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USB Host Mass Storage Class Driver (HMSC) Firmware Integration Technology

5

A7 7V r—v 3>/ — KT, Firmware Integration Technology(FIT)% M L7-. USB Host =~ A A h
L= 27 A RTAXHMSCIZHOW T LEJ, AE Y 2 —/13 USB Basic Host and Peripheral
Driver(USB-BASIC-FW FIT & 2 = — L) L Mila &bt % = & TEWEL £4, LI AF 2 2 — /L % USB HMSC
FITEYa2— N EHLET,

WERTINA R
RX65N/RX651 7' /v—7
RX64M 7' )L —=
RX71M 7' )v—=°
RX66T 7 /L —7°
RX72T 7' v—7°
RX72M 7 )v—=7°
RX66N 7' /v—=7
RX72N 7' v—=7
RX671 7' —7

KT IV r—vay/)—beovfar~@AT 23568, TO~A4 arOftEicbbyTELEEL, 54
ML TL &,

BAE RFXaA> bk

1. Universal Serial Bus Revision 2.0 specification
2. USB Mass Storage Class Specification Overview Revision 1.1
3. USB Mass Storage Class Bulk-Only Transport Revision 1.0
[ http://www.usb.org/developers/docs/]
4. RX64M /' )V —T 2 —H—A~v =27 )b N— R =7 (K¥= A No.RO1UH0377)
5. RX7TIM /' V—Fa—H—X<v=a27 )L "= K7 =7 (KF¥= 4>k No.RO1UH0493)
6. RX65N/RX651 /' /) —Fa—H —X~v==27 )L »"— KU =T7Hi (K& = A2 F No. ROTUH0590)
7. RX65N/RX651-2M /' )V —F 2 —HF—X<w=a 7 )b »N—RT7 = T7HH (K¥ = A > b No. ROTUH0659)
8. RX66T /N —Ta—H—X~v=a2T /b "= KU =T7H (K¥= A2k No. ROTUH0749)
9. RX72T /' N—Ta—H—X<v=27 /)L "— K7 =7 (F*= 2>k No. ROT1UH0803)
10. RX72M /' )V —F a—H— X~ =27 )b "— R =7 (K% = 4>k No. ROTUH0804)
11. RX66N /' N —F 22— — X< =o2 7)) N—RT7 =T (K& = A2 b No. ROTUH0825)
12. RX72N /' v —F a2 —HF =X~ =27/ "— R =7 (F¥ = A+ No. ROTUH0824)
13. RX671 /W —TF 2 —HF—Xv=a7 /)b »"— 7 =7 (F¥= Ak No. ROTUH0899)
14. M3S-TFAT-Tiny FAT 7 7 A VT AT LY 7 v =7 (F¥ = A2 b No. R20AN0038)
15. M3S-TFAT-Tiny AEVU RTIA AL H T2 —RAET 22—/ R¥ = A No. R20AN0335)
16. USB Basic Host and Peripheral Driver Firmware Integration Technology 7 7"V »r— 3 >/ — I
(F¥% = A No. RO1AN2025)

— VXY A VT b= AR—LRN—Y
[ http://japan.renesas.com/]

— USB 7 /34 ZA—
[ http://japan.renesas.com/prod/usb/]

RO1AN2026JJ0144 Rev.1.44 Page 1 of 25
Mar 01, 2025 RENESAS


http://www.usb.org/developers/docs/
http://japan.renesas.com/
http://japan.renesas.com/prod/usb/

RX77=%1) USB Host Mass Storage Class Driver (HMSC) Firmware Integration Technology

B&
g DR 2 OO UT OO 3
2. VI LRI THER (FreeRTOS, NON-OSDIFEE)....cooiiiiiiiiiiiiieiineeeeeee et 5
B APHEER oo 6
4, A=Y PRRUYTITIVYRE (TPL) et 10
B, T T R R T A I B s 11
Y = OO ROR 12
7. Mass Storagea T > FORY{E (USB_STS_MSC_CMD_COMPLETE)...........ccccoevverrerecrennnn. 22
8. TAVTATL—23UTF7AIL (RIBOOVABERBEDRF) ..o 23
I A ) By b= BT/ )Y (3 53y < -~ 24

R0O1AN2026JJ0144 Rev.1.44 Page 2 of 25

Mar 01, 2025 RENESAS



RX77=%1) USB Host Mass Storage Class Driver (HMSC) Firmware Integration Technology

1. BIE

USB HMSC FIT £ ¥ = —/LZ, USB-BASIC-FW FIT £ 2 — /L L flAGbE D Z & T, USB Host v & A
ML= 2 T2 RZ A8 (LIFEHMSC E5tik) & LTEEL £97,

HMSC (Z.,USB v A X h L'—7 Z A ® Bulk-Only Transport (BOT) 7'& h 2V THEEINLTWET, 7 7
ANVAT I, ARL—=UTFNA XA RTANEMBEDED Z L TBOT #fI50 USB X b L—Uksh & iEE
EATO Z ENAIRETT,

