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R8C/35M Group 1. Overview

1.1.2  Specifications
Tables 1.1 and 1.2 outline the Specifications for R8BC/35M Group.

Table 1.1 Specifications for R8C/35M Group (1)

Iltem Function Specification

CPU Central processing | R8C CPU core
unit * Number of fundamental instructions: 89
« Minimum instruction execution time:

50 ns (f(XIN) = 20 MHz, VCC = 2.7t0 5.5 V)

200 ns (f(XIN) =5 MHz, VCC = 1.8t0 5.5 V)
« Multiplier: 16 bits x 16 bits — 32 bits
« Multiply-accumulate instruction: 16 bits x 16 bits + 32 bits — 32 bits
« Operation mode: Single-chip mode (address space: 1 Mbyte)

Memory ROM, RAM, Data | Refer to Table 1.3 Product List for R8C/35M Group.

flash
Power Supply | Voltage detection » Power-on reset
Voltage circuit « Voltage detection 3 (detection level of voltage detection 0 and voltage
Detection detection 1 selectable)
I/O Ports Programmable I1/O |« Input-only: 1 pin

ports * CMOS I/O ports: 47, selectable pull-up resistor

 High current drive ports: 47

Clock Clock generation 4 circuits: XIN clock oscillation circuit,

circuits XCIN clock oscillation circuit (32 kHz),

High-speed on-chip oscillator (with frequency adjustment function),
Low-speed on-chip oscillator
« Oscillation stop detection: XIN clock oscillation stop detection function
» Frequency divider circuit: Dividing selectable 1, 2, 4, 8, and 16
» Low power consumption modes:
Standard operating mode (high-speed clock, low-speed clock, high-speed
on-chip oscillator, low-speed on-chip oscillator), wait mode, stop mode
Real-time clock (timer RE)
Interrupts * Number of interrupt vectors: 69
« External Interrupt: 9 (INT x 5, Key input x 4)
* Priority levels: 7 levels
14 bits x 1 (with prescaler)
* Reset start selectable
» Low-speed on-chip oscillator for watchdog timer selectable
DTC (Data Transfer Controller) * 1 channel
« Activation sources: 33
» Transfer modes: 2 (normal mode, repeat mode)

Timer Timer RA 8 bits x 1 (with 8-bit prescaler)
Timer mode (period timer), pulse output mode (output level inverted every

period), event counter mode, pulse width measurement mode, pulse period
measurement mode

Timer RB 8 bits x 1 (with 8-bit prescaler)
Timer mode (period timer), programmable waveform generation mode (PWM

output), programmable one-shot generation mode, programmable wait one-
shot generation mode

Timer RC 16 bits x 1 (with 4 capture/compare registers)
Timer mode (input capture function, output compare function), PWM mode

(output 3 pins), PWM2 mode (PWM output pin)

Timer RD 16 bits x 2 (with 4 capture/compare registers)

Timer mode (input capture function, output compare function), PWM mode
(output 6 pins), reset synchronous PWM mode (output three-phase
waveforms (6 pins), sawtooth wave modulation), complementary PWM mode
(output three-phase waveforms (6 pins), triangular wave modulation), PWM3
mode (PWM output 2 pins with fixed period)

Timer RE 8 bits x 1
Real-time clock mode (count seconds, minutes, hours, days of week), output

compare mode

Watchdog Timer
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R8C/35M Group

1. Overview

1.2

Product List

Table 1.3 lists Product List for R8C/35M Group, and Figure 1.1 shows a Part Number, Memory Size, and Package

of R8C/35M Group.

Table 1.3 Product List for R8C/35M Group Current of Jun 2011
ROM Capacity RAM
Part No. . Package Type Remarks
Program ROM Data flash Capacity ge 1yp
R5F21354MNFP 16 Kbytes 1 Kbyte x 4 1.5 Kbytes PLQPO0052JA-A | N version
R5F21355MNFP 24 Kbytes 1 Kbyte x 4 2 Kbytes PLQPO052JA-A
R5F21356MNFP 32 Kbytes 1 Kbyte x 4 2.5 Kbytes PLQPO052JA-A
R5F21357MNFP 48 Kbytes 1 Kbyte x 4 4 Kbytes PLQPO052JA-A
R5F21358MNFP 64 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO052JA-A
R5F2135AMNFP 96 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO052JA-A
R5F2135CMNFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO052JA-A
R5F21354MDFP 16 Kbytes 1 Kbyte x 4 1.5 Kbytes PLQPO0052JA-A | D version
R5F21355MDFP 24 Kbytes 1 Kbyte x 4 2 Kbytes PLQPO052JA-A
R5F21356MDFP 32 Kbytes 1 Kbyte x 4 2.5 Kbytes PLQPO052JA-A
R5F21357MDFP 48 Kbytes 1 Kbyte x 4 4 Kbytes PLQPO052JA-A
R5F21358MDFP 64 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO052JA-A
R5F2135AMDFP 96 Kbytes 1 Kbyte x 4 8 Kbytes PLQPOO052JA-A
R5F2135CMDFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO052JA-A
Part No. R5F 21356 MN EP
\; Package type:
FP: PLQP0052JA-A (0.65 mm pin-pitch, 10 mm square body)
Classification
N: Operating ambient temperature -20°C to 85°C
D: Operating ambient temperature -40°C to 85°C
— ROM capacity
4:16 KB
5: 24 KB
6: 32 KB
7:48 KB
8: 64 KB
A: 96 KB
C: 128 KB
R8C/35M Group
R8C/3x Series
Memory type
F: Flash memory
Renesas MCU
Renesas semiconductor
Figure 1.1 Part Number, Memory Size, and Package of R8C/35M Group
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R8C/35M Group 1. Overview

