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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

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

Table 1.10 Product List for RBC/L3AM Group Current of Jun 2011
Internal ROM Capacity Internal RAM
Part No. Program ROM Data Flash Capacity Package Type Remarks

R5F2L3A7MNFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO0100KB-A N Version
R5F2L3A7MNFA (D) 48 Kbytes 1 Kbyte x 4 6 Kbytes PRQP0100JD-B

R5F2L3A8MNFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0100KB-A

R5F2L3A8MNFA (D) 64 Kbytes 1 Kbyte x 4 8 Kbytes PRQP0100JD-B

R5F2L3AAMNFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0100KB-A

R5F2L3AAMNFA (D) 96 Kbytes 1 Kbyte x 4 10 Kbytes PRQP0100JD-B

R5F2L3ACMNFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0100KB-A

R5F2L3ACMNFA (D) 128 Kbytes 1 Kbyte x 4 10 Kbytes PRQP0100JD-B

R5F2L3A7MDFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO0100KB-A D Version
R5F2L3A7MDFA (D) 48 Kbytes 1 Kbyte x 4 6 Kbytes PRQP0100JD-B

R5F2L3A8MDFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0100KB-A

R5F2L3A8MDFA (D) 64 Kbytes 1 Kbyte x 4 8 Kbytes PRQP0100JD-B

R5F2L3AAMDFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0100KB-A

R5F2L3AAMDFA (D) 96 Kbytes 1 Kbyte x 4 10 Kbytes PRQP0100JD-B

R5F2L3ACMDFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0100KB-A

R5F2L3ACMDFA (D) 128 Kbytes 1 Kbyte x 4 10 Kbytes PRQP0100JD-B

(D): Under development

Part No. R5 F2L3ACMN EP

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

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/L3AM Group

R8C/Lx Series

Memory type
F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.4 Correspondence of Part No., with Memory Size and Package of RBC/L3AM Group
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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group

1. Overview

DTC

Comparator A
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(14 bits)

Comparator B
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]
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Peripheral functions '
System clock generation 4
) UART or circuit o :

Timers clock synchronous serial I/O o P

_ _ (8 bits x 3) XIN-XOUT o g
Timer RA (8 bits x 1) High-speed on-chip oscillator -
Timer RB (8 bits x 1) 2C b ssu Low-speed on-chip oscillator [}
Timer RC (16 bits x 1) us or XCIN-XCOUT '
Timer RD (16 bits x 2) (8 bits x 1) H
Timer RE (8 bits x 1) :
Timer RG (16 bits x 1) Low-speed on-chip oscillator .
LIN module . ]
for watchdog timer ’
]
]

v

LCD drive control circuit

Common output: Max. 8 pins
Segment output: Max. 48 pins

[ee]

s

A/D converter
(20 bits X 16 channels)

D/A converter
(8 bits X 2 channels)

'

[erdvod | [zrduod | [ Trdwod |

Voltage detection circuit

R8C CPU core Memory
ROH [ ROL SB ROM @
RIH | RIL Usp
R2
R3 ISP o
= INTB RAM
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Notes:

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

Figure 1.7

Block Diagram of R8C/L38M Group

R01DS0028EJ0100 Rev.1.00

Jun 28, 2011

RENESAS

Page 13 of 72



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

iiiiii

e EERHERRRERR

e N
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
N, 7

]

2[s][«]{= ]l 7 [[e] e foclfefllfso]

