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R32C/116 Group 1. Overview

Table 1.2 Performance Overview for the 144-pin Package (2/2)

Unit Function Explanation
Timer Timer A 16-bit timer x 5
Timer mode, event counter mode, one-shot timer mode, pulse-width
modulation (PWM) mode
Two-phase pulse signal processing in event counter mode (two-
phase encoder input) x 3
Timer B 16-bit timer x 6
Timer mode, event counter mode, pulse frequency measurement
mode, pulse-width measurement mode

Three-phase Three-phase motor control timer x 1 (timers A1, A2, A4, and B2 used)
motor control 8-bit programmable dead time timer
timer

Serial UARTO to UARTS |Asynchronous/synchronous serial interface x 9 channels

Interface * 12C-bus (UARTO to UART®)

* Special mode 2 (UARTO to UART®6)
« |[EBus (optional (1)) (UARTO to UART®)

A/D Converter 10-bit resolution x 34 channels
Sample and hold functionality integrated
D/A Converter 8-bit resolution x 2
CRC Calculator CRC-CCITT (X16 +X12 + X5 + 1)
X-Y Converter 16 bits x 16 bits
Intelligent 1/O Time measurement (input capture): 16 bits x 16

Waveform generation (output compare): 16 bits x 24

Serial interface: Variable-length synchronous serial I/O mode, IEBus
mode (optional (1))

Multi-master 12C-bus Interface 1 channel

Flash Memory Programming and erasure supply voltage: VCC =3.0t0 5.5V
Minimum endurance: 1,000 program/erase cycles

Security protection: ROM code protect, ID code protect

Debugging: On-chip debug, on-board flash programming

Operating Frequency/Supply 64 MHz (high speed version)/VCC =3.0t0 5.5V
Voltage 50 MHz (normal speed version)/VCC =3.0t0 5.5V
Operating Temperature -20°C to 85°C (N version)

-40°C to 85°C (D version)

-40°C to 85°C (P version)

Current Consumption 45 mA (VCC = 5.0V, f(CPU) = 64 MHz)

35 mA (VCC =5.0V, f(CPU) = 50 MHz)

8 pA (VCC = 3.3V, f(XCIN) = 32.768 kHz, in wait mode)

Package 144-pin plastic molded LQFP (PLQP0144KA-A)

Note:
1.  Contact a Renesas Electronics sales office to use the optional features.
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R32C/116 Group

1. Overview

Table 1.8 Pin Characteristics for the 144-pin Package (2/4)
Eg C‘;’?:‘" Port '“tﬁ,ri;“pt Timer Pin UART 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/116 Group 1. Overview
Table 1.9 Pin Characteristics for the 144-pin Package (3/4)
Eg C‘;’?:‘" Port '“tﬁ,ri;“pt Timer Pin UART Pin Intelligent /O Pin A':f;:]og Bus gi‘:’tro'

