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

1. Overview

1.1.2

Differences between Groups

Table 1.1 liststhe Differences between Groups, Tables 1.2 and 1.3 list the Programmable |/O Ports Provided for
Each Group, and Tables 1.4 and 1.5 list the LCD Display Function Pins Provided for Each Group.

Figures 1.9 to 1.12 show the pin assignment for each group, and Tables 1.9 to 1.12 list product information.
The explanations in the chapters which follow apply to the R8C/LA8A Group only. Note the differences shown

bel ow.
Table 1.1 Differences between Groups
Item Function R8C/LA3A Group R8C/LASA Group R8C/LAGA Group R8C/LABA Group
I/O Ports Programmable 1/O ports 26 pins 44 pins 56 pins 72 pins
High current drive ports 8 pins 8 pins 8 pins 10 pins
Interrupts INT interrupt pins 5 pins 6 pins 8 pins 8 pins
Timer RJ Timer RJO output pin None None None 1 pin
Timer RJ1 output pin None None None 1 pin
Timer RJ2 1/O pin None None None 1 pin
Timer RJ2 output pin None None None 1 pin
Timer RH Timer RH output pin None 1 pin 1 pin 1 pin
Serial interface UART2 None None 1 pin 1 pin
A/D Converter Analog input pins 5 pins 7 pins 8 pins 12 pins
LCD Drive Segment output pins Max. 11 pins Max. 27 pins Max. 32 pins Max. 40 pins
Control Circuit
Comparator B Analog input voltage 1 pin 2 pins 2 pins 2 pins
Reference input voltage 1 pin 2 pins 2 pins 2 pins
Clock XCIN pin Shared with Dedicated pin Dedicated pin Dedicated pin
XIN pin
XCOUT pin Shared with Dedicated pin Dedicated pin Dedicated pin
XOUT pin
Packages 32-pin LQFP 52-pin LQFP 64-pin LQFP 80-pin LQFP
Note:

1. 1/O ports are shared with 1/0O functions, such as interrupts or timers.
Refer to Tables 1.13 to 1.17, Pin Name Information by Pin Number, for details.
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R8C/LA3A Group, R8C/LASA Group, R8C/LAGA Group, R8C/LABA Group

1. Overview
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Timer RJ (16 bits x 2)

12C bus or SSU
(8 bits x 1)

/0 ports Port PO PortP2 | | PortP3 Port P5
Peripheral functions
UART or System clqck generation
clock synchronous serial I/0 circuit
Timers (8 bits x 1)
XIN-XOUT

High-speed on-chip oscillator
Low-speed on-chip oscillator
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Watchdog timer
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for watchdog timer
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Common output: Max. 4 pins
Segment output: Max. 27 pins

Temperature Sensor R8C CPU core Memory
ROH__| ROL SB ROM @
R1H | RIL Oor
Voltage detection circuit R2 |
R3 SP
! 2
o INTB RAM @
Al
FB [FLe |
Multiplier

PY XTI Y X R Y PR R R YRR R R R R R YR YR R YRR Y YR RN YRR YRR Y YRR YR Y Y N Y ¥N

ccacscsccccnccscccccncnccncccacnscn st acncaccacrccencaeccenecccensaecacnann’

Notes:

1. ROM capacity varies with MCU type.
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Figure 1.6

Block Diagram of R8C/LA5SA Group
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R8C/LA3A Group, R8C/LASA Group, R8C/LAGA Group, R8C/LABA Group 1. Overview

Table 1.21 Pin Functions for RBC/LA8A Group (2)

Iltem Pin Name 1/0 Type Description

12C bus SCL 1/0 Clock I/O pin.
SDA I/0 Data I/O pin.

SSuU SSI I/0 Data I/O pin.
SCsS I/O Chip-select signal I/O pin.
SSCK 1/0 Clock I/O pin.
SSO I/10 Data I/O pin.

Reference voltage |VREF I Reference voltage input pin for the A/D converter.

input

A/D converter ANO to AN11 I A/D converter analog input pins.
ADTRG I AD external trigger input pin.

Comparator B IVCMP1, IVCMP3 | Comparator B analog voltage input pins.
IVREF1, IVREF3 | Comparator B reference voltage input pins.

I/O ports PO_0to PO_7, 1/0 CMOS /0 ports. Each port has an I/O select direction register,
P1 OtoP1 7, allowing each pin in the port to be directed for input or output
P2_0to P2_7, individually.
P3_0to P3_7, Any port set to input can be set to use a pull-up resistor or not
P4 _0to P4 7, by a program.
P5_0to P5_6, Ports P7_0, P7_1 and P8 can be used as LED drive ports.
P6_0to P6_7
P7_0to P7_6,
P8 0to P8 7,
P9 0,P9 1

Segment output SEGO to SEG39 o LCD segment output pins.

