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CHAPTER 2 PIN FUNCTIONS

RL78/11C
Figure 2-3. Pin Block Diagram for Pin Type 2-2-1
e~
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Remark For alternate functions, see 2.1 Port Function.
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RL78/11C

CHAPTER 4 PORT FUNCTIONS

4.3.8 Peripheral I/O redirection register (PIORO0)
This register is used to specify whether to enable or disable the peripheral 1/O redirect function.

This function is used to switch ports to which alternate functions are assigned.
Use the PIORO register to assign a port to the function to redirect and enable the function.
In addition, can be changed the settings for redirection until its function enable operation.

The PIORO register can be set by an 8-bit memory manipulation instruction.

Reset signal generation sets this register to O0H.

Address: FOO77H  After reset: 00H R/W

Symbol
PIORO

Figure 4-8. Format of Peripheral /0O Redirection Register (PIORO0)

7 6 4 3 2 1 0
0 0 PIOR04 PIORO3 PIOR02 | PIOROL | PIOR0O
Bit Function 100-pin 80-pin 64-pin
Setting value Setting value Setting value
0 1 0 1 0 1
PIOR0O4 INTPO"* P137 P70 P137 P70 P137 P70
INTP1 P125 P71 P125 P71 P125 P71
INTP2 PO7 P72 PO7 P72 P07 P72
INTP3 P05 P73 P05 P73 P05 P73
INTP4 P04 P74 P04 P74 P06 P74
INTPS P02 P75 P02 P75 P30 -
INTP6 P41 P76 P41 P76 P13 -
INTP7 P42 P77 - P77 P16 -
PIORO3 PCLBUZO P43 P33 - P33 P43 P74
PCLBUZ1 P41 P32 P41 P32 P125 P73
RTCOUT P150 P62 P150 P62 P43 P62
PIORO02 SO10/TXD1 P04 P82 P04 P82 P14 -
SI10/RXD1/SDA10 PO3 P81 PO3 P81 P13 -
SCK10/SCL10 P02 P80 P02 P80 P12 -
PIORO1 SO00/TXD0 PO7 P17 PO7 P17 PO7 P17
SI00/RXDO/SDAOO P06 P16 P06 P16 P06 P16
SCKO00/SCL00 PO5 P15 P05 P15 P05 P15
PIOR00 TI00/TO00 P43 P60 - P60 P43 P60
TI01/TO01 P41 P61 P41 P61 P72 P61
TI02/TO02 PO7 P62 PO7 P62 PO7 P62
TI03/TO03 P06 P127 P06 P127 P06 P127
TI04/TO04 P05 P126 P05 P126 P05 P126
TIO5/TO05 P04 P125 P04 P125 P125 -
TI06/TO06 P03 P31 P03 P31 P31 -
TIO7/TO07 P02 P30 P02 P30 P30 -
Note Uses a battery backup function and the P137 pin is enabled when supplying power from VBAT.

power from VBAT.

When the INTPO function is assigned to P70, note that the interrupt function is disabled when supplying

RO1UH0587EJ0100 Rev. 1.00
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RL78/11C CHAPTER 6 CLOCK GENERATOR

6.3.4  Sub clock operation mode control register (SCMC)

This register is used to set the operating mode of the XT1/P123 and XT2/EXCLKS/P124 pins, and to select the
gain of the oscillator.

After release from an RTC power-on reset or a reset from any other source, the SCMC register can be written
only once by an 8-bit memory manipulation instruction. This register can be read by an 8-bit memory
manipulation instruction.

Generation of the RTC power-on reset signal clears this register to 00H. This register is not reset by other reset
sources (including the power-on reset of the internal Voo power supply).

Figure 6 - 5 Format of Sub clock operation mode control register (SCMC)

Address: FO384H After reset: 0OH R/W
Symbol 7 6 5 4 3 2 1 0
SCMC 0 0 EXCLKS OSCSELS 0 AMPHS1 AMPHSO 0
Subsystem clock pin
EXCLKS OSCSELS XT1/P123 pin XT2/EXCLKS/P124 pin
operation mode
0 0 Input port mode Input port
0 1 XT1 oscillation mode Crystal oscillator connection
1 0 Input port mode Input port
1 1 External clock input mode | Input port External clock input
AMPHS1 AMPHSO XT1 oscillator oscillation mode selection
0 0 Low-power consumption oscillation (default)
0 1 Normal oscillation
1 0 Ultra-low power consumption oscillation
1 1 Setting prohibited
Note The EXCLKS, OSCSELS, AMPHS1, and AMPHSO bits are only initialized by an RTC power-on reset; they
retain their values following a reset due to another source (including the power-on reset of the internal Voo
power supply).

