

Va2 — L RNTTITH R~ RiREET

USB_ERR_NG EFofo=T—

1. Non-OS 054
usb_ctrl_t #&&E KD £ >3 module |ZFE & 72 USB £ = — /L5 SUSPEND 5 5255 L7,
723, Suspend ZRD5E T IE, R_USB_GetEvent A%t & ¥ fE(USB_STS_SUSPEND) ) b fadd % =
EMTEET,
2. RTOS &

usb_ctrl_t &K D £ > 2N module IZHE 4172 USB £ = —/u) 5 SUSPEND R 52 (5 L £ 9,
728, Suspend ERD5E TIL, USB KT A /TG LTz 2 — 3w 7 BE D51 (usb_ctrl_t f& AR D
A 73 event: USB_STS SUSPEND)IZ L ViR T A Z & TE E T,

2
1. Z® APl X Suspend G EXEEROAEZITWET, 77V r—rarrarzJan, 20 APHC
£V Suspend (EXEE THBICRDZ &IV A,

2. A APlE., USB Host &— FIFICORHEH T2 Z LA T& £9, USB Peripheral £— REFlZ, &
APl 2 L7-8413. E0EIC USB_ERR_ NG Nk &N £,

3. AR APl X, Selective Suspend #fEZ R — KL TED £HA,

4. SUSPEND{E 5% %54 5 USBEY = —/LOFEE L, usb_ctrl_t#1E (A 2 >/ Xmodule (2% LT -
TL &V, A2 73(module)izxf L USB_IPO/USB_IP1 #7E L T 72& W, 728, A 27X module
2% L USB_IPO/USB_IP1 LIS Z 457 E L7=4A . RV fEIZ USB_ERR_PARA MK S L E T,

5. ZHEHADOMCUNBRUSBEY 2—/L%& 1 DL R—hLTWRWES, A Smodule (25 L
USB_IP1 #$RE LRV TL 72&W, USB_IP1 Z48E L7241, E Y fElZ USB_ERR_PARA 73
IhET,

6. Sl%p_ctrl iz L USB_NULL #57& L7=84. RV EIZ USB_ERR_PARA il & E T,

7. USB 7,34 27" CONFIGURED % 7-1% SUSPEND LISt DIREECA APl & 21— /L3 % & B0 fEIC
USB_ERR_NG #SiER &S £,

8. UUTOMMHNTARAPI Za—/L LT EE,
(1).  HvAHLEE
(2). R_USB_Callback B%t T S iz 22— 3 w7 Bk
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155 A il
1. Non-0OS

void usb_host_application( void )

{

usb_ctrl_t ctrl;

while (1)

{
switch (R_USB_GetEvent(&ctrl))
{

case USB_STS_NONE:

ctrl.module = USB_IPO;
R_USB_Suspend(&ctrl);
break;
case USB_STS_ SUSPEND:

break;

2. RTOS

/* Callback function */
void usb_apl_callback (usb_ctrl_t *p_ctrl, rtos_task _id_t task _id, uint8_tis_request)

USB_APL_SND_MSG(USB_APL_MBX, (usb_msg_t *)p_ctrl);
}

void usb_application_task( void )

usb_ctrl_t ctrl;

usb_ctrl_t *p_mess;

while(1)

{
USB_APL_RCV_MSG(USB_APL_MBX, (usb_msg_t **)&p_mess);
ctrl = *p_mess;
switch (ctrl.event)

{

ctrl.module = USB_IPO;
R_USB_Suspend(&ctrl);

break;

case USB_STS_SUSPEND:

break; .

}
}
}
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4.8 R=USB=Resume

RESUME {5 5#%/5
B
usb_err_t R_USB_Resume(usb_ctrl_t *p_ctrl)
5%
p_ctrl usb_ctrl_t # &R FEI A~ DR A X
REYE
USB_SUCCESS EFET
USB_ERR_PARA NTA—F LT —
USB_ERR_BUSY LY a— ABERALER
USB_ERR_NOT_SUSPEND USB 5734 A% SUSPEND RAETIE 72\
USB_ERR_NG USB 7 /31 273 RemoteWakeUp % Zxk T & 2 RAE Tl /2
(USB Peripheral &— R 7x)

1.  Non-OS D4

usb_ctrl_t #& Ak A > /% module IZHE &N 7= USB £ = —/1v 6 RESUME (2 52 %5 L £,
kB, LY a—AEROFE T, R_USB_GetEvent BI%t DR v fE(USB_STS_RESUME)) L iR T 5
ZENTEET,
2. RTOS oi&
usb_ctrl_t #& Ak A > /S module IZHE SN 7= USB =¥ = —/17)26 RESUME [ 52 %5 L £,

2B, LV a— AEROFETIE, USB K7 A NG LTz 2 —u Ny 7 B 51 8 (usb_ctrl_t A4
D A3 event: USB_STS RESUME)Z L VB4 5 Z LN TE £9,

Gl

1. Z® APl iX Resume [ G EROALEITNWVET, TV r—rar7al I A03, ZOAPIHZXK
D Resume 5B ERTHRDICRD Z LITH Y FHA,

2. A APIIX, R_USB_Open B%;# 22— L L7=1%(R_USB_Close B % == — /L9~ 2 i) TRV L T <
72 &N,

3. USB Peripheral =— K¢, Feature Selector (Z DEVICE_REMOTE_WAKEUP 2387 S u7-
SetFeature =~ R&%(E L1=8A DA, RemoteWakeup 1 5 5E & L TARAPI #4522 &
NTEET, 2B, Y% SetFeature 2~ > REZETHRIICA APl 2 2 —/L4 5 L RV {HIZ
USB ERR_NG iR EvE T,

4. RESUME 1575 % %59 % USB £ = — /L OFEEIX, usb_ctrl_t #:& AR D A > 23 module (2%} L{T-
TLEEW, A 23module 125 L USB_IPO/USB_IP1 Z#5E L TL 2 &, ¥, ZffHo MCU
MUSBEY2—/L%& 1 DL HAR— kL TWaWgEA, A S module (2% L USB_IP1 Z457E L 72
WTL &V, USB_IP1 Z45E L7 %A 1L, RV EIC USB_ERR_PARA MR & E T,

5. S1¥ p_ctrl 1% L USB_NULL Z#f57E L7-3%4. RV I USB_ERR_PARA MRSV E T,

6. USB 7 /3A A28 SUSPEND (KEEDIGAIZ, KAPI Z 2 —/L3 5 Z L3 T& £9, SUSPEND JRAELL
SO TAAPI 2 =2 —/v3 % &RV fEIC USB_ERR_NOT_SUSPEND 78IRS L E T,

7. DITOBEBANTRAPI Za—1L LN TLIEE0,
(1).  EIVALBIEL

RO1AN2025JJ0144 Rev.1.44 Page 41 of 104
Mar 01, 2025 RENESAS



RX77=%1) USB Basic Host and Peripheral Driver Firmware Integration Technology

(2). R_USB_Callback B C& gk S iz 1 — /3w 7 B%L

5 F B

1. Non-0OS
(1). In the case of USB Host mode

void usb_host_application( void )

{
usb_ctrl_t ctrl;
while (1)
{
switch (R_USB_GetEvent( &ctrl ))
{
case USB_STS_NONE:
ctrl.module = USB_IPO;
R_USB_Resume( &ctrl );
break;
case USB_STS_RESUME:
break;
}
}
}

(2). In the case of USB Peripheral mode

void usb_peri_application( void )

{
usb_ctrl_t ctrl;
while (1)
switch (R_USB_GetEvent( &ctrl ))
{
case USB_STS_NONE:
R_USB_Resume(&ctrl);
break;
case USB_STS_RESUME:
break;
}
}
}
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2. RTOS
(1). Inthe case of USB Host mode
/* Callback function */
void usb_apl_callback (usb_ctrl_t *p_ctrl, rtos_task _id_t task_id, uint8_tis_request)

USB_APL_SND_MSG(USB_APL_MBX, (usb_msg_t *)p_ctrl);
}

void usb_application_task( void )

usb_ctrl t ctrl;
usb_ctrl t *p_mess;

while(1)

USB_APL _RCV_MSG(USB_APL_MBX, (usb_msg_t **)&p_mess);
ctrl = *p_mess;
switch (ctrl.event)

{

" ctrl.module = USB_IPO;
R_USB_Resume( &ctrl );

break;
case USB_STS_RESUME:

break;

}

(2). Inthe case of USB Peripheral mode

void usb_peri_application( void )

{

usb_ctrl_t ctrl;
usb_ctrl_t *p_mess;

while(1)
USB_APL_RCV_MSG(USB_APL_MBX, (usb_msg_t **)&p_mess);

ctrl = *p_mess;
switch (ctrl.event)

{
R_.USB_Resume(&ctrI);

break; .
case USB_STS RESUME:
break; .

}

}
}
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4.9 R=USB=GetEvent

USB BIEDZET A XV M 2HE9 %, (Non-OS D7)

i

usb_status t R_USB_GetEvent(usb_ctrl_t *p_ctrl)
51%

p_ctrl usb_ctrl_t # &R FEI A~ DR A X
RY &

- USB B D5E T A >k OfE

USB BIEDFE T A X b &2 RSG L £,

USB Host &— KDIGA ., usb_ctrl_t #i&E (KD £ > /N address (24 X h35E T L7172 USB 7 /34 ADT
INA AT KU AENRE I NET, 7235, USB Peripheral £— KA. A >N address 1213 USB_NULL
DIRESNET,

2

1. A APl X, R_USB_Open Bi%t% =2 —/L L 7=t (R_USB_Close Bi%t%# =2 — /L3 5 1) TH-OH LT 72
X,

2. KRAPIDRVETH D5 T A~ hOEOFEMITOVTIE, [6. R_USB_GetEvent R v i / USB
ETASY OB BT ESN,

3. AAPI Za—/L LIERHZ, 58T L7cA N2 FRVEWEEIE, RV HEIC"USB_STS_NONE"/% K Stk
ﬂqo

4. KAPl Z2a—HT7 7V r—vardal I hDAAL L —TnEa—)L LTI,
5. EVALBEENTERAPI Za— /L LARNTL &0,

5 B

void usb_host_application( void )
usb_ctrl_t ctrl;
while (1)

switch (R_USB_GetEvent(&ctrl))
{

case USB_STS_CONFIGURED:

break;
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410 R_USB_Callback

USB B A XV FETRICZ—/VEND 23—y 7 OB (RTOS DF)

i

uint16_t R_USB_Callback(usb_callback_t *p_callback)
51%

p_callback =Ny B A~DRA U H
RY &

- 7L

USB BED A R MMRFETT D Ea— L END a—n Ny 7 BEOBRGEEZITNET,
USB FT A4 /N1%, USBEIEHD A X2 FRETTHERAPIHZ I BEFEINTZa—n Ny 7 E a—
LLUET,
e

1. A APl X, R_USB_Open Bi%t% =2 —/L L 7-1%(R_USB_Close Bi%t%# 22— /L3 5 1) TH-OH LT 72
é l[ \O

2. ARAPI OFIHUITFHESND USB A X FOEOFEMIC OV TIX, 6. R_USB_GetEventBE¥DREY
B TUSBETANY OB #S2H LT 7EE0,

3. =y 7B ONWTIEH, 15, 23—y 78 (FreeRTOS, ulTROND#A) | Z#ZHL T 72
é l[ \O

4. BDAHRBEBHNTAERAPI 22— L LARNWTL &N,
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5 FB1

void usb_apl_callback (usb_ctrl_t *p_ctrl, rtos_task _id_t task_id, uint8_t is_request)

USB_APL_SND_MSG(USB_APL_MBX, (usb_msg_t *)p_ctrl);

}
void usb_application_task(void)
{
usb_ctrl_t ctrl;
usb_ctrl t *p_mess;
usb cfg t cfg;
usb_pin_setting(); /* USB MCU pin setting */
ctrl.module = USE_USBIP;
ctrl.type = USB_PCDC;
cfg.usb_speed = USB_SUPPORT_SPEED; /*USB_HS/USB_FS */
cfg.p_usb_reg = (usb_descriptor_t *)&usb_descriptor;
R_USB_Open(&ctrl, &cfg); /* Initializes the USB module */
R_USB_Callback(usb_apl_callback);
while (1)
{
USB_APL_RCV_MSG(USB_APL_MBX, (usb_msg _t **)&p_mess);
ctrl = *p_mess;
switch (ctrl.event)
{
}
}
}
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4.11 R=USB=VbusSetting

VBUS fit43 BAsBMLRE IR E

i

usb_err_t R_USB_VbusSetting( usb_ctrl_t *p_ctrl, uint16_t state )
51%

p_ctrl usb_ctrl_t # &R FEI A~ DR A X

state VBUS it B4/ kfa 15 1 5% E
RY &

USB_SUCCESS IE##&T (VBUS A BHAA/ME LR ESET)
USB_ERR_PARA /{5 A— 4 x5 —
USB_ERR NG  ZDffio—F—

VBUS fitfaBtn £ 72 3 ffig iz IkE 2 B 22 E 9,

Gl

1. USB Host A& IC @ VBUS /128 Low 7 %— k7> High 7% — O EIZOWNTIE, 18, @
7 4 7V —3 a3 (r_usb_basic_config.h) | 72 % USB_CFG_VBUS EFIZXT ok EX S L
TLIEEN,

2. F—51E(p_ctr)®d A > X module (21%, VBUS A BIAA/MAIZ IERREEXZ B 209 BV 2 — L& F
(USB_IPO/USB_IP1)Z4EE L CTL 72 &V, "USB_IPO"Z48ET 5 & USBO & = — /UIZkt L% E AL
T, "USB_IP1"A2F5ET 5 & USB1 £ 2 — LTk A3 ELHENMTONE T, B, A
N module (2% L USB_IPO/USB_IP1 LIS 28 E LT=5A. EVEIZ USB_ERR_PARA Nk iU E
T

3. THEHOMCURUSBEY 2—LZ 1 DL AR —FLTWARWES. A2 7Smodule 125 L
USB_IP1 #5E L2 TL 72 &V, USB_IP1 Z45E L7=HA X, RV fElZ USB_ERR_PARA 73K
IhET,

4. 5 18U2iE. "USB_ON"/"USB_OFF"ZiiE L TL 728y, VBUS a2 BlAA ¥ 25813,
"USB_ON"#% ., VBUS fl:fa 2% 119" 5355613, "USB_OFF"Z 5/ L T 72& v, USB_ON/USB_OFF
DS A faiE Lic%a . IR VI USB_ERR_PARA 78IRS 4L E T, 72385, 5 2 514X state |2 USB_NULL
BE LTSS, KRR I A4 3% USB_OFF NMEE SN & R LB 21TV E S,

5. TV —var7a s T 5T VBUS OFEI NGB R o Te G a DA K API 2 THEA S 72E 0,
(USB K Z A /NZHIHHLALEAN T VBUS Z ON (2 L 7=, VBUS %l L £t A, )

6. S1¥ p_ctrl 1% L USB_NULL Z#f57E L7=%A. RV I USB_ERR_PARA MRSV E T,

7. A API 1X,USB Host &— KO 45 O AL XL E 97, USB Peripheral &— FOH512 . K APl 2 =2 —
N LTEEEEL. RYEIC USB_ERR_NG NI VE T,

8. DITFTOBEBANTRAPI Za—1L LN TLIEE0,
(1).  EVALEE
(2). R_USB_Callback B%t CH ek S iz 22— 3w 7 B
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fE R

void usb_host_application( void )

{

usb_ctrl_t ctrl;

ctrl.module = USB_IPO;
R_USB_VbusSetting(&ctrl, USB_ON ); /* VBUS f:#5E45 */

ctrl.module = USB_IPO0;
R_USB_VbusSetting(&ctrl, USB_OFF); /* VBUS fitiafE 1L */
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412 R_USB_PullUp

D+/D-F A L DINT v FEHRIERIFFE

i

usb_err_t R_USB_PullUp(uint8_t state)
51%

state TNT TR RRGE
RY &

USB_SUCCESS EW#KT (FAT v FFFr/EE IR ETE T)
USB_ERR_PARA "T A —F x5 —
USB_ERR_NG OO —

i )
D+/D-F A > DI NT » TR E A 1TV E T,

Gl

1. 5% (state)lZiE, "USB_ON"/"USB_OFF"Z i L T 723V, V7 v FRFA DAL, "USB_ON"% |
TNT y TEIEDOSEIE, "USB_OFF" 2 f5iE L T 723V, USB_ON/USB_OFF LISt 277 L7256,
RV fEIZ USB_ERR_PARA 78RS ET, 7ed. FIEUZ USB_NULL 257 L7 lH6. AR T A N3,
USB_OFF 2&7E s icisd & R LB ATV E 3,

2. USBHost~D7 ¥ v F/5 4 FHE USB K7 A B DHD-OHlliEI #T> TWETOT. TSIV r— 3
a7 AWNT DHD-T A v OFIEIN MBI 72 > T235A DI, AAPlI 2 THEHAL 70,

3. A API %, USB Peripheral & — RKOHBE DAL S E 9, USB Host E— FDFEIZ, K APl & 2 —
N LUTEEAE. RYEIC USB_ERR NG 2K S U E T,

4. LITFOREANTARAPI Z2—L LT ZEN,
(1).  FIVALBEE
(2). R_USB_Callback B cR eI Tz 2 — "y 7 BE%L

5 B

void usb_peri_application(void)

{
R_USB_.PuIIUp(USB_ON); P INT y TEHRIRE

R_USB_PullUp(USB_OFF); I* V7T v FEEILERRE */
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413 R=USB=GetInformation

