RENESAS 7T r—a ) — b

- R0O1AN2296JJ0120
RX77 1) a3, 2020

USBRUYZISJ) ASa=H—3rT/NMRY 55X K54 /3PCDC) for USB Mini Firmware
2k USBHKR k&M USB EIEZETT 59> FILFAS S L Firmware Integration Technology
5

A& EHZ, USB Peripheral Communications Devices Class Driver for USB Mini Firmware Firmware
Integration Techology #fiH L7 7 V7 7 — A0 = 7 OFBERCF, L, A7 7y—av0 =
7 % PCDC L Ftik L&,

ERED Y 7 b o= 7RI, %37 USB Basic Mini Host and Peripheral Driver (USB Mini Firmware)
Firmware Integration Technology 7 7°J /7 —< = ./ — L”"(Document No:RO1AN2166)#5 L O~ 1 =2 > D
=P =X =a2 7 N(N— R =TifRE) EIFH L TIRALSZEES W, £, LEITS LT USB Peripheral
Communication Device Class Driver for USB Mini Firmware Firmware Integration Technology 7 7'V 7 —
v = v/ — h"(Document No:ROTAN2170) b, &R L T< 72 &V, 723, USB Basic Mini Host and Peripheral

Driver (USB Mini Firmware) Firmware Integration Technology 7 7'V -/ —< = > / — K"(Document
No:RO1AN2166)i%, /X 7 — N D "reference_documents"~” + /L #(2H D £,

WERTINA R

RX111 7 v—7
RX113 7 v —7
RX231 7 —7
RX23W 7' —7

A~7'v 7 Z L% Renesas Starter Kits (RSK) & 72 (% Renesas Solution Starter Kit (RSSK) % fif » CEh{ERER
1o CVET,

B R
R = S A ) TSRS 2
2. U T RTIE THERR oot 4
B, R T U T ettt 5
B, U TIVT T U T U T s 9
T od o Tl A B A7) B G S | OO 22
6. T T R B T A I B s 24
7. RIG0OVATA D T FECS+ T AT I s 25
8. elstudiocl AT T FECSH AT AIaE . 30

RO1AN2296JJ0120 Rev.1.20 Page 1 of 31

Jun 1, 2020 RENESAS



-
RX 7 7 X U USBRUZI5)L a3 a=h—2 3 UFf XY 5R K54 /3(PCDC) for USB Mini Firmware(= & ZUSB/HRZ h & DUSBEEET 34> TN IO 54

1. IXCHIC

1.1 BEREMEE

PCDC . USB 2 a=/—3 3 T /3( A7 T A4 (LI CDC & itat) @ Abstract Control Model
ICHEMLL . USB AR A bk PC EBEZATH Z L NARETT,
PCDC D#REZ A TIZ R L E T,
USB— U 7 VEHKEEE R Y, USB L — 7 Ny 7 {EHERE (ma—F—F) Z2FEELTWET,
USBAEA kR, ala=r— a7 72 ((RIEECOM) & L CERi#kEN 5,
22— SNy 7 NTRE COM A — hEHRETHZ LT, BEEITO 2 & ATHE,

1.2 FITE 31— LR
PCDCIZLLTOFITEY a— e AT FU r— g o THRSNLTOWET,
Table 1-1 FIT 21— /LiER

FITESa2—IL%A THILTH
RXZ77 3 R—FYR— Ry H5—CFEDa—)L
Firmware Integration Technology
RX 277 =) USB Basic Mini Host and Peripheral Driver (USB Mini
Firmware) Firmware Integration Technology
RX 277 £ 1) USB Peripheral Communications Devices Class Driver
for USB Mini Firmware Firmware Integration Technology
RX Family DTC £ ¥ 2 —JL Firmware Integration Technology r_dtc_rx
RX 773! DMAO> rO—3 DMACA flfIE 2 —)L

r_bsp

r_usb_basic_mini

r_usb_pcdc_mini

Firmware Integration Technology r_dmaca_rx
RXZ7721) N FRX1—/1N\yT7BYTEQEY 21—

Firmware Integration Technology r_byteq

RX 277 =1) SCIE¥a—JL Firmware Integration Technology r_sci_rx

RX Family LPC (Low Power Consumption) Module r Ipc_rx

Firmware Integration Technology

B FITEY2—LOEMIE, BE RS2 A 2R LLESY, o, KV T 75— 0 =TT
FEHLTWASFITEY 22— VOEFNA— 3 VI TROR—LX— L0 A o — RBRAHETT,

IFP AT L7 ha =7 ZAx—Ah~2— http://japan.renesas.com/

1.3 3FEZH

ART AN, USBIBIEEIMEZIRFAET 2D TIEH Y 8 A, AT AIEMA SN LA, BEHKICE
FAEERGEIZ D & L0, BRESLEERT XA AT DGR 2 FE L T &,
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1.4 EFERERER
PCDC OEhEfERERREZ UL FIT R LET,

Table 1-2 Eh{EMEREREE

A AAE
cavi4s LAY RILY FAZH RE C/C++ Compiler for RX Family V.3.02.00
(EBRRBBREDT 74 /L FEREIC"-lang = c99"4 T 3 U %iB1N)
GCC for Renesas RX 8.3.0.201904
(MHERRREDT 7+ )L FEREIT"-std = gnu99"4+ 7S 3 > %3B1N)
IAR C/C++ Compiler for Renesas version 4.14.1

J7ILE AL OS FreeRTOS V.10.0.0
RI600V4 V.1.06
IVTATY JRLVIVTAT7Y | EVSTIOTAT7Y
EDa—-ILDYEDaY Rev.1.20
FRKR—F Renesas Starter Kit for RX111

Renesas Starter Kit for RX113

Renesas Starter Kit for RX231

Renesas Solution Starter Kit for RX23W

KRR hEREE TRLO OS (2 L EMERERSR 21T > TV E T,
1. Windows® 8.1

2. Windows® 10
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2. Y7 b7

2.1 EDa—ILER

PCDC |Z USB— >V 7 L ZE#uisE— RN, USBIL—7 Ry 7 F— K (ma—F—FR) 2860, USB-
VIPNEHRE—RTII I TN ala=lr—Tay A ¥ 7x—A (SClI) ZfEHLET, LCD TR
KB ENHIEER XY T ) r—2a v b LTEELTHWET,

