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RL78/G12

CHAPTER 3 CPU ARCHITECTURE

Table 3-7. Extended SFR (2nd SFR) List (2/5)

Address Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range After Reset
1-bit 8-bit 16-bit
FOOFOH Peripheral enable register 0 PERO R/W \ \ - 00H
FOOF3H Operation speed mode control register | OSMC R/W - v - 00H
FOOF5H RAM parity error control register RPECTL R/W S S - O00H
FOOFEH BCD adjust result register BCDADJ R - v - Undefined
FO100H Serial status register 00 SSROOL | SSR00 R - \ v 0000H
FO101H - - -
FO102H Serial status register 01 SSRO1L | SSRO1 R - S v 0000H
FO103H - - -
FO104H | Serial status register 02 SSRO2L | SSR02 R - J v 0000H
FO105H - - - 0000H
FO106H | Serial status register 03 SSRO3L | SSR03 R - J 3 0000H
FO107H - - - 0000H
FO108H Serial flag clear trigger register 00 SIROOL | SIR00 RW - \ v 0000H
FO109H - - -
FO10AH Serial flag clear trigger register 01 SIRO1L | SIRO1 R/W - \ v 0000H
FO10BH - - -
FO10CH | Serial flag clear trigger register 02 SIR02L | SIR02 R/W - S v 0000H
FO10DH - - -
FO10EH Serial flag clear trigger register 03 SIRO3L | SIR03 R/W - S v 0000H
FO10FH - - -
FO110H Serial mode register 00 SMRO00 R/W - - v 0020H
FO111H
FO112H Serial mode register 01 SMRO1 R/W - - v 0020H
FO113H
FO114H Serial mode register 02 SMR02 R/W - - v 0020H
FO115H
FO116H Serial mode register 03 SMRO03 R/W - - v 0020H
FO117H
FO118H Serial communication operation setting | SCR00 R/W - - v 0087H
FO119H register 00
FO11AH Serial communication operation setting | SCRO1 R/W - - v 0087H
Fo11BH register 01
FO11CH Serial communication operation setting | SCR02 R/W - - v 0087H
FO11DH register 02
FO11EH Serial communication operation setting | SCR03 R/W - - v 0087H
FO11FH register 03
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RL78/G12

CHAPTER 3 CPU ARCHITECTURE

Figure 3-29. Example of [HL + byte], [DE + byte]

[HL + byte], [DE + byte]
<> <2> <1> <2> FFFFFH
A
Instruction code
OP-code Target memory Target
j <2> Offset x array
<2> byte > of data
<1> Address of —%
an array Other data in
rp(HL/DE) > the array F‘('JOOOH
® Either pair of registers <1> specifies the address
where the target array of data starts in the 64-Kbyte
area from FOOOOH to FFFFFH.
o “byte” <2> specifies an offset within the array to
the target location in memory. M
emory
Figure 3-30. Example of word[B], word[C]
word [B], word [C]
<> <> <> <2 FFFFFH
. Array of
Instruction code ) ) Target memory word-sized
<2> <2> Offset
oP-code  |——| rmic) ] data
Address of a word 1
Low Addr. <1> within an array .
High Addr. | FOOOOH
« “word” <1> specifies the address where the target
array of word-sized data starts in the 64-Kbyte area
from FOOOOH to FFFFFH.
e Either register <2> specifies an offset within the
array to the target location in memory. Memory
Figure 3-31. Example of word[BC]
wor B
ord [BC] FFFFFH
<1> <2>
Instruction code <2> Target memory Ar:jay.c’f d
<2> Ofiset & word-size
OP-code > rp(BC) data
Address of aword
<1 Low Addr. ] <1>  within an array
High Addr. | — FOO00H

e “word” <1> specifies the address where the target
array of word-sized data starts in the 64-Kbyte area
from FOOOOH to FFFFFH.

e A pair of registers <2> specifies an offset within

the array to the target location in memory. Memory

RO1UH0200EJ0210 Rev.2.10
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RL78/G12 CHAPTER 5 CLOCK GENERATOR

5.4.2 High-speed on-chip oscillator

The high-speed on-chip oscillator is incorporated in the RL78/G12. The frequency can be selected from among 24, 16,
12, 8, 6, 4, 3, 2, or 1 MHz by using the option byte (000C2H). Oscillation can be controlled by bit 0 (HIOSTOP) of the
clock operation status control register (CSC). The high-speed on-chip oscillator automatically starts oscillating after reset
release.

