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USB Peripheral Communications Device Class Driver (PCDC) Firmware Integration Technology
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K77V r—ay/— T, Firmware Integration Technology (FIT) %{#f L7, USB Peripheral

A3 22— alTFNA AT TART AN (PCDC) IZOWTHHALEY, AFY 2 —/Li% USB Basic

Host and Peripheral Driver(USB-BASIC-FW FIT &2 = — /L) LA DE D Z L TEEL £4, Uk, AE

Ya—/% USBPCDCFITEY 2 —/LEFRLET,

WERTINA R
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RX64M 7 /v —7
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RX671 7 /L —7

KT IV r—vay/)—beio~vf ar~#lHT 556, TO~A a2 OEIChbETCEREL, +

TRHi LT 7EE 0,
BERFa AV
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. RX64AM /' N—TF a2 —HF—Xw=a2 T/ N—RT7 =T (F¥= A2 b No.RO1UH0377)
5. RXTIMZ V—TFa—P—X<v=a27)b "— KT =T (F¥= A2 b No.ROTUH0493)
6. RX65N/RX651 /' /) —Fa2—H —X~v=a2T /) »"— KU x=T7H (K& = A2 No. R0O1TUH0590)
7. RXB65N/RX651-2M /' ) —F 2 —HF— X< =27 ) N"—RT7 =T (K¥ = A2 ; No. ROTUH0659)
8. RX66T /' N—Ta—H—Av=a7 /)L "~ K7 =7 (F¥= x> No. ROTUH0749)
9. RX72T /' N—TFa—H—X~v==27/)L "—FT7=7# (F¥= A2 No. ROTUH0803)
10. RX72M /' —TF a2 —HF—X<w=a 7 ) N—R7 =7 (FF= A2+ No. RO1TUH0804)
11. RX66N /N —TF 2 —HF—X<v=o2 7). N—RT7 =T (K¥= A b No. ROTUH0825)
12. RX72N /' )V —F a—H—X~v=27 /)b "= KU = 7H (F& = A > F No. R0O1TUH0824)
13. RX671 /v —T a2 —H—Xv=a7 /L "= U =TfH (K¥= A2 No. ROTUH0899)
14. USB Basic Host and Peripheral Driver Firmware Integration Technology 7 7'V 7r—3 >/ — |
(F% = A > No. RO1AN2025)
— xR LT ha=g AR—LR—
[ http://japan.renesas.com/]
— USB 7 /34 ZA—
[ http://japan.renesas.com/prod/usb/]
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1. =

USB PCDC FIT <& = —/V{, USB-BASIC-FW FIT £ a2 — /L LA EDE D Z & T, USB Peripheral
a3 2= —va TN, AT T ART AN (LI PCDC &Eitik) & LTEMELEJ, PCDC I%, USB =
Ra=—a T, AT T AMEEE (LI CDC & itik) @ Abstract Control Model (Z#E#L L . USB 7~ %
NEDBIEEITHOZENTEET,

PIFIC, AV 2= NP R—FLTWHHEREEZRLET,

USB iRk A k& DF — X #Ri%k
- CDC 7 7 AV 7 =& NMIGE
A3 22— arTNA AT TR =T 4T 4 r—a CEET— B AD#A

1.1 BEBEHEAHACESL

ZDORIANEMSTT TV r—varrnal 7 LuElT 25613, USB Basic Host and Peripheral
Driver Firmware Integration Technology 7 7" U /77— a3 >/ — M (K& = A > ks No.RO1AN2025) % & A\ V7=
FEETLoBBEWLET, ZOT7 7Y r—va /) — N, Ny —TU D "reference_documents"~ +
NEZHY ET,

1.2 3FEEH

AKRFTANE, USBBGEEMEZRGET 20D TIEH Y T A, VAT AZHEA SN HEIE. BEERIC
BITDEERGEEL S & LV SRR T S A 2R DR 2 Eii L T 72 auy,

13 HE-E

KERCERA SN HFEERFEIZLLTO LB TT,

ACM : Abstract Control Model.

