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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC 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/L35C Group [¢ CMOS I/O ports: 41, selectable pull-up resistor
I/O ports « High current drive ports: 5

R8C/L36C Group |* CMOS I/O ports: 52, selectable pull-up resistor
« High current drive ports: 8
R8C/L38C Group |* CMOS I/O ports: 68, selectable pull-up resistor
* High current drive ports: 8
R8C/L3AC 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/L35C Group |+ Number of interrupt vectors: 69
« External Interrupt: 9 (INT x 5, key input x 4)
« Priority levels: 7 levels
R8C/L36C 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/L38C Group

R8C/L3AC Group

Watchdog Timer

DTC (Data Transfer Controller)
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group 1. Overview

1.2 Product Lists

Tables 1.7 to 1.10 list Product List for Each Group. Figures 1.1 to 1.4 show the Correspondence of Part No., with
Memory Size and Package for Each Group.

Table 1.7 Product List for R8C/L35C Group Current of Apr 2011
Internal ROM Capacity Internal RAM
Part No. Program ROM Data Flash Capacity Package Type Remarks

R5F2L357CNFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO052JA-A N Version
R5F2L358CNFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO052JA-A

R5F2L35ACNFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0052JA-A

R5F2L35CCNFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0052JA-A

R5F2L357CDFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO052JA-A D Version
R5F2L358CDFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO052JA-A

R5F2L35ACDFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0052JA-A

R5F2L35CCDFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0052JA-A

Part No. R5 F 2L

I¢

(62
@)
@
Z

35 FP
—L Package type:

FP: 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

L~ ROM capacity
7: 48 KB

8: 64 KB

A: 96 KB

C: 128 KB

R8C/L35C Group

R8C/Lx Series

Memory type
F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.1 Correspondence of Part No., with Memory Size and Package of R8C/L35C Group
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

1. Overview

1.3

Block Diagrams

Figure 1.5 shows a Block Diagram of R8C/L35C Group. Figure 1.6 shows a Block Diagram of R8C/L36C Group.
Figure 1.7 shows a Block Diagram of R8C/L38C Group. Figure 1.8 shows a Block Diagram of R8C/L3AC Group.

8 4 4 8

S omeeecescccsccfenceccnccccancbeancccdncccnan ----------------------.‘.
’

]
? 1/O ports [ PortP2 | [ PortP3 | [ PortP4 | ;
: :
H Peripheral functions '
’ System clock generation 4
’ . UARTor circuit o :
: Timers clock synchronous serial I/O S |t
' _ _ (8 bits x 3) XIN-XOUT 3 !,
’ Timer RA (8 bits x 1) High-speed on-chip oscillator ~
' Timer RB (8 bits x 1) L d on-chi illat '
M 5 ow-speed on-chip oscillator
H Timer RC (16 bits x 1) I“C bus or SSU XCIN-XCOUT '
' Timer RD (16 bits x 2) (8 bits x 1) H
] Timer RE (8 bits x 1) :
H Timer RG (16 bits x 1) DTC ’
’ LIN module '
' -
]
e Low-speed on-chip oscillator 3 H
. .
H Watchdog timer for watchdog timer 3 4-%v>
' (14 bits) Bl 9 °
' LCD drive control circuit —
’ ] 0
. A/D converter Common output: Max. 4 pins g H
. . Comparator B ) ’
[ (10 bits X 10 channels) P Segment output: Max. 24 pins % 4’?*’
: g : 4
. (S

]
: D/A converter R8C CPU core Memory ] o
’ (8 bits X 2 channels) Il
. = 4%»
: ROH | ROL SB ROM @ ] I
' Rin_|RIL Sl
: Voltage detection circuit R3 ISP e

]
H = INTB RAM @ '

.
H AL H
' FB [FLG | H
: Multiplier H
. 0
’ L}
’ 0
H :
‘s--------------------------------------------------------------------‘

Notes:
1. ROM capacity varies with MCU type.
2. RAM capacity varies with MCU type.
Figure 1.5 Block Diagram of R8C/L35C Group
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

1. Overview
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UART or
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Timer RA (8 bits x 1)