Figure 2-1(Z PCDC D ¥ = — /L&, Table 2-112F ¥ = — /VHSREMEE 2 R L £ 7,

User application (APL)

RSK Driver ! 1 PCDC FIT Module (r_usb_pcdc_mini) i
LCD Driver i i USB Peripheral Communications devices i
- driver (PCDC) :

USB Basic FIT Module (r_usb_basic_mini)
Low Power Consumption

FIT Module

USB Peripheral Control Driver (PCD)

i SCI FIT Module

Figure 2-1 ELa1—IL#ERR

Table 21 £ 31— JLBHEHE

EDa—IL%E HEREEE
APL HUTINT TV r—varTdodS A
RSK driver RSK L&A D¥EEEFERT 50D TILT7 TV r— 3y

PCDC (r_usb_pcdc_mini) CDC YU ZAEZA4N
USB KRR WS DEREMRITT 5,
*PCD #/ LTAPL & USBRR FHEIDT—REREH—EXFIRIET 5,

PCD (r_usb_basic_mini) USB Peripheral H/W #lIfi K5 A 78
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3. kTS
3.1 N—FKHx7p

311 EEIREEG

PCDC O #EEBR B 4 Figure 3-1 & Figure 3-2iZr L E3, #HliA— ROtk y v 7 v/ =32 Lb—&7 L
DERFEC O T BEEAEL SR L T Z3 0,

Peripheral Communications Device
Class Driver (PCDC)
+

USB Basic Peripheral Driver

IZatb—Pay R
&SR TRk )

(Control#5iX)

USB7RX ~PC 7 R5EE
1k =5 > >
UQSB < (Bulk¥EiX) > l{SB E:l”ﬁ;l—\_l\
R—hk R—b
ISR/ —T4914r—3ay
. (Interrupt#ri¥)

IZalL—4H
KRR FPC

OS:Windows 8.1, Windows 10
B—IFITF I r—arTng A

HEBBARIRE  e? studio

RXZ 72 HC/IC+H+a i (5130 —2

Figure 3-1 Ej{FRHl (Echo E—F)
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Peripheral Communications Device
Class Driver (PCDC)

+
USB Basic Peripheral Driver 2&!@?,?;;.7)\;7\/!?:3;%lfavj\/_indows 0
I=—aAL—3ay
&UZA) TR
P (Control#5i%)
USB?I‘X I“PC ;_9;@15 usB N '
(BulkEEt) = s B USB =N USBARX FPC
KRR use | EREAR—R | e "
™ (RL78G1C)
ISR/ —T 44 7—23ay
P (Interrupt#RiX) USB
R—h

IZIalL—4H
KRR KPC

OS: Windows 8.1, Windows 10
B—ZFNT ) r—arTng SA

#ABAFIRET : e? studio
RXZ7IYRAC/IC+H+aAi (51—

Figure 3-2 Bh{EIREEH (USB- V) PIEHBRE—F)

N EERS T A DR A — R & Table 3-11Z/R L £ 7,

Table 3-1 PCDC S){EfEREAHDOFEEAR— F

MCU R F
RX111 RSKRX111
RX113 RSKRX113
RX231 RSKRX231
RX23W RSSKRX23W

3.1.2 RSK/RSSK&F
RSK /RSSK # USB Peripheral £ — FIZRET H2XLENRH D £9°, KERFITLLTFEZZR LTI E S0,
Table 3-2 RSK/RSSK ¥ V/\&5E

RSK / RSSK Sy UINERTE
RSKRX111 J12: Shorted Pin2-3
RSKRX113 J12: Shorted Pin2-3
RSKRX231 J15: Shorted Pin2-3

RSSKRX23W J5: Shorted Pin1-2

[Note]
RSK/RSSK ¥ ¥ L /B EDFEMIZOWTIL,RSK/RSSK D2 —H —X~v =27 L E SR LTI ZS0,
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3.2 YI2b+box7
(1). e?studio % L)
a) e?studio ZEE)L T ZI W,

b) XU ® T e?studio #iELENIT 54 . Workspace Launcher # 4 7 0 S RNERENETOT, 7ud=
7 NEKMT DD 7 3 VEEREL TSN,

PH Eclipse Launcher

Select a directory as workspace

e2 studio uses the workspace directory to store its preferences and development artifacts.

I-JAR-AW: || ~|| #E@..

O zm@ERET I LTERAL. S8 I0EREETLENY
b Recent Workspaces

oK Frutll

(2). 7oVl NETU =T ANR—=Z A VR— |k
a) [Z7AN]-->[A A= FEBBRL T EE0,
by [ #]=>[F7 Yzl bE2U—7 AR—ZANEZRINL T ZE,

B -k
EIR \
F-1A T IPA N EERFL I M-S FR IO VI MEIFRLET . @

Select an import wizard:

ZEES: |

v = i A
[ CMSIS Pack

fﬁr HEW Project

125 Rename & Import Existing C/C++ Project into Workspace
e Renesas U5+ Project for CATEKOR/CATEKD

= Renesas CS+ Project for CC-RX and CC-RL

B 7047740

O IrAN- 23T

O FANAS-ERETF-hTaE070v ok

& EFIOIIINET-IAR-2A

ClE&E
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c) Fuvx=Z K77 AL cproject" AN S 7= 7 4+ L & % Select root directory’ i A LT L 72 &,

B -+
TOSTIMOA>R— =
BEFO Eclipse TOYTT MERTT 3711 TN -EERLET. E Z
@ I-b-FoLI-OERD: || V|| 2E®..
O F-147-Tr A DERA): EXE)..
FOFL7 M)
FNTER(S
EREINTERD)
E#(

d) “Finish"z 27V v 7

T FDOU—T AR—=ZA~DA R — FWRET LE L, kO FETHO Y nY =7 &
Fl—DU =0 ANR—=A~A VR— T HENTEET,

(3). “Bulld’RZ > %27V vr L, #7707 L% ERLTIIEEN,

(4). TR H~OEHGAATDNFAT T 07T 65877 a— RLTLLEISIWVWRUNARE 27 ) v 7T 5 &,
Tu T ARFTSHET,
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4. YOILWFITIVr—ay

