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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group

1. Overview

1.1.2

Differences between Groups

Table 1.1 lists the Differences between Groups, Table 1.2 lists the Programmable 1/O Ports Provided for Each
Group, and Table 1.3 lists the LCD Display Function Pins Provided for Each Group. Figures 1.9 to 1.13 show
the Pin Assignment for Each Group, and Tables 1.7 to 1.10 list Product Information.
The explanationsin the chapters which follow apply to the R8C/L3AM Group only. Note the differences shown

bel ow.
Table 1.1 Differences between Groups
Item Function R8C/L35M Group | R8C/L36M Group | R8C/L38M Group | R8C/L3AM Group

I/O Ports Programmable 1/O ports 41 pins 52 pins 68 pins 88 pins
High current drive ports 5 pins 8 pins 8 pins 16 pins

Interrupts INT interrupt pins 5 pins 8 pins 8 pins 8 pins
Key input interrupt pins 4 pins 4 pins 8 pins 8 pins

Timer RA Timer RA output pin None 1 pin 1 pin 1 pin

Timer RB Timer RB output pin None 1 pin 1 pin 1 pin

Timer RD Timer RD 1/O pin None None 8 pins 8 pins

Timer RE Timer RE output pin None 1 pin 1 pin 1 pin

Timer RG Timer RG I/O pin None None None 2 pins
Timer RG output pin None None None 2 pins

A/D Converter | Analog input pin 12 pins 12 pins 16 pins 20 pins

LCD Drive LCD power supply 3 pins 4 pins 4 pins 4 pins

Control Circuit (VL1, VL2, VL4) (VL1 to VL4) (VL1 to VL4) (VL1 to VL4)
Common output pins Max. 4 pins Max. 8 pins Max. 8 pins Max. 8 pins
Segment output pins Max. 24 pins Max. 32 pins Max. 48 pins Max. 56 pins

Packages 52-pin LQFP 64-pin LQFP 80-pin LQFP 100-pin LQFP/

100-pin QFP
Note:
1. 1/O ports are shared with 1/0O functions, such as interrupts or timers.
Refer to Tables 1.11 to 1.13, Pin Name Information by Pin Number, for details.
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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group 1. Overview

1.1.3  Specifications
Tables 1.4 to 1.6 list the Specifications.

Table 1.4 Specifications (1)

Iltem Function Specification
CPU Central processing unit R8C CPU core
¢ Number of fundamental instructions: 89
¢ Minimum instruction execution time:
50 ns (f(XIN) = 20 MHz, VCC = 2.7 to 5.5 V)
200 ns (f(XIN) =5 MHz, VCC =1.8t0 5.5 V)
« Multiplier: 16 bits x 16 bits — 32 bits
* Multiply-accumulate instruction: 16 bits x 16 bits + 32 bits — 32 bits
« Operating mode: Single-chip mode (address space: 1 Mbyte)

Memory | ROM/RAM Refer to Tables 1.7 to 1.10 Product Lists.
Data flash
Power Voltage detection circuit * Power-on reset
Supply « Voltage detection 3 (detection level of voltage detection 0 and voltage
Voltage detection 1 selectable)
Detection
I/O Ports | Programmable | RBC/L35M Group [« CMOS I/O ports: 41, selectable pull-up resistor

I/O ports « High current drive ports: 5
R8C/L36M Group |» CMOS I/O ports: 52, selectable pull-up resistor
» High current drive ports: 8
CMOS I/O ports: 68, selectable pull-up resistor
« High current drive ports: 8
R8C/L3AM Group | * CMOS I/O ports: 88, selectable pull-up resistor
« High current drive ports: 16
Clock Clock generation circuits 4 circuits: XIN clock oscillation circuit
XCIN clock oscillation circuit (32 kHz)
High-speed on-chip oscillator (with frequency adjustment function)
Low-speed on-chip oscillator
¢ Oscillation stop detection:
XIN clock oscillation stop detection function
« Frequency divider circuit:
Division ratio selectable from 1, 2, 4, 8, and 16
¢ Low-power-consumption modes:
Standard operating mode (high-speed clock, low-speed clock, high-
speed on-chip oscillator, low-speed on-chip oscillator), wait mode,
stop mode, power-off mode
Real-time clock (timer RE)
Interrupts R8C/L35M Group |+ Number of interrupt vectors: 69
« External Interrupt: 9 (INT x 5, key input x 4)
« Priority levels: 7 levels
R8C/L36M Group |+ Number of interrupt vectors: 69
« External Interrupt: 12 (INT x 8, key input x 4)
Priority levels: 7 levels
Number of interrupt vectors: 69
External Interrupt: 16 (INT x 8, key input x 8)
Priority levels: 7 levels
Number of interrupt vectors: 69
External Interrupt: 16 (INT x 8, key input x 8)
Priority levels: 7 levels
14 bits x 1 (with prescaler)
Selectable reset start function
Selectable low-speed on-chip oscillator for watchdog timer
1 channel
Activation sources: 38
Transfer modes: 2 (normal mode, repeat mode)