Caution 1. After the CPU is released from the reset state, the SCMC register can be written only once by an 8-bit
memory manipulation instruction. When using the SCMC register with its initial value (O0H), be sure
to set the register to O0H after a reset ends in order to prevent malfunction due to a program loop.

Caution 2. After the CPU is released from the reset state, set the SCMC register before XT1 oscillation is started
as set by the sub clock operation status control register (SCSC).

Caution 3. Specify the settings for the AMPHS1 and AMPHSO bits while fi is selected as fcuk after a reset ends
(before fcik is switched to fumx).

Caution 4. Count the fxr oscillation stabilization time by using software.

Caution 5. After the CPU is released from the reset state following writing to the SCMC register and then a reset
other than an RTC power-on reset, set the same value as the value before the reset to prevent
incorrect operation in the case of an endless loop or runaway execution.

Caution 6. The XT1 oscillator is a circuit with low amplification in order to achieve low-power consumption. Note
the following points when designing the circuit.

* Pins and circuit boards include parasitic capacitance. Therefore, perform oscillation evaluation
using a circuit board to be actually used and confirm that there are no problems.

* When using the ultra-low power consumption oscillation (AMPHS1, AMPHSO = 1, 0) as the mode of
the XT1 oscillator, evaluate the resonators described in 6.7 Resonator and Oscillator Constants.

* Make the wiring between the XT1 and XT2 pins and the resonators as short as possible, and
minimize the parasitic capacitance and wiring resistance. Note this particularly when the ultra-low

RO1UHO0587EJ0100 Rev. 1.00 RENESAS 159
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RL78/11C CHAPTER 8 TIMER ARRAY UNIT

8.3.7 Timer channel start register m (TSm)

The TSm register is a trigger register that is used to initialize timer count register mn (TCRmn) and start the counting
operation of each channel.

When a bit of this register is set to 1, the corresponding bit of timer channel enable status register m (TEm) is set to 1.
The TSmn, TSHm1, TSHmM3 bits are immediately cleared when operation is enabled (TEmn, TEHm1, TEHm3 = 1),
because they are trigger bits.

The TSm register can be set by a 16-bit memory manipulation instruction.

The lower 8 bits of the TSm register can be set with a 1-bit or 8-bit memory manipulation instruction with TSmL.

Reset signal generation clears this register to 0000H.

Figure 8-18. Format of Timer Channel Start register m (TSm)

Address: FO1B2H, FO1B3H  After reset: 0000H R/W
Symbol 15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
TSm 0 0 0 0 |TSHm| 0 |TSHm TSm | TSm | TSm | TSm | TSm | TSm | TSm | TSm
3 1 7 6 5 4 3 2 1 0
TSH | Trigger to enable operation (start operation) of the higher 8-bit timer when channel 3 is in the 8-bit timer mode
m3

0 No trigger operation

1 The TEHmM3 bit is set to 1 and the count operation becomes enabled.
The TCRm3 register count operation start in the interval timer mode in the count operation enabled state
(see Table 8-5in 8.5.2 Start timing of counter).

TSH
ml

Trigger to enable operation (start operation) of the higher 8-bit timer when channel 1 is in the 8-bit timer mode

0 No trigger operation

1 The TEHm1 bit is set to 1 and the count operation becomes enabled.
The TCRmL register count operation start in the interval timer mode in the count operation enabled state
(see Table 8-5in 8.5.2 Start timing of counter).

TSm Operation enable (start) trigger of channel n

0 No trigger operation

1 The TEmn bit is set to 1 and the count operation becomes enabled.

The TCRmn register count operation start in the count operation enabled state varies depending on each
operation mode (see Table 8-5in 8.5.2 Start timing of counter).

This bit is the trigger to enable operation (start operation) of the lower 8-bit timer for TSm1 and TSm3 when
channel 1 or 3 is in the 8-bit timer mode.

