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R32C/118 Group

1. Overview

1.2

Product Information

Tables 1.5 and 1.6 list the product information and Figure 1.1 shows the details of the part number.

Table 1.5 R32C/118 Group Product List for Normal Speed Version (1/2) As of February, 2013
Part Number Package Code 1) | ROM Capacity @ | RAM Capacity Remarks
R5F64185NFD P) -20°C to 85°C (N version)
R5F64185DFD PLQPO144KA-A -40°C to 85°C (D version)
R5F64185PFD 384 Kbytes -40°C to 85°C (P version)
R5F64185NFB (P) + 8 Kbytes -20°C to 85°C (N version)
R5F64185DFB PLQPO0O100KB-A -40°C to 85°C (D version)
R5F64185PFB -40°C to 85°C (P version)
40 Kbytes -
R5F64186NFD P) -20°C to 85°C (N version)
R5F64186DFD PLQPO0144KA-A -40°C to 85°C (D version)
R5F64186PFD 512 Kbytes -40°C to 85°C (P version)
R5F64186NFB (P) + 8 Kbytes -20°C to 85°C (N version)
R5F64186DFB PLQP0100KB-A -40°C to 85°C (D version)
R5F64186PFB -40°C to 85°C (P version)
R5F64187NFD P) -20°C to 85°C (N version)
R5F64187DFD PLQPO144KA-A -40°C to 85°C (D version)
R5F64187PFD 640 Kbytes 48 Kbytes -40°C to 85°C (P versi-on)
R5F64187NFB (P) + 8 Kbytes -20°C to 85°C (N version)
R5F64187DFB PLQPO0100KB-A -40°C to 85°C (D version)
R5F64187PFB -40°C to 85°C (P version)
R5F64188NFD P) -20°C to 85°C (N version)
R5F64188DFD PLQPO144KA-A -40°C to 85°C (D version)
R5F64188PFD 768 Kbytes -40°C to 85°C (P version)
R5F64188NFB (P) + 8 Kbytes -20°C to 85°C (N version)
R5F64188DFB PLQP0100KB-A -40°C to 85°C (D version)
R5F64188PFB -40°C to 85°C (P version)
63 Kbytes -
R5F64189NFD P) -20°C to 85°C (N version)
R5F64189DFD PLQPO144KA-A -40°C to 85°C (D version)
R5F64189PFD 1 Mbyte -40°C to 85°C (P version)
R5F64189NFB (P) + 8 Kbytes -20°C to 85°C (N version)
R5F64189DFB PLQP0100KB-A -40°C to 85°C (D version)
R5F64189PFB -40°C to 85°C (P version)

(P): On planning phase

Notes:

1. The old package codes are as follows:
PLQPO0100KB-A: 100P6Q-A; PLQP0144KA-A: 144P6Q-A
2. "8 Kbytes” in the ROM capacity indicates the data flash memory capacity.
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R32C/118 Group 1. Overview

Table 1.15  Pin Definitions and Functions (2/4)

Function Symbol I/O Description
Bus control pins  |BC0/D0O, BC2/D1 Output of byte control (BCO and BC2) and input/output of
(1) I/O |data (DO and D1) by time-division while accessing an
external memory space with multiplexed bus
CS0to CS3 O |Chip select output
WRO/WR1/WR2/ Output of write, byte control, and read signals. Either WRx
WR3, or WR and BCx can be selected by a program.
WR/BCO/BC1/ Data is read when RD is low.
BC2/BC3,
RD (@ When WRO0, WR1, WR2, WR3, and RD are selected,

data is written to the following address:
4n+0, when WRO is low
4n+1, when WR1 is low
4n+2, when WR2 is low
4n+3, when WR3 is low
on 32-bit external data bus
or
an even address, when WRO is low
an odd address, when WR1 is low
(@] on 16-bit external data bus

When WR, BCO, BC1, BC2, BC3, and RD are selected,
data is written, when WR is low
and
the following address is accessed:
4n+0, when BCO is low
4n+1, when BC1 is low
4n+2, when BC2 is low
4n+3, when BC3 is low
on 32-bit external data bus
or
an even address, when BCO is low
an odd address, when BC1 is low
on 16-bit external data bus