75 P4 2 RXD3/SCL3/STXD3  |ISRXD2/IEIN A18

76 |VSS

77 P4_1 CLK3 A17

78 P4 0 CTS3/RTS3/SS3 A16

79 P3 7 TA4IN/U A15(/D15)

80 P3 6 TA40UT/U A14(/D14)

81 P3 5 TA2IN/W A13(/D13)

82 P3 4 TA20UT/W A12(/D12)

83 P3 3 TA1INNV A11(/D11)

84 P3 2 TA10UTV A10(/D10)

85 P3 1 TA30UT UDOB/UD1B A9(/D9)

86 P12 4 D20

87 P12 3 CTS6/RTS6/SS6 D19

88 P12_2 RXD6/SCL6/STXD6 D18

89 P12_1 CLK6 D17

90 P12_0 TXD6/SDA6/SRXD6 D16

91 |vCC

92 P3 0 TAOOUT UDOA/UD1A A8(/D8)

93 |VSS

94 P2 7 AN2_7 |A7(/D7)

95 P2 6 AN2_6 |AB(/D6)

96 P2 5 AN2_5 |A5(/D5)

97 P2 4 AN2_4 |A4(/D4)

98 P2 3 AN2_3 |A3(/D3)

99 P2 2 AN2_2 |A2(/D2)

100 P2_1 AN2_1  |A1(/D1)/
BC2(/D1)

101 P2 0 AN2_0  |A0(/DO)/
BCO(/DO)

102 P1_7 |INT5 1100_7/1101_7 D15

103 P1_6 |INT4 1100_6/1101_6 D14

104 P15 |INT3 1100_5/1101_5 D13

105 P1_4 1100_4/1101_4 D12

106 P13 1100_3/1101_3 D11

107 P1_2 1100_2/1101_2 D10

108 P1_1 1100_1/1101_1 D9

109 P1_0 1100_0/1101_0 D8

110 PO_7 ANO_7 |D7

111 P0_6 ANO_6 |D6

112 PO_5 ANO_5 |D5

13 PO_4 ANO_4 |D4

114 P11_4 BC3/WR3
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R32C/116 Group 1. Overview
Table 1.10  Pin Characteristics for the 144-pin Package (4/4)

Eg C‘;’?:‘" Port '“tﬁ,ri;“pt Timer Pin UART Pin Intelligent 1/0 Pin A':f;:]og Bus gi‘:’tro'
115 P11_3 CTS8/RTS8 o1 3 CS3/WR2
116 P11 _2 RXD8 o1 2 CS2
117 P11_1 CLK8 01_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 0 ANO_0 |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  |I100_5 AN15_5
126 P15 _4 TXD6/SDAG/SRXD6  [[100_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 0 TXD7 1100_0 AN15_0
132 |VCC
133 P10_7 |KI3 AN_7
134 P10_6 |KI2 AN_6
135 P10 5 |KIT 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_O
142 |VREF
143 |AVCC
144 P9 7 RXD4/SCL4/STXD4 ADTRG
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R32C/116 Group

1. Overview

1100_2/1101_2/D10/P1_2
1100_1/1101_1/D9/P1_1
1100_0/1101_0/D8/P1_0
ANO_7/D7/P0_7

ANO_6 /D6 /P0_6

AN0_5/D5/P0_5

ANO_4/D4/P0_4

AN0_3/D3/P0_3

ANO_2/D2/P0_2

ANO_1/D1/P0_1

ANO_0/D0/P0_0

K3 /AN_7 /P10_7

K2/ AN_6/P10_6

KIT/AN_5/P10_5

KO /AN_4/P10_4

AN_3/P10_3

AN_2/P10_2

AN_1/P10_1

AVSS

AN_0/P10_0

VREF

Avce

RXD4 / SCL4 / STXD4 | ADTRG / P9_7
TXD4 / SDA4 / SRXD4 /| ANEX1/P9_6
CLK4 / ANEX0/ P9_5
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1101_2/RXD8 /W /TA2IN/P7_5 €

1101_1/CLK8/W/TA20UT / P7_4 <>

1101_0/TXD8 /CTS2/RTS2/SS2/V/TA1IN/P7_3

P4_2/A18/RXD3/ SCL3/ STXD3 / ISRXD2 / IEIN
P4_3/A19/TXD3/SDA3 / SRXD3 / OUTC2_0/ISTXD2 / IEOUT
P4_4/CS3/A20/ CTS6 / RTS6 / 556

P4_5/TS2/A21/CLK6

P4_6/TST/A22 / RXD6 / SCL6 / STXDE

P4_7/CS0/A23/TXD6 / SDA6 / SRXD6

P5_0/WR0/WR
P5_1/WRT/BCT
P5_2/RD

P5_3/CLKOUT /BCLK

P5_4 /HLDA/TST/TXD7
P5_5/HOLD / CLK7

P5_6/ ALE / CS2/RXD7

P5_7 /RDY /CS3/CTS7 /RTS7
P6_0/TBOIN / CTS0 /RTS0/ S50
P6_1/TB1IN / CLKO

P6_2/TB2IN / RXDO / SCLO / STXDO
P6_3/TXDO0 / SDAO / SRXDO

P6_4 /CTST/RTS1/SST/0UTC2_1/1SCLK2
P6_5/CLK1
P6_6/RXD1/SCL1/STXD1
P6_7 / TXD1/SDA1 / SRXD1

(Note 2)

P7_0/TAOOUT / TXD2/ SDA2 / SRXD2 /1101_6 / OUTC2_0 / ISTXD2 / IEOUT / MSDA
P7_1/TAOIN / TB5IN / RXD2 / SCL2 / STXD2/1101_7 / OUTC2_2 / ISRXD2 / IEIN / MSCL

P7_2/TA10UT/V/CLK2

1. Pin names in brackets [ ] represent a functional signal as a whole and should not be considered as two separate pins.
2. The following pins are 5 V tolerant inputs: P4_0 to P4_7, P5_4 to P5_7, P6_0 to P6_7, P7_0 to P7_7, and P8_0 to P8_3.
3. The position of pin number 1 varies by product. Refer to the index mark in attached “Package Dimensions”.