USB 531 R{IZHOWTDIEHR A EE

i

usb_err_t R_USB_GetInformation( usb_ctrl_t *p_ctrl, usb_info_t *p_info)
51%

p_ctrl usb_ctrl_t # & R TEHIk~D R A &

p_info usb_info_t fEIEREI~D AR A &
RY &

USB_SUCCESS IEHF#KT
USB_ERR_PARA /T A —H T T —
USB_ERR_NG OO T —

USB 7 /31 A ICBI¥ B fda Bt L £,
BUFE IOV T, 9.6 usb_info_tH1EA] 22 L T EE0,
e

1. A APlIX, R_USB_Open Bi%#i% =2 —/L L 7% (R_USB_Close Bi#% = — /L9 5 i) TH-OH L TL 72
SV, R_USB Open Bi%t% 2 — V3 HHICAK APl a2 —/ L LR, RV EIC USB_ERR_NG NiK &
ET,

2.  USBHost £— FOEAIL, EHZEET 5 USB 7 /31 A Z#AIT 2 72 usb_ctrl_t #i&E (A £ 2R
module |2 USB & ¥ = — /L% 5-(USB_IPO/USB_IP1)% |, A /N address (27 /31 A7 RLUAEIFEL
TLZEV, 2B, A 7Imodule |[2%F L USB_IPO/USB_IP1 LIS & a7 L7=a. RV EIC
USB_ERR_PARA 2’k =#LE T,

3. ZTHEAOMCUMNUSBEY 2— /&1 5L ER—kF LTWRWEES, A > Imodule (2% L USB_IP1
ERELRWVWTLL IV, USB_IP1 2 E L-%HE1E, RV HEIC USB_ERR_PARA 28RN E T,

4. USB Peripheral £— FOGE, HF—51# p_ctrl (2% L USB_NULL ZfiE L T 7230,

5.  USB Host E— FOBA. F—51% p_ctrl iIoxk L USB_NULL Z#57E L2V TL 7Z& v, USB_NULL
ZELTEHA. EVEIC USB_ERR_PARA VRSN E,

6. 45 _BIH p_info io%f L USB_NULL ##57E L72 W T< 72 &0, USB_NULL 457 L7284, B9 e
USB_ERR_PARA 73K & U,

=R B
a. USB HostE— FDFRE
void usb_host_application( void )
{

usb_ctrl_t ctrl;
usb_info_t info;

ctrl.module = USB_IPO;
ctrl.address = adr;
R_USB_GetInformation(&ctrl, &info);

RO1AN2025JJ0144 Rev.1.44 Page 50 of 104
Mar 01, 2025 RENESAS



RX77=%1) USB Basic Host and Peripheral Driver Firmware Integration Technology

b. USB Peripheral £— FDE4

void usb_peri_application( void )

usb_ctrl_t ctrl;
usb_info_t info;

R_USB_GetInformation((usb_ctrl_t *)USB_NULL, &info);
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414 R=USB=PipeRead

#BE PIPE b DT —# U — FER
B
usb_err_t R_USB_PipeRead(usb_ctrl_t *p_ctrl, uint8_t *p_buf, uint32_t size)
5%
p_ctrl usb_ctrl_t # &R FEI A~ DR A X
p_buf T RN T DI~ D AR A o F
size U — RERHA X
REYE

USB_SUCCESS [E##& T (V— FERZET)
USB_ERR PARA T A —HF x5 —
USB_ERR_BUSY #57E PIPE (Z%fd %7 — Z ZAZ 1652k
USB_ERR_NG FOfo T T —
1.  Non-OS D4

FIECCHEE L7z PIPE Zffi 5727 — % U — R(Bulk/Interrupt #51%) 2R 21TV £ 77,
U— R L7=7 — #1353 p_buf 237~ fEIR IS S AL E 9,

F—4 1) — FO5ETIE, R_USB_GetEvent Bk 5 v fE(USB_STS_READ_COMPLETE): & 389 %

ZLENRTEET,

ZE LT — 2 OY A X%, RV {E(USB_STS_READ_COMPLETE)% f#i84%. usb_ctrl_t #iEkd 2 >

Nsize #EB LTS,

2. RTOS 06

SI#CTHE L7z PIPE %~ 727 —% U — R(Bulk/Interrupt #i£16)ZR 217V E 97,
U— K L7=F — #1355k p_buf 23R4 5EIRIC KA S E 4,

T—H2 U —RDOETIL, USB T A &G LT a— 3y 7 B o515k (usb_ctrl_t #i&E(RD £ 2o

event:USB_STS_READ_COMPLETE)IC L W+ 5 Z &N TE £,

ZELIET =20V A XiE, USB KT A N Z8E LTza—n Ny 7B O 515 (usb_ctrl_t #iE KD X
> 7Nevent:USB_STS_READ_COMPLETE) % 78 1% . usb_ctrl_t#i&E (kD 2 L /3size Z ML T 7230,

2
1. % 3 5% (size)iL. MaxPacketSize DfEE DA FRE L T F IV,

2. ZOAPHET —% U — RESRIMBLD R EITWES, 77V r—var7a s 808, 20O APHZXE
NF—HZ ) —RETHEBICRAEZ EEHY XA,

3. BV EIZ USB_SUCCESS iR &L=, USB R A NIkt T 55 —% U — REREZ{T- =D
T, £, T—HDY — FREITIZE T LTWER A,

4. U= RERDT =L H A Rii~ v 7 28y M A XD nfE, oV — RERY A X270
A1, USB KT A4 N ETFT —Z ik DR Th 5 L+ 5725, R_USB_GetEvent B R Y iz
I%. USB_STS _READ COMPLETE 283t v F &£+ A, (Non-OS D4

5. U REHOT—FHA XD~ v 7 207y A XD nff, 7oV — RERY A X272 8
BlE. USB RTI A NEIT —HEREDIRHFTH D W 2720, T—HZER T EBNTH-DHD
a— Ry 7R a— L LR A, (RTOS DEA

6. K AP| % 21— /L3 A BiIC usb_ctrl_t i1&E D £ >3 pipe (2% LIEH T % PIPE % 5(USB_PIPE1 />
5 USB_PIPE9)Z#57E L TL &V, 7238, USB Host E— FOHEAIL., 727 & 23 % USB 534
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A BT D72 A > 23 module (2 USB & ¥ = — /L% 5(USB_IPO/USB_IP1)% ., # > /X address
TNA AT RUAZFEE L TLIEEW, 7288, A 273 module (2% L USB_IPO/USB_IP1 LAt %5 E
L7284, RYEIC USB_ERR _PARA MR & £1,

7. THEHOMCURUSBEY 2—LZ 1 DL AR —FLTWARWES, A2 73Smodule 125 L
USB_IP1 #5E L2 TL 72 &V, USB_IP1 Z45E L7=&A X, RV i USB_ERR_PARA 73K
ENFET,

8. usb_ctrl_t #E1EIRD £ > /X pipe 1% L, USB_PIPE1 75 USB_PIPE9 LS 24 E LT-8%A. BV H
|= USB_ERR_PARA 73 &L E T,
9.  F25H(p_buf)icix, BEVEE(AY v 7)) EBA~ORA ZITIBE LR T I N,
10. DMAIDTC LA K27 —# U —F&1T 2 %6, 5 2 518(p_buf)iITiZLL FO T FLA%$E L TL
=N
(1). USBA/USBAa E ¥ 2 — L& L T\ 554
434 RERICT 74 v &Ny 7 7 SHROEIHT LA
(2). FELISD USBEY 2 — A& MHA LTV 5EHE
24 MERIZT T4 v SNy 7 7 EEOKTT FL A
1. 52518 (p_buf) 28 &9~ 2 fEIIE, 55 3 5 %k(size) THRE L 7oA XL EOEIkZHEE L T 72E 0,
7%, DMAIDTC H5iRIC K57 —# U — R&ZITH 356, UUFICRT A X&2Mfik L T 7EE0,
(1). r_usb_basic_config.h N® USB_CFG_CNTMD E#IZxt L USB_CFG_CNTMDON Zf5E L T\ %
%4 (USBA/USBAa ¥ = — /L&l L TV B4

FIFO RNy 7 7 WA AXnfELLEDOV A ZEFEHEL T &Y, 228, FIFO RNy 7 7 %A X|Z5
WTiE., 24 PIPEBUFL PR ZDEFIZOWVWT] R LT ZE W,

(2). r_usb_basic_config.h N® USB_CFG_CNTMD E#IZxI L USB_CFG_CNTMDOFF ##5/& L T\
L5

MaxPacketSizexn {F DV A X&Hefk L TL 72 &,
10. WINHDO51HUCHKT L 0(zero)Z 45 E L7234, Y ii2 USB_ERR_PARA 2N S %4,

11.  usb_ctrl_t#&i&E A D 2 > /Xpipe DR EMEDNF UiEDR_USB_PipeRead F%# i Ca—/L95 Z &
LT FHA, i TR_USB _PipeRead B%i%a = — /L L7284 1E. BV fE USB_ERR_BUSY i
SENFET, AN pipe DFREMNFE U R_USB_PipeRead Bi%k & FE o2 — L3 B 414,
R_USB_GetEvent B%/~5 DR Y {6 USB_STS_READ COMPLETE ##38 L721% C
R_USB_PipeRead %% =2—/L L T 72 &), (Non-0S D5)

12.  CDC/HID 7 7 A @ Bulk/Interrupt #5252 17 2 35415, R_USB_Read BItAfiH L. A APHIEA L
RNTL 2&EW, E£7-. Host Mass Storage 7 7 A MSC 5 /31 AT H5F —4 T 7 A%4TH
%, FAT(File Allocation Table)® APl ZffH L. A APHEEH L2 TL 7230,

13.  usb_ctri_t #i&E (KD A 3 type (KT D IEITATOLRNTL 2V, A\ type IZT /A 27 T
FEREZEELTH, TOEEIIEHEINET,

14.  Control #5t [ O F — X #5126 21T 9 AL, R_USB_Read BI%tAfH L, A APl IXfEH LW T<
7EE0,

15. AR API #3584, r_usb_basic_config.h 7 7 4 /LN® USB_CFG_HVND_USE /
USB_CFG_PVND_USE DWW I N DEHRZANIL T IEI WV, ZTNHDERDPANI /2> TR
VIRRETA AP 248 L7= 454, 5 Y fiflc USB_ERR_NG 2SR &M%, USB_CFG_HVND_USE/
USB_CFG_PVND_CFG EFEIZHOWTiL, 8. mv 74 ¥ L —3 3 (r_usb_basic_config.h)] %
ZHLTIEEN,

16. USB 7731 A7 CONFIGURED [REEDHEIZ A APl 2 = — /L4 % Z &3 T& £3, CONFIGURED
LIS OIRRETA APl 2 = — /L3 % LRV fEIZ USB_ERR_NG MRS L E 9,
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17. UTOBEEHNTARAPI Za—/L LT 7EE0,
(1). 0 iAZBIK
(2). R_USB_Callback B CxER STz 22— L3y 7 BEEL
=R B
1. Non-0S

uint8_t g_buf[512];
void usb_application( void )

{

usb_ctrl_t ctrl;

while (1)

{
switch (R_USB_GetEvent(&ctrl))

{

case USB_STS_WRITE_COMPLETE:
ctrl.module = USB_IP1;
ctrl.pipe = USB_PIPE1;
R_USB_PipeRead(&ctrl, g_buf, size);

break;
case USB_STS READ COMPLETE:

break;
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2. RTOS

uint8_t g_buf[512];
/* Callback Function */
void usb_apl_callback (usb_ctrl_t *p_ctrl, rtos_task _id_t task_id, uint8_tis_request)

{
}

/* Application Task */
void usb_application_task( void )
{

usb_ctrl_t ctrl;

usb_ctrl_t *p_mess;

USB_APL_SND_MSG(USB_APL_MBX, (usb_msg_t *)p_ctrl);

while(1)

USB_APL_RCV_MSG(USB_APL_MBX, (usb_msg_t **)&p_mess);
ctrl = *p_mess;
switch (ctrl.event)

{
case USB_STS_WRITE_COMPLETE:
ctrl.module = USB_IP1;
ctrl.pipe = USB_PIPE1;
R_USB_PipeRead(&ctrl, g_buf, size);
break; .
case USB_STS_READ_COMPLETE:
break; .
}
}
}
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415 R=USB=PipeWrite

8E PIPE ~DTF — % 4 FER

B

usb_err_t R_USB_PipeWrite(usb_ctrl_t *p_ctrl, uint8_t *p_buf, uint32_t size)
5%

p_ctrl usb_ctrl_t # &R FEI A~ DR A X

p_buf TR I LTI~ D AR A

size T A NERYA X
REYE

USB_SUCCESS IEHKT(Z7 A FMEXRET)
USB_ERR_PARA /T A =4 =TT —

USB_ERR_BUSY {57 PIPE |Zx}3 %7 — & 6(5/5% 5 Bk
USB_ERR_NG Z DD T —

1. Non-OS D&

7 —H% 7 A ~(Bulk/Interrupt #52%) ER 21T\ V£ 5,

T4 T BT —XIEIE1H p_buf 23R T REIIIHEM L T 720,

F—H 74 FO5ETIE.R_USB_GetEvent B4 D 5 v E(USB_STS_WRITE_COMPLETE)» & 835
EMTEET,

7238, NULL "7y b OREERZITO AL, 8 3 5l%k(size)ixf L USB_NULL(O)Z$EE L T 72 &
A

2. RTOS 05 &

T —H% Z A (Bulk/Interrupt #53%) E R 21T\ £ 97,

T4 b BT — L5515 p_buf 2RI REBICHAM L T 72 E W,

T—H2 T4 FDOETIL, USB T A N8 LT a— Ny 7 B O 515k (usb_ctrl_t # & (KD £ 2o
event: USB_STS_WRITE_COMPLETE)IC L W #ERT A Z LA TE E T,

7235, NULL 2547 o R ORS(EEER 247 5 403, % 3 51%(size)io & L USB_NULL(0)Z 5 L T< 72 &
Uy,

e
1. COAPHEIT —% T A NESRIMBLD R EATWES, 77V —var7a s I 808, 2O APHZXE
DNF—XT74 NETHEBIZRDZZLIEHY £H A,

2. RV EIZ USB_SUCCESS ik =756, USB RT A NICKT 57T —% T4 MERET DA
T, ¥, 7—=42D7 A MUBIIZET LTV ER A,

3. AKAPlI & =—/L¢ %R usb_ctrl_t #§iE KD A > 21 pipe (2%} L 4% PIPE & 5(USB_PIPE1 />
5 USB PIPE9Q)Z5E L TL 7Z &V, 723, USBHost E— FOEAIX, 7272425 USB F /34
A Z B 5726 A > 23 module {2 USB £ ¥ = — /L% 5(USB_IPO/USB_IP1)% . £ .\ address (Z
FNRA AT RLAZELTLLIEEW, 723, # > 73module [2%f L USB_IPO/USB_IP1 LIS+ Z4E57E
L7=%4. BV EIZ USB_ERR_PARA 73R S L E T,

4. THEHAOMCU R USBEY 2—v%& 1 DL PR —FLTOARWES. A2 73S module |25 L
USB_IP1 Z5E L7eWWTL 72 &0y, USB_IP1 245 L725A1E. RV I USB_ERR_PARA 73
ENET,
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5. usb_ctrl_t #E& (KD £ > 1 pipe 12%f L, USB_PIPE1 75 USB_PIPEQ LAt 2 FRE L7 4A. RV fE
{2 USB_ERR_PARA 28R &N E T,
6. 25 (p_buf)izit, HEVEE(AY v 7)YEIBA~DORA X ITRELRNTLLIEE N,
7. DMADTC#ERIZ L 67 — % 74 N &EITHO %6, 8 2 518 (p_buf)IZIZLA T DT RLUAZFEE L TL
720,
(1). USBA/USBAa &= — /L& LT 584

AN, NERICT T4V ENToNy 7 7 IO T KL
(2). BRSO USB BV 2 — L E2HHA L TV EHE

25 "ERIZT T4V ENT Ny 7 7 O SEET R LA

8. S1# p_ctrl 7213514 buflZxf L O(zero) 5 E€ L 7234 K W fEIZ USB_ERR_PARA IR I L E T,

9.  usb_ctrl_t#i&EARD A /3 pipe DFREMEANF LD R_USB_PipeWrite Bz dift Ta— /425 2 &
1T TE WA, T R_USB_PipeWrite Bi%% =—/L L= 413, &Y € USB_ERR_BUSY 73K
SNFE9, A3 pipe OFEEMEAFE U R_USB_PipeWrite BI%t 2 FH & = — 3 28555813,
R_USB_GetEvent B4/ & DR Y B USB_STS WRITE_ COMPLETE % #ER L 7= C
R_USB_PipeWrite f%t% ==—/L L TL 72 &V, (Non-OS DEA)

10. CDC/HID 7 7 A ® Bulk/Interrupt #5217 9 %55 1%, R_USB_Write BA%tz i L, A APHIZfEH L
72T IEE Y, F72, Host Mass Storage 7 7 A D MSC 7 /31 Rk 57 —27 7 BA%EITH
Y. FAT(File Allocation Table)® APl ZfiFl L. A APHEEH LR TS 72 &0,

11, usb_ctrl_t &R D A >3 type 12T DR EITITORWVWTLEIV, A 3type [ZT /31 AT T A
FEREZIRELTCH, ZOREITERINET,