ALE O [|Latch enable signal in multiplexed bus format

HOLD | |The MCU is in a hold state while this pin is held low
HLDA O |This pin is driven low while the MCU is held in a hold state
RDY Bus cycle is extended by the CPU if this pin is low on the

falling edge of BCLK

Note:
1. Pins BC2/D1, WR2, WR3, BC2, and BC3 are available in the 144-pin package only.
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R32C/118 Group 2. Central Processing Unit (CPU)

2. Central Processi ng Unit (CPU)

The CPU contains the registers shown below. There are two register banks each consisting of registers
R2R0, R3R1, R6R4, R7R5, A0 to A3, SB, and FB.

General purpose
registers bs1 bo.
R2R0O R2H R2L ROH ROL
R3R1 R3H R3L R1H R1L ] )
|| > Data registers ¥
R6R4 R6 R4
R7R5 R7 R5 I
AO I
Al I )
||~ Address registers
A2
A3 I
SB |  Static base register
FB |  Frame base register
UspP User stack pointer
ISP Interrupt stack pointer
INTB Interrupt vector table base register
PC Program counter
| FLG | Flag register
bar—"" b16 b15 b8 b7 b0
SEEEREEENERRLTEEEES ul1]ole[s|z|p]c]
Fast int t b31 b0
astinterrup SVF Save flag register
registers
SVP Save PC register
VCT Vector register
DMAC iated = =
X -asszoua € | DMDO ', DMA mode register
registers @ |
— DCTO 1l DMA terminal count register
DCRO '] DMA terminal count reload register
DSAO0 'TH DMA source address register
DSRO 'TH DMA source address reload register
DDAO
i DDRO [l DMA destination address reload register
Notes:
1.There are two banks of these registers.
2.There are four identical sets of DMAC-associated registers.

Figure 2.1  CPU Registers
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R32C/118 Group 1. Overview
Table 1.10  Pin Characteristics for the 144-pin Package (4/4)

Ei:. Cc;ril:]rol Port Intt;ri:]upt Timer Pin | UART/CAN Module Pin| Intelligent /O Pin ArILaillnog Bus gic;]ntrol
115 P11 3 CTS8/RTS8 1101_3 CS3/WR2
116 P11 2 RXD8 1101_2 CS2
117 P11 1 CLKS8 1101 1 Cs1
118 P11 0 TXD8 1101_0 CSO
119 PO 3 ANO 3 |D3
120 PO_2 ANO_2 |D2
121 PO 1 ANO 1 |[D1
122 PO_O ANO_ O |DO
123 P15 7 CTS6/RTS6/SS6 1100_7 AN15 7
124 P15 6 CLK6 1100_6 AN15 6
125 P15 5 RXD6/SCL6/STXD6 1100_5 AN15 5
126 P15 4 TXD6/SDA6/SRXD6 1100_4 AN15 4
127 P15 3 CTS7/RTS7 1100_3 AN15 3
128 P15 2 RXD7 1100_2 AN15 2
129 P15 1 CLK7 1100_1 AN15 1
130 |VSS
131 P15 0O TXD7 1100_0 AN15 0O
132 |VCC
133 P10_7 |KI3 AN_7
134 P10_6 (KI2 AN_6
135 P10 5 |KI1 AN_5
136 P10_4 (KIO AN_4
137 P10 3 AN_3
138 P10 2 AN_2
139 P10 1 AN_1
140 |AVSS
141 P10 0 AN_0
142 |VREF
143 |AVCC
144 P9 7 RXD4/SCL4/STXD4 ADTRG

RO1DS0065EJ0120 Rev.1.20 RENESAS Page 14 of 123
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R32C/118 Group 4. Special Function Registers (SFRs)

Table 4.4 SFR List (4)

