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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"
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R8C/1A Group, R8C/1B Group

1. Overview

Table 1.2 Functions and Specifications for R8C/1B Group
Item Specification
CPU Number of fundamental 89 instructions
instructions
Minimum instruction execution 50 ns (f(XIN) = 20 MHz, VCC =3.0t0 5.5 V)
time 100 ns (f(XIN) = 10 MHz, VCC = 2.7 t0 5.5 V)
Operating mode Single-chip
Address space 1 Mbyte
Memory capacity See Table 1.4 Product Information for R8C/1B Group
Peripheral Ports 1/0 ports: 13 pins (including LED drive port)
Functions Input port: 3 pins
LED drive ports 1/0O ports: 4 pins
Timers Timer X: 8 bits x 1 channel, timer Z: 8 bits x 1 channel
(Each timer equipped with 8-bit prescaler)
Timer C: 16 bits x 1 channel
(Input capture and output compare circuits)
Serial interfaces 1 channel
Clock synchronous serial I/0, UART
1 channel
UART
Clock synchronous serial interface | 1 channel
I2C bus Interface(l)
Clock synchronous serial 1/0 with chip select (SSU)
A/D converter 10-bit A/D converter: 1 circuit, 4 channels
Watchdog timer 15 bits x 1 channel (with prescaler)
Reset start selectable, count source protection mode
Interrupts Internal: 11 sources, External: 4 sources, Software: 4 sources,
Priority levels: 7 levels
Clock generation circuits 2 circuits
« Main clock generation circuit (with on-chip feedback
resistor)
» On-chip oscillator (high speed, low speed)
High-speed on-chip oscillator has a frequency adjustment
function
Oscillation stop detection function | Main clock oscillation stop detection function
Voltage detection circuit On-chip
Power on reset circuit On-chip
Electric Supply voltage VCC =3.0t0 5.5V (f(XIN) = 20 MHz)
Characteristics VCC =2.7t0 5.5V (f(XIN) = 10 MHz)
Current consumption Typ. 9 mA (VCC =5.0V, f(XIN) = 20 MHz, A/D converter stopped)
Typ. 5 mA (VCC = 3.0V, f(XIN) = 10 MHz, A/D converter stopped)
Typ. 35 pA (VCC = 3.0 V, wait mode, peripheral clock off)
Typ. 0.7 uA (VCC = 3.0 V, stop mode)
Flash Memory | Programming and erasure voltage |VCC =2.7t05.5V
Programming and erasure 10,000 times (data flash)
endurance 1,000 times (program ROM)
Operating Ambient Temperature -20 to 85°C
-40 to 85°C (D version)
-20 to 105°C (Y version) ()
Package 20-pin molded-plastic LSSOP
20-pin molded-plastic SDIP
28-pin molded-plastic HWQFN
NOTE:

1. 12C bus is a trademark of Koninklijke Philips Electronics N. V.
2. Please contact Renesas Technology sales offices for the Y version.
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R8C/1A Group, R8C/1B Group 1. Overview

Type No. R5F 21 1A 4 D XXX SP

—L Package type:

SP: PLSP0020JB-A
DD: PRDP0O020BA-A
NP: PWQNOO028KA-B

ROM number

Classification
D: Operating ambient temperature -40°C to 85°C
No Symbol: Operating ambient temperature -20°C to 85°C
Y: Operating ambient temperature -20°C to 105°C (Note)

ROM capacity
1: 4KB
2:8KB
3:12 KB
4:16 KB

R8C/1A Group

R8C/Tiny Series

Memory type
F: Flash memory version

Renesas MCU

Renesas semiconductors

NOTE: Please contact Renesas Technology sales offices for the Y version.

Figure 1.2 Type Number, Memory Size, and Package of R8C/1A Group
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R8C/1A Group, R8C/1B Group 1. Overview

15 Pin Assignments
Figure 1.4 shows Pin Assignments for PLSP0020JB-A Package (Top View), Figure 1.5 shows Pin
Assignments for PRDP0020BA-A Package (Top View) and Figure 1.6 shows Pin Assignments for
PWQNOO028KA-B Package (Top View).