R8C/L38M Group

R8C/L38M Group

R8C/L3AM Group

Watchdog Timer

DTC (Data Transfer Controller)
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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group

Table 1.5

Specifications (2)

Item

Function

Specification

Timer

Timer RA

8 bits x 1 (with 8-bit prescaler)
Timer mode (period timer), pulse output mode (output level inverted every
period), event counter mode, pulse width measurement mode,
pulse period measurement mode

Timer RB

8 bits x 1 (with 8-bit prescaler)
Timer mode (period timer), programmable waveform generation mode (PWM
output), programmable one-shot generation mode, programmable wait one-
shot generation mode

Timer RC

16 bits x 1 (with 4 capture/compare registers)
Timer mode (input capture function, output compare function), PWM mode

(output: 3 pins), PWM2 mode (PWM output: 1 pin)

Timer RD

16 bits x 2 (with 4 capture/compare registers)
Timer mode (input capture function, output compare function), PWM mode

(output: 6 pins), reset synchronous PWM mode (three-phase waveform output:
6 pins, sawtooth wave modulation), complementary PWM mode (three-phase
waveform output: 6 pins, triangular wave modulation), PWM3 mode (PWM
output with fixed period: 2 pins)

Timer RE

8 bits x 1
Real-time clock mode (counting of seconds, minutes, hours, days of week),

output compare mode

Timer RG

16 bits x 1
Phase-counting mode,

timer mode (output compare function, input capture function),
PWM mode (output: 1 pin)

Serial
Interface

UARTO, UART1

Clock synchronous serial I/O/UART x 2 channels

UART2

Clock synchronous serial I/O/UART, 12C mode (12C-bus),
multiprocessor communication function

Synchronous Serial
Communication Unit (SSU)

1 (shared with 12C-bus)

1. Overview

I2C bus 1 (shared with SSU)
LIN Module Hardware LIN: 1 channel (timer RA, UARTO used)
A/D R8C/L35M Group |10-bit resolution x 12 channels, including sample and hold function, with sweep
Converter mode
R8C/L36M Group |10-bit resolution x 12 channels, including sample and hold function, with sweep
mode
R8C/L38M Group |10-bit resolution x 16 channels, including sample and hold function, with sweep
mode
R8C/L3AM Group |10-bit resolution x 20 channels, including sample and hold function, with sweep
mode
D/A Converter 8-bit resolution x 2 circuits

« 2 circuits (sheared with voltage monitor 1 and voltage monitor 2)
« External reference voltage input available
2 circuits

Comparator A

Comparator B

LCD Drive R8C/L35M Group | Common output: Max. 4 pins Bias: 1/2, 1/3
Control Segment output: Max. 24 pins Duty: static, 1/2, 1/3, 1/4
Circuit R8C/L36M Group | Common output: Max. 8 pins
Segment output: Max. 32 pins (1)
R8C/L38M Group | Common output: Max. 8 pins Bias: 1/2, 1/3, 1/4
Segment output: Max. 48 pins (1) Duty: static, 1/2, 1/3, 1/4, 1/8
R8C/L3AM Group | Common output: Max. 8 pins
Segment output: Max. 56 pins ()
Voltage multiplier and dedicated regulator integrated
Note:

1. This applies when four pins are selected for common output.
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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group 1. Overview

1.4 Pin Assignments

Figures 1.9 to 1.13 show Pin Assignments (Top View). Tables 1.11 to 1.13 list the Pin Name Information by Pin
Number.