B, KRIAREERHT 5546, M3S-TFAT-Tiny FAT 7 7 A V3 A7 &Y 7 k7 =7 (Document No.
R20AN0038)# L T8 M3S-TFAT-Tiny A €U RT7A A HF 7 =—AEY 22—/ (Document No.
R20AN0335) %A A B T R < 72 &0,

PLIFIZ. AEY a— 3 F— kLT BERER T LT,
1. RSN USB % b L— VB0 /S ARE BIFATEHE) 2175,
2. BOTZH ba/Mzhp A bL—va~y NillFE175,

3. USB vRARA ML —U %727 F 20 SFF-8070i(ATAPI)Z %Fiis,

4

T AHRRITH T D3 T & INJOUT H5ik TIA, HE DT A A2k LI2HE b 1 RDA
TaIA,

5. Non-OS, FreeRTOS i ClE. i RK4 DDA ML — USSR A BT 52 LN TXE T,

1.1 BIBFEALLESW

CDORIANREFSTCT T r—varrur 7 ax2ERT 55415, USB Basic Host and Peripheral
Driver Firmware Integration Technology 7 7'V 77— 3 >/ — F( K& = A > b No.RO1AN2025)% ZHE
FEEETIOBEVWLEST, 2077V r—v g/ — M, Ny ir—UND"reference_documents”
TANFIZHY £T,

1.2 AEEIE

1. KRI7A2NF, USBEBEEMELRIET 2D TIEH Y FHA, VAT AZHEM SN HGEIL. BEEE
BT 2EIERGEIT S & LV BB T A 2T 2 Bl 2 Fefi L T 7230,

2. Azure RTOS M T 29%G. USBX RIA A"BMEH SN LT, ATV 2 — V2T 2083 H
D EEA,

3. AKFIZANILLTFD FAT LlAG DY TEIEMGEZ 1T > TWET,

(1). RX Family Open Source FAT File System [M3S-TFAT-Tiny] Module Firmware Integration
Technology Rev.3.03 (Non-OS,FreeRTOS,ulTRON {& A )

(2). Azure RTOS FileX 6.1.12

4. Azure RTOS API, USBX API X° FileX APl [Z- 2\ TiX, Azure RTOS, USBX 5 XU FileX ® K& = A
Y hEZRSTZE N,

1.3 HIPR =18
1. APL— UKL LTHHBTE 2V MSC 70 2035 0 £,

2. K KZA3%, GetMaxLun =~ K(Mass Storage Class =~ > R)iZxf9 2 & 5"1"LL LD MSC
TNRARAEYR—FLTEBY A,
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3. B HZYAXNB1234 D USB X b L— IR L5 ATRE T,
4. READ_CAPACITY =t~ FIZxf L STALL S 25 MSC 7 /31 ATk 7 Z %A X% 512 /34 k&

LTEfEL T,

5. KFIZANEMFi#FEHK D USB AEVIZHAR—FLTED XA,
6. Azure RTOS iR DEEHE ATREZR MSC 7 /34 2T 1 7 /31 A TT,

APL
BOT
FSL
HCD
HDCD
MGR
MSC
Non-OS
RSK
RTOS
TFAT
USB-BASIC-FW

Application program

Mass Storage class Bulk Only Transport

FAT File System Library

Host Control Driver for USB-BASIC-FW

Host Device Class Driver (Device driver and USB class driver)
Peripheral Device State Manager for HCD

Mass Storage Class

USB Driver for OS-less

Renesas Starter Kits

USB Driver for FreeRTOS and ulTRON.

Tiny FAT file System Software for microcontrollers (M3S-TFAT-Tiny-RX)
USB Basic Host and Peripheral Driver

1.5 USBHMSCFITE®2a—)L

RKEY 22—V, rusb _basic ZfFEH L7270yl MHAADKERHY ¥, Yoy y M~
AP, APl ZfE 3% 2 & TUSB @ H/W il 217\ E 5,
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2. Y7 bz T7HER (FreeRTOS, Non-0OS DiFH)

HDCD(ZHRA R T RA A7 T A RZ AN THMSDD ((FA F<AA ML —UF /84 A RKF A \) & HMSCD
(USBHEA VAR KL= 2 T A RT A1) ORHTT,
Figure 2-11Z HMSC O ¥ = —/ Uik, Table 2-112F ¥ = — /VEEREMEE 2 7R L £ 7,

| User Application (APL) |

| File System Library (FSL) |

HMSC FIT Module(r_usb_hmsc)

| File System Interface (FSI) |

T

|
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| ]
| ]
| ]
| ]
|
: Mass Storage Device driver (HMSDD) | |
| | !
| | !
| |
| |
| |
| |
| |
| |
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| |

| Device Driver Interface (DDI) |
|
| Host Mass Storage Class Driver |
I
| HCD Interface (HCI) |

sse|D 90IneQ
(QOSWH)