1.3 Block Diagram
Figure 1.2 shows a Block Diagram.

A AR S S A S S &
. AN AN AN AN 28 AN AN

I/0 ports | PortPO | | PortP1 | [ PortP2 | [ PortP3 | [ PortP4 | [ PortP5 | [ PortPé |

Peripheral functions

) UART or
Timers clock synchronous serial I/0 System clock generation
(8 bits x 3) circuit
Timer RA (8 bits x 1)
Timer RB (8 bits x 1) _ XIN-XOUT
Timer RC (16 bits x 1) 1°C bus or SSU High-speed on-chip oscillator
i i (8 bits x 1) Low-speed on-chip oscillator
Tlmer RD (16 t_)lts x 2) XCIN-XCOUT
Timer RE (8 bits x 1)
LIN module - -
Low-speed on-chip oscillator
Watchdog timer for watchdog timer
(14 bits) Comparator A
Voltage detection circuit
A/D converter
(10 bits x 12 channels) Comparator B DTC

D/A converter

(8 bits x 2)
R8C CPU core Memory
ROH | ROL SB ROM @™
R1H | RiL 5P
R2
R3 ISP
RAM @
A0
AL
FB [ FLG |
Multiplier
N J
Notes:

1. ROM size varies with MCU type.
2. RAM size varies with MCU type.

Figure 1.2 Block Diagram
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R8C/35M Group

1. Overview

1.4 Pin Assignment

Figure 1.3 shows the Pin Assignment (Top View). Tables 1.4 and 1.5 outline the Pin Name Information by Pin

Number.
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P3_7/SDA/SSO/TRAO

1. Can be assigned to the pin in parentheses by a program.
2. Confirm the pin 1 position on the package by referring to the package dimensions.

P3_1(/TRBO)

P3_6(/INTI)
P2_0(/INTT/TRCIOB/TRDIOAO/TRDCLK)
P2_1(/TRCIOC/TRDIOCO)
P2_2(/TRCIOD/TRDIOBO)

P2_3(/TRDIODO)

P2_4(/TRDIOAL)

P2_5(/TRDIOB1)

P2_6(/TRDIOC1)

P2_7(/TRDIOD1)
P3_3/IVCMP3/INT3/SCS(/CTS2/RTS2/TRCCLK)
P3_4/IVREF3/SSI(/RXD2/SCL2/TXD2/SDA2/TRCIOC)
P3_5/SCL/ISSCK(/CLK2/TRCIOD)

Figure 1.3

Pin Assignment (Top View)