Common output COMO to COMS, 0] LCD common output pins.
COMEXP

LCD power supply |VL1 I Apply the following voltage: 1 V < VL1 <VCC and VL1 < VL2.
VL2 I Apply the following voltage: VL2 <5.5V and VL1 <VL2 < VL3.
VL3 I Apply the following voltage: VL3 <5.5V and VL2 < VL3.

I: Input O: Output 1/0: Input and output

Note:

1. Contact the oscillator manufacturer for oscillation characteristics.
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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

5. Electrical Characteristics

5.1.3 Peripheral Function Characteristics
Table 5.3 A/D Converter Characteristics
(Vcc/Avee = 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 ANG input - - 3 LSB
Vref = AVcc= 2.2V ANO to ANG input - - +5 LSB
Vref = AVcc= 1.8V ANO to ANG input - - +5 LSB
8-bit mode Vref = AVcc=5.0 V ANO to ANG input - - +2 LSB
Vref = AVcc=2.2V ANO to ANG input — - +2 LSB
Vref = AVcc =18V ANO to ANG 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 <Vref=AVcc <55V (1) 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 3) 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 5.4

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

5. Electrical Characteristics

Table 5.5 Gain Amplifier 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.
VGAIN Gain amplifier operating range 0.4 — AvVcc -1.0 \%
oAD A/D conversion clock 1 — 5 MHz
Table 5.6 Comparator 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 Condition - Unit
Min. Typ. Max.
Vref IVREF1, IVREF3 input reference voltage 0 - Vcc-1.4 \%
Vi IVCMP1, IVCMP3 input voltage -0.3 - Vecec+0.3 \%
- Offset - 5 100 mVv
td Comparator output delay time (1) Vi = Vref £ 100 mV - - 1 us
Icmp Comparator operating current Vcc=5.0V — 12 - LA
Note:
1. When the digital filter is disabled.
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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
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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/LA5A Group, R8C/LABGA Group, R8C/LA8A Group 5. Electrical Characteristics

Table 5.21 DC Characteristics (4) [2.7 V <Vcc <4.0V]
(Topr =—-20t0 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 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.
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R8C/LA3A Group, R8C/LASA Group, R8C/LAGA Group, R8C/LABA Group

5. Electrical Characteristics

SSCK (output)
(CPOS =1)

SSCK (output)
(CPOS =0)

SSO (output)

SSI (input)

SSCK (output)
(CPOS =1)
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Figure 5.4

I/0 Timing of Synchronous Serial Communication Unit (SSU) (Master)
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Table 5.26  Timing Requirements of External Clock Input (XIN, XCIN)
(Vss =0V and Topr = -20to 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

< TC(XIN), tC(XCIN)
tWH(XIN),
External Clock L WHIXCIN)

Input

TWL(XIN), tWL(XCIN)

<
<

Figure 5.8 External Clock Input Timing

Table 5.27  Timing Requirements of TRJilO (i =0 or 1)
(Vss =0V and Topr =-20to 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 5.9 Input Timing of TRJilO
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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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Table 5.34  Gain Amplifier 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.
VGAIN Gain amplifier operating range 0.4 - AVCC-1.0 \%
oAD A/D conversion clock 1 - 5 MHz
Table 5.35  Comparator 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 Condition - Unit
Min. Typ. Max.
Vref IVREF1, IVREF3 input reference voltage 0 - Vec-1.4 \%
Vi IVCMP1, IVCMP3 input voltage -0.3 - Vcec+0.3 \%
- Offset - 5 100 mVv
td Comparator output delay time (1) Vi = Vref £ 100 mV - - 1 us
Icmp Comparator operating current Vcc=5.0V — 12 - HA
Note:
1. When the digital filter is disabled.
Table 5.36 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 Internal ROM Capacity: - 0.12 - s
16 KB, 32 KB, 48 KB, 64 KB
Internal ROM Capacity: - 0.2 - S
96 KB, 128 KB
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

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 = 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).

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. 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.

6. The data hold time includes time that the power supply is off or the clock is not supplied.
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Table 5.38  Voltage Detection 0 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.
Vdeto Voltage detection level Vdet0_0 () 1.8 190 | 2.05 \Y
Voltage detection level Vdet0_1 () 215 | 235 | 250 \Y%
Voltage detection level Vdet0_2 (1) 270 | 2.85 | 3.05 \Y,
Voltage detection level Vdet0_3 () 3.55 | 3.80 | 4.05 \Y,
- Voltage detection O circuit In operation | At the falling of Vcc from 5V - 50 500 us
response time (3) to (Vdet0_0-0.1) V
In stop mode | At the falling of Vcc from 5V - 100 500 us
to (Vdet0O_0-0.1) V
- Voltage detection circuit self power | VCA25=1,Vcc=5.0V - 15 - pA
consumption
td(E-A) Waiting time until voltage detection - - 100 us
circuit operation starts (2)
Notes:

1. Select the voltage detection level with bits VDSELO and VDSEL1 in the OFS register.
2. Necessary time until the voltage detection circuit operates when setting to 1 again after setting the VCA25 bit in the VCA2 register to 0.
3. Time until the voltage monitor O reset is generated after the voltage passes Vdeto.

