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ACIA Asynchronous Communication Interface Adapter

bps bits per second /
CRC Cyclic Redundancy Check

DMA Direct Memory Access CPU

DMAC Direct Memory Access Controller DMA

GSM Global System for Mobile Communications EFDD-TDMA

Hi-Z High Impedance

IEBus Inter Equipment Bus NEC

I/O Input / Output

IrDA Infrared Data Association

LSB Least Significant Bit

MSB Most Significant Bit

NC Non-Connect

PLL Phase Locked Loop

PWM Pulse Width Modulation

SFR Special Function Registers

SIM Subscriber Identity Module ISO/IEC 7816 IC
UART Universal Asynchronous Receiver / Transmitter

VCO Voltage Controlled Oscillator
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2C83h 2CC3h
2C84h 2CC4h
2C85h 2CC5h
2C86h 2CC6h
2C87h 2CC7h
2C88h | DTC 9 DTCD9 2CC8h | pDTC 17 DTCD17
2C89h 2CC%h
2C8Ah 2CCAh
2C8Bh 2CCBh
2C8Ch 2CCCh
2C8Dh 2CCDh
2C8Eh 2CCEh
2C8Fh 2CCFh
2C90h | DTC 10 DTCD10 2CDOh | DTC 18 DTCD18
2C91h 2CD1h
2C92h 2CD2h
2C93h 2CD3h
2C94h 2CD4h
2C95h 2CD5h
2C96h 2CD6h
2C97h 2CD7h
2C98h | DTC 11 DTCD11 2CD8h | DTC 19 DTCD19
2C9%h 2CD%h
2C9Ah 2CDAh
2C9Bh 2CDBh
2C9Ch 2CDCh
2C9Dh 2CDDh
2C9Eh 2CDEh
2C9Fh 2CDFh
2CAOh | DTC 12 DTCD12 2CEOh | DTC 20 DTCD20
2CA1lh 2CE1lh
2CA2h 2CE2h
2CA3h 2CE3h
2CA4h 2CE4h
2CA5h 2CES5h
2CA6h 2CE6h
2CA7h 2CE7h
2CA8h | DTC 13 DTCD13 2CE8h | DTC 21 DTCD21
2CA%9h 2CE%h
2CAAh 2CEAh
2CABh 2CEBh
2CACh 2CECh
2CADh 2CEDh
2CAEh 2CEEh
2CAFh 2CEFh




2CF0h

2CF1h

2CF2h

2CF3h

2CF4h

2CF5h

2CF6h

2CF7h

DTC

22

DTCD22

2CF8h

2CF9h

2CFAh

2CFBh

2CFCh

2CFDh

2CFEh

2CFFh

DTC

23

DTCD23

2D00h

2D01h

FFDBh

OFS2

30 163 170

FFFFh

OFS

29 48 162
169 498
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R8C/3GA
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1.
1.1
R8C/3GA R8C CPU R8C CPU
M
EMI/EMS
R8C/3GA BGO ( ) (1KBx 4
)
1.11
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R8C/3GA 1.
1.1.2
1.1 1.2 R8C/3GA
1.1 RB8C/3GA (1)
CPU R8C CPU
89
50ns (f(XIN)=20MHz VCC=2.7~5.5V)
200ns (f(XIN)=5MHz VCC=1.8~5.5V)
16 x 16 432
16 x 16 32 .32
( 1M )
ROM RAM 1.3 R8C/3GA
3 0 1
/O 1
CMOS 119
19
4 XIN
XCIN (32kHz)
( )
XIN
12 4 8 16
(
( RE)
69
7 (INTx 3 x 4)
7
14 x 1( )
DTC ( 1
) 23
2( )
RA 8 x 1(8 )
( ) ( )
RB 8 x 1(8 )
( ) (PWM )
RC 16 x 1( / 4 )
( ) PWM
( 3 ) PWM2 (PWM 1)
RE 8 x 1
( )
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R8C/3GA

1.2 R8C/3GA 2)
UARTO I/O I/0
UART2 I/0 I/O 12C (12C
1(12C )
(SSU)
12C 1(SSuU )
LIN LIN 1( RA UARTO )
AID 10 x 8 &
D/A 8 x 2
A 2 ( 1 2 )
B 2
VCC=2.7 5.5V
10,000 ( )
1,000 ( ROM)
ROM ID
BGO ( )
] f(XIN)=20MHz(VCC=2.7~5.5V)
f(XIN)=5MHz(VCC=1.8~5.5V)
6.5mA (VCC=5V f(XIN)=20MHz)
3.5mA (VCC=3V f(XIN)=10MHz)
3.5u A (VCC=3V (F(XCIN)=32kHz))
2.0y A (VCC=3V )
-20 85 (N )
-40 85 (D Y( 1)
24  WQFN
PWQNO0024KC-A
1. D
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R8C/3GA

1.2
1.3 RS8C/3GA 11 RB8C/3GA
1.3 R8C/3GA 2008 11
ROM RAM
ROM
R5F213G2ANNP () 8K 1K x 4 |1K PWQNO0O024KC-A |N
R5F213G4ANNP () |16K 1K x 4 11.5K PWQNO0024KC-A
R5F213G5ANNP () [24K 1K x 412K PWQNO0024KC-A
R5F213G6ANNP () [32K 1K x 4 125K PWQNO024KC-A
R5F213G2ADNP () |8K 1K x 4 11K PWQNO0024KC-A |D
R5F213G4ADNP () [16K 1K x 4 |1.5K PWQNO0024KC-A
R5F213G5ADNP () [24K 1K x 412K PWQNO0024KC-A
R5F213G6ADNP () |32K 1K x 4 12.5K PWQNO0024KC-A
()
()
R5F 213G 6 ANNP
NP  PWQNO0024KC-A (0.5mm 4mm )
N -20 85
D -40 85
ROM
2 8KB
4 16KB
5 24KB
6 32KB

R8C/3GA

R8C/3x

1.1 R8C/3GA
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R8C/3GA

1.3
1.2
Pt 40 4
e v v
| PO | P1] | P3| |
UART
110
® x2) XIN-XOUT
RA(8 x 1) i
RB(8 x 1) 2c ssu
RC(16 x 1) 8 x 1 XCIN-XCOUT
RE(8 x 1) ( ) CIN-XCOU
LIN
(14 )
B
AD
(10 x 8 )
A
D/IA
(8 x2) DTC
R8C CPU
ROH | ROL 3B ROM
R1H [ RIL ) )
R2 ISP
R3 S RAM
- INTB ( 2
AL
FB [ FLG |
N
1. ROM
2. RAM
1.2
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R8C/3GA 1.
1.3 14

8 —~

€ 3

13) 3)

g x

£ y

<755 R
S % a S
C 5 X x
X g & [3)
SER ©oF
SXE L
xl—“'x w
I b 35Xy
ELLDUt>
w o o9 =
3E9ERE
>3235¢&g0
43 3330
2zzxkEZQ
<< zES 3
oS o0 e
L e e B R |
[ S« T a N A E A H o B
FEEEEE

P1_O/ANS/LVCMP1/KIO(TRCIOD) <>
PO_7/ANO/DAL(/TRCIOC) +—»
PO_6/AN1/DAO(/TRCIOD) <+—»

PO_2/AN5(/TRCIOA/TRCTRG) <+
PO_1/AN6(/TRCIOA/TRCTRG) <>
P4_2I\VREF —»

19

Z—_OI R8C/3GA
m|

22]  PwQNOO24KC-A
( )

[RI8]
O

-]
[~]
<]
=]
[]
o]

[ [=1[1[=E1[E][F]

PIEELd

—

(/XCOUT) +>

MODE —»
VSS/AVSS —»

(IXCIN) <>
VCCIAVCC —»

RESET

P4_6/XIN

P4_7/XOUT

P1_7/IVCMP1/INTI(/TRAIO)
P4_5/ADTRG/INTO(/RXD2/SCL2)
P3_3/IVCMP3/INT3/SCS(/CTS2/RTS2/TRCCLK)
P3_4/IVREF3/SSI(/RXD2/SCL2/TXD2/SDA2/TRCIOC)
P3_5/SCL/SSCK(/CLK2/TRCIOD)
P3_7/SDA/SSO/TRAO(/RXD2/SCL2/TXD2/SDA2)

1.3
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R8C/3GA 1.
1.4
SSU [12C A/ID
DIA
A
B
T MODE
2 RESET
3 | XOUT(XCOUT)| P4_7
4 VSS/AVSS
5 XINUXCIN) | P46
6 VCCIAVCC
7 P37 TRAO | (RXD2/SCL2/| SSO | SDA
TXD2/SDA2)
8 P35 (TRCIOD) (CLK2) SSCK | SCL
9 P3 4 (TRCIOC) | (RXD2/SCL2/| SO IVREF3
TXD2/SDA2)
10 P3 3 N3 (TRCCLK) | CTs2ikTss)| scs IVCMP3
1 P4 5 INTO (RXD2/SCL2) ADIRG
12 P17 TNTL (TRAIO) IVCMP1
13 PL 6 (CLKO) [VCOUT2/IVREF1
14 P15 | (inT1) (TRAIO) (RXDO)
15 P14 (TRCCLK) (TXDO)
16 P13 K3 TRBO/ ANII/LVCOUT1L
(TRCIOC)
17 P12 <2 (TRCIOB) ANIO/LVREF
18 PL 1 L (TRCIOAJ ANOS/LVCMP2
TRCTRG)
19 PL 0O <0 (TRCIOD) ANS/LVCMP1
20 PO_7 (TRCIOC) ANO/DAL
21 P0_6 (TRCIOD) ANT/DAO
22 PO_2 (TRCIOA/ ANS
TRCTRG)
23 PO_1 (TRCIOA/ ANG
TRCTRG)
24 P4 2 VREF

0
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R8C/3GA

15
15

15

(1)

VCC
VSS

VCC
VSS

1.

8V 55V

ov

AVCC AVSS

A/D

AVCC AVSS

RESET

K

MODE

MODE

VCC

XIN

XIN

XIN

XOUuT

XIN

(D

XOuT

XIN  XOUT

XIN

XCIN

XCIN

XCIN

XCouT

XCIN

XCOouUT

XCIN XCOUT

(1
XCIN

INT

INTO INT1 INT3

INT
INTO

RB RC

KO KI3

RA

TRAIO

RA

TRAO

RA

RB

TRBO

RB

RC

TRCCLK

TRCTRG

TRCIOA TRCIOB
TRCIOC TRCIOD

RC

CLKO CLK2

RXDO RXD2

TXDO TXD2

CTS2

RTS2

SCL2

12C

SDA2

12C

12C

SCL

SDA

SSuU

SSlI

SCS

SSCK

SSO
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R8C/3GA

1.6

(2)

VREF

AD

D/A

A/D

ANO AN1 AN5
AN6 AN8 ANI11

A/ID

ADTRG

AD

D/A

DAO DAl

D/A

LVCMP1 LVCMP2

LVREF

LVCOUT1 LVCOUT2

IVCMP1 IVCMP3

W W > > >

IVREF1 IVREF3

LVCMP2

PO 1 PO 2
PO 6 PO_7
PLO P17
P33 P35
P37

P45 P47

CMOS

LED

P4 2
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R8C/3GA 2. (CPU)

2. (CPUL)
21 CPU CPU 13 RO R1 R2
R3 A0 Al FB 2
b3t _ _ _ _ _ _ _ _ _ ______ b15 b8b7 b
:________Bg _______ ROH(RO )| ROL(RO )
o F R R1H(R1 )| RIL(R1 )|
R2 - (1
R3 I
A0 I } -
Al I
. FB I (1
b19 b15 [s]0]
|INTBH| INTBL |
INTBH INTB 4
INTBL INTB 16
b19 b0
| PC |
b15 b0
USP
ISP
SB
b15 b0
| FLG |
b - b8 b7 bOE
Ly T[T 1 [uifolels[z]p|c]
1.
2
21 CPU
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R8C/3GA 2. (CPU)
2.1 (RO R1 R2 R3)
RO 16 R1 R3 RO
RO (ROH) (ROL) 8 RIH RIL
ROH ROL R2 RO 32 (R2R0)
R3R1 R2RO
2.2 (A0 A1)
A0 16
Al A0 Al A0
32 (A1A0)
2.3 (FB)
FB 16 FB
2.4 (INTB)
INTB 20
2.5 (PC)
PC 20
2.6 (USP) (ISP)
(SP)  USP ISP 2 16 USP ISP
FLG U
2.7 (SB)
SB 16 SB
2.8 (FLG)
FLG 11 CPU
2.8.1 (C )
2.8.2 (D )
D 0
2.8.3 (Z )
0 1 “ 0
2.8.4 (S )
. -
2.8.5 (B
B o 0 1 1
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R8C/3GA 2. (CPU)

2.8.6 (o] )
‘1 -
2.8.7 (I )
| O
1 | 0
2.8.8 (U )
U O ISP I UsP
0 31 |INT
U 0
2.8.9 (IPL)
IPL 3 0 7 8
|PL
2.8.10
.
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R8C/3GA 3.
3.
3.1 R8C/3GA
3.1 RS8C/3GA 00000h FFFFFh
M ROM( ROM) OFFFFh
32K ROM 08000h OFFFFh
OFFDCh OFFFFh
ROM( ) 03000h 03FFFh
RAM  00400h 2.5K RAM 00400h
OO0DFFh RAM
SFR  00000h 002FFh 02C00h 02FFFh
SFR
00000h SR
( 4 SFR
002FFh
00400h
RAM 7 OFFD8h
OXXXXh /
02C00h SFR OFFDCh E 3
( 4 SFR = =
02FFFh S E
03000h ROM E BRK 3
( ) = =
03FFFh (1 = E
0YYYYh E =
ROM E =
( ROM) = () E
OFFFFh OFFFFh E =
ROM
( ROM)
h
FFFFFh
1 ALK ) B(1K ) C(1K )
D(1K )
2
ROM RAM
0YYYYh Z7777h OXXXXh
R5F213G6ANNP R5F213G6ADNP 32K 08000h 2.5K 0O0DFFh
3.1 R8C/3GA
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R8C/3GA 4. SFR

4. SFR
SFR(Specia Function Register) 4.1 412 SFR

41 SFR () 1)

0000h
0001h
0002h
0003h
0004h 0 PMO 00h
0005h 1 PMI 00h
0006h 0 CMO 00101000b
0007h 1 CMI 00100000b
0008h MSTCR 00h
0009h 3 CM3 00h
000Ah PRCR 00h
000Bh RSTFR OXXXXXXXb ( 2)
000Ch OCD 00000100b
000Dh WDTR XXh
000Eh WDTS XXh
000Fh WDTC 00111111b
0010h
0011h
0012h
0013h
0014h
0015h 7 FRA7
0016h
0017h
0018h
0019h
001Ah
001Bh
001Ch CSPR 00h
10000000b ( 3)
001Dh
001Eh
001Fh
0020h
0021h
0022h
0023h 0 FRAD 00h
0024h 1 FRAL
0025h 2 FRA2 00h
0026h OCVREFCR 00h
0027h
0028h CPSRF 00h
0029h 4 FRAZ
002Ah 5 FRAS
002Bh 6 FRAG
002Ch
002Dh
002Eh
002Fh 3 FRA3
0030h ] A CMPA 00h
0031h VCAC 00h
0032h
0033h 1 VCAL 00001000b
0034h 2 VCA2 00h ( 4
00100000b ( 5)
0035h
0036h 1 VDILS 00000111b
0037h
0038h 0 VWOC 1100X010b ( 4)
1100X01lb ( 5)
0039h 1 VWIC 10001010b
1.
2. RSTFR CWR 0 ‘o
3. OFs CSPROINI ‘0
4. OFS LVDAS 1
5. OFS LVDAS ‘o
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R8C/3GA

4. SFR

4.2

SFR

(1)

003Ah

VW2C

10000010b

003Bh

003Ch

003Dh

003Eh

003Fh

0040h

0041h

FMRDYIC

XXXXX000b

0042h

0043h

0044h

0045h

0046h

0047h

RC

TRCIC

XXXXX000b

0048h

0049h

004Ah

RE

TREIC

XXXXX000b

004Bh

UART2

S2TIC

XXXXX000b

004Ch

UART2

S2RIC

XXXXX000b

004Dh

KUPIC

XXXXX000b

004Eh

AID

ADIC

XXXXX000b

004Fh

SSuU

nic

2)

SSuUIC/IICIC

XXXXX000b

0050h

0051h

UARTO

SOTIC

XXXXX000b

0052h

UARTO

SORIC

XXXXX000b

0053h

0054h

0055h

0056h

RA

TRAIC

XXXXX000b

0057h

0058h

RB

TRBIC

XXXXX000b

0059h

INT1

INT1IC

XX00X000b

005Ah

INT3

INT3IC

XX00X000b

005Bh

005Ch

005Dh

INTO

INTOIC

XX00X000b

005Eh

UART2

U2BCNIC

XXXXX000b

005Fh

0060h

0061h

0062h

0063h

0064h

0065h

0066h

0067h

0068h

0069h

006Ah

006Bh

006Ch

006Dh

006Eh

006Fh

0070h

0071h

0072h

1/

Al

VCMP1IC

XXXXX000b

0073h

2/

A2

VCMP2IC

XXXXX000b

0074h

0075h

0076h

0077h

0078h

0079h

007Ah

007Bh

007Ch

007Dh

007Eh

007Fh

1

2. SSUIICSR

IICSEL
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R8C/3GA

4. SFR

43 SFR

3)(

1)

0080h DTC

DTCTL

00h

0081h

0082h

0083h

0084h

0085h

0086h

0087h

0088h DTC

DTCENO

00h

0089h DTC

DTCEN1

00h

008Ah DTC

DTCEN2

00h

008Bh DTC

WIN[F|O

DTCEN3

00h

008Ch

008Dh DTC

(&)

DTCENS

00h

008Eh DTC

DTCENG6

00h

008Fh

0090h

0091h

0092h

0093h

0094h

0095h

0096h

0097h

0098h

0099h

009Ah

009Bh

009Ch

009Dh

009Eh

009Fh

00AOh UARTO

UOMR

00h

00A1h UARTO

UOBRG

XXh

00A2h UARTO
00A3h

uoTB

XXh
XXh

00A4h UARTO

uoCo

00001000b

00A5h UARTO

uoC1

00000010b

00A6h UARTO
00A7h

UORB

XXh
XXh

00A8h UART2

U2MR

00h

00A9h UART2

U2BRG

XXh

00AAh UART2
00ABh

u2TB

XXh
XXh

00ACh UART2

U2C0

00001000b

00ADh UART2

u2C1

00000010b

00AEh UART2
00AFh

U2RB

XXh
XXh

00BOh UART2

URXDF

00h

00B1h

00B2h

00B3h

00B4h

00B5h

00B6h

00B7h

00B8h

00B%h

00BAh

00BBh UART2

U2SMR5

00h

00BCh UART2

U2SMR4

00h

00BDh UART2

U2SMR3

000X0X0Xb

00BEh UART2

N|w|fo

U2SMR2

X0000000b

00BFh UART2

U2SMR

X0000000b
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R8C/3GA

4. SFR

44  SFR 4)( 1)

00COh AID 0 ADO XXh
00C1h 000000XXb
00C2h AID 1 AD1 XXh
00C3h 000000XXb
00C4h A/D 2 AD2 XXh
00C5h 000000XXb
00C6h AID 3 AD3 XXh
00C7h 000000XXb
00C8h AID 4 AD4 XXh
00C9h 000000XXb
00CAh A/D 5 AD5 XXh
00CBh 000000XXb
00CCh A/D 6 AD6 XXh
00CDh 000000XXb
00CEh A/D 7 AD7 XXh
00CFh 000000XXb
00DOh

00D1h

00D2h

00D3h

00D4h A/D ADMOD 00h
00D5h AID ADINSEL 11000000b
00D6h AID ADCONO 00h
00D7h A/D ADCON1 00h
00D8h D/AO DAO 00h
00D9h D/IAL DA1 00h
00DAh

00DBh

00DCh DI/A DACON 00h
00DDh

00DEh

00DFh

00EOh PO PO XXh
00E1lh P1 P1 XXh
00E2h PO PDO 00h
00E3h P1 PD1 00h
00E4h

00E5h P3 P3 XXh
00E6h

00E7h P3 PD3 00h
00ES8h P4 P4 XXh
00ESh

00EAh P4 PD4 00h
00EBh

00ECh

00EDh

00OEEh

00EFh

00FOh

00F1h

00F2h

00F3h

00F4h

00F5h

00F6h

00F7h

00F8h

00F9h

00FAh

00FBh

00FCh

00FDh

OOFEh

00FFh

1.
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R8C/3GA

4. SFR

45 SFR () 1)

0100h RA TRACR 00h
0101h RA 1/0 TRAIOC 00h
0102h RA TRAMR 00h
0103h RA TRAPRE FFh
0104h RA TRA FFh
0105h LIN LINCR2 00h
0106h LIN LINCR 00h
0107h LIN LINST 00h
0108h RB TRBCR 00h
0109h RB TRBOCR 00h
010Ah RB 1/0 TRBIOC 00h
010Bh RB TRBMR 00h
010Ch RB TRBPRE FFh
010Dh RB TRBSC FFh
010Eh RB TRBPR FFh
010Fh

0110h

0111h

0112h

0113h

0114h

0115h

0116h

0117h

0118h RE TRESEC 00h

0119h RE TREMIN 00h
011Ah RE TREHR 00h
011Bh RE TREWK 00h
011Ch RE TRECR1 00h
011Dh RE TRECR2 00h
011Eh RE TRECSR 00001000b
011Fh

0120h RC TRCMR 01001000b
0121h RC TRCCR1 00h
0122h RC TRCIER 01110000b
0123h RC TRCSR 01110000b
0124h RC I/O TRCIORO 10001000b
0125h RC /O TRCIOR1 10001000b
0126h RC TRC 00h
0127h 00h
0128h RC TRCGRA FFh
0129h FFh
012Ah RC TRCGRB FFh
012Bh FFh
012Ch RC TRCGRC FFh
012Dh FFh
012Eh RC TRCGRD FFh
012Fh FFh
0130h RC TRCCR2 00011000b
0131h RC TRCDF 00h
0132h RC TRCOER 01111111b
0133h RC TRCADCR 00h
0134h

0135h

0136h

0137h

0138h

0139h

013Ah

013Bh

013Ch

013Dh

013Eh

013Fh
1.
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R8C/3GA 4. SFR

46 SFR 6)( 1)

0140h
0141h
0142h
0143h
0144h
0145h
0146h
0147h
0148h
0149h
014Ah
014Bh
014Ch
014Dh
014Eh
014Fh
0150h
0151h
0152h
0153h
0154h
0155h
0156h
0157h
0158h
0159h
015Ah
015Bh
015Ch
015Dh
015Eh
015Fh
0160h
0161h
0162h
0163h
0164h
0165h
0166h
0167h
0168h
0169h
016Ah
016Bh
016Ch
016Dh
016Eh
016Fh
0170h
0171h
0172h
0173h
0174h
0175h
0176h
0177h
0178h
0179h
017Ah
017Bh
017Ch
017Dh
017Eh
017Fh
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R8C/3GA

4. SFR

4.7

SFR

M 1

0180h

RA

TRASR

00h

0181h

RC

TRBRCSR

00h

0182h

RC 0

TRCPSRO

00h

0183h

RC 1

TRCPSR1

00h

0184h

0185h

0186h

0187h

0188h

UARTO

UOSR

00h

0189h

018Ah

UART2

U2SR0

00h

018Bh

UART2

U2SR1

00h

018Ch

SSU/lIC

SSUIICSR

00h

018Dh

018Eh

INT

INTSR

00h

018Fh

PINSR

00h

0190h

0191h

0192h

0193h

SS

SSBR

11111000b

0194h

SS

L/1nc

2)

SSTDR/ICDRT

FFh

0195h

SS

SSTDRH

FFh

0196h

SS

L/nc

2)

SSRDR/ICDRR

FFh

0197h

SS

2)

SSRDRH

FFh

0198h

SS

H/IC

2)

SSCRH/ICCR1

00h

0199h

SS

L/iic

2)

SSCRL/ICCR2

01111101b

019Ah

SS

/liC

2)

SSMR/ICMR

00010000b / 00011000b

019Bh

SS

nmc

2)

SSER/ICIER

00h

019Ch

SS

nc

2)

SSSR/ICSR

00h / 0000X000b

019Dh

SS

2/

~|~|~|~[~[~[~|—~

2)

SSMR2/SAR

0oh

019Eh

019Fh

01A0h

01Alh

01A2h

01A3h

01A4h

01A5h

01A6h

01A7h

01A8h

01A%h

01AAh

01ABh

0I1ACh

01ADh

01AEh

01AFh

01BOh

01B1h

01B2h

FST

10000X00b

01B3h

01B4h

FMRO

00h

01B5h

[ay

FMR1

00h

01B6h

FMR2

00h

01B7h

01B8h

01B%h

01BAh

01BBh

01BCh

01BDh

01BEh

01BFh

1

2. SSUIICSR

IICSEL
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R8C/3GA

4. SFR

48 SFR

@ 1)

01COh
01C1lh
01C2h

0 RMADO

XXh
XXh
0000XXXXb

01C3h

0 AIERO

00h

01C4h
01C5h
01C6h

1 RMAD1

XXh
XXh
0000XXXXb

01C7h

1 AIER1

00h

01C8h

01C9h

01CAh

01CBh

01CCh

01CDh

01CEh

01CFh

01DOh

01D1h

01D2h

01D3h

01D4h

01D5h

01D6h

01D7h

01D8h

01D%h

01DAh

01DBh

01DCh

01DDh

01DEh

01DFh

01EOh

0 PURO

00h

01Elh

1 PUR1

00h

01E2h

01E3h

01E4h

01E5h

01E6h

01E7h

01E8h

01ESh

01EAh

01EBh

01ECh

01EDh

01EEh

01EFh

01F0Oh

P1 P1DRR

00h

01F1h

01F2h

0 DRRO

00h

01F3h

1 DRR1

00h

01F4h

01F5h

0 VLTO

00h

01F6h

1 VLT1

00h

01F7h

01F8h

5 0 INTCMP

00h

01F9h

01FAh

0 INTEN

00h

01FBh

01FCh INT

i) INTF

00h

01FDh

O01FEh

0 KIEN

00h

01FFh
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R8C/3GA

4. SFR

49 SFR 9 1)

XXh
2C00h DTC s
2C01h DTC o
2C02h DTC Soth
2C03h DTC s
2C04h DTC s
2C05h DTC TR
2C06h DTC o
2C07h DTC o
2C08h DTC o
2C09h DTC R
2C0Ah DTC s
DTC “h
oTe XXh
2C3Ah DTC s
2C3Bh DTC o
2C3Ch DTC o
2C3Dh DTC TR
2C3Eh DTC s
Sl DT DTCDO XXh
2C40h DTC <R
2C41h <R
2C42h -
2CA43h <R
2C44h X
2C45h <R
2C46h <R
el DTCD1 XXh
2C48h DTC <R
2C49h -
2C4Ah <R
2C4Bh X
2C4Ch <R
2C4Dh <R
2C4Eh -
o DTCD2 XXh
2C50h DTC -
2C51h <R
2C52h <R
2C53h SR
2C54h <R
2C55h -
2C56h <R
oo DTCD3 XXh
2C58h DTC <R
2C59h <R
2C5Ah -
2C5Bh <R
2C5Ch -
2C5Dh <R
2C5Eh <R
Gelal DTCD4 XXh
2C60h DTC <R
2C61h -
2C62h <R
2C63h X
2C64h <R
2C65h <R
2C66h oh
Scomm DTCD5 XXh
2C68h DTC -
2C69h <R
2C6Ah X
2C6Bh SR
2C6Ch <R
2C6Dh -
2C6Eh <R

2C6Fh

1.
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R8C/3GA

4. SFR

410 SFR (10)( 1)
2C70h DTC 6 DTCD6 XXh
2C71h XXh
2C72h XXh
2C73h XXh
2C74h XXh
2C75h XXh
2C76h XXh
2C77h XXh
2C78h DTC 7 DTCD7Y XXh
2C7%9h XXh
2C7Ah XXh
2C7Bh XXh
2C7Ch XXh
2C7Dh XXh
2C7Eh XXh
2C7Fh XXh
2C80h DTC 8 DTCD8 XXh
2C81h XXh
2C82h XXh
2C83h XXh
2C84h XXh
2C85h XXh
2C86h XXh
2C87h XXh
2C88h DTC 9 DTCD9 XXh
2C8%h XXh
2C8Ah XXh
2C8Bh XXh
2C8Ch XXh
2C8Dh XXh
2C8Eh XXh
2C8Fh XXh
2C90h DTC 10 DTCD10 XXh
2C91h XXh
2C92h XXh
2C93h XXh
2C94h XXh
2C95h XXh
2C96h XXh
2C97h XXh
2C98h DTC 11 DTCD11 XXh
2C9%h XXh
2C9Ah XXh
2C9Bh XXh
2C9Ch XXh
2C9Dh XXh
2C9Eh XXh
2C9Fh XXh
2CAOh DTC 12 DTCD12 XXh
2CAlh XXh
2CA2h XXh
2CA3h XXh
2CA4h XXh
2CA5h XXh
2CA6h XXh
2CA7h XXh
2CA8h DTC 13 DTCD13 XXh
2CA9h XXh
2CAAh XXh
2CABh XXh
2CACh XXh
2CADh XXh
2CAEh XXh
2CAFh XXh
1.
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R8C/3GA

4. SFR

411 SFR an 1

2CBOh | DTC 14 DTCD14 XXh
2CB1h XXh
2CB2h XXh
2CB3h XXh
2CB4h XXh
2CB5h XXh
2CB6h XXh
2CB7h XXh
2CB8h DTC 15 DTCD15 XXh
2CBoh XXh
2CBAR XXh
2CBBh XXh
2CBCh XXh
2CBDh XXh
2CBEh XXh
2CBFh XXh
2CCOh | DTC 16 DTCD16 XXh
2CCih XXh
2CC2h XXh
2CC3h XXh
2CC4h XXh
2CC5h XXh
2CCoh XXh
2CC7h Xxh
2CC8h | DTC 17 DTCD17 XXh
2CCOh XXh
2CCAR XXh
2CCBh XXh
2CCCh XXh
2CCDh XXh
2CCER XXh
2CCFh XXh
2CDOh DTC 18 DTCD18 XXh
2CD1h XXh
2CD2h XXh
2CD3h Xxh
2CD4h XXh
2CD5h XXh
2CD6h XXh
2CD7h XXh
2CD8h | DTC 19 DTCD19 XXh
2CDOh XXh
2CDAR XXh
2CDBh XXh
2CDCh XXh
2CDDh XXh
2CDEh XXh
2CDFh XXh
2CEOh | DTC 20 DTCD20 XXh
2CE1h XXh
2CE2h XXh
2CE3h XXh
2CE4h XXh
2CE5h XXh
2CE6h Xxh
2CE7h XXh
2CES8h DTC 21 DTCD21 XXh
2CEQh XXh
2CEAR XXh
2CEBh XXh
2CECh XXh
2CEDh XXh
2CEEh XXh
2CEFh XXh
1
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R8C/3GA

4. SFR

412 SFR a2)( 1)

2CFoh  |DTC 22 DTCD22 XXh

2CFIh XXh

2CF2h XXh

2CE3h XXh

2CFah XXh

2CF5h XXh

2CFeh XXh

2CF7h XXh

2CF8h DTC 23 DTCD23 XXh

2CFon XXh

2CFAR XXh

2CFBh XXh

2CFCh XXh

2CFDh XXh

2CFEN XXh

2CFFh XXh

2D00h

2D01h
[ FFoBR | 2 [OFS2 [( 2 |
[ FFFFR | [OFS [(? |

1

2.
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R8C/3GA
5.
0
5.1 5.1
51
RESET ‘oL
VCC
0 VCC ( Vdet0)
PMO PMO3 ‘o1
RESET O %
vcC
0
%o—» CPU SFR( 1)
CPU )
1. RSTFR CWR 0 0 (
)
51
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R8C/3GA 5.
52 RESET i 5.2 CPU
5.3
5.2 RESET R
PO P3 P6
P4 2 P4 T
P56 P57
b15 b0
0000h RO)
0000h (R1)
0000h (R2)
0000h (R3)
0000h (A0)
0000h (A1)
. 0000h FB)
b19 b0
00000h (INTB)
OFFFEh _OFFFCh *C)
b15 b0
0000h (USP)
0000h (ISP)
0000h (SB)
bi5 b0
| 0000h (FLG)
biso-m= T b8 b7 bo
L PPl
IPL Ul OBSZDC
5.2 CPU

T 1 Y e e e Y o o A B

RESET

> 104 s (1
1]
1
l—— f0co-s x 32 (2

CPU x 28

OFFFCh

ST e 1 e e e e e e o o

OFFFEh

OFFFDh

2. RESET ‘L fOCO-S x 32 RESET

53
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R8C/3GA 5.
51
51.1 0 (PMO)
0004h
b7 b6 b5 b4 b3 b2 b1l b0
| | PMO03
0 0 0 0 0 0 0 0
RIW
b0 0" R/W
b1
b2
b3 PMO3 L RIW
“ o
b4 “ On “ Ou
b5
b6
b7
PMO PRCR PRC1 “ 1 ( )
51.2 (RSTFR)
000Bh
b7 b6 b5 b4 b3 b2 b1l b0
| | WDR SWR HWR CWR |
0 X X X X X X X ( 1)
RIW
b0 CWR 0 RIW
(23 1
b1 HWR 0 R
1
b2 SWR 0 R
1
b3 WDR 0 R
1
b4 R
b5
b6
b7 0" RIW
1. CWR 0 “ 0 ( )
2. CWR " 1“ " 1" (u 0” )
3. VwocC VWO0CO “ 0" ( 0 ) CWR
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R8C/3GA 5.
5.1.3 (OFS)
OFFFFh
b7 b6 b4 b3 b2 b1l b0
CSPROINI| LVDAS | VDSEL1 | VDSELO |ROMCP1 ROMCR WDTON|
1 1 1 1 1 1 1 (1
R/W
b0 WDTON 0 R/W
1
bl 1" R/W
b2 ROMCR |[ROM 0 ROM R/W
1 ROMCP1
b3 ROMCP1 [ROM 0 ROM R/W
1 ROM
b4 VDSELO 0 2) b5 b4 R/W
b5 T VDSELL 00 3.80V (Vdet0_3) BRI
01 285V (Vdet0_2)
10 235V (Vdet0_1)
11 1.90v (Vdet0_0)
b6 LVDAS 0 3 |o 0 RIW
1 0
b7 CSPROINI 0 R/W
1
1. OFS OFS “ FFh”
2. VDSELO VDSEL1 0 0
3. 0 LVDAS “ 0" ( 0
)
OFS
OFS
LVDAS ( 0 )
0 VdetO VDSELO VDSEL1
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R8C/3GA

514 2 (OFS2)
OFFDBh
b7 b6 b5 b4 b3 b2 b1l b0
| |WDTRCSl|WDTRCSO WDTUFS1 WDTUFSO|
1 1 1 1 1 1 1 1 ( 1)
RIW
b0 | WDTUFSO b1 b0 RIW
bl | WDTUFS1 00 O3FFh RIW
01 OFFFh
10 1FFFh
11 3FFFh
b2 [WDTRCSO b3 b2 RIW
b3 | WDTRCSL 00 25 RIW
01 50
10 75
11 100
b4 1 RIW
b5
b6
b7
1. OFS2 OFS2 “ FFh”
OFS2
OFS2
WDTRCS0O WDTRCS1 (
100
14.3.1.1
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R8C/3GA

5.2
RESET
CPU SFR
)
RESET
SFR
RAM
RAM
54
)
5.2.1
(1) RESET
(2 10p s
(3) RESET
5.2.2
(1) RESET
@
®
(4 10u s
(5) RESET

“ Lu

“ Hn

1 Ln

CPU

4. SFR

td(P-R)

(

“ Hn

(

52 RESET

33.

55

RESET

RESET

“ Ln
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R8C/3GA

VCC

1.8V
vee //7
ov
RESET
RESET

=
; ov 0.2vCcC

td(P-R) 10p s

M
14

1 33.
54
5v
VCC 1.8\//
ov
5V
RESET
ov
. S—
td(P-R) 10u s
1 33.
55 ( )
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R8C/3GA
5.3
RESET VCC VCC
CPU SFR RESET RESET
0.8vCC
VCC Vdet0
32 “ H”
( 53 ) CPU
SFR 4. SFR
OFS LVDAS “ 0
5.6
VvCC
4.7kQ
( )
RESET
Vdet0 /
(1
Vcc
0.5v —
tw(por)
(2
1 x 32
foco-s
1. Vdeto 0 6
2. tw(por) Vce (0.5V)
0 1ms
3. OFS LVDAS “ 0 0
5.6
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R8C/3GA

54 0
0 VCC
Vdet0 0
OFS LVDAS “ 0 ( 0 ) Vdet0
OFS VDSELO VDSEL1
VCC Vdet0 CPU SFR
VCC Vdet0
32 ‘R
( 53 ) CPU
OFS LVDAS “Q 0
VDSELO VDSEL1 LVDAS
OFFFFh b4 b6 OFS
513 (OFS)
0 SFR 4. SFR
RAM RAM VCC Vdet0
RAM
0 6.
57 0
Vdet0
Vcc
0.5V
]
0
<>
71 x 32
foco-s
1. Vdet0 0 6
2. OFS LVDAS “ Q"
0
5.7 0
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R8C/3GA 5.
55
PM1 PM12 “ 1 (
CPU SFR
CPU
SFR 4. SFR
RAM RAM
RAM
OFS2 WDTUFSO
WDTUFSL WDTRCS0 WDTRCSL
14.
5.6
PMO PMO03 “ 1 ( )
CPU SFR
CPU
SFR 4, SFR
RAM
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R8C/3GA

5.7 /
/ RSTFR CWR
(
( )
CWR “ 0 ( )
CWR " 1” " 1”
/ 0
5.8 /
5V
\Yele /_\_/_\ /
Vdet0
ov
/" 1’ “1r
RSTFR ‘
CWR
0 |
5.8 ]
5.8
RSTFR
HWR “ 17 (
SWR “ 1 ( )
WDR <17 ( )
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R8C/3GA 6.
6.
VCC VCC
6.1
0 OFS 4
1 VDILS 16
2 VCC LVCMP2
0 2
1 2 Al A2
1 2 Al A2
6.1
0 1 2
VCC Vdet0 Vdetl Vdet2
VdetO Vdetl Vdet2
VCA2 VCA24 VCC
LVCMP2
OFS 4 VDI1LS 16 VCC LVCMP2
VW1C VW1C3 VCAl VCA13
Vdetl Vdet2
0
Vdet0 VCC

VCC Vdet0 CPU

Vdetl VCC VCC Vdetl

Vdet2 VCC(LVCMP2)
VCC(LVCMP2)  Vdet2

(fOCO-S n )x 2
nl 2 48

(fOCO-S n )x 2
nl 2 48
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R8C/3GA 6.
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TS T T T T T T ST T T T T T A
A
VCA27
<
VCA24=1
Lvemp2 O ) 2
+ .
vce VCA24=0 !
1 Vdet2
i VCAL :
1
|
VCA13
VCA26
[
+ 1 =
(16 )
Vdetl VWIC
VD1S3 VD1S0 l
b3
! VW1C3 !
gy J
VCA25
<
0
* >
4 )
Vdet0
VDSEL1 VDSELO VCAL3 VCAL
VCA24 VCA25 VCA26 VCA27 VCA2

VWI1C3 VvwiC
VD1S0 VD1S3 VDILS
VDSELO VDSEL1 OFS

6.1

6.2

LVCMP2
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R8C/3GA

0
VCA25
1
vee
| I * N
VDSEL1 B 0
VDSELO
VCA25 Lo ()
0
“H VWOCO

VWO0C0 VvwoC
VCA25 VCA2
VDSELO VDSEL1 OFS

\ 4

6.2 0

VWIF1 VWI1FO

=00b
=01b
=10b
N o
foco. 1/2 ==
VCA26
VWic3
VCA22=0 _
vee VV\<I:1C1—0
VCA21=0
1
VD1S3 VW1C1=1
VD1S0

COMPSEL
IRQISEL

§

Al

VWI1C0 VWIC3 VWIF0 VWI1F1 VWIC6 VWIC7 VWIC
VCA21 VCA22 VCA26 VCA2

VD1SO VD1S3 VDILS

COMPSEL IRQ1SEL CMPA

VCA1IC VCAC

6.3 1
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R8C/3GA

VW2F1 VW2F0
=00b
=01b

2 =
100 |
foco 172 =11b
veaz?
+— VCA13
VW2C1=0
o

Vw2C1=1

LVCMP2
vce

VCA24=0

VCA23=0

COMPSEL

J

¢ ) "o IRQ2SEL

VW2C0 VW2C3 VW2F0 VW2F1 VW2C6 VW2C7 Vw2C
VCA13 VCAl1l

VCA23 VCA24 VCA27 VCA2

COMPSEL IRQ2SEL CMPA

VCAC2 VCAC

6.4 2
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R8C/3GA 6.

6.2
6.2.1 / A (CMPA)
0030h
b7 b6 b5 b4 b3 b2 b1l )
COMPSEL| |IRQZSEL|IRQ18EL| CM20E | CM10E |CM2POR CM1POR
0 0 0 0 0 0 0 0
RIW
b0 [CMIPOR|LVCOUT1 0 Al RIW
LVCOUT1
1 Al
LVCOUT1
bl [CM2POR|LVCOUT2 0 A2 RIW
LVCOUT?2
1 A2
LVCOUT?2
b2 | CM1OE [LVCOUT1 0 RIW
1
b3 | CM2OE [LvCOUT2 0 RIW
1
b4 |IRQISEL 1/ Al 0 RIW
1
b5 |IRQ2SEL 2/ A2 0 RIW
1
b6 0 RIW
b7 |COMPSEL / A 0 IRQISEL IRQ2SEL RIW
1 IRQISEL IRQ2SEL
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R8C/3GA

6.2.2

(VCAC)

0031h

b7 b6 b5 b4 b3 b2 bl b0

| VCAC2 | VCAC1

0 0 0 0 0 0 0 0

| R/W

b0

bl VCAC1

R/W

b2 VCAC2

R/W

b3

N
'k ok o

b4

b5

b6

b7

1. VCAC1
« o
2. VCAC2
« g

2.3

VW1C VW1C7

“ 0” ( )
VW1C7

“0 )
VW2C7

VCAC1

vw2C VW2C7 VCAC2

1 (VCA1)

0033h

b7 b6 b5 b4 b3 b2 bl b0

VCA13

0 0 0 0 1 0 0 0

R/W

bo

0" R/W

bl

b2

b3 VCA13

1) |0 VCC Vdet2

1 VCC Vdet2 2

b4

0 R/W

b5

b6

b7

1. VCA2
VCA2

VCA27

17 ( VCA13
VCA27 “ 0 ( 2 )

VCA13 ‘1" (VCC Vdet2)
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R8C/3GA 6.
6.2.4 2 (VCA2)
0034h
b7 b6 b5 b4 b3 b2 b1l )
VCA27 [ VCA26 [ VCA25 | VCA24 [ VCA23 | VCA22 [ VCA21 | VCA20
OFS LVDAS “1”
0 0 0 0 0 0 0 0
OFS LVDAS “ 0
0 0 1 0 0 0 0 0
RIW
b0 | VCA20 (1 |o RIW
1 ( 2
bl | VCA21 Al 0 R/W
1 LVREF
b2 | VCA22 [LvCMP1 0 (VCC) RIW
1 LVCMP1
b3 | VCA23 A2 0 RIW
1 LVREF
b4 | VCA24 [LvCMP2 0 (VCC) (Vdet2_0) RIW
1 LVCMP2 (Vdet2_EXT)
b5 | VCA25 0 ( 3) 0 0 RIW
1 0
b6 | VCA26 1/ Al 0 1/ Al R/W
( 4) 1 i Al
b7 | VCA27 2/ A2 0 2/ A2 R/W
( 5) 1 2/ A2
1. VCA20 VCA20 9.3 VCA20
2. VCA20 “ 17 ( ) CcM1 CM10 “ 17 ( )
3. VCA25
4 1/ Al VW1C VW1C3
VCAZ26 <17
VCA26 “ 0 “ 17 td(E-A) 1/ Al
5 2/ A2 VCAL VCA13
VCA27 “1”
VCA27 “ 0 “ 1" td(E-A) 2/ A2
VCA?2 PRCR PRC3 “ 17 ( )
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R8C/3GA

6.2.5 (VD1LS)
0036h
b6 b5 b4 b3 b2 bl b0
| VD1S3 | VD1S2 | VD1S1 | VD1S0
0 0 0 0 1 1 1
RIW

b0 VD1S0 1 b3 b2 b1 b0 RIW
bl | VDISI |( ) 0000 220V (Vdetl 0) R
b2 | VDiS2 0001 235V (Vdetl 1) R
b3 | VDIS3 0010 250V (Vdetl 2) R

0011 265V (Vdetl 3)

0100 2.80V (Vdetl 4)

0101 295V (Vdetl 5)

0110 3.10V (Vdetl 6)

0111 3.25V (Vdetl 7)

1000 3.40V (Vdetl 8)

1001 3.55V (Vdetl 9)

1010 3.70V (Vdetl_A)

1011 3.85V (Vdetl B)

1100 4.00V (Vdetl C)

1101 4.15V (Vdetl D)

1110 4.30V (Vdetl E)

1111 4.45V (Vdetl_F)
b4 0 RIW
b5
b6
b7

VDILS PRCR PRC3 “ 1 ( )
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R8C/3GA

6.2.6 0 (VWOC)
0038h
b7 b6 b5 b4 b3 b2 bl b0
| | | VWOCO
OFS LVDAS “ 17
1 1 0 0 X 0 1 0
OFS LVDAS 0
1 1 0 0 X 0 1 1
RIW
b0 | VWOCO 0 ( 1o R/W
1
b1 1 RIW
b2 E RIW
b3 R
b4 E RIW
b5
b6 1 RIW
b7
1. VWOCO VCA2 VCA25 “ 1 ( 0
VWO0CO
VWOC PRCR PRC3 “1(
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R8C/3GA 6.

6.2.7 1 (VW1C)
003%h
b7 b6 b5 b4 b3 b2 bl b0
VW1C7 VW1F1 | VW1FO0 | VW1C3 | VW1C2 | VWIC1 | VWI1CO0
1 0 0 0 1 0 1 0
RIW
b0 VW1CO0 1 (1 |0 R/W
1
bl [ VWIC1 1 0 RIW
(2 ( )
1
( )
b2 VW1C2 ( 3 4 0 R/W
1 Vdetl
b3 | VWIC3 1 ( 3) 0 VCC Vdetl R
1 VCC Vdetl 1
b4 | VWIFO b5 b4 RIW
b5 | VWIFL 00 fOCO-S 1 RIW
01 fOCO-S 2
10 fOCO-S 4
11 fOCO-S 8
b6 0" RIW
b7 | VWiC7 1 0 VCC Vdetl R/W
( 5) 1 VCC Vdetl
1. VWI1CO0 VCA2 VCA26 “ 17 ( 1 ) VCA26
“ 0 ( 1 ) VW1CO0 “ 0 ( ) VW1CO0
“ 1 ( ) 6.3 1
2. 1 VW1C1
“ o “ g
3. Vwic2 VW1C3 VCA2 VCA26 “ 17 ( 1 )
4. “ 0 “ 0 “ ¢ 1 )
5. VWI1C? VCAC VCAC1 “ 0 ( ) VCAC1
« VWI1C7
VWI1C PRCR PRC3 “ 1 ( )
VWI1C VWIC2 ‘1 VWI1C
VW1C2 “ o
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R8C/3GA 6.
6.2.8 2 (VW2C)
003Ah
b7 b6 b5 b4 b3 b2 b1l b0
VW2C7 VW2F1 | VW2F0 | VW2C3 | VW2C2 | VW2C1 | VW2CO0
1 0 0 0 0 0 1 0
RIW
b0 VW2CO0 2 ( 1 0 R/W
1
bl | VW2C1 2 0 RIW
(2 ( )
1
( )
b2 VW2C2 ( 3 4 0 R/W
1 Vdet2
b3 VW2C3 |WDT ( 4 0 R/W
1
b4 | VW2FO b5 b4 RIW
b5 | VW2F1 00 fOCO-S 1 RIW
01 fOCO-S 2
10 fOCO-S 4
11 fOCO-S 8
b6 0" RIW
b7 | VW2C7 2 0 vcC LVCMP2 Vdet2 R/W
( 5) 1 vCcC LVCMP2 Vdet2
1. VW2CO0 VCA2 VCA27 “ 1 ( 2 ) VCA27
“ 0" ( 2 ) VW2CO0 “ 0" ( ) VW2C0
“ 1 ( ) 6.4 2
2. 2 VW2C1
“ o T
3. Vw2C2 VCA2 VCA27 17 ( 2 )
4, “ 0 “ 0" “ 0 (1 )
5. VW2C7 VCAC VCAC2 “ 0" ( ) VCAC2
“ 0" VW2C7
VW2C PRCR PRC3 “ 1" ( )
VW2C VW2C2 “ 1 VW2C
VW2C2 “
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R8C/3GA 6.
6.2.9 (OFS)
OFFFFh
b7 b6 b4 b3 b2 b1l b0
CSPROINI| LVDAS | VDSEL1 | VDSELO |ROMCP1 ROMCR WDTON|
1 1 1 1 1 1 1 (1
R/W
b0 WDTON 0 R/W
1
bl 1" R/W
b2 ROMCR |[ROM 0 ROM R/W
1 ROMCP1
b3 ROMCP1 [ROM 0 ROM R/W
1 ROM
b4 VDSELO 0 2) b5 b4 R/W
b5 T VDSELL 00 3.80V (Vdet0_3) BRI
01 285V (Vdet0_2)
10 235V (Vdet0_1)
11 1.90v (Vdet0_0)
b6 LVDAS 0 3 |o 0 RIW
1 0
b7 CSPROINI 0 R/W
1
1. OFS OFS “ FFh”
2. VDSELO VDSEL1 0 0
3. 0 LVDAS “ 0" ( 0
)
OFS
OFS
LVDAS ( 0 )
0 VdetO VDSELO VDSEL1
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R8C/3GA 6.

6.3 VCC
6.3.1 VdetO
Vdet0
6.3.2 Vdetl
td(E-A) ( 33. ) VWIC VWIC3
1
(1) VvDILS VD1S3 VD10 ( 1 )
(2 VCA2 VCA21 “ 0 ( )
(3) VCA2 VCA22 “ 0 (VCC )
(4 VCA2 VCA26 “1( 1 )
6.3.3  Vdet2
td(E-A) ( 33. ) VCA1 VCA13
2
(1) VCA2 VCA23 “ 0 ( )
(2 VCA2 VCA24 “ 0 (vCC ) “ 1’ (LVCMP2
(3) VCA2 VCA27 S 2 )
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R8C/3GA

6.4 0
0 OFS LVDAS “ 0 (

6.5 0

CPU SFR
SFR 4 SFR

6.5 0
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R8C/3GA

6.
6.5 1
6.3 1 6.6 1
1 VWIC VWIC1L
“ 1” ( )
6.3 1
T |VDILS VDIS3 VDI1SO 1
2 |VCA2 VCA21 0" ( )
3( 1) |VCA2 VCA22 "0 (veC )
4 1) |VCcA2 VCA26 T ( 1 )
5 [WEA
6 |CMPA COMPSEL R
7C_2) |CMPA IRQISEL
g | VWIC VWIFL VWIFO VWI1C VWICL T
)
o 3 |VWIC | VWICL 0" ( —
o |VcAC VCACL VWI1C VWIC?
11 |[VwicC VW1C2 o
L, |CMI CM14 0 ( —
)
13 x2 = )
14( 4) |[VWIC VW1CO T ( 1 )
1. VWICO “ o 2 3 4 @ )
2. VWICO "o 6 7 1 )
3. VWICO “ o 8 9 1 )
4. 1 VCC  Vdet( VCC  Vdetl) VW1C2 “ 17
VW1C2
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R8C/3GA

vee ﬁ. ﬁ
voett Y\/Y
1
1.8V
(G
-
VW1c3
“ o
.
1
x 2 'ﬁ—; x 2 Il—b
"1 ! i
vwic2 ! !
vWic1 “ 0 “ o T
) g
VCAC1 “1( )
-~ A
: i i
N
-
- !
VWIC1 s o vWic2 :
) “ g L
VCAC1 “ 0 ( ) 0 H 1
VW1C7 “ 0" (VCC Vdetl 1
) -
1 1
1
~ T
1 1
: 1
~ 1
1 “ o
- !
VWIC1 v o Vwic2 .
) { 0
VCAC1 s 0 ( )
VW1C7 “ 1" (VCC Vdetl .
) 1 ! |
1 1
- T
1
1
H —
’ A/ ~
. g |
vWic2
VWIC1 v .o
( ) {
VCAC1 s 1 ( )
-— &
1
~ |
) 1
1
r i -~
“ 1 i .
VW1C1 N vwicz |
VCACL " () 1 o
VWIC7 “ 0" (VCC -~
Vdetl ) 1
L
- “ g
“ 1 \ -~
VW1C1 1 Vwi1c2
) "o
VCAC1 s 0 ( )y A
VW1C7 “ 1" (VCC -
Vdetl ) 1
<
VWIC1 VWIC2 VWIC3 VWIC7 VWIC
VCAC1 VCAC
VCA2 VCA26=1( )
VW1C VW1C0=1( )
1 0 vCcC 1.8V
6.6 1
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R8C/3GA 6.
6.6
6.4 6.7 2
VW2C VW2C1
“ 1’1 ( )
6.4
|

1 VCA2 VCA23 “ 0" ( )
2( 1) |vcaz VCA24 “ 0" (VCC ) “ 1" (LVCMP2 )
3( 1) |vcAz VCA27 “17( 2 )

td(E-A)

5 CMPA COMPSEL “1r
6( 2) |CMPA IRQ2SEL

; VW2C VW2F1 VW2F0 VW2C VW2C1 1 (

)

8 3 VW2C | VW2C1 0" ( B

9 VCAC VCAC2 VW2C VW2C7

10 VW2C VW2C2 “ 0"

1 CcM1 CM14 “ 0" ( —

)

12 x 2 —( )
13( 4) |vwac VW2CO0 "1 ( 2 )
1. VW2CO “ 0 1 2 3 1 )
2. VW2CO0 ok 5 6 1 )
3. VW2CO0 ok 7 8 1 )
4. 2 VCC  Vdet2( VCC Vdet2) VW2C2 “ o1

VW2C2
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R8C/3GA

vee
LVCMP2 e
Vdet2
]
1
i
18V
1
. g
VCA13
‘o
1
’ i
x 2 —n x 2 —
‘o
VW2C2 i
VW2C1 “ o ‘g
) -
VCAC2 “1 ) ~— o i
-~ o SN
z B B
<
) 1
] 1
) 1
] 1
. 1 1
)
o “ 1 !
VW2C1 0 ) Wacs
VCAC2 “ 0" ( ) 4 © o
VW2C7 “ 0" (vee
LVCMP2  Vdet2 ) ! | -
2
-
1
1
r 1
! ‘o
VW2C1 o 1 [ -~
) VW2C2 H
VCAC2 0 ) 0
VW2C7 17 (vee !
LVCMP2 Vdet2 ) -
) o
<
L —
r 4/ ~
“
VW2C2
VW2C1 1 “ o
) 1 H
VCAC2 1 ( ) T
-— &
2
L
1
1
1
1
~ ! -,
VW2C1 17 1
) VW2C2
VCAC2 “ o ( ) “ o
VW2C7 0" (vee
LVCMP2  Vdet2 ) -~
2
L :
1
- ‘o
VW2C1 17 1
) VW2C2
VCAC2 “ o ( ) <o
VW2C7 17 (vee
LVCMP2  Vdet2 ) -
) ‘o
L
VCA13 VCA1
VW2C1 VW2C2 VW2C7 VW2C
VCAC2 VCAC
VCA2 VCA27=1( )
VW2C VW2C0=1( )
1 0 VCC 1.8V
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R8C/3GA . 110
7. 1/0
1/0 P01 PO2 PO6 P07 P1L P33 P35 P37 P45 P47 19 (P46
P4 7 XIN XCIN 1/0
)
A/D D/A P4 2
71 1/0
7.1 1O
PO_1 PO_2 PO_6 CMOS3 |1 2 4
PO_7 (1 3) 4)
P1 CMOS3 |1 1 8
(1 2) 4)
P3_3 CMOS3 |1 1 4
(1 3) 4)
P3_ 4 P35 P3_7 CMOS3 |1 3
(1 3)
P45 P4 6( 5) CMOS3 |1 3 4
P4_7( 5) (1 3) 4)
P4_2( 6) (
)
1. PURO PUR1
2. PIDRR P2DRR Low High
3. DRRO DRR1 Low High
4. VLTO VLT1 (0.35VCC 0.50VCC 0.70VCC)
5. XIN XCIN 110
6. AID D/IA
7.1 I/0
PO1 P02 P06 PO7 PL P33 P35 P37 P45 P47 PDi(i=0 1 3
4) PDi_j (=0 7) i
7.1 78 1/0 72 1/0
72 10
Pi PDi PDi_j 1)
" OH ( ) " 1” ( )

i=0 1 3 4 j=0 7
1.PD4 0 PD4 2
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R8C/3GA . 110
7.2
110 ( 14
)
73 PDi_j (=0 13 4j=0 7)
7.3 PDi_j (=0 1 3 4 j=0 7)
PDi_j
( )
7.3 I/O
7.9
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R8C/3GA

7. 1/0

PO 1 PO_2

H

o

9]

ﬁ

IOINSEL

05
.

at

_T
—1

A/D

oo

:

PO 6 PO 7
05:0 = L (D
N
"Ct. IOINSEL T [ 9
%&]J
AID o
D/IA O\C
D/IA
1. ———
VCC
IOINSEL PINSR
71 10 @)
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R8C/3GA 7. 1/0

PLO P12
o} | i \J (D
I
"Ct. IOINSEL T [ ¢P
et
A/ID O\C
P13
I o:c | i (D
@' IOINSEL ’—l —l ¢
®
et
AID oo
L ———
VCC
IOINSEL PINSR

72 10 B)
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R8C/3GA 7. 1/0

P14
ol | i \J (D
I
IOINSEL ’—l —l ¢y
1
=
— 1 >
P15
| i (1
@' IOINSEL d [ P
il
Q@
T | H
. vee
IOINSEL PINSR
73 10 3)
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R8C/3GA 7. 1/0

P16
ol q il \J (D
@' IOINSEL d [ 9
@J
P17
| | -l (D
g IOINSEL ’—l —l ¢
g
1. —¢——
VCC
IOINSEL PINSR
74 1/0 (4)
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R8C/3GA 7. 1/0

P33
o} | i \J (D
o
@. IOINSEL '—l —l ¢9
@ZJ
o W — 1 X
R R
P3 4
o} u il \J (D
o
@' IOINSEL '—l —l ¢
st
— 1
1. ———
VCC
IOINSEL PINSR
75 10 )
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R8C/3GA 7. 1/0

P35
o} L \J (1
! IOINSEL '—l —l o
—G
P3 7
o} q ] (D
oI
"Cto IOINSEL T [ ¢P
e
1. ——
VCC
IOINSEL PINSR
76 10 (1)
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R8C/3GA 7.

