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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"
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RL78/11C

CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (11/11)

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

FO59CH | Year alarm register RYRAR R/W - - \ Undefined
FO59DH

FO59CH | Binary counter 2 alarm enable register BCNT2AER R/W - - \ Undefined
FO59DH

FO59FH | Year alarm enable register RYRAREN R/W - N - Undefined
FO59FH | Binary counter 3 alarm enable register BCNT3AER R/W - \ - Undefined
FO5A1H | RTC status register RSR R/W - S - Undefined
FO5A3H | RTC control register 1 RCR1 R/W - N - Undefined
FO5A5H | RTC control register 2 RCR2 R/W - N - Undefined
FO5A7H | RTC control register 3 RCR3 R/W - \ - Undefined
FO5A9H | RTC control register 4 RCR4 R/W - N - Undefined
FO5AFH | Time error correction register RADJ R/W - N - Undefined
FO5B3H | RTC control register 5 RCR5 R/W - \ - Undefined
FO5B9H | RCRS5 guard register RCR5GD W - S - O0OH
FO5C1H | Time capture control register O RTCCRO R/W - N - Undefined
FO5C3H | Time capture control register 1 RTCCR1 R/W - \ - Undefined
FO5C5H | Time capture control register 2 RTCCR2 R/W - S - Undefined
FO5D3H | Second capture register 0 RSECCPO R - N - Undefined
FO5D3H | BCNT O capture register 0 BCNTOCPO R - \ - Undefined
FO5D5H | Minute capture register O RMINCPO R - \/ - Undefined
FO5D5H | BCNT 1 capture register O BCNT1CPO R - S - Undefined
FO5D7H | Hour capture register 0 RHRCPO R - N - Undefined
FO5D7H | BCNT 2 capture register O BCNT2CPO R - \ - Undefined
FO5DBH | Day capture register O RDAYCPO R - S - Undefined
FO5DBH | BCNT 3 capture register 0 BCNT3CPO R - N - Undefined
FO5DDH | Month capture register 0 RMONCPO R - \ - Undefined
FO5E3H | Second capture register 1 RSECCP1 R - \/ - Undefined
FO5E3H | BCNT O capture register 1 BCNTOCP1 R - S - Undefined
FO5ESH | Minute capture register 1 RMINCP1 R - N - Undefined
FO5ES5H | BCNT 1 capture register 1 BCNT1CP1 R - \ - Undefined
FO5E7H | Hour capture register 1 RHRCP1 R - S - Undefined
FO5E7H | BCNT 2 capture register 1 BCNT2CP1 R - \ - Undefined
FO5EBH | Day capture register 1 RDAYCP1 R - \ - Undefined
FOS5EBH | BCNT 3 capture register 1 BCNT3CP1 R - \ - Undefined
FO5EDH | Month capture register 1 RMONCP1 R - N - Undefined
FO5F3H | Second capture register 2 RSECCP2 R - N - Undefined
FO5F3H | BCNT O capture register 2 BCNTOCP2 R - \/ - Undefined
FO5F5H | Minute capture register 2 RMINCP2 R - S - Undefined
FO5F5H | BCNT 1 capture register 2 BCNT1CP2 R - N - Undefined
FO5F7H | Hour capture register 2 RHRCP2 R - N - Undefined
FO5F7H | BCNT 2 capture register 2 BCNT2CP2 R - S - Undefined
FO5FBH | Day capture register 2 RDAYCP2 R - N - Undefined
FO5FBH | BCNT 3 capture register 2 BCNT3CP2 R - N - Undefined
FO5FDH | Month capture register 2 RMONCP2 R - \ - Undefined

Remark For SFRs in the SFR area, see Table 3-5 SFR List.
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RL78/11C

CHAPTER 3 CPU ARCHITECTURE

Figure 3-39. Example of RETI, RETB

RETI, RETB
<1>

Instruction code

OP-code

¢ Stack addressing is specified <1>.

¢ The contents of addresses SP, SP + 1, SP + 2, and SP + 3 are
stored in PC bits 7 to 0, 15 to 8, 19 to 16, and the PSW, respectively

<2>,

o The value of SP <3> is increased by four.