JaauQ sse|n

abelo)s sse|

: USB Basic FIT Module(r_usb_basic)

| Media Driver | I | USB Host Control Driver (HCD/MGR/HUB)
Le—————=—=———-——-=——--=—--—-=2 |

<
<

| Media | | USB Host Controller (H/W)

Figure 2-1 ¥ 7 b 7 = 7HEKX

Table 2-1 & o — ViR

ECa21—IILE BERERE

FSI FSL—HMSDD D41 >4 7 = —XE#
FSLICHHETHELTLZELY,

HMSDD YARARL—=UFNRARARS AN

DDI HMSDD—HMSCD DA >4 7 = —XEH
HMSDD [Z&hHETHZEL TL &L,

HMSCD YRARARL—=UOFARSA4N
AML—2aT Y RICBOT A FaLEMMLTHCD AERLET, =, BOTOV—
TUOREEBLET,
DATLERIZHEDODETA ML= FEEM (RZE) LTLEELLY,

HCI HMSCD—HCD i1/ >4 7 1 —ABE#HTT,

MGR/HUB |##idh=TNAREIZ21AL—Y 3V FLTHMSCD # BB LES . =T/ 1 ADK
EEELTVET,

HCD USB Host H/W #ilf#l K5 A /%
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3. APl &
KRT A0 AP VR Y ZD APl Df 4 EEHEIZHE> TV ET,

31 N—FDI7DER

TEENZ 725 MCU 3L F OREZ V7R — F L TW O BERH Y £,
® USB

3.2 VI bz T7DER

IO RTA ST O Y =ikl LTOET,
® r bsp

® r _usb_basic

3.3 EMEMERRIE

ZDORTANROEMEMRRE L L FIORLET,

Table 3-1 Eh{EREEERSE

1EH RE

Cawif45 ILRHRILY A=Y A& C/C++ Compiler for RX Family V.3.07.00
(MERRREDT 74U FEREIZ"-lang = c99"4 T 3 % 3B1N)

GCC for Renesas RX 8.3.0.202411
(RABRRBREDT 74 )L FREIZ"-std = gnu99"#+ T 3 > %i8M)

IAR C/C++ Compiler for Renesas version 5.10.1

)73 AL OS FreeRTOS V.10.0.0
RI600V4
Azure RTOS (USBX) 6.1.12
IVTATY YMLVIVTF4T7Y | EVYTIUTATY
EDa2—ILDIYED I | Rev.1.44
ERAR—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

34 ERAYTIEIYVAHARIAZ

ZDRIANPENTDEIV AR Z 2L FIRLET,
Table 3-2 AT HENYRAANI Z—F

TINA R BYRAHNY R
RX64M USBIO E| Y A+ (RY 2 ES: 189, BIYAAERES : 62, FIREE|YAH B)
RX71M USB DOFIFOO E| U 5A# (R4 2 &S 34) / USB D1FIFO0 Z| Y A (R4 2 &S 35)
USBRO E| Y A& (N 4 &E:90)
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USBAR | YIAA(NY 2 EFES: 94)
USB DOFIFO2 &Y sA#+(~ 9 2 &S 32) / USB D1FIFO2 &Y IAAH(R Y 2 &S 33)

RX65N USBIO E| Y A (N 2 &S 185, B YIAAEREES : 62, EIREE| A4 B)
RX651 USB DOFIFOO0 Z Y ;A& (N9 2 &S 34) / USB D1FIFO0 E| Y AI (N 2 FE S 35)
RX72M USBRO | Y AH (N4 2 &SF:90)

RX72N

RX66N

RX66T USBIO E| Y A (RY 2 FES: 174) | USBRO E| Y 5AFH (R 2 &S 90)

RX72T USB DOFIFOO0 ZI Y ;A& (RS 2 &S 34) / USB D1FIFO0 E| Y AI (N 2 FE S 35)
RX671 USBIO E| Y A (RY 2 FES: 185, BIYRAAERES : 62, FIREE|YAH B)

USB DOFIFOO0 E|Y) sA# (N4 2 &S 34) / USB D1FIFOO0 Bl Y ;AAH (R 2 FEF: 35)
USBRO & Y ;AH (A4 4 %5:90)

USBI1 Bl Y AR (NI 2 ES: 182, BV AHERES : 63, FRBEIY AH B)
USB DOFIFO1 £ Y 5A&(R 4 4 &S 36) / USB DIFIFO1 E|Y A (RS 2 FE S 37)

35 A~AYFIFAIL

TRTOAPIFEFRH L EZNEYHR— T 51 X7 =—RAEFIL r_usb_basic_if.h & r_usb_hmsc_if.h
IR SN TWET,

