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R32C/117 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

CAN Module 1 channel

CAN functionality compliant with ISO 11898-1

32 mailboxes

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)

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

8 A (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/117 Group

1. Overview

Part Number
R5F6417¢

|T

I— Package Code

FB: PLQPO100KB-A
FD: PLQP0144KA-A

ROM Number
Omitted in the flash memory version

Temperature Code
N:-20°C to 85°C
D:-40°C to 85°C
P :-40°C to 85°C

Rated Operating Frequency
H : 64 MHz (High speed version)
None : 50 MHz (Normal speed version)

ROM/RAM Capacity
: 128 KB/20 KB
: 256 KB/20 KB
: 384 KB/40 KB
: 512 KB/40 KB
: 640 KB/48 KB
: 768 KB/63 KB
: 1 MB/63 KB

©o~NoOG>m

R32C/117 Group
R32C/100 Series

Memory Type
F : Flash memory version

Figure 1.1 Part Numbering
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R32C/117 Group

1. Overview

Table 1.12  Pin Characteristics for the 100-pin Package (2/3)
Eg C‘;’?:‘" Port '“tﬁ,ri;“pt Timer Pin | UART/CAN Module Pin| Intelligent I/O Pin A':f;:]og Bus gi‘:’tro'

39 P5 5 CLK7 HOLD

40 P5 4 TXD7 HLDA/CS1

41 P5 3 CLKOUT/
BCLK

42 P5 2 RD

43 P5 1 WR1/BC1

44 P5 0 WRO/WR

45 P4 7 TXD6/SDA6G/SRXD6 CS0/A23

46 P4 6 RXD6/SCL6/STXD6 CS1/A22

47 P4 5 CLK6 CS2/A21

48 P4 4 CTS6/RTS6/SS6 CS3/A20

49 P4 3 TXD3/SDA3/SRXD3  |OUTC2_0/ISTXD2/ A19

IEOUT

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

51 P4 1 CLK3 A17

52 P4 0 CTS3/RTS3/SS3 A16

53 P3_7 TA4IN/U A15(/D15)

54 P3_6 TA40UT/U A14(/D14)

55 P3 5 TA2IN/W A13(/D13)

56 P3_4 TA20UT/W A12(/D12)

57 P3 3 TA1INNV A11(/D11)

58 P3 2 TA10UTV A10(/D10)

59 P3_1 TA30UT UDOB/UD1B A9(/D9)

60 |VCC

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

62 |VSS

63 P2 7 AN2_7 |A7(/D7)

64 P2 6 AN2_6 |A6(/D6)

65 P2 5 AN2_5 |A5(/D5)

66 P2 4 AN2_4  |A4(/D4)

67 P2 3 AN2_3 |A3(/D3)

68 P2 2 AN2_2 |A2(/D2)

69 P2_1 AN2_1  |A1(/D1)

70 P2 0 AN2_0 |A0(/DO)/
BCO(/D0)

71 P1_7 |INT5 1100_7/1101_7 D15

72 P16 |INT4 1100_6/1101_6 D14

73 P15 |INT3 1100_5/1101_5 D13

74 P14 1100_4/1101_4 D12

75 P13 1100_3/1101_3 D11
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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
R01DS0064EJ0120 Rev.1.20 RENESAS Page 18 of 109
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R32C/117 Group

1. Overview

1.5 Pin Definitions and Functions

Tables 1.14 to 1.18 list the pin definitions and functions.

Table 1.14  Pin Definitions and Functions (1/4)
Function Symbol I/0 Description
Power supply VCC, VSS I Applicable as follows: VCC =3.0t0 5.5V, VSS =0V
Connecting pins |VDCO, VDCA1 A decoupling capacitor for internal voltage should be
for decoupling — |connected between VDCO and VDC1
capacitor
Analog power AVCC, AVSS | Power supply for the A/D converter. AVCC and AVSS
supply should be connected to VCC and VSS, respectively
Reset input RESET I The MCU is reset when this pin is driven low
CNVSS CNVSS I This pin should be connected to VSS via a resistor
Debug port NSD 10 This pin is to communicate with a debugger. It should be
connected to VCC via a resistor of 1 to 4.7 kQ
Main clock input | XIN | Input/output for the main clock oscillator. A crystal, or a
ceramic resonator should be connected between pins XIN
Main clock output |[XOUT and XOUT. An external clock should be input at the XIN
o while leaving the XOUT open
Sub clock input | XCIN | Input/output for the sub clock oscillator. A crystal oscillator
should be connected between pins XCIN and XCOUT. An
Sub clock output |XCOUT external clock should be input at the XCIN while leaving the
XCOUT open
BCLK output BCLK BCLK output
Clock output CLKOUT Output of the clock with the same frequency as low speed
clocks, 8, or f32
External interrupt |INTO to INT8 (1) | |Input for external interrupts
input
NMI input P8 5/NMI I Input for NMI
Key input interrupt|KIO to KI3 | |Input for the key input interrupt
Bus control pins |DO to D7 e Input/output of data (DO to D7) while accessing an external
memory space with a separate bus
D8 to D15 /0 Input/output of data (D8 to D15) while accessing an
external memory space with 16-bit or 32-bit separate bus
D16 to D31 (2 Input/output of data (D16 to D31) while accessing an
I/0 . .
external memory space with 32-bit separate bus
A0 to A23 O |Output of address bits A0 to A23
AO0/DO0 to A7/D7 Output of address bits (A0 to A7) and input/output of data
I/0 |(DO to D7) by time-division while accessing an external
memory space with multiplexed bus
A8/D8 to Output of address bits (A8 to A15) and input/output of data
A15/D15 I/O |(D8 to D15) by time-division while accessing an external
memory space with 16-bit or 32-bit multiplexed bus
Notes:
1. Pins INT6 to INT8 are available in the 144-pin package only.
2. Pins D16 to D31 are available in the 144-pin package only.