Sp SP+4 <
SP+3 (SP+3)
SP+2 (SP+2)
SP+1 (SP+1)
N@
PC
Memory

Stack
area

FOOOOH
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RL78/11C CHAPTER 6 CLOCK GENERATOR

6.3.12 Middle-speed on-chip oscillator frequency select register (MOCODIV)

The MOCODIV register is used to select the division ratio of the middle-speed on-chip oscillator.
The MOCODIV register can be set by an 8-bit memory manipulation instruction.
Reset signal generation clears this register to OOH.

Figure 6 - 15 Format of Middle-speed on-chip oscillator frequency select register (MOCODIV)

Address: FOOF2H After reset: 00H R/W
Symbol <7> 6 5 <4> <3> 2 1 0
MOCODIV 0 0 0 0 0 0 MOCODIV1 | MOCODIVO
MOCODIV1 | MOCODIVO Selection of middle-speed on-chip oscillator clock frequency
0 0 4 MHz
0 1 2 MHz
1 0 1 MHz
Other than above Setting prohibited
RO1UHO0587EJ0100 Rev. 1.00 RENESANS 174
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CHAPTER 6 CLOCK GENERATOR

Table 6 - 3 CPU Clock Transition and SFR Register Setting Examples (4/5)

(6) Changing the CPU to subsystem clock operation (E)
Target state transition: (B) — (E), (C) — (E), (D) — (E)

v

(Setting sequence of SFR registers)

Setting Flag of SFR Register PER2 Register SCMC Register Note
Clock After Change VRTCEN EXCLKS OSCSELS AMPHS1 AMPHSO
Changing to XT1 clock 1 0 1 0/1 0/1
Changing to external sub clock 1 1 1 X x
Unnecessary if these registers are already set
SCSC CcMC Waiting for CcscC CKC PER2
Register Register Oscillation Register Register Register
XTSTOP XT1SELEN Stabilization XT1SELDIS CSSs VRTCEN
0 1 Necessary 0 1 0
X 1 Necessary 0 1 0

Unnecessary if the CPU is operating with the subsystem clock

Note

once by an 8-bit memory manipulation instruction.

After release from the reset state, the sub clock operation mode control register (SCMC) can be written only

Operation is possible after turning on the power supply to the VRTC pin and release from the RTC power-on

reset.

(7) Changing to low-speed on-chip oscillator clock operation (F)

Target state transition: (B) — (F), (C) — (F), (D) — (F)

v

(Setting sequence of SFR registers)

Remark 1. x: don't care

if the CPU is operating with

the low-speed on-chip

oscillator clock

Remark 2. (A) to (R) in table 6 - 3 correspond to (A) to (R) in Figure 6 - 24.

Setting Flag of SFR Register CKSEL Oscillation accuracy CKC Register
Clock After Change SELLOSC stabilization time css
Changing to low-speed on-chip oscillator 1 210 ps 1
N >
"
Unnecessary

RO1UHO587EJ0100 Rev. 1.00
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RL78/11C

CHAPTER 6 CLOCK GENERATOR

Table 6 - 4 Changing CPU Clock (5/6)

CPU Clock

Before Change

After Change

Condition Before Change

Processing After Change

External subsystem
clock

High-speed on-chip
oscillator clock

Oscillation of high-speed on-chip oscillator
and selection of high-speed on-chip
oscillator clock as main system clock

* HIOSTOP =0, MCS=0,MCS1 =0

Middle-speed on-chip
oscillator clock

Oscillation of middle-speed on-chip oscillator
and selection of middle-speed on-chip
oscillator clock

* MIOEN=1,MCS=0,MCS1=1

External subsystem clock input can
be disabled (XTSTOP = 1) after
checking that the CPU clock has
been switched to the clock after
transition.

PLL clock Setting prohibited (switch to the high-speed —
on-chip oscillator clock first, and then switch
to the PLL clock)
X1 clock Stabilization of X1 oscillation and selection of | External subsystem clock input can

high-speed system clock as main system
clock

* OSCSEL =1, EXCLK =0, MSTOP =0

* After elapse of oscillation stabilization time
*MCS=1

External main system
clock

Enabling input of external clock from the
EXCLK pin and selection of high-speed
system clock as main system clock

* OSCSEL =1, EXCLK =1, MSTOP =0
*MCS=1

be disabled (XTSTOP = 1) after
checking that the CPU clock has
been switched to the clock after
transition.