Timer RB (8 bits x 1)
Timer RC (16 bits x 1)
Timer RD (16 bits x 2)

I2C bus or SSU

(8 bits x 1)

System clock generation
circuit

XIN-XOUT
High-speed on-chip oscillator
Low-speed on-chip oscillator

XCIN-XCOUT

Timer RE (8 bits x 1)

Timer RG (16 bits x 1)

LIN module

Watchdog timer
(14 bits)

A/D converter
(10 bits X 16 channels)

Comparator B

DTC

Low-speed on-chip oscillator
for watchdog timer
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LCD drive control circuit

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

v

'

[ etdwod | [ e1duod | [ Tiduod |

D/A converter R8C CPU core Memory
(8 bits X 2 channels)
ROH__ | ROL SB ROM @
RIH | R1L Usp
Voltage detection circuit gg SP
= INTB RAM @
AL
FB [FLG |
Multiplier

PY I YT XYY YRR Y YRR R Y P XYY R Y PR Y YR YRR YRR R YR R YRR Y R R R XY Y ¥ ¥ Y ¥Y

L Y Y L T T Y T T YT Y YT T Y Ty g

Notes:

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

Figure 1.7

Block Diagram of R8C/L38C Group
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

1. Overview
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R8C/L38C Group

PLQPO0O080KB-A (80P6Q-A)
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Notes:

<4 P4_5/SEG37/TRCIOB

<4 P4_6/SEG38/TRCIOC/TRCIOB
<4 P4 _7/SEG39/TRCIOD/TRCIOB
<4 P6_0/SEG44/TRDIOAO/TRDCLK
<4 P6_1/SEG45/TRDIOBO

<4 P6_2/SEG46/TRDIOCO

<4 P6_3/SEGA7/TRDIODO

<4 P6_4/SEGA48/TRDIOAL

<4 P6_5/SEG49/TRDIOB1

<4 P6_6/SEG50/TRDIOC1

<4 P6_7/SEG51/TRDIOD1

<4 P7_0/SEG52/COM7

< P7_1/SEG53/COM6

<4 P7_2/SEG54/COM5

<4 P7_3/SEG55/COM4

<4 P7_4/COM3

<4 P7_5/COM2

< P7_6/COM1

<« P7_7/COMO

4 P11_0/SCL/SSCK/(CLK2/INTO)/IVREF1

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

R0O1DS0095EJ0101 Rev.1.01

Apr 15, 2011

RENESAS

Page 17 of 72



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

1. Overview
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R8C/L3AC Group

PLQPO100KB-A (100P6Q-A)
(top view)

—
P12_1/XOUT 4
<>

(INT6) €
(INT5) 4

<>

(CTS2/RTS2/INT3)/IVCMP3 4P

WKUPO —p
VREF —»
MODE —

XCIN —»
XCOUT 4—
—>
P12_0/XIN 4

RESET

VCCIAVCC —P

VSS/IAVSS

(INT4/RXDO)

P11_3/SCSI

(RXD2/SCL2/TXD2/SDA2/INT2)/IVREF3 4

P13 2/AN2/RXDO €
(INT7/ADTRG)
P11_6/TRBO/

P13_1/AN1/DA1/TXDO 4
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Notes:
1. The pin in parentheses can be assigned by a program.
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P6_6/SEG50/TRDIOC1
P6_7/SEG51/TRDIOD1
P7_0/SEG52/COM7
P7_1/SEG53/COM6
P7_2/SEG54/COM5
P7_3/SEG55/COM4
P7_4/COM3
P7_5/COM2
P7_6/COM1
P7_7/COMO
P
P
P
P
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10_2/(TRDIOCO/KI2)
10_3/(TRDIODO/KI3)
10_4/(TRDIOA1/K14)
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2. Confirm the pin 1 position on the package by referring to the package dimensions.