Figure 1.4

Pin Assignment for the 100-pin Package (top view)
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R32C/116 Group 2. Central Processing Unit (CPU)

2.1 General Purpose Registers

211 Data Registers (R2R0, R3R1, R6R4, and R7R5)

These 32-bit registers are primarily used for transfers and arithmetic/logic operations.

Each of the registers can be divided into upper and lower 16-bit registers, e.g. R2R0 can be divided into
R2 and RO, R3R1 can be divided into R3 and R1, etc.

Moreover, data registers R2R0 and R3R1 can be divided into four 8-bit data registers: upper (R2H and
R3H), mid-upper (R2L and R3L), mid-lower (ROH and R1H), and lower (ROL and R1L).

2.1.2 Address Registers (A0, A1, A2, and A3)

These 32-bit registers have functions similar to data registers. They are also used for address register
indirect addressing and address register relative addressing.

213 Static Base Register (SB)

This 32-bit register is used for SB relative addressing.

214 Frame Base Register (FB)
This 32-bit register is used for FB relative addressing.

21.5 Program Counter (PC)
This 32-bit counter indicates the address of the instruction to be executed next.

2.1.6 Interrupt Vector Table Base Register (INTB)

This 32-bit register indicates the start address of a relocatable vector table.

21.7 User Stack Pointer (USP) and Interrupt Stack Pointer (ISP)

Two types of 32-bit stack pointers (SPs) are provided: user stack pointer (USP) and interrupt stack
pointer (ISP).

Use the stack pointer select flag (U flag) to select either the user stack pointer (USP) or the interrupt
stack pointer (ISP). The U flag is bit 7 in the flag register (FLG). Refer to 2.1.8 “Flag Register (FLG)” for
details.

To minimize the overhead of interrupt sequence due to less memory access, set the user stack pointer
(USP) or the interrupt stack pointer (ISP) to a multiple of 4.

21.8 Flag Register (FLG)
This 32-bit register indicates the CPU status.

21.8.1 Carry Flag (C flag)

This flag retains a carry, borrow, or shifted-out bit generated by the arithmetic logic unit (ALU).

2.1.8.2 Debug Flag (D flag)
This flag is only for debugging. Only set this bit to 0.

21.8.3 Zero Flag (Z flag)

This flag becomes 1 when the result of an operation is 0; otherwise it is 0.

21.8.4 Sign Flag (S flag)

This flag becomes 1 when the result of an operation is a negative value; otherwise it is 0.

R0O1DS0063EJ0120 Rev.1.20 RENESAS Page 25 of 95
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R32C/116 Group