P4 _2/VREF

P4_5

IOINSEL

o p

o TR — 1

1. ———

VCC

IOINSEL PINSR

L
=
=

77 10 @)
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R8C/3GA

. /O

P4_6/XIN/XCIN
ﬁDjDL
ey

A

CM11

vcmos
RIXIN

—IOINSEL ~[>o££>%0—|
] cM13_ 0" ;Qio\cg(z CM1-3
< [

CM12

VCmm
RfXCIN

XCIN

P4_7/XOUT/XCOUT J
D o0 O
erJ . q
—|0|NSE|_~{>0T—_Z>< ’—l ljl
:J
| I

vCC

I

%

CM01 CM03 CM04 CMO5 CMO
CM11 CM12 CM13 CM1
IOINSEL PINSR

7.8 |/

O

9)
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R8C/3GA 7. 1/0

MODE

MODE \{/‘ * O

VCC

7.9
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R8C/3GA 7. 1/0

7.4
7.4.1 Pi (PDi(i=0 1 3 4
00E2h (PDO( 1)) OOE3h (PD1) O00E7h (PD3( 2)) OOEAh (PD4(  3))
b7 b6 b5 b4 b3 b2 bl b0
PDi_7 | PDi_6 | PDi_5 | PDi_4 | PDi_3 | PDi_2 | PDi_1 | PDi_0 |
0 0 0 0 0 0 0 0
RIW

b0 PDi_0 Pi_0 0 ( ) R/W
b1l PDIi_1 Pi_1 1 ( ) RIW
b2 PDi_2 Pi_2 RIW
b3 PDi_3 Pi_3 RIW
b4 PDi_4 Pi_4 RIW
b5 PDi_5 Pi_ 5 RIW
b6 PDi_6 Pi_6 RIW
b7 PDi_7 Pi_7 RIW
1. PDO PRCR PRC2 “ 17 ( )

PDO PDO_O PDO 3 PDO_5 PDO_O PDO 3 PDO_5

“ o “ o
2. PD3 PD3 0 PD3 2 PD3 6 PD3 0 PD3 2
PD3_6 — . o
3. PD4 PD4 0 PD4 2 PD4 0 PD4 2 “«Q
“ o
PD4 3 PD4 4 PD4 3 PD4 4 «
.« o
PDi 1/0
PDi 1
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R8C/3GA . 110
7.4.2 Pi (P)(i=0 1 3 4)
00EOh (PO( 1)) OOE1h (P1) O00E5h (P3( 2)) OOES8h (P4( 3))
b7 b6 b5 b4 b3 b2 bl b0
Pi_7 | Pi_6 | Pi_5 | Pi_4 | Pi_3 | Pi_2 | Pi_1 | Pi 0 |
X X X X X X X X
RIW
bO PI_O P|_O O “ Ln R/W
b1 Pi_ 1 Pi_1 1 H R/W
b2 Pi_2 Pi_ 2 R/W
b3 Pi_3 Pi_3 R/W
b4 Pi_4 Pi_4 R/W
b5 Pi_ 5 Pi 5 R/W
b6 Pi_6 Pi_6 R/W
b7 Pi_7 Pi_7 R/W
1. P1 POO P03 POS5 PO O P03 POS5 “ 0
. o
2. P3 P30 P3 2 P3 6 P30 P3 2 P3 6
“ o . o
3. P4 P40 P41 PA O P41
“ o
P4 3 P4 4 P4 3 P4 4 “ 0"
“ o
Pi Pi
Pi 1
Pi_j i=0 1 3 4 =0 7) Pi_j )
1/0
110
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R8C/3GA 2 o
7.4.3 RA (TRASR)
0180h
b7 b6 b5 b4 b3 b2 bl bO
| TRAIOSEL1|TRAIOSELO
0 0 0 0 0 ) o 5
RIW
b0 | TRAIOSELO | TRAIO 5TE0 =T
bl | TRAIOSELL 00 TRAIO ik
01 P17
10 P15
11
b2 0" RIW
b3
b4
b5 O
b6 o
b7
TRASR RA
RA TRASR
RA TRASR
RA TRASR
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R8C/3GA . 110
7.4.4 RC (TRBRCSR)
0181h
b7 b6 b5 b4 b3 b2 bl b0
| | |TRCCLKSEL1|TRCCLKSELO| | | |
0 0 0 0 0 0 0 0
RIW
b0 0 RIW
bl
b2 0"
b3 0
b4 TRCCLKSELO | TRCCLK b5 b4 R/W
b5 | TRCCLKSELL 00 TRCCLK RIW
01 P14
10 P33
11
b6 0" RIW
b7 “ 0"
o
TRBRCSR RC
RC TRBRCSR
RC TRCCLKSELO TRCCLKSEL1
RC TRCCLKSELO TRCCLKSEL1
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R8C/3GA 7. 1/0

7.4.5 RC 0 (TRCPSRO)
0182h
b7 b6 b5 b4 b3 b2 bl b0
|TRCIOBSELO| |TRCIOASEL2 TRCIOASEL1|TRCIOASELO
0 0 0 0 0 0 0 0
R/W
b0 | TRCIOASELO | TRCIOA/TRCTRG b2 b1 b0 RIW
b1 TRCIOASELL 000 TRCIOA/TRCTRG RIW
b2 | TRCIOASELZ 001 P11 RIW
011 PO 1
100 PO 2
b3 e
o’
b4 TRCIOBSELO | TRCIOB 0 TRCIOB R/W
1 P12
b5 0" R/W
b6
b7 “ Q"
o’
TRCPSRO RC
RC TRCPSRO
RC TRCPSRO
RC TRCPSRO
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R8C/3GA 2 1o
7.4.6 RC 1 (TRCPSR1)
0183h
b7 b6 b5 b4 b3 b2 bl b0
TRCIODSEL1|TRCIODSELO| | TRCIOCSELLITRCIOCSELO
0 0 0 0 0 0 0 0

RIW
b0 | TRCIOCSELO | TRCIOC BI 50 =T
bl | TRCIOCSEL1 00 TRCIOC R

01 P13

10 P34

11 PO 7
b2 0” RIW

b3 o
o

b4 | TRCIODSELO | TRCIOD b5 b4 R
b5 | TRCIODSEL1 00 TRCIOD S

01 P10

10 P35

11 PO 6
b6 0" RIW

b7 o
o
TRCPSR1 RC
RC TRCPSR1
RC TRCPSR1
RC TRCPSR1
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R8C/3GA 7. 1/0

7.4.7 UARTO (UOSR)
0188h
b7 b6 b5 b4 b3 b2 b1l [0
| |CLKOSELO| RXDOSELO TXDOSELO
0 0 0 0 0 0 0 0
RIW
b0 | TXDOSELO | TXDO 0 TXDO RIW
1 P14
bl “ Q"
o
b2 | RXDOSELO | RXDO 0 RXDO RIW
1 P15
b3 “ Q"
o
b4 | CLKOSELO | CLKO 0 CLKO RIW
1 P16
b5 “ Q"
b6 0"
b7
UOSR UARTO UARTO
UOSR
UARTO UOSR UARTO
UOSR
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R8C/3GA 7. 1/10
74.8 UART2 0 (U2SR0)
018Ah
b7 b6 b5 b4 b3 b2 bl b0
RXD28EL1|RXDZSELO| TXD2SEL1|TXD2SELO
0 0 0 0 0 0 0 0
R/W

b0 TXD2SELO | TXD2/SDA2 b1 bo RIW

bl TXD2SEL1 00 TXD2/SDA2 RIW
01 P37
10 P34
11

b2 0" R/W

b3 <o

0"

b4 RXD2SELO | RXD2/SCL2 b5 b4 RIW

b5 RXD2SEL1 00 RXD2/SCL2 R
01 P34
10 P37
11 P45

b6 0" R/W

b7 <o

0"
U2SR0O UART?2 UART?2
U2SR0
UART2 U2SR0 UART?2

U2SR0
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R8C/3GA 7. 110
7.4.9 UART2 1 (U2SR1)
018Bh
b7 b6 b5 b4 b3 b2 b1 b0
|CTSZSELO| CLK2SELO
0 0 0 0 0 0 0
RIW
b0 | CLK2SELO | CLK2 0 CLK2 RIW
1 P35
b1 0" RIW
b2 “ 0"
b3 0"
b4 |CTS2SEL0| orsaRTss 0 CTS2/RTS2 RV
1 P33
b5 0" RIW
b6 “ 0"
b7 0"
U2SR1 UART2 UART2
U2SR1
UART2 U2SR1 UART2
U2SR1
7.4.10 SSU/IC (SSUIICSR)
018Ch
b7 b6 b5 b4 b3 b2 b1 bo
T T T T ICSEL
0 0 0 0 0 0 0 0
RIW
b0 IICSEL [Ssu/2C 0 SSU RIW
1 12C
bl 0" R/W
b2 “ 0
b3 0
b4 0" R/W
b5
b6
b7
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R8C/3GA 7. 110
7.4.11 INT (INTSR)
018Eh
b7 b6 b5 b4 b3 b2 b1 b0
| |INT18EL1 INT1SELO
0 0 0 0 0 0 0 0
| RIW
bOo "0
o
b1 |INTISELO|jn71 b2 bl RIW
b2 | INTISELL 00 Pl RIW
01 P15
b3 0" RIW
b4
b5 “ 0
o
b6 0" R/W
b7
INTSR INTL INT1
INTSR
INTL INTSR INTL
INTSR
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R8C/3GA 7. 110
7.4.12 (PINSR)
018Fh
b7 b6 b5 b4 b2 bl b0
SDADLY1|SDADLYO IICTCHALF|IICTCTWI| IOINSEL
0 0 0 0 0 0 0
RIW
bo 0 RIW
bl
b2 0 0
b3 IOINSEL |1/0 0 10 PDi(i=0 1 3 4) R/W
PDi PDi_j(j=0 7) “ 0" (
)
PDi PDi_j “ 1 ( )
1 1/0 PDi
b4 IICTCTWI [[2C 2 0 ICCR1 CKSO CKS3 RIW
1 ICCR1 CKSO CKS3
2
b5 [IICTCHALF ||2C 1/2 0 ICCR1 CKSO CKS3 R/W
1 ICCR1 CKSO CKS3
1/2
b6 SDADLYO |SDA b7 b6 RIW
b7 | SDADLYL 00 3xfl RIW
01 11x f1
10 19x f1
11
IOINSEL (110
|OINSEL PDi(i=0 1 3 4) PDi_j (j=0 7) “ 17 ( )
/0 “ 1" 1/0
PDi
7.4 |OINSEL 1/0 IOINSEL P4 2
1/0
7.4 10INSEL I/O
PDi PDi_j “ 0" ( ) “1m( )
IOINSEL " 071 “ 117 " 071 " 171
110
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R8C/3GA e
7.4.13 0 (PURO)
01EOh
b7 b6 b5 b4 b3 b2 bl b0
PUO7 PUO06 | | PUO3 PUO2 PUO1 PUOO
0 0 0 0 0 0 0 0
RIW
b0 PUOO (PO 1 PO 2 0 R/W
bl PUO1 PO 6 PO 7 1 1) R/W
b2 PUO2 |P1. 0 P13 R/W
b3 PUO3 |P1 4 P17 R/W
b4 0" RIW
b5
b6 PUO6 |P3 3 0 R/W
b7 PUO7 [P3_4 P35 P3_7 1 1) RIW
l. " 1”( ) “ Oll( )
PURO
7.4.14 1 (PUR1)
01E1h
b7 b6 b5 b4 b3 b2 bl b0
| | | PU11
0 0 0 0 0 0 0 0
RIW
b0 0" RIW
bl PU1L |P4 5 P47 0 R/W
1 1)
b2 0" RIW
b3
b4
b5
b6 « o
b7
l. " 1”( ) “ Oll( )
PUR1
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R8C/3GA . 1/0
7.4.15 P1 (P1DRR)
01FOh
b7 b6 b5 b4 b3 b2 bl b0
P1DRR7 | PIDRR6 P1DRR5|P1DRR4|P1DRR3|P1DRR2 P1DRR1 | PIDRRO
0 0 0 0 0 0 0 0
R/W
b0 P1DRRO|P1 0 0 Low R/W
bl P1IDRR1|P1 1 1 High( 1) R/W
b2 P1DRR2 |p1 2 R/W
b3 P1DRR3 |P1 3 R/W
b4 P1DRR4 |P1_4 R/W
b5 P1DRR5 |P1 5 R/W
b6 P1DRR6 |P1 6 R/W
b7 P1DRR7 |P1_7 R/W
l. " HH “ Ln ngh
P1DRR P1 Low High
P1DRRI @i=0 7 1 Low
High

P1DRR
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R8C/3GA 7. 110
7.4.16 0 (DRRO)
01F2h
b7 b6 b5 b4 b3 b2 bl b0
DRRO7 DRR06| | DRRO1 | DRROO
0 0 0 0 0 0 0 0
R/W
b0 | DRROO |[PO_1 PO 2 Low RIW
bl DRRO1 |PO 6 PO 7 High( 1) R/W
b2 o
b3
b4
b5
b6 | DRRO6 |P3 3 Low RIW
b7 DRRO7 [P3 4 P35 P37 High( 1) R/W
1.“H “oL High
DRRO
DRROO (PO_1 PO 2 )
DRROO PO1 PO 2 Low High
DRRO00O Low
High
DRRO1 (PO_6 PO 7
DRRO1 PO 6 PO 7 Low High
DRRO1 Low
High
DRRO0O6 (P3_3 )
DRRO06 P3 3 Low High
DRRO06 1 Low High
DRRO7 (P34 P35 P37 )
DRRO7 P34 P35 P37 Low High
DRRO7 3 Low
High
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R8C/3GA . 1o
7.4.17 1 (DRR1)
01F3h
b7 b6 b5 b4 b3 b2 bl b0
| | | DRR11L
0 0 0 0 0 0 0 0
RIW
b0 o RIW
bl | DRRIL [P4_5 P4_7 0 Low RIW
1 High( 1)

b2 “ 0

b3 o RIW
b4

b5

b6 “ 0

b7

14 H “ L High

DRR1
DRR11 (P45 P47
DRR11 P45 P47 Low High
DRR11 4 Low
High
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R8C/3GA 7. 1/0

7.4.18 0 (VLTO)
01F5h
b7 b6 b5 b4 b3 b2 bl bo
VLTO7 | VLTO06 | [VLT03 | VLT02 | VLTOL | VLT00
0 0 0 0 0 0 0 0
RIW
b0 | VLTOO [P0 1 PO 2 PO 6 PO_7 bTE0 RIW
bl | vCtol | N N N 00 0.50x VCC RIW
01 0.35x VCC
10 0.70x VCC
11
b2 | VLT0Z |p1 6352 RIW
b3 | VLT03 00 0.50x VCC RIW
01 0.35x VCC
10 0.70x VCC
11
b4 0" RIW
b5
b6 VLTO6 (P33 P35 P37 b7 b6 RIW
b7 | vCcro7 | 00 0.50x VCC RIW
01 0.35x VCC
10 0.70x VCC
11
VLTO PO1 PO2 PO6 PO7 PlL P33 P35 P37
VLT00 VLTO7 3

(0.35vCC 0.50vCC 0.70VCC)
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R8C/3GA 7. 1/0
7.4.19 1 (VLT1)
01F6h
b7 b6 b5 b4 b3 b2 bl bo
| VLT1L | VLT10
0 0 0 0 0 0 0 0
RIW
b0 VLT10 (P4 2 P45 P4 7 b1 bo RIW
b1l VLT11 - - - 00 0.50x VCC BRIV
01 0.35x VCC
10 0.70x VCC
11
b2 0" RIW
b3
b4
b5
b6 e
b7
VLT1 P42 P45 P47
VLT10 VLTI15 3 (0.35vCC 0.50vCC 0.70VCC)
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R8C/3GA 7. 110
7.5
75 7.29
7.5 PO_1/AN6/TRCIOA/TRCTRG
PDO ADINSEL TRCPSRO RC
CH ADGSEL TRCIOASEL
PDO_1
2 1 0 1 0 2 | 1 | 0
X X X X X 011b X (1
X X X X X 011b X ( 2
1 1 0 0 0 011b X AID (ANB)( 1)
0 X % | x % | x 0 1 1 7.26 TRCIOA TRCIOA ( 1)
X X % | x % | x 0 1 1 7.26 TRCIOA TRCIOA ( 2
X" 0 1
1. PURO PUOO “ 1"
2. DRRO DRROO “o1n High
7.6 PO_2/AN5/TRCIOA/TRCTRG
PDO ADINSEL TRCPSRO RC
CH ADGSEL TRCIOASEL
PDO_2
2 1 0 1 0 2 | 1 | 0
0 X | X X | X X 100b X ( 1)
1 X X X X X 100b X ( 2
0 1 0 1 0 0 100b X AID (AN5)( 1)
R % | x x | x » 1 0 0 7.26 TRCIOA TRCIOA ( 1
X % | x x | x » 1 0 0 7.26 TRCIOA TRCIOA ( 2
X “ 0 1
1. PURO PUOO 1"
2. DRRO DRROO “ 17 High
7.7 PO_6/AN1/DAO/TRCIOD
PDO ADINSEL DACON | TRCPSR1 RC
CH ADGSEL TRCIODSEL
PDO_6 DAOE
- 2 1JTo[17To 1 0
X X X 0 11b X (1
X | X | X | x| X 0 11b X ( 2
0 o|lo|l1|0]o0 0 11b X AID (AN1)
(1
0 X | X | X | X | X 1 11b X DA (BAD)
(1
R < x| x| x| x 0 1 1 7.29 TRCIOD TRCIOD (1
X < x| x | x| x 0 1 1 7.29 TRCIOD TRCIOD ( 2
X “ 0 1
1. PURO PUO1 1"
2. DRRO DRRO1 “ 17 High
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R8C/3GA 7. 110
7.8 PO_7/ANO/DA1/TRCIOC
PDO ADINSEL DACON | TRCPSR1 RC
CH ADGSEL TRCIOCSEL
PDO_7 DALE
—“[2T1To]17]o 1 0
X | x| x| x| X 11b X ( 1
X | X | X | x| X 11b X (2
0 o|lo|o|olo 0 11b X AD (ANO)
(1
0 x| x| x| x| x 1 11b X D/A (DA1)
(1
0 < Ix x| x| x 0 1 1 7.28 TRCIOC TRCIOC (1
» x | x| x| x| x 0 ) ) 7.28 TRCIOC TRCIOC ( 2
Ve 1
1. PURO PUO1 “ o1
2. DRRO DRRO1 “1r High
7.9 P1 _0/KIO/ANS/TRCIOD/LVCMP1
PD1 | KIEN ADINSEL TRCPSR1 | VCA2 RC
CH ADGSEL | TRCIODSEL
PD1_0 | KIOEN VCA22
2 1]Jof1T]o0 1 | 0
X X[ X[ X[ x]Xx 01b X X ( 1
X X | X | x| x| X 01b X X (2
0 1 X | x| x| x| x] omw X X KO (1)
0 0 olo|]o|o]1 01lb X X AD (AN8)
(1
o X I x x| x| x o 1 X 7.29 TRCIOD | TRCIOD (1
X x x| x| x| x| x o 1 » 7.29 TRCIOD | TRCIOD ( 2
Al
0 0 X | X | X | x| X 01lb 1 X (LVCMP1)
X* 0 “1r
1. PURO PUO2 “ o1
2. PIDRR P1DRRO “ o High
7.10 P1 1/KI1/AN9/TRCIOA/TRCTRG/LVCMP2
PD1 | KIEN ADINSEL TRCPSRO VCA2 RC
CH ADGSEL | TRCIOASEL
PD1_1 | KILEN VCA24
- 2] 1]Jo]1]of 2 | 1 | 0
X X | X | x| x| X 001b X X (1
X X | x| x| x| x 001b X X ( 2
0 1 X | x| x| x]x] oow X X KL (1)
0 0 o|lo|1|o0]1 001b X X AD (AN9)
(D
0 X xIxIx!Ixlxlolola X 7.26 TRCIOA | TRCIOA ( 1
X X xIxIx!Ixlxlolola X 7.26 TRCIOA | TRCIOA ( 2
A2
0 0 X | X | x| x| X 001b 1 X (LVCMP2)
X 0 1
1. PURO PUO2 “ 1
2. P1DRR P1DRR1 “ o High
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R8C/3GA 7. 110
7.11 P1 2/KI2/AN10/TRCIOB/LVREF
PD1 | KIEN ADINSEL TRCPSRO VCA2 RC
CH ADGSEL
PD1_2 | KI2EN TRCIOBSELO | VCA21 | VCA23
- 21010
X [X[X[X]x|x X X X ( 1
X [ x[x[x]x]x X ( 2
0 1 | X|X|X]|X]|X X X X K2 (1)
0 o |ol1|lo]o]1 0 X X X AID (AN10)
(D
0 x IxlxIx!| x| x 1 X X 7.27 TRCIOB|TRCIOB  ( 1)
X x IxlxIx!| x| x 1 X X 7.27 TRCIOB|TRCIOB  ( 2)
Al
0 0 [X|X|X]X]|X 0 1 X X
(LVREF)
A2
0 0 | X[X|X]| X | X 0 X 1 X
(LVREF)
X 0 “q”
1. PURO PUO2 1"
2. P1DRR P1DRR2 “1n High
7.12 P1_3/KI3/AN11/TRBO/TRCIOC/LVCOUT1
PD1 KIEN ADINSEL TRCPSR1 ACMR RB RC
CH ADGSEL | TRCIOCSEL
PD1_3 | KI3EN CM10E
- 2 1 0 1 0 1 0
X (1
0 X X | X | X | X | X 01b 0 TRBO X
X (2
1 X X | X | X | X | X 01b 0 TRBO X
X K3 (1
0 1 X | X | X | X | X 01b 0 TRBO X
X A/D
0 0 0 1 1 0 1 01b 0 TRBO X (AN11)( 1)
X X X X X X X X X 0 7.25 TRBO X TRBO ( 2
X TRCIOC (1)
o X x| x x| x| x o 1 0 TREO 7.27 TRCIOB
X TRCIOC ( 2
X X x| x x| x!x o 1 0 TREO 7.27 TRCIOB
Al
X X X X X X X X X 1 X X (LVCOUT1)
X “ o 1
1. PURO PUO2 1"
2. P1DRR P1DRR3 “1 High
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R8C/3GA 7. 1/10
7.13 P1 4/TXDO/TRCCLK
PD1 UOSR UIMR TRBRCSR TRCCR1
SMD TRCCLKSEL TCK
PD1_4 | TXDOSELO
- 2 1 0 1 0 2 1 0
X X X X X X ( 1
X X X X X X X X ( 2
0 1 TXDO ( 2 3)
0 0
X 1 X X X X X
1 1
1 0
0 0 X X X 0 1 1 0 1 |TRCCLK  ( 1)
X0 C 1
1. PURO PUO3 “ 1
2. PIDRR P1DRR4 “ 1 High
3. U0CO NODC “ 1 N
7.14 P1 5/RXDO/TRAIO/INT1
PD1 UOSR TRASR [TRAIOC TRAMR INTSR | INTEN [ INTCMP
TRAIOSEL TMOD INT1SEL
PD1_5 | RXDOSELO TOPCR INT1EN | INT1CPO
- 1 | 0 2 1 0 1]0
0 X 10b X X | x| x| x| X X X (1
1 X 10b X X | x| X | x| X X X ( 2
0 1 10b X X | x| x | x| X X X RXDO (1)
0 X 1 0 0 000b 001b X | X X X TRAIO (1
0 X 10b X x‘x‘x o1 1 0 INTL (1)
0 X 1 0 0 000b 001b 0 1 1 0 TRAIO/INT1 (1
X X 1 0 0 0 0 1 | X | X X X TRAIO
(2
X" 0 1
1. PURO PUO3 1"
2. P1DRR P1DRR5 “ 1 High
7.15 P1 6/CLKO/IVREF1/LVCOUT?2
PD1 UOSR UOMR INTCMP ACMR
SMD
PD1_6 | CLKOSELO 5 I 5 CKDIR | INT1CPO CM10E
0 0 X | X | X X X 0 ( 1
1 0 X | x| X X X 0 ( 2
0 1 X | X | X 1 X 0 CLKO( ) (1
X 1 0 0 1 0 X 0 CLKO( ) ( 2
0 0 X X 1 0 Bl
(IVREF1)
X X X | x| X X X 1 A2 ( 2
X0
1. PURO PUO3 1
2. P1DRR P1DRR6 “ 1 High
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R8C/3GA 7. 110
7.16 P1_7/INTL/TRAIO/IVCMP1
PD1 TRASR TRAIOC TRAMR INTSR INTEN INTCMP
TRAIOSEL TMOD INT1SEL
PD1 7 TOPCR INT1IEN | INT1CPO
- 1 | 0 2 1 1 0
0 01b X X [ x [ X ] xX7]X X X ( 1
1 01b X X X | x X X X X ( 2
0 0 | 1 0 000b 001b X X X X TRAIO (1)
0 01b X x‘x‘x o] o 1 o [Nt (1
0 0 1 0 000b 001b 0 0 1 0 TRAIO/INT1 (1
X 0 1 0 0 0 1 X X X X TRAIO ( 2
Bl
0 X X X X X X 1 1
01b (IVCMP1)
<0 1
1. PURO PUO3 1
2. P1DRR P1DRR7 1’ High
7.17 P3_3/INT3/TRCCLK/SCS/CTS2/RTS2/IVCMP3
PD3 | SSMR2 | INTEN | TRBRCSR TRCCR1 U2SR1 U2MR U2CO INTCMP
CSS TRCCLKSEL TCK SMD
PD3_3 INT3EN CTS2SELO CRS | CRD | INT3CPO
1]0 1 0o [2]1T]o 2170
0 oo X X X | x| x| x 0 X [ x| x] X X X (1
1 oo X X X | x| x|x 0 X [ x| x| x X X ( 2
0 0 0 1 X X X | X | X 0 X | X | X X X 0 INT3 (D
0 ol o X 1 0 101 0 X [ x| x| x X X |[TRCCLK (1)
X 0|1 X X X | x| x| x X X X X X |scs (1
X i 2 X X X | x| x| x X X X X x |8 (23
0 oo X X X | x| x| X 1 000b 0 0 X CTs2 (1
X 0| o0 X X X X | X | X 1 000b 1 0 X RTS2 (2
0 oo 1 10b X | x| X 0 X | x| x| X X 1 B3
(IVCMP3)
X “ 0 “ 17
1. PURO PUO6 1"
2. DRRO DRRO6 “o1n High
3. SSMR2 CSos 1" (N ) N
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R8C/3GA 7. 1/0

7.18 P3_4/TRCIOC/SSI/RXD2/SCL2/TXD2/SDA2/IVREF3
PD3 |SSUICSR| ., TRCPSR1 U2SRO U2MR  |U2SMR|INTCMP RC
)
TRCIOC | RXD2 | TXD2
pD3 4| ncseL | S Ssl SEL | SEL | SEL SMD licMm '(’:\';g
T]0 [1]0[1]0][2]1
0 X 0 0 10b 0b 1106 oty I x | x X X (Y
1 X 0 0 10b 0o 1106 oty I x | x X X €2
728 [TRCIOC (1)
0 X 0 0 R T R B Y B B X | Trcloc
728 [TRCIOC (2
X X 0 0 T B R B Y Y B X | TrRcloc
X 0 0 1 X X [ XX XTX[ X[ X]|X| X X X ssi (D
X 0 1 0 X | X [ X XXX X[X[X] X X X ssi (2 3
0 X 0 0 00 gl O I xx|x]| x X X Rxbz (1
0 X 0 0 x [ x|ol1] * |[o]1|0] 1 X X SCL2
(24
0 1 ™02 (2 4)
X X 0 0 X | x| x|x|1|o|, 0 % X X X
)
0 X 0 0 X | X [X|X|1lololz1]o]| 1 X X SDA2 ( 2 %
B3
0 X 0 0 100 0b 1106 oty I x| x 1 X
(IVREF3)
o p
1. PURO PUO7 “ g
2. DRRO DRRO7 T High
3. SSMR2 S00s “ N )  BIDE "o ( ) N
4. U2c0 NCH T N
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R8C/3GA 7. 110
7.19 P3 5/SCL/SSCK/TRCIOD/CLK2
PD3 | SSUIICSR | ICCR1 ( 44 TRCPSR1 | U2SR1 U2MR RC
TRCIODSEL SMD
PD3 5| IICSEL ICE SSCK SSCK CLK2SELO CKDIR
1 | 0 2[1]0
0 X 0 0
0 100 0 X|X|X| X X €Y
1 0 X X
0 X 0 0
1 100 0 X|X|X| X X €2
1 0 X X
X 1 1 X X X X X X[X|x|  x X SCL ( 2
X 0 X 0 1 X X X X[ X|x| x X SSCK (1)
X 0 X 1 0 X X X X|x X SSCK (2 3)
0 X 0 0 729 |TRCIOD  ( 1)
0 1 0 0 X|X|X| X
1 0 N N TRCIOD
0 X 0 0 729 |TRCIOD ( 2)
X 1 0 0 X[X|x| X
1 0 N N TRCIOD
0 X 0 0
0 X X 1 X[x|x| 1 X cLk2 (2
1 0 X X
0 X 0 0
X X X 1 oloj1] o X cLk2 (249
1 0 X X
N “ 1
1. PURO PUO7 “oqn
2. DRRO DRRO7 “oqr High
3. SSMR2 SCKOS “ 1" (N ) N
4. U2SMR3 NODC v N
7.20 P3_7/SSO/TXD2/SDA2/RXD2/SCL2/TRAO/SDA
PD3 | SSUIICSR | ICCR1 ( 244 U2SRO U2MR U2SMR | TRAIOC
RXD2SEL|TXD2SEL SMD
PD3 7| IICSEL ICE SSO SSO IICM | TOENA
1 | ol1]Jol2]1T]o
0 ! 0 X X 10b 01b X | X | X X 0 €9
0 X 0 0
1 0 X X ( 2
1 10b 01b X | X | X X 0
0 X 0 0
X 1 1 X X X[ x| x| x[x]x]|x X X  [SDA ( 2
X 0 X 0 1 X[ x| x| x| x]x]|x X X [|sso (1)
X 0 X 1 0 X [ X[ x| x[x[x]|x X X |sso  ( 2 3
1 0 X X
0 1|0 |o1b X | X | X X o [RXP2 (9
0 X 0 0
1 0 X X
0 1|0 |o1b o|11]o0 1 x [5ct2
0 X 0 0 (24
0 1
1 0 N N TXD2 (2 4)
olo
X X | x|ol1 L1 X X
1 1
0 X 0 0
1|0
1 0 X X
0 X|x|o|l1]o0o]|]1]|o0 1 x [5PA?
0 X 0 0 (24
1 0 X X
X 01b 01b X | X | X X 1 [TRAO (2
0 X 0 0
< 0 "1
1. PURO PUO7 “1r
2. DRRO DRRO7 “ 1 High
3. SSMR2 S00S “ 1" (N ) N
4. U2C0 NCH “oqr
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R8C/3GA 7. 110
7.21 P4 2/VREF
ADCON1 DACON
ADSTBY DAOE DALE
0 0 0
000b IVREF
7.22 P4 5/INTO/RXD2/SCL2/ADTRG
PD4 INTEN U2SR0 U2MR U2SMR ADMOD
RXD2SEL SMD ADCAP
PD4 5 INTOEN IICM
1 | 0 2 1 0 1 0
0 X 11b X X X X X X (1
1 X 11b X X X X X X (2
0 1 11b X X X X X X |INTO ( 1)
0 X 1 X X X X X X |RXD2 (1
0 X 1 0 1 0 1 X X |scL2 (2 3)
0 1 11b X X X X 1 1 |ADTRG (1
X*“0 C 1
1. PUR1 PU11 “1r
2. DRR1 DRR11 “ 17 High
3. U2C0 NCH R N
7.23 P4_6/XIN/XCIN
PD4 CMO CM1
PD4_6 | CMO1 | CM03 | CM04 | CMO5 | CM10 | CM11 | CM12 | CM13
0 X X 0 X 0 X X OFF OFF (1
1 X X 0 X X X OFF OFF ( 2
o 0 ON ON  [XIN-XOUT ( )
1 ON OFF | XIN-XOUT ( )
0 X X 0 X 1
L 0 OFF ON |XIN-XOUT )
1 OFF OFF |XIN-XOUT )
X 0 0 ON ON |XCIN-XCOUT )
1 ON OFF |XCIN-XCOUT )
1 1 0 1
L X X 0 OFF ON |XCIN-XCOUT (
1 OFF OFF |XCIN-XCOUT (
X X X 1 X X OFF OFF (STOP )
X0 1
1. PURL PU11 1
2. DRR1 DRR11 1 High
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R8C/3GA . 1/0
7.24 P4 _7/XOUT/XCOUT
PD4 CMO CM1
PD4_7 | CMO1 | CM03 | CM04 | CM05 | CM10 | CM11 | CM12 | CM13
0 X X X X X OFF OFF (1
1 X X X X X OFF OFF ( 2
o 0 ON ON [XIN-XOUT  (
1 ON OFF [XIN-XOUT  (
0 X X 0 X 1
L 0 OFF ON [XIN-XOUT )
1 OFF OFF |XIN-XOUT )
X . 0 ON ON |XCIN-XCOUT ) 3)
. . . 1 L ON OFF |XCIN-XCOUT  ( )X 3
L X X 0 OFF ON [XCIN-XCOUT ( )
1 OFF OFF |XCIN-XCOUT ( )
X X X 1 X X OFF OFF (STOP )
< 0 "1
1. PUR1 PU11 “oqn
2. DRR1 DRR11 “on High
3. XCIN-XCOUT XCOUT CMOS
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R8C/3GA

. /O

7.25 TRBO
TRBIOC TRBMR
TOCNT( 1) TMOD1 TMODO
0 0 1
0 1 0
0 1 1
1 0 1
1. TRBIOC TOCNT “ 0"
7.26 TRCIOA
TRCOER | TRCMR TRCIORO TRCCR2
EA | PWM2 | 10A2 | IOAL | IOAO | TCEG1 | TCEGO
0 1 (
0 1 0 X X
1 X
0
1 1 X X X X
1
0 1
1 o N N " PWM2 TRCTRG
1 X
<* 0 P
7.27 TRCIOB
TRCOER TRCMR TRCIORO
EB | PWM2 | PWMB | 10B2 | IOB1 | IOBO
0 X X X X [Pwm2
1 1 X X X [PwMm
0 1 (
0 1 0 0
1 X
0 (
1 0 1 X X
1
“ 0" 1
7.28 TRCIOC
TRCOER TRCMR TRCIORL
EC | PWM2 | PWMC | 10C2 | IOCL | I0CO
0 1 1 X X X [PwM
0 1 (
0 1 0 0
1 X
0 (
1 0 1 X X
1
“ 0" 1
7.29 TRCIOD
TRCOER TRCMR TRCIORL
ED | PWM2 | PWMD | 1OD2 | IOD1 | IODO
0 1 1 X X X [PWM
0 1 (
0 1 0 0
1 X
0 (
1 0 1 X X
1
“ 0" 1
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R8C/3GA

. /O

7.6
7.30

7.30

7.10

PO_1 P0_2 PO_6
PO_7 P1 P33 P35
P37 P45 P47

Vss
vce (
(12

X

2)

P4_2/VREF

VCC

RESET( 3)

VvCC

( ) 2)

1.

(2cm

PO_2
P1
P37

PO_6
P3 3
P4 5

P4_2/VREF

I W 4
I ¢

7.10
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R8C/3GA 8.
8.
ROM RAM SFR
8.1 R8C/3GA ( )
ROM RAM SFR 8 CPU (16 )
8 2 8.2
8.1 RS8C/3GA ( )
SFR/ CPU 2
ROM/RAM CPU 1
8.2
SFR ROM( ROM) RAM
CcPU | [ L[ |cPY | L L[
X X X X
X XX
cPU | [ L[ |cPY | I LT
X X X X
X X
0 LTS [ov -
X X a1 X X X X
X XX X XX
v LT LI [ L1 L1
X X+ X X a1 X
X XX X XX

RJJ09B0501-0020 Rev.0.20 2008.11.25 2RENESAS
Page 94 of 594




R8C/3GA 8.

SFR 16 CPU

RC TRC TRCGRA TRCGRB TRCGRC TRCGRD
SSU SSTDR SSTDRH SSRDR SSRDRH
UART2 U2ZMR U2BRG U2TB U2C0 U2C1 U2RB U2SMR5 U2SMR4 U2SMR3 U2SMR2 U2SMR

A/D ADO AD1 AD2 AD3 AD4 AD5 AD6 AD7 ADMOD ADINSEL ADCONO
ADCON1
D/A DAO DA1
RMADO AIERO RMAD1 AIER1
16 1 8.2
SFR 16 1
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R8C/3GA
9.
5
* XIN
* XCIN
9.1
9.1 (XIN  XCIN ) 9.2
9.3 VCA20
9.1
XIN XCIN
+CPU «CPU «CPU «CPU .
*XIN +XIN
CPU CPU
0 20MHz 32.768kHz 40MHz( 3) 125kHz 125kHz
XIN XOUT( 1) |XCIN XCOUT — (1 — (1 —
(1
( 4
(5
(2
. Rf
« |/
)
1. XIN XCIN CPU
P4 6 P47
2. CMO CMO05 “ 1" (XIN ) CM1 CM11 1" (
)  CMmi13 “ 1" (XIN-XOUT )
3. CPU 20MHz
4. OFS CSPROINI “ 1 ( )
5. OFS CSPROINI 0" ( )
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CSPRO —| fOCO-WDT )
fc
fc2
fca
i
__D7C—| 12 12 }—l—{ g p——————fc32
[ FrRAL FRA3 ]
FRA0O o [ 0CO40M
FRA2 |
foCo-F
FRAOLEL & f0CO( ) oco
FRA01=0 FRA03=1 >
O (1128) foco128
FRT03=0
CM14EfOCO-S | :I
o ° Q_‘ E
RESET R A foco-s
N “
[/
0 ¢ N 2
S QR |7
d
WAIT |'> f4
CcM30 R R
XIN 18
ocp2=1 9
a h
0oCcD2=0
XIN/XCIN XOUT/XCOUT| CMO7=0
CM01=0
ic—o
CM13 CMO07=1
CMo5 /
1| LD
— > e \
CcMo4 R g
cMmo1 XIN d
cMo3 b ¢
a—L— 1/2 —l— 1/2 1/2
XCIN CM06=0
'/ CM17 CM16=11b
CM06=0 h
CM17 CM16=10b| (5
CM06=0
CM02 CMO03 CMO04 CMO5 CM06 CMO7 CMO CM17  CM16=01b
CM10 CM13 CM14 CM16 CM17 CM1
CM30 CM3 _
OCDO OCD1 OCD2 OCD gms_ocme—oob
FRAOO FRAOL FRAO3 FRAO -

0OCD0=0

XIN

9.1

(XIN_XCIN )
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R8C/3GA 9.

fC

fC4
fC32
fOCO40M

fOCO128

foCco
fOCO-F

A 4

fOCO-WDT

VYV \ AR v SSuU/

y A
[ NTO | | RA| | rRB| || RC| | ‘REl |A/D | |UAI;T0| |UA‘F'€T2| 1’c
A A A A A A T A A TA A A A A A A A A A A A A A

fl
f2
4

f8
32

CPU » CPU

9.2
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R8C/3GA 9.

9.2
9.21 0(CMO0)
0006h
b7 b6 b5 b4 b3 b2 bl b0
CM07 | CMO06 | CMO5 | CMO04 | CMO03 | CM02 | CMO1
0 0 1 0 1 0 0 0
RIW
) 0" RIW
b1l CMO1 | XIN-XCIN 0 P46 P47 XIN-XOUT RIW
1 P46 P47 XCIN-XCOUT
b2 CMO02 0 RIW
1
b3 CMO3 | XCIN 0 RIW
1
b4 CMO04 XCIN-XCOUT 0 P46 P47 RIW
( 5) 1 XCIN XCOuT ( 6)
b5 | CMO5 |XIN (XIN-XOUT) 0 RIW
( 1 3) 1 ( 2
b6 CM06 |cpPu 0 [0 CM1 CM16 CM17 R/W
( 4 1 8
b7 CMO7 [XIN XCIN 0 XIN RIW
(7 1 XCIN
1. CMO05 XIN
XIN XIN
(1) OCD OCD1 OCDO “ 00b”
(2) OCD2 “ 1 ( )
2.
3. CMO05 “ 1" (XIN ) CM1 CM13 “0" (P46 P4T)
P4 6 P47
4. CMO06 “ 1" (8 )
5. CM04 “ 1 “« 0
6. XCIN CMO04 “1n
7. CM04 “ 1" (XCIN-XCOUT ) XCIN CMO7 « 0
“ 1" (XCIN )
CMO PRCR PRCO ‘1 )
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R8C/3GA 9.
9.2.2 1(CM1)
0007h
b7 b6 b5 b4 b3 b2 b1l b0
CM17 CM16 | CM14 | CM13 | CM12 CM11 CM10
0 0 1 0 0 0 0 0
RIW
b0 CM10 ( 2 0 RIW
1 )
bl CM11 | XIN-XOUT 0 R/W
1
b2 CM12 | XCIN-XCOUT 0 R/W
1
b3 CM13 XIN-XOUT 0 P4 6 P47 RIW
( 5) 1 XIN-XOUT
b4 CM14 0 RIW
(3 4 1
b5 1 RIW
b6 CM16 |(CPU 1( 1) |brbe R/W
b7 | CM17 00 RIW
01 2
10 4
11 16
1. CMO06 “ 0" (CM16 CM17 ) CM16 CM17
2. CM10 “ 1 ( )
3. CM14 0oCD2 “ 0" (XIN ) “ 1 (
oCD2 “ 17 ( ) CM14 C 0" (
) “r
4. 1 2 ( ) CM14
0 ( )
5. CM13 “ 1" “ 0"
CM1 PRCR PRCO “ 1 ( )
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R8C/3GA 0.
9.2.3 3 (CMB3)
0009h
b7 b6 b5 b4 b3 b2 b1l b0
CM37 CM36 CM35 | | | CM30
0 0 0 0 0 0 0 0
RIW
b0 CM30 ( 1 0 RIW
1
bl “ On “ on
b2
b3 0" R/W
b4
b5 CM35 0 CMO CMO06 CcM1 R/W
CPU CM16 CM17
( 2 1
b6 CM36 b7 b6 R/W
b7 | CM37 00 RIW
CPU
01
10 ( 3
11 XIN ( 4
1. CM30 “ 0 ( )
2. CM35 “ 0" CM35 “ 17 (
) CMO CMO06 “ 0" (CM16 CM17 ) CM1 CM17
CM16 “ 00b” ( )
3. CM37 CM36 “ 10b” ( )
«OCD oCcD2 =1( )
« FRAO FRAO0O =1( )
« FRAO FRAO1 =1( )
4. CM37 CM36 “ 11b" (XIN )
« CMO CMO05 =0(XIN )
«CM1 CM13 =1(XIN-XOUT )
«OCD oCcD2 =0(XIN )
CMO CMO05 “ 1" (XIN )
CPU XIN CMO06 “ 1" (8 ) CM35
“ o
XIN CM37 CM36 “ 11b” (XIN
)
CM3 PRCR PRCO “1( )
CM30 ( )
CM30 1 ( ) CPU ( )
XIN XCIN
CM30 ‘1 I
" OH ( )
CM30 “ 1"
WAIT I “ 1 ( )
CPU
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R8C/3GA 9.
9.24 (OCD)
000Ch
b7 b6 b5 b4 b3 b2 bl b0
| | | OCD3 | OCD2 | OCD1 | OCDO
0 0 0 0 0 1 0 0
RIW
b0 | OCDO _ 6 0 (1 RIW
1
b1l OCD1 0 ( 1 RIW
1
b2 0OCD2 ( 3 |0 XIN ( 6) R/W
1 (2
b3 | OCD3 ( 4 5) 0 XIN R
1 XIN
b4 0 RIW
b5
b6
b7
1. (XIN )
OCD1 OCDO0 “ 00b”
2. OCD2 “ 1 ( ) CM14 “ 0" (
)
3. OCD2 OCD1 0OCDO “ 11b” XIN “ 17
( ) ocD3 “ 1" (XIN )
0oCD2 “ 0" (XIN )
4. OCD3 0OCDO “ 17 ( )
5. OCD1 OCDO “ 00b” ocD3 “ 0" (XIN )
6. XIN 9.10
XIN
OCD PRCR PRCO “ 1 ( )
9.25 7(FRA7)
0015h
b7 b6 b5 b4 b3 b2 bl b0
RIW
b7 b0 |32MHz R
FRA3 FRA6 FRA1
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R8C/3GA 0.
9.2.6 0 (FRAO)
0023h
b7 b6 b5 b4 b3 b2 b1l b0
FRAO3 | | FRAOL | FRAOO
0 0 0 0 0 0 0 0
RIW
b0 FRAOO 0 RIW
1
b1 FRAO1 0 ( 2 R/W
(1 1
b2 0" R/W
b3 FRAO3 |fOC0O128 0 fOCO-S 128 R/W
1 fOCO-F 128
b4 E “ 0
b5
b6
b7
1. FRAO1
« FRA00=1( )
« CM1 CM14=0( )
s FRA2 FRA22 FRA20
VCC=2.7V 5.5V “ 000b” “ 111b”
VCC=1.8V 5.5V 8 “ 110b”  “ 111b” (8 )
2. FRAO1 “ 0" ( ) FRAO00 “« 0 (
) FRAO1 “ Q" FRA00 “ 0"
FRAO PRCR PRCO “ 1| )
9.2.7 1(FRA1)
0024h
b7 b6 b5 b4 b3 b2 b1l b0
RIW
b7 bo RIW
40MHz FRA1=FRA3=
36.864MHz FRA4 FRA1
FRAS5 FRA3
32MHz FRAG FRA1
FRA7 FRA3
FRA1 PRCR PRCO “ 1 ( )
FRA1 FRAO FRAQO “0( )
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R8C/3GA 9.
9.2.8 2 (FRA2)
0025h
b7 b6 b5 b4 b3 b2 b1l b0
| FRA22| FRA21 | FRA20
0 0 0 0 0 0 0 0
RIW
b0 FRA20 RIW
bl FRA21 RIW
b2 FRA22 RIW
b2 b1 b0
000 2
001 3
010 4
011 5
100 6
101 7
110 8
111 9
b3 0" R/W
b4
b5
b6
b7
FRA2 PRCR PRCO “ 1 ( )
9.2.9 (CPSRF)
0028h
b7 b6 b5 b4 b3 b2 b1l b0
CPSR | | |
0 0 0 0 0 0 0 0
RIW
b0 0 RIW
bl
b2
b3
b4
b5
b6
b7 CPSR “ 17 RIW
( 0
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R8C/3GA 9.
9.2.10 4 (FRA4)
0029h
b7 b6 b5 b4 b3 b2 bl b0
R/W
b7 b0|36.864MHz R
FRA1 FRAS FRA3
9.2.11 5 (FRA5)
002Ah
b7 b6 b5 b4 b3 b2 bl b0
R/W
b7 b0|36.864MHz R
FRA3 FRA4 FRA1

RJJ09B0501-0020 Rev.0.20 2008.11.25 2RENESAS
Page 105 of 594




R8C/3GA 9.
9.2.12 6 (FRAG6)
002Bh
b7 b6 b5 b4 b3 b2 b1 b0
RIW
b7 b0 |32MHz R
FRA1 FRA7 FRA3
9.2.13 3 (FRA3)
002Fh
b7 b6 b5 b4 b3 b2 b1 bo
RIW
b7 bo RIW
40MHz FRA1=FRA3=
36.864MHz FRA4 FRA1
FRAS5 FRA3
32MHz FRAG FRA1
FRA7 FRA3
FRA3 PRCR PRCO “ 17 (
FRA3 FRAO FRAQO “ 0 ( )
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R8C/3GA 0.
9.2.14 2 (VCA2)
0034h
b7 b6 b5 b4 b3 b2 b1l )
VCA27 [ VCA26 [ VCA25 | VCA24 [ VCA23 | VCA22 [ VCA21 | VCA20
OFS LVDAS “1”
0 0 0 0 0 0 0 0
OFS LVDAS “ 0
0 0 1 0 0 0 0 0
RIW
b0 | VCA20 (1 |o RIW
1 ( 2
bl | VCA21 Al 0 R/W
1 LVREF
b2 | VCA22 [LvCMP1 0 (VCC) RIW
1 LVCMP1
b3 | VCA23 A2 0 RIW
1 LVREF
b4 | VCA24 [LvCMP2 0 (VCC) (Vdet2_0) RIW
1 LVCMP2 (Vdet2_EXT)
b5 | VCA25 0 ( 3) 0 0 RIW
1 0
b6 | VCA26 1/ Al 0 1/ Al R/W
( 4) 1 i Al
b7 | VCA27 2/ A2 0 2/ A2 R/W
( 5) 1 2/ A2
1. VCA20 VCA20 9.3 VCA20
2. VCA20 “ 17 ( ) CcM1 CM10 “ 17 ( )
3. VCA25
4 1/ Al VW1C VW1C3
VCAZ26 <17
VCA26 “ 0 “ 17 td(E-A) 1/ Al
5 2/ A2 VCAL VCA13
VCA27 “1”
VCA27 “ 0 “ 1" td(E-A) 2/ A2
VCA?2 PRCR PRC3 “ 17 ( )
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R8C/3GA

1)
( VCA20 > ( >
W ®) (VCAZOEO( W 2) )
@ XIN ®) XIN
) |vca20-1( ) 2 3) (7) XIN
¢ 6 @
4 ()] (8)
A
) | vcaz0-0( )2
© XIN @
¢ XIN
XIN @
(@] 1) 3
" ¢ 3) |vea20-1¢ ) 2 3)
1
2 VCA20 “1r VCA20 “
3 VCA20 “o1r CM10 ‘1 ( )
4 9.7.2
VCA20 VCA2
9.3 VCA20
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R8C/3GA 9.
9.3 XIN
XIN CPU
XIN XIN-XOUT
XIN
XIN XOuT
94 XIN
XIN
CM1 CM13 “ 1" (XIN-XOUT ) CMO CMO05 “ o
(XIN ) XIN XIN OCD
OoCD2 “ 0" (XIN ) XIN CPU
OoCD2 “1( ) CMO CMO05
" 1” (XIN )
XOUT CMO05 R XIN
XIN 9.7
e CMO CMO05 “ Q0" ¢ CMO CMO05 “1r
( ) CM1 CM13 ( ) CMm1 CM11
“ 1" (XIN-XOUT ) “1"( ) CM13
“ 1" (XIN-XOUT )
XIN XOUT XIN XOUuT
Rf( 1) (1 T
Rd
||:||
18]
CIN CouT VCCM
;; ; ;; ; VSS
1.
XIN  XOUT
9.4 XIN
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R8C/3GA

9.4
FRAO FRAOL
9.4.1
CPU fOCO
fOCO-S fOCO0128
CPU
OCD OCD1 0OCDO “ 11b” XIN
9.4.2
CPU fOCO
fOCO-F fOCO40M fOCO128
CPU fOCO fOCO-F FRA2
FRA20 FRA22
*VCC=2.7V 55V “ 000p" 11l
+VCC=18V 55V 8 “ 110b" ¢ 111b" (8 )
FRAO FRAOO “ 1 ( )
FRA4 FRAY
36.864MHz FRA4
FRA1 FRAS FRA3
UART 9600bps  38400bps
0 ( 21.8 22.8 UART (
) )
32MHz FRAG6 FRA1
FRA7

FRA3
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R8C/3GA 9.
9.5 XCIN
XCIN CPU
XCIN XCIN-XCOUT
XCIN
XCIN
XCIN
95 XCIN
XCIN
CMO CM04 * 1" (XCIN-XCOUT ) CMO CMO03
“ 0" (XCIN ) XCIN XCIN
CMO CMO7 ‘1" (XCIN ) XCIN CPU
XCIN CMO CM04
“ 1" (XCIN-XCOUT ) XCOUT
CM1 CM12
/
XCIN 9.7
¢ CMO CMO03 “ 0" ¢ CMO CMO03 ‘1
) CMO04 ‘1" (XCIN ) CMO04 ‘1" (XCIN
XCOUT ) XCOUT )
) )
XCIN XCOUT XCIN XCOUT
Rf( 1)
Rd( 1)
||:||
LI
CIN CouT VCCJ—|_|—|_|—|_|7
;; ; ;; ; VSS
1.
LOW LOW
XCIN  XCOUT
9.5 XCIN
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R8C/3GA 9.
9.6 CPU
CPU CPU ( 91
(XIN XCIN ) )
9.6.1
CPU XIN XCIN
9.6.2 CPU
CPU
1 ) 2 4 8 16 CPU
CMO CMO06 cMm1 CM16 CM17
XCIN XCIN
CPU
CMO06 “ 17 (8 )
CM3 CM35 “ 0" (CMO CMO06 cM1
CM16 CM17 )
9.6.3 (f1 f2 f4 f8 f32)
fii=l 2 4 8 32 i fi RA RB
RC RE A/D
CMO CMO02 “ 1 )
fi
9.6.4 fOCO
fOCO RA
fOCO
9.6.5 fOCO40M
RC
fOCO40M FRAQO “ 1
fOCO40M
VCC 30 55V
9.6.6 fOCO-F
RC A/D
fOCO-F i (=2 3456 78 9 FRA2
) FRAQO ’
fOCO-F
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R8C/3GA

9.6.7 fOCO-S

fOCO-S

fOCO-S

9.6.8 fOCO128

fOCO-S fOCO-F 128

“ 1"
RC TRCGRA

969 fC fC2 fC4 fC32

fC fC2 fC4 fC32
fC fC2 fC4 fC32

9.6.10 fOCO-WDT

fOCO-WDT

CSPRO “r

fOCO-WDT

FRAO3

fOCO-F 128

RA RE
XCIN

fOCO-S 128

CSPR
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R8C/3GA 9.
9.7
3
9.7.1
4
CPU CPU
CPU
CPU
CPU
9.2
OcD CM1 CMO FRAO
OCD2 %%1176 CM14 | CM13 | CMO07 | CM0O6 | CMO5 | CM04 | CM03 | FRAO1 | FRAOO
0 00b — 1 0 0 0 — — — —
2 0 01b — 1 0 0 0 — — — —
4 0 10b — 1 0 0 0 — — — —
8 0 — — 1 0 1 0 — — — —
16 0 11b — 1 0 0 0 — — — —
_ 00b — — 1 0 — 1 0 — —
2 — 01b — — 1 0 — 1 0 — —
4 — 10b — — 1 0 — 1 0 — —
8 — — — — 1 1 — 1 0 — —
16 — 11b — — 1 0 — 1 0 _ —
1 00b — — 0 0 — — — 1 1
1 01b — — 0 0 — — — 1 1
4 1 10b — — 0 0 — — — 1 1
8 1 — — — 0 1 — — — 1 1
16 1 11b — — 0 0 — — — 1 1
1 00b 0 — 0 0 — — — 0 —
2 1 01b 0 — 0 0 — — — 0 —
4 1 10b 0 — 0 0 — — — 0 —
8 1 — 0 — 0 1 — — — 0 —
16 1 11b 0 — 0 0 — — — 0 —
— "0 ‘1
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R8C/3GA 9.

9.7.1.1
XIN 1 ) 2 4 8 16 CPU
CM14 “0( ) FRAO FRAQO
“17( ) fOCO RA
FRA0O “ 1 fOCO40M RC
CM14 “ 0 ( ) fOCO-S
9.7.1.2
XCIN R ( ) 2 4 8 16 CPU
XIN FMR2
FMR27 “1 )
FRA0O “ 1 fOCO40M RC
CM14 “ 0 ( ) fOCO-S
VCA2 VCA20 “ 1 (
)
32.
9.7.1.3
FRAO FRAOO “ 1 ( ) FRAO
FRAO1 “ 1
1 ) 2 4 8
16 CPU FRA0O “ 1 fOCO40M RC
CM14 “ 0 ( ) fOCO-S
9.7.1.4
CM1 CM14 “ 0 ( ) FRAO FRAOL
“ O!l
1 ) 2 4 8 16
CPU
FRAQO “ 1 fOCO40M RC
CM14 “ 0 ( ) fOCO-S
XIN FMR2
FMR27 1 ( )
VCA2 VCA20 “ 1 (
)
32.
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R8C/3GA 9.

9.7.2
CPU CPU CPU
XIN XCIN
9.7.2.1
CMO02 “ 17 ( )
f1 f2 f4 f8 f32
9.7.2.2
WAIT CM3 CM30 “ 1 ( )
OCD OCD2 “ 17 ( )
OCD OCD1 “ 0 ( ) WAIT
CM3 CM30 “ 17 ( )
OoCD1 Cr( ) CPU
9.7.2.3
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R8C/3GA 9.

9.7.2.4
CMO02 CMO02 “ 0 (
) AID
CMO02 “ 1 (
9.3
9.3
CM02=0 CM02=1
—( )
nzc

A/D —( ) —( )

RA

foco fC fc32

RB —( )
RC —( )

RE
INT (INTO INT1 INT3

)

1

2
—( )

Al
A2
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R8C/3GA 9.

96 CM3 CM30 17 ( )
CM30 i
M | CO )
)] ILVL2
ILVLO
ILVL2 ILVLO “ 000b” ( )
©)]
( ) FMRO FMSTP VCA2 VCA20
9.6
CPU CM3 CM35
CM36 CM37 CMO CMO06 CM1
CM16 CM17
FMRO VCA2 CPU
FMSTP VCA20 (T0) (T1) (T2)
0 0 Oy s
( ( ) CPL{( )
iy 1 )| 100w s ) 1 oou st )
1 ( 0 ) Oy s
( 1 x 1
) ( ) 100p s( )
TO P T1 . T2 N
CPU
A 100ps( )
9.6 CM3 CM30 R ( )
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R8C/3GA 9.

9.7 WAIT
WAIT
D ILVL2
ILVLO
ILVL2 ILVLO “ 000b” ( )

2 | 1

©)]
( ) FMRO FMSTP VCA2 VCA20

9.7
CPU CM3 CM35
CM36 CM37 CMO CMO06 CM1
CM16 CM17
FMRO VCA2 CPU
FMSTP VCA20 (T0) (T1) (T2) (T3)
0 0 Ou's
( ( ) . 0 CcPU , CcPU 0
X S| X X
e 1 NECTE usC )
1 ( ’ | s
( 1 x 1
) ( ) 000 s( )
TO P T1 P T2 P T3 N
CPU
A 100p s( )
9.7 WAIT
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R8C/3GA 9.

9.7.3
fOCO-WDT CPU
CPU
vCC VRAM RAM
9.4
9.4
INTO INT1 INT3
RA
1 (vwic VW1C1 “1")
2 (VW2C VW2C1 “ 17
Al (vwic VW1C1 “ 1)
A2 (vwzac VW2C1 “1")
9.7.3.1
cM1 CM10 “ 1 )
CMO CMO06 “ 1 (8 )
ocD OCD1 OCDO “ 00b” CM3
CM35 “ O (CMO CMO06 cM1 CM16 CM17 )
9.7.3.2
CcM1 CM13 “ 17 (XIN-XOUT ) XOUT(P4_7) “
CM13 “ o ( P4 6 P4_7) P4_7(XOUT)
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R8C/3GA 9.

9.7.3.3
9.8
CM10 1
o) ILVL2  ILVLO
ILVL2 ILVLO
“ Ooob" ( )
2 | 1
©)
CPU
CPU
8 CM3 CM35
“ 0" (CMO CMO06 CM1 CM16 CM17 )
FMRO CPU
EMSTP (TO) (T2) (T3) (T4)
( 0 ) 100ps( ) |x1 60 s( ) CP>l<JZ CF;UZO o
( 1 ) 100ps( ) 1
W TO o T1 o T2 P T3 ol T4 |
cPU CPU
100p s
AN (G
9.8
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R8C/3GA

9.9

CM14=0
OCD2=1
FRA01=0

CMO07=0
CM14=0
0OCD2=1
FRA01=0

CM05=0 CMO07=0
CM13=1 A CM14=0
0CD2=0 FRA00=1 OCD2=1
FRAO1=1 FRA01=0
CM03=0
CM04=1
CMO7=1
CMO05=0
CM07=0 CM04=1
CM13=1 CM07=1
0CD2=0 CMO5=0 CM03=0
CM07=0
CM14=0 CM13=1
FRA01=0
ocD2=1
FRA00=1 v
FRA01=1

CMO05=0 CMO07=0
CM13=1 OCD2=1
OCD2=0 FRA00=1
CMO07=0 FRAO01=1
OCD2=1
FRA00=1
FRA01=1
WAIT CM10=1
CPU
(fOCO-WDT )
CM03 CM04 CMO5 CM0O7 CMO
CM13 CM14 CM1
OCD2 OCD
FRAOO FRAOL FRAO
9.9
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R8C/3GA

9.8
XIN
OCD OCDO
95
XIN CPU OCD1 0OCDO “ 11 XIN
+OCD OCD2 1( )
«OCD OCD3 1(XIN )
«CM1 CM14 o( )
9.5
f(XIN) 2MHz
OCD1 OCDO “11b”
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R8C/3GA 9.

9.8.1

. 1 2

9.6 1 2

9.11
1 2

. XIN XIN CPU

9.10 XIN
. CMO02 “ 0" (

)
. XIN XIN
( CMO05 )

OCD1 OCDO “ 00b”
« XIN 2MHz OCD1 OCDO

“ 00b”
. CPU

FRAO FRAOL “ 0" ( )
OCD1 OCDO “ 11b
CPU
FRAOO “ 1 ( ) FRAOL “ 17

( ) OCD1 OCDO “ 11b”
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R8C/3GA

9.6 1
(a)OCD OCD3=1
(@ (b) (b)OCD OCD1 OCDO0=11b ocD2=1
VW2C VW2C3=1
1 VW1C VW1C2=1
2 VW2C VW2C2=1
OCD1 O0OCDO “ 00b”
OCD2 0
(XIN )
OCDO 0OCD3 0OCD
< End >
9.10 XIN
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R8C/3GA

ocD1 “ 0 (
) ()

1.