R01DS0021EJ0100 Rev.1.00
Jun 20, 2011

RENESAS

Page 6 of 54




R8C/35M Group

1. Overview

Table 1.4 Pin Name Information by Pin Number (1)
I/0O Pin Functions for Peripheral Modules
Pin _ . A/D Converter,
Number Control Pin Port Interrupt Timer Serial SSuU 2C D/A Converter,
Interface bus Comparator A,
Comparator B
1 P5 6 (TRAO)
2 P3_2 (m/m) (TRAIO)
3 P30 (TRAO)
4 P4 2 VREF
5 MODE
6 (XCIN) P4 3
7 (XCOUT) P4 4
8 RESET
9 XOUT P4 7
10 VSS/AVSS
11 XIN P4_6
12 VCC/AVCC
13 P37 TRAO | (RXD2/SCL2/ | SSO |SDA
TXD2/SDA2)
14 P3 5 (TRCIOD) (CLK2) SSCK | SCL
15 P3 4 (TRCIOC) | (RXD2/SCL2/| SSI IVREF3
TXD2/SDA2)
16 P3_3 INT3 (TRCCLK) (CTS2/RTS2) | SCS IVCMP3
17 P2 7 (TRDIOD1)
18 P26 (TRDIOC1)
19 P2 5 (TRDIOB1)
20 P2_4 (TRDIOAL)
21 P2_3 (TRDIODO)
22 P2 2 (TRCIOD/
TRDIOBO)
23 P21 (TRCIOC/
TRDIOCO0)
24 P20 (nT1) | (TRCIOB/
TRDIOAO/
TRDCLK)
25 P3_6 (m)
26 P31 (TRBO)
27 P6_7| (iNT3) (TRCIOD)
28 P6_6 INT2 (TRCIOC) | (TXD2/SDA2)
29 P6_5 iNT2 (TRCIOB) | (CLK1/CLK?2)
30 P4 5 INTO (RXD2/SCL2) ADTRG
31 P17 INTL (TRAIO) IVCMP1
32 P1 6 (CLKO) LVCOUT2/IVREF1
33 PL5| (iNTD) (TRAIO) (RXDO)
34 P1 4 (TRCCLK) (TXDO)
35 P1_3 Ki3 TRBO AN11/LVCOUT1
(/TRCIOC)
Note:
1. Can be assigned to the pin in parentheses by a program.
R0O1DS0021EJ0100 Rev.1.00 RENESAS Page 7 of 54
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R8C/35M Group 2. Central Processing Unit (CPU)

2.1 Data Registers (RO, R1, R2, and R3)

RO is a 16-bit register for transfer, arithmetic, and logic operations. The same appliesto R1 to R3. RO can be split
into high-order bits (ROH) and low-order bits (ROL) to be used separately as 8-bit data registers. R1H and R1L are
analogous to ROH and ROL. R2 can be combined with RO and used as a 32-bit data register (R2R0). R3R1 is
analogous to R2R0.

2.2 Address Registers (A0 and Al)

AOQ is a 16-bit register for address register indirect addressing and address register relative addressing. It is aso
used for transfer, arithmetic, and logic operations. Al isanalogousto AO. Al can be combined with AO and as a 32-
bit address register (A1AOQ).

2.3 Frame Base Register (FB)
FB isa16-bit register for FB relative addressing.

2.4 Interrupt Table Register (INTB)
INTB isa 20-bit register that indicates the starting address of an interrupt vector table.

2.5 Program Counter (PC)
PC is 20 bits wide and indicates the address of the next instruction to be executed.

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

The stack pointers (SP), USP and ISP, are each 16 bitswide. The U flag of FLG is used to switch between
USPand ISP

2.7 Static Base Register (SB)
SB isa 16-hit register for SB relative addressing.

2.8 Flag Register (FLG)
FLG isan 11-hit register indicating the CPU state.

2.8.1 Carry Flag (C)
The C flag retains carry, borrow, or shift-out bits that have been generated by the arithmetic and logic unit.

28.2 Debug Flag (D)
The D flag isfor debugging only. Set it to 0.

2.8.3 Zero Flag (2)
The Z flag is set to 1 when an arithmetic operation results in O; otherwise to 0.

2.8.4  Sign Flag (S)

The Sflag is set to 1 when an arithmetic operation results in a negative value; otherwise to 0.

2.8.5 Register Bank Select Flag (B)
Register bank 0 is selected when the B flag is 0. Register bank 1 is selected when thisflag is set to 1.

2.8.6 Overflow Flag (O)
The O flag is set to 1 when an operation results in an overflow; otherwise to O.

RO1DS0021EJ0100 Rev.1.00 RENESAS Page 12 of 54
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R8C/35M Group

4. Special Function Registers (SFRs)

Table 4.3

SFR Information (3) (1)

