LENESANS 7IYr—av ) —k

RO1ANO05553J0215

Renesas USB MCU Rev.2.15

Mar 28, 2016
USB Peripheral Communications Device Class Driver (PCDC) using Basic Mini Firmware

B2E

AEEHT, Renesas USB MCU ¢ USB Basic Mini Firmware % fi fi L 7= USB Peripheral Communications Device
Class Driver (PCDC)D 7 7'V r— 3 v /) — hTT,

BERERT/NM X
RL78/G1C, RL78/L1C, R8C/3MU, R8C/34U, R8C/I3MK, R8C/34K

BEMER T A X L ERED USBEY 2 — /L&A FOMd MCU THL AT w /I L&A+ 5Z N TEET,
TOT IV —ary ) —  NOTHEAICE LTI SRR E T o T &,

k. A7 17T A% Renesas Starter Kit _F CEIEREZRZ 1T > TV ET,

B&X
D = G . 5 OO R RPN 2
2. TINMRD TR R TAINDBERR oot s ssss s s ssss s ss s s ss s ssssasssssasanes 4
3. B ERE IR IR et 4
Y B B L By -3 - 2O 4
5. RIS DCHUYTINT TV =230 TOT T L (APL) e sesens 9
6. Communications DeVICe Class (CDC)....cccccerririiiiiieiiiieieeiieneeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeseseeseessssesssssssssssssesssssssens 20
7. USBRYIZISNASaAaZH =3 UTNARIFTRALETAIN(PCDC) cueeeeeeeeesseeeseeseaens 25
- T I Nty JE DR IV Ell N N I A (o » ) TR 32
9. estudio FIT AT I FDEY BT U T st sne 33
10. e?studio I TAT T FZE CSH+ AT BB B ettt tssssessesss s saseassaseans 35

RO1AN0555JJ0215 Rev.2.15 Page 1 of 36

Mar 28, 2016 RENESAS



Renesas USB MCU USB Peripheral Communications Device Class Driver (PCDC)

1. [XLC®IC

K77V r— 3/ — &, USB-BASIC-F/W (1.2 E % £ MR) % ] L 7= USB Peripheral Communications
Device Class Driver (PCDC) B LY, o777 U r—va AL CRBRLTVWET,

11 LR

PCDC /3. USB Communication Device Class specification (CDC)® Abstract Control Model [Z#E#L L, USB
Host L B{E #1795 Z &N TE £,
KT T ARTA IO USB Basic Mini Firmware & flAA O THEHAT 5 Z & &2RHRIC L TWET,

2 B R A b

1

1. Universal Serial Bus Revision 2.0 specification

2. USB Class Definitions for Communications Devices Revision 1.2

3. USB Communications Class Subclass Specification for PSTN Devices Revision 1.2

[http://www.usb.org/developers/docs/]

4. Renesas USB MCU = —H#'—X~v=a27 /)L /"— K7 = T

5. Renesas USB MCU USB Basic Mini Firmware 7'V 7 —3+ 3 >/ — |

6. USB Peripheral Communications Device Class Driver (PCDC){ > A k L—3 = > 44 R for Basic Mini
Firmware

7. FIT SCI Asynchronous Mode Module Application Note (Document No. RO1IAN1667EU)
LR YP 2 L7 ha=y AFR—LbR—Y LY AFTXFET,

s X H A LT =T AR—LN—Y
[ http://japan.renesas.com/]
USB 7 /3 A ZA—
[ http://japan.renesas.com/usb/ ]
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Renesas USB MCU

1.3 HELME
ALECHEASNSHZEEREL UTFoLBY T,

USB Peripheral Communications Device Class Driver (PCDC)

1.4

API Application Program Interface

APL Application program

ACM Abstract Control Model. This is the USB interface subclass used for virtual COM ports,
based in the old V.250 (AT) command standard. See PSTN below

CDC Communications devices class

CDCC Communications Devices Class — Communications Class Interface

CDCD Communications Devices Class — Data Class Interface

CPD Serial Communication Port Driver

cstd USB-BASIC-F/W ® Peripheral & Host33i B4 Dprefix

Data Transfer Generic name of Control transfer, Bulk transfer and Interrupt transfer

PCD Peripheral control driver of USB-BASIC-F/W

PCDC Communications Devices Class for peripheral

PCDCD Peripheral Communications Devices Class Driver

PP 7Y T a AER

pstd USB-BASIC-F/W ®Peripheral B%& D prefix

PSTN Public Switched Telephone Network. Contains the ACM (above) standard. See also
Chapter 1.2

SCI Serial Communication Interface

SW1/SW2/SW3 RSKIZFHEEIEI T3 DDA A v F

USB Universal Serial Bus

USB-BASIC-FW

B AT
Al a—7

AT a—T~r

7 5

REDHHTT

USB Basic Mini Firmware

(Peripheral & Host USB Basic Firmware(USB low level) for Renesas USB MCU)
JLBR 0D BT

BATELTRGHNCA T 2= 73T 58D

AV a— TR T oI S s b O

Controlfsi%, Bulkifizik, Interruptfisik OFAFR

AREVIEDNEEE Y :ﬁ&Lbézgi%Diﬁh U ra T AONEEHRL, 12—
FEBNDOY Y 22— a NCHERBEBB LA F 7 =2 —ADFREBHALTEEWN,

43T\ —2—EHEH L TWET, MCUREE Y —Ai%
TV r—a VIRBR T 7 A NVERRL TLITEEN,

A—YPHEAD VY a— g UEERTAEDICIET ) — g VOEBERNETY, 5EFIRY T T
/vam77)&~ya/®@¢%ﬁﬁbfwi#o

FTRTOA—RNEV 2= /VEFAZIZHEISNET, ZATHTAyE—VOZFE LM TR TS Z
EETPOITHMLS IV, BE(Z AZ)DFEITIEFIZA 7 P a—FPNRELET, ZOOEERZ AT
B R DN TEET, o, FAZICBBEINIT— AN I AN =X LEHERTHZ LT,
BHH AT AN (V7 my 7)) TMELEY, # A7 DX N =X LT 1.2 FED"Basic Mini
Firmware Application Note" Tl L T\ E9, PCDC DX A7 IZOWTIE 44 E A SR L T2 &0,

"\devicename\src\HwResource"\Z % 0 £4°, 7

R01AN0555JJ0215 Rev.2.15
Mar 28, 2016

Page 3 of 36
RENESAS
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2. TIARIFAFFANDEE
S PFRER LTY T A R4 3%, USB-BASIC-F/W (T 86§ % 2 & TUSBF /A 22 T A R A L

