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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Notes:
1. The symbol “ ” indicates a programmable I/O port.
2. The symbol “−” indicates the settings should be made as follows:

- Set 1 to the corresponding bits in the PDi (i = 1 to 3, 5 to 7, and 10 to 13) register.
- Set 0 to the corresponding bits in the Pi (i = 1 to 3, 5 to 7, and 10 to 13) register.
- Set 0 to the corresponding bits in the P10DRR or P11DRR register.

   
 

Notes:
1. The symbol “−” indicates there is no LCD display function. Set the corresponding bits in registers LSE1 to LSE3, LSE5 to 

LSE7 to 0 for these pins.
2. SEG52 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.
   

Table 1.2 Programmable I/O Ports Provided for Each Group

Programmable 
I/O Port

R8C/L35C Group
Total: 41 I/O pins

R8C/L36C Group
Total: 52 I/O pins

R8C/L38C Group
Total: 68 I/O pins

R8C/L3AC Group
Total: 88 I/O pins

bit
7

bit
6

bit
5

bit
4

bit
3

bit
2

bit
1

bit
0

bit
7

bit
6

bit
5

bit
4

bit
3

bit
2

bit
1

bit
0

bit
7

bit
6

bit
5

bit
4

bit
3

bit
2

bit
1

bit
0

bit
7

bit
6

bit
5

bit
4

bit
3

bit
2

bit
1

bit
0

P0
P1 − − − − − − − − − − − − − − − − − − − −

P2 − − − − − − − −

P3 − − − −

P4
P5 − − − − − − − − − − − − − − − − − − − − − − − − − − − −

P6 − − − − − − − − − − − − − − − −

P7 − − − −

P10 − − − − − − − − − − − − − − − − − − − − − − − −

P11 − − −

P12 − − − − − − − − − − − − − − − −

P13 − − − − − − − − − − − −

Table 1.3 LCD Display Function Pins Provided for Each Group

Shared 
I/O Port

L35C Group
Common output: Max. 4
Segment output: Max. 24

L36C Group
Common output: Max. 8
Segment output: Max. 32

L38C Group
Common output: Max. 8
Segment output: Max. 48

L3AC Group
Common output: Max. 8
Segment output: Max. 56
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Table 1.8 Product List for R8C/L36C Group Current of Apr 2011

Figure 1.2 Correspondence of Part No., with Memory Size and Package of R8C/L36C Group

Part No.
Internal ROM Capacity Internal RAM 

Capacity Package Type Remarks
Program ROM Data Flash

R5F2L367CNFP 48 Kbytes 1 Kbyte × 4 6 Kbytes PLQP0064KB-A N Version
R5F2L367CNFA 48 Kbytes 1 Kbyte × 4 6 Kbytes PLQP0064GA-A
R5F2L368CNFP 64 Kbytes 1 Kbyte × 4 8 Kbytes PLQP0064KB-A
R5F2L368CNFA 64 Kbytes 1 Kbyte × 4 8 Kbytes PLQP0064GA-A
R5F2L36ACNFP 96 Kbytes 1 Kbyte × 4 10 Kbytes PLQP0064KB-A
R5F2L36ACNFA 96 Kbytes 1 Kbyte × 4 10 Kbytes PLQP0064GA-A
R5F2L36CCNFP 128 Kbytes 1 Kbyte × 4 10 Kbytes PLQP0064KB-A
R5F2L36CCNFA 128 Kbytes 1 Kbyte × 4 10 Kbytes PLQP0064GA-A
R5F2L367CDFP 48 Kbytes 1 Kbyte × 4 6 Kbytes PLQP0064KB-A D Version
R5F2L367CDFA 48 Kbytes 1 Kbyte × 4 6 Kbytes PLQP0064GA-A
R5F2L368CDFP 64 Kbytes 1 Kbyte × 4 8 Kbytes PLQP0064KB-A
R5F2L368CDFA 64 Kbytes 1 Kbyte × 4 8 Kbytes PLQP0064GA-A
R5F2L36ACDFP 96 Kbytes 1 Kbyte × 4 10 Kbytes PLQP0064KB-A
R5F2L36ACDFA 96 Kbytes 1 Kbyte × 4 10 Kbytes PLQP0064GA-A
R5F2L36CCDFP 128 Kbytes 1 Kbyte × 4 10 Kbytes PLQP0064KB-A
R5F2L36CCDFA 128 Kbytes 1 Kbyte × 4 10 Kbytes PLQP0064GA-A

Part No. R 5 F 2L 36 C C N FP
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

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
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Figure 1.6 Block Diagram of R8C/L36C Group
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Notes:
1. ROM capacity varies with MCU type.
2. RAM capacity varies with MCU type.
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Figure 1.7 Block Diagram of R8C/L38C Group
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Figure 1.8 Block Diagram of R8C/L3AC Group
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Notes:
1. ROM capacity varies with MCU type.
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1.4 Pin Assignments
Figures 1.9 to 1.13 show Pin Assignments (Top View). Tables 1.11 to 1.13 list the Pin Name Information by Pin
Number.

