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

1. Overview

Table 1.2 Programmable 1/0 Ports Provided for Each Group
R8C/L35C Group R8C/L36C Group R8C/L38C Group R8C/L3AC Group
Programmable Total: 41 1/O pins Total: 52 1/0 pins Total: 68 1/O pins Total: 88 1/O pins
10 Port bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit
7|6|5|4a|3|2|1|o|7|e|5|a|3|2|1|0]7]|6]|5]|4a|3|2|1|0o|7|e|5|a|3|2|1]0
PO Vi ivIvI|IvI v iv|Iv]|IvVv]|vI v v |V |V v iv]|Vv]|v] v v Iv]|Vv] v ivi|iv]v|v]|viiv|v]|v|v |V
P1 - - — - — - - - - - - - - - - - - - — — Vi ivIvI|IVv]vI v vV |V v |Iv]|Vv
P2 Vi iv|Iv |V VI|IvI|v |V VIV IV v ivIVv IV IVv]v I Vv |V |V I v |V |V |V
P3 - - — - v vViivi|v ]|V vViviiv|vi|vi iviiv|Iv]|v|v|Iv|Iv ]|V |V ]|V |V
P4 VI ivIIv v |V vViivi|v |V vVivi iv|vi|vi iviiv|Iv]|v|v|v|Iv ]|V |V ]|V |V
P5 === =1=1=-1-1=-1=-1=-1-1=-1-1-1-1-=-1-1-'1=-1-1-{-/-V-1-1-1-1vIv|Iv]|v
P6 - - — - — - - - - - - - - - - - VIV IV v vV IV IVv]v I Vv |V |V I v |V |V |V
P7 Vi iv|Iv |V - - - - VIvI|Ivi v iv]|Iv ]|V |V v Vi ivIvI|Iv]vI v v ]|V |V v | v |V
P]_O - - — - — - - - - - - - - - - - - - — — - - - - VI iVvI|IvVvI v vV |V |V
P11 - - — VIV IV v iv]v |V Vv v v ]|V ]|V VvV | Vv |V |V I v I v ]|V I|Vv]vI v I v ]|V |V I v | Iv |V
P12 - - — - VIV |V I|v] - - — — ViIivI|IvI|v] - - - - vViIiv|v |V - - - - VIV v |V
P13 — — — — VIV |V I|v] - - — — ViIivI|IvI|v] - - - - Vi ivIvI|IVv]vI v vV |IvVvI v |Iv]|Vv
Notes:
1. The symbol “v™ indicates a programmable 1/O port.
2. The symbol “~” indicates the settings should be made as follows:
- Set 1 to the corresponding bits in the PDi (i=1to 3, 5to 7, and 10 to 13) register.
- Set 0 to the corresponding bits in the Pi (i=1to 3, 5to 7, and 10 to 13) register.
- Set 0 to the corresponding bits in the PLODRR or P11DRR register.
Table 1.3 LCD Display Function Pins Provided for Each Group
Shared L35C Group L36C Group L38C Group L3AC Group
/O Port Common output: Max. 4 Common output: Max. 8 Common output: Max. 8 Common output: Max. 8
Segment output: Max. 24 Segment output: Max. 32 Segment output: Max. 48 Segment output: Max. 56
PO SEG | SEG | SEG [SEG | SEG | SEG [ SEG | SEG | SEG | SEG | SEG | SEG | SEG [ SEG | SEG | SEG [ SEG [ SEG | SEG | SEG [ SEG | SEG | SEG [ SEG | SEG | SEG | SEG [ SEG | SEG | SEG [ SEG | SEG