L CHEBE L %3, r_usb_pcdc_apl.c 7 7 A /LN ush_papl_registration() B4 % %% 2 USB-BASIC-F/W {2~
TART A NEHEFE LTSV, FEMliX, "Basic Mini Firmware Application Note" 22 L T< 72& 0y,

3. BMEMERFRIE
3.1 N T
EMR A T oo a /", ZIXLL T o®m by T,
a. CA78KOR = /A Z V.1.71
b. CC-RL=> 31 Z V.1.01
c. IAR C/C++ Compiler for RL78 version 2.10.4
d. KPIT GNURL78-ELF v15.02
e. C/C++ Compiler Package for M16C Series and R8C Family V.6.00 Release 00

32 FHMER—F
BEMERR 21T o ToiHili AR — RIZLL T o@ v ¢4,
a. Renesas Starter Kit for RL78/G1C (%44 : ROK5010JGCO001BR)
b. Renesas Starter Kit for RL78/L1C (%4 : ROK50110PC0O10BR)
c. R8C/34K Group USB Peripheral i~ — (4 : ROKSR8C34DK2PBR)

4. VI bz TR

41  EVa2—HER
Figure 4-1 |X PCDC |[ZB# L 7= ¥ = — kA~ L £ 9, Table 4-1 (3l x D&Y = — AR E AL L £,

User application (APL)

H

¥ USB peripheral communications device driver (PCDC)
Serial Communication ¢
port driver (CPD) USB peripheral control driver (PCD)
: A
Serial communication v
interface (hardware) USB peripheral controller (hardware)

Figure 4-1 EY 21— ILIERE

Table 4-1 €< 1 — L% HESHER
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Renesas USB MCU USB Peripheral Communications Device Class Driver (PCDC)

ED1—ILA BEREME = kS
APL a—YPF7F V=g DI Ta s T ATT, Z—FERKR
RARD COM R— "B EEINTZT—XEFA I~ a—Ny
7 LET,
PCDC BEINTZTNA AT T ARTANFEEGRAR A RS OBERIIHES T

USB-BASIC-F/W (ZHARE R 21TV E T,
USB-BASIC-F/IW | USB~Y 7 xJ /a2 bra—)L NTA/TT,
(N=Fy =TI E T NA AT — MERZITWET, )

42 TTVr—varrul T AEEHRE
2= 7TV r— 3 (APL) L PCDCIE, TRENDAY Va—F nbOHENS 4 227 & LTEfE
Liﬁ—o

APL ,TRPCDC X, PCDEZ N L TAHRA F&EDTF—ZBIEELITWVET,
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43 TZrANETFNFE DR

4.3.1 7 IV FHERR
LUTFICRTF AL A FATRMET Z 7 7 A VD7 + VAR E R LET,

% MCU &R MK T 2 Y — A a— RIZZENENDN—RU =T VY =T 5 LK
(\devicename\src\HwWResource)iZ & ¥V £ 97,

workspace
+[RL78/R8C]
+[CCRL/CS+/I1AR / e?studio / HEW ]
+ [RL78G1C/RL78L1C / R8C3MK / R8C3MU / R8C34K / R8C34U ]

+ UART UART t /L Rf5E R
+ ECHO ECHO b/l Rt R
+ src
+——— PCDC [ Communication Device Class driver]  Table 4-2 &#
| +———inc CDC FT A NIl ~v X7 7 AV
| +———src CDC K7 A
+———S8SmplMain [# T T 7Y or—23 2]
| +——APL Y INT T =g
+———USBSTDFW [£TPDUSB FZ 7 NICHFREXRZ 7 — A T
| +————inc USB KT A NI~y X7 7 A )1
| +———src USB K7 AN
+——— HwResource [ MCU ZI#ifEDN— FD = 77 27 X fF]
+———inc HW U Y — 2~y X757 )L
+———src HW U Y —Xx

[Note]
a. CS+7 4 /VH FiZiE, CAT8KOR 2>/ XA THO a7 BB EIn T nET,
b. e2studio 7 #/V & FiZiZ. KPITGNU 2 XA SHO a7 "B ESNTWET,

C. CS+ETCCRLza A THTHERAIC/ZDEAIT., 110 e2studio 72y =7 & CS+THEMAT
DA ESRLTLIEEN,
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4.3.2 CDCZ77A WU R b
Table 4-2 1%, PCDC THfas o 7 7 A WAk Z /R L £ T,

Table 4-2 7 7 1 JLIERR

2+ IL54 2741L% B
PCDClinc r_ush_pcdc_driver.h USBR1Z7z35)LCDCA—HYEHEYY A
PCDClinc r_usb_pcdc_define.h PCDC®E&. YV HOEH
PCDClinc r_usb_pcdc_api.h PCDCAPIBE# 0O r2 4 JEE
PCDC/src r_usb_pcdc_api.c PCDC API B%&

PCDCl/src r_usb_pcdc_driver.c PCDC K34 /\Bi%L
SmplMain main.c A UN—T0E

SmplMain/APL | r_usb_pcdc_echo _apl.c | Ta—E—KBEH YV TILT7 TUSyr—S 3070554
r_usb_pcdc_uart_apl.c | Y TFI-UBZERE— KB ITLTTUH5—ay

PA=ErAFN
r_usb_pcdc_descriptor.c | 4> FINT TV 5— 3 VAPCDC T4 RY ) TAT—T
L
R0O1AN05553J0215 Rev.2.15 Page 7 of 36

Mar 28, 2016 RENESAS



Renesas USB MCU

USB Peripheral Communications Device Class Driver (PCDC)

4.4 VAT ALY J—R

PCDC A A7 Va2 —F T8k L THATE7-0D X 27 ID & X AV IBHRETEFR% Table4-3 1R LET,
ZIHITOWTIE, r_usb_ckernelidh ~> %7 7 A LV TEFRL E7,