PIN assignments (top view)

P3_5/SSCK/SCL/ICMP1_2 < » E
P3_7/CNTRO/SSO/TXDL <»=[2 |
RESET—»[3_|

XOUT/P4_70) =4 |

vss/avss —[5 |

XIN/P4_6 —»| 6

VCC/AVCC —»| 7

MODE —»[8 |

P4_5/INTO/RXD1 -a»| 9
P1_7/CNTROO/INT10 e 10

dnoio g1/084
dnoio v1/08Y

20 |-a» P3_4/SCS/SDA/ICMP1_1

19 |-a-m P3_3/TCIN/INT3/SSIO0/CMP1_0
18 |-e» P1_0/KIO/ANS/CMPO_0

17 |- P1_1/KIT/AN9/CMPO_1

16 |-«— P4_2/VREF

15 |-« P1_2/KIZ/AN10/CMPOQ_2

14 |-a» P1_3/KI3/AN11/TZOUT

13 |-«» P1_4/TXDO

12 |-«» P1_5/RXDO/CNTROLINTIL

11 |-e» P1_6/CLKO0/SSIO1

1. P4_7 is an input-only port.

Package: PLSP0020JB-A (20P2F-A)

Figure 1.4 Pin Assignments for PLSP0020JB-A Package (Top View)
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R8C/1A Group, R8C/1B Group 2. Central Processing Unit (CPU)

2.8.7 Interrupt Enable Flag (I)

The | flag enables maskable interrupts.
Interrupts are disabled when the | flag is set to 0, and are enabled when the | flag is set to 1. The |
flag is set to 0 when an interrupt request is acknowledged.

2.8.8 Stack Pointer Select Flag (U)

ISP is selected when the U flag is set to 0; USP is selected when the U flag is set to 1.
The U flag is set to 0 when a hardware interrupt request is acknowledged or the INT instruction of
software interrupt numbers 0 to 31 is executed.

2.8.9 Processor Interrupt Priority Level (IPL)

IPL is 3 bits wide, assigns processor interrupt priority levels from level O to level 7.
If a requested interrupt has higher priority than IPL, the interrupt is enabled.

2.8.10 Reserved Bit
If necessary, set to 0. When read, the content is undefined.
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R8C/1A Group, R8C/1B Group 3. Memory

3. Memory

3.1 R8C/1A Group

Figure 3.1 is a Memory Map of R8C/1A Group. The R8C/1A Group has 1 Mbyte of address space from
addresses 00000h to FFFFFh.

The internal ROM is allocated lower addresses, beginning with address OFFFFh. For example, a 16-
Kbyte internal ROM area is allocated addresses 0C0O00h to OFFFFh.

The fixed interrupt vector table is allocated addresses OFFDCh to OFFFFh. They store the starting
address of each interrupt routine.

The internal RAM is allocated higher addresses, beginning with address 00400h. For example, a 1-
Kbyte internal RAM area is allocated addresses 00400h to 007FFh. The internal RAM is used not only
for storing data but also for calling subroutines and as stacks when interrupt requests are
acknowledged.

Special function registers (SFRs) are allocated addresses 00000h to 002FFh. The peripheral function
control registers are allocated here. All addresses within the SFR, which have nothing allocated are
reserved for future use and cannot be accessed by users.

00000h
SFR
(See 4. Special Function
Registers (SFRs))
002FFh
00400h
Internal RAM
OXXXXh
OFFDCh E Undefined instruction E
= Overflow E
E BRK instruction E
= Address match =
E Single step 3
oYYYYh F Watchdog timersoscillation stop detectionsvoltage monitor 2 5
- Address break =
Internal ROM E (Reserved) E
OFFFFh OFFFFh E Reset =
Expanded area
FFFFFh
NOTE:

1. The blank regions are reserved. Do not access locations in these regions.

Internal ROM Internal RAM
Part Number Size Address Size Address
0YYYYh OXXXXh
R5F211A4SP, R5F211A4DSP, R5F211A4DD, R5F211A4NP,
R5F211A4XXXSP, R5F211A4DXXXSP, R5F211A4XXXDD, 16 Kbytes 0C000h 1 Kbyte 007FFh
R5F211A4XXXNP
R5F211A3SP, R5F211A3DSP, R5F211A3DD, R5F211A3NP,
R5F211A3XXXSP, R5F211A3DXXXSP, R5F211A3XXXDD, 12 Kbytes 0D000h 768 bytes 006FFh
R5F211A3XXXNP
R5F211A2SP, R5F211A2DSP, R5F211A2DD, R5F211A2NP,
R5F211A2XXXSP, R5F211A2DXXXSP, R5F211A2XXXDD, 8 Kbytes 0EO00Oh 512 bytes 005FFh
R5F211A2XXXNP
R5F211A1SP, R5F211A1DSP, R5F211A1DD,
4 Kbytes 0F000h 384 bytes 0057Fh
R5F211A1XXXSP, R5F211A1DXXXSP, R5F211A1XXXDD

Figure 3.1 Memory Map of R8C/1A Group
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R8C/1A Group, R8C/1B Group 3. Memory

3.2 R8C/1B Group

Figure 3.2 is a Memory Map of R8C/1B Group. The R8C/1B Group has 1 Mbyte of address space from
addresses 00000h to FFFFFh.

The internal ROM (program ROM) is allocated lower addresses, beginning with address OFFFFh. For
example, a 16-Kbyte internal ROM area is allocated addresses 0C000h to OFFFFh.

The fixed interrupt vector table is allocated addresses OFFDCh to OFFFFh. They store the starting
address of each interrupt routine.

The internal ROM (data flash) is allocated addresses 02400h to 02BFFh.

The internal RAM is allocated higher addresses beginning with address 00400h. For example, a 1-
Kbyte internal RAM area is allocated addresses 00400h to 007FFh. The internal RAM is used not only
for storing data but also for calling subroutines and as stacks when interrupt requests are
acknowledged.

Special function registers (SFRs) are allocated addresses 00000h to 002FFh. The peripheral function
control registers are allocated here. All addresses within the SFR, which have nothing allocated are
reserved for future use and cannot be accessed by users.

00000h
SFR
(See 4. Special Function
Registers (SFRs))
002FFh
00400h
Internal RAM
OXXXXh
02400h nt | ROM
nternal
02BFEh (data Flash)® OFFDCh E Undefined instruction 3
E Overflow 3
= BRK instruction E
E Address match 3
E Single step =
0YYYYh E  Watchdog timer « oscillation stop detection « voltage monitor 2 =
Internal ROM E Address break E
(program ROM) = (Reserved) E
OFFFFh OFFFFh E Reset =
Expanded area
FFFFFh

NOTES:

Figure 3.2 Memory Map of R8C/1B Group
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R8C/1A Group, R8C/1B Group 5. Electrical Characteristics

5. Electrical Characteristics

Table 5.1 Absolute Maximum Ratings
Symbol Parameter Condition Rated Value Unit
Vcc Supply voltage Vcc = AVcc -0.3t06.5 \%
AVcc Analog supply voltage Vcc = AVcc -0.3t06.5 \%
Vi Input voltage -0.3to Vcc+0.3 \%
Vo Output voltage -0.3 to Vcc+0.3 \%
Pd Power dissipation Topr = 25°C 300 mw
Topr Operating ambient temperature -20 to 85/ -40 to 85 (D version) °C
Tstg Storage temperature -65 to 150 °C
Table 5.2 Recommended Operating Conditions
" Standard .
Symbol Parameter Conditions ) Unit
Min. Typ. Max.
Vcc Supply voltage 2.7 - 5.5 \%
AVcc Analog supply voltage - Vcc - \%
Vss Supply voltage - 0 - \%
AVss Analog supply voltage - 0 - \%
VIH Input “H” voltage 0.8Vcc - Vcc \%
ViL Input “L” voltage 0 - 0.2Vcc \Y
10H(sum) Peak sum output Sum of all pins - - -60 mA
“H” current I0H (peak)
|OH(peak) Peak output “H” current - - -10 mA
|OH(avg) Average output “H” current - - -5 mA
loL(sum) Peak sum output  Sum of all pins - - 60 mA
“L” currents loL (peak)
lOL(peak) Peak output “L” Except P1_0Oto P1_3 - - 10 mA
currents
NOTES:

1. Vcc=2.71t05.5V at Topr = -20 to 85 °C / -40 to 85 °C, unless otherwise specified.
2. Typical values when average output current is 100 ms.
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