12.  Control fztHH D7 — X rik 217 9 41X, R_USB_Write Bt &2 fEH L. AR APHIERH L2 T<
720,

13. AR API #3544, r_usb_basic_config.h 7 7 1 /LN® USB_CFG_HVND_USE /
USB_CFG_PVND_CFG OWINMNDEFREZ AN L T EE W, ZNHDERDAHINT 72> TR
VWIREETA APl 2 L7254, BV fEIC USB_ERR_ NG ik EivEd, USB_CFG_HVND USE/
USB_CFG_PVND_CFG EFHIZOWTix, 8. =7 4 FL—3 3 (r_usb_basic_config.h)| %
ZHLTLIIEEN,

14.  USB 7 /%A A7/ CONFIGURED KEEDHAIZ. A APl 2 — /L% Z L AN TE £J, CONFIGURED
LIS OREETA APl 2 =2 —/L4 % &L 5V filc USB_ERR_NG 2SR S LE,

15. LLFOBBNTAAPI 2 2 —/L LW TL 72 &0,

(1).  EIvAHBK
(2). R_USB_Callback A% CH ek S iz a— 3w 7 B%K
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155 A il
1. Non-0OS

uint8 t g_buf[512];
void usb_application( void )

{
usb_ctrl_t ctrl;
while (1)
{
switch (R_USB_GetEvent(&ctrl))
{
case USB_STS_READ_COMPLETE:
ctrl.moudle = USB_IPO;
ctrl.pipe = USB_PIPE2;
R_USB_PipeWrite(&ctrl, g_buf, 512);
break;
case USB_STS WRITE_COMPLETE:
break;
}
}
}
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2. RTOS

uint8_t g_buf[512];
/* Callback Function */
void usb_apl_callback (usb_ctrl_t *p_ctrl, rtos_task _id_t task_id, uint8_tis_request)

{
}

/* Application Task */
void usb_application_task( void )
{

usb_ctrl_t ctrl;

usb_ctrl_t *p_mess;

USB_APL_SND_MSG(USB_APL_MBX, (usb_msg_t *)p_ctrl);

while(1)

USB_APL_RCV_MSG(USB_APL_MBX, (usb_msg_t **)&p_mess);
ctrl = *p_mess;
switch (ctrl.event)

{

case USB_SfS_READ_COMPLETE:
ctrl.moudle = USB._IPO;
ctrl.pipe = USB_PIPE2;
R_USB_PipeWrite(&ctrl, g_buf, 512);

break;
case USB_STS WRITE_COMPLETE:

break;
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4.16 R=USB=PipeStop

BEPIPE ZXT 57 —# Y —FITF—%5A MEIL

i

usb_err_t R_USB_PipeStop(usb_ctrl_t *p_ctrl)
51%

p_ctrl usb_ctrl_t # &R FEI A~ DR A X
RY &

USB_SUCCESS [EH# T (IFILERZET)
USB_ERR_PARA /T XA =4 =TT —
USB_ERR_NG OO T —

R

e
1.

T =4 )= RIF—=% 74 bOFILAEEZITNET,

A APl % =1 — /L AR usb_ctrl_t HE (ko £ /3 pipe (2% L PIPE % 2(USB_PIPE1 75
USB_PIPEQ)%# 5 L T 2 &V, 728, USBHost £— ROLGEIL, 77 EBAT5USBT /N1 A%
FkBId 5 72 A > 23X module (2 USB £ = —/L% 5 (USB_IPO/USB_IP1)% ., # /N address (27 73 A
AT FLRAZRELTLLEEV, 228, A2 7Imodule (Zxf L USB_IPO/USB_IP1 A% FRE L7t
A RV EIZ USB_ERR_PARA 2K Xt E 3, USB Peripheral €— ROH;513, A 2N address 35 &
Omodule IZX T 2 HEIIAETT, HE LGS, b0 EIIERESNET,

2. THEHOMCUMNRUSBEY 22— /&1 2LV aR—F LTWRWEE, A 7Imodule (2% L USB_IP1
ERELRWTLZEWN, USB_IP1T Zf57E L7e8a1E, RV EIZ USB_ERR_PARA 2R S L E T,

3. usb_ctrl_t #&i&E KD £ o3 pipe (2%f L, USB_PIPE1 75 USB_PIPEQ IS &2 FR7E LA, RV KA
|~ USB_ERR_PARA 75K S U £,

4. B1%p_ctrl i2xF L USB_NULL 2457 L7- 54, 50 filc USB_ERR_PARA 73K S#UE,

5. USBHostE— KB, F—%U—R/F7A MELRA(EIECE 2772 & X1E, &Y 12 USB_ERR_NG
DI ET,

6. T—XU—RIT—HT7A4 MEILNFET L7 T R_USB_GetEvent Bi%tz 22— /132 L R0 fif
USB_STS_READ COMPLETE/USB_STS_WRITE_COMPLETE 7%E &L £ 3. (Non-OS D#4A)

7. USB RIANET—HV—RELEFT X T4 MEIERETTHEUSB K7 A4 2B LT-a—L
Ny 7 %51 ¥ (usb_ctrl_t #iE A £ > % event)iZ USB_STS_READ_COMPLETE %7-1%
USB_STS WRITE_COMPLETE #&~ h L%, (RTOS DE)

8. usb_ctrl_t fiEARD A 3 type 2R DIREIFITHORNTLIEE W, A\ type IZT /31 R T Afd
BEEEELTH, TORTITER SN E T,

9. ARAPI M 584, r_usb_basic_config.h 7 7 1 /LN USB_CFG_HVND_USE /
USB_CFG_PVND_CFG O W\WFH D E#REZ AN LT SV, b DERDEH /2> TV
WRAETA API 2 L7- 454 52 0 fEI2 USB_ERR_NG 75K St %4, USB_CFG_HVND_USE /
USB_CFG_PVND_CFG EFIZD\W T, [8. =7 47 L— 3 (r_usb_basic_config.h)| %
SZHLTLIIZEN,

10. USB 7 /34 A28 CONFIGURED REEDGEIZ, KAPl &2 —/L 95 Z LR TEEF, CONFIGURED
DAL DIRIETAR APl 22— 5 &£ RV EIZ USB_ERR_NG 28RN FE T,

1. LIFOBENTARAPI Za— L L2 TL a0,
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(1), E0IALBI%K
(2). R_USB_Callback Bk Co& gk S iz = — 3w 7 BsL

£ R
1. Non-0OS

void usb_application( void )

{

usb_ctrl_t ctrl;

while (1)
{
switch (R_USB_GetEvent(&ctrl))

{
case USE_STS_DETACH:

ctrl.module = USB_IPO;
ctrl.pipe = USB_PIPE1,;
R_USB_PipeStop( &ctrl );

break;

2. RTOS

/* Callback Function */
void usb_apl_callback (usb_ctrl_t *p_ctrl, rtos_task _id_t task_id, uint8_t is_request)

USB_APL_SND_MSG(USB_APL_MBX, (usb_msg_t *)p_ctrl);
}
/* Application Task */
void usb_application_task( void )
{
usb_ctrl_t ctrl;
usb_ctrl_t *p_mess;

while(1)

USB_APL_RCV_MSG(USB_APL_MBX, (usb_msg_t **)&p_mess);
ctrl = *p_mess;
switch (ctrl.event)

{

case USB_STS_DETACH:
ctrl.module = USB_IPO;
ctrl.pipe = USB_PIPE1,;
R_USB_PipeStop( &ctrl );

break;
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417 R=USB=GetUsePipe

fFHTAPIPEEEZYy b~y I2k VS

i

usb_err_t R_USB_GetUsePipe(usb_ctrl_t *p_ctrl, uint16_t *p_pipe)
51%

p_ctrl usb_ctrl_t # &R FEI A~ DR A X

p_pipe M52 PIPE & &(E v b~ v ZER)ZHEMNT DHERA~DRA &
RY &

USB _SUCCESS IE##T
USB ERR_PARA NI A—HxTF—
USB_ERR_NG FOMoxT T —
AR
T 2% PIPE B S FIHHERZE T LTS PIPEE )2y b~y 7ERICEVEELET, B K
~ v TIERIE. 515 (p_pipe) 23 T RIS KA S AV E 3, usb_ctrl_t AEE RIS E S IEBR(A N
module 3 XN A > /N address) & b & I125%4 9% USB 731 2D PIPE fE# A TG L £7,

By b~y FEWRATRT PIPEF S & By MLEORERIZLLTO@EY T,

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

| - | - | - | - | - | - |PlPE9|PIPE8| PlPE7| PIPE6|PIPE5|PIPE4| PIPE3| PlPE2| PIPE1|PIPEO|

0 0 0 0 0 0 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 1

0:Not used, 1: Used

B 21Z. PIPE1, PIPE2 35 LU PIPE8 @ PIPE Z Ml L TW 254813, 515(p_pipe) 23~ d fEEIZ 13,
HAE"0x0107" 3 » F S E T,

Gl

1. USB Host £— KDOHE, K APl % 2 — /L3 5HiIZ usb_ctrl_t #i#E KD A > /N address 38 LA
module (Zxt L. Pipe {E#H % G L7V USB 7 /31 ADT/NA AT RLARBIOZED USB 7 /31 &
MPEEFHE S 72 USB £V = — L& 5(USB_IPO/USB_IP1)ZfEEL T 7Z &, 228, A2 7Y module
IZ%F L USB_IPO/USB_IP1 LIS 245 E L2 5E . RV EIC USB_ERR_PARA VIR S i1 E 7,

2. THEHOMCUMNRUSBEY 22— /& 1 DL AR— KL THRWEE A ISmodule (Z%F L USB_IP1
ZIRELRWTLS7ZE W, USB_IP1T 25 L7z %a1E. BV EIZ USB_ERR_PARA MRS Lk,

3. USB Peripheral & — FOEAIL. 8515 p_ctrl 1% L USB_NULL Z48E L T 72 &V, 2%, USB
Host £— FDBA . #—51% p_ctrl (2% L USB_NULL Z#57E L2 TL 72 &y, USB_NULL ##57&E
L7356, RYEICUSB_ERR_PARA NiRENET,

4. By h~uFERO bOPIPEO)ZIE, SP"1"2 v h S ET,
5. B% p_pipe l2xf L USB_NULL ##57 L7254, BV filc USB_ERR_PARA 73K S L%,

6. USB 7 /YA %7 CONFIGURED {KEEDHZEIZ, A APl &2 =2—/L4% Z L3 T& 9, CONFIGURED
LIS OIRFETA APl Z2 =t — /L4 % L Y fEIZ USB_ERR_NG 28k & L9,
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fE R
1. USB Host £— FD#H4&
void usb_application( void )
{

uint16_t usepipe;
usb_ctrl_t ctrl;

while (1)
{

case USB_STS_CONFIGURED:

ctrl.module = USB_IPO;
ctrl.address = adr;
R_USB_GetUsePipe(&ctrl, &usepipe);

break;
}
}
2. USB Pripheral =— FDiFE&
void usb_application( void )
{
uint16_t usepipe;
usb_ctrl_t ctrl;
while (1)
{
case USB_STS_CONFIGURED:
R_USB_GetUsePipe((usb_ctrl_t *USB_NULL, &usepipe);
break; .
}
}
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418 R=USB=GetPipeInfo

#55€ PIPE @ PIPE 1§ % g

i

usb_err_t R_USB_GetPipelnfo(usb_ctrl_t *p_ctrl, usb_pipe_t *p_info)
51%

p_ctrl usb_ctrl_t # &R FEI A~ DR A X

p_info usb_pipe_t & ARFEIR A~ DR A X
RY &

USB_SUCCESS E##&T
USB_ERR_PARA "I A—4xTT—
USB_ERR NG  Z0Ofin= T —
L
5% (p_ctrl)d A > % pipe (ZHRE S 17z PIPE @ Endpoint &=, #i5k % A 7, kBB L0~ v 7
ANy M A XD PIPE f# &2 B L7, BfG L7z PIPE 1§ 8UZ. 515 (p_info) A3 <3 RISk A& il
nij‘o

i)

1. A APl Za—/LF 5 /(I usb_ctrl_t #5&E{AD £ > /% pipe (2%t L PIPE % 5-(USB_PIPE1 725
USB_PIPEQ)Z#57E L TL 72 &V, A /3 pipe (2% L USB_PIPE1 75 USB_PIPE9 LIAk Dl 245 7E
L7-84. BV EIC USB_ERR_PARA MRS 1,

2. USB Host =— FDOHA. A APl & 22—/ L34 51T usb_ctrl_t #i& Ao £ > /% address 38 L OV A
module (2% L. Pipe 1[§#HZ HfG L7\ USB T34 ADF /A AT KL AB L NZED USB 7731 2
DR SN T- USB £ = — /L& 5 (USB_IPO/USB_IP1)Z45E L TL 2 &V, 723, * > /X module
\Z%f L USB_IPO/USB_IP1 LA 2458 L= A, RV fEIC USB_ERR_PARA MR S L E 7,

3. THEHOMCUMNRUSBEY 22— /L& 1 DL AR— KL THWRWES A Imodule (Z%F L USB_IP1
ZIRELRWTLS7ZE W, USB_IP1T Z#5E L7-%ald. BV EIZ USB_ERR_PARA MRS Lk,

WF DGR L O(zero)Z fRE L7256, RV fEIZ USB_ERR_PARA 28I &V E T,
USB Peripheral & — FO#341%, A > /% address 3 L O module (259 2R EITHLEH D £H A,
usb_pipe_t #EERIZ OV TCIE,  19.5. usb_pipe_thE&EA | 22 L T2 S0,

USB 7731 27 CONFIGURED HREEDH AT, A APl 22— /L4252 L3 T& £9, CONFIGURED
LIS DARAETA APl 2 22— L3 % L RV EIZ USB_ERR_NG MRS £ T,

N o o &
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fE R

void usb_host_application( void )

{

usb_pipe_t info;
usb_ctrl_t ctrl;

while (1)
{

case USB_STS CONFIGURED:

ctrl.pipe = USB_PIPE3;
ctrl.module = USB_IP1;
ctrl.address= address;
R_USB_GetPipelnfo( &ctrl, &info );

break;
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5. a—JL/\y 7 BE8¥ (FreeRTOS, ulTRON D #)

USB R A \F, USBA XU MBRETTHEa—AN Ny VKEa— L LET, a—A "y 7 BT
A—YPT TV = arryn s sL LTa—YRER L, R_USB_Callback Bz fli > TUSB K7 A /3
(ZEDI—= NNy 7 B R D EN DY £,

USB KJ A NICHEKT D a—b 3y 7 BT, DIPTSR SIEB L PRV EZ IR —FLTIZSN,

514 . usb_ctrl_t *p_ctrl Il usb_ctrl_t #EEARFEI A~ DR A &
: rtos_task id t task id; HUSB A X FBRET LIeH A7 ID
© uint8 t is_request /| 7T AU =R NZ{FT T 7 (USB_ON /USB_OFF)
REVfE :  void IN7er
[Note]

(1). %Ié&((p ctrl)iZix, USB 52 T A X FDIED, TDA X2 MG B REHRN USB KT A 2k -
HEINTVWET, LT, UTAEAL0SDAPIER i TT AU r—3a VHZ AT ~YE
%Ii&@rﬁi&% AEILTL &,

(2). Sl (p_ctrl)d A > 73 event LA FOEE, Z D event IZBET 5 APl 22— L LT 7 r— 3
/&xmwzy ID 73, 51 ¥ (task_id)lZ 3 E S E T, £ OMOBE . 5%k (task_id)IZ 1% USB_NULL
REINET,

a. USB_STS READ COMPLETE
b. USB_STS WRITE COMPLETE
c. USB _STS REQUEST_COMPLETE (Note a)
d. USB_STS_SUSPEND (Note b)
e. USB_STS RESUME (Note b)
f. USB_STS MSC _CMD_COMPLETE
Note:

a. USB Peripheral €E— RC, /=T —H AT —HARAT—Vh P R—rTDHV 7T A NEZEL
725, 5l#(task_id)IZ1% USB_NULL 2353% € S E T,

b. USB Peripheral €— FO54A, 5% (task_id)I2 i USB_NULL WEREINET,

(3). USB Peripheral E— KT, 77 AX U 7R M55 L7-HE, 51¥(is_request)iZiL USB_ON 7233%
EINET, ZOMOEE USB_OFF 2a%E SvE T, %I%t(ls request)’s USB_ON D 5%z (p_ctrl)
DA setup IZlX, DT T AY 7 A MIHETHERPFEESNTOET,

RLIR 1)

void usb_apl_callback (usb_ctrl_t *p_ctrl, rtos_task_id_t task_id, uint8_t is_request)

{
[* V7B AL OS D APl ZflisTUSB A X hDIFERET 7V r— a0 X A7 % ¥
USB_APL_SND_MSG(ID_APL_MBX, (usb_msg_t *)p_ctrl);
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6. R _USB_GetEvent BAIDEY{E /USB5ETA X FDEF(Azure RTOS LI4t)

(1). Non-OS

R_USB_GetEvent A%t ERE Y fi%a [Table 6-1 R_USB_GetEventf#DEVE [USBET A X b
WCRLET, 77U r—var7ms 7 ATiE R _USB_GetEvent BN O DRV fEE N U AIZ LT, 4%
ROMEIZHIS L7077 AEfl LT EE N,

(2). FreeRTOS / ulTRON

USB A X2 FN5ETT 5 E USB K7 A 2305 R_USB_Callback B%IC &L Bk Sz a—n Ny 7 B
B a—EnET, 587 LIZUSB A X2 MERIZ., 20— Ny 7 OG5k (usb_ctrl_t ##1E (&<~
DRA L Z)YD A N event IZRESNTWET, 7V r—var7al I A5TIEE 47, Z0a—
Ny JBEEZTEREL, TOa—1 Ny 7EHENTRTOS XY R — T2 APIZ2HE-CT ) r—v 3
VHERAZIIHRLET LIZUSB A Xy 2@ L T 7230,

