E*)( l Renesas Electronics America Inc - R5SF2L35CCNFP#30 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group 1. Overview

Table 1.10 Product List for RBC/L3AC Group Current of Apr 2011
Internal ROM Capacity Internal RAM
Part No. Program ROM Data Flash Capacity Package Type Remarks

R5F2L3A7CNFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO0100KB-A N Version
R5F2L3A7CNFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PRQP0100JD-B

R5F2L3A8CNFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0100KB-A

R5F2L3A8CNFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PRQP0100JD-B

R5F2L3AACNFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0100KB-A

R5F2L3AACNFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PRQP0100JD-B

R5F2L3ACCNFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0100KB-A

R5F2L3ACCNFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PRQP0100JD-B

R5F2L3A7CDFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO0100KB-A D Version
R5F2L3A7CDFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PRQP0100JD-B

R5F2L3A8CDFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0100KB-A

R5F2L3A8CDFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PRQP0100JD-B

R5F2L3AACDFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0100KB-A

R5F2L3AACDFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PRQP0100JD-B

R5F2L3ACCDFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0100KB-A

R5F2L3ACCDFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PRQP0100JD-B

Part No. R5F2L3ACCNEP

Package type:
FP: LQFP (0.50 mm pin pitch)
FA: QFP (0.65 mm pin pitch)

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

—P—— ROM capacity
7: 48 KB

8: 64 KB

A: 96 KB

C: 128 KB

R8C/L3AC 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 R8C/L3AC Group
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

1. Overview
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R8C/L3AC Group

PLQPO100KB-A (100P6Q-A)
(top view)
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2. Confirm the pin 1 position on the package by referring to the package dimensions.

6_0/SEG44/TRDIOAO/TRDCLK

10_0/(TRDIOAO/TRDCLK/KIO)

Figure 1.12

Pin Assignment (Top View) of PLQP0100KB-A Package
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

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

[«4—p> P6_0/SEG44/TRDIOAO/TRDCLK

P10_0/(TRDIOAQ/TRDCLK/KIO)

Figure 1.13

Pin Assignment (Top View) of PRQP0100JD-B Package
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

1. Overview

Table 1.13 Pin Name Information by Pin Number (3)
Pin Number 1/0 Pin Functions for Peripheral Modules
L3ac |L3sc | L3ec |Lssc| €O | port . Serial g | A/D Converter, | LCDdrive
(Note 2) Pin Interrupt Timer Interface SSuU bus D/A Converter, ct_)ntrpl
Comparator B circuit
85 [87] 68 49 40 PO_5 AN9 SEG5
86 [88] 69 50 41 PO_4 AN8 SEG4
87[89] | 70 | 51 | 42 PO_3 AN7 SEG3
88[90] | 71 | 52 | 43 PO_2 ANG SEG2
89[1] | 72 | 53 | 44 PO_1 ANS SEG1
90[92] | 73 | 54 | 45 P0_0 AN4 SEGO
91[93] | 74 55 46 VL1
92[94] | 75 | 56 | 47 VL2
93[95] | 76 | 57 VL3
947T96] | 77 | 58 | 48 P12_3 CL2
95[97] | 78 59 49 P12_2 CL1
96[98] | 79 60 50 VL4
97 [99] P13_7 TRGCLKB AN19
98 [100] P13_6 TRGIOB AN18
99 [1] P13 5 TRGCLKA AN17
100 [2] P13 4 TRGIOA AN16
Notes:

1. The pin in parentheses can be assigned by a program.
2. The number in brackets indicates the pin number for the 100P6F package.
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group 2. Central Processing Unit (CPU)

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

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

2.2 Address Registers (A0 and Al)

A0 is a 16-bit register for address register indirect addressing and address register relative addressing. It is aso
used for transfer, arithmetic, and logic operations. Al isanalogousto AO. Al can be combined with AQ and as a 32-
bit address register (A1AO0).