5.4.3 Low-speed on-chip oscillator

The low-speed on-chip oscillator is incorporated in the RL78/G12.

The low-speed on-chip oscillator clock is used only as the watchdog timer, and 12-bit interval timer clock. The low-
speed on-chip oscillator clock cannot be used as the CPU clock.

This clock operates when bit 4 (WDTON) of the option byte (000COH), bit 4 (WUTMMCKO) of the operation speed
mode control register (OSMC), or both are set to 1.

Unless the watchdog timer is stopped and WUTMMCKO is a value other than zero, oscillation of the low-speed on-chip
oscillator continues. Note that only when the watchdog timer is operating and the WUTMMCKO bit is 0, oscillation of the
low-speed on-chip oscillator will stop while the WDSTBYON bit is 0 and operation is in the HALT, STOP, or SNOOZE
mode. While the watchdog timer operates, the low-speed on-chip oscillator clock does not stop even if the program
freezes.

5.5 Clock Generator Operation

The clock generator generates the following clocks and controls the operation modes of the CPU, such as standby
mode (see Figure 5-1).

e Main system clock fmain
¢ High-speed system clock fwmx
X1 clock fx
External main system clock fex
¢ High-speed on-chip oscillator clock fiH
e Low-speed on-chip oscillator clock fiL
o CPU/peripheral hardware clock fcik

The CPU starts operation when the high-speed on-chip oscillator starts outputting after a reset release in the RL78/G12.
When the power supply voltage is turned on, the clock generator operation is shown in Figure 5-13.

RO1UH0200EJ0210 Rev.2.10 RENESAS 133
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RL78/G12

CHAPTER 6 TIMER ARRAY UNIT

Address: : FO190H, FO191H (TMR00) to FO19EH, FO19FH (TMR07)

Symbol
TMRONn
(n=2,4,6)

Symbol
TMRON

Figure 6-9. Format of Timer Mode Register On (TMRON) (2/4)

After reset: 0000H R/W

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CKS | CKS 0 CCS | MAST| STS | STS | STS | CIS | CIS 0 0 MD MD | MD | MD
On1 0on0 On EROn | On2 | On1 on0 | On1 on0 on3 | On2 | On1 0on0

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CKS | CKS 0 CCS |SPLIT| STS | STS | STS | CIS | CIS 0 0 MD MD | MD | MD
On1 on0 On On Oon2 | On1 on0 | On1 on0 0on3 | On2 | On1 0on0

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CKS | CKS 0 CCS | o™ | STS | STS | STS | CIS | CIS 0 0 MD MD | MD | MD
On1 on0 On Oon2 | On1 0on0 | Oni 0on0 On3 | On2 | On1 0On0

(Bit 11 of TMRON (n = 2, 4, 6))

MASTERON Selection between using channel n independently or
simultaneously with another channel (as a slave or master)
0 Operates in independent channel operation function or as slave channel in simultaneous channel

operation function.

1

Operates as master channel in simultaneous channel operation function.

Only the 2, 4, 6 channel can be set as a master channel (MASTEROnN = 1).

Be sure to use channel 0, 5, 7 are fixed to O (Regardless of the bit setting, channel 0 operates as master, because it
is the highest channel).

Clear the MASTERON bit to 0 for a channel that is used with the independent channel operation function.