Table 6-1 R_USB_GetEvent B# DRV fE /USBZ%ET A X k

R E B Host | Peri
USB_STS DEFAULT USB 7 /31 A% DEFAULT A7 — MZ&ERE LT, X O
USB_STS CONFIGURED USB 7 /31 A7 CONFIGURED 27— MZ&ER LT, ©) ©)
USB STS SUSPEND USB 7 /31 A 7% SUSPEND IRREIZER LT, X ©)
USB_STS RESUME USB 7 /34 2 SUSPEND IREEN B IR L 7= ©) ©)
USB_STS DETACH USB 7 /31 A% USB Host 7*% DETACH & 7=, ©) ©)
USB STS REQUEST USB 7 /NA 2 USB U 7 = & K (Setup)% 3215 L7, X ©)
USB_STS_REQUEST_COMPLETE USB UV =X hF—ZDXEZRENRET L, AT—%% | O O
AT —VIERB LT,
USB_STS_READ COMPLETE USB F—# VU — RN T L7, @) @)
USB_STS_ WRITE_COMPLETE USB 7 —# 74 MLENRET LT, O O
USB_STS BC Battery Charging ##E% ¥R — F L72 USB 7 /314 A D O X
TH T ERE LT,
USB_STS OVERCURRENT F—N—H L N EBRE LT, @) X
USB_STS_NOT_SUPPORT PR — F xS D USB 754 AR S iz, @) X
USB_STS_NONE (Non-OS ®7) USB B DA o kML VIREE, ©) ©)

O:¥AR—F xFEYHR—F
6.1 USB_STS DEFAULT
USB 534 ZADFT /NA AAT— k) Default A7 — MIBR LI-REAELET,

6.2 USB_STS CONFIGURED

USB 7 /XA ADF /3A A AT — h 3 Configured A7 — MIER L7 fkEEZ R L £7, USB Host E— KD
Yitr. usb_ctri_t #EIEROLLF A U N IZ B IFMRARE SIVE T,

module :  Configured JRAEIZHER L7~ USB TV 2 —/LDEY = —/L %S (USB Host E— KD H)
type . Configured HRAEIZIER L7- USB 7 /31 ADT /SA A7 Z AR (USB Host & — R 7x)
address :  Configured IREEIZER L7= USB 7 /31 ADT /34 A7 KL A (USB Host & — KD A)

6.3 USB_STS SUSPEND
USB 534 ADFT /N4 AAT— ) SUSPEND A7 — MIEBE L72REEZELET,

6.4 USB_STS_RESUME

SUSPEND REIZdH 5 USB 7 /34 275 RESUME {5512 & ¥ SUSPEND {KRED )R L7REAZ R L £
R

[Note]
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USB Host &=— KD#4 . HID 77314 A5 RemoteWakeUp 15512 L W EIF L7-kEA R L £,

6.5 USB_STS_DETACH

USB Host 725 USB 7734 A Detach &7/ RkEEA K LE 9, USB Host E— FDA . usb_ctrl_t #i&
EOLLTF A U ANICHIERPBREINE T,

module : TH v FEINZUSBEY 2—VDEY 2—/1%EF(USB Host E— FDH)
address : 7 # v F LIZUSB T /A ZADT /A AT KL A (USB Host £— KD HA)

6.6 USB_STS REQUEST

USB 7 /31 A USB U 7 =& I (Setup)&Z /5 L7-ikfigEA R L £ 9, usb_ctrl_t HEERDOLI T D X /32
HIFHORE I NET,
setup © Z{ZL7-USB U 7 = X MEHREB /31 )
[Note]
1. J=F—Hay Na— A RTF—H AATF =V HR— 15 Y 7 A R EZAE LIRIET,

R_USB_GetEvent Bz = —/L L TH RV [ USB_STS_REQUEST IR ENFEH A, ZOHEDRE
Y fEIZ1X USB_STS_REQUEST_COMPLETE 2S£ 7., (Non-OS DI5H

2. J)—F—Xar s ba—NVAT—HZAAT =V YV R—1TBV I A MEZELEEE. AN event
121X, USB_STS_REQUEST iZt v k &#19° . USB_STS_REQUEST COMPLETE 3t~ h &h .,
(RTOS DE)

3. AU Nsetup IS USB U 7 = & MEH(8 /31 FIZOWTIE, [9.2. usb_setup_thiEA ] %
ZHRLTLZEN,

6.7 USB_STS_REQUEST_COMPLETE

I B —NVHRIED AT —HZ ARAT—UNET L, 74 RVAT—VIZERB L-REEZRLET, Z0IF
7. usb_ctrl_t fEERDOLLT A U NZHIFRARESNLE T, 7235, usb_ctrl_t f#EKD A >3 setup (21X,
BERIDY 7 =X MERPEEIINLTWVET,

module : VUZZTARMNRETLEUSBEY 2—/LDFE Y 2—/L&ES(USB Host T— KD #H)
address : U Z TR RW5ET L2 USB 731 ZADF /A 27 KL Z(USB Host E— R )
status : USB_ACK/USB_STALL DWW TN ERE
[Note]
=T —=Ray A= VAT A ART =V &P R—1T5Y 7T X hOEA, usb_ctrl_t #EEERD 2

Nsetup IZZfE L7 USB U 7 =& MER(B N1 MBRESNET, USB U 7 =X MEHR(B /XA F)IIZHON
TiX., 9.2 usb_setup_tiEiERR) 2L T 7EE0,
6.8 USB STS READ COMPLETE

R_USB_Read/R_USB_PipeRead B#%iZ L 57— UV — RBET LIZKREAZEXZ LET, ZOIEM,
usb_ctrl_t fEERDOLIT A U NI HIERPRESNET,

module D T—HX U —FKN5ET L7 USBE Y 2—/A%EE (USB Host E— KD &)

address D T X U—FM5ETLIZUSB T /3% ADT /3 A7 KL A (USB Host &— KD H)
type D T U= RRET LT A A7 Z ZAFERI(R_USB_Read BE%f# HFE D 232 E)
size D U—FRLET—FH A X

pipe e

U — RIN5ET L7= PIPE &=
status D V—RETZI—ER
[Note]

1. USBHost £— KDOEA., A Naddress (2137 —H# U — KRBT L2 USB T84 ADT /A AT K
VANBERTE SN, A 7Imodule 1213 D USB 7 /34 AR SN TCWD USB Y =2 — V&5
(USB_IP0O / USB_IP1)238% Eéﬂiﬁ_

RO1AN2025JJ0144 Rev.1.44 Page 68 of 104
Mar 01, 2025 RENESAS



RX77=%1) USB Basic Host and Peripheral Driver Firmware Integration Technology

2. R_USB_PipeRead Bt DGAE1E, A v/ pipe iZT7—# U — KM% T L7 PIPE & 5(USB_PIPE1
5 USB_PIPE9) SR E S E T, 723, R_USB_Read B D54, A /N pipe 1Z1% USB_NULL 253%
EINET,

3. TN AT T AFEINCHONWTIE, 7. TRA R FRFER] 28U TLEEN,
4. A Nstatus iZiZ, V—FETZIT—IHFRPFESINET, ZOAUNRNIHFEIND T T —IHFRITL

Towy TY,
USB_SUCCESS L F—X U — RERKT
USB_ERR_OVER L TR —
USB_ERR_SHORT L F—HZEVa—b
USB_ERR_NG L T AR R

(1).  ZASFERY A X3 MaxPacketSize X n £l Tdb 512 & B &3 MaxPacketSize Xn /A s DF — & %
25 L7235A12 USB_ERR_OVER NEEE S NVE T,

fi 21X, MaxPacketSize 2% 64 /31 | ZAFE KW A X2 510 /31 | (MaxPacketSizexn Aiii) & {5 i
L. EBEOZET —Z VA ZH)N 512 /34 b (MaxPacketSizexn)D 412, USB_ERR_OVER 3% &
EhET,

(2). ZAZERY A X7 MaxPacketSize X n Kiifi T, & DZAZERY A AR OT — & A5 LT2HEIT
USB_ERR_SHORT N E SN E T,
il 21X, MaxPacketSize 7% 64 /31 b, ZEERY A X2 510 A FEIEE L, EBEOZET—# Y
A XH 509 /A hDOEAIZ USB_ERR_SHORT Mt E S E T,

(3). USB_SUCCESS % 7-1% USB_ERR_SHORT D¥i4. A1 3size I2U — K L7zF — & A AR E
ShFET,

6.9 USB_STS WRITE_COMPLETE

R_USB_Write BI¥IZ X A7 —2 74 FAET LIZREEZR LET, ZDIED, usb_ctrl_t fE&EARDLLIT A
AN HIERNRESINET,

module D T T4 P T LIZUSBEY 2 —/L%E S (USB Host — D)
address DT =X T A MPRET LIZUSB TN, ADT XA AT KL A (USB Host £— KD 7)
type DT TA MWRET LT A AT T AFRI(R_USB_Write B4k fi F I 0 Z253% i)
pipe D T—H# T4 MN%ET LI PIPE &%
status T4 FETZT—IFH

[Note]

1. R_USB_Write BA%t D554 1%, usb_ctrl_t #1E(KD X >\ type |27 T A% A TFERIMNERE S, A N
pipe 1213 USB_NULL 23 E & ET,

2. R_USB_PipeWrite A%t D 5A 1%, A v /8 pipe \IT—4% 74 h2352 T L7z PIPE &5(USB_PIPE1 7° 5
USB_PIPEQ)SFRE S E 9, 723, R_USB_ Write BI%tD4 . £ > /3 pipe 1213 USB_NULL 3% 7E
SNET,

3. TARARTTZRAEINCHONWTIE, 7. TAL R Z AR 28R L TLIEEN,
4, A Nstatus iZiZ, 74 PETZIT—IHRPFESINE T, ZOAUNRNIFREIND T T —IFHFRITL
To@myh T,
USB_SUCCESS D T—HTA FEEKT
USB_ERR_NG DT — AR E R

6.10 USB_STS BC

Battery Charging % Y- 78— 35 USB Host/USB 7 /N A AN SN REER R L9, ZDIED,
usb_ctrl_t fEERDOLIT A U NI HIERPRESNET,

module  : Battery Charging #8244 — h 32 USB 7 /31 A3t S 4172 USB £ ¥ 2 — L F 5
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(USB Host &— R #)

6.11 USB_STS OVERCURRENT
USB Host £— R, Overcurrent ZfH L72RAEAZ R LE . ZDIEAH>, usb_ctri_t HE(KDLLF A
B BHRPHEINET,
module : Overcurrent Zf&H L 7= USB € ¥ = — /L% 5(USB_IP0/ USB_IP1)
6.12 USB STS NOT_SUPPORT
USB Host &— RRf, Ha— xSRI D USB 734 ARt S kiEZ R LET,

6.13 USB_STS_NONE (Non-OS O #)
USB B DA R F N EVIRIEZ R L E T, usb_ctrl t SR DI T A U ARICHIERNPRTESNET,
status : USBF A ADAT—H A
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7. TINA R S5 AFERI (Azure RTOS LI4})

usb_ctrl_t #iEK<° usb_info_t #EIEIRD X > 3 type ITHRET DT N4 A7 Z AFEFNTLL FO EBY TT,
BEEDOVAT LATHR—FLTWAETNA AT T AEREL T EEN,

TN AT T AFER] N2

USB_HCDC Host Communication Device Class

USB_HCDCC Host Communication Device Class (Control Class)
USB_HHID Host Human Interface Device Class

USB_HMSC Host Mass Storage Device Class

USB_PCDC Peripheral Communication Device Class
USB_PCDCC Peripheral Communication Device Class (Control Class)
USB_PHID Peripheral Human Interface Device Class
USB_PMSC Peripheral Mass Storage Device Class
USB_HVND Host Vendor Class

USB_PVND Peripheral Vendor Class

[Note]

1. Host Communication Device Class ®¥;4 C, Bulk #5252 K 57— Z3lME 247 5 HA1E, usb_ctrl_t #%
HEIRD A /3 type IZ%F L USB_HCDC #f57E L. Interrupt #532412 L 57 — Z (5 %1
/N type (Zxt L USB_HCDCC ##E L T 7Z 30,

2. Peripheral Communication Device Class ®%5% C, Bulk #5242 X 27 — {5 217 5 B &L,

usb_ctrl_t fi& Ao 2 >3 type 12%F L USB_PCDC %45/ L. Interrupt ikl X 55 — X BIE 4179
BAE. A S type Lokt L USB_PCDCC 2467 LT< 72 &1,

TV r—vary7ur 7 ATiE, USB_HMSC, USB_PMSC, USB_HVND # JX TN USB_PVND %
usb_ctrl_t #3&E R D 2 L3 (type)lITFRE L 72N T 2 &0,

|
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8. aY274 %5 L—Y 3> (r_usb_basic_config.h)

8.1 USB Host/USB Peripheral E— FDi#EHRE
USB Host / USB Peripheral £— FOWTFILDOGE S FLOERITH T HIREEITT> T3V,
1. USB #ifFE— FE&IE
USB & ¥ = —/L O #E{EE — F(Host / Peripheral)% USB_CFG_MODE E&IZx} LIEEL T2 S0,
(1).  USB Host E— R4
USB_CFG_MODE 7&3I=%f L USB_CFG_HOST Z#57& L T< 72 &Ly,
#define USB_CFG_MODE USB_CFG_HOST

(2). USB Peripheral £— FD$4
USB_CFG_MODE E#HIZx L USB_CFG_PERI 5 E L T 72 &V,
#define USB_CFG_MODE USB_CFG_PERI
2. BTy IRE
4. API) (ZREHSN7245 APLICK 251 80F = v 7 OEM/FEE 2 HHE L T IE S0,

#define USB_CFG_PARAM_CHECKING USB_CFG_ENABLE I 517 =~ 7 £
#define USB_CFG_PARAM_CHECKING USB_CFG_DISABLE // 515 = v 7 JEFE

3. THARITTARE

UTOEEDSH, BEMEMERTZUSB RIA4 RNDEBLEZAHDINZLTLEZE N, B, oE
BEADCTAZLIZTEXERA, BONCT AN TELERKIT—SODOHLTT,

#define USB_CFG_HCDC_USE / Host Communication Device Class
#define USB_CFG_HHID _USE / Host Human Interface Device Class
#define USB_CFG_HMSC_USE /I Host Mass Storage Class

#define USB_CFG_HVND_USE /I Host Vendor Class

#define USB_CFG_PCDC_USE /I Peripheral Communication Device Class
#define USB_CFG_PHID _USE /I Peripheral Human Interface Device Class
#define USB_CFG_PMSC_USE [/l Peripheral Mass Storage Class

#define USB_CFG_PVND_USE [/l Peripheral Vendor Class

#define USB_CFG_PCDC_2COM_USE /I Peripheral Composite device(CDC VCOM 2Port)

(
#define USB_CFG_PCDC_PHID_USE // Peripheral Composite device(CDC + HID)
#define USB_CFG_PCDC_PMSC_USE /I Peripheral Composite device(CDC + MSC)
#define USB_CFG_PHID _PMSC _USE // Peripheral Composite device(HID + MSC)
4. DTC{{EHEE
DTC OfFEMAEEM 24 E L T IZE W,
#define USB_CFG_DTC USB_CFG_ENABLE // DTC{EH
#define USB_CFG_DTC USB_CFG_DISABLE //DTC #EfEH
[Note]

USB_CFG_DTC iE#iZxf L USB_CFG_ENABLE Zf57& L7726, Titb?d USB_CFG_DMA &%
W% L Cided  USB_CFG_DISABLE #f5iE L T 72 &0y,

5. DMA R E
DMA O Fl/IFEE A 2 RE L TL 72 &0,

#define USB_CFG_DMA USB_CFG_ENABLE // DMA £
#define USB_CFG_DMA USB_CFG_DISABLE // DMA 3EfEH
[Note]
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(1). USB_CFG_DMA &%t L USB_CFG_ENABLE # &/ L 7= %4, Lidd4o USB_CFG_DTC &
FLTHKF L TiIe 7 USB_CFG_DISABLE #f5iE L TS 72 &0y,

(2). USB_CFG_DMA EFIZK L USB_CFG_ENABLE ##5€ L7=5A. FRtbDERIZIBVT DMA
Channel HH5ZHEE L T XV,

6. DMA Channel & &
550k T USB_CFG_ENABLE % #57& L7284, /19" % DMA Channel &£ 452 L T 2 &0,

#define USB_CFG_USBO_DMA_TX DMA Channel &% // USBO £ ¥ = — /L HE % E
#define USB_CFG_USBO_DMA_RX DMA Channel &% // USBO & ¥ = — /L A 7% E
#define USB_CFG_USB1_DMA_TX DMA Channel &5 // USB1 ¥ = — /L HEERE
#define USB_CFG_USB1_DMA_RX DMA Channel &% /I USB1 E ¥ = — /LA G E

[Note]

(1). DMA Channel & 51Zi%, USB_CFG _CHO 75 USB CFG CH7 #fEE L T &V, 7285, [
U DMA Channel F 513 E LA TL 72 &0,

(2). DMAHREZFEA L7Z2Wi5EE1%. DMA Channel %512 USB_CFG_NOUSE Z#E L T 72 &1,
(3). USB Host Mass Storage Class %54, #3 DMA 6552572 5 DMA Channel &5 % f§E L T
<TEEW,
FRER Z L IR LE T,
a. USBOEY=—/L%&E~-TUSB 7 —% k%512 DMA #3256