Cautions 1. Be sure to clear bits 15 to 12, 10, 8 to “0”
2. When switching from a function that does not use TImn pin input to one that does, the
following wait period is required from when timer mode register mn (TMRmn) is set until the
TSmn (TSHmM1, TSHmM3) bit is set to 1.
When the TImn pin noise filter is enabled (TNFENnm = 1): Four cycles of the operation clock
(fmck)

When the TImn pin noise filter is disabled (TNFENnm = 0): Two cycles of the operation clock
(fmck)

Remarks 1. When the TSm register is read, 0 is always read.
2. m: Unit number (m = 0), n: Channel number (n =0 to 7)

RO1UH0587EJ0100 Rev. 1.00
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RL78/11C CHAPTER 8 TIMER ARRAY UNIT

8.8.3 Operation as input pulse interval measurement

The count value can be captured at the TImn valid edge and the interval of the pulse input to TImn can be measured.
In addition, the count value can be captured by using software operation (TSmn = 1) as a capture trigger while the TEmn
bit is set to 1.

The pulse interval can be calculated by the following expression.

TImn input pulse interval = Period of count clock x ((L0000H x TSRmn: OVF) + (Capture value of TDRmn + 1)) |

Caution The TImn pin input is sampled using the operating clock selected with the CKSmn bit of timer
mode register mn (TMRmn), so an error of up to one operating clock cycle occurs.

Timer count register mn (TCRmn) operates as an up counter in the capture mode.

When the channel start trigger bit (TSmn) of timer channel start register m (TSm) is set to 1, the TCRmn register counts
up from 0000H in synchronization with the count clock.

When the TImn pin input valid edge is detected, the count value of the TCRmn register is transferred (captured) to
timer data register mn (TDRmn) and, at the same time, the TCRmn register is cleared to 0000H, and the INTTMmn is
output. If the counter overflows at this time, the OVF bit of timer status register mn (TSRmn) is set to 1. If the counter
does not overflow, the OVF bit is cleared. After that, the above operation is repeated.

As soon as the count value has been captured to the TDRmn register, the OVF bit of the TSRmn register is updated
depending on whether the counter overflows during the measurement period. Therefore, the overflow status of the
captured value can be checked.

If the counter reaches a full count for two or more periods, it is judged to be an overflow occurrence, and the OVF bit of
the TSRmn register is set to 1. However, a normal interval value cannot be measured for the OVF bit, if two or more
overflows occur.

Set the STSmn2 to STSMnO bits of the TMRmn register to 001B to use the valid edges of TImn as a start trigger and a
capture trigger.

Figure 8-53. Block Diagram of Operation as Input Pulse Interval Measurement

S
CKm1 8
Operation clock Nt 3 Timer counter
ckmo——=| 8 —| register mn (TCRmn)
TNFENxx 2
i
f
in© Noise | _| Edge 2 AN
Timn pin filter detection % Timer data Interrupt .
- register mn (TDRmn) controller [ Interrupt signal
TSmn % (INTTMmn)
=
Note When channels 1 and 3, the clock can be selected from CKm0, CKm1, CKm2 and CKma3.
Remark m: Unit number (m = 0), n: Channel number (n = 0 to 7)
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RL78/11C CHAPTER 8 TIMER ARRAY UNIT

Figure 8-70. Block Diagram of Operation as PWM Function
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Remark m: Unit number (m = 0), n: Channel number (n =0, 2, 4, 6)
p: Slave channel number (n<p <7)
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RL78/11C CHAPTER 9 Realtime Clock with Independent Power Supply

9.2.18 RTC control register 1 (RCR1)

The RCRL1 register is used in both calendar count mode and in binary count mode.
Bits AIE, PIE, and PES are updated synchronously with the count source. When the RCR1 register is modified, check that
all the bits have been updated before proceeding to the next processing.

Figure 9-31 Format of RTC Control Register 1 (RCR1)

Address: FO5A3H After reset: Undefined  R/W
Symbol 7 6 5 4 3 2 1 0
RCR1 PES RTCOS PIE 0 AIE
PES Periodic Interrupt Select
0110 A periodic interrupt is generated every 1/256 second.
0111 A periodic interrupt is generated every 1/128 second.
1000 A periodic interrupt is generated every 1/64 second.
1001 A periodic interrupt is generated every 1/32 second.
1010 A periodic interrupt is generated every 1/16 second.
1011 A periodic interrupt is generated every 1/8 second.
1100 A periodic interrupt is generated every 1/4 second.
1101 A periodic interrupt is generated every 1/2 second.
1110 A periodic interrupt is generated every 1 second.
1111 A periodic interrupt is generated every 2 seconds.
Other than | No periodic interrupts are generated.
above

These bits specify the period for the periodic interrupt. A periodic interrupt is generated with the period specified by

these bits.
RTCOS RTCOUT Output Select
0 RTCOUT outputs 1 Hz.
1 RTCOUT outputs 64 Hz.