Address

Register

Symbol

After Reset

0080h

DTC Activation Control Register

DTCTL

00h

0081h

0082h

0083h

0084h

0085h

0086h

0087h

0088h

DTC Activation Enable Register 0

DTCENO

00h

0089h

DTC Activation Enable Register 1

DTCEN1

00h

008Ah

DTC Activation Enable Register 2

DTCEN2

00h

008Bh

DTC Activation Enable Register 3

DTCEN3

00h

008Ch

DTC Activation Enable Register 4

DTCEN4

00h

008Dh

DTC Activation Enable Register 5

DTCENS

00h

008Eh

DTC Activation Enable Register 6

DTCENG6

00h

008Fh

0090h

0091h

0092h

0093h

0094h

0095h

0096h

0097h

0098h

0099h

009Ah

009Bh

009Ch

009Dh

009Eh

009Fh

00AOh

UARTO Transmit/Receive Mode Register

UOMR

00h

00A1h

UARTO Bit Rate Register

UOBRG

XXh

00A2h

00A3h

UARTO Transmit Buffer Register

uoTB

XXh
XXh

00A4h

UARTO Transmit/Receive Control Register 0

UoCo

00001000b

00A5h

UARTO Transmit/Receive Control Register 1

uoC1

00000010b

00A6h

00A7h

UARTO Receive Buffer Register

UORB

XXh
XXh

00A8h

UART2 Transmit/Receive Mode Register

U2MR

00h

00A9h

UART2 Bit Rate Register

U2BRG

XXh

00AAh

00ABh

UART2 Transmit Buffer Register

u2TB

XXh
XXh

00ACh

UART2 Transmit/Receive Control Register 0

U2Co

00001000b

00ADh

UART2 Transmit/Receive Control Register 1

u2C1

00000010b

00AEh

00AFh

UART2 Receive Buffer Register

U2RB

XXh
XXh

00BOh

UART2 Digital Filter Function Select Register

URXDF

00h

00B1h

00B2h

00B3h

00B4h

00B5h

00B6h

00B7h

00B8h

00B9h

00BAh

00BBh

UART?2 Special Mode Register 5

U2SMR5

00h

00BCh

UART2 Special Mode Register 4

U2SMR4

00h

00BDh

UART?2 Special Mode Register 3

U2SMR3

000X0X0Xb

00BEh

UART2 Special Mode Register 2

U2SMR2

X0000000b

00BFh

UART?2 Special Mode Register

U2SMR

X0000000b

X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/35M Group

4. Special Function Registers (SFRs)

Table 4.7 SFR Information (7) @)

Address Register

Symbol

After Reset

0180h Timer RA Pin Select Register

TRASR

00h

0181h Timer RB/RC Pin Select Register

TRBRCSR

00h

0182h Timer RC Pin Select Register 0

TRCPSRO

00h

0183h Timer RC Pin Select Register 1

TRCPSR1

00h

0184h Timer RD Pin Select Register 0

TRDPSRO

00h

0185h Timer RD Pin Select Register 1

TRDPSR1

00h

0186h Timer Pin Select Register

TIMSR

00h

0187h

0188h UARTO Pin Select Register

UOSR

00h

0189h UART1 Pin Select Register

U1SR

00h

018Ah UART?2 Pin Select Register 0

U2SR0

00h

018Bh UART?2 Pin Select Register 1

U2SR1

00h

018Ch SSU/IIC Pin Select Register

SSUIICSR

00h

018Dh

018Eh INT Interrupt Input Pin Select Register

INTSR

00h

018Fh 1/0 Function Pin Select Register

PINSR

00h

0190h

0191h

0192h

0193h SS Bit Counter Register

SSBR

11111000b

0194h SS Transmit Data Register L / 1IC bus Transmit Data Register (2)

SSTDR / ICDRT

FFh

0195h SS Transmit Data Register H (2)

SSTDRH

FFh

0196h SS Receive Data Register L / IIC bus Receive Data Register (2)

SSRDR / ICDRR

FFh

0197h SS Receive Data Register H (2)

SSRDRH

FFh

0198h SS Control Register H / [IC bus Control Register 1 (2)

SSCRH/ICCR1

00h

0199h SS Control Register L / 1IC bus Control Register 2 (2)

SSCRL /ICCR2

01111101b

019Ah SS Mode Register / 1IC bus Mode Register (2)

SSMR /ICMR

00010000b / 00011000b

019Bh SS Enable Register / IIC bus Interrupt Enable Register (2)

SSER/ICIER

00h

019Ch SS Status Register / IIC bus Status Register (2)

SSSR/ICSR

00h / 0000X000b

019Dh SS Mode Register 2 / Slave Address Register (2)

SSMR2 / SAR

00h

019Eh

019Fh

01A0h

01A1h

01A2h

01A3h

01A4h

01A5h

01A6h

01A7h

01A8h

01A9h

01AAh

01ABh

01ACh

01ADh

01AEh

01AFh

01BOh

01B1h

01B2h Flash Memory Status Register

FST

10000X00b

01B3h

01B4h Flash Memory Control Register 0

FMRO

00h

01B5h Flash Memory Control Register 1

FMR1

00h

01B6h Flash Memory Control Register 2

FMR2

00h

01B7h

01B8h

01B9h

01BAh

01BBh

01BCh

01BDh

01BEh

01BFh

X: Undefined

Notes:
1. The blank areas are reserved and cannot be accessed by users.
2. Selectable by the IICSEL bit in the SSUIICSR register.
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R8C/35M Group

4. Special Function Registers (SFRs)

Table 4.9 SFR Information (9) (1)