#define USB_CFG_USB0O_DMA_TX USB_CFG_CHO
#define USB_CFG_USB0_DMA_RX USB_CFG_CH3

[Note]
USB PIPE |3, USB PIPE1 & USB PIPE2 il L TL 72 &0,

b. USB1EYa—/%&ffioTT—#EEHIZDMA 2 H L, 7 — ¥ (5 HICIZ DMA 2l L 72
W

#define ~ USB_CFG_USB1_DMA TX  USB_CFG_CH1
[Note]

%15 M USB PIPE(DMA #i£15H)i2i%, USB PIPE1/USB PIPE2 DWW v a2 L, =5 H USB
PIPE {21 USB PIPE3/USB PIPE4/USB PIPE5S DWW L& L T 72 &0y,

c. USBOEYa— %o TF—ZXEHIZDMA 2 L, & — &% Z(EMHIZ1Z DMA 2/ L 72
WA, BXO, USB1 £V 2a— &> T —4ZEHICDMA Z2EH L. 7 — X XEHIC
IZ DMA Z i L2 Wi4a

#define USB_CFG_USBO_DMA_TX USB_CFG_CH1
#define USB_CFG_USB1_DMA_RX USB_CFG_CH2

[Note]

USBO £ ¥ = — /LD %5 ] USB PIPE(DMA #2425 H)IZ1%, USB PIPE1/USB PIPE2 DV 4172
ZfEH L, {5 H USB PIPE (Z/% USB PIPE3/USB PIPE4/USB PIPE5 W iunafEH L T<
7280, USB1 E Y = —/Ld%2{5 H USB PIPE(DMA #£:5H)IZ1X, USB PIPE1/USB PIPE2 D\
TnEMEH L, 2%EH USB PIPE (213 USB PIPE3/USB PIPE4/USB PIPES D\ 3417~ % fii
LTLZENY,

7. Battery Charging(BC)¥HERR &

LUF OEFITKE L Battery Charging #re DA 20/ %) 2 5% i L T < 72 &\, Battery Charging ##E 2 fifi H]
THHAIE. LTFTOEREICK L USB_CFG_ENABLE ##E L TL 72 &V,
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#define USB_CFG_BC USB_CFG_ENABLE //BC &4 %
#define USB_CFG_BC USB_CFG_DISABLE // BC #&REZ A L7210,
[Note]

USBAa/USBA EV = — A D USB L 2 —LDHE4ES. ZOEXRITEHINET,

8. PLL 7 w7 JABEEE
UTOERKLUPLL 7 vy 7 Y =X HEB R E L T ZE0,

#define USB_CFG_CLKSEL USB_CFG_24MHZ Il 24MHz 5% &

#define USB_CFG_CLKSEL USB_CFG_20MHZ /1 20MHz 5% &

#define USB_CFG_CLKSEL USB_CFG_OTHER /1 24MHz / 20MHz LIS D355
[Note]

(1). USBAa/USBA = —ALIA®D USB E ¥ a— L OEA. —OEHTERSNET,
(2). USBAa/USBA < = —/LiZ. RX7TIM/RX64M Tl ST 5 USB £ 2 — LT,

(3). XTAL ¥i1Z 24MHz/20MHz LISk D 7 v~ 7 % ANF13 535415, USB_CFG_CLKSEL &%t L
USB_CFG_OTHER # 5 L T 72 &V, 728, USB_CFG_OTHER % &E L7=H4.
USBAa/USBA £ ¥ =.— /L% Classic(CL) only £— R TEIfEL £3, CLonly E— FiZ2oW\W T,
RX71IM/RX64M D/ Nn— R 2 7<= 27 VA2 SR L TL &0,

9. CPUARZRT A M&RT
USBAa/USBA E ¥ = —/LNIZ & %5 BUSWAIT L ¥ 2 Z |23 T % $ffi % USB_CFG_BUSWAIT (&%t
LIEE LT TEENY,
#define USB_CFG_BUSWAIT 7 7oA FRE
[Note]

(1). USB_CFG_BUSWAIT IZHEET 2 HMEOEHIZ OV TiE, RXTIM/RX64M DN~ R 7 =7 v ==
TILHND BUSWAIT LA Z DEZZBL T ZEW,

(2). USBAa/USBA £ = —/LLISD USB £ 2 — /DA, ZOERITERESNET,
(3). USBAa/USBA £ = —/LiZ, RX71M/RX64M Tl ST % USB £ = —/L T,

10. IV IARBESE L~V ERE

USB IZBE 9 D& 0 AL DOE| Y AL L~ & USB_CFG_INTERRUPT_PRIORITY (Xt LfEE L
TLEEW,

#define USB_CFG_INTERRUPT_PRIORITY 3 /1 1(low) — 15(high)

8.2 USBHost E—FDBE

USB €Y =—/L% USB Host & L TEIMESES5E1X, THMO VAT MIHEDLETU FOERZIFE
LTL7ZENY,

1. USB Host H#&EJF IC &E
@ USB Host A& IC @ VBUS H )5 Low 7% — F v High 79— &R E L T &0,
Low 7% — FDOEAEIT, L FOEFEIZX L USB_CFG_LOW % $57E L. High 7% — FDFEIF, LT D
#3%12%F L USB_CFG_HIGH # 15 L T< 2 &0,
#define USB_CFG_VBUS USB_CFG_HIGH /l High 7 % — k
#define USB_CFG_VBUS USB_CFG_LOW /l Low 7 #— K

2. Battery Charging(BC)f&aEf HIKF USB 7~ — MEIERR &
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LI FoEIcx L, Dedicated Charging Port(DCP) DA 2/ #4h 2 #% & L T < 72 &, BC #hE
Dedicated Charging Port(DCP) & L THérE S 555 LA N O EFICx L USB_CFG_ENABLE % f5E L
TL7Z&Vy, USB_CFG_DISABLE ##57& L7-3%4 1%, BC B&REIX Charging Downstream Port(CDP) &

LCHRE L £,

#define USB_CFG_DCP USB_CFG_ENABLE //DCP &%)

#define USB_CFG_DCP USB_CFG_DISABLE // DCP &%)
[Note]

ZDEFRIIK L USB_CFG_ENABLE #f5E 7 55613, Litd USB_CFG_BC EF#IZxF L T
USB_CFG_ENABLE Z#5&E L T 72 &V,

3. USB Hub /i
USB Hub OfEHIBEE M ZFEE L TS 72 &0y,
#define USB_CFG_HUB USB_CFG_ENABLE  // USB Hub f£/i]
#define USB_CFG_HUB USB_CFG_DISABLE  // USB Hub 3:{ /]

4. Type-C i H#&E
Type-C O HIBEMEHZRE L T 72 &0,

#define USB_CFG_TYPEC USB_CFG_ENABLE // Type-C fii j]
#define USB_CFG_TYPEC USB_CFG_DISABLE // Type-C FF{ ]

=L

5. Compliance Test &— NEX T
PLF o EFEIC% L USB Embedded Host @ Compliance Test %I DA Zh/ RN 2 F5 L T L 72 &0,
Compliance Test FZ1THEE, L FDEFICx L USB_CFG_ENABLE Z 5% L CT< 72 &V, Compliance
Test FITRELISME, LT OERICK L USB_CFG_DISABLE #H E L TL 2 &\,

#define USB_CFG_COMPLIANCE USB_CFG_ENABLE // Compliance Test xf/i~
#define USB_CFG_COMPLIANCE USB_CFG_DISABLE // Compliance Test FExf i

6. Target Peripheral List (TPL)& &

LUF DEFRITK LEERE T 5 USB 7 /3A Z IS L NUSB 7 /31 2D VID, PID Dt v F&faE L T 72
SV, TPL OREFECHONTIE, 13.6. F—F vy h_XYT7=F 1Y X MIPL)OREHFIE] =S L
TLIZENY,

#define USB_CFG_TPLCNT et 9% USB 7 /31 A A FKE
#define USB_CFG_TPL Pefi 32 USB 731 AD VID & PID Ot > MERE

7. USB Hub ] Target Peripheral List(TPL)&% &
PITOEFRICK LOLEIZS U CTHEFT 5 USB Hub 238 LTV USB Hub @ VID, PID & v h&FEE L

TLEEW, TPLOBRESFIEIZONTIE, 3.6, =5y bRU 7250V Y X MTPL)OREFE %«
ZRL TS,

#define USB_CFG_HUB_TPLCNT Hefid % USB Hub 4 3% &
#define USB_CFG_HUB_TPL P75 USB Hub ® VID & PID Ot v F &3 E

8. Hi-speed Embedded Host Electrical Test i% &

PLF D EF % L Hi-speed Embedded Host Electrical Test itz DA $h14E N 2 6 L TL 72 &0,
Hi-speed Embedded Host Electrical Test Z 32179 5 RplZLL T D EFKIZK L USB_CFG_ENABLE % f57E
LTLZEN,

#define  USB_CFG_ELECTRICAL USB_CFG_ENABLE /I HS Electrical Test xi)i&
#define  USB_CFG_ELECTRICAL USB_CFG_DISABLE /I HS Electrical Test F:%} i

[Note]

(1). ZoOEFITx L USB_CFG_ENABLE Z 57 %613, Eil30 USB_CFG_COMPLIANCE &
FeIZ%F LT USB_CFG_ENABLE % &%/ L T 72 &0y,

(2). USBAa EY=2—/LLHD USB £V 2 — VDA, ZOERIEHRSINET,
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8.3  USB Peripheral €E— FDIfF&

USB & = —/L % USB Peripheral & L TEESE2BA1E,. ZHEHAD L AT AICEDE T FOE#HEE
RELTLSEEN,
1. USB F¥ = —/)Li#INHTE

USB_CFG_USE_USBIP EFIZKAI L, 925 USBEY 2 —AFEFEHFEL TSV, USBO &

Va—VEEHT 55513 USB_CFG_USE_USBIP E#Z%f L USB_CFG_IPO Z##57& L ,USB1 €Y = —
N AT 53561X USB_CFG_IP1 Z#fiE L T 7231,

#define USB_CFG_USE_USBIP USB_CFG_IPO [/ USBO & ¥ = — /L & fii
#define USB_CFG_USE_USBIP USB_CFG_IP1 [/ USB1 & ¥ = — /L & ffi
[Note]

ZHEHOMCU B USB £V 2— % 1 DLt AR— kL TWaRWgEAIZiE, USB_CFG_USE_USBIP
EFICH L, USB_CFG_IPO Zf5E L TL 72 &0,

2. U A MBHERE

USB K7 A /38 SET_INTERFACE. SET_FEATURE/CLEAR FEATURE U 7 = A kD55 T 7V
r—=arma s g ATGEATAOINE I NEREL T I,

#define USB_CFG_REQUEST USB_CFG_ENABLE Il %N
#define USB_CFG_REQUEST USB_CFG_DISABLE Il FE 5
[Note]

SET_FEATURE/CLEAR_FEATURE YV 7 =X s ®35# . Feature Selector(wValue)7?
DEVICE_REMOTE_WAKEUP D& DA B SV E T,

84 EFODHOEE

r_usb_basic_config.h (21X, EFEDIEH. Fit1 620 R bL#H SN THWET, ZNHDERITH LT
IIHELHENRE SN TWD T, BEHROMLBENAEUTEOARET LTI,

1. DBLB t' > Fg&iE

USBEV a— /DA FarT7 47— a L PAZ(PIPECFG)IZDBLB 'y bt v M7 U T4
EHELUTFOERIZEVITNET,

#define USB_CFG_DBLB USB_CFG_DBLBON /IDBLB &y &t > b
#define USB_CFG_DBLB USB_CFG_DBLBOFF IIDBLB Ey &7 U7

2. CNTMD t'v FaE(USBA/USBAa E ¥ = —/L D7)

USBEY a— VDR, T a7 47— a3 LU AHZ(PIPECFG)IZCNTMD By k&> N7 U T
FREZUTOERICEVITOET,

#define USB_CFG_CNTMD USB_CFG_CNTMDON /CNTMD &'y h &t v |k
#define USB_CFG_CNTMD USB_CFG_CNTMDOFF HCNTMD vy + 227 U T
[Note]

(1). EFZo DBLB/CNTMD t v h®OREIX, PIPE1 75 PIPES I2xf L CTiThES, Lin->T, 20
a7 47 b—varyTiE, ZRHDOE Yy MIXHT 51 TERAEOREEITH Z LIFTEEHA,

(2. »MTar74 71— ar LY AZ(PIPECFG)DFEMIZ OV TIE, MCU O/~ R =27 ~v==27 /)L
EZLTLLEEN,

(3). FEMT 2T /314 A7 7 A7) Host Mass Storage Class 3 L O} Peripheral Mass Storage Class ®%54 .
USB_CFG_CNTMD EFEIZx L, USB_CFG_CNTMDOFF Z#E L T &\,
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9. HWEHK
TV r—vary7a s A HERT AEERICOV TR LET,
[Note]
Azure RTOS Tl usb_cfg_t & AR LIS OREERITMEH LT 7280,

9.1 usb_ctrl_t{#:&EHF

usb_ctrl_t #& K 1X, USB 7 — & i35 %5 T H S 41 D &R T3, usb_ctrl_t &KX Table4-112 & 5 API
? 5 H R_USB_GetVersion Zr< 3~ Toh APl TEH S E T,

typedef struct usb_ctrl {

uint8_t module; /* Note 1 */
uint8_t address; /* Note 2 */
uint8_t pipe; /* Note 3 */
uint8_t type; /* Note 4 */
uint8_t status; /* Note 5 */
uint8_t event; /* Note 6 */
uint32_t size; /* Note 7 */
usb_setup_t setup; /* Note 8 */
void *p_data; /* Note 9 */
} usb_ctrl_t;

[Note]

. A 23(module)id, USB &Y 2 — &G E2IEET H-OICMH S ET,

2. A 73(address)it, USB 7 /3 AT RLAZIFET H7-OICBHINET,

A 2 73(pipe)lE, USB E ¥ 2 —/L® PIPE H S A EET 5720 S E3, R_USB_PipeRead
B%<° R_USB_PipeWrite B34 % 5 9~ 54545 0 PIPE &S fi EE CEH S E T,

4. AN (type)ld, T AT T AFERIE AR ET DI dIER S ET,

5. A v\(status)lZix, USB 783 AD AT — FE72IZUSB U 7 =X fha<» ROMFBEPHEMI L E
T, USB RTZANRNNRZDAUNIHT HRELITNVETOT, 77V r—arrur/ 7 AT
usb_ctrl_t #&E R FIR A~ O WL I TN # 7 Z 2 ) 7 = X K ACKISTALL R WLEE % R\
T, ZDOA NI T HEZARITORVTLESW, BB, RXRUF TV TRAY T ZARNDAT—H
AAT —=VHBIZONWTIEL, (1023 AT —H AAT =V | 22 L T E S0,

6. A 3(event)ix, USB RTANNETANRY NERETHOICHEHINET, (RTOS DH)

7. Av(size)lk, U—RLIeT =P A XEeRETHIDIHEHINET, USB RTARNBRZD A
NIZKLTREZITWETOC. 77V r—2ar 70l 7 ATHEI DA NI D EEIARIILT
DRV TL I,

8. A3(setup)id, 7 7 AV 72X MIET HEREARET H-OIHEHISET,

9. A\ (p_data)iE, EFRLSADERERET DDA SN ET, (RTOS D)

9.2 usb_setup_t &K
usb_setup_t #iERIX, USB 27 7 AU 7/ =X FOEZEEIT O HEIEN S H &R Td, USB T
ARZKI L7 T AV 7= A FZEET H5A(USB Host & — FIF)i, usb_setup t #EIEADSE A L I125%f
LEETHIT7AV 72X MEHREFZEL, USBHost o007 7 R 7 =X MEHRERET 5546((USB
Peripheral & — RHF)iZ, usb_setup t #EIEKDE X L R E BRI £9,

typedef struct usb_setup {

uint16_t type /* Note 1 */
uint16 _t value; /* Note 2 */
uint16 _t index; /* Note 3 */
uint16_t length; /* Note 4 */

} usb_setup_t;
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[Note]
1. USB Host E— R, A /3 (type)llaxiE L7-fE2 USBREQ L ¥ A X ITE%E S 41, USB Periphral &—
RIE, USBREQ L VA& OfED A > /3 (type)lZfk iE SAvE T,

2. USB Host &— KFE, # > /3\(value)lZi% @& L 7= fE2Y USBVAL L ¥ A X |Z3%E X 41, USB Periphral & —
RBF, USBVAL L 32 % OfEA A v 3 (value)lZ 32 i ST,

3. USB Host &— K, £ >3 (index)IZ5% & L7223 USBINDX L ¥ A & [ZE% & S 41, USB Periphral &—
REE, USBINDX L ¥ A % DEM A 73 (index)IZa% E SV E T,

4. USB Host E— Fif, A 73(length)lZi% & L7275 USBLENG L ¥ R # |[ZE%7E &L, USB Periphral
E— REF, USBLENG L A% OfEMN A > /3(length)IZEEE SNV E T,