4. Special Function Registers (SFRs)

Feb 6, 2013

Table 4.2 SFR List (2)
Address Register Symbol Reset Value
000060h
000061h|Timer B5 Interrupt Control Register TBSIC XXXX X000b
000062h|UART5 Transmit/NACK Interrupt Control Register S5TIC XXXX X000b
000063h|UART2 Receive/ACK Interrupt Control Register/I2C-bus Line |S2RIC/I2CLIC XXXX X000b
Interrupt Control Register
000064h|UART6 Transmit/NACK Interrupt Control Register S6TIC XXXX X000b
000065h|UART3 Receive/ACK Interrupt Control Register S3RIC XXXX X000b
000066h|UART5/6 Bus Collision, START Condition/STOP Condition BCNSIC/BCNGBIC | XXXX X000b
Detection Interrupt Control Register
000067h|UART4 Receive/ACK Interrupt Control Register S4RIC XXXX X000b
000068h|DMAO Transfer Complete Interrupt Control Register DMOIC XXXX X000b
000069h | UARTO0/3 Bus Collision, START Condition/STOP Condition BCNOIC/BCN3IC | XXXX X000b
Detection Interrupt Control Register
00006Ah|DMA2 Transfer Complete Interrupt Control Register DM2IC XXXX X000b
00006Bh|A/D Converter 0 Convert Completion Interrupt Control Register ADOIC XXXX X000b
00006Ch |Timer AO Interrupt Control Register TAOIC XXXX X000b
00006Dh |Intelligent 1/O Interrupt Control Register 0 l1ooIC XXXX X000b
00006Eh | Timer A2 Interrupt Control Register TA2IC XXXX X000b
00006Fh |Intelligent I/O Interrupt Control Register 2 lo21C XXXX X000b
000070h|Timer A4 Interrupt Control Register TA4IC XXXX X000b
00007 1h|Intelligent I/O Interrupt Control Register 4 11041C XXXX X000b
000072h|UARTO Receive/ACK Interrupt Control Register SORIC XXXX X000b
000073h|Intelligent 1/O Interrupt Control Register 6 11061C XXXX X000b
000074h|UART1 Receive/ACK Interrupt Control Register S1RIC XXXX X000b
000075h|Intelligent 1/O Interrupt Control Register 8 1108IC XXXX X000b
000076h|Timer B1 Interrupt Control Register TB1IC XXXX X000b
000077h|Intelligent I/O Interrupt Control Register 10 11010IC XXXX X000b
000078h|Timer B3 Interrupt Control Register TB3IC XXXX X000b
000079h
00007Ah|INT5 Interrupt Control Register INTSIC XX00 X000b
00007Bh
00007Ch|INT3 Interrupt Control Register INT3IC XX00 X000b
00007Dh
00007Eh|INT1 Interrupt Control Register INT1IC XX00 X000b
00007Fh
000080h
000081h|UART2 Transmit/NACK Interrupt Control Register/I2C-bus S2TIC/I12CIC XXXX X000b
Interrupt Control Register
000082h|UARTS5 Receive/ACK Interrupt Control Register S5RIC XXXX X000b
000083h|UART3 Transmit/NACK Interrupt Control Register S3TIC XXXX X000b
000084h|UART6 Receive/ACK Interrupt Control Register S6RIC XXXX X000b
000085h|UART4 Transmit/NACK Interrupt Control Register S4TIC XXXX X000b
000086h
000087h|UART2 Bus Collision, START Condition/STOP Condition BCN2IC XXXX X000b
Detection Interrupt Control Register
X: Undefined
Blanks are reserved. No access is allowed.
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R32C/116 Group 4. Special Function Registers (SFRs)

Table 4.3 SFR List (3)

Address Register Symbol Reset Value
000088h|DMA1 Transfer Complete Interrupt Control Register DM1IC XXXX X000b
000089h|UART1/4 Bus Collision, START Condition/STOP Condition BCN1IC/BCN4IC | XXXX X000b

Detection Interrupt Control Register

00008Ah|DMAZ3 Transfer Complete Interrupt Control Register DM3IC XXXX X000b
00008Bh|Key Input Interrupt Control Register KUPIC XXXX X000b
00008Ch |Timer A1 Interrupt Control Register TA1IC XXXX X000b
00008Dh |Intelligent I/O Interrupt Control Register 1 Ho11C XXXX X000b
00008Eh|Timer A3 Interrupt Control Register TA3IC XXXX X000b
00008Fh |Intelligent I/O Interrupt Control Register 3 1103IC XXXX X000b
000090h|UARTO Transmit/NACK Interrupt Control Register SOTIC XXXX X000b
000091h|Intelligent I/O Interrupt Control Register 5 1105I1C XXXX X000b
000092h|UART1 Transmit/NACK Interrupt Control Register S1TIC XXXX X000b
000093h|Intelligent 1/O Interrupt Control Register 7 Ho71C XXXX X000b
000094h | Timer BO Interrupt Control Register TBOIC XXXX X000b
000095h | Intelligent 1/O Interrupt Control Register 9 1o9IC XXXX X000b
000096h | Timer B2 Interrupt Control Register TB2IC XXXX X000b
000097h|Intelligent 1/O Interrupt Control Register 11 Ho11IC XXXX X000b
000098h | Timer B4 Interrupt Control Register TB4IC XXXX X000b
00009%9h

