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R8C/M11A Group, R8C/M12A Group

1. Overview

1.1.2

otherwise specified.

Differences between Groups

Table 1.1 lists the Specification Comparison between R8C/M11A Group and R8C/M12A Group. The
explanations in 1.1.3 and subsequent sections apply to the R8BC/M12A Group specifications only, unless

Table 1.1 Specification Comparison between R8C/M11A Group and R8C/M12A Group
Iltem Function R8C/M11A Group R8C/M12A Group
Interrupts External interrupt inputs 6 (INT x 3, key input x 3) 8 (INT x 4, key input x 4)
I/O ports Number of pins 14 20

Non-provided pins:
P1_O/ANO/TRCIOD/KIO
P3_3/IVCMP3/TRCCLK/INT3
P3_4/IVREF3/TRCIOC/INT2
P3_5/TRCIOD/KI2/VCOUT3
P4_2/TRBO/TXDO/KI3
P4_5/INTO/ADTRG

Non-provided port: ANO

Number of CMOS 1/O ports |11 17
Non-provided ports:

P1 0,P3 _3,P3 4,P3 5,P4_2,
P4 5

Number of high-current drive |5 8

ports Non-provided ports:
P3_3,P3_4,P3_5

A/D converter | Number of A/D channels 5 channels 6 channels

Comparator B

Number of channels

Comparator B1

Comparator B1, comparator B3
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R8C/M11A Group, R8C/M12A Group 1. Overview
Table 1.4 Specifications (2)
Item | Function Description

Flash memory » Program/erase voltage for program ROM: VCC =1.8Vto 5.5V
« Program/erase voltage for data flash: VCC=1.8Vto 55V
« Program/erase endurance: 10,000 times (data flash)

10,000 times (program ROM)

« Program security: ID code check, protection enabled by lock bit
» Debug functions: On-chip debug, on-board flash rewrite function

Operating frequency/ f(XIN) =20 MHz (VCC =2.7Vt05.5V)

Power supply voltage f(XIN) =5 MHz (VCC =18V t05.5V)

Temperature range -20 °C to 85 °C (N version)
-40 °C to 85 °C (D version) (1)

Package 14-pin TSSOP: [Package code] PTSP0014JA-B
14-pin DIP: [Package code] PRDP0014AC-A
20-pin LSSOP: [Package code] PLSP0020JB-A
20-pin DIP: [Package code] PRDP0020AD-A

Note:

1. Specify the D version if it is to be used.
RO1DS0010EJ0200 Rev.2.00 RENESAS Page 5 of 45
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R8C/M11A Group, R8C/M12A Group 1. Overview

1.3 Block Diagram
Figure 1.2 shows the Block Diagram.

A M M
. N I S T

I/O ports [ PortPl |[ PortP3 || PortP4 |[ PortPA |

Peripheral functions

UART .
Timers System clcoirccku?teneratlon
Clock synchronous serial 1/10
Timer RJ2 (16 b_ItS x 1) Clock asynchronous serial 1/0 XIN-XOUT
Timer RB2 (8 bits x 1 . - .
. High-speed on-chip oscillator
or 16 bits x 1) L d hi ilat
Timer RC (16 bits x 1) Comparator B ow-speed on-chip oscillator
Voltage detection circuit
Watchdog timer
(14 bits)
A/D converter
(10 bits x 6 channels)

R8C CPU core Memory
ROH | ROL [ SB | ROM @
T

R2
ISP
| INTB | RAM @
AD
AL
B FLG
Multiplier
- J

Notes:
1. ROM size varies with the product.
2. RAM size varies with the product.

Figure 1.2 Block Diagram
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R8C/M11A Group, R8C/M12A Group

1. Overview

1.4 Pin Assignment

Figures 1.3 and 1.4 show Pin Assignment (Top View). Table 1.6 lists the Pin Name Information by Pin Number.

P3_7/ADTRG/TRJO/TRCIOD -—p| 1
RESET/PA_0 -—| 2
P4_7/XOUT/INT2 -—p | 3

VSS/AVSS —» | 4

P4_6/XIN/RXDO/TXDO/INT1/ —
VCOUT1/TRJIO E

VCC/AVCC —p» [ 6

MODE —p» E

O

R8C/M11A Group

PRDPO014AC-A

PTSP0014JA-B

(Top view)

14 | <¢—p P1_1/AN1/TRCIOATRCTRG/KIL
13 | <a—» P1_2/AN2/TRCIOB/KTZ

| 12] < P1_3/AN3/TRCIOC/KI3ITRBO
11 | <—» P1_4/AN4/TXDO/RXDOINTO/TRCIOB
10 | <—» P1_5/RXDO/TRIOANTINCOUTL

9 | -¢—p» P1_6/IVREF1/CLKO/TRJO/TRCIOB

8 | -@—p» P1_7/AN7/IVCMP1/INTL/TRJIIO/TRCCLK

Note:

1. Confirm the pin 1 position on the package by referring to Package Dimensions.

Figure 1.3

R8C/M11A Group Pin Assignment (Top View)

P4_2/TRBO/TXDO/KI3 -d—p» | 1

P3_7/ADTRG/TRJO/TRCIOD -—» | 2
RESET/PA_0 -— | 3

P4_7/XOUT/INT2 -—p( 4

VSS/AVSS —» [ 5

P4_6/XIN/RXDO/TXDO/INTL/ —3
VCOUT1/TRJIO E

VCC/AVCC —p» [ 7
MODE —| 8
P3_5/TRCIOD/KI2/VCOUT3 -—p»| 9

P3_4/IVREF3/TRCIOC/INT2 -¢— | 10

O

R8C/M12A Group

PRDPO020AD-A

PLSP0020JB-A

(Top view)

20 | -4—p P1_0/ANO/TRCIOD/KIO

19 | -4— P1_1/AN1/TRCIOA/TRCTRG/KI1

18 | -—p» P1_2/AN2/TRCIOB/KI2

17 | -—» P1_3/AN3/TRCIOC/KI3/TRBO

16 | <¢—» P1_4/AN4/TXDO/RXDO/NNTO/TRCIOB
15 | -¢—» P1_5/RXDO/TRJIIOINTL/VCOUT1

14 | -¢—p P1_6/IVREF1/CLKO/TRIO/TRCIOB

13 | <¢—p» P1_7/AN7/IVCMP1/INTI/TRIIO/TRCCLK
12 | -¢—p» P4_5/INTO/ADTRG

11 | -—p P3_3/IVCMP3/TRCCLK/INT3

Note:

1. Confirm the pin 1 position on the package by referring to Package Dimensions.

Figure 1.4

R8C/M12A Group Pin Assignment (Top View)
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R8C/M11A Group, R8C/M12A Group

2. Central Processing Unit (CPU)

2. Central Processing Unit (CPU)

Figure 2.1 shows the 13 CPU Registers. The registers, RO, R1, R2, R3, A0, A1, and FB form a single register bank.

The CPU has two register banks.

e b15 b8 b7 b0
E R2 ROH (RO high-order byte)| ROL (RO low-order byte) 1
| R3 R1H (R1 high-order byte)| R1L (R1 low-order byte) ||
e —_—_— e ———— 1 Data registers @
R2
R3 I
A0 I .
1 Address registers
Al
FB I Frame base register ()
b19 b15 b0
| INTBH | INTBL | Interrupt table register
The higher 4 bits of INTB are INTBH and
the lower 16 bits of INTB are INTBL.
b19 b0
| PC | Program counter
b15 b0
USP User stack pointer
ISP Interrupt stack pointer
SB Static base register
b15 b0
| FLG | Flag register
b15.--==""" b8 b7 bOi
LI e [ [ [ [ Ju[i]o]e]s[z[p[c]
Carry flag
Debug flag
Zero flag
Sign flag
Register bank select flag
Overflow flag
Interrupt enable flag
Stack pointer select flag
Reserved bits
Processor interrupt priority level
Reserved bit
Note:
1. These registers form a single register bank.
The CPU has two register banks.
Figure 2.1 CPU Registers
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R8C/M11A Group, R8C/M12A Group 2. Central Processing Unit (CPU)

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

RO isa 16-hit register for transfer, arithmetic, and logic operations. The same appliesto R1 through R3.

RO can be split into high-order (ROH) and low-order (ROL) registers to be used separately as 8-bit data registers.
The same appliesto R1H and R1L. R2 can be combined with RO and used as a 32-bit data register (R2R0). In the
same way aswith RO and R2, R3 and R1 can be used as a 32-bit data register (R3R1).

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. A1 functions in the same manner as AO. A1 can be combined
with AOQ and used as a 32-bit address register (A1A0).

2.3 Frame Base Register (FB)
FB isa 16-bit register used for FB relative addressing.

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

2.5 Program Counter (PC)
PC isa20-bit register that 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 bits wide. The U flag of the FLG register is used to switch
between USP and ISP,

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

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

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

28.2 Debug Flag (D)
The D flag isfor debugging only. It must only be set to 0.

2.8.3 Zero Flag (2)
The Z flag is set to 1 when an arithmetic operation resultsin 0. Otherwise it isset to 0.

2.8.4  Sign Flag (S)

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

2.8.6 Overflow Flag (O)
The O flag is set to 1 when an operation resultsin an overflow. Otherwise it is set to 0.

RO1DS0010EJ0200 Rev.2.00 RENESAS Page 12 of 45
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R8C/M11A Group, R8C/M12A Group