5. USBREQ, USBVAL, USBINDX £ X WV USBLENG L' A Z IZHOWTIEMCU D a—H—X~v =27 /)L
ZZML TS TEEN,

9.3 usb_cfg_t {&:&#

usb_cfg_t #E&E AL, 45 USB £ = —/L% USB Host & L Cfli 4 %7 % 721 USB Peripheral & L
THEHT 20O EL USB A B— RO EFEDHF R A BERT 5720 ORIEARTY, Tabled-112&H 5 APl O
2% R_USB_Open Bt A CEH v E T,

typedef struct usb_cfg {

uint8_t usb_mode; /* Note 1 */

uint8_t usb_speed; /* Note 2 */

usb_descriptor_t *p_usb_reg; /* Note 3 */
} usb_cfg t;

[Note]

1. USBEY=2—/1% USBHost & LCHMAT 50, £721% USB Peripheral ELTHRTINEZDA Y
7N(usb_mode)iZ#iE L TL 72 &V, USB Host Z#15E 4 545 13"USB_HOST" %, USB Peripheral %
BETDHHEI13"USB_PERI"Z Z M A U RZHE L TL f_éb\o

2. USBEVa2—&EEDOUSB AL — RTHHTINEHEEL T 7ZEV, Hi-speed # 5 ET 5 & &iX
"USB_HS"#%#. Full-speed #$5ET 5 & ZI3"USB_FS"##HE L T2 &V,

3. DA 3\(p_usb_reg)iZix USB 7 /31 A usb_descriptor_t DR A > Z #HFEL T &0,
usb_descriptor_t 2>\ Tix, [9.4. usb_descriptor tiEiEE | 22 L TS Z&0, ok, 20X
NIZHP 2 $8E 1L USB Peripheral &— R DA IZ DB T - TL 72 &0, USB Host & — ROFAIT,
ZDORANIIKT DIEEIT> TCHEOREITEH I ET,

9.4  usb_descriptor_t &k

usb_descriptor_t #31%{&i%. Device Descriptor <> Configuration Descriptor % Descriptor {F# % % &9
DI OREEIRTY, Z OREERIZEE L7 Descriptor 15 #(%. USB Host & ¢ Enumeration {2 2 % o
X — KU 7T A NOIRET —4 L L TUSBHost ICIEF S E T, Z OffiERIZ. R_USB_Open Bt 5|
BUITRESNET,

typedef struct usb_descriptor {

uint8_t *p_device; /* Note 1 */
uint8_t *p_config_f; /* Note 2 */
uint8_t *p_config_h; /* Note 3 */
uint8_t *p_qualifier; /* Note 4 */
uint8_t **pp_string; /* Note 5 */
uint8_t num_string; /* Note 6 */

} usb_descriptor_t;

[Note]
1. A 73(p_device)lZiZ. Device Descriptor Z Frifk L 728D JEIHT FL A Z$5E L TS EE W,
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2. A 3(p_config_f)iZiX. Full-speed /i Configuration Descriptor % Gt L 7= fEIK D LA T N L A & 5 7E
LCL7E&EV, 228, Hi-speed DE S, 2D A N 2%t L Full-speed fil Configuration Descriptor
ZRLHE LTSI O BT U AZIEE L TS EE 0,

3. A1 3(p_config_h)iZix, Hi-speed /| Configuration Descriptor % Fi# L 7= fEIK D JEEET K L A & 45 7E
L TL7Z&V, Full-speed D&6, USB_NULL ZF5E L T 20y,

4. A 3\(p_qualifier)iZiX, Qualifier Descriptor Z fCi L 72 kDI T FLAAFRE L T2,
Full-speed D54 1%, USB_NULL ##EEL T 7280y,

5. A1 3(pp_string)iZi, String Descriptor 7 —7 /L DMEEET KL A& E L TL 72 &V, String
Descriptor 7 — 7 /L NIZ1%4 String Descriptor & 5l L 72 fHIK DI R A A FEE L T 7230y,

%11) Full-speed D4 #12) Hi-speed OH4
usb_descriptor_t usb_descriptor = usb_descriptor_t usb_descriptor =
{ {
smp_device, smp_device,
smp_config_f, smp_config_f,
USB_NULL, smp_config_h,
USB_NULL, smp_qualifier,
smp_string, smp_string,
3, 31
¥ ¥
6. A /3(num_string)iZ i, String Descriptor 7 — 7 /L2 %45k L 7= String Descriptor 2% 5 € L T 72 &
AN

9.5 usb_pipe_t #&:i&{k
usb_pipe_t #351kIZ 1%, USB PIPE(PIPE1 75 PIPEQ)IZ RIS 2 158 USB K54 82 k> TR E S hE
T, AHEERIZERE SN2 PIPE F#OZRIE. R_USB_GetPipelnfo BA%afEH L T 72 &0y,

typedef struct usb_pipe {

uint8_t ep; /* Note 1 */

uint8_t type; /* Note 2 */

uint16_t mXps; /* Note 3 */
} usb_pipe_t;

[Note]

1. A2 3(ep)iZiZ. Endpoint FH 752N ESANVET, 2R, i B E Y MTIFEEE ST A(IN/OUT)2NERE S
NET, K ELE Yy ER"1"OLEITIN W, "0"DO%E1E OUT HiaER L TWET,

2. A U\(type)lliX, #5164~ A 7 (Bulk/Interrupt) 3 E% € SV E T, Bulk Bk DA X, "USB_BULK"235%
E SN, Interrupt #5126 DAL, "USB_INT" SRR E SN ET,

3. AU AMxps)ITiE, v 7 ANy YA AN IESIINET,
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9.6 usb_info_t {#&:&#

R_USB_GetInformation B4 = — /L35 Z L2 X V| usb_info_t #iERIZIZ, USB 7 /31 AIZBHT % LU
TOBERPEREINET,

typedef struct usb_info {

uint8_t type; /* Note 1 */

uint8_t speed; /* Note 2 */

uint8 t status; /* Note 3 */

uint8_t port; /* Note 4 */
} usb_info_t;

[Note]

1. USB Host E— RIf, A2 /3\(type)llid, Bt STV D USB 7 /34 ADT /A A7 AFRBIINEE
SN FET, 728, USB Peripheral & — REFD 2 L3 (type)lZiZ VAR — h L TCWD T A 27 T AFER]N
RESNET, T A7 T AFRNZDONTE, [T, TRARY Z AR R 22 L T EE0n, (PCDC
DE. USB_PCDC BREREINET, )

2. Ars3(speed)iZit. USB % E°— K(USB_HS / USB_FS/USB_LS)23i¢ & & %3, USB Host £— K
., USB 7 /31 A 2MERE S LTV R4, USB_NOT_CONNECT 23 iE S E T,

3. A r\(status)iZiL, USB 7 /34 ZDLLF OIRIENGHE SAVE T,

USB_STS_DEFAULT . Default kg
USB_STS ADDRESS :  Address iKHE (Peripheral @ %)
USB_STS_CONFIGURED : Configured IkHE
USB_STS_SUSPEND . Suspend JIRAE
USB_STS DETACH :  Detach fK5e
4. A 3(port)lid. #Ekist o Battery Charging(BCHEAREIZE 4 2 L F DM E SN E T,
USB_SDP . Standard Downstream Port
USB_CDP :  Charging Downstream Port
UsSB_DCP . Dedicated Charging Port (USB Peripheral @™ %)

9.7 usb_compliance_t & &

USB Compliance Test FE il (Zf ] S DA TI, Z OMIERICIT, USB IZRET 2 LU T DGR RE
SNET,

typedef struct usb_compliance {

usb_ct status_t status; /* Note 1 */
uint16_t vid; /* Note 2 */
uint16_t pid; /* Note 3 */
} usb_compliance_t;
[Note]
1. A 3status (21, 5t L7 USB T34 ADLL FOIRBENZE SN E T,
USB_CT_ATTACH : USB TS RDT ¥ v T &g
USB_CT _DETACH : USB TS RADT ¥ v T &g
UsSB CT_TPL : TPLIZREHEH SN USB T/ ADT ¥ v F Zfi
USB_CT_NOTTPL : TPLIZREEH INTWRWUSB 731 2ADT ¥ v T %
UsSB_CT_HUB : USB Hub D55 2 fa
USB_CT_OVRCUR . OverCurrent Z#H
USB_CT_NORES : Control Read Bi& 2%t~ 2 BN 720

USB_CT_SETUP_ERR : Setup Transaction Error 233§/E
2. A X vid ([ZiE, Bt L7- USB 734 A ® Vendor ID 235%E S E T,
3. Ay 3NpidIZiE, B L7- USB 7 /34 A ® Product ID 235%E SV E T,
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10. 9 5RYYITRXbE (Azure RTOS LIS})

TOETIEH, USBZ R 7= A NOMBHFEICZOWTHALET, ., =Y 7 =X NI USB KI5
ANZE ST ENFETOT, 7TV r—2 370l 5 ANTOEREY 722 ORISR ETT,

10.1  USB Host E— FDE&
10.1.1  USB U4 TR h(Setup)itfs

R_USB_Write B§%t% 272> CUSB 7 /314 AZk L USB UV 7 =& h&4E LET, LLFICHETIEEZ R
LET,

1. usb_ctrl_t #&i&EKD £ > /N type (2 USB_REQUEST 5% E L CTL 72 &0,

2. USB U 7 =2 [(Setup:8 /XA )% usb_ctrl_t ffi&E AR D 2 >3 setup DFEIKIZEEE L T 7230y, A
VR setup DFRERNBFIZOWTIE, 9.2 usb_setup thEi&Ek] 2SR LT ZEW,

3. arbhue—nNIANT—HFAT—VEYVR—FTHV A NOEHILEET —FE Ny 7 71K
MLTLEE Y, arybo—L) —=RF—=H AT =Y R—bFT50 27X MDBFAIX. USBT
NAZANSDZAET —FEHEMNT DNy 7 7 2R L T EI W, B Ny 7 7 ITHEVER(RA Z v
7 VFESBIZITAELR L 72V TS0,

4. R_USB_Write BA%tD 5 2 51302 T —# Xy 7 7 AT RV AZFRE L, #3517 —2 A4 X
FHRELTLEEW, 2B, /—F—ZaLy ha— VAT —FZAATF—V% P R— T30 72 K
DAL, F 2515 L% 3 51412 USB_NULL Z45E L T 72 &0,

5. R_USB_Write B4z o —/L LT &0,

10.1.2 USBIOU IR KET
1. Non-0OS D4

USB U 7 = h®5ETI1x. R_USB_GetEvent FIZ D & v fii(USB_STS_REQUEST _COMPLETE)»» 5

RETRZENTEET, avbe— LY —RKF—FRT =%V R— b2 0 72 MDA,
R_USB_Write B %5 2 513 THE L IZ RIS ZE T — 2 B ENL TV ET,

2. RTOS 0#i&

USB U 7 =X hD5ET X, USB N7 A N8 GK LTz a—nA 3y 7 B3 D5 $(usb_ctrl_t #1E R D A
>N event:USB_STS REQUEST COMPLETE)IC K W R TH Z &N TEET, 2 b —L U —F
F—=H AT =V %Y R—=F T2V 7T OEFAIL, R_USB_Write B35 2 55 T & L 7= f8IIC
ZAET — X PSS TV ET,

USB U 7 = & h D#E 813 usb_ctrl_t Hx&E A dD A /S status 7 HEFR TE £9°, A /3 status ITIZLLFR
HESNET,

status N
USB_ACK EwET
USB_STALL Z =L

10.1.3 USB 1)U T X FALIEEE k451
(1). Non-0OS D54

void usr_application (void )

{

usb_ctrl_t ctrl;
switch( R_USB_GetEvent( &ctrl ) )
{

[* ctrl.setup ~D Y 7 = A FEREMLEE */

rFarvia—=nIA NF—=FAT—=VEYR—FT5) 7R FOFEIL,

g_buf fEI~IEE T — & AR E ¥/
ctrl.type = USB_REQUEST:
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R_USB_Write(&ctrl, g_buf, size); /* USB U 7 =& [ (Setup A7 —)ix(E) */
break;
case USB_STS REQUEST COMPLETE:/*USB U 7 = & K571 */
if(USB_ACK == ctrl.status) /* USB U 7 = A ki fpas */

{
Farybre—nY) —=RF—=F A7 =%V R— 57X NOBAIL.
g_buf fHIRIZZIET — 2 IS CunEd, ¥
}
break;

}
(2). FreeRTOS, ulTRON D55

void usr_application (void)

{
usb_ctrl_t ctrl;
usb_ctrl_t *p_mess;
while(1)
{
USB_APL_RCV_MSG(USB_APL_MBX, (usb_msg_t **)&p_mess);
ctrl = *p_mess;
switch(ctrl.event)
{
[* ctrl.setup ~D U 7 = X hERELLIE */
Farvia—nIA KT —=HAT—=VEYR— 57T NOEAIT,
g_buf fEI~IEE T — & ik E ¥/
ctrl.type = USB_REQUEST:
R_USB_Write(&ctrl, g_buf, size); /* USB U 7 = X (Setup A7 —)ik(E) */
break;
case USB_STS REQUEST COMPLETE: /*USB UV 7/ =X K587 */
if(USB_ACK == ctrl.status) /* USB U 7 = A it ki */
{
Faryhue—nJ—RTF—HRT =P R—1T5U 7R NDOEET.
g_buf EIICZET —# DM I TWET, ¥
}
break;
}
}
}

10.2 USB Peripheral E— FD1H4&
10.21 USB Y% T X k(Setup)

1. Non-OS D&

USB Host 2> 565 415 USB U 7 = & K (Setup)?D3{51%. R_USB_GetEvent B¥t DR Y &
(USB_STS_REQUEST)) b4 % = L Tx %9, %f5L7=USB U 7 =% h(Setup:8 /31 F)DHE
I%. usb_ctrl_t &R D A /N setup DFEIIZHEM SNV TWE T, A 3 setup OFREWNEIZDOWTI,

9.2 usb_setup_tti&E{k] 2L TI7ZE0,

2. FreeRTOS, ulTRON D55
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USB Host 725 %12 X41% USB U 7 = 2 1 (Setup) D Z(Z1E. USB KF A NI LTz a—A Ry 7
RIS 51 %5 (usb_ctrl_t #&& A 2 > /N event: USB_STS REQUESTIIC L VR T B Z &N TE 9,
Z{5 L7-USB U 7 = A& h(Setup:8 /XA M)DNFIL, usb_ctrl_t FEIERD X X setup DREIRIZFEAH S
ITWET, A/ 3setup DERENEIZOWTIEL, 9.2 usb_setup_thiEk] Z#ZMHL T 7ZE 0,

[Note]
) =T = BAT =B AAT =V EYR— TDHV TR MEZELTEREO USB N7 A N8R LT
a— LNy 7 %O 51 (usb_ctrl_t #iE A A % event)iZiZ, USB_STS _REQUEST Tid7z2<
USB_STS REQUEST COMPLETE R E SN TWVWETOTIHEHELL Z IV,

1022 USB YUYV IRKLT—4
7“—527‘ COT—H %G %A 1L, R_USB_Read BA¥t & L, 7 —# % USB Host ~457 %
AL, R_USB_Write B & i H L £9, U TICZEFIEL LOEEFIELRLET,

1. =[EFIA
(1).  usb_ctrl_t &K 2 >3 type |2 USB_REQUEST Zi%E L T 72& 0,
(2). R_USB_Read BA¥DH 2 SIEITZAZTT — & MM DRI~ DR A 2 2 55 3 51T ERT —
A A XEEEL T LS,
(3). R_USB_Read B¥% =—/L LT &0,
[Note]
(1. V27 xR TF—H2DO%E5% Ti%, R_USB_GetEvent B D F Y i
USB_STS REQUEST COMPLETE 58 TZ 9, (Non-0OS D5
(2). VIR NT—=ZDZAF5ETIL, USB N7 A NZEER LTz 2 — 3y 7 B D5 $(usb_ctrl_t 143
{ko A 3 event: USB_STS_REQUEST_COMPLETE)I & W i T %4, (RTOS D4

2. *EFIE

(1).  usb_ctrl_t #iE (kD 2 > N type |2 USB_REQUEST %% E L TL 7Z& 0,

(2). T—HAT—=VDOT—HENy T 7ITHKMN L TL EE 0, R_USB_Write %D % 2 515 Z DX
Ty DT FLRAEZHRE L, HISIITEET —F A XEHEL T EZI,

(3). R_USB_Write Bi#t#x 71—/ LTL 7280,

[Note]

(1). V=R MTF—ZDO%EETIL. R_USB_GetEvent Bt R Y &
USB_STS_REQUEST_COMPLETE /bR T £4, (Non-OS DHE)

(2). VI AT —HDOHEEETIL, USB KT A NT8EL LTz a2 — Ny 7 BIE D5 % (usb_ctrl_t i
ko A 23 event: USB_STS REQUEST_COMPLETE)IC L W iR CT& £9, (RTOS DiA)
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10.2.3 RT—RRART—INE

UITDHE RRFANEFTZE LT TAV V2 A MIXMT DAT—Z ART =V OB EITWVER A,
TV r—var7a I amb 7 A I EA MIRTDEARAT—H ART — VDU EIT I LR H D
T4, AT —HART =V DM FIEIZHOWTIL, 11024 USBY 7 = &2 MLEFRE] 2L <72
éb\o

1). /=T —H3aL PR —NVART—HART =% Y R— b T257TFAY 7 A MIACKILET D56

(2). 77 AV 7 A MIZSTALL IGET 256

[Note]

Fe B AT =Y R— T BT TRV I A NDORE, TV A — a7 ul ML TTF—#
AT =N T %,. USB RIA NIZL o TAT—H RAAT =V OB BNITOILE T,

10.2.4 USB 1)U T X ~ALIEEE b5
1. ary bt —L) —RF—F AT =Y R— b5 72 FDBEA
(1). Non-OS D&

void usr_application (void)

usb_ctrl_t ctrl;
switch (R_USB_GetEvent(&ctrl))