3.6 BHa

Zo7mny=2 MEIANSICI Z M L TWET, ZAbDM T stdinth TERZSNLTWET,

3.7 A 2IA LEEDERE

LA VEEDFEEIZ DV T i, USB Basic Host and Peripheral Driver Firmware Integration Technology
77V r—vary/— R MF¥a2 A2k No. RO1AN2025)D T2 7 4 7V b—ya v BEEZRL TS
AN

3.8 ROM / RAM H-1 X

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

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

(1). Non-OS
BIET = v 7 EhEly I T = v 7 FEENERE
ROM # 1 X 44 5K /31 I (Note 4) 44.0K /X1 I (Note 5)
RAM H# 1 X 239K /N1 b 239K /N1 b
(2). RTOS
a. FreeRTOS
BT = v 7 EhilE BT = v 7 JEEhERE
ROM #1 X 54.2K /31  (Note 4) 53.7K /31 I (Note 5)
RAM 1 X 51.2K A1 b 51.2K A1 b
b. RI600V4
BT = v 7 EhilE BT = v 7 JEEhERE
ROM # A1 X 56.4K /X1 I (Note 4) 55.9K X1 I (Note 5)
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| RAM # 4 X [ 28.3K /31 1 [ 28.3K /31 1

c. Azure RTOS (Note 7)

ROM # A X 106.3K /3o b
RAM 4 X 17.7K A1 b

2. GCC (fi#fk L~v: -02)

(1). Non-OS
BT = v 7 FEhly GIET = v 7 IEEHRF
ROM # 4 X 51.2K /31 K (Note 4) 50.6K /31 K (Note 5)
RAM # o1 X 23.7K /XA |k 23.7K /XA |k

(2). Azure RTOS (Note 7)

ROM #A X 122.8K /A |
RAM # 1 X 16.1K /31 b

3. IAR (Bi{k L L Medium)

(1). Non-OS

SIT = v 7 Ll BT = v 7 JEEhERE
ROM # 1 X 455K /~1 | (Note 4) 449K /~A | (Note 5)
RAM # 1 X 224K /34 k 224K /34 k

(2). Azure RTOS (Note 7)

ROM # A X 92.8K /A1 I
RAM # A X 15.5K /31 b

[Note]
1. EFEoY A X2k, BSP X U USB Basic Driver ® ROM/RAM A XN&ENCTWET,
2. EFEoV A Xi2iX, TFAT @ ROM/IRAM %A XTE&ENTWWER A,
3. EFERIEIV2aT ATy g AREROY A X T,
4

[51%F = v 7 EiFs ) o ROM H4 X, r_usb_basic_config.n 7 7 A LIND
USB_CFG_PARAM_CHECKING E#!Zxf L USB_CFG_ENABLE # {57 L /2R OfE T,

5 51T = v 7 IEFEHEFE] o ROM ¥ XX, r_usb_basic_config.h 7 7 1 LND
USB_CFG_PARAM_CHECKING E#!Zxf L USB_CFG_DISABLE % 5§/ L 72l DfE T,

6. RTOSIZi%., VTN # AL 0SDROMRAM VA ZNEGEENTWET,
7. Azure RTOS 2% Azure RTOS, USBX £ L O FileX @ ROM/RAM A NG £ TWET,

39 Bl#

API B o515 A & h &R I oW Cid, USB Basic Host and Peripheral Driver Firmware
Integration Technology 7 7'V 77— 2 >/ — h( K& = A > ks No.ROT1AN2025)N D (K| DE A S
LTLEEn,
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3.10 for X, while X, do while XIZDL\T

FITEY 2=/ Tld, LY AZDOKES L% C for 3L, while XX, do while T OV—74LH) %l H
LTWET, Zhbo—7BiziE, WAIT_LOOP)] #F%F—U— K& LizaA v el LTWET, &
DI, V—T W2 —F N T = A )Lt — 7 O AIAT S E1E, TWAIT_LOOP] Ti%Y DAL %
B TEET,

311 FITEYa—ILOEMAE

AREV2a—VE, T 70 =7 NTEIZENTA20ERHY £9, AP AT, Smart
Configurator ZfE/H L7=(1) . (3)DiBMGEEHELEL TWEd, 7272 L. Smart Configurator i, —#oD
RX T NAADHYAR—FLTWVET, A= F IR TR RX T A AZDONTIHR2) . (4)DikEE
AL T &N,

(1) e?studio ¢ Smart Configurator # ] L T FIT €Y = — % BINT 5545

e? studio ™ Smart Configurator ZfiH L T, B#MIC=—F 7 m =7 MIFIT €2 2 — /%800
LET, . 77U r—3 3>/ — 1 [Renesase?studio A~v—h a7 471 —H4 21—
PF—A A K (R20AN0451)] #ZR L T Z &,