00009Ah|INT4 Interrupt Control Register INT4IC XX00 X000b
00009Bh

00009Ch |INT2 Interrupt Control Register INT2IC XX00 X000b
00009Dh

00009Eh|INTO Interrupt Control Register INTOIC XX00 X000b
00009Fh

0000AOh| Intelligent I/O Interrupt Request Register 0 IIO0IR 0000 0XX1b

0000A1h|Intelligent I/O Interrupt Request Register 1 II01IR 0000 0XX1b

0000A2h|Intelligent I/O Interrupt Request Register 2 1102IR 0000 0X01b

0000A3h|Intelligent I/O Interrupt Request Register 3 II103IR 0000 XXX1b
0000A4h|Intelligent I/O Interrupt Request Register 4 1104IR 000X 0XX1b
0000A5h | Intelligent I/O Interrupt Request Register 5 IIO5IR 000X 0XX1b
0000AG6h | Intelligent I/O Interrupt Request Register 6 II06IR 000X 0XX1b
0000AT7h|Intelligent I/O Interrupt Request Register 7 1107IR X00X 0XX1b
0000A8h | Intelligent I/O Interrupt Request Register 8 II08IR XX0X 0XX1b
0000ASh | Intelligent I/O Interrupt Request Register 9 II09IR 0X00 0XX1b
0000AAh |Intelligent I/O Interrupt Request Register 10 II010IR 0X00 0XX1b
0000ABh |Intelligent I/O Interrupt Request Register 11 IIO11IR 0X00 0XX1b
0000ACh

0000ADN

0000AEh

0000AFh

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/116 Group 4. Special Function Registers (SFRs)

Table 4.8 SFR List (8)

Address Register Symbol Reset Value
000170h|Group 2 IEBus Address Register IEAR XXXXh
000171h
000172h|Group 2 IEBus Control Register IECR 00XX X000b
000173h|Group 2 IEBus Transmit Interrupt Source Detect Register IETIF XXX0 0000b
000174h|Group 2 IEBus Receive Interrupt Source Detect Register IERIF XXX0 0000b
000175h
000176h
000177h
000178h
000179h
00017Ah
00017Bh
00017Ch
00017Dh
00017Eh
00017Fh
000180h|Group 0 Time Measurement/Waveform Generation Register 0 |GOTM0/GOPO0 XXXXh
000181h
000182h|Group 0 Time Measurement/Waveform Generation Register 1 |GOTM1/GOPO1 XXXXh
000183h
000184h|Group 0 Time Measurement/\Waveform Generation Register 2 |GOTM2/GOPO2 XXXXh
000185h
000186h|Group 0 Time Measurement/Waveform Generation Register 3 |GO0TM3/GOPO3 XXXXh
000187h
000188h|Group 0 Time Measurement/\Waveform Generation Register 4 |GO0TM4/GOPO4 XXXXh
000189h
00018Ah|Group 0 Time Measurement/Waveform Generation Register 5 |GOTM5/GOPO5 XXXXh
00018Bh
00018Ch |Group 0 Time Measurement/Waveform Generation Register 6 |GOTM6/GOPO6 XXXXh
00018Dh
00018Eh|Group 0 Time Measurement/Waveform Generation Register 7 |GOTM7/GOPO7 XXXXh
00018Fh
000190h|Group 0 Waveform Generation Control Register 0 GOPOCRO 0000 X000b
000191h|Group 0 Waveform Generation Control Register 1 GOPOCR1 0X00 X000b
000192h|Group 0 Waveform Generation Control Register 2 GOPOCR2 0X00 X000b
000193h|Group 0 Waveform Generation Control Register 3 GOPOCR3 0X00 X000b
000194h|Group 0 Waveform Generation Control Register 4 GOPOCR4 0X00 X000b
000195h|Group 0 Waveform Generation Control Register 5 GOPOCR5 0X00 X000b
000196h|Group 0 Waveform Generation Control Register 6 GOPOCR6 0X00 X000b
000197h|Group 0 Waveform Generation Control Register 7 GOPOCRY7 0X00 X000b
000198h|Group 0 Time Measurement Control Register 0 GOTMCRO 00h
000199h|Group 0 Time Measurement Control Register 1 GOTMCR1 00h
00019Ah|Group 0 Time Measurement Control Register 2 GOTMCR2 00h
00019Bh|Group 0 Time Measurement Control Register 3 GOTMCR3 00h
00019Ch|Group 0 Time Measurement Control Register 4 GOTMCR4 00h
00019Dh |Group 0 Time Measurement Control Register 5 GOTMCR5 00h
00019Eh|Group 0 Time Measurement Control Register 6 GOTMCR6 00h
00019Fh |Group 0 Time Measurement Control Register 7 GOTMCR7 00h

