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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"

Active
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16-Bit

24MHz

CSl, I2C, IrDA, LINbus, UART/USART
Brown-out Detect/Reset, LCD, LVD, POR, PWM, WDT
69

64KB (64K x 8)

FLASH

6K x 8

1.9V ~ 5.5V

A/D 6x10b, 4x24b

Internal

-40°C ~ 85°C (TA)

Surface Mount

100-LQFP

100-LFQFP (14x14)
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NOTES FOR CMOS DEVICES

(1) VOLTAGE APPLICATION WAVEFORM AT INPUT PIN: Waveform distortion due to input noise or a
reflected wave may cause malfunction. If the input of the CMOS device stays in the area between VIL
(MAX) and VIH (MIN) due to noise, etc., the device may malfunction. Take care to prevent chattering noise
from entering the device when the input level is fixed, and also in the transition period when the input level
passes through the area between VIL (MAX) and VIH (MIN).

(2) HANDLING OF UNUSED INPUT PINS: Unconnected CMOS device inputs can be cause of malfunction. If
an input pin is unconnected, it is possible that an internal input level may be generated due to noise, etc.,
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using pull-up or pull-down circuitry. Each unused pin should be
connected to VDD or GND via a resistor if there is a possibility that it will be an output pin. All handling
related to unused pins must be judged separately for each device and according to related specifications
governing the device.

(3) PRECAUTION AGAINST ESD: A strong electric field, when exposed to a MOS device, can cause
destruction of the gate oxide and ultimately degrade the device operation. Steps must be taken to stop
generation of static electricity as much as possible, and quickly dissipate it when it has occurred.
Environmental control must be adequate. When it is dry, a humidifier should be used. It is recommended
to avoid using insulators that easily build up static electricity. Semiconductor devices must be stored and
transported in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work benches and floors should be grounded. The operator should be grounded using a wrist
strap. Semiconductor devices must not be touched with bare hands. Similar precautions need to be taken
for PW boards with mounted semiconductor devices.

(4) STATUS BEFORE INITIALIZATION: Power-on does not necessarily define the initial status of a MOS
device. Immediately after the power source is turned ON, devices with reset functions have not yet been
initialized. Hence, power-on does not guarantee output pin levels, 1/O settings or contents of registers. A
device is not initialized until the reset signal is received. A reset operation must be executed immediately
after power-on for devices with reset functions.

(5) POWER ON/OFF SEQUENCE: In the case of a device that uses different power supplies for the internal
operation and external interface, as a rule, switch on the external power supply after switching on the internal
power supply. When switching the power supply off, as a rule, switch off the external power supply and then
the internal power supply. Use of the reverse power on/off sequences may result in the application of an
overvoltage to the internal elements of the device, causing malfunction and degradation of internal elements
due to the passage of an abnormal current. The correct power on/off sequence must be judged separately
for each device and according to related specifications governing the device.

(6) INPUT OF SIGNAL DURING POWER OFF STATE : Do not input signals or an 1/O pull-up power supply
while the device is not powered. The current injection that results from input of such a signal or I/O pull-up
power supply may cause malfunction and the abnormal current that passes in the device at this time may
cause degradation of internal elements. Input of signals during the power off state must be judged
separately for each device and according to related specifications governing the device.
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CHAPTER 1 OUTLINE

1.5 Block Diagram

1.5.1 80-pin products
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Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0 redirection
register (PIOR). See Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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CHAPTER 3 CPU ARCHITECTURE

3.1.2 Mirror area

The RL78/11B mirrors the code flash area of 00000H to OFFFFH, to FOOOOH to FFFFFH. The products with 128 KB
flash memory mirror the code flash area of 00000H to OFFFFH or 10000H to 1FFFFH, to FOO00H to FFFFFH (the code

flash area to be mirrored is set by the processor mode control register (PMC)).

By reading data from FOOOOH to FFFFFH, an instruction that does not have the ES register as an operand can be used,
and thus the contents of the code flash can be read with the shorter code. However, the code flash area is not mirrored to
the SFR, extended SFR, RAM, and use prohibited areas.

See 3.1 Memory Space for the mirror area of each product.

The mirror area can only be read and no instruction can be fetched from this area.

The following show examples.

Example R5F10MMG, R5F10MPG (Flash memory: 128 KB, RAM: 8 KB)

FFFFFH

FFFOOH
FFEFFH

FFEEOH
FFEDFH

FDFOOH
FDEFFH

F1000H
FOFFFH

FO800H
FO7FFH

FOOOOH
EFFFFH

20000H
1FFFFH

ODFOOH
ODEFFH

01000H
OOFFFH

00000H

The PMC register is described below.

Special-function register (SFR)
256 bytes

General-purpose register
32 bytes

RAM
8 KB

Mirror
(same data as 01000H to ODEFFH)

Reserved

Special-function register (2nd SFR)
2 KB

Reserved

Code flash memory

Code flash memory

For example, 0D589H is mirrored to
FD589H. Data can therefore be read
by MOV A, 'D589H, instead of MOV
ES, #00H and MOV A, ES:!D589H.