Address Register Symbol After Reset
2C00h DTC Transfer Vector Area XXh
2C01h DTC Transfer Vector Area XXh
2C02h DTC Transfer Vector Area XXh
2C03h DTC Transfer Vector Area XXh
2C04h DTC Transfer Vector Area XXh
2C05h DTC Transfer Vector Area XXh
2C06h DTC Transfer Vector Area XXh
2C07h DTC Transfer Vector Area XXh
2C08h DTC Transfer Vector Area XXh
2C0%h DTC Transfer Vector Area XXh
2C0Ah DTC Transfer Vector Area XXh

: DTC Transfer Vector Area XXh

: DTC Transfer Vector Area XXh
2C3Ah DTC Transfer Vector Area XXh
2C3Bh DTC Transfer Vector Area XXh
2C3Ch DTC Transfer Vector Area XXh
2C3Dh DTC Transfer Vector Area XXh
2C3Eh DTC Transfer Vector Area XXh
2C3Fh DTC Transfer Vector Area XXh
2C40h DTC Control Data 0 DTCDO XXh
2C41h XXh
2C42h XXh
2C43h XXh
2C44h XXh
2C45h XXh
2C46h XXh
2C47h XXh
2C48h DTC Control Data 1 DTCD1 XXh
2C49h XXh
2C4Ah XXh
2C4Bh XXh
2CACh XXh
2C4Dh XXh
2C4Eh XXh
2C4Fh XXh
2C50h DTC Control Data 2 DTCD2 XXh
2C51h XXh
2C52h XXh
2C53h XXh
2C54h XXh
2C55h XXh
2C56h XXh
2C57h XXh
2C58h DTC Control Data 3 DTCD3 XXh
2C59h XXh
2C5Ah XXh
2C5Bh XXh
2C5Ch XXh
2C5Dh XXh
2C5Eh XXh
2C5Fh XXh
2C60h DTC Control Data 4 DTCD4 XXh
2C61h XXh
2C62h XXh
2C63h XXh
2C64h XXh
2C65h XXh
2C66h XXh
2C67h XXh
2C68h DTC Control Data 5 DTCD5 XXh
2C69h XXh
2C6Ah XXh
2C6Bh XXh
2C6Ch XXh
2C6Dh XXh
2C6Eh XXh
2C6Fh XXh

X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/35M Group 5. Electrical Characteristics

5. Electrical Characteristics

Table 5.1 Absolute Maximum Ratings
Symbol Parameter Condition Rated Value Unit
Vcc/AVce Supply voltage -0.3t06.5 \%
Vi Input voltage -0.3to Vcc+0.3 \%
Vo Output voltage -0.3to Vcc+0.3 \%
Pd Power dissipation —40°C < Topr < 85°C 500 mw
Topr Operating ambient temperature —20 to 85 (N version) / °C
—40 to 85 (D version)
Tstg Storage temperature —65 to 150 °C
RO1DS0021EJ0100 Rev.1.00 RENESAS Page 27 of 54

Jun 20, 2011



R8C/35M Group

5. Electrical Characteristics

Table 5.3 A/D Converter Characteristics
- Standard .
Symbol Parameter Conditions - Unit
Min. Typ. Max.
- Resolution Vref = AVcc - - 10 Bit
- Absolute accuracy 10-bit mode | Vref = AVcc=5.0V ANO to AN7 input, - - +3 LSB
ANB8 to AN11 input
Vref = AVcc = 3.3V | ANO to AN7 input, - - 5 LSB
ANS8 to AN11 input
Vref = AVcc=3.0V ANO to AN7 input, - - +5 LSB
ANS8 to AN11 input
Vref = AVcc= 2.2V ANO to AN7 input, - - +5 LSB
ANB8 to AN11 input
8-bit mode Vref = AVcc=5.0V ANO to AN7 input, - - +2 LSB
ANS8 to AN11 input
Vref = AVcc = 3.3V ANO to AN7 input, - - +2 LSB
ANS8 to AN11 input
Vref = AVcc= 3.0V ANO to AN7 input, - - +2 LSB
AN8 to AN11 input
Vref = AVcc=2.2V ANO to AN7 input, - - +2 LSB
AN8 to AN11 input
6AD A/D conversion clock 4.0V < Vref= AVcc <5.5V (@ 2 - 20 MHz
3.2V < Vief =AVcc <55V (2) 2 - 16 MHz
2.7V < Vrief =AVcc <55V (2) 2 - 10 MHz
2.2V < Vief =AVcc <55V (2 2 - 5 MHz
- Tolerance level impedance - 3 - kQ
tconv Conversion time 10-bit mode | Vref = AVcc =5.0 V, $AD = 20 MHz 2.2 - - us
8-bit mode Vref = AVcc = 5.0 V, $AD = 20 MHz 2.2 - - us
tsampP Sampling time ¢AD = 20 MHz 0.8 - - us
Ivref Vref current Vce =5V, XIN =1 = ¢AD = 20 MHz - 45 - pA
Vref Reference voltage 2.2 - AVcc \%
Via Analog input voltage (3) 0 - Vref \Y
OCVREF | On-chip reference voltage 2 MHz < ¢AD <4 MHz 1.19 1.34 1.49 \%
Notes:

1. Vcc/AVec = Vref =2.210 5.5V, Vss =0 V and Topr = —20 to 85°C (N version) / —-40 to 85°C (D version), unless otherwise

specified.