This bit selects the RTCOUT output period. The RTCOS bit must be rewritten while count operation is stopped (the
RCR2.START bit is 0) and RTCOUT output is disabled (the RCR2.RTCOE bit is 0). When the RTCOUT is output to an

external pin, the RCR2.RTCOE bhit must be enabled. About I/O ports, refer to CHAPTER 4 PORT FUNCTIONS.

PIE Periodic Interrupt Control
0 A periodic interrupt request is disabled.
1 A periodic interrupt request is enabled.

This bit enables or disabled a periodic interrupt.

AIE Alarm Interrupt Control
0 An alarm interrupt request is disabled.
1 An alarm interrupt request is enabled.

This bit enables or disables alarm interrupt requests.

Be sure to set the RCKSEL bit to 0.
This register can only be accessed with an 8-bit memory manipulation instruction.

<R> Caution
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RL78/11C

CHAPTER 9 Realtime Clock with Independent Power Supply

9.2.19
1)

RTC control register 2 (RCR2)

In calendar count mode:

The RCR2 register is related to hours mode, automatic adjustment function, enabling the RTCOUT output, 30-second
adjustment, RTC software reset, and controlling count operation.

Address: FO5A5H

Symbol

RCR2

Figure 9-32 Format of RTC Control Register 2 (RCR2)(In calendar count mode)

After reset: Undefined R/W
7 6 5 4 3 2 1 0
CNTMD HR24 AADJP AADJE RTCOE ADJ30 RESET START
CNTMD Count Mode Select
0 The calendar count mode.
1 The binary count mode.

This bit specifies whether the RTC count mode is operated in calendar count mode or in binary count mode.
When setting the count mode, execute an RTC software reset and start again from the initial settings.

This bit is updated synchronously with the count source, and its value is fixed before the RTC software reset is
completed.

For details on initial settings, refer to section 9.3.1, Outline of initial settings of registers after power on.

HR24 Hours Mode
0 The RTC operates in 12-hour mode.
1 The RTC operates in 24-hour mode.

This bit specifies whether the RTC will operate in 12- or 24-hour mode.
Use the START bit to stop counting by the counters before changing the value of the HR24 bit. Do not stop counting
(write 0 to the START bit) and change the value of the HR24 bit at the same time.

AADJP Automatic Adjustment Period Select
0 The RADJ.ADJ[5:0] setting value is adjusted from the count value of the prescaler every minute.
1 The RADJ.ADJ[5:0] setting value is adjusted from the count value of the prescaler every 10 seconds.

This bit selects the automatic-adjustment period.

Set the plus—minus bits (RADJ.PMADJ) to 00b (adjustment is not performed) before changing the value of the AADJP
bit.

The AADJP bit is set to 0 by an RTC software reset.

AADJE Automatic Adjustment Control
0 Automatic adjustment is disabled.
1 Automatic adjustment is enabled.

This bit controls (enables or disables) automatic adjustment.

Set the plus—minus bits (RADJ.PMADJ) to 00b (adjustment is not performed) before changing the value of the AADJE
bit.

The AADJE bit is set to 0 by an RTC software reset.

RTCOE RTCOUT Output Control
0 RTCOUT output disabled.
1 RTCOUT output enabled.

This bit enables output of a 1-Hz/64-Hz clock signal from the RTCOUT pin.

Use the START bit to stop counting by the counters before changing the value of the RTCOE bit. Do not stop counting
(write O to the START bit) and change the value of the RTCOE bit at the same time.

When RTCOUT is to be output from an external pin, enable the RTCOE bit and set up the port control for the pin.
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RL78/11C CHAPTER 9 Realtime Clock with Independent Power Supply

9.6.7 Stop procedure

The realtime clock with independent power supply of RL78/11C is operating from the product power-on.
When it is not used, stop it according to following procedure shown in Figure 9 - 67.

Figure 9 - 67 Stop Setting Procedure

| Select the count source (fsx) | Set the RCR4.RCKSEL bit Note3

Y
| Set the RTCICn inpit (n = 0 to 2) | Set the RCR3.RTCICEN bit

v

| Set the START bit to 0

»
L

Y

No
START =0 Wait for the RCR2.START bit to become 0
Yes
| Select count mode | RCR2.CNTMD bit setting N*
y
| Execute RTC software reset | Write 1 to the RCR2.RESET bit
Y
No
RESET =0 Wait for the RCR2.RESET bit to become 0
Yes
Disable interrupt request Set the RCR1.AIE, CIE, PIE bits to 0

Note 1. This step is not necessary if the count mode has been set concurrently with setting the START bit to 0.
Note 2. Rewriting the RCR2 register with a way of read-modify-writing is prohibited.
Note 3. Be sure to clear the RCR4.RCKSEL bit to 0.