APL : Application program

CDC : Communications Devices Class

CDCC : Communications Devices Class Communications Interface Class

CDCD : Communications Devices Class Data Class Interface

CPD : Serial Communication Port Driver

H/W : Renesas USB device

Non-OS : USB Driver for OS-less

PCD : Peripheral Control Driver for USB-BASIC-FW

PCDC : Periperal Communications Devices Class

PCDCD : Periperal Communications Devices Class Driver

PDCD : Peripheral Device Class Driver (Device Driver and USB Class
Driver)

PSTN : Public Switched Telephone Network, contains the ACM (above)
standard.

RTOS USB Driver for the real-time OS

RSK : Renesas Starter Kits

USB-BASIC-FW : USB Basic Host and Peripheral Driver

1.4 USBPCDCFITE®Ya—)L

AREY2—)VE, rusb basic #FEH L7727 vy MIMABALMERS D 9, Yuv=y MR
AP, APl 3% Z & CUSB @ HIW il 247 F 9,
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2. YIbUTTHER
Figure 2-1(Z PCDC D& ¥ = — /L, Table 2-112F ¥ = — /VHSEMEE 2R L £ 7,

User application (APL)

USB Peripheral Communication
Device Class Driver (PCDC)

USB Basic FIT Module (r_usb_basic)

USB Peripheral Control Driver (PCD)

USB Host controller (H/W)

Figure 2-1 £ 1 —/LERE

Table 2-1 FE S 1 —/LIBEEHE

EVa—-ILE HRERIE
PCDC APLM™NSD CDCICBET AUV IR MEEY, T—2EEEZPCDAERLET,
PCD USB Peripheral H/W #lfil K5 4 /A TY,
CPD YT IIKR—LDHEIE RS A /8T,
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3. API 1§

KRT A0 APLIT LR B ZD APl Dfv 4 BEHEIZHE> TV ET,

31 N—FDIT7DER

TEENC 725 MCU 3L F ORREZ ¥R — F L TW O BERH Y £,

® USB

3.2 VIO TTDENXR

SO RTAREEFO Sy =D fefe LTOE T,

® r bsp

® r_usb_basic

3.3  EMERESRIRIE

ZDORTANROEMEMRRE L L FIORLET,

Table 3-1 Bi{FfEEIRIE

HE AE

cavi4s LAY RILY FAZH RE C/C++ Compiler for RX Family V.3.03.00
(HEBRRBBREDT 74 /L FEREIZ"-lang = c99"1+ T2 3 U %iB1N)
GCC for Renesas RX 4.08.04.201902
(MHERRBREDT 7+ )L FEEEIT"-std = gnu99"4 < 3 > %1B1N)
IAR C/C++ Compiler for Renesas version 4.12.01

Y73 ALOS FreeRTOS V.10.0.0
RI600V4

IVTATY JRLIVTATY | EWTIVTATY

EVa—-ILOYEDIY Rev.1.31

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

R b+

8

1=

TRLOD OS (28t LEMEMRE Z1T> TVET,
1. Windows® 8.1
2. Windows® 10

34 ERAYTIEYVRAH#RSZ

ZDORTANPERT2EI VALY 2 2L IR LET,

Table 3-2 AT HEVRAANIZI—F

| FINA R |

BYIAHRY 5
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RX64M USBIO B YA (RN 2 FEF: 189, BV AHERES : 62, #IREE|YAH B)
RX71M USB DOFIFO0 & Y A# (N9 2 &S 34) / USB D1FIFO0 & Y iAH (R4 2 &S 35)
USBRO E| Y A#H (R 2 FF:90)

USBAR | Y A (RY 2 FEE: 94)

USB DOFIFO2 | Y iAA# (R4 2 &S 32)/ USB DIFIFO2 E| Y ;A# (R 2 &S 33)

RX65N USBIO BlYAH(RNY 2 ES: 185, BIVAHAERNEFS : 62, FIREE|YAH B)

RX651 USB DOFIFOO0 | Y ;A (%5 2 &S 34) / USB DIFIFO0 | Y ;A# (R4 42 &S 35)
RX72M USBRO Z| Y A& (NI 2 %&5:90)