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
P1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ | SEG|[SEG [SEG [SEG |SEG |SEG|SEG | SEG | SEG | SEG | SEG | SEG
11 10 9 8 15 14 13 12 11 10 9 8
P2 SEG|[SEG|SEG|SEG| _ _ _ _ | SEG|SEG|SEG([SEG| _ _ _ _ | SEG|SEG[SEG|SEG|SEG [SEG|SEG | SEG [ SEG | SEG | SEG [ SEG | SEG | SEG | SEG | SEG
23 (22|21 |2 23 (22|21 | 2 23 (22|21 |20 (19|18 |17 |16 | 23 | 22 | 21 ( 20 | 19 | 18 | 17 | 16
P3 _ _ _ _ | SEG|SEG [SEG [SEG|SEG |SEG|SEG|SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG [ SEG [ SEG [ SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG
27 26 | 25 | 24 (31|30 |29 |28 |27 |26 |25 (24 |31 |30 (29|28 |27 |26 |25 |24 |31 (30|29 |28 |27 |26 |25 |24
P4 SEG | SEG | SEG [ SEG | SEG | SEG [ SEG | SEG | SEG | SEG | SEG | SEG | SEG [ SEG | SEG | SEG [ SEG [ SEG | SEG | SEG [ SEG | SEG | SEG | SEG | SEG | SEG | SEG [ SEG | SEG | SEG [ SEG | SEG
39 (38 |37 |36 (35|34 |33 (3239|3837 |36 |35|34 (3332|3938 |37|36|35|34|33|32(39]|38|37|36]|35]|34]|33]|32
P5 bt o |sEG|SEG|SEG|SEG
43 | 42 | 41 | 40
P6 oo o ) | |SEG|SEG|SEG|SEG|SEG |SEG|SEG [SEG|SEG |SEG | SEG | SEG | SEG | SEG [ SEG | SEG
51 | 50 | 49 | 48 | 47 | 46 | 45 | 44 | 51 | 50 | 49 | 48 | 47 | 46 | 45 | 44
P7 COM|COM|COM [COM COM|COM|COM | COM [ SEG | SEG | SEG [ SEG | COM | COM [ COM | COM | SEG | SEG | SEG | SEG | COM [ COM | COM | COM | SEG | SEG | SEG [ SEG
o128 | || |o|l1|2]|383]|s5|54|53|52|0|1f2]3|55|54[53|52|0]|1|2]|3]|55]|54]53]52
P12 - - - -Jee|er| - | - | -] -|-1|-|cefera| - |- -|-1|-]-|ce2fea| -|-|-]|-1|-1-|cz2|ca| - | -
- VL1 VL1 VL1 VL1
- VL2 VL2 VL2 VL2
- - VL3 VL3 VL3
- VL4 VL4 VL4 VL4
Notes:
1. The symbol “~" indicates there is no LCD display function. Set the corresponding bits in registers LSE1 to LSE3, LSES5 to
LSE7 to 0 for these pins.
2. SEGb52 to SEG55 can be used as COM7 to COM4.
The R8C/L35C Group does not have pins SEG52 to SEG55, so 1/8 duty cannot be selected.
3. The R8C/L35C Group does not have the VL3 pin, so 1/4 bias cannot be selected. When the internal voltage multiplier is
used, 1/2 bias cannot also be selected.
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group 1. Overview