OCD1 OCD3 OCD
VW2C2 VW2C3 VWw2aC

=17
VW2C3=17 NO

)

YES

NO

N
)
N
)

9.11
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R8C/3GA

9.9
9.9.1

CM1
“ 1” (
CM10

9.9.2
CM30
(CPU
WAIT

* WAIT

9.9.3
XIN
OCDO

994

CM10

o qn

BCLR
BSET
FSET
BSET
JMPB
LABEL_001:
NOP
NOP
NOP
NOP

“ qn

WAIT

WAIT

BCLR

FSET

WAIT

NOP
NOP
NOP
NOP

2MHz

“ 00b”

VCC=2.7V

FMRO
1
4
JMPB

1, FMRO
0, PRCR
I

0,CM1
LABEL_001

CM30

FMRO

1, FMRO
I

FMRO1
)

NOP

CPU

FMRO
“ q
FMRO1
WAIT
NOP 4

CPU

CM1 CM11

“ 0"(CPU

CM10

FMRO1

“ 0" (CPU
4

“ 1

OCD1

o’
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R8C/3GA 10.
10.
PRCR
* PRCO CMO0 CM1 CM3 OCD FRAO FRA1 FRA2 FRA3
* PRC1 PMO PM1
* PRC2 PDO
* PRC3 OCVREFCR VCA2 VDILS VvVw0C VvVwiliC VvVw2C
10.1
10.1.1 (PRCR)
b5 b4 b3 b2 bl b0
| PRC3 PRC2 PRC1 PRCO
0 0 0 0 0 0
R/W
b0 PRCO CMO CM1 CM3 OCD FRAO FRAl R/W
FRA2 FRA3
0
1
bl PRC1 PMO PM1 R/W
0
1
b2 PRC2 PDO R/W
0
1 (1
b3 PRC3 OCVREFCR VCA2 VD1LS VvwWO0C vwicC R/W
VW2C
0
1
b4 0" RIW
b5
b6
b7 “ 0" <o
1. PRC2 0" ‘o
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R8C/3GA 11.
11.
11.1
11.1.1
1.1
8 (UND )
_ ] (INTO )
) BRK
| INT
~
$
1 AL( 3)
{ 2/ A2( 3)
( ) ( 2)
g E— (2
N~
(1
( )
1.
2.
3. CMPA IRQISEL IRQ2SEL
1.1

(I )
(I )
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R8C/3GA

11.
11.1.2
11.1.2.1
UND
11.1.2.2
o) “ 1 ) INTO
o)

ABS ADC ADCF ADD CMP DIV DIVU DIVX NEG RMPA SBB SHA SUB

11.1.2.3 BRK

BRK BRK
11.1.2.4 INT

INT INT INT

0 63 INT
0 31 U U “ 0 (ISP
)
) 32 63 U
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R8C/3GA 11.

11.1.3
11.1.31
14.
11.1.3.2
9.
11.1.3.3 1/ Al
/ A CMPA IRQL1SEL
6.
A 29, A
11.1.3.4 2/ A2
/ A CMPA IRQ2SEL
6.
A 29, A
11.1.35
11.1.3.6
AIERO AIEROO AlIER1 AlER10
1 “ 1 ( ) RMADO RMAD1
11.6
11.1.4

11.2
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R8C/3GA 11.
11.1.5
1 4
11.2
MSB LSB
L)
0000
(H) 0000 0000
11.2
11.1.5.1
OFFDCh OFFFFh
111 (H) ID
313
11.1
L) (H)
OFFDCh OFFDFh |UND R8C/Tiny
OFFEOh OFFE3h |INTO
BRK OFFE4h OFFE7h |OFFE7h
FFh
OFFE8h OFFEBh 11.6
( 1 OFFECh OFFEFh
OFFFOh OFFF3h 14.
9.
1/ Al 6.
2/ A2 29. A
( 1 OFFF4h OFFF7h
( ) OFFF8h OFFFBh
OFFFCh OFFFFh 5.
1.
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R8C/3GA 11.
11.1.5.2

INTB 256

11.2
11.2
(1
L) (H)
BRK ( 3) +0  +3(0000h  0003h) 0 — R8C/Tiny
+4  +7(0004h 0007h) 1 FMRDYIC |31.
—( ) 2 5 |— —
—( ) +24 +27(0018h 001BFh) |6 — —

RC +28 +31(001Ch 001Fh) 7 TRCIC |19, RC
—( ) +32  +35(0020h 0023h) 8 — —

—( ) +36 +39(0024h 0027h) 9 — —

RE +40 +43(0028h 002Bh) 10 TREIC  |20. RE
UART2  /NACK2 +44  +47(002Ch  002Fh) 11 S2TIC |22,

UART2  /ACK2 +48 +51(0030h 0033h) 12 S2RIC (UART2)
+52  +55(0034h  0037h) 13 KUPIC  |11.5
AID +56 +59(0038h 003Bh) 14 ADIC 27. AID
+60 +63(003Ch  003Fh) 15 SsuIC/ |24,
/12C IICIC (SSU)
(2 25. 12C
—( ) 16 — _
UARTO +68 +71(0044h 0047h) 17 SOTIC |21
UARTO +72  +75(0048h 004Bh) 18 SORIC (UARTO)
—( ) 19 — _
—( ) 20 — _
—( ) 21 — _

RA +88 +91(0058h 005Bh) 22 TRAIC |17 RA
—( ) 23 — _

RB +96 +99(0060h 0063h) 24 TRBIC |18, RB
INT1 +100 +103(0064h 0067h) |25 INTLIC (114 INT
INT3 +104 +107(0068h 006Bh) |26 INT3IC
—( ) 27 — —

—( ) 28 — i
INTO +116 +119(0074h 0077h) |29 INTOIC  [11.4 INT
UART2 +120 +123(0078h 007Bh) |30 U2BCNIC |22.
(UART?2)
—( ) 31 — —
( 3 +128 +131(0080h 0083h) (32 41 |— R8C/Tiny
+164 +167(00A4h 00A7h)
—( ) 42 49 |— —
1/ A1 |+200 +203(00C8h 00CBh) (50 VCMP1IC |6.
2/ A2 |+204 +207(00CCh 00CFh) |51 VCMP2IC |29.
—( ) 52 55 |— —
( 3 +224 +227(00EOh 00E3h) |56 63 R8C/Tiny
+252  +255(00FCh  00FFh)
1. INTB
2. SSUIICSR IICSEL
3.1
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R8C/3GA 11.

11.2
11.2.1
(TREIC S2TIC S2RIC KUPIC ADIC SOTIC SORIC TRAIC TRBIC
U2BCNIC VCMP1IC VCMP2IC)
004Ah (TREIC) 004Bh (S2TIC) 004Ch (S2RIC) 004Dh (KUPIC)
004Eh (ADIC) 0051h (SOTIC) 0052h (SORIC) 0056h (TRAIC)
0058h (TRBIC) 005Eh (U2BCNIC) 0072h (VCMP1IC) 0073h (VCMP2IC)
b7 b6 b5 b4 b3 b2 bl b0
| | | | IR | ILVL2 | ILVL1 | ILVLO |
X X X X X 0 0 0
RIW
b0 ILVLO b2 b1 b0 RIW
bl | ILVLL 882 2( ) RIW
b2 ILVL2 010 ” R/IW
011 3
100 4
101 5
110 6
111 7
b3 IR 0 R/W
1 (1
b4 “
b5
b6
b7
1. IR “« 0" “ 1 )
11.85
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R8C/3GA

11.2.2 (FMRDYIC TRCIC SSUICI/IICIC)
0041h (FMRDYIC) 0047h (TRCIC) 004Fh (Ssuic/cIC( 1))
b7 b6 b5 b4 b3 b2 bl b0
| | | | IR | ILVL2 | ILVL1 | ILVLO |
X X X X X 0 0 0
R/W

b0 ILVLO b2 b1 b0 R/W

bl | ILVLL 000 0( RIW

b2 | VL2 001 1 RIW
010 2
011 3
100 4
101 5
110 6
111 7

b3 IR 0
1

b4 «

b5

b6

b7

1. SSUIICSR IICSEL

11.85
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R8C/3GA 11.

11.2.3 INTI (INTIIC)(i=0 1 3)
005%9h (INT1IC) 005Ah (INT3IC) 005Dh (INTOIC)
b7 b6 b5 b4 b3 b2 bl b0
| | | POL | IR | ILVL2 | ILVL1 ILVLO
X X 0 0 X 0 0 0
R/W
b0 ILVLO b2 b1 b0 R/W
bl | ILVLL 000 0( ) RIW
b2 | VL2 001 1 RIW
010 2
011 3
100 4
101 5
110 6
111 7
b3 IR 0 R/W
1 (1
b4 POL ( 3 0 R/W
1 ( 2
b5 0" RIW
b6 «
b7
1. IR « “ 1 )
2. INTEN INTIPL “ 17 ( ) POL “ 0 ( )
3. POL IR “ 17 )
11.8.4
11.85
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R8C/3GA 11.
11.3
FLG | IPL ILVL2
ILVLO IR
11.3.1 |
| | “ 1" ( )
13 Oﬂ ( )
11.3.2 IR
IR 1 ( )
IR “ 0 ( )
IR " Oﬂ 13 1”
RC 12C
IR 11.7 RC
12C
( )
11.3.3 ILVL2 ILVLO IPL
ILVL2 ILVLO
11.3 11.4 1PL
el 1
IR 1
. IPL
| IR ILVL2 ILVLO 1PL
11.3 11.4 IPL
ILVL2  ILVLO IPL
000b 0o( ) — 000b 1
001b 1 001b 2
010b 2 010b 3
011b 3 011b 4
100b 4 100b 5
101b 5 101b 6
110b 6 110b 7
111b 7 111b
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R8C/3GA 11.
11.3.4
SMOVB SMOVF SSTR RMPA
11.3
(1) 00000h CPU ( )
IR “ 0 ( ) ( 2
)] FLG CPU (1
(3 FLG | D U
I " 0” ( )
D “0 )
U “ 0 (ISP )
U 32 63 INT
(4) CPU (D
(5) PC
(6) IPL
(7) PC
1.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 _17 18 19 _ 20
cPu JEpEEEE NS E .
Xoooooh X Xsp-2)sp-1)Ysp4) sp3 Y vec vect1 Y vec+z X PC
X X Xsp—z XSP—l Xsm XSP-3 XVEC XVEC+1 XVEC+2 X
RO LY / LI 1] L]
WR
1.
11.3
2. RC 12C
IR 11.7 RC
12C (
)
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R8C/3GA 11.
11.3.5
11.4
( 114 (@)
(20 (b))
_ (a) _ 20 (b) _
(a)
DIVX 30
)
(b) 21
11.4
11.3.6 IPL
IPL
11.5 IPL
11.5 IPL
11.5 IPL
IPL
1/ Al 7
2/ A2
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R8C/3GA

11.3.7
FLG PC
PC 4 FLG 4 (IPL) 8 16
PC 16
115
PUSHM (1 1
1. RO Rl R2 R3 A0 A1l SB FB
MSB LSB MSB LSB
m 4 m 4 PCL 4_[SP] sSp 1)
m 3 m 3 PCM
m 1 m 1| FLGH PCH
m - [SP] m
SP( 1)
m+1 m+1
1. 32 63 INT PCL . PC 8
U SP ISP PCM . PC 8
PCH . PC 4
FLGL : FLG 8
FLGH : FLG 4
11.5

RJJ09B0501-0020 Rev.0.20 2008.11.25 2RENESAS
Page 140 of 594




R8C/3GA 11.
8 4
11.6
[SP] 5
[SP] 4 PCL -«— (3)
[SP] 3 PCM +— (4)
8
[SP] 2 FLGL -— (1)
[SP] 1 FLGH PCH [*+—@
[SP]
4 PCL . PC
PCM . PC
PCH . PC
1. [SP] SP FLGL . FLG
SP [SP] 4 FLGH : FLG
32 63 INT
U SP ISP
11.6
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R8C/3GA 11.
11.3.8
REIT
FLG PC
REIT POPM
11.3.9
1 2
( ) ILVL2 ILVLO
11.7
A
1/ Al
2/ A2
v
11.7
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11.

R8C/3GA

11.3.10

11.8

Al

1/

UART2

A2

2/

INT3

RB

RA

RC

UARTO

AID

JACK2

UART2

RE

UARTO

1)

(

SSuU/I2C

INACK2

UART2

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

IPL

Al
A2

1/
2/

IICSEL

1. SSUIICSR

11.8

RENESAS

RJJ09B0501-0020 Rev.0.20 2008.11.25

Page 143 of 594



11.

R8C/3GA
11.4 INT
11.41 INTI (=0 1 3)
INT] INT] INT] INTEN
INTIEN SO ) INTEN INTIPL INTIIC
POL INT1
3
INTO RC RB
116 INT
11.6 INT
INTO P4_5 INTO RB
RC
INT1 P15 P17 INT1
INT3 P3_3 INT3
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R8C/3GA 11.
11.4.2 INT (INTSR)
018Eh
b7 b6 b5 b4 b3 b2 b1 b0
| | |INT1$EL1 INT1SELO
0 0 0 0 0 0 0 0
| RIW
bo 0"
o
bl [INTISELO|jNT1 b2 b1 RIW
b2 |INTISELL 00 P17 RIW
01 P15
b3 0" R/W
b4
b5 “ Q"
o
b6 0" R/W
b7
INTSR INTL INT1
INTSR
INTL INTSR INTL
INTSR
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R8C/3GA 11.
11.4.3 0 (INTEN)
01FAh
b7 b6 b5 b4 b3 b2 bl
INT3PL | INT3EN | | | INTIPL | INT1EN | INTOPL | INTOEN
0 0 0 0 0 0 0
RIW
b0 [ INTOEN [NTo 0 RIW
1
b1 INTOPL [{NTO (12 |0 RIW
1
b2 [ INT1IEN [|\T1 0 RIW
1
b3 INTIPL [\NT1 (12 |0 RIW
1
b4 0’ RIW
b5
b6 | INT3EN [|NT3 0 RIW
1
b7 INT3PL [|NT3 (12 |0 RIW
1
1. INTiPL (=0 1 3) “ 1" ( INTIIC POL “ 0" (
2. INTIPL INTIIC IR “ 17 (
11.8.4
11.4.4 INT 0 (INTF)
01FCh
b7 b6 b5 b4 b3 b2 b1l
INT3F1 | INT3FO | INT1F1 | INT1FO | INTOF1 | INTOFO
0 0 0 0 0 0 0
RIW
b0 INTOFO [1NTo b(l)boo RIW
b1 INTOF1 RIW
01 f1
10 f8
11 32
b2 INTIFO [|NT1 b(s)bé RIW
b3 INT1IF1 RIW
01 f1
10 f8
11 32
b4 E RIW
b5
b6 INT3FO [|NT3 bébg RIW
b7 INT3F1 RIW
01 f1
10 f8
11 32
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R8C/3GA 11.

11.4.5 INTi (=0 1 3)
INTI INTF INTiFO
INTiIF1 INTI
3 INTIIC IR “ 1 ( )
11.9 INTI 11.10 INTI
INTiIF1 INTiFO
fl =01b
fg _=10b
f3o —=b o INTIEN
INTIF1 INTIFO
e Al
(1 @ ) =00b INTIPL=0
INTIPL=1
i=0 1 3
INTIFO INTIF1 INTF
INTIEN INTiPL INTEN
1. INTO P4_5
INTL P15 P15
P1_7 P1_7
INT3 P3_3 P3_3
11.9 INTI
INTI
INTIlC
IR
N B
1. INTiF INTIF1 INTiFO “ 01b” “ 100" “ 11b” ( )
i=0 1 3
11.10 INTI
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%

R8C/3GA 1
11.5
KIO KI3
KIEN KIiEN (i 3) Kli
KIEN KIiPL
KIiPL o ( ) Kli “oLr
KIO KI3 KIiPL “ 1 (
) Kli “H KI0O KI3
11.11 117
PURO PUO02
< > ' ,—°C|£ | KUPIC
PD1 PD1_3
KI3EN
PD1_3
KI3PL=0
KI3PL=1
KI2EN
PD1 2
< > KI2PL=0 Y
Kz O—L [>o S % )o% >o > :I )
KI2PL=1
KI1LEN
< > PD1_1
KI1PL=0
M oo— o0
KI1PL=1
KIOEN KIOEN KI1EN KI2EN KI3EN
< > PD1 0 KIOPL KI1PL KI2PL KI3PL : KIEN
= PD1_0 PD1.1 PD1 2 PD1_.3 PD1
KIOPL=0
—[>—0

11.11

11.7
KIO KIo
KI1 KIL
KI2 K2
KI3 KI3

RJJ09B0501-0020 Rev.0.20 2008.11.25 2RENESAS

Page 148 of 594




R8C/3GA 11.
11.5.1 O(KIEN)
01FEh
b7 b6 b5 b4 b3 b2 bl b0
KI3PL | KI3EN | KI2PL | KI2EN | KIIPL | KIIEN | KIOPL | KIOEN
0 0 0 0 0 0 0 0
RIW
b0 KIOEN |KIO 0 RIW
1
bl KIOPL |KI0O 0 RIW
1
b2 KI1TEN |[KI1 0 R/W
1
b3 KIIPL |KI1 0 RIW
1
b4 | KI2EN [KI2 0 RIW
1
b5 KI2PL [KI2 0 RIW
1
b6 KI3EN [KI3 0 RIW
1
b7 KI3PL |KI3 0 RIW
1
KIEN KUPIC IR “ 1 (
11.8.4
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R8C/3GA 11.

11.6
RMADI(i=0 1)
(AIERO AIER1 RMADO RMAD1 )
RMADI(i=0 1) AIERI
AIERIO | IPL
PC ( 1137
RMADi (
)
. REIT
. POP
11.8 PC 11.9
11.8 PC
RMAD:I (i=0 1) PC
. 2 (2 RMAD:I
. 1 ( 2 +2
ADD.B:S #IMM8,dest SUB.B:S #IMM8,dest AND.B:S #IMM8,dest
OR.B:S #IMM8,dest MOV.B:S #IMMS8,dest STZ #IMM8,dest
STNZ #IMMS8,dest STZX #IMM81,#IMM82,dest
CMP.B:S #IMMS8,dest PUSHM src POPM dest
JMPS #IMM8 JSRS #IMM8
MOV.B:S #IMM,dest ( dest A0 Al)
RMADI
+1
1. PC 11.3.7
2. R8C/Tiny (RJJO9B0002)
4 /
11.9
0 AIERO RMADO
1 AIER1 RMAD1
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R8C/3GA 11.

11.6.1 i (AIERI)(I=0 1)
01C3h (AIERO) 01C7h (AIER1)
b7 b6 b5 b4 b3 b2 bl b0
| | | | | | | | AIEROO |AIERO
0 0 0 0 0 0 0 0
| | | | | | | | AIER10 |AIER1
0 0 0 0 0 0 0 0
RIW
3 AIERIO i 0 RIW
1
bl “ On “ Ou
b2
b3
b4
b5
b6
b7
11.6.2 i (RMADI)(i=0 1)
01C2h 01COh (RMADO) 01C6h 01C4h (RMAD1)
b7 b6 b5 b4 b3 b2 bl b0
X X X X X X X X
b15 b14 b13 b12 b1l b10 b9 b8
X X X X X X X X
b23 b22 b21 b20 b19 b18 b17 b16
0 0 0 0 X X X X
RIW
b19 boO 00000h FFFFFh R/W
b20 0
b21 0’
b22
b23
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R8C/3GA

11.
11.7 RC
12C (
)
12C
IR
(
( ) IR
) 11.10 RC 12C
11.10 RC 12C
RC TRCSR TRCIER TRCIC
SSSR SSER SSuUIC
12C ICSR ICIER ICIC
RDYSTI RDYSTIE FMRDYIC
BSYAEI BSYAEIE
CMDERIE
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R8C/3GA

11.

RC

[ IR
“ 111
IR
“ On (
i“ 111
“ Ou
“ 111
“ 111
“ 111

(SSU) 25 IC

11.3

12C
ILVLO ILVL2 IPL
“r )
)
" o”
“ O"
“ 0”
IR " 1"
( 19. RC 24
31.

“ 1
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R8C/3GA 11.
11.8
11.8.1 00000h
00000h
CPU (
00000h IR 0
00000h
IR “ o
11.8.2 SP
SP SP “ 0000h
sP
11.8.3
INTO INT1 INT3 _W) KI3 CPU
INTI (=01 3) “ oL “H (
3323(Vec=5V)  3329(Vec=3V)  33.35(Vec=22V) INTI (=013
KIii=0 3) )
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R8C/3GA 11.
11.8.4
IR " (
IR “ Qo
)
IR
)
11.12
(2 3
(
MOV IR “ 0" ( ( 3)
(2 3
IR
1. 2 (1 )
2.
|
ILVLO ILVL2
3. 11.85
11.12
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R8C/3GA

11.

11.8.5
@
(b)
IR
( )
....... AND OR BCLR BSET
IR
IR “ 0 ( )
IR MOV
(9 |
(
)
1 3
I “ 1”( )
1 NOP
INT_SWITCH1:
FCLR |
AND.B #00H, 0056H TRAIC “ 0ooh”
NOP
NOP
FSET |
2 FSET
INT_SWITCH2:
FCLR |
AND.B  #0OH, 0056H TRAIC “ 00N
MOVW  MEM, RO
FSET |
3 POPC |
INT_SWITCHS3:
PUSHC FLG
FCLR |
AND.B #00H, 0056H TRAIC “ 0ooh”
POPC  FLG

“ On

(b)

111
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R8C/3GA

12. ID

12. ID
ID
12.1
ID OFFDFh OFFE3h OFFEBh OFFEFh
OFFF3h OFFF7h OFFFBh 121 ID
ID
OFFDFh OFFDCh /IDl\ E
OFFE3h OFFEOh \\IDZ/ i
OFFE7h OFFE4h \ | BRK
OFFEBh OFFESh D3\ |
OFFEFh OFFECh / ID4\ i
OFFF3h OFFFOh [ ID5 ‘ E
OFFF7h OFFF4h ID6 E
OFFFBh OFFF8h \D?/ i
OFFFFh OFFFCh | OFS E
S~— -

121 ID
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R8C/3GA 12. 1D
12.2
ID
3 (OFFFCh  OFFFEh ) FFFFFFh” ID ID
ID
ID
ID
3 (OFFFCh  OFFFEh ) * FFFFFFh” ID
ID (SFR )
ID ASCII “ ALeRASE’
“ Protect”
121 ID ID 121
ID
121 ID
D ID (ASCII )1
ALeRASE Protect

OFFDFh ID1 41h (* A’ ) 50h (* P” )
OFFE3h ID2 ACh (* L” ) 72h (¢ 1 )
OFFEBh ID3 65h (“ e” ) 6Fh (u 0" )
OFFEFh ID4 52h (* R” ) 74h (* t” )
OFFF3h ID5 41h (* A" ) 65h (* e” )
OFFF7h ID6 53h (* S” ) 63h (* ¢” )
OFFFBh ID7 45h (* E” ) 74h (* t” )

1. 1D 121
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R8C/3GA 12. ID
12.3
ID ASCII “ ALeRASE” ROM
ID ASCII “ ALeRASE” (
121 ID ) OFS ROMCR “ 1" ROMCP1 “ o
(ROM ) ID ID
12.2
ID ASCII “ ALeRASE”
ID “ ALeRASE” ROM
“ ALeRASE” ID ROM
12.2
ID OFSs
ID ROMCP1 ROMCR
ID
ALeRASE ALeRASE ROM
ALeRASE 1 0lb” ( )
(1 (ROM )
1 0lb” ID
(ROM ) | (ID )
ALeRASE ALeRASE ID
(ID ID
)
ALeRASE ID
(1 (ID )
1.“ Protect” 12.4
12.4
ID
ID ASCII “ Protect” ( 121 ID )
ID “ Protect” OFS ROMCR “1
ROMCP1 “ 0" (ROM )
ROM
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R8C/3GA

12. ID

125 ID

125.1 ID
ID

*ID “ 55h”
.org OOFFDCH

Jword dummy | (55000000h)
Jword dummy | (55000000h)
Jword dummy ; BREAK

Jword dummy | (55000000h)
Jword dummy | (55000000h)
Jword dummy | (55000000h)
Jword dummy | (55000000h)
Jword dummy | (55000000h)

(SFR

; UND
; INTO

; ADDRESS MATCH
; SET SINGLE STEP
; WDT

; ADDRESS BREAK
; RESERVE
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R8C/3GA 13.
13.
13.1
OFFFFh
OFFDBh 13.1
OFFDBh OFFD8h i
OFFFFh OFFFCh i
=
13.1

RJJ09B0501-0020 Rev.0.20 2008.11.25 2RENESAS

Page 161 of 594




R8C/3GA 13.
13.2
OFS
13.2.1 (OFS)
OFFFFh
b7 b5 b4 b3 b1 b0
|CSPROINI LVDAS VDSEL1|VDSELO|ROMCP1 ROMCR WDTON|
1 1 1 1 1 1)
RIW
b0 WDTON 0 RIW
1
b1 1 RIW
b2 ROMCR |[ROM 0 ROM R/W
1 ROMCP1
b3 ROMCP1 [ROM 0 ROM R/W
1 ROM
b4 VDSELO ( 2)|bsp4 RIW
b5 VDSELL 00 3.80V (Vdet0_3) BRIV
01 2.85V (Vdet0_2)
10 2.35Vv (Vdet0_1)
11 1.90v (Vdet0_0)
b6 LVDAS ( 3 |0 0 RIW
1 0
b7 | CSPROINI 0 RIW
1
1. OFS OFS “ FFh”
2. VDSELO VDSEL1 0
3. 0 LVDAS “ 0" ( 0
)
OFS
OFS
LVDAS ( )
0 Vdet0 VDSELO VDSEL1
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R8C/3GA 13.
13.2.2 2 (OFS2)
OFFDBh
b7 b6 b5 b4 b3 b2 b1l b0
| |WDTRCSl|WDTRCSO WDTUFS1 WDTUFSO|
1 1 1 1 1 1 1 1 ( 1)
RIW
b0 | WDTUFSO b1 b0 RIW
bl | WDTUFS1 00 O3FFh RIW
01 OFFFh
10 1FFFh
11 3FFFh
b2 [WDTRCSO b3 b2 RIW
b3 | WDTRCS1 00 25 RIW
01 50
10 75
11 100
b4 1 RIW
b5
b6
b7
1. OFS2 OFS2 “ FFh”
OFS2
OFS2
WDTRCS0O WDTRCS1 (
100
14.3.1.1

RJJ09B0501-0020 Rev.0.20 2008.11.25 2RENESAS

Page 163 of 594




R8C/3GA

13.

13.3

13.3.1
(SFR

*OFS “ FFh”
.org OOFFFCH
Jword reset | (OFFO00000h) ; RESET
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R8C/3GA 14.
14.
14.1
14
141
55
141
141
CPU
*WDTS
.WDTR i Oohn “ Fth ( )( 1)
WDTC WDTC7 CMO CMo7
OFS CSPROINI (
) CSPR CSPRO (
OFS WDTON ( )
OFS2 WDTUFSO WDTUFS1
OFS2 WDTRCSO WDTRCS1
1. WDTR
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R8C/3GA 14.

CMO07=0
[ ]| wbtcr=o
1/16
L |
e CSPRO=0 PM12=0
cPU L7 2°° M emorzo
] jworer=
1/2 O ) > o
L™= I} cmor=t oy P:M12:'1

] CSPRO=1

CSPRO=1 4‘:,)
S D=

WDTRCSO WDTRCS1 —

WDTR ——
CSPRO CSPR
WDTC7 WDTC
PM12 PM1
CMO07 CMO
WDTUFSO WDTUFS1 WDTRCSO WDTRCS1 OFS2
1. WDTUFSO WDTUFS1 ( “ 3FFFh” )
141
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R8C/3GA 14.
14.2
14.2.1 1 (PM1)
0005h
b7 b6 b5 b4 b3 b2 bl b0
| | PM12
0 0 0 0 0 0 0 0
R/W
b0 0’ R/W
bl
b2 PM12 |WDT / 0 RIW
1 (1
b3 “ 0"
b4
b5
b6
b7 1' 0" R/W
1. PM12 1 1 * o )
CSPR CSPRO “1( PM12 1
PM1 PRCR PRC1 17 ( )
14.2.2 (WDTR)
000Dh
b7 b6 b5 b4 b3 b2 bl b0
X X X X X X X X
R/W
b7 bOf 00h” “ FFh” W
OFS2 WDTUFSO WDTUFS1
(1
1. WDTR
14.2.3 (WDTS)
000Eh
b7 b6 b5 b4 b3 b2 bl b0
X X X X X X X X
R/W
b7 b0 W
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R8C/3GA

14.2.4 (WDTC)
000Fh
b7 b6 b5 b4 b3 b2 b1l b0
WDTC? | | |
0 0 1 1 1 1 1 1
| RIW
b0 R
b1 OFS2 WDTUFS1 WDTUFSO0 R
b2 00b” (03FFh) b5 bo R
b3 01b” (OFFFh) b8 b3 R
b4 10b” (1FFFh) b9 b4 R
b5 11b” (3FFFh) bl10 b5 R
b6 “ R
b7 WDTC7 0 16 R/W
1 128
14.2.5 (CSPR)
001Ch
b7 b6 b5 b4 b3 b2 bl b0
CSPRO | |
0 0 0 0 0 0 0 0 1)

RIW
b0 0" RIW
b1
b2
b3
b4
b5
b6
b7 | CSPRO 0 RIW

( 2 1
1. OFS CSPROINI “ 0 “ 10000000b”
2. CSPRO “ 1 “ 0 “o1r “ 0
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R8C/3GA 14.
14.2.6 (OFS)
OFFFFh
b7 b6 b5 b4 b3 b2 b1 b0
CSPROINI| LVDAS VDSEL1|VDSELO|ROMCP1 ROMCR WDTON|
1 1 1 1 1 1 1 ( 1
RIW
b0 WDTON 0 RIW
1
b1 1" RIW
b2 ROMCR |[ROM 0 ROM R/W
1 ROMCP1
b3 ROMCP1 [ROM 0 ROM R/W
1 ROM
b4 VDSELO 0 2) [p5b4 RIW
bE VDSELT 00 3.80V (vdet0_3) RIW
01 2.85V (Vdet0_2)
10 2.35V (Vdet0_1)
11 1.90V (Vdet0_0)
b6 LVDAS 0 3) |0 0 RIW
1 0
b7 | CSPROINI 0 RIW
1
1. OFS OFS “ FFh”
2. VDSELO VDSEL1 0 0
3. 0 LVDAS “ 0" ( 0
)
OFS
OFS
LVDAS ( 0 )
0 VdetO VDSELO VDSEL1
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R8C/3GA 14.
14.2.7 2 (OFS2)
OFFDBh
b7 b6 b5 b4 b3 b2 b1l b0
| |WDTRCSl|WDTRCSO WDTUFS1 WDTUFSO|
1 1 1 1 1 1 1 1 ( 1)
RIW
b0 | WDTUFSO b1 b0 RIW
bl | WDTUFS1 00 O3FFh RIW
01 OFFFh
10 1FFFh
11 3FFFh
b2 [WDTRCSO b3 b2 RIW
b3 | WDTRCS1 00 25 RIW
01 50
10 75
11 100
b4 1 RIW
b5
b6
b7
1. OFS2 OFS2 “ FFh”
OFS2
OFS2
WDTRCS0O WDTRCS1 (
100
14.3.1.1
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R8C/3GA

14.
14.3
14.3.1
14.3.1.1
(WDTR )
OFS2 WDTRCS0O WDTRCS1 14.2
100%
(PM1 PM12 )
- 100%(WDTRCS1 WDTRCS0=11b)
(1 - 75%(WDTRCS1 WDTRCS0=10b)
' (D - 50%(WDTRCS1 WDTRCS0=01b)
(o - - 25%(WDTRCS1 WDTRCS0=00b)
0% 25% 50% 75% 100% WDTRCSO WDTRCS1 OFS2
1.
14.2
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R8C/3GA 14.
14.3.2
CPU
14.2 ( )
14.2 (
CPU
(n) x m ( 1
CPU
n 16 128 (WDTC WDTC7 )
(CMO CMO7 =1) 2
m OFS2 WDTUFSO WDTUFS1
CPU 20MHz 16 WDTUFS1 WDTUFS0
“ 11b” (* 3FFFh" ) 13.1ms
«WDTR “ 0oh” “ FFh” ( 3)
OFS (OFFFFh ) WDTON
(2
«WDTON “ 17 ( )
WDTS
«WDTON “ 0 ( )
( )
«PM1 PM12 “ 0
«PM1 PM12 “ 1
( 55 )
1. WDTR “ 00h” “ FFh”
2. WDTON WDTON
OFFFFh bo “ 0
3. WDTR
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R8C/3GA 14.

14.3.3
CPU
14.3 ( )
14.3 ( )
(m)
m OFS2 WDTUFSO0 WDTUFS1
125 kHz
WDTUFS1 WDTUFSO “ 00b” (* O3FFh” ) 8.2ms
*WDTR “ 00h” “ FFh” ( 3
OFS (OFFFFh ) WDTON
(1
+WDTON “ 1 ( )
WDTS
+*WDTON “ 0 ( )
( )
( 55 )
«CSPR CSPRO <1 )
( 2
-PM1 PM12 “ 1 (
)
1. WDTON WDTON
OFFFFh b0 * 0"
2. OFS CSPROINI “ Q0 CSPRO “ o1
CSPROINI CSPROINI
OFFFFh b7 “ 0"
3. WDTR
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R8C/3GA 15. DTC

15. DTC
DTC( )  CPU SFR
1 DTC DTC
CPU DTC CPU
DTC ( )
DTC DTC
15.1
151 DTC
15.1 DTC
23
24
64K (00000h  OFFFFh)
256
255
256
255
DTCCT] ‘T
DTCCT] ‘T
DTRLD) DTCCT]
155 DTC DTC
DTCCT] ‘170 CPU
DTCCRj RPTINT “17( ) DTCCT]
“7 e CPU
DTCENi DTCENiO DTCENI7 “17( )
DTC
*DTCENIO DTCENi7 “0'( )
+DTCCT] “r e
*DTCENI0 DTCENI7 “0"( )
*RPTINT “17( ) DTCCT] “1”
wgr

=0 3 5 6 j=0 23
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15. DTC

R8C/3GA
/N
CPU
DTCCR:DTC
DTCENO DTBLS:DTC
bTC DTCCT:DTC
N DTCEN6 DTRLD:DTC
DTSAR:DTC
SerorG
DTCENO DTCEN6:DTC 0 6
=
" | | E :
15.1 DTC
15.2
DTC (DTCCR] DTBLS]
DTCCTj DTRLDj DTSARj DTDAR]j j=0 23) DTC (DTCCR DTBLS
DTCCT DTRLD DTSAR DTDAR) DTC DTC

DTCCR DTBLS DTCCT DTRLD DTSAR DTDAR
DTCCRj DTBLS] DTCCTj DTRLDj DTSAR] DTDAR] DTC 2C40h
2CFFh

DTCTL DTCENi({i=0 3 5 6)
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R8C/3GA 15. DTC

15.2.1 DTC J(IDTCCR))(j=0 23)
15.4
b7 b6 b5 b4 b3 b2 bl b0
| |RPTINT| CHNE |DAMOD|SAMOD RPTSEL | MODE
X X X X X X X X
RIW
b0 MODE 0 RIW
1
bl | RPTSEL (1 0 RIW
1
b2 | SAMOD ( 2 0 R/W
1
b3 | DAMOD 0 RIW
( 2 1
b4 CHNE ( 3 0 RIW
1
b5 | RPTINT 0 RIW
(1 1
b6 0’ R/W
b7
1. MODE “17( )
2. SAMOD DAMOD
3. DTCCR23 CHNE “ 0" ( )
15.2.2 DTC J(IDTBLS))(j=0 23)
15.4
b7 b6 b5 b4 b3 b2 bl b0
X X X X X X X X
RIW
b7 bo|1 00h FFh( 1) | RW
1. “O0h” 256
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R8C/3GA 15. DTC
15.2.3 DTC J(IDTCCT))(j=0 23)
15.4
b7 b6 b5 b4 b3 b2 bl b0
X X X X X X X X
RIW
b7 b0|DTC 00h FFh( 1) | RW
1. “ooh” 256 DTC (-1)
15.2.4 DTC J(DTRLD))(j=0 23)
15.4
b7 b6 b5 b4 b3 b2 bl b0
X X X X X X X X
RIW
b7 b0 DTCCT 00h FFh( 1) | RW
1. DTCCT
15.25 DTC J(DTSAR))(j=0 23)
15.4
b7 b6 b5 b4 b3 b2 bl b0
X X X X X X X X
b15 b14 b13 b12 b1l b10 b9 b8
X X X X X X X X
RIW
b15 b0 0000h FFFFh | RW
15.2.6 DTC J(DTDAR)j)(j=0 23)
15.4
b7 b6 b5 b4 b3 b2 bl b0
X X X X X X X X
b15 b14 b13 b12 b1l b10 b9 b8
X X X X X X X X
RIW
b15 b0 0000h FFFFh | R/W
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R8C/3GA 15. DTC
15.2.7 DTC i(DTCENIi)(i=0 3 5 6)
0088h (DTCENO) 0089h (DTCEN1) 008Ah (DTCEN2) 008Bh (DTCENR)
008Dh (DTCENS5) 008Eh (DTCENS)
b7 b6 b5 b4 b3 b2 bl b0
DTCENi7 | DTCENI6 | DTCENI5 | DTCENi4| DTCENI3 | DTCENI2 | DTCENiIl | DTCENiO|
0 0 0 0 0 0
RIW
b0 DTCENIO [DTC 0 R/W
bl |DTCENI1 1 RIW
b2 | DTCENi2 RIW
b3 |DTCENi3 RIW
b4 | DTCENi4 RIW
b5 |DTCENIi5 RIW
b6 |DTCENIi6 RIW
b7 |DTCENi7 RIW
i=0 3 5 6
DTCENi DTC 15.2
DTCENi0O DTCENi7(i=0 3 5 6)
15.2 DTCENiO DTCENi7(i=0 3 5 6)
DTCENI7 DTCENI6 DTCENI5 DTCENI4 DTCENI3 DTCENI2 DTCENiI1 DTCENIO
DTCENO INTO INTL INT3
DTCEN1 AD UARTO UARTO UART2 UART2
SSu/I2C SSu/I2C 2/ 1/ RC RC
DTCEN2 / /
A2 Al
A B
RC RC
DTCEN3 /
C
DTCENS RE
DTCEN6 RA RB
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R8C/3GA 15. DTC
15.2.8 DTC (DTCTL)
0080h
b7 b6 b5 b4 b3 b2 bl b0
| | | NMIF
0 0 0 0 0 0 0 0
RIW
b0 R RIW
b1 NMIF 0 RIW
(1 1
b2 “Q” “0”
b3
b4
b5
b6
b7
1. “1” “Q” “0” “0” “0”
g
DTCTL ( 1
2) DTC
NMIF )
NMIF 1
2 “1”
NMIF “1” DTC DTC
DTC NMIF “17
WDTC WDTC7 “ 0 (
16 ) CPU 16
WDTC7 “1( 128 ) CPU
128 NMIF “ Qo
OCD OCD1 “ 0 (
) NMIF o
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R8C/3GA 15. DTC

15.3
15.3.1
DTC DTC
DTC
24 DTC
24
DTCCRj(j=0 23)
CHNE “17( ) 1
( )
16 DTSAR] 16 DTDAR]
DTSAR] DTDARj
15.3.2
DTC 152 DTC
DTC DTCENi(i=0 3 5 6)
( )
. DTCCTj(j=0 23) “ o
. DTCCRj RPTINT “ 1 ( ) DTCCT]
13 O”
DTC DTCENI DTCENiIO DTCENI7 “ 0 (
)
RC
DTC “o
153 DTC DTC o
DTC DTC
DTC DTC
DTC I
DTC
DTC
IR
A
1 >
/ DTC
DTC > DTC
2 -
( RC ) o
A \
DTC  /
DTCENi
A DTCENi0O DTCENi7(i=0 3 5 6)
“ o
. }
15.2 DTC
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R8C/3GA

15. DTC

15.3 DTC DTC “ 0"
DTC ‘0
RC / A TRCSR IMFA
RC / B TRCSR IMFB
RC / C TRCSR IMFC
RC / D TRCSR IMFD
FST RDYSTI
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R8C/3GA 15. DTC
15.3.3 DTC
DTCCR] DTBLS] DTCCTj DTRLD] DTSAR]
DTDARj(j=0 23) 154
15.4
DTSAR] | DTSAR] | DTDAR] | DTDAR]
DTCCRj | DTBLS] | DTCCTj | DTRLD;
( ( ( (
8 )| 8 )| 8 )| 8 )
DTCDO 0 zgéggh 2c40h | 2caih | 2cazh | 2cash | 2caan | 2cash | 2cash | 2ca7h
DTCD1 . zgé‘jgh 2cash | 2C49h | 2C4Ah | 2CaBh | 2cach | 2caph | 2caenh | 2caFn
DTCD2 , zggg?h 2C50h | 2C51h | 2C52h | 2c53h | 2cs4h | 2cs5h | 2cs6h | 2C57h
DTCD3 . Zggggh 2C58h | 2C59h | 2C5Ah | 2C5Bh | 2C5Ch | 2C5Dh | 2C5Eh | 2C5Fh
DTCD4 . Zggg?h 2C60h | 2C61h | 2C62h | 2c63h | 2ce4h | 2cesh | 2cesh | 2c67h
DTCD5 . Zggggh 2ce8h | 2C69h | 2C6Ah | 2c6Bh | 2c6Ch | 2c6Dh | 2C6Eh | 2C6Fh
2C70h
DTCD6 o | 2S00 | 2c7on | 2c7in | 2c72n | 2c73h | 2c74h | 2c75h | 2c76n | 2C77h
2C78h
DTCD7? o | P58 | 2c7en | 2c79n | 2c7an | 2c7Bh | 2c7Ch | 2C7Dh | 2C7ER | 2C7Fh
2C80h
DTCD8 o |25 | 2cson | 2csth | 2csn | 2cssh | 2csah | 2cssh | 2cssh | 2csTh
DTCD9 o chgggh ocssh | 2csoh | 2c8Ah | 2c8Bh | 2csch | 2csph | 2C8Eh | 2C8Fh
DTCD10 10 Zggg?h 2c90h | 2c91h | 2c92h | 2c93h | 2c9an | 2c9sh | 2c9eh | 2c97h
DTCD11 u chgg';h 2c98h | 2C99h | 2C9Ah | 2C9Bh | 2c9ch | 2coph | 2c9Eh | 2C9Fh
DTCD12 2CAOh | 5caoh | 2CALh | 2CA2h | 2CA3h | 2CA4h | 2CAsh | 2cAsh | 2CA7h
12 | 2CA7h
DTCD13 2CA8h | 5cagh | 2cA9h | 2CAAh | 2cABh | 2cAch | 2cADh | 2cAEh | 2CcAFh
13 | 2CAFh
DTCD14 2CBOh | 5coh | 2cBih | 2cB2h | 2cB3h | 2cBah | 2cBsh | 2cBeh | 2cB7h
14 | 2cB7h
DTCD15 2CB8h | ,cpgh | 2cBOh | 2CBAh | 2CBBh | 2CBCh | 2CBDh | 2CBEh | 2CBFh
15 | 2CBFh
DTCD16 2CCOh | H5econ | 2ccih | 2cc2h | 2cc3h | 2ccan | 2cesh | 2cceh | 2ccn
16 | 2cC7h
DTCD17 2CC8h | 5ecgh | 2ccon | 2ccah | 2ccBh | 2ccch | 2ccph | 2cceEh | 2ccEn
17 | 2ccFh
2CDOh
DTCD18 2CDOh | 2CD1h | 2CD2h | 2CD3h | 2CDah | 2cDsh | 2cDeh | 2CD7h
18 | 2cD7h
2CD8h
DTCD19 2cDsh | 2CD9h | 2CDAh | 2CDBh | 2cDCh | 2CDDh | 2CDEh | 2CDFh
19 | 2CDFh
DTCD20 2CEOh | 5cpoh | 2CE1h | 2CE2h | 2CE3h | 2CE4h | 2CEsh | 2CEeh | 2CE7h
20 | 2CE7h
DTCD21 2CE8h | ,cEgh | 2CE9h | 2CEAh | 2CEBh | 2CECh | 2CEDh | 2CEEh | 2CEFh
21 | 2CEFh
DTCD22 2CFOh | 5cpon | 2CF1h | 2CE2h | 2CF3h | 2CFah | 2CFsh | 2CFeh | 2CF7h
22 | 2cF7h
DTCD23 2CF8Nh | >crgh | 2CFoh | 2CFAh | 2CFBh | 2CFCh | 2CFDh | 2CFEh | 2CEFh
23 | 2CFFh
=0 23
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DTC
DTC
155 DTC DTC DTC
1 “00000000b”  “00010111b” ( 154 24
1
15.3 157 DTC
155 DTC DTC
DTC
INTO 0 2C00h
INT1 1 2C01h A
INT3 3 2C03h
8 2C08h
AID A/D 9 2C09h
UARTO UARTO 10 2COAh
UARTO 11 2CO0Bh
UART2 UART2 14 2COEh
UART2 15 2COFh
SSsu/I2C 16 2C10h
17 2C11h
2/ A2 18 2C12h
1 Al 19 2C13h
RC / A 22 2C16h
/ B 23 2C17h
/ C 24 2C18h
/ D 25 2C19h
RE RE 42 2C2Ah
RA RA 49 2C31h
RB RB 51 2C33h y
52 2C34h
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( o )
DTCCTj(j=0 23) ‘1 ‘o
RPTINT 1 DTCCT]j ‘1 ‘o
DTCENiIO DTCENiI7 ‘o

@ DTCENi0 DTCENi7 DTCENi(i=0 3 5 6)

RPTINT CHNE DTCCRj
NMIF DTCTL

| | |

DTCENiIO DTCENi7
Yes o
CPU

<
]
7]
<
o
7

CHNE=1? CHNE=1?
No No
No No
¥
15.3 DTC SSu/I2C RC DTC
( o )
DTCCT|(=0 23) S
RPTINT “1  DpTCCT] c1r o
@ DTCENi0 DTCENi7 DTCENi(i=0 3 5 6)
RPTINT CHNE DTCCR]
NMIF  DTCTL
| DTC |

No y
1‘ DTCENiIO DTCENi7 %7

0
CPU | |

Q

4_
| —|
||
|

4_
l—|
|
|

Yes Yes Yes

No No No No

—/
N\
~—/

154 DTC RC DTC
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( DTC )
DTCCTj(j=0 23) o
RPTINT “1r DTCCTj 1 Lo
¢ DTCENi0O DTCENi7 DTCENi(i=0 3 5 6)
RPTINT CHNE DTCCR]
NMIF  DTCTL
| DTC | RDRF SSSR/ICSR
DTCENIO DTCENI7
Yes “ o
CPU
No —l‘i l l<—
( | | |
RDRF “ o )X 1) l RDRF <o ) l
( l (
| RDRF “ o NEE | | RDRF “ o )
Yes Yes
CHNE=1? CHNE=1?
No No

No No
1. DTC SSu/I’C DTC SSSR/ICSR RDRF ‘0"
DTC RDRF ‘0"
15,5 DTC SSu/I2C DTC
DTCCTj(j=0 23) “ 1
RPTINT “ 1 DTCCT]j 1 “ 0
DTCENiO DTCENI7 “ o

!

DTCENIO DTCENi7 DTCENi(i=0 3 5 6)
RPTINT, CHNE DTCCR]j

NMIF DTCTL

TDRE SSSRI/ICSR

(
|
|

DTC )
DTC |
Yes
No

<:>\ DTCENIO DTCENi7
s o
| | RN | |
TDRE “ o )X D l TDRE "o X 1) l
( l (
TDRE "o X 1) | | TDRE "o X D

Yes
CHNE=1?
No

Yes
| | CHNE=1? | |
No
No No
1. DTC ssu/’c DTC SSSR/ICSR TDRE ‘o
DTC TDRE ‘0"
156 DTC SSUN2C DTC
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15.

DTC

j DTCCTj(j=0 23) s ‘o

RPTINT ‘1 DTCCTj “ 1 ‘o
DTCENiO DTCENI7 ‘o

@ DTCENi0 DTCENi7 DTCENi(i=0 3 5 6)

RPTINT CHNE DTCCR]j
NMIF  DTCTL

Y

—ki DTCENiIO DTCENI7
) 0 I

Yes Yo Yes

CHNE=1?
No No No No
15.7 DTC DTC
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R8C/3GA 15. DTC
15.3.4
1 1 256 1 256 DTCCTj(j=0 23)
“ o CPU
15.6
15.8
15.6
DTC DTBLS]
DTC DTCCT]j
DTC DTRLDj
DTC DTSAR]
DTC i | DTDAR]
i=0 23
SRC DST
1
(N
DTBLSj=N
DTSARj=SRC
DTDARj=DST
j=0 23
DTCCR
b3 b0
“ 00X0b” SRC DST
“ 01XO0b” SRC+N DST
“ 10X0b” SRC DST+N
“ 11XO0b” SRC+N DST+N
X:0 1
15.8
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R8C/3GA 15. DTC
15.3.5
1 1 255
1 255 DTCCTj(j=0 23)
DTCCRj
RPTINT “1"( ) DTCCT]j “o DTC
DTC CPU
8 “Ooh”
255
15.7 159
15.7
DTC DTBLS]
DTC j DTCCT]j
DTC j DTRLDj DTCCT
)
DTC DTSAR]
DTC j | DTDAR]
j=0 23
prceTy #£1
SRC : DST }
1
(N
DTBLSj=N
DTCCTj# 1
DTSARj=SRC
DTDARj=DST
j=0 23
DTCCR
b3 bo
< OX11b” SRC+N DST
*IX11b” SRC+N DST+N
“X001b” SRC DST+N
“ X101b” SRC+N DST+N
X:0 1
prceTy =1
SRCO/DSTO
DTBLSj=N
SRC/DST DTCCTj=1
DTSAR[=SRC
DTDAR}=DST
j=0 23
DTCCR
b3 bo
< OX11b” SRCO DST
“IX11b” SRCO DST+N
“X001b” SRC DSTO
“X101b” SRC+N DSTO
SRCO:
DSTO:
X:0 1
15.9
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15.3.6
DTCCRj(j=0 22) CHNE “17( )
15.10
DTC DTC
DTC
CHNE “17( )
CHNE
“0”( )
DTCCR23 CHNE “ o ( )
| DTC |
v
| brc |
v
DTC | ! |
1 Y
CHNE=1 | |
2
CHNE=0 | y 1 |
v
| : |
v
v
| 2 |
v
CHNE DTCCR] | DTC |
15.10
15.3.7
DTC DTCCTj(j=0 23) “ o
DTCCR] RPTINT “17( )  DTCCT]
“ o DTC CPU
SSu/12C
CPU
CPU |
RPTINT
CcPU DTCENi(i=0
3 5 6 DTCENIO DTCENi7(i=0 3 5 6) “0( )
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15.3.8
DTC 4
1511 DTC 15.12 DTC
15.8

A
\4
A
\4
A
\4

15.11 DTC

15.12 DTC

15.8

DTCCR

DTCCT] DTRLDj DTSAR]j DTDAR]
b3 b0

“00X0b”

“01X0b”

“10X0b”

“11X0b”

“0X11b”

“1X11b”

“X001b”

W N W N W NN -

“X101b”

j=0 23
X 0 1
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R8C/3GA 15. DTC
15.3.9 DTC
159 DTC 15.10
159 DTC
/
()
1 5 7 (1 1) 2
1 5 7 (1 1) 2
1. / 15.10
DTBLSj(j=0 23) =N
(1) N=2n( ) n 2
(2) N=2n+1( ) n 2 1 1
15.10
SFR
RAM ROM ROM SFR SFR oTC
(DTC ) | ( ( ( ( )
| ROM) ) | |
1 SK1 1 1 2 2 2 1
2 SK2 1 | 2 2 4 2 | 4 1 | 2
1 SL1 1 — — 2 2 1
2 SL2 1 | 2 — — 2 | 4 1 | 2
1 3 A] 2
> o1 (CHNE “17 +1)
1) N 2n( )
A J n SK2 n SL2

@ N 2n 1 )

A J n SK2 1 SKI n SL2 1 SL1
J /
16

DTBLS|(j 0 23) 2
DTC 16

RJJ09B0501-0020 Rev.0.20 2008.11.25 2RENESAS
Page 191 of 594



R8C/3GA 15. DTC
15.3.10 DTC
15.3.10.1 RC
(SSU)/12C
DTC RC
/12C DTC CPU 8
12 DTC
CPU 9 16 DTC
DTC DTC
DTC DTC CPU 8 12
DTC DTC DTC
CPU 16 DTC
15.3.10.2
DTC FST RDY STI “ 1 (
) DTC “ 0" (
) DTC
DTC RDYSTI “« Q"
DTC RDY STI “« 17
DTC “« Qo CPU 8 12
DTC
0’ CPU 9 16 DTC
DTC
DTC DTC CPU 8 12
RDY STI “ O DTC DTC
CPU 16 RDYSTI “ o
15.3.10.3 RC
DTC RC Cr
DTC “ o /
DTC DTC “ 0
/ DTC
“ 17 DTC “ O CPU 12
+ 05 15
“« 17 DTC “« Q" CPU 9 16
05 15 DTC RC
DTC DTC DTC
CPU 8 12 + 05 15
“ o DTC DTC
CPU 16 05 15
“
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15.3.10.4 SSU/I2C
DTC ssu/2c SSRDR/ICDRR
SSRDR/ICDRR SSSR/ICSR RDRF “
(SSRDR/ICDRR )
DTC

15.3.10.5 SSuU/I12C

DTC ssu/I2c SSTDR/ICDRT
SSTDR/ICDRT SSSR/ICSR TDRE
“ 0" (SSTDR/ICDRT SSTRSR/ICDRS )
DTC

RJJ09B0501-0020 Rev.0.20 2008.11.25 2RENESAS
Page 193 of 594



R8C/3GA 15. DTC
15.4 DTC
15.4.1 DTC
. DTC
. DTC
15.4.2 DTCENi(i=0 3 5 6)
« DTCENiO DTCENi7
. “1r DTCENIO
DTCENi7
. DTC DTCENi
15.4.3
. DTC “ o
. DTC ssu/2c DTC SSRDR/ICDRR
SSRDR/ICDRR SSSR/ICSR RDRF “ 0’ (SSRDR/ICDRR
)
DTC
- DTCCTj(j=0 23) “ 1 “ o
- DTCCR) RPTINT “1 )
DTCCTj " 1” 13 O”
SSRDR/ICDRR SSSR/ICSR RDRF “ o
(SSRDR/ICDRR )
. DTC ssu/zc DTC SSTDR/ICDRT
SSTDR/ICDRT SSSR/ICSR TDRE
“ 0" (SSTDR/ICDRT SSTRSR/ICDRS )
15.4.4
DTC ssu/2c DTC
DTCCT]j (j=0 23) “ o
DTCCR] RPTINT “ 1 )  DTCCT]
“ o DTC CPU
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16.

16.
8 8 2
8 1 8
RA RB 2
16
4 8

16.1

16

RE

RC
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R8C/3GA 16.
16.1
RA RB RC RE
8 8 16 4
( 8
( ) (
ofl o1 of1 4
of2 o2 of2 .8
.8 .f8 o4 «32
«fOCO . RA .8 -fC4
«fC32 «f32
.fC «fOC040M
+fOCO-F
«TRCCLK
(
)
(
)
(
4 )
PWM 1)
(
( 1 4 ) 1
PWM @)
PWM2 )
PWM @ )
(fC32
TRAIO INTO INTO TRCCLK
TRCTRG
TRCIOA TRCIOB
TRCIOC TRCIOD
TRAO TRBO TRCIOA TRCIOB
TRAIO TRCIOC TRCIOD
RA ~__RB / RE
INTO A D
INTO
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17.

RA

17. RA

17.1

RA
171 RA

TRAPRE
( 172 176

TRA

171 RA

TCK2 TCKO
=000b

f8 =001b o

foco 2400,

2 =011bc

fC ———o0
TIOGT1 TIOGTO
=00b

TRCIOD( RC ) —©

TIPF1 TIPFO

n
B—"° TIPF1  TIPFO
f32—20 =00b

=00b

fc32 S100b TMOD2 TMODO q
=110b =010b

=010b ( ) ( )

U i

TRAPRE 4 TRA A

TMOD2 TMODO
=011b 100b

o o] U g U .

