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R32C/117 Group

1. Overview

1.1.2

Performance Overview

Tables 1.1 to 1.4 list the performance overview of the R32C/117 Group.

Table 1.1

Performance Overview for the 144-pin Package (1/2)

Unit

Function

Explanation

CPU

Central
processing unit

R32C/100 Series CPU Core

* Basic instructions: 108

* Minimum instruction execution time: 15.625 ns (f(CPU) = 64 MHz)

* Multiplier: 32-bit x 32-bit — 64-bit

* Multiply-accumulate unit: 32-bit x 32-bit + 64-bit — 64-bit

* IEEE-754 compatible FPU: Single precision

* 32-bit barrel shifter

* Operating mode: Single-chip mode, memory expansion mode,
microprocessor mode (optional (1))

Memory

Flash memory: 384 Kbytes to 1 Mbyte

RAM: 40 K/48 K/63 Kbytes

Data flash: 4 Kbytes x 2 blocks

Refer to Table 1.5 for each product’'s memory size

Voltage
Detector

Low voltage
detector

Optional (1)
Low voltage detection interrupt

Clock

Clock generator

* 4 circuits (main clock, sub clock, PLL, on-chip oscillator)

* Oscillation stop detector: Main clock oscillator stop/restart detection
* Frequency divide circuit: Divide-by-2 to divide-by-24 selectable

» Low power modes: Wait mode, stop mode

External Bus

Bus and memory

* Address space: 4 Gbytes (of which up to 64 Mbytes is user

Expansion expansion accessible)
» External bus Interface: Support for wait-state insertion, 4 chip select
outputs
* Bus format: Separate bus/Multiplexed bus selectable, data bus width
selectable (8/16/32 bits)
Interrupts Interrupt vectors: 261

External interrupt inputs: N
Interrupt priority levels: 7

I, INT x 9, key input x 4

Watchdog Timer

15 bits x 1 (selectable input frequency from prescaler output)

DMA

DMAC

4 channels

* Cycle-steal transfer mode

* Request sources: 57

» 2 transfer modes: Single transfer, repeat transfer

DMAC I

» Triggered by an interrupt request of any peripheral
« 3 characteristic transfer functions: Immediate data transfer,
calculation result transfer, chain transfer

I/0O Ports

Programmable
I/O ports

* 2 input-only ports

* 120 CMOS /O ports (of which 32 are 5 V tolerant)

* A pull-up resistor is selectable for every 4 input ports (except 5V
tolerant inputs)

Note:

1. Contact a Renesas Electronics sales office to use the optional features.
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R32C/117 Group

1. Overview

Table 1.8 Pin Characteristics for the 144-pin Package (2/4)
Eg C‘;’?:‘" Port '“tﬁ,ri;“pt Timer Pin | UART/CAN Module Pin| Intelligent I/O Pin A':f;:]og Bus gi‘;““o'
37 P70 TAOOUT  |TXD2/SDA2/SRXD2/ |lI01_6/OUTC2_0/
MSDA ISTXD2/IEOUT
38 P6_7 TXD1/SDA1/SRXD1
39 |vCC
40 P6_6 RXD1/SCL1/STXD1
41 |VSS
42 P6_5 CLK1
43 P6_4 CTS1/RTS1/SST OUTC2_1/ISCLK2
44 P6_3 TXDO/SDAO/SRXDO0
45 P6_2 TB2IN RXDO0/SCLO/STXDO
46 P6_1 TB1IN CLKO
47 P6_0 TBOIN CTSO0/RTS0/SS0
48 P13 7 ouTC2_ 7 D31
49 P13 6 OUTC2_1/ISCLK2 D30
50 P13_5 OUTC2_2/ISRXD2/ D29
IEIN
51 P13 4 OUTC2_0/ISTXD2/ D28
IEOUT
52 P5 7 CTS7/RTS7 RDY/CS3
53 P5 6 RXD7 ALE/CS2
54 P5 5 CLK7 HOLD
55 P5 4 TXD7 HLDA/CST
56 P13 3 ouTC2_3 D27
57 |VSS
58 P13 2 OuUTC2_6 D26
59 |vCC
60 P13_1 ouTC2_ 5 D25
61 P13 0 ouTC2_4 D24
62 P5 3 CLKOUT/
BCLK
63 P5 2 RD
64 P5 1 WR1/BC1
65 P5 0 WRO/WR
66 P12_7 D23
67 P12_6 D22
68 P12_5 D21
69 P4 7 TXD6/SDAG/SRXD6 CS0/A23
70 P4 6 RXD6/SCL6/STXD6 CS1/A22
71 P4 5 CLK6 CS2/A21
72 P4 4 CTS6/RTS6/SS6 CS3/A20
73 P4 3 TXD3/SDA3/SRXD3  |OUTC2_0/ISTXD2/ A19
IEOUT
74 |vVCC
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R32C/117 Group