Table 5.39  Voltage Detection 1 Circuit Characteristics
(Vcc =1.8t0 5.5V 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.
Vdet1 Voltage detection level Vdetl 0 (1) At the falling of Vcc 2.00 2.20 2.40 \Y
Voltage detection level Vdet1_1 () At the falling of Vcc 215 | 235 | 255 \Y
Voltage detection level Vdetl 2 (1) At the falling of Vcc 2.30 2.50 2.70 \
Voltage detection level Vdetl 3 (1) At the falling of Vcc 2.45 2.65 2.85 \
Voltage detection level Vdetl 4 (1) At the falling of Vcc 2.60 2.80 3.00 \
Voltage detection level Vdetl 5 () At the falling of Vcc 2.75 2.95 3.15 \
Voltage detection level Vdetl 6 () At the falling of Vcc 2.85 3.10 3.40 \
Voltage detection level Vdetl 7 (1) At the falling of Vcc 3.00 3.25 3.55 \
Voltage detection level Vdetl_8 (1) At the falling of Vcc 3.15 3.40 3.70 \
Voltage detection level Vdetl_9 (1) At the falling of Vcc 3.30 3.55 3.85 \Y
Voltage detection level Vdetl_A () At the falling of Vcc 345 | 3.70 | 4.00 \Y
Voltage detection level Vdetl B () At the falling of Vcc 3.60 3.85 4.15 \
Voltage detection level Vdetl_C (1) At the falling of Vcc 3.75 | 4.00 | 4.30 \Y
Voltage detection level Vdetl D (1) At the falling of Vcc 3.90 4.15 4.45 \
Voltage detection level Vdetl E (1) At the falling of Vcc 4.05 4.30 4.60 \
Voltage detection level Vdetl F (1) At the falling of Vcc 4.20 4.45 4,75 Y,
- Hysteresis width at the rising of Vccin | Vdetl_0 to Vdetl_5 selected - 0.07 - \%
voltage detection 1 circuit Vdetl_6 to Vdetl F selected - 0.10 - v
- Voltage detection 1 circuit response In operation | At the falling of Vcc from - 60 150 us
time @ 5V to (Vdetl_0-0.1) V
In stop mode | At the falling of Vcc from - 250 500 us
5V to (Vdetl 0-0.1)V
- Voltage d(_etection circuit self power VCA26 =1,Vcc=5.0V - 1.7 - pA
consumption
td(E-A) Waiting time until voltage detection - - 100 us
circuit operation starts ()
Notes:

1. Select the voltage detection level with bits VD1S0 to VD1S3 in the VDL1LS register.

2. Time until the voltage monitor 1 interrupt request is generated after the voltage passes Vdet1.
3. Necessary time until the voltage detection circuit operates when setting to 1 again after setting the VCA26 bit in the VCA2 register to 0.
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Table 5.42 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 5.43 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 Vcec =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 5.44  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 ()
Note:

1. Waiting time until the internal power supply generation circuit stabilizes during power-on.
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5.2.4 DC Characteristics
Table 5.47  DC Characteristics (1) [4.0 V <Vcc £5.5V]
(Topr =20 to 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 P7_0, P7_1,P8 () |Vcc =5V |loH=-20 mA |Vcc-2.0| - Vcce \
Other pins Vcc=5V |[loH=-5mA |Vcc-20| - Vcc \%
VoL Output “L" voltage Port P7_0, P7_1, P8 (1) | Vcc =5V | loL =20 mA - - 2.0 \
Other pins Vcc =5V |loL =5 mA - - 2.0 \%
VT+VT- | Hysteresis | |NTO INTL. INT2 0.05 0.5 - \%
INT3, INT4, INT5,
INT6, INT7,__
Kl4, KI5, K16, K17,
TRCIOA, TRCIOB,
TRCIOC, TRCIOD,
TRJOIO, TRJ1IO,
TRJ210, TRCTRG,
TRCCLK, ADTRG,
RXDO0, RXD2, CLKO,
CLK2, SSI, SCL,
SDA, SSO
RESET, WKUPO 01 |08 | - |V
IH Input “H” current VI=5V,Vcc=5V - - 5.0 UA
I Input “L” current VI=0V,Vcc=5V - - -5.0 | pA
RpuLLUP | Pull-up resistance VI=0V,Vcc=5V 20 40 80 kQ
R#XIN 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 registers P7DRR and P8DRR. When the drive
capacity is set to Low, the value of any other pin applies.
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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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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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Figure 5.17 1/0 Timing of Synchronous Serial Communication Unit (SSU) (Clock Synchronous
Communication Mode)
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Package Dimensions

Diagrams showing the latest package dimensions and mounting information are available in the “Packages’ section of
the Renesas Electronics web site.

JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ] |
P-LQFP32-7x7-0.80 | PLQP0032GB-A | 32P6U-A | 029 |
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