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

e? studio @ FIT Configurator Zf£H L T, BENIC=— 71 =27 MIFIT Y a2—/VEBNT
HZEWTEET, ML, 77V —var s — k8 IRX 773U e2studio IZHAIAT 71k
Firmware Integration Technology (RO1AN1723)] #ZM L T 72 &V,

(3) CS+ T Smart Configurator ZfH L T FIT € =2 — /&8I 556

CS+ LT, A% F7 1 kit Smart Configurator Zfi ] L ¢, BEIZ2—YF 7 ry =7 MIFIT
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 7ZE0y,

(4) CS+LETFITEY 22— &8Nt 554

CS+ LT, FETa—V 7y MIFITE 2= V&2 BMLET, FET, 77V r—2 a3
J— bk IRX 77 U CS+Z#AIATe /{k Firmware Integration Technology (RO1AN1826)] % %
LT 7EEN,
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4. A=y rRYITTFJLJR L (TPL)
TPL 22V T, USB Basic Host and Peripheral Driver Firmware Integration Technology 7 7°U - —3 =
v/ — M RF¥ =2 A2k No.ROTAN2025)ND T4 —75 > v 7 =T L) X MNTPL)DRREHIE] DEEZS
LT ZEY,
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5. 73RAFS41\HE

54 J93RUYYV IR}
KRIAABFR-FLTNDZ T AY Z X M &L FIRLET,

Table51 7 7 AY 7R |k

JOITR b+ L)
GetMaxLun YiR—bFERAKI=Y MEREBET 5,
MassStrageReset JaraTS—%=@BRY 5,

52 RkL—2awvEk
KRS AN, UTFOA R L—Vawy FEdF— F LTWET,
1. TEST_UNIT_READY

REQUEST_SENSE

MODE_SELECT10

MODE_SENSE10

PREVENT_ALLOW

READ_FORMAT_CAPACITY

READ10

WRITE10

©® N o o » ®w N
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6. API

Host Mass Storage Class &4 @ APl L FiZr L7, Azure RTOS #7254, LLTFD APl %1
HLZNTLEEN,

API Bl
R_USB_HmscStrgCmd() Host Mass Storage 1<% > K& %17
R_USB_HmscGetDriveNo() Ko 4 JHBEZMF
R_USB_HmscGetSem() < I+ ZHRFRTOS OH)
R_USB_HmscRelSem() < T+ EHER(RTOS DH)

[Note]

1. ARL—=V AT 4TI 27 78 2%17 5 %613, FAT(File Allocation Table)® APl Z il L T <

ZEW,

2. ZOfho APl & H 3 % %5413 USB Basic Host and Peripheral Driver Firmware Integration
Technology 7 7'V 77— 3 >/ — M FF% =2 A2k No.ROTAN2025)N D TAPI] DEEZSILTL 2
S\,
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6.1 R=USB=HmscStrg_;Cmd

Mass Storage =~ K& R1TT 3,

i

usb_err_t R_USB_HmscStrgCmd(usb_ctrl_t *p_ctrl, uint8_t *p_buf, uint16_t command)
5%

p_ctrl usb_ctrl_t #E(RFEIR A~ DR A &

p_buf Ny 7 7 HE~ORA &

command Mass Storage =~ > |
RYE

USB_SUCCESS IEHi&T
USB_ERR PARA /85 A— 4 T 5—
USB_ERR NG  ZOftin= T —

D
1. Non-0OS 04

514 (p_ctr)d A > 73 module & £ > /N address (2 L - THRIE S 7z MSC 7 /34 A Zxf L. 5%k
command (25 E S 4172 Mass Storage 2~ > R&RITLET, 77V r— a7 m 7 A,
R_USB_GetEvent B4t ® &= v fE(USB_STS_MSC_CMD_COMPLETE)(Z & » Mass Storage =~ > R®D
SETHMERTHZENTEET,

ISET — X3 D Mass Storage 2~ > REFITLIZGE, 77V r—rar7m s 7 AT,
R_USB_GetEvent B3 ® 5 v {i5(USB_STS_MSC_CMD_COMPLETE) % fez4% . 45 2 51 %k(p_buf) A3
TN OINET —H Z TG T D5 LN TEET, ZE LINET —Z O A Xk, 51 518 (p_ctrl) D 2
v /3size ZB LTS TZE W,

2. RTOS 04

51 (p_ctr) ™ A > 73 module & £ > /N address (2 L - THRIE S 4172 MSC 7 /31 A% L. 515k
command |ZF5E S 417 Mass Storage 2~ > RERITLET, 77V r—rar7ra /I AL
MassStorage =~ > RO5E T & 22— /L3y 7 B O 5[ #(usb_ctrl_t #i&K: 2 > N event) 2 S 9% =
LICR VR TE £ 7, Mass Storage =2~ > RIE TR, Z D5 (usb_ctrl_t i A: 2 > /N event)iZi
USB_STS_MSC_CMD_COMPLETE 7327 S vk,

