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R32C/117 Group

1. Overview

Table 1.7 Pin Characteristics for the 144-pin Package (1/4)
Eg C‘;’?:‘" Port '“tﬁ,ri;“pt Timer Pin | UART/CAN Module Pin| Intelligent I/O Pin A':f;:]og B”Sgi‘:‘tm'
1 P9 6 TXD4/SDA4/SRXD4 ANEX1
2 P9 5 CLK4 ANEX0
3 P9 4 TB4IN CTS4/RTS4/SS4 DA1
4 P9 3 TB3IN CTS3/RTS3/SS3 DAO
5 P9 2 TB2IN TXD3/SDA3/SRXD3  |OUTC2_0/ISTXD2/
IEOUT
6 P9_1 TB1IN RXD3/SCL3/STXD3  [ISRXD2/IEIN
7 P9 0 TBOIN CLK3
8 P14_6 |INT8
9 P14 5 |INT7
10 P14 4 |INT6
1 P14 3
12 |VDCO
13 P14_1
14 |VDCH1
15 |NSD
16 |CNVSS
17 |XCIN |P8_7
18 |XCOUT |P8_6
19  |RESET
20 |XOouT
21 |VSS
22 |XIN
23 |VCC
24 P8 5 |NMI
25 P8 4 [INT2
26 P8 3 |INTT CANOIN/CANOWU
27 P8 2 |INTO CANOOUT
28 P8_1 TA4IN/U  |CTS5/RTS5/SS5 1101_5/UDOB/UD1B
29 P8 0 TA40UT/U |RXD5/SCL5/STXD5  |UDOA/UD1A
30 P7_ 7 TA3IN CLK5/CANOIN/ 1101_4/UDOB/UD1B
CANOWU
31 P7_6 TA30UT | TXD5/SDA5/SRXD5/  |II01_3/UDOA/UD1A
CTS8/RTS8/CANOOUT
32 P7 5 TA2INW  |RXDS8 01_2
33 P7_4 TA20UT/W |CLK8 101_1
34 P7 3 TA1INV  |CTS2/RTS2/SS2/TXD8 |[101_0
35 P7 2 TA1OUT/V |CLK2
36 P7_1 TAOIN/ RXD2/SCL2/STXD2/ |ll01_7/0UTC2_2/
TB5IN MSCL ISRXD2/IEIN
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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 1.13  Pin Characteristics for the 100-pin Package (3/3)

Eg C‘;’?:‘" Port '“tﬁ,ri;“pt Timer Pin | UART/CAN Module Pin| Intelligent I/O Pin A':f;:]og B”Sgi‘:‘tm'

76 P12 1100_2/1101_2 D10

77 P1_1 1100_1/1101_1 D9

78 P10 1100_0/1101_0 D8

79 PO_7 ANO_ 7 |D7

80 P0_6 ANO 6 |D6

81 P0_5 ANO_5 |D5

82 PO_4 ANO 4 |D4

83 PO_3 ANO_3 |D3

84 PO _2 ANO 2 |D2

85 PO_1 ANO_1 |D1

86 P00 ANO 0 |DO

87 P10_7 |KI3 AN_7

88 P10 6 |KI2 AN_6

89 P10_5 |KIT AN_5

90 P10_4 |KIO AN 4

91 P10_3 AN_3

92 P10_2 AN_2

93 P10_1 AN _1

94  |AVSS

95 P10_0 AN_0O

96 |VREF

97 |AvVCC

98 P9 7 RXD4/SCL4/STXD4 ADTRG

99 P9 6 TXD4/SDA4/SRXD4 ANEX1

100 P9 5 CLK4 ANEXO0
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R32C/117 Group

1. Overview

Table 1.16  Pin Definitions and Functions (3/4)
Function Symbol I/0 Description

I/O port (1. 2) PO O0to PO 7, I/0O ports in CMOS. Each port can be programmed to input
P1_0toP1_7, or output under the control of the direction register.
P2 0toP2_ 7, Some ports are 5V tolerant inputs.
P3 0toP3 7, Pull-up resistors and N-channel open drain setting can be
P4 OtoP4 7, enabled on some ports. Refer to Table 1.18 “Pin
P5 0toP5 7, Specifications” for details
P6_0to P6_7,
P7_0to P7_7,
P8 0to P8 4, I/O
P8_6, P8_7,
P9 _0to P9 7,

P10_0to P10_7,
P11_0 to P11_4,
P12 _0to P12 7,
P13 0to P13_7,
P14 _3to P14_86,
P15 _0to P15_7

Input port (2)

P9_1 (for 100-pin
package)

P14 _1 (for 144-
pin package)

Input port in CMOS
Pull-up resistor is selectable.

