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RL78/11C CHAPTER 1 OUTLINE

1.5 Block Diagram

1.5.1 64-pin products

TIMER ARRAY — —
UNIT (8ch) - PORT 0 737> Pos to PO7

TI00/TO00/P43
(TI00/TO00/P60) > porr K8 > P10toP17
TI01/T001/P72
(TI01/T001/P61) <:>
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(TI02/TO02/P62)
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(TI03/T003/P127) o ch3 K )| CONVERTER (4ch) [=——— ANIO/AVers/P20

~—— ANIT/AVaesw/P21
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(TI04/TO04/P126)
KEY RETURN KRO to KR4
TI06/TO06/P31 ~—=| h6 - PORT 6 3> P60 to P62

TI07/T007/P30 =—=|
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TIMER 1 <:> —— CAPH
—— CAPL
SERIAL ~— SDAAO0/P61
SERIAL ARRAY 2| Tespace icao ~—— SCLAO/PGO POWER ON RESET/ POR/LVD
VOLTAGE /
UNITO (2ch)
CONTROL
VOLTAGE REGC DETECTOR
RxD0/PO6(RxDO/P16) UARTO REGULATOR
TXDO/PO7(TXDO/P17) =~
RL78
RDI/PI3 . cPU RESET CONTROL
TXD1/P14 ~— UART! - CORE
SCK00/PO5(SCKOO/P15) (| on-cHIpDEBUG TOOLO/P40
5100/P06(SI00/P16) 5100
S000/P07(S000/P17) @ SYSTEM RESET
SCK10/P12 CONTROL
SoP13 I~ oo HIGH SFEED i;;:;(?:lk/mz
sono g o SHe

SCLOO/PO5(SCLOO/P15) «—

SDA00/PO6(SDAOO/P16)  ~— 1100
SCL10/P12 ~—f It RAM
SDA10/P13 ~—]

SEJEAI\TL]A:?CRQV ‘ ‘ ‘ ‘ RxDO/P06 (RxDO/P16)
L INTPO/P137(INTPO/P70)
<:> Voo/EVooo Vss/EVsso VBAT TOOLRXD/PO6,
UART2 g ~——— INTP1/P125 (INTP1/P71
et oo,
«D2/IrTx INTP2/PO7(INTP2/P72),
INTERRUPT

<:> CONTROL INTP3/PO5(INTP3/P73),
INTP4/PO6(INTP4/P74),

BUZZER OUTPUT PCLBUZO/P43 INTP5/P30

_________ (PCLBUZ0/P74), INTP6/P13,

CLOCK OUTPUT :’;CLfBLiJZ;{;’; 7235) INTP7/P16

24-bit ASA/D CONTROL

CONVERTER (4ch) WINDOW

WATCHDOG A—‘
ANINO — =T - BCD CRC TIMER

ANIPO ——| ADJUSTMENT -
12- BIT INTERVAL LOW-SPEED

ANINT = A3 ADC1 - SUB CLOCK <> TIMER T o
ANIPT — FREQUENCY K

{

DATA TRANSFER T
ANINZ AS ADC2 K~ coNTROLLER INDEPENDENT POWER
. — o) HIGH-SPEED ON-CHIP SUPPLY RTC
ANINS —~ ; XT1/P123
NP3 || AEADC OSCILLATORCLOCK
FREQUENCY b XT2/EXCLKS/P124
AVCM — CORRECTION sopply
AREGC — FUNCTION separation RTCOUT/P43
(RTCOUT/P62)

AVRT — OSCILLATION STOP
AVss — DETECTOR

Vss VRTC

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0 redirection
register (PIOR0). See Figure 4-8 Format of Peripheral I/O Redirection Register (PIORO0).
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RL78/11C CHAPTER 2 PIN FUNCTIONS

2.3 Connection of Unused Pins

Table 2-3 shows the connections of unused pins.

Remark The pins mounted depend on the product. See 1.3 Pin Configuration (Top View) and 2.1 Port Function

List.
Table 2-3. Connection of Unused Pins (1/2)
Pin Name I} Recommended Connection of Unused Pins

P02 to PO7 1/0 Input:  Independently connect to EVooo or EVsso via a resistor.

Output: Leave open.
P10 to P17 <When setting to port I/0>
Input:  Independently connect to EVooo or EVsso via a resistor.
Output: Leave open.
<When setting to segment output>
Leave open.

P20 to P25 Input:  Independently connect to Voo or Vss via a resistor. In addition,
individually connect to Vss via a resistor when using a battery backup
function.

Output: Leave open.

P30 to P37 <When setting to port 1/0>
Input:  Independently connect to EVooo or EVsso via a resistor.
Output: Leave open.
<When setting to segment output>
Leave open.

P40/TOOLO Input:  Independently connect to EVooo via a resistor or leave open.
Output: Leave open.

P41 to P43 Input:  Independently connect to EVooo or EVsso via a resistor.
Output: Leave open.

P50 to P57 <When setting to port 1/0>
Input:  Independently connect to EVooo or EVsso via a resistor.
Output: Leave open.
<When setting to segment output>
Leave open.

P60 to P62 Input:  Independently connect to EVooo or EVsso via a resistor.