Figure 1.9 Pin Assignment (Top View) of PLQP0052JA-A Package

27282930313233343536373839

13121110987654321

P11_3/SCS/(CTS2/RTS2/INT3)/IVCMP3
P11_2/SDA/SSO/(RXD2/SCL2/TXD2/SDA2/INT2)/IVREF3
P11_1/SSI/(RXD2/SCL2/TXD2/SDA2/INT1)/IVCMP1
P11_0/SCL/SSCK/(CLK2/INT0)/IVREF1
P7_7/COM0
P7_6/COM1
P7_5/COM2
P7_4/COM3
P4_7/SEG39/TRCIOD/TRCIOB
P4_6/SEG38/TRCIOC/TRCIOB
P4_5/SEG37/TRCIOB
P4_4/SEG36/TRCIOA/TRCTRG
P4_3/SEG35/TRCCLK/TRCTRG

P13_2/AN2/RXD0
P13_3/AN3/CLK0

VL4
CL1/P12_2
CL2/P12_3

VL2
VL1

P0_0/SEG0/AN4
P0_1/SEG1/AN5
P0_2/SEG2/AN6
P0_3/SEG3/AN7
P0_4/SEG4/AN8
P0_5/SEG5/AN9



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

R01DS0095EJ0101 Rev.1.01 Page 19 of 72
Apr 15, 2011

Figure 1.13 Pin Assignment (Top View) of PRQP0100JD-B Package
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5.3 Peripheral Function Characteristics

Notes:
1. The A/D conversion result will be undefined in wait mode, stop mode, power-off mode, when the flash memory stops, and in 

low-current-consumption mode. Do not perform A/D conversion in these states or transition to these states during A/D 
conversion.

2. This applies when the peripheral functions are stopped.
3. When the analog input voltage is over the reference voltage, the A/D conversion result will be 3FFh in 10-bit mode and FFh in 

8-bit mode.

Table 5.3 A/D Converter Characteristics
(VCC/AVCC = Vref = 2.2 to 5.5 V, VSS = 0 V, and Topr = ��20 to 85�qC (N version) / 
��40 to 85�qC (D version), unless otherwise specified.)

Symbol Parameter Conditions
Standard

Unit
Min. Typ. Max.

— Resolution Vref = AVCC — — 10 Bit
— Absolute accuracy (2) 10-bit mode Vref = AVCC = 5.0 V AN0 to AN19 input — — ±3 LSB

Vref = AVCC = 3.3 V AN0 to AN19 input — — ±5 LSB
Vref = AVCC = 3.0 V AN0 to AN19 input — — ±5 LSB
Vref = AVCC = 2.2 V AN0 to AN19 input — — ±5 LSB

8-bit mode Vref = AVCC = 5.0 V AN0 to AN19 input — — ±2 LSB
Vref = AVCC = 3.3 V AN0 to AN19 input — — ±2 LSB
Vref = AVCC = 3.0 V AN0 to AN19 input — — ±2 LSB
Vref = AVCC = 2.2 V AN0 to AN19 input — — ±2 LSB

�IAD A/D conversion clock 4.0 �d Vref = AVCC �d 5.5 V (1) 2 — 20 MHz

3.2 �d Vref = AVCC �d 5.5 V (1) 2 — 16 MHz

2.7 �d Vref = AVCC �d 5.5 V (1) 2 — 10 MHz

2.2 �d Vref = AVCC �d 5.5 V (1) 2 — 5 MHz
— Tolerance level impedance — 3 — k�:
tCONV Conversion time 10-bit mode Vref = AVCC = 5.0 V, �IAD = 20 MHz 2.2 — — �Ps

8-bit mode Vref = AVCC = 5.0 V, �IAD = 20 MHz 2.2 — — �Ps
tSAMP Sampling time �IAD = 20 MHz 0.8 — — �Ps
IVref Vref current Vcc = 5 V, XIN = f1 = �IAD = 20 MHz — 45 — �PA
Vref Reference voltage 2.2 — AVCC V
VIA Analog input voltage (3) 0 — Vref V
OCVREF On-chip reference voltage 2 MHz �d �IAD �d 4 MHz 1.19 1.34 1.49 V
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Figure 5.6 I/O Timing of Synchronous Serial Communication Unit (SSU) (Clock Synchronous 
Communication Mode)
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