3. Address Space

Table 3.2 SFR Information (2) (1)
Address Register Name Symbol After Reset
0003Ah INT Input Filter Select Register 0 INTFO 00h
0003Bh
0003Ch INT Input Edge Select Register 0 ISCRO 00h
0003Dh
0003Eh Key Input Enable Register KIEN 00h
0003Fh
00040h Interrupt Priority Level Register 0 ILVLO 00h
00041h
00042h Interrupt Priority Level Register 2 ILVL2 00h
00043h Interrupt Priority Level Register 3 ILVL3 00h
00044h Interrupt Priority Level Register 4 ILVL4 00h
00045h Interrupt Priority Level Register 5 ILVL5 00h
00046h Interrupt Priority Level Register 6 ILVL6 00h
00047h Interrupt Priority Level Register 7 ILVL7 00h
00048h Interrupt Priority Level Register 8 ILVL8 00h
00049h Interrupt Priority Level Register 9 ILVL9 00h
0004Ah Interrupt Priority Level Register A ILVLA 00h
0004Bh Interrupt Priority Level Register B ILVLB 00h
0004Ch Interrupt Priority Level Register C ILVLC 00h
0004Dh Interrupt Priority Level Register D ILVLD 00h
0004Eh Interrupt Priority Level Register E ILVLE 00h
0004Fh
00050h Interrupt Monitor Flag Register 0 IRRO 00h
00051h Interrupt Monitor Flag Register 1 IRR1 00h
00052h Interrupt Monitor Flag Register 2 IRR2 00h
00053h External Interrupt Flag Register IRR3 00h
00054h
00055h
00056h
00057h
00058h Voltage Monitor Circuit Edge Select Register VCAC 00h
00059h
0005Ah Voltage Detect Register 2 VCA2 00100100b (2
00000100b (3)
0005Bh Voltage Detection 1 Level Select Register VDILS 00000111b
0005Ch Voltage Monitor 0 Circuit Control Register VWO0C 1100X011b (@
1100X010b (3)
0005Dh Voltage Monitor 1 Circuit Control Register VwWi1cC 10001010b
0005Eh
0005Fh Reset Source Determination Register RSTFR 0000XXXXb (4)
00060h
00061h
00062h
00063h
00064h High-Speed On-Chip Oscillator 18.432 MHz Control Register 0 FR18S0 Value when shipped
00065h High-Speed On-Chip Oscillator 18.432 MHz Control Register 1 FR18S1 Value when shipped
00066h
00067h High-Speed On-Chip Oscillator Control Register 1 FRV1 Value when shipped
00068h High-Speed On-Chip Oscillator Control Register 2 FRV2 Value when shipped
00069h
0006Ah
0006Bh
0006Ch
0006Dh
0006Eh
0006Fh
00070h
00071h
00072h
00073h
00074h
00075h
00076h
00077h
00078h
0007%h
X: Undefined
Notes:

1. The blank areas are reserved. No access is allowed.
2. The LVDAS bit in the OFS register is 0.

3. The LVDAS bit in the OFS register is 1.
4

. The value after a reset differs depending on the reset source.

R01DS0010EJ0200 Rev.2.00
May 31, 2012
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R8C/M11A Group, R8C/M12A Group

3. Address Space

Table 3.3 SFR Information (3) (1)

Address Register Name

Symbol

After Reset

0007Ah

0007Bh

0007Ch

0007Dh

0007Eh

0007Fh

00080h UARTO Transmit/Receive Mode Register

UOMR

00h

00081h UARTO Bit Rate Register

UOBRG

XXh

00082h UARTO Transmit Buffer Register
00083h

UOTBL

XXh

UOTBH

XXh

00084h UARTO Transmit/Receive Control Register 0

U0CO

00001000b

00085h UARTO Transmit/Receive Control Register 1

uoC1

00000010b

00086h UARTO Receive Buffer Register
00087h

UORBL

XXh

UORBH

XXh

00088h UARTO Interrupt Flag and Enable Register

UOIR

00h

00089h

0008Ah

0008Bh

0008Ch

0008Dh

0008Eh

0008Fh

00090h

00091h

00092h

00093h

00094h

00095h

00096h

00097h

00098h A/D Register 0
0009%h

ADOL

XXh

ADOH

000000XXb

0009Ah A/D Register 1
0009Bh

ADI1L

XXh

AD1H

000000XXb

0009Ch | A/D Mode Register

ADMOD

00h

0009Dh A/D Input Select Register

ADINSEL

00h

0009Eh A/D Control Register 0

ADCONO

00h

0009Fh A/D Interrupt Control Status Register

ADICSR

00h

000AOh

000A1h

000A2h

000A3h

000A4h

000A5h

000A6h

000A7h

000A8h

000A%h Port P1 Direction Register

PD1

00h

000AAh

000ABh Port P3 Direction Register

PD3

00h

000ACh Port P4 Direction Register

PD4

00h

000ADhI Port PA Direction Register

PDA

00h

000AEh

000AFh Port P1 Register

P1

00h

000BOh

000B1h Port P3 Register

P3

00h

000B2h Port P4 Register

P4

00h

000B3h Port PA Register

PA

00h

000B4h

000B5h Pull-Up Control Register 1

PUR1

00h

000B6h

000B7h Pull-Up Control Register 3

PUR3

00h

000B8h Pull-Up Control Register 4

PUR4

00h

000B9h Port /0O Function Control Register

PINSR

00h

000BAh

000BBh Drive Capacity Control Register 1

DRR1

00h

000BCh

000BDh Drive Capacity Control Register 3

DRR3

00h

000BEh

000BFh

X: Undefined
Note:
1. The blank areas are reserved. No access is allowed.