Output: Set the port’s output latch to 0 and leave the pin open, or set the port’s
output latch to 1 and independently connect the pin to EVooo or EVsso via
a resistor.

Remark For the products that do not have an EVboo or EVsso pin, replace EVooo with Vob, and replace EVsso with Vss.

RO1UHO0587EJ0100 Rev. 1.00 R NS 30
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RL78/11C CHAPTER 2 PIN FUNCTIONS

Figure 2-4. Pin Block Diagram for Pin Type 4-3-3

N )
WRaope 0: Analog input
A\ 1: Digital 1/0
A\ ADPC
RDpoRrT
0
>
o]
< | WRporT
E VDDNote
Q
= ,L Output latch
~ (Pmn) d Do{ppeen
WRRM O Pmn
,L | PM register Dﬁ>—_®_| N-ch
7 (PMmn)
WRpmMs Vss
é »| PMS register [—
L P-ch
Y A/D converter 4—{"}
T N-ch
Note Either Vop or Veat selected by the battery backup function.
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RL78/11C CHAPTER 6 CLOCK GENERATOR

6.3.9 Peripheral enable registers 0, 1, 2 (PERO, PER1, PER2)

These registers are used to enable or disable supplying the clock to the peripheral hardware. Clock supply to the
hardware that is not used is also stopped so as to decrease the power consumption and noise.

To use the peripheral functions below, which are controlled by these registers, set (1) the bit corresponding to
each function before specifying the initial settings of the peripheral functions.

e Timer array unit

 Serial array unit 0

 Serial array unit 1

 Serial interface IICAOQ

¢ 10-bit A/D converter

* IrDA

e 24-bit AX A/D converter

« DTC

« Frequency measurement circuit
« Independent power supply real-time clock
¢ 32-bit multiplier and accumulator
« Oscillation stop detection circuit
e 12-bit interval timer

The PERO, PER1, and PER?2 registers can be set by a 1-bit or an 8-bit memory manipulation instruction.
Reset signal generation clears these registers to 00H.

RO1UHO0587EJ0100 Rev. 1.00 RENESAS 166
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RL78/11C CHAPTER 8 TIMER ARRAY UNIT

8.3.8 Timer channel stop register m (TTm)

The TTm register is a trigger register that is used to stop 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 cleared
to 0. The TTmn, TTHm1, TTHmM3 bits are immediately cleared when operation is stopped (TEmn, TTHm1,

TTHmM3 = 0), because they are trigger bits.

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

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

Reset signal generation clears this register to 0000H.

Figure 8-19. Format of Timer Channel Stop register m (TTm)

Address: FO1B4H, FO1B5H  After reset: 0000H R/W

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TTm 0 0 0 0 |TTHm| O |TTHm| O TTm | TTm [ TTm | TTm | TTm | TTm | TTm | TTm
3 1 7 6 5 4 3 2 1 0
TTH Trigger to stop operation of the higher 8-bit timer when channel 3 is in the 8-bit timer mode
m3

0 No trigger operation

1 TEHmM3 bit is cleared to 0 and the count operation is stopped.

TTH Trigger to stop operation of the higher 8-bit timer when channel 1 is in the 8-bit timer mode
ml

0 No trigger operation

1 TEHmM1 bit is cleared to 0 and the count operation is stopped.

TTm Operation stop trigger of channel n

0 No trigger operation

1 TEmn bit clear to 0, to be count operation stop enable status.

This bit is the trigger to stop operation of the lower 8-bit timer for TTm1 and TTm3 when channel 1 or 3 is in
the 8-bit timer mode.

Caution Be sure to clear bits 15 to 12, 10, 8 of the TTm register to “0”.

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

ROLUHO0587EJ0100 Rev. 1.00 R NS 242
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RL78/11C CHAPTER 12 8-BIT INTERVAL TIMER

CHAPTER 12 8-BIT INTERVAL TIMER

The 8-bit interval timer has two 8-bit timers (channel 0 and channel 1) which operate independently. These timers can
be connected to operate as a 16-bit timer.

The 8-bit interval timer contains two units, 8-bit interval timer_0 and 8-bit interval timer_1, which have the same function.
This chapter describes these units as the 8-bit interval timer unless there are differences among them.

12.1 Overview

The 8-bit interval timer is an 8-bit timer that operates using the fsx or fiL clock that is asynchronous with the CPU.
Table 12 - 1 lists the 8-Bit Interval Timer Specifications and Figure 12 - 1 shows the 8-Bit Interval Timer Block

Diagram.
Table 12 - 1 8-Bit Interval Timer Specifications
Iltem Description

Count source « fsx, fsx/2, fsx/4, fsx/8, fsx/16, fsx/32, fsx/64, fsx/128
(operating clock) o fiL, fiL/2, fiL/4, fil/8, fiL/16, fiL/32, fi/é4, fiL/128
Operating mode « 8-bit counter mode

Channel 0 and channel 1 operate independently as an 8-bit counter

« 16-bit counter mode

Channel 0 and channel 1 are connected to operate as a 16-bit counter

Interrupt « Output when the counter matches the compare value
RO1UH0587EJ0100 Rev. 1.00 RENESANS 396
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RL78/11C

CHAPTER 17 24-BIT AX A/ID CONVERTER

17.3.2 Procedure for switching from normal operation mode to neutral missing mode
Figure 17-22 shows the procedure for switching from normal operation (with anti-tamper) (a total of three: current
channel 0, voltage channel 1, and current channel 2 operate) to neutral missing mode (only current channel 0 operates), in

single-phase two-wire mode.
In neutral missing mode, there are cases when only current channel 0 operates and only current channel 2 operates.