Table 4-3 JY—REE

R a—58F2RY B e
USB_PCDC_TSK PCDC (R_usb_pcdc_Task)
Task ID: USB_PCDC_TSK
Task priority: 1
USB_PSMP_TSK APL (usb_psmpl_MainTask)
Task ID: USB_PCDCSMP_TSK
Task priority: 2
USB_PCD_TSK PCD (R_usb_pstd_PcdTask)
Task ID: USB_PCD_TSK
Task priority: O
A—=LRyI XD/ Ay E—URTR e
TIOAIFREZRY
USB_PCDC_MBX PCDC -> PCDC / APL -> PCDC mailbox ID
/USB_PCDC_TSK
USB_PSMP_MBX PCDC -> APL mailbox ID
/[ USB_PSMP_TSK
USB_PCD_MBX PCD task mailbox ID
/USB_PCD_TSK
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Renesas USB MCU USB Peripheral Communications Device Class Driver (PCDC)

5. RYJxF)LCOCHUYTNTT)r—> 37055 L (APL)
ZOEE, RV T 2TV CDCH U TINT T Y r— gy (APL)EBA L £,

51  EERE
Figure 5-1 124K Y 7 b = 7 OEMEREZ R L £7,

USB cable
Enumeration
(PIPEO control transfer)
USB Host PC Bulk data communication Serial port communication
(PIPE4 and PIPES target device

USB | bulk transfer) o| USB RSK Board Serial

PORT Interrupt data PORTO Belt RS232C
communication cable
‘(PIPEG interrupt transfer)

Control target
device with
serial port
installed

USB Basic Mini Firmware
+

Periphral Communications Device Class Driver

OS: Windows 2000, Windows XP, Windows Vista, Windows 7
Terminal application program
(Windows Standard mounted Hyper Terminal, etc.)

Figure 5-1 Bi{EER 1R HI

A A R PC & LT Windows PC 2 4 254, VAT LEFKT 7 A /L (reference\cdc_inACDC_Demo.inf)»
A VA N=NVNUETT, VAT LEFRT 71 /0%, USB Peripheral Communications Device Class Driver
(PCDC) T#% & L 7= Vendor ID (VID) & Product ID (PID) IC & THRETALERH Y £4, TF A T
A HAFETRIANRT 7 A NVOLLTFOEFT &L L T IEE0,

[Model.NTx86]
%STRING_MODEL%=CDC, USB ¥ VID_0000&PID_0000<—4 ¥7 DA D7y % 16 4L 4 M7 CHetE L £ 5
[Model.NTamd64]
%STRING_MODEL%=CDC, USB ¥ VID_0000&PID_0000<—4 K7 DI D5y % 16 5L 4 K7 CHete L £ 5
% T¥ ] v—73HA
VID 7% 0x1234 C, PID 7% 0x5678 D4
[Model.NTx86]
%STRING_MODEL%=CDC, USB¥ VID_1234&PID_5678
[Model.NTamd64]
%STRING_MODEL%=CDC, USB¥ VID_1234&PID_5678
¥ T¥ ] v—73A

RY T2 FNT AL ADPID,VID EFElX . 77 AV
devidcename\src\SmpIMain\APL\r_usb_echo_apl_descriptor.c T, ##.Z4 USB_VENDORID &}
USB_PRODUCTID T&E#HEL £,
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52 TV —varrulIh (APL)HE

TV r—varyya s I A8t LFDO2o0F—RTE#ELET, £F—FKOT7 7V r—y g7l
FLEDT 7 ANVEELY FET, T— FOBPUZHOWTIL, 523 EABZM LTI,
5.2.1 Y 7 -USB B#E— K

U 7 -USB AHiE— R TIL, USB-v U 7 VAL LCEEL 9, AE— RiX, USBHRA B
Bl —# %2 UART AA— MMk £4, 72, UARTAR— MIESLNTE T —4 % USB COM R— h iz
%Y FEI,
5.2.2 Ta—F— R

Ta—F— FiX, USBARA RMZUSBHEA FNBZITHRA-72T —Z 20 IRLEELET,
X, FEHLEREA,

USB Peripheral Communications Device Class Driver (PCDC)

UART &~ — k

5.2.3 Y 7)L-USB B#E— K/ a—F— FOFER
MCU Z L iIZH AR —F L TWABHRREEZ L B 7=, BIRRE L THEE— FE2®BINLET,
1). CS+
| BV RE— R CEIR |
' Property | > X
A, CC-RX Property B
" 4 Build Mode \

UART
DefaultBuild

CPU
Microcontroller type

Endian type for data

Rounding method for floating-point constant operations
Handling of denormalized numbers in floating-point constants
Precision of the double type and long double type

Handles as zeros(-denomalize=off)
Handles in single precision(-dbl_size=4)
Replaces the int type with the short type No

Handles as unsigned char{-unsigned_char) L5

| VSO P SN [ PN [ N O 1Y

Sign of the char type

[ JESSUNY RS IRy - B IR,

2). e?studio

EALRary 74X al—3 g 0 TER

File Edit Source Refactor Navigate Search Run[Project Window Help

i | ®~-& - @& ® Openbrorect f - -0 NS C & % Debug [ C/Crr )
e vt (o w - Close Project
(L Project Explorer 83 1% 7 = O|([@ red @ Build Al ctri+8 ~ e
algS qul_pc[)(':. B ] Build Configurations 4 Set Active 1 DefaultBuild (Debug using GDB simulator)
, 4 Binaries Build Project Manage... 2 ECHO (Debug using GDB simulator)
> @) Includes i Build Working Set 4 Build by Working Set v 3 UART (Debug using GDB simulator)
> &= Default.Bulld Cle-an... - Set Active by Working Set
4 éZstudlo Build Automatically Manage Working Sets...
4 & orkepace Reso Renesas Tool Settings Alt+T
4 (g PCDC . .
Renesas Quick Settings Alt+Q
4 (g WorkSpace
- = Make Target >
4 (3 PCDC
4 pinc Properties
b [&r usb pede apiH
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5.3 APL X yt&—¥

TV —arEYa—b (APL) I, A—/LAR v 27 X USB_PSMP_MBX M6 A vt —T %50 £,
APL [$“Table 5-1" TR &2 A v — VB E2ITVE T,

Table 5-1 APL 2fEXA v E—2 ) X b

rAyte—9 WMERHE
USB_PCDC_RX_COMP USB ZIEXTHICHUEINSI—/L/\y 7 EH
"usb_psmpl_RxCB"
USB_PCDC_TX_COMP USB EEZTHICEUEHINSI—/L/\y I EH

“usb_psmpl_TxCB”

USB_PCDC_STATUS_TX_COMP DISR/)—T47147—> 3 SerialState” EERT
“usb_psmpl_state notification”

USB_PCDC_PERIODIC YUTWT T r— 3 RAEREENE
“usb_psmpl_periodic_request”