Mirror

RO1UH0407EJ0210 Rev.2.10
Apr 25, 2016
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CHAPTER 3 CPU ARCHITECTURE

Table 3-5. SFR List (3/5)

Address Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range After Reset
1-bit 8-hit 16-bit

FFFO0H | 12-bit interval timer control register ITMC R/W - - \ OFFFH
FFF91H
FFF92H | Second count register SEC R/W - v - Undefined
FFF93H | Minute count register MIN R/W - v - Undefined
FFF94H | Hour count register HOUR RIW - v - Undefined
FFF95H | Week count register WEEK R/W - v - Undefined
FFF96H | Day count register DAY RIW - v - Undefined
FFF97H | Month count register MONTH R/W - v - Undefined
FFF98H | Year count register YEAR R/W - v - Undefined
FFFOAH | Alarm minute register ALARMWM | R/W - v - Undefined
FFF9BH | Alarm hour register ALARMWH | R/W - v - Undefined
FFFOCH | Alarm week register ALARMWW | R/W - v - Undefined
FFFODH | Real-time clock control register 0 RTCCO RIW \ v - ooHMete !
FFF9EH | Real-time clock control register 1 RTCC1 RIW N Y - ooHNeret
FFFAOH | Clock operation mode control register CcMC RIW - v - ooHMete !
FFFALH | Clock operation status control register csc RIW N v - coHMeret
FFFA2H | Oscillation stabilization time counter status register | OSTC R \ v - O00H
FFFA3H | Oscillation stabilization time select register OSTS R/W - v - 07H
FFFA4H | System clock control register CKC R/W \ v - O0H
FFFAS5H | Clock output select register 0 CKSO0 RIW S v - O0H
FFFABH | Clock output select register 1 CKs1 R/IW R v - 00H
FFFASH | Reset control flag register RESF R - v - Undefined"'¢?
FFFA9H | Voltage detection register LVIM RIW N v - 0oHN'®2
FFFAAH | Voltage detection level register LVIS RIW \ v - |00H/01H/g1HN"?
FFFABH | Watchdog timer enable register WDTE RIW - v - 1AH/9AHN"3
FFFACH | CRC input register CRCIN R/W - v - 00H

Notes 1.

This register is reset only by a power-on reset.

2. The reset values of the registers vary depending on the reset source as shown below.

Reset Source | RESET Input | Reset by POR| Reset by Resetby |Resetby RAM| Resetby | ResetbylLVD
Execution of WDT Parity Error |lllegal-Memory
lllegal Access
Register Instruction
RESF |[TRAP Cleared (0) Set (1) Held Held
WDTRF Held Set (1) Held
RPERF Held Set (1) Held
IAWRF Held Set (1)
LVIRF Held Set (1)
LVIM  [LVISEN Cleared (0) Held
LVIOMSK Held
LVIF
LVIS Cleared (O0OH/01H/81H) Clear
(00H/8LH) " *

3. The reset value of the WDTE register is determined by the setting of the option byte.
4. When option byte LVIMDS1, LVIMDSO = 0, 1: LVD reset is not generated.

RO1UH0407EJ0210 Rev.2.10
Apr 25, 2016
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (8/8)

Address Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range After Reset
1-bit 8-bit 16-bit
FO40BH | LCD display data memory 11 SEG11 R/W - N - OOH
FO40CH | LCD display data memory 12 SEG12 RIW - N - O0H
FO40DH | LCD display data memory 13 SEG13 R/W - \ - O00H
FO40EH | LCD display data memory 14 SEG14 R/W - S - O0H
FO40FH | LCD display data memory 15 SEG15 R/W - N - 00H
FO410H | LCD display data memory 16 SEG16 R/W - \ - O0H
FO411H | LCD display data memory 17 SEG17 R/W - \ - O0OH
F0412H | LCD display data memory 18 SEG18 R/W - N - 0OH
F0413H | LCD display data memory 19 SEG19 RIW - N - 00H
F0414H | LCD display data memory 20 SEG20 R/W - \ - O00H
F0415H | LCD display data memory 21 SEG21 R/W - N - 0OH
F0416H | LCD display data memory 22 SEG22 RIW - N - O0H
F0417H | LCD display data memory 23 SEG23 R/W - \ - O0H
F0418H | LCD display data memory 24 SEG24 R/W - S - O00H
FO419H | LCD display data memory 25 SEG25 RIW - «/ - O0H
FO41AH | LCD display data memory 26 SEG26 RIW - N - 00H
FO041BH | LCD display data memory 27 SEG27 R/W - S - O0H
FO41CH | LCD display data memory 28 SEG28 RIW - N - O0H
FO41DH | LCD display data memory 29 SEG29 RIW - N - 00H
FO41EH | LCD display data memory 30 SEG30 R/W - V - O0H
FO41FH | LCD display data memory 31 SEG31 R/W - S - O0OH
FO420H | LCD display data memory 32 SEG32 RIW - N - 00H
F0421H | LCD display data memory 33 SEG33 R/W - \ - O0H
F0422H | LCD display data memory 34 SEG34 R/W - \ - O0OH
F0423H | LCD display data memory 35 SEG35 R/W - N - 00H
F0424H | LCD display data memory 36 SEG36 RIW - N - O0H
F0425H | LCD display data memory 37 SEG37 R/W - \ - O0H
F0426H | LCD display data memory 38 SEG38 R/W - S - O0OH
F0427H | LCD display data memory 39 SEG39 RIW - N - 00H
F0428H | LCD display data memory 40 SEG40 R/W - \ - O0H
F0429H | LCD display data memory 41 SEG41 R/W - S - O0OH
FO540H | 8-bit interval timer count register 00 TRTOO | TRTO R - N S O0H
FO0541H | 8-bit interval timer count register 01 TRTO1 R - N 00H
FO0548H | 8-bit interval timer count register 10 TRT10 | TRT1 R - \/ \ O0H
FO0549H | 8-bit interval timer count register 11 TRT11 R - N OOH
Remark For SFRs in the SFR area, see Table 3-5 SFR List.
RO1UH0407EJ0210 Rev.2.10 RENESAS 68
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RL78/I11B CHAPTER 11 8-BIT INTERVAL TIMER