Use the same procedure when switching the mode.

Figure 17-22. Procedure for Switching from Normal Operation Mode to Neutral Missing Mode

Number of times
INTDSAD is
generated < 80

Enable AX A/D conversion operation
(DSADCES3 to DSADCEO = 0111B)
DSADMR = 0707H

* AX A/D converter operation enable bits

(DSADCES3 to DSADCEO = 0111B)

Normal operation mode

Detect tamper state

(Detect neutral missing state)

Disable voltage channel 1 and current channel 2
Stop AX A/D conversion operation
(DSADCES3 to DSADCEO = 0001B)

Set AX A/D to power down
(DSADPON3 to DSADPONO = 0001B)
DSADMR = 0101H

* AX A/D converter operation enable bits
(DSADCES3 to DSADCEO = 0001B)

* AX A/D converter power-on contral bits
(DSADPON3 to DSADPONO = 0001B)

Neutral missing mode

Clear tamper state
(Clear neutral missing state)

Re-enable voltage channel 1 and current channel 2
Set AX A/D to power on
(DSADPON3 to DSADPONO = 0111B)
Enable AX A/D conversion operation
(DSADCES3 to DSADCEO = 0111B)
DSADMR = 0707H

* AZ A/ID converter power-on control bits
(DSADPON3 to DSADPONO = 0111B)

* AX A/D converter operation enable bits
(DSADCES3 to DSADCEO = 0111B)

[
-

Wait for setup time

Number of times INTDSAD
is generated > 80

Execute processing using AX A/D conversion result

RO1UH0587EJ0100 Rev. 1.00
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RL78/11C CHAPTER 18 SERIAL ARRAY UNIT

Figure 18-100. Flowchart for LIN Transmission

Starting LIN
communication
Transmitting wakeup signal frame

(80H — TxDO0)

—

Wakeup signal frame generation

O | Transmitting wakeup _
<> signal frame™® TXDO —— 8 bit l_

Yes
UARTO stop Waiting for completion ' . '
(1 — STOO bit) of transmission Transmit data
I
Changing UARTO baud rate Changing baud rate
(zz > SDR[15:9]) for BF
I

UARTO restart
(1 - SSO00 bit)
I

BF transmission
00 —» TxDO

—

No

BF generation

Waiting for TXDO — 13-bit length
<R> TSFO00 = 0? 91 S
completion of BF {
transmission N et '
UARTO stop ransmit data
(1 — STOO bit)
I
Changing UARTO baud rate Return the baud rate
(xx > SDR[15:9])
I
UARTO restart
(1 — SSO00 bit)
I
Transmitting sync field Transmitting Sync field data generation
55H — TxDO sync field
. TxDO
<R> SEF00 = 07 N Waiting for buffer _Lﬂ_ﬂ_ﬂ_ﬂ_r
empty 1< >
vesS |g ' 55H g
Transmitting ID to
Data — TxDO checksum

Operation of the hardware (Reference)

Waiting for buffer empty

Waiting for transmission ID to checksum

Completing all data
transmission?

S —

o ‘ Waiting for completion of transmission (transmission
End of LIN
communication

completed to the LIN bus)
Note When LIN-bus start from sleep status only

Remark Default setting of the UART is complete, and the flow from the transmission enable status.

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

19.3.6 IICA control register nl (IICCTLn1)

This register is used to set the operation mode of I’C and detect the statuses of the SCLAn and SDAAn pins.

The IICCTLnN1 register can be set by a 1-bit or 8-bit memory manipulation instruction. However, the CLDn and DADnN
bits are read-only.

Set the IICCTLn1 register, except the WUPnN bit, while operation of I°C is disabled (bit 7 (IICEn) of IICA control register
nO (IICCTLnNO) is 0).

Reset signal generation clears this register to 00H.

Figure 19-10. Format of IICA Control Register n1 (IICCTLn1) (1/2)

Address: F0231H After reset: 00H R/W"*°*

Symbol <7> 6 <5> <4> <3> <2> 1 <0>
IICCTLN1 WUPN 0 CLDn DADNn SMCn DFCn 0 PRSn
WUPRN Control of address match wakeup
0 Stops operation of address match wakeup function in STOP mode.
1 Enables operation of address match wakeup function in STOP mode.

To shift to STOP mode when WUPnN = 1, execute the STOP instruction at least three clocks of fuck after setting
(1) the WUPnN bit (see Figure 19-23 Flow When Setting WUPNh = 1).

Clear (0) the WUPN bit after the address has matched or an extension code has been received. The
subsequent communication can be entered by the clearing (0) WUPN bit. (The wait must be released and
transmit data must be written after the WUPR bit has been cleared (0).)