Table 1.8 Product List for R8C/L36C Group Current of Apr 2011
Internal ROM Capacity Internal RAM
Part No. Program ROM Data Flash Capacity Package Type Remarks

R5F2L367CNFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO0064KB-A N Version
R5F2L367CNFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO0O064GA-A

R5F2L368CNFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0064KB-A

R5F2L368CNFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0O064GA-A

R5F2L36ACNFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064KB-A

R5F2L36ACNFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064GA-A

R5F2L36CCNFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064KB-A

R5F2L36CCNFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064GA-A

R5F2L367CDFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO0064KB-A D Version
R5F2L367CDFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO0O064GA-A

R5F2L368CDFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0064KB-A

R5F2L368CDFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0O064GA-A

R5F2L36ACDFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064KB-A

R5F2L36ACDFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0O064GA-A

R5F2L36CCDFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064KB-A

R5F2L36CCDFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064GA-A

Part No. R5F2L36 CCNEP

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

L—p——— ROM capacity
7: 48 KB

8: 64 KB

A: 96 KB

C: 128 KB

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

1. Overview

Table 1.9 Product List for R8C/L38C Group Current of Apr 2011
Internal ROM Capacity Internal RAM
Part No. Program ROM Data Flash Capacity Package Type Remarks
R5F2L387CNFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO080OKB-A N Version
R5F2L387CNFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO080JA-A
R5F2L388CNFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0O080OKB-A
R5F2L388CNFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO080JA-A
R5F2L38ACNFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0O080OKB-A
R5F2L38ACNFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0080JA-A
R5F2L38CCNFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0O080OKB-A
R5F2L38CCNFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0080JA-A
R5F2L387CDFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO080OKB-A D Version
R5F2L387CDFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO080JA-A
R5F2L388CDFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0OO080OKB-A
R5F2L388CDFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO080JA-A
R5F2L38ACDFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0O080OKB-A
R5F2L38ACDFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO080JA-A
R5F2L38CCDFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0O080OKB-A
R5F2L38CCDFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0080JA-A
Part No. R5F 2L38 CCN 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

ROM capacity
7: 48 KB
8: 64 KB
A: 96 KB
C: 128 KB

R8C/L38C 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/L38C Group
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group 1. Overview

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Part No. R5F2L3ACCNEP

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

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

—P—— ROM capacity
7: 48 KB

8: 64 KB

A: 96 KB

C: 128 KB

R8C/L3AC Group

R8C/Lx Series

Memory type
F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.4 Correspondence of Part No., with Memory Size and Package of R8C/L3AC Group
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

1. Overview
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Timer RA (8 bits x 1)

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

8

------.‘

]

'

’

]

’

]

]

’

]

3 '
2 .I:I
3 o 8

]

]

0

0

'

0

’

]

’

’

'

’

v

[ee]

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

8 8 8 8 8 4 8

OO L X N X X J LA K X N X J L X N R X X J A L X N J oo L X X R X N J .......‘
’
/O ports [ PortPo | | PortP1 | [ PortP2 | [ PortP3 | [ PortP4 | [ PortPs | [ PortP6 H
’
o
. . ’
Peripheral functions '
System clock generation ’
Timers ok UH‘\RT O Ao circuit 4

clock synchronous serial T

_ _ (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) 4-:“<—>
Timer RG (16 bits x 1) DTC s 8
LIN module

Watchdog timer
(14 bits)

Low-speed on-chip oscillator
for watchdog timer

%...-.

L X 3
@

LCD drive control circuit

A/D converter
(10 bits X 20 channels)

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

%.----

Comparator B

[ etdvod | [ 21duod | [ T1duod | [otduod | [ zduod |

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

H
’
D/A converter R8C CPU core Memory E
(8 bits X 2 channels)
ROH | ROL SB ROM @ 4#?’
RIH | R1L Usp : 8
Voltage detection circuit gg =P H
= INTB RAM @ .
AL H
FB [FLG | :
Multiplier 4
n
’
’
’
’
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 1.8 Block Diagram of R8C/L3AC Group
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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.

R0O1DS0095EJ0101 Rev.1.01
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC 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, A1, 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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4. Special Function Registers (SFRs)

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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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
2CC9h 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. 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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5. Electrical Characteristics

Table 5.6 Flash Memory (Program ROM) Characteristics
(Vcc =2.7t0 5.5V and Topr = 0 to 60°C, unless otherwise specified.)
- Standard .
Symbol Parameter Conditions - Unit
Min. Typ. Max.
— Program/erase endurance () 1,000 (@ — — times
— Byte program time — 80 500 us
— Block erase time — 0.3 — S
td(SR-SUS) Time delay from suspend request until — — 5+ CPUclock | ms
suspend x 3 cycles
— Interval from erase start/restart until 0 — — ms
following suspend request
— Time from suspend until erase restart — — 30+CPU clock us
x 1 cycle
td(CMDRST- Time from when command is forcibly — — 30+CPU clock us
READY) terminated until reading is enabled x 1 cycle
— Program, erase voltage 2.7 — 5.5 Vv
— Read voltage 1.8 — 55 \%
— Program, erase temperature 0 — 60 °C
— Data hold time (6) Ambient temperature = 55°C 20 — — year
Notes:

1. Definition of programming/erasure endurance
The programming and erasure endurance is defined on a per-block basis.
If the programming and erasure endurance is n (n = 1,000), each block can be erased n times. For example, if 1,024 1-byte
writes are performed to different addresses in block A, a 1 Kbyte block, and then the block is erased, the
programming/erasure endurance still stands at one.
However, the same address must not be programmed more than once per erase operation (overwriting prohibited).
2. Endurance to guarantee all electrical characteristics after program and erase. (1 to Min. value can be guaranteed).
3. Inasystem that executes multiple programming operations, the actual erasure count can be reduced by writing to sequential
addresses in turn so that as much of the block as possible is used up before performing an erase operation. For example,
when programming groups of 16 bytes, the effective number of rewrites can be minimized by programming up to 128 groups
before erasing them all in one operation. It is also advisable to retain data on the erasure endurance of each block and limit
the number of erase operations to a certain number.
4. If an error occurs during block erase, attempt to execute the clear status register command, then execute the block erase
command at least three times until the erase error does not occur.
5. Customers desiring program/erase failure rate information should contact their Renesas technical support representative.
6. The data hold time includes time that the power supply is off or the clock is not supplied.

R0O1DS0095EJ0101 Rev.1.01

Apr 15, 2011

RENESAS

Page 50 of 72




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

Table 5.7 Flash Memory (Data flash Block A to Block D) 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 Conditions - Unit
Min. Typ. Max.
— Program/erase endurance () 10,000 @ | — — times
— Byte program time — 160 1500 us
(program/erase endurance < 1,000 times)
— Byte program time — 300 1500 us
(program/erase endurance > 1,000 times)
— Block erase time — 0.2 1 S
(program/erase endurance < 1,000 times)
— Block erase time — 0.3 1 S
(program/erase endurance > 1,000 times)
td(SR-SUS) Time delay from suspend request until — — | 5+CPUclock | ms
suspend x 3 cycles
— Interval from erase start/restart until 0 — — ms
following suspend request
— Time from suspend until erase restart — — | 30+CPU clock | ps
x 1 cycle
td(CMDRST- Time from when command is forcibly — — | 30+CPU clock | us
READY) terminated until reading is enabled x 1 cycle
— Program, erase voltage 2.7 — 5.5 Y,
— Read voltage 1.8 — 55 \%
— Program, erase temperature -20 () — 85 °C
— Data hold time (7) Ambient temperature = 55 °C 20 — — year

1. Definition of programming/erasure endurance
The programming and erasure endurance is defined on a per-block basis.

If the programming and erasure endurance is n (n = 10,000), each block can be erased n times. For example, if 1,024 1-byte
writes are performed to different addresses in block A, a 1 Kbyte block, and then the block is erased, the
programming/erasure endurance still stands at one.

However, the same address must not be programmed more than once per erase operation (overwriting prohibited).

2. Endurance to guarantee all electrical characteristics after program and erase. (1 to Min. value can be guaranteed).

3. Inasystem that executes multiple programming operations, the actual erasure count can be reduced by writing to sequential
addresses in turn so that as much of the block as possible is used up before performing an erase operation. For example,
when programming groups of 16 bytes, the effective number of rewrites can be minimized by programming up to 128 groups
before erasing them all in one operation. In addition, averaging the erasure endurance between blocks A to D can further
reduce the actual erasure endurance. It is also advisable to retain data on the erasure endurance of each block and limit the
number of erase operations to a certain number.

4. If an error occurs during block erase, attempt to execute the clear status register command, then execute the block erase
command at least three times until the erase error does not occur.

5. Customers desiring program/erase failure rate information should contact their Renesas technical support representative.

—40°C for D version.

The data hold time includes time that the power supply is off or the clock is not supplied.