ISET — 5 3d D Mass Storage 2~ > REBITLIZSGG., 77UV r—vary7a /I AT, a2—
NN 7 BB D 515 (usb_ctrl_t &5 A& X > /3 event) 12 USB_STS_MSC_CMD_COMPLETE 23i% € &
TS Z EaER LT, 5 2 518 (p_bul) 3R HEENGINE T —F 2 MGT 22 LN TEET, %
BLIERET =2 OV A X%, #1518 (p_ctrl)D 2 >3 size ZBH L T ZE W,

Non-OS & RTOS & &128|% command 121X, ATFAEBEL TS,

Table 6-1 MassStorage =~ K

MassStorage =~ > K
USB_ATAPI_TEST UNIT _READY
USB_ATAPI_REQUEST SENSE
USB_ATAPI_INQUIRY
USB_ATAPI_MODE_SELECT10
USB_ATAPI_PREVENT_ALLOW
USB_ATAPI_READ FORMAT_CAPACITY
USB_ATAPI_READ_ CAPACITY
USB_ATAPI_MODE_SENSE10

RO1AN2026JJ0144 Rev.1.44 Page 13 of 25
Mar 01, 2025 RENESAS



RX77=%1) USB Host Mass Storage Class Driver (HMSC) Firmware Integration Technology

i)

A APl % 21— /L4 B HIC usb_ctrl_t #15 (A A > X module (2 USB £ ¥ 2 — /L& S&2FFE L, A N
address ([Zxf LT /3 AT RLAZFREL T 7ZEW, 228, A > 7Imodule |[Z%F L USB_IPO/USB_IP1
LIS EFRE L2568, RV EIC USB_ERR_PARA 73R & VE T,

2. THEHOMCUNUSBEY =2 — L& 1 DL AR —F L TWRWES, A Imodule iZx L USB_IP1
ERELRWTLIEEV, USB_IP1 2##5E LI-%5a 1. RV fEIC USB_ERR_PARA MRS VE T,

3. Bl p_ctrl ioxf L USB_NULL Z#57E L7=8541%. & Y ffic USB_ERR_PARA #NiE ST,

4. FlEp buf ITITHBVEE(AF v 7 VEBEA~ORA » ZITFRE L RN T E S0,

5. MSC T /A ANBDIRET — 4 Nipna~y RERITT 556, 518 p_buf IZxt L USB_NULL % &
EL TSN,

6. 51¥ command (2% L Table 6-17 MassStorage =~ > RS D a~ o REfEE LIZSEA. RYHEIC
USB_ERR_PARA 2’1 E T,

7. AR APIIZX % Mass Storage =~ > R517#., FAT API 0K APl & 22— /L § 5356, 27,
R_USB_GetEvent BA%t® &= v {E(USB_STS_CMD_COMPLETE)Z#ER L7=% TIN 6D APl 22—
LML TLIEEN,

8. CSWIZo\TiE, [7.Mass Storage=~> RO fii (USB_STS_MSC_CMD_COMPLETE)| %%
LTS ZEE N,

9. CSW IEHI, usb_ctrl_t &R 2 /3 status IZF%E S E 3, A /3 status DfEAY USB_CSW_FAIL
DA A API %{# - T"Request Sense" 1~ > R4 MSC 731 ZIZHITLTL 2 &0,

10. Mode Sense10 2~ RDO_X—a— K1 234 ML, 3 2 515k (p_buf) 3~ J- I D SLEET KL AIZHRE L
TLEXW,

11. Mode Select10 2~ > RDO/RTF A —4F—HFUSB v A A h L—H 77 5 X(SFF-8070i 72 £)D#R
FEE L ITE 2 515 (p_buf) AR BEIICHRE L T 2 &0,

12. USB 7 /31 Z73 CONFIGURED KEEDGAIZ, KAAPl %2 —/L4 % Z L) C& £9, CONFIGURED
DA DIRIETAR APl 22— /L35 LRV EIZ USB_ERR_NG /iR &N E T,
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RX77=%1) USB Host Mass Storage Class Driver (HMSC) Firmware Integration Technology

5 R
1. Non-0OS

uint8_t g_buf[64];
void  usb_application( void )

{

usb_ctrl_t ctrl;
usb_err_terr;

while (1)
{
switch (R_USB_GetEvent(&ctrl))
{
case USB_STS CONFIGURED:
g_buf][0] = 0x3F I* Page Code */
ctrl.module = USB_IP1;
ctrl.address = adr;
R_USB_HmscStrgCmd(&ctrl, &g_buf, USB_ATAPI_MODE_SENSE10);
break;
case USB_STS_MSC_CMD_COMPLETE:
if (ctrl.status == USB_CSW_FAIL)
R_USB_HmscStrgCmd(&ctrl, &g_buf, USB_ATAPI_REQUEST_SENSE);
}
break;
}
}
}
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RX77=%1) USB Host Mass Storage Class Driver (HMSC) Firmware Integration Technology

