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R8C/LA3A Group, R8C/LASA Group, R8C/LAGA Group, R8C/LABA Group

1. Overview

Table 1.2 Programmable I/0O Ports Provided for Each Group (R8C/LA3A Group, R8C/LASA Group)
Programmable R8C/LA3A Grc_>up R8C/LASA Grqup
/O Port Total: 26 I/O pins Total: 44 1/O pins
Bit 7 |Bit 6 | Bit 5| Bit 4 | Bit 3| Bit 2 |Bit 1 | Bit 0| Bit 7 | Bit 6 | Bit 5 | Bit 4 | Bit 3| Bit 2 | Bit 1 | Bit 0
PO — ==l =] =]l =] =] =1 =1V v v v v v v v
p2 vi]iviviv]iviv]iv]ivI]iv]ivI]iv]v]iv]v]v]v
P3 — | - - = = = | = | = v v v v v v v v
P5 — | v v v v v v v | — | v v v v v v v
P7 — | - = | = | = | = v — | - = = | — | — v v v
P8 v v v v v v v v v v v v v v v v
P9 — = =] =] =1V V| - = = = | =] = | v v
Notes:
1. The symbol “v” indicates a programmable 1/O port.
2. The symbol “—" indicates the settings should be made as follows:
- Set 0 to the corresponding bits in the PDi (i= 0, 3, 5, 7, 9) register. When read, the content is 0.
- Set 0 to the corresponding bits in the Pi (i=0, 3, 5, 7, 9) register. When read, the content is 0.
Table 1.3 Programmable 1/0O Ports Provided for Each Group (R8C/LAGA Group, R8C/LA8A Group)
Programmable R8C/LAGA Grqup R8C/LABA Grqup
/O Port Total: 56 I/O pins Total: 72 I/O pins
Bit 7 | Bit 6 | Bit 5| Bit 4 | Bit 3 | Bit 2 | Bit 1 | Bit 0 | Bit 7 | Bit 6 | Bit 5 | Bit 4 | Bit 3| Bit 2 | Bit 1 | Bit O
PO v v v v v v v v v v v v v v v v
P1 v v v v v vV | — | — | Vv v v v v v v v
P2 v v v v v v v v v v v v v v v v
P3 v v v v v v v v v v v v v v v v
P4 v V| - -] =] = =] =1V v v v v v v v
P5 — v v v v v v v — v v v v v v v
P6 v v v v v v v — v v v v v v v v
pP7 =] ===l =]l=]=]=1v v v v v v v
P8 v v v v v v v v v v v v v v v v
P9 — | - =] =] =1 =1V V| -l -] = = =] = | Vv v
Notes:
1. The symbol “v” indicates a programmable 1/O port.
2. The symbol “—” indicates the settings should be made as follows:

- Set 0 to the corresponding bits in the PDi (i= 1, 4 to 7, 9) register. When read, the content is 0.
- Set 0 to the corresponding bits in the Pi (i = 1, 4 to 7, 9) register. When read, the content is 0.
- Set 0 to the corresponding bits in the P7DRR register. When read, the content is 0.
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R8C/LA3A Group, R8C/LASA Group, R8C/LAGA Group, R8C/LABA Group 1. Overview
8 6 8 8 2 7
A R K B R N A N oo LA A L & X N 4 oo et R oo w LA R X ] .......‘
]
/O ports [ PortPo | | PortP1 | [ PortP2 | [ PortP3 | [ PortP4 | [ PortP5 | [ PortPe :
'
'
Peripheral functions '
UARTor System clock generation 4
clock synchronous serial I/O circuit :
. (8 bits x 1) '
Timers ’
XIN-XOUT ’
] . High-speed on-chip oscillator ]
2

Emg: E(B: ((El;éj E‘T’t: ><2)1) I°c bu; or SSU Low-speed on-chip oscillator :
! (8 bits x 1) XCIN-XCOUT H
Timer RH 2

Timer RJ (16 bits x 2) UART, : 8
clock szynchronous_senal 110, Low-speed on-chip oscillator :
or I°C bus (8 bits x 1) for watchdog timer .
’

Watchdog timer
(14 bits)

A/D converter

(10 bits X 8 channels)

Comparator B 2ch

LCD drive control circuit

Common output: Max. 4 pins
Segment output: Max. 32 pins

Temperature Sensor

Voltage detection circuit

R8C CPU core Memory
ROH [ ROL SB ROM @
RiH_] RaL
R2
R3 ISP ©
= INTB RAM
AL
FB [FLG |
Multiplier

Notes:

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

[ 6dyod || sduod |
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v

N

Figure 1.7

Block Diagram of R8C/LAGA Group
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R8C/LA3A Group, R8C/LASA Group, R8C/LAGA Group, R8C/LABA Group 3. Memory

3. Memory

Figure 3.1 shows a Memory Map of each group. Each group has a 1-Mbyte address space from addresses 00000h to
FFFFFh. For example, a48-Kbyte internal ROM areais allocated addresses 04000h to OFFFFh.

The fixed interrupt vector table is allocated addresses OFFDCh to OFFFFh. The starting address of each interrupt
routine is stored here.

Theinternal ROM (data flash) is allocated higher addresses, beginning with address 03000h.

For example, two 1-Kbyte internal ROM (data flash) areas are allocated addresses 03000h to 037FFh. Two 2-Kbyte
internal RAM (data flash) areas are allocated addresses 03000h to 03FFFh.

The internal RAM is allocated higher addresses, beginning with address 00400h. For example, a 3.5-Kbyte internal
RAM areais allocated addresses 00400h to 011FFh. The internal RAM is used not only for data storage but also as a
stack areawhen a subroutineis called or when an interrupt request is acknowledged.

Special function registers (SFRs) are allocated addresses 00000h to 002FFh and 02C00h to 02FFFh. Peripheral
function control registers are allocated here. All unallocated spaces within the SFRs are reserved and cannot be
accessed by users.