LOOULWZEE® s
m<&mg%:m3w§88
n:g:)n:oxolno>\>><
>SE>=" oM X Loxpy
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-
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-

o

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
Table 1.12 Pin Name Information by Pin Number (2)
Pin Number 1/0 Pin Functions for Peripheral Modules
A/D Converter,
Control D/A Converter, LCD
L3AM | L38M | L36M | L35M Pin Port Interrunt Timer Serial ssu | 12¢ bus Comparator A, drive
(Note 2) P Interface Comparator B, control
Voltage Detection circuit
Circuit
40[42] | 31 P6_6 TRDIOC1 SEG50
411[43] | 32 P6_5 TRDIOB1 SEG49
42 [44] | 33 P6_4 TRDIOA1 SEG48
43 [45] | 34 P6_3 TRDIODO SEG47
44 146] | 35 P6_2 TRDIOCO SEG46
45[47] | 36 P6_1 TRDIOBO SEG45
TRDIOAO/
46 [48] | 37 P6_0 TRDCLK SEG44
47 [49] P5_3 SEG43
48 [50] P5 2 SEG42
49 [51] P5 1 SEG41
50 [52] P5_0 SEG40
TRCIOD/
51[53] | 38 | 27 | 22 P4 7 TRCIOB SEG39
TRCIOC/
52[54] | 39 | 28 | 23 P4_6 TRCIOB SEG38
53[65] | 40 | 29 | 24 P4 5 TRCIOB SEG37
TRCIOA/
54[56] | 41 | 30 | 25 P4_4 TRCTRG SEG36
TRCCLK/
55[57] | 42 | 31 | 26 P4 3 TRCTRG SEG35
56 [58] | 43 | 32 | 27 P4 2 CLK1 SEG34
57[59] | 44 | 33 | 28 P4 1 RXD1 SEG33
58[60] | 45 | 34 | 29 P4_0 TXD1 SEG32
59[61] | 46 | 35 P3 7 iNT7 | TRCTRG ADTRG SEG31
60[62] | 47 | 36 P36 | iNTE SEG30
61[63] | 48 | 37 P35 | iNTS SEG29
621[64] | 49 | 38 P34 | iNTZ SEG28
63[65] | 50 | 39 | 30 P33 | iNT3 SEG27
641[66] | 51 | 40 | 31 P32 | iNT2 SEG26
65[67] | 52 | 41 | 32 P31 INTL SEG25
661[68] | 53 | 42 | 33 P30 | iNTO SEG24
67[69] | 54 | 43 | 34 pP2_7 K7 SEG23
68[70] | 55 | 44 | 35 P2_6 Kie SEG22
69([71] | 56 | 45 | 36 P2 5 KI5 SEG21
70 [72] 57 | 46 | 37 P2_4 Kla SEG20
71[73] | 58 P2_3 K3 SEG19
72[74] | 59 P22 K2 SEG18
73[75] | 60 P2_1 KL SEG17
74[76] | 61 P2_0 KIo SEG16
75 [77] P17 SEGI15
76 [78] P16 SEG14
77 [79] P15 SEG13
78 [80] P1 4 SEG12
79[81] | 62 P13 AN15 SEGIL
80[82] | 63 P12 AN14 SEG10
81[83] | 64 P11 AN13 SEG9
82[84] | 65 P10 AN12 SEG8
83[85] | 66 | 47 | 38 PO_7 AN11 SEG7
84[86] | 67 | 48 | 39 PO_6 AN10 SEG6
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/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 4.13  SFR Information (13) (1)

Address Register Symbol After Reset
2C00h DTC Transfer Vector Area XXh
2C01h DTC Transfer Vector Area XXh
2C02h DTC Transfer Vector Area XXh
2C03h DTC Transfer Vector Area XXh
2C04h DTC Transfer Vector Area XXh
2C05h DTC Transfer Vector Area XXh
2C06h DTC Transfer Vector Area XXh
2C07h DTC Transfer Vector Area XXh
2C08h DTC Transfer Vector Area XXh
2C0%h DTC Transfer Vector Area XXh
2C0Ah DTC Transfer Vector Area XXh

