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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 1. Overview

Table 1.8 Product List for R8BC/L36M Group Current of Jun 2011
Internal ROM Capacity Internal RAM
Part No. Program ROM Data Flash Capacity Package Type Remarks

R5F2L367MNFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO0064KB-A N Version
R5F2L367MNFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO0O064GA-A

R5F2L368MNFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0064KB-A

R5F2L368MNFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0O064GA-A

R5F2L36AMNFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064KB-A

R5F2L36AMNFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064GA-A

R5F2L36CMNFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064KB-A

R5F2L36CMNFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064GA-A

R5F2L367MDFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO0064KB-A D Version
R5F2L367MDFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO0O064GA-A

R5F2L368MDFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0064KB-A

R5F2L368MDFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0O064GA-A

R5F2L36AMDFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064KB-A

R5F2L36AMDFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0O064GA-A

R5F2L36CMDFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064KB-A

R5F2L36CMDFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064GA-A

Part No. R5 F 2L36 C M N EP

Package type:
FP: LQFP (0.50 mm pin pitch)
FA: LQFP (0.80 mm pin pitch)

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

t—P——————— ROM capacity
7: 48 KB

8: 64 KB

A: 96 KB

C: 128 KB

R8C/L36M Group

R8C/Lx Series

Memory type
F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.2 Correspondence of Part No., with Memory Size and Package of R8C/L36M Group
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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group 1. Overview

Table 1.9 Product List for R8BC/L38M Group Current of Jun 2011
Internal ROM Capacity Internal RAM
Part No. Program ROM Data Flash Capacity Package Type Remarks

R5F2L387MNFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO080OKB-A N Version
R5F2L387MNFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO080JA-A

R5F2L388MNFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0O080OKB-A

R5F2L388MNFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO080JA-A

R5F2L38AMNFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0O080OKB-A

R5F2L38AMNFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0080JA-A

R5F2L38CMNFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0O080OKB-A

R5F2L38CMNFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0080JA-A

R5F2L387MDFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO080OKB-A D Version
R5F2L387MDFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO080JA-A

R5F2L388MDFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0OO080OKB-A

R5F2L388MDFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO080JA-A

R5F2L38AMDFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0O080OKB-A

R5F2L38AMDFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO080JA-A

R5F2L38CMDFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0O080OKB-A

R5F2L38CMDFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0080JA-A

Part No. R5 F2L38 C M N EP

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

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

t—P——————— ROM capacity
7: 48 KB

8: 64 KB

A: 96 KB

C: 128 KB

R8C/L38M Group

R8C/Lx Series

Memory type
F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.3 Correspondence of Part No., with Memory Size and Package of R8C/L38M Group
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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group

1. Overview

DTC

Comparator A

Watchdog timer

Comparator B
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Peripheral functions '
System clock generation 4
Timers lock UhART s ial 110 cireuit :

clock synchronous seri )

_ _ (8 bits x 3) XIN-XOUT [
Timer RA (8 bits x 1) High-speed on-chip oscillator H
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) <-:‘v>
Timer RG (16 bits x 1) i . e 8
LIN module Low-speed on-chip oscillator

for watchdog timer

%..--.

LCD drive control circuit

Common output: Max. 8 pins
Segment output: Max. 56 pins

oe
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- e
IN

%.----

[ee]

[ etdvod | [ etduod | [ T1duod | [otduod | [ zduod |

(14 bits)
A/D converter R8C CPU core Memory
(10 bits X 20 channels)
ROH I ROL SB ROM @
R1H | RIL
D/A converter R2 usk
; ISP
(8 bits X 2 channels) R3
- INTB RAM @)
AL
Voltage detection circuit FB [FLe |
Multiplier
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Notes:

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

Figure 1.8

Block Diagram of R8C/L3AM Group
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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

1. Overview
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Notes:

R8C/L3AM Group
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[=l— P5_2/SEG42
[ P5_3/SEG43

[ P6_0/SEG44/TRDIOAO/TRDCLK

[14—» P6_1/SEG45/TRDIOBO
[ P6_2/SEG46/TRDIOCO
[ P6_3/SEG47/TRDIODO
[:1€— P6_4/SEG48/TRDIOAL
[4—» P6_5/SEG49/TRDIOB1
[ P6_6/SEG50/TRDIOC1
[« P6_7/SEG51/TRDIOD1
[ P7_0/SEG52/COM7

[ P7_1/SEG53/COM6

VL1 [[@4—» P7_2/SEG54/COM5

VL2 —» PRQP01OOJ D-B (100P6F'A) 14— P7_3/SEG55/COM4

VL3 —p i 4 p7_4/COM3
CL2/P12_3 4 [ (tOp VIeW) P7_5/COM2
CL1/P12_2 4 P7_6/COM1

VL4 4 = P7_7/COMO

P10_1/(TRDIOBO/KIT)