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/116 Group 4. Special Function Registers (SFRs)

Table 411  SFR List (11)

Address Register Symbol Reset Value
000200h to
0002BFh
0002CO0h | X0 Register/Y0 Register XOR/YOR XXXXh
0002C1h
0002C2h | X1 Register/Y1 Register X1R/Y1R XXXXh
0002C3h
0002C4h | X2 Register/Y2 Register X2R/Y2R XXXXh
0002C5h
0002C6h | X3 Register/Y3 Register X3R/Y3R XXXXh
0002C7h
0002C8h | X4 Register/Y4 Register X4R/Y4R XXXXh
0002C9%h
0002CAh | X5 Register/Y5 Register X5R/Y5R XXXXh
0002CBh
0002CCh | X6 Register/Y6 Register X6R/Y6R XXXXh
0002CDh
0002CEh| X7 Register/Y7 Register X7RIYTR XXXXh
0002CFh
0002D0h | X8 Register/Y8 Register X8R/Y8R XXXXh
0002D1h
0002D2h (X9 Register/Y9 Register X9R/Y9R XXXXh
0002D3h
0002D4h | X10 Register/Y10 Register X10R/Y10R XXXXh
0002D5h
0002D6h |X11 Register/Y11 Register X1MR/Y11R XXXXh
0002D7h
0002D8h | X12 Register/Y12 Register X12R/Y12R XXXXh
0002D%h
0002DAh | X13 Register/Y13 Register X13R/Y13R XXXXh
0002DBh
0002DCh|X14 Register/Y14 Register X14R/Y14R XXXXh
0002DDh
0002DEh|X15 Register/Y15 Register X15R/Y15R XXXXh
0002DFh
0002EOh|X-Y Control Register XYC XXXX XX00b
0002E1h
0002E2h
0002E3h
0002E4h|UART1 Special Mode Register 4 U1SMR4 00h
0002E5h|UART1 Special Mode Register 3 U1SMR3 00h
0002E6h|UART1 Special Mode Register 2 U1SMR2 00h
0002E7h|UART1 Special Mode Register U1SMR 00h
0002E8h|UART1 Transmit/Receive Mode Register UTMR 00h
0002E9h|UART1 Bit Rate Register U1BRG XXh
0002EAh |UART1 Transmit Buffer Register u1TB XXXXh
0002EBh
0002ECh|UART1 Transmit/Receive Control Register 0 u1Co 0000 1000b
0002EDh|UART1 Transmit/Receive Control Register 1 u1c1 0000 0010b
0002EEh |UART1 Receive Buffer Register U1RB XXXXh
0002EFh
X: Undefined

Blanks are reserved. No access is allowed.
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R32C/116 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/116 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/116 Group 5. Electrical Characteristics

Table 5.5 Operating Conditions (4/5)
(Vec =3.0t0 5.5V, Vgg =0V, and T, = T, unless otherwise noted) (1)

- Value ]
Symbol Characteristic , Unit
Min. Typ. Max.
foxainy Main clock oscillator frequency 4 16 |MHz
fixRef) Reference clock frequency 2 4 MHz
fieL) PLL clock oscillator frequency 96 128 |MHz
fBase) Base clock frequency High speed version 64 MHz
Normal speed version 50 MHz
te(Base) Base clock cycle time High speed version 15.625 ns
Normal speed version 20 ns
ficpu) CPU operating frequency High speed version 64 MHz
Normal speed version 50 MHz
tecpu) CPU clock cycle time High speed version 15.625 ns
Normal speed version 20 ns
fecLk) Peripheral bus clock operating High speed version 32 |MHz
frequency Normal speed version 25 |MHz
tecLk)  |Peripheral bus clock cycle time High speed version 31.25 ns
Normal speed version 40 ns
fPER) Peripheral clock source frequency 32 |MHz
f(xcm) Sub clock oscillator frequency 32.768 | 62.5 |KkHz
Note:

1. The device is operationally guaranteed under these operating conditions.

tc(Base)
Base clock - 4
(internal signal) S \ \ /_\_/_\_
tecpu)
CPU clock \ \ /—\_/—\_
(internal signal) S
teBCLK)
Peripheral bus clock ﬁ/—\—
(internal signal) S

Figure 5.1  Clock Cycle Time
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R32C/116 Group 5. Electrical Characteristics

Table 5.6 Operating Conditions (5/5)
(Vec =3.0t0 5.5V, Vgg =0V, and T, = T, unless otherwise noted) (1)

i Value i
Symbol Characteristic - Unit
Min. | Typ. | Max.