: DTC Transfer Vector Area XXh

: DTC Transfer Vector Area XXh
2C3Ah DTC Transfer Vector Area XXh
2C3Bh DTC Transfer Vector Area XXh
2C3Ch DTC Transfer Vector Area XXh
2C3Dh DTC Transfer Vector Area XXh
2C3Eh DTC Transfer Vector Area XXh
2C3Fh DTC Transfer Vector Area XXh
2C40h DTC Control Data 0 DTCDO XXh
2C41h XXh
2C42h XXh
2C43h XXh
2C44h XXh
2C45h XXh
2C46h XXh
2C47h XXh
2C48h DTC Control Data 1 DTCD1 XXh
2C49h XXh
2C4Ah XXh
2C4Bh XXh
2CACh XXh
2C4Dh XXh
2C4Eh XXh
2CA4Fh XXh
2C50h DTC Control Data 2 DTCD2 XXh
2C51h XXh
2C52h XXh
2C53h XXh
2C54h XXh
2C55h XXh
2C56h XXh
2C57h XXh
2C58h DTC Control Data 3 DTCD3 XXh
2C5%9h XXh
2C5Ah XXh
2C5Bh XXh
2C5Ch XXh
2C5Dh XXh
2C5Eh XXh
2C5Fh XXh
2C60h DTC Control Data 4 DTCD4 XXh
2C61h XXh
2C62h XXh
2C63h XXh
2C64h XXh
2C65h XXh
2C66h XXh
2C67h XXh
2C68h DTC Control Data 5 DTCD5 XXh
2C69h XXh
2C6Ah XXh
2C6Bh XXh
2C6Ch XXh
2C6Dh XXh
2C6Eh XXh
2C6Fh XXh

X: Undefined
Note:

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

R01DS0028EJ0100 Rev.1.00

Jun 28, 2011

RENESAS

Page 41 of 72



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

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_0 to P5_3, P6, P7, P10, P11, P12_0to P12_3, and P13 Timing

Measurement Circuit

R01DS0028EJ0100 Rev.1.00
Jun 28, 2011

RENESAS

Page 47 of 72



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

5. Electrical Characteristics

Table 5.9 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 5 V — 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 5.10  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 Vdet1_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 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 5.13 High-speed On-Chip Oscillator Circuit Characteristics
(Vcc =1.8to0 5.5V and Topr = -20 to 85°C (N version) / —40 to 85°C (D version), unless
otherwise specified.)
Svimbol P ‘ Condit Standard Unit
mbo arameter ondition
y Min.@ | Typ. | Max. @
— High-speed on-chip oscillator frequency after Vcc=1.8V1to55V 394 40 40.6 MHz
reset —20°C < Topr < 85°C
Vec=18Vto55V 39.4 40 40.6 MHz
—40°C < Topr < 85°C
Vcc=1.8V1to55V 39.6 40 40.4 MHz
Topr = 25°C
High-speed on-chip oscillator frequency when |Vcc=1.8Vto55V 36.311 | 36.864 | 37.417 | MHz
the FRA4 register correction value is written into | —20°C < Topr < 85°C
the FRA1 register and the FRAS register Vcc=1.8V1t055V 36.311 | 36.864 | 37.417 | MHz
correction value into the FRA3 register (1) —-40°C < Topr < 85°C
Vcc=18Vto55V 36.495 | 36.864 | 37.233 | MHz
Topr = 25°C
High-speed on-chip oscillator frequency when |Vcc=1.8Vto55V 31.52 32 32.48 | MHz
the FRAG register correction value is written into | —20°C < Topr < 85°C
the FRAL1 register and the FRA7 register Vcc=1.8Vto55V 31.52 32 32.48 MHz
correction value into the FRAS3 register —40°C < Topr < 85°C
Vcc=1.8V1t055V 31.68 32 32.32 MHz
Topr = 25°C
— Oscillation stability time Vce =5.0V, Topr = 25°C — 100 450 us
— Self power consumption at oscillation Vce =5.0V, Topr = 25°C — 500 — pA
Notes:

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.
2. The minimum and maximum values are TBD for the R8C/L3AM Group (0.65-mm pin pitch) only.