1. Overview

Table 1.11 Pin Characteristics for the 100-pin Package (1/3)

Eg C‘;’?:‘" Port '“tﬁ,ri;“pt Timer Pin | UART/CAN Module Pin| Intelligent I/O Pin A':f;:]og B”Sgi‘:‘tm'
1 P9 4 TB4IN CTS4/RTS4/SS4 DA1
2 P9 3 TB3IN DAO
3 VDCO
4 P9 1
5 VDC1
6 NSD
7 CNVSS
8 XCIN |P8 7
9 XCOUT |P8_6
10 |RESET
1 XOUT
12 |VSS
13 |XIN
14 |vCC
15 P8 5 |NMI
16 P8 4 |INT2
17 P8 3 |INTT CANOIN/CANOWU
18 P8 2 |INTO CANOOUT
19 P8 1 TA4IN/U  |CTS5/RTS5/SS5 1101_5/UDOB/UD1B
20 P8 0 TA40UT/U |RXD5/SCL5/STXD5  |UDOA/UD1A
21 P7 7 TA3IN CLK5/CANOIN/ 1101_4/UDOB/UD1B

CANOWU
22 P7 6 TA30UT | TXD5/SDA5/SRXD5/  |I01_3/UDOA/UD1A
CTS8/RTS8/CANOOUT
23 P75 TA2INW  |RXDS8 1o1_2
24 P7 4 TA20UT/W |CLK8 01_1
25 P7 3 TA1INV  |CTS2/RTS2/SS2/TXDS8 |1101_0
26 P7 2 TA1OUT/V |CLK2
27 P7_1 TAOIN/ RXD2/SCL2/STXD2/ |llO1_7/0UTC2_2/
TB5IN MSCL ISRXD2/IEIN
28 P7 0 TAOOUT  |TXD2/SDA2/SRXD2/ |lI0O1_6/QUTC2_0/
MSDA ISTXD2/IEOUT
29 P6_7 TXD1/SDA1/SRXD1
30 P6_6 RXD1/SCL1/STXD1
31 P6_5 CLK1
32 P6_4 CTS1/RTS1/SST OUTC2_1/ISCLK2
33 P6_3 TXDO/SDAO/SRXDO0
34 P6_2 TB2IN RXDO0/SCLO/STXDO
35 P6_1 TB1IN CLKO
36 P6_0 TBOIN CTSO0/RTS0/SS0
37 P5 7 CTS7/RTS7 RDY/CS3
38 P5 6 RXD7 ALE/CS2
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R32C/117 Group 3. Memory

3. Memory

Figure 3.1 shows the memory map of the R32C/117 Group.
The R32C/117 Group provides a 4-Gbyte address space from 00000000h to FFFFFFFFh.

The internal ROM is mapped from address FFFFFFFFh in the inferior direction. For example, the 1-Mbyte

internal ROM is mapped from FFF00000h to FFFFFFFFh.
The fixed interrupt vector table contains the start address of interrupt handlers and is mapped from

FFFFFFDCh to FFFFFFFFh.
The internal RAM is mapped from address 00000400h in the superior direction. For example, the 63-Kbyte

internal RAM is mapped from 00000400h to O000FFFFh. Besides being used for data storage, the internal
RAM functions as a stack(s) for subroutine calls and/or interrupt handlers.

Special function registers (SFRs), which are control registers for peripheral functions, are mapped from
00000000h to 000003FFh, and from 00040000h to 0004FFFFh. Unoccupied SFR locations are reserved,

and no access is allowed.
In memory expansion mode or microprocessor mode, some spaces are reserved for internal use and should

not be accessed.