TRAIO O
(D ~
TOENA
TRAO O—— <

TMOD2 TMODO0=001b B
/,/I—CF TOPCR TEDGSEL=1 o
O CK |t

CLR

L@ TRAMR
TSTOP

TEDGSEL=0

TCSTF TSTOP TRACR

w qn

TEDGSEL TOPCR TOENA TIPF1 TIPFO TIOGT1 TIOGTO TRAIOC

TMOD2 TMODO TCK2 TCKO TCKCUT TRAMR

RA

1. TRASR TRAIOSELO TRAIOSEL1
17.1 RA
17.1 RA
TRAIO P15 P17
TRAO P37
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17.2
17.2.1 RA (TRACR)
0100h
b7 b6 b5 b4 b3 b2 bl b0
| TUNDF | TEDGF | TSTOP | TCSTF | TSTART
0 0 0 0 0 0 0 0
RIW
b0 TSTART RA ( 1 0 R/W
1
bl TCSTF RA 0 R
(1 1
b2 TSTOP RA 1” R/W
( 2) 13 0"
b3 « «
b4 TEDGF ( 3 4 0 R/W
1 ( )
b5 TUNDF RA ( 3 410 R/W
1
b6 “ 0" “ o
b7
1. TSTART TCSTF 17.8 RA
2. TSTOP “q” TSTART TCSTF TRAPRE TRA
3. " OM “ Oll (ll 1“ )
4 “ o
TRACR MOV
TEDGF TUNDF “ 1
17.2.2 RA 1/O (TRAIOC)
0101h
b7 b6 b5 b4 b3 b2 bl b0
TIOGT1 | TIOGTO | TIPF1 | TIPFO | TIOSEL | TOENA | TOPCR |TEDGSEL
0 0 0 0 0 0 0 0
RIW
b0 |TEDGSEL | TRAIO R/W
bl TOPCR |[TRAIO R/W
b2 TOENA |TRAO R/W
b3 TIOSEL LIN R/W
b4 TIPFO |TRAIO R/W
b5 TIPF1 RIW
b6 TIOGTO |TRAIO R/W
b7 TIOGT1 RIW
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R8C/3GA 17. RA
17.2.3 RA (TRAMR)
0102h
b7 b6 b5 b4 b3 b2 bl b0
TCKCUT| TCK2 | TCK1 | TCKO | TMOD2 | TMOD1 | TMODO
0 0 0 0 0 0 0 0
RIW
b0 | TMODO RA b2 bI b0 RIW
bl | TMODL 000 RIW
b2 | TMOD2 001 RIW
010
011
100
101
110
111
b3 “ 0 “ Q0
b4 TCKO RA b6 b5 b4 RIW
b5 | TCK1L 000 1 RIW
b6 | TCK2 001 f8 RIW
010 fOCO
011 f2
100 fC32
101
110 fC
111
b7 |[TCKCUT RA 0 RIW
1
TRACR TSTART TCSTF “ 0 ( ) TRAMR
17.2.4 RA (TRAPRE)
0103h
b7 b6 b5 b4 b3 b2 bl b0
|1|1 1|1|1|111|(1)
RIW
b7 b0 00h FFh R/W
00h FFh R/W
00h FFh RIW
00h FFh RIW
( )
00h FFh R/W
( )
1. TRACR TSTOP “ 1 TRAPRE “ FFh"
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R8C/3GA 17. RA
17.2.5 RA (TRA)
0104h
b7 b6 b5 b4 b3 b2 bl b0
1 1 1 1 1 1 1 1 ( 1)
RIW
b7 b0 TRAPRE 00h FFh R/IW
1. TRACR TSTOP « 17 TRA “ FFh”
17.2.6 RA (TRASR)
0180h
b7 b6 b5 b4 b3 b2 b1l b0
| | TRAIOSEL1|TRAIOSELO
0 0 0 0 0 0 0 0
RIW
b0 | TRAIOSELO | TRAIO b1 60 RIW
bl | TRAIOSELL 00 TRAIO RIW
01 P17
10 P15
11
b2 0’ R/W
b3
b4
b5 <0
b6 0’
b7
TRASR RA
RA TRASR
RA TRASR
RA TRASR
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R8C/3GA 17. RA
17.3
( 17.2)
17.2
fl f2 f8 fOCO fC32 fC
1/(n+1)(m+1)
n TRAPRE m TRA
TRACR TSTART “ 1 ( )
TRACR TSTART “ 0" ( )
TRACR TSTOP “ 17 )
RA [ RA ]
TRAIO
TRAO
TRA TRAPRE
TRAPRE TRA
TRAPRE TRA
( 17.3.2
)
17.3.1 RA I/O (TRAIOC)[ ]
0101h
b7 b6 b5 b4 b3 b2 bl b0
TIOGT1 | TIOGTO | TIPF1 | TIPFO | TIOSEL | TOENA | TOPCR |TEDGSEL
0 0 0 0 0 0 0
RIW
b0 |TEDGSEL | TRAIO 0 RIW
b1l TOPCR |[TRAIO R/W
b2 TOENA |TRAO R/W
b3 TIOSEL LIN 0" R/W
LIN “ q0
b4 TIPFO |TRAIO o RIW
b5 TIPF1 RIW
b6 TIOGTO |TRAIO RIW
b7 TIOGT1 R/W
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17.3.2
RA (
17.2 RA
TRAPRE “ 01h”
TRA “ 25h"
RA >< ' I (01h)
Yoo o)
RA 06h >< 05h >< 04h X 01h >< ooh ¥ 01h X 00h X 01h X ooh ¥ o01h ) ooh
RA X | (25h)
L
RA 03h X 02h X 25h >< 24h
TRAIC
IR 0
IR /
TRACR TSTART TCSTF “ 17 ( )
17.2 RA
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RA

17.
17.4
TRAIO ( 17.3)
17.3
fi f2 f8 fOCO fC32 fC
1/(n+1)(m+1)
n TRAPRE m TRA
TRACR TSTART “ 17 ( )
TRACR TSTART “ 0" ( )
TRACR TSTOP “1"( )
RA [ RA
TRAIO
TRAO TRAIO
TRA TRAPRE
TRAPRE TRA
TRAPRE TRA
( 1732
)
TRAIO
TRAIOC TEDGSEL 1)
TRAO
TRAIO TRAO (TRAIOC
TOENA )
TRAIOC TOPCR TRAIO
TRAIO
TRASR TRAIOSELO TRAIOSEL1 P15 P1_7
1. TRAMR
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17.4.1 RA 1/O (TRAIOC)[ ]
0101h
b7 b6 b5 b4 b3 b2 bl b0
TIOGT1 | TIOGTO | TIPF1 | TIPFO | TIOSEL | TOENA | TOPCR |TEDGSEL
0 0 0 0 0 0 0 0
RIW
b0 |TEDGSEL | TRAIO 0" H" TRAIO RIW
1L TRAIO
bl TOPCR |TRAIO 0 TRAIO R/W
1 P15 P17
b2 TOENA [TRAO 0 P3_7 RIW
1 TRAO
(TRAIO P3_7
b3 | TIOSEL LIN 0’ R/W
b4 TIPFO | TRAIO “ 0 RIW
b5 TIPF1 RIW
b6 TIOGTO |TRAIO R/W
b7 TIOGT1 RIW
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17. RA
17.5
TRAIO ( 1749
17.4
TRAIO ( )
1/(n+1)(m+1)
n TRAPRE m TRA
TRACR TSTART “ 17 ( )
TRACR TSTART “ 0" ( )
TRACR TSTOP “1( )
RA [ RA ]
TRAIO
TRAO (1
TRA TRAPRE
TRAPRE TRA
TRAPRE TRA
(1732
)
INT1
TRAIOC TEDGSEL
TRASR TRAIOSELO TRAIOSEL1 P15 P1_7
TRAO
(TRAIOC TOENA (1)
TRAIOC TIPFO TIPF1
TRAIO TRAIOC TIOGTO
TIOGT1
1. TRAMR
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17.5.1 RA 1/O (TRAIOC)[ ]
0101h
b7 b6 b5 b4 b3 b2 bl b0
TIOGT1 | TIOGTO | TIPF1 | TIPFO |TIOSEL | TOENA | TOPCR |TEDGSEL|
0 0 0 0 0 0 0 0
RIW
b0 |[TEDGSEL | TRAIO 0 TRAIO R/W
“ oL TRAO
1 TRAIO
“ N TRAO
bl TOPCR |TRAIO <o RIW
b2 | TOENA [TRAO 0 P3_7 RIW
1 TRAO
b3 | TIOSEL LIN 0’ R/W
b4 TIPFO | TRAIO b5 b4 RIW
b5 | TIPFL |( 1) 00 RIW
01 f1
10 f8
11 32
b6 TIOGTO |TRAIO b7 b6 R/W
b7 | TIOGTL 00 RIW
01
10 TRCIOD( RC )
-
11
1. TRAIO 3
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17.6
TRAIO ( 175)
17.3
17.5
fl f2 f8 fOoCO fC32 fC
‘o . L

TRACR TSTART “1( )

TRACR TSTART “ 0 ( )

TRACR TSTOP “ 1 )

RA [ RA ]

TRAIO ( )i RA
TRAIO
TRAO

TRA TRAPRE

TRAPRE TRA
TRAPRE TRA
( 17.3.2
TRAIOC TEDGSEL “ “ oL
TRASR TRAIOSELO TRAIOSEL1 P15 P17
TIPFO TIPF1
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17.6.1 RA 1/O (TRAIOC)[ ]
0101h
b7 b6 b5 b4 b3 b2 b1l b0
TIOGT1 | TIOGTO | TIPF1 | TIPFO | TIOSEL | TOENA | TOPCR |TEDGSEL|
0 0 0 0 0 0 0 0
RIW
b0 |[TEDGSEL | TRAIO 0 TRAIO “ L R/W
1 TRAIO CH”
bl TOPCR |TRAIO “ 0 RIW
b2 TOENA |TRAO R/W
b3 TIOSEL LIN 0" LIN R/W
“ g
b4 TIPFO | TRAIO b5 b4 RIW
B5 | TIPFL |( 1) 00 RIW
01 f1
10 f8
11 32
b6 TIOGTO |TRAIO “« 0" R/W
b7 TIOGT1 RIW
1. TRAIO 3
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R8C/3GA 17. RA
17.6.2
) TRA () TRAPRE
FFFFh
—
" I
— L[ )
]
g -
L B >
\_[ LL
__E __E
— —
0000h _|
w g
TRACR
TSTART
. qe
(TRAIO ) ot
TRAIC “r H
IR “
.
-
TRACR “ 1 “‘/
TEDGF “
«| g
TRACR o “/
TUNDF “ o
“OH (TEDGSEL=1)
TRAPRE FFh

17.3
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R8C/3GA 17. RA
17.7
TRAIO ( 17.6)
17.4
17.6
fl f2 f8 fOCO fC32 fC
1 RA
2 RA
RA
TRACR TSTART R )
TRACR TSTART “ 0 ( )
TRACR TSTOP S
RA [ RA ]
TRAIO ( ) RA
TRAIO 1)
TRAO
TRA TRAPRE
TRAPRE TRA
TRAPRE TRA
( 17.3.2
TRAIOC TEDGSEL
TRASR TRAIOSELO TRAIOSEL1 P15 P17
TIPFO TIPF1
1. RA 2 “CH L

RA

RJJ09B0501-0020 Rev.0.20 2008.11.25 2RENESAS
Page 210 of 594



R8C/3GA 17. RA
17.7.1 RA 1/O (TRAIOC)[ ]
0101h
b7 b6 b5 b4 b3 b2 bl b0
TIOGT1 | TIOGTO | TIPF1 | TIPFO | TIOSEL | TOENA | TOPCR |TEDGSEL|
0 0 0 0 0 0 0 0
RIW
b0 |TEDGSEL | TRAIO 0 R/W
1
bl TOPCR |TRAIO 0 RIW
b2 TOENA |TRAO R/W
B3 | TIOSEL LIN 0’ RIW
b4 TIPFO |TRAIO b5 ba RIW
B5 | TIPFL |( 1) 00 RIW
01 f1
10 f8
11 32
b6 TIOGTO |[TRAIO o RIW
b7 TIOGT1 RIW
1. TRAIO 3
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R8C/3GA 17.

17.7.2

” ] oo Juudt

TRACR YT T (1 |‘/‘">”"/”/—/™"
TSTART “ o

— -
(TRAIO ) 0"—| ,
y
TRA oFh | 0En} 0Dh
oFh | oEh
(1 (
TRA ( 3)
“w ” ( 2) ( 2)

TRACR 1

TEDGF ooy

TRACR o
TUNDF o 0y
« o ( 5)

TRAIC tr
|R “ Ou ________
\ ) _/
TRA OFh (TEDGSEL=0)
1. TRA
2. 2 RA TRACR TEDGF
C )
3. TRA TEDGF “ 17 ( )
TRA
4. “ o MOV TRACR TEDGF “ o
TUNDF «1n
5. “ o MOV TRACR TUNDF “ 0
TEDGF “ 1
6. RA RA TUNDF TEDGF
P
17.4
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R8C/3GA

17. RA
17.8 RA
. 16 1
2
. TRACR TEDGF
TUNDF “o “ o “ 1 TRACR
TEDGF TUNDF
13 1” “ 0” " OH TEDGF
TUNDF MOV “ 1
. TEDGF
TUNDF TEDGF TUNDF “ o RA
. RA TEDGF
13 1”
. 2
TEDGF “ o
. TSTART “ 1 1 TCSTF
“ 0”
TCSTF “ 1 TCSTF RA ( 1
TCSTF “ 1
TSTART “ o 1 TCSTF
“ 1” TCSTF " 0”
TCSTF "o TCSTF RA ( 1
1. RA TRACR TRAIOC TRAMR TRAPRE TRA
. (TCSTF “ 1" ) TRAPRE
3
. (TCSTF “1") TRA
3
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R8C/3GA

18. RB
RB 8 8
18.1
182 185 ) RB
RB RB 2
RB
18.1 RB 18.1 RB
RB 4
. (
RA )
[ ]
[ ]
[ ]
S 5
U UTRBSC UTRBPR
TCKL TCKO  okeut
f1 =000 RB
8 —20 — ( RB) F—a>
RA i TRBPRE ( )
2 =20 ( ) TMOD1 TMODO
=10b 11b
TOSSTF
INTO
o o {7
INTOPL INOSEG INOSTG
TMODL TMODO
=01b 10b 11b INTOEN TOPL=1
TOOCﬂZZO O/O_Q oK
TRBO O o— | h
~ o—p1 P13 TOPL=0 CLR
TOCNT=1 TCSTF
TMOD1 TMODO
=01b 10b 11b
TSTART TCSTF TRBCR
TOSSTF TRBOCR
TOPL TOCNT INOSTG INOSEG TRBIOC
TMOD1 TMODO TCK1 TCKO TCKCUT TRBMR
18.1 RB
18.1 RB
TRBO P1_3 (

RJJ09B0501-0020 Rev.0.20 2008.11.25 2RENESAS

Page 214 of 594



R8C/3GA 18. RB
18.2
18.2.1 RB (TRBCR)
0108h
b7 b6 b5 b4 b3 b2 bl b0
| | TSTOP | TCSTF | TSTART
0 0 0 0 0 0 0 0
RIW
b0 | TSTART RB 1) |0 RIW
1
bl TCSTF RB 0 R
(1 1 (3
b2 TSTOP RB 1" R/W
( 1 2) “ on
b3 “ On “ on
b4
b5
b6
b7
1. TSTART TCSTF TSTOP 18.7 RB
2. TSTOP “q” TRBPRE TRBSC TRBPR TSTART
TCSTF TRBOCR TOSSTF
3
18.2.2 RB (TRBOCR)
0109h
b7 b6 b5 b4 b3 b2 bl b0
| |TOSSTF|TOSSP TOSST
0 0 0 0 0 0 0 0
RIW
b0 TOSST RB 1” R/W
“ o
bl TOSSP RB 1" ( R/W
“ o
b2 TOSSTF RB 0 R
(D 1 ( )
b3 “ On “ Ou
b4
b5
b6
b7
1. TRBCR TSTOP “ 17 TOSSTF “ Q"
TRBOCR TRBMR TMOD1 TMODO “ 100" (
) “ 11b1) ( )
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R8C/3GA 18. RB
18.2.3 RB 1/O (TRBIOC)
010Ah
b7 b6 b5 b4 b3 b2 bl b0
| |INOSEG|INOSTG TOCNT | TOPL
0 0 0 0 0 0 0 0
RIW
b0 TOPL RB R/W
b1l TOCNT RB R/W
b2 [INOSTG RIW
b3 [INOSEG RIW
b4 “ 0 “ Q0
b5
b6
b7
18.2.4 RB (TRBMR)
010Bh
b7 b6 b5 b4 b3 b2 bl b0
TCKCUT | TCK1 | TCKO | TWRC TMOD1 | TMODO
0 0 0 0 0 0 0 0
RIW
b0 TMODO RB ) RIW
bl | TMODI |( 1) 00 RIW
01
10
11
b2 “ 0 “ Q0
b3 TWRC RB 0 R/W
( 2 1
b4 TCKO RB b5 b4 RIW
B5 | TCKI |( 1) 00 fl RIW
01 f8
10 RA
11 f2
b6 “ 0 “ 0
b7 |TCKCUT RB 0 RIW
(1) 1
1. TMOD1 TMODO TCK1 TCKO TCKCUT TRBCR TSTART
TCSTF “ 0 ( )
2. TWRC “ 0 “ g

“ 111 (
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R8C/3GA 18. RB
18.2.5 RB (TRBPRE)
010Ch
b7 b6 b5 b4 b3 b2 bl b0
1 1 1 1 1 1 1 1
RIW
b7 bO RA 00h  FFh R/W
00h FFh R/W
00h FFh R/W
00h FFh R/W
TRBCR TSTOP “ TRBPRE “ FFh”
18.2.6 RB (TRBSC)
010Dh
b7 b6 b5 b4 b3 b2 bl b0
1 1 1 1 1 1 1 1
RIW
b7 bo 00h FFh
RB 00h FFh W
( 1 ( 2
00h FFh
RB 00h FFh 4
( ) (2
1. TRBPR TRBSC
2. TRBPR
TRBCR TSTOP “ 1 TRBSC “ FFh”
TRBSC
(1) TRBSC
(2 TRBPR ( )
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R8C/3GA 18. RB
18.2.7 RB (TRBPR)
010Eh
b7 b6 b5 b4 b3 b2 b1l b0
1 1 1 1 1 1 1 1
RIW
b7 b0 RB 00h FFh R/IW
RB 00h FFh RIW
(1
RB 00h FFh RIW
( )
RB 00h FFh RIW
( )
1. TRBPR TRBSC
TRBCR TSTOP “ 1" TRBPR “ FFh"
18.2.8 RC (TRBRCSR)
0181h
b7 b6 b5 b4 b3 b2 bl b0
| | |TRCCLKSEL1|TRCCLKSELO| | | | |
0 0 0 0 0 0
RIW
b0 0 RIW
b1
b2 “ 0"
b3 0"
b4 | TRCCLKSELO | TRCCLK b5 b4 RIW
b5 | TRCCLKSELL 00 TRCCLK RIW
01 P14
10 P33
11
b6 0’ R/W
b7 0"
o
TRBRCSR RC
RC TRBRCSR
RC TRCCLKSELO TRCCLKSEL1
RC TRCCLKSELO TRCCLKSEL1
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R8C/3GA 18. RB
18.3
RA (
18.2) TRBOCR TRBSC
18.2
fl f2 f8 RA
( RB RB
)
1/(n+1)(m+1)
n TRBPRE m TRBPR
TRBCR TSTART “ 1 ( )
TRBCR TSTART “ 0" ( )
TRBCR TSTOP “ 1 ( )
RB [ RB ]
TRBO
INTO INTO
TRBPR TRBPRE
TRBPRE TRBPR
TRBPRE TRBPR TRBMR
TWRC “ 0
TWRC “q”
( 18.3.2 )
18.3.1 RB I/0 (TRBIOC)[ ]
010Ah
b7 b6 b5 b4 b3 b2 bl b0
| |INOSEG | INOSTG| TOCNT | TOPL
0 0 0 0 0 0 0 0
RIW
b0 TOPL RB 0 R/W
b1l TOCNT RB R/W
b2 [INOSTG RIW
b3 | INOSEG RIW
b4 “ 0 “ Q0
b5
b6
b7
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R8C/3GA

18.

RB

18.3.2
RB (

TRBMR

TWRC

18.2 RB

TWRC
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R8C/3GA 18. RB
TWRC “« 0" ( )
TRBPRE “ o1h”
TRBPR “ 25h"
RB X (01h)
2 \
RB 06h X05h X 04h | 01h X 00h Oth ooh { o1h Y ooh th 00h
RB >< (25h)
RB 03h 02h X 25h X 24h
TRBIC
IR 0 /
IR
TWRC “ 17 ( )
TRBPRE “ 01h”
TRBPR “ 25h"
RB X (01h)
RB 06h X 05h X O4hX 03h X 02h X Oth 00h X 01h X 00h X o1h Y ooh X oth Y ooh ¥ o1h
RB X (25h)
RB 03h X 02h 01h 00h 25h
TRBIC
IR
daL A -
Y >
RB
TRBCR TSTART TCSTF “ 1 ( )
18.2 RB
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RB

R8C/3GA 18.
18.4
TRBPR TRBSC
TRBO ( 183 TRBPR
TRBOCR
18.3 RB
18.3
fi f2 {8 RA
(n+1)(m~+1)/i
(n+1)(p+1)fi
(n+1}{(m+1)+(p+1)}/fi
fi
n TRBPRE m TRBPR
p TRBSC
TRBCR TSTART “ 17 ( )
TRBCR TSTART “ 0" ( )
TRBCR TSTOP “1( )
RB 1/2
(TRBO | RB ]
TRBO
INTO INTO
TRBPR TRBPRE
(1
TRBPRE TRBSC TRBPR
TRBPRE TRBSC TRBPR
( 2
TOPL
TRBO
TRBIOC TOCNT RB P13
(3
1. TRBPR
2. TRBPR
3. TOCNT
RB
TOCNT
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R8C/3GA 18. RB
18.4.1 RB 1/O (TRBIOC)[
010Ah
b7 b6 b5 b4 b3 b2 b1l b0
|INOSEG|INOSTG TOCNT | TOPL |
0 0 0 0 0 0 0 0
RIW
b0 TOPL RB 0 “H” R/W
. L
L
1 “Ln
T
“

bl TOCNT RB 0 RB R/W

1 P13
b2 [INOSTG “ " RIW
b3 |[INOSEG RIW
b4 “ "
b5
b6
b7
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RB

R8C/3GA 18.
18.4.2
.
TRBCR ‘1 / : : : :
TSTART . gr | I I |
| | | |
| | | |
| | | |
| | | |
I I I
RB |
T T T T T T
' l I
| RB RB
: ¥ ¥ y
RB ( 01h X 00h X 02h X 01h X 00h X 01h X 00h X 02h )
| | | 1
| | |
[ | | o
TRBIC v : : '_{ :
IR “ 0 ] ] ]
| : : |
' T |
VA ° | | |
TRBIOC C [ I I [
e i i |
| | | |
1
I
“
TRBO
‘o ‘
1o | | |
TRBPRE=01h TRBPR=01h TRBSC=02h
TRBIOC TOCNT=0(TRBO RB
18.3 RB
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R8C/3GA 18.
18.5
(INTO ) TRBO
( 184 (TRBPR ) 1
TRBSC
18.4
18.4
fl f2 f8 RA
TRBPR
TOSSTF “ 0" ( )
(n+1)(m+1)/fi
fi
n TRBPRE m TRBPR
TRBCR TSTART “1( )
TRBOCR TOSST A )
INTO
RB
TRBOCR TOSSP “ 1 ( )
TRBCR TSTART “ 0" ( )
TRBCR TSTOP A § )
1/2
(TRBO ) RB ]
TRBO
INTO TRBIOC INOSTG “ 0" (INTO )
INTO
TRBIOC INOSTG “ 1" (INTO )
(INTO )
TRBPR TRBPRE
TRBPRE TRBPR
TRBPRE TRBPR
(1
TOPL
18.5.3
1. TRBPR
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R8C/3GA 18. RB
18.5.1 RB I/0 (TRBIOC)[ ]
010Ah
b7 b6 b5 b4 b3 b2 bl b0
|INOSEG|INOSTG TOCNT | TOPL
0 0 0 0 0 0 0 0
RIW
bO TOPL RB O “ oy R/W
“ L
1 “ L
A
bl TOCNT RB “ 0 | RW
b2 [INOSTG 0 INTO RIW
(1 1 INTO
b3 | INOSEG 0 RIW
(1 1
b4 “ On “ Ou
b5
b6
b7
1. 185.3
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R8C/3GA

18.5.2
1
« qn ] ]
TRBCR 1 | |
TSTART “ o | ]
| |
TRBOCR | |
TOSST “ 1 ™ 0 N |
Y y
TRBOCR ‘o
TOSSTF « o

INTO

. i

RB ( 01h X 0oh X 01h

TRBIC ‘v

S

TRBIOC ‘v
TOPL “ o

« qn
TRBO
« o

TRBPRE=01h TRBPR=01h

TRBIOC TOPL=0 TOCNT=0

INOSTG=1(INTO

INOSEG=1( )
18.4
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R8C/3GA 18. RB
18.5.3

TRBCR TCSTF “1( )
. TRBOCR TOSST “r
«INTO

1 2 TRBOCR
TOSSTF “ 1 ( )
(
) TOSSTF “ 1
INTO
°PD4 PD4_5 “ On ( )
*INTO INTF INTOF1 INTOFO
*INTEN INTOPL
TRBIOC INOSEG
*INTEN INTOEN * 0" ( ) L
. TRBIOC INOSTG “ 17(INT
INTO
. 11.
. INTOIC POL
(TRBIOC INOSEG INTO
* TOSSTF fr RB
INTOIC IR
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R8C/3GA 18. RB
18.6
(INTO ) TRBO
( 185) (TRBPR
) (TRBSC )
185
18.5
fl f2 f8 RA
RB
RB RB
RB RB
TOSSTF “ 0" ( )
(n+1)(m+1)/i
fi
n TRBPRE m TRBPR
(n+1)(p+1)/fi
fi
n TRBPRE p TRBSC
TRBCR TSTART “ 1 ( )
TRBOCR TOSST “ 1 ( )
INTO
RB
TRBOCR TOSSP “ 1 ( )
TRBCR TSTART “ 0" ( )
TRBCR TSTOP “ 1 ( )
RB 1/2
(TRBO i RB ]
TRBO
INTO TRBIOC INOSTG “ 0" (INTO )
INTO
TRBIOC INOSTG “ 1" (INTO )
(INTO )
TRBPR TRBPRE
TRBPRE TRBSC TRBPR
TRBPRE TRBSC TRBPR
(1
TOPL
18.5.3
1. TRBSC TRBPR
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R8C/3GA 18. RB
18.6.1 RB I/O (TRBIOC)[
]
010Ah
b7 b6 b5 b4 b3 b2 bl b0
| INOSEG | INOSTG | TOCNT | TOPL
0 0 0 0 0 0 0 0
RIW
b0 TOPL RB 0 “H” R/W
“ L
1 “oL
T
bl | TOCNT RB RIW
“ o
b2 [INOSTG 0 @ RIW
(1 1 INTO
b3 [INOSEG 0 RIW
(1 1
b4
b5 “ 0" «
b6
b7
1. 185.3
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R8C/3GA 18. RB
18.6.2
/ N
TRBCR “ 1 : : :
TSTART ‘o J | | |
I I I
| TRBOCR TOSST “1 |
/T WO T 0 ™
TRBOCR “ 1 f f
TOSSTF ‘o | I
1! '
| | |
I I I
| : |
e | |
INTO —I | | |
] T ]
| | |
| | |
| |
| |
e T M T T
i I I
RB RB
RB 01h X 00h X 04h X 03h X 02h X 01h X 00h X 01h )
| | |
| | |
| | -
TRBIC ‘o : I
IR “ I I i
I I I
I I I
/o I I I
TRBIOC o ! ' [
TOPL “ o ! ' '
1 T T
| | |
l y A/
.
TRBO
‘g
T
I I I
I [ I
| ) o C ) !
[ > >
. ]
TRBPRE=01h TRBPR=01h TRBSC=04h
INOSTG=1(INTO )
INOSEG=1( )
18.5
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R8C/3GA 18. RB
18.7 RB
. 16 1
2
TRBCR TSTART “ o TRBOCR
TOSSP “ 1
. TSTART “ 1 1 2 TCSTF
“ 0”
TCSTF “ 1 TCSTF RB (1
TSTART “ 1 2 TCSTF
“ 1 TCSTF “ o
TCSTF “ o TCSTF RB ( 1
1. RB TRBCR TRBOCR TRBIOC TRBMR TRBPRE TRBSC TRBPR
. TRBCR TSTOP “ 1 RB
* TRBOCR TOSST TOSSP “ 1 1 2
TOSSTF TOSST “ 1 TOSSTF “ 1
TOSSP “ 1 TOSSTF “ o
“ qn TOSSP “ 1 TOSSTF
“ o TOSST “ 1 TOSSTF “ o
" 1”
18.7.1
(TRBCR TCSTF “ 1) TRBPRE TRBPR
« TRBPRE
3
« TRBPR
3
18.7.2
(TRBCR TCSTF “ 1) TRBPRE TRBPR
« TRBPRE
3
« TRBPR
3
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R8C/3GA

18.

RB

18.7.3
(TRBCR TCSTF

* TRBPRE

3
* TRBPR

18.7.4
(TRBCR TCSTF

* TRBPRE

* TRBPR

“ 1)

“ 1)

TRBPRE

TRBPRE

TRBPR

TRBPR
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R8C/3GA 19. RC
19. RC
RC 16 4
19.1
RC f1 fOCO40M fOCO-F 19.1 RC
19.1 RC
RC
fl f2 f4 f8 f32 TRCCLK 1
(TRCCR1 TCK2 TCKO “ 000b” “ 101b” )
fOCO40M fOCO40M
(TRCCR1 TCK2 TCKO “ 110b" )
fOCO-F fOCO-F
(TRCCR1 TCK2 TCKO “ 111b" )
19.2 RC 19.1 RC
RC 3
- (
)
. 2
« PWM
* PWM2 PWM
PWM 1
PWM2
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R8C/3GA 19.

RC

fl f2 f4 8 {32
fOCO40M fOCO-F

N |
=)[ TRCMR
(=)[ TRCCR1
(=) TRCIER
=)[ TRCSR
(=) TRCIORO
(=) TRCIOR1
)| TrC

(=)[ TRCGRA
(=) TRCGRB
(=) TRCGRC
«=)[ TRCGRD
(z)[ TRCcCR2

(=) TRCDF
(=) TRCOER
(=) TRCADCR

- (O 7o
<«—() TrecLk
<«—»() TRCIOA/TRCTRG
<«—() TRCIOB
<«—() TRCIOC
<¢«—() TRCIOD

RC

RC

LLUUWUUU

19.1 RC

19.2 RC

TRCIOA |PO_1 PO 2 P11
TRCIOB _ |P1_2

TRCIOC [P0 7 P13 P3_4
TRCIOD [P0 _6 P10 P35

TRCCLK |P1 4 P3_3

TRCTRG (P01 PO 2 P11 PWM2
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R8C/3GA 19. RC
19.2
19.3 RC
19.3 RC
PWM | PWM2
0008h |MSTCR 19.2.1 (MSTCR)
0120h |TRCMR 19.2.2 RC (TRCMR)
0121h |TRCCR1 RC 1
19.2.3 RC 1(TRCCR1)
19.5.1 RC 1(TRCCR1)[
( )
19.6.1 RC 1(TRCCR1)[PWM
]
19.7.1 RC 1(TRCCR1)[PWM2
]
0122h |TRCIER 19.2.4 RC (TRCIER)
0123h |TRCSR 19.2.5 RC (TRCSR)
0124h |TRCIORO RC /0 RC I/O
19.2.6 RC I/0 O(TRCIORO)
19.2.7 RC I/0 1(TRCIOR1)
19.4.1 RC I/O O(TRCIORO)[
0125h |TRCIOR1 ( ) ]
19.4.2 RC I/0 1(TRCIOR1)[
( )
19.5.2 RC I/0 O(TRCIORO)[
( ) 1
19.5.3 RC I/0 1(TRCIOR1)[
( ) ]
0126h |TRC 19.2.8 RC (TRC)
0127h
0128h |TRCGRA 19.2.9 RC A B C D
0129h (TRCGRA TRCGRB TRCGRC
012Ah | TRCGRB TRCGRD)
012Bh
012Ch |TRCGRC
012Dh
012Eh |TRCGRD
012Fh
0130h |TRCCR2 19.2.10 RC 2(TRCCR2)
0131h |TRCDF 19.2.11 RC
(TRCDF)
0132h |TRCOER 19.2.12 RC
(TRCOER)
0133h | TRCADCR 19.2.13 RC (TRCADCR)
0181h |TRBRCSR 19.2.14 RC (TRBRCSR)
0182h |TRCPSRO 19.2.15 RC 0 (TRCPSRO0)
0183h |TRCPSR1 19.2.16 RC 1 (TRCPSR1)
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R8C/3GA 19.
19.2.1 (MSTCR)
0008h
b7 b6 b5 b4 b3 b2 bl b0
MSTTRC|MSTTRD| MSTIIC | |
0 0 0 0 0 0 0 0
[ RIW
b0 “ Q0 “ Q0
b1
b2
b3 MSTIIC |SSU 12C 0 R/W
1 (1
b4 |[MSTTRD 1 RIW
b5 |MSTTRC RC 0 RIW
1 (2
b6 “ On “ Ou
b7
1. MSTIIC “ 17 ) SSU 12C (0193h 019Dh )
2. MSTTRC “ 17 ( ) RC (0120h 0133h )
19.2.2 RC (TRCMR)
0120h
b7 b6 b5 b4 b3 b2 b1l b0
TSTART| | BFD | BFC | PWM2 | PWMD | PWMC | PWMB
0 1 0 0 1 0 0 0
RIW
b0 PWMB [TRCIOB PWM 0 RIW
( 1) 1 PWM
bl PWMC |[TRCIOC PWM 0 RIW
( 1) 1 PWM
b2 PWMD |[TRCIOD PWM 0 RIW
(1 1 PWM
b3 PWM2 | PWM2 0 PWM2 RIW
1 PWM
b4 BFC |TRCGRC 0 R/W
( 2 1 TRCGRA
b5 BFD |TRCGRD 0 R/W
1 TRCGRB
b6 <0 “qn
b7 [ TSTART |[TRC 0 RIW
1
1. PWM2 “ 17 ( PWM
2. PWM2 BFC “ 0" ( )
TRCMR PWM2 1996 PWM2 TRCMR
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R8C/3GA 19. RC
19.2.3 RC 1(TRCCR1)
0121h
b7 b6 b5 b4 b3 b2 bl b0
CCLR TCK2 | TCK1 | TCKO | TOD TOC TOB TOA
0 0 0 0 0 0 0 0
RIW
b0 TOA |TRCIOA (1 C ) RIW
bl TOB |[TRCIOB ( 1 R/W
b2 TOC |[TRCIOC ( 1 R/W
b3 TOD |[TRCIOD ( 1 R/W
b4 TCKO (1 b6 b5 b4 RIW
b5 | TCKI 000 1 RIW
b6 | TCK2 001 f2 RIW
010 f4
011 f8
100 f32
101 TRCCLK
110 fOCO40M
111 fOCO-F( 2)
b7 CCLR [TRC 0 ( ) RIW
1 TRCGRA
TRC
1. TRCMR TSTART “ 0" ( )
2. fOCO-F CPU fOCO-F
19.2.4 RC (TRCIER)
0122h
b7 b6 b5 b4 b3 b2 bl b0
| OVIE | | | IMIED | IMIEC | IMIEB | IMIEA
0 1 1 1 0 0 0 0
RIW
b0 IMIEA / 0 IMFA (IMIA) RIW
A 1 IMFA (IMIA)
b1l IMIEB / 0 IMFB (IMIB) RIW
B 1 IMFB (IMIB)
b2 IMIEC / 0 IMFC (IMIC) RIW
C 1 IMFC (IMIC)
b3 IMIED / 0 IMFD (IMID) RIW
D 1 IMFD (IMID)
b4 “ Q" 1
b5
b6
b7 OVIE 0 OVF (ovI) RIW
1 OVF (ovI)
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R8C/3GA

19. RC
19.2.5 RC (TRCSR)
0123h
b7 b6 b5 b4 b3 b2 bl b0
OVF | | IMFD | IMFC IMFB IMFA
0 1 1 1 0 0 0 0
RIW
b0 IMFA / [ 0 ] RIW
A 0 (1
b1 IMFB / [« 17 ] RIW
B 19.4 “ g
b2 IMFC / RIW
C
b3 IMFD / RIW
D
b4 «
b5 “ qn
b6
b7 OVF [ 0 ] RIW
“ Q0 ( 1)
[ ]
19.4 1
1.
“ « “«
C 0" < 0" ( “ 0 1
“ Q0 1 )
“ g
19.4 “ 17
PWM PWM2
IMFA TRCIOA ( 1) [TRC TRCGRA
IMFB TRCIOB ( 1) [TRC TRCGRB
IMFC TRCIOC ( 1) |TRC TRCGRC ( 2
IMFD TRCIOD ( 1) |TRC TRCGRD ( 2
OVF TRC
1. TRCIORO TRCIOR1 I0j1 10j0 (=A B C D)
2. TRCMR BFC BFD “ 1” (TRCGRA TRCGRB )
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R8C/3GA 19. RC

19.2.6 RC 1/O O(TRCIORO0)
0124h
b7 b6 b5 b4 b3 b2 b1l b0
10B2 I0B1 | I0BO | IOA3 | I0A2 I0AL IOAO
1 0 0 0 1 0 0 0
RIW
B0 | TOA0 |TRCGRA C ) RIW
bl [0A1 RIW
b2 IOA2 | TRCGRA (1 0 RIW
1
b3 IOA3 |TRCGRA 0 fOCO128 RIW
( 3) 1 TRCIOA
b4 | 10BO |TRCGRB C ) RIW
b5 [OB1 RIW
b6 IOB2 | TRCGRB (2 0 RIW
1
b7 “ On
« 1
1. TRCMR BFC “ 1" (TRCGRA ) TRCIORO
IOA2 TRCIOR1 10C2
2. TRCMR BFD “ 1" (TRCGRB ) TRCIORO
I0B2 TRCIOR1 I0D2
3. 10A2 “ 1 ( )
TRCIORO PWM PWM?2
19.2.7 RC I/O 1(TRCIOR1)
0125h
b7 b6 b5 b4 b3 b2 bl b0
| IOD3 | IOD2 | IOD1 | I0D0 | I0C3 | 10C2 I0C1 I0CO
1 0 0 0 1 0 0 0
RIW
b0 | 10CO |TRCGRC C ) RIW
bl [OC1 RIW
b2 I0C2 | TRCGRC (1 0 RIW
1
b3 IOC3 [TRCGRC 0 TRCIOA RIW
1
b4 | 1OD0 |TRCGRD C ) RIW
b5 [OD1 R/W
b6 IOD2 |TRCGRD ( 2 0 RIW
1
b7 IOD3 |TRCGRD 0 TRCIOB R/W
1
1. TRCMR BFC “ 1" (TRCGRA ) TRCIORO
I0A2 TRCIOR1 10C2
2. TRCMR BFD “ 1" (TRCGRB ) TRCIORO
I0B2 TRCIOR1 I0D2
TRCIOR1 PWM PWM?2
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R8C/3GA 19. RC
19.2.8 RC (TRC)
0127h 0126h
b7 b6 b5 b4 b3 b2 bl b0
0 0 0 0 0 0 0 0
b15 b14 b13 b12 b1l b10 b9 b8
0 0 0 0 0 0 0 0
RIW
b15 b0 0000h FFFFh RIW
TRCSR OVF “ 1"
TRC 16 8
19.2.9 RC A B C D(TRCGRA TRCGRB TRCGRC TRCGRD)
0129h 0128h (TRCGRA) 012Bh 012Ah (TRCGRB)
012Dh 012Ch (TRCGRC) 012Fh 012Eh (TRCGRD)
b7 b6 b5 b4 b3 b2 bl b0
1 1 1 1 1 1 1 1
b15 b14 b13 b12 b1l b10 b9 b8
1 1 1 1 1 1 1 1
RIW
b15 b0 RIW
TRCGRA TRCGRD 16 8
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R8C/3GA 19. RC
19.2.10 RC 2(TRCCR2)
0130h
b7 b6 b5 b4 b3 b2 bl b0
TCEG1 TCEGO| CSEL | | POLD POLC POLB
0 0 0 1 1 0 0 0
RIW
b0 POLB |PWM 0 TRCIOB “oL R/W
B( 1) 1 TRCIOB “H
bl POLC |PWM 0 TRCIOC “ L R/W
c( 1) 1 TRCIOC “ H”
b2 POLD |PWM 0 TRCIOD “ L R/W
D( 1) 1 TRCIOD “H
b3 “« Q0 L
b4
b5 CSEL [TRC 0 TRCGRA RIW
( 2 1 TRCGRA
b6 TCEGO | TRCTRG b7 b6 RIW
b7 | TCEGL |( 3) 00 TRCTRG RIW
01
10
11
1. PWM
2. PWM PWM2 PWM2
19.9.6 PWM2 TRCMR
3. PWM2
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R8C/3GA 19. RC
19.2.11 RC (TRCDF)
0131h
b7 b6 b5 b4 b3 b2 b1l b0
DFCK1 | DFCKO DFTRG DFD | DFC | DFB | DFA
0 0 0 0 0 0 0 0
RIW
b0 DFA |TRCIOA 0 R/W
(1 1
b1l DFB |TRCIOB 0 R/W
(1 1
b2 DFC |TRCIOC 0 R/W
(1 1
b3 DFD |TRCIOD 0 R/W
(1) 1
b4 DFTRG | TRCTRG 0 R/W
( 2 1
b5 “ 0 “ Q0
b6 DFCKO b7 b6 RIW
b7 | DFCK1L (1 2 00 f32 RIW
01 f8
10 f1
11 (TRCCR1 TCK2
TCKO )
1.
2. PWM2 TRCCR2 TCEG1 TCEGO “ 01b” “ 10b” “ 11b” (TRCTRG

)
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R8C/3GA 19. RC
19.2.12 RC (TRCOER)
0132h
b7 b6 b5 b4 b3 b2 b1l b0
PTO ED | EC | EB | EA
0 1 1 1 1 1 1 1
RIW
b0 EA [TRCIOA (1 0 R/W
1 (TRCIOA
)
bl EB |TRCIOB ( 1 0 R/W
1 (TRCIOB
)
b2 EC |TRCIOC ( 1 0 RIW
1 (TRCIOC
)
b3 ED |TRCIOD (1 0 R/W
1 (TRCIOD
)
b4 “ 0 “o1
b5
b6
b7 PTO INTO |0 _ RIW
1 (INTO “Ln
EA EB EC ED
t 1 ) )
1.
19.2.13 RC (TRCADCR)
0133h
b7 b6 b5 b4 b3 b2 bl b0
| |ADTRGDE|ADTRGCE ADTRGBE | ADTRGAE
0 0 0 0 0 0 0 0
RIW
b0 ADTRGAE | A/D A 0 AD R/W
1 TRC TRCGRA
A/D
bl |[ADTRGBE [A/D B 0 AD RIW
1 TRC TRCGRB
A/D
b2 | ADTRGCE |A/D C 0 A/D R/W
1 TRC TRCGRC
A/D
b3 ADTRGDE | A/ID D 0 A/D R/W
1 TRC TRCGRD
A/D
b4 “ "
b5 0’
b6
b7
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RC

R8C/3GA 19.
19.2.14 RC (TRBRCSR)
0181h
b7 b6 b5 b4 b3 b2 bl b0
| | |TRCCLKSEL1|TRCCLKSELO| | | | |
0 0 0 0 0 0 0 0
RIW
b0 0" R/W
bl
b2 0"
b3 0"
b4 |[TRCCLKSELO | TRCCLK b5 b4 RIW
b5 | TRCCLKSELL 00 TRCCLK RIW
01 P14
10 P33
11
b6 0" RIW
b7 “ 0"
o
TRBRCSR RC
RC TRBRCSR
RC TRCCLKSELO TRCCLKSEL1
RC TRCCLKSELO TRCCLKSEL1
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R8C/3GA 19. RC
19.2.15 RC 0 (TRCPSRO0)
0182h
b7 b6 b5 b4 b3 b2 b1 b0
|TRCIOBSELO| |TRCIOASEL2 TRCIOASEL1|TRCIOASELO
0 0 0 0 0 0 0 0
RIW
b0 | TRCIOASELO | TRCIOA/TRCTRG b2 b1 b0 RIW
bl | TRCIOASELL 000 TRCIOA/TRCTRG RIW
b2 | TRCIOASELZ 001 P11 RIW
011 PO 1
100 PO 2
b3 “ 0"
o
b4 TRCIOBSELO | TRCIOB 0 TRCIOB R/W
1 P12
b5 hE RIW
b6
b7 “ 0
o
TRCPSRO RC
RC TRCPSRO
RC TRCPSRO
RC TRCPSRO
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R8C/3GA 10. .
19.2.16 RC 1 (TRCPSR1)
0183h
b7 b6 b5 b4 b3 b2 bl b0
TRCIODSEL1|TRCIODSELO| | TRCIOCSEL1|TRCIOCSELO
0 0 0 0 0 0 0 0

RIW
b0 TRCIOCSELO | TRCIOC b1 b0 =T
bl | TRCIOCSEL1 00 TRCIOC R

01 P13

10 P34

11 PO 7
b2 0" R/W

b3 o
o

b4 | TRCIODSELO | TRCIOD b5 b4 RIW
b5 | TRCIODSEL1 00 TRCIOD vy

01 P10

10 P35

11 PO 6
b6 0" R/W

b7 o
o
TRCPSR1 RC
RC TRCPSR1
RC TRCPSR1
RC TRCPSR1
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RC

R8C/3GA 19.
19.3
19.3.1
19.5 19.2
19.5
fl f2 f4 f8 f32 |TRCCRL1 TCK2 TCKO
fOCO40M FRAO FRA0O 1 (
fOCO-F TRCCR1 TCK2 TCKO “ 110b” (FOCO40M)
TRCCR1 TCK2 TCKO “ 111b” (fOCO-F)
TRCCLK TRCCR1 TCK2 TCKO “ 101b”" (
13 0” ( )
; TCK2 TCKO
1 =000b
2 =001bO
i =010bO
8 =011b O TRC
32 =100b 0O
TRccLk O =101b
fOCO40M =110b
fOCO-F ?zlllb
TCKO TCK2 TRCCR1
19.2
TRCCLK RC ( 191
RC )
fOCO40M fOCO-F FRAO FRAQO
“ 17 ( ) TRCCR1 TCK2 TCKO “ 110b”
(FOCO40M) “ 111b" (FOCO-F)
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RC

R8C/3GA 19.
19.3.2
TRCMR BFC BFD TRCGRC TRCGRD TRCGRA TRCGRB
* TRCGRA TRCGRC
* TRCGRB TRCGRD
19.6 19.3
194
19.6
TRCGRA(TRCGRB)
TRC
TRCGRA(TRCGRB) TRCGRA(TRCGRB)
PWM
PWM2 *TRC TRCGRA (TRCGRD)
TRCGRB
* TRCTRG
TRCIOA .
( ) L‘
TRCGRC | TRCGRA Re
TRCIOA
TRC n-1 X n X n+1
TRCGRA m X R n
TRCGRC Iy
( ) I m
TRCMR BFC “ 1" (TRCGRC TRCGRA )
TRCIORO IOA2 10A0  * 100b" ( )
19.3
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R8C/3GA 19. RC
TRCGRC TRCGRA - - TRC
TRC m-1 X m X m+1
TRCGRA m X n
] p. 4
TRCGRC n .
( ) ,
TRCIOA
TRCMR BFC “ 1" (TRCGRC TRCGRA )
TRCIORO I0A2 I0A0 “ 001b” ( “L )
194
¢ TRCGRC TRCGRA
TRCIOR1 10C2 TRCIORO I0OA2
¢ TRCGRD TRCGRB
TRCIOR1 10D2 TRCIORO 10B2
PWM PWM2 TRCGRC TRCGRD
TRC TRCSR IMFC
IMFD “ 1
TRCGRC TRCGRD
TRCIOC TRCIOD TRCSR IMFC IMFD “ 1
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R8C/3GA

19.

RC

19.3.3

TRCTRG

TRCIOjj A B C D

19.5

TCK2 TCKO DFCK1 DFCKO
fl =000b —00b
~001b f32
2 ——0 =01b
_ 8 ——O
4 — =010b o =10b
fl ——0O
® =011b =11b
a2 =100b
TRCCLK =101b 10A2  10A0
—110b 10B2  10BO
foco4om 10c2 10O
-111b S) 10D2  10D0
fOCO-F ( TCEG1 TCEGO)
DFj
] | DFTRG)
1
C C C C
O
TRCIOj D Qf—— 0D Q D Q D Q— —
(
TRCTRG )
0
RC
fl fOCO40M
[
D Q
TCK2 TCKO
( DFCK1 DFCKO)
| i | i i 1
1 1 1 H A i
1 1 S
TRCIOj i :
( TRCTRG )

A B C D

TCKO TCK2 TRCCR1

DFTRG DFCKO DFCK1 DFj TRCDF

IOA0 I0A2 10BO 10B2 TRCIORO
10CO 10C2 10D0 10D2 TRCIOR1

TCEG1 TCEGO TRCCR2
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R8C/3GA 19. RC
19.3.4
PWM PWM2 INTO
TRCIOjj A B C D )
/ TRCOER Ej “ 0 RC
) RC TRCOER PTO ‘o1
( INTO ) INTO “ L TRCOER
EA EB EC ED “ 1 RC TRCIOj
) INTO “ L RC ( 191
RC ) 1 2 TRCIOj
- ( (v CH
) (7. 110 )
«INTEN INTOEN “ 1" (INTO ) INTOPL “ 0 ( )
« PD4 PD4 5 “ 0 ( )
«INTO INTF INTOFL INTOFO
« TRCOER PTO “ 17 ( INTO )
INTOIC POL INTO INTOIC
IR “ 1 ) ( 118 )
11.
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R8C/3GA 19. RC
EA
EA
—D
INTO O—— RC
\ s TRCIOA
l—_/
PTO PL1 |
P11
EB EB
—D
S RC TRCIOB
)
P12
EC EC
—D
s RC i—‘—o TRCIOC
P3_4 E
P3 4 <
ED
ED
—D
s RC_| TRCIOD
P35
P35
EA EB EC ED PTO TRCOER

19.6
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R8C/3GA 19. RC
19.4 ( )
TRCIOjj A B C D
TRC ( ) TRCGR| ( )
1
TRCGRA fOCO128
19.7 19.7
19.8 TRCGR] 19.8
19.7
fl f2 f4 f8 f32 fOCO40M fOCO-F
TRCCLK (
1/fkx 65536 fk
TRCMR TSTART <1 )
TRCMR TSTART <0 ( )
TRC
. (TRCIOj fOC0128
)
«TRC
TRCIOA TRCIOB TRCIOC
TRCIOD (1 )
INTO INTO
TRC
TRC
TRCIOA TRCIOB TRCIOC TRCIOD 1
. ( 19.3.2
. ( 19.3.3
«TRC “ 0000h”
TRCGRA fOC0128
i ABCD
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R8C/3GA

19.

RC

fOCO-S

128 fOCO128
fOCO-F I0A3=0
O

TRC

TrRCI0A (O ——452;;23
TRCGRA
(1
TRCGRC <ﬁ
TrRcioc O—
TRCcIOB (O
TRCGRB
(2
TRCGRD <ﬁ
TRclob O—
IOA3 TRCIORO
1 TRCMR BFC “ 1" (TRCGRC TRCGRA
2 TRCMR BFD “ 1" (TRCGRD TRCGRB
3 TRCGRA TRCIOA f0C0128

19.7
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R8C/3GA 19. RC
19.4.1 RC I/0 O(TRCIORO)[ (
0124h
b7 b6 b5 b4 b3 b2 bl b0
| | 10B2 I0B1 I0BO IOA3 I0A2 I0AL IOAO
1 0 0 0 1 0 0 0
RIW
b0 IOA0 |[TRCGRA b1 b0 RIW
b1 OAL 00 TRCGRA RV
01 TRCGRA
10 TRCGRA
11
b2 I0OA2 |TRCGRA (1 1 RIW
)
b3 IOA3 |TRCGRA 0 foco128 RIW
( 3 1 TRCIOA
b4 IOBO |TRCGRB b5 b4 RIW
01 TRCGRB
10 TRCGRB
11
b6 IOB2 |TRCGRB ( 2 1 RIW
)
b7 « o W qn
1. TRCMR BFC “ 1” (TRCGRA ) TRCIORO
I0A2 TRCIOR1 I0C2
2. TRCMR BFD “ 1” (TRCGRB ) TRCIORO
10B2 TRCIOR1 IOD2
3. 10A2 “ 17 ( )
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R8C/3GA 19. RC
19.4.2 RC I/0 1(TRCIOR1)[ (
) ]
0125h
b7 b6 b5 b4 b3 b2 bl b0
| IOD3 | I0D2 IOD1 10D0 10C3 10C2 IOC1 I0CO
1 0 0 0 1 0 0 0
RIW
b0 IOCO0 |[TRCGRC b1 b0 RIW
b1 OCT 00 TRCGRC RV
01 TRCGRC
10 TRCGRC
11
b2 IOC2 |TRCGRC (1 1 RIW
b3 IOC3 |TRCGRC 1" R/W
b4 IOD0 |TRCGRD b5 b4 R/W
b5 OD1 00 TRCGRD RIW
01 TRCGRD
10 TRCGRD
11
b6 IOD2 |TRCGRD ( 2 1 RIW
b7 IOD3 |TRCGRD 1" R/W
1. TRCMR BFC “ 1" (TRCGRA ) TRCIORO
I0A2 TRCIOR1 10C2
2. TRCMR BFD “ 1” (TRCGRB ) TRCIORO
10B2 TRCIOR1 IOD2
19.8 TRCGR;j
TRCGRA TRCIOA
TRCGRB TRC TRCIOB
TRCGRC BFC=0 TRCIOC
TRCGRD BFD=0 TRC TRCIOD
TRCGRC BFC=1 TRCIOA
TRCGRD BFD=1 ( 19.3.2 ) TRCIOB
i AB CD

BFC BFD TRCMR

RJJ09B0501-0020 Rev.0.20
Page 257 of 594

2008.11.25 S RENESAS



RC

R8C/3GA 19.
19.4.3
TRECHE UUUUuuuudy--ruuuiiriruruydiiyuuy
H
H
TRC |
i
FFFFh p----+
J; | I']
0009h }---- i
i
1
i
0006h |---- +
i
1
1
]
1
1
1
1
1
1
1
0000h
: : =
TRCMR “1" 5 5 :
TSTART “gr ' i
i 65536 o i !
1 1 )
: ' |
]
TRCIOA ! !
i i !
1 1 1
TRCGRA | N X 0006h \ X 0009h
1 U U
1
. N N
TRCGRC A X0006h
TRCSR |
IMFA “o” |
| Va
1 « 0"
TRCSR —‘
OVF /
TRCCR1 CCLR “ 1 ( TRC )
TRCCR1 TCK2 TCKO “ 101b" ( TRCCLK )
TRCIORA IOA2 10A0 “ 101b” (TRCIOA )
TRCMR BFC “ 1" (TRCGRC TRCGRA )
19.8
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R8C/3GA 19. RC
19.5 ( )
TRC ( ) TRCGRjj A B C D ) (
) TRCIOj 1
19.9 19.9
19.10 TRCGRj 19.10
19.9
fl f2 f4 f8 32 fOCO40M fOCO-F
TRCCLK ( )
« TRCCR1 CCLR “ 0" (
1k x 65536 fk
« TRCCR1 CCLR “ 1" (TRCGRA TRC
“ 0000h” )
1k x (n+1)
n TRCGRA
TRCMR TSTART 1 ( )
« TRCCR2 CSEL “ 0" (TRCGRA
)
TRCMR TSTART “ 0 ( )
TRC
« TRCCR2 CSEL “ 1" (TRCGRA
)
TRCGRA
. (TRC TRCGR] )
- TRC
TRCIOA TRCIOB TRCIOC
TRCIOD (1 )
INTO INTO
TRC
TRC
TRCIOA TRCIOB TRCIOC TRCIOD 1
“ L “
- TRC “ 0000h”
TRCGRA
. ( 19.3.2 )
. ( 19.3.4 )
. RC
« TRCGRC TRCGRD
TRCGRC TRCIOA TRCGRD TRCIOB
« AID
i AB C D
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R8C/3GA 19. RC
TRC
TRCIOA O <
H e ]
TRCIOC O -
S
TRCIOB O <
L
TRCIOD O -
]
19.9
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RC

R8C/3GA 19.
19.5.1 RC 1(TRCCR1)[ ( ) ]
0121h
b7 b6 b5 b4 b3 b2 bl b0
CCLR TCK2 | TCK1 | TCKO | TOD | TOC | TOB TOA
0 0 0 0 0 0 0 0
RIW
b0 TOA |TRCIOA ( 1 20 “L R/W
bl TOB | TRCIOB (1 21 “H RIW
b2 TOC |TRCIOC (12 RIW
b3 TOD |TRCIOD (12 R/W
b4 TCKO (1 b6 b5 b4 RIW
b5 | TCK1L 000 1 RIW
b6 | TCK2 001 f2 RIW
010 f4
011 f8
100 f32
101 TRCCLK
110 fOCO40M
111 fOCO-F( 3)
b7 | CCLR |TRC 0 ( ) RIW
1 TRCGRA
1. TRCMR TSTART “ 0" ( )
2. (75 ) TRCCR1
3. fOCO-F CPU fOCO-F
19.10 TRCGR;j
TRCGRA TRCIOA
TRCGRB TRCIOB
TRCGRC BFC=0 TRCIOC
TRCGRD |BFD=0 TRCIOD
TRCGRC |BFC=1 TRCIOA
TRCGRD |BFD=1 ( 19.3.2 ) TRCIOB

i ABCD
BFC BFD TRCMR
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R8C/3GA 19. RC
19.5.2 RC I/O O(TRCIORO)[ (
) ]
0124h
b7 b6 b5 b4 b3 b2 bl b0
| 10B2 I0B1 I0BO I0A3 I0A2 IOAL I0A0
1 0 0 0 1 0 0 0
RIW
b0 IOA0 |TRCGRA b1 b0 R/W
bl [OAL 00 RIW
(TRCIOA )
01 TRCGRA C L
10 TRCGRA CH
11 TRCGRA
b2 IOA2 |[TRCGRA (D <0 ( RIW
)
b3 IOA3 | TRCGRA 17 R/W
b4 IOBO |TRCGRB b5 b4 R/W
b5 [OB1 00 RIW
(TRCIOB )
01 TRCGRB C L
10 TRCGRB CH
11 TRCGRB
b6 IOB2 |TRCGRB ( 2 0" ( RIW
)
b7 “ 0" “o1”
1. TRCMR BFC 1" (TRCGRA ) TRCIORO
IOA2 TRCIOR1 10C2
2. TRCMR BFD “ 1" (TRCGRB ) TRCIORO
I0B2 TRCIOR1 IOD2
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19.5.3 RC I/0 1(TRCIOR1)[
0125h
b7 b4 b3 b0
| IOD3 | I0D2 10D0 10C3 10C2 I0CO
1 1 0
RIW
b0 IOCO |TRCGRC b1 b0 R/W
bT | T1OoC1 00 RIW
01 TRCGRC C L
10 TRCGRC CH
11 TRCGRC
b2 I0C2 |TRCGRC 1) “ 0" ( RIW
)
b3 IOC3 [TRCGRC 0 TRCIOA RIW
1
b4 IOD0 |TRCGRD b5 b4 RIW
b5 | 10D1 00 RIW
01 TRCGRD “oLr
10 TRCGRD CH
11 TRCGRD
b6 IOD2 |TRCGRD 2) “ 0 ( R/W
)
b7 IOD3 |TRCGRD 0 TRCIOB RIW
1
1. TRCMR BFC 1" (TRCGRA TRCIORO
I0A2 TRCIOR1 I0C2
2. TRCMR BFD 17 (TRCGRB TRCIORO
I0B2 TRCIOR1 IOD2
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1954 RC 2(TRCCR2)[ ( ) ]
0130h
b7 b6 b5 b4 b3 b2 bl b0
TCEG1 TCEGO| CSEL | | | POLD | POLC POLB
0 0 0 1 1 0 0 0
RIW
b0 POLB |PWM 0 TRCIOB “oL R/W
B( 1) 1 TRCIOB “H
bl POLC |PWM 0 TRCIOC “ L R/W
c( 1) 1 TRCIOC “ H”
b2 POLD |PWM 0 TRCIOD “ L R/W
D( 1) 1 TRCIOD “H
b3 “« Q0 L
b4
b5 CSEL [TRC 0 TRCGRA RIW
( 2 1 TRCGRA
b6 TCEGO | TRCTRG b7 b6 RIW
b7 | TCEGL |( 3) 00 TRCTRG RIW
01
10
11 /
1. PWM
2. PWM PWM2 PWM2
19.9.6 PWM2 TRCMR
3. PWM2
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RC

R8C/3GA 19.
TRC
T err
A [ ([
= ] ]
N P ]_F .................... ]_F
) ]
— ) - ]
A ) ' V i |_
() ]
) ]
__________ S I S N R S
p.._, [T H [ H i
T I H -4 ' -4
! ) ]
I I [
] ) () 1 ) ] l\ \
1 1 ) 1 1 1 1
] 1 ) 1 ] ] 1
) ) ) 1 ) ) )
1 1 1 1 1 1 1
TRCMR 1 : : H : : : :
TSTART 0" , : 1 : : , :
— 1 m+l o 1 m+l 1 o) :
b H t >t : ' > :
i 1 : T H
T T
TRCIOA i ' ~ ' red Py
1 1 1
: 1 1 S
AN L : : H : : :
! L ] ] ]
[} [ ] ] ()
TRCSR “" ! i ‘ ! _l :
IMFA ay ! ] [l 1 ]
0 i 1 N 1 1 1
] i
L ™ o T
te 0+l : : : I ¢
TRCIOB ! ! — ! /T !
1 \ « ] ]
T ] ()
AN : : :
i ' 1 H I H
TRCSR “1” : ] ] ]
IMFB . i i ] i
1 | '
) . 1
iopel ) ' '
l——p | ]
! “ o ] ()
7 | =
TRCIOC —— o T—— i ¥
] 1 )
] ] ()
] 1 ]
TRCSR "l“ l—\ l—\ l—\
IMFC w0
~ 0 __'
m TRCGRA
n TRCGRB
p TRCGRC
TRCMR BFC BFD “ 0" (TRCGRC TRCGRD )
TRCOER EA EB EC “ 0" (TRCIOA TRCIOB TRCIOC )
TRCCR1 CCLR “ 1" (TRCGRA TRC “ 0000h” )
TRCCR1 TOA TOB <o “L") TOC “ 17 “CH)
TRCIORO I0A2~I0A0 “ 011b" (TRCGRA TRCIOA )
TRCIORO I0B2~10B0 “ 010b” (TRCGRB TRCIOB* H* )
TRCIOR1 10C2~10C0 “ 001b” (TRCGRC TRCIOC* L")
TRCCR2 CSEL “ 0" (TRCGRA TRC )
19.10
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19. RC

19.5.6 TRCGRC TRCGRD

TRCGRC TRCIOA TRCGRD TRCIOB
« TRCIOA TRCGRA TRCGRC 2
« TRCIOB TRCGRB TRCGRD 2
TRC
TRCIOA O )

TRCIOR1
10C3=0

q TRCGRC

TRCIOC O <—0O oc3-1
TRCIOB O )
TRCIOR1
10D3=0
TRCIOD O <—O op3=1

TRCGRD

19.11 TRCGRC TRCGRD

TRCGRC TRCGRD

* TRCIOR1 10C3 “ 0" (TRCIOA
)

* TRCMR BFC BFD “ 0" (

* TRCGRA TRCGRC

) 10D3 “ 0" (TRCIOB

)
TRCGRB TRCGRD
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19.12 TRCGRC TRCIOA TRCGRD TRCIOB

TRC
FFFFh
T J_FJJ7 """"""
H
]
]
Lt -
e >
1
:
< P+l
v : o
| g+l 1 pq 1 1
) )
TRCIOA /‘ ! !
1 1
] ) ]
] ] ]
1 ] ]
) ] ] ]
TRCSR 1" : : : :
IMFA o
4 ; > 4
1 ] 1 ] ] 1 ]
H : : K . : ! ¥ :
TRCSR ‘1 H 1 H 1 :
IMFC g
i : ' : :
. L :
TRCIOB ¥ \ /‘ |
) ] ]
) ) ]
[ ' ) ] )
1 ) )
TRCSR ‘1 _I _I
IMFB w0
: f : / :
‘g . o
TRCSR “17 _l / _l /
IMFD g
m TRCGRA
n TRCGRC
p TRCGRB
q TRCGRD
TRCMR BFC BFD “ 0" (TRCGRC TRCGRD )
TRCOER EA EB “ 0" (TRCIOA TRCIOB )
TRCCR1 CCLR “ 1" (TRCGRA TRC “ 0000h" )
TRCCR1 TOA TOB “ 0 ( “L)
TRCIORO 10A2-10A0 “ 011b” (TRCGRA TRCIOA )
TRCIORO 10B2~10B0 “ 011b" (TRCGRB TRCIOB )
TRCIOR1 10C2~10CO “ 011b" (TRCGRC TRCIOA )
TRCIOR1 10C3 “ 0" (TRCIOA )
TRCIOR1 10D2~10D0 “ 011b" (TRCGRD TRCIOB )
TRCIOR1 10D3 “ 0" (TRCIOB )
TRCCR2 CSEL “ 0" (TRC )
19.12 TRCGRC TRCIOA TRCGRD TRCIOB
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19.6 PWM
PWM PWM 3
1 PWM (
PWM TRCGRA TRCGRA
1911 PWM 1913 PWM 1912 PWM
TRCGRh 19.14 1915 PWM
19.11 PWM
fl f2 f4 f8 f32 fOCO40M fOCO-F
TRCCLK ( )
PWM PWM 1/tkx (m+1)
1/fkx (m-n)
1/itkx (n+1)
fk
m TRCGRA
n TRCGRj
-l m+1 .
-4+
n+l m-n ( ‘L )
TRCMR TSTART ‘17 ( )
* TRCCR2 CSEL “ 0" (TRCGRA
)
TRCMR TSTART “ 0" ( )
PWM TRC
* TRCCR2 CSEL “ 1" (TRCGRA
)
TRCGRA PWM
. (TRC TRCGRh )
*TRC
TRCIOA
TRCIOB TRCIOC TRCIOD PWM 1 )
INTO INTO
TRC
TRC
* PWM 1~3
TRCIOB TRCIOC TRCIOD 1
. 1
. 1
. ( 19.32 )
. ( 19.3.4 )
* AID
j B C D
h A B C D

RJJ09B0501-0020 Rev.0.20 2008.11.25 2RENESAS

Page 268 of 594
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TRC
TRCIOB O——— >—>| |<—{ TRCGRA |<—
- (1
TRCIOC O—— >—>| |<—{ TRCGRB i:
TRCIOD O—— »—>| |<—{ TRCGRC }—
- (2
—>| |<—{ TRCGRD }—
1 TRCMR BFC “ 1" (TRCGRC TRCGRA )
2 TRCMR BFD “ 1" (TRCGRD TRCGRB )
19.13 PWM
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19.6.1 RC 1(TRCCR1)[PWM ]
0121h
b7 b6 b5 b4 b3 b2 bl b0
CCLR TCK2 | TCK1 | TCKO | TOD | TOC | TOB TOA
0 0 0 0 0 0 0 0
RIW
b0 TOA |TRCIOA (1 PWM R/W
b1 TOB | TRCIOB (1 20 RIW
b2 TOC |TRCIOC (1 2]1 RIW
b3 TOD |TRCIOD (12 R/W
b4 TCKO (1 b6 b5 b4 RIW
b5 | TCK1L 000 1 RIW
b6 | TCK2 001 f2 RIW
010 f4
011 f8
100 f32
101 TRCCLK
110 fOCO40M
111 fOCO-F( 3)
b7 | CCLR |TRC 0 ( ) RIW
1 TRCGRA
1. TRCMR TSTART “ 0" ( )
2. (75 ) TRCCR1
3. fOCO-F CPU fOCO-F
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19.6.2 RC 2(TRCCR2)[PWM ]
0130h
b7 b6 b5 b4 b3 b2 bl b0
TCEG1 TCEGO| CSEL | | | POLD | POLC POLB
0 0 0 1 1 0 0 0
RIW
b0 POLB |PWM 0 TRCIOB “oL R/W
B( 1) 1 TRCIOB “H
bl POLC |pwM 0 TRCIOC “ L R/W
c( 1) 1 TRCIOC “ H”
b2 POLD |[pPwM 0 TRCIOD “oL RIW
D( 1) 1 TRCIOD “ N
b3 “ 0 ‘1
b4
b5 CSEL [TRC 0 TRCGRA RIW
( 2
1 TRCGRA
b6 TCEGO | TRCTRG b7 b6 RIW
b7 | TCEGL |( 3) 00 TRCTRG RIW
01
10
11 /
1. PWM
2. PWM PWM2 PWM2
19.9.6 PWM2 TRCMR
3. PWM2
19.12 PWM TRCGRh
PWM
TRCGRA PWM
TRCGRB PWM TRCIOB
TRCGRC BFC=0 PWM TRCIOC
TRCGRD BFD=0 TRCIOD
TRCGRC BFC=1 PWM
( 19.3.2 )
TRCGRD BFD=1 PWM TRCIOB
( 19.3.2 )
h A B C D
BFC BFD TRCMR
1. TRCGRA (PWM ) TRCGRB TRCGRC TRCGRD
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19.