Table 5.14 Low-speed On-Chip Oscillator Circuit Characteristics
(Vcc =1.8t0 5.5V and Topr =-20 to 85°C (N version) / —40 to 85°C (D version), unless
otherwise specified.)
. Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
fOCO-S Low-speed on-chip oscillator frequency 112.5 125 137.5 | kHz
— Oscillation stability time Vcc =5.0V, Topr = 25°C — 30 100 us
— Self power consumption at oscillation Vcc =5.0V, Topr = 25°C — 3 — pA
fOCO-WDT | Low-speed on-chip oscillator frequency for the 60 125 250 kHz
watchdog timer
— Oscillation stability time Vce =5.0V, Topr = 25°C — 30 100 us
— Self power consumption at oscillation Vce =5.0V, Topr = 25°C — 2 — pA
Table 5.15  Power Supply Circuit Characteristics
(Vcc =1.8t0 5.5V, Vss =0V, and Topr = 25°C, unless otherwise specified.)
- Standard .
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
td(P-R) Time for internal power supply stabilization during — — 2000 us
power-on (1)

Note:
1. Waiting time until the internal power supply generation circuit stabilizes during power-on.
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Table 5.16 LCD Drive Control Circuit Characteristics
(Vcc=1.8t05.5V,Vss =0V, and Topr = -20 to 85°C (N version) / —40 to 85°C
(D version), unless otherwise specified.)

L Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
VLCD LCD power supply voltage VLCD = VL4 2.2 — 5.5 \
VL3 VL3 voltage VL2 — VL4 \%
VL2 VL2 voltage R8C/L35M VL1 — VL4 \%
R8C/L36M, R8C/L38M, R8C/L3AM VL1 — VL3 \%
VL1 VL1 voltage 1 — vL2® | VvV
— VL1 internally-generated voltage accuracy (1) Setting | Setting | Setting \
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 5.19 DC Characteristics (2), Table 5.21 DC Characteristics (4), and Table 5.23 DC Characteristics (6).
3. The VL1 voltage should be VCC or below.
Table 5.17 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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54 DC Characteristics

Table 5.18  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=5mA — — 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=5.0V — — 5.0 pA

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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Table 5.19 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 On-Chip Low-Power- ]
Symbol | Parameter Circuit . Oscillator CPU Consumption Other Min. Teg? Max. Unit
XIN Ty~ [High-Speed| Low- | Clock | ™ gaying
(] (fOCO-F) | Speed
Icc Power High- 20 | Off Off 125 No — — |70] 15 | mA
supply speed MHz kHz |division
current @ |clock 75 Of | OF | 125 | No - — 56125 mA
mode Mz kHz |division
10 | Off Off 125 No — — |36 — |mMA
MHz kHz |division
20 | Off Off 125 |Divide- — — [30] — [mA
MHz kHz | by-8
16 | Off Off 125 |Divide- — — |22 — |mA
MHz kHz | by-8
10 | Off Off 125 |Divide- — — |15 — |mA
MHz kHz | by-8
High- Off | Off | 20 MHz | 125 No — — | 70| 15 | mA
speed kHz |division
on-chip |"Gff [ Off | 20 MHz | 125 |Divide- = — (30| = [mA
oscillator kHz | by-8
mode —
Off | Off | 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 [400 | pA
speed kHz | by-8 [VCA20=0
on-chip
oscillator
mode
Low- off | 32 Off Off No |[FMR27=1 — | 100|400 | pA
speed kHz division|VCA20 =0
clock
mode  "GF [ 32 | OR Off | No |FMSTP=1 |Flash memory off — |5 | — A
kHz division|VCA20 =0 |Program operation on RAM
Wait off | Off Off 125 — |VCA27 =0 |While a WAIT instruction is executed — | 15 | 100 | 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 |90 | 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 — | 7| — | A
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 : — —
CM01=0 in real-time clock tﬁgﬁ[%e control 12 HA
mode When the internal
voltage multiplier is
used
Ooff | 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 Ooff | 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 — |15 | — | pA
VCA26 =0 |Peripheral clock off
VCA25 =0
CM10=1
Power- | Off | Off Off Off — — Power-off 0 — [0.02| 0.2 | pA
off mode Topr = 25°C
off | Off Off Off — — Power-off 0 — (04| — | bA
Topr = 85°C
Off | 32 Off Off — — Power-off 1 — [ 1632 pA
kHz Topr = 25°C
Ooff | 32 Off Off — — Power-off 1 — 20| — | pA
kHz Topr = 85°C
Notes: . . . .
1. Vcc=4.0Vto5.5YV, 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 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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Table 5.22