41 TV r— 3Kk
APL O F70t8REZ LI FITR L E T,
1)  Echo(v—7 Ny 7)E— K (JE1)
USBHEA MMWOLEAE LT —X %, USBRA h~EFELET,
2) USB-v U T7AEHE—TF (1) (E2) (E3)(E4)

USBRA MO EZELTET—2% COMAR— MZEEL, COMAR— " OEZELI-T—4 % USB
AAMIEELET, 2B, COMAR— DT — (N T 42T — TL—I T xTT7— F—/—
FUTT—)NRALEESUSBARA NI TA ) —F 47 44— 9 “SerialState” Z#@%1 L £ 4,

3) HEEIKREERE
USB DARAEIC)E U T MCU Z {2 fE RIBE — RICER S HHE T,

a. USB #2~2y RIREERHZ MCU 22 Y —7FE— RIZERB ST £,
b. USBT ¥ v (W) JRERHZ, MCUZ Y7 FU T AX A E— RIIEBBEIEET,

(1) Echo &— R/USB- U 7 /VAEH#LE — ROERIL, “r_usb_pcdc_apl_config.h”~” 7 A LN TIT->TL 7
é I/\O

(7#2) COM 7R— kX RSK/RSSK T RL78G1C & #4f¢ L Tk v . GICUSBO %1 f L 7= USB-USB i3 &
3 F9,

(13) USB-v U 7Vt — KOEE . RSKIRSSK Tk LEL FORRENMLIE T,

a. RSKRX111 ¥4, SCHM 226 SCHM2 ~ERTHREDMETT, LTFTOEEEZ RSK IZX LIT> T
<&,
a) R224 L R1M6ICEEENTWAEA T a U Z7HPIO0Q) 24 LT EEW,
b) R37 L R3BIZAT v a U 7HPUOQ)EFEHEL TIEEW,

b. RSKRX113 54, SCI1 v SCI6 ~ER T HREDBMETT, L FOEHE % RSK (Zxf L1T->TL
fLéb\O
a) R100 & R121 ICEHEENTWAEA T a U o Z7HPIO0Q) 2/ LT ZEW,
b) R99 & R106 (247 a v U 7H#H(0Q)2FEL T EEW,

c. RSKRX231 ®¥E . RSKIZHT A FIIRETT,
d. RSSKRX23W O&&, JI(P ¥ /N D Pin1-2 %2> a— L TLESWY,

(7E4) USB-3 U 7 AZEHE— ROBE, LFO FIT £ 2 —ARBETT,

a. RX 7 7 Z U SCIl & ¥ = —/V Firmware Integration Technology
b. RX 77 IV /A Ml¥a2—,3y 7 7(BYTEQ)E Y = —/L Firmware Integration Technology
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42 TFIT)5— 3 VNBEHBE (Non-0S)
APL I3, WIIREAE, A A Y —T D 2 SO H ML SET, DUFIC 2 Z oM a5 LET,

4.2.1 PHAEE
IR E TIL, MCU D7 E, USB K74 RO E, USB v b —Z OHMIRELITVET,

4.2.2 *A »)I—7F (Echo E—F)

Echo E— FTli&, USBHost bk ESnd7 — X2 2%fE L. £DE % USB Host ~XET 20 —7 Ry
TRz A A ANATWVET, LRI A A =T OB E 2R L £,

1. USB Host & ™ Enumeration 5¢ T #1Z R_USB_GetEvent F% % o — /L4 2% & &V fiil
USB_STS CONFIGURED 23t v h&#vE9, APL TiZ, USB_STS | CONFIGURED BRI D L
R_USB _Read B#t% =2—/L L, USB Host Lk EENDT — 4 DT — ¥ ZEEREITVNET,

2. USB Host & @ Enumeration 2352 79 % & USB Host iZ, CDC 7 7 AU 7 =& k% CDC /31 AT
FELET, CDC 7 7RV 7R MZ{E%%. R_USB_GetEvent Bt a o— /195 L RV fHIZ
USB _STS REQUST 2t v b &£, APL TiX., USB_STS REQUEST #8425 L. ZEL7=
JIGAN T A NENT L, 207 T AY 7T A MIHINT HUEEZITWET,

3. USBHost b7 =255 7 L, R_USB_GetEvent B %z = —/4 5% L RV HEIZ
USB_STS READ COMPLETE 2t v k&L E9, APL TiZ. USB_STS READ COMPLETE % f##d
9% & R_USB Write Btz a— v L, 57 —4% % USB Host IZE(ET 5720 D7 — X X5 HKR%E
TVET,

4. USB Host ~O7 —#EE5 T L, R_USB_GetEvent B# % 21— /195 & &V fEIC
USB_STS WRITE_COMPLETE 23 v b &#1¥ 3, APL Cid, USB_STS WRITE_COMPLETE % ff
845 L R USB Read %&# =2—/1 L, USBHost Bk G5 8NDT —F DT — X ZEEREZITVE
j‘o

5. LRIBLADMBAKEY K ULITOIET,

6. USB Host 25D 22 RER-D5Z{EX° DETACH # #3815 & APL |Z CDC F 314 A (RSK/RSSK)
FIREEE T — NIIBITT 272D OB A2 TWET, MEEEEET— Rz Tid, 4.4 MCU
HEBBHEBLE | 2L TLEEN, BB, $ AV FEEOZER DETACH DOHETRIL
R_USB_GetEvent B4 & W fi(USB_STS_SUSPEND/USB_STS _DETACH)IZ X W 1T\ £,
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LATIZ, APL ORLERBEZEE 2 7R L £,

PCDC APL
(usb_main)

#WE e E

——|

USBA RS
(R_USB_GetEvent)

SB_STS_CONFIGURED?
N
Y
USB_STS_REQUEST?
N
USB_STS_READ_ Y
COMPLETE ?
N
SB_STS_WRITE_ Y
COMPLETE ?