XT1 clock

Transition not possible

External subsystem
clock

Transition not possible

RO1UHO587EJ0100 Rev. 1.00
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RL78/11C

CHAPTER 8 TIMER ARRAY UNIT

Figure 8-76. Example of Basic Timing of Operation as Multiple PWM Output Function
(Output Two Types of PWMSs)

Master
channe

Slave
channel 1

Slave
channel 2

TSmn

TEmn

TCRmMn

TDRmMnN

TOmn

INTTMmn

TSmp

TEmp

TCRmp

TDRmp

TOmp

INTTMmp

TSmq

TEmq

TCRmq

TDRmq

TOmq

INTTMmq

(Remark is listed on the next page.)
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CHAPTER 15 A/D CONVERTER

15.3.4 A/D converter mode register 1 (ADM1)

This register is used to specify the A/D conversion trigger, conversion mode, and hardware trigger signal.

The ADML1 register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Figure 15-7. Format of A/D Converter Mode Register 1 (ADM1)

Address: FFF32H  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0
ADM1 ADTMD1 ADTMDO ADSCM 0 0 0 ADTRS1 ADTRSO
ADTMD1 ADTMDO Selection of the A/D conversion trigger mode
0 x Software trigger mode
1 0 Hardware trigger no-wait mode
1 1 Hardware trigger wait mode
ADSCM Specification of the A/D conversion mode
0 Sequential conversion mode
1 One-shot conversion mode
ADTRS1 ADTRSO Selection of the hardware trigger signal
0 0 End of timer channel 01 count or capture interrupt signal (INTTMO01)
0 1 Event signal selected by ELC
1 0 Independent power supply RTC alarm interrupt signal INTRTCALM), independent power
<R> supply RTC fixed-cycle interrupt signal INTRTCPRD)
1 1 12-bit interval timer interrupt signal (INTIT)
Cautions 1. Rewrite the value of the ADML1 register while conversion is stopped (ADCS = 0, ADCE = 0).
2. To complete A/D conversion, specify at least the following time as the hardware trigger interval:
Hardware trigger no wait mode: 2 fcik clock + conversion start time + A/D conversion time
Hardware trigger wait mode: 2 fcik clock + conversion start time + A/D power supply
stabilization wait time + A/D conversion time
<R> 3. In modes other than SNOOZE mode, input of the next INTRTCALM/INTRTCPRD or INTIT will not

be recognized as a valid hardware trigger for up to four fcik cycles after the first
INTRTCALM/INTRTCPRD or INTIT is input.

Remarks 1. x: don't care

2. fcwk: CPU/peripheral hardware clock frequency

RO1UH0587EJ0100 Rev. 1.00 441
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RL78/11C CHAPTER 15 A/D CONVERTER

15.7.3 Setting up hardware trigger wait mode

Figure 15-32. Setting up Hardware Trigger Wait Mode

( Start of setup >

‘ PERO register setting ‘ The ADCEN bit of the PERO register is set (1), and supplying the clock starts.

The ports are set to analog input.
ANIO to ANI5 pins: Set using the ADPC register

ADPC register settings

‘ PM register setting ‘ The ports are set to the input mode.

o ADMO register
FR2 to FRO, LV1, and LVO bits:  These are used to specify the A/D conversion time.
ADMD bit: Select mode/scan mode

o ADML1 register
ADTMD1 and ADTMDO bits: These are used to specify the hardware trigger wait mode.
ADSCM bit: Sequential conversion mode/one-shot conversion mode
ADTRS1 and ADTRSO bits: These are used to select the hardware trigger signal.

 ADMO register setting
o ADML1 register setting
o ADM2 register setting

o ADM2 register
ADREFP1, ADREFPO, and ADREFM bits: These are used to select the reference

. . voltage.
* ADUL/ADLL register setting ADRCK bit: This is used to select the range for the A/D conversion result comparison
o ADS register setting value generated by the interrupt signal from AREA1, AREA3, and AREA2.
(The order of the settings is AWC bit: This is used to set up the SNOOZE mode function.

ADTYP bit: 8-bit/10-bit resolution

ADUL/ADLL register
These are used to specify the upper limit and lower limit A/D conversion result
comparison values.

irrelevant.)

o ADS register
ADS4 to ADSO bits: These are used to select the analog input channels.

The reference voltage stabilization wait time count A below may be required if the
I o values of the ADREFP1 and ADREFPO bits are changed.

stabilization wait time count A If change the ADREFP1 and ADREFPO = 1, 0: A=5us

If change the ADREFP1 and ADREFP0 =0, 0 or 0, 1: No wait

Reference voltage

‘ ADCE bit setting ‘ The ADCE bit of the ADMO register is set (1), and the system enters the A/D conversion
standby status.

