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

1. Overview

Table 1.12 Product List for RBC/LA8A Group Current of Oct 2011
Internal ROM Capacity Internal RAM
Part No. Program ROM Data Flash Capacity Package Type Remarks
R5F2LA84ANFP 16 Kbytes 1 Kbyte x 2 2 Kbytes PLQPO080OKB-A N Version
R5F2LA84ANFA 16 Kbytes 1 Kbyte x 2 2 Kbytes PLQPO080JA-A
R5F2LA86ANFP 32 Kbytes 1 Kbyte x 2 2 Kbytes PLQPO0O080OKB-A
R5F2LA86ANFA 32 Kbytes 1 Kbyte x 2 2 Kbytes PLQPO080JA-A
R5F2LA87ANFP 48 Kbytes 1 Kbyte x 2 3.5 Kbytes PLQPO080OKB-A
R5F2LA87ANFA 48 Kbytes 1 Kbyte x 2 3.5 Kbytes PLQPO080JA-A
R5F2LA88ANFP 64 Kbytes 1 Kbyte x 2 3.5 Kbytes PLQPO0O080OKB-A
R5F2LA88ANFA 64 Kbytes 1 Kbyte x 2 3.5 Kbytes PLQPO080JA-A
R5F2LA8BAANFP 96 Kbytes 2 Kbytes x 2 | 5.5 Kbytes PLQPO080OKB-A
R5F2LA8BAANFA 96 Kbytes 2 Kbytes x 2 | 5.5 Kbytes PLQPO080JA-A
R5F2LA8BCANFP 128 Kbytes 2 Kbytes x 2 | 5.5 Kbytes PLQPO080OKB-A
R5F2LA8BCANFA 128 Kbytes 2 Kbytes x 2 | 5.5 Kbytes PLQPO080JA-A
R5F2LA84ADFP 16 Kbytes 1 Kbyte x 2 2 Kbytes PLQPO0O080OKB-A D Version
R5F2LA84ADFA 16 Kbytes 1 Kbyte x 2 2 Kbytes PLQPO080JA-A
R5F2LA86ADFP 32 Kbytes 1 Kbyte x 2 2 Kbytes PLQPO080OKB-A
R5F2LA86ADFA 32 Kbytes 1 Kbyte x 2 2 Kbytes PLQPO080JA-A
R5F2LA87ADFP 48 Kbytes 1 Kbyte x 2 3.5 Kbytes PLQPO0O080OKB-A
R5F2LA87ADFA 48 Kbytes 1 Kbyte x 2 3.5 Kbytes PLQPO080JA-A
R5F2LA88ADFP 64 Kbytes 1 Kbyte x 2 3.5 Kbytes PLQPO080OKB-A
R5F2LA88ADFA 64 Kbytes 1 Kbyte x 2 3.5 Kbytes PLQPO080JA-A
R5F2LA8BAADFP 96 Kbytes 2 Kbytes x 2 | 5.5 Kbytes PLQPO080OKB-A
R5F2LA8BAADFA 96 Kbytes 2 Kbytes x 2 | 5.5 Kbytes PLQPO080JA-A
R5F2LA8BCADFP 128 Kbytes 2 Kbytes x 2 | 5.5 Kbytes PLQPO080OKB-A
R5F2LA8B8CADFA 128 Kbytes 2 Kbytes x 2 | 5.5 Kbytes PLQPO080JA-A
Part No. R5 F2LA8 8 AN EP
Package type:

FP: LQFP (0.5 mm pin-pitch)
FA: LQFP (0.65 mm pin-pitch)

Classification
N: Operating ambient temperature —20 to 85°C
D: Operating ambient temperature —40 to 85°C

DataFlash
A: DataFlash

— | ROM capacity
4: 16KB

6: 32KB

7: 48KB

8: 64KB

A: 96KB

C: 128KB

R8C/LABA Group

R8C/Lx Series

Memory type
F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.4 Correspondence of Part No., with Memory Size and Package of RBC/LA8A Group
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R8C/LA3A Group, R8C/LASA Group, R8C/LAGA Group, R8C/LABA Group

1. Overview

1.3 B

lock Diagrams

Figure 1.5 shows a Block Diagram of R8C/LA3A Group. Figure 1.6 shows a Block Diagram of R8C/LA5A Group.
Figure 1.7 shows aBlock Diagram of RBC/LAGA Group. Figure 1.8 shows aBlock Diagram of R8C/LA8A Group.