6_0/SEG44/TRDIOAO/TRDCLK

10_0/(TRDIOAO/TRDCLK/KIO)

Figure 1.12

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

1. Overview

1.5 Pin Functions
Tables 1.14 and 1.15 list Pin Functions for RBC/L3AC Group.

Table 1.14  Pin Functions for R8C/L3AC Group (1)
Iltem Pin Name I/O Type Description
Power supply input |VCC, VSS - Apply 1.8 V to 5.5 V to the VCC pin.
Apply 0 V to the VSS pin.
Analog power AVCC, AVSS - Power supply for the A/D converter.
supply input Connect a capacitor between AVCC and AVSS.
Reset input RESET | Driving this pin low resets the MCU.
MODE MODE | Connect this pin to VCC via a resistor.
Power-off mode exit | wKuPO [ This pin is provided for input to exit the mode used in power-off
Input mode. Connect to VSS when not using power-off mode.
XIN clock input XIN | These pins are provided for XIN clock generation circuit 1/0O.
Connect a ceramic oscillator or a crystal oscillator between pins
XIN clock output XOUT 0 X.IN and XOUT. (D To use_ an external clock, input it to the XIN
pin and leave the XOUT pin open.
XCIN clock input XCIN | These pins are provided for XCIN clock generation circuit I/O.
Connect a crystal oscillator between pins XCIN and XCOUT. ()
XCIN clock output | XCOUT ) To use an external clock, input it to the XCIN pin and leave the
XCOUT pin open.
INT interrupt input | INTO to INT7 I INT interrupt input pins.
Key input interrupt | K|0 to KI7 | Key input interrupt input pins
Timer RA TRAIO 1/0 Timer RA I/O pin
TRAO (0] Timer RA output pin
Timer RB TRBO (0] Timer RB output pin
Timer RC TRCCLK I External clock input pin
TRCTRG I External trigger input pin
TRCIOA, TRCIOB, 110 Timer RC /O pins
TRCIOC, TRCIOD
Timer RD TRDIOAO, TRDIOA1, I/0 Timer RD 1/O pins
TRDIOBO, TRDIOBL1,
TRDIOCO, TRDIOC1,
TRDIODO, TRDIOD1
TRDCLK I External clock input pin
Timer RE TREO (0] Divided clock output pin
Timer RG TRGCLKA, TRGCLKB I Timer RG input pins
TRGIOA, TRGIOB I/0 Timer RG 1/O pins
Serial interface CLKO, CLK1, CLK2 110 Transfer clock 1/0O pins
RXDO0O, RXD1, RXD2 | Serial data input pins
TXDO, TXD1, TXD2 (e} Serial data output pins
CTS2 | Transmission control input pin
RTS2 (0] Reception control output pin
SCL2 1’0 12C mode clock 1/0 pin
SDA2 I/0 I2C mode data I/O pin
I: Input O: Output 1/0: Input and output

Note:

1. Contact the oscillator manufacturer for oscillation characteristics.

R0O1DS0095EJ0101 Rev.1.01
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

Table 1.15  Pin Functions for R8C/L3AC Group (2)
Item Pin Name I/0 Type Description

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

SSuU SSlI I/O Data I/O pin
SCS 1/0 Chip-select signal I/O pin
SSCK 110 Clock 1/0 pin
SSO I/O Data I/O pin

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

input converter

A/D converter ANO to AN11 | A/D converter analog input pins
ADTRG | A/D external trigger input pin

D/A converter DAO, DAL (0] D/A converter output pins

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

I/O ports PO_0to PO_7, 110 CMOS 1/0 ports. Each port has an I/O select direction
P1 OtoP1 7, register, allowing each pin in the port to be directed for input
P2_0to P2_7, or output individually.
P3_0to P3_7, Any port set to input can be set to use a pull-up resistor or not
P4 _0to P4 7, by a program.
P5 0, P5_3, Ports P10 _0to P10_7 and P11 _0 to P11 7 can be used as
P6 _0toP6_7 LED drive ports.
P7_0to P7_7,
P10_0to P10_7,
P11 Oto P11 7,
P12 _0to P12_3,
P13 0to P13_7

Segment output SEGO to SEG55 @) LCD segment output pins

Common output COMO to COM7 0] LCD common output pins

Voltage multiplier CL1, CL2 (0] Connect pins for the LCD control voltage multiplier

capacity connect

pins

LCD power supply [VL1 I/0 | Apply the voltage: 0 < VL1 < VL2 < VL3 < VL4,
VL2 to VL4 | VL1 can be used as the reference potential input or output pin

when setting the voltage multiplier.
I: Input O: Output 1/0: Input and output
Note:

1. Contact the oscillator manufacturer for oscillation characteristics.
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC 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 + OFFD8h
0XXXXh Reserved area
02C00h SFR OFFDCh E od | : =
(Refer to 4. Special Function ' E Undefined instruction 3
02FFFh Registers (SFRs)) E Overflow E
03000h E BRK instruction =
('gte’“f"’l" Rh?’(\f) g Address match E
ata flasl = T —]
03FFFh = : . S.mgle step : 3
= Watchdog timer, oscillation stop detection, voltage monitor o
0YYYYh E 3
Internal ROM E AT:reSS bredak =
(program ROM) = (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
capacty | oyyyyn zzzz7h | C¥P2Y | gy
R5F2L357C***, R5F2L.367C***, R5F2L387C***, R5F2L3A7C*** 48 Kbytes 04000h - 6 Kbytes 01BFFh
R5F2L358C***, R5F2L.368C***, R5F2L.388C***, R5SF2L.3A8C*** 64 Kbytes 04000h 13FFFh 8 Kbytes 023FFh
R5F2L35AC***, R5F2L36AC***, R5F2L38AC***, R5SF2L3AAC*** 96 Kbytes 04000h 1BFFFh 10 Kbytes 02BFFh
R5F2L35CC***, R5F2L36CC***, R5F2L38CC***, R5F2L3ACC*** 128 Kbytes 04000h 23FFFh 10 Kbytes 02BFFh
Figure 3.1 Memory Map
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4. Special Function Registers (SFRs)

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

Table 4.1 SFR Information (1) W

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

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

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

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

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

5. The LVDAS bit in the OFS register is set to 0.
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Table 4.6 SFR Information (6) (1)
Address Register Symbol After Reset
0140h Timer RD Control Register 0 TRDCRO 00h
0141h Timer RD I/O Control Register AO TRDIORAO 10001000b
0142h Timer RD 1/O Control Register CO TRDIORCO 10001000b
0143h Timer RD Status Register 0 TRDSRO 11100000b
0144h Timer RD Interrupt Enable Register 0 TRDIERO 11100000b
0145h Timer RD PWM Mode Output Level Control Register 0 TRDPOCRO 11111000b
0146h Timer RD Counter 0 TRDO 00h
0147h 00h
0148h Timer RD General Register AO TRDGRAO FFh
0149h FFh
014Ah Timer RD General Register BO TRDGRBO FFh
014Bh FFh
014Ch Timer RD General Register CO TRDGRCO FFh
014Dh FFh
014Eh Timer RD General Register DO TRDGRDO FFh
014Fh FFh
0150h Timer RD Control Register 1 TRDCR1 00h
0151h Timer RD I/O Control Register A1 TRDIORA1 10001000b
0152h Timer RD 1/O Control Register C1 TRDIORC1 10001000b
0153h Timer RD Status Register 1 TRDSR1 11000000b
0154h Timer RD Interrupt Enable Register 1 TRDIER1 11100000b
0155h Timer RD PWM Mode Output Level Control Register 1 TRDPOCR1 11111000b
0156h Timer RD Counter 1 TRD1 00h
0157h 00h
0158h Timer RD General Register Al TRDGRAL1 FFh
0159h FFh
015Ah Timer RD General Register B1 TRDGRB1 FFh
015Bh FFh
015Ch Timer RD General Register C1 TRDGRC1 FFh
015Dh FFh
015Eh Timer RD General Register D1 TRDGRD1 FFh
015Fh FFh
0160h UART1 Transmit/Receive Mode Register UIMR 00h
0161h UART1 Bit Rate Register U1BRG XXh
0162h UART1 Transmit Buffer Register uiTB XXh
0163h XXh
0164h UART1 Transmit/Receive Control Register 0 uU1Co 00001000b
0165h UART1 Transmit/Receive Control Register 1 UlC1l 00000010b
0166h UART1 Receive Buffer Register U1RB XXh
0167h XXh
0168h
0169h
016Ah
016Bh
016Ch
016Dh
016Eh
016Fh
0170h Timer RG Mode Register TRGMR 01000000b
0171h Timer RG Count Control Register TRGCNTC 00h
0172h Timer RG Control Register TRGCR 10000000b
0173h Timer RG Interrupt Enable Register TRGIER 11110000b
0174h Timer RG Status Register TRGSR 11100000b
0175h Timer RG 1/O Control Register TRGIOR 00h
0176h Timer RG Counter TRG 00h
0177h 00h
0178h Timer RG General Register A TRGGRA FFh
017%h FFh
017Ah Timer RG General Register B TRGGRB FFh
017Bh FFh
017Ch Timer RG General Register C TRGGRC FFh
017Dh FFh
017Eh Timer RG General Register D TRGGRD FFh
017Fh FFh
X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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Table 4.14  SFR Information (14)