RO1DS0064EJ0120 Rev.1.20
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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 2. Central Processing Unit (CPU)

2.2 Fast Interrupt Registers
The following three registers are provided to minimize the overhead of the interrupt sequence.

221 Save Flag Register (SVF)
This 32-bit register is used to save the flag register when a fast interrupt occurs.

222 Save PC Register (SVP)

This 32-bit register is used to save the program counter when a fast interrupt occurs.

223 Vector Register (VCT)
This 32-bit register is used to indicate a jump address when a fast interrupt occurs.

2.3 DMAC-associated Registers
There are seven types of DMAC-associated registers.

2.31 DMA Mode Registers (DMD0, DMD1, DMD2, and DMD3)

These 32-bit registers are used to set DMA transfer mode, bit rate, etc.

2.3.2 DMA Terminal Count Registers (DCTO0, DCT1, DCT2, and DCT3)

These 24-bit registers are used to set the number of DMA transfers.

233 DMA Terminal Count Reload Registers (DCR0, DCR1, DCR2, and DCR3)
These 24-bit registers are used to set the reloaded values for DMA terminal count registers.

2.3.4 DMA Source Address Registers (DSA0, DSA1, DSA2, and DSA3)

These 32-bit registers are used to set DMA source addresses.

2.3.5 DMA Source Address Reload Registers (DSR0, DSR1, DSR2, and DSR3)

These 32-bit registers are used to set the reloaded values for DMA source address registers.

2.3.6 DMA Destination Address Registers (DDAO, DDA1, DDA2, and DDA3)
These 32-bit registers are used to set DMA destination addresses.

2.3.7 DMA Destination Address Reload Registers (DDR0O, DDR1, DDR2, and
DDR3)

These 32-bit registers are used to set reloaded values for DMA destination address registers.

R01DS0064EJ0120 Rev.1.20 RENESAS Page 27 of 109
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R32C/117 Group

4. Special Function Registers (SFRs)

Table 412 SFR List (12)
Address Register Symbol Reset Value
0002F0h
0002F1h
0002F2h
0002F3h
0002F4h |UART4 Special Mode Register 4 U4SMR4 00h
0002F5h |UART4 Special Mode Register 3 U4SMR3 00h
0002F6h |UART4 Special Mode Register 2 U4SMR2 00h
0002F7h |UART4 Special Mode Register U4SMR 00h
0002F8h |UART4 Transmit/Receive Mode Register U4MR 00h
0002F9h |UART4 Bit Rate Register U4BRG XXh
0002FAh|UART4 Transmit Buffer Register U4TB XXXXh
0002FBh
0002FCh|UART4 Transmit/Receive Control Register 0 u4Co 0000 1000b
0002FDh|UART4 Transmit/Receive Control Register 1 u4cC1 0000 0010b
0002FEh|UART4 Receive Buffer Register U4RB XXXXh
0002FFh
000300h|Count Start Register for Timers B3, B4, and B5 TBSR 000X XXXXb
000301h
000302h|Timer A1-1 Register TANM XXXXh
000303h
000304h|Timer A2-1 Register TA21 XXXXh
000305h
000306h| Timer A4-1 Register TA41 XXXXh
000307h
000308h | Three-phase PWM Control Register 0 INVCO 00h
000309h | Three-phase PWM Control Register 1 INVC1 00h
00030Ah | Three-phase Output Buffer Register 0 IDBO XX11 1111b
00030Bh | Three-phase Output Buffer Register 1 IDB1 XX11 1111b
00030Ch|Dead Time Timer DTT XXh
00030Dh | Timer B2 Interrupt Generating Frequency Set Counter ICTB2 XXh
00030Eh
00030Fh
000310h|Timer B3 Register TB3 XXXXh
000311h
000312h|Timer B4 Register TB4 XXXXh
000313h
000314h|Timer B5 Register TB5 XXXXh
000315h
000316h
000317h
000318h
000319h
00031Ah
00031Bh|Timer B3 Mode Register TB3MR 00XX 0000b
00031Ch|Timer B4 Mode Register TB4MR 00XX 0000b
00031Dh|Timer B5 Mode Register TB5MR 00XX 0000b
00031Eh
00031Fh
X: Undefined
Blanks are reserved. No access is allowed.
R01DS0064EJ0120 Rev.1.20 REN ESNS Page 40 of 109
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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 4.23  SFR List (23)
Address Register Symbol Reset Value