00000000h SFRA1
Internal RAM 00000400h
Internal RAM
Capacity [ XXXXXXXXh
20 Kbytes | 00005400h XXXXXXXXh
40 Kbytes | 0000A400h Reserved
48 Kbytes | 0000C400h
63 Kbytes | 00010000h 00040000h SFR2
00050000h Reserved
00060000h Internal ROM
Internal ROM (Data space) "
Capacity |YYYYYYYYh 00062000h
Reserved
128 Kbytes | FFFE0000h ,
256 Kbytes | FFFC0000h 00080000h / FFFFFFDCh EGndefined instruction 3
/ E Overflow 3
2) / E =
384 Kbytes | FFFA0000h External space / E BRK instruction 3
512 Kbytes | FFF80000h / 5 Reserved E
640 Kbytes | FFF60000h FFE00000h . 4o / E Reserved 3
eserve i -y i (5) I
768 Kbytes | FFF40000h - Watchdog timer ™ 3
1 Mbyte | FFF00000h YYYYYYYYh / 2 Re;i;\lled E
Internal ROM 4 o E
FFFFFFFFh FFFFFFFFhE Reset E
Notes:

. The flash memory version provides two additional 4-Kbyte spaces (blocks A and B) for storing data.
This space can be used in memory expansion mode or microprocessor mode. Addresses from 02000000h

to FDFFFFFFh are inaccessible.
This space is reserved in memory expansion mode. It becomes an external space in microprocessor mode.

This space can be used in single-chip mode or memory expansion mode. It becomes an external space in

microprocessor mode.
The watchdog timer interrupt shares a vector with the oscillator stop detection interrupt and low voltage

detection interrupt.

Figure 3.1 Memory Map
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R32C/117 Group 4. Special Function Registers (SFRs)

Table 410  SFR List (10)

Address Register Symbol Reset Value
0001DOh

0001D1h

0001D2h

0001D3h

0001D4h|UART®6 Special Mode Register 4 U6SMR4 00h
0001D5h|UART®6 Special Mode Register 3 U6SMR3 00h
0001D6h|UART6 Special Mode Register 2 U6SMR2 00h
0001D7h|UART6 Special Mode Register U6SMR 00h
0001D8h|UART6 Transmit/Receive Mode Register U6MR 00h
0001D9h|UART®6 Bit Rate Register U6BRG XXh
0001DAh|UART®6 Transmit Buffer Register uUeTB XXXXh
0001DBh

0001DCh|UART®6 Transmit/Receive Control Register 0 ueCo 0000 1000b
0001DDh |UART®6 Transmit/Receive Control Register 1 ueC1 0000 0010b
0001DEh|UART®6 Receive Buffer Register UGRB XXXXh
0001DFh

0001EOh|UART?7 Transmit/Receive Mode Register U7MR 00h
0001E1h|UART7 Bit Rate Register U7BRG XXh
0001E2h|UART?7 Transmit Buffer Register urTB XXXXh
0001E3h

0001E4h|UART?7 Transmit/Receive Control Register 0 u7Cco 00X0 1000b
0001E5h|UART7 Transmit/Receive Control Register 1 u7C1 XXXX 0010b
0001E6h|UART?7 Receive Buffer Register U7RB XXXXh
0001E7h

0001E8h|UART8 Transmit/Receive Mode Register USBMR 00h
0001E9h|UARTS Bit Rate Register U8BBRG XXh
0001EAh|UARTS Transmit Buffer Register usTB XXXXh
0001EBh

0001ECh|UART8 Transmit/Receive Control Register 0 usco 00X0 1000b
0001EDh|UART8 Transmit/Receive Control Register 1 usC1 XXXX 0010b
0001EEh|UARTS8 Receive Buffer Register USRB XXXXh
0001EFh

0001FOh|UART7, UARTS8 Transmit/Receive Control Register 2 U78CON X000 0000b
0001F1h

0001F2h

0001F3h

0001F4h

0001F5h

0001F6h

0001F7h

0001F8h

0001F9h

0001FAh

0001FBh

0001FCh

0001FDh

0001FEh

0001FFh

X: Undefined

Blanks are reserved. No access is allowed.