The interrupt timing when the address has matched or when an extension code has been received, while WUPN
=1, is identical to the interrupt timing when WUPNn = 0. (A delay of the difference of sampling by the clock will
occur.) Furthermore, when WUPRN = 1, a stop condition interrupt is not generated even if the SPIEn bit is set to

1.
Condition for clearing (WUPN = 0) Condition for setting (WUPn = 1)
o Cleared by instruction (after address match or ¢ Set by instruction (when the MSTSn, EXCn, and
extension code reception) COlIn bits are “0”, and the STDn bit also “0”
(communication not entered))"**?

Notes 1. Bits 4 and 5 are read-only.
2. The status of the IICA status register n (IICSn) must be checked and the WUPnN bit must be set
during the period shown below.

<1> <2>

g ipiipiyipl
SDAAN /AGXASXA4XA3XA2XA1XAOX/\WX

The maximum time from reading 1ICSn to setting
WUPR is the period from <1> to <2>.

Y

Check the 1ICSn operation status and set
WUPR during this period.

Remark n=0

ROLUHO0587EJ0100 Rev. 1.00 R NS 697
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RL78/11C CHAPTER 19 SERIAL INTERFACE IICA

(i) WhenWTIMn =1

ST | AD6to ADO | R/W | ACK D7 to DO ACK D7 to DO ACK | SP
Al A2 A3 A4 A5

Al:]ICSn =0110x010B
A2:1ICSn = 0010x110B
A3: ICSn = 0010x100B
A4: 1ICSn = 0010xx00B
AB: |ICSn = 00000001B

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

(6) Operation when arbitration loss occurs (no communication after arbitration loss)
When the device is used as a master in a multi-master system, read the MSTSn bit each time interrupt request
signal INTIICAN has occurred to check the arbitration result.

(@) When arbitration loss occurs during transmission of slave address data (when WTIMn = 1)

ST | AD6 to ADO | RW | ACK D7 to DO ACK D7 to DO ACK | SP
Al A2

Al:]ICSn =01000110B
A2: 11ICSn = 00000001B

Remark A: Always generated
A: Generated only when SPIEn = 1

Remark n=0

RO1UHO0587EJ0100 Rev. 1.00 R NS 745
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RL78/11C

CHAPTER 20

IrDA

20.3.3 Reception
In reception, the IR frame data is converted to the UART frame data through the IrDA and is input to the SAU.
Low-level data is output when the IRRXINV bit is 0 and a high-level pulse is detected, and high-level data is output

when no pulse is detected for 1-bit period. Note that a pulse shorter than 1.41 us, which is the minimum pulse width, is

identified as a low signal.

20.3.4 Selecting high-level pulse width

When the pulse width should be shorter than the bit rate x 3/16 for transmission, applicable IRCKS2 to IRCKSO bit
settings (minimum pulse width) and the corresponding high-level pulse widths shown in Table 20-4 can be used.

Table 20-4. IRCKS2 to IRCKSO Bit Settings

fork Item <Upper Row> Bit Rate [kbps]
[MHz] <Lower Row> Bit Rate x 3/16 [us]
2.4 9.6 19.2 38.4 57.6 115.2
78.13 19.53 9.77 4.87 3.26 1.63
1 IRCKS2 to IRCKSO 001 001 001 oed feed et
High-level pulse width [us] 2.00 2.00 2.00 foet et foet
2 IRCKS2 to IRCKS0 010 010 010 010 010 —foed
High-level pulse width [us] 2.00 2.00 2.00 2.00 2.00 fote
3 IRCKS2 to IRCKS0 011 011 011 011 011 —foed
High-level pulse width [us] 2.67 2.67 2.67 2.67 2.67 More
4 IRCKS2 to IRCKS0 011 011 011 011 011 000™*?
High-level pulse width [us] 2.00 2.00 2.00 2.00 2.00 1.50
6 IRCKS?2 to IRCKS0 100 100 100 100 100 000"*?
High-level pulse width [us] 2.67 2.67 2.67 2.67 2.67 1.50
8 IRCKS?2 to IRCKS0 100 100 100 100 100 000"*?
High-level pulse width [s] 2.00 2.00 2.00 2.00 2.00 1.50
12 IRCKS2 to IRCKSO 101 101 101 101 101 000™*?
High-level pulse width [us] 2.67 2.67 2.67 2.67 2.67 1.50
16 IRCKS2 to IRCKS0 101 101 101 101 101 000™*?
High-level pulse width [us] 2.00 2.00 2.00 2.00 2.00 1.50
24 IRCKS2 to IRCKSO 110 110 110 110 110 000™*?
High-level pulse width [us] 2.67 2.67 2.67 2.67 2.67 1.50
32 IRCKS2 to IRCKSO 110 110 110 110 110 000"*?
High-level pulse width [us] 2.00 2.00 2.00 2.00 2.00 1.50
Notes 1. “~"indicates that the communication specification cannot be satisfied.