RO1DS0010EJ0200 Rev.2.00 ENESAS
May 31, 2012
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R8C/M11A Group, R8C/M12A Group

3. Address Space

Table 3.4 SFR Information (4) (1)

Address Register Name Symbol After Reset
000COh
000C1h Open-Drain Control Register 1 POD1 00h
000C2h
000C3h Open-Drain Control Register 3 POD3 00h
000C4h Open-Drain Control Register 4 POD4 00h
000C5h Port PA Mode Control Register PAMCR 00010001b
000C6h
000C7h
000C8h Port 1 Function Mapping Register 0 PML1 00h
000C9h Port 1 Function Mapping Register 1 PMH1 00h
000CAh
000CBh
000CCh Port 3 Function Mapping Register 0 PML3 00h
000CDh Port 3 Function Mapping Register 1 PMH3 00h
000CEh Port 4 Function Mapping Register 0 PML4 00h
000CFh Port 4 Function Mapping Register 1 PMH4 00h
000D0Oh
000D1h Port 1 Function Mapping Expansion Register PMH1E 00h
000D2h
000D3h
000D4h
000D5h Port 4 Function Mapping Expansion Register PMH4E 00h
000D6h
000D7h
000D8h | Timer RJ Counter Register TRJ EEh
000D9%h FFh
000DAh Timer RJ Control Register TRJICR 00h
000DBh Timer RJ I/O Control Register TRJIOC 00h
000DCh | Timer RJ Mode Register TRIMR 00h
000DDh Timer RJ Event Select Register TRJISR 00h
000DEh Timer RJ Interrupt Control Register TRJIR 00h
000DFh
000EOh Timer RB Control Register TRBCR 00h
000E1lh Timer RB One-Shot Control Register TRBOCR 00h
000E2h Timer RB I/O Control Register TRBIOC 00h
000E3h Timer RB Mode Register TRBMR 00h
000E4h | Timer RB Prescaler Register (2) TRBPRE FFh

Timer RB Primary/Secondary Register (Lower 8 Bits) (3)
000E5h | Timer RB Primary Register (2) TRBPR FFh

Timer RB Primary Register (Higher 8 Bits) (3)
000E6h | Timer RB Secondary Register (2) TRBSC FFh

Timer RB Secondary Register (Higher 8 Bits) (3)
000E7h Timer RB Interrupt Control Register TRBIR 00h
000E8h Timer RC Counter TRCCNT 00h
000ESh 00h
000EAh Timer RC General Register A TRCGRA FFh
000EBh FFh
000ECh | Timer RC General Register B TRCGRB EFh
000EDhA FFh
000EEh Timer RC General Register C TRCGRC FFh
000EFh FFh
000FOh Timer RC General Register D TRCGRD FFh
000F1h FFh
000F2h Timer RC Mode Register TRCMR 01001000b
000F3h Timer RC Control Register 1 TRCCR1 00h
000F4h Timer RC Interrupt Enable Register TRCIER 01110000b
000F5h Timer RC Status Register TRCSR 01110000b
000F6h Timer RC 1/0O Control Register 0 TRCIORO 10001000b
000F7h Timer RC 1/O Control Register 1 TRCIOR1 10001000b
000F8h Timer RC Control Register 2 TRCCR2 00011000b
000F9h Timer RC Digital Filter Function Select Register TRCDF 00h
000FAh Timer RC Output Enable Register TRCOER 01111111b
000FBh Timer RC A/D Conversion Trigger Control Register TRCADCR 11110000b
000FCh Timer RC Waveform Output Manipulation Register TRCOPR 00h
000FDh
000FEh
000FFh

Notes:

1. The blank areas are reserved. No access is allowed.
2. The TCNT16 bit in the TRBMR register is 0.
3. The TCNT16 bit in the TRBMR register is 1.