N o

Suspend request
(FMR21 bit)

FST7 bit

FST6 bit

. X Clock-dependent
Fixed time time

»le

A 4

Access restart

td(SrR-suUs)

FST6, FST7: Bit in FST register
FMR21: Bit in FMR2 register

Figure 5.2 Time delay until Suspend
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5. Electrical Characteristics

Table 5.8 Voltage Detection 0 Circuit Characteristics
(Vcc =1.8to0 5.5V and Topr = -20 to 85°C (N version) / —40 to 85°C (D version), unless
otherwise specified.)
" Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vdeto Voltage detection level Vdet0_0 (1) 1.80 | 1.90 | 2.05 \Y
Voltage detection level Vdet0_1 () 215 | 235 | 250 \Y
Voltage detection level Vdet0_2 (1) 270 | 2.85 | 3.05 \Y
Voltage detection level Vdet0_3 (1) 355 | 3.80 | 4.05 \Y,
— Voltage detection O circuit response time (3) At the falling of Vcc from 5V — 6 150 us
to (Vdet0_0-0.1) V
— Voltage detection circuit self power consumption |[VCA25=1,Vcc=5.0V — 15 — pA
td(E-A) Waiting time until voltage detection circuit — — 100 us
operation starts (2)
Notes:
1. Select the voltage detection level with bits VDSELO and VDSEL1 in the OFS register.
2. Necessary time until the voltage detection circuit operates when setting to 1 again after setting the VCA25 bit in the VCA2
register to 0.
3. Time until the voltage monitor O reset is generated after the voltage passes Vdeto.
Table 5.9 Voltage Detection 1 Circuit Characteristics
(Vcc =1.8to0 5.5V and Topr = -20 to 85°C (N version) / -40 to 85°C (D version), unless
otherwise specified.)
" Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vdet1 Voltage detection level Vdetl 0 () At the falling of Vcc 2.00 2.20 2.40 \
Voltage detection level Vdetl 1 () At the falling of Vcc 215 | 235 | 255 \
Voltage detection level Vdetl 2 (1) At the falling of Vcc 2.30 2.50 2.70 \
Voltage detection level Vdetl_3 (1) At the falling of Vcc 245 2.65 2.85 \
Voltage detection level Vdetl_4 (1) At the falling of Vcc 2.60 | 2.80 | 3.00 \Y
Voltage detection level Vdetl 5 () At the falling of Vcc 2.75 2.95 3.15 \Y
Voltage detection level Vdetl_6 () At the falling of Vcc 2.85 | 3.10 | 3.40 \Y
Voltage detection level Vdetl 7 (1) At the falling of Vcc 3.00 | 3.25 | 355 \
Voltage detection level Vdetl 8 () At the falling of Vcc 3.15 | 3.40 | 3.70 \
Voltage detection level Vdetl 9 () At the falling of Vcc 330 | 355 | 3.85 \
Voltage detection level Vdetl A (1) At the falling of Vcc 3.45 3.70 4.00 \Y;
Voltage detection level Vdetl B (1) At the falling of Vcc 3.60 3.85 4.15 \Y;
Voltage detection level Vdetl C ) At the falling of Vcc 3.75 4.00 4.30 \Y;
Voltage detection level Vdetl_D (1) At the falling of Vcc 3.90 | 415 | 445 \Y
Voltage detection level Vdetl E (1) At the falling of Vcc 4.05 4.30 4.60 \Y
Voltage detection level Vdetl F (1) At the falling of Vcc 4.20 4.45 4,75 \Y;
— Hysteresis width at the rising of Vcc in voltage Vdetl O to Vdetl_5 — 0.07 — \
detection 1 circuit selected
Vdetl 6 to Vdetl_F — 0.10 — \
selected
— Voltage detection 1 circuit response time (2) At the falling of Vcc from — 60 150 us
5V to (Vdetl_0-0.1) V
— Voltage detection circuit self power consumption VCA26=1,Vcc=5.0V — 1.7 — pA
td(E-A) Waiting time until voltage detection circuit operation — — 100 us
starts )
Notes:
1. Select the voltage detection level with bits VD1S0 to VD1S3 in the VDI1LS register.
2. Time until the voltage monitor 1 interrupt request is generated after the voltage passes Vdet1.
3. Necessary time until the voltage detection circuit operates when setting to 1 again after setting the VCA26 bit in the VCA2

register to 0.
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Table 5.20  DC Characteristics (4) [2.7 V <Vcc <4.0V]
(Topr =20 to 85°C (N version) / -40 to 85°C (D version), unless otherwise specified.)