RX66N

RX72N

RX66T USBIO E| Y 5AH (XY R &S 174) | USBRO E| Y 5AF (R 2 &S 90)

RX72T USB DOFIFOO0 | Y ;AF (%5 2 &S 34) / USB DIFIFO0 | U AH (R4 2 &S 35)
RX671 USBIO & Y :AH (RN 2 EFEF: 185, BIVIAAERES : 62, EIREE Y AH B)

USB DOFIFO0 Z| Y 5A#(R 4 4 &E: 34) / USB D1FIFO0 B Y A (A% 4 &S 35)
USBRO &l Y ;A (NY 2 FES:90)

USBI1 Bl Y AR (NI 2 ES: 182, BV AHERES : 63, FRBEIY AH B)

USB DOFIFO1 £ Y A& (R4 2 &S 36) / USB DIFIFO1 2| Y A (R4 4 BE: 37)

35 A~AYFIFAIL

TRTOAPIFEOH L EZENEYR— T 5A( %7 2—REFITr_usb_basic_if.h & r_usb_pcdc_if.h
IRl ST ET,

3.6 BHa

Zo7rny=2 MEIANSICI Z M L TWET, ZAbDM T stdinth TEZSNLTWET,

3.7 A 2IIA LB DERE

I RA NVEEOFREIZOWTIL, 6. 27 47 L—3 a3 (r_usb_pcdc_config.h)] #3 LV USB
Basic Host and Peripheral Driver Firmware Integration Technology 77U 7r—va >/ — M R¥= A b
No. RO1AN2025)D [z 7 4 ' L—v g v BEESR LTI EE,

3.8 ROM /RAM H-1 X

K REZ A 30 ROM/RAM H A ZZ LA FIZR LE T,

1. CC-RX (fi{k 1~/ : Default)

(1). Non-OS
I T = v 7 EhEhy I T = v 7 FEENERE
ROM # 1 X 22.0K /31 [ (Note 3) 21.6K /31 [ (Note 4)
RAM H# 1 X 55K /"1 k 55K /"1 |k
(2). RTOS
a. FreeRTOS
ST = v 7 Ll ST = v 7 IEFENukF
ROM ¥ 1 X 35.4K /X1 I (Note 3) 35.0K /31 I (Note 4)
RAM 1 X 21.0K A1 b 21.0K A1 b
b. RI600V4
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GIETF = v 7 FEhils

GIETF = v 7 TNk

ROM # A X

38.6K /31 I (Note 3)

38.2K /31 | (Note 4)

RAM # 1 X

11.4K /31 b

11.4K /31 b

2. GCC (fi#fkL L

:-02)

GIETF = v 7 FEhils

GIETF = v 7 TNk

ROM #1 X

271K /31 bk (Note 3)

26.6K /3 b (Note 4)

RAM # 1 X

53K /XA k

53K /XA k

3. IAR (&b L~/ Medium)

GIBTF = v 7 FEhils

GIETF = v 7 TNk

ROM #1 X

21.4K /31 bk (Note 3)

20.9K /31 bk (Note 4)

RAM # 1 X

4.0K /31 k

4.0K /31 k

[Note]
1. EFEOY A XiZiL, BSP B X UM USB Basic Driver @ ROM/RAM ¥ XNE F i CTUWVET,
2. FERIIV2aT ATy g AREROY A X T,

3. [51¥F = v 7 FEfiF| o ROM ¥+ Xix, r_usb_basic_config.n 7 7 1 LIND
USB_CFG_PARAM_CHECKING E#!Zxf L USB_CFG_ENABLE #{57E L /2B DOE T,

4.  T51¥TF = v 7 FEEMER O ROM ¥ XX, r_usb_basic_config.h 7 7 A LIND
USB_CFG_PARAM_CHECKING E#IZxf L USB_CFG_DISABLE #{5E L 7=l DE T,

5. RTOSZiX., U7 /%A 2 0S8 D ROMRAM #A XNEENTNET,

39 SBl#

API B 5150z A & h &R I oW Cid, USB Basic Host and Peripheral Driver Firmware
Integration Technology 7 7"V -7—3 2> /— K F& = A > b No.ROTAN2025)N D k| OEE S
LTL7EEn,