R01DS0010EJ0200 Rev.2.00
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R8C/M11A Group, R8C/M12A Group

3. Address Space

Table 3.7

SFR Information (7) (1)

Address

Register Name

Symbol

After Reset

00180h

Comparator B Control Register

WCMPR

00h

00181h

Comparator B1 Interrupt Control Register

WCBIINTR

00h

00182h

Comparator B3 Interrupt Control Register

WCB3INTR

00h

00183h

00184h

00185h

00186h

00187h

00188h

00189h

0018Ah

0018Bh

0018Ch

0018Dh

0018Eh

0018Fh

00190h

00191h

00192h

00193h

00194h

00195h

00196h

00197h

00198h

00199h

0019Ah

0019Bh

0019Ch

0019Dh

0019Eh

0019Fh

001A0h

001A1h

001A2h

001A3h

001A4h

001A5h

001A6h

001A7h

001A8h

001A9h

Flash Memory Status Register

FST

10000000b

001AAh

Flash Memory Control Register 0

FMRO

00h

001ABh

Flash Memory Control Register 1

FMR1

00h

001ACh

Flash Memory Control Register 2

FMR2

00h

001ADh

Flash Memory Refresh Control Register

FREFR

00h

001AEh

001AFh

001BOh

001B1h

001B2h

001B3h

001B4h

001B5h

001B6h

001B7h

001B8h

001BYh

001BAh

001BBh

001BCh

001BDh

001BEh

001BFh

Note:

1. The blank areas are reserved. No access is allowed.
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R8C/M11A Group, R8C/M12A Group 4. Electrical Characteristics

Table 4.3 A/D Converter Characteristics

- Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.
— Resolution — — 10 Bit
— Absolute accuracy Avcc =5.0V ANO to AN4, AN7 input — — +3 LSB
Avcc =3.0V ANO to AN4, AN7 input — — 5 LSB
Avcc =18V ANO to AN4, AN7 input — — 5 LSB
—_ A/D conversion clock 40V <AVcc<55V(®? 2 — 20 MHz
3.2V<AVcc <55V (2 2 — 16 MHz
2.7V <AVcc <55V (2 2 — 10 MHz
1.8V<AVcc<55V (2 2 — 5 MHz
— Permissible signal source 3 kQ
impedance
tconv Conversion time AvVcc = 5.0 V, A/D conversion clock = 20 MHz 2.20 — — us
tsamp Sampling time A/D conversion clock = 20 MHz 0.80 — — us
Via Analog input voltage 0 — Avce \%
Notes:
1. Vcc/Avec =1.8V1t05.5V and Vss =0V and Topr = -20 °C to 85 °C (N version)/-40 °C to 85 °C (D version), unless otherwise
specified.

2. The A/D conversion result will be undefined in stop mode, or when the flash memory is in low-current-consumption read mode
or stopped. Do not perform A/D conversion in these states. Do not enter these states during A/D conversion.

Table 4.4 Comparator B Electrical Characteristics
" Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vref IVREF1, IVREF3 input reference voltage 0 — Vcc-14 \%
Vi IVCMP1, IVCMP3 input voltage -0.3 — Vee + 0.3 \%
— Offset — 5 100 mV
td Comparator output delay time (2) Vi = Vref £ 100 mV — 0.1 — us
Icmp Comparator operating current Vec=5.0V — 17.5 — HA
Notes:

1. Vec=2.7Vt0 5.5V and Topr = -20 °C to 85 °C (N version)/-40 °C to 85 °C (D version), unless otherwise specified.
2. When the digital filter is disabled.

RO1DS0010EJ0200 Rev.2.00 RENESAS Page 26 of 45
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R8C/M11A Group, R8C/M12A Group 4. Electrical Characteristics

Table 4.5 Flash Memory (Program ROM) Electrical Characteristics

. Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.
— Program/erase endurance (2) 10,000 3 — — times
— Byte programming time — 80 — us
(program/erase endurance < 1,000
times)
— Byte programming time — 160 — us
(program/erase endurance > 1,000
times)
— Block erase time — 0.12 — ]
td(sr-sus) | Transition time to suspend — — 0.25+CPUclock | ms
x 3 cycles
— Time from suspend until erase restart — — 30 + CPU clock us
x 1 cycle
td(cMDRsT | Time from when command is forcibly — — 30 + CPU clock us
READY) terminated until reading is enabled x 1 cycle
— Program/erase voltage 1.8 — 5.5 \%
— Read voltage 1.8 — 5.5 \%
— Program/erase temperature 0 — 60 °C
— Data hold time () Ambient temperature = 85 °C 10 — — years

1. Vec=2.7Vto 5.5V and Topr =0 °C to 60 °C, unless otherwise specified.

2. Definition of program/erase endurance
The number of program/erase cycles is defined on a per-block basis.

If the number of cycles is 10,000, each block can be erased 10,000 times.

For example, if 1,024 cycles of 1-byte-write are performed to different addresses in 1 Kbyte of block A, and then the block is
erased, the number of cycles is counted as one. Note, however, that the same address must not be programmed more than
once before completion of an erase (overwriting prohibited).

3. This indicates the number of times up to which all electrical characteristics can be guaranteed after the last programming/
erase operation. Operation is guaranteed for any number of operations in the range of 1 to the specified minimum (Min).

4. In a system that executes multiple programming operations, the actual erase count can be reduced by shifting the write
addresses in sequence and programming so that as much of the flash memory as possible is used before performing an erase
operation. For example, when programming in 16-byte units, the effective number of rewrites can be minimized by
programming up to 128 units before erasing them all in one operation. It is also advisable to retain data on the number of
erase operations for each block and establish a limit for the number of erase operations performed.