‘ Hardware trigger generation ‘

Stabilization wait time for A/D The system automatically counts up to the stabilization wait time for A/D power supply.
power supply

‘ Start of A/D conversion ‘

After counting up to the reference voltage stabilization wait time ends, A/D conversion
starts.

The A/D conversion operations are performed.

‘ End of A/D conversion ‘ The A/D conversion end interrupt (INTAD) is generated."*

Storage of conversion results in

) The conversion results are stored in the ADCR and ADCRH registers.
the ADCR and ADCRH registers

Note Depending on the settings of the ADRCK bit and ADUL/ADLL register, there is a possibility of no interrupt signal
being generated. In this case, the results are not stored in the ADCR, ADCRH registers.

RO1UHO0587EJ0100 Rev. 1.00 R NS 466
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CHAPTER 17 24-BIT AX A/ID CONVERTER

17.2.4 AZ A/D converter HPF control register (DSADHPFCR)
The DSADHPFCR register is used to select the cutoff frequency of the high pass filter and disable or enable the high-

pass filter for each channel.
DSADHPFCR can be set by an 8-bit memory manipulation instruction.
Reset signal generation clears this register to O0H.

Figure 17-6. Format of AX A/D Converter HPF Control Register (DSADHPFCR)

Address: FO3C5H  After reset: 00H

Symbol 7 6 5 4 3 2 1 0
DSADHPFCR| DSADCOF1 | DSADCOFO 0 0 DSADTHR3 | DSADTHR2 | DSADTHR1 | DSADTHRO
DSADCOF1 | DSADCOFO
Selection of cutoff frequency of high-pass filter
Bit 7 Bit 6
0 0 0.607 Hz
0 1 1.214 Hz
1 0 2.429 Hz
1 1 4.857 Hz
DSADTHR3 High-pass filter disable of channel 3
0 High-pass filter used
1 High-pass filter not used
DSADTHR2 High-pass filter disable of channel 2
0 High-pass filter used
1 High-pass filter not used
DSADTHR1 High-pass filter disable of channel 1
0 High-pass filter used
1 High-pass filter not used
DSADTHRO High-pass filter disable of channel 0
0 High-pass filter used
1 High-pass filter not used
Cautions 1. Be sure to clear bits 5 and 4 to “0”.
2. Writing to the DSADTHRN bit shall be completed when any of the following conditions is satisfied:

e DSADCEN = 0 (Conversion is being stopped)

e Within 21 us from the zero-cross detection interrupt

Remark The high-pass filter convergence time can be changed by changing the high-pass filter cut-off frequency. The

convergence time decreases as the cut-off frequency increases.
To initialize the high-pass filter, use the DSADRES bit of the peripheral reset control register (PRR1).

RO1UH0587EJ0100 Rev. 1.00
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CHAPTER 18 SERIAL ARRAY UNIT

Figure 18-93. Flowchart of SNOOZE Mode Operation (EOCm1 =0, SSECm = 0/1 or EOCm1 =1, SSECm = 0)

Normal operation

STOP mode

SNOOZE mode

Normal operation

Setting start

Does TSFmn =0 on all

channels?

<1>

Writing 1 to the STmn bit
— SEmn =0

SAU default setting

The operation of all channels is also stopped to switch to the
STOP mode.

Channel 1 is specified for UART reception.
Change to the UART reception baud rate in SNOOZE mode

| (SPSm register and bits 15 to 9 in SDRm1 register).

<2>

Setting SSCm register
(SWCm =1)

<3>

Writing 1 to the SSmn bit
— SEml1=1

Enable interrupt

<4>

| Entered the STOP mode |

<5>

<6>

<7>

<8>

INTSREq

( INTSRq D
|

SRR —

Reading receive data from <9> | Reading receive data from
the SDRmn[7:0] bits (RXDq the SDRmn([7:0] bits (RXDq
register) (8 bits) or the register) (8 bits) or the
SDRmnN[8:0] bits (9 bits) SDRmnN[8:0] bits (9 bits)
| Writing 1 to the STm1bit | <10> [ writing 1 to the STm1 bit |
| Clear the SWCm bitto 0 <11> Clear the SWCm bitto 0 |

Error processing
Change to the UART Change to the UART
reception baud rate in reception baud rate in
normal operation normal operation
I I
<12>

| Writing 1 to the SSmn bit

\ Normal operation

| Writing 1 to the SSmn bit

Normal operation

SNOOZE mode setting

Communication wait status

Clear interrupt request flag (XXIF), reset interrupt mask (XXMK)
| and set interrupt enable (IE).

feik supplied to the SAU is stopped.

