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RL78/G12 CHAPTER 4 PORT FUNCTIONS

4.3.2 Port registers (Pxx)

These registers set the output latch value of a port.

If the data is read in the input mode, the pin level is read. If it is read in the output mode, the output latch value is
read"".

These registers can be set by a 1-bit or 8-bit memory manipulation instruction.

Reset signal generation clears these registers to 00H.

Note If the input data is read from a port for which analog input of the A/D converter is selected, O is always returned
rather than the pin level.
In addition, if the input data is read from P125 when the RESET pin (PORTSELB = 1) is selected, 1 is always

read.

RO1UH0200EJ0210 Rev.2.10 l(ENESAS 92
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RL78/G12

CHAPTER 4 PORT FUNCTIONS

Table 4-8. Setting Examples of Registers and Output Latches When Using Alternate Function
(30-Pin Products) (5/6)

Pin Name Used Function PIORx POMxx | PMCxx | PMxx Pxx Alternate Function Output
Function Name I/0 SAU Other than SAU
P60 P60 Input - - - 1 X X -
N-ch open drain - - - 0 0N SCLAO =1 -
output
(6-V tolerance)
SCLAO 1/0 PIOR2=0 - - 0 0 x -
P61 P61 Input - - - 1 X x -
N-ch open drain - - - 0 0N SDAAO =1 -
output
(6-V tolerance)
SDAAO I/0 PIOR2 =0 - - 0 0 x -
P120 P120 Input - - 0 1 x - -
Output - - 0 0 0/1 - -
ANI19 Analog input - - 1 1 X - -
P137 P137 Input - - - - X - -
INTPO Input - — - - x - _
P147 P147 Input - - 0 1 x - -
Qutput - - 0 0 0/1 - -
ANI18 Analog input - - 1 1 X - -

Table 4-8. Setting Examples of Registers and Output Latches When Using Alternate Function

(30-Pin Products) (6/6)

Pin Name Used Function PIORx Pxx Others
Function Name 1/O

P121 P121 Input - x EXCLK, OSCSEL = 00/10/11
X1 - - x EXCLK, OSCSEL = 01

P122 P122 Input - x EXCLK, OSCSEL = 00/10
X2 - - x EXCLK, OSCSEL = 01
EXCLK Input - x EXCLK, OSCSEL = 11

RO1UHO0200EJ0210 Rev.2.10 REN ESNS 112
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RL78/G12 CHAPTER 6 TIMER ARRAY UNIT

6.1 Functions of Timer Array Unit
Timer array unit has the following functions.
6.1.1 Independent channel operation function
By operating a channel independently, it can be used for the following purposes without being affected by the operation

mode of other channels.

(1) Interval timer
Each timer of a unit can be used as a reference timer that generates an interrupt (INTTMOn) at fixed intervals.

Operation clock’( Compare operatio Interrupt signal |-| |-|
C

hannel n (INTTMOn)

(2) Square wave output
A toggle operation is performed each time INTTMOn interrupt is generated and a square wave with a duty factor of
50% is output from a timer output pin (TOOn).

Operation clock’( Timer output _|—|_|—|_
C

hannel n (TOON)

(3) External event counter
Each timer of a unit can be used as an event counter that generates an interrupt when the number of the valid
edges of a signal input to the timer input pin (TIONn) has reached a specific value.

— Timerinputg | Compare operation Interrupt signal
— Y (TIon) ks (INTTMOR)
Edge detection Channel n

(4) Divider "*
A clock input from a timer input pin (T100) is divided and output from an output pin (TOOQ0).

L Timer input [ Gompare operation| Timer OUtPUt_|_|_|_|_
(TI100) (TO00)

Channel 0

(5) Input pulse interval measurement
Counting is started by the valid edge of a pulse signal input to a timer input pin (TIOn). The count value of the timer
is captured at the valid edge of the next pulse. In this way, the interval of the input pulse can be measured.

— i Timerinput Capture operation _T_l_T_L

— == — (Tion b

Edge detection ) Channel n
Start Capture

Note Only channel 0 of the 30-pin products.