P2_4/SEG20/KI4

P2_5/SEG21/KI5

P2_6/SEG22/KI6

P2_7/SEG23/KI7
[£ ] € P3 0/SEG24/INTO

<4 P3_1/SEG25/INT1
<4 P3_2/SEG26/INT2
<4 P3_3/SEG27/INT3

<4 P4_0/SEG32/TXD1
<« P4_1/SEG33/RXD1
<« P4_2/SEG34/CLK1

PO_6/SEG6/AN10
PO_7/SEG7/AN11
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PO_5/SEG5/AN9 € [%] O [%5] € P4_3/SEG35/TRCCLK/TRCTRG
PO_4/SEG4/ANS €4 [11] [25] € P4_4/SEG36/TRCIOA/TRCTRG
PO_3/SEG3/AN7 €4 [Z] [2] € P4_5/SEG37/TRCIOB
PO_2/SEG2/AN6 €4 % % <4 P4_6/SEG38/TRCIOC/TRCIOB
PO_1/SEG1/AN5 <€ [* 22] 4—9 P4_7/SEG39/TRCIOD/TRCIOB
PO_O/SEGO/AN4 €—p [&] R8C/L35M Group (=] «— P7_4iCOM3
VL1 € [5] [20] €4 P7 _5/COM2
vL2 —p [4] [19] «—» P7_6/COM1
cL2/P12_3 4[] PLQPO052JA-A (52P6A-A)  [iz] «4— P7_7/COMO
CL1/P12_2 4 [2] (top view) [7] €4 P11_0/SCL/SSCK/(CLK2/INTO)/IVREF1/LVCOUT1
VL4 —» [5] [16] € P11_1/SSI/(RXD2/SCL2/TXD2/SDA2/INTL)/IVCMP1/LVCOUT2
P13_3/AN3/CLKO/LVCMP2 <4 [5L] [15] € P11_2/SDA/SSO/(RXD2/SCL2/TXD2/SDA2/TNT2)/IVREF3
P13 2/AN2/RXDO/LVCMP1 <4 [52] O Q [14] € P11_3/SCS/(CTS2/RTS2/INT3)/IVCMP3
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Notes:
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.

Figure 1.9 Pin Assignment (Top View) of PLQP0052JA-A Package
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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group 1. Overview
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P2_0/SEG16/KI0 4P <« P4 _5/SEG37/TRCIOB
P1_3/SEG11/AN15 < Q <4 P4_6/SEG38/TRCIOC/TRCIOB
P1_2/SEGL0/ANL4 4P <« P4_7/SEG39/TRCIOD/TRCIOB

P1_1/SEGY/ANL3 € [&] <4 P6_0/SEGA44/TRDIOAOITRDCLK
P1_O/SEGS/AN12 4P <P P6_1/SEG45/TRDIOBO
PO_7/SEG7/ANLL 4 [&] <« P6_2/SEG46/TRDIOCO
PO_6/SEGB/ANLO €—P <« P6_3/SEG47/TRDIODO

PO_5/SEG5/AN9 € [3] <« P6_4/SEG48/TRDIOAL

PO_4/SEG4/ANS < [] R8C/L38M Group <« P6_5/SEGA49/TRDIOB1

PO_3/SEG3/AN7 4 <« P6_6/SEG50/TRDIOCL

PO_2/SEG2/ANG <—>H < P6_7/SEG51/TRDIODL

PO_1/SEGLIANS 7 <« P7 0/SEG52/COM7

PO_O/SEGO/AN4 4—P PLQPO0BOKB-A (80P6Q-A) <« P7_1/SEG53/COM6

Vil > PLQPO0S0JA-A (FP-80WV) <« P7_2/SEG54/COMS
V2 —p (top view) <« P7_3/SEG55/COM4
VL3 —» <> P7_4/COM3
CL2/P12 3 4 < P7_5/COM2
CL1/P12 2 4> <« pP7_6/COM1
vi4 —p < P7_7/COMO
P13 _3/AN3/CLKO/LVCMP2 <4—p [®] O <« P11 0/SCL/SSCK/(CLK2/TNTO)/IVREFL/LVCOUTL