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

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

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

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

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

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

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

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

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

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

2.8.4  Sign Flag (S)

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

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

2.8.6 Overflow Flag (O)
The O flag is set to 1 when an operation results in an overflow; otherwise to 0.
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group 4. Special Function Registers (SFRs)

4. Special Function Registers (SFRs)

An SFR (special function register) is a control register for a peripheral function. Tables 4.1 to 4.16 list SFR
Informations and Table 4.17 lists the ID Code Areas and Option Function Select Area. The description offered in this
chapter is based on the R8BC/L3AC Group.

Table 4.1 SFR Information (1) W

Address Register Symbol After Reset
0000h
0001h
0002h
0003h
0004h Processor Mode Register 0 PMO 00h
0005h Processor Mode Register 1 PM1 00h
0006h System Clock Control Register 0 CMO 00100000b
0007h System Clock Control Register 1 CM1 00100000b
0008h Module Standby Control Register MSTCR 00h
0009h System Clock Control Register 3 CM3 00h
000Ah Protect Register PRCR 00h
000Bh Reset Source Determination Register RSTFR XXh @)
000Ch Oscillation Stop Detection Register OCD 00000100b
000Dh Watchdog Timer Reset Register WDTR XXh
000Eh Watchdog Timer Start Register WDTS XXh
000Fh Watchdog Timer Control Register WDTC 00111111b
0010h
0011h
0012h
0013h
0014h
0015h High-Speed On-Chip Oscillator Control Register 7 FRA7 When shipping
0016h
0017h
0018h
0019h
001Ah
001Bh
001Ch Count Source Protection Mode Register CSPR 00h
10000000b (3)
001Dh
001Eh
001Fh
0020h Power-Off Mode Control Register 0 POMCRO X0000000b
0021h
0022h
0023h High-Speed On-Chip Oscillator Control Register 0 FRAO 00h
0024h High-Speed On-Chip Oscillator Control Register 1 FRA1 When shipping
0025h High-Speed On-Chip Oscillator Control Register 2 FRA2 00h
0026h On-Chip Reference Voltage Control Register OCVREFCR 00h
0027h
0028h
0029h High-Speed On-Chip Oscillator Control Register 4 FRA4 When Shipping
002Ah High-Speed On-Chip Oscillator Control Register 5 FRA5 When Shipping
002Bh High-Speed On-Chip Oscillator Control Register 6 FRA6 When Shipping
002Ch
002Dh
002Eh
002Fh High-Speed On-Chip Oscillator Control Register 3 FRA3 When shipping
0030h Voltage Monitor Circuit Control Register CMPA 00h
0031h Voltage Monitor Circuit Edge Select Register VCAC 00h
0032h
0033h Voltage Detect Register 1 VCA1l 00001000b
0034h Voltage Detect Register 2 VCA2 00h 4
00100000b ()
0035h
0036h Voltage Detection 1 Level Select Register VD1LS 00000111b
0037h
0038h Voltage Monitor O Circuit Control Register VWO0C 1100X010b (4)
1100X011b )
003%9h Voltage Monitor 1 Circuit Control Register VW1C 10001010b
X: Undefined
Notes:

1. Blank spaces are reserved. No access is allowed.

2. The CWR bitin the RSTFR register is set to 0 after power-on, voltage monitor O reset, or exit from power-off mode. Hardware reset, software
reset, or watchdog timer reset does not affect this bit.

3. The CSPROINI bit in the OFS register is set to 0.

4. The LVDAS bit in the OFS register is set to 1.

5. The LVDAS bit in the OFS register is set to 0.
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

4. Special Function Registers (SFRs)

Table 4.3

SFR Information (3) (1)