5. If an error occurs during a block erase, execute a clear status register command and then a block erase command at least
three times until the erase error does not occur.

6. For information on the program/erase failure rate, contact a Renesas technical support representative.

7. The data hold time includes the time that the power supply is off and the time the clock is not supplied.
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R8C/M11A Group, R8C/M12A Group 4. Electrical Characteristics

Table 4.7 Voltage Detection 0 Circuit Electrical Characteristics
- Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vdeto Voltage detection level Vdet0_0 (2) 1.80 1.90 2.05 \%
Voltage detection level Vdet0_1 (2) 2.15 2.35 2.50 \%
Voltage detection level Vdet0_2 (2) 2.70 2.85 3.05 \Y
Voltage detection level Vdet0_3 (2) 3.55 3.80 4.05 \Y
— Voltage detection O circuit response time ) | When Vcc decreases from 5 V — 30 — us
to (Vdet0_0-0.1) V
— Self power consumption in voltage detection | VCOE =1, Vcc=5.0 V — 15 — pA
circuit
td(E-A) Wait time until voltage detection circuit — — 100 us
operation starts (4)

Notes:
1. The measurement condition is Vcc = 1.8 V to 5.5 V and Topr = -20 °C to 85 °C (N version)/-40 °C to 85 °C (D version).

2. Select the voltage detection level with bits VDSELO and VDSEL1 in the OFS register.
3. The response time is from when the voltage passes Vdet0 until the voltage monitor O reset is generated.
4. The wait time is necessary for the voltage detection circuit to operate when the VCOE bit in the VCA2 register is set to 0 and
then 1.
Table 4.8 Voltage Detection 1 Circuit Electrical Characteristics
. Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vdet1 Voltage detection level Vdetl 1 () When Vcc decreases 215 2.35 2.55 \
Voltage detection level Vdetl 3 () When Vcc decreases 2.45 2.65 2.85 \
Voltage detection level Vdetl 5 (2) When Vcc decreases 2.75 2.95 3.15 \Y
Voltage detection level Vdetl 7 () When Vcc decreases 3.00 3.25 3.55 \Y
Voltage detection level Vdetl 9 () When Vcc decreases 3.30 3.55 3.85 \Y
Voltage detection level Vdetl B (2) When Vcc decreases 3.60 3.85 4.15 \Y
Voltage detection level Vdetl D When Vcc decreases 3.90 4.15 4.45 \
Voltage detection level Vdetl_F (2) When Vcc decreases 4.20 4.45 4.75 \
— Hysteresis width at the rising of Vcc in Vdetl 1 to Vdetl_5 selected — 0.07 — \%
voltage detection 1 circuit Vdetl_7 to Vdetl_F selected — 0.10 — %
— Voltage detection 1 circuit response time 3) | When Vcc decreases from 5V — 60 150 us
to (Vdetl_0-0.1) V
— Self power consumption in voltage detection | VC1E =1, Vcc=5.0V — 1.7 — pA
circuit
td(E-A) Wait time until voltage detection circuit — — 100 us
operation starts (4)
Notes:

1. The measurement condition is Vcc = 1.8 V to 5.5 V and Topr = -20 °C to 85 °C (N version)/-40 °C to 85 °C (D version).
Select the voltage detection level with bits VD1S1 to VD1S3 in the VD1LS register.

The response time is from when the voltage passes Vdet1 until the voltage monitor 1 interrupt request is generated.

The wait time is necessary for the voltage detection circuit to operate when the VC1E bit in the VCA2 register is set to 0 and
then 1.

pPwD
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R8C/M11A Group, R8C/M12A Group

4. Electrical Characteristics

Table 4.10  High-Speed On-Chip Oscillator Circuit Electrical Characteristics
" Standard )
Symbol Parameter Package Condition - Unit
Min. Typ. Max.
— High-speed on-chip oscillator | 14-pin TSSOP [Vcc=1.8Vt05.5YV, 19.2 20.0 20.8 MHz
frequency after reset is 20-pin LSSOP |-20°C < Topr<85°C
cleared 14-pin DIP 19.0 20.0 21.0 MHz
20-pin DIP
14-pin TSSOP |Vcc=1.8Vto 5.5V, 19.0 20.0 21.0 MHz
20-pin LSSOP |-40°C < Topr<85°C
High-speed on-chip oscillator | 14-pin TSSOP [Vcc=1.8Vt05.5YV, 17.694 18.432 19.169 MHz
frequency when the FR18S0 | 20-pin LSSOP | -20 °C < Topr <85 °C
register adjustment value is | 14-pin DIP 17.510 | 18432 | 19.353 | MHz
written into the FRV1 register | 20-pin DIP
and the FR18S1 register 14-pin TSSOP |Vcc =18V 1055V, 17510 | 18432 | 19.353 | MHz
adjustment value into the 20-pin LSSOP | -40 °C < Topr < 85 °C
FRV2 register ()
— Oscillation stabilization time — — — 30 us
— Self power consumption at o Vcec =5.0V, Topr =25 °C — 530 — pA
oscillation