R01UHO0200EJ0210 Rev.2.10 R NS 146
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RL78/G12 CHAPTER 6 TIMER ARRAY UNIT

Figure 6-9. Format of Timer Mode Register On (TMRON) (3/4)

Address: : FO190H, FO191H (TMRO00) to FO19EH, FO19FH (TMRO07)  After reset: 0000H R/W

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRON CKS | CKS 0 CCS | MAST | STS | STS | STS | CIS | CIS 0 0 MD | MD | MD | MD
(h=2,4,6) ont1 | OnO On | EROn | On2 | On1 | OnO | On1 | ONO On3 | On2 | On1 | OnO
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRON CKS | CKS 0 CCS | SPUT | STS | STS | STS | CIS | CIS 0 0 MD | MD | MD | MD
(n=1,3) on1 | OnO On On On2 | On1 | OnO | On1 | OnO On3 | On2 | On1 | OnO
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRON CKS | CKS 0 CCS | 0" | STS | STS | STS | CIS | CIS 0 0 MD | MD | MD | MD
(n=0,5,7) on1 | OnO Oon On2 | On1 | OnO | On1 | OnO On3 | On2 | On1 | OnO
CISon1 | CISOn0 Selection of TIOn pin input valid edge
0 0 Falling edge
0 1 Rising edge
1 0 Both edges (when low-level width is measured)
Start trigger: Falling edge, Capture trigger: Rising edge
1 1 Both edges (when high-level width is measured)
Start trigger: Rising edge, Capture trigger: Falling edge
If both the edges are specified when the value of the STSOn2 to STSONO bits is other than 010B, set the CISOn1 to
CISO0nO0 bits to 10B.

Note Bit 11 is a read-only bit and fixed to 0. Writing to this bit is ignored.

Remark n: Channel number (n =010 7)

ROTUH0200EJ0210 Rev.2.10 R NS 165
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CHAPTER 6 TIMER ARRAY UNIT

Figure 6-44. Example of Set Contents of Registers in External Event Counter Mode (2/2)

(d) Timer output level register 0 (TOLO)

Bit n

TOLO

TOLON
0

0: Cleared to 0 when master channel output mode (TOMOnN = 0).

(e) Timer output mode register 0 (TOMO)

Bit n

TOMO

TOMon
0

0: Sets master channel output mode.

Remark n: Channel number (n=0to0 7)

RO1UHO0200EJ0210 Rev.2.10

Mar 25, 2016
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RL78/G12 CHAPTER 7 12-BIT INTERVAL TIMER

CHAPTER 7 12-BIT INTERVAL TIMER

7.1 Functions of 12-bit Interval Timer

An interrupt (INTIT) is generated at any previously specified time interval. It can be utilized for wakeup from STOP

mode and triggering an A/D converter's SNOOZE mode.

7.2 Configuration of 12-bit Interval Timer
The 12-bit interval timer includes the following hardware.

Table 7-1. Configuration of 12-bit Interval Timer

Item Configuration

Counter 12-bit counter

Control registers Peripheral enable register 0 (PERO)

Operation speed mode control register (OSMC)

Interval timer control register (ITMC)

Figure 7-1. Block Diagram of 12-bit Interval Timer

Clear
Count ¢
fi clock Count ] )
operation 12-bit counter
control circuit
N/ Da Interrupt signal (INTIT)
‘ ‘ Match signal
WUTMMCKO RINTE ITCMP11 to ITCMPO
Operation speed mode Interval timer control
control register (OSMC) register (ITMC)
8 Internal bus 8
7.3 Registers Controlling 12-bit Interval Timer
The 12-bit interval timer is controlled by the following registers.
* Peripheral enable register 0 (PERO)
* Operation speed mode control register (OSMC)
¢ Interval timer control register (ITMC)
RO1UH0200EJ0210 Rev.2.10 ‘-zENESAS 249
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RL78/G12 CHAPTER 11 SERIAL ARRAY UNIT

Figure 11-6. Format of Peripheral Enable Register 0 (PERO0)

Address: FOOFOH  After reset: 00H R/W

Symbol <7> 6 <5> <4> <3> <2> 1 <0>
PERO TMKAEN 0 ADCEN IICAOEN SAU1EN"™" SAUOEN ‘ 0 TAUOEN
SAU1EN Control of serial array unit 1 clock supply
0 Stops clock supply (fixed as "0" in 20- or 24-pin products).

e SFR used by serial array unit 1 cannot be written.
e Serial array unit 1 is in the reset status.