RO1DS0064EJ0120 Rev.1.20 RENESAS Page 38 of 109
Feb 6, 2013



R32C/117 Group 4. Special Function Registers (SFRs)

Table 418 SFR List (18)

Address Register Symbol Reset Value
040000h|Flash Memory Control Register 0 FMRO 0X01 XX00b
040001h|Flash Memory Status Register 0 FMSRO 1000 0000b
040002h
040003h
040004h
040005h
040006h
040007h
040008h|Flash Register Protection Unlock Register 0 FPRO 00h
040009h|Flash Memory Control Register 1 FMR1 0000 0010b
04000Ah|Block Protect Bit Monitor Register 0 FBPMO 2?2X? ?2?2?2?b (1)

04000Bh|Block Protect Bit Monitor Register 1 FBPM1 XXX? ?2?227b (1)
04000Ch
04000Dh
04000Eh
04000Fh
040010h
040011h|Block Protect Bit Monitor Register 2 FBPM2 2222 22?27b (1)
040012h

040013h
040014h
040015h
040016h
040017h
040018h
040019h
04001Ah
04001Bh
04001Ch
04001Dh
04001Eh
04001Fh
040020h|PLL Control Register 0 PLCO 0000 0001b
040021h|PLL Control Register 1 PLC1 0001 1111b
040022h
040023h
040024h
040025h
040026h
040027h
040028h
040029h
04002Ah
04002Bh
04002Ch
04002Dh
04002Eh
04002Fh

X: Undefined

Blanks are reserved. No access is allowed.

Note:
1. The reset value reflects the value of the protect bit for each block in the flash memory.
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R32C/117 Group 4. Special Function Registers (SFRs)

Table 4.22  SFR List (22)

Address Register Symbol Reset Value
0400FO0h [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_4S 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/117 Group 4. Special Function Registers (SFRs)

Table 4.25  SFR List (25)
Address Register Symbol Reset Value

044090h to
0443FFh
044400h|12C-bus Transmit/Receive Shift Register I2CTRSR XXh
044401h
044402h||2C-bus Slave Address Register I2CSAR 00h
044403h|12C-bus Control Register 0 12CCRO 0000 0000b
044404h||2C-bus Clock Control Register I2CCCR 0000 0000b
044405h{12C-bus START and STOP Conditions Control Register I2CSSCR 0001 1010b
044406h|12C-bus Control Register 1 12CCR1 0011 0000b
044407h|12C-bus Control Register 2 I12CCR2 0X00 0000b
044408h|12C-bus Status Register I2CSR 0001 000Xb
044409h
04440Ah
04440Bh
04440Ch
04440Dh
04440Eh
04440Fh
044410h|12C-bus Mode Register I2CMR XXXX 0000b
044411h
044412h
044413h
044414h
044415h
044416h
044417h
044418h
044419h
04441Ah
04441Bh
04441Ch
04441Dh
04441Eh
04441Fh

044420h to
0467FFh

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/117 Group 4. Special Function Registers (SFRs)

Table 4.26 SFR List (26)
Address Register Symbol Reset Value
046800h to
047BFFh
047C00h|CANO Mailbox 0: Message Identifier COMBO XXXX XXXXh
047C01h
047C02h
047C03h
047C04h
047C05h |CANO Mailbox 0: Data Length XXh
047C06h|CANO Mailbox 0: Data Field XXXX XXXX
047C07h XXXX XXXXh
047C08h
047C0%h
047COAhN
047CO0Bh
047CO0Ch
047CO0ODh
047COEh|CANO Mailbox 0: Time Stamp XXXXh
047COFh
047C10h|CANO Mailbox 1: Message Identifier COMB1 XXXX XXXXh
047C11h
047C12h
047C13h
047C14h
047C15h|CANO Mailbox 1: Data Length XXh
047C16h|CANO Mailbox 1: Data Field XXXX XXXX
047C17h XXXX XXXXh
047C18h
047C19h
047C1Ah
047C1Bh
047C1Ch
047C1Dh
047C1Eh|CANO Mailbox 1: Time Stamp XXXXh
047C1Fh
047C20h|CANO Mailbox 2: Message Identifier COMB2 XXXX XXXXh
047C21h
047C22h
047C23h
047C24h
047C25h|CANO Mailbox 2: Data Length XXh
047C26h|CANO Mailbox 2: Data Field XXXX XXXX
047C27h XXXX XXXXh
047C28h
047C2%h
047C2Ah
047C2Bh
047C2Ch
047C2Dh
047C2Eh|CANO Mailbox 2: Time Stamp XXXXh
047C2Fh
X: Undefined
Blanks are reserved. No access is allowed.
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R32C/117 Group