N
USB_STS_SUSPEND Y
USB_STS_DETACH 2

N

T—RRIEER

O ITRMLE

T—RIRIEER

FRREER

MCUHE&E H{EF L=

Figure 41 A A U )—TWE (W—T/IRvHE—F)
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4.2.3

AL UI—TF (USB-2 1) ZILEBRE— F)

USB-> U 7 VE#E— RiZ, UL FOME ATV E T,

a.
b.
LURIZA
1.

USBHA MMM T—X%2ZE L., TOZEFELET—% D COM R— b ~DEE,
COMKR—MBZELTZT —Z D USB ik A b ~DiE(E,
A N—T OB EZ R LET,

USB Host & @ Enumeration 52 T #1Z R_USB_GetEvent B4t % = —/19 % & K 0 fii
USB_STS CONFIGURED 2t v k Z#L¥ 9, APL TiX. USB_STS CONFlGURED AT D L
R_USB_Read %% =2 —/L L \USB Host 7» 5415 Z415 Bulk 7 — % OF — X ZEER TV E T,

USB Host & @ Enumeration 7852 79 % & USB Host iX, CDC 7 5 2 U 7 = X k% CDC T /34 Z|Z
EELET, CDC 7 T A 7 A FZ{E%. R_USB_GetEvent & = — /45 & RV fHEIC
USB_STS REQUST it v & FEd, APL Tix., USB_STS REQUEST ##kiBd 5 L. ZfE L7z
JTAY T ZANERNTL, 2DV T AY 7 A MIKHET DB ATV ET,

b2 TH s Z A 7= A MLERSE T# . R_USB_GetEvent %% = —/14 5 & RV il
USB_STS_REQUST COMPLETE 23t v F & E¥, APL Tix, U 7 =X MERDOK E&Lﬁéﬁ 5 FT o
TWET,

USB Host 725 ® Bulk & — % %1235 T L. R_USB_GetEvent f%i% 22—/ 5% L &V fHIC
USB_STS READ COMPLETE -t > b &£, APL TiZ, USB_STS READ COMPLETE % fE#2
T5EZAE LT BUK 7 — % OZAEH A RZINBEE A~y N LET, ZOINFLEHIL, Tii6D et
TERENET,

USB Host ~® USB 7 — % &5 ( TiL6z )3 52 T L. R_USB_GetEvent Bz = — 9% L Y fi
\Z USB_STS_WRITE_COMPLETE 283t v ha#v$£7, APL Tix, USB_STS WRITE_COMPLETE

e s % & usb_ctrl_t &R D A type ML | T AEENET LT /\4’ R T AR %
R LET, EEVRET LET NN, R T ARG L, YO T 77 7%y NLET, ZD7
770, FrieDHE TERENE T,

USB £ X P34 L TR WIRAET, R_USB_GetEvent B¥ia = —/L % & &V il
USB_STS_NONE 283t v h & %9, USB_STS _NONE DMLEE T, uijiéfp.é@s% TWET, 72
B, UTORELIZITO RN EFR4LE5TE Yy FENTAPEHB IO T Z V2SR, XEmTHE)
EIMEHWT L TWET,

(1).  USB Host 75 %(5 L7z Bulk 7 — % % COM #— h ~34(54 5 SCI 24508,

(2). SCI  —(Parity error/Framing error/Overrun error 72 ) Z ki L7234 . USB Host ~i# %
4% 72 ® Class Notification (Serial State)s/3 ZsRK ALE

(38). COMAKR— b B%(5 L5 —4# % USB Host ~%415 4 57207 — & 65 BRALHL

EIA BEDMLE R Y IR LITHhILTW A REIZ, USB Host 725 D 22 R 5032 <° DETACH
ZWeR+ 5 & APLZ CDC 734 X(RSK/RSSK)%EE{%%’&WJ%~— RIZBATT 5 7= D O A [T E
T, HEBHEHE— FIZoWTiE, [4.4 MCUEBERBHERALE | 22 L T2, ks, ¥
Z A~ RIE5 D152 DETACH DOHEZ21%. R_USB_GetEvent BI¥ D & v E(USB_STS_SUSPEND /
USB_STS DETACH)IZ X W4T\ %9,
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ATz, APL OB A2~ L £,

—>

PCDC APL
(usb_main)

=

BT Uk

USBARULERTF
(R_USB_GetEvent)

USB_STS_REQUEST?

N
SB_STS_REQUES Y
_COMPLETE ?
N
Y
SB_STS_CONFIGURED?
N

USB_STS_READ_
COMPLETE ?

Note4)

gSB_STS_SUSPEND
SB_STS_DETACH 2

USB_STS_NONE ?
Y

SCIT—#5i4 {51

Noteb) |

SCIT S—SERER N
SCITS—ik S

Note2)

MCUHEE S KR MR

1)y TX ML

BETET LTS RY

USBPCDCC

== USB_PCDC ?

Note3)

YOIRT—SEGNIE — P
USBT—HRIEEK >
(R_.USB_Read)
Note1)
BEFAZ0 .
SHERERERTE

USBT—HE{EE T 3RE

SCHEHIEIERT BE

Note6) (F3TE&E) (3T &E)
SCIT—32Z{SiL18
USBT—2EEER
¢ Y Y

(Note1)
h\i‘é—(ﬁ

Figure 4-2 AA 2 )L—T0E (USB-> Y 7ZILEBRE— F)

Bulk 7 — % DAY A ZOINBEREEZATVE T, ZOIHEEIT (Noted) DUFTHI S
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(Note2) USB 7 —4HXETXT DT 7 VREXITVET, ZD7 7 71% (Note6) DAHTERINET,

(Note3) SCI fh##(SerialState)iX(Z52 T D7 7 VR EEXITWET, 2D 77 71% (Noted) DU THI X
ET

(Note4) (Notel) DINIEH AL L, SCl 77— X EELFLEZITWE T, SCl T — X EENIEFK T L
Yitr. SCIEEER 7 Z 7Nt T 527 UV TREEITWVWET, SCl 7 —# X F IR LA
FEE SCl 77— ¥ B E AT 5 72 SCI L ZER 7T 7D/ ) TR EEITWVER A,