54  APL ¥ —%&
APL O RE%—% % Table 5-2 IS8 L £,

Table5-2 > FN7 TV 5—L a vEAB—E

B4 L]
usb_cstd_task_start BRYREZ— FNE
usb_pcdc_task_start R1YTZzSI)INUSBRADEIERZ— 7 v TILE
usb_psmpl_driver_registration PCDC K34 /\ &%
usb_psmpl_open PCDC #— 7 %
usb_psmpl_close PCDC 4~ 0— X%
usb_apl_task_switch BRRYRAYFoTN—T
usb_psmpl_MainTask TEYINT TUT—3 A4 08
usb_psmpl_RxCB USBRZETTI—I/L/\v I 0E
usb_psmpl_TxCB USBEESETa—/L/ Ny o i
usb_psmpl_GetRcvDataCnt USB 257 — 4 HEGLE
usb_psmpl_change_device_state Device State Callback Check
usb_psmpl_ReceiveDataStart Start the date receive request for Host
usb_psmpl_LineCodinglnitial Line Coding Initial processing
usb_psmpl_DummyFunc Dummy function for the callback
usb_psmpl_state notification Callback function for notifying the serial state
usb_psmpl_class_request_callback | Callback function for receiving the class request
usb_psmpl_periodic_request Application program cyclic start request
usb_psmpl_uart_callback Callback function for UART driver
usb_psmpl_serial_state_process Serial State processing
usb_psmpl_is_connected Return the USB connection state
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USB Peripheral Communications Device Class Driver (PCDC)

55 APLTF—#7n—
Yo INT TV =g Fua sl A AOTF—27a—% U TR LET,

5.5.1

Y 7 )L-USB BHE— K

DY TILR— b - T2 EENE
R_SCI_Send()
YT 8y T 7 ISR IET — RN

1) 7)1«-1-\

k~D%E

—
USBT—%4 Z{E0E

R_usb_pcdc_ReceiveData()

MAXPS(*) 3215

c

0]

W

b

i

dit

_\J

L|| usb_psmpl_ReceiveDatal[]

= USBMNSDZIET—4

>,

&

)

FTIIUERY
usb_psmpl_MainTask

USBT—4 A {50
R_usb_pcdc_SendData()
MAXPS(*)i£ 15

F—5 BIER

BEOZERET usb_psmpl_send_data[]

=Ry USBANEETHT—4

BN % 224

IZ. USBM B

2ELET—

<1

ZELIE  vuznm—t - FosmEnE

+3, ) \R_SCI_Recelv_e()
YTy T 7S RIET— 218

B0

D) T ILR—

B#mIz
FILR— b
LDZET—
ANBEST
LB HFEER
L. B%-oT
LWhIFUSBIZ
EET S,

DY TIVEEEIY AHLE
1 Bytei%1E

! J—E— FE
i R ET—21XvSUSEMEL

EIVAHBE 1) 7ILRIEEYAH

7

) TILRIEE| Y AR
1Byte®1E

i

X -r“#
on H

f

%

Full-Speed M5

Ia—F—FK
T—21%v 59 21

&. 6484 +

Figure 5-2

APL F—#4#278—(Y ) 7IL-USB E#E— F)
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5.5.2 Toa—F—F

USBR—
[l
FFIUERRY
usb_psmpl_MainTask
™ ﬂ
USB7T—% R=MIE USBT—#4 {51012
R_usb_pcdc_ReceiveData() F—A2ZEL R_usb_pcdc_SendData()
MAXPS(*) %15 HORERT "~ MAXPS(Y)it{E [SEG]: 0[]
a—Ry Y TILR—
c BN & 2% LDRIET—
@ LIS, USBH 5 L ARBEST
b 2ELET— LB ERR
g'ﬁ BEVYTIL L. BE-T
Q R— MZEE LWhIZUSBIZ
I_|I usb_psmpl_receive_datal] 7o usb_psmpl_send_data]] EET 2.
= USBMNSDZIET—4 USBNEETHT—4
p2 )
A4
=\ =
Ia—EF— RAT—4aE—WE
—»  usb_psmpl_receive_data[]|iv 5~
usb_psmpl_send_data[]~3 E— %
Full-Speed®Z&. 64/\4 +
Figure5-3 APL ¥—# 78—(Ta2—%—F)
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USB Peripheral Communications Device Class Driver (PCDC)

56 Y—FURA
PLFiX, &Y= —/ L APL (application), PCDC (device class driver), PCD (USB device HW control) @ ] #

ALY —l U ATY,

5.6.1 ) 7 )L-USB ¥t — K
1. CDCHAARMNLDT—FZE, VU TIVER— FREEME
CDC R A I BDT —EZZHITV, ZIE LT — &2 U TIVR— b~EETEHV—7 A% LTI

R LET,

APL

Receive request to CDC host
R_usb_pcdc_ReceiveData()

PCDC

R_usb_pstd_TransferStart()

Receive end call-back

Receive end call-back

APL triggered when message regeived

(USBC_PCDC_RX_COMP)

PCD

CPD

Transmit USB receive data to serial port

R_SCI_Send()

eturn Value ==
SCI_SUCCESS

YES

R_usb_pcdc_ReceiveData()

Receive request to CDC host deyvice

R_usb_pstd_TransferStart()

Receive end call-back

Receive end call-back

<

(USBC_PCDC_RX_COMP)

Transmit receive data to serial port
R_SCI_Send()

[

Ll

Repeats the processing in this box

APL triggered when message received

Bulk out transfer
Receive operation start

Figure 5-4 CDC7RR D T—42 2{E

s )T LR— FEEBEDOV—4F VR
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USB Peripheral Communications Device Class Driver (PCDC)
2.