Address Register Symbol Reset Value
0000BON|Intelligent I/O Interrupt Enable Register 0 IIO0IE 00h
0000B1h|Intelligent I/O Interrupt Enable Register 1 IIO1IE 00h
0000B2h|Intelligent I/O Interrupt Enable Register 2 1102IE 00h
0000B3h|Intelligent I/O Interrupt Enable Register 3 1I03IE 00h
0000B4h|Intelligent I/O Interrupt Enable Register 4 1104IE 00h
0000B5h|Intelligent I/O Interrupt Enable Register 5 IIO5IE 00h
0000B6h|Intelligent I/O Interrupt Enable Register 6 1106IE 00h
0000B7h|Intelligent I/O Interrupt Enable Register 7 IIO71E 00h
0000B8h|Intelligent I/O Interrupt Enable Register 8 1108IE 00h
0000B9h|Intelligent I/O Interrupt Enable Register 9 1109IE 00h
0000BAh |Intelligent I/O Interrupt Enable Register 10 11010IE 00h
0000BBh|Intelligent I/O Interrupt Enable Register 11 110111E 00h
0000BCh
0000BDh
0000BEh
0000BFh
0000CO0h
0000C1h|CANO Transmit Interrupt Control Register COTIC XXXX X000b
0000C2h
0000C3h|CANO Error Interrupt Control Register COEIC XXXX X000b
0000C4h
0000C5h|CAN1 Receive Interrupt Control Register C1RIC XXXX X000b
0000C6h
0000C7h
0000C8h
0000C%h
0000CAh
0000CBh
0000CCh
0000CDh
0000CEh
0000CFh
0000D0h|CANO Transmit FIFO Interrupt Control Register COFTIC XXXX X000b
0000D1h
0000D2h|CAN1 Transmit FIFO Interrupt Control Register C1FTIC XXXX X000b
0000D3h
0000D4h
0000D5h
0000D6h
0000D7h
0000D8h
0000D%h
0000DAh
0000DBh
0000DCh
0000DDh |UART7 Transmit Interrupt Control Register S7TIC XXXX X000b
0000DEh|INT7 Interrupt Control Register INT7IC XX00 X000b
0000DFh|UARTS8 Transmit Interrupt Control Register S8TIC XXXX X000b

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/118 Group 4. Special Function Registers (SFRs)

Table 4.15  SFR List (15)

Address Register Symbol Reset Value
000380h|A/DO Register 0 ADOO 00XXh
000381h
000382h|A/DO Register 1 ADO1 00XXh
000383h
000384h|A/DO Register 2 ADO02 00XXh
000385h
000386h|A/DO Register 3 ADO3 00XXh
000387h
000388h|A/DO Register 4 ADO04 00XXh
000389h
00038Ah|A/DO Register 5 ADO5 00XXh
00038Bh
00038Ch|A/DO Register 6 ADO6 00XXh
00038Dh
00038Eh|A/DO Register 7 ADO7 00XXh
00038Fh
000390h
000391h
000392h|A/DO Control Register 4 ADOCON4 XXXX 00XXb
000393h
000394h|A/DO Control Register 2 ADOCON2 XX0X X000b
000395h|A/DO Control Register 3 ADOCON3 XXXX X000b
000396h|A/DO Control Register O ADOCONO 00h
000397h|A/DO Control Register 1 ADOCON1 00h
000398h|D/A Register 0 DAO XXh
000399h
00039Ah|D/A Register 1 DAl XXh
00039Bh
00039Ch|D/A Control Register DACON XXXX XX00b
00039Dh
00039Eh
00039Fh
0003A0h
0003A1h
0003A2h
0003A3h
0003A4h
0003A5h
0003A6h
0003A7h
0003A8h
0003A9%h
0003AAh
0003ABh
0003ACh
0003ADh
0003AEh
0003AFh

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/118 Group 4. Special Function Registers (SFRs)

Table 4.22  SFR List (22)