11.3.6 8-bit interval timer division register n (TRTMDn) (n =0 or 1)
This register is used to select the division ratio of the count source used by the 8-bit interval timer.
The TRTMDn register can be set by an 8-bit memory manipulation instruction.
Reset signal generation sets this register to OOH.

Figure 11-7. Format of 8-bit Interval Timer Division Register n (TRTMDn)

Address: FO353H (TRTMDO), FO35BH (TRTMD1)  After reset: 00H  R/W"°**

Symbol 7 6 5 4 3 2 1 0
TRTMDn 0 TCKn1 0 TCKnO
TCKn1 Selection of division ratio for 8-bit interval timer 1N %23
Bit 6 Bit 5 Bit 4
0 0 0 fsus
0 0 1 fsus/2
0 1 0 fsus/4
0 1 1 fsus/8
1 0 0 fsus/16
1 0 1 fsus/32
1 1 0 fsus/64
1 1 1 fsus/128

In 8-bit interval timer mode, TRTn1 counts based on the count clock specified by TCKn1.
In 16-bit interval timer mode, set these bits to 000B because they are not used. See 11.4 Operation for details.

TCKnO Selection of division ratio for 8-hit interval timer 0" 3

Bit 2 Bit 1 Bit 0

0 0 0 fsus

0 0 1 fsus/2

0 1 0 fsus/4

0 1 1 fsus/8

1 0 0 fsus/16

1 0 1 fsus/32

1 1 0 fsus/64

1 1 1 fsus/128

In 8-bit interval timer mode, TRTNO counts based on the count clock specified by TCKnO.
In 16-bit interval timer mode, TRTn counts based on the count clock specified by TCKnO.
See 11.4 Operation for details.

Notes 1. Do not switch the count source during counting. When switching the count source, set these bits while the
TSTARTNI bit in the TRTCRn register is 0 (counting is stopped).
2. Set TCKni (i = 0, 1) of the unused channel to 000B.
3. Be sure to set the TCKni (i = 0, 1) bit before setting the TRTCMPni register.
4. Bits 7 and 3 are read-only. When writing, write 0. When reading, O is read.

ROLUHO0407EJ0210 Rev.2.10 RENESAS 334
Apr 25, 2016 "
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CHAPTER 16 24-BIT AX A/D CONVERTER

e When 16-bit resolution is set (DSADTYP in the DSADMR register = 1)

DSADCRnH DSADCRNM DSADCRnNL
A A A
~ N ~ ™
Bit b23 b16 bi15 b8 b7 b0
AX A/D conversion result n [23:16] AY A/D conversion result n [23:16] AX A/D conversion result n [15:8]
Bit Symbol Conversion result of channel n
b7 to b0 DSADCRNL [7:0] | Conversion result bits 15 to 8 of channel n
b15 to b8 DSADCRNM [7:0] | Conversion result bits 23 to 16 of channel n
b23 to b16 DSADCRnNH [7:0] | Conversion result bits 23 to 16 of channel n

Caution Be sure to read the AX A/D converter conversion result register within its maximum pending
time after the AZ A/D conversion end interrupt is generated.

RO1UH0407EJ0210 Rev.2.10
Apr 25, 2016
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RL78/I11B CHAPTER 18 SERIAL ARRAY UNIT

18.3.5 Serial data register mn (SDRmn)

The SDRmn register is the transmit/receive data register (16 bits) of channel n. Bits 8 to 0 (lower 9 bits) of SDRO0O,
SDRO01, SDR10 and SDR11 or hits 7 to 0 (lower 8 bits) of SDR02 and SDRO03 function as a transmit/receive buffer register,
and bits 15 to 9 (higher 7 bits) are used as a register that sets the division ratio of the operation clock (fucx).