Refer to Table 1.18 “Pin Specifications” for details

Timer A TAOOUT to /o Timers AO to A4 input/output
TA40UT
TAOIN to TA4IN I Timers AO to A4 input

Timer B TBOIN to TB5IN I Timers BO to B5 input

Three-phase

UuuyVv,v,w,w

Three-phase motor control timer output

motor control 0]
timer output
Serial interface  |CTSO0 to CTS8 | |Handshake input
RTSO to RTS8 O |Handshake output
CLKO to CLK8 I/0  |Transmit/receive clock input/output
RXDO0 to RXD8 I Serial data input
TXDO to TXD8 O |Serial data output
[2C-bus SDAO to SDA6 /O |Serial data input/output
(simplified) SCLO to SCL6 I/O |Transmit/receive clock input/output
Serial interface STXDO to 0 Serial data output in slave mode
special functions |STXD6
SRXDO to | Serial data input in slave mode
SRXD6
SS0 to SS6 I Input to control serial interface special functions

Notes:

1. Port P9_1 in the 100-pin package is an input-only port.
2. Ports P9_0, P9_2, and P11 to P15 are available in the 144-pin package only.

RO1DS0064EJ0120 Rev.1.20
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R32C/117 Group 1. Overview

Table 1.17  Pin Definitions and Functions (4/4)

Function Symbol I/0 Description
A/D converter AN_0to AN_7, Analog input for the A/D converter
ANO_0 to ANO_7,
AN2 _0to AN2 7, I
AN15 0Oto
AN15_7 (1)
ADTRG | |External trigger input for the A/D converter
ANEXO0 10 Expanded analog input for the A/D converter and output in
external op-amp connection mode
ANEX1 | Expanded analog input for the A/D converter
D/A converter DAO, DA1 O |Output for the D/A converter
Reference voltage |VREF | Reference voltage input for the A/D converter and D/A
input converter
Intelligent 1/0 100 _0to OO0 _7 1o Input/output for Intglligent I/O group 0. Either input capture
or output compare is selectable
101_0to lIO1_7 e Input/output for Intelligent 1/0 group 1. Either input capture
or output compare is selectable
UDOA, UDOB, | Input for the two-phase encoder
UD1A, UD1B
OUTC2 0to o Output for OC (output compare) of Intelligent I/O group 2
ouTCc2 7 ()
ISCLK2 I/0  |Clock input/output for the serial interface
ISRXD2 I Receive data input for the serial interface
ISTXD2 O |Transmit data output for the serial interface
IEIN I Receive data input for the serial interface
IEOUT O |Transmit data output for the serial interface
Multi-master 12C- |MSDA I/O |Serial data input/output
bus MSCL /0 |Transmit/receive clock input/output
CAN Module CANOIN I Receive data input for the CAN communications
CANOOUT O |Transmit data output for the CAN communications
CANOWU | |Input for the CAN wake-up interrupt

Notes:
1. Pins AN15_0 to AN15_7 are available in the 144-pin package only.
2. Pins OUTC2_3 to OUTC2_7 are available in the 144-pin package only.
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R32C/117 Group

1. Overview

Table 1.18

Pin Specifications

Pin Names

Package

Selectable Functions

144-

T.
5

100-
pin

Pull-up resistor (1)

N-channel
open drain (2)

5V Tolerant Input (3)

PO_0to PO_7

v

P1 0toP1_7

P2 0toP2_7

P3 0toP3_7

v
v
v

P4 OtoP4_7

\

<\

P5 0toP5_3

<

P5 4 to P5_7

P6_0 to P6_7

P7 0toP7_7

P8 0to P8_3

NN

NEAYRIE

P8 4,P8_6, P8 7

NN ENENENENENENENENEN

P9 0to P9_3 (144-pin)

N AYAYENENENENENENENENEN

<

P9_1, P9_3 (100-pin)

<\

P9 4to P9 7

<\

P10_0to P10_7

P11_0to P11_3

P11 4

P12_0to P12_3

P12_4to P12_7

P13_0to P13_7

P14_1, P14_3

P14_4 to P14_6

P15 0to P15 7

NAYRIRYAYRS R A AN A

NENENENENENENENENENENENEN

Notes:

1. Pull-up resistors are selected for the following 4-pin units: Pi_0to Pi_3 and Pi_4 to Pi_7 (i = 0 to 15);
however, they are enabled only for the input pins.