Notes:

1. Vec=1.8Vto 5.5V, Topr =-20 °C to 85 °C (N version)/-40 °C to 85 °C (D version), unless otherwise specified.
2. This enables the setting errors of bit rates such as 9600 bps and 38400 bps to be 0 % when the serial interface is used in

UART mode.
Table 4.11 Low-Speed On-Chip Oscillator Circuit Electrical Characteristics
. Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
fLOCO Low-speed on-chip oscillator frequency 60 125 250 kHz
— Oscillation stabilization time — — 35 us
— Self power consumption at oscillation Vee =5.0V, Topr =25 °C — 2 — pA
Note:
1. Vec=1.8Vto5.5V, Topr =-20 °C to 85 °C (N version)/-40 °C to 85 °C (D version), unless otherwise specified.
Table 4.12 Power Supply Circuit Timing Characteristics
. Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.
td(P-R) Time for internal power supply stabilization — — 2,000 us
during power-on (2)

Notes:

1. The measurement condition is Vcc = 1.8 V to 5.5 V and Topr = 25 °C.
2. Wait time until the internal power supply generation circuit stabilizes during power-on.
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R8C/M11A Group, R8C/M12A Group 4. Electrical Characteristics

Table 4.13 DC Characteristics (1) [4.0 V<Vcc £5.5V]

. Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.
VOH Output high voltage |P1_2,P1_3, P1_4,P1 5, When drive loH=-20mA [Vcc-2.0| — Vce \
P3_3, P3_4, P3_5, P3_7 (2) | capacity is high
When drive loH=-5mA |Vcc-20| — Vce \%
capacity is low
P1_0,P1_1,P1_6,P1_7, lon=-5mA |Vcc-20| — Vce \Y
P4_2,P4_5,P4 6,P4_7,
PA_O
VoL Output low voltage P1_2,P1_3,P1_4,P1_5, When drive loL =20 mA — — 2.0 \%
P3_3, P3_4, P3_5, P3_7 (2) | capacity is high
When drive loL=5mA — — 2.0 Vv
capacity is low
P1_0,P1_1,P1_6,P1_7, loL=5mA — — 2.0 \
P4_2,P4_5,P4_6,P4_7,
PA_O
VT+-VT- | Hysteresis INTO, INTZ, INT2, INT3, Vee=5V 0.1 1.2 — \Y;
KIO, KI1, K12, KI3,
TRJIO, TRCIOA, TRCIOB,
TRCIOC, TRCIOD,
RXDO, CLKO
RESET Vec=5V 0.1 1.2 — \
IiH Input high current Vi=5V,Vcc=5.0V — — 5.0 pA
liL Input low current Vi=0V,Vcc=50V — — -5.0 pA
RpuLLup | Pull-up resistance Vi=0V,Vcc=5.0V 25 50 100 kQ
RfxIN Feedback resistance | XIN — 2.2 — MQ
VRAM RAM hold voltage In stop mode 1.8 — — \Y
Notes:
1. 4.0V <Vce <5.5V and Topr =-20 °C to 85 °C (N version)/-40 °C to 85 °C (D version), f(XIN) = 20 MHz, unless otherwise
specified.
2. High drive capacity can also be used while the peripheral output function is used.
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R8C/M11A Group, R8C/M12A Group 4. Electrical Characteristics

Timing Requirements (Vcc =5V, Vss =0V at Topr = 25 °C, unless otherwise specified)

Table 4.15 External Clock Input (XIN)

Standard .
Symbol Parameter - Unit
Min. Max.
te(XIN) XIN input cycle time 50 — ns
TWH(XIN) XIN input high width 24 — ns
TWL(XIN) XIN input low width 24 — ns
tC(XIN) o Vec=5V
P TWH(XIN) _
External
Clock input
_ tWL(XIN)
- >
Figure 4.4 External Clock Input Timing When Vcc =5V
Table 4.16 TRJIO Input
Standard .
Symbol Parameter - Unit
Min. Max.
tc(TRJIO) TRJIO input cycle time 100 — ns
twH(TRJI0) | TRJIO input high width 40 — ns
twiTRrII0) | TRJIO input low width 40 — ns
‘ C(TRJIO) _ Vec=5V
:tWH(TRJIO)‘ "
TRJIO input
_ tWL(TRJIO)
- >
Figure 4.5 TRJIO Input Timing When Vcc =5V
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R8C/M11A Group, R8C/M12A Group 4. Electrical Characteristics