00000h SFR
(Refer to 4. Special
Function Registers
(SFRs))
002FFh
00400h
Internal RAM
# OFFD8h
0XXXXh ;
Reserved area
02C00h SFR
(Refer to 4. Special 7
Function Registers 1 OFFDCh E - - - 3
02FFEh (SFRs)) ¥, E Undefined instruction 3
03000h E Overflow E
Internal ROM E BRK instruction E
(data flash) @ E Address match E
OWWWWh V4 E Single ste =
0YYYYh / E gle step 3
Int | ROM 4 | Watchdog timer, oscillation stop detection, voltage monitor o
nternal E 3
= Address break 3
rogram ROM E 3
(prog ) E (Reserved) =
OFFFFh OFFFFh E Reset 3
Internal ROM
(program ROM) Notes:
Z2Z77Zh 1. Data flash indicates block A and block B.
2. Blank spaces are reserved. No access is allowed.
FFFFFh
Part Numb Internal ROM Internal RAM Data Flash
art Number
Capacity ovYyn 25 Capacity é‘;‘i’iﬁﬁ Capacity Oalmh
R5F2LA32ANFP, R5F2LA32ADFP,
8 Kbytes 0E00Oh OFFFFh 2 Kbytes 00BFFh
R5F2LA52ANFP, R5F2LA52ADFP
R5F2LA34ANFP, R5F2LA34ADFP,
R5F2LA54ANFP, R5F2LA54ADFP,
16 Kbytes 0C000h OFFFFh 2 Kbytes 00BFFh
R5F2LA64ANFP, R5F2LAG64ANFA, R5F2LA64ADFP, R5F2LA64ADFA,
R5F2LA84ANFP, R5F2LA84ANFA, R5F2LA84ADFP, R5F2LA84ADFA
R5F2LA36ANFP, R5F2LA36ADFP,
RSF2LASGANFP, RSF2LASGADFP, 32 Kbytes 08000h OFFFFh 2 Kbytes 00BFFh 1 Kbyte x 2 h
X
R5F2LA66ANFP, R5SF2LAG6ANFA, R5F2LAG66ADFP, R5F2LAG66ADFA, Wt W 037FF
R5F2LA86ANFP, R5F2LAB6ANFA, R5F2LA86ADFP, R5F2LA86ADFA
R5F2LA67ANFP, R5F2LA67ANFA, R5F2LA67ADFP, R5F2LAG7ADFA,
48 Kbytes 04000h OFFFFh 3.5 Kbhytes 011FFh
R5F2LA87ANFP, R5F2LA87ANFA, R5F2LA87ADFP, R5F2LA87ADFA
R5F2LA38ANFP, R5F2LA38ADFP,
R5F2LA58ANFP, R5F2LA58ADFP,
64 Kbytes 04000h 13FFFh 3.5 Kbytes 011FFh
R5F2LAG68ANFP, R5F2LA68ANFA, R5F2LAG68BADFP, R5F2LAG8BADFA,
R5F2LA88ANFP, R5F2LA88ANFA, R5F2LA8BADFP, R5F2LA88ADFA
R5F2LA6AANFP, R5F2LAGAANFA, R5F2LA6CADFP, R5F2LA6CADFA,
96 Kbytes 04000h 1BFFFh 5.5 Kbytes 019FFh
R5F2LA8BAANFP, R5F2LABAANFA, R5F2LA8BCADFP, R5F2LABCADFA
2 Kbytes x 2 03FFFh
R5F2LA6AANFP, R5F2LA6AANFA, R5F2LA6CADFP, R5F2LA6CADFA,
128 Kbytes 04000h 23FFFh 5.5 Kbytes 019FFh
R5F2LABAANFP, R5F2LABAANFA, R5F2LABCADFP, R5F2LASBCADFA
Figure 3.1 Memory Map
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R8C/LA3A Group, R8C/LASA Group, R8C/LAGA Group, R8C/LABA Group 4. Special Function Registers (SFRS)

Table 4.2

SFR Information for RBC/LASA Group (2) (1)

Address

Register

Symbol

After Reset

003Ah

Voltage Monitor 2 Circuit Control Register

VW2C

10000010b

003Bh

003Ch

003Dh

003Eh

003Fh

0040h

0041h

Flash Memory Ready Interrupt Control Register

FMRDYIC

XXXXX000b

0042h

0043h

INT7 Interrupt Control Register

INT7IC

XX00X000b

0044h

0045h

INT5 Interrupt Control Register

INT5IC

XX00X000b

0046h

0047h

Timer RC Interrupt Control Register

TRCIC

XXXXX000b

0048h

0049h

004Ah

Timer RH Interrupt Control Register

TRHIC

XXXXX000b

004Bh

004Ch

004Dh

Key Input Interrupt Control Register

KUPIC

XXXXX000b

004Eh

AJD Conversion Interrupt Control Register

ADIC

XXXXX000b

004Fh

SSU Interrupt Control Register / [IC bus Interrupt Control Register (2)

SSUIC/IICIC

XXXXX000b

0050h

0051h

UARTO Transmit Interrupt Control Register

SOTIC

XXXXX000b

0052h

UARTO Receive Interrupt Control Register

SORIC

XXXXX000b

0053h

0054h

0055h

INT2 Interrupt Control Register

INT2IC

XX00X000b

0056h

Timer RJO Interrupt Control Register

TRJOIC

XXXXX000b

0057h

Timer RB1 Interrupt Control Register

TRBI1IC

XXXXX000b

0058h

Timer RBO Interrupt Control Register

TRBOIC

XXXXX000b

0059h

INT1 Interrupt Control Register

INT1IC

XX00X000b

005Ah

INT3 Interrupt Control Register

INT3IC

XX00X000b

005Bh

Timer RJ1 Interrupt Control Register

TRJLIC

XXXXX000b

005Ch

005Dh

INTO Interrupt Control Register

INTOIC

XX00X000b

005Eh

005Fh

0060h

0061h

0062h

0063h

0064h

0065h

0066h

0067h

0068h

0069h

006Ah

LCD Interrupt Control Register

LCDIC

XXXXX000b

006Bh

006Ch

006Dh

006Eh

006Fh

0070h

0071h

0072h

Voltage monitor 1 Interrupt Control Register

VCMP1IC

XXXXX000b

0073h

Voltage monitor 2 Interrupt Control Register

VCMP2IC

XXXXX000b

0074h

0075h

0076h

0077h

0078h

0079h

007Ah

007Bh

007Ch

007Dh

007Eh

007Fh

X: Undefined
Notes:

1. Blank spaces are reserved. No access is allowed.
2. Selectable by the IICSEL bit in the SSUIICSR register.
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R8C/LA3A Group, R8C/LASA Group, R8C/LAGA Group, R8C/LABA Group 4. Special Function Registers (SFRS)

Table 4.16  SFR Information for R8BC/LASA Group (7) (1)

Address Register Symbol After Reset
0180h Timer RJ Pin Select Register TRJISR 00h
0181h Timer RB Pin Select Register TRBSR 00h
0182h Timer RC Pin Select Register 0 TRCPSRO 00h
0183h Timer RC Pin Select Register 1 TRCPSR1 00h
0184h
0185h
0186h
0187h
0188h UARTO Pin Select Register UOSR 00h
0189
018Ah UART2 Pin Select Register 0 U2SR0 00h
018Bh UART2 Pin Select Register 1 U2SR1 00h
018Ch SSU/IIC Pin Select Register SSUIICSR 00h
018Dh Timer RH Second Interrupt Control Register TRHICR XOXXXXXXb
00000001b 3
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 / 1IC bus Receive Data Register (2) SSRDR/ICDRR FFh
0197h SS Receive Data Register H (2) SSRDRH FFh
0198h SS Control Register H / IIC 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 000000X0b
01B6h Flash Memory Control Register 2 FMR2 00h
01B7h
01B8h
01B%h
01BAh
01BBh
01BCh
01BDh
01BEh
01BFh
X: Undefined
Notes:
1. Blank spaces are reserved. No access is allowed.
2. Selectable by the IICSEL bit in the SSUIICSR register.
3. This is the reset value after reset by RTCRST bit in TRHCR register.
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R8C/LA3A Group, R8C/LASA Group, R8C/LAGA Group, R8C/LABA Group

Table 5.7 Flash Memory (Program ROM) Characteristics

(Vcc =1.8t0 5.5V and Topr =0 to 60 °C, unless otherwise specified.)

Symbol Parameter Conditions Standard Unit
Min. Typ. Max.

- Program/erase endurance (1) 10,000 | - - times

- Byte program time - 80 - us

- Block erase time - 0.12 - S

td(SR-SUS) Time delay from suspend request - — | 0.25+ CPUclock | ms
until suspend x 3 cycles

- Time from suspend until erase - - 30 + CPU clock us
restart x 1 cycle

td(CMDRST-READY) | Time from when command is forcibly - - 30 + CPU clock us
terminated until reading is enabled x 1 cycle

- Program, erase voltage 1.8 - 55 \%

- Read voltage 1.8 - 55 \%

- Program, erase temperature 0 - 60 °C

- Data hold time (6) Ambient temperature = 85 °C 10 - - year

Notes:

Definition of programming/erasure endurance

The programming and erasure endurance is defined on a per-block basis.

If the programming and erasure endurance is n (n = 1,000), each block can be erased n times. For example, if 1,024 1-byte
writes are performed to different addresses in block A, a 1 Kbyte block, and then the block is erased, the
programming/erasure endurance still stands at one.

However, the same address must not be programmed more than once per erase operation (overwriting prohibited).
Endurance to guarantee all electrical characteristics after program and erase. (1 to Min. value can be guaranteed).

In a system that executes multiple programming operations, the actual erasure count can be reduced by writing to sequential
addresses in turn so that as much of the block as possible is used up before performing an erase operation. For example,
when programming groups of 16 bytes, the effective number of rewrites can be minimized by programming up to 128 groups
before erasing them all in one operation. It is also advisable to retain data on the erasure endurance of each block and limit
the number of erase operations to a certain number.

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

Customers desiring program/erase failure rate information should contact their Renesas technical support representative.
The data hold time includes time that the power supply is off or the clock is not supplied.

RO1DS0011EJ0101 Rev.1.01 RENESAS Page 57 of 102
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R8C/LA3A Group, R8C/LA5A Group, R8C/LABGA Group, R8C/LA8A Group 5. Electrical Characteristics

Table 5.8 Flash Memory (Data flash Block A and Block B) Characteristics
(Vcc =1.8t0 5.5V and Topr =20 to 85 °C (N version)/ -40 to 85 °C (D version), unless
otherwise specified.)

" Standard .
Symbol Parameter Conditions - Unit
Min. | Typ. Max.
- Program/erase endurance (1) 10,000 | - - time
) S
- Byte program time - 150 - us
(program/erase endurance < 10,000 times)
- Block erase time - 0.05 1 s
(program/erase endurance < 10,000 times)
td(SR-SUS) Time delay from suspend request until - — | 0.25+CPUclock | ms
suspend x 3 cycles
- Time from suspend until erase restart - - 30+ CPUclock | ps
x 1 cycle
td(CMDRST-READY) | Time from when command is forcibly — — 30 + CPU clock us
terminated until reading is enabled x 1 cycle
— Program, erase voltage 1.8 — 5.5 \%
- Read voltage 1.8 - 55 \%
- Program, erase temperature —20 () - 85 °C
- Data hold time (7) Ambient temperature = 85 °C 10 - - year

1. Definition of programming/erasure endurance
The programming and erasure endurance is defined on a per-block basis.

If the programming and erasure endurance is n (n = 10,000), each block can be erased n times. For example, if 1,024 1-byte
writes are performed to different addresses in block A, a 1 Kbyte block, and then the block is erased, the
programming/erasure endurance still stands at one.

However, the same address must not be programmed more than once per erase operation (overwriting prohibited).

2. Endurance to guarantee all electrical characteristics after program and erase. (1 to Min. value can be guaranteed).

3. In a system that executes multiple programming operations, the actual erasure count can be reduced by writing to sequential
addresses in turn so that as much of the block as possible is used up before performing an erase operation. For example,
when programming groups of 16 bytes, the effective number of rewrites can be minimized by programming up to 128 groups
before erasing them all in one operation. In addition, averaging the erasure endurance between blocks A and B can further
reduce the actual erasure endurance. It is also advisable to retain data on the erasure endurance of each block and limit the
number of erase operations to a certain number.

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

5. Customers desiring program/erase failure rate information should contact their Renesas technical support representative.

—40 °C for D version.