4. Special Function Registers (SFRs)

Table 4.30 SFR List (30)

Address

Register

Symbol

Reset Value

047CCOh|CANO Mailbox 12:
047CC1h
047CC2h
047CC3h

Message Identifier

047CC4h

047CC5h|CANO Mailbox 12:

Data Length

047CC6h|CANO Mailbox 12:
047CC7h
047CC8h
047CC%h
047CCAhQ
047CCBh
047CCCh
047CCDh

Data Field

047CCEh|CANO Mailbox 12:
047CCFh

Time Stamp

ComMB12

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

047CDOh|CANO Mailbox 13:
047CD1h
047CD2h
047CD3h

Message ldentifier

047CD4h

047CD5h|CANO Mailbox 13:

Data Length

047CD6h|CANO Mailbox 13:
047CD7h
047CD8h
047CD%h
047CDAhQ
047CDBh
047CDCh
047CDDh

Data Field

047CDEh|CANO Mailbox 13:
047CDFh

Time Stamp

COMB13

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

047CEOh|CANO Mailbox 14:
047CE1h
047CE2h
047CE3h

Message ldentifier

047CE4h

047CES5h|CANO Mailbox 14:

Data Length

047CE6h|CANO Mailbox 14:
047CE7h
047CES8h
047CESh
047CEAh
047CEBh
047CECh
047CEDh

Data Field

047CEEh|CANO Mailbox 14:
047CEFh

Time Stamp

ComMB14

XXXX XXXXh

XXh

XXXX XXXX
XXXX XXXXh

XXXXh

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/117 Group 4. Special Function Registers (SFRs)

Table 4.33  SFR List (33)

Address Register Symbol Reset Value
047D50h|CANO Mailbox 21: Message Identifier COMB21 XXXX XXXXh
047D51h
047D52h
047D53h
047D54h
047D55h|CANO Mailbox 21: Data Length XXh
047D56h|CANO Mailbox 21: Data Field XXXX XXXX
047D57h XXXX XXXXh
047D58h
047D5%9h
047D5Ah
047D5Bh
047D5Ch
047D5Dh
047D5Eh|CANO Mailbox 21: Time Stamp XXXXh
047D5Fh
047D60h | CANO Mailbox 22: Message Identifier COMB22 XXXX XXXXh
047D61h
047D62h
047D63h
047D64h
047D65h | CANO Mailbox 22: Data Length XXh
047D66h | CANO Mailbox 22: Data Field XXXX XXXX
047D67h XXXX XXXXh
047D68h
047D6%9h
047D6Ah
047D6Bh
047D6Ch
047D6Dh
047D6Eh|CANO Mailbox 22: Time Stamp XXXXh
047D6Fh
047D70h|CANO Mailbox 23: Message Identifier COMB23 XXXX XXXXh
047D71h
047D72h
047D73h
047D74h
047D75h|CANO Mailbox 23: Data Length XXh
047D76h|CANO Mailbox 23: Data Field XXXX XXXX
047D77h XXXX XXXXh
047D78h
047D7%9h
047D7Ah
047D7Bh
047D7Ch
047D7Dh
047D7Eh|CANO Mailbox 23: Time Stamp XXXXh
047D7Fh

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/117 Group 4. Special Function Registers (SFRs)

Table 4.38  SFR List (38)