1 Enables clock supply.
o SFR used by serial array unit 1 can be read/written.

SAUOEN Control of serial array unit 0 clock supply

0 Stops clock supply.
e SFR used by serial array unit 0 cannot be written.
e Serial array unit 0 is in the reset status.

1 Enables clock supply.
e SFR used by serial array unit 0 can be read/written.

Note 30-pin products only.

Cautions 1. When setting serial array unit m, be sure to first set the following registers with the SAUmMEN bit

setto 1. If SAUmEN = 0, control registers of serial array unit m become default values and

writing to them is ignored (except for the noise filter enable register 0 (NFENO), port input mode
registers 0, 1 (PIMO, PIM1), port output mode registers 0, 1, 4, 5 (POMO, POM1, POM4, POM5),
port mode control registers 0, 1, 4 (PMCO, PMC1, PMC4), port mode registers 0, 1, 3 to 6 (PMO,

PM1, PM3 to PM6), and port registers 0, 1, 3 to 6 (PO, P1, P3 to P6)).

o Serial clock select register m (SPSm)
¢ Serial mode register mn (SMRmn)
¢ Serial communication operation setting register mn (SCRmn)
e Serial data register mn (SDRmn)
o Serial flag clear trigger register mn (SIRmn)
e Serial status register mn (SSRmn)
¢ 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)
¢ Serial standby control register m (SSCm)
2. Be sure to clear the following bits to 0.
20, 24-pin products: bits 1, 3, 6
30-pin products: bits 1, 6

RO1UHO0200EJ0210 Rev.2.10 RENESAS
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RL78/G12

CHAPTER 11 SERIAL ARRAY UNIT

Figure 11-65. Procedure for Stopping Slave Transmission/Reception

Starting setting to stop

(Selective)

(Essential)

(Essential)

(Selective)

(Selective)

‘ Writing the STm register ‘

Changing setting of the
SOEm register

Changing setting of the
SOm register

‘ Setting the PERO register

Stop setting is completed

If there is any data being transferred, wait for
their completion.

(If there is an urgent must stop, do not wait)

Write 1 to the STmn bit of the target channel.
(SEmn=0: to operation stop status)

Set the SOEmn bit to 0 and stop the output of
the target channel.

The levels of the serial clock (CKOmn) and
serial data (SOmn) on the target channel can
be changed if necessitated by an emergency.
Reset the serial array unit by stopping the
clock supply to it.

The master transmission is stopped.
Go to the next processing.

RO1UH0200EJ0210 Rev.2.10
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RL78/G12 CHAPTER 11 SERIAL ARRAY UNIT

Figure 11-107. Flowchart of Simplified I°C Data Reception

Address field transmission completed

@ta reception complet@

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

Writing 0 to the TXEmn bit, and 1 to the RXEmn bit

Writing 1 to the SSmn bit Operation restart

>
) No
Last byte received?

Yes

Set to receive only the operating
mode of the channel.

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

Writing 0 to the SOEmn bit

Writing dummy data (FFH) to

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

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

Transfer end interrupt
generated?

Yes

Reading receive data, perform

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

No
Data transfer completed?

Yes

@ta reception complet@

Stop condition generation

Caution ACK is not output when the last data is received (NACK). Communication is then completed by setting

"1" to the STmn bit of serial channel stop register m (STm) to stop operation and generating a stop
condition.

RO1UHO0200EJ0210 Rev.2.10 l(ENESAS 455
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RL78/G12 CHAPTER 12 SERIAL INTERFACE IICA

()

©)

)

®)

(6)

@

@®)

©)

Slave address register 0 (SVAO0)

This register stores seven bits of local addresses {A6, A5, A4, A3, A2, A1, A0} when in slave mode.
The SVAO register can be set by an 8-bit memory manipulation instruction.

However, rewriting to this register is prohibited while STDO = 1 (while the start condition is detected).
Reset signal generation clears the SVAO register to 00H.

Figure 12-4. Format of Slave Address Register 0 (SVAO0)
Address: F0234H After reset: 0OOH R/W

Symbol 7 6 5 4 3 2 1 0
svio | A | A5 | a | A3 | a2 [ a1 | A0 | owe |

Note Bit 0 is fixed to 0.

SO latch
The SO latch is used to retain the SDAAO pin’s output level.