P10_0/(TRDIOAO/TRDCLK/KIO)

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 1.13

Pin Assignment (Top View) of PRQP0100JD-B Package
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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group 1. Overview
Table 1.13 Pin Name Information by Pin Number (3)
Pin Number 1/0 Pin Functions for Peripheral Modules
A/D Converter,
L3AM | L3sut | 3o | Lz | €O | pory Serial glA Com:enir' g "
. o ) erial omparator A, rive
(Note 2) Pin Interrupt Timer Interface SSU | 12C bus Comgarator B control
Voltage Detection circuit
Circuit
85([87] | 68 | 49 | 40 PO 5 AN9 SEG5
861[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[91] | 72 | 53 | 44 PO_1 AN5 SEG1
90[92] | 73 | 54 | 45 P0_0 AN4 SEGO
91[93] | 74 | 55 | 46 VL1
921[94] | 75 | 56 | 47 VL2
93[95] | 76 | 57 VL3
94[96] | 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/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

4. Special Function Registers (SFRs)

Table 4.2 SFR Information (2) (1)

Address Register

Symbol

After Reset

003Ah Voltage Monitor 2 Circuit Control Register

VW2C

10000010b

003Bh

003Ch

003Dh

003Eh

003Fh

0040h

0041h Flash Memory Ready Interrupt Control Register

FMRDYIC

XXXXX000b

0042h

0043h INT7 Interrupt Control Register

INT7IC

XX00X000b

0044h INT6 Interrupt Control Register

INT6IC

XX00X000b

0045h INT5 Interrupt Control Register

INT5IC

XX00X000b

0046h INT4 Interrupt Control Register

INT4IC

XX00X000b

0047h Timer RC Interrupt Control Register

TRCIC

XXXXX000b

0048h Timer RDO Interrupt Control Register

TRDOIC

XXXXX000b

0049h Timer RD1 Interrupt Control Register

TRD1IC

XXXXX000b

004Ah Timer RE Interrupt Control Register

TREIC

XXXXX000b

004Bh UART2 Transmit Interrupt Control Register

S2TIC

XXXXX000b

004Ch UART2 Receive Interrupt Control Register

S2RIC

XXXXX000b

004Dh Key Input Interrupt Control Register

KUPIC

XXXXX000b

004Eh A/D Conversion Interrupt Control Register

ADIC

XXXXX000b

004Fh SSU Interrupt Control Register / 1IC bus Interrupt Control Register (2)

SSuIC/IICIC

XXXXX000b

0050h

0051h UARTO Transmit Interrupt Control Register

SOTIC

XXXXX000b

0052h UARTO Receive Interrupt Control Register

SORIC

XXXXX000b

0053h UART1 Transmit Interrupt Control Register

SI1TIC

XXXXX000b

0054h UART1 Receive Interrupt Control Register

S1RIC

XXXXX000b

0055h INT2 Interrupt Control Register

INT2IC

XX00X000b

0056h Timer RA Interrupt Control Register

TRAIC

XXXXX000b

0057h

0058h Timer RB Interrupt Control Register

TRBIC

XXXXX000b

0059h INT1 Interrupt Control Register

INT1IC

XX00X000b

005Ah INT3 Interrupt Control Register

INT3IC

XX00X000b

005Bh

005Ch

005Dh INTO Interrupt Control Register

INTOIC

XX00X000b

005Eh UART2 Bus Collision Detection Interrupt Control Register

U2BCNIC

XXXXX000b

005Fh

0060h

0061h

0062h

0063h

0064h

0065h

0066h

0067h

0068h

0069h

006Ah

006Bh Timer RG Interrupt Control Register

TRGIC

XXXXX000b

006Ch

006Dh

006Eh

006Fh

0070h

0071h

0072h Voltage monitor 1 / Comparator Al Interrupt Control Register

VCMP1IC

XXXXX000b

0073h Voltage monitor 2 / Comparator A2 Interrupt Control Register

VCMP2IC

XXXXX000b

0074h

0075h

0076h

0077h

0078h

0079h

007Ah

007Bh

007Ch

007Dh

007Eh

007Fh

X: Undefined
Notes:
1. Blank spaces are reserved. No access is allowed.
2. Selectable by the IICSEL bit in the SSUIICSR register.
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4. Special Function Registers (SFRs)