If the CCSmn bit of serial mode register mn (SMRmn) is cleared to 0O, the clock set by dividing the operating clock by
bits 15 to 9 (higher 7 bits) of the SDRmn register is used as the transfer clock.

If the CCSmn bit of serial mode register mn (SMRmn) is set to 1, set bits 15 to 9 (upper 7 bits) of SDRO0 to 0000000B.
The input clock fsck (slave transfer in CSI mode) from the SCKp pin is used as the transfer clock.

The lower 8/9 bits of the SDRmn register function as a transmit/receive buffer register. During reception, the parallel
data converted by the shift register is stored in the lower 8/9 bits, and during transmission, the data to be transmitted to the
shift register is set to the lower 8/9 bits.

The SDRmn register can be read or written in 16-bit units.

However, the higher 7 bits can be written or read only when the operation is stopped (SEmn = 0). During operation
(SEmn = 1), a value is written only to the lower 8/9 bits of the SDRmn register. When the SDRmn register is read during
operation, the higher 7 bits are always read as 0.

Reset signal generation clears the SDRmn register to 0000H.

Figure 18-9. Format of Serial Data Register mn (SDRmn)

Address: FFF10H, FFF11H (SDRO00), FFF12H, FFF13H (SDRO01) After reset: 0000H R/W
FFF11H (SDRO0O0) FFF10H (SDROO0)
—
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
soren | [ | | [ ] | Jof | [ | | [ [ | |

Address: FFF44H, FFF45H (SDR02), FFF46H, FFF47H (SDRO03) After reset: 0000H R/W
FFF48H, FFF49H (SDR10), FFF4AH, FFF4BH (SDR11)
FFF45H (SDRO02) FFF44H (SDRO02)
—
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
sormn | | | [ [ [ [ o [ [ [ [ [ [ [ |
SDRmMnN[15:9] Transfer clock setting by dividing the operating clock (fmck)
0 0 0 0 0 0 0 fmek/2
0 0 0 0 0 0 1 fmck/4
0 0 0 0 0 1 0 fmek/6
0 0 0 0 0 1 1 fmck/8
1 1 1 1 1 1 0 fmck/254
1 1 1 1 1 1 1 fMck/256

(Cautions and Remarks are listed on the next page.)

RO1UHO0407EJ0210 Rev.2.10 RENESAS 467
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RL78/I11B CHAPTER 18 SERIAL ARRAY UNIT

Figure 18-112. Flowchart of Data Reception

Address field transmission completed

éata reception completeD

‘ Stop operation for rewriting SCRmn
Writing 1 to the STmn bit register.

Writing O to the TXEmn bit, and 1 to the RXEmn bit

Writing 1 to the SSmn bit

>
- No
Last byte received?

Yes

Set to receive only the operating
mode of the channel.

Operation restart

Disable output so that not the ACK
response to the last received data.

Writing O to the SOEmn bit

Writing dummy data (FFH) to

Starting reception operation
SIOr (SDRmnN[7:0])

Wait for the completion of reception.
(Clear the interrupt request flag)

Transfer end interrupt
generated?

Yes

Reading receive data, perform

Reading SIOr (SDRmn[7:0)) processing (stored in the RAM etc.).

No
Data transfer completed?

Yes

éata reception complet@

Stop condition generation

Caution ACK is not output when the last data is received (NACK). Communication is then completed by
setting “1” to the STmn bit of serial channel stop register m (STm) to stop operation and generating
a stop condition.

RO1UHO0407EJ0210 Rev.2.10 RENESAS 607
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RL78/I11B CHAPTER 19 SERIAL INTERFACE IICA

(c) Start ~ Code ~ Data ~ Data ~ Stop (extension code transmission)

(i) When WTIMn =0

SPTn=1
{
ST | AD6 to ADO | RIW | ACK D7 to DO ACK D7 to DO ACK | SP
Al A2 A3 A4 A5

A1 |ICSn = 1010%110B

A2: 1ICSn = 1010x000B

A3: ICSn = 1010x000B (Sets the WTIMn bit to 1)"°'
A4 |ICSn = 1010xx00B (Sets the SPTn bit to 1)

A5; 1ICSn = 00000001B

Note To generate a stop condition, set the WTIMn bit to 1 and change the timing for generating the INTIICAn
interrupt request signal.