Address Register Symbol Reset Value
0400F0h|Port P10_0 Function Select Register P10_0S 0XXX X000b
0400F1h|Port P11_0 Function Select Register P11 _0S X0XX X000b
0400F2h|Port P10_1 Function Select Register P10_1S 0XXX X000b
0400F3h|Port P11_1 Function Select Register P11 1S X0XX X000b
0400F4h|Port P10_2 Function Select Register P10_2S 0XXX X000b
0400F5h|Port P11_2 Function Select Register P11 _2S X0XX X000b
0400F6h|Port P10_3 Function Select Register P10_3S 0XXX X000b
0400F7h|Port P11_3 Function Select Register P11_3S X0XX X000b
0400F8h|Port P10_4 Function Select Register P10_4Ss 0XXX X000b
0400F9h |Port P11_4 Function Select Register P11_4S XXXX X000b
0400FAh|Port P10_5 Function Select Register P10_5S 0XXX X000b
0400FBh
0400FCh|Port P10_6 Function Select Register P10_6S 0XXX X000b
0400FDh
0400FEh|Port P10_7 Function Select Register P10_7S 0XXX X000b
0400FFh
040100h|Port P12_0 Function Select Register P12 _0S X0XX X000b
040101h|Port P13_0 Function Select Register P13_0S XXXX X000b
040102h|Port P12_1 Function Select Register P12_1S X0XX X000b
040103h|Port P13_1 Function Select Register P13_1S XXXX X000b
040104h|Port P12_2 Function Select Register P12_2S X0XX X000b
040105h|Port P13_2 Function Select Register P13_2S XXXX X000b
040106h|Port P12_3 Function Select Register P12_3S X0XX X000b
040107h|Port P13_3 Function Select Register P13_3S XXXX X000b
040108h|Port P12_4 Function Select Register P12_4S XXXX X000b
040109h|Port P13_4 Function Select Register P13_4S XXXX X000b
04010Ah|Port P12_5 Function Select Register P12_5S XXXX X000b
04010Bh|Port P13_5 Function Select Register P13 5S XXXX X000b
04010Ch|Port P12_6 Function Select Register P12_6S XXXX X000b
04010Dh|Port P13_6 Function Select Register P13_6S XXXX X000b
04010Eh|Port P12_7 Function Select Register P12_7S XXXX X000b
04010Fh|Port P13_7 Function Select Register P13_7S XXXX X000b
040110h
040111h|Port P15_0 Function Select Register P15 _0S 00XX X000b
040112h
040113h|Port P15_1 Function Select Register P15 1S 00XX X000b
040114h
040115h|Port P15_2 Function Select Register P15 _2S 00XX X000b
040116h|Port P14_3 Function Select Register P14 _3S XXXX X000b
040117h|Port P15_3 Function Select Register P15 _3S 00XX X000b
040118h|Port P14 _4 Function Select Register P14 _4S XXXX X000b
040119h|Port P15_4 Function Select Register P15 4S 00XX X000b
04011Ah|Port P14_5 Function Select Register P14 5S XXXX X000b
04011Bh|Port P15_5 Function Select Register P15 5S 00XX X000b
04011Ch|Port P14_6 Function Select Register P14 _6S XXXX X000b
04011Dh|Port P15_6 Function Select Register P15 6S 00XX X000b
04011Eh
04011Fh|Port P15_7 Function Select Register P15 7S 00XX X000b

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/118 Group 4. Special Function Registers (SFRs)

Table 4.23  SFR List (23)
Address Register Symbol Reset Value

040120h to
04403Fh
044040h
044041h
044042h
044043h
044044h
044045h
044046h
044047h
044048h
044049h
04404Ah
04404Bh
04404Ch
04404Dh
04404Eh|Watchdog Timer Start Register WDTS XXXX XXXXb
04404Fh|Watchdog Timer Control Register WDC 000X XXXXb
044050h
044051h
044052h
044053h
044054h
044055h
044056h
044057h
044058h
044059h
04405Ah
04405Bh
04405Ch
04405Dh
04405Eh
04405Fh | Protect Register 2 PRCR2 OXXX XXXXb

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/118 Group 4. Special Function Registers (SFRs)

Table 4.24  SFR List (24)