{

case USB_REQUEST: /*USB U 7 =& h&A{5 */
[* ctrl.setup DfFHTHLER */

[* T — 2B ¥

ctrl.type = USB_REQUEST;

R_USB_Write(&ctrl, g_buf, size); /* 7 — % (7 —# A7 —)id5ER */
break;
case USB_STS REQUEST COMPLETE:

break;

(2). FreeRTOS, ulTRON D4

void usr_application (void)

usb_ctrl_t ctrl;
usb_ctrl_t *p_mess;

while(1)

{
USB_APL_RCV_MSG(USB_APL_MBX, (usb_msg_t **)&p_mess);
ctrl = *p_mess;
switch (ctrl.event)

{
case USB_REQUEST: /*USB U 7 = & b33 */
[* ctrl.setup DFEATALEL */
¥ T — 2R AL ¥
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ctrl.type = USB_REQUEST;

R_USB_Write(&ctrl, g_buf, size); /* T —X (7 —4% AT — )ik 5ERK */
break;
case USB_STS REQUEST_COMPLETE:

break;

}

2. Ay ra— I NF—E AT —VEYR—FT25) 72X FORE
(1). Non-OS O#4

void usr_application (void)

usb_ctrl_t ctrl;
switch (R_USB_GetEvent(&ctrl))
{

case USB_REQUEST: /*USB U 7/ = & F5A(5 */
[* ctrl.setup DOFEMTLLER */

ctrl.type = USB_REQUEST;
R_USB_Read(&ctrl, g_buf, size); /* 7 — X (7 —% AT — V) 58K */
break;

case USB_STS REQUEST _COMPLETE:

break;
}
(2). FreeRTOS, ulTRON D&

void usr_application (void )

{
usb_ctrl_t ctrl;
usb_ctrl_t*p_mess;
while(1)
USB_APL_RCV_MSG(USB_APL_MBX, (usb_msg _t **)&p_mess);
ctrl = *p_mess;
switch (ctrl.event)
{
case USB_REQUEST: /*USB U 7 =& h%15 */
[* ctrl.setup DEATALEL */
ctrl.type = USB_REQUEST:;
R_USB_Read(&ctrl, g_buf, size); I* 7 — 4% (7 — X AT —)Z /5K */
break;
case USB_STS_REQUEST_COMPLETE:
break; '
}
}
}
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3. /=T =Har b= NAT—HART =V EYR= DY A NOGE
(1). ACK JEEDHA
a. Non-0S D4

void usr_application (void)

{
usb_ctrl_t ctrl;
switch( R_USB_GetEvent( &ctrl ) )
{
case USB_STS_REQUEST:
[* ctrl.setup DFEHTHLER */
ctrl.type = USB_REQUEST:
ctrl.status = USB_ACK;
R_USB_Write(&ctrl, (uint8_t *)USB_NULL, (uint32_t)USB_NULL);
break;
case USB_STS_REQUEST_COMPLETE:
break; .
}
}

b. FreeRTOS, ulTRON O&4&

void usr_application (void)
{
usb_ctrl_t ctrl;
usb_ctrl_t *p_mess;

while(1)

USB_APL_RCV_MSG(USB_APL_MBX, (usb_msg_t **)&p_mess);
ctrl = *p_mess;
switch (ctrl.event)

{

case USB_STS_REQUEST:
[* ctrl.setup DFFEHTALER */

ctrl.type = USB_REQUEST:

ctrl.status = USB_ACK;

R_USB_Write(&ctrl, (uint8_t *)USB_NULL, (uint32_t)USB_NULL);
break;
case USB_STS REQUEST_COMPLETE:

break;
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(2). STALL S DBE
a. Non-OS D4

void usr_application (void)

usb_ctrl_t ctrl;
switch( R_USB_GetEvent( &ctrl ) )
{

case USB_STS_REQUEST:
[* ctrl.setup DFEHTHLER */

ctrl.type = USB_REQUEST:

ctrl.status = USB_STALL,;

R_USB_Write(&ctrl, (uint8_t *)USB_NULL, (uint32_t)USB_NULL);
break;
case USB_STS REQUEST _COMPLETE:

break;

}

b. FreeRTOS, ulTRON O&4&

void usr_application (void)
{
usb_ctrl_t ctrl;
usb_ctrl_t *p_mess;

while(1)

USB_APL_RCV_MSG(USB_APL_MBX, (usb_msg_t **)&p_mess);
ctrl = *p_mess;
switch (ctrl.event)

{

case USB_STS_REQUEST:
[* ctrl.setup DfFHTALER */

ctrl.type = USB_REQUEST:

ctrl.status = USB_STALL;

R_USB_Write(&ctrl, (uint8_t *)USB_NULL, (uint32_t)USB_NULL);
break;
case USB_STS REQUEST COMPLETE:

break;
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11. DMA/DTC i5i¥

111 EXREH

USB-BASIC-FW FIT & ¥ = —/L® DMA/DTC #2547V 7' a 77 AOtk % L FIcs L E 3, DMA/DTC
HRIK75 AIREZR PIPE %7513 PIPE1 & PIPE2 T, Table11-1iZ DMA/DTC ik /Eftkkz~ L £97,

Table11-1 DMA/DTC Setting Specifications

Bti s

A FIFO R— b DOFIFO 7R— k. D1FIFO R— k

Bt E—F JOyYEEE—F

F A UEnE =T

7 RLRAE—F ILT7 FLRE—FK

J)—FRF¥v T b

TR E“J |‘¢E (MBW) 4 N4 FEE;E - 32 t‘\“j I“W]E(USB'] :E:/l_/[/1§}5ﬁﬂé-f)
2 /34 Mg 16 E v ME(USBO € ¥ 2 — LA

USBEnit4 4 7 BULK &5i%

BRikfRT Z{E4 A : BRDY &Y AH
#{E7 M : DOFIFO/D1FIFO &Y iAd, BEMP | V) iA

[Note]
AKRFTANEDMABE%E L DTC ik 2 [FRFICE M+ 2 Z LIFTE £ A,

112 FEEH
11.21  DTC 5% [ZDUVT

1. DTCH#&%k%1T 984, TRXFamily DTC £ =—/L| 77U 7 —3 = /— k(Document
No.RO1AN1819)N® TR_DTC_Open| D FEIZFLH S 417- [Special Notes] 2L TS 7230,
2. RX66T @ DTC #5164 1T 2 ¥, r_usb_basic¥src¥driver¥r_usb_usbif_api.c 35 1 O

r_usb_basic¥src¥hw¥r_usb_dma.c 7 7 A LIND r_dtc_rx_if.h 7 7 A V& A > 7 b— K9 B ERBTIZLL
TD31T2BML T EE N,

#if  defined(BSP_MCU_RX66T) /I BN
#undef BSP_MCU_RX72T /I BN
#endif J/REENII

#include "r_dtc_rx_if.h"

11.22 T—3ZE/N\Y I 7EEOY A XIZDVT
ZE LT — 2 EINT 53y 7 7 LU FOW A REfEL T2 S0,

1. r_usb_basic_config.h P USB_CFG_CNTMD jE# (2%t L USB_CFG_CNTMDON % #57E L T\ %55
& (USBA/USBAa £ =— /L&l L TWBHEHE)

FIFO Ny 7 7 A AXnFELULEDOY A ZEFEEL T EEV, 7228, FIFO Ny 7 734 XD
WTiE., 24 PIPEBUFL PR Z DEFIZOWT] 2L T 7Z &,

2. r_usb_basic_config.h ™ USB_CFG_CNTMD EZIZxf L USB_CFG_CNTMDOFF #f5E L T\ %
Y

MaxPacketSizexn { D41 X & Hefr L TL 7230,

11.2.3 USBPIPE [CDIMT
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DMA/DTC #i£5 T 2415 USB PIPE I% PIPE1 & PIPE2 D %4 T3, DMA/DTC #xix H IZ PIPE1 & PIPE2
LISk USB PIPE % f57E L 72354 . DMA/DTC IZ K %7 — Z 5kl T O EH A,

72%. DMA/DTC #51%k & CPU 5k 2l B b TF — Xk 217 9 4. DMA/DTC #5421,
PIPE1/PIPE2 Z#57& L. CPU #3%4121%. PIPE3/PIPE4/PIPES #8E L T &\,
[Note]

USBPIPE L, T NA AV TADaALYy T 47 Lb—1 a7 7ALVTRELTIEZD,
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12. FEEIF

121 Vendor ID [ZTDL\T

Device Descriptor |[Z5t# 7% Vendor ID X, %3 B&EEEH D Vendor ID % T W72 & £9 L 9 BV
LET,

12.2 Compliance Test ®iHIZDLVT

USB Compliance Test Ti%. LCD &M HERIEEZRIC USB 734 R CHT A MEF R T HMLENDH Y %
4, a7 47 L—3 37 7A/(r_usb_basic_config.h)?’N?» USB_CFG_COMPLIANCE & (2% L
USB_CFG_ENABLE %##5E L7=KE, USB R 7 A NiE T2 % (usb_compliance_disp)z 22—/ L £ 77,
TV —varrm s 7 ANTIOMBEZER L. ZOBBNIC USB 7 /31 AIZBT 5 RIS 2 5
W& FETLOBBENLET,

BA% 4 : void usb_compliance_disp
514K :  usb_compliance_t*  USB 1E# % K3 D ER~DKRA ¥
[Note]
1. USB 731 RIZBT 2 1E M A 515DV RTHEIRIC USB K7 4 /353 E L, usb_compliance_disp B4k %
a—/LLET,

2. usb_compliance_t &Kz oW\ Tid, 9.7 usb_compliance_t##1EEk | # 2L T2 &0,

3. r_usb_basic_config.h "™ USB_CFG_COMPLIANCE E#:(2%f L USB_CFG_ENABLE # 57 L 7= F,
USB 534 A {1 & USB Hub 1o TPL E£212%f L Vendor ID & Product ID &8 §%3 /2 T4, TPL &
FIZHOWTIE, 136 F—F v bRV 72T Y R MTPL)YOREFE] 22 L T 7ZE0,

4. usb_compliance_disp B¥k»>%E 7 1 77 AElix. [14.1 usb_compliance_dispBi%t| # 2 L C<
7ZE0,

12.3 Hi-speed Embedded Host Electrical Test [CDLVT

Hi-speed Embedded Host Electrical Test % 3/iti 3~ 5 %4 . USB Protocol and Electrical Test Tool 7323
2720 £9, 708, Mk Test & Elii§™ 534 .r_usb_basic_config.n 7 7 1 /LN USB_CFG_ELECTRICAL
EFIIHT L, USB_CFG_ENABLE #E#%& L T 723V, YLERICOWTIE, 8. avy74 7 v—vav
(r_usb_basic_config.h)] #ZM L T 72 &0,

124 PIPEBUF LY X2 DEEIZDOT

USBA /USBAa £ ¥ = —/L 23R — kL T\W5 PIPEBUF L v 2% @ BUFSIZE v v 3 X O BUFNMB
By MIE L CEHERERZRESNTWET, 260y MIXTAEEZITHHAIE. USB KT
M@ usb_cstd_get_pipe_buf value BA%ax 2o 72& £4 X 9 BEWL £ T,
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125 RTOS
12.5.1 FreeRTOS
1. AT B
USB R A NHAZATIZHESNN T HELREIT 82006 11 T, 77UV r—a X A7 OB
EIZIZ 006 7 DEERE L TS ZENY,
2. configMAX_PRIORITIES EFHfEIZ DT

FreeRTOS % ZfH D4 . FreeRTOSConfig.h 7 7 A AV INIZEZESI N TV D
configMAX_PRIORITIES B&EIZxf L 12 L EDEEFEE L T Z &0,

12.5.2 RI600V4 (O 2T 4T L—23 774 ILERK)

RIBOOV4 % i 19~ 54 USB KT A ST 4% OS&EJH % RIBO0VA (2 8EkT Db a7 4 7 L—
var Iy ANEERTAOVERGYET, UTOEREL LIy 70 7 b—va 7 A NVEERL
TLEEN, arvy T4 7 b—vary 7y ANVOIERFTIECZOWTIEL, RIBOOVS = —HF —X~v=a 7 L%
ZILTLEIN,

1. USB Peripheral /i3
(1). # A7 EH

name : ID_USB_RTOS PCD_TSK
entry_address : usb_pstd_pcd_task()
stack_size : 512
initial_start : OFF
exinf : 0
[Note]
CDBATOEREIIL, TTIVr—va XA OBRELY bEWEREEAREL T
AN

(2). A—/LiR v 7 RER

a A—JLRv 7 A1

name : ID_USB_RTOS PCD_MBX
wait_queue : TA_FIFO
message_queue : TA_MFIFO
b. A—1LRy 7 Z2
name : ID_USB_RTOS_PCD_SUB_MBX
wait_queue : TA_FIFO
message_queue : TA_MFIFO
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2. USB Host fiE#

(1). X A7EHE

a.

HAT A

name

ent

ry_address

stack_size

initi

al_start

exinf

b.

HAT 2

name

ent

ry_address

stack_size
initial_start
exinf

C.

HAT 3

name

ent

ry_address

stack_size
initial_start
exinf

[Note]
L A ATEHEIL, LTUTOIEEZETHEEL T &N,

(a)

(b).

ID_USB_RTOS_HCD_TSK
usb_hstd _hcd_task()

512

OFF

0

ID_USB_RTOS_MGR_TSK
usb_hstd_mgr_task()

512

OFF

0

ID_USB_RTOS_HUB_TSK
usb_hstd _hub_task()

512

OFF

0

ID_USB_RTOS_HCD_TSK High Priority
ID_USB_RTOS_MGR_TSK
ID_USB_RTOS_HUB_TSK l
Application Task Low Periority

ELTWBEA.

(2). A—IViR vy 7 AEH

a.

A—)LIR > 7 A1

name
wait_queue
message_queue

A—)VRy 7 A2

name
wait_queue
message_queue

A—)VRy 7 A3

name
wait_queue
message_queue

A—)VR 7 R4

name
wait_queue
message_queue

ID_USB_RTOS_HCD_MBX
TA_FIFO
TA_MFIFO

ID_USB_RTOS_HCD_SUB_MBX
TA_FIFO
TA_MFIFO

ID_USB_RTOS_HCD_SUB_ADDR_MBX
TA_FIFO
TA_MFIFO

ID_USB_RTOS_MGR_MBX
TA_FIFO
TA_MFIFO

r_usb_basic_config.h 7 7 4 /LIN® USB_CFG_HUB E#(Zx%f L USB_CFG_DISABLE %45
ID_HUB_TSK % E#& L2 T 720,

RO1AN2025JJ0144 Rev.1.44

Mar 01, 2025

RENESAS

Page 92 of 104



RX77=%1) USB Basic Host and Peripheral Driver Firmware Integration Technology

e. A—JLRy 7 A5

name : ID_USB_RTOS HUB_MBX
wait_queue : TA_FIFO

message_queue : TA_MFIFO

ff AXA—LARYyZ7 26

name : ID_USB_RTOS_CLS_MBX
wait_queue : TA_FIFO

message_queue : TA_MFIFO

[Note]

r_usb_basic_config.h 7 7 A /LN ® USB_CFG_HUB &2 %} L USB_CFG_DISABLE % f571& L
TWbE%6 . ID_USB_RTOS_HUB_MBX D A —/LR v 7 AZEFKLRNTLEE W,

3. USB Peripheral / USB Host #£EE%

(1). VAT NEH

stack_size . VAT LHARL AR
priority D FATEREORKE
system_IPL =R NVEIN AR~ AT LY
message_pri : 1

tic_deno : 1

tic_num : 1

context : FPSW,ACC

Q). VATLIT Y ER

timer D N—Ry=THA~
template : T — KT AN
timer_clock : PCLK oJ&E %k

IPL : 1 ~system.system_IPL

(3). MEHEEAEI S—/VEHE

name : ID_USB_RTOS_DRIVER_MPF
section : BRI_HEAP

num_block : 64

siz_block : 64

wait_queue : TA _TFIFO

(4). FIVIARRT ZEH
a. TV IAIA T 21

entry_address : usbfs_usbi_isr() %7213 usbhs_usbar_isr()
os_int : YES
[Note]

(a). Full-speed € = — /L& 9 %54 entry_address (2 USBI | V) iAZ %% usbfs_usbi_isr()
ERELTLEEN,

(b). Hi-speed € = —/v%& T HOY4A, entry_address (2 USBAR %V iA 2 B4k
usbhs_usbar_isr()Z#5E L T 72 &0,

b. T IAZ~R T & 2 (DMA i HIIE)

entry_address : r_dmaca_intdmacOi_isr(
r_dmaca_intdmac1i_isr(
r_dmaca_intdmac2i_isr(
r_dmaca_intdmac3i_isr(

— — — —
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r_dmaca_intdmac74i_isr()

os_int YES

[Note]

entry_address (Z1%, /3% DMA F v XV E SIS T, L FOFN 0 IAAL B A fEE L T<
728w, #lziX, r_usb_basic_config.h 7 7 4 /LN USB_CFG_USBO0_DMA TX iEFITxF L.
USB_CFG_CH1 # & L T\ A4, entry_address (Z1%. r_dmaca_intdmacii_isr Z 45 L C