Remark A: Always generated
A: Generated only when SPIEn =1
x: Don't care

(iil) When WTIMn =1

SPTn=1

ST | AD6to ADO | R/W | ACK D7 to DO ACK D7 to DO ACK | SP

Al A2 A3 A4

A1l:1ICSn =1010x110B
A2: |ICSn = 1010%100B
A3: [ICSn = 1010xx00B (Sets the SPTn bit to 1)
A4: 11ICSn = 00001001B

Remark A: Always generated
A: Generated only when SPIEn =1
x:  Don't care

Remark n=0

RO1UHO0407EJ0210 Rev.2.10 RENESAS 664
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CHAPTER 19 SERIAL INTERFACE IICA

The meanings of <8> to <19> in (3) Data ~ data ~ stop condition in Figure 19-33 are explained below.

<8>

<9>
<10>
<11>

<12>

<13>

<14>

<15>

<16>

<17>

<18>

<19>

The master device sets a wait status (SCLAn = 0) at the falling edge of the 8th clock, and issues an
interrupt (INTIICAR: end of transfer). Because of ACKEn = 0 in the master device, the master device then
sends an ACK by hardware to the slave device.

The master device reads the received data and releases the wait status (WRELn = 1).

The ACK is detected by the slave device (ACKDn = 1) at the rising edge of the 9th clock.

The slave device set a wait status (SCLANn = 0) at the falling edge of the 9th clock, and the slave device
issue an interrupt (INTIICAN: end of transfer).

By the slave device writing the data to transmit to the IICA register, the wait status set by the slave device is
released. The slave device then starts transferring data to the master device.

The master device issues an interrupt (INTHICAnN: end of transfer) at the falling edge of the 8th clock, and
sets a wait status (SCLAN = 0). Because ACK control (ACKEn = 1) is performed, the bus data line is at the
low level (SDAAnN = 0) at this stage.

The master device sets NACK as the response (ACKEn = 0) and changes the timing at which it sets the
wait status to the 9th clock (WTIMn = 1).

If the master device releases the wait status (WRELnN = 1), the slave device detects the NACK (ACK = 0) at
the rising edge of the 9th clock.

The master device and slave device set a wait status (SCLAN = 0) at the falling edge of the 9th clock, and
both the master device and slave device issue an interrupt (INTIICAn: end of transfer).

When the master device issues a stop condition (SPTn = 1), the bus data line is cleared (SDAAn = 0) and
the master device releases the wait status. The master device then waits until the bus clock line is set
(SCLAN = 1).

The slave device acknowledges the NACK, halts transmission, and releases the wait status (WRELn = 1)
to end communication. Once the slave device releases the wait status, the bus clock line is set (SCLANn =
1).

Once the master device recognizes that the bus clock line is set (SCLANn = 1) and after the stop condition
setup time has elapsed, the master device sets the bus data line (SDAAn = 1) and issues a stop condition
(i.e. SCLAN =1 changes SDAAnN from 0 to 1). The slave device detects the generated stop condition and
slave device issue an interrupt (INTIICAR: stop condition).

Remarks 1. <1> to <19> in Figure 19-33 represent the entire procedure for communicating data using the 1°C

bus.
Figure 19-33 (1) Start condition ~ address ~ data shows the processing from <1> to <7>, Figure 19-
33 (2) Address ~ data ~ data shows the processing from <3> to <12>, and Figure 19-33 (3) Data ~
data ~ stop condition shows the processing from <8> to <19>.

2. n=0
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CHAPTER 21 LCD CONTROLLER/DRIVER

CHAPTER 21 LCD CONTROLLER/DRIVER

The number of LCD display function pins of the RL78/I1B differs depending on the product. The following table shows
the number of pins of each product.

Table 21-1. Number of LCD Display Function Pins of Each Product

Item RL78/11B
80 pins (R5F10MMXx (x = G, E)) 100 pins (R5F10MPx (x = G, E))
LCD controller/ Segment signal outputs: 34 (30)"* Segment signal outputs: 42 (38)"*
driver Common signal outputs: 8 Common signal outputs: 8
Multiplexed 1/0 port bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bit1 | bitO | bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bit1 | bit0
Segment PO SEG | SEG | SEG | SEG | SEG | SEG - - - - - - - - - -
37 36 35 34 33 32
P1 SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG
11 10 9 8 7 6 5 4 11 10 9 8 7 6 5 4
P3 - - - - SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG
27 26 25 24 31 30 29 28 27 26 25 24
P5 - - - - - - - - SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG
39 38 37 36 35 34 33 32
P7 SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG
23 22 21 20 19 18 17 16 23 22 21 20 19 18 17 16
P8 - - - - SEG | SEG | SEG | SEG - - SEG | SEG | SEG | SEG | SEG | SEG
15 | 14 | 13 | 12 41 |40 |15 | 4| 13| 12
Alternate relationship -
between COM signal
output pins and 1/0
pots
Alternate COM4 SEGO SEGO
relationship | cops SEG1 SEG1
between
COM signal | COM6 SEG2 SEG2
output pins | com7 SEG3 SEG3
and LCD
display
function pins
Note () indicates the number of signal output pins when 8 com is used.
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CHAPTER 21 LCD CONTROLLER/DRIVER