Address Register Symbol Reset Value
044060h
044061h
044062h
044063h
044064h
044065h
044066h
044067h
044068h
044069h
04406Ah
04406Bh
04406Ch
04406Dh | External Interrupt Request Source Select Register 1 IFSR1 X0XX X000b
04406Eh
04406Fh |External Interrupt Request Source Select Register 0 IFSRO 0000 0000b
044070h|DMAO Request Source Select Register 2 DMOSL2 XX00 0000b
044071h|DMAL1 Request Source Select Register 2 DM1SL2 XX00 0000b
044072h|DMA2 Request Source Select Register 2 DM2SL2 XX00 0000b
044073h|DMA3 Request Source Select Register 2 DM3SL2 XX00 0000b
044074h
044075h
044076h
044077h
044078h|DMAO Request Source Select Register DMOSL XXX0 0000b
044079h|DMAL1 Request Source Select Register DM1SL XXX0 0000b
04407Ah|DMA2 Request Source Select Register DM2SL XXX0 0000b
04407Bh|DMA3 Request Source Select Register DM3SL XXX0 0000b
04407Ch
04407Dh|Wake-up IPL Setting Register 2 RIPL2 XX0X 0000b
04407Eh
04407Fh|Wake-up IPL Setting Register 1 RIPL1 XX0X 0000b
044080h
044081h
044082h
044083h
044084h
044085h
044086h
044087h
044088h
04408%9h
04408Ah
04408Bh
04408Ch
04408Dh
04408Eh
04408Fh

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/118 Group

4. Special Function Registers (SFRs)

Table 4.35  SFR List (35)

Address

Register

Symbol

Reset Value

0479B1h
0479B2h
0479B3h

0479B0h|CAN1 Mailbox 27:

Message ldentifier

0479B4h

0479B5h|CAN1 Mailbox 27:

Data Length

0479B7h
0479B8h
0479B9h
0479BAh
0479BBh
0479BCh
0479BDh

0479B6h|CAN1 Mailbox 27:

Data Field

0479BFh

0479BEh|CAN1 Mailbox 27:

Time Stamp

C1MB27

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

0479C1h
0479C2h
0479C3h

0479C0h|CAN1 Mailbox 28:

Message ldentifier

0479C4h

0479C5h|CAN1 Mailbox 28:

Data Length

0479C7h
0479C8h
0479C9h
0479CAh
0479CBh
0479CCh
0479CDh

0479C6h|CAN1 Mailbox 28:

Data Field

0479CFh

0479CEh|CAN1 Mailbox 28:

Time Stamp

CiMB28

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

0479D1h
0479D2h
0479D3h

0479D0Oh | CAN1 Mailbox 29:

Message ldentifier

0479D4h

0479D5h | CAN1 Mailbox 29:

Data Length

0479D7h
0479D8h
0479D%h
0479DAh
0479DBh
0479DCh
0479DDh

0479D6h | CAN1 Mailbox 29:

Data Field

0479DFh

0479DEh|CAN1 Mailbox 29:

Time Stamp

CiMB29

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/118 Group 4. Special Function Registers (SFRs)

Table 4.36  SFR List (36)

Address Register Symbol Reset Value
0479EOh|CAN1 Mailbox 30: Message Identifier C1MB30 XXXX XXXXh
0479E1h
0479E2h
0479E3h
0479E4h
0479E5h|CAN1 Mailbox 30: Data Length XXh
0479E6h|CAN1 Mailbox 30: Data Field XXXX XXXX
0479E7h XXXX XXXXh
0479E8h
0479E9h
0479EAh
0479EBh
0479ECh
0479EDh
0479EEh|CAN1 Mailbox 30: Time Stamp XXXXh
0479EFh
0479F0h|CAN1 Mailbox 31: Message Identifier C1MB31 XXXX XXXXh
0479F1h
0479F2h
0479F3h
0479F4h
0479F5h|CAN1 Mailbox 31: Data Length XXh
0479F6h |CAN1 Mailbox 31: Data Field XXXX XXXX
0479F7h XXXX XXXXh
0479F8h
0479F9
0479FAh
0479FBh
0479FCh
0479FDh
0479FEh|CAN1 Mailbox 31: Time Stamp XXXXh
0479FFh
047A00h|CAN1 Mask Register 0 C1MKRO XXXX XXXXh
047A01h
047A02h
047A03h
047A04h|CAN1 Mask Register 1 C1MKR1 XXXX XXXXh
047A05h
047A06h
047A07h
047A08h|CAN1 Mask Register 2 C1MKR2 XXXX XXXXh
047A09h
047A0Ah
047A0Bh
047A0Ch|CAN1 Mask Register 3 C1MKR3 XXXX XXXXh
047A0DN
047A0Eh
047A0Fh