Vo) Allowable ripple voltage Ve =50V 0.5 | Vp-p

Vee=3.0V 0.3 Vp-p

dVyvceydt |Ripple voltage gradient Vee =50V +0.3 | V/ms

Vee=3.0V +0.3 | Vims

frvee) Allowable ripple frequency 10 kHz
Note:

1. The device is operationally guaranteed under these operating conditions.

»—<«—1/fvce)

Vee Vrvee)

Figure 5.2  Ripple Waveform
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R32C/116 Group 5. Electrical Characteristics

VCC =5V
Table 5.15  Electrical Characteristics (1/3)
(Vcc=4.2t0 5.5V, Vgg =0V, T, = Ty, and ficpy) = 64 MHz, unless otherwise noted)

- Measurement Value )
Symbol Characteristic Condition vy Typ. [Max. Unit

VoH High PO OtoPO_7,P1 OtoP1_7,P2 0to P2 7,
level P3 0toP3 7,P4 OtoP4 _7,P5 0toP5 7,
output |[P6 OtoP6 7,P7 0toP7 _7,P8 0to P8 4,
voltage P8_6, P8_7, P9_O to P9_7, IOH =-5mA VCC -2.0 VCC V
P10_0to P10_7, P11_0to P11_4,

P12 0toP12_7,P13 _0to P13 7,

P14 3to P14 _6,P15 0to P15 7 (1)

PO OtoPO _7,P1 OtoP1_7,P2 O0to P2 7,
P3 OtoP3_7,P4 0to P4 7,P5 0toP5 7,
P6 O0toP6_7,P7 _0toP7_7,P8_0to P8 4,
P8 6,P8 7,P9 0to P9 7, lon =-200 pA | Ve - 0.3 Vee | V
P10_0to P10_7,P11_0to 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 OtoP1_7,P2 0to P2 7,
level P3 0toP3 7,P4 OtoP4_7,P5 0toP5 7,
output |[P6_ 0toP6 _7,P7 0toP7_7,P8 0Oto P8 4,
voltage |P8_6,P8 7, P9 0to P9 7, loL =5 mA 2.0 V
P10_0to P10_7,P11_0to P11_4,

P12 0toP12_7,P13 0to P13 7,

P14 3toP14_6,P15 0to P15 7 (1)

PO OtoPO 7,P1 OtoP1 7,P2 O0to P2 7,
P3 0toP3 7,P4 OtoP4 _7,P5 0toP5 7,
P6_0to P6_7,P7 0toP7_7,P8_0to P8 4,
P8 6,P8 7,P9 0toP9 7, loL =200 pA 045| V
P10_0to P10_7, P11_0to P11_4,
P12 0toP12_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/116 Group

5. Electrical Characteristics

Table 5.17

Electrical Characteristics (3/3)

VCC=5V

(Vcc=4.2t05.5V,Vgg =0V, and T, = Ty, unless otherwise noted)

Symbol

Characterist
ic

Measurement Condition

Value

Unit
Typ.

Min. Max.

lcc

Power supply
current

In single-chip mode,
output pins are left open
and others are
connected to Vgg

XIN-XOUT
Drive strength: low

XCIN-XCOUT
Drive strength: low

f(CPU) =64 MHZ, f(BCLK) =32 MHZ,

f(X|N) =8 MHZ,
Active: XIN, PLL,
Stopped: XCIN, OCO

45 | 60 | mA

f(CPU) =50 MHZ, f(BCLK) =25 MHZ,

f(XIN) =8 MHZ,
Active: XIN, PLL,
Stopped: XCIN, OCO

35 | 50 | mA

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

12 mA

ficpu) = fieoLk) = fixiny256 MHz,
f(XIN) =8 MHZ,

Active: XIN,

Stopped: PLL, XCIN, OCO

1.2 mA

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

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

220 A

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

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

230 HA

ficpu) = fieeLk) = fxiny256 MHz,
f(XlN) =8 MHZ,

Active: XIN,

Stopped: PLL, XCIN, OCO,

T, = 25°C, Wait mode

960 | 1600 | pA

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

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

T, = 25°C, Wait mode

8 | 140 | pA

ficpuy = feeLk) = flocoy4 kHz,
Active: OCO,

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

T, = 25°C, Wait mode

10 | 150 | pA

Stopped: all clocks,
Main regulator: shutdown,
T,=25°C

MA
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R32C/116 Group 5. Electrical Characteristics