Address Register Symbol Reset Value
047F20h|CANO Message Control Register 0 COMCTLO 00h
047F21h|CANO Message Control Register 1 COMCTLA 00h
047F22h | CANO Message Control Register 2 COMCTL2 00h
047F23h|CANO Message Control Register 3 COMCTL3 00h
047F24h|CANO Message Control Register 4 COMCTL4 00h
047F25h | CANO Message Control Register 5 COMCTLS 00h
047F26h|CANO Message Control Register 6 COMCTL6 00h
047F27h|CANO Message Control Register 7 COMCTL7 00h
047F28h|CANO Message Control Register 8 COMCTLS 00h
047F29h |CANO Message Control Register 9 COMCTL9 00h
047F2Ah|CANO Message Control Register 10 COMCTL10 00h
047F2Bh|CANO Message Control Register 11 COMCTLM 00h
047F2Ch|CANO Message Control Register 12 COMCTL12 00h
047F2Dh|CANO Message Control Register 13 COMCTL13 00h
047F2Eh|CANO Message Control Register 14 COMCTL14 00h
047F2Fh|CANO Message Control Register 15 COMCTL15 00h
047F30h |CANO Message Control Register 16 COMCTL16 00h
047F31h|CANO Message Control Register 17 COMCTL17 00h
047F32h |CANO Message Control Register 18 COMCTL18 00h
047F33h|CANO Message Control Register 19 COMCTL19 00h
047F34h | CANO Message Control Register 20 COMCTL20 00h
047F35h | CANO Message Control Register 21 COMCTL21 00h
047F36h | CANO Message Control Register 22 COMCTL22 00h
047F37h|CANO Message Control Register 23 COMCTL23 00h
047F38h |CANO Message Control Register 24 COMCTL24 00h
047F39h |CANO Message Control Register 25 COMCTL25 00h
047F3Ah|CANO Message Control Register 26 COMCTL26 00h
047F3Bh|CANO Message Control Register 27 COMCTL27 00h
047F3Ch|CANO Message Control Register 28 COMCTL28 00h
047F3Dh|CANO Message Control Register 29 COMCTL29 00h
047F3Eh|CANO Message Control Register 30 COMCTL30 00h
047F3Fh|CANO Message Control Register 31 COMCTL31 00h

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/117 Group 5. Electrical Characteristics

Table 5.4 Operating Conditions (3/5)
(Vec =3.0t0 5.5V, Vgg =0V, and T, = T, unless otherwise noted) (1)

o Value )
Symbol Characteristic i Ty Mo Unit
IOH(peak) High level |[PO_0toPO_7,P1_0toP1_7,P2 0to P2 7,
peak P3_ 0toP3_7,P4_0toP4_7,P5 0toP5 7,
output P6_0toP6_7,P7_0to P7_7,P8_0to P8 4, P8_6, 100 | mA
current (2) |P8_7,P9_0to P9 _7,P10_0 to P10_7, ’
P11_0toP11_4,P12_ 0to P12_7,P13_0to P13_7,
P14_3to P14_6,P15 0to P15 7 (3)
IOH(an) High level ([PO_0toPO_7,P1_0toP1_7,P2 _0toP2_7,
average |P3 0toP3 7,P4 O0toP4 7,P5 0toP5 7,
output P6_0toP6_7,P7_0toP7_7,P8 0toP8_4, P8 6,
current 4) |P8_7,P9 0to P9 _7,P10_0to P10_7, -0 | mA
P11_0toP11_4,P12 0to P12_7,P13_0to P13_7,
P14_3to P14_6,P15 0to P15 7 (3)
IOL(peak) Low level |PO_OtoPO_7,P1_0toP1_7,P2 0toP2_ 7,
peak P3 0toP3 7,P4 0toP4_7,P5 0toP5_7,
output P6 0toP6_7,P7 0toP7_7,P8 0toP8 4, P8 6, 100 | mA
current (2) |P8 7, P9 0to P9 7,P10 0to P10 7, :
P11_0to P11_4,P12 0to P12_7,P13_0to P13 _7,
P14_3to P14_6,P15 0to P15_7 (3)
loL(avg) |Low level |PO_OtoPO_7,P1_0toP1_7,P2 OtoP2_7,
average |P3_0toP3 7,P4 O0toP4_7,P5 0toP5 7,
output P6_0toP6_7,P7_0to P7_7,P8_0to P8 4, P8_6, 50 | mA
current 4) |P8_7,P9 0to P9 _7,P10_0to P10_7, '
P11_0toP11_4,P12_ 0to P12_7,P13_0to P13_7,
P14_3to P14_6,P15 0to P15 7 (3)

Notes:
1. The device is operationally guaranteed under these operating conditions.
2. The following conditions should be satisfied:
* The sum of Ig| (peak) Of ports PO, P1, P2, P8_6, P8_7, P9, P10, P11, P14, and P15 is 80 mA or less.

* The sum of Ig| (peak) Of ports P3, P4, P5, P6, P7, P8_0 to P8_4, P12, and P13 is 80 mA or less.
* The sum of lgypeak) Of ports PO, P1, P2, and P11 is -40 mA or less.

* The sum of lgypeak) Of ports P8_6, P8_7, P9, P10, P14, and P15 is -40 mA or less.

* The sum of lgypeak) Of ports P3, P4, P5, P12, and P13 is -40 mA or less.