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/118 Group

4. Special Function Registers (SFRs)

Table 4.41  SFR List (41)

Address Register

Symbol

Reset Value

047C30h|CANO Mailbox 3: Message Identifier
047C31h
047C32h
047C33h

047C34h

047C35h|CANO Mailbox 3: Data Length

047C36h|CANO Mailbox 3: Data Field
047C37h
047C38h
047C39h
047C3Ah
047C3Bh
047C3Ch
047C3Dh

047C3Eh|CANO Mailbox 3: Time Stamp
047C3Fh

COMB3

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

047C40h|CANO Mailbox 4: Message ldentifier
047C41h
047C42h
047C43h

047C44h

047C45h|CANO Mailbox 4: Data Length

047C46h|CANO Mailbox 4: Data Field
047C47h
047C48h
047C49h
047C4Ah
047C4Bh
047C4Ch
047C4Dh

047C4Eh|CANO Mailbox 4: Time Stamp
047C4Fh

comMB4

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

047C50h|CANO Mailbox 5: Message Identifier
047C51h
047C52h
047C53h

047C54h

047C55h|CANO Mailbox 5: Data Length

047C56h|CANO Mailbox 5: Data Field
047C57h
047C58h
047C59h
047C5Ah
047C5Bh
047C5Ch
047C5Dh

047C5Eh|CANO Mailbox 5: Time Stamp
047C5Fh

COMB5

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/118 Group

5. Electrical Characteristics

Table 5.9 Power Supply Circ uit Timing Characteristics
(Vecc=3.0t05.5V,Vgg=0V, and T, = Ty, unless otherwise noted)

Feb 6, 2013

Value
Symbol Characteristic Measur_e_ment . Unit
Condition Min. | Typ. | Max.
td(P-R) Internal power supply start-up stabilization 5 ms
time after the main power supply is turned on
tap-Rr) Recommended | !
Internal power supply start-up Vce operating voltage___1<=_ !
stabilization tir_ne after the main L o
power supply is turned on < tar R ri
Supply voltage for :
internal logic i
PLL oscillator- i
output wavetorm ——==eelLLCLLITTT TN
Figure 5.3  Power Supply Circuit Timing
Table 5.10  Electrical Charac teristics of Voltage Regu lator for Internal Logic
(Vcc=3.0t05.5V,Vgg =0V, and T, = Ty, Unless otherwise noted)
Value
Symbol Characteristics Measur.e.ment - Unit
Condition Min. | Typ. | Max.
Vypel Output voltage 15 \
Table 5.11  Electrical Characteri stics of Low Voltage Detector
(Vcc=4.2105.5V,Vgg =0V, and T, = Ty, Unless otherwise noted)
Value
Symbol Characteristics Measur.e.ment - Unit
Condition Min. | Typ. | Max.
AVdet Detected voltage error -03]| V
Vdet(R)-Vdet(F) |Hysteresis width 0 \%
Self-consuming current Vce = 5.0V, low voltage 4 A
detector enabled
taE-A) Operation start time of low voltage detector 150 s
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R32C/118 Group 5. Electrical Characteristics

Timing Requirements (V ¢c =3.0t05.5V, Vgg =0V, and Ta = T, unless otherwise noted)