(Bit 11 of TMRON (n = 1, 3))

SPLITON Selection of 8 or 16-bit timer operation for channels 1 and 3
0 Operates as 16-bit timer.
(Operates in independent channel operation function or as slave channel in simultaneous channel
operation function.)
1 Operates as 8-bit timer.
STSOn2 | STSONn1 | STSONO Setting of start trigger or capture trigger of channel n
0 0 0 Only software trigger start is valid (other trigger sources are unselected).
0 0 1 Valid edge of the TIOn pin input is used as both the start trigger and capture trigger.
0 1 0 Both the edges of the TIOn pin input are used as a start trigger and a capture trigger.
1 0 0 Interrupt signal of the master channel is used (when the channel is used as a slave
channel with the simultaneous channel operation function).
Other than above Setting prohibited

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)

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

6.7 Timer Input (TIOn) Control
6.7.1 TIOn input circuit configuration

A signal is input from a timer input pin, goes through a noise filter and an edge detector, and is sent to a timer controller.
Enable the noise filter for the pin in need of noise removal. The following shows the configuration of the input circuit.

Figure 6-36. Input Circuit Configuration

CCSOn
Interrupt signal from master channel — *
fmek 5 c
% '% frowk
o
=}
o w
o
Timer controller
. L Edge
TIOn pin ——{ Noise filter |—= detection
— 8§
838
g
TNFENONn CISson1, STSOn2 to
CISOn0 STSONnO

6.7.2 Noise filter

When the noise filter is disabled, the input signal is only synchronized with the operating clock (fvck) for channel n.
When the noise filter is enabled, after synchronization with the operating clock (fmck) for channel n, whether the signal
keeps the same value for two clock cycles is detected. The following shows differences in waveforms output from the
noise filter between when the noise filter is enabled and disabled.

Figure 6-37. Sampling Waveforms through TIOn Input Pin with Noise Filter Enabled and Disabled

wnsn UL |

- o=
Noise filter disabled (ﬁ

[

G
i _
S <

Noise filter enabled

——— Operating clock (fmck)
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<R>

Operation is resumed.

RL78/G12

CHAPTER 6 TIMER ARRAY UNIT

Figure 6-57. Operation Procedure When Input Signal High-/Low-Level Width Measurement Function Is Used

Software Operation Hardware Status
TAU Power-off status
default (Clock supply is stopped and writing to each register is
setting disabled.)
Sets the TAUOEN bit of peripheral enable register 0
(PERO) to 1. Power-on status. Each channel stops operating.
(Clock supply is started and writing to each register is
enabled.)
Sets timer clock select register 0 (TPSO0).
Determines clock frequencies of CK00 to CK03.
Channel | Sets the corresponding bit of the noise filter enable Channel stops operating.
default registers 1 (NFENT1) to 0 (off) or 1 (on). (Clock is supplied and some power is consumed.)
setting Sets timer mode register On (TMROnN) (determines
operation mode of channel).
Sets noise filter enable register 1 (NFEN1)
Clears the TOEON bit to 0 and stops operation of TOON.
Operation | Sets the TSOn bit to 1. » TEOn = 1, and the TIOn pin start edge detection wait
start The TSOn bit automatically returns to 0 because itis a | status is set.
trigger bit.
Detects the TIOn pin input count start valid edge. ——® Clears timer count register On (TCROn) to 0000H and
starts counting up.
During Set value of the TDRON register can always be read. When the TIOn pin start edge is detected, the counter
operation | The TCROn register can always be read. (TCRON) counts up from 0000H. If a capture edge of the
The TSRON register can always be read. TIOn pin is detected, the count value is transferred to timer
Set values of the TMRON register, TOMOn, TOLOn, TOOn, | data register On (TDRON) and INTTMOn is generated.
and TOEON bits cannot be changed. If an overflow occurs at this time, the OVF bit of timer
status register On (TSROnN) is set; if an overflow does not
occur, the OVF bit is cleared. The TCROnN register stops
the count operation until the next TIOn pin start edge is
detected.
Operation | The TTOn bit is set to 1. TEOn = 0, and count operation stops.
stop The TTOn bit automatically returns to 0 because it is a The TCROnN register holds count value and stops.
trigger bit. The OVF bit of the TSRON register is also held.
TAU The TAUOEN bit of the PERQO register is cleared to 0. —® Power-off status
stop All circuits are initialized and SFR of each channel is
also initialized.