(Note5) SCIREEICTZ T —DNRAELT=NE O hOMERMBEZITVET, =7 —DRAELTY
R_USB_Write B%¢Z il L. USB Host (2% LD =T —{E#RZEE L £7,

(Note6) (Note2) D7 7 ZIRHEZSM L, USB XENAIREMN E 2 &R L £ 3, HEFRETHIVUL,
R_USB_Write B%t & L. 5{5 L 7= SCI 7 —# % USB Host IZEfE LET, 723, USB Host
DT = HEEPETTHETIE, COMB— Fn o DOZEMIRITIT O EE A,

43 TFITV4r— a3 BHME (RTOS)

APL IE, WIHIER B A A L V—T D 2 DO LR S E T, U FICZNENOBEZ 7= LET,
4.31 PRIRE

WIERE TliE, MCU O F3%E. USB RI A4 O E, USB =2 hr—F OFIMIHRELXITWET,

4.3.2 A4 2 )—7F (Echo £— F)

ZON—T R TIE USB Host B85 SND T — ¥ 2% 5 L. £ D FE FUSB Host ~EET B/ —7 /"y
TR A A A ANAATWET, PUTFICAAL V=T OB ELZ R L FE T,

1. USBPRIHODA XL FRETT5HE USB 7 A Nz — 3Ny 7 B3 (usb_apl_callback)z = —/L L &
T, 22—/ Ny 7 B3 (usb_apl_callback) Ti%, U 7 /%A L OS OFREAFE > TUSBET A X bk
Z APL(T 7V r—a s XA )NTEA L ET,

2. APL TiZa—n Ay 7B GEM Sz USB 52 T4 X MEDIFHREZ Y 7L % A L OS O
fili> TG L £

3. nEZTE& L 72 USB 58 T A X I (usb_ctrl_t #i%{&: X >N event)7? USB_STS_CONFIGURED @
A APL X, R_USB_Read B#tA# =—/L L, USB Host 225 DIEE I DT — % DT — X ZAFE R
%:ﬁb\iﬁ“o

4. HEZTE%% L72USB5E T A X I (usb_ctrl_t#&i&E{&: £ > 7Y event)7s USB_STS_REQUEST D354,
APL (X, ZfE L7V 7 =X MIRHET 2B ATV ET,

5. EFE2THHHL72USBSE T A X h(usb_ctrl_t#i&E{A: 2 > /X event)2 USB_STS_REQUEST D54,
APL TiZ, V7 =2 MEROREWHELEZ1T> TWET,

6. LFI2THUS L7 USBSE T A X2 k(usb_ctrl_tf#i&{k: A > 73 event)’s USB_STS_READ_COMPLETE
DOYptr. APL X R_USB_Write Bi%t% = — /L L, %5 L7257 — 4% % USB Host ~%(53 2 7= D7 —

HAIEFERETVET,
7. EFE2THUFL7ZUSBSETA XY b (usb ctrl_t #1& R A > /X event)?
USB_STS WRITE_COMPLETE D54, APL (X R_USB_Read %% =—/L L. USB Host 7> 5 %55

SNDT —H DZAFEREATNET,

8. LE2THHFL72USBSE T A~ k(usb_ctrl_t##i&{A: 2 > 7S event)’> USB_STS_SUSPEND ¥ 72 1%
USB_STS_DETACH 04, APL 13 CDC 7754 A(RSK) & (I # )= — FISBS{TH 5 1= 0
EITOVET, MBEBENERE— RIZoWTIE, (4.4 MCUBEEBENERAE | 22 L T 7ZE0,
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LU, APL OB B A 7R L £ 77,

PCDC APL =R AR R: |~
(usb_main) (usb_apl_callback)

WAL AR USBARUREE
(USB_APL_SND_MSG)

—>

USBARURE2{E
(USB_APL_RCV_MSG)

USB_STS_CONFIGURED? TF—ARZEER

USB_STS_READ_
COMPLETE ?

T—HREER [P

SB_STS_WRITE
COMPLETE ?

Y
USB_STS_REQUEST ?

FHREER [P

CDCHSRAVITANMLIE ——B

Figure 4-3 XA > J)L—JiLE (Echo E— F)
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4.3.3

A UI—TF (USB-2 ) FILERE—FK)

USB-2 VU 7 VEHL N Y 77— NIk, LRI EZITWET,

a.

b.

USBHEA MMOET—H%2%ZEL., TOZIE LT —X D COM K— b ~D%E(E,
COM AR— FMBEAZ LT —Z D USB R A h ~DikfE,

DLTFIZA A v — T DA E AR L ET,

1.

USBEIED A X FRE T4 5 E USB KT A N ida—L 3y 7 ¥ (usb_apl_callback)% = —/L L %
9, T—/ Ny 7 % (usb_apl_callback) Tlx, U 7/L# A L OS OEEE > TUSB 7 T <> bk
Z APL(T 7V r—a s XA )NTIEA L £,

APL Cida—n Ny 7 BN SBEEI NI USB 52T A X MEDEH % FreeRTOS OFERE % > T
B L £,

ERE2THUS L72 USB 58 T X | (usb_ctrl_t #§1& {4 £ > /N event)ns USB_STS_CONFIGURED ®
e, APLIZZOUSBE ARV Mo d L1Z, R_USB_Read B%t% =2—/L L, USB Host 226 Dk
BENDT =2 DT = FZEERETVET,

FRE2THUS L 72 USBSE T A X b (usb_ctrl_tA&i&{&: A > 73 event)2s USB_STS_REQUEST O ;4.
APLIZZDUSBETAXNY bab Lil, ZELLY 7T A MRS T DB AITVET,

EFRE2THUSF L2 USB 58 T A X | (usb_ctrl_t##3&{4: £ Y event)’s USB_STS_READ_COMPLETE
DYt APLITZAET — &2 A X /NBERICE Y P LET,