2. N-channel open drain output can be enabled on the applicable pins on a discrete pin basis.

3. 5V tolerant input is enabled when an applicable pin is set as an input port. When it is set as an 1/O
port, to enable 5 V tolerant input, this pin should be set as N-channel open drain output.

RO1DS0064EJ0120 Rev.1.20
Feb 6, 2013
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R32C/117 Group

4. Special Function Registers (SFRs)

Table 4.5

SFR List (5)

Address

Register

Symbol

Reset Value

0000EON

0000E1h

CANO Receive Interrupt Control Register

CORIC

XXXX X000b

0000E2h

0000E3h

0000E4h

0000ES5h

0000E6h

0000E7h

0000E8h

0000ESh

0000EAh

0000EBh

0000ECh

0000EDhN

0000EEh

0000EFh

0000FOh

CANO Receive FIFO Interrupt Control Register

COFRIC

XXXX X000b

0000F1h

0000F2h

0000F3h

0000F4h

0000F5h

0000F6h

0000F7h

0000F8h

0000FS9h

0000FAhN

0000FBh

0000FCh

INT8 Interrupt Control Register

INT8IC

XX00 X000b

0000FDh

UARTY7 Receive Interrupt Control Register

S7RIC

XXXX X000b

0000FEh

INT6 Interrupt Control Register

INTGIC

XX00 X000b

0000FFh

UARTS8 Receive Interrupt Control Register

S8RIC

XXXX X000b

000100h

000101h

Group 1 Time Measurement/Waveform Generation Register 0

G1TMO0/G1PO0

XXXXh

000102h

000103h

Group 1 Time Measurement/Waveform Generation Register 1

G1TM1/G1PO1

XXXXh

000104h

000105h

Group 1 Time Measurement/Waveform Generation Register 2

G1TM2/G1P0O2

XXXXh

000106h

000107h

Group 1 Time Measurement/Waveform Generation Register 3

G1TM3/G1PO3

XXXXh

X: Undefined
Blanks are reserved. No access is allowed.

RO1DS0064EJ0120 Rev.1.20
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R32C/117 Group 4. Special Function Registers (SFRs)

Table 4.19  SFR List (19)
Address Register Symbol Reset Value
040030h to
04003Fh
040040h
040041h
040042h
040043h
040044h|Processor Mode Register 0 (1) PMO 1000 0000b
(CNVSS pin = Low)
0000 0011b
(CNVSS pin = High)

040045h
040046h|System Clock Control Register 0 CMO 0000 1000b
040047h|System Clock Control Register 1 CM1 0010 0000b
040048h|Processor Mode Register 3 PM3 00h
040049h
04004Ah | Protect Register PRCR XXXX X000b
04004Bh
04004Ch |Protect Register 3 PRCR3 0000 0000b
04004Dh | Oscillator Stop Detection Register CM2 00h
04004Eh
04004Fh
040050h
040051h
040052h
040053h|Processor Mode Register 2 PM2 00h
040054h|Chip Select Output Pin Setting Register 0 CSOPO 1000 XXXXb
040055h|Chip Select Output Pin Setting Register 1 CSOP1 01X0 XXXXb
040056h|Chip Select Output Pin Setting Register 2 CSOP2 XXXX 0000b
040057h
040058h
040059h
04005Ah|Low Speed Mode Clock Control Register CM3 XXXX XX00b
04005Bh
04005Ch
04005Dh
04005Eh
04005Fh
040060h|Voltage Regulator Control Register VRCR 0000 0000b
040061h
040062h|Low Voltage Detector Control Register LvDC 0000 XX00b
040063h
040064h|Detection Voltage Configuration Register DVCR 0000 XXXXb
040065h
040066h
040067h

040068h to
040093h

X: Undefined

Blanks are reserved. No access is allowed.