Figure 21-43. Eight-Time-Slice LCD Drive Waveform Examples Between SEG4 and Each Common Signals
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CHAPTER 24 STANDBY FUNCTION

Table 24-1. Operating Statuses in HALT Mode (2/2)

HALT Mode Setting
Item

When HALT Instruction Is Executed While CPU Is Operating on Subsystem Clock

When CPU Is Operating on XT1 Clock (fxr) When CPU Is Operating on External
Subsystem Clock (fexs)

System clock

Clock supply to the CPU is stopped

Main system clock | fi Operation disabled
fx
fex
Subsystem clock | fxr Operation continues (cannot be stopped) Cannot operate
fexs Cannot operate Operation continues (cannot be stopped)
fiL Set by bits 0 (WDSTBYON) and 4 (WDTON) of option byte (000COH), and WUTMMCKO bit of
subsystem clock supply mode control register (OSMC) (However, WUTMMCKO cannot be set
to 1 while the CPU is operating with subsystem clock)
¢ WUTMMCKO = 0 and WDTON = 0: Stops
¢ WUTMMCKO = 0, WDTON =1, and WDSTBYON = 1: Oscillates
¢ WUTMMCKO = 0, WDTON = 1, and WDSTBYON = 0: Stops
CPU Operation stopped
Code flash memory
RAM Operation stopped (Operable while in the DTC is executed)
Port (latch) Status before HALT mode was set is retained

Timer array unit

Operable when the RTCLPC bit is 0 (operation is disabled when the RTCLPC bit is not 0).

Real-time clock 2

Operable (Operation in high-accuracy 1 Hz output mode is disabled.)

Subsystem clock frequency
measurement circuit

High-speed on-chip oscillator
clock frequency correction
function

Oscillation stop detection

Operation disabled

Battery backup function

Operable (when VBATEN = 1 and VBATSEL = 0)

12-bit interval timer

8-bit interval timer

Operable

Watchdog timer

Operable (See CHAPTER 13 WATCHDOG TIMER)

Clock output/buzzer output

Operable

A/D converter

A% A/D Converter

Temperature sensor 2

Operation disabled

Comparator Operable when external input (IVREFnN) is selected for comparator reference voltage.
Serial array unit (SAU) Operable when the RTCLPC bit is 0 (operation is disabled when the RTCLPC bit is not 0).
IrDA Operation disabled

Serial interface (IICA)

Operation disabled

LCD controller/driver

Operable (However, this depends on the status of the clock selected as the LCD source clock:

operation is possible if the selected clock is operating, but operation will stop if the selected
clock is stopped.)

Data transfer controller (DTC)

Operable when the RTCLPC bit is 0 (operation is disabled when the RTCLPC bit is not 0).

Power-on-reset function

Voltage detection function

External interrupt

Operable

CRC High-speed CRC | Operation disabled
operation General-purpose | In the calculation of the RAM area, operable when DTC is executed
function CRC

RAM parity error detection
function

RAM guard function

SFR guard function

lllegal-memory access detection
function

Operation stopped (Operable when DTC is executed only)

(Remark is listed on the next page.)
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RL78/I11B CHAPTER 27 VOLTAGE DETECTOR

27.3.2 Voltage detection level register (LVIS)
This register selects the voltage detection level.
This register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation input sets this register to OO0H/01H/81H ",

Figure 27-3. Format of Voltage Detection Level Select Register (LVIS)

Address: FFFAAH  After reset: O0H/O1H/81H*'  R/W

Symbol <7> 6 5 4 3 2 1 <0>
LVIS  [LVIMD"*®? 0 0 0 0 0 0 LVILVNe?
LVIMD"*¢2 Operation mode of voltage detection
0 Interrupt mode
1 Reset mode
LvILVNoe? LVD detection level
0 High-voltage detection level (Vivon)
1 Low-voltage detection level (VivoL or VivoL)

Notes 1. The reset value changes depending on the reset source and the setting of the option byte.

This register is not cleared (O0H) by LVD reset.
The generation of reset signal other than an LVD reset sets as follows.
¢ When option byte LVIMDS1, LVIMDSO = 1, 0: 00H
¢ When option byte LVIMDS1, LVIMDSO0 =1, 1: 81H
e When option byte LVIMDS1, LVIMDSO =0, 1: 01H

2. Writing “0” can only be allowed in the interrupt & reset mode (option byte LVIMDS1, LVIMDSO = 1, 0). Do
not set LVIMD and LVILV in other cases. The value is switched automatically when reset or interrupt is
generated in the interrupt & reset mode.

Cautions 1. Rewrite the value of the LVIS register according to Figures 27-8 and 27-9.
2. Specify the LVD operation mode and detection voltage (VivoH, VivoL, Vivp) of each mode by
using the option byte 000C1H. Figure 27-4 shows the format of the user option byte
(O0O0C1H/010C1H). For details about the option byte, see CHAPTER 32 OPTION BYTE.