DC Characteristics (5) [1.8 V <Vcc < 2.7 V]

(Topr =20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.)

Symbol

Parameter

Condition

Standard )
Unit

Min.

Typ. Max.

VoH

Output “H” voltage

Port P10, P11 (1)

loH =-2 mA

Vcc-0.5 — Vcc \

Other pins

loH = -1 mA

Vcc - 0.5 — Vcc

XOuT

loH =-200 pA

1.0

VoL

Output “L” voltage

Port P10, P11 ()

loL=2mA

—_ 0.5

Other pins

loL=1mA

—_ 0.5

XOouT

loL =200 pA

—_ 0.5

VT+VT-

Hysteresis

INTO, INT1, INTZ2,
INT3, INT4, INT5,
INT6, INT7,

KI0, KI1, K12, K13, KI4,
KIS, K16, K17,

TRAIO,

TRCIOA, TRCIOB,
TRCIOC, TRCIOD,
TRDIOAO, TRDIOBO,
TRDIOCO, TRDIODO,
TRDIOAL, TRDIOBL,
TRDIOC1, TRDIODL,
TRCTRG, TRCCLK,
TRGCLKA, TRGCLKB,
TRGIOA, TRGIOB,
ADTRG,

RXDO, RXD1, RXD2,
CLKO, CLK1, CLK2,
SSl, SCL, SDA, SSO

0.05

< I << <K<

0.4 —_

RESET, WKUPO

0.1

0.8 — \Y

liH

Input “H” current

VI=18V,Vcc=18V

— 4.0 nA

liL

Input “L” current

VI=0V,Vcc=18V

— | -a0 | pA

RpPuLLUP

Pull-up resistance

VI=0V,Vcc=18V

60

160 420 kQ

R#XIN

Feedback
resistance

XIN

0.3 — MQ

R#XCIN

Feedback
resistance

XCIN

14 — MQ

VRAM

RAM hold voltage

During stop mode

1.8

— — v

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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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)
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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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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-LQFP64-10x10-0.50 PLQP0064KB-A 64P6Q-A / FP-64K / FP-64KV | 0.3g

Ho
g
48 33 NoTE
RRAAAARRAAARARAA T IMENSIONS 417 AND "2
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT
49 32 INCLUDE TRIM OFFSET.

O

He

Dimension in Millimeters
Sl [Min | Nom | Max
D | 99 /10.0]10.1
E 199 /10.0]10.1

Q Q Terminal cross section
N A | — | 14| —
VEEE LR EREL o | 1.8 12.0| 12.2
! 1 He [11.8]12.0] 122
Index mark
Al—[— 117

Z
= A1 [0.05] 0.1 ]0.15
bp [0.15]0.20| 0.25

: by | — 018 —
[I [ 1\ <| & = © ¢ 10.090.145| 0.20
A AAAANAAAAAAAAAAT M | J \ C1 0.125

LEEECLEEEEELLEL!

RAARAAARAARARARR

3
?