7. The data hold time includes time that the power supply is off or the clock is not supplied.

o

Suspend request
(FMR21 bit)

FST7 bit

FST6 bit

Clock-dependent
Fixed time time

Access restart

td(SR-sUS)

FST6, FST7: Bits in FST register
FMR21: Bit in FMR2 register

Figure 5.2 Time delay until Suspend
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R8C/LA3A Group, R8C/LA5A Group, R8C/LABGA Group, R8C/LA8A Group 5. Electrical Characteristics

Table 5.13 High-speed On-Chip Oscillator Circuit Characteristics
(Vcc=1.8t0 5.5V and Topr =20 to 85 °C (N version)/ -40 to 85 °C (D version), unless
otherwise specified.)

- Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
- High-speed on-chip oscillator frequency after Vcc=18Vto55V 19.2 20 20.8 MHz
reset —20°C < Topr<85°C
Vcc=18Vto55V 19.0 20 21.0 MHz
—40°C<Topr<85°C
High-speed on-chip oscillator frequency when Vcc=18Vto55V 17.694 | 18.432 | 19.169 | MHz
the FRA4 register correction value is written into | — 20 °C < Topr < 85 °C
the FRA1 register and the FRAS register Vcc=18Vto55V 17.510 | 18.432 | 19.353 | MHz
correction value into the FRAS3 register (1) — 40 °C < Topr < 85 °C
- Oscillation stability time - 5 30 us
- Self power consumption at oscillation Vce =5.0V, Topr =25 °C - 530 - pA
Note:
1. 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 5.14 Low-speed On-Chip Oscillator Circuit Characteristics
(Vcc=1.8t0 5.5V and Topr =-20 to 85 °C (N version)/ -40 to 85 °C (D version), unless
otherwise specified.)

. Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
fOCO-S Low-speed on-chip oscillator frequency 60 125 250 kHz
- Oscillation stability time - - 35 us
- Self power consumption at oscillation Vcc =5.0V, Topr = 25°C - 2 - pA
fOCO-WDT | Low-speed on-chip oscillator frequency for the 60 125 250 kHz
watchdog timer

- Oscillation stability time - - 35 us
- Self power consumption at oscillation Vce =5.0V, Topr = 25°C - 2 - pA

Table 5.15  Power Supply Circuit Characteristics
(Vcc=1.8t0 5.5V, Vss =0V, and Topr = 25 °C, unless otherwise specified.)

- Standard .
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
td(P-R) Time for internal power supply stabilization during - - 2000 us
power-on (1)
Note:

1. Waiting time until the internal power supply generation circuit stabilizes during power-on.
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R8C/LA3A Group, R8C/LASA Group, R8C/LAGA Group, R8C/LABA Group

5. Electrical Characteristics

514 DC Characteristics
Table 5.18  DC Characteristics (1) [4.0 V <Vcc £5.5V]
(Topr =—20t0 85 °C (N version)/ —40 to 85 °C (D version), unless otherwise specified.)
. Standard )
Symbol Parameter Condition - Unit
Min. Typ. | Max.
VoH Output “H” voltage Port P8 (1) Vcc =5V |loH=-20mA |Vcc -2.0| - Vcc \%
Other pins Vcc=5V |loH=-5mA |Vcc-20| - Vcc \%
VoL Output “L” voltage Port P8 (1) Vcec =5V | loL =20 mA - - 2.0 \%
Other pins Vcc =5V |loL =5 mA - - 2.0 \%
VT+VT- | Hysteresis INTO, INTZ, INT2, 0.05 0.5 - \%
KIO, KI, K12, KI3,
Kl4, KI5, K16, KI7,
TRCIOA, TRCIOB,
TRCIOC, TRCIOD,
TRJOIO, TRJ1IO,
TRCTRG, TRCCLK,
ADTRG,
RXDO, CLKO, SSI,
SCL, SDA, SSO
RESET, WKUPO 01 |08 | - |V
IH Input “H” current VI=5V,Vcc=5V — — 5.0 nA
I Input “L” current VI=0V,Vcc=5V - - -5.0 | pA
RpuLLUP | Pull-up resistance VI=0V,Vcc=5V 20 40 80 kQ
RfxIN Feedback | XIN - 2.0 - MQ
resistance
RfxcIN Feedback |XCIN - 14 - MQ
resistance
VRAM RAM hold voltage During stop mode 1.8 - - \%
Note:

1. This applies when the drive capacity of the output transistor is set to High by P8DRR register. When the drive capacity is set
to Low, the value of any other pin applies.
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R8C/LA3A Group, R8C/LASA Group, R8C/LABA Group, R8C/LABA Group

5. Electrical Characteristics

5.2.3 Peripheral Function Characteristics
Table 5.32  A/D Converter Characteristics
(Vcc/Avece = Vref =1.8t0 5.5V, Vss =0V, and Topr = —20 to 85°C (N version)/ -40 to
85°C (D version), unless otherwise specified.)
- Standard )
Symbol Parameter Conditions - Unit
Min. Typ. Max.
- Resolution Vref = AVcc - - 10 Bit
- Absolute accuracy () 10-bit mode | Vref = AVcc=5.0V | ANO to AN11 input - - 3 LSB
Vref = AVcc= 2.2V ANO to AN11 input - - +5 LSB
Vref = AVcc= 1.8V ANO to AN11 input - - +5 LSB
8-bit mode Vref = AVcc=5.0 V ANO to AN11 input - - +2 LSB
Vref = AVcc=2.2V ANO to AN11 input — - +2 LSB
Vref = AVcc =18V ANO to AN11 input — - +2 LSB
6AD A/D conversion clock 4.0 <Vref=AVcc <55V @) 1 - 20 MHz
3.2<Vief=AVcc <55V (1) 1 - 16 MHz
2.7<Vref=AVcc <55V (1) 1 - 10 MHz
1.8<Vwef=AVcc<55V®) 1 - 8 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 - - ms
tsamP Sampling time ¢AD = 20 MHz 0.8 - - us
Ivref Vref current Vee =5V, XIN =1 = ¢AD = 20 MHz - 45 - LA
Vref Reference voltage 1.8 - AVcc \%
VIA Analog input voltage ) 0 - Vret \
OCVREF | On-chip reference voltage 2 MHz < ¢AD < 4 MHz 1.53 1.70 1.87 \%
Notes:

1. The A/D conversion result will be undefined in wait mode, stop mode, power-off 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.