Wakeup controller
This circuit generates an interrupt request (INTIICAO) when the address received by this register matches the
address value set to the slave address register 0 (SVAO) or when an extension code is received.

Serial clock counter
This counter counts the serial clocks that are output or input during transmit/receive operations and is used to verify
that 8-bit data was transmitted or received.

Interrupt request signal generator

This circuit controls the generation of interrupt request signals (INTIICAO).

An I’C interrupt request is generated by the following two triggers.

* Falling edge of eighth or ninth clock of the serial clock (set by the WTIMO bit)

* Interrupt request generated when a stop condition is detected (set by the SPIEOQ bit)

Remark WTIMO bit: Bit 3 of ICA control register 00 (ICCTLOO)
SPIEO bit: Bit 4 of IICA control register 00 (IICCTLOO0)

Serial clock controller
In master mode, this circuit generates the clock output via the SCLAO pin from a sampling clock.

Serial clock wait controller
This circuit controls the wait timing.

ACK generator, stop condition detector, start condition detector, and ACK detector
These circuits generate and detect each status.

(10) Data hold time correction circuit

This circuit generates the hold time for data corresponding to the falling edge of the serial clock.

RO1UHO0200EJ0210 Rev.2.10 REN ESNS 464
Mar 25, 2016



RL78/G12 CHAPTER 12 SERIAL INTERFACE IICA

(2) Slave device operation (slave address data reception)
(a) Start ~ Address ~ Data ~ Data ~ Stop

(i) When WTIMO = 0

ST | AD6 to ADO | R/W | ACK D7 to DO ACK D7 to DO ACK | SP

Al A2 A3 A4

A1:1ICS0O =0001x110B
A2: ]ICSO = 0001x000B
A3: 1ICS0 = 0001x000B
A4: 1ICS0 = 00000001B

Remark A: Always generated
A: Generated only when SPIEO = 1
x: Don’t care

(i) When WTIMO = 1

ST | AD6 to ADO | R/W | ACK D7 to DO ACK D7 to DO ACK | SP

Al A2 A3 A4

A1:1ICS0O =0001x110B
A2: |ICS0 = 0001x100B
A3: 1ICSO = 0001xx00B
A4: 1ICS0 = 00000001B

Remark A: Always generated
A: Generated only when SPIEO = 1
x: Don’t care

RO1UH0200EJ0210 Rev.2.10 leNESAS 512
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RL78/G12 CHAPTER 12 SERIAL INTERFACE IICA

(h) When arbitration loss occurs due to low-level data when attempting to generate a stop condition

(i) When WTIMO = 0

SPTO =1
A

ST | AD6to ADO | R’'W |ACK| D7toD0 |ACK| D7toD0O |ACK| D7toDO |ACK| SP

Al A2 A3 A4 A5

A1:ICS0 =1000x110B

A2: |ICSO = 1000x000B (Sets the WTIMO bit to 1)
A3: [ICS0 = 1000x100B (Clears the WTIMO bit to 0)
A4:11CS0 =01000100B

Ab: 1ICSO = 00000001B

Remark A: Always generated
A: Generated only when SPIEO = 1
x: Don’t care

(i) When WTIMO = 1

SPTO =1
\

ST | AD6to ADO | R’'W |ACK| D7toD0 |ACK| D7toD0 |ACK| D7toD0O |ACK| SP

Al A2 A3 A4

A1:ICS0O =1000x110B
A2: |ICSO = 1000x100B (Sets the SPTO bit to 1)
A3: ICS0 =01000100B
A4: 11CS0 = 00000001B

Remark A: Always generated
A: Generated only when SPIEO = 1
x: Don’t care

RO1UH0200EJ0210 Rev.2.10 IIENESAS 528
Mar 25, 2016



RL78/G12

CHAPTER 12 SERIAL INTERFACE IICA

The meanings of <1> to <6> in (1) Start condition ~ address ~ data in Figure 12-32 are explained below.

<1>

<2>

<3>

<4>

<5>

<6>

Note

The start condition trigger is set by the master device (STTO = 1) and a start condition (SDAAO = 0 and
SCLAO = 1) is generated once the bus data line goes low (SDAAO = 0). When the start condition is
subsequently detected, the master device enters the master device communication status (MSTSO = 1).
The master device is ready to communicate once the bus clock line goes low (SCLAO = 0) after the hold
time has elapsed.