3
£

LepTs) [ e e e
@ 3, < L-f € [ —]05] —
o]« @) L X | — | — 10.08
y — | — [ 0.08
Detail F Zo | — (125 —
Ze | — [125] —
L [035] 0.5|0.65
Li |— 110 —
JEITA Package Code RENESAS Code [  Previous Code | MASS[Typ.] |
P-LQFP64-14x14-0.80 | PLQPO0B4GA-A | 64P6U-A/ — | 07g |
Hp
4y
48 33
HHAHAHHHHAHAHHAH NoTE)
1. DIMENSIONS "*1" AND "*2"
49 OO Q I 32 DO NOT INCLUDE MOLD FLASH.
o i) 2. DIMENSION "*3" DOES NOT
o ] b INCLUDE TRIM OFFSET.
[mim i b1
o i
o i
[mim m S| o
[mim mim] "
o m Dimension in Millimeters
$ % ’ Terminal cross section Symoel Mln NOm MaX
D [13.9]14.0] 141
— = E [13.9]14.0] 141
(== oy A | — 14| —
o Q =) Hpo | 15.8| 16.0 | 16.2
& 0 B He [15.8]16.0 | 16.2

R EEEEEEEEEREEEEL] AL 17

H
Aq 0 0.1] 02
Jﬂ Index mark < = bp [0.32]0.37 | 0.42
£ 1 br | — [035] —

|
—j™ [ c [0.09]0.145]0.20

Az

¢

e

1 < . L Cq 0.125
L s 0° | — | &
. e
@ b @l y |— | — 010
Zp | — | 1.0 | —
Ze | — | 1.0 | —
L [03]05]07
L[ —[10] —
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JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ] |
P-LQFP80-12x12-050 | PLQPO0080KB-A | 80P6Q-A | 059 |
Ho
*1
D
60 4
ARARRARAAAARARAAARRA NoTE)
1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
51: Q 240 2. DIMENSION "*3" DOES NOT
o e b INCLUDE TRIM OFFSET.
=S =
[="= = by
=S -
== =
== =
eng = S| o
== = w2
= = & Dimension in Millimeters
== ==] Symbol A
= = Terminal cross section yD Mmg ';lgrg !\I/IZa)';
== = . . .
= = E [ 11.9] 12.0] 12.1
8 == 7 A | —[14] —
EELLELEEELLEREL e
' A He [13.8] 14.0] 14.2
o Index mark AA — | — |17
- 1 0 0.1 ] 0.2
bp [0.15] 0.20]| 0.25
I T bt | — 018 —
AT A A A < = (ﬂ:ﬂ]:)= 1) CC 0.09 8-1‘212 0.20
1 .
- © g 0° | — | 10°
aly[s] . 1
+Jk@ Yo 5 < A © | — (05| —
L X — | — 1 0.08
y |— | —10.08
Detail F Zp | — | 1.25] —
Ze | — | 1.25| —
L 03| 05| 07
Li | — ] 10| —
JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP80-14x14-065 | PLQP0080JA-A | FP-80W / FP-80WV | 06g |

Hp

=1
D

RAAARARARARAAAARARAR

O

2
&

NOTEE
1. IMENSIONS "#1" AND "#2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "#3" DOES NOT
INCLUDE TRIM OFFSET.

by
by

’_ Referencd Dimension in Millimeters
symbol " Min [ Nom [ Max
D [13.9|14.0 | 141
E 13.9 1 14.0 | 141
Ay | — [ 14 | —
Hp | 15.8 | 16.0 | 16.2

Q O He | 15.8 | 16.0 | 16.2
HHEHHHEHEHEEEEEEEERE A — | — 17
: i\ 2 A1 [0.05] 041 |0.15
Zo. \_index mark by |0.27 0.32]0.37
br | — 030 —
%;El;hzt ¢ |0.09 |0.145] 0.20
S . 0.125

C1
c

Terminal cross section

Ze

HEAAAAAAAAAAARAAAAAAA
SEEEEEEEEEEEEEEEEEELE!

8
n|

il N f ‘}‘7‘ C(; o — 1 &
1 < L e | — 065 0—13
= ° Detail F . v : : -
o = ZyD — |0.825 —
Ze | — 10.825| —
L 10.35]| 0.5 |0.65
Li | — 110 ] —
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