R

B T

o
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TRC

19.6.3

M e
Nfpmmmm e

o IO,

TRCIOB

TRCIOC

TRCIOD

TRCSR

) - o = - o
o

Z s £ g

A -
0 0 0
O O Q
14 x @
[= = =

R8C/3GA

m TRCGRA
n TRCGRB
p TRCGRC
q TRCGRD

) TOD

) POLC POLD

(

“ 0" (TRCIOB TRCIOC TRCIOD

“ 0" (TRCGRC TRCGRD
RENESAS

¢

« q

EB EC ED
TOB TOC

BFC BFD
POLB

TRCMR

TRCOER
TRCCR1
TRCCR2

19.14 PWM
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19.

RC

TRCMR

TRCGRB

TRCSR

TRCSR

TRCMR

S
) I S D A RS
é TRCGERB E
: : ' _TRCIOB LY
] ®
o
n: | e | | o
T T
iy EE !
A = gl

TRCGRB

)
! TRCIOB L
— :
! 100
o~
A\ 74
)
)
)

j ) I_‘/
0 /
e I
T T A B :
nr===- ] '
1 1 )
) 1 1
) 1 1
0000h : ! !
+
: i !
H ] ! 1 ] 1
H ] ! ] [ 1
N ! : 4 :
)
1 TRCGRA TRCGRB
“0” '

1
1
]
EN
! ¥ TRCGRB TRCIOB
: | “
TRCGRB n l m X p
HEA"Y i H
) (] )
: - H :
TRCSR 1 ' _I i : _L
o : :
] b 4 | ]
: o " “ o o
TRCSR ‘1" / m I_‘ /
-
m TRCGRA
TRCOER EB “ 0" (TRCIOB )
TRCCR2 POLB “Or e L )
19.15 PWM ( 0 100 )
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19.7 PWM2
PWM 1
PWM2 RC
19.16 PWM2 19.13 PWM2 19.14 PWM2
TRCGR)j 19.17 1919 PWM2

- e |

~

)
TRCIOB -
]
1. TRCMR BFD “ 1" (TRCGRD TRCGRB
)
19.16 PWM2
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19.13 PWM2
fi f2 f4 f8 f32 fOCO40M fOCO-F
TRCCLK ( )
TRC
PWM PWM 1/fkx (m+1)(TRCTRG )
1/fkx (n-p)
1/fkx (p+1)
fk
m TRCGRA
n TRCGRB
p TRCGRC
TRCTRG
' om+l o H
: n+1 ] : n+l :
E P+l 1 E Pl E
TRCIOB E E |
— ] i
Vo Vo
(TRCTRG “H )
* TRCCR2 TCEG1 TCEGO “ 00b” (TRCTRG
) TRCCR2 CSEL “ 0" ( )
TRCMR TSTART C 1 ( )
* TRCCR2 TCEG1 TCEGO “ 01b” “ 10b” “ 11b”
(TRCTRG ) TRCMR TSTART “17(
)
TRCTRG
* TRCMR TSTART ‘0" ( ) (TRCCR2
CSEL “ 0 ‘1 )
TRCIOB TRCCR1 TOB
TRC
* TRCCR2 CSEL ‘1 TRCGRA
TRCIOB TRCCR1 CCLR ‘0
TRC TRCCR1 CCLR
C 1 TRC “ 0000h”
. (TRC TRCGR;j )
*TRC
TRCIOA/TRCTRG TRCTRG
TRCIOB PWM
TRCIOC TRCIOD
INTO INTO
TRC
TRC
TRCTRG PWM
. ( 19.3.2 )
. ( 19.34 )
. ( 19.3.3 )
* AID
i A B C
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19.7.1 RC 1(TRCCR1)[PWM2 ]
0121h
b7 b6 b5 b4 b3 b2 bl b0
CCLR TCK2 | TCK1 | TCKO | TOD | TOC | TOB | TOA
0 0 0 0 0 0 0 0
RIW
b0 TOA |TRCIOA ( 1) |PwmM2 R/W
bl TOB | TRCIOB 0 “H RIW
(12 ( ‘oL
TRCGRC “ H
TRCGRB “oL )
1 “ oL
( ‘R
TRCGRC “oL
TRCGRB “ H )
b2 TOC |TRCIOC ( 1) |PwM2 R/W
b3 TOD |TRCIOD ( 1 R/W
b4 TCKO (1 b6 b5 b4 RIW
b5 | TCKL 000 f1 RIW
b6 | TCKZ 001 2 RIW
010 f4
011 f8
100 f32
101 TRCCLK
110 fOCO40M
111 fOCO-F( 3)
b7 CCLR |TRC 0 ( ) R/W
1 TRCGRA
1. TRCMR TSTART “ 0 ( )
2. (75 ) TRCCR1
3. fOCO-F CPU fOCO-F
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19.7.2 RC 2(TRCCR2)[PWM2 ]
0130h
b7 b6 b5 b4 b3 b2 bl b0
TCEG1 TCEGO| CSEL | | | POLD | POLC | POLB
0 0 0 1 1 0 0 0
RIW
b0 POLB |PWM 0 TRCIOB “oL R/W
B( 1) 1 TRCIOB “H
bl POLC |PWM 0 TRCIOC “ L R/W
c( 1) 1 TRCIOC “ H”
b2 POLD |PWM 0 TRCIOD “ L R/W
D( 1) 1 TRCIOD “H
b3 “« Q0 L
b4
b5 CSEL [TRC 0 TRCGRA RIW
( 2 1 TRCGRA
b6 TCEGO | TRCTRG b7 b6 RIW
b7 | TCEGL |( 3) 00 TRCTRG RIW
01
10
11 /
1. PWM
2. PWM PWM2 PWM2
19.9.6 PWM2 TRCMR
3. PWM2
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19.

19.7.3 RC (TRCDF)[PWM2
0131h
b7 b6 b5 b4 b3 b2 bl b0
DFCK1 | DFCKO DFTRG | DFD | DFC | DFB | DFA |
0 0 0 0 0 0 0 0
RIW
b0 DFA |[TRCIOA 0 R/W
(1) 1
bl DFB | TRCIOB 0 RIW
(1 1
b2 DFC |TRCIOC 0 RIW
(1 1
b3 DFD |TRCIOD 0 RIW
(1 1
b4 DFTRG | TRCTRG 0 R/W
(2 1
b5 “ 0 “ Q0
b6 | DFCKO b7 b6 RIW
b7 | DFCK1L (1 2 00 f32 RIW
01 f8
10 f1
11 (TRCCR1 TCK2
TCKO )
1.
2. PWM2 TRCCR2 TCEG1 TCEGO “ 01b” “ 10b” “ 11b” (TRCTRG
)
19.14 PWM2 TRCGR]
PWM2
TRCGRA PWM TRCIOB
TRCGRB PWM
TRCGRC |BFC=0 PWM (
)
TRCGRD |[BFD=0 [(PWM2 )
TRCGRD |BFD=1 PWM TRCIOB
( 19.3.2 )
i A B CD
BFC BFD TRCMR
1. TRCGRB TRCGRC
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TRC
FFFFh TRCGRA
m ¥ TRC
n
p Fommm e
0000h
I\ CSEL
TRCMR “1r
TSTART .
TSTART
T
TRCCR2 1 5
CSEL o
h
)
:
+1
e :
' TSTART H H
TRCGRC “or i :
“ oy [ ]
] )
] 1 ]
1 1
4 S/ : :
TRCIOB
¥ i '
i : X TREGRE
i | e |
TRCSR ‘1" i ! ' i
IMFA “Q" 1 [l 1
1 1 1
] [] []
| | | /
i : : .
TRCSR “1r ! H H .
IMFB w0 i : i
i i i
! H 1 1
TRCSR 17 i "o i
IMFC w0 » | < :
H H
1 1
] 1
1 1
TRCGRB n X
X X X
1 1
1 1
] 1
H H
TRCGRD n X
[] []
m TRCGRA
n TRCGRB
p TRCGRC
TRCCR1 TOB “ o ( “ " TRCGRC < TRCGRB “ L
TRCCR2 TCEG1 TCEGO “ 00b” (TRCTRG )
19.17 PWM2 (TRCTRG )
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MU UL MU UL

TRCGRA
¥

O
TRCTRG TRC
|— TRC
- ( ) -

by
1§

[ SOV REpEpRpp Spu

CSEL
CTRG
TRCTRG TSTART
IS
i i
1 ]
1 1
TRCMR “1 ¢ ! ! / \‘ !
TSTART oo : i ‘ i
1 1 1
1 1 1 1
1 1 1 ]
1 1 1 1
TRCCR2 “1r H i H H
CSEL “gr i i i i
- n+l o 1
- > ! i
< ! |
-t P ' 1
1 1
TRCGRC TRCGRB H i
1
Y “ L ! i
i Y |
TRCIOB o ' —] : ) :
¥ : : X :
1 . 1
i ! : W TSTART :
H i i TRCTRG © o TRCTRG
TRCSR 1 H i H i . i
IMFA “or H i 1 1 H 1

TRCSR 1 ' “ o
IMFB o
A A
TRCSR 1 Lo ‘o Lo
¥ ¥ ¥
TRCGRB n « n « n , n ,
i : i
1 : 1
TRCGRD n X
i + ; i
m TRCGRA
n TRCGRB
p TRCGRC
TRCCR1 TOB © 0" ( “L"  TRCGRC < H TRCGRB ‘L )
TRCCR2 TCEGL TCEGO “ 11b" (TRCTRG )
19.18 PWM2 (TRCTRG )
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19.

TRCGRB TRCGRA TRCGRC TRCGRA
TRC TRC
] ]
(] ]
(] ]
0000h ! ! 0000h
i 1 i 1
L [} 1 ]
TRCMR "1 H ' H TRCMR
TSTART o i ! i TSTART
| ! | !
1 _ptl : : E
: m+1 : R
b T { TRCGRB
: :
] w o n
| | L
' ¥
1 )
TRCIOB tA TRCIOB
TRCGRC
~ A i
“ o 1 !
L 1 !
o —
TRCSR 1 ! ! TRCSR
IMFA . i 1 IMFA
0 4 ]
(] 1
(] 1
! |
TRCSR 1" ! ! TRCSR 1"
IMFB w0 | | IMFB wgr
1 ]
1 ]
| 0’ |
TRCSR ‘1" _"/ r TRCSR ‘1
IMFC w0 IMFC -
m TRCGRA
n TRCGRB
p TRCGRC
TRCCR1 TOB s 0 ( s “H TRCGRB oL )
TRCCR2 TCEG1 TCEGO “ 00b” (TRCTRG )
10.19 PWM2 ( 100 )
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19.8 RC
RC 5 RC 1 TRCIC
(IR ILVLO ILVL2 ) 1
19.15 RC 19.20 RC
19.15 RC
RC RC RC
TRCSR TRCIER TRCIC
IMFA S RC
IMIEA —
(TRCIC IR )
IMFB I
IMIEB —
IMFC RS )
IMIEC —
IMFD I :
IMIED —
OVF —_— )
OVIE —
IMFA IMFB IMFC IMFD OVF TRCSR
IMIEA IMIEB IMIEC IMIED OVIE TRCIER
19.20 RC
RC | IR ILVLO ILVL2 IPL
1
( RC )
« TRCSR “ o1 TRCIER “ 1
) TRCIC IR “ 1 )
« TRCSR TRCIER
" 0’) I R " 0” ( ) I R " 1”
IR ‘o1 IR “ 1
« TRCIER ‘o1
TRCSR
« TRCSR “
“ “ 19.25 RC
(TRCSR)
TRCIER 19.2.4 RC (TRCIER)
TRCIC 11.3 11.15.2
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19.9 RC
19.9.1 TRC
« TRCCR1 CCLR “ 17 (TRCGRA TRC
)
TRCMR TSTART “ 1 ) TRC
TRC “ 0000
TRC “ 0000h” TRC
TRC “ 0000
«TRC TRC
JMPB
MOV.W #XXXXh, TRC
MPB L1 JMPB
L1:  MOV.W TRC,DATA
19.9.2 TRCSR
TRCSR TRCSR
JMPB
MOV.B  #XXh, TRCSR
JMPB L1 JMPB
L.  MOV.B TRCSR,DATA
19.9.3 TRCCR1
TRCCR1 TCK2 TCKO “ 111" (fOCO-F) CPU
fOCO-F
19.94
(1) TRCMR TSTART C o ( )
(2) TRCCR1 TCK2 TCKO
. fOCO40M fOCO40M
f1 2 fOCO40M
(1) TRCMR TSTART N ( )
(2) TRCCR1 TCK2 TCKO
Q) f1 2
(4 FRAO FRA0O o )
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. fOCO-F  fOCO40M fOCO-F
fOCO-F 2 fOCO-F
(1) TRCMR TSTART “ o )
(2) TRCCR1 TCK2 TCKO
(3) fOCO-F 2
(4 FRAO FRAOO “ o ( )
. fOCO-F  fOCO40M fOCO-F
fOCO-F 1 fOCO40M fOCO-F
(1) TRCMR TSTART o )
(2) TRCCR1 TCK2 TCKO
(3) fOCO-F 1 fOCO40M 1
(4 FRAO FRAOO o ( )
19.9.5
. RC (191 RC
) 3
*TRCIOji A B C D )
RC 1 2 TRC TRCGR]
( )
19.9.6 PWM2 TRCMR
« TRCCR2 CSEL * 1" (TRCGRA )
TRC TRCGRA TRCMR
19.9.7 fOCO40M
fOCO40M VCC=27 55V
TRCCR1 TCK2 TCKO “ 1100 (FOCO40M
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20.

RE

20. RE
RE 4 8
20.1
RE
L] fC4
RE

1s
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R8C/3GA

20.

RE

20.2
fC4 2 4 8 1s
20.1
20.2 20.2

201
20.3

(1/16) (1/256)

(8.192kf—|cz§ 12 N H 8 }7(15)

§ 3
0_I TRESEC |_0_| TREMIN

BSY

TOENA H12 H24 PM INT TRECR1
SEIE MNIE HRIE DYIE WKIE TRECR2
BSY TRESEC TREMIN TREHR TREWK

RE

20.1
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R8C/3GA 20. RE
20.1
fC4
TRECR1 TSTART “ 17 (
TRECR1 TSTART “ 0" (
1
° “ Ooobll ( )
TRESEC TREMIN TREHR TREWK
TRESEC TREMIN TREHR BCD
TRECR1 TSTART TCSTF “ 0" ( )
TRESEC TREMIN TREHR TREWK TRESEC
TREMIN TREHR BCD
12 124
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R8C/3GA 20. RE
20.2.1 RE (TRESECQC)[ ]
0118h
b7 b6 b5 b4 b3 b2 b1l b0
BSY SC12 Scl1 | SC10 | SCO03 | SC02 SCo1 SCO00 |
0 0 0 0 0 0 0 0
RIW
b0 SCO00 1 0 9 R/W
bl SC01 (BCD ) | RIW
b2 SCO02 RIW
b3 SCO03 RIW
b4 SC10 0 5 60 0 5 R/W
b5 SCi11 (BCD ) | RIW
b6 SC12 RIW
b7 BSY RE TRESEC TREMIN TREHR TREWK R
“ g
20.2.2 RE (TREMIN)[ ]
011%h
b7 b6 b5 b4 b3 b2 bl b0
BSY MN12 MN11 | MN10 | MNO03 | MNO02 MNO1 MNOO |
0 0 0 0 0 0 0 0
RIW
b0 MNOO 1 0 9 RIW
bl MNO1 (BCD ) | RIW
b2 MNO2 RIW
b3 MNO3 RIW
b4 MN10 0 5 60 0 5 R/IW
b5 MN11 (BCD ) | RIW
b6 MN12 RIW
b7 BSY RE TRESEC TREMIN TREHR TREWK R
“ oq
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R8C/3GA 20. RE
20.2.3 RE (TREHR)[ ]
011Ah
b7 b6 b5 b4 b3 b2 bl b0
BSY HR11 | HR10 | HRO3 | HRO02 HRO1 HROO |
0 0 0 0 0 0 0 0
RIW
b0 HROO 1 0 0 9 RIW
bl | HROIL 1 (BCD ) | RIW
b2 HRO2 R/W
b3 HRO3 RIW
b4 HR10 H12_H24 “ 0" (12 ) 0 2 RIW
b5 HR11 0 1 (BCD ) | RIW
H12 H24 © 1" (24 )
0 2
b6 o o
b7 BSY RE TRESEC TREMIN TREHR TREWK R
« 1r
20.2.4 RE (TREWK)[
011Bh
b7 b6 b5 b4 b3 b2 bl b0
BSY | | | WK2 WK1 WKO |
0 0 0 0 0 0 0 0
RIW
b0 WKO b2 b1 b0 RIW
b | WKL 000 RIW
b2 | WK2 001 RIW
010
011
100
101
110
111
b3 0" o
b4
b5
b6
b7 BSY RE TRESEC TREMIN TREHR TREWK R
w pr
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R8C/3GA 20.

20.2.5 RE 1 (TRECR1)[ ]
011Ch
b7 b6 b5 b4 b3 b2 bl b0
TSTART H12_H24| PM |TRERST| INT | TCSTF |
0 0 0 0 0 0 0 0
| RIW
B0 O
o
bl TCSTF RE 0 R
1
b2 0" R/W
b3 INT 17 RIW
b4 | TRERST RE T o R
«TRESEC TREMIN TREHR TREWK TRECR2
“ ooh”
« TRECR1 TCSTF INT PM H12_H24
TSTART “ Q0
.8 “ ooh” 4
" Oh"
b5 PM / H12_H24 “ 0" (12 ) ( 1) |RW
0
1
H12_H24 “ 1" (24 )
b6 |H12_H24 0 12 RIW
1 24
b7 | TSTART RE 0 RIW
1
1. RE
Y
TREHR H%ZZZHZ“ ):l o|1|2|3|a|s5|6|7|8]|9o]|w0|11]|12|13]14]|15]16]17
H%fz_H24 ):001234567891011012345
PM o( ) 1( )
TREWK 000 ( )
Y
TREHR H%ZZZHZ“ ):1 18|19]20|21|22|23| 01|23
H12_H24 =
12 y|e|7|8]ofwofjufol1f2|3
PM 1( ) o( )
TREWK 000 ( ) 001 ( )
PM H12_H24 TRECR1
0
20.2
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R8C/3GA 20.
20.2.6 RE 2 (TRECR2)[ ]
011Dh
b7 b6 b5 b4 b3
| WKIE | DYIE | HRIE SEEE |
0 0 0 0 0
RIW
b0 SEIE ( 1 0 RIW
1
bl | MNIE (1 0 RIW
1
b2 HRIE (1 0 RIW
1
b3 DYIE (1 0 RIW
1
bd | WKIE (1 0 RIW
1
b5 0” RIW
b6 “ 0 Lo
b7
1 “ 1 ( )
20.2
TREWK “000b( ) @ WKIE
TREWK 1 ) DYIE
TREHR @ ) HRIE
TREMIN 1 ) MNIE
TRESEC @ ) SEIE
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R8C/3GA 20. RE
20.2.7 RE (TRECSR)[
011Eh
b7 b6 b5 b4 b3 b2 bl b0
| | RCS3 RCS2 RCS1 RCSO0
0 0 0 0 1 0 0 0
RIW
b0 RCSO0 “ 00b” R/W
b1 RCS1 RIW
b2 RCS2 |2 « o RIW
b3 RCS3 « qn RIW
b4 0" RIW
b5
b6
b7 “ On “ Ou
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R8C/3GA

20. RE

20.2.8

(TRECR2
a1

(TRECR2
a1

BSY

BSY

TRESEC
SC12 SCo00

TREMIN
MN12 MNOO

TREHR
HR11 HRO0O

TRECR1
PM

TREWK
WK2  WKO

TREIC IR

TREIC IR

1s

58

1
1
!
h

59 m 00

03

PSS P PP B~

TRESEC TREMIN TREHR TREWK

20.3
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R8C/3GA 20. RE
20.3 RE
20.3.1
RE TSTART
TCSTF TSTART TCSTF TRECR1
TSTART “ 1 ( ) RE TCSTF
“ 1 ) TSTART ‘o1 TCSTF “oqr
2 TCSTF RE
(1
TSTART “ 0 ( ) RE TCSTF
“ 0 ( ) TSTART “ o TCSTF “ o
2 TCSTF
RE
1 RE TRESEC TREMIN TREHR TREWK TRECR1 TRECR2 TRECSR
20.3.2

*TRESEC TREMIN TREHR TREWK TRECR2

« TRECR1
« TRECSR

RE
RE )

TRECR2

20.4

RE
H12 _H24 PM INT
RCSO RCS3
TRECR1 TSTART TCSTF o (
( RE
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R8C/3GA

20.

RE

v

TRECR1 TSTART=0

TRECR1 TCSTF=0?

TREIC — 00h
( RE )

v

| TRECR1 TRERST=1 |

Y

| TRECR1 TRERST=0 |

Y

TRECSR TRESEC
TREMIN TREHR
TREWK TRECR1
H12_H24 PM INT

v

TRECR2 |

v

TREIC (IR -0

Y

TRECR1 TSTART=1

==

> RE

RE

L

L

B

J

20.4
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R8C/3GA 20. RE

20.3.3
TRESEC TREMIN TREHR TREWK
TRECR1 PM BSY “ o )
RE TRESEC TREMIN TREHR TREWK TRECR1
PM
. 1
TREIC IR “ 1 ( RE )
TRESEC TREMIN TREHR TREWK TRECR1 PM
. 2
(1) BSY
(2) BSY “ 1 “ o (BSY “ 1 62.5ms)
(3) BSY “ o TRESEC TREMIN TREHR TREWK TRECR1
PM
. 2
(1) TRESEC TREMIN TREHR TREWK TRECR1 PM

@ @
©)
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R8C/3GA 21. (UARTO)

21. (UARTO)
UARTO UART2 2 UARTO
21.1
UARTO
1/10 1/0 (UART ) 2
21.1 UARTO 21.2 21.1 UARTO
UARTO
rRxD0 O ——O TXDO
UART
CLK1 CLKO

CLK
cLKo O— %

CKDIR UOMR
CLKO CLK1 uocCo

21.1 UARTO
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R8C/3GA 21. (UARTO)
RXD0 O—¢
0i0{0jo0io0io0ioiDs D7 | D6 { D5 { D4 | D3 | D2 | D1 } DO |UORB
ﬂ
<5
.S
J L
m D7EDGEDSEDAEDSEDZEDliDolUOTB
2SP
- pey e N O TXDO
ElpgEiprus sili »
PRYE=0
-
21.2
21.1 UARTO
TXDO P14
RXDO PL 5
CLKO P1 6
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R8C/3GA 21. (UARTO)
21.2
21.2.1 UARTO (UOMR)
00AOh (UOMR)
b7 b6 b5 b4 b3 b2 bl b0
| | PRYE | PRY | STPS | CKDIR | SMD2 | SMD1 | SMDO
0 0 0 0 0 0 0 0
RIW
b0 SMDO 1/0 b2 b1 b0 RIW
bl | SMD1 000 RIW
b2 | SMD2 001 /o RIW
100 UART 7
101 UART 8
110 UART 9
b3 CKDIR / 0 RIW
1
b4 STPS 0 1 RIW
1 2
b5 PRY / PRYE=1 R/W
0
1
b6 PRYE 0 RIW
1
b7 0’ R/W
21.2.2 UARTO (UOBRG)
00A1h (UOBRG)
b7 b6 b5 b4 b3 b2 bl b0
X X X X X X X X
RIW
b7 b0 n UOBRG n+1 00h FFh W
UOBRG
UOBRG MOV
Uoco CLKO CLK1 UOBRG
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R8C/3GA

21.

(UARTO)

21.2.3 UARTO (UOTB)

00A3h 00A2h  (UOTB)
b7 b6 b5 b4 b3

b2

bl

b0

X X X X X

b15 b14 b13 b12 b11

b10

b9

b8

R/W

bo
bl
b2
b3
b4
b5
b6
b7
b8

b9 ‘0
b10
b11
b12
b13
b14
b15

9 uoTB
uoTB MOV
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R8C/3GA 21. (UARTO)
21.2.4 UARTO 0 (U0CO0)
00A4h (U0CO)
b7 b6 b5 b4 b3 b2 bl b0
UFORM | CKPOL | NCH | | TXEPT | CLK1 CLKO
0 0 0 0 1 0 0 0
RIW
b0 CLKO [BRG b1 bO RIW
bl | CLKL |( 1) 00 1 RIW
01 f8
10 f32
11 fC
b2 0" R/W
b3 | TXEPT 0 ( ) R
1 ( )
b4 “ On “ Ou
b5 NCH 0 TXDO CMOS RIW
1 TXDO N
b6 CKPOL |CLK R/W
1
b7 | UFORM 0 LSB RIW
1 MSB
1. BRG UOBRG
21.25 UARTO 1 (UOC1)
00A5h (UoC1)
b7 b6 b5 b4 b3 b2 bl b0
| | |UORRM| UOIRS | RI | RE Tl TE
0 0 0 0 0 0 1 0
RIW
b0 TE 0 RIW
1
bl Tl 0 UOTB R
1 UOTB
b2 RE 0 RIW
1
b3 RI ( 1 0 UORB R
1 UORB
b4 UOIRS |UARTO 0 (TI=1) R/W
1 (TXEPT=1)
b5 | UORRM |UARTO 0 RIW
( 2 1
b6 “ 0 “ 0
b7
1. RI UORB “« 0
2. UART UORRM “ 0 ( )
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R8C/3GA 21. (UARTO)
21.2.6 UARTO (UORB)
00A7h 00A6h (UORB)
b7 b6 b5 b4 b3 b2 bl b0
X X | X | X | X | X X X
b15 b14 b13 b12 b1l b10 b9 b8
SUM PER FER OER
X X X X X X X X
R/W
b0 (D7 DO) R
b1
b2
b3
b4
b5
b6
b7
b8 (D8) R
b9 “ 0
b10
b1l
b12 OER (1 0 R
1
b13 FER (1 0 R
1
b14 PER (1 0 R
1
b15 SUM (1 0 R
1
1. SUM PER FER OER UOMR SMD2 SMDO “ 000b” (
) uoc1 RE “ 0" ( ) “ 0 (
) (Sum PER FER OER “ 0" ( ) “ 0" (
) ) PER FER UORB “ 0
UORB 16
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R8C/3GA 21. (UARTO)
21.2.7 UARTO (UOSR)
0188h
b7 b6 b5 b4 b3 b2 b1 b0
| |CLKOSELO| RXDOSELO TXDOSELO
0 0 0 0 0 0 0 0
RIW
b0 | TXDOSELO | TXDO 0 TXDO RIW
P1 4
b1 “ 0"
o
b2 | RXDOSELO | RXDO 0 RXDO RIW
P15
b3 “ 0"
o
b4 | CLKOSELO | CLKO 0 CLKO RW
P1 6
b5 “ 0"
b6 0"
b7
UOSR UARTO UARTO
UOSR
UARTO UOSR UARTO

UOSR
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R8C/3GA 21. (UARTO)
21.3 I/O
1/0
21.2 110 213 1/0
(D
21.2 110
. 8
<UOMR CKDIR o ( ) fil(2(n+1))
fi=fl f8 f32 fC n=UOBRG 00h FFh
+CKDIR “ 17 ( ) CLKO
. (1
uoc1 TE “ 17 ( )
uoc1L TI “ 0" (UOTB )
. (1
uoc1 RE “ 1 )
uoci TE “ 17 ( )
uoc1 TI “ 0" (UOTB )
-UOIRS “ 0 ( )
uoTB UARTO ( )
-UOIRS “ 1 ( ) UARTO
UARTO UORB ( )
. ( 2
UORB 7
«CLK
-LSB MSB
0 7
UORB
1. uoco CKPOL “ 0 (
) “ O CKPOL “ 1
( s
2. UORB (b0  b8) SORIC
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R8C/3GA 21. (UARTO)
213 /0 (1
UoTB b0 b7
UORB b0 b7
OER
UOBRG b0 b7
UOMR SMD2 SMDO 001b”
CKDIR
uoCo CLK1 CLKO UOBRG
TXEPT
NCH TXDO
CKPOL
UFORM LSB MSB
UoC1 TE ‘1
TI
RE “ 17
RI
UOIRS UARTO
UORRM 1
1. I/0 ‘o
214 /O
UARTO TXDO “ H” (NCH
m 111 (N ) )
21.4 1/0
TXDO(P1_4) UOSR TXDOSELO 1
( TXDOSELO 0 P1_4
)
RXDO(PL_5) UOSR RXDOSELO 1
PD1 PD1_5 0
( RXDOSELO 0 P1_5
)
CLKO(P1_6) UOSR CLKOSELO 1
UOMR CKDIR 0
UOSR CLKOSELO 1
UOMR CKDIR 1
PD1 PD1_6 0
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R8C/3GA

21. (UARTO)
( ) TC
e
uoci R
TE v | .
| A4
i/ uoTB |‘
uoc1 1 “.
Tl o) \ \
UARTO ~UoTB \
4
TCLI ‘~ TE “ o
CLKO
oo Janfor oo oo oo e e Yoo
uoco v
TXEPT o
S0TIC t
IR “ 0"
‘  “ o
UOMR CKDIR =0 ( ) TC:TCLK:Z(n+1)/fi
uoco CKPOL =0( ) fi : UOBRG
uoc1 UOIRS =0 ( ) (f1 f8 f32 fC)
n:UOBRG
( )
uoci t
RE “
uoci o
TE « on
uoTB
uoc1 t v /
TI “ 0" AN
, UARTO ~uoTB
! LREXT
[ o0) o2 J o2floz f o4 os [ osf o7 J oo ox foefoa f osf os)
w an UARTO - UORB
uoci 1 AW P
RI “ o
SORIC ‘1
IR . o
0
Pl
C o
UOMR CKDIR =1( )
uoco CKPOL =0 ( )
CLKO < OHT
uoc1 TE L1 ( )
uoc1 RE L1 ( )
uoTB
fEXT
21.3 I/O
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RS8C/3GA 21. (UARTO)
21.3.1
110
- UORB
(1) uocl RE “ 0 ( )
(2) UOMR SMD2 SMDO “ 000b” (
(3) UOMR SMD2 SMDO “ 001b"( 110
(4) UoCl RE “ 17 ( )
- UOTB
(1) UOMR SMD2 SMDO “ 000b” (
(2) UOMR SMD2 SMDO “ 001b"( 110
(3) uoc1L TE “ 17 ( )
21.3.2
21.4 uoCco CKPOL
uoCo CKPOL =0(
)
CLKO
(1
TXDO
RXDO
uoCo CKPOL =1(
)
CLKO
(2
TXDO
RXDO
1. CLKO “HY
2. CLKO ‘L
21.4
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R8C/3GA 21. (UARTO)
21.3.3 LSB MSB
21.5 uoCo UFORM
uoCo UFORM =0(LSB ) ( 1)

CLKO

TXDO DO D1 D2 D3 D4 D5 D6 D7

Koo Xoom Koz X oo Koee Koo Koo X
RXDO ><D0><D1><D2><D3><D4><D5><D6><D7

uoco UFORM =1(MSB ) ( 1)

N 8 ) €3 €D 3 0 Y
N D D € (G 0 6 N

D6 D5 D4 D3 D2 D1 DO

D6 D5 D4 D3 D2 D1 DO

1. UocCo CKPOL =0(
215
21.3.4
uoc1 UORRM N ( )
UORB uoc1
“ O (UOTB ) UORRM “ 1
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R8C/3GA 21. (UARTO)
21.4 I/O(UART)
1/10
215 110 216 UART
215 110
. ( Y 7 8 9
. 1
. 1 2
<UOMR CKDIR 0 ( ) fi/(16(n+1))
fi=fl f8 32 fC n=UOBRG 00h FFh
«CKDIR “ 1 ( ) fEXT/(16(n+1))
fEXT CLKO n=UOBRG 00h FFh
uoc1 TE "1 ( )
uoc1 TI “ 0" (UOTB )
uoc1 RE “ 1 ( )
-UOIRS “ 0 ( )
uoTB UARTO ( )
-UOIRS "1 ( )
UARTO
UARTO UORB ( )
. (1) UORB
1
« qn
-
1. UORB (b0  b8) SORIC
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R8C/3GA 21. (UARTO)
21.6 UART
U0TB b0 b8 (1)
UORB b0 b8 ( 2
OER FER PER SUM
UOBRG b0 b7
UOMR SMD2 SMDO 7 “ 100b”
8 “ 101b”
9 “ 110b”
CKDIR
STPS
PRY PRYE
u0oCo CLK1 CLKO UOBRG
TXEPT
NCH TXDO
CKPOL 0"
UFORM 8 LSB MSB
7 9 “« 0
U0C1 TE TR
T
RE TR
RI
UOIRS UARTO
UORRM 0"
1. 7 b0 b6
ho b7 9 b0 b8
2. 7 b7 b8 8 b8
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R8C/3GA 21. (UARTO)
21.7 UART UARTO
TXDO “H (NCH “ 1" (N
) )
21.7 UART
TXDO(PL_4) UOSR TXDOSELO 1
( TXDOSELO 0
P14 )
RXDO(P1_5) UOSR RXDOSELO 1
PD1 PD1 5 0
( RXDOSELO 0
P15 )
CLKO(P1_6) UOSR CLKOSELO 0(CLKO )
UOSR CLKOSELO 1
UOMR CKDIR 1
PD1 PD1_6 0
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R8C/3GA

21. (UARTO)

8 ( 1 )
e
uoc1 ‘ 1"J | ,_
TE o |
0 | uoTB :
i [}
uoc1 nr Et/ ﬁ |
Tl “ o \ \
1
UARTO ~uoTB TE "‘. o
i
v
v~ st e T e S e
uoco _I
TXEPT “ o
SoTIC o —|
IR « g
N e
TC=16(n+1)/fj 16(n+1)AEXT
UOMR PRYE -1( ) fi : UOBRG (fl 8 32 fC)
UOMR STPS =0(1 ) fEXT : UOBRG ( )
uoc1 UOIRS =1( ) n: UOBRG
9 ( 2 )
TC
L
uoc1 " I
TE <o |
! uoTB
uoc1 i Vg
T « o \
UARTO ~uoTB
v s oo e = e e e e o o e[
uoco
TXEPT “ o
SoTIC
IR o
\ “ o /
TC=16(n+1)/fj 16(n+1)fEXT
UOMR PRYE =0 ) fj : UOBRG (f1 f8 32 fC)
UOMR STPS =1(2 ) fEXT : UOBRG ( )
uoci UOIRS =0 ( ) n: UOBRG
21.6 UART
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R8C/3GA 21. (UARTO)
( 1 )
e ...
uoc1 c T
RE “ o
RXDO
uoc1
R
SORIC
IR
Tor
UOMR PRYE =0 ( )
UOMR STPS =0(1 )
21.7 UART
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R8C/3GA (UARTO)
21.4.1
UART UOBRG 16
UART
UOBRG ] 1
x 16
fi UOBRG (f1 32 fC)
UOBRG fEXT 1
x 16
fEXT UOBRG ( )
21.8 UOBRG
21.8 UART )
18.432 MHz
20 MH 8 MH
UOBRG z (1 z
(bps) UOBRG UOBRG UOBRG
bps bps bps
(bps) () (bps) () (bps) ()
1200 f8 | 129 (81h)|  1201.92] 0.16| 119 (77h)|  1200.00| 0.00| 51 (33h)| 1201.92]| 0.16
2400 8 64 (40h)|  2403.85| 0.16| 59 (3Bh)|  2400.00| 0.00| 25(19h)| 2403.85| 0.16
4800 8 32 (20n)|  473485| 1.36| 29 (IDh)|  4800.00| 0.00| 12 (0Ch)| 4807.69| 0.16
9600 fl_ | 129 (81h)| 9615.38| 0.16|119(77h)| 9600.00| 0.00| 51 (33h)| 961538| 0.16
14400 || 11 86 (56h)| 14367.82| 022| 79 (4Fh)| 14400.00| 0.00| 34 (22h)|14285.71| 0.79
19200 11 64 (40h)| 19230.77| 0.16| 59 (3Bh)| 19200.00| 0.00| 25 (19h)|19230.77| 0.16
28800 || 11 42 (2Ah)|  29069.77| 094 39 (27h)| 28800.00| 0.00| 16 (10h)|29411.76| 2.12
38400 || 11 32 (20n)| 37878.79| 1.36| 29 (IDh)| 38400.00| 0.00| 12 (OCh)|38461.54| 0.16
57600 || f1 21(15h)| 56818.18| 1.36| 19 (13h)| 57600.00| 0.00| 8 (08h)|5555556| 3.55
115200| 11 10 (OAh) | 113636.36| 1.36| 9(09h)| 11520000 000 — = —
1. FRAZ FRAL FRAS
FRA3
FRA2 FRA22 FRA20 “ 000b”
@ ) 33.
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R8C/3GA 21. (UARTO)

21.4.2
UART
« UORB
(1) uocl RE “ 0 ( )
(2) uocl RE “ 1 ( )
- UOTB
(1) UOMR SMD2 SMDO “ 000k ( )
(2) UOMR SMD2 SMDO (* 001b” * 101b” “ 110b" )
(3) uoc1 TE "1 )
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R8C/3GA 21. (UARTO)
21.5 (UARTO)
. 1/0 1/0 UORB
16
UORB PER FER UoC1 RI UORB
13 0”
UORB
MOV.W 00A6H, RO ; UORB
. 9 1/0 uoTB
N 8
MOV.B #XXH, 00A3H ; UOTB
MOV.B #XXH, 00A2H ;UOTB
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R8C/3GA 22. (UART2)

22. (UART2)
UARTO UART2 2 UART2
22.1
UART?2
221 UART2 22.2 UART2 221 UART2
UART?2
. I1/O0
. 1/0 (UART )
. 1(12C )
DF2EN=1
RXxD2 ()—e
DF2EN=0
0 TXD2
RXD - 40
UART SMD2 SMDO
@ =010b 100b 101b 110b O\H}i
CLKL CLKO =001b 0!
;é %220 S(}’(Dm CKDIR U2BRG ’7 i
_=lb[ g @ UART !
f:f3(23$40 7?0 1/(n+1) @ =010b 100b 101b 110b %7
S CKDIR =001b—o
(
1/2 CKDIR=0
CKDIR=1 o
( )
CLK2
RTS2
CTS2/RTS2
CTS2
SMD2 SMDO CKDIR U2MR n U2BRG
CLK1 CLKO CKPOL CRD CRS U2CO
DF2EN URXDF

22.1 UART2
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R8C/3GA 22. (UART2)
RXD2 |0P0L=0@
RXD
IOPOL=1
UART
@
UART
@
UART(7 ) UART2
ojojojojojojfo p8| [D7 D6iD5{D4]{D3|{D2]{D1] DO ]| Y2RE
<
\ MSB/LSB
[
I
2
\ MSB/LSB
A H H H {k H H H
(D8 | /D7 | D6 | D5 [D4 {D3 D2 |D1 | DO | V2™
UART
® )
UART
" (€] )
E'JQERT ) re
Srest e ol
SMD:O—O/O4 o ﬂ\(}
12c UART2
UART UART(7 )
@ )
UART
@ )
e TXD2
SP: u2 IOPOL=1
PAR :
SMD2 SMDO STPS PRYE IOPOL CKDIR:U2MR
CLK1 CLKO CKPOL CRD CRS U2CO
U2ERE : U2C1
22.2 UART2
22.1 UART2
TXD2 P3 4 P3_7
RXD2 P3 4 P37 P4_5
CLK2 P35
CTS2 P3_3
RTS2 P3_3
SCL2 P3 4 P37 P4 5 12C
SDA2 P3_4 P3_7 12C
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R8C/3GA 22. (UART2)

22.2
22.2.1 UART2 (U2MR)
00A8h
b7 b6 b5 b4 b3 b2 bl b0
| IOPOL | PRYE PRY | STPS |CKDIR| SMD2 | SMD1 | SMDO
0 0 0 0 0 0 0 0
RIW
b0 SMDO /O b2 bI b0 RIW
bl | SMD1 000 RIW
b2 | SMD2 001 e RIW
010 I2C
100 UART 7
101 UART 8
110 UART 9
b3 CKDIR / 0 RIW
1
b4 STPS 0 1 R/W
1 2
b5 PRY / PRYE=1 R/W
0
1
b6 PRYE 0 RIW
1
b7 IOPOL |TXD RXD 0 R/W
1
22.2.2 UART2 (U2BRG)
00A%h
b7 b6 b5 b4 b3 b2 b1l b0
X X X X X X X X
RIW
b7 bo n U2BRG n+1 00h FFh W
U2BRG
U2BRG MOV
u2co CLK1 CLKO U2BRG
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R8C/3GA 22.

(UART2)

22.2.3 UART2

00ABh 00AAh
b7 b6 b5 b4 b3 b2 bl

(U2TB)

bo

X X X X X X X

b15 b14 b13 b12 b1l b10 b9

b8

MPTB

R/W

b0 (D7 DO)
b1
b2
b3
b4
b5
b6
b7

b8 MPTB (D8)( 1)
D8

*ID MPTB “r
. MPTB “ 0

b9 o
b0 0o

bt
b1z
b3
bid
bi5

1. MPTB b0 b7
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R8C/3GA 22. (UART2)
22.2.4 UART2 0 (U2C0)
00ACh
b7 b6 b5 b4 b3 b2 b0
UFORM | CKPOL NCH | CRD | TXEPT | CRS CLKO
0 0 0 0 1 0 0
RIW
b0 CLKO [U2BRG b1 b0 RIW
bl | CLKL |( 1) 00 f1 RIW
01 f8
10 f32
11 fC
b2 CRS _CTS/_RTS CRD=0 R/W
0 CTS
1 RTS
b3 TXEPT 0 ( ) R
1 ( )
bd | CRD |cTsRTS 0 CTS/RTS RIW
1 CTSIRTS
b5 NCH 0 TXD2/SDA2 SCL2 CMOS R/W
1 TXD2/SDA2 SCL2 N
b6 | CKPOL |CLK 0 RIW
1
b7 | UFORM ( 2 |o LsSB RIW
1 MSB
1. CLK1 CLKO U2BRG
2. UFORM U2MR SMD2 SMDO “ 001b” ( 110 )
“ 101b" (UART 8 )
SMD2 SMDO “ 010b" (12C ) “« 1" “ 100b" (UART )
“ 110b" (UART 9 ) “« 0"
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R8C/3GA 22. (UART2)
22.25 UART2 1 (U2C1)
00ADhA
b7 b6 b5 b4 b3 b2 bl b0
U2ERE | U2LCH U2RRM| U2IRS | RI | RE Tl TE
0 0 0 0 0 0 1 0
RIW
b0 TE 0 RIW
1
bl TI 0 U2TB R
1 U2TB
b2 RE 0 RIW
1
b3 RI 0 U2RB R
1 U2RB
b4 U2IRS |UART2 0 (TI=1) R/W
1 (TXEPT=1)
b5 | U2RRM |UART2 0 RIW
1
b6 U2LCH (1 0 RIW
1
b7 | U2ERE 0 RIW
1
1. U2MR SMD2 SMDO “ 001b” ( 110 ) “ 100b” (UART
7 ) “ 101b” (UART 8 )
SMD2 SMDO “ 010b” (12C ) “ 110b” (UART 9 ) “ Q0
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R8C/3GA 22. (UART2)
22.2.6 UART2 (U2RB)
00AFh 00AEh
b7 b6 b5 b4 b3 b2 bl b0
X X X | X | X X X X
b15 b14 b13 b12 b1l b10 o]¢) b8
SUM PER FER OER MPRB
X X X X X X X X
R/W
b0 (D7 DO) R
bl
b2
b3
b4
b5
b6
b7
b8 MPRB (D8)( 1) R
[ ]
(D8)
[ ]
* MPRB “ Q" DO D7
« MPRB e DO D7
ID
b9 “ Q"
b10 0"
b1l 0" R/W
b12 OER ( 1 0 R
1
b13 FER 0 R
(1 2 1
b14 PER (12 0 R
1
b15 SUM (12 0 R
1
1. U2MR SMD2 SMDO “ 000b” ( u2C1
RE 0" ( ) SUM PER FER OER “0(
SUM PER FER OER “0"( ) “0( )
PER FER U2RB “ o
2. U2MR SMD2 SMDO “ 001b” ( 1/0 ) “ 010b” (12C

)
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R8C/3GA 22. (UART2)
22.2.7 UART2 (URXDF)
00BOh
b7 b6 b5 b4 b3 b2 b1l b0
| | | DF2EN | |
0 0 0 0 0 0 0 0
| RIW
b0 <0
bl
b2 | DF2EN |RXD2 0 RXD2 RIW
( 1) 1 RXD2
b3 “ 0
b4
b5
b6
b7
1. RXD2 I/O(UART)
SMD2 SMDO “ 001b” ( I/O ) “ 010b” (I12C
DF2EN “ 0" (RXD2 )
22.2.8 UART2 5(U2SMR5)
00BBh
b7 b6 b5 b4 b3 b2 b1l b0
| [ MPIE_| | VP
0 0 0 0 0 0 0 0
RIW
b0 MP 0 RIW
1 (D
bl «< 0
b2
b3
b4 MPIE MP “ 17 ( R/W
MPIE “ 17
[ ] “ 0"
u2c1 RI U2RB
OER FER “ 17
. “
MPIE “
b5 “ 0
b6
b7 fo RIW
1. MP “ 1 ( ) U2MR PRY PRYE
U2MR SMD2 SMDO “ 001b” ( 110 MP

“0 )
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R8C/3GA 22. (UART2)
22.2.9 UART2 4 (U2SMR4)
00BCh
b7 b6 b5 b4 b3 b2 b1l b0
SWC9 | SCLHI | ACKC | ACKD |STSPSEL| STPREQ|RSTAREQ|STAREQ|
0 0 0 0 0 0 0 0
RIW
b0 STAREQ 0 RIW
(1 1
bl | RSTAREQ 0 RIW
(1 1
b2 STPREQ 0 R/W
(1 1
b3 STSPSEL |SCL SDA 0 R/W
1
b4 ACKD [ACK 0 ACK RIW
1 NACK
b5 ACKC [ACK 0 RIW
1 ACK
b6 SCLHI |scL 0 R/W
1
b7 SWC9 [scL 3 0 SscCL“ L” R/W
1 SscL“ L”
1. “ 0
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R8C/3GA 22. (UART2)
22.2.10 UART2 3 (U2SMR3)
00BDh
b7 b6 b5 b4 b3 b2 b1l b0
DL2 DL1 DLO | | NODC | CKPH
0 0 0 X 0 X 0 X
| RIW
b0 “ 0"
b1 CKPH 0 RIW
1
b2 « 0"
b3 NODC 0 CLK2 CMOS R/W
1 CLK2 N
b4 « 0"
b5 DLO [SDA2 b7 b6 b5 RIW
b6 | DLI |( 1 2) 000 RIW
b7 W) 001 U2BRG 1 2 RIW
010 U2BRG 2 3
011 U2BRG 3 4
100 U2BRG 4 5
101 U2BRG 5 6
110 U2BRG 6 7
111 U2BRG 7 8
1. DL2 DLO 12C SDA2 12C
“ 000b” ( )
2. SCL2 SDA2 100ns
22.2.11 UART2 2 (U2SMR2)
00BEh
b7 b6 b5 b4 b3 b2 bl b0
SDHI SWC2 | STAC | | SWC CsC [ICM2
X 0 0 0 0 0 0 0
RIW
b0 IICM2 |12C 2 2212 12C R/W
b1 CSC 0 RIW
1
b2 SWC |[scL 0 R/W
1
b3 K RIW
b4 STAC |UART2 0 R/W
1
b5 | SWC2 |SCL 2 0 RIW
1L
b6 SDHI | sSDA 0 R/W
1 ( )
b7 « 0"
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R8C/3GA 22. (UART2)
22.2.12 UART2 (U2SMR)
00BFh
b7 b6 b5 b4 b3 b2 bl b0
| | BBS IICM
X 0 0 0 0 0 0 0
RIW
bo ICM | 12C 0 I2C RIW
1 12C
bl K RIW
b2 BBS (1 0 R/W
1
b3 0" R/W
b4
b5
b6
b7
1. BBS “ 0" “ o “ 1 )
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R8C/3GA 22. (UART2)
22.2.13 UART2 0 (U2SR0)
018Ah
b7 b6 b5 b4 b3 b2 bl b0
RXD28EL1|RXDZSELO| TXD2SEL1|TXD2SELO
0 0 0 0 0 0 0 0
R/W

b0 TXD2SELO | TXD2/SDA2 b1 bo RIW

bl TXD2SEL1 00 TXD2/SDA2 RIW
01 P37
10 P34
11

b2 0" R/W

b3 <o

0"

b4 RXD2SELO | RXD2/SCL2 b5 b RIW

b5 RXD2SEL1 00 RXD2/SCL2 R
01 P34
10 P37
11 P45

b6 0" R/W

b7 <o

0"
U2SR0O UART?2 UART?2
U2SR0
UART2 U2SR0 UART?2

U2SR0
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R8C/3GA 22. (UART2)
22.2.14 UART2 1 (U2SR1)
018Bh
b7 b6 b5 b4 b3 b2 bl b0
|CTSZSELO| CLK2SELO
0 0 0 0 0 0 0 0
RIW
PO | CLK2SELO | CLK2 0 CLK2 RIW
1 P35
bl 0 RIW
b2 “
b3 0"
b4 |CTS2SEL0| orsa/RTss 0 CTS2/RTS2 RV
1 P33
b5 0 RIW
b6 “
b7 0"
U2SR1 UART2 UART2
U2SR1
UART2 U2SR1 UART2
U2SR1
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R8C/3GA 22. (UART2)

22.3 I/0
1/0
22.2 1/0 22.3 1/O
22.2 110
8
<U2MR CKDIR 0 ( ) fi/(2(n+1))
fi=fl f8 f32 fC n=U2BRG 00h FFh
«CKDIR “ 17 ( ) CLK2
CTS RTS CTS/IRTS
(1
-U2C1 TE “ 17 ( )
-U2C1 TI “ 0" (U2TB )
.CTS CTS2 “ L
(1
-u2Cc1 RE "1 )
-u2C1 TE "1 ( )
-U2C1 TI “ 0" (U2TB )
-u2C1 U2IRS “ 0 ( )
U2TB UART2 ( )
«U2IRS “ 1 ( ) UART2
*UART2 U2RB ( )
(2
U2RB 7
«CLK
-LSB MSB
0 7
U2RB
1. u2co CKPOL “ 0 (
) " Hll CKPOL “ l”
( ) U
2. U2RB S2RIC IR
“ 1" ( )
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R8C/3GA 22. (UART2)
223 /0
U2TB( 1) |b0 b7
U2RB( 1) |b0 b7
OER
U2BRG b0 b7
U2MR( 1) |SMD2 SMDO | 001b”
CKDIR
JOPOL o
U2C0 CLK1 CLKO U2BRG
CRS C1s =TS
TXEPT
CRD CTS RTS
NCH TXD2
CKPOL
UFORM LSB MSB
U2C1 TE 1
T
RE 1
RI
U2IRS UART2
UZRRM 1
U2LCH 1
UZERE o
U2SMR b0 b7 1o
U2SMRZ b0 b7 o
U2SMR3 b0 b2 o
NODC
b4 b7 o
U2SMR4 (b0 b7 o
URXDF DF2EN o
U2SMR5 _ |MP o
1, 110 “ 0
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R8C/3GA 22. (UART2)
224 1/10 (
)
UART2 TXD2 “ H” (N
)
22.3 /0
224 I/0 (
)
TXD2(P3_4 *TXD2(P3_4)
P3_7) U2SRO TXD2SEL1 TXD2SELO 10b(P3_4)
*TXD2(P3_7)
U2SRO TXD2SEL1 TXD2SELO 01b(P3_7)
. TXD2SEL1 TXD2SELO 00b
P3 4 P37
RXD2(P3_4 P3_7 *RXD2(P3_4)
P4 _5) U2SRO RXD2SEL1 RXD2SELO 01b(P3_4)
- PD3 PD3_4 0
*RXD2(P3_7)
U2SRO RXD2SEL1 RXD2SELO 10b(P3_7)
PD3 PD3_7 0
*RXD2(P4_5)
U2SR0 RXD2SEL1 RXD2SELO 11b(P4_5)
PD4 PD4_5 0
. RXD2SEL1 RXD2SELO 00b
P3 4 P37 P45
CLK2(P3_5) U2SR1 CLK2SELO 1
U2MR CKDIR =0
U2SR1 CLK2SELO 1
U2MR CKDIR =1
PD3 PD3_5 0
CTS2/RTS? CTS U2SR1 CTS2SELO 1
(P3_3) u2Co CRD =0
u2Co CRS =0
PD3 PD3_3 0
RTS U2SR1 CTS2SELO 1
u2Co CRD =0
u2Co CRS =1
U2SR1 CTS2SELO 0
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R8C/3GA 22. (UART2)
(1) ( )
R
L 1
uzc1 ! | I | ,\|
TE “ o :UZTB
u2c1 “ 1 <|>
TI . o l_l i
oy UART?2 ~ ~U2TB
cTS2 ||
“
CLK2
| | |
|
X2 @@@@@@@@@@@@@@@@@@@@@ o7
|
u2co “pr
TXEPT . o
| |
s2TIC “1”
IR “ o
‘\ N N
“ o
TC=TCLK=2(n+1)/fj
U2MR CKDIR =0( ) fi U2BRG
U2co CRD =0(CTS/RTS ) CRS =0(CTS ) (fl f8 32 fC)
U2co CKPOL =0( n U2BRG
u2c1 U2IRS =0(U2TB )
(2) ( )
u2c1 r
RE ‘g
u2c1 © 1
e «or— U2TB
1 I B
u2C1 ‘o 1
s UART2 ~U2TB
RTS2 l_|
. L
| —»—fe— 1EXT 1~ U2rB o L
CLK2 R
RXD2
UART2 _ U2RB U2 | I
u2c1 4}‘}5 1
RI |
0 ! |
S2RIC 1 I d
IR 0 :
v
‘o :
U2RB “ g ',7
OER ‘o
CLK2 “
U2MR CKDIR =1( )
u2co CRD =0(CTS/RTS ) CRS =1(RTS ) u2C1 TE =1( )
u2co CKPOL =0( u2c1 RE =1( )
) U2TB
fEXT
22.3 /O
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R8C/3GA 22. (UART2)

2231
/o
- U2RB
1) u2c1 RE “ o ( )
(@ U2WR SMD2  SMDO “ 000b" ( )
(3 U2WR SMD2  SMDO « 001b" o )
4 u2cl RE “ 1 ( )
- U2TB
(1) U2WR SMD2  SMDO “ 000b" ( )
(@ U2WR SMD2  SMDO “ 001b" o )
(3) u2c1 TE CT( )
22.3.2 CLK
u2c0 CKPOL 224
(1) U2co CKPOL “ 0 (
)
CLK2 ] £ 3
N3 \ CLK2 “H”
TXD2 X Do X D1 X D2JX D3 X D4 X D5 X D6 X D7
/

RXD2 X 0o X b1 X D2 X 03 X D4 X 05 X b6 X b7

(2) u2co CKPOL “ 1" (
)

CLK2 ‘L
CLK2 4 | v

\
TXDz—Xﬂ D1 X DZ/)X D3 X D4 X D5 X D6 X D7

RXD2 X oo X b1 X 2 X D3 X D4 X b5 X 06 X D7

u2Co UFORM =0(LSB )
u2C1 U2LCH =0( )
22.4
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R8C/3GA 22. (UART2)

22.3.3 LSB MSB
U2Co UFORM 225
(1) U2Co UFORM “ 0" (LSB )
CLK2

TXD2 X po X b1 X D2 X D3 X D4 X D5 X D6 X D7
RXD2 X Do X D1 X D2 X D3 X D4 X D5 X D6 X D7

(2) U2CO UFORM “ 1" (MSB )

TXD2 X D7 XD6 X D5 X D4 X D3 X D2 X D1 X DO
RXD2 X D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO

U2Co CKPOL =0
( )
u2C1 U2LCH =0( )

225

22.3.4

u2C1 U2RRM 1 ( ) U2RB
u2c1 TI “ 0" (U2TB ) U2RRM “ 17
u2TB
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R8C/3GA 22. (UART2)
22.3.5
u2C1 U2LCH “ 17 ( ) U2TB
U2RB 226
(1) u2c1 U2LCH “ 0 ( )
e
.
( TXDZ)HL Yoo \ b1 \p2 Y\ b3 \ D4 \ D5 { D6 ) D7
(2) u2c1l U2LCH “ 17 ( )
e
.
¢ 3 Yoo (ot Yoz {03 (B4 {05 J(0s (o7
U2co CKPOL =0( )
UFORM =0(LSB )
22.6
22.3.6 CTS/RTS
CTS CTS2IRTS? “oLn CTS2/RTS2
[ LH “ H”

RTS CTS2/RTS2 “oLr CLK2

«U2C0 CRD =1(CTS/RTS ) CTS2RTS2

*CRD =0 CRS =0(CTS ) CTS2IRTS2 CTS

«CRD =0 CRS =1(RTS ) CTS2/IRTS? RTS
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R8C/3GA 22. (UART2)
22.4 I/O(UART)
UART 225
UART 226 UART
225 UART
. ( ) 7 8 9
. 1
. 1 2
<U2MR CKDIR 0" ( ) fi/(16(n+1))
fi=sfl 8 f32 fC n=U2BRG 00h FFh
+CKDIR A ) fEXT/(16(n+1))
fEXT CLK2 n=U2BRG 00h FFh
CTS RTS CTS/IRTS
-u2C1 TE R ( )
-U2C1 I “ 0" (U2TB )
«CTS CTS2 “ oL
-U2C1 RE “ 1 ( )
-u2C1 U2IRS “ 0" ( )
u2TB UART2 ( )
«U2IRS “ 1 ) UART2
*UART2 U2RB ( )
. (1
U2RB
1
. ( 2
. (2
“
“ qn
-LSB MSB
0 7
«TXD RXD
TXD RXD
*RXD2
RXD2
1. U2RB S2RIC IR
2. UART2 U2RB
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R8C/3GA 22. (UART2)
22.6 UART
U2TB b0 b8 (1
U2RB b0 b8 (12
OER FER PER
SUM
U2BRG b0 b7
U2MR SMD2 SMDO 7 “ 100b”
8 “ 101b”
9 “ 110b”
CKDIR
STPS
PRY PRYE
IOPOL TXD/RXD
U2Co CLKO CLK1 U2BRG
CRS CTS RTS
TXEPT
CRD CTSRTS
NCH TXD2
CKPOL 0"
UFORM 8 LSB MSB
7 9 “« 0
U2C1 TE “ 17
T
RE “ 17
RI
U2IRS UART2
U2RRM 0"
U2LCH “ 17
U2ERE 0"
U2SMR b0 b7 0"
U2SMR2  |[b0 b7 0"
U2SMR3  |b0 b7 0"
U2SMR4  |[b0 b7 0"
URXDF DF2EN
U2SMR5 | MP 0"
1. 7 b0 b6
b0 b7 9 b0 b8
2. 7 b7 b8 8 b8
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R8C/3GA 22. (UART2)
227 UART UART2
TXD2 “ H (N
)
227 UART 228 UART
22.7 UART
TXD2 (P3_4 *TXD2(P3_4)
P3_7) U2SR0 TXD2SEL1 TXD2SELO 10b(P3_4)
- *TXD2(P3_7)
U2SR0 TXD2SEL1 TXD2SELO 01b(P3_7)
. TXD2SEL1 TXD2SELO 00b
P3_4 P37
RXD2(P3_4 *RXD2(P3_4)
P3 7 P4_5) U2SR0 RXD2SEL1 RXD2SELO 01b(P3_4)
- - *RXD2(P3_7)
U2SR0 RXD2SEL1 RXD2SELO 10b(P3_7)
PD3 PD3_7 0
*RXD2(P4_5)
U2SR0 RXD2SEL1 RXD2SELO 11b(P4_5)
PD4 PD4 5 0
. RXD2SEL1 RXD2SELO 00b
P3 4 P37 P45
CLK2(P3 5) U2SR1 CLK2SELO 0
U2SR1 CLK2SELO 1
U2MR CKDIR =1
PD3 PD3_5 0
CTS2/RTS2 CTS U2SR1 CTS2SELO 1
(P3_3) u2co CRD =0
u2co CRS =0
PD3 PD3 3 0
RTS U2SR1 CTS2SELO 1
u2co CRD =0
u2Co CRS =1
U2SR1 CTS2SELO 0
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R8C/3GA 22. (UART2)
(1) 8 ( 1 )
TS W
TC cTs L
TMH{FW
u2c1 v : : : : ’_'7|
TE o | : u2TB Lo I : |
“« o | ]
I UARTZ —U2TB : \ :
-
CTS2 - s L ‘
g ! i ! TE "o i
1 ! ) 1
TXD2 NsTAXoXo2XpsXoaXos KooK e ) -\ CxoNRNKHRN) 37— NTAPK)
[ [
‘o
TXEPT e I Il_l |
I
o
IS,R2T|c o \ ,—|/
‘o
TC=16(n+1)/fj 16(n+1)fEXT
U2MR PRYE =1( ) fi :U2BRG (f1 8 132 fC)
U2MR STPS =0(1 ) fEXT:U2BRG ( )
uU2Cco CRD =0(CTS/RTS ) n :U2BRG
CRS =0(CTS )
u2C1 U2IRS =1( )
@ 9 ( 2 )
TC
_.|_|<_
" : | : | | |
1 1 |
. 0~—I I luars : ! I :iﬁ
u2c1 r : 4 : —
Tl i 1 %
° UART2 —~U2TB : |
I 1
I 1
TXD2 ;ST @@ D2 @@@@@@ sP SiP ; ST @@@@@@ D6 @@ SP SIP : ST @@
[
.
v T n
1
.
lSRZTIC v _I \ / ’
‘o
TC=16(n+1)/fj 16(n+1)fEXT
U2MR PRYE =0( ) fi :U2BRG (f1 f8 32 fC)
U2MR STPS =1(2 ) fEXT:U2BRG ( )
u2co CRD =1(CTS/IRTS ) n  U2BRG
u2c1 U2IRS =0( )
22.7 UART
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R8C/3GA

22.