<R> 9.6.8 Caution of shortwave detection function

When supply voltage from the Voo or VBAT type supply voltage pins is shut off, the shortwave detection (RTCICn) function
cannot be used.

RO1UHO0587EJ0100 Rev. 1.00 RENESAS 379
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RL78/11C CHAPTER 18 SERIAL ARRAY UNIT

18.3.1 Peripheral enable register 0 (PERO)

PERO is used to enable or disable supplying the clock to the peripheral hardware. Clock supply to a hardware macro
that is not used is stopped in order to reduce the power consumption and noise.

When serial array unit 0 is used, be sure to set bit 2 (SAUOEN) of this register to 1.

When serial array unit 1 is used, be sure to set bit 3 (SAULEN) of this register to 1.

The PERO register can be set by a 1-bit or 8-bit memory manipulation instruction.

Reset signal generation clears the PERO register to 00H.

Figure 18-5. Format of Peripheral Enable Register 0 (PERO)

Address: FOOFOH  After reset: 00H R/W

Symbol 7 <6> <5> <4> <3> <2> 1 <0>
PERO 0 IRDAEN ADCEN IICAOEN SAU1EN SAUOEN 0 TAUOEN
SAUmMEN Control of serial array unit m input clock supply
0 Stops supply of input clock.
o SFR used by the serial array unit m cannot be written. The read value is 00H. However, the SFR is
not initialized. "*=*?
1 Enables input clock supply.

e SFR used by serial array unit m can be read/written.

Notes 1. To initialize the serial array unit 1 and the SFR used by the serial array unit 1, use bit 3 (SAU1RES) of
PRRO.
2. To initialize the serial array unit 0 and the SFR used by the serial array unit 0, use bit 2 (SAUORES) of

PRRO.

Cautions 1. When setting serial array unit m, be sure to first set the following registers with the SAUMEN
bit set to 1. If SAUmMEN = 0, writing to a control register of serial array unit m is ignored, and,
even if the register is read, only the default value is read (except for the input switch control
register (ISC), noise filter enable register 0 (NFENO), port input mode registers 0, 1, 3, 5, 8
(PIMO, PIM1, PIM3, PIM5, PIM8), port output mode registers 0, 1, 3, 5, 8 (POM0O, POM1, POM3,
POMS5, POMS8), port mode registers 0, 1, 3, 5, 8 (PM0, PM1, PM3, PM5, PM8), and port registers
0,1,3,5,8 (PO, P1, P3, P5, P8)).

e Serial clock select register m (SPSm)
e Serial mode register mn (SMRmn)
e Serial communication operation setting register mn (SCRmn)
e Serial data register mn (SDRmn)
e Serial flag clear trigger register mn (SIRmn)
e Serial status register mn (SSRmn)
e Serial channel start register m (SSm)
e Serial channel stop register m (STm)
e Serial channel enable status register m (SEm)
e Serial output enable register m (SOEm)
e Serial output level register m (SOLm)
e Serial output register m (SOm)
e Serial standby control register m (SSCm)
2. Be sure to clear bits 7 and 1 to “0”.

Remark m: Unit number (m =0, 1), n:Channel number (n =0 to 3)
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RL78/11C CHAPTER 18 SERIAL ARRAY UNIT

Figure 18-41. Flowchart of Master Reception (in Continuous Reception Mode)

Starting CSI communication
For the initial setting, see Figure 18-35.

(Select buffer empty interrupt)

SAU default setting

<1>

-
‘ Setting storage area of the receive data, number of communication data

Setting receive data (Storage area, Reception data pointer, Number of communication data and

i Communication end flag are optionally set on the internal RAM by the software)

| Enables interrupt

. Writing to SIOp makes SCKp
<2> Writing dummy data to e signals out (communication starts)
SIOp (=SDRmN[7:0])

|

| Wait for receive completes |

aunnou ure

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

When interrupt is generated, it moves to
<3><6>

@ﬁer empty/transfer end interr@

interrupt processing routine

Yes

Read receive data, if any, then write them to storage
area, and update receive data pointer (also subtract -1
from number of transmit data)

<4> Reading receive data from
SIOp (=SDRmn[7:0])
I

<7>

Subtract -1 from number of
transmit data

aunnoJ buissasolud ydnuai)

Number of communication
data?