I/O por

ts

7

Peripheral functions

Timers

Timer RB (8 bits x 2)
Timer RC (16 bits x 1)
Timer RH

Timer RJ (16 bits x 2)

UART or
clock synchronous serial I/O
(8 bits x 1)

12C bus or SSU
(8 bits x 1)

Watchdog timer
(14 bits)

A/D converter
(10 bits X 5 channels)

Comparator B 1 ch

System clock generation
circuit

XIN-XOUT
High-speed on-chip oscillator
Low-speed on-chip oscillator

XCIN-XCOUT

Low-speed on-chip oscillator
for watchdog timer

LCD drive control circuit

Common output: Max. 4 pins
Segment output: Max. 11 pins
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1. ROM capacity varies with MCU type.
2. RAM capacity varies with MCU type.
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Figure 1.5

Block Diagram of R8C/LA3A Group
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R8C/LA3A Group, R8C/LASA Group, R8C/LAGA Group, R8C/LABA Group 1. Overview
8 8 % 8 % 8 7 8
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XIN-XOUT

Timer RB (8 bits x 2)
Timer RC (16 bits x 1)
Timer RH

Timer RJ (16 bits x 3)

1C bus or SSU
(8 bits x 1)

UART,
clock synchronous serial I/O,
or 12C bus (8 bits x 1)

Watchdog timer
(14 bits)

A/D converter
(10 bits x 12 channels)

Comparator B 2ch

High-speed on-chip oscillator
Low-speed on-chip oscillator
XCIN-XCOUT

Low-speed on-chip oscillator
for watchdog timer

LCD drive control circuit

Common output: Max. 4 pins
Segment output: Max. 40 pins
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1. ROM capacity varies with MCU type.
2. RAM capacity varies with MCU type.

Figure 1.8

Block Diagram of R8C/LABA Group
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R8C/LA3A Group, R8C/LASA Group, R8C/LAGA Group, R8C/LABA Group

2. Central Processing Unit (CPU)

2.

Figure 2.1 shows the CPU Registers. The CPU contains 13 registers. RO, R1, R2, R3, A0, Al, and FB configure a
register bank. There are two sets of register banks.

Central Processing Unit (CPU)

b3t _ _ _ _ _ _ _ _ _ _ _____ b15 b8b7 by
:_ R2 ROH (high-order of RO)| ROL (low-order of RO)
I - R1H (high-order of R1)| R1L (low-order of R1)||
R2 |
R3 |
A0 I
Al |
FB
b19 b15 b0
| INTBH | INTBL |

The 4 high-order bits of INTB are INTBH and
the 16 low-order bits of INTB are INTBL.

b19

PC

b15

USP

ISP

SB

FLG

L

Data registers )

} Address registers ®

Frame base register

Interrupt table register

Program counter

User stack pointer
Interrupt stack pointer

Static base register

Flag register

Carry flag
Debug flag
Zero flag
Sign flag

Register bank select flag

Overflow flag

Interrupt enable flag

Stack pointer select flag
Reserved bit

Processor interrupt priority level

Reserved bit

Note:

1. These registers configure a register bank.
There are two sets of register banks.

Figure 2.1

CPU Registers

R0O1DS0011EJ0101 Rev.1.01
Oct 28, 2011
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R8C/LA3A Group, R8C/LASA Group, R8C/LAGA Group, R8C/LABA Group 2. Central Processing Unit (CPU)

2.8.7 Interrupt Enable Flag (1)

The | flag enables maskable interrupts.
Interrupts are disabled when the | flag is set to 0, and are enabled when the | flagissetto 1. Thel flagissetto O
when an interrupt request is acknowledged.