I s 0 o

—>
VREF —»
MODE —»

XCIN —p
XCOUT 4—
RESET —p

P12 _1/XOUT 4—p»
(INT6) 4>
(INTS) 4>

-«
>
>
<>

VCCIAVCC —p

WKUPO

VSS/AVSS —p
P12_0/XIN <4—»

(INT4/RXDO)

(INT7/ADTRG) €—»

P13_0/ANO/DAO 4
(RXD2/SCL2/TXD2/SDA2/INT2)/IVREF3

P11_5/TRAOI

P11_6/TRBO/
P11_4/TRAIO/

P13_1/AN1/DA1/TXDO/LVREF <49

(RXD2/SCL2/TXD2/SDA2/INT1)/IVCMP1/LVCOUT2

P13_2/AN2/RXDO/LVCMP1 <4

P11_7/TREO/
(CTS2/RTS2/INT3)/IVCMP3

P11_3/SCS/

P11_2/SDAISSOI
P11_1/SSI/

Notes:
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.

Figure 1.11 Pin Assignment (Top View) of PLQP0080KB-A and PLQPO080JA-A Packages
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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group 2. Central Processing Unit (CPU)

2. Central Processing Unit (CPU)

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.

b31 bl5 b8b7 b

I R2 ROH (high-order of RO)| ROL (low-order of R0O) I

' R3 R1H (high-order of R1)| R1L (low-order of R1) |
R2
R3

Data registers )

A0 I .
1 Address registers @
Al

FB I Frame base register

b19 b15 b0

| INTBH | INTBL | Interrupt table register

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

b19 bo
| PC | Program counter
bis bo
USP User stack pointer
ISP Interrupt stack pointer
SB Static base register
bi5 bo
| FLG Flag register
b= b8 b7 bo)
LI Py [ [ [ ] [ulilolBls][z[p]|c]
Carry flag
Debug flag
Zero flag
Sign flag

Register bank select flag
Overflow flag

Interrupt enable flag

Stack pointer select flag
Reserved 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
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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM 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.
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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group 3. Memory

3. Memory

Figure 3.1 isa 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 addresses 03000h to 03FFFh.

Theinternal RAM is alocated higher addresses, beginning with address 00400h. For example, a 6-Kbyte internal
RAM areais allocated addresses 00400h to 01BFFh. 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
002FFh (SFRs))
00400h
Internal RAM 7 OFFDgh
OXXXXh Reserved area
02C00h SFR OFFDCh E d i : =
(Refer to 4 Special Function '." E Undefined instruction E
02FFFh Registers (SFRs)) E O\./erflow' E
03000h = BRK instruction =
('gtemf"i" Rh?’(\f) g Address match E
ata flas - A —
03FEEh = : . Svlngle step : 3
= Watchdog timer, oscillation stop detection, voltage monitor o
0YYYYh = 3
Internal ROM E A(:qdress b";ak =
(program ROM) E (Reserved) =
OFFFFh OFFFFh E Reset =
Internal ROM
) (program ROM) Notes:
1. Data flash indicates block A (1 Kbyte), block B (1 Kbyte),
block C (1 Kbyte), and block D (1 Kbyte).
FFFFFh 2. Blank spaces are reserved. No access is allowed.
Internal ROM Internal RAM
Part Number ) Address Address - Address
capaclty | oyyyyh zzzz7h | C3P3Y | gy
R5F2L357M*** R5F2L367M***, R5F2L387M*** R5F2L3A7M*** 48 Kbytes 04000h - 6 Kbytes 01BFFh
R5F2L358M*** R5F2L368M*** R5F2L388M*** R5F2L3A8M*** 64 Kbytes 04000h 13FFFh 8 Kbytes 023FFh
R5F2L35AM*** R5F2L36AM*** R5F2L38AM*** R5F2L3AAM*** 96 Kbytes 04000h 1BFFFh 10 Kbytes 02BFFh
R5F2L35CM*** R5F2L36CM*** R5F2L38CM***, R5F2L3ACM*** 128 Kbytes 04000h 23FFFh 10 Kbytes 02BFFh
Figure 3.1 Memory Map
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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group