The master device writes the address + W (transmission) to the IICA shift register O (IICAO) and transmits
the slave address.

In the slave device if the address received matches the address (SVAO value) of a slave device"™, that
slave device sends an ACK by hardware to the master device. The ACK is detected by the master device
(ACKDO = 1) at the rising edge of the 9th clock.

The master device issues an interrupt (INTIICAO: end of address transmission) at the falling edge of the 9th
clock. The slave device whose address matched the transmitted slave address sets a wait status (SCLAO =
0) and issues an interrupt (INTIICAO: address match)"™.

The master device writes the data to transmit to the IICAO register and releases the wait status that it set by
the master device.

If the slave device releases the wait status (WRELO = 1), the master device starts transferring data to the
slave device.

If the transmitted address does not match the address of the slave device, the slave device does not return
an ACK to the master device (NACK: SDAAO = 1). The slave device also does not issue the INTIICAO
interrupt (address match) and does not set a wait status. The master device, however, issues the INTIICAO
interrupt (end of address transmission) regardless of whether it receives an ACK or NACK.

Remark <1>to <15> in Figure 12-32 show the entire procedure for communicating data using the I°C bus.

Figure 12-32 (1) Start condition ~ address ~ data shows the processing from <1> to <6>, Figure 12-32
(2) Address ~ data ~ data shows the processing from <3> to <10>, and Figure 12-32 (3) Data ~ data ~
stop condition shows the processing from <7> to <15>.
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14.4.2 Transfer mode
The following four modes can be selected for DMA transfer by using bits 6 and 5 (DRSn and DSn) of DMA mode
control register n (DMCn).

DRSn DSn DMA Transfer Mode
0 0 Transfer from SFR of 1-byte data (fixed address) to RAM (address is incremented by +1)
0 1 Transfer from SFR of 2-byte data (fixed address) to RAM (address is incremented by +2)
1 0 Transfer from RAM of 1-byte data (address is incremented by +1) to SFR (fixed address)
1 1 Transfer from RAM of 2-byte data (address is incremented by +2) to SFR (fixed address)

By using these transfer modes, up to 1024 bytes of data can be consecutively transferred by using the serial interface,
data resulting from A/D conversion can be consecutively transferred, and port data can be scanned at fixed time intervals
by using a timer.

14.4.3 Termination of DMA transfer

When DBCn = 00H and DMA transfer is completed, the DSTn bit is automatically cleared to 0. An interrupt request
(INTDMAN) is generated and transfer is terminated.

When the DSTn bit is cleared to 0 to forcibly terminate DMA transfer, DMA byte count register n (DBCn) and DMA RAM
address register n (DRAN) hold the value when transfer is terminated.

The interrupt request (INTDMAnN) is not generated if transfer is forcibly terminated.

Remark n: DMA channel number (n =0, 1)
14.5 Example of Setting of DMA Controller

14.5.1 CSI consecutive transmission
A flowchart showing an example of setting for CSI consecutive transmission is shown below.
e Consecutive transmission of CSI00 (256 bytes)
e DMA channel 0 is used for DMA transfer.
o DMA start source: INTCSIOO0 (software trigger (STGO) only for the first start source)
e Interrupt of CSI0O0 is specified by IFC03 to IFC00 = 0110B.
o Transfers FFBOOH to FFBFFH (256 bytes) of RAM to FFF10H of the data register (SIO00) of CSI.