2.8.8 Stack Pointer Select Flag (U)

ISP is selected when the U flag is set to 0; USP is selected when the U flag is set to 1.
The U flag is set to 0 when a hardware interrupt request is acknowledged or the INT instruction of software
interrupt numbers 0 to 31 is executed.

2.8.9 Processor Interrupt Priority Level (IPL)

IPL is 3 bits wide and assigns processor interrupt priority levels from level 0to level 7.
If arequested interrupt has higher priority than IPL, the interrupt is enabled.

2.8.10 Reserved Bit
If necessary, set to 0. When read, the content is undefined.

RO1DS0011EJ0101 Rev.1.01 RENESAS Page 31 of 102
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R8C/LA3A Group, R8C/LA5A Group, R8C/LABGA Group, R8C/LA8A Group 5. Electrical Characteristics

5. Electrical Characteristics

51 Electrical Characteristics (R8C/LA3A Group and R8C/LAS5A Group)

5.1.1  Absolute Maximum Ratings

Table 5.1 Absolute Maximum Ratings
Symbol Parameter Condition Rated Value Unit
Vcc/AVce | Supply voltage -0.3t06.5 \%
Vi Input voltage | XIN XIN-XOUT oscillation on -0.3t01.9 \%
(oscillation buffer ON) (1)
XIN XIN-XOUT oscillation on -0.3to Vcc+ 0.3 \
(oscillation buffer OFF) (1)
P5_4/VL1 -0.3to VL2 (2 \
P5_5/VL2 VL1 to VL3 \Y,
P5_6/VL3 VL2 to 6.5 \Y
Other pins -0.3to Vcc+ 0.3 \%
Vo Output voltage | XOUT XIN-XOUT oscillation on -0.3t01.9 \%
(oscillation buffer ON) (1)
XOUT XIN-XOUT oscillation on -0.3to Vcc+ 0.3 \
(oscillation buffer OFF) (1)
COMO to COM3 -0.3to VL3 \Y
SEGO to SEG26 -0.3to VL3 \Y
Other pins -0.3to Vcc+ 0.3 \%
Pd Power dissipation —40 °C < Topr< 85 °C 500 mwW
Topr Operating ambient temperature —20 to 85 (N version)/ °C
—40 to 85 (D version)
Tstg Storage temperature —65 to 150 °C
Notes:
1. For the register settings for each operation, refer to 7. I/O Ports and 9. Clock Generation Circuit in the User's Manual:
Hardware.
2. The VL1 voltage should be VCC or below.
R0O1DS0011EJ0101 Rev.1.01 RENESAS Page 52 of 102
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R8C/LA3A Group, R8C/LA5A Group, R8C/LABGA Group, R8C/LA8A Group 5. Electrical Characteristics

Table 5.11  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
5Vto (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 (3)

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 5.12  Power-on Reset Circuit Characteristics (1)
(Topr =—20t0 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 5.3 Power-on Reset Circuit Characteristics
RO1DS0011EJ0101 Rev.1.01 ;{ENESAS Page 60 of 102
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R8C/LA3A Group, R8C/LASA Group, R8C/LAGA Group, R8C/LABA Group

5. Electrical Characteristics

Table 5.16  LCD Drive Control Circuit Characteristics
(Vcc=1.8t05.5V,Vss =0V, and Topr =-20to 85 °C (N version)/
—40to 85 °C (D version), unless otherwise specified.)
. Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
VLCD LCD power supply voltage VLCD = VL3 2.2 - 55 \%
VL2 VL2 voltage VL1 - VL3 \%
VL1 VL1 voltage 1 - VL2 (2 \Y
f(FR) Frame frequency 50 - 180 Hz
ILCD LCD drive control circuit current - @ - pA
Notes:
1. Refer to Table 5.19 DC Characteristics (2), Table 5.21 DC Characteristics (4), and Table 5.23 DC Characteristics (6).
2. The VL1 voltage should be VCC or below.
Table 5.17 Power-Off Mode Characteristics
(Vcc=1.8t05.5V,Vss =0V, and Topr =-20to 85 °C (N version)/
—40 to 85 °C (D version), unless otherwise specified.)
. Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
- Power-off mode operating supply voltage 1.8 - 5.5 \%
RO1DS0011EJ0101 Rev.1.01 RENESANS Page 62 of 102
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R8C/LA3A Group, R8C/LA5A Group, R8C/LABGA Group, R8C/LA8A Group 5. Electrical Characteristics