- Writing dummy data to
Clear MDmnO bit to 0 | SIOp (=SDRmN([7:0])

Number of communication When number of communication data
data = 0? becomes 0, receive completes

<
=3
>
3
=
ES
@

| Disable interrupt (MASK) |

\
<8> Write 1 to STmn bit |
\ End of communication

Remark <1>to <8> in the figure correspond to <1> to <8> in Figure 18-40 Timing Chart of Master Reception
(in Continuous Reception Mode).
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(1) Register setting

Figure 18-58. Example of Contents of Registers for Slave Reception of 3-Wire Serial I/O (CSI00, CSI10, CSI30) (1/2)

(@) Serial mode register mn (SMRmn)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SMRmMnN  |cksmnllccsmn| STSmn SISmnQ MDmn2[|MDmn1}|MDmn0O
0/1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0
I I

Operation clock (fuck) of channel n Interrupt source of channel n

0: Prescaler output clock CKmO set by the SPSm register 0: Transfer end interrupt

1: Prescaler output clock CKm1 set by the SPSm register

(b) Serial communication operation setting register mn (SCRmn)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SCRmMN  [[TxEmn[RXEmn|DAPMN| CKPmn EOCmn|PTCmn1 [PTCmnOJf DIRmMn SLCmn1|SLCmn0O DLSmn1}{DLSmnO
0 1 0/1 | 0/1 0 0 0 0 o1| 0 0 0 0 1 1 0/1
I I
Selection of data transfer sequence Setting of data length
Selection of the data and clock 0: Inputs/outputs data with MSB first 0: 7-bit data length
phase (For details about the 1: Inputs/outputs data with LSB first. 1: 8-bit data length

setting, see 18.3 Registers
Controlling Serial Array Unit.)

(c) Serial data register mn (SDRmn) (lower 8 bits: SIOp)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SDRmn 0000000
Baud rate setting 0 Receive data

SIop

(d) Serial output register m (SOm) ...The Register that not used in this mode.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SOm CKOm2 CKOmo SOm2 SOmo
<R> 0 0 0 0 1 X 1 X 0 0 0 0 1 X 1 X

Remarks 1. m: Unit number (m = 0, 1), n: Channel number (n = 0, 2), p: CSI number (p = 00, 10, 30), mn = 00, 02,
12
2. @: Setting is fixed in the CSI slave transmission mode, [] : Setting disabled (set to the initial value)
x: Bit that cannot be used in this mode (set to the initial value when not used in any mode)
0/1: Set to 0 or 1 depending on the usage of the user

ROLUHO0587EJ0100 Rev. 1.00 R NS 596
May 27, 2016 ENES



RL78/11C

CHAPTER 18 SERIAL ARRAY UNIT

Cautions 1.

Figure 18-67. Procedure for Resuming Slave Transmission/Reception

(Essential)

(Essential)

(Selective)

(Selective)

(Selective)

(Selective)

(Selective)

(Selective)

(Selective)

(Essential)

(Essential)

(Essential)

(Staning setting for resumpti@
Completing u

master

Port manipulation

Changing setting of the SPSm register

Changing setting of the SMRmn register

Changing setting of the SCRmn register

Clearing error flag

Changing setting of the SOEm register

Changing setting of the SOm register

Changing setting of the SOEm register

Port manipulation

Writing to the SSm register

Starting communication

@mpleting resumption seni@

Wait until stop the communication target
(master)

Disable data output of the target channel
by setting a port register and a port
mode register.

Re-set the register to change the
operation clock setting.

Re-set the register to change serial mode

register mn (SMRmn) setting.

Re-set the register to change serial
communication operation setting register
mn (SCRmn) setting.

If the OVF flag remain set, clear this using
serial flag clear trigger register mn
(SIRmn).

Set the SOEmn bit to “0” to stop output
from the target channel.

Set the initial output level of the serial
data (SOmn).

Set the SOEmn bit to “1” and enable

output from the target channel.

Enable data output of the target channel
by setting a port register and a port mode
register.

Set the SSmn bit of the target channel to “1”
(SEmn = 1: to enable operation).

Sets transmit data to the SIOp register
(bits 7 to 0 of the SDRmn register) and
wait for a clock from the master.

Be sure to set transmit data to the SIOp register before the clock from the master is started.