Address

Register

Symbol

After Reset

0080h

DTC Activation Control Register

DTCTL

00h

0081h

0082h

0083h

0084h

0085h

0086h

0087h

0088h

DTC Activation Enable Register 0

DTCENO

00h

0089h

DTC Activation Enable Register 1

DTCEN1

00h

008Ah

DTC Activation Enable Register 2

DTCEN2

00h

008Bh

DTC Activation Enable Register 3

DTCEN3

00h

008Ch

DTC Activation Enable Register 4

DTCEN4

00h

008Dh

DTC Activation Enable Register 5

DTCENS

00h

008Eh

DTC Activation Enable Register 6

DTCENG6

00h

008Fh

0090h

0091h

0092h

0093h

0094h

0095h

0096h

0097h

0098h

0099h

009Ah

009Bh

009Ch

009Dh

009Eh

009Fh

00AOh

UARTO Transmit/Receive Mode Register

UOMR

00h

00A1h

UARTO Bit Rate Register

UOBRG

XXh

00A2h

00A3h

UARTO Transmit Buffer Register

uoTB

XXh
XXh

00A4h

UARTO Transmit/Receive Control Register 0

UoCo

00001000b

00A5h

UARTO Transmit/Receive Control Register 1

uoC1

00000010b

00A6h

00A7h

UARTO Receive Buffer Register

UORB

XXh
XXh

00A8h

UART2 Transmit/Receive Mode Register

U2MR

00h

00A9h

UART2 Bit Rate Register

U2BRG

XXh

00AAh

00ABh

UART2 Transmit Buffer Register

u2TB

XXh
XXh

00ACh

UART2 Transmit/Receive Control Register 0

U2Co

00001000b

00ADh

UART2 Transmit/Receive Control Register 1

u2C1

00000010b

00AEh

00AFh

UART2 Receive Buffer Register

U2RB

XXh
XXh

00BOh

UART2 Digital Filter Function Select Register

URXDF

00h

00B1h

00B2h

00B3h

00B4h

00B5h

00B6h

00B7h

00B8h

00B9h

00BAh

00BBh

UART?2 Special Mode Register 5

U2SMR5

00h

00BCh

UART2 Special Mode Register 4

U2SMR4

00h

00BDh

UART?2 Special Mode Register 3

U2SMR3

000X0X0Xb

00BEh

UART2 Special Mode Register 2

U2SMR2

X0000000b

00BFh

UART?2 Special Mode Register

U2SMR

X0000000b

X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

4. Special Function Registers (SFRs)

Table 4.16  SFR Information (16) M

Address Register Symbol After Reset

2CFOh DTC Control Data 22 DTCD22 XXh

2CF1h XXh

2CF2h XXh

2CF3h XXh

2CF4h XXh

2CF5h XXh

2CF6h XXh

2CF7h XXh

2CF8h DTC Control Data 23 DTCD23 XXh

2CF9h XXh

2CFAh XXh

2CFBh XXh

2CFCh XXh

2CFDh XXh

2CFEh XXh

2CFFh XXh

2D00h
[ 2FFFh ] [
X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
Table 4.17 ID Code Areas and Option Function Select Area
| Address | Area Name | Symbol | After Reset |
| FFDBh [ Option Function Select Register 2 [OFs2 [ (Note 1) |
[ FFDFh ]I [ (Note 2) |
[ FFE3n [ID2 [(Note 2) |
[ FFEBh [D3 [ (Note 2) |
[ FFEFn [D4 [ (Note 2) |
[ FFF3n  [ID5 [ (Note 2) |
[ FFF7n  [D6 [ (Note 2) |
[ FFFBR [ID7 [ (Note 2) |
[ FFFFh [ Option Function Select Register [ OFS [ (Note 1) |
Notes:

1. The option function select area is allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a program.
Do not write additions to the option function select area. If the block including the option function select area is erased, the option function select
area is set to FFh.
When blank products are shipped, the option function select area is set to FFh. It is set to the written value after written by the user.
When factory-programming products are shipped, the value of the option function select area is the value programmed by the user.