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

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

Figure 6-60. Example of Set Contents of Registers to Delay Counter (1/2)

(a) Timer mode register On (TMRON)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TMRON  |cKson1|cKSono ccson | s ™ | STSOn2|STSONn1 [STS0N0| CISON1 | CISONO MDOn3 | MDOn2 | MDOn1 | MDONO
1/0 1/0 0 0 1/0 0 0 1 1/0 1/0 0 0 1 0 0 0
L1 [ [ L1

Operation mode of channel n
100B: One-count mode

Start trigger during operation
0: Trigger input is invalid.
1: Trigger input is valid.

L__Selection of TIOn pin input edge
00B: Detects falling edge.
01B: Detects rising edge.
10B: Detects both edges.
11B: Setting prohibited

| Start trigger selection
001B: Selects the TIOn pin input valid edge.

L__Setting of MASTERON bit (Channel 2, 4, 6)
0: Independent channel operation.
Setting of SPLITON bit (Channel 1, 3)
0: 16-bit timer
1: 8-bit timer

L Count clock selection
0: Selects operation clock (fmck).

|l Operation clock (fuck) selection
00B: Selects CK0O as operation clock of channel n.
10B: Selects CK02 as operation clock of channel n.
01B: Selects CK01 as operation clock of channels 1, 3 (This can only be selected channels 1 and 3).
11B: Selects CK03 as operation clock of channels 1, 3 (This can only be selected channels 1 and 3).

(b) Timer output register 0 (TOO0)
Bit n
TOO TOON 0: Outputs 0 from TOON.
0

(c) Timer output enable register 0 (TOEO)
Bit n
TOEO | TOEON 0: Stops the TOOnN output operation by counting operation.
0

Note TMRO02, TMR04, TMRO6: MASTERON bit
TMRO1, TMROS3: SPLITOnN bit
TMRO00, TMRO05, TMRO7: 0 fixed

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

R01UHO0200EJ0210 Rev.2.10 R NS 224
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RL78/G12

CHAPTER 6 TIMER ARRAY UNIT

Figure 6-60. Example of Set Contents of Registers to Delay Counter (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 =0 to 7)
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RL78/G12

CHAPTER 10 A/D CONVERTER

O Scan mode (ADMD = 1)

ADS4 ADS3 ADS2 ADS1 ADSO Analog input channel
Scan 0 Scan 1 Scan 2 Scan 3
0 0 0 0 ANIO ANI1 ANI2 ANI3
0 0 0 0 1 ANI1 ANI2 ANI3 -
0 0 0 1 0 ANI2 ANI3 - -
0 0 0 1 1 ANI3 - - -
Other than the above Setting prohibited
Remark - :Ignore the conversion result because it is undefined.
Cautions 1. Be sure to clear bits 5 and 6 to 0.
2. Set a channel to be set the analog input by ADPC and PMCx registers in the input mode by
using port mode registers 0, 1, 2, 4, 12, or 14 (PMO, PM1, PM2, PM4 PM12, PM14).
3. Do not set the pin that is set by the A/D port configuration register (ADPC) as digital I/O by the
ADS register.
4. Do not set the pin that is set by port mode control registers 0, 1, 4, 12, 14 (PMCO, PMC1, PMC4,
PMC12, PMC14) as digital I/0 by the ADS register.
5. Only rewrite the value of the ADISS bit while A/D conversion comparator operation is
stopped(ADCS = 0, ADCE = 0)
6. If using AVRerr as the + side reference voltage of the A/D converter, do not select ANIO as an
A/D conversion channel.
7. If using AVRerm as the — side reference voltage of the A/D converter, do not select ANI1 as an
A/D conversion channel.
8. If the ADISS bit is set to 1, the internal reference voltage (1.45 V) cannot be used for the + side
reference voltage. After the ADISS bit is set to 1, the initial conversion result cannot be used.
For details about the setting flow, see 10.7.4 Setup when temperature sensor output
voltage/internal reference voltage is selected.
9. Do not set the ADISS bit to 1 when shifting to the STOP mode or HALT mode. If the ADISS bit

is set to 1, the A/D converter reference voltage current (laprer) indicated in 28.3.2 or 29.3.2
Supply current characteristics will be added.