Condition Standard
Oscillation On-Chip Low-Power
Symbol | Parameter Circuit . Oscillator CPU Consumption Other Min. 1 TYP: [ Max. Unit
XIN [y 1N High-Speed | Low- | Clock Setting @3)
®) (fOCO-F) |Speed
Icc Power High- 20 | Off Off 125 [No — — | 7.0 |14.5| mA
supply speed MHz kHz |division
current (@) |clock 10 | Off Off 125 |No — — 36|10 |[mA
mode MHz kHz |division
20 | Off Off 125 |Divide- — — [3.0] — [mA
MHz kHz |by-8
10 | Off Off 125 |Divide- — — [15] — [mA
MHz kHz |by-8
High- Off | Off | 20 MHz | 125 |No — — [ 7.0 [145| mA
speed kHz |division
on-chip ["Off [ Off | 20 MHz | 125 |Divide- — — (30 —[mA
oscillator kHz |by-8
mode  ["Gf [ OF | 10 MHz | 125 |No - — 40 = [mA
kHz |division
Off | Off | 10 MHz | 125 |Divide- — — | 17| — |mA
kHz |by-8
off | Off 4 MHz 125 |[Divide- [MSTIIC =1 — 1| —|mA
kHz |by-16 |MSTTRD=1
MSTTRC =1
MSTTRG =1
Low- off | Off Off 125 |[Divide- [FMR27 =1 — | 85 |390 | pA
speed kHz |by-8 VCA20=0
on-chip
oscillator
mode
Low- off | 32 Off Off |No FMR27 =1 — | 90 |400 | pA
speed kHz division|VCA20 = 0
clock off | 32 Off Off |No FMSTP =1 |Flash memory off — |50 | — [ nA
mode kHz division|VCA20 =0 |Program operation on RAM
Wait Ooff | 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
Ooff | Off Off 125 — [VCA27 =0 |While a WAIT instruction is executed — | 5|80 |uA
kHz VCA26 =0 |Peripheral clock off
VCA25=0
VCA20=1
CM02=1
CM01=1
off | 32 Off Off — |VCA27 =0 |While a WAIT LCD drive control — | 5| —|uA
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 — 1L | — [ pA
CM01=0 in real-time clock circuit ®)
mode When the internal
voltage multiplier is
used
Ooff | 32 Off Off — [VCA27 =0 |While a WAIT instruction is executed — |35 — [ pA
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 — | 2 [5.0]pA
mode VCA26 =0 |Peripheral clock off
VCA25=0
CM10=1
Off | Off Off Off — |VCA27=0 |Topr=85°C — [13.0] — [ pA
VCA26 =0 |Peripheral clock off
VCA25 =0
CM10=1
Power- | Off | Off Off Off — — Topr = 25°C —]0.02] 02| pA
off mode | Off | Off Off Off — — Topr = 85°C — 03] = [puA
Notes:
1. Vecc=2.7Vto4.0V,single chip mode, output pins are open, and other pins are Vss.
2. XINis set to square wave input.
3. Vec=3.0V
4. VLCD = Vcc, external division resistors are used for VL4 to VL1, 1/3 bias, 1/4 duty, f(FR) = 64 Hz, SEGO to SEG55 are selected, and segment
and common output pins are open. The standard value does not include the current that flows through external division resistors.
5. The internal voltage multiplier is used, bits LVLS3 to LVLSO in the LCR1 register = 1011b, 1/3 bias, 1/4 duty, f(FR) = 64 Hz, SEGO to SEG55
are selected, and segment and common output pins are open.
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5. Electrical Characteristics

Table 5.21

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.