Table 4.4 SFR Information (4) (1)
Address Register Symbol After Reset
00COh A/D Register 0 ADO XXh
00C1h 000000XXb
00C2h A/D Register 1 AD1 XXh
00C3h 000000XXb
00C4h A/D Register 2 AD2 XXh
00C5h 000000XXb
00C6h A/D Register 3 AD3 XXh
00C7h 000000XXb
00C8h A/D Register 4 AD4 XXh
00C9%h 000000XXb
00CAh A/D Register 5 AD5 XXh
00CBh 000000XXb
00CCh A/D Register 6 ADG6 XXh
00CDh 000000XXb
00CEh A/D Register 7 AD7 XXh
00CFh 000000XXb
00DOh
00D1h
00D2h
00D3h
00D4h A/D Mode Register ADMOD 00h
00D5h A/D Input Select Register ADINSEL 11000000b
00D6h A/D Control Register 0 ADCONO 00h
00D7h A/D Control Register 1 ADCON1 00h
00D8h D/A 0 Register DAO 00h
00D9%h D/A 1 Register DAl 00h
00DAh
00DBh
00DCh D/A Control Register DACON 00h
00DDh
00DEh
00DFh
00EOh Port PO Register PO XXh
00E1lh Port P1 Register P1 XXh
00E2h Port PO Direction Register PDO 00h
00E3h Port P1 Direction Register PD1 00h
00E4h Port P2 Register P2 XXh
00E5h Port P3 Register P3 XXh
00E6h Port P2 Direction Register PD2 00h
00E7h Port P3 Direction Register PD3 00h
00E8h Port P4 Register P4 XXh
00ES9h Port P5 Register P5 XXh
00EAh Port P4 Direction Register PD4 00h
00EBh Port P5 Direction Register PD5 00h
00ECh Port P6 Register P6 XXh
00EDh Port P7 Register P7 XXh
00EEh Port P6 Direction Register PD6 00h
00EFh Port P7 Direction Register PD7 00h
00FOh
00F1h
00F2h
00F3h
00F4h Port P10 Register P10 XXh
00F5h Port P11 Register P11 XXh
00F6h Port P10 Direction Register PD10 00h
00F7h Port P11 Direction Register PD11 00h
00F8h Port P12 Register P12 XXh
00F9h Port P13 Register P13 XXh
00FAh Port P12 Direction Register PD12 00h
00FBh Port P13 Direction Register PD13 00h
00FCh
00FDh
00FEh
00FFh
X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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4. Special Function Registers (SFRs)

Table 4.5 SFR Information (5) (1)
Address Register Symbol After Reset
0100h Timer RA Control Register TRACR 00h
0101h Timer RA 1/0O Control Register TRAIOC 00h
0102h Timer RA Mode Register TRAMR 00h
0103h Timer RA Prescaler Register TRAPRE FFh
0104h Timer RA Register TRA FFh
0105h LIN Control Register 2 LINCR2 00h
0106h LIN Control Register LINCR 00h
0107h LIN Status Register LINST 00h
0108h Timer RB Control Register TRBCR 00h
0109h Timer RB One-Shot Control Register TRBOCR 00h
010Ah Timer RB 1/O Control Register TRBIOC 00h
010Bh Timer RB Mode Register TRBMR 00h
010Ch Timer RB Prescaler Register TRBPRE FFh
010Dh Timer RB Secondary Register TRBSC FFh
010Eh Timer RB Primary Register TRBPR FFh
010Fh
0110h
0111h
0112h
0113h
0114h
0115h
0116h
0117h
0118h Timer RE Second Data Register / Timer RE Counter Data Register TRESEC XXh
0119h Timer RE Minute Data Register / Timer RE Compare Data Register TREMIN XXh
011Ah Timer RE Hour Data Register TREHR XXh
011Bh Timer RE Day of Week Data Register TREWK XXh
011Ch Timer RE Control Register 1 TRECR1 XXXXX0XXb
011Dh Timer RE Control Register 2 TRECR2 XXh
011Eh Timer RE Count Source Select Register TRECSR 00001000b
011Fh
0120h Timer RC Mode Register TRCMR 01001000b
0121h Timer RC Control Register 1 TRCCR1 00h
0122h Timer RC Interrupt Enable Register TRCIER 01110000b
0123h Timer RC Status Register TRCSR 01110000b
0124h Timer RC 1/O Control Register 0 TRCIORO 10001000b
0125h Timer RC I/O Control Register 1 TRCIOR1 10001000b
0126h Timer RC Counter TRC 00h
0127h 00h
0128h Timer RC General Register A TRCGRA FFh
0129h FFh
012Ah Timer RC General Register B TRCGRB FFh
012Bh FFh
012Ch Timer RC General Register C TRCGRC FFh
012Dh FFh
012Eh Timer RC General Register D TRCGRD FFh
012Fh FFh
0130h Timer RC Control Register 2 TRCCR2 00011000b
0131h Timer RC Digital Filter Function Select Register TRCDF 00h
0132h Timer RC Output Master Enable Register TRCOER 01111111b
0133h Timer RC Trigger Control Register TRCADCR 00h
0134h
0135h Timer RD Control Expansion Register TRDECR 00h
0136h Timer RD Trigger Control Register TRDADCR 00h
0137h Timer RD Start Register TRDSTR 11111100b
0138h Timer RD Mode Register TRDMR 00001110b
0139h Timer RD PWM Mode Register TRDPMR 10001000b
013Ah Timer RD Function Control Register TRDFCR 10000000b
013Bh Timer RD Output Master Enable Register 1 TRDOER1 FFh
013Ch Timer RD Output Master Enable Register 2 TRDOER2 01111111b
013Dh Timer RD Output Control Register TRDOCR 00h
013Eh Timer RD Digital Filter Function Select Register 0 TRDDFO 00h
013Fh Timer RD Digital Filter Function Select Register 1 TRDDF1 00h
X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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4. Special Function Registers (SFRs)