2. The A/D conversion result will be undefined in wait mode, stop mode, when the flash memory stops, and in low-current-
consumption mode. Do not perform A/D conversion in these states or transition to these states during A/D conversion.
3. When the analog input voltage is over the reference voltage, the A/D conversion result will be 3FFh in 10-bit mode and FFh in

8-bit mode.
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R8C/35M Group 5. Electrical Characteristics

Table 5.11  Voltage Detection 2 Circuit Electrical Characteristics

- Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vdet2 Voltage detection level Vdet2_0 (2) At the falling of Vcc 3.70 4.00 4.30 \
Voltage detection level Vdet2 EXT (2) At the falling of LVCMP2 | 1.20 1.34 1.48 \Y,
- Hysteresis width at the rising of Vcc in voltage detection - 0.10 - \%
2 circuit
- Voltage detection 2 circuit response time (3) At the falling of Vcc from - 20 150 us
5Vto (Vdet2 0-0.1) V
- Voltage detection circuit self power consumption VCA27 =1,Vcc=5.0V - 1.7 - pA
td(E-A) Waiting time until voltage detection circuit operation - - 100 us
starts (4)

Notes:
1. The measurement condition is Vcc = 1.8 V to 5.5 V and Topr = —20 to 85°C (N version) / =40 to 85°C (D version).
The voltage detection level varies with detection targets. Select the level with the VCA24 bit in the VCAZ2 register.
Time until the voltage monitor 2 interrupt request is generated after the voltage passes Vdet2.
Necessary time until the voltage detection circuit operates after setting to 1 again after setting the VCA27 bit in the VCA2
register to 0.

pwOD

Table 5.12  Power-on Reset Circuit (2

Standard

Symbol Parameter Condition - Unit
Min. Typ. Max.

trth External power Vcc rise gradient (€} 0 - 50,000 | mV/ms

Notes:
1. The measurement condition is Topr = —20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.
2. To use the power-on reset function, enable voltage monitor O reset by setting the LVDAS bit in the OFS register to 0.

@
Vdet0 \ Vdeto @
trth
External trth
Power Vcc
0.5V — ] <>
tw(por) @ Voltage detection 0
> circuit response time
Internal
reset signal
1 e 1 3
foco-s foco-s
Notes:
1. Vdeto indicates the voltage detection level of the voltage detection O circuit. Refer to 6. Voltage Detection
Circuit for details.
2. tw(por) indicates the duration the external power VVcc must be held below the valid voltage (0.5 V) to enable
a power-on reset. When turning on the power after it falls with voltage monitor O reset disabled, maintain
tw(por) for 1 ms or more.

Figure 5.3 Power-on Reset Circuit Electrical Characteristics
R01DS0021EJ0100 Rev.1.00 ;{ENESAS Page 35 of 54

Jun 20, 2011



R8C/35M Group 5. Electrical Characteristics

B tHI N
VIH or VoH F 3
SSCK / X
ViLor VoL - | -
< tLo > ¢ tsucyc >
—%
SSO (output) X >< >< >< ><
tob - )(5
—>| |
r a £
SSI (input) AX §< >< >< ><
- i 5(
< tsu < tH 4
Figure 5.6 1/0 Timing of Synchronous Serial Communication Unit (SSU) (Clock Synchronous
Communication Mode)
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R8C/35M Group