Effective edge of RxDq pin
detected
(Entered the SNOOZE mode)

Start bit input of RxDq pin
detected
(UART(q reception operation)

Transfer end interrupt (INTSRq) or
error interrupt (INTSREQq) generated

The mode switches from SNOOZE to normal

operation.

To operation stop status (SEm1 = 0)

Reset SNOOZE mode setting.

Set the SPSm register and bits 15 to 9 in the
SDRmL1 register.

To communication wait status (SEmn = 1)

Remarks 1. <1> to <12> in the figure correspond to <1> to <12> in Figure 18-91 Timing Chart of SNOOZE
Mode Operation (EOCm1 = 0, SSECm = 0/1) and Figure 18-92 Timing Chart of SNOOZE Mode
Operation (EOCm1 =1, SSECm = 0).

2. m=0;q9=0
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RL78/11C CHAPTER 18 SERIAL ARRAY UNIT

<R>

Figure 18-101. Reception Operation of LIN

Wakeup signal Break field Sync field Identification Data field Data field Checksum
frame field field

LN Bus (TITTTTT | T LT LT

INTSRO

Message header Message
BF * SF ID Data Data Data
reception reception reception reception reception reception
<2> <5>

UARTO STOP ) /Reception/ / /
/ N

RxDO ! [ [TTTTTTR, LTI, LTTTR, LT
[
\

<1>

Edge detection
(INTPO)

<3> <4>

\
TMO7 STOP Pulse width measurement | Pulse interval measurement /

INTTMO7

Here is the flow of signal processing.

<1>

<2>

<3>

<4>

<5>

<6>

The wakeup signal is detected by detecting an interrupt edge (INTPO) on a pin. When the wakeup signal is
detected, change TMO7 to pulse width measurement upon detection of the wakeup signal to measure the low-
level width of the BF signal. Then wait for BF signal reception.

TMO7 starts measuring the low-level width upon detection of the falling edge of the BF signal, and then captures
the data upon detection of the rising edge of the BF signal. The captured data is used to judge whether it is the
BF signal.

When the BF signal has been received normally, change TMO7 to pulse interval measurement and measure the
interval between the falling edges of the RxDO signal in the Sync field four times.

When BF reception has been correctly completed, start channel 7 of the timer array unit and measure the bit
interval (pulse width) of the sync field (see 8.8.3 Operation as input pulse interval measurement).

Calculate a baud rate error from the bit interval of sync field (SF). Stop UARTO once and adjust (re-set) the baud
rate.

The checksum field should be distinguished by software. In addition, processing to initialize UARTO after the
checksum field is received and to wait for reception of BF should also be performed by software.

ROLUHO0587EJ0100 Rev. 1.00 R NS 655
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RL78/11C CHAPTER 19 SERIAL INTERFACE IICA

Figure 19-33. Example of Master to Slave Communication
(9-Clock Wait Is Selected for Master, 9-Clock Wait Is Selected for Slave) (1/4)

(1) Start condition ~ address ~ data

IICAN

ACKDn
(ACK detection)

WTIMn
(8 or 9 clock wait)

ACKEnN
(ACK control)

MSTSn
(communication status)

STTn
(ST trigger)

SPTn E / /
(SP trigger) L L L
WRELN ' ) \ / '
(wait cancellation) L :
INTIICAN / )/

(interrupt)

TRCn " Z

(transmit/receive)

Bus line

SCLAnN (bus)
(clock line)

H

H

Start condition

SDAAN (b — :
n (bus) /AD6 X AD5 X AD4X AD3 X AD2 X AD1 X ADO\ YW ack

(data line)

‘ Slave address <3>!
:
1

IICANn
ACKDn ﬁ
(ACK detection) \E

STDn
(ST detection)

1

SPDn r
(SP detection) .
WTIMn "
(8or9clockwaity H !
ACKER :
(ACK control) !
MSTSn !
(communication status) L L
1