310 FITEYa—ILDOEMAE

AREV2a—VE, EHTE27a =7 NTEIZENTA20ERHY £9, Lx P AT, Smart
Configurator Z i L7=(1) . (3)D:BIN FiEZH#ESE L CTuvE 9, 7272 L. Smart Configurator (%, —#? RX
F A ADBE— h LTUEF, oA kST RX F A R IZOTIE) © (@)D HE % L
TLIEEWN,

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

e? studio ™ Smart Configurator Zf# ] L C, BEIMIZ=—H 712 =7 MIFIT £Y a2 —/L&iB
LET, #ﬁ"ﬂi X, 77U sr—v =3 /—b [Renesase?studio A~—h a7 47 L —H% 2—
PF— A K (R20AN0451)] #ZR L T Z &0,

(2) e?studio [T FIT Configurator Z#fiHH L C FIT £ = — Vv ZBMMT 555

e? studio ® FIT Configurator Zffi ] L T, HEMWIC2—F 7oy =2 MIFITEY 2 — L ZEBNT
HTENTEET, GEMIE., 77V —v a7 —bF IRX 773V e2studio (ZHAIATe ik
Firmware Integration Technology (RO1AN1723)] =&ML T &0,

(3) CS+_ET Smart Configurator Z M L C FIT €Y 2 — L &B8M7 554
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CS+ ET, A% K7 1 kit Smart Configurator £/ LT, BEINICZ—YF 7oy =7 MZFIT
EFEVa2—VEBIMLET, FMiZ. 77V r— 2/ — b [Renesas e?studio A~v—h +»
T4 b—4 a—HF—FH 1 K (R20AN0451)] #ZHL T 7Z 30,

(4) CS+LTFITEY 2—ZBINT 254

CS+ LT, FHCa—HV7Fud=/ MIFITEY 22— &2BMLES, M. 77V 45—
J— kK IRX 77 VU CS+iZflAiATe 5 Firmware Integration Technology (RO1AN1826)] % %
LT EEn,
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4., AZIa=H—32FNLRXYS5X (CDC) . PSTN and ACM
4.1 EAHeE

CDC %, a3 2=k —3 3 T /3( A7 T A%k Abstract Control Model %77 & 2 (42%HMR) I
L TWET,

4.2 Abstract Control Model {2
Abstract Control Model 7 7 7 1%, USB #2s L kDT T 4 (RS-232C #:f5t) & DR &2 H D 2 il
T, WEROET L2EZHHTHET T r— a7l T ARERTRE T,
DLFICASW CYR—=FTB7 TRV IR VTR ) =T 4 74— arzit LET,
4.2.1 DSAYHY TR (KRR Fo>TFTINL AADEH)
RKRIFANIUTOI TR I A NeSETAET TV r—raryrul I AZ@mLEd,

TV r—=varra s ATOr 7 AY 7 A MLBIZOWTIX, USB Basic Host and Peripheral
Driver Firmware Integration Technology 7 7'V /77— 3 >/ — M (K& = 2 > b No.RO1AN2025)N D [ 7 5
A2V 7T AR OEZZRLTIEZIN,

Table4-1 CDCY3RAVIITX}

DY IRk a—F BTLL]
SetLineCoding 0x20 BENREEETI>. (BERE, TR N)JTaEY
FARYTEY FR)
GetLineCoding 0x21 BIERRBRTEREZTIGT D,
SetControlLineState 0x22 BIEERHIEES RTS, DTROFREFT1TS

Abstract Control Model VU 7 =X MMZ-2W\W Tk, USB Communications Class Subclass Specification for
PSTN Devices Revision 1.2 ® Table11 : Requests-Abstract Control Model 22 L T TF XUy,
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4.2.2