FFE2THUS L7 USB 58 T4 X b (usb_ctrl_t 3 {4: £ >3 event) 3

USB_STS WRITE_COMPLETE D354, APL IZ usb_ctrl_t #i& (KD £ > type 5L, T —Fi%k
BMFET LT A A7 T A ZMEE LET, EENET LT A A7 7 AFEHNS L, %40
SET77 7%y hLET, 207 T 7%, FTrl8OLETEREINET,

FRECHUS L7z USB 5E 7 A X [ (usb_ctrl_t #&i& {4 2 N event)2s USB_STS_SUSPEND & 713,

USB_STS DETACH M4 . APL 13 CDC 7 /34 A (RSK)Z KM E 1 E — FIBAT % 7= DL

EITOET, MBEEIMEE— FI2oWTIE, (4.4 MCUBEEBAERRAE) 223H LTI EE0,

RO LT OREGRENMTONE T, 7ok, LTORELEZIT ORI L5666 TE Y b &

NIe7 7 7%, FERRENE D DA L TnET,

(1). USB Host 755215 L7z Bulk 7—4 % COM 7R — h ~%153 % SCI E{F4LH, 53OV USB Host
D DT — K ZAFERALIE,

(2). SCI = Z —(Parity error/Framing error/Overrun error 7% &) & fith L7234, USB Host ~i@%14 5%
7= ® ® Class Notification (Serial State)4{5 Z >Rk JLEH

(3). COM H— k35 %fE L1 7 — % % USB Host ~%1E 9% 7287 — 4 EAE TR ALER,
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RX77=21)

USBRYZIF) aA32=4—232T/NARY SR K54 /3PCDC) for USB Mini Firmwarel= & 3USB/RR k& DUSBEIE£TSH > TNTOT S5 4

ATz, APL OB A2~ L £,

PCDC APL e AR/ B: -
(usb_main) (usb_apl_callback)

LR USBARUERE
(USB_APL_SND_MSG)

—>

USBARULZ{E
(USB_APL_RCV_MSG)

gSB_STS_SUSPEND Y
USB_STS DETACH 2
Y
USB_STS_REQUEST?
N
USB_STS_REQUES Y
_COMPLETE ?
N
Y
SB_STS_CONFIGURED?
N
Note1)
USB_STS_READ Y ZHEHIXD
COMPLETE ? SR BT >
N
SB_STS_WRITE>
COMPLETE ?
N

Note4)

MCUH & KR N2

O TR0 P

VOIZAST—SRGNE ————P

USBT—HRR{EER
(R.USB_Read)

FEETLETNARY
== USB_PCDC ?

SCIF—4L=mE uUsSBPCDCC

Noteb) |

SCITS—HAREER IR Note2) Note3)
SCITS—X (S USBT—4&EE T HE SCIEREETET EE
| (I35 %E) (F3T%®E)
Note6)

SCIT—A2 2SN
USBT—HEEER

v v Y

Figure 4-4 A A 2 )L—T0E (USB-> Y 7ILERE—F)

(Note1) %15 L7 USB 7 — % %A ApMMBAEICRESNE T, ZOEET (Noted) DMFE TR I
ij‘o

(Note2) USB T — ¥ (FERTOT7 7 VHEEITVET, ZO7771F (Note6) DIFETHMEINE T,

(Note3) SCI ff#i(SerialState)EF5E T O 7 7 VR EXITWET, ZD 77 271L (Noted) DI THI S
WET,
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(Note4)  (Note1) DAMHAEE AL L, SClI 7 —Z XMEUBZ1TWET, SCI 7 — X XENIEFK T L7
Y. SCILIAMEER T 7 7IxT 527 UV 7 REEITTVET, SCl 7 —Z X EFITRMLI-SHEIE,
FHE SCl 7 — Z XMEBL AT 5 712 SCIRFER 7 7 7 D7 ) TREZATWVEE A,

(Note5) SCIRRBIZ= T —RAE LI E ) NOMERBLIEZITWE T, =T —08RBE LA,
R_USB_Write Bi%t a4 il L, USB Host IZxf L Z DT —fF#AZ1X(E L £ 7

(Note6)  (Note2) O 7 7 7 iREZZM L, USB XMENAIEENE 5 2 L3, HEETHIUL,
USB_Write B#zfli J] L, {5 L7z SCI 7 —# % USB Host IZi#(E L £9°, 7235, USB Host ~
DT —=ZFENTETTLHETIL, COM AR — M b DL EMRITATVER A,
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44  MCUHEBHERWLE
MCU 1H#& B EKELEE X, Table 4-1/Table 4-2D 523N T 2 L IHE B REE — FICBATT 208 %
TWET, 2B, ZOWMEEAFENCT 521X, “r_usb_phid_apl_config.h” 7 7 A JLIND
“USB_SUPPORT_LPW” E#FIZxf L"USB_APL_ENABLE"Z##FE L T 72 &0,

1. Non-0OS D&
Table 4-1 {HEE KRS EEIREBE &4

BEEH BRRE

VBUS USB R 57—k

OFF - YILDIFTRAVNAE—F
ON Suspend Configured A)—TE—F

ON Suspend Configured LISt | BEE—F (TR 55 LETRKE)

a) CDC 7 /31 A(RSK/RSSK)7* USB Host 7257 % v F (VBUS OFF) &#1% &, APL{ZMCU %V 7
YT AL N, F— FICEBT 2O DRHEITVET, Y7 PV T RAZ N = FbHD
18JF1EL. CDC 7 /314 Z(RSK/RSSK)% USB Host IZ7 # v F 95 Z L2 X VIThiLET,

b) CDC 7 /31 A(RSK/RSSK)% USB Host |Z#fi L 72RRE T, USB Host 72 Hix(E S D A NF
TaAETH & APLIZ, MCU 22 ) —7E— RICEBT L0 EZITWET, i, A —7
F— R0 60OEIFIE, USBHost 2Ok EEN LY a—MEFOZBEITLVITORET,

USBT /1 RiEHRIE
{W'fﬂ%#&
o e # VBUS OFF
= VBUS OFF =USBY AR F 8&USBH R Y K
MCU%EY IO ITT MCU%ZR!—TE—F
RBUINAE—RI5ER 128
-t
BT