ROLUHO0407EJ0210 Rev.2.10 RENESAS 857
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RL78/I11B CHAPTER 27 VOLTAGE DETECTOR

Figure 27-5. Timing of Voltage Detector Internal Reset Signal Generation
(Option Byte LVIMDS1, LVIMDSO = 1, 1)

Internal power supply voltage
(internal Voo)
Voo | N e Ve

Lower limit of operation voltage
Vpor = 1.51 V (TYP.)

Veor = 1.50 V (TYP) |-

e

Time
E E Cleared
LVIF flag . .
LVIMD flag H E E Not cleared E E 5
WiVflag — Hi Not cleared ; P
E E g : : Cleared
LVIRF flag L 5
(RESF register) : ' ' ' '
LVD reset signal
! ! \ ! Cleared by ' '
| ' : ' software ! '
POR reset signal ; , .
Internal reset signal
Remark Vpor: POR power supply rise detection voltage
Vrpr: POR power supply fall detection voltage
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30.3.1.1 Flash memory CRC control register (CRCOCTL)

This register is used to control the operation of the high-speed CRC ALU, as well as to specify the operation range.

The CRCOCTL register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Figure 30-1. Format of Flash Memory CRC Control Register (CRCOCTL)

Address: FO2FOH  After reset: 00H R/W

Symbol <7> 6 5 4 3 2 1 0
CRCOCTL CRCOEN 0 0 0 0 FEA2V'® FEA1l FEAO
CRCOEN Control of CRC ALU operation
0 Stop the operation.
1 Start the operation according to HALT instruction execution.
FEA2'® FEAL FEAO High-speed CRC operation range
0 0 0 0000H to 3FFBH (16 K-4 bytes)
0 0 1 0000H to 7FFBH (32 K-4 bytes)
0 1 0 0000H to BFFBH (48 K-4 bytes)
0 1 1 0000H to FFFBH (64 K-4 bytes)
1 0 0 00000H to 13FFBH (80 K-4 bytes)
1 0 1 00000H to 17FFBH (96 K-4 bytes)
1 1 0 00000H to 1BFFBH (112 K-4 bytes)
1 1 1 00000H to 1FFFBH (128 K-4 bytes)

Note Be sure to set FEA2 bit to “0” on R5F10MME and R5F10MPE.

Remark Input the expected CRC operation result value to be used for comparison in the lowest 4 bytes of the flash

memory. Note that the operation range will thereby be reduced by 4 bytes.
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RL78/I11B CHAPTER 37 ELECTRICAL SPECIFICATIONS

37.4 AC Characteristics

(TA=-40to +85°C,1.9V<Vpop=EVDD<5.5V, Vss=EVss=0V)

Iltems Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum | Tev Main HS (high-speed [2.7 V < Voo"®* <55 V| 0.0417 1 us
instruction execution time) system main) mode 24V <Voo1<27v| 0.0625 1 us
clock (fmain) o1
operation LS (low-speed |1.9V < Voo <55V| 0.125 1 us
main) mode
Subsystem clock (fsug) 19V<Voot<55V| 285 305 | 313 us
operation
Inthe self | HS (high-speed |2.7 V < Voo"*®* <55V| 0.0417 1 us
programming main)mode |5 4/ < v < 2 7v| 0.0625 1 us
mOde Note 1
LS (low-speed |1.9V <Vop <55V| 0.125 1 ps
main) mode
External system clock fex 2.7V <Vt <55V 1.0 20.0 MHz
frequency 2.4V <Vl <27V 1.0 160 | MHz
1.9V <V <24V 1.0 8.0 MHz
fexs 32 35 kHz
External system clock input | texw, tex. | 2.7 V < Voo "' <55V 24 ns
high-level width, low-level 24V <Vople o7y 30 ns
width Note 1
1.9V <Vop <24V 60 ns
texHs, texLs 13.7 us
TI00 to TI07 input high-level | trm, 1/fuck+10 nshote2
width, low-level width tric
TOO0O0 to TOO7 output fro HS (high-speed main) | 4.0V <EVob <55V 12 MHz
frequency mode 2.7V <EVon<4.0V 8 MHz
24V <EVop<27V 4 MHz
LS (low-speed main) 19V<EVop <55V 4 MHz
mode
PCLBUZ0, PCLBUZ1 output | fecL HS (high-speed main) | 4.0V <EVopb<5.5V 16 MHz
frequency mode 27V<EVoo<4.0V 8 MHz
24V <EVop<27V 4 MHz
LS (low-speed main) 19V<EVop<55V 4 MHz
mode
Interrupt input high-level tinTH, INTPO 1.9V < Vot <55V 1 us
width, low-level width v INTPL to INTP7 19V <EVon <55V 1 us
RESET low-level width trsL 10 us

Notes 1. The power supply voltage (VBAT pin or Voo pin) selected by the battery backup feature.