(UART2)

8 ( 1 )
U2BRG
u2c1 C
RE _I
1
RXD2 :
1
1
1
1
i
o UART2 - U2RB !
u2c1 o &
RI o - — }
1 1
“ H., L -
RTSZ, |, | | i |_,
S2RIC 1" |—|
IR « o
“ o
U2MR PRYE =0( )
U2MR STPS =0(1 )
u2co CRD =0(CTS2/RTS2Z ) CRS =1(RTSZ )
22.8 UART
22.4.1
UART U2BRG 16 22.8
UART ( )
22.8 UART ( )
18.432 MHz
20 MH MH
U2BRG 0 MHz (1 8 MHz
(bps) U2BRG o0 U2BRG 0 U2BRG o0
() () ()
1200 f8 129 (81h) 1201.92| 0.16( 119 (77h) 1200.00| 0.00( 51(33h)| 1201.92| 0.16
2400 f8 64 (40h) 2403.85| 0.16| 59 (3Bh) 2400.00| 0.00| 25(19h)| 2403.85| 0.16
4800 f8 32 (20h) 4734.85| 1.36| 29 (1Dh) 4800.00| 0.00| 12 (0Ch)| 4807.69| 0.16
9600 f1 129 (81h) 9615.38| 0.16] 119 (77h) 9600.00| 0.00| 51(33h)| 9615.38| 0.16
14400 f1 86 (56h)| 14367.82| 0.22| 79 (4Fh)| 14400.00| 0.00| 34 (22h)|14285.71| 0.79
19200 f1 64 (40h)| 19230.77| 0.16| 59(3Bh)| 19200.00| 0.00| 25 (19h)|19230.77| 0.16
28800 f1 42 (2Ah)| 29069.77| 0.94| 39 (27h)| 28800.00| 0.00| 16 (10h)|29411.76| 2.12
38400 f1 32 (20h)| 37878.79| 1.36| 29 (1Dh)| 38400.00| 0.00( 12 (0Ch)|38461.54| 0.16
57600 f1 21(15h)| 56818.18| 1.36| 19(13h)| 57600.00f 0.00| 8(08h)|55555.56| 3.55
115200 f1 10 (OAh) | 113636.36| 1.36| 9(09h)| 115200.00| 0.00 — — —
1. FRA4 FRAL FRA5
FRA3
FRA2 FRA22 FRA20 “ 000b”
2 ) 33.
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R8C/3GA 22. (UART2)

22.4.2
UART
«U2RB
(1) u2ct RE “ 0 ( )
(2) u2c1 RE 17 ( )
«U2TB
(1) U2MR SMD2 SMDO “ 000b" ( )
(2) U2MR SMD2 SMDO (“ 001b” “ 101b” * 110b" )
(3) u2c1 TE "1 ( )
22.4.3 LSB MSB
22.9 U2Co UFORM
8 22.9
(1) u2Co UFORM “ 0" (LSB )

ke LT Lo
TXD2 \ sT A Do X D1 X D2 XD3 X D4 X D5 XD6 X D7 X P ) sp
RXD2 \ sT Ao X b1 X D2 X D3 X D4 X D5 X D6 X D7 X P ) spP

(2) U2CO UFORM “ 17 (MSB )

CLK2
TXD2 \ ST A D7 X D6 X D5 X D4 X D3 X b2 X b1 X D0 X P ) sP
RXD2 \ sT A D7 X D6 X D5 X D4 X D3 X b2 X D1 XDO X P ) SP

ST :
P
U2co CKPOL =0 SP:
( )
u2c1 U2LCH =0( )
U2MR STPS =0 (1 )
U2MR PRYE =1( )
22.9
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R8C/3GA 22.

(UART2)
22.4.4
U2TB U2RB
22.10
(1) u2C1 U2LCH “ 0 ( )
MMEREREEEREREREEpEpEpEREEERE
. L
(TXDZ ) st (oo X'o1 X2 Yo J(o4 o5 Xoe X7 X P ) sP
(2) uU2C1 U2LCH “ 1 ( )
MMEREREEEREREREpEREREREEERE
. L
'(I'XD2 ) ': \ s7 (Do X1 X\ D2 \D3 \ D4 | D5 D6 D7 X\ P ) SP
ST
P
SP
uU2co CKPOL =0( )
U2co UFORM =0(LSB )
U2MR STPS =0(1
U2MR PRYE 1( )
22.10
2245 TXD RXD
TXD2 RXD2
) 2211 TXD RXD
(1) U2MR IOPOL “ 0" ( )
MMEpEREpEpEpEEEEEEEEEpERERE .
. L
(TXD2 ) T \ sT Apo XD1 D2 XD3 XD4a D5 kD6 kD7 X P ) sP
?XDZ ) T \_ST A Do X D1 X D2 A D3 k D4 Y D5 X D6 kD7 X P ) sP
(2) U2MR IOPOL “ 1" ( )
MMEpEEEpEpEREEEEEEEEEEERERE .
L
'(I'XDZ | N [ s7 (oo X ot oz J(oz X o2 X5 X os o7 X7 ) .sp
(RXDZ | " [ st {(5o N\ o1 X 52 X o3 X D2 X D5 X D6 X o7 L P _)sp
ST
u2co UFORM =0(LSB ) gp
U2MR STPS =0(1 )
U2MR PRYE 1( )

22.11 TXD RXD
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R8C/3GA

22. (UART2)
2246 CTS/RTS
CTS CTS2IRTS2 “ L CTS2IRTS2
“ L" “ H”
RTS CTS2/IRTS2 “ L CLK2
«U2C0 CRD =1(CTSRTS ) CTS2RTS2
*CRD =0 CRS =0(CTS CTS2IRTS2 CTS
«CRD =0 CRS =1(RTS ) CTS2/RTS2 RTS
22.4.7 RXD2
URXDF DF2EN “ 1" (RXD2 ) RXD2
3
RXD2 16
3
3
2212 RXD2
C C C
2 URXDF 2
RXD D Q D Q D Q (DR2EN ) N RXD

) |

1. U2MR CKDIR
(fi=f1 f8 f32 fC n=U2BRG
U2MR CKDIR
(FEXT CLK2

t 0 ( ) fil(n+1)

1 )
n=U2BRG )

FEXT/(n+1)

22.12 RXD2
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R8C/3GA 22. (UART2)

225 1(12C )
12C 12C 229 I2C
2210 2211 I12C 2212 12C 22.13
12C 2214 U2RB
22.12 SMD2 SMDO “ 010b" [CM ‘o1 12C
SDA2 SCL2 “ L SDA2
229 12C
8
U2MR CKDIR “ 0 ( ) fil2(n+1))
fi=sfl f8 f32 fC n=U2BRG 00h FFh
CKDIR “ 17 ) SCL2
(1
-u2C1 TE “ 17 ( )
-U2C1 TI “ 0" (U2TB )
(1
-u2Cc1 RE “ 1 (
-u2C1 TE “ 17 ( )
-u2C1 TI “ 0" (U2TB )
(2
U2RB 8
-SDA2
U2BRG 2 8
1. 13 H”
2. U2RB S2RIC
IR
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R8C/3GA 22. (UART?2)
SDA2
STSPSEL=1 >
o SDA(STSP) » DTC  ( 15)
—SCL(STSP)
STSPSEL=0 lICM2=1
{ |——B_> UART2 NACK
UART2
lICM=1
1ICM2=0
ACKD SDHI
lICM2=1
ACK
UART2 J
1ICM2=0
ifs
o Q
NACK
—
w
.
scL2
P Q
:] T ACK
9
M-
liom=1YARTZ] <Imswez|f cLk >
STSPSEL=1
UART2
R 9
[DsTRa—
licm { U2SMR
ICM2, SWC, SWC2, SDHI  : U2SMR2
STSPSEL, ACKD, ACKC : U2SMR4
U2MR SMD2  SMDO =010b
U2SMR licMm =1
1. lIcM 1 scL2 "1 ( )
22.13 12C
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R8C/3GA 22. (UART2)
22.10 12C Q)
U2TB( 1) (b0 b7
U2RB( 1) (b0 b7
b8 ACK NACK ACK NACK
OER
U2BRG b0 b7
U2MR( 1) |[SMD2 SMDO 010b” 010b”
CKDIR 0" 1"
IOPOL 0" 0"
u2Co CLK1 CLKO U2BRG
CRS CRD=1 CRD=1
TXEPT
CRD 1" 1"
NCH 1" 1"
CKPOL 0" 0"
UFORM 1 1
U2C1 TE “ qn “ qn
TI
RE “ qn “ qn
RI
U2IRS
U2RRM 0" 0"
U2LCH U2ERE
U2SMR [ICM 1 1"
BBS
b3 b7 0" 0"
U2SMR2  [lICM2 22.12 12C 22.12 12C
CSC 0"
SWC 9 9
SCL2 “oL SCL2 “ L
1 1
STAC 0 UART?2
T
SWC2 SCL2 “ L SCL2 “oL
T “ g
SDHI SDA2 SDA2 C1
b7 0 0
1. 12C
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R8C/3GA 22. (UART2)
2211 I12C )
U2SMR3  |b0 b2 b4 0" 0
NODC
CKPH 2212 I12C 2212 I2C
DL2 DLO SDA2 SDA2
U2SMR4  |STAREQ 0"
“ v
RSTAREQ 0"
“ v
STPREQ o
“
STSPSEL 0"
ACKD ACK NACK ACK NACK
ACKC ACK ACK
SCLHI SCL2 t 0
« v
SWC9 0" 9
scL2 “ L
17
URXDF DF2EN 0" 0"
U2SMR5 |MP 0" 0"
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R8C/3GA 22. (UART2)
22.12 12C
12C (SMD2  SMDO0=010b 1ICM=1)
e} IICM2=0(NACK/ACK ) ICM2=1(UART  /UART )
(SMD2  SMD0=001b [CKPH=0 CKPH=1 CKPH=0 CKPH=1
lICM=0) ( ) |( ) |( ) | )
UART?2
( 22.13 STSPSEL )
(15
UART2  /NACK2 |[UART2 (NACK) UART2 UART2
9 SCL2 9 SCL2 |9
(16 (U2IRS ) SCL2
UART2  /ACK2 |UART2 (ACK) UART2
8 9 SCL2 9 SCL2
(16 CKPOL=0( )
CKPOL=1( )
UART CKPOL=0( E SCL2 9 SCL2 |9 SCL2
U2RB | CKPOL=1( )
UART2
TXD2/SDA2 TXD2 SDA2
RXD2/SCL2 RXD2 ScL2
CLK2 CLK2 (12C )
15ns 200ns
RXD2 SCL2
“ o
TXD2 SDA2 CKPOL=0(H) 12C 2
CKPOL=1(L)
SCL2 H |L H ||_
DTC 14 UART2 (ACK) UART2
( 6 8 9 SCL2
CKPOL=0( )
CKPOL=1( )
DTC 15 UART2 UART2 UART?2 UART2 UART2
( 6) 9 scL2 |9 9 SCL2 |9
(U2IRS ) SCL2 SCL2
1 8 U2RB |1 8 U2RB 1 7 U2RB
b0 b7 b0 b6 b0 8 U2RB
b7 b8
1 8 U2RB
b7
b0 ( 3)
U2RB U2RB
b6 ho b7
bl
b8 b0
(4
1. IR “ 17 ( )
( 11.8 )
IR “ 0 ( )
U2MR SMD2 SMDO U2SMR [ICM U2SMR2 lICM2 U2SMR3
CKPH
2. SDA2 SMD2 SMDO “ 000b" ( )
3. UZ2RB 2 scL2
4. U2RB 1 9 scL2
5. 22.16 STSPSEL
6. 22.14 UZ2RB
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R8C/3GA 22. (UART2)

(1yncmz  * 0" (ACK NACK ) CKPH * 0" ( )

1 2 3 4 5 6 7 8 9

s L] LI Lo
spaz X D7 X b6 X b5 X pa X 03 X b2 X b1 X Do XD8(ACK NACK)
T

ACK (DTC 14 )
NACK
U2RB
b1s b9 b8 b7 bo
D | ]DB]D7]D6]D5]D4]D3]D2]D1]D0|

U2RB
(2 IICM2 “ 0 CKPH “ 17 ( )
1 2 3 4 5 6 7 8 9

see | LTy
spaz _ X 07 X b6 X ps X pa X p3 X p2 X b1 X po XD8(ACK NACK)
T

ACK (TC 14 )

NACK

U2RB
b15 b9 b8 b7 bo
D | ]DSID7]D6]DS]Dd]DQ]DZ]Dl]DOl

U2RB
@)lCM2 * 1" (UART ) CKPH * O
! 2 3 4 5 6 7 8 9

sce. LI LTI L L

spa2 _ X D7 X D6 X D5 X D4 X D3 X D2 X D1 X D0 X DS(ACK NACK)
1
(DTC

14 ) 4

U2RB
b15 b9 b8 b7 b0

I:l | ]DOl—|D7|D6|D5|D4|D3|D2]D1|
U2RB

4nuemz ¢ 1" CKPH * 17

1 2 3 4 5 6 7 8 9

sce LI

spaz _ X b7 X b6 X b5 X pa X D3 X D2 X b1 X D0 X D8(ACK NACK)
£1 1

(DTC
14 ) ?
U2RB U2RB
b15 b9 b8 b7 bo b15 b9 b8 b7 b0
D | |DO|_|D7|D6|D5|D4|D3|D2|D1| D | |D8|D7|D6|D5|D4|D3|D2|D1|DU|
U2RB U2RB
U2MR CKDIR =0( )
22.14 U2RB
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R8C/3GA 22. (UART2)

22.5.1
SCL2 “H” SDA?2 “ H”
“ L SCL2 “ R
SDA2 o “ H”
U2SMR BBS
22.15
fl 5 <
fl 5 <
1 1 1
1 1 1
I
scL2 d d —
1 1 I
SDA2 : :
( ) " I
1 |
I L
1 1
SDA2 1 !
( )
22.15
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R8C/3GA

22.

(UART2)

22.5.2
U2SMR4

U2SMR4
U2SMR4
(1) STAREQ

(2) U2SMR4
2213 STSPSEL

22.13 STSPSEL

STAREQ

RSTAREQ

STPREQ

RSTAREQ
STSPSEL

C1 )
C1 )

e )
STPREQ

“ 1” ( )
2216 STSPSEL

“1 )

STSPSEL=0

STSPSEL=1

SCL2 SDA2

STAREQ
STPREQ

RSTAREQ

@)
CKDIR “ 1" (

STSPSEL 0

SCL2

SDA2

@)

CKDIR “ 0" (

STSPSEL

SCL2
SDA2

STAREQ 1

) CKPH

SE )

'\

%

STPREQ—

22.16 STSPSEL
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R8C/3GA 22. (UART2)

22.5.3
2214 U2RB
U2SMR2 CsC ( SCL2) scL2
CsC “ 17 ( )
SCL2 “ H ScL2 scL2 “ L U2BRG
L scL2 “ L
scL2 ¢ L “ SCL2 “ Ol
UART2 SCL2 SCL2
scL2 1 9
U2SMR2 swc 9 scL2 “ L
‘L
U2SMR4 SCLHI “1 () SCL2
( )
U2SMR2 swc2 “ 1L ) scL2
“ oL swc2 “ o ( ) SCL2 “ oL
U2SMR3 CKPH “ 1 U2SMR4 Swco “ 1" (SCL
C L ) 9 ScL2 “ L
SwWc9 “ O (SCL* L ) “ L
22.5.4 SDA
U2TB b7 bO(D7 DO) D7 9 (D8)
ACK NACK
SDA2 lICM=1(12C )  U2MR SMD2 SMDO “ 000b”
( )
U2SMR3 DL2 DLO SDA2 U2BRG
2 8
U2SMR2 SDHI “ 17 (SDA ) SDA2
SDHI UART2
2255 SDA
lICM2 “ o 1 8 (D7 DO) U2RB b7
bo 9 (D8) ACK NACK
lICM2 “ 1 1 7 (D7 D1) U2RB b6
bo 8 (DO) U2RB bs lICM2 “ 1
CKPH “ 1 9 U2RB
1ICM2 “ o
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R8C/3GA 22. (UART2)
2256 ACK NACK
U2SMR4 STSPSEL “ 0 (
)  U2SMR4 ACKC “ 17 (ACK ) U2SMR4
ACKD SDA2
[ICM2 “ o NACK
SDA2 “H ACK 9
SDA2 “ L
DTC ACK2(UART2 ) DTC
22.5.7
STAC “ 1" (UART2 )
. U2TB
1 UART2
1
«SWC “ 17 (SCL ) 9
&Lz 13 L”
UART2 TI
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R8C/3GA 22. (UART?)
22.6
ID
ID ID
.
ID “ o 2217
( A AAh )
ID 1
0
" 1" ID
.
UART2 U2SMR5 MPIE MPIE
" 1” “ 1” UAmZ
U2RB u2c1 RI U2RB
FER OER “ qn
U2RB MPRB « qn U2SMR5
MPIE “
(UART )
(UART )
2218 2214
A B c D
(D 01) (D 02) (D 03) (D 04)
|
/ 01h / / AAh \ /
(MPRB 1) (MPRB 0)
5 0 g
ID
MPRB
2217 ( A AAR
)
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R8C/3GA 22. (UART2)

ofofojoioiolo! mpRB | [p7 ip6 D5 ipaip3jnziniipo|¥%®

MSB/LSB

45
S
g
EEE—
w J L
MPTB | |D7iDGEDSED4§D3§D2§D1§DO|U2TB

SP:
MP=1( ) ] PAR :
1) 7 ) D7 U2RB b8 PRYE:U2MR
(2) ® ) D8 UZRB b8 DF2EN URXDF
[MP=1( ) 1 MP  U2SMR5
) @ ) U2TB b8 D7
(4) 8 ) U2TB b8 D8
[ 1
(5)PAR

22.18
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R8C/3GA 22. (UART2)
22.14
U2TB( 1) |b0 b7
MPTB o T
U2RB( 2) |b0 b7
MPRB
OER FER SUM
U2BRG b0 b7
U2MR SMD2 SMDO 7 “100b”
8 “101b”
CKDIR
STPS
PRY PRYE
[OPOL 0’
U2Co CLKO CLK1 U2BRG
CRS TS RTS
TXEPT
CRD 0’
NCH TXD2
CKPOL 0’
UFORM 0’
U2C1 TE 1
T
RE 1
RI
U2IRS UART2
U2LCH 0’
UZERE 0’
U2SMR b0 b7 0
U2SMR2 b0 b7 0"
U2SMR3 b0 b7 0’
U2SMR4 b0 b7 0
U2SMR5 MP 1
MPIE 1
URXDF DF2EN
1. ID MPTB T
MPTB “ 0
2. MPRB “ o1 D7 DO ID MPRB “ 0
D7 DO
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R8C/3GA 22. (UART2)
22.6.1
22.19 ID
U2TB MPBT “oq U2TB
MPBT *“ 0O (UART )
1| u2ci Tl
(1) u2c1 Tl “qn
u2TB
MPBT ‘0" o
NO U2TB
U2TB Tl
-
YES %) TXEPT
. 1
u2TB MPBT 3) Tl
u2TB
| u2TB
TI o
u2TB
U2Co0 TXEPT
YES
YES
® 5
NO
U2C1 TE
-
22.19
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R8C/3GA 22. (UART2)

22.6.2
22.20 U2SMR5
MPIE “1” 1
“ 1" U2RB
(UART ) 22.21 (8
/ /1 )
1 U2SMR5
@) MPIE “ o1 (1) U2SMR5 MPIE “ 1
< (2) MPRB=1 MPIE “ 0
u2c1 RI “oq
u2c1 RI RI « gn
ID U2RB
NO RI “ 0
(3) ID
YES ID
MPIE “ 1
(4) v2c1 RI “ 1
YES
NO (5) U2co
1)
|‘
u2c1 RI
NO
YES
U2RB
YES
(5)
NO
u2Cc1
RE “ 0
22.20
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R8C/3GA 22. (UART2)
(ID1) MPRB (DATA1) MPRB )
1 0|D0|D1| |D7|l|1 0|D0|Dl| |D7|0|1
< >« 1 >
U2SMR5
MP
U2SMR5
MPIE
) 7 /N |
U2RB >< ID1 \ \
\
MPRB RI v o
MPIE ‘0 U2RB
U2RB ID
MPIE
(a) ID
(ID2) MPRB (DATA2) MPRB ( )
1_0|D0|Dl| |D7|l|1 0|D0|Dl| |D7|O|l 1
< . >« 1 >
U2SMR5
MP
/ \ h
e T \\
U2RB ID1 ID2 \ >< / DATA2
MPRB RI “o RI MPIE
MPIE ‘0" ‘0 1
U2RB ID U2RB
(b) ID
MPRB U2RB
MPIE U2SMR5
22.21 @ / /1
)
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R8C/3GA 22. (UART2)
22.6.3 RXD2
URXDF DF2EN “ 1" (RXD2 ) RXD2
3
RXD2 16
3
3
2222 RXD2
C C C

RXD2 D Q D Q D Q URXDF RXD2

(DF2EN )

) | 1 1 [

1. U2MR CKDIR “ 0" ( ) fil(n+1)
(fi=fl f8 132 fC n=U2BRG )
U2MR CKDIR “ 1 ( ) fEXT/(n+1)
(FEXT CLK2 n=U2BRG )
22.22 RXD2
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R8C/3GA 22. (UART2)
22.7 (UART2)
22.7.1 I/O
22.7.1.1
RTS RTS2
“ Ln R-I-SZ
“ Hn RTSZ —CTSZ
RTS
22.7.1.2
u2co CKPOL ‘0" (
) “ Hn
CKPOL “ 17 ( )
<L
OUZC]_ TE “ 111 ( )
«U2C1 TI “ 0" (U2TB )
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R8C/3GA 24, (SSU)

24.6
SSUIICSR
[ICSEL “ 0" (SSU )
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R8C/3GA 25. 12C
25. 12C
12C 12C
25.1
251 I2C 251 12C 252 SCL
SDA 252 12C
25.1 12C
12C
- /
- (
)
] ( scL
SCL “ L
)
-SCL SDA (N
- (
)
SCL( )
SDA( )
ICCR1 MST “ 0
(SCL )
ICCR1 MST “ 1
ICCR1 CKSO CKS3 PINSR IICTCTWI
IICTCHALF (SscL )
( )
ICSR RDRF
“ 1" (ICDRR )
AL “ 1
2C e 6 ( 1)
( )
( NACK
............ 4 (1
12C
- MSB LSB
SDA
-PINSR SDADLYO SDADLY1 SDA
1. 12C 1
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R8C/3GA 25. 12C

/\/
SCL < [IccrR KT
/
- o | » LIcMrR KT
IS
SDA >
[t
_’
ICDRR |
@
-
> ICSR
-]
ICIER I
A 4 d
L >
(TXI TEI RXI STPI NAKI)
25.1 12C
25.2 12C
SCL P35
SDA P3 7
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R8C/3GA 25. 12C
VCC VCC
o
SCL SCL
SCL ® ® _—
scC —
SDA SDA
SDA . ¢ * -
SDA —|
SCL SCL
( ) scL SCL
SDA SDA
SDA SDA
( 1) ( 2)

25.2 SCL SDA

RJJ09B0501-0020 Rev.0.20 2008.11.25 2RENESAS

Page 397 of 594




R8C/3GA 25. 12C
25.2
25.2.1 (MSTCR)
0008h
b7 b6 b5 b4 b3 b2 bl b0
MSTTRC|MSTTRD| MSTIIC | |
0 0 0 0 0 0 0 0
| RIW
b0 “ 0 “ 0"
b1
b2
b3 MSTIIC |SSU 12C 0 R/W
1 (D
b4 |[MSTTRD 1 RIW
b5 |MSTTRC RC 0 RIW
1 ( 2
b6 “ Ou “ on
b7
1. MSTIIC “ 1 ( ) SSU 12C (0193h  019Dh )
2. MSTTRC “1m( ) RC (0120h 0133h )
25.2.2 SSU/IC (SSUIICSR)
018Ch
b7 b6 b5 b4 b3 b2 b1l b0
| | IICSEL
0 0 0 0 0 0 0 0
RIW
bo IICSEL |Ssu/i2C 0 SSuU R/W
1 12C
b1 0" RIW
b2 “ on
b3 0’
b4 0" R/W
b5
b6
b7
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R8C/3GA 25. 12C
25.2.3 (PINSR)
018Fh
b7 b6 b5 b4 b2 b1 b0
SDADLY1]SDADLYO[IICTCHALF[IICTCTWIT IOINSEL
0 0 0 0 0 0 0
RIW
b0 0 RIW
bl
b2 0 0
b3 IOINSEL |1/0 0 /0 PDi(i=0 1 3 4) R/W
PDi PDi_j (=0 7) “ 0" (
)
PDi PDi_j “ 17 ( )
1 10 PDi
b4 | ICTCTWI |12C 2 0 ICCR1 CKSO CKS3 RIW
1 ICCR1 CKSO CKS3
2
b5 [NCTCHALF |12C 1/2 0 ICCR1 CKSO CKS3 R/W
1 ICCR1 CKSO CKS3
1/2
b6 | SDADLYO |SDA b7 b6 RIW
b7 | SDADLYL 00 3xfl RIW
01 11x f1
10 19x f1
11
IOINSEL (1/0
IOINSEL PDi (i=0 1 3 4 PDi_j (j=0 7) “ 1 ( )
/0 “ g 110
PDi
25.3 |OINSEL 1/0 IOINSEL P4 2
1/10
25.3 IOINSEL 11O
PDi PDi_j “ 0 ( ) “ 17 ( )
IOINSEL " 071 “ 117 " 071 " 171

I/0
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R8C/3GA 25. 12C
2524 1IC (ICDRT)
0194h
b7 b6 b5 b4 b3 b2 bl b0
1 1 1 1 1 1 1 1
R/W
b7 bO R/W
ICDRS ICDRS
ICDRS ICDRT
ICMR MLS “ 1(LSB ) ICDRT
MSB LSB
2525 IIC (ICDRR)
0196h
b7 b6 b5 b4 b3 b2 bl b0
1 1 1 1 1 1 1 1
R/W
b7 bO R
ICDRS 1 ICDRR
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R8C/3GA 25. 12C
25.2.6 lIC 1(ICCR1)
0198h
b7 b6 b5 b4 b3 b2 b1l b0
ICE RCVD | MST | TRS | CKS3 CKS2 CKS1 CKSO0
0 0 0 0 0 0 0 0
RIW
[30) CKSO 3 0( 1) b3 b2 b1b0 R/W
bl CKS1 0000 f1/28 RIW
b2 CKS2 0001 f1/40 RIW
b3 CKS3 0010 f1/48 RIW
0011 f1/64
0100 f1/80
0101 f1/100
0110 f1/112
0111 f1/128
1000 f1/56
1001 f1/80
1010 f1/96
1011 f1/128
1100 f1/160
1101 f1/200
1110 f1/224
1111 f1/256
b4 TRS ( 2 3 6) bS b4 R/W
B5 | MST / (5 6|20 49 RIW
01
10
11
b6 RCVD TRS=0 ICDRR R/W
0
1
b7 ICE 12C 0 R/W
(SCL SDA
1
(SCL SDA )
1. 25.4
(1) 25.5 2)
CKS3=0 10Tcyc CKS3=1 20Tcyc
(1Teyc=1/f1(s))
2. TRS
3. 7 SAR
C 1 TRS “ 1"
4. 12C MST TRS “ 0
5. MST
“ o
6. TRS MST MOV
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R8C/3GA 25. 12C
25.2.7 lIC 2(ICCR2)
0199h
b7 b5 b4 b3 b2 bl b0
BBSY SCP | SDAO |SDAOP| SCLO IICRST
0 1 1 1 1 0 1
| RIW
b0 0 “ 17
b1 IICRST |12C 12C RIW
“ 1
12C
b2 “ On “ 1u
b3 SCLO |scL 0 SCL P R
1 SCL “Hr
b4 SDAOP |spDAO SDAO “ 0" R/W
(D
. 1
b5 SDAO |SDA R/W
0 SDA C L
1 SDA “oH”
(12
0 SDA “oL
1 SDA
( “H )
b6 | SCP / BBSY o RIW
(3
TIIRT
b7 BBSY ( 4 RIW
0 (SsCL SDA
C L “Hr )
1 (ScCL “ H” SDA
“ Hn “ Lll )
( 3
0
1
1. SDAO SDAOP “ 0" MOV
2.
3. BBSY SCP “ 0" MOV
4.
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R8C/3GA 25. 12C
25.2.8 lIC (ICMR)
019Ah
b7 b5 b4 b3 b2 bl b0
MLS WAIT | | | BCWP BC2 BC1 BCO
0 0 1 1 0 0 0
RIW
b0 BCO 2 0 12C ( R/W
b1l BC1 Y 1 2) R/W
b2 BC2 b2 b1 b0 R/W
000 9 ( 3)
001 2
010 3
011 4
100 5
101 6
110 7
111 8
(
“ 000b”
b2 bl b0
000 8
001 1
010 2
011 3
100 4
101 5
110 6
111 7
b3 | BCWP |BC BCO BC2 o RIW
(2 4
“ 1
b4 “ 0 “1r
b5 0" RIW
b6 WAIT 0 ( ) RIW
( 5) 1 (
2 “oL )
b7 MLS |MSB /LSB 0 MSB ( 6) R/W
1 LSB
1. “ 000b” SCL “oL
2. BCO BC2 BCWP “ 0" MOV
3. BC2 BCO “ 000b”
BC2 BCO “ 000b”
4.
5. 12C 12c
6. I12C “ Q0
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R8C/3GA 25. 12C

25.29 lIC (ICIER)
019Bh
b7 b6 b5 b4 b3 b2 bl b0
TIE TEIE RIE |NAKIE| STIE | ACKE | ACKBR | ACKBT
0 0 0 0 0 0 0 0
RIW
b0 | ACKBT 0 RIW
“ o
1
“ 1
bl | ACKBR 0 R
“ o
1
“ v
b2 ACKE 0 RIW
1 “ o1
b3 STIE 0 RIW
1 (2
b4 | NAKIE |NACK 0 NACK RIW
/
1 NACK
/
(1
b5 RIE 0 RIW
1
(1
b6 TEIE 0 RIW
1
b7 TIE 0 RIW
1
1.
2. ICSR STOP « STIE “ 17 )
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R8C/3GA 25. 12C
25.2.10 lIC (ICSR)
019Ch
b7 b6 b5 b4 b3 b2 b1l b0
TDRE TEND RDRF |NACKF| STOP AL AAS ADZ
0 0 0 0 X 0 0 0
RIW
b0 ADZ O RIW
(12
b1 AAS 1 RIW
(1 SAR SVAO SVA6 “ g
(
)
b2 AL 12C R/W
/ ( 1) “ 177
( 3
. SCL
SDA SDA
. / SDA
“ g
« RDRF “ 17
b3 STOP ( 1) RIW
17
b4 | NACKF RIW
(1 4 “ 1"
b5 RDRF ICDRS ICDRR RIW
( 1 5) “ 111
SCL 9
—
“ g
b7 TDRE ( 1 6) “ 111 R/W
+ ICDRT ICDRS
ICDRT
« ICCR1 TRS “ 17 ( )
. ( )
1. “q” “« 0"
2. 12C
3. 12C SDA
AL “ 1
4. NACKF ICIER ACKE “1m( “ 17 )
5. RDRF ICDRR “« 0"
6. TEND TDRE ICDRT “« 0"
ICSR NOP 1
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R8C/3GA 25. 12C
25.2.11 (SAR)
019Dh
b7 b6 b5 b4 b3 b2 b1l b0
SVA6 SVAS5 SVA4 | SVA3 | SVA2 SVA1l SVAO FS
0 0 0 0 0 0 0 0
RIW
b0 FS 0 I2C R/W
1
bl SVAO 0 12C RIW
b2 SVA1 RIW
b3 | SVA2 12C RIW
ba SVA3 1 RIW
b5 SVAd SVAO SVA6 RIW
b6 SVA5 R/IW
b7 SVA6 R/IW
25.2.12 lIC (ICDRS)
b7 b6 b5 b4 b3 b2 b1l b0
RIW
b7 bo
ICRDT ICDRS SDA
1 ICDRS ICDRR
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R8C/3GA 25. 12C
25.3
25.3.1
ICCR1 MST o SCL
ICCR1 MST 1 ICCR1 CKSO CKS3
PINSR IHCTCTWI IICTCHALF
SCL 25.4 255
25.4 Q)
PINSR ICCR1
IICTCHALF | HICTCTWI | CKS3 | CKS2 | CKS1 | CKSO f1=5MHz | f1=8MHz |f1=10MHz | f1=16MHz | f1=20MHz
0 f1/28 179kHz | 286kHz | 357kHz | 571kHz | 714kHz
0 0 1 f1/40 125kHz | 200kHz | 250kHz | 400kHz | 500kHz
1 0 f1/48 104kHz | 167kHz | 208kHz | 333kHz | 417kHz
1 f1/64 78.1kHz | 125kHz | 156kHz | 250kHz | 313kHz
0 0 0 f1/80 | 62.5kHz | 100kHz | 125kHz | 200kHz | 250kHz
1 1 f1/100 | 50.0kHz | 80.0kHz | 100kHz | 160kHz | 200kHz
0 f1/112 | 44.6kHz | 71.4kHz | 89.3kHz | 143kHz | 179kHz
0 0 ! 1 f1/128 | 39.1kHz | 62.5kHz | 78.1kHz | 125kHz | 156kHz
0 0 f1/56 89.3kHz | 143kHz | 179kHz | 286kHz | 357kHz
1 f1/80 62.5kHz | 100kHz | 125kHz | 200kHz | 250kHz
0 1 0 f1/96 | 52.1kHz | 83.3kHz | 104kHz | 167kHz | 208kHz
1 1 f1/128 | 39.1kHz | 62.5kHz | 78.1kHz | 125kHz | 156kHz
0 f1/160 | 31.3kHz | 50.0kHz | 62.5kHz | 100kHz | 125kHz
1 0 1 f1/200 | 25.0kHz | 40.0kHz | 50.0kHz | 80.0kHz | 100kHz
1 0 f1/224 | 22.3kHz | 35.7kHz | 44.6kHz | 71.4kHz | 89.3kHz
1 f1/256 | 19.5kHz | 31.3kHz | 39.1kHz | 62.5kHz | 78.1kHz
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R8C/3GA 25. 12C
255 (2)
PINSR ICCR1

IICTCHALF | ICTCTWI | CKS3 | CKS2 | CKS1 | CKSO f1=5MHz | f1=8MHz | f1=10MHz | f1=16MHz | f1=20MHz
0 f1/28 358kHz | 572kHz | 714kHz | 1142kHz | 1428kHz

0 1 f1/40 250kHz | 400kHz | 500kHz | 800kHz | 1000kHz

0 0 f1/48 208kHz | 334kHz | 416kHz | 666kHz | 834kHz

! 1 f1/64 156kHz | 250kHz | 312kHz | 500kHz | 626kHz

0 0 f1/80 125kHz | 200kHz | 250kHz | 400kHz | 500kHz

0 1 f1/100 100kHz | 160kHz | 200kHz | 320kHz | 400kHz

! 0 f1/112 89kHz | 143kHz | 179kHz | 286kHz | 358kHz

! 1 f1/128 78kHz | 125kHz | 156kHz | 250kHz | 312kHz

0 1 0 f1/56 179kHz | 286kHz | 358kHz | 572kHz | 714kHz
0 1 f1/80 125kHz | 200kHz | 250kHz | 400kHz | 500kHz

0 0 f1/96 104kHz | 167kHz | 208kHz | 334kHz | 416kHz

! 1 f1/128 78kHz | 125kHz | 156kHz | 250kHz | 312kHz

! 0 f1/160 63kHz | 100kHz | 125kHz | 200kHz | 250kHz

0 1 f1/200 50kHz 80kHz | 100kHz | 160kHz | 200kHz

! 0 f1/224 45kHz 71kHz 89kHz | 143kHz | 179kHz

! 1 f1/256 39kHz 63kHz 78kHz | 125kHz | 156kHz

0 f1/28 90kHz | 143kHz | 179kHz | 286kHz | 357kHz

0 1 f1/40 63kHz | 100kHz | 125kHz | 200kHz | 250kHz

0 0 f1/48 52kHz 84kHz | 104kHz | 167kHz | 209kHz

! 1 f1/64 39kHz 63kHz 78kHz | 125kHz | 157kHz

0 0 f1/80 31kHz 50kHz 63kHz | 100kHz | 125kHz

0 1 f1/100 25kHz 40kHz 50kHz 80kHz | 100kHz

! 0 f1/112 22kHz 36kHz 45kHz 72kHz 90kHz

! 1 f1/128 20kHz 31kHz 39kHz 63kHz 78kHz

! 0 0 f1/56 45kHz 72kHz 90kHz | 143kHz | 179kHz
0 1 f1/80 31kHz 50kHz 63kHz | 100kHz | 125kHz

0 0 f1/96 26kHz 42kHz 52kHz 84kHz | 104kHz

! 1 f1/128 20kHz 31kHz 39kHz 63kHz 78kHz

! 0 f1/160 16kHz 25kHz 31kHz 50kHz 63kHz

0 1 f1/200 13kHz 20kHz 25kHz 40kHz 50kHz

! 0 f1/224 11kHz 18kHz 22kHz 36kHz 45kHz

! 1 f1/256 10kHz 16kHz 20kHz 31kHz 39kHz
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R8C/3GA 25. 12C

25.3.2 SDA

PINSR SDADLYO SDADLY1 SDA
253 SDA

SDADLY1 SDADLYO =" 00b”

(3x f1 ) 200 s ( = 50kHz)

A
A J

ar
scL
W
ar
SDA ! |
W

]

:
!

E 3x f1 E 300ns (f1 = 10MHz)
H )
SDADLY1 SDADLYO =" 01b” i E
(11x f1 ) i :
: i
g i :
soa H !
o : | :
) ) 1
-~ S
i 11x f1 i 1.1y s (fL = 10MHz)
! ]
SDADLY1 SDADLYO=* 10b" | i
(19x f1 ) : :
i !
] ]
oy H 1
SDA i :
L ! |
= ! ]
f— !

19x f1 E 0.954 s (f1 = 20MHz)
]

SDADLYO0 SDADLY1 PINSR

25.3 SDA
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R8C/3GA 25. 12C

25.3.3
12C 12C 6
4 256 12C
12C
256 12C
12C
TXI  |TIE=1l  TDRE=1
TEl  |[TEIE=1  TEND=1
RXI |RIEE1  RDRF=1
STPI  [STIE=1  STOP=1
NACK NAKI  [NAKIE=1  AL=1(
/ NAKIE=1  NACKF=1)
STIE NAKIE RIE TEIE TIE ICIER
AL STOP NACKF RDRF TEND TDRE ICSR
25.6 12C 12C
13 0”
TDRE TEND ICDRT RDRF
ICDRR “ TDRE ICDRT
“ o |CDRT ICDRS
TDRE ‘1 TDRE “ O 1
STIE “ 1”( ) S‘I’OP 13 OH
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R8C/3GA 25. 12C
25.4 12C
25.4.1 I2C
SAR FS o 12C
254 12C 1
8
(1) 1’C
(a) I12C (FS=0)
s SLA |R/W| A | DATA | A | o | A/K| P |
1 1 1 1 1 1
I: >l 7 ~I< >I‘ »>e i >I< >I |<—>4—>| (n=1 8)
< ! > m > (m=1 )
(b) 12C ( FS=0)
S SLA |R/W|A| DATA | |A/K|S| SLA |RIW|A| DATA |-|A/K|P|
|41;4 7 ;|41;|41;4 nl |‘lA lAA 7 ;Ll;L n2 _ 1 1
I T o ™ R T v |‘_N_’|
1 R ml " m2 N
(n1 n2=1 8)
(ml m2=1 )
(2) 1°C
= LS e e
SCL \ [17\ [8\ [9\ ’17\ [8\ ’9\ [17\ [s\ [9\[
L1 | I I ] | I1 ] | | ]
s SLA RAW A DATA A DATA A P
s SCL “ H SDA “ H’ .
SLA
RIW 1 « o
A SDA “ L"
DATA
P SCL “H SDA “ L” “H
25.4 12C
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R8C/3GA 25. 12C

25.4.2
255 256 (2c
)
(1) ICSR STOP “ O ICCR1
ICE “ 1 ) ICMR
WAIT MLS ICCR1 CKSD CKS3 (
)
(2) ICCR2 BBSY ICCR1
TRS MST BBSY=1 SCP=0
MOV ( )
(3) ICSR TDRE “ 1 ICDRT
1 RIW ) TDRE
“ o ICDRT ICDRS
TDRE “ 1
(4 TDRE “ 1 1 9
ICSR TEND “ 77 ICIER ACKBR
2 ICDRT
ACKBR “ 1
BBSY=0 SCP=0 MOV
scL
“ Lo
(5 2 TDRE “ 1 ICDRT
(6) ICDRT TDRE “ 1
TEND “ 1 ICIER ACKE
“1( “ 1 ) NACK (ICSR
NACKF=1) TEND
NACKF “ o
(7) ICSR STOP “
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R8C/3GA 25. 12C
( SCIS 1 2 3 4 5 6 7 8 9 1 2
( SDA) \_X b7 X b6 X b5 X b4 X b3 X b2 X b1 X b0 / b7 b6
A A= . 1
( SDA) \_ ﬂ
ICSR v 1
TDRE
T Y v
ICSR v \
TEND - ’
ICDRT ::Xk / . RW / /X ‘ 1X\ 2
\ \ / \
ICDRS A RW / ) 1\\
y I
(2 (3)ICDRT “ ) (4)ICDRT e ) OICDRT @3 )
25.5 (’C )(D)
( sa; 0 1 2 3 4 5 6 7 8 U
\
( SDA) J b7 X b6 X b5 X b4 X b3 X b2 X b1 X b0 / X X
4
| /
Lo < \ |/ /
ICSR v
TDRE
e A ,
ICSR v ‘
TEND - \ f —
ICDRT :x N / /
- \ /]
ICDRS \ n / /
) 7]
(3)ICDRT (6) TEND
“ g v
)
25.6 (°C )(2)
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R8C/3GA

25.

25.4.3
)
(1) ICSR TEND
TDRE “ o
(2) ICDRR
ACKBT
@ 1
RDRF “ 1
(4 RDRF “ 7
RDRF
®)
" 111 (
(6) 9
(7) ICSR STOP
RCVD o (

®

25.7

RDRF
ICDRR
“ qn
ICDRR
ICDRR

“ qn

25.8

ICCR1 TRS

ICDRR

SCL “ L

ICCR1

RDRF “r

ICDRR

(12c

RCVD
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R8C/3GA 25. 12C

ICSR
TDRE

ICSR
TEND

ICCR1
TRS

ICSR
RDRF

Q L Q L} Q = Q L

\§ —-——————

S——
——
/
-
——

|
|

) \
/

fi \ =
' \

(1)TEND TRS -0 (2)ICDRR (3)ICDRR
TDRE “ 0

25.7 (2C )
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R8C/3GA 25. 12C

SCL

Ty L
( SDA) J \ b7 X b6 X b5 X ba X b3 X b2 Xb_lX bo / /
ICSEDRF : _‘ | f\_
loeRt : | L
¢ AR
E 77/
Y \‘ Y \ / ‘\ / /
ICDRR X n-l\ / X ”/ /
N / /)
25.8 (1°C )(2)
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R8C/3GA 25. 12C

25.4.4
259 2510
(1°C )
(1) ICCR1 ICE “ 17 ( ) ICMR
WAIT MLS ICCR1 CKSO CKS3
( ) ICCR1 TRS MST “ o
@ 1 9
ICIER ACKBT SDA
8 (RW) * 17 TRS ICSR
TDRE “ 77 TDRE
“ 1 ICDRT
©) ICDRT TDRE “ 1 TDRE
“ 77 ICSR TEND “ 7 TEND
“ 1 TEND “
@) TRS “ o ICDRR
scL
(5) TDRE “ o
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25. 12C

R8C/3GA
F—
- L
S T /
( SDA) A/ \(b7Xb6Xb5Xb4Xb3Xb2Xb1Xb0/ \b7x
|
ICS?DRE o | J
‘o
ICSR v r X 1\
TEND o
- \
ICCR1
TRS - \
ICDRT X 4 1 X \ ) X ‘Ti
ICDRS é\ X / N \ X A I
Ny | |
ICDRR XE N / \ I
:(l)ICDRT ( Y (2)ICDR'I\' ( ) (2)ICDRT ( 3)’
25.9 (12C D)
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R8C/3GA

25. 12C

ICCR1

Q L Q =

Lt

=
-
Al/

(3)TEND

¥

« g

(5)TDRE

25.10

(12C

)@)
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R8C/3GA 25. 12C
25.4.5
2511 2512 (12c
)
(1) ICCR1 ICE “ 1 ) ICMR
WAIT MLS ICCR1 CKSO CKS3
( ) ICCR1 TRS MST “ o
(2 9
ICIER ACKBT SDA
ICSR RDRF 1 ICDRR
( RIW )
(3) RDRF “ 1 ICDRR RDRF “ 1
8 ICDRR scL ¢ LY
ICDRR
4 ICDRR

RJJ09B0501-0020 Rev.0.20 2008.11.25 2RENESAS

Page 420 of 594



R8C/3GA

25. 12C
scL
( ) 9 1 2 3 4 5 6 7 8 9 1
SDA
( ) / \ b7 X b6 X bs X b4 X b3 X b2 X b1 X bo / \ b7 X
scL

SDA
( )

ﬂ
ICSR |
RDRF
‘o

e :

ICDRR X

(2)ICDRR (2)ICDRR

25.11 (12C )(1)

ICSR

ICDRS X

b - )\( p
|

X DR
v/

(3)ACKBT ‘1 (3)ICDRR (4)ICDRR

25.12 (I2C )2)
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R8C/3GA 25. 12C

25.5
25.5.1
SAR FS “ 1
25.13
ICCR1 MST “ 1 scL MST “ O
Sol scL
ICMR MLS MSB
LSB ICCR2 SDAO
SDA
SCL
SDA ><b0><bl><b2><b3><b4><b5><b6><b7
25.13
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25. 12C

R8C/3GA
25.5.2
SDA
ICCR1 MST “ o1 MST “
25.14 ( )
(1) ICCR1 ICE “ 1 ) ICCR1
CKSO CKS3 MST ( )
(2) ICCR1 TRS “ o1 ICSR
TDRE “ 17
(3) TDRE “ o ICDRT
ICDRT ICDRS TDRE
“ 1 TDRE “ 1 ICDRT
TDRE
“ o TRS “
R WA AN AW AN AVAN LAY AR WA
5 £
(SDA) \ bo X b1 X::X b6 X b7 X b0 X::X b6 X b7 X b0 X:
£ {f
ICCRlTRS ;J
ICSR v 5§
TDRE .o - | g L
A \ 5; A jj /4 A f
ICDRT 1 \ )( 2 )( /X 3 /X:
Y N v T
e T N ]
I/ A\ I
(3)ICDRT (3)ICDRT (3)ICDRT (3)ICDRT
(2)TRS “ 1
2514 ( )
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R8C/3GA 25. 12C
25.5.3
ICCR1
MST 1 MST “
25.15 ( )
(1) ICCR1 ICE “ 1 ) ICCR1
CKSO CKS3 MST ( )
) MST “ o1
©) ICDRS ICDRR ICSR
RDRF “ o MST
RDRF ICDRR
RDRF 8
ICSR AL ICDRR
(4 MST “ ICCR1 RCVD “ o1
( ) ICDRR
SCL “ H
R VAN ANAWANAWANLWAVAWANAN
5 i
(SDA; \ b0 X b1 X:gx b6 X b7 X b0 X:g:X b6 X b7 X b0 X:
ICCR1 ' 1"J E )f;
ICCFllTRS - X 5){ g
7t R e I e
A A
\\ X T X /f ' X /f3
s §
| N TN
ICDRR X a X / 1 X 2 /
S St
| / /
(2)(MST ‘1 ) (3)ICDRR (3)ICDRR
25.15 (
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R8C/3GA 25. 12C
25.6
12C 25.16 25.19
ICSR sToP
[ | SSUIICSR IICSEL -
> MSTCR MSTIIC o
[1ccre BBSY |
(1)SCL SDA
1
No " BRSY=0? @ @
Yes (3)
ICCR1 TRS -1 @ 1 (
| MST o1 | ] @
| ®1
ICCR2 scp -0
| BBSY -1 | ] @ ®
I 7) 2
[ icort | :|(4) @ (
I — (8) ICRDT
[ 1csr TEND | ] ©
No G 00
(11) TEND <o
Yes - (12) STOP “ o
ICIER ACKBR
(13)
(6) (14)
ACKBR=0 ?
(15)
Tes | TDRE “« o
[ 1corT | :|(7)
— -
[1csr TDRE |
No (8)
Yes -
No
9)
Yes
[ 1corT |
—>| :
[1csr TEND |
No (10)
Yes -
[1csr TEND -0 | :|(11)
I
[1csr STOP -0 | Ja2
I
ICCR2 scp -0
| BBSY -0 | ] 3
R — -
[ 1csr STOP |
o (14)
Yes -
| ICCR1 RS ) |
MST -0
: as)
[ 1csr TDRE —0 |
25.16 (|ZC
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R8C/3GA 25. 12C

[ Icsr TEND -0 | (1) TEND “ o
I TDRE “ o (1 2
| ICCR1 Tll?S -0 | ) @ (1
| Icsr TDRE -0 | (3) ICDRR (1
[
[ IciER AckBT -0 | @ @1
[
[ IcoRR | Je ®)( =
> ®)
[ icsr RDRF | ] @
(RCVD=1) (2
No 4 ®)( -1)
9)
Yes -
N (10) STOP “ o
Yes
®) (11)
- 1 12)
ICDRR 6 (13)
| | | 1 J®
| (14) RCVD “ o
[ ICIER ACKBT o1 | ] (15)
I @
| ICCR1 RCVD 1 |
I _
ICDRR @)
| i ]
[ Icsr RDRF | N
No 9
Yes -
ICSR STOP -0 | :| (10)
[ _
ICCR2 ScP —0
BBSY -0 v
|
| ~
ICSR STOP
No 12
Yes -
| ICDRR | Ja®
[
[ 1ccr1 RCVD -0 | Jaa
[
[ Iccr1 MST 0 | :|(15)
10 3
21 (1) 2 (®) Q)
®) ICDRR
25,17 (%C )
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R8C/3GA 25. 12C
i | I
1) AAS
[ iIcsr AAS ) | :| @) @
> 2
| IcoRT | | ](2) (3) ICRDT
[ icsr TI;IIQE | } 4)
(%)
3
— (6) TEND
Yes - ™
No S (8) SCL ICDRR
- @ (9)TORE
|ICDRT |
| -
[ icsr TEI\IID | }
No )]
Yes -
| Icsr TEND -0 | :I(G)
[
[ iIccr1 TRS ) | :|(7)
[
| ICDRR | Je®
[
[ icsr TDRE -0 | @
|
25.18 2C
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R8C/3GA 25. 12C
[ ”
|ICSR AAS ) ] @ (1) AAS 0 €D
| (2
|ICER ACKBT -0 ](3
I (3) ICDRR
3
| ICDRR _ ]() @1
> - ®) ( -1)
|ICSR RDRF
(6)
No “) (7) 1)
®( -1)
Yes _
] 9
Yes
(5) (10)
No —
ICDRR (6)
| , ]
|
[ IciEr ACKBT 1 ](n
[
| ICDRR ](&
|
1
|ICSR RDRF
No @ 9)
Yes
ICDRR ](1®
11 (1) ) (8) )
) ICDRR
25.19 (1-C )
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R8C/3GA 25. 12C

25.7
SCL SDA 25.20
2 SCL
( SDA ) f1 2
f1( )
i Y
c c
scL . >
SDA b Q P © " |, scL
|_> SDA
f1
f1 -t >
S N O
25.20
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R8C/3GA 25. 12C

25.8
12C
. SCL * L~
* SCL ( ) SCL
2 “ R SCL
25.21 257 SCL “ L”
SCL
scL _/E/’"vm 5 S = “K
i H é|
scL : : P
4<|>J e 4= L
25.21
257 SsCL * L SCL
ICCR1
CKS3 CKS2 ScL
0 0 7.5Tcyc
1 19.5Tcyc
1 0 17.5Tcyc
1 41.5Tcyc

1Tcyc=1/f1(s)
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R8C/3GA 25. 12C

259 12C
12C SSUIICSR IICSEL “ 1" (1C
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R8C/3GA 26. LIN

26. LIN
LIN RA UARTO LIN
26.1
LIN
26.1 LIN
* Synch Break
* Synch Break
* Synch Field
* Synch Break Synch Field UARTO
1 WakeUp INT1
LIN
r-——F7"+™"™""™>"™""™>">""™>">""™"™""="™"="=""""™""™""™""™>"™"7="=+ 1
I I
Synch Field
RXDO O: $-{ Synch Fie : RA
I I
| TIOSEL=0 [
: RXD !
I I RA
ILSTART — RXDO TIOSEL=1 I
: SBE — L i
| LINE & | RA
| } >
I I
I I
I I UARTO
I Y BCIE SBIE |
I SFIE I
I | UARTO _‘
: ' UARTOTE
I I RA
: MST :
I I
TXDO Oi : UARTO TXD
LINE MST SBE LSTART BCIE SBIE SFIE: LINCR
TIOSEL: TRAIOC
TE: UOC1
26.1 LIN
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R8C/3GA

26.

26.2
26.1

26.1

LIN

LIN

RXDO [P1 5( 1)

LIN

TXDO

P1 4( 1)

LIN

“ qn

26.3

*LIN
*LIN
*LIN

26.3.1 LIN

LIN

LIN

0105h
b7 b6 b5 b4

UOSR

2(LINCR?)
(LINCR)
(LINST)

2(LINCR2)

TXDOSELO

b2

“ 1" RXDOSELO

bl b0

BCE

R/W

bo BCE

Synch Break

R/W

bl

b2

b3

R/W

b4

b5

b6

b7
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R8C/3GA 26. LIN
26.3.2 LIN (LINCR)
0106h
b7 b6 b5 b4 b3 b2 b1l b0
LINE MST | SBE |LSTART| RXDSF | BCIE SBIE SFIE
0 0 0 0 0 0 0 0
RIW
bo SFIE | Synch Field 0 Synch Field RIW
1 Synch Field
bl SBIE | Synch Break 0 Synch Break RIW
1 Synch Break
b2 BCIE 0 RIW
1
b3 | RXDSF |RXDO 0 RXDO R
1 RXDO
b4 | LSTART |Synch Break (1 1 RA RXDO RIW
“ o
b5 SBE |RXDO 0 Synch Break RIW
1 Synch Field
( )
b6 MST |LIN ( 2 0 R/IW
(Synch Break )
1
( RA TXDO OR )
b7 LINE |[LIN 0 LIN R/W
1 LIN ( 3
1. LSTART RXDSF “ g Synch Break
2. LIN LIN (LINE =0)
3. LINE “ 1" (LIN ) RA UARTO ( 263
(D 26.7 2)
)
26.3.3 LIN (LINST)
0107h
b7 b6 b5 b4 b3 b2 bl b0
| | B2CLR | B1CLR | BOCLR | BCDCT | SBDCT | SFDCT
0 0 0 0 0 0 0 0
RIW
b0 | SFDCT |Synch Field 1 Synch Field R
bl | SBDCT |Synch Break 1" Synch Break Synch R
Break
b2 | BCDCT 1 R
b3 BOCLR |[SFDCT 1" SFDCT “ 0 R/W
“ o
b4 BI1CLR |[SBDCT 1 SBDCT “ 0" R/W
“ o
b5 B2CLR |BCDCT 1 BCDCT © 0 R/W
“ o
b6 «
b7
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R8C/3GA 26. LIN
26.4
26.4.1
26.2 26.3 26.4
LIN
(0] RA TRACR TSTART “1" RA TRAPRE
TRA TXDO ‘L
()] RA TXDO LINST SBDCT
“1” LINCR SBIE “1"
RA
(3) UARTO “ B5h
(49 UARTO “ B5h"
(5) ID
Synch Break Synch Field IDENTIFIER
TXDO :%: « [T T TTTT]
v
LINST
VfBlCLR “1”
LINST “1”
SBDCT “0”
TRAIC “1" ¢
IR “0”
1) @ @ (©)] (5)
LINE=1 MST=1 SBIE=1
26.2
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R8C/3GA 26. LIN
RA (1
TRAMR TMOD2 TMODO ~ 000b
RA ‘L (1)
TRAIOC TEDGSEL -1
! -
RA TRAIO P15 (D TRAIOC LIN
TRASR TRAIOSEL1 TRAIOSELO —10b '(FIOSEL C 1y
UARTO  RXDO P15
UOSR RXDOSELO -1
INTL INTL P15 NTT
INTSR INTISEL2 INT1SELO ~001b
-
. -
RA (fL f2 8 fOCO)
TRAMR TCKO TCK2 Synch Break
J TRA
RA Synch Break TRAPRE
TRAPRE
TRA
l p—y
UARTO (D
( 8 1
)
UOMR
UARTO BRG (fL f8 f32) (1
uoCco CLKO CLK1
T BRG
UOBRG
UARTO (1
UOBRG
LIN LIN (1
LINCR LINE <0
LIN (1
LINCR MST 1
LIN (1
LINCR2 BCE o1
LIN LIN
LINCR LINE -1
LIN ( ] )
( Synch Break Synch Field )
LINCR BCIE SBIE SFIE
J Synch Field
LIN
( Synch Break SynchField )
LINST B2CLR BICLR BOCLR -1
é‘) )
1.