YUY TAR— FZE, CDC AR FA~DOEEENE

TUTAR—IMEZELETFT—F%, USBHRANEETAHL— 25D TFICERLET,

( APL ) PCDC ( PCD ) ( CPD )

APL triggered periodically when message received
(USB_PCDC_PERIODIC_PROCESS)

Get num bytes ready for reading
R_SCI_Control()

h 4

Fetch data received from serial part
R_SCI_Receive()

Transmit serial receive data to CDC host
R_usb_pcdc_SendData()
Receive data »

R_usb_pstd_TransferStart()

) Balk in transfer
Receive data count = 0 Transfer end call-back Transfer end

Transfer end call-back

APL triggered when message received
(USB_PCDC_TX_COMP)

Figure 55 ¥ 1) P)LiR— F 324§ - CDC KRR FEEBEDOI—HS VR
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3. YITnrz=s—EiE

VITNAZET =R L, USBARAN~NT TR ) —F (7 44— 3 (SerialState) #EE51 5

— AL TICEE L ET,

APL PCDC PCD

APL triggered periodically when message
received (USB_PCDC_PERIODIC)

Call the callback function which is specified by R_SCI_open function

Serial Error ?
NO

YES

R_usb_pcdc_SendNotification ()

R_usb_pstd_TransferStart()

Transmit end call-back

SerialState transmit end call-back

APL triggered when message received
(USB_PCDC_STATUS_TX_COMP)

Interrupt in transfer
Transfer end

CPD

SCl error

/]/ Interrupt

Figure 56 Y FZILIS—BEDOS—HF TR
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5.6.2

ra—F—F

Ta—F— FEIECT, USBHRA MNORELIET =X % USBAHRA MAFIOIRLIXET H—r v A%,

Figure 5-7 (2R L £9,

Receive data count =0

APL

Receive request to CDC host
R_usb_pcdc_ReceiveData()

( PCDC )

R_usb_pstd_TransferStart()

Receive end call-back

Receive end call-back

<
<

(USBC_PCDC_RX_COMP)

e Check receive data size

Receive data

Receive data count > 0

APL triggered when message received

e Copy receive data to transmit data area

|
Transmit receive data to CDC host
R_usb_pcdc_SendData()

R_usb_pstd_TransferStart()

Transfer end call-back

Transfer end call-back

APL triggered when message received

(USBC_PCDC_TX_COMP)

PCD

Balk out transfer
Transfer end

Balk in transfer
Transfer end

It repeats from “Receive

request to CDC host”.

Figure 5-7 Echo Mode ¥—#4# V&
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57 APL AAHEWWEY o—
AU EE 7 o — T USB-3 U 7ILEHULEE TR, USB /L— 73w 7 TOERMERKAZLITICEE LET,

(USB— 1) 7 L N IR ER ]

- USB—3 U 7/ (UART)
DF —4 20 R_ush_pcdc_ReceiveData()
@) 7 ILR— k3%{E4LEE R_SCI_Send()
LIE@ « @ik L

2 U7/ (UART)—USB
@) FTILRET—2EY H LAE R_SCI_Receive()
® 1) 7ILEENIE R _usb_pcdc_SendData()
LIB@ - @O#iR L

The processing ends and usb_pcdc_MainTask
control returns to the scheduler

Message receive processing
R_USB_RCV_MSG

USB_PCDC_STATUS_ USB_PCDC_ USB_PCDC_

TX_COMP TX_COMP RX_COMP Other
- M Je classification

Serial error USB transmit end

notification

transmit end USB_PCDC_PERIODIC

Serial error notification Message transmit processing Periodic startup
transmit-in-progress flag off usb_psmpl_periodic_request() request to task

Serial state processing
ush_psmpl_serial_state_
process()

Portion |nside dotted line is required
for echo mode operation.

L B On
Transmission Wait ?

Transmit-in-progress
flag off

Get num bytes ready for
reading
R_SCI_Control()

USB receive data count
acquisition processing
usb_pcdc_get_rcv_data_cnt()

Serial port transmit processing
R_SCI_Send()

Serial transmit processing
R_usb_pcdc_SendData()

‘ Transmit-in-progress flag on ‘

L

Receive Wait flag on

Serial port transmit processing
R_SCI_Send()

Data receive processing
R_usb_pcdc_ReceiveData()

Return Value ==
SCI_SUCESS

‘ YES

‘ Clear Receive Wait flag ‘

<
<

Figure 5-8 APL MEWMEIO0— (Y 7/1-USB BT — K)
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[USBIL—TF /v o (Za—F— F) TRNEEK]
D USB 7 — % 5z {5 WLEE BA 44 ush_psmpl_ReceiveDataStart()
@ USB 7 — % 24{54LEL R_usb_pcdc_SendData()

< usb_pcdc_MainTask >

The processing ends and control returns to the scheduler.

o

Message receive processing
USB_TRCV_MSG()

Serial error
notification
transmit end

USB transmit end USB receive end

Serial error notification

transmit-in-progress flag off

Other

Message classification

Periodic startup

Message transmit processing
USB_SND_MSG()

Switch input processing
usb_pcdc_sw_process()

Serial state processing
usb_pcdc_serial_state_

process()

Periodic startup
request to task

Portion

for echo mode operation.

Transmit-in-progress
flag off

nside dotted line is required

Transmit-in-progress flag

Off

USB receive data count
acquisition processing
usb_pcdc_get_rcv_data_cnt()

Serial receive data acquisition
processing
usb_cpu_SciDataReceive()

A

Serial port transmit processing
usb_cpu_SciDataSend()

Receive data count

>0

Serial transmit buffer status

checl
usb_cpu_Scit_StxBuffStatus()

Buffer status

Data receive processing
R_usb_pcdc_ReceiveData()

Serial transmit processing
R_usb_pcdc_SendData()

Transmit-in-progress flag on

If data receive processing
could not be performed at
initial connection to the CDC
host or at receive end because
the buffer was full, data
receive processing is
performed at this point.

<

Figure 5-9 APL ABHIE7O0— (Ta2—EF—F)
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6. Communications Device Class (CDC)

6.1  EARH

IOV NI =TI, 2 a=h—a TN AT 5 ZEEED Abstract Control Model H 77 5 & |2 VEHL
LTWET,

PCDC O EREIZLL T D & B Y T,

1. USB 7R A k226 OERERR IR T 2R

2. USBHRA RMMBHDTZ T AY 7 A MIKT DINE
3. USB KA L7 —4iEfE

4, USBRA h~D U TIVIBET T —#i

6.2  Abstract Control Model #E%&

Abstract Control Model 77 7 1%, USB Bé#s & 1ERDET L (RS-232C #2ft) & DR &8 2 Hifli ¢,
WROFET LEMHEHT LTIV r—ar7a s ARMEKRARETT,
UFIEARYZ b =27 CTHR— R TDHI7TAVIZAN I TR ) =T 474 —varziLET,

6.2.1 JFAY TR BMHFR BT NS ZANDER)
RSIW THIEL TS Z FAY 7= & h% Table 6-1127% LET,

Table6-1 CDC 2 3AYY9 TRk

JOIR bk a—F HL):] it

SendEncapsulatedCommand | 0x00 | 70O P TEZHEINF-AT AT FEEEE No
T3,

GetEncapsulatedResponse 0x01 | SendEncapsulatedCommand Ti#{ELfza< No
VRIZHFTBLARUREERT B,

SetCommFeature 0x02 | H#BEED 2 /84 Fa—KH, AV M) —KE No
DEIL HAZETET D,

GetCommFeature 0x03 | #EBEAF®D 2/84 ba— K, Ay M) —KE No
DEW HFAKEERET 5,

ClearCommFeature 0x04 | #EBEAF®D 2/84 ba— K, Ao M) —KE No
DEIE HAIEEET 74 )L MREIZET .