Remark [|FCO03 to IFCOO: Bits 3 to 0 of DMA mode control registers 0 (DMCO0)
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RL78/G12 CHAPTER 15 INTERRUPT FUNCTIONS
Table 15-4. Flags Corresponding to Interrupt Request Sources (30-pin products) (1/2)
Interrupt Interrupt Request Flag | Interrupt Mask Flag Priority Specification Flag 2 2
Source 3 3
Register Register Register s s
x x
3| 3
INTWDTI WDTIIF IFOL WDTIMK MKOL |WDTIPRO, WDTIPRH1 PROOL, v v
INTLVI LVIIF LVIMK LVIPRO, LVIPR1 PR10L v v
INTPO PIFO PMKO PPR00, PPR10 v v
INTP1 PIF1 PMK1 PPRO1, PPR11 v v
INTP2 PIF2 PMK2 PPR02, PPR12 v v
INTP3 PIF3 PMK3 PPR03, PPR13 v v
INTP4 PIF4 PMK4 PPR04, PPR14 v v
INTP5 PIF5 PMK5 PPRO05, PPR15 v v
INTST2" STIF2"™ IFOH STMK2"*' MKOH |STPRO02, STPR12"* PROOH, v -
INTCSI20™*" CSIIF20™*' CSIMK20"*' CSIPR020, CSIPR120"*' PR10H
INTIIC20" [ICIF20™*' lICMK20™*' [ICPR020, IICPR120™""
INTSR2 SRIF2 SRMK2 SRPR02, SRPR12 v ,
INTSRE2 SREIF2 SREMK2 SREPRO02, SREPR12 v -
INTDMAO DMAIFO DMAMKO DMAPRO00, DMAPR10 v -
INTDMA(1 DMAIF1 DMAMK1 DMAPRO1, DMAPR11 v -
INTSTO"* STIFQ"™* STMKQ"*? STPRO00, STPR10 " v v
INTCSI00""** CSIIFoQ"** CSIMKOQ"** CSIPR000, CSIPR100"**
INTIICOO""** [ICIFOQ™"** [ICMKO0Q0""* [ICPR00O, IICPR100 """
INTSRO SRIF0 SRMKO SRPR00, SRPR10
INTSREQ"™* SREIFQ"** SREMKQ""* SREPRO00, SREPR10""* v v
INTTMOTH"™® [ TMIFO1H"™"® TMMKO1H"™*® TMPROO1H, TMPR101H""*
INTST1 STIF1 IF1L STMK1 MK1L [STPRO1, STPR11 PROIL, -
INTSR1"" SRIF1™* SRMK1""* SRPR01, SRPR11""* PR11L v -
INTCSI11"* CSIIF11™ CSIMK1 1" CSIPRO11, CSIPR111 ™"
INTIC1 1" [ICIF1 1™ [ICMK 11" IICPRO11, IICPR111 ™"
INTSRE1""* SREIF1""* SREMK1"** SREPRO01, SREPR11"** v -
INTTMO3H"™"® [ TMIFO3H""* TMMKO3H"** TMPROO3H, TMPR103H"** v
INTIICAO [ICAIFO [ICAMKO [ICAPROO, IICAPR10 v v
INTTMOO TMIF00 TMMKO0 TMPR000, TMPR100 v v
INTTMOT TMIFO1 TMMKO1 TMPR001, TMPR101 v v
INTTMO2 TMIF02 TMMKO2 TMPR002, TMPR102 v v
INTTMO3 TMIF03 TMMKO03 TMPR003, TMPR103 v v
INTAD ADIF IF1H ADMK MK1H [ADPRO, ADPR1 PRO1H, v v
INTIT TMKAIF TMKAMK TMKAPRO, TMKAPR1 PR11H v v
INTTMO4 TMIF04 TMMKO4 TMPR004, TMPR104 v v
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Figure 17-3. STOP Mode Release by Interrupt Request Generation (2/2)

(2) When high-speed system clock (X1 oscillation) is used as CPU clock

Interrupt
request
j )L
| (S T
1

. STOP
instruction

Standby release signal V¢! —0——6¥@ 1 eeeeeeeemmee -
STOP mode release timeNete2

Normal operation Normal operation
(high-speed Supply of the (high-speed
Status of CPU system clock) STOP mode clock is stopped | Wait system clock)
High-speed  ggijjates Oscillation stopped Oscillates
system clock

(X1 oscillation)

Notes 1. For details of the standby release signal, see Figure 15-1 Basic Configuration of Interrupt

Function.
2. STOP mode release time
Supply of the clock is stopped: 18 us to "whichever is longer 65 ps and the oscillation
stabilization time (set by OSTS)"
Wait
* When vectored interrupt servicing is carried out: 10 to 11 clocks

¢ When vectored interrupt servicing is not carried out: 4 to 5 clocks

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

Interrupt
request

STOP
instruction

Standby release signal'®’ | !