2. This applies when the peripheral functions are stopped.

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.

Table 5.33

Temperature Sensor Characteristics

(VSS =0V and Topr =-20to 85 °C (N version)/-40 to 85 °C (D version), unless

otherwise specified.)

. Standard )
Symbol Parameter Conditions - Unit
Min. Typ. Max.

VTMP Temperature sensor output voltage | 1.8 V < Vref = AVcc < 5.5V 550 600 650 mV
$AD = 1.0 MHz to 5.0 MHz
Ambient temperature = 25 °C

- Temperature coefficient 1.8V <Vref =AVcc <55V - -2.1 - mV/°C
¢AD = 1.0 MHz to 5.0 MHz
Ambient temperature = 25 °C

- Start-up time 1.8V <Vref=AVcc <55V - - 200 us
¢AD = 1.0 MHz to 5.0 MHz

ITmP Operating current 1.8V <Vref =AVcc <55V - 100 - pA
¢AD = 1.0 MHz to 5.0 MHz
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Table 5.37 Flash Memory (Data flash Block A and Block B) Characteristics
(Vcc =1.8t0 5.5V and Topr = —20 to 85°C (N version)/ —40 to 85°C (D version), unless
otherwise specified.)

. Standard .
Symbol Parameter Conditions - Unit
Min. Typ. Max.
- Program/erase endurance (1) 10,000 - - times
@
- Byte program time - 150 - us
(program/erase endurance < 10,000 times)
- Block erase time Internal ROM Capacity: - 0.05 1 s
(program/erase endurance < 10,000 times) | 1 KB x 2
Internal ROM Capacity: - 0.055 1 S
2KBx2
td(SR-SUS) Time delay from suspend request until - - 0.25+CPUclock | ms
suspend x 3 cycles
- Time from suspend until erase restart - - 30 + CPU clock us
x 1 cycle
td(CMDRST-READY) | Time from when command is forcibly - - 30 + CPU clock us
terminated until reading is enabled x 1 cycle
— Program, erase voltage 1.8 - 55 \%
- Read voltage 1.8 - 5.5 \%
- Program, erase temperature -20©) - 85 °C
- Data hold time (7) Ambient temperature = 85 10 - - year
°C

Notes:

1. Definition of programming/erasure endurance
The programming and erasure endurance is defined on a per-block basis.

If the programming and erasure endurance is n (n = 10,000), each block can be erased n times. For example, if 1,024 1-byte
writes are performed to different addresses in block A, a 1 Kbyte block, and then the block is erased, the
programming/erasure endurance still stands at one.

However, the same address must not be programmed more than once per erase operation (overwriting prohibited).

2. Endurance to guarantee all electrical characteristics after program and erase. (1 to Min. value can be guaranteed).

3. Ina system that executes multiple programming operations, the actual erasure count can be reduced by writing to sequential
addresses in turn so that as much of the block as possible is used up before performing an erase operation. For example,
when programming groups of 16 bytes, the effective number of rewrites can be minimized by programming up to 128 groups
before erasing them all in one operation. In addition, averaging the erasure endurance between blocks A and B can further
reduce the actual erasure endurance. It is also advisable to retain data on the erasure endurance of each block and limit the
number of erase operations to a certain number.

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

5. Customers desiring program/erase failure rate information should contact their Renesas technical support representative.

—40°C for D version.
The data hold time includes time that the power supply is off or the clock is not supplied.

N o

Suspend request
(FMR21 bit)

FST7 bit

FST6 bit

) . Clock-dependent
Fixed time time

Access restart

td(SR-SUS)

FST6, FST7: Bits in FST register
FMR21: Bit in FMR2 register

Figure 5.13 Time delay until Suspend
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Table 5.40  Voltage Detection 2 Circuit Characteristics
(Vcc =1.8t0 5.5V and Topr = —20 to 85°C (N version)/ —40 to 85°C (D version), unless
otherwise specified.)

. Standard .
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
Vdet2 Voltage detection level Vdet2_0 (1) At the falling of Vcc 3.70 4.0 4.30 \Y
- Hysteresis width at the rising of Vcc in - 0.10 - \
voltage detection 2 circuit
- Voltage detection 2 circuit response time (2) | In operation | At the falling of Vcc from - 20 150 us
5V to (Vdet2_0-0.1) V
In stop mode | At the falling of Vcc from - 200 500 us
5V to (Vdet2_0-0.1) V
- Voltage detection circuit self power VCA27 =1,Vcc=5.0V - 1.7 - pA
consumption
td(E-A) Waiting time until voltage detection circuit — — 100 us
operation starts ()

Notes:
1. The voltage detection level varies with detection targets. Select the level with the VCA24 bit in the VCAZ2 register.
2. Time until the voltage monitor 2 interrupt request is generated after the voltage passes Vdet2.
3. Necessary time until the voltage detection circuit operates after setting to 1 again after setting the VCA27 bit in the VCA2
register to 0.

Table 5.41  Power-on Reset Circuit Characteristics (1)
(Topr = —20 to 85°C (N version)/ —-40 to 85°C (D version), unless otherwise specified.)

. Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.

trth External power Vcc rise gradient 0 - 50000 | mV/ms

Note:
1. To use the power-on reset function, enable voltage monitor O reset by setting the LVDAS bit in the OFS register to 0.

1 A
Vdeto \ Vdeto @
trth
External trth
Power Vcc
05V <>

Voltage detection 0
circuit response time

tw(por) @ =
L

Internal
reset signal
i » . A
Y L l
1 3 B Y
foco-s foco-s
Notes:

1. Vdeto indicates the voltage detection level of the voltage detection O circuit. Refer to 6. Voltage Detection
Circuit in the User's Manual: Hardware for details.

2. tw(por) indicates the duration the external power Vcc 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 5.14 Power-on Reset Circuit Characteristics
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Table 5.48 DC Characteristics (2) [4.0 V <Vcc <5.5V]
(Topr = —20 to 85°C (N version)/ -40 to 85°C (D version), unless otherwise specified.)