4. Special Function Registers (SFRs)

Table 4.10

SFR Information (10) (1)

Address

Register

Symbol

After Reset

0240h
0241h
0242h
0243h
0244h
0245h
0246h
0247h

LCD Display Data Register

LRA48L

XXh

LRA49L

XXh

LRAS50L

XXh

LRASIL

XXh

LRA52L

XXh

LRAS53L

XXh

LRA54L

XXh

LRAS5L

XXh

0248h

0249h

024Ah

024Bh

024Ch

024Dh

024Eh

024Fh

0250h

0251h

0252h

0253h

0254h

0255h

0256h

0257h

0258h

0259h

025Ah

025Bh

025Ch

025Dh

025Eh

025Fh

0260h

0261h

0262h

0263h

0264h

0265h

0266h

0267h

0268h

0269h

026Ah

026Bh

026Ch

026Dh

026Eh

026Fh

0270h
0271h
0272h
0273h
0274h
0275h
0276h
0277h
0278h
0279h
027Ah
027Bh
027Ch
027Dh
027Eh
027Fh

LCD Display Control Data Register

LRAOH

XXh

LRA1H

XXh

LRA2H

XXh

LRA3H

XXh

LRA4H

XXh

LRASH

XXh

LRAGH

XXh

LRA7H

XXh

LRASH

XXh

LRA9H

XXh

LRA10H

XXh

LRA11H

XXh

LRA12H

XXh

LRA13H

XXh

LRA14H

XXh

LRA15H

XXh

X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group

5. Electrical Characteristics

5. Electrical Characteristics

51 Absolute Maximum Ratings

Table 5.1 Absolute Maximum Ratings
Symbol Parameter Condition Rated Value Unit
Vcc/AVece | Supply voltage -0.3t0 6.5 \%
Vi Input voltage | XIN XIN-XOUT oscillation on -0.31t0 1.65 \%
(oscillation buffer ON) (1)
XIN XIN-XOUT oscillation on -0.3to Vcc+ 0.3 \%
(oscillation buffer OFF) (1)
VL1 -0.3to VL2 \Y
VL2 R8C/L35M VL1 to VL4 \
R8C/L36M, R8C/L38M, R8C/L3AM VL1 to VL3 \
VL3 VL2 to VL4 \
VL4 VL3 1t0 6.5 \
Other pins -0.3to Vcc+ 0.3 \%
Vo Output voltage | XOUT XIN-XOUT oscillation on -0.3t0 1.65 \%
(oscillation buffer ON) (1)
XOUT XIN-XOUT oscillation on -0.3to Vcc+0.3 \
(oscillation buffer OFF) (1)
VL1 -0.3to VL2 @ \
VL2 R8C/L35M VL1 to VL4 \
R8C/L36M, R8C/L38M, R8C/L3AM VL1 to VL3 \
VL3 VL2 to VL4 \
VL4 -0.3t06.5 \Y
CL1, CL2 -0.3t06.5 \Y
COMO to COM7 -0.3to VL4 \Y
SEGO to SEG55 -0.3to VL4 \Y
Other pins -0.3to Vcc+ 0.3 \%
Pd Power dissipation —40°C < Topr < 85°C 500 mw
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. I1/0 Ports and 9. Clock Generation Circuit in the User's Manual:
Hardware.