. STOP mode release tuime "2 .
Normal operation Normal operation
(high-speed Supply of the ) (high-speed
Status of CPU system clock) STOP mode clock is stopped| ~ Wait system clock)
Sg&h;giii Oscillates Oscillation stopped Oscillates
(external clock input)

Notes 1. For details of the standby release signal, see Figure 15-1.
2. STOP mode release time

Supply of the clock is stopped: 18 us to 65 us
Wait
e When vectored interrupt servicing is carried out: 7 clocks

* When vectored interrupt servicing is not carried out: 1 clock
Caution To reduce the oscillation stabilization time after release from the STOP mode while CPU operates
based on the high-speed system clock (X1 oscillation), switch the clock to the high-speed on-chip
oscillator clock temporarily before executing the STOP instruction.
Remarks 1. The clock supply stop time varies depending on the temperature conditions and STOP mode
period.

2. The broken lines indicate the case when the interrupt request that has released the standby mode
is acknowledged.
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Figure 24-7. Setting of Flash Memory Programming Mode
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<1> The low level is input to the TOOLO pin.

<2> The external reset is released (POR and LVD reset must be released before the external
reset is released.).

<3> The TOOLDO pin is set to the high level.

<4> Setting of the flash memory programming mode by UART reception and complete the baud
rate setting.

Remark tsuinim: Communication for the initial setting must be completed within 100 ms after the external reset is released
during this period.
tsu:  Time to release the external reset after the TOOLO pin is set to the low level
tho:  Time to hold the TOOLO pin at the low level after the external reset is released (excluding the processing
time of the firmware to control the flash memory)

For details, see 28.10 or 29.10 Timing of Entry to Flash Memory Programming Modes.

There are two flash memory programming modes: wide voltage mode and full speed mode. The supply voltage value
applied to the microcontroller during write operations and the setting information of the user option byte for setting of the
flash memory programming mode determine which mode is selected.

When a dedicated flash memory programmer is used for serial programming, setting the voltage on GUI selects the
mode automatically.

Table 24-5. Programming Modes and Voltages at Which Data Can Be Written, Erased, or Verified

Power Supply Voltage User Option Byte Setting for Switching to Flash Memory Flash Programming Mode
(Voo) Programming Mode
Flash Operation Mode Operating Frequency

27V <Vop<55V Blank state Full speed mode
HS (high speed main) mode 1 MHz to 24 MHz Full speed mode
LS (low speed main) mode 1 MHz to 8 MHz Wide voltage mode

24V <Vob <27V Blank state Full speed mode
HS (high speed main) mode 1 MHz to 16 MHz Full speed mode
LS (low speed main) mode 1 MHz to 8 MHz Wide voltage mode

1.8V<Vop <24V Blank state Wide voltage mode
LS (low speed main) mode 1 MHz to 8 MHz Wide voltage mode

Remarks 1. Using both the wide voltage mode and full speed mode imposes no restrictions on writing, erasing, or
verification.
2. For details about communication commands, see 24.4.4 Communication commands.
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CHAPTER 29 ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

29.6.4 LVD circuit characteristics

LVD Detection Voltage of Reset Mode and Interrupt Mode
(Ta =—-40 to +105°C, VporR< VDD < 5.5 V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection supply voltage Vivoo Power supply rise time 3.90 4.06 422 Vv
Power supply fall time 3.83 3.98 413 \%

Vivo1 Power supply rise time 3.60 3.75 3.90 \

Power supply fall time 3.53 3.67 3.81 \%

Vivp2 Power supply rise time 3.01 3.13 3.25 \'%

Power supply fall time 2.94 3.06 3.18 \%

Vivps Power supply rise time 2.90 3.02 3.14 \'%

Power supply fall time 2.85 2.96 3.07 \%

Vivps Power supply rise time 2.81 2.92 3.03 \

Power supply fall time 2.75 2.86 2.97 \%

Vivpbs Power supply rise time 2.70 2.81 2.92 \Y

Power supply fall time 2.64 2.75 2.86 \'%

Vivoe Power supply rise time 2.61 2.71 2.81 \Y

Power supply fall time 2.55 2.65 2.75 \

Vwvor Power supply rise time 2.51 2.61 2.71 \

Power supply fall time 2.45 2.55 2.65 \%

Minimum pulse width tw 300 us
Detection delay time 300 us

RO1UHO0200EJ0210 Rev.2.10 817

Mar 25, 2016

RRENESAS