1

1

1

1

1

1

1

1

1

1

=

S O P I ) NN

———

H

WRELN
(wait cancellation)
INTIICAN
(interrupt)
TRCn
(transmit/receive)

L

E : Wait state by slave device

H]:H:H] : Wait state by master and slave devices

Notes 1. Write data to lICAN, not setting the WRELRn bit, in order to cancel a wait state during transmission by a master
device.
2. Make sure that the time between the fall of the SDAAN pin signal and the fall of the SCLAnN pin signal is
at least 4.0 us when specifying standard mode and at least 0.6 ©s when specifying fast mode.
3. For releasing wait state during reception of a slave device, write “FFH" to IICAn or set the WRELn bit.

Remark n=0

ROLUHO0587EJ0100 Rev. 1.00 R NS 753
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RL78/11C CHAPTER 19 SERIAL INTERFACE IICA

The following is a description of the Figure 19-33 (3) Data ~ data ~ stop condition <7> to <15>.

<7> After data transfer is completed, because of ACKEn = 1, the slave device sends an ACK by hardware to the
master device. The ACK is detected by the master device (ACKDn = 1) at the rising edge of the 9th clock.

<8> 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).

<9> The master device writes the data to transmit to the IICA shift register n (IICAn) and releases the wait
status that it set by the master device.

<10> The slave device reads the received data and releases the wait status (WRELn = 1). The master device
then starts transferring data to the slave device.

<11> When data transfer is complete, the slave device (ACKEn =1) sends an ACK by hardware to the master
device. The ACK is detected by the master device (ACKDn = 1) at the rising edge of the 9th clock.

<12> 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 (INTICAnN: end of transfer).

<13> The slave device reads the received data and releases the wait status (WRELn = 1).

<14> By the master device setting a stop condition trigger (SPTn = 1), the bus data line is cleared (SDAAN = 0)
and the bus clock line is set (SCLAn = 1). After the stop condition setup time has elapsed, by setting the
bus data line (SDAAN = 1), the stop condition is then generated (i.e. SCLAn =1 changes SDAAn from 0 to
1).

<15> When a stop condition is generated, the slave device detects the stop condition and issues an interrupt
(INTIICAR: stop condition).

Remarks 1. <1> to <15> in Figure 19-33 represent the entire procedure for communicating data using the I°C
bus.
Figure 19-33 (1) Start condition ~ address ~ data shows the processing from <1> to <6>, Figure 19-
33 (2) Address ~ data ~ data shows the processing from <3> to <10>, and Figure 19-33 (3) Data ~
data ~ stop condition shows the processing from <7> to <15>.
2. n=0

ROLUHO0587EJ0100 Rev. 1.00 R NS 758
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CHAPTER 22 DATA TRANSFER CONTROLLER (DTC)

22.2 Configuration of DTC

Figure 22-1 shows the DTC block diagram.

Figure 22-1. DTC Block Diagram

Peripheral interrupt signal

Peripheral interrupt signal

Interrupt source/
transfer activation
source selection

DTCEN:I

Data transfer control

DTCBAR

2 Internal bus

RAM
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RL78/I1C CHAPTER 25 KEY INTERRUPT FUNCTION

25.3.3 Key return flag register (KRF)

This register controls the key interrupt flags (KRFO to KRF7).
The KRF register can be set by an 8-bit memory manipulation instruction.
Reset signal generation clears this register to OOH.

Figure 25 - 4 Format of Key return flag register (KRF)

Address: FFF35H After reset: 00H R/W Note
Symbol 7 6 5 4 3 2 1 0
KRF KRF7 KRF6 KRF5 KRF4 KRF3 | KRF2 | KRF1 KRFO
KRFn Key interrupt flag (n =0 to 7)
0 No key interrupt signal has been detected.
1 A key interrupt signal has been detected.
Note Writing to 1 is invalid. To clear the KRFn bit, write O to the corresponding bit and 1 to the other bits using an 8-

bit memory manipulation instruction.
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RL78/11C CHAPTER 27 RESET FUNCTION

27.3.2 Power-on-reset status register (PORSR)
The PORSR register is used to check the occurrence of a power-on reset.
Writing “1” to bit 0 (PORF) of the PORSR register is valid, and writing “0” is ignored.
Write 1 to the PORF bit in advance to enable checking of the occurrence of a power-on reset.
The PORSR register can be set by an 8-bit memory manipulation instruction.
Power-on reset signal generation clears this register to O0OH.