Figure 4-5 MCU HEEH{EFNEHIE 70—

RO1AN2296JJ0120 Rev.1.20 Page 19 of 31
Jun 1, 2020 RENESAS



-
RX 7 7 X U USBRUZI5)L a3 a=h—2 3 UFf XY 5R K54 /3(PCDC) for USB Mini Firmware(= & ZUSB/HRZ h & DUSBEEET 34> TN IO 54

2. RTOS O¥5# (FreeRTOS D7)
Table 4-2 {HEE /KRR EEB KM

BEEH BRRE

VBUS USB R 57—k

OFF - YILDIFTRAUNAE—F
ON Suspend Configured VIRDIITRRUNAE—F
ON Suspend Configured LISt | BEE— K (F05 S5 LETRKE)

(1). CDC 7 /341 A(RSK)% USB Host 2257 # »F (VBUS OFF) &iv% &, APLIEMCU %Y 7 k
VET AL UNAT— NIZEBT HTZODMBEEITNET, YT NTZTAZ L RNALE— Kb
DIEIFIL, CDC 7341 A(RSK)% USB Host (27 % v F 325 Z Lz vitbhEd,

(2). CDC /31 A(RSK)% USB Host |2 #f5 L 724k BEC. USB Host 71 & 352 S5 2~ RIgE%
ZEF B L APLIZ. MCU %Y 7 o7 A X LA T RICEBT 572 OMEL A T E 5,
BT NUZT AR AL E— KD OEIFIX, USBHost WO EEENDH LY a—AF50D
ZEICEVITbIET,

USBT/\A RIE$RER1S

USBT/ A RIE$R 20t

= VBUS OFF
=USBH AR Y I

MCU%Y L7
RBUINAE—RI5EBFR

®T

Figure 4-6 MCU HEEH{EFNEHK 70—
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45 TFIVr—2a3rvFadSLHaAY74Lb—23Y7F7AI)
(r_usb_pcdc_apl_config.h)

UF OB ERITKHTDREEIT > TIIZE,
1. OPERATION_MODE j& %
OPERATION_MODE E#EIZxf L, L FOWFNNEFHEEL TS IZEW,

#define OPERATION_MODE USB_ECHO /l Echo E— I
#define OPERATION_MODE USB_UART IITUSB-+ Y 7 VE#E— R

2. HEEKEEERETE
THE B MR RE OEHIFEME ] 2482 L T< 12V, HEERBIERE 219 55813,
USB_SUPPORT_LPW iE#(Z%f L USB_APL_ENABLE % 5 L V& & MKREHRERE 2 5 H L 22 W56 1,
USB_SUPPORT_LPW E#(Zxt L USB_APL_DISABLE Z#fi&E L T 7230,

#define USB_SUPPORT_LPW  USB_APL_DISABLE 117¥5 % AR RE % FE4E ]
#define USB_SUPPORT_LPW  USB_APL_ENABLE 117¥ % AR RE % 16 ]

3. USB_SUPPORT_RTOS &%

UTZNEA L 0S8 ZHT2NEIMERELETS, U T FALO0S ZEMTLHEIT.
USB_SUPPORT_RTOS jE#(Zxf L USB_APL_ENABLE Z457E L T< 72& VY,

#define USB_SUPPORT_RTOS USB_APL_DISABLE /I RTOS 3 H
#define USB_SUPPORT_RTOS USB_APL_ENABLE /I RTOS 1
4. FESFH
FRET IV r—varymn s 7 AHoar T 4 S —ya VRETT, EROBREDOMIZUSB KT A
N7 47 L—3a VERE(r_usb_basic_mini_config.h) B3 %E T, USB KIA4 "Dar7 4 7 L—
a VEREILSWTIE,  [USB Basic Mini Host and Peripheral Driver (USB Mini Firmware) Firmware
Integration Technology 77U —< = >/ — I | (Document No. RO1AN2166)% S L T< 723\,

46 TA4RYVT4E

PCDC OF 4 A7 U 7 Z1&#I% r_usb_pedc_descriptor.c (25t L CWEd, 723, Vendor ID [E, %7
BEFEHO Vendor ID %2 Zf W=7 & £ L oBBWLET,
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5. CDC FSA41RDA VR =L

USB HostZSPCD 4, EDPCIZxt LCDC KT A N&E A VA M= TBRERHY T, RPN Ta s 7 a0
EXIADEAT - -RSKEPCIZHERET 5 &, Figure 5-11TR 7 « F— R3EAR SR, CDC KT A /SDA v A h—/p3
ThohET,

(1), TXAA w2 =U XXV, RIANR—Y T "Ny =TOHEFERNLET,

(2). (arbEa—H—%2BRLTRIANRN—YT7 =T ERZLET R) ) 2BIRLET,

Note:
(1). PC®DOS7Windows 1004, CDC KT A DA v & b — ANEEITRETT,
(2). PCOOSHWindows® 8.1DA . FUZNBLEDHZ T 7 7 A ANPMEITRY ET, FTOXNVBLHEDD
2077 7 A IBERIZE VIERWZZS BERZH Y 7,
U ==

) L FZ4/(— VI DI 70ES - CDC USB Demonstration

EREIBAETRSA) (= VI FOTPRIERLFTH?

3 FSA) = VI MITTORFRZESEEELET(S)
COT/ A ZARDEROES /(- VI NI PRIV EI - —
Fu bOSBELET. ZREL. F/AA0T DA N IERETCORETEY
CTBLIRELLESE. BEFTONEE A

& AE2—9—FEBELTFSA/ - VIMIZFERELET(R)
ES-/)(— VI MITFEFHTRRELTA A —ILUET.

Figure 51 FH LW A— KT =7 OREY o F— K
(3). (ROBFTCTEEMDO RTAN—Y 7 "y =T 2RBELET) ZBIRLET,

“Zi (R) " 227U v 2 LT'CDC_Demo.inf DAF(ES 27 +# W Z &2fgEL, "k~ (N) 7 227U v 27 LTS

Uy,

- ==

@ [l F3-1J(— VI D1 70ESR - CDC USB Demonstration

IYE1-%—EORSA)— VIO FESELET.