<TEEWY,
DMA F ¥ F /L B%L
DMAO r_ dmaca_intdmacOi_isr()
DMA1 r_dmaca_intdmac1i_isr()
DMA2 r_dmaca_intdmac2i_isr()
DMA3 r_dmaca_intdmac3i_isr()
DMA4 7)»& DMA7 r_dmaca_intdmac74i_isr()

c. B ABAR Y X EFE 3 (DTC i FHEE)

usb_cpu_dOfifo_int_hand
usb_cpu_d1fifo_int_hand
usb2_cpu_dOfifo_int_hand
usb2_cpu_d1fifo_int_hand

entry_address

os_int YES
[Note]
entry_address (Z1%, 3% PIPE 2GS U TLLFOEIV AHZBEKARE L T EE0,
f# 1] PIPE B%L

PIPE1 (USBO E¥ = —/L

usb_cpu_dOfifo_int_hand()

PIPE2 (USBO E¥ = —/L

usb_cpu_d1fifo_int_hand()

usb2_cpu_dOfifo_int_hand()

)

\ )

PIPE1 (USB1 £ = — /1)
PIPE2 (USB1 £~ = —/1) | usb2 cpu_d1fifo_int_hand()

%l 2 1E. DTC #2412 USBO £ = —/L? PIPE1 & PIPE2 Z i [T 5854, 2 >DE|IV AL %
EFRLTLTEE N,
Fab )

interrupt_vector[34] {

entry_address
os_int

usb_cpu_dOfifo_int_hand();
YES;

j»

interrupt_vector[35] {
entry_address
os_int

usb_cpu_d1fifo_int_hand();
YES;
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12.53  Azure RTOS (USBX)
Azure RTOS(USBX)Z i T 556, AT Z21To T 7230,

1. v R—R bOEM

Azure RTOS(USBX)Z 9 2454, TarFR—3x> hOBIM] AT a7 NnbLUFD 32507
Fy =7 arvR—3xr hEBMLTLEEN,

(1). Azure RTOS USBX XXXX (“XXXX" X7 /NA A7 T A4)
(2). r_usb_basic

(3). r_usb_xxxx (“Xxxx"|LT XA AT T AL)
LLUFiE, "Azure RTOS USBX PCDC"®D Y 7 kv R—x > b DBINHI T,
a. “AUR—FR NHFTERINL, "R —3 2 MBITARZ (AR AL TS0,

YIRITIISR- R N
Iv-Fob et - 5" BE

1115
P & Startup |
v & YUy
% rbsp
¥ & Drivers
v =947
w r_emt_rx
~ & RTOS
¥ = RTOS Kernel
@ threadx
¥ & RTOS Object
@ azurertos_obje

L

| £ >

[BE KK 9099 YA7 4 Juk-2or BT @R

b. “Azure RTOS USBX PCDC % #R L, " T "R ¥ A ML T 7EE 0,

& -2 o o x‘

VI P IR %> MORIR #
AL VR-F YO —EAGEERL TOZEW

hrdY 2T ol
HWeE (2T %
245

Iviti-F b ' Short Name 547 f-J3y A

& Azure RTOS NetX Duo RTOS Configura.. 6.1.10..,

# Azure RTOS NetX Duo Addons RTOS Configura.. 6.1.10...

# Azure RTOS ThreadX RTOS Configura.. 6.1.10..

# Azure RTOS USBX PCDC RTOS Configura.. 6.1.10...

i BLE RYZ012 Module control functions f..  r_ryz012_m Firmware Integr...  1.01
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c. “USB Peripheral Communication Device Class"Z##{U L, " TR ¥ 2L T 7EE0,
(r_usb_basic B S ET)
& - vbnEm o x ‘

VI TP R bR t
A ATV O — B SAURL TR

hFdy 2T v
e £T v
24T |

-2 Vb ' Short Name 547 =2 A
# USB basiclow-level) driver r_usb_basic Firmware Integr...  1.31

# USE Host Communication Device Class r_usb_hede Firmware Integr... 131

# USB Host Human Interface Device Class r_usb_hhid Firmware Integr.. 131

# USE Host Mass Storage Class r_usb_hmsc Firmware Integr... 131
| USB Peripheral Communications Device Class _rusb pcdc  Firmware Integr.. 131

# USB Peripheral Human |/F Device Class r_usb_phid Firmware Integr... 131

d UFO3Io0arR—3y MNEHRBE)PEMENTND Z EE2ERLTIEEN,

YIRIT VA% NEIE
IVH-F/F st C B30 BE
L *  [Forse
2AWI A + @& Configurations
v @& Startup # USB operating mode
v & JrRug # Argument check settir
¥ rbsp # Device class setting
¥ & Drivers # DTC use setting
v # DMA use setting
#
v @917 #
= r_emt_rx #
¥ & Middleware #
v Bl td
.
¥ & RT0 # Setting USB Interrupt
v & RTOS Kernel #
« threadx #

¥ & RTOS Object
« azurertos_object

v & RI0 ibrary

HE H-F 7097 YAFL | IvR-FoF BT 8
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2. FAST A4 VI DERE

UTDEZHA~T 4 v 7 DfEZEM000MZAEHE L T ZS0y,

Property Value A
4148 A H #
| ¥ & Startup # Enable threadx timer priority Disable
v B JIFUyd #
¥ r_bsp # Enable threadx timer ticks per second “ Enable
|> Drivers # Threadx timer ticks per second
v &= iflfs # Use threadx user extension Disable
@ 1_usb_basic # |5 FileX pointer in threadx control block ¥ Enable
v &9 # Call timer expirations Disable
= r_cmt_nx # |n-line timer reactivation Disable
|~ = Middleware # Enable stack filling Disable
v & iEE # Enable stack checking Disable
% r_ush_pedc # Enable preemption-threshold Disable
|~ = RTOS # Clear global variables Disable
~ & RTOS Kernel # No timer processing Disable
« threadx # Ketifs callhack i Nicshla =
« (= RTOS Object Macro definition:USE TX TIMER_TICKS PER SECOND

w azurertos_object

3. T r—arFRIDELE

TV —va XA OEBFEEOEE"20" L 0 RVMEICEEE L T30,
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13. FIFUr—3>7Fad5LOEREE

RKETH, ZTORFa A MIRBEINZAPI 277 7)) r—var7a 7T AOERTEICON
ToBALET, B, 7V r—varryarIhi, TORFa2 A MIE#EINTZAPI 2T T
Vor—varrar o AR EITo T TEEN,

131 avI7«4J9L—vay
BEKROVAT LZHDETr_config" 7 + VANICHDHE AL T4 T L— a7 7 A I)VORTEEBHE
WLET, ar 747 Lb—var 77 AVOREICONTL, 8. avyr4 lv—vay
(r_usb_basic_config.h)] #ZH L T 7E 30,
13.2 Descriptor D{ERK
USB Peripheral £— FOBA. BEEED > 25 LA 7= Descriptor DIER AN SETI, 1Rk L7
Descriptor %, usb_descriptor_t &R D A L 2B L T E S, 728, USB Host & — RO A,
Descriptor D{ERUIIARE T,
13.3 7V r—2a>7nJ 5 LERK
13.31 A V9)IL—F
UTFDZ7ANET T r—ar7ual 7 ANTS, 70— RLTLESN,
1. r_usb_basic_if.h (Azure RTOS LI4})
2. r_usb_xxxxx_if.n (AzureRTOS LIS+, "xxxX" 137 /"1 27 T A4, )
3. kernel_id.h (RI600V4 fi HRF D Ar)

4. Host Mass Storage Class HO 7 7'V r—va v 7ua I 5085, FATHO~Ny X7 7 A VA v
JN—RLTLEEN,

5. ToOM. TV r—arryurI ANTHENTL RT7AANEEBIOY 712 A L OS D~y
BT 7 ANEA 7 —RLTLIZEN,

[Note]

RX66T ® DTC #1417 9 854 . r_dtc_rx_ifh 7 7 A L&A v 7 b— R4 5 E AT "#undef
BSP_MCU_RX72T"% 0k LT 72 &0,

#undef BSP_MCU_RX72T
#include "r_dtc_rx_if.h"
13.3.2 #MHenE
1. USB im 3%
USB =t b —F 2T 5 72®iCik, USB DA T A2RET 2 BEADH Y £, LTS, &
EDRVE 2 USB Wi 2R LET, MEIZIG U T RO FIZHT 5 EET-> T EINY,
Table13-1 USB Peripheral *&— F#;o> USB A /18 73X &

i F % AR HeRE
USB_VBUS A% USB A VBUS ¥

Table13-2 USB Host & — R¢D USB A /7517 i

BFE AT Hae
USB_VBUSEN H A USB Fi VBUS t hEFalig+
USB_OVRCURA AR USB BA—/\—H LY FEREIEF
[Note]
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MCU Dax—H—A~v=a 7 VaZRL, ZHHOR— FIZEDbE T TFRELITT> TIZEN,

2. USB B ik
R_USB_Open Bi#% 22—/ L, HH9 5 USB £ =—/L(HW)E L NUSB K7 A /(SW)D#IHi{L
T TS,

3. Iy 7 BEOERT L UER (FreeRTOS, ulTRON 0 4)

R_USB_Callback BA%t(Z & 0 kT 5 2 — 3y 7 BAEAAERL L TS 7230, 1R,
R_USB_Callback Bi%tzfii > TYa% = —/b/3 v 7 BiiA USB KT A NTBEL T 7230,

2= L3y 7 BB OFIEIIE, USB 58 T4 X hDIED, T DA X2 MG U7 A Mg # A USB K
TANZ Lo TRESNTWET, BT, UTAFAL0SDAPI EL2ESTT Y r—var fFA
7 UG BOFREZ @ LTSN,
Ewsu /1))
void usb_apl_callback (usb_ctrl_t *p_ctrl, rtos_task id_t task_id, uint8_t is_request)

{
FUTAEALLOSDAPI{FESTUSB A Xy FOIERET Y r—3 9 B AT |TEHA ¥/

USB_APL_SND_MSG(USB_APL_MBX, (usb_msg_t *)p_ctrl);
}

13.3.3 Descriptor ®{ERL (USB Peripheral MD#)

USB Peripheral £ — FDOEIE, BEEED T 2T L2 Uiz Descriptor Z/ER L TL 72 &0,
Descriptor (-2 Cix 2.5 Descriptor] ZZM L T< 7230, USB Host £— NO;4 1%, Descriptor
ZAERT 2 BT H D £ A

[Note]
Azure RTOS # 2 D34, Azure RTOS B LI TNUSBX D R =2 A hABRL T 7ZE VY,
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13.3.4 A A IN—F2 | FTVr—23 3R DER
(1). Non-OS

AL N—=FNF, AL A—TERATRIB L TLLZEN, ZTOAL U A—TNTEILT
R USB GetEvent B%ta a—/L L T2 &V, USB BH#EDZE T4 X hid, R_USB_GetEvent B84
ROENOEETEET, 77V r—ar7un 77 4TH, BVEEZ M) T, EFEVES LT
077 AEGEBRLTLIIEE N,
[Note]

a. R_USB_Read/R_USB_Write/R_USB_PipeRead/R_USB_PipeWrite fi%\= X 5 USB 7 — # {2
I¥. R_USB_GetEvent B4/ 5 DR Y fE USB_STS_CONFIGURED %#Hi8 L= TiT> T 72
S0,

b. Host Mass Storage 77 7 AT, MSC 7 /31 RIZkIT 257 7 A VT 7 & RA%4T 5 5E1X FAT 234
A—HRLTWND APl # TR ZE 0,

(2). FreeRTOS, ulTRON

TV r—varya I LA A7, V=T TRB LT EZEN, TDOAAL L N—THNTHE
T =Ny ZEE GBI SN D IEHRUSB E T AN M YVERET 200 7% A 4 0S
HAPI Za— L LTSN, 7V r—2 g 0 ZA7TIERELZUSBSETARC &2 MU HIZL
T, HFUSBSETAXRY MG U7 I LT LT FEN,

[Note]

a. USB 5 /31 %% CONFIGURED JRAED I, R_USB_Read / R_USB_Write / R_USB_PipeRead /
R_USB_PipeWrite Bd#%iZ .5 USB 7 — #i#{E 217> TL 72 &V, USB T /34 AN
CONFIGURED IREEDE 9 0 DfE#RIZ, USB R T A N8 EER LT-a—Xy 7 BB O5| %
(usb_ctrl_t #i& Ao £ > /% event:USB_STS_CONFIGURED)IZ L W i+ 5 Z L N TE £,

b. Host Mass Storage 77 7 AT, MSC 7 /3 RIZKT D7 7 A NT 7 & A%AT 58613 FAT 8%
A—FLTWD APl Z ZEH < 230,

(3). Azure RTOS(USBX)
Azure RTOS £ L TNUSBX @ R¥ = A > R & B L TL 2&0,

13.3.5 UTILAA L OS ~DEER

1. RIBOOV4 Z M L TV 556

AT 4T L= a Ty ANEERLTLTESY, ary7 47— 3 7 74 /W20 T,
[12.5.2 RI6OOV4 (22T 4 FL—a 7 7 A MMERR] 25 LT ZE0,

2. RI6OOV4 LIS DY T2 A KOS ZfEH LTV EEHE
LITF%YTZAEALOSITHEIEL T EE N,

(). 77V r—varruarsh8 20

(). 77V r—va v RA7Ra—LNy ZBEECHEAL TS Y 74 A A OS Ok
[Note]

TV = arTa s g Aa A OBFEEIE, T TOEEEMEZEE L T EEN,
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13.3.6 77V 4Hr—>a>rng5 LiidH
(1). Non-0OS

#include "r_usb_basic_if.h"
#include "r_usb_pcdc_if.h"

void usb_peri_application( void )
{

usb_ctrl t ctrl;

usb_cfg_t cfg;

I* USB S T8 iE */
usb_pin_setting();

I* FIEMEALER

ctrl.module = USB_IP1; /* i[9 % USB £ = — /L EIRTE */

cfg.usb_mode = USB_PERI; /* USB Host 7> USB Peri 2% &€ */

cfg.usb_speed = USB_HS; /* USB A t"°— K& 45 & */

cfg.p_usb_reg = &mp_descriptor; /* Descriptor 7 — 7 /L DY 7T R L A &ZF57E */
R_USB_Open( &ctrl, &cfg );

¥ AL Nn—Fv ¥
while(1)
{
switch( R_USB_GetEvent( &ctrl ) )
{
case USB_STS_ CONFIGURED:
case USB_STS WRITE_COMPLETE:
ctrl.type = USB_PCDC;
R_USB_Read( &ctrl, g_buf, 64 );
break;
case USB_STS_READ_COMPLETE:
ctrl.type = USB_PCDC;
R_USB_Write( &ctrl, g_buf, ctrl.size );
break;
default:
break;
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(2). FreeRTOS, ulTRON

#include "r_usb_basic_if.h"
#include "r_usb_pcdc_if.h"

o=y 7 B Y
void usb_apl_callback(usb_ctrl_t *p_ctrl, rtos_task _id_t task_id, uint8_tis_request)
{
FUSBSETAXR "NETF ) r—varrars I AHE2 A7 ~@m *
USB_APL_SND_MSG(task id, (usb_msg_t *)p_ctrl);
1

void usb_apl_task( void )
{
usb_ctrl t ctrl;
usb ctrl t *p_mess;
usb_cfg_t cfg;

I* USB ¥ F3RE */
usb_pin_setting();

I FIHaLE +/

ctrl.module = USB_IP1; /* i[9 % USB € = — /L &EIRTE */

cfg.usb_mode = USB_PERI; /* USB Host 7> USB Peri 2% &€ */

cfg.usb_speed = USB_HS; /* USB A t"— R&fRE */

cfg.p_usb_reg = &mp_descriptor; /* Descriptor 7 — 7 /L DY 7T R L AL F57E */
R_USB_Open(&ctrl, &cfg);

=Ny 7 B DRG]
R_USB_Callback(usb_apl_callback);

¥ AL n—F ¥

while(1)

{
Fa— ANy 7RI VBRI NTC USBET A XV MBS ¥
USB_APL _RCV_MSG(USB_APL_MBX, (usb_msg_t *)&p_mess);

ctrl = *p_mess;
switch(ctrl.event)
{
case USB_STS CONFIGURED:
case USB_STS WRITE_COMPLETE:
ctrl.type = USB_PCDC;
R _USB_Read( &ctrl, g_buf, 64 );
break;
case USB_STS READ COMPLETE:
ctrl.type = USB_PCDC;
R_USB_Write( &ctrl, g_buf, ctrl.size );
break;
default:
break;
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14. BETO055LH

14.1 usb_compliance_disp B%k
void usb_compliance_disp (usb_compliance_t *p_info)
{

uint8 t disp_data[32];

disp_data = (usb_comp_disp_t*)param;

switch(p_info->status)

case USB_CT_ATTACH: /* Device Attach Detection */
display("ATTACH ");

break;

case USB_CT_DETACH: /* Device Detach Detection */
display("DETTACH");

break;

case USB_CT_TPL: /* TPL device connect */

sprintf(disp_data,"TPL PID:%04x VID:%04x",p_info->pid, p_info->vid);
display(disp_data);
break;

case USB_CT_NOTTPL: /* Not TPL device connect */
sprintf(disp_data,"NOTPL PID:%04x VID:%04x",p_info->pid, p_info->vid);
display(disp_data);

break;

case USB_CT_HUB: /* USB Hub connect */
display("Hub");
break;

case USB_CT_NOTRESP: /* Response Time out for Control Read Transfer */
display("Not response");

break;
default:
break;
}
[Note]

FREBAEINIZ B 5 display BI%x, FRBEEHISUTANE RIRT D120 OB T, BERICTHEWZEL
B¢,
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R—LR—T EHR—FEO
NEFHA L7 hr=g AR—L_N—
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