Table 5.19 DC Characteristics (2) [4.0 V <Vcc <5.5V]
(Topr =—-20t0 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 - - 123 - |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 - 10.01{ 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 SEG26 are selected, and segment
and common output pins are open. The standard value does not include the current that flows through external division resistors.
RO1DS0011EJ0101 Rev.1.01 RENESANAS Page 64 of 102
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R8C/LA3A Group, R8C/LASA Group, R8C/LAGA Group, R8C/LABA Group

5. Electrical Characteristics

Table 5.22 DC Characteristics (5) [1.8 V< Vcc < 2.7 V]
(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) lon=-2mA | Vcc - 0.5 - Vcc \%
Other pins loH=-1mA | Vcc-0.5 - Vce \%
VoL Output “L” voltage Port P8 (1) loL =2 mA - - 0.5 \%
Other pins loL=1mA - - 0.5 \%
VT+VT- | Hysteresis INTO, INT1, INT2, 0.05 0.4 - \%
KIO, KIZ, K12, KI3,
Ki4, KI5, K16, K7,
TRCIOA, TRCIOB,
TRCIOC, TRCIOD,
TRJOIO, TRJ1IO,
TRCTRG, TRCCLK,
ADTRG,
RXDO, CLKO, SSI,
SCL, SDA, SSO
RESET, WKUPO 0.1 0.8 - \
IiH Input “H” current VI=18V,Vcc=18V — — 4.0 HA
I Input “L” current VI=0V,Vcc=18V — — -4.0 HA
RpuLLuP | Pull-up resistance VI=0V,Vcc=18V 85 220 500 kQ
R#xIN Feedback resistance | XIN - 2.0 - MQ
RfxcIN Feedback resistance | XCIN - 14 - MQ
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/LAGA Group, R8C/LABA Group

5. Electrical Characteristics

5.1.5 AC Characteristics
Table 5.24  Timing Requirements of Synchronous Serial Communication Unit (SSU)
(Vcc=1.8t05.5V,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.
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 ()
time Slave - - 1 us
tFALL SSCK clock falling Master - - 1 tcyc ()
time Slave - - 1 us
tsu SSO, SSI data input setup time 100 - - ns
tH SSO, SSI data input hold time 1 - - tcyc (1)
tLEAD SCS 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 SSI slave access time 27V<Vcc<55V - - 1.5tcyc + 100 ns
1.8V<Veec<27V - - 1.5tcyc + 200 ns
tor SSI slave out open time 27V<Vcc<55V - - 1.5tcyc + 100 ns
1.8V<Veec<27V - - 1.5tcyc + 200 ns
Note:
1. 1tcyc = 1/fA(s)

R0O1DS0011EJ0101 Rev.1.01
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R8C/LA3A Group, R8C/LASA Group, R8C/LABA Group, R8C/LABA Group

5. Electrical Characteristics

5.2 Electrical Characteristics (R8C/LABA Group and R8C/LA8A Group)

5.2.1  Absolute Maximum Ratings
Table 5.30  Absolute Maximum Ratings
Symbol Parameter Condition Rated Value Unit
Vcc/AVce | Supply voltage -0.3t06.5 Vv
Vi Input voltage | XIN XIN-XOUT oscillation on -0.3t01.9 \%
(oscillation buffer ON) (1)
XIN XIN-XOUT oscillation on -0.3to Vcc+ 0.3 \%
(oscillation buffer OFF) (1)
P5_4/VL1 -0.3to VL2 (2 \%
P5_5/VL2 VL1 to VL3 \%
P5_6/VL3 VL2 t0 6.5 \Y
Other pins -0.3to Vcc+ 0.3 \%
Vo Output voltage | XOUT XIN-XOUT oscillation on -0.3t01.9 \%
(oscillation buffer ON) (1)
XOUT XIN-XOUT oscillation on -0.3to Vcc+ 0.3 \%
(oscillation buffer OFF) (1)
COMO to COM3 -0.3to0 VL3 \Y
SEGO to SEG39 -0.3to0 VL3 \Y
Other pins -0.3to Vcc+ 0.3 \%
Pd Power dissipation —40°C < Topr < 85°C 500 mwW
Topr Operating ambient temperature —20 to 85 (N version)/ °C
—40 to 85 (D version)
Tstg Storage temperature —65 to 150 °C
Notes:

1. For the register settings for each operation, refer to 7. I/O Ports and 9. Clock Generation Circuit in the User's Manual:
Hardware.

2. The VL1 voltage should be VCC or below.
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R8C/LA3A Group, R8C/LASA Group, R8C/LABA Group, R8C/LABA Group

5. Electrical Characteristics

PO
P1
P2
P3
P4
P5_0to P56
P6
P7 0to P7_6
P8
P9 Oto P9 1

S

30 pF

Figure 5.12 Ports PO to P4, P5 0to P5 6, P6, P7_0to P7_6, P8, and P9 _0to P9 _1 Timing

Measurement Circuit
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R8C/LA3A Group, R8C/LA5A Group, R8C/LABGA Group, R8C/LA8A Group 5. Electrical Characteristics

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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R8C/LA3A Group, R8C/LA5A Group, R8C/LABGA Group, R8C/LA8A Group 5. Electrical Characteristics

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

RO1DS0011EJ0101 Rev.1.01 RENESAS Page 83 of 102
Oct 28, 2011



R8C/LA3A Group, R8C/LA5A Group, R8C/LABGA Group, R8C/LA8A Group 5. Electrical Characteristics

Table 5.45 LCD Drive Control Circuit Characteristics
(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 Condition - Unit
Min. Typ. Max.
VLCD LCD power supply voltage VLCD = VL3 2.2 - 55 \%
VL2 VL2 voltage VL1 - VL3 \Y
VL1 VL1 voltage 1 - VL2 (2 \Y
f(FR) Frame frequency 50 - 180 Hz
ILCD LCD drive control circuit current - @ - pA

Notes:
1. Refer to Table 5.48 DC Characteristics (2), Table 5.50 DC Characteristics (4), and Table 5.52 DC Characteristics (6).

2. The VL1 voltage should be VCC or below.

Table 5.46 Power-Off Mode Characteristics
(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 Condition - Unit
Min. Typ. Max.
- Power-off mode operating supply voltage 1.8 - 55 \%
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R8C/LA3A Group, R8C/LA5A Group, R8C/LABGA Group, R8C/LA8A Group 5. Electrical Characteristics

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.
RO1DS0011EJ0101 Rev.1.01 RENESANS Page 89 of 102

Oct 28, 2011



R8C/LA3A Group, R8C/LA5A Group, R8C/LABGA Group, R8C/LA8A Group 5. Electrical Characteristics

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

5. Electrical Characteristics

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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R8C/LA3A Group, R8C/LASA Group, R8C/LABA Group, R8C/LABA Group Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ] |
P-LQFP80-12x12-050 | PLQPO0080KB-A | 80P6Q-A | 059 |
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60 4
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51: Q 240 2. DIMENSION "*3" DOES NOT
o e b INCLUDE TRIM OFFSET.
=S =
[="= = by
=S -
== =
== =
eng = S| o
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= = E [ 11.9] 12.0] 12.1
8 == 7 A | —[14] —
EELLELEEELLEREL e
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o Index mark AA — | — |17
- 1 0 0.1 ] 0.2
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I T bt | — 018 —
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- © g 0° | — | 10°
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+Jk@ Yo 5 < A © | — (05| —
L X — | — 1 0.08
y |— | —10.08
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Ze | — | 1.25| —
L 03| 05| 07
Li | — ] 10| —
JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP80-14x14-065 | PLQP0080JA-A | FP-80W / FP-80WV | 06g |
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