Table 4.26 DC Characteristics (6) [1.8 V <Vcc < 2.7 V]
(Topr =-20 °C to 85 °C (N version)/-40 °C to 85 °C (D version), unless otherwise

specified)
Condition
Oscillation On-Chip Oscillator Standard
Symbol | Parameter Circuit P CPU LOW'POW?F Unit
High o Clock Consumption Other
igh- W- ; :
2 Settin 3
XIN () Speed Speed g Min. | Typ. ® | Max.
Icc Power High-speed | 5 MHz Off 125 kHz No — — 1.0 — mA
supply clock mode division
current (1) 5 MHz off 125 kHz | Division — — 0.6 — | ma
by 8
High-speed Off 5MHz 4 | 125 kHz No — 1.6 6.5 mA
on-chip division
oscillator off 5MHz (4 | 125 kHz | Division — 11 — [ mA
mode by 8
Off 4 MHz 4 | 125 kHz | Division | MSTTRC =1 — 1.0 — mA
by 16
Low-speed Off Off 125 kHz | Division | FMR27 =1 — 60 200 A
on-chip by 8 LPE=0
oscillator
mode
Wait mode Off Off 125 kHz — VC1E=0 Peripheral — 15 90 pA
VCOE =0 clock supplied
LPE=1 during WAIT
instruction
execution
Off Off 125 kHz — VC1E=0 Peripheral — 4.0 80 pHA
VCOE =0 clock stopped
LPE=1 during WAIT
WCKSTP =1 | instruction
execution
Stop mode Off Off Off — VCIE=0 Topr = 25 °C — 1.0 4.0 A
VCOE =0 Peripheral
STPM =1 clock stopped
off off off — VCIE =0 Topr = 85 °C — 15 — pA
VCOE =0 Peripheral
STPM =1 clock stopped

Notes:
1. Vec =1.8V to 2.7V, single-chip mode, output pins are open, and other pins are connected to Vss.

2. When the XIN input is a square wave.
3. Vec=2.2V
4. Set the system clock to 5 MHz or 4 MHz with the PHISEL register.
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R8C/M11A Group, R8C/M12A Group 4. Electrical Characteristics

Timing Requirements (Vcc = 2.2V, Vss =0V at Topr = 25 °C, unless otherwise specified)

Table 4.27 External Clock Input (XIN)

Standard .
Symbol Parameter - Unit
Min. Max.
te(XIN) XIN input cycle time 200 — ns
TWH(XIN) XIN input high width 90 — ns
TWL(XIN) XIN input low width 90 — ns
P tC(XIN) o Vee=2.2V
| tWHXIN)
External
Clock input
_ tWL(XIN) _
- >
Figure 4.12 External Clock Input Timing When Vcc =2.2V
Table 4.28 TRJIO Input
Standard .
Symbol Parameter - Unit
Min. Max.
tc(TRJIO) TRJIO input cycle time 500 — ns
twH(TRJI0) | TRJIO input high width 200 — ns
twi(TrII0) | TRJIO input low width 200 — ns
‘ tC(TRIIO) _ Vee=2.2V
‘tWH(TRJIO)‘
TRJIO input
_ tWL(TRJIO) _
« >
Figure 4.13 TRJIO Input Timing When Vcc =2.2V
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R8C/M11A Group, R8C/M12A Group Package Dimensions

JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ] |
P-LSSOP20-4.4x6.5-0.65 | PLSP0020JB-A | 20P2F-A | 01g |

~ BAARARAAAT

:
S L)

D Symeel | Min | Nom| Max
D | 64| 65| 6.6
E 43 | 44 | 45

He

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

. A; | — 115 —
A Al— [ — 145

=, 5 Ar| 0 | 0402

: AL Ts e F by |0.17]0.22]0.32

¢ |0.13]/0.15] 0.2

s | 0 — [ 10

He | 62| 64 | 6.6

e 10.53)|0.65)|0.77
y | — | —1010
L 03| 05| 07

JEITA Package Code | RENESAS Code Previous Code | MASS[Typ] |
P-DIP20-6.6x25.9-2.54 | PRDP0020AD-A | 20P4X-A | 1399 |

LN LN L N N

D O O |-
TV YT P Y Y U

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

2 o
Dimension in Millimeters
| ; o Symbel ["Min | Nom| Max
< [U T < — [769] —
| | N | A SEATING PLANE g 264.-19 265.69 276?-19
- ‘ ‘ ‘ < Al —[—1533
A1 1038 — | —
! ‘ A2 | 31|33 35
Zp ‘ by by bp | 0.36| 0.46 | 0.56
& bz [1.32]1.52]1.72
c 1021 — | 035
0 0° | — | 15°
e | — 254 —
Zp | — [ 152 —
L 29| — | —
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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 ] You are fully r 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 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 El assumes no 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 equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic

equipment; and industrial robots etc.

"High Quality": Trar , 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 Electronics products described in this document 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 characteristics such as the occurrence of failure at a certain rate and
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
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
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 compliance with all applicable laws and regulations 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.

o

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
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 information contained in this document 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.
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