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

X: Undefined

Blanks are reserved. No access is allowed.
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R32C/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 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 5.6 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/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

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 5.22  Timer A Input (counting input in event counter mode)

- Value ]
Symbol Characteristic - Unit
Min. Max.
tC(TA) TAIIN input clock cycle time 200 ns
tw(TAH) TAIIN input high level pulse width 80 ns
tW(TAL) TAIIN input low level pulse width 80 ns
Table 5.23  Timer A Input (gating input in timer mode)
o Value )
Symbol Characteristic - Unit
Min. Max.
teta) TAIIN input clock cycle time 400 ns
tw(TAH) TAIIN input high level pulse width 180 ns
tw(TAL) TAIIN input low level pulse width 180 ns
Table 5.24  Timer A Input (external trigger input in one-shot timer mode)
o Value )
Symbol Characteristic - Unit
Min. Max.
tC(TA) TAIIN input clock cycle time 200 ns
tw(TAH) TAIIN input high level pulse width 80 ns
tw(TAL) TAIIN input low level pulse width 80 ns

Table 5.25 Timer A Input (external trigger input in pulse-width modulation mode)

_— Value )

Symbol Characteristic - Unit
Min. Max.

tw(TAH) TAIIN input high level pulse width 80 ns

tw(TAL) TAIIN input low level pulse width 80 ns

Table 5.26  Timer A Input (increment/decrement switching input in event counter mode)

Symbol Characteristic - Value Unit
Min. Max.
teup) TAIOUT input clock cycle time 2000 ns
tW(UpH) TAIOUT input high level pulse width 1000 ns
tW(UpL) TAIOUT input low level pulse width 1000 ns
tsu(UP-TIN) TAIOUT input setup time 400 ns
th(TIN-UP) TAIOUT input hold time 400 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

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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R32C/117 Group Appendix 1. Package Dimensions

Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP144-20x20-0.50 | PLQPO0144KA-A [ 144P6Q-A/FP-144L / FP-144LV | 1.2g |

NOTE)
1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "#3" DOES NOT
INCLUDE TRIM OFFSET.

b
by
z Dimension in Millimeters
Symbol | Min | Nom| Max
Terminal cross section D [ 199 20.0] 20.1
E 119.9]20.020.1
A | — [ 14| —

Hp | 21.8]22.0 ] 22.2
He | 21.8]22.0| 22.2
Al —|— |17
A1 |0.05] 0.1 | 0.15

% < & bp |0.17]0.22] 0.27

\ by | — 1020 —

I c [0.09[0.145] 0.20

I < L [ 0.125
A L 9 0| — 8°

0.5

*3 @ JE—

e

g ) Detail F X | — | — o008
y |[— | —10.10
Zp | — [125] —
Ze | —[125] —
L [0.35] 05 ]0.65
L [—]10] —
JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ.] |
P-LQFP100-14x14-0.50 | PLQPO100KB-A [100P6Q-A/FP-100U / FP-100UV | 069 |
Hp
1
D
75 51
RRAARARARRRAARARARARARARA vore
1. DIMENSIONS "*1" AND "*2"
76 =g =3 50 DO NOT INCLUDE MOLD FLASH.
=0 = gty
f=.=) = :
f= =) =
f=.=) =
f= =) =
f=.=) =
== = by
= -
e ==1 by
== -
== Em N'“ z Dimension in Millimeters
= E= i ol © Symbel [ Min | Nom | Max
= Be D [13.9]14.0] 141
= = E [13.9]14.0] 141
;:: gg Terminal cross section A2 _ 14 —
= O = Hp | 15.8] 16.0 | 16.2
100 = % He [ 15.8] 16.0] 16.2
Al —[—T117
R LLELLEEEE LR EELELT! L N
, Index mark bp [0.15]0.20] 0.25
2 F by | —]0.18] —
I - i ( CC1 0.09 814212 0.20
TMAAROAOAARITA, <= [H:“ o 3 7 o — | &
— j“ e | — ] 05| —
g & 2 z L i X | — | —10.08
o L y | —]—1]0.08
Zo | — [ 10| —
Detail F Ze | — |10 | —
L [0.35| 05 |0.65
L [ —]10] —
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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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