SetLineCoding 0x20 | BIEERZEZITH. BERE. T—2E. Yes
NY)T4EY ., ARYTEY +R)

GetLineCoding 0x21 | RIEEIREEIREZTIIGET S, Yes

SetControlLineState 0x22 | BIEERFIEES RTS., DTR DREFTTI, Yes

SendBreak 0x23 | FL—YEBDEEZEITI, No

Abstract Control Model U 7 = & MZ-2u\ T, “USB Communications Class Subclass Specification for PSTN
Devices”, Revision 1.2 @ Table 11 : Requests - Abstract Control Model 2 L T < 72 &\,

RO1AN0555JJ0215 Rev.2.15 Page 20 of 36
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6.2.2 PIGRYV IR MDT—H 75—~ b
KT FGARGANY T RIS THIFAV I 2R NDTF—F 74—~ MU TR LET,

1) SetLineCoding
UART [HI#REE 2T O BICAR A P RET 227 7 AV 72X FTT,
SetLineCoding 7 — % 7 + —~ v &L FIZRLET,

Table 6-2 SetLineCoding Z#—< v bk

bmRequestType bRequest wValue | windex | wLength Data
0x21 SET_LINE_CODING 0x00 0x00 0x07 Line Coding Structure
(0x20) Table 6-3 £

Table 6-3 Line Coding Structure 7#—< v k

Offset Field Size Value By

0 DwDTERate 4 Number | T—#2IHEKDZEE (bps)

4 BcharFormat 1 Number | R kv F7Ew k 0-1 Stop bit
1-1.5 Stop bits
2 - 2 Stop bits

5 BparityType 1 Number | /817« 0 - None
1-0dd
2 —Even

6 BdataBits 1 Number | T—2Ew bk (5,6,7,8)

AKSIW THR—=FFOREZLFITRLET,

DwDTERate : 1200bps/2400bps/4800bps/9600bps/14400bps/19200bps/38400bps/57600bps/115200bps
BcharFormat : 1Stop bit/2Stop bit

BparityType : None/Odd/Even

BdataBits . 7hit/8bit

2 GetLineCoding
UART B ERERAEZ ZRT D RICHR A PWEET D7 TRV 7 =X FTT,
GetLineCoding 7—4 7 +—~ > &L FIZRLET,

Table 6-4 SetLineCoding 7#—< v bk

bmRequestType bRequest wValue | Windex | wlLength Data
OxAl GET_LINE_CODING 0x00 0x00 0x07 Line Coding Structure
(0x21) Table 6-3 &
RO1AN0555JJ0215 Rev.2.15 Page 21 of 36
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3) SetControlLineState
UART O 7 o —fHlfliHEZ 2R ET DAICHEA NREET L7 FAY J A FTT,
A SIW TiE RTS/DTR Ol 2 78— F L TV EH A,
SET_CONTROL_LINE STATE F—4 74—~ v b Z L FITRLET,

Table 6-5 SET_CONTROL_LINE_STATE Z#+—<v k

bmRequestType bRequest WValue windex wLength Data
0x21 SET_CONTROL_ Control Signal Bitmap 0x00 0x00 None
LINE_STATE Table 6-6 S8
(0x22)

Table 6-6 Control Signal Bitmap Z#4#—< v k

Bit Position St BA
D15 ~ D2 FHOIZUEY L)
D1 DCE DX {EH#EEZ HIfH 0 - RTS OFF
1-RTSON
DO DTE A LT 1 KEEAD DEHN 0-DTR OFF
1-DTRON
RO1AN0555JJ0215 Rev.2.15 Page 22 of 36
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6.2.3 TSGR —F 4 T4 —ay (FRALRADFRR M~DBEH)
KSIW DT T A ) —TFT 47 44— g kbl Zz Table 6-7 127 LE1,

Table 6-7CDC 9 SR/ —T47147—>3 >

J—=TA4T47—>3Y a—F A *F 0t
NETWORK_CONNECTION 0x00 | ry b=V EERREZBEIT D No
RESPONSE_AVAILABLE 0x01 | GET_ENCAPSLATED RESPONSE ~DH%& No
SERIAL_STATE 0x20 | U7 ILERIREEERT D Yes

1) Serial State
UART N— MIRIEZE L 2R L2356, A2 b ~REE@EM 21TV E T

KSIW TEFEA—=N"=F 2T — N)T4xT7— Tb—=Iv7xT7—RHez¥HR—-FLTWET, K
fBEETIEFREN DO =7 — R LGB ATV E S, =7 —zdiei it LT h Rl 2l moss L £

o

SerialState 7 — % 7 #—~ v FE LI TFIRLET,

i
5y

E\,

Table 6-8 SerialState 74— k

bmRequestType bRequest wValue | windex | wLength Data
OxAl SERIAL_STATE 0x00 0x00 0x02 UART State bitmap
(0x20) Table 6-9 S8
Table 6-9 UART state bitmap 24— v b

Bits Field B » s
D15~D7 FHI -
D6 bOverRun F—N—Z I Yes
D5 bParity N T4 I5—EH Yes
D4 bFraming TJL—2 U I5—BH Yes
D3 bRingSignal | &{E(Ring signal)#& H No
D2 bBreak JL—Y E5/Y No
D1 bTxCarrier Data Set Ready: [EI#R A\ E#Ht S L TEIEHATRE No
DO bRxCarrier Data Carrier Detect: [EI#RIZF+ 1) 7#&H No
6.3 TV F&RA Y Mk