2. RTOS

/* Callback function */
void usb_apl_callback (usb_ctrl_t *p_ctr, rtos_task_id_t task_id, uint8_tis_request)

{
}

void usb_application_task( void )

{

USB_APL_SND_MSG(USB_APL_MBX, (usb_msg_t *)p_ctrl);

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_CONFIGURED:

g_buf[0] = 0x3F I* Page Code */

ctrl.module = USB_IP1;

ctrl.address = adr;

R_USB_HmscStrgCmd(&ctrl, &g_buf, USB_ATAPI_MODE_SENSE10);

break;

case USB_STS_MSC_CMD_COMPLETE:
if (ctrl.status == USB_CSW_FAIL)

{
}

break;

R_USB_HmscStrgCmd(&ctrl, &g_buf, USB_ATAPI_REQUEST_SENSE);

RO1AN2026JJ0144 Rev.1.44 Page 16 of 25
Mar 01, 2025 RENESAS



RX77=%1) USB Host Mass Storage Class Driver (HMSC) Firmware Integration Technology

6.2 R=USB=HmscGetDriveNo

FIA 7ESZBRT D
iz
usb_err_t R_USB_HmscGetDriveNo(usb_ctrl_t *p_ctrl, uint8_t *p_drive)
51%
p_ctrl usb_ctrl_t # &R FEI A~ DR A X
p_drive NI A TH S EEMNT DIEIA~DRA &
RY &

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

R

usb_ctrl_t #EERIZHRE SN 7B H(A > 73 module B LU A > 23 address) & & & ICB# 42 K74 7
TG LES, FIA4 7L, 5135 p_drive 2R3 s S L E T,

G

1.  ARAPI Z =2 —/LJ HHIIC usb_ctrl_t #i& AR D A > 7N address 38 L VA > S module IZxf L, R4 7
FHEIIFLIZVMSC T3, ADT/NA AT RLABIOED MSC 7 /31 A3l S 417- USB &
Y a— & S(USB_IPO/USB_IP1)ZFEEL T 7EE W, 2B, INDHD A NI 2 EICHEN
HDHEEIE. BV EIC USB_ERR_PARA MK X v E 4,

2. 5l%p_ctrl (2% L USB_NULL Zf57E L7 %HE1E, RV EIZ USB_ERR_PARA Mk S E9,

3. USB 7 /3 A7 CONFIGURED HKEDHAIC, A APl # 2 —19 5 = LT %3, CONFIGURED
LIS OARRETA APl & 71— /L% & 520 fiiC USB_ERR_NG 72ME S E T,

5 B

void usb_application( void )

{

usb_ctrl_t ctrl;
uint8 t  drive;

while (1)

{
switch (R_USB_GetEvent(&ctrl))

{

case USB_STS_ CONFIGURED:
ctrl.module = USB_IPO;
ctrl.address = adr;
R_USB_HmscGetDriveNo( &ctrl, &drive );

break;
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RX77=%1) USB Host Mass Storage Class Driver (HMSC) Firmware Integration Technology

6.3 R=USB=H mscGetSem

w74 #EET 5 (RTOS DA)

B
void R_USB_HmscGetSem(void)
5%
RYE
RKREIFANHNTHEHAL TS~ T 3 OBRFGUE 21TV E T,
i

1. FAT 77 A VA —7 % (e.g R tfat_f open)z 2 — /L3 HRNILTARAPI Za2—/L L TL7ZE0,

2. BvT7H AT MEBO(ER)DRHI, KAPI Ra—L3nizHa, KAPI 22— L7 A7 13k
¥ 7 AR HREBITEITLET,

3. AKAPINEMT L8~ 7+ DAERLEIZIUSB K7 A4 SN TITHONET,
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RX77=%1) USB Host Mass Storage Class Driver (HMSC) Firmware Integration Technology

5 B

/* Callback function */
void usb_apl_callback (usb_ctrl_t *p_ctr, rtos_task_id_t task_id, uint8_t is_request)

{
}

void usb_application_task( void )

{

USB_APL_SND_MSG(USB_APL_MBX, (usb_msg_t *)p_ctrl);

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_CONFIGURED:

R_USB_HmscGetSem();

R _tfat f open(&file, (const char *) &g_msc_file[drvno][0],
(TFAT_FA_CREATE_ALWAYS | TFAT_FA_WRITE));

R_tfat f write(&file, g_file_data, sizeof(g_file_data), &file_size);

R_tfat f close(&file);

R_USB_HmscRelSem();

break;
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RX77=%1) USB Host Mass Storage Class Driver (HMSC) Firmware Integration Technology

6.4 R=USB=HmscRdSem

7+ KT 5 (RTOS DH)