Note:
1. The value in the PMO register is retained even after a software reset or watchdog timer reset.
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R32C/117 Group 4. Special Function Registers (SFRs)

Table 4.20  SFR List (20)

Address Register Symbol Reset Value
040094h
040095h
040096h
040097h| Three-phase Output Buffer Control Register I0BC OXXX XXXXb
040098h | Input Function Select Register 0 IFSO X000 0000b
040099h | Input Function Select Register 1 IFS1 XXXX X0X0b
04009Ah|Input Function Select Register 2 IFS2 0000 00X0b
04009Bh|Input Function Select Register 3 IFS3 XXXX XX00b
04009Ch

04009Dh

04009Eh
04009Fh

0400AO0h|Port PO_0 Function Select Register PO_0S 0XXX X000b
0400A1h|Port P1_0 Function Select Register P1_0S XXXX X000b
0400A2h|Port PO_1 Function Select Register PO_1S 0XXX X000b
0400A3h|Port P1_1 Function Select Register P1_1S XXXX X000b
0400A4h|Port PO_2 Function Select Register PO_2S 0XXX X000b
0400A5h|Port P1_2 Function Select Register P1_2S XXXX X000b
0400A6h|Port PO_3 Function Select Register PO_3S 0XXX X000b
0400A7h|Port P1_3 Function Select Register P1_3S XXXX X000b
0400A8h|Port PO_4 Function Select Register PO_4S 0XXX X000b
0400A9h|Port P1_4 Function Select Register P1_4S XXXX X000b
0400AAN |Port PO_5 Function Select Register PO_5S 0XXX X000b
0400ABh |Port P1_5 Function Select Register P1_5S XXXX X000b
0400ACh|Port PO_6 Function Select Register P0O_6S 0XXX X000b
0400ADhI|Port P1_6 Function Select Register P1_6S XXXX X000b
0400AEh |Port PO_7 Function Select Register PO_7S 0XXX X000b
0400AFh |Port P1_7 Function Select Register P1_7S XXXX X000b
0400B0h|Port P2_0 Function Select Register P2_0S 0XXX X000b
0400B1h|Port P3_0 Function Select Register P3_0S XXXX X000b
0400B2h|Port P2_1 Function Select Register P2_1S 0XXX X000b
0400B3h|Port P3_1 Function Select Register P3_1S XXXX X000b
0400B4h|Port P2_2 Function Select Register P2_2S 0XXX X000b
0400B5h|Port P3_2 Function Select Register P3_2S XXXX X000b
0400B6h|Port P2_3 Function Select Register P2_3S 0XXX X000b
0400B7h|Port P3_3 Function Select Register P3_3S XXXX X000b
0400B8h|Port P2_4 Function Select Register P2_4S 0XXX X000b
0400B9h|Port P3_4 Function Select Register P3_4S XXXX X000b
0400BAh |Port P2_5 Function Select Register P2_5S 0XXX X000b
0400BBh |Port P3_5 Function Select Register P3_5S XXXX X000b
0400BCh|Port P2_6 Function Select Register P2_6S 0XXX X000b
0400BDh|Port P3_6 Function Select Register P3_6S XXXX X000b
0400BEh |Port P2_7 Function Select Register P2_7S 0XXX X000b
0400BFh |Port P3_7 Function Select Register P3_7S XXXX X000b
X: Undefined

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

Table 4.27  SFR List (27)

Address Register Symbol Reset Value
047C30h|CANO Mailbox 3: Message Identifier COMB3 XXXX XXXXh
047C31h
047C32h
047C33h
047C34h
047C35h|CANO Mailbox 3: Data Length XXh
047C36h|CANO Mailbox 3: Data Field XXXX XXXX
047C37h XXXX XXXXh
047C38h
047C3%h
047C3Ah
047C3Bh
047C3Ch
047C3Dh
047C3Eh|CANO Mailbox 3: Time Stamp XXXXh
047C3Fh
047C40h|CANO Mailbox 4: Message Identifier COoMB4 XXXX XXXXh
047C41h
047C42h
047C43h
047C44h
047C45h|CANO Mailbox 4: Data Length XXh
047C46h |CANO Mailbox 4: Data Field XXXX XXXX
047C47h XXXX XXXXh
047C48h
047C49h
047C4Ah
047C4Bh
047C4Ch
047C4Dh
047C4Eh|CANO Mailbox 4: Time Stamp XXXXh
047C4Fh
047C50h |CANO Mailbox 5: Message Identifier COMB5 XXXX XXXXh
047C51h
047C52h
047C53h
047C54h
047C55h|CANO Mailbox 5: Data Length XXh
047C56h|CANO Mailbox 5: Data Field XXXX XXXX
047C57h XXXX XXXXh
047C58h
047C5%h
047C5Ah
047C5Bh
047C5Ch
047C5Dh
047C5Eh|CANO Mailbox 5: Time Stamp XXXXh
047C5Fh