Cautions 1. The PORSR register is reset only by a power-on reset; it retains the value when a reset caused by
another factor occurs.
2. If the PORF bit is set to 1, it guarantees that no power-on reset has occurred, but it does not
guarantee that the RAM value is retained.

Figure 27-6. Format of Power-on-Reset Status Register (PORSR)

Address: FOOF9H  After reset: 0OH R/W

Symbol 7 6 5 4 3 2 1 0
PORSR 0 0 0 0 0 0 0 PORF
PORF Checking occurrence of power-on reset
0 A value 1 has not been written, or a power-on reset has occurred.
1 No power-on reset has occurred.

27.3.3 RTC power-on-reset status register (RTCPORSR)
<R> The RTCPORSR register is used to check the occurrence of an RTC Power-on reset.
Writing 1 to bit 0 (RTCPORF) of the RTCPORSR register enables this function. Writing 0 disables this function.
Write 1 to the RTCPORF bit in advance to enable checking of the occurrence of an RTC power-on reset.
The RTCPORSR register can be set by an 8-bit memory manipulation instruction.
Generation of the RTC power-on reset signal clears this register to OOH. This register is not reset by other reset
sources (including the power-on reset of the internal Voo power supply).

Caution The RTCPORSR register is reset only by an RTC power-on reset; it retains the value when a reset
caused by another source occurs.

Figure 27-7. Format of RTC power-on-reset status register (RTCPORSR)

Address: FO380H After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
RTCPORSR 0 0 0 0 0 0 0 RTCPORF
<R> RTCPORF Checking occurrence of RTC Power-on reset
0 A value 1 has not been written, or an RTC power-on reset has occurred.
1 No RTC power-on reset has occurred.
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RL78/11C CHAPTER 29 VOLTAGE DETECTOR

29.3.5 VRTC pin voltage detection control register (LVDVRTC)

This register is used to enable/disable VRTC pin voltage detection and select the detection voltage.
This register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation input sets this register to 00H.

Figure 29 - 13 Format of Voltage detection control register for VRTC pin (LVDVRTC)

Address: FO334H After reset: 00OH R/w Note 1
Symbol <7> <6> 5 4 3 2 1 0
LVDVRTC | LVDVRTCEN | LVDVRTCF 0 0 0 0 LVDVRTC1 | LVDVRTCO
LVDVRTCEN VRTC pin voltage detection enable/disable
0 Disables detection Note 3
1 Enables detection
LVDVRTCF Note 2 VRTC pin voltage detection flag
0 Supply voltage (VRTC) 2 detection voltage (VLvDVRTC), or detection is off
1 Supply voltage (VRTC) < detection voltage (VLvDVRTC)
Detection voltage (VLVDVRTC)
LVDVRTC1 | LVDVRTCO
Rising edge Falling edge
0 0 222V 216 V
0 1 243V 237V
1 0 2.63V 257V
1 1 2.84V 2,78V

Note 1. Bit 6 is read only.

Note 2. When the LVDVRTCEN bit is set to 1 while voltage of VRTC pin < detection voltage (VLvbvRTC), the
LVDVRTCEF bit is undefined until the stabilization time (300 us) elapses.

Note 3. To disable INTLVDVRTC generation, do the followig steps.

Figure 29 - 14 Setting procedure to disable VRTC voltage detection function

LVDVRMK = 1 Sets the interrupt mask flag to 1 to disable interrupt
acknowledgement.

Sets the LVDVRTCEN bit to 0 to stop voltage
detection function operation.

LVDVRTCEN =0

LVDVRIF = 0 Clears the interrupt request flag.
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RL78/11C

CHAPTER 35 OPTION BYTE

Figure 35-2. Format of User Option Byte (000C1H/010C1H) (2/2)

Address: 000C1H/010C1H"*®

7 6 5 4 3 2 1 0

| veoc2 | wveoci | veoco 1 | twist | wwiso | wvivbst | Lvivpso

e LVD setting (interrupt mode)