2. The ID code areas are allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a program.

Do not write additions to the ID code areas. If the block including the ID code areas is erased, the ID code areas are set to FFh.
When blank products are shipped, the ID code areas are set to FFh. They are set to the written value after written by the user.
When factory-programming products are shipped, the value of the ID code areas is the value programmed by the user.
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5. Electrical Characteristics

PO
P1

P2

P3

P4

P5_0to P5_3
P6

P7

P10

P11

P12_0to P12_3
P13

S H

30 pF

Figure 5.1 Ports PO to P4, P5_0to P5_3, P6, P7, P10, P11, P12_0to P12_3, and P13 Timing

Measurement Circuit
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group 5. Electrical Characteristics

Table 5.4 D/A Converter Characteristics
(Vcc/Avee = Vref = 2.7 to 5.5 V 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 — — 8 Bit
— Absolute accuracy — — 25 LSB
tsu Setup time — — 3 us
Ro Output resistor — 6 — kQ
Ivref Reference power input current (Note 1) — — 15 mA

Note:
1. This applies when one D/A converter is used and the value of the DAI register (i = 0 or 1) for the unused D/A converter is 00h.

The resistor ladder of the A/D converter is not included.

Table 5.5 Comparator B Characteristics
(Vcc =2.7to 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 mV
td Comparator output delay time V) Vi = Vref £ 100 mV — 0.1 — us
Icmp Comparator operating current Vcc=5.0V — 17.5 — LA
Note:
1. When the digital filter is disabled.
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5. Electrical Characteristics

Table 5.8 Voltage Detection 0 Circuit Characteristics
(Vcc =1.8to0 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) 1.80 | 1.90 | 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 (1) 355 | 3.80 | 4.05 \Y,
— Voltage detection O circuit response time (3) At the falling of Vcc from 5V — 6 150 us
to (Vdet0_0-0.1) V
— Voltage detection circuit self power consumption |[VCA25=1,Vcc=5.0V — 15 — pA
td(E-A) Waiting time until voltage detection circuit — — 100 us
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 5.9 Voltage Detection 1 Circuit Characteristics
(Vcc =1.8to0 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.
Vdet1 Voltage detection level Vdetl 0 () At the falling of Vcc 2.00 2.20 2.40 \
Voltage detection level Vdetl 1 () At the falling of Vcc 215 | 235 | 255 \
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 245 2.65 2.85 \
Voltage detection level Vdetl_4 (1) At the falling of Vcc 2.60 | 2.80 | 3.00 \Y
Voltage detection level Vdetl 5 () At the falling of Vcc 2.75 2.95 3.15 \Y
Voltage detection level Vdetl_6 () At the falling of Vcc 2.85 | 3.10 | 3.40 \Y
Voltage detection level Vdetl 7 (1) At the falling of Vcc 3.00 | 3.25 | 355 \
Voltage detection level Vdetl 8 () At the falling of Vcc 3.15 | 3.40 | 3.70 \
Voltage detection level Vdetl 9 () At the falling of Vcc 330 | 355 | 3.85 \
Voltage detection level Vdetl A (1) At the falling of Vcc 3.45 3.70 4.00 \Y;
Voltage detection level Vdetl B (1) At the falling of Vcc 3.60 3.85 4.15 \Y;
Voltage detection level Vdetl C ) 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 | 415 | 445 \Y
Voltage detection level Vdetl E (1) At the falling of Vcc 4.05 4.30 4.60 \Y
Voltage detection level Vdetl F (1) At the falling of Vcc 4.20 4.45 4,75 \Y;
— Hysteresis width at the rising of Vcc in voltage Vdetl O to Vdetl_5 — 0.07 — \
detection 1 circuit selected
Vdetl 6 to Vdetl_F — 0.10 — \
selected
— Voltage detection 1 circuit response time (2) At the falling of Vcc from — 60 150 us
5V to (Vdetl_0-0.1) V
— Voltage detection circuit self power consumption VCA26=1,Vcc=5.0V — 1.7 — pA
td(E-A) Waiting time until voltage detection circuit operation — — 100 us
starts )
Notes:
1. Select the voltage detection level with bits VD1S0 to VD1S3 in the VDI1LS 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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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group 5. Electrical Characteristics

Table 5.15 LCD Drive Control Circuit Characteristics
(Vec=1.8t05.5V,Vss =0V, and Topr = -20 to 85°C (N version) / —40 to 85°C
(D version), unless otherwise specified.)

L Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
VLCD LCD power supply voltage VLCD = VL4 2.2 — 55 \
VL3 VL3 voltage VL2 — VL4 \Y
VL2 VL2 voltage R8C/L35C VL1 — VL4 \
R8C/L36C, R8C/L38C, R8C/L3AC| VL1 — VL3 \Y
VL1 VL1 voltage 1 — vL2® | VvV
— VL1 internally-generated voltage accuracy Setting | Setting | Setting Vv
@ voltage | voltage | voltage
-0.2 +0.2
f(FR) Frame frequency 50 — 180 Hz
ILCD LCD drive control circuit current — (Note 2) — pA

Notes:
1. The voltage is selected with bits LVLSO to LVLS3 in the LCR1 register.
2. Referto Table 5.18 DC Characteristics (2), Table 5.20 DC Characteristics (4), and Table 5.22 DC Characteristics (6).
3. The VL1 voltage should be VCC or below.

Table 5.16 Power-Off Mode Characteristics
(Vec=2.2t05.5V,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 2.2 — 5.5 \%
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group 5. Electrical Characteristics

54 DC Characteristics

Table 5.17  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 P10, P11 (1) Vcec =5V lon =-20 mA Vce -2.0 — Vcc \%
Other pins Vcc =5V loH = -5 mA Vcc -2.0 — Vcc \%
XOouT Vce =5V loH = —200 pA 1.0 — — \
VoL Output “L” voltage | Port P10, P11 (1) Vce =5V loL =20 mA — — 2.0 \%
Other pins Vcc =5V loL =5 mA — — 2.0 \%
XOouT Vce =5V loL = 200 pA — — 0.5 \
VT+VT- | Hysteresis INTO, INTZ, INT2, 0.05 0.5 — \
INT6, INT7,

Kl4, KI5, KI6, Kl7,
TRAIO,

TRCIOA, TRCIOB,
TRCIOC, TRCIOD,
TRDIOAO, TRDIOBO,
TRDIOCO, TRDIODO,
TRDIOAL, TRDIOB1,
TRDIOC1, TRDIOD1,
TRCTRG, TRCCLK,
TRGCLKA,
TRGCLKB, TRGIOA,
TRGIOB, ADTRG,
RXDO0, RXD1, RXD2,
CLKO, CLK1, CLK2,
SSI, SCL, SDA, SSO

RESET, WKUPO 0.1 1.0 — Vv

IIH Input “H” current VI=5.0V,Vcc=50V — — 5.0 HA

liL Input “L” current VI=0V,Vcc=5.0V — — -5.0 pA

RpuLLup | Pull-up resistance VI=0V,Vcc=5.0V 25 50 100 kQ

RixIN Feedback XIN — 0.3 — MQ
resistance

RxcIN 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 PLODRR and P11DRR. When the drive
capacity is set to Low, the value of any other pin applies.
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group 5. Electrical Characteristics