26.3

1)
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R8C/3GA

26.

LIN

P

RA

TRACR

TSTART

RA

TRACR

TCSTF

TCSTF=17?

YES|=

NO

LIN Synch Break
LINST

SBDCT

SBDCT=1?

YES

NO

RA

TRACR

RA

TRACR

TCSTF=07?

YES

NO

UARTO UARTO
uoC1 TE
uoTB

UARTO UARTO
uoTB

RA Synch Break

TSTART “1”
RA TRAPRE TRA
TCSTF Hl”
RA
TCSTF Hll)
RA 0 1
Synch Break
Synch Break
SBDCT “1”
CPU 1 2
RA Synch Break
TSTART “0”
RA TRAPRE TRA
TCSTF “0”
RA
TCSTF “0”
RA 0 1
Synch Field
ID

RA

26.4

@)
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R8C/3GA 26. LIN
26.4.2
26.5 26.6 26.8
LIN
1) LIN LINCR LSTART “1" Synch Break
) RA “L Synch Break
LINST SBDCT “r LINCR
SBIE “r RA Synch
Field
(3) Synch Field(55h) RA 0 6
Synch Field UARTO RXDO
LINCR SBE
(4) SynchField LINST SFDCT “1"
LINCR SFIE “r RA
(5) Synch Field RA UARTO
RA  TRAPRE TRA UARTO
ID
(6) 1D
Synch Break | Synch Field P IDENTIFIER
wq
RXDO ., « L] [T T TTTT]
oL S [TTTTTTT]
RXDO o LINCR
/ LSTART “1” || Synch Field
LINCR “1” r/ 0
RXDSF O —
LINST
+—B1CLR ‘1
LINST “1” 4
SBDCT “0”
LINST
W BOCLR “17
LINST “1”
SFDCT “0”
TRAIC “1” ¥ 0 ,El
IR ‘0" ‘
) @ 3 @ © (6)
LINE=1 MST=0 SBE=1 SBIE=1 SFIE=1
26.5
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R8C/3GA 26. LIN
RA (1
TRAMR TMOD2 TMODO ~011b
RA w» ( 1)
TRAIOC TEDGSEL <0
RA TRAIO P15 ( 1] ) (TRAIOC LIN
TRASR TRAIOSEL1 TRAIOSELO ~10b TIOSEL —
UARTO  RXDO P15
UOSR RXDOSELO <1
INT1 INTI P15 TNTT
INTSR INTISEL2 INT1SELO —001b B
! -
RA (fl f2 f8 fOCO) (D
TRAMR TCKO TCK2 Synch Break
J TRA
RA Synch Break ( 1) | TRAPRE
TRAPRE
TRA
l -/
LIN LIN (1
LINCR LINE <0
LIN (1
LINCR MST <0
LIN LIN
LINCR LINE <1
v UARTO RXDO
LIN RXDO (1
(Synch Break or Synch Field ) Synch Break
LINCR SBE Synch Field
1 UARTO
LIN (1
( Synch Break Synch Field )
LINCR BCIE SBIE SFIE
1.

26.6 1)
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R8C/3GA 26. LIN
LIN
( Synch Break SynchFeld )
LINST B2CLR B1CLR BOCLR <1
i —~
RA RA
TRACR TSTART <1
|«
+
RA
TRACR TCSTF
RA
NO TCSTF “1"
TCSTF=1? RA
Jo 1
YES — LIN UARTO
LIN Synch Break RXDO
LINCR LSTART <1
» LSTART “1”
v RXDSF “1"
LIN RXDO RXDO aL
LINCR RXDSF
UARTO
LSTART “1”
NO RXDSF “1”
RXDSF=1? CPU 1 2
_ RA 0
YES 1
< RA UARTO
¥ “
LIN Synch Break LIN Synch Break
LINST SBDCT
RA
Synch Break
NO
SBDCT=1? RA
p— "L"
apL
Synch Break
SBDCT “1”
CPU 1 2
LINCR SBE
“ 0" (Synch Break )
LINST SBDCT
“ 1 RXDSF
" OH RA
26.7 )
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R8C/3GA

26.

LIN

YE

*1
LIN Synch Field
LINST SFDCT
SFDCT=1?
YES
UARTO UARTO
UOBRG
RA Synch Break
TRAPRE
TRA

UARTO UARTO

(UART) ID

LIN Synch Field

( RA
SBDCT
LINCR SBE
“ 1" (Synch Field
LINST SFDCT
‘1 RXDSF

Synch Field

UARTO
( RA
SBDCT

26.8

®)
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R8C/3GA 26. LIN

26.4.3
UARTO (Uoc1 TE “17)
Q/nch Break LINCR2 BCE “1r
( )
26.9
1N
EEpnEEnnEEEE NN
ot
o
N N I o O
x
. -
0 L L L L L L L
LINCR “1” f T
LINE ‘0 — |
UoC1 “1”
TE ‘0" ——1
LINST
B2CLR “1”
LINST “1” r/
BCDCT “0”
TRAIC “1" g
IR “0” i ‘
26.9
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R8C/3GA 26. LIN
26.4.4 LIN
26.10 LIN
LIN
LIN
LIN
RA
TRACR TSTART -0
I«
I
RA
TRACR TCSTF RA
TCSTF “ O
RA
TCSTF=0? NO
YES
UARTO UARTO UARTO
LIN
( Synch Break Synch Field LIN
LINST B2CLR BICLR BOCLR
T LIN
LIN LIN
LINCR LINE <0
26.10 LIN
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R8C/3GA 26. LIN
26.5
LIN Synch Break Synch Break Synch Field
4 RA
26.2 LIN
26.2 LIN
Synch Break RA RXDO “L
Synch
SBDCT Break “Lr
Synch Break RA TXDO “L”
Synch Field SEDCT RA Synch Field 6
BCDCT UARTO
RXDO TXDO
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R8C/3GA 26. LIN

26.6 LIN
Synch Break
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R8C/3GA 27. AID

27. AID

10 A/D 1
PO1 PO2 PO6 P07 PLO PL3

27.1
271 A/D 271 A/D
271 A/D
A/D ( )
(1 oV AvCC
© AD( 2) fAD fAD 2 fAD 4 fAD 8
(fAD=f1 fOCO-F)
8 10
AVCC=Vref=5V @ AD=20MHz
8 + 2LSB
10 + 3LSB
AVCC=Vref=3.3V ¢ AD=16MHz
8 + 2LSB
10 + 5LSB
AVCC=Vref=3.0V ¢ AD=10MHz
8 + 2LSB
10 + 5LSB
AVCC=Vref=2.2V ¢ AD=5MHz
8 + 2LSB
10 + 5LSB
0 1
8 (ANO AN1 AN5 AN6 AN8 ANI11)
A/D .
. RC
( 27.3.3 AD )
1 ( 3) 43¢ AD
(¢ AD=fAD )
1. A/D 10 3FFh 8
FFh
2. 40V AvVCC 55V @ AD 20MHz
3.2V AVCC 4.0v @ AD 16MHz
3.0v AvCC 3.2v ¢ AD 10MHz
2.2V AvVCC 3.0V @ AD 5MHz
@ AD 2MHz
3. 8 10 1 43¢ AD
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R8C/3GA

27. AID

{OCO.F CKS2=1 (AD CKS1 CKSO
—{ 12 o] 12 |_T_| 12 =00b
i =01b ,
CKS2=0 =10b @ AD
=11b
VREFO ADSTBY=0
e O e LITTTTITTY
ADCAP1 ADCAPO |
—00b LTI T T T[T |
RC __=10b, CH2 CHO
ADTRG o—=11b 4 ADO ~
AD1 <
AD2 <
AD3 -t
AD4 -t Vref
AD5 <
AD6 -«
AD7 -«
ADGSEL1 ADGSELO
1T
CH2 CHO0=000b
PO_7/ANO O - Oigq ™!  ADGSELL ADGSELO
CH2 CHO0=001b
P0O_6/AN1 O ) =00b
PO_2/AN5 O CH2 CHO=101b 5 “01b
PO 1/ANG O CH2 _CHO0=110b oigj —O/o—o
— =11b
P1 0/ANS O CH2 CHO=000b s ]
P 1/ANS O CH2 CHO0=001b oigq
p1 gio O—| otz aos o—o %
P1_3/AN11 O — O
OCVREFAN=0 ADEX0=0
- ADEXOzlo\O—
OCVREFAN=1KC 0
(OCVREF) Co
ADDDAEN=0

ADDDAEN=1 o

ADDDAELME

CKSO CKS2 ADCAPO ADCAP1 ADMOD

CHO CH2 SCANO ADGSELO ADGSEL1 ADINSEL
ADEXO ADSTBY ADDDAEN ADDDAEL ADCON1
OCVREFAN OCVREFCR

) OCVREFAN

‘0" ( )
0" ( )

ADEXO0
“ 1 (

C1

OCVREFAN
ADEXO0

27.1 A/D
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R8C/3GA 27. AID
27.2
27.2.1 (OCVREFCR)
0026h
b7 b6 b5 b4 b3 b2 bl b0
| | | OCVREFAN
0 0 0 0 0 0 0
RIW
b0 | OCVREFAN 0 RIW
(1 1

b1 0" RIW
b2
b3
b4
b5
b6
b7

1. ADCON1 ADEXO0 “ 1 (
) OCVREFAN “ 1 ( )
OCVREFAN “ 0" (
) ADEXO0 “ 0 ( )
OCVREFCR PRCR PRC3 “ 1 ( )
A/D OCVREFCR
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R8C/3GA

27. A/ID
2722 AID i(ADi)i O 7)
00C1h 00COh (ADO) 00C3h 00C2h (AD1) 00C5h 00C4h (AD2)
00C7h 00C6h (AD3) 00C9h 00C8h (AD4) 00CBh 00CAh (AD5)
00CDh 00CCh (AD6) 00CFh 00CEh (AD7)
b7 b6 b5 b4 b3 b2 bl b0
X X X X X X X X
b15 b14 b13 b12 b1l b10 b9 b8
0 0 0 0 0 0 X X
10 8 R/IW
(ADCON1 BITS = 1") (ADCON1 BITS = 0")
b0 |AID 8 A/D R
b1
b2
b3
b4
b5
b6
b7
b8 A/D 2 “ On R
b9
blo “ On “ On
b1l
b12
b13
b1l4
b15 R
A/D ADCON1 ADMOD ADINSEL OCVREFCR
10 0 1
ADi 16 8
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R8C/3GA 27. AID
27.2.3 A/D (ADMOD)
00D4h
b7 b6 b5 b4 b3 b2 b0
ADCAP1 | ADCAPO | MD2 | MD1 | MDO CKS2 CKS1 CKSO0
0 0 0 0 0 0 0
RIW
b0 CKSO0 b1 bo RIW
bl CKS1I 00 fAD 8 RIW
01 fAD 4
10 fAD 2
11 fAD 1 (
b2 CKS2 (1 0 f1 R/W
1 fOCO-F
b3 MDO |A/D b5 b4 b3 RIW
b4 MD1 000 RIW
b5 MD2 001 BN
010 0
011 1
100
101
110
111
b6 |ADCAPO | A/D b7 b6 RIW
b7 ADCAP1 00 (ADCONO ADST RIW
) A/D
01
10 RC A/D
11 (ADTRG) A/D
1. CKS2 @ AD 3 A/D
A/D ADMOD
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R8C/3GA 27. AID

27.2.4 A/ID (ADINSEL)
00D5h
b7 b6 b5 b4 b3 b2 bl b0
ADGSEL1 ADGSELO| | SCANO | CH2 CH1 CHO
1 1 0 0 0 0 0 0
RIW
b0 CHO 27.2 R/W
b1l CH1 RIW
b2 CH2 R/W
b3 0" R/IW
b4 SCANO [AD 0 2 R/W
1 4 ( 1)
b5 0" RIW
b6 |ADGSELO |A/D b7 b6 RIW
b7 |ADGSELL 00 PO RIW
01 P1
10
11
1. SCANO “ 1" (4 ) ADGSEL1 ADGSELO “ 01b” ( P1 )
A/D ADINSEL
27.2
CH2 CHO ADGSEL1 ADGSELO =00b ADGSEL1 ADGSELO =01b
000b ANO ANS
001b AN1 AN9
010b AN10
011b AN11
100b
101b AN5
110b ANG
111b
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R8C/3GA 27. AID
2725 A/D 0 (ADCONO)
00D6h
b7 b6 b5 b4 b3 b2 b1 )
| | | ADST
0 0 0 0 0 0 0 0
RIW
Do ADST |AD 0 AD RIW
1 AD
b1 0" © o
b2
b3
Y
b5
b6
b7
ADST (A/ID )
“ 111 A/D A/D
“ Qo A/D
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R8C/3GA 27. AID
2726 A/D 1 (ADCONL1)
00D7h
b7 b6 b5 b4 b3 b2 b1l b0
ADDDAEL |ADDDAEN | ADSTBY | BITS ADEX0
0 0 0 0 0 0 0
RIW

b0 ADEXO0 0 RIW

(1 1 2)
bl 0" R/W
b2
b3
b4 BITS 8/10 0 8 R/W

1 10
b5 | ADSTBY |A/D ( 3 0 AD ( ) RIW
1 AD

b6 | ADDDAEN |A/D 0 RIW

( 4 1
b7 | ADDDAEL |A/D 0 RW

(4 1
1. ADEX0 “ 1 (

OCVREFCR OCVREFAN “ 17 (
OCVREFAN “ 0" (
) ADEX0 “ 0" ( )
2.
3. ADSTBY “ 0" (AID ) “ 1" (A/ID ) @AD 1
A/D
4. AID ADDDAEN “ 17 ( ) ADDDAEL
A/D ADCON1
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R8C/3GA 27. AID

27.3
27.3.1
ANO AN1 AN5 AN6 AN8 AN11 P01 P02 P06 PO7 PLO P13
ANi(i=0 1 5 6 8 11) o
( )
A/D
27.3.2 A/D
272 A/D 273 A/D (¢ AD =fAD )
' < AID > -
DS I
L >
27.2 A/D
AID
2
1
—— PP P—r—>
C ) ()
0¢ AD
439 AD | 1¢ AD 15¢ AD 2.5¢ AD | 2.5¢0 AD | 2¢ AD
2¢ AD
1. 8 10 () 439 AD
273 AID (@ AD = fAD )
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R8C/3GA 27. AID
27.3 A/D A/D
¢ AD
ADCONO ADST “ 1" (A/ID ) A/D
A/D ADST “ 0" (A/ID )
A/D 1 A/D A/D
ADST “ o A/D
ADi
+A/D +
. 2
+ (A/D + +A/D )+
27.3 A/D
A/D

¢ AD=fAD fAD 1 2

¢ AD=fAD fAD 2 3

¢ AD=fAD fAD 3 4

¢ AD=fAD fAD 5 6

A/D @ AD 40

@ AD 42
@AD 1
fAD 2 3
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R8C/3GA 27. AID

27.3.3 A/D
A/D RC
274 AID
ADCAP1 ADCAPO( 1)
=00b
IMFj ADST—‘:D—zlf)bO
(TRCSR ) ADTRGIE =11b AD

ADTRG INTOEN
PD4_5

i=FA B C D k=0 1

ADCAP1 ADCAPO ADMOD
ADST ADCONO

ADTRGJE TRCADCR
INTOEN INTEN

IMFj TRCSR

PD4_5 PD4

1. ADCAP1 ADCAP0=01b

274 AD
27.3.3.1
ADMOD ADCAP1 ADCAPO “ 00" ( )
ADCONO ADST “ 1" (A/D ) A/D
27.3.3.2 RC
ADMOD ADCAP1 ADCAPO “ 100" ( RC)
« ADMOD ADCAP1 ADCAPO “ 100" ( RC)
. RC ( PWM PWM2 )
« TRCADCR ADTRGJE G A B C D) “ 1 (TRCGRj
A/ID )
« ADCONO ADST “ 1" (A/D )
TRCSR IMFj “ o “ 1 AID
RC ( PWM PWM?2 ) 19.
RC 195 ( ) 196 PWM 19.7
PWM?2
27.3.3.3
ADMOD ADCAP1 ADCAPO “ 1k ( (ADTRG))
« ADMOD ADCAPL ADCAPO “ 1 ( (ADTRG))
« INTEN INTOEN “ 17 (INTO )
« PD4 PD4 5 “ o )
« ADCONO ADST “ 1" (A/D )
ADTRG “H “ oL AID
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R8C/3GA 27. AID
27.3.4 A/D
A/D ADi i 0 7 AID
ADi ADi
0 1 A/D A/D
1 A/D
(ADIC IR “ 1 )
1 A/D
A/D ADi ADi
ADMOD ADCAPL ADCAPO “ 00b” (
) ADCONO ADST A/D
A/D ADCONO ADST “ 0 (AID )
AID
A/ID ADi
ADST “ O ADi
27.3.5
A/D ADCON1 ADSTBY “ 0 (AID (
)
A/ID ADSTBY “ 1" (AID ) @AD 1
ADCONO ADST “ 1" (AID )
ADST ADSTBY “ 1
A/D ADSTBY “ O (AD ( )
27.3.6
0 1 (OCVREF)
VREF ADCON1
ADEX0 OCVREFCR OCVREFAN
0 A/D ADO
27.3.7 A/D
A/D
(AVCC GND)
275 AVCC A/D ( ) 276 AVSS
A/D ( )
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27. AID

R8C/3GA

ADDDAEN

A/D

27.5 AvCC

ADDDAEN

A/D

27.6 AVSS

RENESAS
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R8C/3GA 27. AID

27.4
ANO AN1 AN5 AN6 ANS ANI1L OCVREF 1 1
A/D
27.4
27.4
ADINSEL CH2 CHO ADGSELL ADGSELO
ADCON1 ADEX0
1 A/D
8 10
AID .
. RC
( 27.33 AD )
A/D *A/D (ADMOD ADCAP1 ADCAPO “ 00b”
( ) ADCONO ADST “« o
)
« ADST “« o
AID
ANO AN1 AN5 AN6 AN8 ANIL OCVREF 1
AID ADO ANO AN8 OCVREF
AD1 AN1 AN9
AD2 AN10
AD3 AN11
AD5 AN5
AD6 ANG
A/D ADO AD3 AD5
AD6
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R8C/3GA 27. AID

27.5 0
ANO AN1 AN5 AN6 ANS AN11 OCVREF 1
AID
275 0
275 0
ADINSEL CH2 CHO ADGSEL1 ADGSELO
ADCON1 ADEXO0
AID

8 10

A/D .
. RC
( 27.33 AD )

A/D ADCONO ADST “ 0
ANO AN1 AN5 AN6 ANS AN1L OCVREF 1

A/D ADO ANO AN8 OCVREF
AD1 AN1 AN9
AD2 AN10
AD3 AN11
AD5 ANS5
ADG ANG

A/D ADO AD3 AD5
ADG
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R8C/3GA 27. AID
27.6 1
ANO AN1 AN5 AN6 ANS AN11 OCVREF 1
AID
27.6 27.7 1
27.6
ADINSEL CH2 CHO ADGSEL1 ADGSELO
ADCON1 ADEXO0
A/D
8 10
A/D .
. RC
( 27.33 AD )
A/D ADCONO ADST “ O
AD7 A/D
ANO AN1 AN5 AN6 ANS AN11 OCVREF 1
A/D ADO 1 A/D 9 A/D
AD1 2 A/D 10 A/D
AD2 3 A/D 11 A/D
AD3 4 A/D 12 AID
AD4 5 A/D 13 AID
AD5 6 A/D 14 A/ID
ADG 7 A/D 15 AID
AD7 8 A/D 16 AID
A/D ADO AD7
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27. AID

R8C/3GA

ADST

ADCONO

[a)
<
o
=< \\\
1’
d | | | leeesF==="""1T""T7T"""777"7"""°T
> ___|.- T L L] L )
\\\\ N
17 | | | _be-eq i m lllll
\\\\\\\\ o
> | .-T .
\\\\\ A °
||||||||| Amn J-==-1 =" -~
> | .- a ) o
T 2
] R (CC I S B et »
> | _L---T7T N [
\\\\\ a)
< | | e »
= | -7 L
P - L] o
> LT -
\\\\
\\\\\\ »r
= . - —
4
|
o \\ﬁA
4
'
o - N . . i
(a)] a) N 2 2 2
<< < 2 2 3 g

AD6

A/D

AD7

ADIC

IR

“ 00b” (

ADCAP1 ADCAPO

ADMOD

27.7

RENESAS
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R8C/3GA 27. AID
27.7
ANO AN1 AN8 ANI11 2 4 1 A/D
27.7 27.8
27.7
ADINSEL ADGSEL1 ADGSELO SCANO
1 A/D

8 10

A/D .
. RC
( 27.3.3 ADD )

A/D °2 2 A/D
(ADCONO ADST ‘o )
o4 4 AID
(ADST ‘o )
« ADST “« 0"
°2 2 A/D
4 4 A/D
ANO AN1(2 ) AN8 AN9(2 )
AN8 AN11(4 )
(SCANO ADGSEL1 ADGSELO )

A/D ADO ANO ANS8
AD1 AN1 AN9
AD2 AN10
AD3 AN11

A/D ADO AD3
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R8C/3GA

27.

A/D

27.8

ADCONO s J
ADST o
H
:X AN8 >< AN9 XANlOXANllX
-~ N LY
RN \ N
N, “\ “\ ‘\“i
ADO ><_‘ N\ ANS AD
1 M 1
! \ H
O
J L L
AD1 >< \ AN9 A/D
\ \
Voo
1 [
\ B
AD2 X AN10 A/D
1
: [
|
AD3 >< AN11 A/D
: -
: s
ADIC 1 ‘o
IR g
ADMOD ADCAP1 ADCAPO *“ 00b” (
ADINSEL SCANO “ 1" 4
ADGSEL1 ADGSELO “ 01b” (AN8 AN9 AN10 AN11)
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R8C/3GA 27. AID
27.8
ANO AN1 ANS ANI1 2 4 A/D
27.8 27.9
27.8
ADINSEL ADGSEL1 ADGSELO SCANO
A/ID
8 10
A/D .
. RC
( 2733 AD )
A/D ADCONO ADST “ 0
2 2
o4 4
ANO AN1(2 ) AN8 AN9(2 )
ANS AN11(4
(SCANO ADGSEL1 ADGSELO )
A/D ADO ANO ANS
AD1 AN1 AN9
AD2 AN10
AD3 AN11
A/D ADO AD3
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R8C/3GA 27. AID

ADCONO © 1 J
ADST 0"
:X AN8 X AN9 XANlOXANllX AN8 X AN9 XANlOXANllX AN8 X
=~ < LN N \\\ \\ : bl N \\\ \\‘ \\ : =~ N
™ \\‘ \‘\ \‘\ E \¥ \\‘ “\ “\i b
T . X L) .
ADO ><_‘ AN8 A/D >< AN8 A/D X AN AD
1 . \ \ M \
R R
v \ Y \ | \ Y
AD1 >< AN9 AD >< AN9 A/D
) [} Al \
R o
] [ [} ] ]
A BN v 1\
AD2 X AN10 A/D X AN10 A/D
1 1
H \ T ]
- -
AD3 >< AN11 A/D ><AN11 AID
: - : -
y 4 y 4
ADIC 1 0 0
IR « g
ADMOD ADCAP1 ADCAPO “ 00b” ( )
ADINSEL SCANO 1" 4
ADGSEL1 ADGSELO “ 01b” (AN8 AN9 AN10 AN11)
27.9
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R8C/3GA

27. AID
279 A/D
A/D 27.10 c
( ) T
RO R AD ( ) X Y(Y 10
1024 8 256)
U
VC VC= VIN{l—e C(R0+R>}
t=T VC = VIN—éVIN: V|N(1—>—<)
1
e CRoR = X
Y
L X
“cworR)C MY
RO=-—— ' __R
Ce In5
Y
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R8C/3GA

27. AID
27.10 VIN VC 0.1LSB
T C VC 0  VIN-0.J/1024)VIN RO
(0.1/1024) 10 A/D A/D
0.1LSB 0.1LSB
© AD=20MHz T=0.750 s T C
RO
T=0.75u s R=10kQ C=6.0pF X=0.1 Y=1024
6
Ro= —_ 0:75x10 57 —10% 10°% 35 10°
6.0x 102 e In 2L
8 * M024
A/D () 0iLSB RO
3.5kQ
RO R (10kQ)
VA VA I
V|N__

C (6.0pF)
b T

3

27.10
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R8C/3GA 27. AID
27.10 A/D
« ADMOD ADINSEL ADCONO (ADST ) ADCON1
OCVREFCR AID ( )
. 0 1 A/D CPU
A/D ® AD
@ AD fOCO-F
*VREF AVSS 0.1p F
*AID
*AID CMO CMO02 ¢ 1 (
) “ 0 ( )
*AID FMRO FMSTP “ 17 ( )
«fOCO-F ADMOD CKS2
*AD ADCONO ADST “ 0" (AID )
A/D
A/D ADi
ADST "o ADi
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R8C/3GA 28. D/A
28. D/A
8 R-2R D/A 2 D/A
28.1
DIA DAI (=0 1) DACON
DAIE “ 17 ( ) DIA PDO
PDO 6 PDO 7 0 ( )  PURO PUO1 0 (
V DAi nin 10 )
V=Vrefx n/256(n=0 255)
Vref:
28.1 DI/A 28.1 D/A 28.2 DI/A
28.1 DI/IA
D/A R-2R
8
2 (DAO DA1)
DAO
. :
R-2R oall O+ bao
1
DAOE
DAL
I :
R-2R O/O—O DAL
1
DALE
28.1 DI/A
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R8C/3GA 28. D/A

SN SFARAFARIFARYP/

avss O
VREF ()

i=0 1

1 DAI “ 2AR”

28.2 DIA
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R8C/3GA 28. D/A

28.2
28.2.1 DJ/Ai (DAN(I=0 1)
00D8h (DAO) 00D%h (DA1)
b7 b6 b5 b4 b3 b2 b1l b0
0 0 0 0 0 0 0 0
RIW
b7 bo|D/A 00h FFh R/IW
D/A DAIE (i=0 1)
“ 0 ( ) DAI “ 00h” R-2R
28.2.2 DIA (DACON)
00DCh
b7 b6 b5 b4 b3 b2 b1l b0
| | | | DALE DAOE
0 0 0 0 0 0 0 0
RIW
) DAOE |D/AO 0 RIW
1
b1l DA1E |D/A1 0 R/W
1
b2 “ 0 “ o
b3
b4
b5
b6
b7
D/IA DAIE (i=0 1)
“ 0 ( ) DAI “ 0oh” R-2R
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R8C/3GA 29.
29. A
Al
A2 Al A2
1 2 Al A2 1
2
29.1
VCOUTI(i=1
2) LVREF
Al A2
29.1 29.1 A 29.2
A
29.1 A
Al A2
LVCMP1 LVCMP2
LVREF
VW1C VW1C3 | VCA1 VCA13
Al A2
( (
) )
LVCMP1 LVCMP2
LVCMP1 LVCMP2

(fOCO-S n )% 2
n 1 2 4 8
LVCOUT1 ( LVCOUT2 (

)

)
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R8C/3GA 29.
1
VW1F1 VWI1F0
=00b
foco-s
10C0-512 =y
f0CO-S/4 ilO CM1POR
VCA22 VEAZE  i5c0.si8 =20
0
VW1C1
Lvemr1 O oo cm0E
1 P o~ o110 LvcouT1
VCA21
0
— o o—— |
1 >
2 VW2F1 VW2F0
=00b VW1C0 ———
fOCO-S ~oib IRQ1SEL
fOCO-S/2 _0:10b CM2POR
fOCO-S/4_—bO
VCA24 VA2 foco-si8 o
0
Lvemr2 O o0 vwacd _gﬁooe
1 . o1 LvcouT2
1VCA23
LVREF O—e—0
0
VW2C0 —>
IRQ2SEL
VCA13 VCA1
VCA21 VCA22 VCA23 VCA24 VCA26 VCA27 VCA2
VWICO VWIC3 VWIFO VWIFL1 VWIC
VW2C0 VW2C2 VW2F0 VW2F1 VW2C
CMIPOR CM2POR CMIOE CM20E IRQISEL IRQ2SEL CMPA
29.1 A
29.2
LVCMP1 Al
LVCOUT1 Al
LVCMP2 A2
LVCOUT2 A2
LVREF
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R8C/3GA 29.
29.2
29.2.1 / (CMPA)
0030h
b7 b6 b5 b4 b3 b2 b1l [0
COMPSEL| |IRQ25EL|IRQ1$EL| CM20E | CM10E |CM2POR CM1POR
0 0 0 0 0 0 0
RIW
b0 [CMIPOR|LVCOUT1 0 Al RIW
LVCOUT1
1 Al
LVCOUT1
bl [CM2POR|LVCOUT2 0 A2 RIW
LVCOUT2
1 A2
LVCOUT?2
b2 | CM1OE [LvVCOUT1 0 RIW
1
b3 | CM2OE [LvCOUT2 0 RIW
1
b4 |IRQISEL 1/ Al 0 RIW
1
b5 | IRQ2SEL 2/ A2 0 RIW
1
b6 0 RIW
b7 |COMPSEL / A 0 IRQISEL IRQ2SEL RIW
1 IRQISEL IRQ2SEL
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R8C/3GA 29.
29.2.2 (VCAQC)
0031h
b7 b6 b5 b4 b3 b2 b1l b0
| | |VCAC2 VCAC1
0 0 0 0 0 0 0 0
| RIW
b0 (0} “ 0
bl VCAC1 Al 0 R/W
(1 1
b2 | VCAC2 A2 0 RIW
( 2 1
b3 0 0
b4
b5
b6
b7
1. VCAC1 “ 0 ( ) VW1C VW1C7 VCAC1
“ 0 VW1C7
2. VCAC2 “ 0" ( ) VW2C VW2C7 VCAC2
“ 0 VW2C7
29.2.3 1 (VCAl)
0033h
b7 b6 b5 b4 b3 b2 bl b0
| | VCA13
0 0 0 0 1 0 0 0
RIW
b0 0" RIW
b1
b2
b3 VCA13 A2 0 LVCMP2 R
( 1 1 LVCMP2
A2
b4 0 R/W
b5
b6
b7
1. VCA2 VCA27 “ 17 ( A2 ) VCA13
VCA2 VCA27 “ 0 ( A2 ) VCA13 “ 1" (VCMP2
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R8C/3GA 29.
29.2.4 2 (VCA2)
0034h
b7 b6 b5 b4 b3 b2 bl b0
VCA27 | VCA26 | VCA25 | VCA24 | VCA23 | VCA22 | VCA21 | VCA20
OFS LVDAS “ 1
0 0 0 0 0 0 0 0
OFS LVDAS “« 0
0 0 1 0 0 0 0 0
RIW
b0 | VCA20 (1 |o RIW
1 ( 2
bl | VCA21 Al 0 RIW
1 LVREF
b2 | VCA22 [LvCMP1 0 (VCC) RIW
1 LVCMP1
b3 | VCA23 A2 0 RIW
1 LVREF
b4 | VCA24 [LvCMP2 0 (VCC) (Vdet2_0) RIW
1 LVCMP2 (vdet2_EXT)
b5 | VCA25 0 ( 3) 0 0 RIW
1 0
b6 VCA26 1/ Al 0 1/ Al R/W
( 4) 1 1/ Al
b7 VCA27 2/ A2 0 2/ A2 R/W
( 5 1 2/ A2
1. VCA20 VCA20 9.3 VCA20
2. VCA20 “1m ( ) CM1 CM10 “1m( )
3. VCA25
4 1/ Al VW1C VW1C3
VCA26 “ 1
VCA26 “« Qo “ 17 td(E-A) 1/ Al
5. 2/ A2 VCA1 VCA13
VCA27 “
VCA27 “ “ 1 td(E-A) 2/ A2
VCA2 PRCR PRC3 “ 1 ( )
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R8C/3GA 29.
29.2.5 1 (VW1C)
0039h
b7 b6 b5 b4 b3 b2 b1l b0
VW1C7 VW1F1 | VW1F0 | VW1C3 | VW1C2 | VWIC1 | VW1CO0
1 0 0 0 1 0 1 0
RIW
B0 | VW1CO Al 0 R/W
( 1) 1
bl | VWICL Al 0 RIW
2) (
1
(
b2 VW1C2 Al [ 0 ] R/W
( 3 4 0”
"1 ]
b3 | VWIC3 Al 0 LVCMP1 R
(3 1 LVCMP1
Al
b4 | VWIFO b5 b4 RIW
b5 | VWIFL 00 fOCO-S 1 RIW
01 fOCO-S 2
10 fOCO-S 4
11 fOCO-S 8
b6 0’ R/W
b7 | VWICY Al 0 LVCMP1 RIW
( 5) 1 LVCMP1
1. VW1CO0 VCA2 VCA26 “ 1 ( Al
VCA26 “ 0" ( Al ) VW1CO0 “ 0" ( VW1CO0
“ 17 ( ) 29.3 Al
2. Al VW1C1
.« o “ pr
3. VWic2 VW1C3 VCA2 VCA26 S ( Al )
4. “ 0" “ 0" ¢ 1 )
5. VW1C7 VCAC VCAC1 “ 0 ( VCAC1
“ 0" VW1C7
VWI1C PRCR PRC3 “ 1 ( )
VWI1C VWIC2 ‘1 VWIC
VW1C2 “ o
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R8C/3GA 29.
29.2.6 2 (VW2C)
003Ah
b7 b6 b5 b4 b3 b2 b1l b0
VW2C7 | VW2C6 | VW2F1 | VW2F0 | VW2C3 | VW2C2 | VW2C1 | VW2C0
1 0 0 0 0 0 1 0
RIW
B0 | VW2C0 A2 0 RIW
(1 1
bl | VW2C1 A2 0 RIW
( 2 (
1
(
b2 VW2C2 A2 [ 0 ] R/W
( 3 4 0"
[ ]
b3 VW2C3 |WDT 4) 0 R/W
1
b4 | VW2FO b5 b4 RIW
b5 | VW2F1 00 fOCO-S 1 RIW
01 fOoCO-S 2
10 fOCO-S 4
11 fOCO-S 8
b6 | VW2C6 0" RIW
b7 VW2C7 A2 0 LVCMP2 R/W
( 5 1 LVCMP2
1. VW2CO0 VCA2 VCA27 “ 1 ( A2
VCA27 “ 0" ( A2 ) VW2CO0 “ 0" ( VW2CO0
“ 17 ( ) 29.4 A2
2. A2 vW2C1
. o “ g
3. Vw2C2 VCA2 VCA27 “ 1 ( A2
4. “ 0" “ 0" “ 0" (1 )
5. VW2C7 VCAC VCAC2 “ 0 ( ) VCAC2
“ 0" VW2C7
VW2C PRCR PRC3 “ 17 ( )
VW2C VW2C2 ‘o1 VW2C
VW2C2 “
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R8C/3GA 29.
29.3
29.3.1 Al
td(E-A)(  33. ) VWIC VW1C3
Al
(1) VCA2 VCA21 ‘1" (LVREF )
(2) VCA2 VCA22 ‘1" (LVCMPL )
(3) VCA2 VCA26 "1 Al )
29.3.2 A2
td(E-A)( 33 ) VCA1 VCA13
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(1) VCA2 VCA23 “ 1" (LVREF )
(2) VCA2 VCA24 “ 1" (LVCMP2 )
(3) VCA2 VCA27 "1 ( A2 )
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LVCOUTIi(i=1 2) LVREF
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) 29.3 Al (
29.3 Al
|
1 CMPA COMPSEL “ 1" (IRQISEL IRQ2SEL )
) VCA2 VCA21 “ 1" (LVREF ) VCA22 “ 1" (LVCMP1
)
3 VCA2 VCA26 17 ( Al )
4 td(E-A)
5 CMPA IRQ1SEL
6 VW1C VWIFO VWIF1 VW1C VWI1C1 1 (
)
7 1) VW1C | VWI1C1 0" ( —
g VCAC VCAC1 VW1C VWIC7
9 VW1C VW1C2 Q"
0 oMl CM14 0 ( —
)
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1. VWI1CO “« 6 7 @ )
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(LVREF) , !
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1
1
1
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1
1
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1
“ 1“ 1
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H ] 1
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VW1C2 !
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( ) !
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H
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LVCOUT1 H
(CM1POR=0 )k o !
H
1
H
- “ 1 P | -
VW1C2 !
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VWIC1L “ o VCMP1IC “q i i NI
) 1 !
VCAC1 “ 0 ( ) IRQ1SEL=1 . g LI
VWIC? “ 0" (LVCMPL (RQ o I i
. g
LVCOUT1
(CM1POR=0 ) o
1
'd 1
“ qn :
VW1C2 !
VWIC1L “ o “ o '
)
VCAC1 “ o ( ) i
VW1C7 “ 1" (LVCMP1 I\ECMPNC ‘v _r
) (IRQ1SEL=1 ) o H
: 1 1
1 ) )
“qn H i I
LVCOUT1 : |
(CM1POR=1 ) o !
VWICI VWIC2 VWIC3 VWIC7 VWIC
VCAC1 VCAC
CM1POR IRQISEL CMPA
VCA2 VCA26=1( Al )
VWIC VW1C0=1( Al )
CMPA CM10E=1(
VCA2 VCA22=1(LVCMP1
CMPA COMPSEL=1(IRQISEL IRQ2SEL )
29.2 Al ( )
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LVCMP1 T
(LVREF) '
i
“
VW1C3
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1
]
1
]
1
1 4//(
]
“ qr
VW1C2
“ o |
]
VW1C1 « 17 ! ~ o e
( ) VCMP1IC “ 1
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(IRQ1SEL=1 ) o i
i
“ 0
LVCOUT1
(CM1POR=0 X g
_
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VWi1c2
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VWic1 ! 4
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LVCOUT1
(CM1POR=0 ) o
~ 1
1
0
' « g V-
VWi1c2
VW1CL 1 i
)
VCAC1 “ 0 ( ) VCMP1IC s -~ “ 0
VWI1C7 “ 1" (LVCMP1 IR
(IRQ1SEL=1 ) o
i
“ 1" }
LVCOUT1
(CM1POR=1 )
L 0
VWIC1 VWIC2 VWIC3 VWIC7 VWIC
VCAC1 VCAC
CM1POR IRQISEL CMPA
VCA2 VCA26=1( Al )
VWI1C VW1C0=1( Al )
CMPA CM1OE=1(
VCA2 VCA22=1(LVCMP1 )
CMPA COMPSEL=1(IRQISEL IRQ2SEL )
29.3 Al ( )
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29.4.2 A2
29.4 A2 29.4 A2
) 295 A2 (
29.4 A2
1 CMPA COMPSEL “ 1" (IRQISEL IRQ2SEL )
) VCA2 VCA23 “ 1" (LVREF ) VCA24 “ 1" (LVCMP2
)
3 VCA2 VCA27 1 A2 )
4 td(E-A)
5 CMPA IRQ2SEL
6 VW2C VW2F0 VW2F1 VW2C VW2C1 17 (
)
21 VW2C | VW2C1 0" ( —
g VCAC VCAC2 VW2C VW2C7
9 VW2C VW2C2 0"
10 |1 CM14 0 ( —
)
11 x 2 —( )
12 |[vwzC VW2C0 1 A2 )
1. VW2C0 “« 0 6 7 4l )
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]
1
]
]
)
]
)
“ 1n 1
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H 1 1
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VW2C2 !
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(IRQ2SEL=1 » o
H
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.
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H
1
H
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VW2C2 !
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1
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VCAC2 © 0" ( ) IRQ2SEL=1 . LI
VW2C7 “ 0" (LVCMP2 (RQ > o T i
.
LVCOUT2
(CM2POR=0 ) g
\
1
r 1
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VW2C2 !
VW2C1 “ o <o T
)
VCAC2 “ o ( ) -
VW2C7 “ 1" (LVCMP2 ?ECMPZIC ‘1
) (IRQ2SEL=1 ) g H
: 1 1
1 1 1
I H 1 1
LVCOUT2 : |
| (CM2POR=1 ) g !
VCAL3 VCAL
VW2C1 VW2C2 VW2C7 VW2C
VCAC2 VCAC
CM2POR IRQ2SEL CMPA
VCA2 VCA27=1( A2 )
VW2C VW2C0=1( A2 )
CMPA CM20E=1{
VCA2 VCA24=1(LVCMP2
CMPA COMPSEL=1(IRQISEL IRQ2SEL )
29.4 A2 ( )
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]
1
1
1
1
1 1
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1 1
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1 1
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( ) VCMP2IC 1
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(IRQ2SEL=1 ) o i
1
-
LVCOUT2
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1
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H
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LVCOUT2
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LVCOUT2
(CM2POR=1 Y
L 0
VCA13 VCA1L
VW2C1 VW2C2 VW2C7 VW2C
VCAC2 VCAC
CM2POR  IRQ2SEL CMPA
VCA2 VCA27=1( A2 )
VW2C VW2C0=1( A2
CMPA CM20E=1( )
VCA2 VCA24=1(LVCMP2 )
CMPA COMPSEL=1(IRQ1SEL IRQ2SEL
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29.5 Al A2
Al A2 2
11
2951
CMPA COMPSEL “ 1" (IRQISEL IRQ2SEL ) IRQISEL(i=1
2) “ OH Ai
VWiC VWiC2 LT
Ai
29.5.2
CMPA COMPSEL “ 1" (IRQISEL IRQ2SEL ) IRQISEL(i=1
2) “ 1” Ai
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VWiC VWiC2
“r VCMPIIC IR 1 ( )
VCMPIIC 11.3 11152
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B Bl
B3 2
30.1
IVREFi(i=1 3)
30.1 B 30.1 B 30.2
30.1 B
IVCMPi
IVREFi
INTCMP INTICOUT
i=1 3
INT3F1 INT3FO
¢ =01b
8 =105 No
32 =11b o
INT3EN T
INT3 INT3CP0O=0 INT3FL1 INT3FO
=00b
@ ) —o _ INT3PL=0
VeMP3 O——# INT3CPO=1 TZOOD
} INT3PL=1
IVREF3 O—— —D INT3COUT
INTICOUT
ivempPr O——1F _D INTLEN NTT
IVREF1 O——— INT1CPO=1 _(I)l\(l)'li'lFl INT1FO
—o INT1PL=0
3 ) 4
TNTT INT1CP0=0 —00b
IINTlPL:l
INTIF1 INT1FO
{1 =01b
fg =100 )\:
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INTICPO INTICOUT INT3CPO INT3COUT INTCMP
INTLEN INT1PL INT3EN INT3PL INTEN
INTLFO INT1F1 INT3FO INT3F1 INTF
30.1 B

RJJ09B0501-0020 Rev.0.20 2008.11.25 2RENESAS
Page 488 of 594




R8C/3GA

30.

30.2
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30.2
30.2.1 B O(INTCMP)
01F8h
b7 b6 b5 b4 b3 b2 bl b0
INT3COUT | INT3CPO |INT1CIOUT| INT1CPO
0 0 0 0 0 0 0 0
RIW
b0 INTICPO Bl 0 B1 RIW
1 Bl
b1 0" RIW
b2
b3 [INT1ICOUT B1 0 IVCMP1 IVREF1 Bl R
1 IVCMP1 IVREF1
b4 INT3CPO B3 0 B3 R/W
1 B3
b5 0’ R/W
b6
b7 |INT3COUT B3 0 IVCMP3 IVREF3 B3 R
1 IVCMP3 IVREF3
30.2.2 0 (INTEN)
01FAh
b7 b6 b5 b4 b3 b2 bl b0
| INT3PL | INT3EN | | | INTIPL | INTLEN | INTOPL | INTOEN
0 0 0 0 0 0 0 0
RIW
b0 | INTOEN [|NTo 0 RIW
1
bI™ [ INTOPL [\NTo (12 |0 RIW
1
b2 | INTIEN |71 0 RIW
1
b3~ | INTIPL [|N71 (12 |0 RIW
1
b4 0’ RIW
b5
b6 | INT3EN [|\T3 0 RIW
1
b7 [ INT3PL [|\T3 (12 |0 RIW
1
1. INTIiPL (=0 1 3) “ 1" ( INTIIC POL “ 0" (
2. INTiPL INTIIC IR “ 1 ( )

11.8.4
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30.2.3 INT 0 (INTF)
01FCh
b7 b6 b5 b4 b3 b2
INT3F1 | INT3FO | INT1F1 | INT1FO | INTOF1 | INTOFO
0 0 0 0 0 0
R/W
b0 INTOFO m b(l)bg R/W
bl INTOF1 R/W
01 fl
10 8
11 f32
b2 INT1FO INT1 bgbé R/W
b3 INT1F1 R/W
01 fl
10 f8
11 f32
b4 0’ R/W
b5
b6 INT3FO m b(7)b05 R/W
b7 INT3F1 R/W
01 fl
10 8
11 f32
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B
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2
2 INTF
3 INTCMP [INTICPO ‘ 1( )
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5 [INTEN _ [INTIEN 1 )
INTIPL
6 INTIIC ILVL2 ILVLO
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i=1 3
30.2 Bii 1 3)
INTCMP INTICOUT “ 1"
INTICOUT “ 0
Bi INTEN INTIiEN “ 1 ( )
Bi
30.4 Bl B3
s
INTCMP “1 i i—
INTICOUT “ o _ |
. o :
INTIIC “ 17 : / : v \E\
1
IR T
INTF INTIF1  INTiFO =00b( )
INTEN INTIPL =1( )
i=1 3
30.2 Bi(i 1 3)
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30.3.1 Bi (=1 3)
Bi  INTi
INTF INTIFL  INTiFO
Bi INTICOUT 3 INTIIC
IR “ 1 )
30.3 Bi 30.4 Bi

INTIF1 INTIFO
=01b
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8 —\oiﬂo
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f32 ———0 INTIEN

NT INTICP0=0 INTIF1 INTIFO
=00b
———o0
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INTICPO=1 =00b

INTIPL=0

INTICOUT L o
IVCMPi O_ INTIPL=1
wRreri ( )—
INTICPO INTICOUT INTCMP
INTIFO INTIF1 INTF
INTiEN INTIPL INTEN
i=1 3
30.3 Bi
INTICOUT
]
)
]
INTIIC
IR
o
1. INTIF INTIF1 INTiFO “ 01b” “ 10b” “ 11b” ( )
=1 3
30.4 Bi
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30.4 Bl B3
B B1 B3 2
Bi(i=1 3) INTi(i=1 3) INTiIC (IR
ILVLO ILVL2 ) 1
Bi INTEN INTIEN “ 1 (
INTEN INTiPL INTiIC POL
3
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31.
CPU 3
31.1
31.1 ( 311 11 1.2 R8C/
3GA ) 31.2
31.1
3 (CPU )
31.1
(1
0 3
( ROM)( 3)
A B C D |FMRL FMR14 FMR15 FMR16 FMR17
( ) A B CD
8
0 3 1,000
C 2 ROM)( 3)
A B C D [10,000
( )
ID
ROM
1. VCC=2.7V 5.5V 2.7V
2.
n (n=1,000 10,000 ) n
1K A
1024 1
100
3. 31.1 R8C/3GA
31.2
CPU
CPU
ROM ROM ROM
ROM ROM ROM
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ROM ROM ( )
31.1 RS8C/3GA
ROM ROM
ROM
ROM ROM CPU
ROM (
) ROM ROM
ROM 8KB ROM 16KB
03000h NP 03000h N
B 1K B 1K
Cc 1K c 1K
D 1K
03FFFh b K 03FFFh
| 1
I I ! !
I I ! '
i I ! '
i I ! !
I | ! !
I I ! !
I I ! !
I I ! !
| I ! '
I | ! !
i I ! !
I I ! !
| | ! '
| | 1 [}
I I ! !
: | ocoooh
geo00n PR
: 0E000h ; ROM
(gpig%%} 12K OF000h o
n : .
OFg00n 0:2K OFFFFh
ROM ROM
ROM 24KB ROM 32KB
03000h NP 03000h NP
B 1K B 1K
c 1K Cc 1K
D 1K D 1K
03FFFh O3FFFh
[} I
1 |
i | | |
| | | |
| 1 1 1
| 1 1 1
| 1 : :
| o .
: | 08000h
I 1
0A000h 3:16K
h 3:8K OBFFFh
OBFFF
0C000h 0C000h ROM
2:8K 2:8K
0E000h : 0EQ00h ;
0F000h 1:4K OF000h 1:4K
OFFFFh 0:4K OFFFFh 0:4K
ROM ROM

31.1 R8C/3GA

RJJ09B0501-0020 Rev.0.20 2008.11.25 RENESAS

Page 496 of 594




R8C/3GA

31.
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ROM

31.3.1 ID

ID
(OFFFCh OFFFEh ) *“ FFFFFFh’
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12.
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31.3.2 ROM
ROM
OFS 13.
ROMCR “ 1" ROMCP1 “ o ROM
ROM
ROM CPU
OFS
31.3.3 (OFS)
OFFFFh
b7 b6 b5 b4 b3 b1 b0
|CSPROINI LVDAS VDSEL1|VDSELO|ROMCP1 ROMCR WDTON|
1 1 1 1 1 1 1 ( 1
RIW
b0 WDTON 0 RIW
1
b1 1" RIW
b2 ROMCR |ROM 0 ROM R/W
1 ROMCP1
b3 ROMCP1 |ROM 0 ROM R/W
1 ROM
b4 VDSELO 0 ( 2)[b5pe RIW
01 2.85V (vdet0_2)
10 2.35V (Vdet0_1)
11 1.90V (vdet0_0)
b6 LVDAS 0 ( 3) 0 0 R/W
1 0
b7 | CSPROINI 0 RIW
1
1. OFS OFS “ FFh"
2. VDSELO VDSEL1 0
3. 0 LVDAS “ Q" 0
)
OFS
OFS
LVDAS ( 0 )
0 Vdet0 VDSELO VDSEL1
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314 CPU
CPU CPU ROM
ROM
ROM ROM
CPU
CPU 0 (EWO ) 1 (EwW1
)
313 EWO EW1
31.3 EWO EW1
EWO EW1
ROM ROM
RAM( ROM RAM
)
ROM
ROM ROM
CPU CPU
ROM
CPU
)
FST FST7 FST FST7 FST5
FST5 FST4 FST4
FMR2 FMR2 FMR20
FMR20 FMR21 “ 1 FMR21 ‘1
FMR2 FMR20 FMR22 ( )
“ FMR2 FMR20 FMR22
“ g0
CPU 20MHZ 20MHZ
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31.4.1 (FST)
01B2h
b7 b6 b5 b4 b3 b2 b1l b0
FST7 FST6 FST5 FST4 | | LBDATA | BSYAEI [ RDYSTI
1 0 0 0 0 X 0 0
RIW
b0 | RDYSTI 0 R/W
(1 4 1
bl | BSYAEI 0 RIW
(2 4 1
b2 | LBDATA |LBDATA 0 R
1
b3 “ 0 “ 0
b4 | FST4 ( 3 0 R
1
b5 FST5 / 0 / R
( 3) 1 /
b6 FST6 0 R
1
b7 FST7 / 0 R
1
1. RDYSTI “ 1" ( )
2. BSYAEI “ 1 ( )
3. “ 1 ( )
4. “ 1" FMRO FMRO1 “ 0" (CPU )
RDYSTI ( )
FMRO RDYSTIE “ 1 ( )
RDY STI
A )
RDY STI “ 0 ( )
[ o ]
“ o
[T ]
FMRO RDYSTIE “1” RDYSTI
“ q
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BYSAEI ( )
FMRO BSYAEIE “1"( )
FMRO CMDERIE
“ 17 ( / )
BSYAEI “ 17 ( )
BSYAEI “ 0 (
[ o ]
@ Lo
2
[+ 17 ]
(1) FMRO BSYAEIE “ 1"
/ /
ROM /
( )
(20 FMRO CMDERIE 1 ( / )
LBDATA (LBDATA )
FST7 1" )
LBDATA
FST7 o )
FST7 “1( ) LBDATA
LBDATA
FST4 ( )
.
“ 0 31.4.12
FST5 ( / )
. . o
31.4.12
FST6 ( )
. . o
FST7 ( / )
“ o 1
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31.4.2 0(FMRO)
01B4h
b7 b6 b5 b4 b3 b2 bl b0
RDYSTIE|BSYAEIE CMDERIE|CMDRST| FMSTP | FMRO2 | FMRO1
0 0 0 0 0 0 0 0
RIW
b0 0" RIW
b1 FMRO1 |CPU 0 CPU RIW
(1 4 1 CPU
b2 FMRO2 |EwW1 (1 0 EWO R/W
1 Ewl
b3 FMSTP ( 2 |0 R/W
1
( )
b4 | CMDRST / CMDRST “o1n / RIW
(3 /
“ o
b5 | CMDERIE / 0 / R/W
1 /
b6 | BSYAEIE 0 RIW
1
b7 |RDYSTIE 0 RIW
1
1. “o1r “ 0 “ 1" “ o “o1r
2. FMSTP RAM FMSTP FMRO1 “ 1" (CPU
) FMSTP “ 1 ( ) FST
FST7 “ 17 ( )
3. CMDRST FMRO1 “ 1" (CPU ) FST FST7 “ 0
( )
4. FMRO1 “ 0" (CPU ) FST RDYSTI “ 0" (
) BSYAEI “ 0" (
)
FMRO1 (CPU )
FMRO1 “ 1" (CPU )
FMRO2 (EW1 )
FMR02 “ 1" (EwWl ) Ew1l
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FMSTP (
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FMSTP RAM
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(XIN ) FMSTP
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CPU
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CMDRST ( / )
ROM
CMDRST
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FMR13 17 (
td(SR-SUS) Us
CMDERIE ( / )
CMDERIE “ 1 ( /
)
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RDYSTIE ( )
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01B5h
b7 b6 b5 b4 b3 b2 b1l b0
FMR17 | FMR16 | FMR15 | FMR14 | FMR13 | FMR12 | FMR11 | FMR10
0 0 0 0 0 0 0 0
[ RIW
b0 FMRI0 < 0" 0"
b1 FMRI1
b2 FMR12
b3 FMR13 ( 1) Jo RIW
1
b4 | EMR14 A 0 ( )| RIW
(2 1 (
)
b5 FMR15 B 0 ( ) | RIW
(2 1 (
)
b6 FMR16 C 0 ( )| RIW
(2 1 (
)
b7 FMR17 D 0 ( ) | RIW
(2 1 (
)
1. FMR13 1 “« 0" 1 “ 0" “q”
2. “ Q" “ 17 “« 0" “q” “ 0"
FMR13 ( )
FMR13 " 1” ( ) “ 011
31.4.10
FMR13
FMR13 " 1” " 0” (
) " 117 ( )
[l( OH ]
" 0”
* FMRO FMRO1 “ Q" (CPU )
* FMRO FMSTP “ 1 ( )
* FMRO CMDRST “ 1| / )
[ ]
" 1”
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31.4.4 2(FMR2)
01B6h
b7 b6 b5 b4 b2 b1l b0
FMR27 | | FMR22 | FMR21 | FMR20
0 0 0 0 0 0 0
RIW
b0 FMR20 0 RIW
(1 1
b1 FMR21 0 RIW
(2 1
b2 FMR22 0 RIW
(1 1
b3 “ 0 “ 0
b4 0" RIW
b5
b6
b7 EMR27 0 RIW
(D 1
1. “ 1" “« 0" “ 1" “ 0" “oqn
2. FMR21 “ 0" ( ) FMRO FMRO1 “ 1" (CPU
)
FMR20 (
FMR20 “1( )
FMR21 ( )
FMR21 v FMR22 “1(
)
FMR21 “ 1 (
FMR21 “0(
[ o ]
113 0”
[H 1” ]
. FMR22 “1(
)
. “ oqn
FMR22 ( )
FMR22 “ 1 ( )
FMR21 1 )
Ew1l ROM ‘1
FMR27 ( )
(XIN ) (XIN )
FMR27 1 (
32.2.11
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31.45 EWO
FMRO FMRO1 “ 1" (CPU ) CPU
FMRO FMRO02
“ o EWO
FST
FMR20 “ 17 (
) FMR21 “ 1 ( ) td(SR-SUS)
FST FST6 “ 17 ( )
FMR2 FMR21 “ 0 ( )
3146 EW1
FMRO FMRO1 “ 1" (CPU ) FMRO2 “ 17
(EW1 ) EW1
FST
FMR2 FMR20
“ 1 ) ROM
FMR2 FMR22 “ 17 (
)
FMR2 FMR21 “ 17 (
) td(SR-SUS) FMR21
0 ( )
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R8C/3GA

31.

31.4.7

31.4

ROM

ROM

31.2

(314

ROM

ROM

ROM

ROM

o (

5)

ROM

N e
o

FST

FST7 “ 1" (

BGO

ROM

FMR2
FMR21

FST
FST7
FST
FST6
FST
RDYSTI

ROM

ROM

FMR21

¢ td(SR-SUS; »

(

[,

::}
jﬁ[

31.2
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R8C/3GA 31

31.4.8
313 EWO 314 EWO (
) EwWl
EWO
( ROM )
\ 4
FMRO1 “
“ 1" (CPU )
I I
CPU | |
RAM ¢
v FMRO1 “ 0" (CPU
RAM )
( RAM ¢
)
FMR01 FMRO
1. FMRO1 ‘1 FMRO1 ‘" w qn « o
P
FMRO1 RAM
31.3 EWO
EW0 ( )
EW1
ROM
FMRO1 0"
1" (CPU ) (1)
FMRO2 0"
1" (Ewl ) (2
FMRO1 “ 0" (CPU )
FMRO1 FMRO2 FMR
1. FMRO1 “ 1 FMRO1 “ “
‘o .
2. EWO
31.4 EWO ( ) EWL
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R8C/3GA 31.

31.4.9 BGO ( )
ROM
315 BGO
R /
ROM —— H H N —
315 BGO
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R8C/3GA 31.
31.4.10
ROM
FMR1 FMR13 “ 0 ( )

)

. “ Qo (

. “ oqr (

“ On ( )
“ 111 ( ) Ly 1”
FMR13 “1( )
( ) FMR13 “ 0
(
FMR13 “ 1
13 1”
31.4.11
FMR13 L0 FMR13
" 0”
FMR13 R

.FST FST7 “ 0” ( ) “ 1” (

*FMRO FMRO1 “ 0" (CPU )

*FMRO FMSTP “1(

31.6 FMR13
| :
FST7 17 i | |
( ! ) o 5 - N\ FST7
FMR13 1 ' ' oo
( )y« 0 T W
“ g
FST7 FST
FMR13 FMR1
31.6 FMR13
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R8C/3GA

31.
31.4.11
8
315
1 2
FFh
X 50h
WA 40h WA WD
X 20h BA DOh
BT 77h BT DOh
71h BT DOh
25h BA DOh
WA
WD
BA
BT
X ROM
31.4.11.1
1 “ FFh”
8
31.4.11.2
FST FST4 FST5 “ 0
1 “ 50h" FST FST4 FST5 “ o
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R8C/3GA 31.

31.4.11.3
1
1 “ 40N 2
( ) 1
FST FST7 FST7
113 OH “ 1”
FST FST4
31.4.12 )
ROM
FMR1 FMR14 “ 17 ( )
A FMR15 “ 1" ( )
B FMR16 “ 1 ( )
C FMR17 “ 17 ( )
D
317 ( ) 31.8
( )
EW1
FMRO RDYSTIE “ 1" ( )
FST
“ 40h”
v
No
FST7=17?
Yes
( ) FST7 FST
31.7 ( )
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R8C/3GA 31.
: C
RDYSTIE=1 ¢
i |
“ 40h v
| RDYSTI=0
v v
I=1( ) ( REIT
v
v
RDYSTI FST
RDYSTIE FMRO
31.8 (
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R8C/3GA 31.
31.4.11.4
1 “« 20h" * DOh"
)
FST FST7 FST7
" 0” “ 1” " FFhH
FST FST5 ( 31.4.12
ROM
FMR1 FMR14 “ 17 ( )
A FMR15 “ 17 ( )
B FMR16 “ 17 ( )
C FMR17 “ 1 (
) D
319 ( ) 3110
( )
3111 (
)
EW1
FMRO RDYSTIE C 1 ( )
RDYSTIE
w qn FMR2 FMR20 R ( ) FMR21
“* 111 ( )
FST
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R8C/3GA

31.