B
void R_USB_HmscRelSem(void)
5%
RYE
L
KRIANNTHERL TSt~ 7 4+ OB ATV ET,
i

1. FAT 77 A 27 v— X (e.g R _tfat_f close)x = — /L L7ZZICHTARAPI 22— /L L TLEE0,

2. R _USB_HmscGetSem Btz L2~ 7 #fFbIREFOT 7Y r— g v X 271, KAPLHIZED
T~ 7 AFFBIREN MRS NE T,

3. AKAPINMEMTLE~ 7+ DAERLEIZIUSB K7 A4 SN TIThNET,
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RX77=%1) USB Host Mass Storage Class Driver (HMSC) Firmware Integration Technology

5 B

/* 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)
{
case USB_STS_CONFIGURED:
R_USB_HmscGetSem();
R _tfat f open(&file, (const char *) &g_msc_file[drvno][0],
(TFAT_FA _CREATE_ALWAYS | TFAT_FA WRITE));
R_tfat_f write(&file, g_file_data, sizeof(g_file_data), &file_size);
R _tfat f close(&file);
R_USB_HmscRelSem();
break;
}
}
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RX77=%1) USB Host Mass Storage Class Driver (HMSC) Firmware Integration Technology

7. Mass Storage A< > FORY{E (USB_STS_MSC_CMD_COMPLETE)
(1).  Non-OS
R_USB_HmscStrgCmd Bg%xiz & % Mass Storage =2~ > K58 T % #8#% L 7-% T R_USB_GetEvent £
¥rEa—n3+H5LREDIEUSB STS MSC_ CMD_COMPLETE 2R ET,
(2). RTOS (FreeRTOS, ulTRON ®#)

R_USB_HmscStrgCmd Bi%%iZ & 5 Mass Storage =~ > K52 T35 L USB K7 A 305
R_USB_Callback B%tic L v Bk S/ a— Ay 7N a— LI ET, 2O, a2 —13y 7 B
D %i(usb_ctrl_t Hxsth~m A o #)D A > N event i USB_STS_MSC_CMD_COMPLETE 733 /& & i1
TWET,

Mass Storage ==~ > F58 TIKf, usb_ctrl_t f#iERD A L NZRE SN DERELL TITRLET,

module : Mass Storage =~ > RBZET L7 USB €V = — /L& &
address : Mass Storage =~ > RW5ET L7 USB 7 /31 ZADT /A A7 KL X
size DRET—H YA X
status . CSW [&#
[Note]

1. usb_ctrl_t #E&ERD 2 228 module (Z213E D USB T /34 A3 RSN TWVWD USB E¥ 2 — L& &
(USB_IP0O / USB_IP1)233% & &1, A > /N address (213 Mass Storage =~ > K352 T L7z USB 7 /8
AADTINA AT RUANHERESINET,

2. AU Nsize IZIEMSC T A AMBLIEESNDIGET — X DT —H P A AVRRESNET,
3. A /3status (ZiE CSW(Command Status Wrapper)? bCSWStatus 235i% € S £ 7,
USB_CSW_SUCCESS  (fE:00H) : j&3h

USB_CSW_FAIL (fE:01H) : Zkik
USB_CSW_PHASE (ff:02H) | 7=—Ax 55—
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RX77=%1) USB Host Mass Storage Class Driver (HMSC) Firmware Integration Technology

8. AVI4TL—LarI 74 (RI600V4 EREEDH)

RI600V4 Z {9 256 . HMSC FZ A TR % OS & A RIBO0VA (288 2 LB H Y £,
UFOHMSC D ERAE 2L 7 4 7L —2 a7 7 AMIBMLTLLEIWN, 274 7 b—var Ty
A WVOLERFEIZ DVl USB Basic Host and Peripheral Driver Firmware Integration Technology 7 7"V
sr—ar /) — M F¥=2 A2k No.ROTAN2025YN D Tav 7 4 FL—3 a7 7 4 )L (RI600V4 i FH B D
) DEEZSZRLTIIZIN,

81 FA—IRyvIRER
1. A=Ky s %1

name : ID_USB_RTOS_HMSC_MBX
wait_queue : TA_FIFO
message_queue : TA _MFIFO

2. A—IVRv T A2

name : ID_USB_RTOS HMSC_REQ_MBX
wait_queue : TA FIFO
message_queue : TA _MFIFO

82 VI EE

name : ID_USB_RTOS HMSC_SEM
max_count : 1
initial_count : 1
wait_queue : TA_FIFO
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9. 7FUHr—a A E

USB Basic Host and Peripheral Driver Firmware Integration Technology 7 7'V r—+ 3 >/ — M R¥ =
A bk No.RO1AN2025YN D 7V r—a a5 AOERFE] OEZZBRL TSN,
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R—LR—=T EHR—FEO
NEFHA L7 hr=g AR—L_N—

http://japan.renesas.com/

BGEE
http://japan.renesas.com/inquiry

IRTCOBREE L VERBERE. TAELOMBEEICRELET,
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