2. The pulse width cannot be shorter than the bit rate x 3/16.

RO1UH0587EJ0100 Rev. 1.00
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RL78/I11C CHAPTER 21 LCD CONTROLLER/DRIVER

Figure 21-2. Format of LCD Mode Register 0 (LCDMO) (2/2)

Address: FFF40H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
LCDMO MDSET1 MDSETO LWAVE LDTY2 LDTY1 LDTYO LBAS1 LBASO
LBAS1 LBASO LCD display bias mode selection
0 0 1/2 bias method
0 1 1/3 bias method
1 0 1/4 bias method
1 1 Setting prohibited

Cautions 1. Do not rewrite the LCDMO value while the SCOC bit of the LCDML1 register = 1.
2. When “Static” is selected (LDTY2 to LDTYO bits = 000B), be sure to set the LBAS1 and LBASO
bits to the default value (00B). Otherwise, the operation will not be guaranteed.
3. Only the combinations of display waveform, number of time slices, and bias method shown in
Table 21-4 are supported.
Combinations of settings not shown in Table 21-4 are prohibited.

RO1UHO0587EJ0100 Rev. 1.00 R nS 783
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CHAPTER 21 LCD CONTROLLER/DRIVER

Table 21-4. Combinations of Display Waveform, Time Slices, Bias Method, and Frame Frequency

Display Mode Set Value Driving Voltage Generation Method
Display Number | Bias |LWAVE | LDTY2 | LDTY1 | LDTYO | LBAS1 | LBASO External Internal Capacitor Split
Waveform | of Time | Mode Resistance Voltage
Slices Division Boosting
O O
Waveform A 8 1/4 0 1 0 1 1 0 X
(24 t0 128 Hz) | (24 to 64 Hz)
O
Waveform A 6 1/4 0 1 0 0 1 0 X X
(32 to 86 Hz)
O O @)
Waveform A 8 1/3 0 1 0 1 0 1
(32t0 128 Hz) | (32to 64 Hz) | (32 to 128 Hz)
O O @)
Waveform A 6 1/3 0 1 0 0 0 1
(32t0 128 Hz) | (32t0 86 Hz) | (32 to 128 Hz)
O O @)
Waveform A 4 1/3 0 0 1 1 0 1
(24 t0 128 Hz) | (24 to 128 Hz) | (24 to 128 Hz)
@) O @)
Waveform A 3 1/3 0 0 1 0 0 1
(32t0 128 Hz) | (32 to 128 Hz) | (32 to 128 Hz)
O
Waveform A 3 1/2 0 0 1 0 0 0 x x
(32t0 128 Hz)
O
Waveform A 2 1/2 0 0 0 1 0 0 X x
(24 to 128 Hz)
) O
Waveform A Static 0 0 0 0 0 0 X X
(24 t0 128 Hz)
O O x
Waveform B 8 1/4 1 1 0 1 1 0
(24 t0 128 Hz) | (24 to 64 Hz)
O O ©)
Waveform B 8 1/3 1 1 0 1 0 1
(32t0 128 Hz) | (32to 64 Hz) | (32 to 128 Hz)
O O @)
Waveform B 6 1/3 1 1 0 0 0 1
(32t0 128 Hz) | (32to 86 Hz) | (32 to 128 Hz)
O O @)
Waveform B 4 1/3 1 0 1 1 0 1
(24 t0 128 Hz) | (24 to 128 Hz) | (24 to 128 Hz)
@) O @)
Waveform B 3 1/3 1 0 1 0 0 1
(32t0 128 Hz) | (32 to 128 Hz) | (32 to 128 Hz)
Remark O: Supported
x: Not supported
RO1UHO0587EJ0100 Rev. 1.00 %NESAS 784
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CHAPTER 24

INTERRUPT FUNCTIONS

24.3.4 External interrupt rising edge enable register (EGP0O, EGP1), External interrupt falling edge enable register

(EGNO, EGN1)

These registers specify the valid edge for INTPO to INTP7 and RTCICO to RTCIC2.

The EGPO, EGP1, EGNO and EGNL1 registers can be set by a 1-bit or 8-bit memory manipulation instruction.

Reset signal generation clears these registers to O0OH.

Figure 24-5. Format of External Interrupt Rising Edge Enable Register (EGP0, EGP1) and External Interrupt

Address:

Symbol
EGPO

Address:

Symbol
EGNO

Address:

Symbol
EGP1

Address:

Symbol
EGN1

Falling Edge Enable Register (EGNO, EGN1)

FFF38H  Afterreset: 0OH R/W
7 6 5 4 3 2 1 0
EGP7 EGP6 EGP5 EGP4 EGP3 EGP2 EGP1 EGPO
FFF39H  After reset: 00H R/W
7 6 5 4 3 2 1 0
EGN7 EGNG6 EGN5 EGN4 EGN3 EGN2 EGN1 EGNO
FFF3AH  After reset: 0OH R/W
7 6 5 4 3 2 1 0
0 EGP14 EGP13 EGP12 0 0 0 0
FFF3BH  After reset: 00H R/W
7 6 5 4 3 2 1 0
0 EGN14 EGN13 EGN12 0 0 0 0
EGPn EGNn INTPO to INTP7 and RTCICO to RTCIC2 pin valid edge selection
(n=0to7,12to 14)
0 0 Edge detection disabled
0 1 Falling edge
1 0 Rising edge
1 1 Both rising and falling edges
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RL78/11C CHAPTER 26 STANDBY FUNCTION

(b) Release by reset signal generation
When the reset signal is generated, STOP mode is released, and then, as in the case with a normal reset
operation, the program is executed after branching to the reset vector address.