ROEA RS/ (— VI MITFERELET:
-] (=@

W47 445 —-68FT3()

3 A2Ea—5—r0F )| A RS —n—Bhe@RUET(L)
CO—HIClE F/ALEME GBS A L ENE RS/ (- VI DR
& T RAERUATIVESHDIATORS-)(— VI I PHRETENE
7

[ &y ][ Fextl |

Figure 5-2 R Z A NDIFETDERIR
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Note:

CDC_Demo.inf 7 7 A Vi%, 73w 7 —ND"r_usb_pedc¥utilities" 7 4 /L Z 1A S TV £,

@). KOA > A P ARERBEFERERSNIBEE, “CORTA A=Y T kT =T a4V A =L LET () "&7

Uy 7 LTLIZEN,

i Windows TF1UF-r =

@J ESA)1— VI O T PO TR RS

S ZOESAN= VT RITTFEA A R—ILLEN(N)
BENDT) A 2B, ERENZFSA/(— VI I FHFEET S ||
ETNEETD Web U FTEZUL TSV,

‘S TOESAN = VIR TFEA A R=ILLET(D)

LETTO Web B bERET« AT sIELE RS- VI o
FPO&FA A —ILLT L EEW. ZOAOY — I SEBLEEEMEN
YIbPIFE OrEa—S—CEEEREFLED. BRETEAREDTS
AR B DFET .

(v) FHBOER(D)

b =

Figure 5-3 A > X b—/LRER

(5). WOUA L FUNRFIRENIZE,CDC KT ADA A M—=/VTET T, "HMLL" 27 Y v 7 LTSN,

. 2]

L_} [ KS-Jt— VI b1 7@OES - COC USB Demonstration (COME)

FS4/— VI bz PHERCEFRENELR:

COFTIAZDES A~ VI RIT PO A —ILERT LELRZ:

CDC USBE Demonstration

Figure 5-4 A X F—/L5ET
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6. V5ARAFRSAN\HBE
6.1 DS5SAYGITRF (KRR DS TINL AADER)
PCDC Y AR—FLTWHZ FAY 77X #&Table 6-117 L £,
Table 6-1 X&EFTSHCDCHYSRYHI IR+

DOIR b+ a—F |8

SetLineCoding 0x21 RERREZEZLTI BEERE. T—2R. \NUT1EY K,
A kv TEY FR)

GetLineCoding 0x22 RIERRZEZTRNT 5,

SetControlLineState 0x23 BIEERFIEES RTS. DTROZBEFTTS,

6.2 T—RI+r—<Iv b+
CDCF—4 2 AT, F—4 7 4—~<v MIb V) £ A, FEOF—FEENATHETT,
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7. RI600V4 TOT 1Y % CS+THATHERE

Ny —VHNORIBOOVA 72 =7 MEICS+E2HAR—F L TWERALRIBOOVS I 7= % CS+
THEHTHEE. LTOFRIBIZE>TCS+HO w27 NE{ERTALENH Y 1,

71 CS+ETHRIOD TV FEER
Juvxs hofEEICIE, 77V 77— 3 (RI600V4, CC-RX)] N L T 7ZE0,

74 H03 0 -3 T R v
{ERF%% 1 200 b0 —3(M)
& 7 o0 b0 -SERETEED) PudT—HU).

3 REF52318AxND(64pin) A| [ EEEBRIEAERTD

W REF52316ANECEpin) PR RAMSTA LA o553

-3 REF52318BxF L 48pin) SENHIAER Package<PLQPD 100KE-A

-3 REF52318BxF MG dpin
B JREF52318E:<FP{100pin)
-3 REF52318BxLACD0pin)
i REFE2318BxND(Edpin)

48 R5F52318BxNE(4Spin) i
—— .
N Sl ooty ) rx_ush
ERSIRPLL): R v | | #HE(R)..

7.2 RARR—baAVI4TL—4%EE
1. 7y IRE (/myr] ZT7T%ER)
(1). USB 7 & 7 (UCLK)IZ 48MHz AR EINDH L HBEE Y 1y 7 2% E L T &0,
LRI, FIEF-(8MHz) & 06 1 L7235 A o 5 T,

FIElEE:

x1/2 .
plij == v

x12 -

(2). A7 vy 7 OFIRLERFR (M) Z f/AMEICZE T LTS IZ S0,

A e L
R RET -
BEig#E: & (MHz)

= TSRS 'i' 05  (us)
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2. aUH—RYMRE ([avH—Rr b 4T EBRR)
(1). USBFITEYa—/L%& A R— |

r_usb_pcdc_mini €2 — /L AR L, [HT) RZ 2L T ZEV, r_usb_basic_mini &
Va— Vb RRFICHAAENE T,

Note:
DTC/DMA %4 554, r_dtc_rx/r_dmaca_rx £ = —/LH 3R LT ZE 0,

ERAERIM-FY FO—EHsERL TSN
4T | 2T e
meE (=T ~
F17 |
-Evk 547 J—ay A
an! r_bsp FIT 5.50
B rcmt_re FIT 4,30
8 r usb_basic_mini FIT 1.20
3 r usb_hede_mini FIT 1.20
3 r usb_hhid_mini FIT 1.20
3 r usb_hmsc_mini FIT 1.20
{HH r usb pedc_mini FIT 1.20
an! r_usb_phid_mini FIT 1.20
an! r_usb_pmsc_mini FIT 1.20 ”

2. =747 vr—vav
a. r_bsp

DTC fEiHIf, Heapsize #ZZEH L T 723\, REMIZDTCFITEY 2a— LD R¥a Ay baSH
L TLSZEEN,

b. r_usb _basic_mini

§8h *re_ush.scfg 52 = O
VIMIT 7 —3 > NEE SR
-V 3 G 2 . BE

. piilivel i&
24827 » Configurations
> 2E UY-X
v [= Startup
v (= vrxlyd
& rbsp
v [= Drivers
v = BfE
f r_usb_basic_mini
v = Middleware
(a). Configurations
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