“ 20h”

“ DOh”

-
l
4

}

No
FST7=17

Yes

( ) FST7 FST

31.9 (
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R8C/3GA 31.
C ) C (v)
v v
| FMR20=1 | | FMR21=1( 2) |
v v
« 20m No
FST6=12
¢ Yes
— | |
' ]
“ DOh” | FMR21=0 |
Iy v
FST7=1? No ( RET )
Yes
| |
A\ 4 | CPU
( ) IEI\S/ILGZO F?:URZESTFMRZ
1.
2. FMR21 " td(SR-SUS)
31.10 (
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R8C/3GA

31.

C C (v)
| RDYSTIE=1 | FMR21=1( 2) |
| FMR20=1 ( REIT )
« 2o
=1 ( )
“ DOh”
< (139 >
<
| Yes | | y
| FMR21=0 |
<
A 4
| RDYSTI=0 |
¢ | cPU
( REIT ) RDYSTI FST6 FST
RDYSTIE FMRO
FMR20 FMR21 FMR2
1
2. FMR21 “ qr td(SR-SUS)
3.

3111
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R8C/3GA 31.

31.4.11.5
ROM *0( )
1 “T7h” 2 “ DOh”
0 1 2
31.12 (
)
FST FST7
“ 17 ( ) 31.4.10
C )
v
“ 77h”
v
“ DOh”
v
FST7=17? No
Yes
| |
v
( ) FST7 FST
31.12

RJJ09B0501-0020 Rev.0.20 2008.11.25 2RENESAS
Page 519 of 594



R8C/3GA 31.
31.4.11.6
ROM
1 “ 71h" 2 “ DOh"
FST LBDATA FST
FST7 “ 1 ( ) LBDATA
31.13
| " 710 |
“ DO
) 4
FST7=17
LBDATA=1 ?
v
( ) ( ) LBDATA FST7 FST
31.13
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R8C/3GA 31.
31.4.11.7
“ FFh”
1 “ 25n” 2 “ DOh"
FST
FST7 Fs-]—7 " 017 " 117
FST FST5
( 31412 )
FS-I-6 “ 111 ( )
31.14
| =
“ DOh”
v
FST7=17
FST5=0 ?
Yes
y
( ) ( ) FST5 FST7 FST
31.14
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R8C/3GA 31.
31.4.12
FST FST4 FST5 “r
( )
316 FST 3115
31.6 FST
FST
FST5 FST4
1
2
(* DOh" “ FFh" )
(1
1
“ FFh”
0
1. 2 “ FFh” 1
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R8C/3GA

31.

FST5=1?

FST4=1?

No

Yes |

(FST

FST4 FSTS

v

(FST

FST4 FST5

(FST FST4 FST5 ‘o )
No
FMR13
Yes
D
<
hal
A
C ) FST4 FST5 FST
FMR13 FMR1

31.15

RJJ09B0501-0020 Rev.0.20 2008.11.25 2RENESAS

Page 523 of 594




R8C/3GA 31.
315
ROM
3
. 1..... 110
. 2..... 110
. 3..... 110
2 3
2.
317 ( 2) 31.16
2 318 (
3) 31.17 3
318
MODE “H
3151 ID
ID ID
ID 12. 1D
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R8C/3GA 31.
31.7 ( 2)
VCC VSS Vce Vss
ov
RESET
P4_6/XIN/(XCIN) P4 6 / XIN(XCIN) XOUT(XCOUT)
P4_7/XOUT/(XCOUT) |P4 7 /
PO_1 PO 2 PO_6 PO H” ‘L
PO_7
P10 P13 P16 P1 H” ‘L
P17
P3_.3 P35 P37 P3 H” “L
P4 2/VREF P4 5 P4 H” O
MODE MODE L”
P1 4 TXD
P15 RXD
( }: TXD VCC
AVCC
( > - RXD
MODE
——— »»{ RESET
VSS
AVSS
XIN/ XOUT/
(XCIN) (XCOUT)
e
(2
1. MODE
2.
2.1 M16C Flash Starter (M3A-0806)
31.16 2
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R8C/3GA

31.

31.8

3)

VCC VSS

Vce Vss ov

RESET

P4_6/XIN/(XCIN)

P46 |

P4_7/XOUT/
(XCOUT)

P47 |

XIN(XCIN) XOUT/

(XCOUT)

PO_1 PO 2
PO 6 PO_7

PO

PLO P17

P1

P33 P35
P37

P3

P4_2/VREF
P4_5

P4

H N

MODE

MODE

MODE

MODE VCC

AVCC

VSS
AVSS

31.17
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R8C/3GA 31.

31.6

311 ROM

31.6.1 ROM

ROM ( 3132
ROM )
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R8C/3GA 31.
31.7
31.71 CPU
31.7.1.1
EWO0 ROM
UND INTO BRK
31.7.1.2
31.9 3111 CPU
31.9 CPU (1)
/
EWO0
( ) |FMR22 1 ( )
FMR21 ‘1 (
td(SR-SUS)
FMR22 “ 0 ( )
FMR21 "1
td(SR-SUS)
FMR21
‘0 ( )
(
FMR22=" 0" )
RAM
ROM ( )
( )
EWL
( ) |FMR22 ‘1 FMR21 ‘1
td(SR-SUS)
FMR22 "o
FMR21 ‘1 td(SR-SUS)
FMR21
‘g
(
FMR22=" 0" )
td(SR-SUS)
ROM ( ) FMR21 "o
(
FMR22=" 0" )

FMR21 FMR22 FMR2
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R8C/3GA 31.
31.10 CPU ()
INTO
/ 2 BRK
1
NMI (1 1)
EWO0
( )
FMR22 1" (
FMR21
“ 17 ( ) FMR21
td(SR-SUS)
td(SR-SUS)
FMR22 © 0" (
FMR21 “o1r
FMR2
d(SR-SUS) |\ 0oy
FMR21 “ 0" (
)
(
FMR22=" 0" )
ROM ( )
( )
FMR21 FMR22 FMR2
1. 0 0

RJJ09B0501-0020 Rev.0.20 2008.11.25 2RENESAS

Page 529 of 594




R8C/3GA 31.
31.11 CPU 3)
INTO
2 BRK
1
NMI (1 1)
EW1
)
FMR22 FMR21
“ o1 td(SR-
SUS) FMR21
FMR22
EMR21 T td(SR-SUS)
td(SR-SUS)
FMR21 FMR2
FMR21
FMR22=" 0" )
ROM )
FMR22=" 0" )

FMR21 FMR22 FMR2

1.

0
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R8C/3GA 31.
31.7.1.3
1 “ o “ 17
L
* FMRO FMRO1 FMRO02
*FMR1 FMR13
*FMR2 FMR20 FMR22 FMR27
“ o “ v “ o
113 1!! 13 OH
*FMRL FMR14 FMR15 FMR16 FMRL7
31.7.1.4 ROM
EWO
31.7.1.5
31.7.1.6
FST FST7 “ 0 ( ( )
31.7.1.7
VCC=2.7 55V 2.7V
31.7.1.8
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R8C/3GA 32.

32.
32.1
32.2
32.2.1
1 Al VCA2 VCA26 “ 0" (
1 ) 2 A2 VCA2 VCA27
C O 2 )
0 VCAZ2 VCA25 “ o
( 0 )
32.2.2
32.2.3
CM1 CM14
FRAO FRAQO
32.2.4
9.7
3225
f1 f2 f4 8 f32 CMO CM02
“ 17 ( ) fl
f2 f4 8 32
32.2.6
RA TRAMR TCKCUT “ 1 ( )
RB TRBMR TCKCUT “1( )
RC MSTCR MSTTRC “1( )
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R8C/3GA 32.

32.2.7 AID
A/D ADCON1 ADSTBY “ 0" (A/D
)
32.2.8
SSU 12C MSTCR MSTIIC “ 1" (
32.2.9
VCA2 VCA20 32.1 VCA20
VCA20
32.1 VCA20
(D
< VCA20 > ( >
W ® | verzo-o( )
@ XIN © XIN
@) |veazoo1¢ Y 2 3) @ XIN
¢ ¢ ®) ()
(4) (4 (8)
‘ v
) | vea2o-0¢ ) 2) ¢
© XIN @
¢ XIN
XIN 2
™ ¢ o @
" ¢ (3) |vcAa20-1¢( )23
1
2 VCA20 “ VCA20 "o
3 VCA20 “ 1 cM10 1 )
4 97.2
VCA20 VCA2
32.1 VCAZ20
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R8C/3GA 32.

32.2.10
FMRO FMSTP
FMSTP “ 1 ( )
FMSTP RAM
CPU
FMRO
32.2 FMSTP
FMSTP
\ 4
¢ FMRO1 “ 0
FMSTP RAM ¢ 17 (CPU )
Y
FMSTP “1r
v ) (D
FMSTP
( RAM )
\ 4
\ 4
CPU (2
FMSTP “ 0 ( )
\ 4
FMRO1 “ 0" (CPU
)
1. FMRO1 “ 17 (CPU ) FMSTP (BOp s)( 3)
.
2. CPU v
3. 60y s
FMROL FMSTP FMRO ¢

32.2 FMSTP
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R8C/3GA 32.

32.2.11
FMR2 FMR27
)
323
( FMR27 >
(1)
(2
y
FMR27 1 ( )
(3) ( 1)
\ 4
(4) (2
(5) | FMR27.-0( )
\ 4
(6)
@ | ¢
(8)
1 FMR27 “ 17 ‘o ‘1
“ o “
2 FMRO FMRO1 “« 0" (CPU )
FMR27 FMR2
32.3
32.2.12
MSTCR MSTTRD i
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R8C/3GA 33.
33.1

Vcc/AVee 0.3 6.5 \
Vi 0.3 Vec+0.3 \%
Vo 0.3 Vcc+0.3 \%
Pd 40 Topr 85 500 mw
Tonr 20 85N )/

40 85(D )
oo 65 150
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R8C/3GA 33.
33.2
Vcc/Avee 1.8 _ 55 Vv
Vss/AVss — 0 — \%
VIH H CMOS 0.8Vce — Vee Y
CMOS 40V Vec 55V | 0.5Vce — Vce Y;
o ) 0.35vee 27V Vcc 40V | 055vee| — Vee |V
1.8V Vce 2.7V |0.65vec| — Ve v
4.0V  Vcc 55V 0.65Vce — Vce \%
0.5vee 27V Vec 40V | 0.7Vec | — Vee | V
1.8V Vcc 2.7V 0.8Vce — Vcc \%
40V Vcc 5.5V 0.85Vcce — Vcce \%
0.7Vee 27V Voo 40V |085vee| — Vee |V
1.8V  Vcc 2.7V 0.85Vcce — Vcce Vv
ViL L CMOS 0 — 0.2Vcec | V
CMOS 40V Vcc 5.5V 0 — 0.2Vcc | V
o ) 0.35Vee 27V Vec 4.0V 0 — [02Vee | V
1.8V Vcc 2.7V 0 — 0.2Vce \
40V Vcc 5.5V 0 — 0.4Vcc | V
0.5vee 27V Vcc 40V 0 — | 03Vec | V
1.8V Vcc 2.7V 0 — 0.2Vec | V
40V Vcc 5.5V 0 — |o055vec| Vv
0.7vee 27V Vcc 40V 0 — | 045Vec| V
1.8V  Vcc 2.7V 0 — 0.35Vec | V
loHEum) | H” |OH(peak) — — 160 | mA
[OHEum) | H” |I0H(avg) —_ —_ 80 mA
IOH(peak) | H” Low _ _ 10 mA
High — — 40 mA
IOH(avg) - H” Low _ _ 5 mA
High — — 20 mA
loLsum) L IOL(peak) —_ — 160 mA
lotsum)  f L” IoL(avg) — — 80 mA
[OL(peak) | L” Low — — 10 mA
High — — 40 mA
loLavg) f L” Low — — 5 mA
High — — 20 mA
foan) XIN 27V Vec 5.5V — — 20 |MHz
1.8V Vce 2.7V — _ 5 MHz
fxeiny XCIN 1.8V Vcc 55V — [32768| 50 |kHz
fOCO40M RC ( 3) 27V Vcc 55V 32 — 40 |[MHz
fOCO-F  |fOCO-F 27V Vcc 5.5V — — 20 |MHz
1.8V  Vcc 2.7V — — 5 MHz
— 27V Vcc 5.5V — — 20 |MHz
1.8V  Vcc 2.7V — — 5 MHz
fcLk) CPU 2.7V Vcc 5.5V — — 20 MHz
1.8V  Vcc 2.7V — — 5 MHz
1. Vec=1.8V 55V Topr= 20 85 (N Y 40 85 (D
2. 100ms
3. fOCO40M Vcc=2.7V 55V RC
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R8C/3GA

33.

PO
P1
P3
P4

S

30pF

33.1

PO P1 P3 P4
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R8C/3GA 33.
33.3 A/D
- Vref = AVce — — 10 Bit
— 10 Vref = AVec =5.0V | ANO AN1 AN5 AN6 — — +3 LSB
ANS AN11
Vref = AVec = 3.3V [ANO AN1 AN5 AN6 — — +5 LSB
AN8 AN11
Vref = AVcc = 3.0V |ANO AN1 AN5 AN6 — — + 5 LSB
ANS AN11
Vref = AVec = 2.2V | ANO AN1 AN5 AN6 — — +5 LSB
AN8 AN11
8 Vref = AVec =5.0V | ANO AN1 AN5 AN6 — — +2 LSB
ANS AN11
Vref=AvVcc=3.3V | ANO AN1 AN5 AN6 — — +2 LSB
ANS  AN11
Vref = AVcc =3.0V |ANO AN1 AN5 AN6 — — 2 LSB
ANS AN11
Vref = AVcc = 2.2V |ANO AN1 AN5 AN6 — — 2 LSB
ANS8  AN11
¢ AD A/D 4.0V Vref=AVcc 55V ( 2) 2 — 20 MHz
3.2V Vref=AVcc 5.5V ( 2) 2 — 16 MHz
2.7V Vref=AVcc 55V ( 2) 2 — 10 MHz
2.2V Vref=AVcc 5.5V ( 2) 2 — 5 MHz
— 3 kQ
DNL +1 | LSB
tconv 10 Vref = AVce = 5.0V @ AD = 20MHz 2.15 — — Us
8 Vref = AVce = 5.0V @ AD = 20MHz 2.15 — — us
tSAMP ® AD = 20MHz 0.75 — — us
Ivref Vref Vce=5V  XIN =f1 =@ AD = 20MHz — 45 — uA
Vref 2.2 — AVcc \%
VIA ( 3 0 — Vref \
1. Vcc/AVee = Vref =22V 55V Vss=0V Topr= 20 85 (N ) 40 85 (D
)
2. CPU A/D
3. A/D 10 3FFh 8 FFh
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R8C/3GA 33.
33.4 DIA
— — — 8 Bit
— — — 25 LSB
tsu — — 3 us
Ro — 6 — kQ
Ivref (2 — — 1.5 mA
1. Vcc/Avee = Vref =2.7V 5.5V Topr= 20 85 (N ) 40 85 (D )
2. DIA 1 DI/IA DAi(i=0 1) “ 00h”
A/D
335 A
LVREF 1.4 — Vce \Y
LVCMP1 0.3 — Vce + 0.3 Y
LVCMP2
— — 50 200 mv
— ( 2 Vi=Vref 100mV — 3 — us
Vi=Vref 1V — 15 — us
Vi = Vref + 100mV — 2 — us
VI = Vref + 1V — 0.5 — us
— Vce = 5.0V — 0.5 — uA
1. Vec=27V 55V Topr= 20 85 (N Y 40 8 (D )
2.
33.6 B
Vref IVREF1 IVREF3 0 — Vec 14 \Y
Vi IVCMP1 IVCMP3 0.3 — Vce + 0.3 \%
— — 5 100 mvV
td ( 2 [Vi=Vrefx 100mV — 0.1 — us
lcmpP Vcec = 5.0V — 17.5 — uA
1. Vec=27V 55V Topr= 20 85 (N Y 40 8 (D )
2.
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R8C/3GA 33.
33.7 ( ROM)
— ( 2 1,000( 3) — —
— — 80 TBD us
— — 0.3 TBD S
td(SR-SUS) — — 5+CPU ms
x 3
_ 0 — — us
— 20 — — ms
— — — 30+CPU us
x 1

— 2.7 — 5.5 Y,
— 1.8 — 5.5 Y,
_ 0 — 60
— (7 =55 20 — —

1. Vec=2.7V 55V Topr=0 60

2. /

/
/ n (n=1,000)
1K A 1024
/ 1
(
3. / ( )

128

16
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R8C/3GA 33.
33.8 ( A D)
— (2 10,000( 3) — —
— — 160 TBD us
( / 1,000 )
_ — 300 — us
( / 1,000 )
_ — 0.2 1 s
( / 1,000 )
_ — 0.3 1 s
( / 1,000 )
td(SR-SUS) — — 5+CPU ms
x 3
_ 0 — — us
— 3 — J— ms
— — — 30+CPU us
x 1
— 2.7 — 5.5 \%
— 1.8 — 5.5 \%
— 20( 7) — 85
— ( 8) =55 20 — —
1. Vec=27V 55V Topr= 20 85 (N Y 40 8 (D
2. /
/
/ n (n=10,000) n
1K A 1024
/ 1 1
( )
3. / 1 )
4.
( ) 1 16
128 1
A D
5. -
3
6.
7. D 40
8.
Y
(FMR21 )
Y
FST6 i
i '
€ e S
i« e >
i td(sR-sus) N
FST6 FST
FMR21 FMR2
33.2
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R8C/3GA 33.
33.9 0
Vdeto Vdet0_ 0( 2) TBD 1.90 TBD Vv
vdet0_1( 2) TBD 2.35 TBD Y;
vdetd 2 ( 2) TBD 2.85 TBD Y
vdet0_3( 2) TBD 3.80 TBD Y
- 0 ( 4 Vce =5V - (Vdet0_0  0.1)V _ 6 150 us
— VCA25=1 Vcc=5.0V — 15 — uA
td(E-A) ( 3) — —_ 100 us
1. Vecc=1.8V 55V Topr= 20 85 (N ) 40 85 (D )
2. OFS VDSELO VDSEL1
3. VCA2 VCA25 “« 0 “ 1
4. Vdeto 0
33.10 1
Vdet1 Vdetl 0( 2) Vce TBD 2.20 TBD vV
vdetl_1( 2) Vce TBD 2.35 TBD V
vdetl 2 ( 2) Vce TBD 2.50 TBD Y;
Vdetl_3( 2) Vce TBD 2.65 TBD Y;
vdetl 4 ( 2) Vce TBD 2.80 TBD Y;
Vvdetl 5( 2) Vcee TBD 2.95 TBD Y
vdetl 6( 2) Vce TBD 3.10 TBD Y;
vdetl_7( 2) Vce TBD 3.25 TBD Y;
vdetl 8( 2) Vce TBD 3.40 TBD Y
vdetl 9( 2) Vce TBD 355 TBD Y
Vdetl_A( 2) Vce TBD 3.70 TBD Y;
vdetl B( 2) Vce TBD 3.85 TBD Y;
vdetl_ C( 2) Vcee TBD 4.00 TBD V
Vdetl D( 2) Vce TBD 4.15 TBD Y;
Vvdetl E( 2) Vce TBD 4.30 TBD Y;
Vvdetl F( 2) Vce TBD 4.45 TBD Y;
— 1 Vce Vdetl_0 Vdetl_5 — 0.07 — Vv
Vdetl 6 Vdetl F — 0.10 — V
- 1 (3 Vec =5V - (Vdetl 0 0.1)V _ 60 150 0s
— VCA26 =1 Vcc=5.0V — 1.7 — uA
td(E-A) ( 4 — — 100 us
1. Vec=1.8V 55V Topr= 20 85 (N ) 40 85 (D )
2. VDILS VD1S0 VD1S3
3. Vdet1 1
4. VCA2 VCA26 “Q C 1
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R8C/3GA 33.
33.11 2
Vdet2 Vdet2 0( 2) Vee TBD 4.00 TBD Vv
Vdet2 EXT ( 2) LVCMP2 TBD 1.34 TBD V
— 2 Vcce — 0.10 — \
— 2 ( 3 Vee =5V - (Vdet2_ 0 0.1)V — 20 150 us
- VCA27 =1 Vcc=5.0V — 1.7 — u A
td(E-A) ( 4 — — 100 us
1. Vec=1.8V 55V Topr= 20 85 (N ) 40 85 (D )
2. VCA2 VCA24
3. Vdet2 2
4. VCA2 VCA27 ‘o ‘1
33.12 ( 3)
trth Vce ( 2 0 — 50000 | mV/msec
1. Topr= 20 85 (N ) 40 85 (D )
2. Vec 10V ( Vce )
3. OFS LVDOON “ 0 0
Vdeto / Vdeto
1 -
¢ \ trth (D
trth
Vcc
0.5V — <>
tw(por) 0
(2 °
1 x 32 1 x 32
foco-s foco-s
1. Vdeto 0 6
2. tw(por) Vce (0.5V)
0 ims
33.3

RJJ09B0501-0020
Page 544 of 594

Rev.0.20 2008.11.25 = RENESAS




R8C/3GA 33.
33.13
— Vee =5.0V  Topr = 25 TBD 40 TBD MHz
FRA4 FRA1 TBD 36.864 TBD MHz
FRA5
FRA3
(3
FRA6 FRA1 TBD 32 TBD MHz
FRA7
FRA3
Vec =27V 55V TBD — TBD %
(2 20  Topr 85
Vec =27V 55V TBD — TBD %
40 Topr 85
Vec =22V 55V TBD — TBD %
20 Topr 85
Vec=2.2V 5.5V TBD — TBD %
40 Topr 85
Vec =18V 55V TBD — TBD %
20 Topr 85
Vec =18V 55V TBD — TBD %
40 Topr 85
— Vcec =5.0V  Topr =25 — 100 450 U's
— Vcec =5.0V  Topr =25 — 400 — u A
1. Vec =18V 55V Topr= 20 85 (N ) 40 85 (D
2.
3. UART 9600bps  38400bps 0
33.14
fOCO-S 60 125 250 kHz
— Vee =5.0V Topr = 25 — 30 100 us
— Vce = 5.0V Topr =25 — 2 — u A
1. Vec=18V 55V Topr= 20 85 (N ) 40 85 (D )
33.15
a(P-R) ( 2 — — 2000 Ms
1. Vec =18V 55V Topr=25
2.
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R8C/3GA 33.
33.16 110 ( 1)
tsucyc SSCK 4 — — tcyc
(2
tHI SSCK CH” 0.4 — 0.6 tsucyc
tLo SSCK ‘L 0.4 — 0.6 tsucyc

tRISE SSCK — — 1 tcyc
(2

— _ us
trALL SSCK — — tcve
(2

_ _ 1 us

tsu SSO SslI 100 — — ns
tH SSO Sssli 1 — — tcve
(2

tLEAD scs 1ltcyc+50 — — ns
tLAG scs 1ltcyc+50 — — ns
top SSO SslI — — 1 tcve
(2

tsa SSI 27V Vcc 5.5V — — 1.5tcyc+100 ns
1.8V Vcc 2.7V — — 1.5tcyc+200 ns

tor SSI 27V Vcc 55V — — 1.5tcyc+100 ns
1.8V Vec 2.7V — — 1.5tcyc+200 ns

1 Vec=1.8V 55V Vss=0V Topr= 20 85 (N ) 40 85 (D )

2. licyc=1/f1 (s)
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R8C/3GA

33.

4 CPHS =" 1"
- VIH VoH
SCS( ) \ / \
ViL VoL )()(
tHI tFALL tRISE
—
SSCK( )
(CPOS =" 1") Z \ I Z \ /—\
7 | | 55
g'[LO >
tH
— — — §f
sscK( ) \ Z \ X
(CPOS =" 0" ) -
tLo tsucvc N
(@
[ P
s —( ) S
toi L 5)(
(@
[ A P
< 1D N X
- by (C
Eli tH P
4 CPHS =" 0"
. VIH VoH
SCS( ) \ / \
Vi VoL )()(
~ tHI N tFALL tRISE
Z 3 | —>
SSCK( )
R AR AWA
:tLOj 55
tHI
— §
w0 O\
(CPOS =" 0" )
- |
_to , _ tsucyc N
r pft
SRS G a0 ) 6N
toi ; f)r
-
[ )
sk K K
X C
:tsu IH= 4
CPHS CPOS SSMR
33.4 /0 ( )
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R8C/3GA

4 CPHS =* 1"

U)‘

%]

\/_:\
I
<
o
I

= Vi VoL «

A

tLEAD tHI tFALL tRISE tLaG

sscg( ) q& %& ﬂ / |
(CPOS =" 1") j - L K \

tLo

tHi

— . £
AW ERWAW

tLo . tsucyc

- , £
s [N K kX

C T (d
<tsu tH 4
C
[ )

SSI( ) — >< >< >< ><
C
o, X 0

4 CPHS = 0"

3

v

/gJ

< I
s

< I

o

=

|

;

tLEAD tHI tFALL tRISE tLac

SSCK( ) N n ’l «— —» | 3 >
(CPOS =" 1" ) / & Z \ / \
- rtLo? : i 55
tH
SSCK( ) | \E 9 a 5
(CPOS =" 0" ) Z X
rtLo: tsucyc > ]
@«
r m P
= O O
= 7 «
_tsu tH R
(e
I [ P R
<o b X
) [ w] e
CPHS CPOS SSMR
33.5 /0 ( )
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33.

tLo

tHI

/)

e tsucve

A

top
—>

AN

tsu

tH

A
Y

R8C/3GA
ViH
SSCK
ViL
SSOo( )
ssi(C )
336

I/O
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2. ltcyc=1/f1(s)

R8C/3GA 33.

33.17 I12C (1
tscL SCL 12tcyc + 600( 2) — — ns
tsCLH SCL “H” 3tcyc +300( 2) — — ns
tscLL SCL ‘oL 5tcyc +500( 2) — — ns
tsf SCL SDA — — 300 ns
tsp SCL SDA — — lteye( 2) ns
tBUF SDA Stcyc(  2) — — ns
tSTAH 3tcye( 2) — — ns
tsTAS 3tcye(  2) — — ns
tsToP 3tcye( 2) — — ns
tsbas ltcyc +40( 2) — — ns
tSDAH 10 — — ns

1 Vec=18V 55V Vss=0V Topr= 20 85 (N ) 40 85 (D )

~ - ViH - = T
SDA X
/ ViU — [ 7AT
— tBUF| |
tsTAH tsp tstop L
N h tscu; ﬂ tsSTAS > [
A
P s[4 . (f Sr P
2) () (3 (2
— — tscLL E— E—
tst > |«—tsr —> tSDAS
tscL
< > [«— tSDAH
1.
2.
3.
33.7 I2C
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R8C/3GA 33.
33.18 (1) 4.2V Vcc 5.5V
VoH - H” High Vcc=5V |loH= 20mA|Vcc 2.0 — Vee \%
Low Vecc=5V |loH= 5mA |Vcc 2.0 — Vee \%
VoL L High Vcc=5V |loL=20mA — — 2.0 \%
Low Vcc=5V |loL=5mA _ _ 2.0 Vv

VT+-VT- @ ﬁ_@ 0.1 1.2 — Y

KIO KI1 KI2 KI3

TRAIO TRBO

TRCIOA TRCIOB

TRCIOC TRCIOD

TRCTRG TRCCLK

ADTRG

RXDO RXD2

CLKO CLK2 ssI

SCL SDA SSO

RESET 0.1 1.2 — \
IiH T h VI =5V — — 50 JuA
T L VI =0V — — 50 |MA
RpPULLUP VI =0V 25 50 100 kQ
RfxIN XIN — 0.3 — MQ
RfXCIN XCIN — 8 — MQ
VRAM RAM 1.8 — — \%

1. 42V Vcc 5.5V Topr= 20 85 (N ) 40 85 (D ) f(XIN) = 20MHz
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R8C/3GA

33.

33.19

)

3.3V Vcc

85 (N )y 40

85

(D

)

Icc

(Vec=3.3V 55V)

Vss

XIN = 20MHz ( )

= 125kHz

6.5

15

mA

XIN = 16MHz ( )

= 125kHz

5.3

12.5

mA

XIN = 10MHz ( )

= 125kHz

3.6

mA

XIN = 20MHz ( )

= 125kHz
8

3.0

mA

XIN = 16MHz ( )

= 125kHz
8

2.2

mA

XIN = 10MHz ( )

= 125kHz

15

mA

XIN
fOCO-F = 20MHz
= 125kHz

7.0

15

mA

XIN
fOCO-F = 20MHz
= 125kHz

3.0

mA

XIN
fOCO-F = 4MHz
= 125kHz

16

MSTIIC = MSTTRD = MSTTRC ="1"

mA

XIN

= 125kHz
8 FMR27 =“1" VCA20="0"

90

400

uA

XIN

XCIN = 32kHz
FMR27 =*1" VCA20 =*0"

85

400

XIN

XCIN = 32kHz
RAM
FMSTP ="1" VCA20=*0"

47

uA

XIN

= 125kHz
WAIT

VCA27 = VCA26 = VCA25 =“0”
VCA20 =“1"

15

100

uA

XIN

= 125kHz
WAIT

VCA27 = VCA26 = VCA25 = 0"
VCA20 =*“1"

90

XIN

XCIN =32kHz( )
WAIT

VCA27 = VCA26 = VCA25 = 0"

VCA20 = “1”

3.5

uA

XIN Topr =25

CM10 ="1"

VCA27 = VCA26 = VCA25 =“0”

2.0

5.0

uA

XIN Topr =85

CM10 ="1"

VCA27 = VCA26 = VCA25 ="0"

5.0

uA
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R8C/3GA 33.
( Vcc=5V Vss=0V Topr=25 )
33.20 XIN XCIN
te(XIN) XIN 50 — ns
TWH(XIN) XIN 24 — ns
TWL(XIN) XIN “oLr 24 — ns
tc(XCIN) XCIN 14 — us
tWH(XCIN) | XCIN 7 — us
twL(XCIN) | XCIN “ oL 7 — us
< tC(XIN) R Vcc =5V
L IWHXIN)
XIN
P IWL(XIN) N
< gl
33.8 Vcc=5V XIN XCIN
33.21 TRAIO
tc(TRAIO) TRAIO 100 — ns
tWH(TRAIO) | TRAIO 40 — ns
tWL(TRAIO) | TRAIO “om 40 — ns
| IC(TRAIO) = Vcc =5V
_ tWH(TRAIO)
TRAIO \
< tWL(TRAIO) N

33.9 Vcc=5V TRAIO
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R8C/3GA 33.

33.22
te(CK) CLKi 200 — ns
tW(CKH) CLKi “OH 100 — ns
tw(CKL) CLKi “op 100 — ns
td(c-Q) TXDi — 50 ns
th(c-Q) TXDi 0 — ns
tsu(D-C) RXDi 50 — ns
th(C-D) RXDi 90 — ns
i=0 2
. tc(cK) . Vcc =5V
__ tw(CKH) >
CLKi
< tw(ckL) N
th(c-Q)
TXDi >< ><
< td(c-Q) > tsu(d-C th(c-D)
RXDi \*\
i=0 2
33.10 Vcc =5V
33.23 INTI (i=0 1 3) Klii=0 3)
tW(INH) ﬁ “ oy H “ oy 250( 1) —_ ns
TW(INL) ﬁ “ | » ﬁ w 250( 2) — ns
1. INTi INTI “ H” (Y]
_ x 3) _
2. INTI INTi L a
X 3)
Vcc =5V
INTI
tW(INL)
(i=0 1 3)
Kii TW(INH)
(| =0 3) |: :|
33.11 Vcc=5V INTI Kli
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R8C/3GA 33.
33.24 (3) 27V Vcc 4.2V
VoH - H” High |lon= 5mA Vee 0.5 — Vee \%
Low loH= 1mA Vce 0.5 — Vce \%
VoL FoL High lo. =5mA — — 0.5 \Y
Low loL=1mA — — 0.5 \Y

VT+-VT- INTO INT1L INT3 Vce = 3.0V 0.1 0.4 — \%

KIO KI1 K2 KI3

TRAIO TRBO

TRCIOA TRCIOB

TRCIOC TRCIOD

TRCTRG TRCCLK

ADTRG

RXD0O RXD2 CLKO

CLK2 SSI SCL

SDA SSO

RESET Vcee = 3.0V 0.1 0.5 — \Y,
lH - H” VI =3V — — 4.0 u A
I L Vi=0V — — 4.0 uA
RPULLUP VI=0Vv 42 84 168 kQ
R#xIN XIN — 0.3 — MQ
RxCIN XCIN — 8 — MQ
VRAM RAM 1.8 — — \%

1. 2.7V Vcc 4.2V Topr= 20 85 (N ) 40 85 (D ) f(XIN) = 10MHz
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R8C/3GA 33.
33.25 4 27V Vcc 3.3V
( Topr= 20 85 (N Y 40 85 (D ))
Icc XIN = 10MHz ( ) — 35 10 mA
(Vec=2.7V  3.3V) = 125KHz
XIN = 10MHz ( ) — 1.5 7.5 mA
= 125kH
Vss g ‘
XIN — 7.0 15 mA
fOCO-F = 20MHz
= 125kHz
XIN — 3.0 — mA
fOCO-F = 20MHz
= 125kHz
8
XIN — 4.0 — mA
fOCO-F = 10MHz
= 125kHz
XIN — 1.5 — mA
fOCO-F = 10MHz
= 125kHz
8
XIN — 1 — mA
fOCO-F = 4MHz
= 125kHz
16
MSTIIC = MSTTRD = MSTTRC = “1"
XIN — 90 390 pA
= 125kHz
8 FMR27 =“1" VCA20 = “0"
XIN — 80 400 u A
XCIN = 32kHz
FMR27 =“1" VCAZ20 =*“0"
XIN _ 40 _ g A
XCIN = 32kHz
RAM
FMSTP=*1" VCA20 =“0"
XIN — 15 90 uA
= 125kHz
WAIT
VCA27 = VCA26 = VCA25 = “0"
VCA20=“1"
XIN — 4 80 u A
= 125kHz
WAIT
VCA27 = VCA26 = VCA25 = “0”
VCA20= “1"
XIN — 35 — uA
XCIN = 32kHz( )
WAIT
VCA27 = VCA26 = VCA25 = “0"
VCA20=“1"
XIN Topr = 25 — 2.0 5.0 u A
CM10="1"
VCA27 = VCA26 = VCA25 = “0"
XIN Topr = 85 — 5.0 — uA
CM10="1"
VCA27 = VCA26 = VCA25 = “0"
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R8C/3GA 33.
Vec=3V Vss=0V Topr=25 )
33.26 XIN XCIN
te(XIN) XIN 50 — ns
TWH(XIN) XIN 24 — ns
TWL(XIN) XIN 24 — ns
tc(XCIN) XCIN 14 — us
tWH(XCIN) | XCIN “H” 7 — us
twL(XCIN) | XCIN “ oL 7 — us
p to(xIN) . Vcc =3V
 IWHXIN)
XIN
< TWL(XIN) >
33.12 Vcc =3V XIN XCIN
33.27 TRAIO
tc(TRAIO) TRAIO 300 — ns
tWH(TRAIO) | TRAIO “H” 120 — ns
tWL(TRAIO) | TRAIO “om 120 — ns
B tC(TRAIO) - Vcc =3V
| tWH(TRAIO) .
TRAIO
P tWL(TRAIO) )
= g

33.13 Vcc =3V TRAIO
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R8C/3GA

33.

33.28
te(CK) CLKi 300 — ns
tW(CKH) CLKi H 150 — ns
tW(CKL) CLKi L 150 — ns
td(c-Q) TXDi — 80 ns
th(c-Q) TXDi 0 — ns
tsu(D-C) RXDi 70 — ns
th(C-D) RXDi 90 — ns
i=0 2

¢ teek) > Vce =3V
__ tw(CKH) >
CLKi
< tw(CKL) N
th(c-Q)
TXDi >< ><
P c:[(oxle) tsu(d-c th(c-D)
RXDi \*\
i=0 2

33.14 Vcc =3V

33.29 INTi (i=0 1 3) Klii=0 3)
WONH) [N« R Ki W 380( 1) — ns
tWONDINT] L Kioc L 380( 2)| — ns
1. INTi INTi “H w

_ * 3) _
2. INTIi INTI ‘L (")
x 3)

N Vcc =3V
INTI BWINL
i=0 1 3) « >
Kii
(=0 3) I« EW(NH) S
33.15 Vcc =3V INTI Kli
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R8C/3GA 33.

33.30 (5) 1.8V Vcc 2.7V
VoH - H” High |lon= 2mA Vee 0.5 — Vee \%
Low loH=1mA Vce 0.5 — Vcce \%
VoL FoL High loL=2mA — — 0.5 \Y
Low loL=1mA — — 0.5 \Y,

VT+-VT- INTO INT1L INT3 0.05 0.20 — \%

KIO KI1 K2 KI3

TRAIO TRBO

TRCIOA TRCIOB

TRCIOC TRCIOD

TRCTRG TRCCLK

ADTRG

RXD0O RXD2 CLKO

CLK2 SSI SCL

SDA SSO

RESET 0.05 0.20 — Y
liH - H” Vi =18V — — 4.0 uA
I L VI=0Vv — — 4.0 uA
RPULLUP VI =0V 70 140 300 kQ
R#xIN XIN — 0.3 — MQ
RxCIN XCIN — 8 — MQ
VRAM RAM 1.8 — — \%

1. 1.8V Vecc 2.7V Topr= 20 85 (N ) 40 85 (D ) f(XIN) = 5MHz
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R8C/3GA

33.

33.31

(6)

1.8V Vcc

85 (N ) 40

85

(D

)

Icc

(Vec=1.8V  2.7V)

Vss

XIN = 5MHz ( )

= 125kHz

2.2

mA

XIN = 5MHz ( )

= 125kHz

0.8

mA

XIN
fOCO-F = 5MHz
= 125kHz

2.5

10

mA

XIN
fOCO-F = 5MHz
= 125kHz

1.7

mA

XIN
fOCO-F = 4MHz
= 125kHz

16

MSTIIC = MSTTRD = MSTTRC = “1"

mA

XIN

= 125kHz
8 FMR27 =*1" VCA20 ="0"

90

300

uA

XIN

XCIN = 32kHz
FMR27 =“1" VCA20="“0"

80

350

XIN

XCIN = 32kHz
RAM
FMSTP="1" VCA20 ="0"

40

uA

XIN

= 125kHz
WAIT

VCA27 = VCA26 = VCA25 = 0"
VCA20="1"

15

90

uA

XIN

= 125kHz
WAIT

VCA27 = VCA26 = VCA25 ="0"
VCA20="1"

80

uA

XIN

XCIN = 32kHz( )
WAIT

VCA27 = VCA26 = VCA25 = 0"

VCA20="1"

35

uA

XIN Topr =25

CM10 ="1"

VCA27 = VCA26 = VCA25 = 0"

2.0

uA

XIN Topr =85

CM10 ="1"

VCA27 = VCA26 = VCA25 = 0"

5.0
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R8C/3GA 33.
( Vee=2.2V Vss=0V Topr=25 )
33.32 XIN XCIN
te(XIN) XIN 200 — ns
TWH(XIN) XIN 90 — ns
tWL(XIN) XIN “L 90 — ns
te(XCIN) XCIN 14 — Ms
tWH(XCIN) | XCIN 7 — us
tWL(XCIN) | XCIN L 7 — us
y tC(XIN) . Vcec = 2.2V
P TWH(XIN) >
XIN
< tWL(XIN) >
33.16 Vcc=2.2V XIN XCIN
33.33 TRAIO
te(TRAIO) | TRAIO 500 — ns
tWH(TRAIO) | TRAIO “ H” 200 — ns
tWL(TRAIO) | TRAIO “ L 200 — ns
B tC(TRAIO) - Vcec = 2.2V
_ tWH(TRAIO)
TRAIO \
< tWL(TRAIO)

33.17 Vcc =22V TRAIO
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R8C/3GA 33.

33.34
te(CK) CLKi 800 — ns
tw(CKH) | CLKi 400 — ns
tweky)  [CLKi ¢ L” 400 _ ns
td(c-Q) TXDi — 200 ns
th(c-Q) TXDi 0 — ns
tsuD-C) | RXDi 150 — ns
th(c-D) RXDi 90 — ns
i=0 2

< te(cK) > Vcec =2.2V
€ tW(CKH) >
CLKi
P tW(CKL) N
th(c-Q)
TXDi >< ><
< td(Cc-Q) > tsu(D-C) th(c-D)
RXDi ’; \*\
i=0 2

33.18 Vcc=2.2V

33.35 i=0 1 3 Klii=0 3)
WONH) - INTE  H Kii o H 1000( 1) |  — ns
tW(INL) INTI * L P EERE 1000( 2) — ns

1. INTi INTi  “ H" I«

_ x 3) .
2. INTI INTi  “ L &
x 3)

_— Vcec = 2.2V
INTl tw(INL
i=0 1 3
Kii TW(INH)
(i=0 3) |« >

33.19 Vcc=2.2V INTi Kli
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R8C/3GA

34.

34.
34.1
34.1.1
cM1

“ 111 (
CM10

34.1.2
CM30
(CPU
WAIT

* WAIT

34.1.3
XIN
OCDO

34.1.4

VCC=2.7V

“ q

FMRO FMRO1
CM10 1 )
) 4
JMP.B

“ 0"(CPU

NOP

BCLR 1, FMRO CPU
BSET 0, PRCR
FSET I

BSET 0,CM1
JMPB LABEL_001

LABEL_001:

“ q

“ Oobn

NOP
NOP
NOP
NOP

FMRO
“ oq
FMRO

) CM30
FMROL

WAIT
NOP 4

WAIT
WAIT

BCLR 1, FMRO CPU

FSET I
WAIT

NOP

NOP

NOP

NOP

2MHz

CM1 CcM11

CM10

FMRO1

“ 0"(CPU
4

“ 1

OCD1
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R8C/3GA 34.
34.2
34.2.1 00000h
00000h
CPU (
00000h IR -
00000h
IR “ o
3422 SP
SP SP “ 0000h”
SP
34.2.3
INTO INT1 INT3 _W) KI3 CPU
INTI  (i=013) “L “H (
33.23(Vec=5V)  33.29(Vec=3V)  33.35(Vce = 2.2V) INTi (=013

Klii=0 3) )
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34.2.4
IR " (
IR
)
IR
)
34.1
(2 3
(
MOV IR “ 0" ( ( 3)
(2 3
IR
1. 2 (1 )
2.
|
ILVLO ILVL2
3. 11.85
34.1
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R8C/3GA 34.

34.2.5
@
(b)
IR
IR “ 1"
( )
....... AND OR BCLR BSET
IR
IR “ 0 ( ) IR “ o
IR MOV “o
(© | |
( (b)
)
1 3
I “ 1” ( )
1 NOP
INT_SWITCH1:
FCLR [
AND.B #00H, 0056H TRAIC “ 00h”
NOP
NOP
FSET I
2 FSET
INT_SWITCH2:
FCLR |
AND.B  #00H, 0056H TRAIC “ 00h”
MOV.W MEM, RO
FSET |
3 POPC I
INT_SWITCHS3:
PUSHC FLG
FCLR [
AND.B  #00H, 0056H TRAIC “ 00h"
POPC FLG
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34.

343 ID

3431 1ID
ID

*ID “ 55h”
.org OOFFDCH

Jword dummy | (55000000h)
Jword dummy | (55000000h)
Jword dummy ; BREAK

Jword dummy | (55000000h)
Jword dummy | (55000000h)
Jword dummy | (55000000h)
Jword dummy | (55000000h)
Jword dummy | (55000000h)

34.4

34.4.1

*OFS “ FFh”
.org OOFFFCH
Jword reset | (OFFO00000h)

(SFR

; UND
; INTO

; ADDRESS MATCH
; SET SINGLE STEP
; WDT

: ADDRESS BREAK
; RESERVE

(SFR
. RESET
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345 DTC
3451 DTC
. DTC
. DTC

3452 DTCENi(=0 3 5 6)
*DTCENIO DTCENI7

. “17 DTCENiO
DTCENi7
«DTC DTCENi
34.5.3
«DTC “ O
«DTC ssu/I2C DTC SSRDR/ICDRR
SSRDR/ICDRR SSSR/ICSR RDRF “ 0’ (SSRDR/ICDRR
)
DTC
- DTCCTj(j=0 23) “ 1 “ O
- DTCCR) RPTINT "1 )
DTCCT] “ 1 “ o
SSRDR/ICDRR SSSR/ICSR RDRF “ O
(SSRDR/ICDRR )
«DTC ssu/I2c DTC SSTDR/ICDRT
SSTDR/ICDRT SSSR/ICSR TDRE
“ 0’ (SSTDR/ICDRT SSTRSR/ICDRS )
34.5.4
DTC ssu/I2C DTC
DTCCT]j (j=0 23) “ O
DTCCR; RPTINT “ 1 )  DTCCT]
“ o DTC CPU
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34,
34.6 RA
. 16 1
2
. TRACR TEDGF
TUNDF “o “ o “ 1 TRACR
TEDGF TUNDF
13 1” “ 0” " OH TEDGF
TUNDF MOV “ 1
. TEDGF
TUNDF TEDGF TUNDF “ o RA
. RA TEDGF
13 1”
. 2
TEDGF “ o
. TSTART “ 1 1 TCSTF
“ 0”
TCSTF “ 1 TCSTF RA ( 1
TCSTF “ 1
TSTART “ o 1 TCSTF
“ 1” TCSTF " 0”
TCSTF "o TCSTF RA ( 1
1. RA TRACR TRAIOC TRAMR TRAPRE TRA
. (TCSTF “ 1" ) TRAPRE
3
. (TCSTF “1") TRA
3
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R8C/3GA 34,
34.7 RB
. 16 1
2
TRBCR TSTART “ o TRBOCR
TOSSP “ 1
. TSTART “ 1 1 2 TCSTF
“ 0”
TCSTF “ 1 TCSTF RB (1
TSTART “ 1 2 TCSTF
“ 1 TCSTF “ o
TCSTF “ o TCSTF RB ( 1
1. RB TRBCR TRBOCR TRBIOC TRBMR TRBPRE TRBSC TRBPR
. TRBCR TSTOP “ 1 RB
* TRBOCR TOSST TOSSP “ 1 1 2
TOSSTF TOSST “ 1 TOSSTF “ 1
TOSSP “ 1 TOSSTF “ o
“ qn TOSSP “ 1 TOSSTF
“ o TOSST “ 1 TOSSTF “ o
" 1”
34.7.1
(TRBCR TCSTF “ 1) TRBPRE TRBPR
« TRBPRE
3
« TRBPR
3
34.7.2
(TRBCR TCSTF “ 1) TRBPRE TRBPR
« TRBPRE
3
« TRBPR
3
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34.7.3
(TRBCR TCSTF “1") TRBPRE TRBPR
* TRBPRE
3
*TRBPR
3
34.7.4
(TRBCR TCSTF “1") TRBPRE TRBPR
* TRBPRE
3
* TRBPR
3
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34.8 RC
34.8.1 TRC
« TRCCR1 CCLR “ 1" (TRCGRA TRC
)
TRCMR TSTART “ 1 ( ) TRC
TRC “ 0000h”
TRC “ 0000h” TRC
TRC “~ 0000h”
«TRC TRC
MPB
MOV.W #XXXXh, TRC
MPB L1 JMPB
L.  MOVW TRC,DATA
34.8.2 TRCSR
TRCSR TRCSR
JMPB
MOV.B  #XXh, TRCSR
JMPB L1 JMPB
L.  MOV.B TRCSR,DATA
34.8.3 TRCCR1
TRCCR1 TCK2 TCKO “ 111b" (fFOCO-F) CPU
fOCO-F
34.8.4
(1) TRCMR TSTART C O ( )
(2) TRCCR1 TCK2 TCKO
. fOCO40M fOCO40M
f1 2 fOCO40M
(1) TRCMR TSTART “o( )
(2) TRCCR1 TCK2 TCKO
@) f1 2
(4 FRAO FRAQO “ 0 (
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. fOCO-F  fOCO40M fOCO-F
fOCO-F 2 fOCO-F
(1) TRCMR TSTART “ o )
(2) TRCCR1 TCK2 TCKO
(3) fOCO-F 2
(4 FRAO FRAOO “ 0 )
. fOCO-F  fOCO40M fOCO-F
fOCO-F 1 fOCO40M 1
(1) TRCMR TSTART “ O )
(2) TRCCR1 TCK2 TCKO
(3) fOCO-F 1 fOCO40M 1
(4 FRAO FRAOO “ o ( )
34.8.5
. RC (191
) 3
*TRCIO}j A B C D )
RC 1 2 TRC TRCGR]
( )
34.8.6 PWM2 TRCMR
« TRCCR2 CSEL “ 1" (TRCGRA
TRC TRCGRA
34.8.7 fOCO40M
fOCO40M VCC=2.7 55V
TRCCR1 TCK2 TCKO

fOCO-F

RC

TRCMR

“ 110b" (fOCO40M
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34.9 RE
34.9.1
RE TSTART
TCSTF TSTART TCSTF TRECR1
TSTART “ 1 ( ) RE TCSTF
“ 1 ) TSTART ‘o1 TCSTF “oqr
2 TCSTF RE
(1
TSTART “ 0 ( ) RE TCSTF
“ 0 ( ) TSTART “ o TCSTF “ o
2 TCSTF
RE
1 RE TRESEC TREMIN TREHR TREWK TRECR1 TRECR2 TRECSR
34.9.2

*TRESEC TREMIN TREHR TREWK TRECR2

« TRECR1
« TRECSR

RE
RE )

TRECR2

34.2

RE
H12 H24 PM INT
RCS0 RCS3
TRECR1 TSTART TCSTF “0"(

RJJ09B0501-0020 Rev.0.20 2008.11.25 RENESAS

Page 574 of 594



R8C/3GA 34.

v

TRECR1 TSTART=0 )
. RE
TRECR1 TCSTF=0?
_J
TREIC . 00h
( RE )
v -

| TRECR1 TRERST=1 |
* \ RE
| TRECR1 TRERST=0 |

Y

TRECSR TRESEC

TREMIN TREHR .
TREWK TRECR1

H12_H24 PM INT

v

TRECR2 B
v

TREIC (IR -0

Y

TRECR1 TSTART=1 }

L

L

34.2
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R8C/3GA 34.

34.9.3
TRESEC TREMIN TREHR TREWK
TRECR1 PM BSY “ o )
RE TRESEC TREMIN TREHR TREWK TRECR1
PM
. 1
TREIC IR “ 1 ( RE )
TRESEC TREMIN TREHR TREWK TRECR1 PM
. 2
(1) BSY
(2) BSY “ 1 “ o (BSY “ 1 62.5ms)
(3) BSY “ o TRESEC TREMIN TREHR TREWK TRECR1
PM
. 2
(1) TRESEC TREMIN TREHR TREWK TRECR1 PM

@ @
©)
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34.

34.10 (UARTO)
. 110
16
UORB PER FER UOoC1 RI
113 0”
UORB

MOV.W 00AG6H, RO ; UORB

. 9 1/0

N 8

MQOV.B #XXH, 00A3H ;U0TB
MOV.B #XXH, 00A2H ; UOTB

110

UORB

uoTB

UORB

RJJ09B0501-0020 Rev.0.20 2008.11.25 RENESAS
Page 577 of 594



R8C/3GA 34.
34.11 (UART2)
34.11.1 I/O
34.11.1.1
RTS RTS2
“ Ln R-I-SZ
“ RTS2 _ CTs2
RTS
34.11.1.2
u2co CKPOL ‘0" (
) “ Hn
CKPOL “ 1 ( )
‘ Lu
*U2C1 TE 1 ( )
'%1 TI “ 0" (U2TB )
.CTS CTSZ “ Ln
34.11.1.3
110
TXD2
u2cl1 TE N ) u2TB
TE 1
uz2TB CLK2
u2C1 RE “ 1" (U2RB )
UART?2 U2RB
OER “ 1 ( ) U2RB
S2RIC IR
1 uz2TB
CKPOL o © R
CKPOL “ 1,, “ Ln
.U2C1 RE “ 111 ( )
0U2C1 TE “ 111 ( )
*U2C1 TI “ 0 (U2TB )
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R8C/3GA 34,
34.11.2 I/O(UART)
34.11.2.1
RTS RTS2
“ oL RTS2
RTS2 _CTs2
RTS
34.11.2.2
U2C0 CKPOL “ o (
) CH
CKPOL 17 (
) s
«U2C1 TE R ( )
-u2c1 Tl “ O (U2TB )
«CTS CTS2 “ L
34.11.3 1(12C )
U2SMR4 STSPSEL “
(STAREQ RSTAREQ STPREQ) *“ O “oqn
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R8C/3GA 34.
34.12
SSUIICSR
IICSEL “ 0" (SSU )
34.13 12C
12C SSUIICSR IICSEL “ 1" (12C
)
34.14 LIN
Synch Break
34.15 A/D
* ADMOD ADINSEL ADCONO (ADST ) ADCON1
OCVREFCR A/D ( )
. 0 1 A/D CPU
A/D ¢ AD
@ AD fOCO-F
*VREF AVSS 0.1y F
*A/D
*A/D CMO0 CM02 “ 1 (
) 13 OH ( ))
*A/D FMRO FMSTP “ 1" ( )
*fOCO-F ADMOD CKSs2
*A/D ADCONO ADST “ 0" (A/D )
A/D
A/D ADi
ADST “ o ADi
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R8C/3GA 34.
34.16
34.16.1 CPU
34.16.1.1
EWO ROM
UND INTO BRK
34.16.1.2
34.1 343 CPU
34.1 CPU (1)
/
EWO
( ) |FMR22 “ 17 ( )
FMR21 “ 17 (
td(SR-SUS)
FMR22 “ 0" ( )
FMR21 “ 1
td(SR-SUS)
FMR21
“ 0 ( )
(
FMR22=" 0" )
RAM
ROM ( )
( )
EW1
( ) |FMR22 “oq FMR21 “ o1
td(SR-SUS)
FMR22 “ 0
FMR21 “ 1 td(SR-SUS)
FMR21
“ g
(
FMR22=* 0" )
td(SR-SUS)
ROM ( ) FMR21 "o
(
FMR22=* 0" )

FMR21 FMR22 FMR2

RJJ09B0501-0020 Rev.0.20 2008.11.25 RENESAS

Page 581 of 594




R8C/3GA 34.
342 CPU (2
INTO
/ 2 BRK
1
NMI (1 1)
EWO0
( )
FMR22 1" (
FMR21
“ 17 ( ) FMR21
td(SR-SUS)
td(SR-SUS)
FMR22 © 0" (
FMR21 “o1r
FMR2
d(SR-SUS) |\ 0oy
FMR21 “ 0" (
)
(
FMR22=" 0" )
ROM ( )
( )
FMR21 FMR22 FMR2
1. 0 0
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R8C/3GA 34.
34.3 CPU 3)
INTO
2 BRK
1
NMI (1 1)
EW1
)
FMR22 FMR21
“ 1 td(SR-
SUS) FMR21
FMR22
EMR21 T td(SR-SUS)
td(SR-SUS)
FMR21 FMR2
FMR21
FMR22=" 0" )
ROM )
FMR22=" 0" )

FMR21 FMR22 FMR2

1.

0
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R8C/3GA

34.

34.16.1.3

* FMRO
*FMR1
*FMR2

*FMR1

34.16.1.4
EWO0

34.16.1.5

34.16.1.6

FST

34.16.1.7

34.16.1.8

“ oq
FMRO1 FMRO02

FMR13

FMR20 FMR22 FMR27

“ On “ 111

“ 111 “ on

FMR14 FMR15 FMR16 FMR17

ROM

FST7 “ 0" ( ( )

VCC=2.7 55V

i 011

aAY
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R8C/3GA

34.

34.17
34.17.1 VCC-VSS
VCC VSS 0.1p F )
34.17.2
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R8C/3GA 35.
35.
@) RAM
) (AIERO AIER1 RMADO RMAD1
(3) BRK
() VCC=18 55V

2.1V
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TBD
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R8C/3GA 2.
2.
2.1 M16C Flash Starter (M3A-0806) 2.2 E8a(ROEOO008A K CEOO)
VCC ?
HI@) - L]
ESED B 3 [+7]
(D ( o— 2] é [¢]
] =H
o =
0 [=1[=1[=1[=][+]
TXD g 8 7 VSS
RXD 4 _g 8':
o O 1 VCC
A
M16C Flash Starter
(M3A-0806)
CRXDD
1.
2.1 M16C Flash Starter (M3A-0806)
T
4.7kQ
Hi@) - L]
g 5 =
0 (9 0—3] =
y | 4TkeE 10 Z' E
ON0,
E D RESET O_EI E
T2 0 o B B
cC L
“4foo ( FIFFEEE
) —O O
V‘SS_O ©
A
E8a 1.
(ROEOOO08AKCEO0)
2.2 E8a(ROEOOO08AKCEOQO0)
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R8C/3GA

3.
31
<
@ecoH—9
N N N N N [
N w N L o [(e}
10 s
(RESED) 2 2 17
Q
O 3 3 16
>
VSS 4 15
O 5 14
L 6 13
~ © © = = 5
777
1. XIN  XCIN
XIN  XCIN
3.1
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R8C/3GA

E

4 s 387 EWO oo 507

A 388 BV L o 507
A F

7Y T 446

AID e 457

Y T 456

AID e 457

AID e 454

AD e, 467

AO AL oo 11

ACK  NACK oo 354

Yo To7 o] N o OO 452 ;828128

FN 5010 N R 453

W o T T 0 N

ADIC ..........

ADINSEL .
ADMOD .............

ILVLZ ILVLO  IPL i,

DTBLSIGZ0  23) oo 176 T s 1‘46;238
DTC R R 174 INTE o 146, 491
I 176 INTIC(Z0 1 3) oo 136
DTCCTI(Z0  23) croeoevvveeeeoeeeeseeeeeeeeseeeeeeseessseessesesseeseseees 177 NT;

DTCENIGZ0 3 5 ) weovoreseeeeeeeeeeoeeesseseeeeeeeeessesssseeeeneees 178 NT;

DTCTL oo 179 INTSR

DTC 192 NT

DTC s 191 PL

DTDARIGZ0  23) orovvvveeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesesssseeseneees 177 R

DTRLDJ(ZO  23) w.ooooveeeeeereereeeseemeeeeseeeeeeeeeseeeseessesseseesssseses 177 ISP

DTSARI(Z0  23) cooeroeeeeeeeeoeeeeeeeseeeeeeeeeseeseeeeeeseee e 177 |
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R8C/3GA

K
Q= N 149
KUPIC eoeveeeeeeeeeeeeeeeeeeesee e seseesseeses s sse e as s eese s esseone 134
L
1N 2 S 434
11N 2 V- 433
1N OO 434
LSB MSB e 308, 335, 342
M
(Y 1S3 e N 237, 367, 398
o)
o160 ST 102
........................................................................ 448
29, 48, 162, 169, 498
..................................................................... 30, 163, 170
................................................................................ 12
P
PLDRR eovereeveeeeeereereeess e eseesse s esseeees e eesseseessesssesesseeeesene 78
T 11
PDIZ0 1 3 4) coooooeeeoeeeeeeeeoeeeeeseees e e eenee 66
TG < T WO 67
PINSR
PMO ......
PML ...
PRCR
PURO
PURL
PWM2
PWM
R
RO Rl R2 R3.. .
RMADI(Z0 1) coveoeeeeeeeereeeeeseseeeseeeseesesseesseeessessseeeeseons

SSTRSR .o
SSUIC/IICIC ...
SSUIICSR ..o
SS

TRAIOC ..
TRAMR ...
TRAPRE ....

TRBPRE
TRBRCSR ..o

TRBSC oo
TRC ...
TRCADCR ....
TRCCR1 .......
TRCCR2 ...

TRCDF i
TRCGRA
TRCGRB
TRCGRC
TRCGRC TRCGRD

TRCPSRO
TRCPSR1 .
TRCSR .o
TRECR1
TRECR2 ....
TRECSR ...
TREHR ...

TREMIN
TRESEC ....
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R8C/3GA

ST ox R
UZ2MR e SLD 12
UZRB .o 323 161
UZSMR coovvvvvvvmmmmmnnnnsssssssnnnnn 827 110
U2SMR?2 ..

v T — 586
U2SMR4

U2SMR5

VCMP1IC
VCMP2IC ...
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(UARTO) vveiieiiicicciiceeieeen 297 11
(UART2) oo 317 251
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