Figure 26 - 4 STOP Mode Release by Reset

(1) When high-speed on-chip oscillator clock is used as CPU clock

STOP instruction

l

Reset signal

Normal operation Normal operation

(high-speed on-chip STOP d Ree”s:é Note (high-speed on-chip
illator clock mode i
Status of CPU osciliator clock) p | oscillator clock)
Oscillation
High-speed on-chip Oscillates Oscillation stopped | stopped Oscillates

oscillator clock

Wait for oscillation accuracy stabilization

(2) When middle-speed on-chip oscillator clock is used as CPU clock

STOP instruction

(.
- )
Reset signal
Normal operation Normal operation
(middle-speed on-chip STOP mode Reset Note (high-speed on-chip
oscillator clock eriod oscillator clock]
Status of CPU ) P i )
Oscillation
High-speed on-chip Oscillates Oscillation stopped | stopped Oscillates
oscillator clock
Wait for oscillation accuracy stabilization
Middle-speed on-chip  Oscillates Oscillation stopped
oscillator clock

(3) When high-speed system clock is used as CPU clock

STOP instruction

l )

- 7
Reset signal
Normal operation Normal operation
(high-speed § Reset Note (high-speed on-chip
t lock STOP mode i i
Status of CPU system clock) period ‘ oscillator clock)
Oscillation |Oscillation
High-speed system clock Oscillates Oscillation stopped | stopped | stopped Oscillates
(X1 oscillation) ‘ /
Oscillation stabilization time
(Check by using OSTC register)
Starting X1 oscillation is specified by software.
Note For the reset processing time, see CHAPTER 27 RESET FUNCTION.

For the reset processing time of the power-on-reset circuit (POR) and voltage detector (LVD), see CHAPTER 28
POWER-ON-RESET CIRCUIT.
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RL78/11C

CHAPTER 30 BATTERY BACKUP FUNCTION

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

Item

When operating CPU with the
power of Vbp pin supplied

When operating CPU with the
power of VBAT pin supplied

LCD controller/driver

Operable

Data transfer controller (DTC)

Event link controller (ELC)

Power-on-reset function

Continuous operation

RTC power-on-reset function

Continuous operation

CRC operation function

32-bit multiplier and multiplyaccumulator

RAM parity error detection function

RAM guard function

SFR guard function

lllegal-memory access detection function

AES function

Voltage detection function | Internal power supply voltage | operaple
(Internal Vbb)
VoD, VBAT, VRTC, EXLVD | gperable
Pin voltage
External interrupt INTPO Operable
INTP1 to INTP7 Operable Operable when the power of
EVDD pin is supplied"**?.
Not operable when the power of
EVoD pin is shut down.
RTCICO to RTCIC2 Operable
Key interrupt input Operable

Notes 1.
2.

o0 AW

The self-programming function cannot be used.

When supplying the power from outside to the EVop pin, it is recommended to backup the Voo and VBAT

pins or the VRTC pin with the diode ORing.

When the power of EVop is not supplied, set GDIDISO to 1.
The AX A/D converter operable in the backup mode is limited up to 3 channels.

RTCICO, RTCIC1, and RTCIC2 pins are included.

When power supply switching by the battery backup function occurs, access to the data flash memory is

prohibited.

* The power is supplied from the Vop pin at startup of the power supply. MCU remains reset even when the power is

supplied to the VBAT pin earlier than the Voo pin.

« The battery backup function is stopped by default. The battery backup mode must be set by the software after

startup of the power supply.

« If the Vop pin voltage is lower than the detection voltage, the internal power and the power supply for A A/D

converter can be switched from the Voo supply to the VBAT supply. When the Voo pin voltage is recovered higher

than the detection voltage, the internal power and the power supply for AX A/D converter can be switched from the

VBAT supply to the Vob supply.

« Under the condition of VBAT > Vop, the software enables to switch the internal power and the power supply for AX

A/D converter from the VBAT supply to the Vop supply.
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RL78/11C CHAPTER 39 32-BIT MULTIPLY-ACCUMULATOR

Table 39-4. Relationship between Operation Mode and Register Name

Operation Mode Multiplication Result Register Name
Bits 63 to 48 Bits 47 to 32 Bits 31 to 16 Bits 15to 0
Multiplication mode (unsigned) MULRS3 MULR2 MULR1 MULRO

Multiplication mode (signed)

Multiply-accumulation mode (unsigned)

Multiply-accumulation mode (signed)

The operation result (multiplication) is stored for the multiplication, and the operation result (accumulation) is stored

for the multiply-accumulation. Additionally, the accumulation initial value can be set for the multiply-accumulation.