Address Register Symbol After Reset
2C70h DTC Control Data 6 DTCD6 XXh
2C71h XXh
2C72h XXh
2C73h XXh
2C74h XXh
2C75h XXh
2C76h XXh
2C77h XXh
2C78h DTC Control Data 7 DTCD7 XXh
2C79h XXh
2C7Ah XXh
2C7Bh XXh
2C7Ch XXh
2C7Dh XXh
2C7Eh XXh
2C7Fh XXh
2C80h DTC Control Data 8 DTCD8 XXh
2C81h XXh
2C82h XXh
2C83h XXh
2C84h XXh
2C85h XXh
2C86h XXh
2C87h XXh
2C88h DTC Control Data 9 DTCD9 XXh
2C89h XXh
2C8Ah XXh
2C8Bh XXh
2C8Ch XXh
2C8Dh XXh
2C8Eh XXh
2C8Fh XXh
2C90h DTC Control Data 10 DTCD10 XXh
2C91h XXh
2C92h XXh
2C93h XXh
2C94h XXh
2C95h XXh
2C96h XXh
2C97h XXh
2C98h DTC Control Data 11 DTCD11 XXh
2C9%h XXh
2C9Ah XXh
2C9Bh XXh
2C9Ch XXh
2C9Dh XXh
2C9Eh XXh
2C9Fh XXh
2CAOh DTC Control Data 12 DTCD12 XXh
2CAlh XXh
2CA2h XXh
2CA3h XXh
2CA4h XXh
2CA5h XXh
2CA6h XXh
2CA7h XXh
2CA8h DTC Control Data 13 DTCD13 XXh
2CA9h XXh
2CAAh XXh
2CABh XXh
2CACh XXh
2CADh XXh
2CAEh XXh
2CAFh XXh

X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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5. Electrical Characteristics

51 Absolute Maximum Ratings

Table 5.1 Absolute Maximum Ratings
Symbol Parameter Condition Rated Value Unit
Vcc/AVce | Supply voltage -0.3t0 6.5 Y,
Vi Input voltage | XIN XIN-XOUT oscillation on -0.3t0 1.65 Y,
(oscillation buffer ON) (1)
XIN XIN-XOUT oscillation on -0.3to Vcc+ 0.3 \%
(oscillation buffer OFF) (1)
VL1 -0.3to VL2 \%
VL2 R8C/L35C VL1 to VL4 \%
R8C/L36C, R8C/L38C, R8C/L3AC VL1to VL3 \Y
VL3 VL2 to VL4 \%
VL4 VL3 10 6.5 \%
Other pins -0.3to Vcc+ 0.3 Y,
Vo Output voltage | XOUT XIN-XOUT oscillation on -0.3t0 1.65 \Y,
(oscillation buffer ON) (1)
XOuT XIN-XOUT oscillation on -0.3to Vcc+0.3 \
(oscillation buffer OFF) (1)
VL1 -0.3to VL2 @ \Y
VL2 R8C/L35C VL1 to VL4 \%
R8C/L36C, R8C/L38C, R8C/L3AC VL1to VL3 \Y
VL3 VL2 to VL4 \%
VL4 -0.3t0 6.5 \%
CL1, CL2 -0.3t06.5 \Y
COMO to COM7 -0.3to VL4 \Y
SEGO to SEG55 -0.3to VL4 \%
Other pins -0.3to Vcc+ 0.3 Y,
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. 1/0 Ports and 9. Clock Generation Circuit in the User’s Manual:
Hardware.