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

Table 5.7 Electrical Characteristics of RAM
(Vcc=3.0t0 5.5V, Vgg =0V, and Ta = Ty, unless otherwise noted)

Symbol Characteristic Measurement | Vj'y‘:j | Uni
VRDR RAM data retention voltage In stop mode 2.0 \Y
Table 5.8 Electrical Characteristics of Flash Memory

(Vcc=3.0t05.5V,Vgg =0V, and Ta = Ty, unless otherwise noted)
o Value i

Symbol Characteristic - Unit

Min. | Typ. | Max.
— Program/erase cycles (1) Program area 1000 Cycles
Data area 10000 Cycles
— 4-word program time Program area 150 | 900 VE]
Data area 300 | 1700 us
— Lock bit program time Program area 70 500 V&
Data area 140 | 1000 VS
— Block erasure time 4-Kbyte block 012 | 3.0 S
32-Kbyte block 017 | 3.0 s
64-Kbyte block 0.20 | 3.0 s
—  |Data retention (2) T, =55°C () 10 Years

Notes:
1. Program/erase definition
This value represents the number of erasures per block.
When the number of program/erase cycles is n, each block can be erased n times.
For example, if a 4-word write is performed in 512 different addresses in the 4-Kbyte block A and
then the block is erased, this is counted as a single program/erase operation.
However, the same address cannot be written to more than once per erasure (overwrite disabled).
2. Data retention includes periods when no supply voltage is applied and no clock is provided.
3. Contact a Renesas Electronics sales office for data retention times other than the above condition.
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R32C/117 Group 5. Electrical Characteristics

Timing Requirements (V¢ = 3.0 to 5.5V, Vgg =0V, and Ta = T,,,, unless otherwise noted)

Table 5.14  Flash Memory CPU Rewrite Mode Timing

o Value )
Symbol Characteristics - Unit
Min. Max.
t.r Read cycle time 200 ns
tsus-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(r) Read pulse width 100 ns
tow Write cycle time 200 ns
tsu(s-w) Chip-select setup time before write 0 ns
thow-s) Chip-select hold time after write 30 ns
tsua-w) Address setup time before write 0 ns
thw-a) Address hold time after write 30 ns
twow) Write pulse width 50 ns
Read cycle ter
:tsu(S—R) . thRrs) g
Chip select
tsuAR) thr-a)
Address
P tw(r)
RD
Write cycle P tew N
tsus-w) _thows)
Chip select
tsuaw) Ehw-a)
Address
‘ tww) -
WR
Figure 5.5 Flash Memory CPU Rewrite Mode Timing
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R32C/117 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/117 Group 5. Electrical Characteristics

VCC =5V
Table 5.18 A/D Conversion Characteristics (VCC = AVCC = VREF =42to55 V, VSS = AVSS =0 V,
Ta = Topr» and fgcLk) = 32 MHz, unless otherwise noted)

Value
Symbol Characteristic Measurement Condition . Unit
Min. | Typ. | Max.
— Resolution VREF = VCC 10 Bits
Absolute error VRep =Vec =5V AN_0to AN_7,
ANO_O to ANO_7,
AN2_0 to AN2_7, +3 |LSB
— AN15_0to AN15_7,
ANEXO0, ANEX1 (1)
External. op-amp +7 |LsB
connection mode
INL Integral non-linearity VrRep =Vec =5V AN_0O to AN_7,
error ANO_0 to ANO_7,
AN2_0 to AN2_7, +3 |LSB
AN15_0to AN15_7,
ANEXO0, ANEX1 (1)
External. op-amp +7 |LsB
connection mode
DNL Differential non-linearity +1 |LsB
error
— Offset error +3 |LSB
— Gain error +3 |LSB
RLADDER Resistor ladder VREF = VCC 4 20 kQ
tcony Conversion time oap = 16 MHz, with sample and hold
. . 2.06 us
(10 bits) function
= 16 MHz, without sampl d hold
dAD ' z, withou ple and ho 3.69 us
function
tcony Conversion time oap = 16 MHz, with sample and hold
. . 1.75 us
(8 bits) function
=16 MHz, without I d hold
dAD ' z, without sample and ho 3.06 us
function
tsamp Sampling time oap = 16 MHz 0.188 us
Via Analog input voltage 0 VRer | V
dAD Operating clock Without sample and hold function 0.25 16 |MHz
frequency With sample and hold function 1 16 |MHz
Note:
1. Pins AN15_0 to AN15_7 are available in the 144-pin package only.
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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 5.20 External Clock Input