* The sum of lgypeak) Of ports P6, P7, and P8_0 to P8_4 is -40 mA or less.

3. 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.
4. Average value within 100 ms.
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R32C/117 Group

5. Electrical Characteristics

VCC=5V

Timing Requirements (V¢cc =4.2t0 5.5V, Vgg =0V, and T, = T,,,, unless otherwise noted)

Table 5.30  Serial Interface
- Value ]
Symbol Characteristic - Unit
Min. Max.
teick) 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
tsup-c) RXDi input setup time 80 ns
th(c-p) RXDi input hold time 90 ns
Table 5.31  A/D Trigger Input
. Value )
Symbol Characteristic - Unit
Min. Max.
tw(aDH) ADTRG input high level pulse width 3
Hardware trigger input high level pulse width OAD ns
tw(aDL) ADTRG input low level pulse width 125 ns
Hardware trigger input high level pulse width
Table 5.32  External Interrupt INTi Input
. Value )
Symbol Characteristic . Unit
Min. Max.
tw(INH) INTi input high level pulse width Edge sensitive 250 ns
Level sensitive tecpu) + 200 ns
tw(|N|_) INTi input low level pulse width Edge sensitive 250 ns
Level sensitive tecpuy 200 ns
Table 5.33 Intelligent I/O
o Value )
Symbol Characteristic - Unit
Min. Max.
teuscLk2) ISCLK2 input clock cycle time 600 ns
twiscLk2n) ISCLKZ 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(ISCLKZ-RXD) ISRXD2 |nput hold time 100 ns
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R32C/117 Group 5. Electrical Characteristics

VCC=5V

Switching Characteristics (Vcc =4.210 5.5V, Vgg =0V, and T, = T, unless otherwise noted)

Table 5.35 External Bus Timing (separate bus)

Symbol Characteristic MeCaos:dri(:Esnt i Value Nox Unit
tsu(s-R) Chip-select setup time before ) ns
read
th(r-s) Chip-select hold time after read toBase) - 15 ns
tsua-R) Address setup time before read (1) ns
th(r-A) Address hold time after read teBase) - 15 ns
tw(r) Read pulse width (1) ns
tsu(s-w) Chip-select setup time before Refer to ) ns
write Figure 5.6
thw-s) Chip-select hold time after write 1.5 % tgase) - 15 ns
tsua-w) Address setup time before write (1) ns
thow-a) Address hold time after write 15x toBase) - 15 ns
tww) Write pulse width ©) ns
tsup-w) Data setup time before write (1) ns
th(w-p) Data hold time after write 0 ns
Note:

1. The value is calculated using the formulas below based on the base clock cycles (t;gase)) and

respective cycles of Tsu(A-R), Tw(R), Tsu(A-W), and Tw(W) set by registers EBCO to EBC3. If the
calculation results in a negative value, modify the value to be set. For details on how to set values,
refer to the User’s manual.

tsus-R) = tsu(a-Rr) = TSU(A-R) X typase) - 15 [Ns]
twr) = TW(R) X tegase) - 10 [ns]

tsu(s-w) = tsua-w) = TSU(A-W) X topase) - 15 [NS]
tww) = tsup-w) = TW(W) X tase) - 10 [ns]
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R32C/117 Group 5. Electrical Characteristics

VCC =3.3V

Table 5.43  Electrical Characteristics (3/3)
(Vcc=3.0t0 3.6 V,Vgg =0V, and T, = Ty, unless otherwise noted)

Value
Symbol Characte Measurement Condition Unit

ristic Min. | Typ. | Max.
lce Power In single-chip mode, ficpuy = 64 MHz, fgcLk) = 32 MHz,
supply output pins are left open foxiny = 8 MHz,

current and others are Active: XIN. PLL

connected to Vs Stopped: XCIN, OCO

XIN-XOUT f(CPU) =50 MHZ, f(BCLK) =25 MHZ,
Drive strength: low f(xm) =8 MHz, 32 | 45 | mA
Active: XIN, PLL,