2. The VL1 voltage should be VCC or below.
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PO
P1

P2

P3

P4

P5_0to P5_3
P6

P7

P10

P11

P12_0to P12_3
P13

S H

30 pF

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

Measurement Circuit
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Table 5.4 D/A Converter Characteristics
(Vcc/Avee = Vref = 2.7 to 5.5 V and Topr = -20 to 85°C (N version) / —40 to 85°C

(D version), unless otherwise specified.)

" Standard .
Symbol Parameter Conditions - Unit
Min. Typ. Max.

— Resolution — — 8 Bit
— Absolute accuracy — — 25 LSB
tsu Setup time — — 3 us
Ro Output resistor — 6 — kQ
Ivref Reference power input current (Note 1) — — 15 mA

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

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

Table 5.5 Comparator B Characteristics
(Vcc =2.7to 5.5V and Topr = -20 to 85°C (N version) / -40 to 85°C (D version), unless

otherwise specified.)

- Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vref IVREF1, IVREF3 input reference voltage 0 — Vcc-1.4 \%
Vi IVCMP1, IVCMP3 input voltage -0.3 — Vecec+0.3 \%
— Offset — 5 100 mV
td Comparator output delay time V) Vi = Vref £ 100 mV — 0.1 — us
Icmp Comparator operating current Vcc=5.0V — 17.5 — LA
Note:
1. When the digital filter is disabled.
RO1DS0095EJ0101 Rev.1.01 RENESANAS Page 49 of 72

Apr 15, 2011



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

54 DC Characteristics

Table 5.17  DC Characteristics (1) [4.0 V <Vcc £5.5V]
(Topr =20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.)
" Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.
VoH Output “H” voltage | Port P10, P11 (1) Vcec =5V lon =-20 mA Vce -2.0 — Vcc \%
Other pins Vcc =5V loH = -5 mA Vcc -2.0 — Vcc \%
XOouT Vce =5V loH = —200 pA 1.0 — — \
VoL Output “L” voltage | Port P10, P11 (1) Vce =5V loL =20 mA — — 2.0 \%
Other pins Vcc =5V loL =5 mA — — 2.0 \%
XOouT Vce =5V loL = 200 pA — — 0.5 \
VT+VT- | Hysteresis INTO, INTZ, INT2, 0.05 0.5 — \
INT6, INT7,

Kl4, KI5, KI6, Kl7,
TRAIO,

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

RESET, WKUPO 0.1 1.0 — Vv

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

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

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

RixIN Feedback XIN — 0.3 — MQ
resistance

RxcIN Feedback XCIN — 14 — MQ
resistance

VRAM RAM hold voltage During stop mode 1.8 — — \%

Note:

1. This applies when the drive capacity of the output transistor is set to High by registers PLODRR and P11DRR. When the drive
capacity is set to Low, the value of any other pin applies.
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Table 5.19 DC Characteristics (3) [2.7 V <Vcc <4.0 V]
(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) loH = -5 mA Vcc - 0.5 — Vcc \%
Other pins loH =-1 mA Vce - 0.5 — Vce
XOouT loH = -200 pA 1.0 — —
VoL Output “L” voltage | Port P10, P11 (1) loL =5 mA — — 0.5
Other pins loL=1mA — — 0.5
XOouT loL =200 pA — — 0.5
VT+VT- | Hysteresis INTO, INTZ1, INT2, 0.05 0.4 —

INT3, INT4, INT5,
INT6, INT7,

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

TRAIO,

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

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

RESET, WKUPO 0.1 0.8 — v

IH Input “H” current VI=3.0V,Vcc=3.0V — — 5.0 HA
I Input “L” current VI=0V,Vcc=3.0V — — -5.0 HA
RpuLLUP | Pull-up resistance VI=0V,Vcc=3.0V 30 100 170 kQ
RfxIN 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.

< I << <I<|<
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55 AC Characteristics

Table 5.23  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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SSCK (output)
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Figure 5.4

I/0 Timing of Synchronous Serial Communication Unit (SSU) (Master)
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< 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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