DSAYHGITRAMDT—RIA—T Y b+

CDC B#ET B TAV I A DT —Z 73—~ bELLFIZELET,

1. SetLineCoding

UART [EREREZIT O BIZHR A RRTANRA AWK LTEET L7 T AV 72 A N TT,
SetLineCoding 7—% 7 +—~» FZ LI FIZR L E T,

Table 4-2 SetLineCoding 74—< v bk

bmRequestType t bReques wValue | windex | wLength Data
0x21 SET_LINE_CODING 0x00 0x00 0x07 Line Coding Structure
(0x20) Table 4-3 Line Coding
Structure 7 + —< v SR

Table 4-3 Line Coding Structure 7 4—< v k

Offset Field Size Value Description

0 DwDTERate 4 Number T—RIHERDIRE (bps)

4 BcharFormat 1 Number AryTEw k 0-1 Stop bit
1-1.5 Stop bit
2 - 2 Stop bit

5 BparityType 1 Number N T4 0 - None
1-0dd
2 - Even

6 BdataBits 1 Number T—2Ev bk (5,6, 7. 8)

2. GetLineCoding

UART [EI# R ERRE R FERT D BICAHRA FRT AL R LTEET D7 7 AV 7= A M TT,
GetLineCoding 7—4# 7 +—~ v &L FIRLE T,

Table 4-4 GetLineCoding 74—< v k

bmRequestType t bReques wValue | windex | wLength Data
0xA1 GET_LINE_CODING 0x00 0x00 0x07 Line Coding Structure
(0x21) Table 4-3 Line Coding
Structure 7 + —< v SR

3. SetControlLineState

UART @ 7 v —HllfIE 5 &R ET D HIZHRA MR T AL ZH L TEET L7 T AV 72 A RTT,
K S/W Tix RTS/DTR Dffil{fl & AR — h L TWEH A,
SET_CONTROL_LINE_STATE 7 —# 74—~ v & U FITRLET,

Table 4-5 SET_CONTROL_LINE_STATE 7#+—=w k

bmRequestType t bReques wValue windex wlLength | Data
0x21 SET_CONTROL_ Control Signal Bitmap 0x00 0x00 None
LINE_STATE Table 4-6 Control Signal
(0x22) Bitmap 7+ —< v S
Table 4-6 Control Signal Bitmap 74+ —< v ~
Bit Position Description
D15~D2 FH Oty k)
D1 DCE M:%{EHREZ HI# 0 - RTS OFF
1-RTS ON
DO DTE WAL T« KEEHND@EE 0-DTR OFF
1-DTRON
R0O1AN2030JJ0131 Rev.1.31 Page 10 of 19
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4.2.3 DSR)—FT47145—3ay (FiIsL RA-RR bADE)
KSW DT TR ) —F 4T 47— a iPnI3Ex % Table 4-7 FRIZR L E T,

Table4-7 CDCYHY SR/ —T4«47—>3>

/—=T474%7—Y3av O—F &5 BA X1
NETWORK_CONNECTION 0x00 | vy FD—YEHFKREENT S x
RESPONSE_AVAILABLE 0x01 | GET_ENCAPSLATED RESPONSE ~MDH% x
SERIAL_STATE 0x20 | Y 7ILEHRIREEEMT S o

1. SerialState

RSW CHA—A—FTT— SYFAxT— TL—I VT T—RilEYH—F LTOET, ff
RERBANAEACRIED B = 7 —HeH LB a AT E T, =7 — & IER L C b IRIEEAN & ek (5 L %
A,

SerialState 77— % 7 r—~< v FELU TR LET,

Table 4-8 SerialState 74+—< v k

bmRequestType bReques wValue windex | wLength Data
0xA1 SERIAL_STATE 0x00 0x00 0x02 UART State bitmap
(0x20) Table 4-9 UART State
bitmap 7 #—< v F S

Table 4-9 UART State bitmap 74+—< v k

Bits Field Description %t it
D15~D7 F# -
D6 b_over_run F—nN—5ITS5—KH o
D5 b_parity NYT4IT5—RH o
D4 b_framing IJL—I VT IS5/ ©
D3 b_ring_signal &1E (Ring signal) #=%0L 1= X
D2 b_break JL—YEERE x
D1 btx_carrier Data Set Ready : [ElfEh\&#k S TEIEATEE X
DO brx_carrier Data Carrier Detect : [E#RIZF v 1) 7 H X
RO1AN2030JJ0131 Rev.1.31 Page 11 of 19
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43 PC O{E%E COM R— KIZDWL\T (B¥E)