R0O1DS0095EJ0101 Rev.1.01
Apr 15, 2011

RENESAS

Page 60 of 72



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

5. Electrical Characteristics

Table 5.24  Timing Requirements of 12C bus Interface ()
(Vcec=1.8t05.5V,Vss=0V, and Topr = -20 to 85°C (N version) / —-40 to 85°C (D version),
unless otherwise specified.)
Symbol Parameter Condition - Standard Unit
Min. Typ. Max.
tscL SCL input cycle time 12tcyc + 600 (1) — — ns
tsCLH SCL input “H” width 3tcye + 300 @) — — ns
tscLL SCL input “L” width Stcyc + 500 () — — ns
tsf SCL, SDA input fall time — — 300 ns
tsp SCL, SDA input spike pulse rejection time — — ltcyc (D ns
tBUF SDA input bus-free time 5tcyc (O — — ns
tSTAH Start condition input hold time 3tcye () _ — ns
tsTAS Retransmit start condition input setup time 3tcyc (D — — ns
tstop Stop condition input setup time 3tcyc (1) — — ns
tsbAs Data input setup time 1ltcyc + 40 @) — — ns
tSDAH Data input hold time 10 — — ns
Note:

1. 1tcyc = 1/fA(s)

SDA

SCL

tscLH

e I i |

2

tscLL

tscL

[«— tSDAH

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

tsTAs

tsTop

Figure 5.7

I/0 Timing of 12C bus Interface

R0O1DS0095EJ0101 Rev.1.01

Apr 15, 2011

RENESAS

Page 66 of 72




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

5. Electrical Characteristics

Table 5.25 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 5.26 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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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP100-14x14-0.50 | PLQPO100KB-A | 100P6Q-A/ FP-100U / FP-100UV | 069 |

R ARRRRARARARRARARRRRRRAAR

N

OTE)
1. DIMENSIONS "1 AND "+2"

== Q = 50 DO NO; glCLUDE (l\)/IOSLDgLASH.
2. DIMENSION "*3" DOES NOT
::= ;: INCLUDE TRIM OFFSET.
[==| =]
(== -
== =
[==| =
o = by
[==| =
== == al
:é :'; N'” z Dimension in Millimeters
=5 = " S| e Symbol | Min | Nom | Max
= Ea D [13.9]14.0] 141
== == E [13.9[14.0[ 14.1
i z Terminal cross section A2 - 1.4 -
= Q == Ho | 15.8] 16.0] 16.2
100 == % w He | 15.8| 16.0 | 16.2
GESEEEGEREE AL R L L AL —  — 17
1 2 A1 10.05| 0.1 |0.15
5 Index mark bp | 0.15]/0.20] 0.25
2 F by | — 018 —
¢ 10.09(0.145]| 0.20
i JAR < = ( c1 0.125
NONMAAAAAAARAAAMARARAAAARRT A, < HD' ; \ 2 o — 1 &
I ‘j% e | — 05| —
2lv[s] Ty =z L 7 x [ — ] —10.08
3 @) B y | —]—10.08
el Zp | — |10 | —
el Ze | — |10 | —
L [035| 05 ]0.65
Lt | — ] 10| —
JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ] |
P-QFP100-14x20-0.65 | PRQP0100JD-B | 100P6F-A | 18 |
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D

80 51
AHRARRRARARRAARRRRARARRARAAAARR
81 ] T s
% Q % NOTE)
=== =) 1. DIMENSIONS "*1" AND "2"
o — DO NOT INCLUDE MOLD FLASH.
E= =S * COSE TR opesEr
[Se= ]
=== ]
== ] -
= ==
=== ]
= =
o T Reference| Pimension in Millimeters
= Q Q = N Symbol [ Min | Nom | Max
100 o, y=—=N E 19.8]20.0] 20.2
RENEEEEEEELGEEEEEEEEE LRI M_—._— AR
' zo \ indexmerc % . :D 225]22.8] 23.1
- : e es. e 1)
1. To.
/ .\ > 1 ] /tj; ogs 8.; 8i
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y |— | —10.10
Zp | — |0.575] —
Zeg | — |0.825] —
L 04| 06| 08
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