2. The VL1 voltage should be VCC or below.

R01DS0028EJ0100 Rev.1.00

Jun 28, 2011

RENESAS

Page 45 of 72



R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group

5. Electrical Characteristics

5.2 Recommended Operating Conditions
Table 5.2 Recommended Operating Conditions
(Vcc =1.81t0 5.5V and Topr = -20 to 85°C (N version) / —40 to 85°C (D version), unless
otherwise specified.)
. Standard .
Symbol Parameter Conditions i . e Unit
Vcc/AVcce | Supply voltage 1.8 — 55 Vv
Vss/AVss | Supply voltage — 0 — \%
VIH Input “H” voltage | Other than CMOS input 40V <Vcc<55V 0.8 Vcc — Vcc \%
27V<Vcc<4.0V 0.8 Vcc — Vcc \%
1.8V<Vcc<27V 0.9 Vcc — Vcc \%
CMOS | Inputlevel | Input level selection |[4.0V <Vcc <55V 0.5 Vcc — Vcc \%
input | switching |:0.35 Vcc 27V<Vcc<4.0V 0.55 Vce — Vcc \%
function 18V<Vcc<27V [065Vec| — Vce Y
(YO port) [inputlevel selection |4.0V<Vcc<55V | 0.65Veec| — Vce v
:0.5Vce 27V<Vcc<4.0V 0.7 Vcc — Vcc \%
1.8V<Vcc<27V 0.8 Vcc — Vcc \%
Input level selection |4.0V <Vcc <55V 0.85 Vcc — Vce \Y
:0.7 Vee 27V<Vcc<4.0V 0.85 Vce — Vcc \%
1.8V<Vcec<27V 0.85 Vce — Vcc \%
ViL Input “L” voltage | Other than CMOS input 40V <Vcc<55V 0 — 0.2Vcc | V
27V<Vcc<4.0V 0 — 0.2Vcc | V
1.8V <Vcc<27V 0 — 0.05Vvcc| V
CMOS | Inputlevel | Input level selection 40V <Vcc<55V 0 — 0.2Vcc | V
input | switching |:0.35 Vcc 27V<Vcc<40V 0 — 0.2Vcc | V
function 18V<Vcc<27V 0 — |02vee| v
(YO port) [nputlevel selection | 4.0 V<Vcc<55V 0 — [04Vcc | V
:0.5Vcee 27V<Vcc<4.0V 0 — 0.3 Vcc \%
1.8V <Vcc<27V 0 — 0.2 Vcc \%
Input level selection 40V<Vcc<55V 0 — 0.55Vvce| V
:0.7 Vee 27V<Vcc<4.0V 0 — 0.45Vcc| V
1.8V <Vcc<27V 0 — 0.35Vvcc| V
loH(sum) | Peak sum output | Sum of all pins IoH(peak) — — -160 mA
“H” current
IoH(sum) | Average sum Sum of all pins loH(avg) — — -80 mA
output “H” current
IoH(peak) | Peak output “H” | Port P10, P11 (2 — — -40 mA
current Other pins — — -10 mA
loHavg) | Average output | Port P10, P11 (2 — — -20 mA
“H” current O ['Other pins — — 5 |mA
loLsum) | Peak sumoutput | Sum of all pins loL(peak) — — 160 mA
“L” current
loLsum) | Average sum Sum of all pins loL(avg) — — 80 mA
output “L” current
loL(peak) | Peak output “L” | Port P10, P11 (2 — — 40 mA
current Other pins — — 10 mA
loLavg) | Average output | Port P10, P11 (2 — — 20 mA
“L" current (1) Other pins — — 5 mA
f(xIN) XIN clock input oscillation frequency 27V <Vcc<5h5V — — 20 MHz
1.8V<Vecc<27V — — 5 MHz
f(xcIN) XCIN clock input oscillation frequency 1.8V<Vcc<55V — 32.768 50 kHz
fOCO40M | When used as the count source for timer RC, timer RD, or |2.7V <Vcc <55V 32 — 40 MHz
timer RG ()
fOCO-F | fOCO-F frequency 27V<Vcc<55V — — 20 MHz
1.8V<Vcec<27V — — 5 MHz
— System clock frequency 27V<Vcc<55V — — 20 MHz
1.8V<Vcc<27V — — 5 MHz
f(BCLK) CPU clock frequency 27V<Vcc<55V — — 20 MHz
1.8V <Vcc<27V — — 5 MHz
Notes:

1. The average output current indicates the average value of current measured during 100 ms.

2. 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.

3. fOCO40M can be used as the count source for timer RC, timer RD, or timer RG in the range of Vcc = 2.7 V to 5.5V.