Condition Standard
Oscillation . .
A On-Chip Oscillator Low-Power- i
Symbol | Parameter Circuit o — CPU Clock | Consumption Other Min. T(yag) Max | Unit
. N N b .
XIN @) | XCIN Speed Speed Setting
Icc Power High- 20 MHz| Off Off 125 kHz | No division - - [4.7 (10 | mA
supply - |speed  ITgMHz[ Off Off | 125 kHz | No division - ~ |39 8 [mA
current (1 |clock —
mode 10 MHz| Off Off 125 kHz | No division - - 23| - |mA
20 MHz| Off Off Off No division [FMR27 =1 Flash memory off - |31 - |mA
MSTCRO = BEh [Program operation on RAM
MSTCR1 = 3Fh |Module standby setting
enabled
20 MHz| Off Off 125 kHz | Divide-by-8 - - 18| - |mA
16 MHz| Off Off 125 kHz | Divide-by-8 - - |15 - |mA
10 MHz| Off Off 125 kHz | Divide-by-8 - - 110 - |mA
High- Off Off | 20 MHz | 125 kHz | No division - - |50 11 |mA
glr)fgrﬁ Off Off |20 MHz | 125 kHz | Divide-by-8 - - (21 - [mA
oscilla’t)or Off Off 4 MHz | 125 kHz [Divide-by-16 [MSTCRO = BEh - [09| - [mA
mode MSTCR1 = 3Fh
Low- Off Off Off 125 kHz | No division |FMR27 =1 - | 110|320 | pA
speed VCA20 =0
on-chip Off Off Off | 125 kHz | Divide-by-8 [FMR27 = 1 — |63 220 pA
oscillator VCA20 = 0
mode
Low- Off 32 kHz Off Off No division [FMR27 =1 — | 60 [220| pA
speed VCA20 =0
clock
mode Off [32kHz| Off Off No division [FMSTP = 1 Flash memory off - 46| - [ pA
VCA20 =0 Program operation on RAM
Wait Off Off Off 125 kHz - VCA27 =0 While a WAIT instructionis | — | 9.0 | 50 | pA
mode VCA26 =0 executed
VCA25 =0 Peripheral clock operation
VCA20=1
Off Off Off 125 kHz - VCA27 =0 While a WAIT instruction is - 12833 | pA
VCA26 =0 executed
VCA25=0 Peripheral clock off
VCA20 =1
CM02=1
CM01=1
Off | 32 kHz Off Off - VCA27 =0 While aWAIT [LCD drive - |46 — | pA
VCA26 =0 instruction is |control
VCA25 =0 executed circuit (4)
VCA20=1 Peripheral When
CM02=1 clock off external
CM01=0 Timer RH  |division
operation in |resistors are
real-time used
clock mode
Off | 32 kHz Off Off - VCA27 =0 While a WAIT instructionis | — | 24| — | pA
VCA26 =0 executed
VCA25 =0 Peripheral clock off
VCA20 =1 Timer RH operation in real-
CM02=1 time clock mode
CM01=1
Stop Off Off Off Off - VCA27 =0 Topr = 25°C - (05[22 pA
mode VCA26 =0 Peripheral clock off
VCA25=0
CM10=1
Off Off Off Off - VCA27 =0 Topr = 85°C - 12| - | pA
VCA26 =0 Peripheral clock off
VCA25 =0
CM10=1
Power- Off Off Off Off - - Power-off 0 — (0.01{ 0.1 | pA
off mode Topr = 25°C
Off Off Off Off - - Power-off 0 - [0.03] — [ pA
Topr = 85°C
Off | 32 kHz Off Off - VCA27 =0 Power-off 2 - (18|64 A
VCA26 =0 Topr = 25°C
VCA25=0
CM10=1
Off | 32 kHz Off Off - VCA27 =0 Power-off 2 - |27 - | pA
VCA26 =0 Topr = 85°C
VCA25=0
CM10=1
Notes:
1. Vcc=4.0Vto5.5V, single chip mode, output pins are open, and other pins are Vss.
2. XIN is set to square wave input.
3. Vec=50V
4. VLCD = Vcc, external division resistors are used for VL3 to VL1, 1/3 bias, 1/4 duty, f(FR) = 64 Hz, SEGO to SEG39 are selected, and segment
and common output pins are open. The standard value does not include the current that flows through external division resistors.
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Table 5.50  DC Characteristics (4) [2.7 V <Vcc <4.0V]
(Topr = —20 to 85°C (N version)/ -40 to 85°C (D version), unless otherwise specified.)