2. The following conditions are required for low voltage interface:
1.9V <Vop<2.7V:MIN. 125 ns

Remark fvck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSmn0, CKSmn1 bhits of timer mode register mn (TMRmn)
m: Unit number (m = 0), n: Channel number (n = 0 to 7))
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CHAPTER 37 ELECTRICAL SPECIFICATIONS

37.5.2 Serial interface IICA

(2) I°C standard mode

(TA=-40t0 +85°C, 1.9V <VDD=EVDD<5.5V,Vss =EVss=0V)

Parameter Symbol Conditions HS (high-speed |LS (low-speed main)| Unit
main) Mode Mode
MIN. MAX. MIN. MAX.
SCLAO clock frequency fscL Standard mode: | 2.7 V<EVop<5.5V 0 100 0 100 | kHz
fou=1MHz | 1.9 < Evoo 0 100 0 100 | kHz
<55V
Setup time of restart condition tsusta | 27V<EVon<55V 4.7 4.7 us
1.9V <EVop <55V 47 4.7 us
Hold time™°*®* tHD:sTA 27V<EVop<55V 4.0 4.0 us
1.9V <EVop <55V 4.0 4.0 us
Hold time when SCLAO = “L” tLow 27V<EVop<55V 4.7 4.7 us
1.9V <EVop <55V 47 47 us
Hold time when SCLAO = “H” tHicH 27V<EVop<55V 4.0 4.0 us
1.9V <EVon <55V 40 4.0 us
Data setup time (reception) tsupar | 2.7 V<EVop<55V 250 250 ns
1.9V <EVop <55V 250 250 ns
Data hold time (transmission)"*®? | tup:oar | 2.7 V<EVoD <55V 0 3.45 0 3.45 us
1.9V <EVop <55V 0 3.45 0 3.45 us
Setup time of stop condition tsusto | 2.7 V<EVop<55V 4.0 4.0 us
1.9V <EVop <55V 4.0 4.0 us
Bus-free time tBUF 27V<EVop<55V 4.7 47 us
1.9V <EVop <55V 47 4.7 us
Notes 1. The first clock pulse is generated after this period when the start/restart condition is detected.
2. The maximum value (MAX.) of tHpb:paT is during normal transfer and a wait state is inserted in the ACK

(acknowledge) timing.

3. When HS (high-speed main) mode, this value becomes 2.4 V.

Remark The maximum value of Cb (communication line capacitance) and the value of Ro (communication line pull-up
resistor) at that time in each mode are as follows.

Standard mode:

Cb =400 pF, Ro = 2.7 kQ
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(3) 4 kHz sampling mode

(TA=-40to +85°C, AVop < Vop + 0.3V, 24V <AVDD<55V,24V<Vop<55V, Vss=AVss =0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Operation clock fosap fx oscillation clock, input external clock or high- 12 MHz
speed on-chip oscillator clock is used
Sampling frequency fs 3906.25 Hz
Oversampling frequency fos 15 MHz
Output data rate Toata 256 us
Data width RES 24 bit
SNDR SNDR | x1 gain 80 dB
High-speed system clock is selected as
operating clock of 24-bit A~ A/D converter (bit O
of PCKC register (DSADCK) = 1)
x16 gain 69 74
High-speed system clock is selected as operating
clock of 24-bit A A/D converter (bit 0 of PCKC
register (DSADCK) = 1)
x32 gain 65 69
High-speed system clock is selected as operating
clock of 24-bit AZ A/D converter (bit 0 of PCKC
register (DSADCK) = 1)
Passband (low pass band) | fcnpr At -3 dB (phase in high pass filter not adjusted) 0.607 Hz
Bits 7 and 6 of DSADHPFCR register
(DSADCOF1, DSADCOFO0) = 00
At -3 dB (phase in high pass filter not adjusted) 1.214 Hz
Bits 7 and 6 of DSADHPFCR register
(DSADCOF1, DSADCOF0) = 01
At -3 dB (phase in high pass filter not adjusted) 2.429 Hz
Bits 7 and 6 of DSADHPFCR register
(DSADCOF1, DSADCOFO0) = 10
At -3 dB (phase in high pass filter not adjusted) 4.857 Hz
Bits 7 and 6 of DSADHPFCR register
(DSADCOF1, DSADCOF0) = 11
In-band ripple 1 rpl 45Hzto55Hz @50 Hz -0.01 0.01 dB
54 Hzto 66 Hz @60 Hz
In-band ripple 2 rp2 45Hzto 275 Hz @50 Hz -0.1 0.1
54 Hzto 330 Hz @60 Hz
In-band ripple 3 rp3 45Hzt0 1100 Hz @50 Hz -0.1 0.1
54 Hzto 1320 Hz @60 Hz
Passband (high pass band) | fcipr -3dB 1672 Hz
Stopband (high pass band) | fatt -80 dB 2545 Hz
Out-band attenuation ATT1 fs -80 dB
ATT2 2fs -80 dB
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