Table 4.11  SFR Information (11) (W
Address Register Symbol After Reset
0280h LCD Display Control Data Register LRA16H XXh
0281h LRA17H XXh
0282h LRA18H XXh
0283h LRA19H XXh
0284h LRA20H XXh
0285h LRA21H XXh
0286h LRA22H XXh
0287h LRA23H XXh
0288h LRA24H XXh
0289h LRA25H XXh
028Ah LRA26H XXh
028Bh LRA27H XXh
028Ch LRA28H XXh
028Dh LRA29H XXh
028Eh LRA30H XXh
028Fh LRA31H XXh
0290h LRA32H XXh
0291h LRA33H XXh
0292h LRA34H XXh
0293h LRA35H XXh
0294h LRA36H XXh
0295h LRA37H XXh
0296h LRA38H XXh
0297h LRA39H XXh
0298h LRA40H XXh
0299h LRA41H XXh
029Ah LRA42H XXh
029Bh LRA43H XXh
029Ch LRA44H XXh
029Dh LRA45H XXh
029Eh LRA46H XXh
029Fh LRA47H XXh
02A0h LRA48H XXh
02A1lh LRA49H XXh
02A2h LRA50H XXh
02A3h LRA51H XXh
02A4h LRA52H XXh
02A5h LRA53H XXh
02A6h LRA54H XXh
02A7h LRA55H XXh
02A8h
02A9h
02AAh
02ABh
02ACh
02ADh
02AEh
02AFh
02B0h
02B1h
02B2h
02B3h
02B4h
02B5h
02B6h
02B7h
02B8h
02B9h
02BAh
02BBh
02BCh
02BDh
02BEh
02BFh
X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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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.
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4. Special Function Registers (SFRs)

Table 4.15  SFR Information (15) (M
Address Register Symbol After Reset
2CBOh DTC Control Data 14 DTCD14 XXh
2CBlh XXh
2CB2h XXh
2CB3h XXh
2CB4h XXh
2CB5h XXh
2CB6h XXh
2CB7h XXh
2CB8h DTC Control Data 15 DTCD15 XXh
2CB%h XXh
2CBAh XXh
2CBBh XXh
2CBCh XXh
2CBDh XXh
2CBEh XXh
2CBFh XXh
2CCOh DTC Control Data 16 DTCD16 XXh
2CC1h XXh
2CC2h XXh
2CC3h XXh
2CC4h XXh
2CC5h XXh
2CC6h XXh
2CC7h XXh
2CC8h DTC Control Data 17 DTCD17 XXh
2CC%h XXh
2CCAh XXh
2CCBh XXh
2CCCh XXh
2CCDh XXh
2CCEh XXh
2CCFh XXh
2CDOh DTC Control Data 18 DTCD18 XXh
2CD1h XXh
2CD2h XXh
2CD3h XXh
2CD4h XXh
2CD5h XXh
2CD6h XXh
2CD7h XXh
2CD8h DTC Control Data 19 DTCD19 XXh
2CD9%h XXh
2CDAh XXh
2CDBh XXh
2CDCh XXh
2CDDh XXh
2CDEh XXh
2CDFh XXh
2CEOh DTC Control Data 20 DTCD20 XXh
2CElh XXh
2CE2h XXh
2CE3h XXh
2CE4h XXh
2CE5h XXh
2CE6h XXh
2CE7h XXh
2CE8h DTC Control Data 21 DTCD21 XXh
2CE%h XXh
2CEAh XXh
2CEBh XXh
2CECh XXh
2CEDh XXh
2CEEh XXh
2CEFh XXh

X: Undefined

Note:

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