XCIN-XCOUT Stopped: XCIN, OCO
Drive strength: low

40 55 | mA

fcpu) = fsopLLy24 MHz,
Active: PLL (self-oscillation), 9 mA
Stopped: XIN, XCIN, OCO

fcru) = feoLk) = fixiny256 MHz,
f(XIN) =8 MHZ,

Active: XIN,

Stopped: PLL, XCIN, OCO
f(CPU) = f(BCLK) =32.768 kHZ,
Active: XCIN,

Stopped: XIN, PLL, OCO,

Main regulator: shutdown

670 LA

180 LA

fiepuy = fBeLk) = focoy4 kHz,
Active: OCO,

Stopped: XIN, PLL, XCIN,
Main regulator: shutdown

190 LA

ficpu) = feoLk) = fxiny/256 MHz,
f(X|N) =8 MHZ,

Active: XIN, 500 | 900 | pA
Stopped: PLL, XCIN, OCO,
T, = 25°C, Wait mode

f(CPU) = f(BCLK) =32.768 kHZ,
Active: XCIN,

Stopped: XIN, PLL, OCO, 8 140 | pA
Main regulator: shutdown,
T, = 25°C, Wait mode

ficpuy = fBeLk) = focoy4 kHz,
Active: OCO,

Stopped: XIN, PLL, XCIN, 10 150 | pA
Main regulator: shutdown,
T, = 25°C, Wait mode

Stopped: all clocks,
Main regulator: shutdown, 5 70 MA
T,=25°C
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R32C/117 Group 5. Electrical Characteristics

VCC =3.3V

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

Table 5.46  External Clock Input

Symbol Characteristic - Value Unit
Min. Max.
teo External clock input period 62.5 250 ns
tw(xH) External clock input high level pulse width 25 ns
twxe) External clock input low level pulse width 25 ns
trox) External clock input rise time 5 ns
tx) External clock input fall time 5 ns
tw / tc External clock input duty 40 60 %
Table 5.47  External Bus Timing
Symbol Characteristic : Value Unit
Min. Max.
tsud-R) Data setup time before read 40 ns
th(R-D) Data hold time after read 0 ns
tais(R-D) Data disable time after read 0.5 * togase) + 10 ns
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R32C/117 Group

5. Electrical Characteristics

External bus timing (separate bus)
Read cycle
tcR
tsu(s-R) th(r-s)
CS0 to CS3
‘tsu(A—R) R th(r-A)
A23 to A0, BCO to BC3
twr)
RD
tsu(d-R) | th(r-D) R
D31 to DO OOO0XX
Write cycle
th
tsu(s-w) thw-s)
CS0 to CS3
tsu(a-w) thw-a)
A23 to AO, BCO to BC3
tww)
WR, WRO to WR3
P tsup-w) thw-D)
D31 to DO
Measurement conditions
ltem Vi=421055V Vi ;=30t036V
Criterion for ViH 25V 1.5V
input voltage ViL 0.8V 0.5V
Criterion for VoH 20V 24V
output voltage VoL 08V 05V
Figure 5.8  External Bus Timing for Separate Bus
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R32C/117 Group

5. Electrical Characteristics

TAIIN input

TAIOUT input

In event counter mode

tera)

A

PATUIN

tw(tAL)

toup)

tw(uPH)

twuprL)

N\
N\
X

TAIOUT input (input for increment/ >< ><
decrement switching)
t su(UP-TIN) th(TIN-UP,
TAIIN input (in falling edge counting)
TAIIN input (in rising edge counting)
tere)
tw(TBH) twsL)
TBIIN input \
te(ck)
twckH) twick)
CLKi
tac-q) thic-q)
TXDi X X
_tsupc) | thcp)
RXDi X X
twabL) tw(ADH)
ADTRG input /
tw(nL) tw(in)
INTi input /
Two CPU clock cycles +  Two CPU clock cycles +
300 ns or more 300 ns or more
NMI input /

Figure 5.10 Timing of Peripherals
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the

use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the ir ion included in this , but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.
3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or

technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or

others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or

third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on

the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications test and ; audio and visual equipment; home electronic appliances; machine tools; personal electronic

equipment; and industrial robots etc.

"High Quality": Trar equipment , trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas products i in this within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage

range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the

use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific ct
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to

fire control and lion prevention, appropriate treatment for aging degradation or any other appropriate measures.

please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in with all i laws and that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the

development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and

regulations and follow the procedures required by such laws and regulations.
10.

1)

contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics

products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the i ion contained in this or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the

such as the of failure at a certain rate and

Because the evaluation of microcomputer software alone is very difficult,
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