2N S/IW Tl Table 6-10 TREND TV RiNA > b &2fHEH L TWDUWVET,
Table 6-10 T KR4 > MLk

bEndpointAddress bmAttributes wMaxPacketSize E |
EP No EiXAR LS L v Max /84y b4 X
EPO In/Out Control 64 FEYVY)IRAM, VSRV IR
EP1 In Bulk 64 (Full Speed) TINAZADLHRR hADT—4H 5%
EP2 Out Bulk 64 (Full Speed) RA IS TFINA AANDT—R IRk
EP3 In Interrupt 16 TINA A SRR FADIKEEBEN
RO1AN0555JJ0215 Rev.2.15 Page 23 of 36
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6.4 PC {48 COM R— KMZHOWT(BH)

Windows OS #5#§ PC | CDC 7 /31 A %48 COM 7F— h & L TR 5 Z L [EETT,

Windows OS #5# PC IZA SIW & 324 L7 RSK R — RZ2 8T 5 &, T=a A L—1 a3 VEREILR .
CDC 7 7 AU 7 = A k@ GetLineCoding } U® SetControlLineState 17> 7% . A COM T34 AL LCTTF
WA AR F =V X ITBERSNET,

Windows 7 /3 A A~ F— 3 ¥ [ZRA COM R — h & L CTRER SN2 1%. Windows XP AZEHEREH D/~ A /3
— A= FNVEDSH —IFNT 7Y TCDC T/ A LT — S IEH ATHETT,

Z—=IFNTFIVDYITNR—FREEITO LT, 77 AU 7> A | SetLineCoding {2 & % UART &%
EMFRETT, F—IFATTVDOUAL L RUMHBATI LT —% (X7 7 A ViEE) 1XEP2 LT
RSK R — Rzt &, RSK AR — R{HIZ> 5 PC ~DF — H kX EPL 26 L CTirbhv £ 4,

H—IF T T VICL > THERZIZZE LT — %2 MAX 237 > S8 X (Full-Speed:64Byte, Hi-
Speed:512Byte) D¥a, Mk T 27T —F R D WML CRET —F 2 X —I T NVICER LW ERHD
ij«o

MAX /3y YA AR OT —Z 25T 5 LT, TRNETIZZELET — B X — I T UIZRR S
NET,
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7. USBRUYZJzINAZa=H—23VTNARIFAXAF54/\ (PCDC)

7.1 EAEERE
PCDC DR ABAEIILL F D L350 T3,

(1) USB 7k & | & OF — & fizik
(2)CDC 7 7 AU &/ T A MIIHE

QR)AIa=lr—arTN\ARITTA) =T 47 47— a  rEEGFH— 2D

7.2 PCDC API| E8%

Table 7-1 12 PCDC APl =& /R L £ 7,

Table 7-1 API Functions

Function Name Description
R_usb_pcdc_LineCodinglnitial LineConding #1 &A1k
R_usb_pcdc_SendData USB E{E 0

R_usb_pcdc_ReceiveData

USB 254018

R_usb_pcdc_ClassRequest

CDC O kO—)LE5iEnie

R_usb_pcdc_task

PCDC A V3 A%

R01AN0555JJ0215 Rev.2.15
Mar 28, 2016
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R _usb_pcdc_LineCodinglnitial

LineCoding #J#i{L

=
usb_er t R_usb_pcdc_LineCodinglnitial ( usb_pcdc_LineCoding_t *linecoding )
5%
*linecoding LineCoding fX €7 —# AR A v ¥
RYE
USB_E_OK D))
LineCoding & ##i1t. L £ 7,
i
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R _usb_pcdc_SendData

USB %5 L
R
void R_usb_pcdc_SendData ( uint8_t* table,
usb_leng_t  size,
usb_cbhinfo_t complete)
5%
*table HRIET — 27 R X
size HRIk YA X
complete JVERSE T A 2 — LN 7 B
RYE
Bk 7T —2 7 LA Table THRESNLT FLUANDL, 55 A X size 53D7 —# % USB X5 L £ 7,
HMETETH., 22—y 7 B35 complete 23FFH S AVET,

1. USB EAEMBLEE I 2 — /N 7 B D 51450 usb_utr_t *mess” T H AL E T,

2. USB-BASIC-FIW DT 7 U r—3 3 >/ — k@ USB 13 FREEA (usb_utr t#EEA) 22 L C<
7230,

i A1

void usb _apl task( void )

{
uint8_t send_data[] = {0x01,0x02,0x03,0x04,0x05}; /* USB send data */
uintl6 t size = 5; /* Data size */

R usb pcdc_SendData((uint8_t *)send data, size, (usb_cbinfo_t) &usb_complete)
}

/* Callback function */
void wusb complete( usb utr t *mess )

{

/* Processing at the time of the completion of USB transmitting */

}

RO1AN0555JJ0215 Rev.2.15 Page 27 of 36
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R _usb_pcdc_ReceiveData

USB {5 /L
R

void R_usb_pcdc_ReceiveData (uint8_t *Table, usb_leng_t size, usb_chinfo_t complete)
5%

*Table USB 1815 AR

size HRik YA X

complete ALBRSE T EN 2 — LN 7 BREL
RYE

USB S fR 2R 21TV &7,

USB 7 Bt A X size 53 DT — X 2558 T XIE MAX Xy " A RO T — 2 225 LT-35
A =Ny 7 B complete 3FEH S uE T,

USB ZAE7 —Z 1%, #8587 —# 7 L A Table THREIN/ZT F LA THE SN HEEICHEM S
\gz—g«()

e
1. USBZA RS R 2 — Ny 7 ISR 51850 usb_utr_t *mess” T HALE T,
2. USB-BASIC-FIW DT 7 U /r—3 3 >/ — h® USB 13 ARG (usb_utr t#1E(K) 22 L <<

720,
it Bl
void usb smp task( void )
{
uint8 t receive datal[64]; /* Data buff */
uintl6é t size = 64; /* Data size */

R _usb_pcdc_ReceiveData((uint8 t *)receive_data, size,
(usb_cbinfo t)&usb complete)
}

/* Callback function */
void usb complete( usb utr t *mess )

{

/* Processing at the time of the completion of USB reception */

}
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R _usb_pcdc_ClassRequest

CDC =t v b m— ViR e AL

=
void R_usb_pcdc_ClassRequest(usb_request_t *request, uint16_t data)
5%
*request JTGAV I ZARNA Yy BE—=UNDRA U H
data 2 hr—VERE AT — UIE
USB_CS_IDST Idle or setup stage
USB_CS RDDS Control read data stage
USB_CS_WRDS Control write data stage
USB_CS_WRND Control write no data status stage
USB_CS_RDSS Control read status stage
USB_CS_WRSS Control write status stage
USB_CS_SQER Sequence error
RY{E
V72X MIATHNCDC 7 T AY 7R NOEH, 2y b a— VA AT — IS LT LB 2 I
CHLET,