Table 5.22 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 . Oscillator CPU Consumption Other Min. 1 TYP: [ Max. Unit
XIN [y 1N High-Speed | Low- | Clock Setting @3)
®) (fOCO-F) |Speed
lcc Power High- 5 Off Off 125 |No — — 22| — |mA
supply speed |MHz kHz |division
current (1) |clock 5 | Off Off 125 |Divide- — — [08] — [mA
mode MHz kHz |by-8
High- off | Off | 5MHz 125 [No — — [ 25| 10 | mA
speed kHz |division
on-chip ["Off | Off | 5MHz | 125 |Divide- — — 17— |mA
oscillator kHz |by-8
mode Off | Off | 4MHz | 125 |Divide- [MSTIIC = 1 —T1]|—]|mA
kHz |by-16 [MSTTRD =1
MSTTRC =1
MSTTRG =1
Low- Off | Off Off 125 |Divide- |[FMR27 = 1 — [ 90 [ 300 pA
speed kHz |by-8 |VCA20=0
on-chip
oscillator
mode
Low- off | 32 Off Off |No FMR27 =1 — | 90 | 400 | pA
speed kHz division|{VCA20 = 0
clock Off | 32 Off Off |No FMSTP =1 |Flash memory off — |45 | = A
mode kHz division|VCA20 =0 |Program operation on RAM
Wait off | Off Off 125 — |VCA27 =0 |While a WAIT instruction is executed — [ 15| 90 | pA
mode kHz VCA26 =0 |[Peripheral clock operation
VCA25 =0
VCA20=1
Off | Off Off 125 — [VCA27 =0 |While a WAIT instruction is executed — | 4 |80 |pA
kHz VCA26 =0 |Peripheral clock off
VCA25 =0
VCA20 =1
CM02=1
CM01=1
off | 32 Off Off — |VCA27 =0 [While a WAIT LCD drive control — | 4 | —|puA
kHz VCA26 =0 |instruction is circuit 4
VCA25=0 |executed When external division
VCA20 =1 |Peripheral clock off |resistors are used
CM02=1 Timer RE operation [T¢D drive control — 1| =[pA
CM01=0 in real-time clock | e it 5)
mode When the internal
voltage multiplier is
used
off | 32 Off Off — |VCA27 =0 |While a WAIT instruction is executed — [35]| — | vA
kHz VCA26 =0 |Peripheral clock off
VCA25 =0 |Timer RE operation in real-time clock mode
VCA20=1
CM02=1
CM01=1
Stop Off | Off Off Off — [VCA27=0 |Topr=25°C — [20[50] pA
mode VCA26 =0 |Peripheral clock off
VCA25=0
CM10=1
Off | Off Off Off — |VCA27=0 |Topr=85°C — 13 =pA
VCA26 =0 |Peripheral clock off
VCA25 =0
CM10=1
Power- | Off | Off Off Off — — Topr = 25°C — [0.02] 0.2 | pA
off mode | Off | Off Off Off — — Topr = 85°C — 03] —[puA
Notes:
1. Vecc=1.8Vto 2.7V, single chip mode, output pins are open, and other pins are Vss.
2. XIN is set to square wave input.
3. Vec=22V
4. VLCD = Vcc, external division resistors are used for VL4 to VL1, 1/3 bias, 1/4 duty, f(FR) = 64 Hz, SEGO to SEG55 are selected, and segment
and common output pins are open.The standard value does not include the current that flows through external division resistors.
5. The internal voltage multiplier is used, bits LVLS3 to LVLSO in the LCR1 register = 1011b, 1/3 bias, 1/4 duty, f(FR) = 64 Hz, SEGO to SEG55
are selected, and segment and common output pins are open.
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5. Electrical Characteristics

SSCK (output)
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Figure 5.4

I/0 Timing of Synchronous Serial Communication Unit (SSU) (Master)
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5. Electrical Characteristics

< tHI >
ViH or VoH
SSCK / X
ViLor VoL ¢ 7 -
tLo > ¢ tsucyc >
£
SSO (output) X >< >< >< ><
«
top D
2
: r a £
SSI (input) §< >< >< ><
- = 5(
< tsu NP tH N V
Figure 5.6 1/0 Timing of Synchronous Serial Communication Unit (SSU) (Clock Synchronous

Communication Mode)
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5. Electrical Characteristics

Table 5.24  Timing Requirements of 12C bus Interface ()
(Vcec=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 (1) — — ns
tsCLH SCL input “H” width 3tcye + 300 @) — — ns
tscLL SCL input “L” width Stcyc + 500 () — — ns
tsf SCL, SDA input fall time — — 300 ns
tsp SCL, SDA input spike pulse rejection time — — ltcyc (D ns
tBUF SDA input bus-free time 5tcyc (O — — ns
tSTAH Start condition input hold time 3tcye () _ — ns
tsTAS Retransmit start condition input setup time 3tcyc (D — — 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

e I i |

2

tscLL

tscL

[«— tSDAH

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

tsTAs

tsTop

Figure 5.7

I/0 Timing of 12C bus Interface
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group Package Dimensions