2. If PERO is rewritten while stopping the master transmission and the clock supply is stopped,
wait until the transmission target (master) stops or transmission finishes, and then perform

initialization instead of restarting the transmission.
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RL78/11C CHAPTER 18 SERIAL ARRAY UNIT

(1) Register setting
Figure 18-108. Example of Contents of Registers for Data Transmission of Simplified I°’C (11C00, 1IC10, IIC30) (1/2)

(@) Serial mode register mn (SMRmn) ... Do not manipulate this register during data
transmission/reception.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SISmn
0 0

(b) Serial communication operation setting register mn (SCRmn) ... Do not manipulate the bits of this

SMRmMn Jcksmn|
0/1

CCSmn
0

STSmn
0

MDmn2 | MDmn1 | MDmnO
1 0 0

0 0 0 0 0 1 0 0

register, except the TXEmn and
RXEmn bits, during data
transmission/reception.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SCRMN  [[TXEmn|RXEmn|DAPmMN |CKPmn
1 0 0 0

EOCmn|PTCmn1|PTCmnO| DIRmn

0 0 0 0

SLCmn1 | SLCmnO|

0 0 1

DLSmn1|DLSmn0

0 0 1 ff1*| 1

(c) Serial data register mn (SDRmn) (lower 8 bits: SIOr) ... During data transmission/reception, valid only
lower 8-bits (SIOr)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SDRmn

Baud rate se'rting'\m82 0 Transmit data setting

SIOr

(d) Serial output register m (SOm) ... Do not manipulate this register during data
transmission/reception.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SOm CKOm2 CKOmO SOm2 SOmo
0 0 0 0 1 [o/™ 1 |0/1™ O 0 0 0 1 (o™ 1 |0/1™

(e) Serial output enable register m (SOEm) ... Do not manipulate this register during data
transmission/reception.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SOEm SOEmM2 SOEmO0

Notes 1. Only provided for the SCROO register. This bit is fixed to 1 for the other registers.
2. Because the setting is completed by address field transmission, setting is not required.
3. The value varies depending on the communication data during communication operation.

Remarks 1. m: Unit number (m = 0, 1), n: Channel number (n = 0, 2), r: [IC number (r = 00, 10, 30), mn = 00, 02,
12
2. @: Setting is fixed in the 1IC mode, []: Setting disabled (set to the initial value)
x: Bit that cannot be used in this mode (set to the initial value when not used in any mode)
0/1: Set to 0 or 1 depending on the usage of the user
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19.5.5 Stop condition

When the SCLAnN pin is at high level, changing the SDAAn pin from low level to high level generates a stop condition.

A stop condition is a signal that the master device generates to the slave device when serial transfer has been
completed. When the device is used as a slave, stop conditions can be detected.

Figure 19-20. Stop Condition

_________

SCLAN

SDAAN

A stop condition is generated when bit 0 (SPTn) of IICA control register nO (IICCTLnO) is set to 1. When the stop
condition is detected, bit 0 (SPDn) of the IICA status register n (IICSn) is set to 1 and INTIICAn is generated when bit 4
(SPIEN) of the IICCTLNO register is set to 1.

Remark n=0
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(3) Capacitor split method

Figure 21-18. Capacitor Split Method Setting Procedure

START

Select the display waveform (select waveform A or B), number of time slices,
and bias method by using the LWAVE, LDTY2 to LDTYO, LBAS1,
and LBASO bits of the LCDMO register.

MDSET1 and MDSETO bits of LCDMO register = 10B
(Specify the capacitor split method.)

Specify the segment output pins by using the PFSEGXx register.

| Store display data in RAM for LCD display. |

Set a display data area (A-pattern or B-pattern area, or blinking display)
by using the BLON and LCDSEL bits of the LCDML1 register.

| Specify the LCD clock by using the LCDCO register. |

| VLCON bit of LCDML1 register = 1 (Enable capacitor split circuit operation.) |

SCOC bit of LCDML1 register = 1
(Common pin outputs select signal and segment pin outputs deselect signal.)

I
| FThe SCOC and

| LCDON bits can be set
I

I

LCDON bit of LCDM1 register = 1 together.

(Common and segment pins output select and deselect signals
in accordance with display data.)

| Store display data in RAM for LCD display. |

[To change BLON and LCDSEL bit settings during operation]
Set a display data area (A-pattern or B-pattern area, or blinking display) by
using the BLON and LCDSEL bits of the LCDML1 register.