Table 5.14  Flash Memory CPU Rewrite Mode Timing

- Value )
Symbol Characteristics 7 v Unit
in. ax.
ter Read cycle time 200 ns
tsu(s-R) Chip-select setup time before read 200 ns
th(r-s) Chip-select hold time after read 0 ns
tsu(A-R) Address setup time before read 200 ns
th(r-A) Address hold time after read 0 ns
tw(Rr) Read pulse width 100 ns
tow Write cycle time 200 ns
tsu(s-w) Chip-select setup time before write 0 ns
th(w-s) Chip-select hold time after write 30 ns
tsua-w) Address setup time before write 0 ns
thew-A) Address hold time after write 30 ns
tww) Write pulse width 50 ns
Read cycle ter
:tsu(S-R) __ thR-s) g
Chip select
tsu(a-R) thr-a)
Address
P tw(Rr)
RD
Write cycle P tew N
Lsusw) _thw-s)
Chip select
tsuaw) thow-a)
Address
€ tW(\N) »
WR
Figure 5.5  Flash Memory CPU Rewrite Mode Timing
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R32C/118 Group 5. Electrical Characteristics

VCC =5V
Table 5.15  Electrical Characteristics (1/3)
(Vcc=4.21055V,Vgg =0V, Ty = Ty, and f(cpy) = 64 MHz, unless otherwise noted)

Value
Symbol Characteristic Measur_e_m ent , Unit
Condition Min. Typ. | Max.

Vo High PO_O0toPO_7,P1 OtoP1_7,P2_0to P2_7,
level P3_0toP3_7,P4 0toP4_7,P5_0to P5_7,
output |P6_0toP6_7,P7_0toP7_7,P8_0to P8_4,
voltage |P8_6, P8_7,P9_0to P9 7, loy=-5mMA |Vcc-2.0 Vee | V
P10_0Oto P10_7, P11_Oto P11_4,

P12_0Oto P12_7,P13_0to P13_7,

P14_3to P14_6, P15 0to P15_7 (1)
PO_OtoPO_7,P1_0toP1_7,P2 OtoP2_7,
P3_0toP3_7,P4 OtoP4_7,P5_0to P5_7,
P6_0to P6_7,P7_0to P7_7,P8_0to P8_4,
P8_6, P8_7,P9_0to P9_7, loy=-200 A |V ¢c-0.3 Vee | V
P10_0Oto P10_7, P11_Oto P11_4,
P12 0to P12_7,P13_0to P13_7,
P14_3to P14_6, P15 0to P15_7 (1)

VoL Low PO OtoPO_7,P1_0OtoP1_7,P2_0toP2_7,
level P3_0toP3 7,P4 OtoP4 7,P5_0toP5 7,
output |P6 _0to P6_7,P7_0toP7_7,P8 0toP8_4,
voltage |P8_6,P8 7, P9 0to P9 7, loL =5 mMA 20 | V
P10 _Oto P10_7, P11 Oto P11_4,

P12 O0toP12_7,P13 0to P13 7,

P14 _3to P14 6,P15 0to P15 7 (1)

PO OtoPO_7,P1 OtoP1 7,P2 0toP2 7,
P3_ 0toP3 7,P4 OtoP4 7,P5 0toP5 7,
P6_0toP6_7,P7_0toP7_7,P8_0to P8 4,
P8_6,P8_7,P9 0to P9 7, o =200 A 045| V
P10_0Oto P10_7,P11_0Oto P11_4,
P12 _0OtoP12_7,P13 0to P13 7,
P14 _3to P14 _6,P15 0to P15 7 (1)

Note:
1. Ports P9_0, P9 2, and P11 to P15 are available in the 144-pin package only. Port P9_1 is designated
as input pin in the 100-pin package.
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R32C/118 Group 5. Electrical Characteristics

VCC =5V
Table 5.19 D/A Conversion Characteristics (V cc - AVCC = VREF =4.2t05.5 V, VSS = AVSS =0 V,
and T, = Ty, Unless otherwise noted)

Symbol Characteristic Measurement Condition - Value Unit
Min. | Typ. | Max.
Resolution 8 | Bits
Absolute precision 1.0 %
ts Settling time 3 s
Ro Output resistance 4 10 20 | kQ
VREE Reference input current See Note 1 15 | mA

Note:

1. One D/A converter is used. The DAI register (i = 0, 1) of the other unused converter is set to 00h. The
resistor ladder for the A/D converter is not considered.