Detection voltage Option byte setting value
Vivo VPOC2 VPOC1 VPOCO LVIS1 LVISO Mode setting
Rising edge | Falling edge LVIMDS1 LVIMDSO
1.77V 1.73V 0 0 0 1 0 0 1
1.88V 1.84V 0 1 1 1
1.98V 1.94V 0 1 1 0
2.09V 2.04V 0 1 0 1
250V 245V 1 0 1 1
261V 255V 1 0 1 0
271V 265V 1 0 0 1
281V 275V 1 1 1 1
292V 2.86 V 1 1 1 0
3.02V 296V 1 1 0 1
3.13V 3.06 V 0 1 0 0
3.75V 3.67V 1 0 0 0
4.06 V 3.98V 1 1 0 0
- Setting of values other than above is prohibited.
o LVD off setting (use of external reset input via RESET pin)
Detection voltage Option byte setting value
Vivo VPOC2 VPOC1 VPOCO LVIS1 LVISO Mode setting
Rising edge | Falling edge LVIMDS1 LVIMDSO
- - 1 X X X X X 1
- Setting of values other than above is prohibited.

Note Set the same value as 000C1H to 010C1H when the boot swap operation is used because 000C1H is replaced
by 010C1H.

Cautions 1.
2.

Remarks1.
2.
3.

Be sure to set bit 4 to “1”.

After power is supplied, the reset state must be retained until the operating voltage becomes in
the range defined in 41.4 AC Characteristics. This is done by utilizing the voltage detector or
controlling the externally input reset signal. After the power supply is turned off, this LSI

should be placed in the STOP mode, or placed in the reset state by utilizing the voltage detector

or controlling the externally input reset signal, before the voltage falls below the operating
range. The range of operating voltage varies with the setting of the user option byte (000C2H or

010C2H).

x: don't care
For LVD setting, see 29.1 Functions of Voltage Detector.
The detection voltage is a typical value. For details, see 41.6.5 LVD circuit characteristics.
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RL78/11C CHAPTER 41 ELECTRICAL SPECIFICATIONS

41.6.4 POR circuit characteristics

(TA=-40to +85°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage VPor When power supply rises™* 1.47 1.51 1.55 \Y
VeDR When power supply falls"**? 1.46 1.50 1.54 \Y

Notes 1. Be sure to maintain the reset state until the power supply voltage rises over the minimum Voo value in the
operating voltage range specified in 41.4 AC Characteristics, by using the voltage detector or external reset
pin.

2. If the power supply voltage falls while the voltage detector is off, be sure to either shift to STOP mode or
execute a reset by using the voltage detector or external reset pin before the power supply voltage falls below
the minimum operating voltage specified in 41.4 AC Characteristics.

41.6.5 LVD circuit characteristics

LVD Detection Voltage of Reset Mode and Interrupt Mode
(Ta =—-40 to +85°C, Vrpr < VDD < 5.5V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection Supply voltage level Vivoo When power supply rises 3.98 4.06 4.24 \%
voltage When power supply falls 3.90 3.98 4.16 \Y
Vi1 When power supply rises 3.68 3.75 3.92 \%

When power supply falls 3.60 3.67 3.84 \%

Vivo2 When power supply rises 3.07 3.13 3.29 \%

When power supply falls 3.00 3.06 3.22 \%

Vivos When power supply rises 2.96 3.02 3.18 \%

When power supply falls 2.90 2.96 3.12 \%

Vivoa When power supply rises 2.86 2.92 3.07 \%

When power supply falls 2.80 2.86 3.01 \%

Vivos When power supply rises 2.76 2.81 2.97 \%

When power supply falls 2.70 2.75 291 \%

VLivoe When power supply rises 2.66 271 2.86 \%

When power supply falls 2.60 2.65 2.80 \%

Vwvor When power supply rises 2.56 2.61 2.76 \%

When power supply falls 2.50 2.55 2.70 \%

VLivos When power supply rises 2.45 2.50 2.65 \%

When power supply falls 2.40 2.45 2.60 \%

Vivoe When power supply rises 2.05 2.09 2.23 \%

When power supply falls 2.00 2.04 2.18 \%

VLivb1o When power supply rises 1.94 1.98 2.12 \%

When power supply falls 1.90 1.94 2.08 \%

Vivb11 When power supply rises 1.84 1.88 2.01 \%

When power supply falls 1.80 1.84 1.97 \%

Vivb12 When power supply rises 1.74 1.77 1.81 \%

When power supply falls 1.70 1.73 1.77 \%

Minimum pulse width tw 300 )7
Detection delay time 300 J7]

Note Either Voo or VBAT is selected by the battery backup function.
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