Windows OS #4# PC (% CDC 7 /31 A Z {48 COM R — k& L CHIFT 5 Z LB A[RETT,

Windows OS #5#; PC ICA S/W 2324 L7 RSK R— R& 5L, == AL —T 3 VRTEICH &,
CDC 7 7 21U 7 = A k@ GetLineCoding } * SetControlLineState % 17> 7%, (K COM 7 /314 A L LT
TN AT F—T ¥ |[ZBEFEINFE T, Windows T34 A< 32—V v IZH COM R — k& L TRE I
#1%. WindowsOS fEHEHEHFL D /NA /8—F —I F LD HZ —IF LT 7Y TCDC T35 R & F—F@BEN
AIHE T,
=TT FIDOY TINR— I EREEITH)>Z LT, 77 AU 7 =X} SetLineCoding (2 & 5 UART
RIENHRETT, ¥—IFT AT FVDOTAL L RUNB AN LT —4% (X7 7 A ViERE) X EP2 24
L TRSK AR— F~EEE L, RSK R— R/ 5 PC ~DF — X #5513 EP1 2 L TiThbh £,
A= FNT T VLo TUIRKBIZZE LT =2 BN MAX 37 b A XOEE, kT2 7 =405 5
CHIBIL CZET — X 2 X — I FVICER LN ERZBH Y 9, Z0OHE, MAX X7y M A XKD
T—AEZETHIET, TNETICZE LT — RN F—I FIVZERREINET,
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5. API

TV = arFa s g ANTHEMT S APLHIZSUWTiL, USB Basic Host and Peripheral Driver
Firmware Integration Technology 7 7'V 7r— 2 >/ — M RF¥ = A > s No.ROTAN2025)N D TAPl| O
ML TLEEN,
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6. AY27445L— 3> (r_usb_pcdc_config.h)
BHERED VAT M T T ORE L BEV LET,
[Note]

W9 r_usb_basic_config.h 7 7 A /MZxE T 28E B BV L E T, r_usb_basic_config.h (22Tl
USB Basic Host and Peripheral Driver Firmware Integration Technology 7 7’V 77 —3'a >/ — M K¥ =
A2 K No.RO1AN2025)ND a7 4 7 L—va v ) OBEZZHEL T E SN,

1. A TEOE
T AL TCHEAT 2 TE S EREL TLIEE0,
(1). Bulk IN, Bulk OUT #zxi%

Bulk IN, Bulk OUT #5256 TEH 2 /31 7EFZ(PIPE1 75 PIPES)ZfEE L T2 &\, 228,
USB_CFG_PCDC BULK IN & USB CFG_PCDC BULK OUT {Zxf L. [E U %A 7H/EEIIFEE L2 T
<TE&EW,

#define USB_CFG_PCDC_BULK_IN ™A 7 F5 (USB_PIPE1 7> USB_PIPES)
#define USB_CFG_PCDC_BULK_OUT A 75 (USB_PIPE1 7»& USB_PIPES)

(2). Interrupt IN #5325
Interrupt IN #5325 T 9% /31 7% 5(PIPE6 2> 5 PIPEQ) A fRE L T 72X\,
#define USB_CFG_PCDC _INT_IN A 7% 5 (USB_PIPE6G 7% USB_PIPE9)

RO1AN2030JJ0131 Rev.1.31 Page 14 of 19
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7. CDC RKSAI\DODA AR M—JL

USB Host2’PC(Windows®) D54, £ DPCIZxt LCDC KT A N& A VA M—NT2MERHY 3, A7
077 ADEXAREITIZRSKEPCIZHEwT 25 &, Figure 7-112RT 7 4 F— RBRR I, CDCRF A NDA
A R—=ADBTDOIVET,

(1), TAA~Fx=TV X I, FIAR—YT NI =TOFEHFHZRRLET,

(2. (m2rbEa—4—%2ZRLTRIANRN—VYT I TZRELET (R ) Z&IRLET,
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