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

11.5 Operation of 3-Wire Serial I/0 (CSI00, CSI01, CSI11, CSI20) Communication

This is a clocked communication function that uses three lines: serial clock (SCK) and serial data (S| and SO) lines.
[Data transmission/reception]
¢ Data length of 7 or 8 bits
¢ Phase control of transmit/receive data
o MSB/LSB first selectable
[Clock control]
Master/slave selection
Phase control of I/O clock
Setting of transfer period by prescaler and internal counter of each channel
Maximum transfer rate™
During master communication: Max. fck/2 (CSI00 only)
Max. fcLk/4
During slave communication: Max. fmck/6
[Interrupt function]
¢ Transfer end interrupt/buffer empty interrupt
[Error detection flag]
e Overrun error

In addition, CSI00 (channel 0 of unit 0) supports the SNOOZE mode. When SCKOO0 pin input is detected while in the
STOP mode, the SNOOZE mode makes data reception that does not require the CPU possible.

Note Use the clocks within a range satisfying the SCK cycle time (tkcy) characteristics. For details, see CHAPTER 28
ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C) or CHAPTER 29 ELECTRICAL SPECIFICATIONS
(G: Ta =-40 to +105°C).

The channels supporting 3-wire serial I/O (CSI00, CSI01, CSI11, CSI20) are channels 0, 1, 3 of SAUO and channel 0 of SAU1.

20- or 24-pin products
Unit Channel Used as CSI Used as UART Used as Simplified r’c

0 UARTO 1coo™™

1 cslo1™* licot1™*

30-pin products
Unit Channel Used as CSI Used as UART Used as Simplified r’c
0 0 11IC00
UARTO
1 N _
2 - _
UART1"*
3 CSlt™* lnc1ie
1 0 CSl20™* lIc20™"
UART2"™
1 _ _
Note Provided in the R5F102 products only.
RO1UHO0200EJ0210 Rev.2.10 REN ESNS 354
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RL78/G12

CHAPTER 12 SERIAL INTERFACE IICA

<R>

Figure 12-30. Slave Operation Flowchart (1)

-5
( START

)

Setting the PERO register

Setting port

Release the serial interface IICAn from the reset status and start clock supply.

Setting of the port used alternatively as the pin to be used.
First, set the port to input mode and the output latch to 0 (see 12.3.8 Port mode register 6 (PM6)).

Initial setting

Communication processing

[
IICWLO, ICWHO ¢ XXH
[

SVAO < XXH

IICFO « OXH
Setting ICRSVO

Setting IICCTLO1

IICCTLNO « 0XX011XXB
ACKEO = WTIMO = 1, SPI0O =0

IICCTLOO « 1XX011XXB
IICEO =1
[

Setting port

Selects a transfer clock.

Sets a local address.

Sets a start condition.

Set the port from input mode to output mode and enable the output of the I°C bus

(see 12.3.8 Port mode register 6 (PM6)).

Communication
mode flag = 1?

Communication

direction flag = 12

No o
Communication

direction flag = 12

Yes
No
Ready flag = 1?
Yes

Communication
mode flag =12

Yes
Communication No
direction flag = 02

Yes
SPIEO =1
Writing IICAQ Starts }
transmission.
Starts

WRELO =1 reception.

Communication

mode flag = 1?

No

Yes

Clearing ready flag

Yes
\
No Clearing ready flag

mode flag
WRELO = 1

Clearing communication

I

Ready flag = 1?
Yes

e

Reading IICAO

I

Remark Conform to the specifications of the product that is in communication, regarding the transmission and

reception formats.

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

(c) Start ~ Code ~ Data ~ Start ~ Code ~ Data ~ Stop

(i) When WTIMO = O (after restart, extension code reception)

ST | AD6to ADO | R’'W |ACK| D7toD0 |ACK| ST | AD6to ADO | R/'W |ACK| D7toD0O |ACK| SP
Al A2 A3 A4 A5

A1:1ICS0O = 0010x010B
A2: ]ICSO = 0010x000B
A3: 1ICS0 = 0010x010B
A4: 1ICS0 = 0010x000B
Ab: [ICS0 = 00000001B

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

(i) When WTIMO = 1 (after restart, extension code reception)