Even when the VCUT bit in the ADOCONL1 register is set to 0 (Vreg disconnected), lyggg is supplied.
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R32C/118 Group 5. Electrical Characteristics

VCC =5V
Timing Requirements (V ¢c =4.2t05.5V, Vg =0V, and T, = Ty, unless otherwise noted)
Table 5.20  External Clock Input
o Value )
Symbol Characteristic - Unit
Min. Max.
teex) External clock input period 62.5 250 ns
tw(xH) External clock input high level pulse width 25 ns
tw(xy) External clock input low level pulse width 25 ns
trx) External clock input rise time 5 ns
t(x) External clock input fall time 5 ns
tw / tc External clock input duty 40 60 %
Table 5.21  External Bus Timing
- Value .
Symbol Characteristic , Unit
Min. Max.
tsu-R) Data setup time before read 40 ns
th(r-D) Data hold time after read 0 ns
tdis(r-D) Data disable time after read 05 t c(Base) * 10 ns
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R32C/118 Group 5. Electrical Characteristics

VCC:5V

Timing Requirements (V ¢c =4.2t05.5V, Vg =0V, and T, = Ty, unless otherwise noted)

Table 5.34  Multi-master | 2C-bus Interface
Value
Symbol Characteristic Standard-mode Fast-mode Unit
Min. Max. Min. Max.

tw(SCLH) MSCL input high level pulse width 600 600 ns
tw(scLy) MSCL input low level pulse width 600 600 ns
ti(scu) MSCL input rise time 1000 300 ns
tiscu) MSCL input fall time 300 300 ns
ti(spa) MSDA input rise time 1000 300 ns
ti(spA) MSDA input fall time 300 300 ns
th(spa-scL)s MSCL high level hold time after

START condition/repeated START @ 2 tepue) +40 ns

condition
tsuscL-spap  |MSCL high level setup time for

repeated START condition/STOP ) 2 tepue) +40 ns

condition
tw(SDAH)P I\Sﬂf()D?:(l)%gilt?gfl pulse width after W 4 t gy + 40 ns
tsu(spa-scL) MSDA input setup time 100 100 ns
th(scL-sDA) MSDA input hold time 0 0 ns

Note:

1. The value is calculated by the following formulas based on a value SSC by setting bits SSC4 to
SSCO in the I2CSSCR register:

thspa-scys = SSC 2t ¢yic) + 40 [ns]
tsuiscL-spap = (SSC 2 +1) t ¢yic) +40[ns]
tyspar)p = (SSC +1) t ¢(yiic) +40 [ns]
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R32C/118 Group 5. Electrical Characteristics

VCC =3.3V

Timing Requirements (V ¢c =3.0t0 3.6V, Vg =0V, and T, = Ty, unless otherwise noted)

Table 5.56  Serial Interface
o Value )
Symbol Characteristic - Unit
Min. Max.
te(ck) CLKi input clock cycle time 200 ns
tw(CKH) CLKi input high level pulse width 80 ns
tw(ckL) CLKi input low level pulse width 80 ns
tsu(p-c) RXDi input setup time 80 ns
thic-D) RXDi input hold time 90 ns
Table 5.57  A/D Trigger Input
- Value )
Symbol Characteristic - Unit
Min. Max.
ty(ADH) ADTRG input high level pulse width 3
Hardware trigger input high level pulse width D ns
ty(ADL) ADTRG input low level pulse width 125 ns
Hardware trigger input high level pulse width
Table 5.58  External Interrupt  INTI Input
o Value )
Symbol Characteristic - Unit
Min. Max.
tw(INH) INTi input high level pulse width Edge sensitive 250 ns
Level sensitive tecpuy + 200 ns
tw(NL) INTi input low level pulse width Edge sensitive 250 ns
Level sensitive te(cpuy + 200 ns
Table 5.59 Intelligent I/O
- Value ]
Symbol Characteristic - Unit
Min. Max.
teascLk2) ISCLK2 input clock cycle time 600 ns
tw(ISCLK2H) ISCLK2 input high level pulse width 270 ns
twascLkaL) ISCLK2 input low level pulse width 270 ns
tSU(RXD-ISCLKZ) ISRXD2 input setup time 150 ns
th(|SCLK2-RXD) ISRXD2 |npUt hold time 100 ns
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