5. Electrical Characteristics

Table 5.18  Electrical Characteristics (1) [4.2 V <Vcc <5.5V]
. Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.
VoH Output “H” | Other than XOUT Drive capacity High Vcc =5V [loH =-20 mA | Vcc -2.0 - Vcc \Y,
voltage Drive capacity Low Vcc =5V [lon=-5mA | Vcc-2.0 - Vce \Y
XOuT Vcc =5V loH =-200 pA 1.0 - Vce \%
VoL Output “L” | Other than XOUT Drive capacity High Vcc =5V | loL =20 mA - - 2.0 \Y,
voltage Drive capacity Low Vcc =5V |[loL=5mA - - 2.0 \Y
XOuUT Vcc =5V loL =200 pA - - 0.5 \%
VT+VT- | Hysteresis | INTOQ, INT1, INT2, Vec=5.0V 0.1 12 - \
INTS, INT4,
KI0, KI1, KI2, KI3,
TRAIO, TRCIOA,
TRCIOB, TRCIOC,
TRCIOD, TRDIOAO,
TRDIOBO, TRDIOCO,
TRDIODO, TRDIOAL1,
TRDIOB1, TRDIOCL,
TRDIOD1, TRCTRG,
TRCCLK, ADTRG,
RXDO, RXD1, RXD2,
CLKO, CLK1, CLK2,
SSI, SCL, SDA, SSO
RESET Vcc=5.0V 0.1 1.2 - \%
IiH Input “H” current VI=5V,Vcc=5.0V - - 5.0 HA
I Input “L” current VI=0V,Vcc=5.0V - - -5.0 HA
RpuLLuP | Pull-up resistance VI=0V,Vcc=5.0V 25 50 100 kQ
R#xIN Feedback | XIN - 0.3 - MQ
resistance
R#xcIN Feedback | XCIN - 8 - MQ
resistance
VRAM RAM hold voltage During stop mode 1.8 - - \%
Note:

1. 4.2V <Vcc <55V and Topr = -20 to 85°C (N version) / —40 to 85°C (D version), f(XIN) = 20 MHz, unless otherwise specified.
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R8C/35M Group

5. Electrical Characteristics

Table 5.24

Electrical Characteristics (3) [2.7 V< Vcc <4.2 V]

Symbol

Parameter

Condition

Standard

Min.

Typ.

Max.

Unit

VoH

Output “H” voltage

Other than XOUT

Drive capacity High

loH =-5mA

Vcc - 0.5

Vcc

Drive capacity Low

loH = -1 mA

Vcc - 0.5

Vcc

XOouT

loH

=200 pA

1.0

Vcc

VoL

Output “L” voltage

Other than XOUT

Drive capacity High

loL

=5mA

0.5

Drive capacity Low

loL=1mA

0.5

XOouT

loL = 200 pA

0.5

VT+VT-

Hysteresis

INT3, INT4,
KIO, KI1, KlI2, KI3,
TRAIO, TRCIOA,
TRCIOB, TRCIOC,
TRCIOD, TRDIOAO,
TRDIOBO,
TRDIOCO,
TRDIODO,
TRDIOA1,
TRDIOBI1,
TRDIOC1,
TRDIOD1,
TRCTRG, TRCCLK,
ADTRG,

RXDO, RXD1,
RXD2, CLKO,
CLK1, CLK2, SSI,
SCL, SDA, SSO

Vcc=3.0V

0.1

0.4

< I <I<|I<|<I<

RESET

Vcc=3.0V

0.5

\%

IH

Input “H” current

VI=3V,Vcc=3.0V

4.0

HA

I

Input “L” current

VI=0V,Vcc=3.0V

-4.0

HA

RpPuLLUP

Pull-up resistance

VI=0V,Vcc=3.0V

84

168

kQ

RXIN

Feedback resistance

XIN

0.3

MQ

RXCIN

Feedback resistance

XCIN

MQ

VRAM

RAM hold voltage

During stop mode

\

Note:

1. 2.7V <Vcc<4.2V and Topr = 20 to 85°C (N version) / —40 to 85°C (D version), f(XIN) = 10 MHz, unless otherwise specified.
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R8C/35M Group 5. Electrical Characteristics

Timing Requirements
(Unless Otherwise Specified: Vcc =3V, Vss =0V at Topr = 25°C)

Table 5.26 External Clock Input (XOUT, XCIN)

Standard .
Symbol Parameter - Unit
Min. Max.
tc(xouT) XOUT input cycle time 50 - ns
tWH(XOUT) XOUT input “H” width 24 - ns
twL(xouT) XOUT input “L” width 24 - ns
te(XCIN) XCIN input cycle time 14 - us
TWH(XCIN) XCIN input “H” width 7 - us
tWL(XCIN) XCIN input “L” width 7 - us
tC(XoUT), tC(XCIN) Vcc=3V
tWH(XOUT), i
tWH(XCIN)
External Clock Input
tWL(XOUT), tWL(XCIN)
Figure 5.12 External Clock Input Timing Diagram when VCC =3V

Table 5.27  TRAIO Input
Standard .
Symbol Parameter - Unit

Min. Max.
tc(TRAIO) TRAIO input cycle time 300 - ns
tWH(TRAIO) TRAIO input “H” width 120 - ns
tWL(TRAIO) TRAIO input “L” width 120 - ns
. tc(TRAIO) - Vcc=3V
_ tWH(TRAIO)
TRAIO input
< IWL(TRAIO) N
Figure 5.13 TRAIO Input Timing Diagram when Vcc =3V
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R8C/35M Group 5. Electrical Characteristics