o Value )
Symbol Characteristic - Unit
Min. Max.
teo External clock input period 62.5 250 ns
tw(xH) External clock input high level pulse width 25 ns
twexv) External clock input low level pulse width 25 ns
tr(x) External clock input rise time 5 ns
tex) External clock input fall time 5 ns
tw / tc External clock input duty 40 60 %
Table 5.21  External Bus Timing
Symbol Characteristic Value Unit
y Min. Max.
tsu(D-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 0.5 x tc(Base) +10 ns
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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 5.27  Timer B Input (counting input in event counter mode)
o Value )
Symbol Characteristic - Unit
Min. Max.
te(B) TBIlIN input clock cycle time (one edge counting) 200 ns
tw(TBH) TBIIN input high level pulse width (one edge counting) 80 ns
tw(TBL) TBIIN input low level pulse width (one edge counting) 80 ns
teB) TBIIN input clock cycle time (both edges counting) 200 ns
tw(TBH) TBIIN input high level pulse width (both edges counting) 80 ns
tw(TBL) TBIIN input low level pulse width (both edges counting) 80 ns
Table 5.28 Timer B Input (pulse period measure mode)
o Value )
Symbol Characteristic - Unit
Min. Max.
te(re) TBIIN input clock cycle time 400 ns
tw(TBH) TBIIN input high level pulse width 180 ns
tw(TBL) TBIIN input low level pulse width 180 ns
Table 5.29  Timer B Input (pulse-width measure mode)
o Value )
Symbol Characteristic - Unit
Min. Max.
te(re) TBIIN input clock cycle time 400 ns
tw(TBH) TBIIN input high level pulse width 180 ns
tw(tBL) TBIIN input low level pulse width 180 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 =33V
Table 5.41  Electrical Characteristics (1/3) (Vcc =3.0t0 3.6 V, Vg =0V, T, = Ty, and
ficpu) = 64 MHz, unless otherwise noted)

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

VoH High PO 0toPO_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 0to P8 4,
voltage |P8 6,P8 7,P9 0to P9 7, lon=-1mA |Vcc-0.6 Vee | 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)

VoL Low PO 0toPO _7,P1 OtoP1_7,P2 0to P2 7,
level P3 0toP3 7,P4 O0toP4_7,P5 0toP5 7,
output |P6 0toP6 7,P7 0toP7 _7,P8 0to P8 4,
voltage |P8_6,P8 7, P9 0to P9 7, lor =1mA 05| V
P10 0to P10 _7, P11 _0to P11 4,

P12 0toP12_7,P13 0to P13 7,

P14 3toP14_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/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 5.53  Timer B Input (counting input in event counter mode)
o Value )
Symbol Characteristic - Unit
Min. Max.
tere) TBIlIN input clock cycle time (one edge counting) 200 ns
tw(TBH) TBIIN input high level pulse width (one edge counting) 80 ns
tw(TBL) TBIIN input low level pulse width (one edge counting) 80 ns
tere) TBIIN input clock cycle time (both edges counting) 200 ns
tw(TBH) TBilIN input high level pulse width (both edges counting) 80 ns
tw(tBL) TBIIN input low level pulse width (both edges counting) 80 ns
Table 5.54 Timer B Input (pulse period measure mode)
. Value )
Symbol Characteristic - Unit
Min. Max.
te(re) TBIIN input clock cycle time 400 ns
tw(TBH) TBIlIN input high level pulse width 180 ns
tw(tBL) TBIIN input low level pulse width 180 ns
Table 5.55 Timer B Input (pulse-width measure mode)
o Value )
Symbol Characteristic - Unit
Min. Max.
te(re) TBIIN input clock cycle time 400 ns
tw(TBH) TBIIN input high level pulse width 180 ns
tw(tBL) TBilIN input low level pulse width 180 ns
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