Table 39-5. Details of Storing of Operation Modes and Multiplication Result Registers

Operation Mode Setting Operation Result

Multiplication mode (unsigned) - MULRS3 to MULRO:

Multiplication (unsigned)

Multiplication mode (signed) - MULRS3 to MULRO:
Multiplication (signed)

Multiply-accumulation mode (unsigned) MULRS3 to MULRO: MULRS3 to MULRO:
Accumulation initial value (unsigned) Accumulation value (unsigned)
Multiply-accumulation mode (signed) MULRS3 to MULRO: MULRS3 to MULRO:
Accumulation initial value (signed) Accumulation value (signed)

If exceeding the maximum value of the value range that can be handled in 64 bit (= overflow), or if dropping below
the minimum value (= underflow), the value is reversed, and the values plus overflow/underflow values are stored in

the MULR3 to MULRO registers.

B Unsigned
* In case of overflow
Processing) 2** + MULR[63:0]

Example)
FFFF FFFF FFFF FFFFh + 0000 0000 0000 0001h = 0000 0000 0000 0000h

H Signed
« In case of overflow
Processing) 2°° + MULR[62:0]

Example)
7FFF FFFF FFFF FFFFh + 0000 0000 0000 0001h = 8000 0000 0000 0000h

« In case of underflow
Processing) —2% + MULR[62:0]

Example)
8000 0000 0000 0000h + FFFF FFFF FFFF FFFFh = 7FFF FFFF FFFF FFFFh
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RL78/11C CHAPTER 40 INSTRUCTION SET
Table 40-5. Operation List (7/18)
Instruction | Mnemonic Operands Bytes Clocks Clocks Flag
Group Note 1 | Note 2 Z AC CY
8-bit ADDC A, #byte 2 1 - A, CY « A+byte+CY X X oX
operation saddr, #byte 3 2 - (saddr), CY « (saddr) +byte+CY X X X%
A rv Notes 2 1 - A CY < A+r+CY X X X
r,A 2 1 - LCY<«<r+A+CY X X X
A, laddrl6 3 1 4 A, CY « A + (addrl6)+CY X X X%
A, ES:laddr16 4 2 5 A, CY « A + (ES, addr16)+CY X X X%
A, saddr 2 1 - A, CY « A + (saddr)+CY X ox X
A, [HL] 1 1 4 A, CY « A+ (HL) + CY x  x  x
A, ES[HL] 2 2 5 | ACY « A+ (ES, HL) + CY X x X
A, [HL+byte] 2 1 4 A, CY « A+ (HL+byte) + CY X X X
A, ES:[HL+byte] 3 2 5 ACY « A+ ((ES, HL)+byte) + CY X ox X
A, [HL+B] 2 1 4 | A CY « A+ (HL+B) +CY x x x
A, ES:[HL+B] 3 2 5 A,CY « A+((ES, HL)+B)+CY X X X
A, [HL+C] 2 1 4 A, CY « A+ (HL+C)+CY X X X
A, ES:[HL+C] 3 2 5 | ACY « A+ ((ES, HL)+C)+CY x x X
SUB A, #byte 2 1 - A, CY « A - hyte x X  X
saddr, #byte 3 2 - (saddr), CY « (saddr) — byte X X  X
Ar otes 2 1 - ACY<«A-Tr X X%
r, A 2 1 - nCY«r-A X X X
A, laddrl6 3 1 4 A, CY « A — (addrl6) x X  X
A, ES:laddrl6 4 2 5 A, CY « A —(ES, addrl6) X X X
A, saddr 2 1 - A, CY « A —(saddr) X X X%
A [HL] 1 1 4 | A CY«A—(HL) X x X
A, ES[HL] 2 2 5 | ACY <« A—(ES, HL) x  x X
A, [HL+byte] 2 1 4 A, CY « A — (HL+byte) x x X
A, ES:[HL+byte] 3 2 5 A,CY < A —((ES, HL)+byte) X X X%
A, [HL+B] 2 1 4 | A CY « A—(HL+B) x  x x
A, ES{[HL+B] 3 2 5 | ACY « A—((ES, HL)+B) x x x
A, [HL+C] 2 1 4 | A CY « A= (HL+C) x X x
A, ES:[HL+C] 3 2 5 A,CY <« A—((ES, HL)+C) X x X
Notes 1.  Number of CPU clocks (fck) when the internal RAM area, SFR area, or extended SFR area is accessed, or

when no data is accessed.
Number of CPU clocks (fck) when the code flash area is accessed.
3. Exceptr=A