Table 5.30  Electrical Characteristics (5) [1.8 V < Vcc <2.7 V]

. Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.
VoH Output “H” voltage | Other than XOUT Drive capacity High |lon =-2mA | Vcc-0.5 - Vce \%
Drive capacity Low |loH=-1mA | Vcc-0.5 - Vcce \Y
XOouT loH = -200 pA 1.0 - Vce \%
VoL Output “L” voltage | Other than XOUT Drive capacity High |loL =2 mA - - 0.5 \%
Drive capacity Low |loL =1 mA - - 0.5 \Y
XOouT loL =200 pA - - 0.5 \%
VT+VT- | Hysteresis INTO, INTZ, INT2, Vec=2.2V 0.05 0.2 - \%
INTS, INT4,
KI0, KI1, KI2, KI3,
TRAIO, TRCIOA,
TRCIOB, TRCIOC,
TRCIOD, TRDIOAO,
TRDIOBO, TRDIOCO,
TRDIODO, TRDIOAL,
TRDIOB1, TRDIOC1,
TRDIOD1, TRCTRG,
TRCCLK,
ADTRG,
RXDO, RXD1, RXD2,
CLKO, CLK1, CLK2,
SSI, SCL, SDA, SSO
RESET Vec=2.2V 0.05 0.20 - \Y
IH Input “H” current VI=22V,Vcc=22V - - 4.0 pA
I Input “L” current VI=0V,Vcc=22V - - -4.0 pA
RpuLLup | Pull-up resistance VI=0V,Vcc=22V 70 140 300 kQ
R#XIN Feedback XIN - 0.3 - MQ
resistance
R#xcIN Feedback XCIN - 8 - MQ
resistance
VRAM RAM hold voltage During stop mode 18 - - \%

Note:
1. 1.8V <Vce<2.7Vand Topr = -20 to 85°C (N version) / —40 to 85°C (D version), f(XIN) =5 MHz, unless otherwise specified.
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R8C/35M Group 5. Electrical Characteristics

Timing Requirements
(Unless Otherwise Specified: Vcc =2.2V,Vss =0V at Topr = 25°C)

Table 5.32 External Clock Input (XOUT, XCIN)

Standard .
Symbol Parameter - Unit
Min. Max.
tc(xouT) XOUT input cycle time 200 - ns
tWH(XOUT) XOUT input “H” width 90 - ns
twL(xouT) XOUT input “L” width 90 - ns
te(XCIN) XCIN input cycle time 14 - us
TWH(XCIN) XCIN input “H” width 7 - us
tWL(XCIN) XCIN input “L” width 7 - us
P tc(XouT), tC(XCIN) . Vcec=22V
tWH(XOUT),
< tWH(XCIN) >
External Clock Input
tWL(XOUT), tWL(XCIN)
Figure 5.16 External Clock Input Timing Diagram when Vcc =2.2V
Table 5.33  TRAIO Input
Standard )
Symbol Parameter - Unit
Min. Max.
tc(TRAIO) TRAIO input cycle time 500 - ns
tWH(TRAIO) TRAIO input “H” width 200 - ns
tWL(TRAIO) TRAIO input “L” width 200 - ns
B tC(TRAIO) R Vcec=2.2V
_ tWH(TRAIO)
TRAIO input
< tWL(TRAIO) >
Figure 5.17 TRAIO Input Timing Diagram when Vcc =2.2V
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes

on the products covered by this manual, refer to the relevant sections of the manual. If the descriptions under
General Precautions in the Handling of MPU/MCU Products and in the body of the manual differ from each
other, the description in the body of the manual takes precedence.

1.

Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in the
manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation
with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the
vicinity of LS|, an associated shoot-through current flows internally, and malfunctions occur
due to the false recognition of the pin state as an input signal become possible. Unused
pins should be handled as described under Handling of Unused Pins in the manual.

Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register
settings and pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states
of pins are not guaranteed from the moment when power is supplied until the reset
process is completed.

In a similar way, the states of pins in a product that is reset by an on-chip power-on reset
function are not guaranteed from the moment when power is supplied until the power
reaches the level at which resetting has been specified.

Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do
not access these addresses; the correct operation of LS| is not guaranteed if they are
accessed.

Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock

signal has stabilized.

— When the clock signal is generated with an external resonator (or from an external
oscillator) during a reset, ensure that the reset line is only released after full stabilization of
the clock signal. Moreover, when switching to a clock signal produced with an external
resonator (or by an external oscillator) while program execution is in progress, wait until
the target clock signal is stable.

Differences between Products

Before changing from one product to another, i.e. to one with a different part number, confirm
that the change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different part numbers may
differ because of the differences in internal memory capacity and layout pattern. When
changing to products of different part numbers, implement a system-evaluation test for
each of the products.