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-LQFP52-10x10-0.65 | PLQP0052JA-A | 52P6A-A | o03g |
HD
“,
39 27
HHHAAAAAAHAAA E o
40 B4 —d = 1. IZ;IMENSIONS 1" AND "*2"
=i mim} = DO NOT INCLUDE MOLD FLASH.
o i = 2. DIMENSION "*3" DOES NOT
o =] = L INCLUDE TRIM OFFSET.
(== = = b1
(== mim] =
(== mim] w4y =
= o o = Sl o
(== i =
= = = Dimension in Millimeters
o — = Symbol :
== ) = Min | Nom | Max
52 OO EM o E‘ Terminal cross section D 9.9 [ 10.0] 10.1
(EEEEEEREELEY: S AT
4 Pt A | — [ 14| —
7D Index mark Hp | 11.8] 12.0] 12.2

He | 11.8]12.0] 12.2

Al — | — |17
A1 | 0.05| 0.1 |0.15

F O
i T ) ﬁ:\ By | 0.27]0.32] 0.37
S - =11 br | — [030] —
1 ¢ | 0.09]0.145/ 0.20

A2

Al

5 N L c1 0.125
o S o e
[e] | — |0.65] —
Detail F X — | — (0.13
y |— | — 0.0
Zp | — |11 | —
Ze | — |11 | —
L 10.35| 0.5]0.65
L | —]10]—
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JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ] |
P-LQFP80-12x12-050 | PLQPO08OKB-A | 80P6Q-A | 059 |
Hp
*1
D
60 4
AARAARARRARAAAAAARAR NOTE)
1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
61 = = 40 2. DIMENSION "+3' DOES NOT
= Q F= INCLUDE TRIM OFFSET.
=S = bp
= = by
== =
= = sl o
= = w2
: : & Dimension in Millimeters
;:F : Terminal cross section Smeol Mln Nom Max
= ==I D [ 11.9] 12.0] 121
== = E [11.9]12.0] 121
& = ] A | —[14] —
ELLLEELLEELELEL D138 e0 142
! A He [ 13.8] 14.0| 14.2
I B N Al— | — 17
. A1 0 0.1 ] 02
bp [0.15] 0.20] 0.25
/I 7T bt | —]0.18] —
Famiiniisep E o c |0.09/0.145] 0.20
I ¢ 0.125
7 © 6 0° [ — [ 10°
B . 1
lm SHE Yo 5 £ | @ | — |05 —
- L X | — | — 008
y |— | —10.08
Detail F Zp | — | 1.25| —
Ze | — | 1.25] —
L 03] 05| 0.7
Lt | —[10] —

JEITA Package Code [

RENESAS Code |

Previous Code

[ MASS[Typ.] |

P-LQFP80-14x14-0.65 |

PLQPO080JA-A |

FP-80W / FP-80WV \

Hp

=

D

60 41
HAAAAAAAAAAAAAARAAHA
61 [ 40
% O % N?,TEEIMENSK:)NS "#1" AND "#2"
% % DO NOT |NC|:UE)E MOLD FLASH.
== = 2 RS TR orrser "
o mim)
o mim)
o mim] bp
= 2 - “*
[=im mim] o Dimension in Millimeters
= i 5| symbol " Min [ Nom [ Max
[ mim] D ]113.9|14.0 | 141
% % E [13.9|14.0| 141
o4 . Terminal cross section Ap | — | 14 | —
w0 % — Hp | 15.8 | 16.0 | 16.2
g He [ 15.8 1 16.0 | 16.2
HE8HHHHEEEHHHHEEEEEE Al—T—117
1 L A¢ |0.05| 0.1 |0.15
Zo Index mark bp 0.27 1 0.32 ] 0.37
. . by | — 1030 —
< < ‘”‘ c [0.09 |0.145] 0.20
A A i c1 0.125
[I T\ ( "f 1 9 0 | — g
< L © | — [065] —
=N X — | — 10.13
@ 2l ° b Detail F ~- y — | — |0.10
> Zp | — |0.825| —
Ze | — 10.825| —
L 10.35]| 0.5 | 0.65
Lt | — 110 ] —
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