Condition Standard
Oscillation On-Chip Low-Power-
Symbol | Parameter Circuit Higﬁ)sullatl_(:)rw CPU Clock | Consumption Other Min. T();E) Max | Unit
. N N h .
XIN @) | XCIN Speed | Speed Setting
lcc Power High- 20 MHz| Off Off | 125 kHz [No division - - | 47|10 |mA
SUPP'Yt W if;ecid T0MHz| Off | Of | 125 kHz |No division - ~ 23] 6 [mA
current - ode  |20MAz| OF | OR Off | No division |FMR27 = 1 Flash memory off (29[ - [mA
MSTCRO = BEh |Program operation on RAM
MSTCR1 = 3Fh [Module standby setting
enabled
20 MHz| Off Off 125 kHz |Divide-by-8 - - 118 — |mA
10 MHz| Off Off | 125 kHz |Divide-by-8 - - 10| - |mA
High- Off Off |20 MHz| 125 kHz |No division — - |50] 11 |mA
glr)fcerﬂ Off | Off |20 MHz| 125 kHz |Divide-by-8 - - [21] - |mA
oscilla?or Off Off |10 MHz| 125 kHz |No division - - 129 - |mA
mode Off Off |10 MHz| 125 kHz |Divide-by-8 - - |15 - |mA
Off Off | 4 MHz | 125 kHz |Divide-by-16 [MSTCRO = BEh - [09| - [mA
MSTCR1 = 3Fh
Low- Off Off Off | 125 kHz | No division |FMR27 = 1 — [106 [ 300 | pA
speed VCA20=0
on-chip off off Off | 125 kHz |Divide-by-8 [FMR27 = 1 — [ 54 [200]( pA
oscillator VCA20 =0
mode
Low- Off |32kHz| Off Off No division |FMR27 =1 — | 54 {200 | pA
speed VCA20 =0
clock
mode Off [32kHz| Off Off  |No division [FMSTP =1 Flash memory off -3 - |pA
VCA20=0 Program operation on RAM
Wait Off Off Off | 125 kHz - VCA27 =0 While a WAIT instruction is - 9.0 50 | pA
mode VCA26 =0 executed
VCA25=0 Peripheral clock operation
VCA20=1
Off Off Off | 125 kHz - VCA27 =0 While a WAIT instruction is - 25|31 | pA
VCA26 =0 executed
VCA25=0 Peripheral clock off
VCA20=1
CM02=1
CM01=1
Off |32kHz| Off Off - VCA27 =0 While a WAIT |LCD drive - 31| - | pA
VCA26 =0 instruction is  |control circuit
VCA25 =0 executed 4)
VCA20=1 Peripheral When external
CM02=1 clock off division
CM01=0 Timer RH resistors are
operation in  |used
real-time clock
mode
Off |32kHz| Off Off - VCA27 =0 While a WAIT instruction is - |17 - | pA
VCA26 =0 executed
VCA25=0 Peripheral clock off
VCA20 =1 Timer RH operation in real-
CM02 =1 time clock mode
CM01=1
Stop Off Off Off Off - VCA27 =0 Topr = 25°C - (05[22 pA
mode VCA26 =0 Peripheral clock off
VCA25=0
CM10=1
Off Off Off Off - VCA27 =0 Topr = 85°C - (12| - | pA
VCA26 =0 Peripheral clock off
VCA25 =0
CM10=1
Power- Off Off Off Off - - Power-off 0 - 0.01{ 0.1 | pA
off mode Topr = 25°C
Off Off Off Off - - Power-off 0 - [0.02] — | pA
Topr = 85°C
Off |32kHz| Off Off - VCA27 =0 Power-off 2 - |13]45]| pA
VCA26 =0 Topr = 25°C
VCA25 =0
CM10=1
Off |32kHz| Off Off - VCA27 =0 Power-off 2 - 122 - | pA
VCA26 =0 Topr = 85°C
VCA25 =0
CM10=1
Notes:
1. Vecc=2.7Vto4.0V,single chip mode, output pins are open, and other pins are Vss.
2. XIN is set to square wave input.
3. Vec=3.0V
4. VLCD = Vcc, external division resistors are used for VL3 to VL1, 1/3 bias, 1/4 duty, f(FR) = 64 Hz, SEGO0 to SEG39 are selected, and segment
and common output pins are open. The standard value does not include the current that flows through external division resistors.
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Table 5.52 DC Characteristics (6) [1.8 V <Vcc <2.7 V]
(Topr = —20 to 85°C (N version)/ -40 to 85°C (D version), unless otherwise specified.)

Condition Standard
Oscillation On-Chip Low-Power-
Symbol | Parameter Circuit HigohscnlatL(;rW CPU Clock | Consumption Other Min. T();E) Max | Unit
. N n h .
XIN @) | XCIN Speed | Speed Setting
Icc Power High- 8 MHz Off Off |125 kHz [No division - - 21| - |mA
supply |speed g NMHz [ Of | OR |125 kHz|Divide-by-8 = —[09] - [mA
current (1) [clock
mode
High- Off Off | 5 MHz | 125 kHz |No division - - |18 5 |mA
gﬁi‘;ﬂ Off Off |5 MHz [125 kHz |Divide-by-8 - —[11] - [mA
ol [ off Off | 4 MHz | 125 kHz|Divide-by-16 [MSTCRO = BEh - o9 = [mA
mode MSTCR1 = 3Fh
Low- Off Off Off 125 kHz | No division |[FMR27 =1 — |106|300| pA
speed VCA20=0
on-chip Off Off Off [125 kHz |Divide-by-8 |[FMR27 = 1 — | 54 [200] pA
oscillator VCA20 = 0
mode
Low- Off |32kHz| Off Off  |No division |FMR27 =1 — | 54 (200 | pA
speed VCA20=0
clock
mode Off |32kHz| Off Off [No division |FMSTP =1 Flash memory off — 3] - [nA
VCA20=0 Program operation on RAM
Wait Off Off Off 125 kHz - VCA27 =0 While a WAIT instruction is - 19.0] 50 | pA
mode VCA26 =0 executed
VCA25=0 Peripheral clock operation
VCA20 =1
Off Off Off |125 kHz - VCA27 =0 While a WAIT instruction is - | 25|31 |pA
VCA26 =0 executed
VCA25=0 Peripheral clock off
VCA20=1
CM02=1
CM01=1
Off [32kHz| Off Off - VCA27 =0 While a WAIT |LCD drive - (24| - | pA
VCA26 =0 instruction is  |control circuit
VCA25 =0 executed @
VCA20 =1 Peripheral When external
CM02 =1 clock off division
CM01 =0 Timer RH resistors are
operation in  |used
real-time clock
mode
Off |32kHz| Off Off - VCA27 =0 While a WAIT instruction is - |17 - | pA
VCA26 =0 executed
VCA25=0 Peripheral clock off
VCA20=1 Timer RH operation in real-
CM02 =1 time clock mode
CM01=1
Stop Off Off Off Off - VCA27 =0 Topr = 25°C - 105]22]|pA
mode VCA26 =0 Peripheral clock off
VCA25=0
CM10=1
Off Off Off Off - VCA27 =0 Topr = 85°C - 12| - | pA
VCA26 =0 Peripheral clock off
VCA25 =0
CM10=1
Power- Off Off Off Off - - Power-off 0 - 10.01{ 0.1 | pA
off mode Topr = 25°C
Off Off Off Off - - Power-off 0 - 10.02 — | pA
Topr = 85°C
Off |32kHz| Off Off - VCA27 =0 Power-off 2 - 12| 4 | pA
VCA26 =0 Topr = 25°C
VCA25 =0
CM10=1
Off |32kHz| Off Off - VCA27 =0 Power-off 2 - 2 - | HA
VCA26 =0 Topr = 85°C
VCA25 =0
CM10=1
Notes: . . . .
1. Vecc=1.8Vto 2.7V, single chip mode, output pins are open, and other pins are Vss.
2. XINis set to square wave input.
3. Vec=22V
4. VLCD = Vcc, external division resistors are used for VL3 to VL1, 1/3 bias, 1/4 duty, f(FR) = 64 Hz, SEGO0 to SEG39 are selected, and segment
and common output pins are open.The standard value does not include the current that flows through external division resistors.
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5.25  AC Characteristics
Table 5.53  Timing Requirements of Synchronous Serial Communication Unit (SSU)
(Vcc=1.8t05.5V,Vss =0V, and Topr = -20 to 85°C (N version)/ -40 to 85°C
(D version), unless otherwise specified.)
. Standard .
Symbol Parameter Conditions - Unit
Min. Typ. Max.
tsucyc SSCK clock cycle time 4 - - tcyc (D
tHI SSCK clock “H” width 0.4 - 0.6 tsucyc
tLo SSCK clock “L” width 0.4 - 0.6 tsucyc
tRISE SSCK clock rising Master - - 1 tcyc (D
time Slave - - 1 us
tFALL SSCK clock falling Master - - 1 tcyc (D
time Slave - - 1 us
tsu SSO, SSI data input setup time 100 - - ns
tH SSO, SSI data input hold time 1 - - tcve (1)
tLEAD o setup time Slave ltcyc + 50 - - ns
tLAG SCS hold time Slave ltcyc + 50 - - ns
top SSO, SSI data output delay time - - ltcyc + 20 ns
tsa SSl slave access time 27V <Vcc<55V - - 1.5tcyc + 100 ns
1.8V<Vcc<27V - - 1.5tcyc + 200 ns
tor SSiI slave out open time 27V<Vcc<55V - - 1.5tcyc + 100 ns
1.8V<Vcc<27V - - 1.5tcyc + 200 ns
Note:
1. 1tcyc = 1/fA(s)
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Table 5.54  Timing Requirements of 12C bus Interface ()
(Vec=1.8t05.5V,Vss =0V, and Topr = -20 to 85°C (N version)/ -40 to 85°C (D version),
unless otherwise specified.)
Symbol Parameter Condition - Standard Unit
Min. Typ. Max.
tscL SCL input cycle time 12tcyc + 600 () - - ns
tscLH SCL input “H” width 3tcyc + 300 (M - - ns
tscLL SCL input “L” width Stcyc + 500 (1) - - ns
tsf SCL, SDA input fall time - - 300 ns
tsp SCL, SDA input spike pulse rejection time - - 1tcyc (D ns
tBUF SDA input bus-free time Stcyc (1) - - ns
tSTAH Start condition input hold time 3tcyc (D) - - ns
tsTAS Retransmit start condition input setup time 3tcyc (1) - - ns
tsTop Stop condition input setup time 3tcyc (1) - - ns
tsbAs Data input setup time 1ltcyc + 40 @) - - ns
tSDAH Data input hold time 10 - - ns
Note:

1. 1tcyc = 1/fA(s)

SDA

SCL

tscLH

tscL

Notes:
1. Start condition
2. Stop condition
3. Retransmit start condition

«<— tSDAH

tsp

tSDAs

tsTop
]

Figure 5.18

I/0 Timing of 12C bus Interface
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Table 5.55  Timing Requirements of External Clock Input (XIN, XCIN)
(Vss =0V and Topr = -20 to 85°C (N version)/ -40 to 85°C (D version), unless otherwise

specified.)
Standard
Symbol Parameter Vce = 2.2V, Topr = 25°C | Vcc =3V, Topr = 25°C Vcc =5V, Topr = 25°C Unit
Min. Max. Min. Max. Min. Max.
tc(XIN) XIN input cycle time 200 - 50 - 50 - ns
TWH(XIN) XIN input “H” width 90 - 24 - 24 - ns
TWL(XIN) XIN input “L” width 90 - 24 - 24 - ns
te(XCIN) XCIN input cycle time 20 - 20 - 20 - us
TWH(XCIN) XCIN input “H” width 10 - 10 - 10 - us
tWL(XCIN) XCIN input “L” width 10 - 10 - 10 - us
B tC(XIN), tC(XCIN) R
tWH(XIN), "
External Clock WHOCIN)
Input )
< TWL(XIN), tWL(XCIN) N

Figure 5.19 External Clock Input Timing

Table 5.56  Timing Requirements of TRJilO (i=0to 2)
(Vss =0V and Topr = -20 to 85°C (N version)/ -40 to 85°C (D version), unless otherwise

specified.)
Standard
Symbol Parameter Vce = 2.2V, Topr = 25°C | Vcc = 3V, Topr = 25°C Vcc =5V, Topr = 25°C Unit
Min. Max. Min. Max. Min. Max.
tc(TRJIO) TRJIlO input cycle time 500 — 300 - 100 — ns
tWH(TRJIO) TRJIIO input “H” width 200 — 120 - 40 — ns
tWL(TRJIO) TRJIIO input “L” width 200 — 120 - 40 — ns
P tC(TRJIO) R
| IWH(TRJIO)
TRJIlO input
_ tWL(TRJIO) N
< >

Figure 5.20 Input Timing of TRJilO
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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.




Notice

1. Allinformation included in this document is current as of the date this document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas

Electronics products listed herein, please confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to additional and different information to

be di by Renesas such as that di: through our website.

2. 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.

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of

products and ication 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.

5. When exporting the 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. You should not use Renesas Electronics products or the 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. 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.

6. Renesas Electronics has used reasonable care in preparing the information included in this document, 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.

7. Renesas Electronics products are classified according to the following three quality grades: "Standard", "High Quality", and "Specific". The recommended applications for each Renesas Electronics product
depends on the product's quality grade, as indicated below. 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 categorized as "Specific" without the prior written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. 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 an application categorized as "Specific* or for which the product is not intended where you have failed to obtain the prior written consent of Renesas Electronics.
The quality grade of each Renesas Electronics product is "Standard" unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.

"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.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; safety equipment; and medical equipment not specifically

designed for life support.

"Specific": Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial life support devices or systems), surgical
implantations, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.
8. 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.

9. 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.

please evaluate the safety of the final products or system manufactured by you.

10. 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.
1

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 as used in this 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.

. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas Electronics.

Because the evaluation of microcomputer software alone is very difficult,
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