Caution For the specifications of the voltage boosting wait time, see CHAPTER 41 ELECTRICAL
SPECIFICATIONS.
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Figure 21-23. Common Signal Waveforms (2/3)

(c) 1/3 bias method

COMn
Vieo

(Three-time-slice mode)

COMn
Vico

(Four-time-slice mode)

COMn

Vicp
(Six-time-slice mode)

COMn

(Eight-time-slice mode) Vicp

T: One LCD clock period Tr: Frame frequency

< Example of calculation of LCD frame frequency (When four-time-slice mode is used) >
LCD clock: 32768/2" = 256 Hz (When setting to LCDCO = 06H)
LCD frame frequency: 64 Hz
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CHAPTER 30 BATTERY BACKUP FUNCTION

CHAPTER 30 BATTERY BACKUP FUNCTION

30.1 Functions of Battery Backup

This function monitors the supply voltage at the Voo pin, and switches the internal power supply and the power supply
for AX A/D converter from the dedicated battery backup power pin (VBAT pin) when the voltage at the Voo pin falls below

the detection voltage. The mode used to supply the internal power and the power supply for AX A/D converter from the

VBAT pin is referred to as battery backup mode. Even if power supply from the Voo pin is cut off due to a power outage,
operation of battery backup mode can be continued by switching to battery backup mode by hardware.

Table 30-1. Peripheral Circuit Operation State during Battery Backup (1/2)

Item

When operating CPU with the
power of Vbp pin supplied

When operating CPU with the
power of VBAT pin supplied

System clock

Clock supply operation to CPU

Main system clock

Operable

Subsystem clock

Operable when RTCPOR does not occur

fiL

Operable

CPU

Continuous operation

Code flash memory

Continuous operation

Note 1

Continuous operation

Data flash memory

Operable

Operation disabled"*®

RAM Continuous operation
Port Internal VDD | p20 to P25, P150 to P152"*° | Operable
t
por P137, P121, P122 Operable
EVoD port Other than P20 to P25, P137, | Operable Operable when the power of EVbb
P121 to P124, P150 to P152 pin is supplied""*?
Not operable when the power of
EVDD pin is shut down"**
VRTC port | P123, P124 Operable when RTCPOR does not occur

Timer array unit

Operable

Independent power supply RTC

Operable when RTCPOR does not occur

Frequency measurement circuit

Operable

Battery backup function

Continuous operation

12-bit interval timer

8-bit interval timer

Watchdog timer

Clock output/buzzer output

10-bit A/D converter

Operable

24-bit A A/D converter

Operable

Note 4

Operable

Temperature sensor

Serial array unit

IrDA

Serial interface (IICA)

Operable

(Notes are listed on the next page.)
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Figure 35-2. Format of User Option Byte (000C1H/010C1H) (1/2)

Address: 000C1H/010C1H"*®
7 6 5 4 3 2 1 0
| veoc2 | wveoci | veoco 1 | twist | wviso | Lvivbst | Lvivpso

o LVD setting (interrupt & reset mode)

Detection voltage Option byte setting value

VivoH VwivoL VPOC2 VPOC1 VPOCO LVIS1 LVISO Mode setting

Rising | Falling | Falling LVIMDS1 LVIMDSO
edge edge edge
198V | 194V | 1.84V 0 0 1

209V | 204V

3.13V | 3.06 V

261V | 255V | 245V 1 0

271V | 265V

3.75V | 3.67V

292V | 286V | 275V 1 1

3.02V | 296V

O || |O|O(F |O|O|F
O |k |O|O|Rr|[O]|O | |O

406V | 398V

- Setting of values other than above is prohibited.

¢ LVD setting (reset mode)

Detection voltage Option byte setting value

Vivo VPOC2 VPOC1 VPOCO LVIS1 LVISO Mode setting

Rising edge | Falling edge LVIMDS1 LVIMDSO

177V 1.73V 0 1 1

1.88V 184V

1.98V 1.94V

2.09V 2.04V

250V 245V
261V 255V
271V 2.65V

281V 275V

292V 2.86V
3.02V 2.96 V
3.13V 3.06 V
3.75V 3.67V
4.06 V 3.98V

Rk |lo|lkRr|kPR|IP|[P|IR|kr|lo|lo|lo|o
R |lo|r|kP|kr|kP|lO|lOo|Oo|Fr |F|F|O

o|lo|o|o|r |k |Oo|r |k |O|lkr |k |~
o|lo|o|r|lo|lr |k |O|kr |k |lOo|r |O

- 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.

Caution Be sure to set bit 4 to “1”.

Remarks 1. For LVD setting, see 29.1 Functions of Voltage Detector.
2. The detection voltage is a typical value. For details, see 41.6.5 LVD circuit characteristics.
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