R01DS0028EJ0100 Rev.1.00
Jun 28, 2011

RENESAS Page 46 of 72



R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group 5. Electrical Characteristics

Table 5.23 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 eIN High-Speed | Low- | Clock Setting ®3)
) (fOCO-F) |Speed
Icc 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  "GF [ OF | 4MHz | 125 |Divide- [MSTIIC = 1 — 1 [—=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
mode off | 32 Off Off |No FMSTP =1 [Flash memory off — [ 45| — | bA
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
Ooff | 32 Off Off — |VCA27 =0 |While a WAIT LCD drive control — | 4 | —|pA
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 — o= A
CM01=0 in real-time clock P
circuit )
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| 5.0 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 — — Power-off 0 — 10.02| 0.2 | pA
off mode Topr = 25°C
Ooff | Off Off Off — — Power-off 0 — 03| — | vA
Topr = 85°C
Off | 32 Off Off — — Power-off 1 — | 13|26 pA
kHz Topr = 25°C
Off | 32 Off Off — — Power-off 1 — [17] — [ pA
kHz Topr = 85°C
Notes:
1. Vcc=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 LVLSO0 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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55 AC Characteristics

Table 5.24  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 — — tcye ()
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 tcye (1)
time Slave — — 1 us
tFALL SSCK clock falling Master — — 1 tcyc (1)
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 — — 1 tcyc ()
tsa SSI slave access time 27V <Vcc<55V — — 1.5tcyc + 100 ns
1.8V <Vcc<27V — — 1.5tcyc + 200 ns
tor SSI 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)
RO1DS0028EJ0100 Rev.1.00 RENESAS Page 62 of 72

Jun 28, 2011



R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group

5. Electrical Characteristics
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Figure 5.5

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

Table 5.25  Timing Requirements of 12C bus Interface ()
(Vec=1.8t05.5V,Vss=0V, and Topr = -20 to 85°C (N version) / -40 to 85°C (D version),
unless otherwise specified.)
Symbol Parameter Condition - Standard Unit
Min. Typ. Max.
tscL SCL input cycle time 12tcyc + 600 (1) — — ns
tsCLH SCL input “H” width 3tcyc + 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 Stcyc (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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5. Electrical Characteristics

Table 5.26 External Clock Input (XIN, XCIN)
(Vcec=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 Vce = 2.2V, Topr = 25°C | Vec = 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 14 — 14 — 14 — us
TWH(XCIN) XCIN input “H” width 7 — 7 — 7 — us
tWL(XCIN) XCIN input “L” width 7 — 7 — 7 — us
< LC(XIN), IC(XCIN) o~
" tWH(XIN), 4
| IWH((XCIN)
External
Clock Input
< EWL(XIN), tWL(XCIN)
Figure 5.8 External Clock Input Timing Diagram
Table 5.27  Timing Requirements of TRAIO
(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 Vce = 2.2V, Topr = 25°C | Vcc = 3V, Topr = 25°C | Vcc = 5V, Topr = 25°C Unit
Min. Max. Min. Max. Min. Max.
tc(TRAIO) TRAIO input cycle time 500 — 300 — 100 — ns
tWH(TRAIO) TRAIO input “H” width 200 — 120 — 40 — ns
tWL(TRAIO) TRAIO input “L” width 200 — 120 — 40 — ns
’ tC(TRAIO) >
| tWH(TRAIO)
TRAIO input
< tWL(TRAIO) N
Figure 5.9 Input Timing of TRAIO
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5. Electrical Characteristics

Table 5.28  Timing Requirements of Serial Interface
(Vcec=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 Vce = 2.2V, Topr = 25°C | Vec = 3V, Topr = 25°C | Vcc =5V, Topr = 25°C Unit
Min. Max. Min. Max. Min. Max.
tc(CK) CLKi input cycle time 800 — 300 — 200 — ns
tW(CKH) CLKi input “H” width 400 — 150 — 100 — ns
tW(CKL) CLKi input “L” width 400 — 150 — 100 — ns
td(C-Q) TXDi output delay time — 200 — 80 — 50 ns
th(C-Q) TXDi hold time 0 — 0 — 0 — ns
tsu(D-C) RXDi input setup time 150 — 70 — 50 — ns
th(C-D) RXDi input hold time 90 — 90 — 90 — ns
i=0to 2
1C(CK) >
< TW(CKH) >
CLKi
< fW(CKL) N
th(c-Q)
TXDi >< ><
< td(C-Q) > tsu(D-C) th(c-D)
RXDi \*\
i=0to2
Figure 5.10 Input and Output Timing of Serial Interface
Table 5.29  Timing Requirements of External Interrupt INTi (i = 0 to 7) and Key Input Interrupt Kli
i=0to7)
(Vec=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 Vee = 2.2V, Topr =25°C | Vee =3V, Topr =25°C | Vce =5V, Topr = 25°C Unit
Min. Max. Min. Max. Min. Max.
tW(INH) INTi input “H” width, Kli input “H” width | 1000 () — 380 (1) — 250 (1) — ns
tw(INL) INTi input “L” width, Kli input “L” width | 1000 — 380 @ — 250 () — ns
Notes:

1. When selecting the digital filter by the INTi input filter select bit, use an INTI input HIGH width of either (1/digital filter clock
frequency x 3) or the minimum value of standard, whichever is greater.

2. When selecting the digital filter by the INTi input filter select bit, use an INTi input LOW width of either (1/digital filter clock
frequency x 3) or the minimum value of standard, whichever is greater.

INTi input t

(i=0t07) AEEE—

Kli input

(i=0t07) I« QWO >

Figure 5.11 Input Timing of External Interrupt INTi and Key Input Interrupt Kli
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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 | 03g |
HD
"y
39 27
RAAAAAAAAAAARA ~
40 £ Q b 2 E‘
[ A =
of - [—
o =] = L w
= = = H
=im =] w Y =
= = = EiE
[ A =
o =5 =
52 OO EM " E‘ Terminal cross section
LEGELEELEEEL: N
D0 Index mark

A2

|

B

A1

Detail F

N

OTE)
1. DIMENSIONS "*1" AND "2"
DO NOT INCLUDE MOLD FLASH.

2. DIMENSION

"*3" DOES NOT

INCLUDE TRIM OFFSET.

Dimension in Millimeters
Symbol | Min | Nom | Max
D 9.9 [ 10.0] 10.1
E 9.9 [ 10.0] 101
A2 | — [ 14 | —
Hp | 11.8]12.0[ 12.2
He | 11.8]12.0] 12.2
Al —|— |17
A1 1 0.05] 0.1 |0.15
bp [0.27]0.32]0.37
by | — 1030 —
Cc 10.090.145| 0.20
Cq 0.125
[ 0° | — 8°
el | — 065 —
X | —|[—10.13
y |— | —10.10
Zo | — 11| —
Ze | — |11 | —
L 10.35] 0.5 ]0.65
Ll —110]—
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JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP100-14x14-0.50 | PLQPO100KB-A | 100P6Q-A/FP-100U/FP-100UV | 069 |
Hp
o
75 51
ARARARAAARARARAARARARAARAR NoTE)
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== =
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i JAR < o c1 0.125
NOOAOAAARAAAAAARAAAAOARARTTA, < Qé \ 7 o —1 &
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ok ® A y | — | — [o08
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Dete Zp | — | 1.0 | —
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L [035]| 05 |0.65
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D
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Notice

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

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

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

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or

technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or

others.

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

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

products and ication You are fully r for

the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the

use of these circuits, software, or information.

5. When exporting the products or technology described in this document, you should comply with the applicable export control laws and regulations and follow the procedures required by such laws and
regulations. You should not use Renesas Electronics products or the technology described in this document for any purpose relating to military applications or use by the military, including but not limited to

the development of weapons of mass destruction. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is

prohibited under any applicable domestic or foreign laws or regulations.

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

7. Renesas Electronics products are classified according to the following three quality grades: "Standard", "High Quality", and "Specific". The recommended applications for each Renesas Electronics product
depends on the product's quality grade, as indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular application. You may not use any Renesas
Electronics product for any application categorized as "Specific" without the prior written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way liable for any damages or losses incurred by you or third parties arising from the
use of any Renesas Electronics product for an application categorized as "Specific* or for which the product is not intended where you have failed to obtain the prior written consent of Renesas Electronics.
The quality grade of each Renesas Electronics product is "Standard" unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.

"Standard":  Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools;

personal electronic equipment; and industrial robots.

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

designed for life support.

"Specific": Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial life support devices or systems), surgical
implantations, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.
8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the

use of Renesas Electronics products beyond such specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to

redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.

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

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.
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12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas as used in this means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

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

Because the evaluation of microcomputer software alone is very difficult,
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