Remark Number of clock is when program exists in the internal ROM (flash memory) area. If fetching the instruction
from the internal RAM area, the number becomes double number plus 3 clocks at a maximum.
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RL78/11C CHAPTER 40 INSTRUCTION SET
Table 40-5. Operation List (9/18)
Instruction | Mnemonic Operands Bytes Clocks Clocks Flag
Group Note 1 | Note 2 Z AC CY
8-bit OR A, #byte 2 1 - A « Avbyte x
operation saddr, #byte 3 2 - (saddr) « (saddr)vbyte X
Ar Notes 2 1 - A« Avr x
r,A 2 1 - r<rvA X
A, laddrl6 3 1 4 A « Av(addrl6) X
A, ES:laddr16 4 2 5 A « Av(ES:addrl6) X
A, saddr 2 1 - A « Av(saddr) X
A, [HL] 1 1 4 | A< Av(H) x
A, ES[HL] 2 2 5 | A<« Av(ES:HL) x
A, [HL+byte] 2 1 4 A « Av(HL+byte) X
A, ES:[HL+byte] 3 2 5 A < AV((ES:HL)+byte) X
A, [HL+B] 2 1 4 | A« AV(HL+B) x
A, ES{[HL+B] 3 2 5 | A<« AV((ES:HL)+B) x
A, [HL+C] 2 1 4 A « Av(HL+C) x
A, ES{[HL+C] 3 2 5 | A« AV((ES:HL)+C) x
XOR A, #byte 2 1 - A « Avbyte X
saddr, #byte 3 2 - (saddr) « (saddr)wbyte X
Ar otes 2 1 - A« Awr x
r, A 2 1 - r < rvA X
A, laddrl6 3 1 4 A <« Av(addrl6) X
A, ES:laddrl6 4 2 5 A « Aw(ES:addrl6) X
A, saddr 2 1 - A < Av(saddr) X
A, [HL] 1 1 4 | A« Av(HL) x
A, ES:[HL] 2 2 5 | A« AWES:HL) x
A, [HL+byte] 2 1 4 A < Aw(HL+byte) X
A, ES:[HL+byte] 3 2 5 A < A((ES:HL)+byte) X
A, [HL+B] 2 1 4 | A« A¥(HL+B) x
A, ES{[HL+B] 3 2 5 | A« A¥(ES:HL)+B) x
A, [HL+C] 2 1 4 | A< A¥HL+C) x
A, ES:[HL+C] 3 2 5 A « A%((ES:HL)+C) x
Notes 1.  Number of CPU clocks (fck) when the internal RAM area, SFR area, or extended SFR area is accessed, or

when no data is accessed.
Number of CPU clocks (fck) when the code flash area is accessed.
3. Exceptr=A

Remark Number of clock is when program exists in the internal ROM (flash memory) area. If fetching the instruction
from the internal RAM area, the number becomes double number plus 3 clocks at a maximum.
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RL78/11C CHAPTER 41 ELECTRICAL SPECIFICATIONS

(5) Communication at different potential (1.9V, 2.5V, 3V) (UART mode) (1/2)
(Ta =—40 to +85°C, 1.9 V < EVDDO = EVDD1 < VDD"™** < 5.5V, Vss = EVsso = EVss1 =0 V)

Parameter | Symbol Conditions HS (high-speed LS (low-speed LP (low-power LV (low-voltage | Unit
main) Mode main) Mode main) Mode main) Mode

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.

Transfer 40V<EVop<55YV, fvck/6"e fwck/6M fmck/6M° fuck/6"*| bps

rate 27V<Vb<4.0V

Reception

Theoretical value of 5.3 13 0.1 0.6 Mbps
the maximum
transfer rate

Note 4
fmek = fo™

2.7V<EVop<4.0V, fuck/6" fwck/6M* fmck/6M° fuck/6"*| bps
23V<Vh<27V

Theoretical value of 5.3 1.3 0.1 0.6 Mbps
the maximum
transfer rate

Note 4

fmek = fok
1.9V<EVop<3.3V, fvck/6 fmek/6 fmck/6 fmck/6 bps
1 8 V < Vb < 2 O V Notes 1to 3 Notes 1, 2 Notes 1, 2 Notes 1, 2
Theoretical value of 5.3 1.3 0.1 0.6 Mbps

the maximum
transfer rate

Note 4
fuek = fou™ ™

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. Use it with EVop > Vb.
3. The following conditions are required for low voltage interface.
2.4V <EVop < 2.7 V: MAX. 2.6 Mbps
1.9V <EVop < 2.4 V: MAX. 1.3 Mbps
4. The maximum operating frequencies of the CPU/peripheral hardware clock (fck) are:
HS (high-speed main) mode: 32 MHz (2.8 V <EVop <5.5V), 24 MHz (2.7 V < EVop < 5.5 V),
16 MHz (2.5 V <EVbp <5.5V), 12 MHz (2.4 V < EVpp < 5.5 V),
6 MHz (2.1 V < EVop < 5.5 V),
LS (low-speed main) mode: 8 MHz (1.9 V<EVopb <5.5V),4MHz (1.9V <EVop <5.5V)
LP (low-power main) mode: 1MHz (1.9 V<EVbop<55V)
LV (low-voltage main) mode: 4 MHz (1.7 V <EVbp <5.5V)

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Vop tolerance) mode for
the TxDq pin by using port input mode register g (PIMg) and port output mode register g (POMg). For
Vi1 and Vi, see the DC characteristics with TTL input buffer selected.

Remarks 1. Vu[V]: Communication line voltage
2. g: UART number (g = 0 to 3), g: PIM and POM number (g =0, 1, 3, 5, 8)
3. fwmck: Serial array unit operation clock frequency
(Operating clock that is set with the serial clock select register m (SPSm) and the CKSmn bit of serial mode
register mn (SMRmn).
m: Unit number, n: Channel number (mn = 00 to 03, 10 to 13))
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