VCC =5V
Table 5.19 D/A Conversion Characteristics (VCC = AVCC = VREF =42to 55V, VSS = AVSS =0V,
and T, = Ty, unless otherwise noted)

Symbol Characteristic Measurement Condition - Value Unit
Min. | Typ. | Max.
— Resolution 8 | Bits
— Absolute precision 10 | %
ts Settling time 3 VIS
Ro Output resistance 4 10 20 | kQ
lVREF Reference input current See Note 1 1.5 | mA

Note:
1. One D/A converter is used. The DA. 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 ADOCON1 register is set to 0 (Vrgg disconnected), lyggr is supplied.
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R32C/116 Group

5. Electrical Characteristics

Table 5.42

VCC =3.3V
Electrical Characteristics (2/3) (Vcc =3.0t0 3.6 V,Vgg =0V, T, = T, and
ficpu) = 64 MHz, unless otherwise noted)

Symbol

Characteristic

Measurement

Condition

Value

Min.

Typ.

Max.

Unit

VT+ = VT_

Hysteresis

HOLD, RDY, NMI, INTO to INT8, KIO to KI3,
TAOIN to TA4IN, TAOOUT to TA40UT,
TBOIN to TB5IN, CTSO0 to CTS8,

CLKO to CLK8, RXDO to RXDS,

SCLO to SCL6, SDAO to SDAB, S50 to 5586,
SRXDO to SRXD6, ADTRG,

100_0 to 1100_7, 1101_0 to 1101_7, UDOA,
UDOB, UD1A, UD1B, ISCLK2, ISRXD2,
IEIN, MSCL, MSDA (1)

0.2

1.0

RESET

0.2

1.8

High level
input
current

XIN, RESET, CNVSS, NSD,
PO_0toPO_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 7,
P9 _0to P9_7, P10_0to P10_7,

P11_0to P11_4,P12 0to P12 7,

P13 _0to P13_7, P14_1, P14 _3to P14_6,
P15 0to P15 7

V,=33V

4.0

MA

Low level
input
current

XIN, RESET, CNVSS, NSD,
PO_0toP0O_7,P1 OtoP1_7,P2_0to P2 7,
P3 0toP3_7,P4 0toP4 7,P5 0 toP5_7,
P6_0toP6_7,P7 OtoP7_7,P8 0to P8 7,
P9 _0to P9_7, P10_0 to P10_7,

P11_0to P11_4,P12_0to P12_7,

P13 0to P13_7, P14_1,P14_3to P14_86,
P15 0to P15_7 (2

V=0V

MA

RpuLLup

Pull-up
resistor

PO 0to PO_7,P1 OtoP1_7,P2 0to P2 7,
P3 0toP3_7, P5_0toP5_3, P8 4, P8_6,
P8_7,P9 0to P9 7, P10_0to P10_7,
P11_0to P11_4,P12_0to P12_7,

P13 0to P13_7, P14_1,P14_3to P14_86,
P15 _0to P15_7 (2

V=0V

50

100

500

kQ

RixiN

Feedback
resistor

XIN

MQ

RexcIN

Feedback
resistor

XCIN

25

MQ

Notes:

1. Pins INT6 to INT8 are available in the 144-pin package only.
2. 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/116 Group 5. Electrical Characteristics

VCC =33V
Table 5.45 D/A Conversion Characteristics (Voc = AVee = VRgr =3.0t0 3.6 V, Vgg=AVgg =0V,
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 VIS
Ro Output resistance 4 10 20 kQ
lVREF Reference input current See Note 1 1.0 | mA

Note:
1. One D/A converter is used. The DA. 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 ADOCON1 register is set to 0 (Vrgg disconnected), lyggr is supplied.
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R32C/116 Group

5. Electrical Characteristics

MCU

Pin to be
measured

!

30 pF

Figure 5.6  Switching Characteristic Measurement Circuit
XIN
tr0) t(x)
Figure 5.7  External Clock Input Timing
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