KAPLET AL AT TARTANR e LY A RL—3 3 Ty ha— UEERHC T 2 — 18

7B E LTRERLET,
e

i A1

void usb _apl task( void )
{

usb_pcdreg t driver;

/* Control Transfer */

driver.ctrltrans = &R usb pcdc_ ClassRequest;

R usb pcdc Registration(&driver);

RO1AN05553J0215 Rev.2.15
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R _usb_pcdc_Task

PCDC A A »HF R

void R_usb_pcdc_Task(void)

PCDC ALEE S 2 7,
T 7Y NBERSNIAEEAT, T VIR 2w LR
e
ARAPHE2—H T 0T AT LTS,
BAT AL o F L TREINORAPI INA T V2 — N EaND X HITRERLET,
EEEL

void usb _apl task switch(void)
{
while( 1 )
{
if ( USB FLGSET == R _usb cstd Schedule() )
{
/* PCD Task */
R usb pstd PcdTask();

/* Peripheral Communications Devices Class Task */
R usb_pcdc Task() ;

/* Peripheral Communications Class Application Task */
usb _pcdc main task();
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7.3 a—VERT T
PCOBMEMT 27 4 A7 V7 E T =T NEBLONA TERT — T NVEAERT D MERHY £, o7
JL® r_ush_echo_apl_descriptor.c ® 7 7 A /LA BEITVERR L T 12 & W,

SEHMIL, L P& USB Device USB Basic Mini Firmware =z —#—X'v== 7/L% ZHR 2 &0,
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8. AZa=H—>3riR—k FS4/\(CPD)
A a=l—3 a3 R— kK74 3L CPD) 1X. RSK UART v VU 7Lilfg K7 A4 /3T,

RSK LIS HIW BRBE T S 25613, RS BREICEDEIY U TVEE R 7 A4 N2 ME T
él/\o

8.1 RL78 U —X

RL78 v U —XTHEHLTWA YU THEE RTA NI, RXVI—XATHEHLTWAT 7Y r—va )/
— bk (Document No. ROLAN1667EU)D KT A /NIZHELL CTWEd, U TVEE R 7 A 2304 API B L U]
BIZoWTIZ, 27TV r— gy /) —hEBRLTIEEN,

8.1.1 S REREEE

1. U 7R — K HW(SCl)DiE(E 1k
(1) [EI#-E FE 1200bps~115200bps
2 RNUVTFavv b (L, B &%
3 AbyFEyh QY 2EY )
4 7—4E Tryh, 8y )
2. E{EHERE
VU TNAR—= b ~OEEIEL, BET—FEZCPDOETHI VI Ny Ty~ L, KET—HFx
TTAEIDIARIZ LD 134 N TOBEEITVET,
3. ZAGHne
DU TR — MOHT 22 EEMEIL, ZET—Z I NVEIV AR IV ZIE LT —%% CPDOAETHY
VIR Ty L ET,
CPD D#EET 2ZET — X FiAH L API 2 LT, ZET — XU ZT-> T Z30,
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9. e?studio AFRAY Y bODEY TV
(1). e?studio ZEE L T2V,
¥ X U Te? studio ZET 554, Workspace Launcher ¥ A 7 a V7 REREINEFTOT, 7B d=
7 NERMNT D007 A N EFELTIIEI N,
(2. [Z7ANM -[ArFR—=FERIRLTLEEN, £ VR—bORIRY A T a /BN ERENET,
@). A E— FOBREET, BEFT0V=s bET— 7 RS AN] ZRR LT &L,

EE—— e
=R .
M
FN4T - TP ANERRT LS N~ SERIOD T MR LET. [L=5]

A 2= b - U—RDER(S):
JILEAH

= Rename & Import Existing C/C++ Project into Workspace
a# Renesastt@B 7O - T7 L
B 7—haTF - I7TI
0 T7AIL - AT A
| BETOz o bEI—HAR—2N |
C#FE

> = C

> (= CVS

> B AL

> (= O— RE&AL

b (= F—L

SN = | Y

AN =

Figure 9-1 A > &R— b DR

4). [M—FTaL 27 FVORR])O BRI AZZTLT, lceproject) (Fry=2 77 A/L) M
IS 7 A VZ @R T RS,
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e o1 e

TOT o O h— B
B0 Edipse FOT T4 MEBRETEF 7 Lo M- EBRLET. 7
@ — - T L U—GERT): | - SHE(R)...
O F—HAT - T7AILOERA): £5(R)...
Tosz4 ME):
TARTER(S)
ATzs
Ul5ARLETOST S MEEEH)

FOTzH bEI—HAR—AICIE—(Q)
F19—52~—RBICFEET3I0T T4 MEET()

T—E24 - b
[E2—F24 - v bicFOz T4 hEEN(T)
D= - 2w RO} ZR(E)...

Figure 9-2 vy =7 hOA 33— NEE

G). [&T1ZZVv” LTFEWN,
TVl DT = A ZADA Y — P RET LET,
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10. e?2studio 7O H & CS+THERAT S84

AK7ra vz r M, HERE e?studio TIERENTWET, A7/ % CS+TEHESE LA
TROFINEZIT-> T ZENY,

[Note]

rcpc 7 7 A Vi, workspace\RL78\CCRL\(MCU 4) 7 + /L ZNICHE S TWET,

HTEE.

CS+#&EEL., [RF—F]AZa—
PR

[e2 studio/CubeSuite+/
High-performance

bt
1.

@ FoszorEE

QQ [1 « T4 FFax> b » e2studio » workspace » SamN

R HLWITALS—

W75y T Y ORFaMS~SATSY
Embedded Workshop/PM+® EEEER Somec
7D917F§ﬁ<] #EIRT 5, & 5175y =

- l-‘ttﬁ.l:' 2 - - - el ;—T:rt;aiieDebug

Release

&8 O-N)L 7125 (C)
& O-AL 7122 (D)
@ O-ALFAR7(Q) |

LR F[.repc] DI 74 L%
?RL'C[B%K]'IK@/%WT

A

[e2 studio FH7°D~/17P~ )
I7AIV]IERER,

eastudoATOST - 77 +
B<(0) |+ | Fr>t

|| Sample.rcpc

JOS o hEEEE
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