ST | AD6to ADO | R’'W |ACK| D7toD0 |ACK| ST | AD6to ADO | R’'W |ACK| D7toD0 |ACK| SP
Al A2 A3 A4 A5 AG A7

A1:ICS0 =0010x010B
A2: ]ICS0 =0010x110B
A3: 1ICSO = 0010xx00B
A4:11CS0 =0010x010B
A5: ]ICS0 =0010x110B
AG: 1ICSO = 0010xx00B
A7:11CS0 = 00000001B

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

RO1UH0200EJ0210 Rev.2.10 IIENESAS 518
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RL78/G12 CHAPTER 14 DMA CONTROLLER

CHAPTER 14 DMA CONTROLLER

The R5F102 products of the RL78/G12 have an internal DMA (Direct Memory Access) controller.

Data can be automatically transferred between the peripheral hardware supporting DMA, SFRs, and internal RAM
without via CPU.

As a result, the normal internal operation of the CPU and data transfer can be executed in parallel with transfer
between the SFR and internal RAM, and therefore, a large capacity of data can be processed. In addition, real-time
control using communication, timer, and A/D can also be realized.

14.1 Functions of DMA Controller

O Number of DMA channels: 2 channels (R5F102 products)

O Transfer unit: 8 or 16 bits

O Maximum transfer unit: 1024 times

O Transfer type: 2-cycle transfer (One transfer is processed in 2 clocks and the CPU stops during that

processing.)

O Transfer mode: Single-transfer mode

O Transfer request: Selectable from the following peripheral hardware interrupts
o A/D converter
e Serial interface (CSI00, CSI01, CSI11, CSI20, UARTO to UART2)
e Timer (channel 0, 1, 2, 3)

O Transfer target: Between SFR and internal RAM

Here are examples of functions using DMA.
e Successive transfer of serial interface
o Consecutive capturing of A/D conversion results
o Capturing A/D conversion result at fixed interval
e Capturing port value at fixed interval

RO1UH0200EJ0210 Rev.2.10 leNESAS 560
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RL78/G12 CHAPTER 14 DMA CONTROLLER

Figure 14-11. Forced Termination of DMA Transfer (2/2)

Example 3
¢ Procedure for forcibly terminating the DMA » Procedure for forcibly terminating the DMA
transfer for one channel if both channels are used transfer for both channels if both channels are used

DWAITO = 1 DWAITO =1
DWAIT1 =1 DWAIT1 =1
DSTn=0 DST0=0
‘ DST1=0

DWAITO =0 ‘
DWAIT1 =0 DWAITO =0
‘ DWAIT1 =0

DENn=0 ‘
DENO=0
NL DEN1=0

AL

Caution In example 3, the system is not required to wait two clock cycles after the DWAITn bit is set to 1. In
addition, the system does not have to wait two clock cycles after clearing the DSTn bit to 0, because more
than two clock cycles elapse from when the DSTn bit is cleared to 0 to when the DENnN bit is cleared to 0.

Remarks 1. n: DMA channel number (n =0, 1)
2. 1 clock: 1/fcik (fek: CPU clock)

RO1UH0200EJ0210 Rev.2.10 leNESAS 574
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RL78/G12 CHAPTER 15 INTERRUPT FUNCTIONS

15.3.3 Priority specification flag registers (PROOL, PROOH, PRO1L, PRO1H, PRO2L, PRO2H, PR10L, PR10H, PR11L,
PR11H, PR12L, PR12H)

The priority specification flag registers are used to set the priority level of the corresponding maskable interrupt.

A priority level is set by using the PROxy and PR1xy registers in combination (xy = OL, OH, 1L, 1H, 2L, or 2H).

The PROOL, PROOH, PRO1L, PRO1H, PRO2L, PRO2H, PR10L, PR10H, PR11L, PR11H, PR12L, and PR12H L registers
can be set by a 1-bit or 8-bit memory manipulation instruction. If the PROOL and PROOH registers, the PRO1L and PRO1H
registers, the PRO2L and PRO2H registers, the PR10L and PR10H registers, the PR11L and PR11H registers, and the
PR12L and PR12H registers are combined to form 16-bit registers PR00 and PR10, they can be set by a 16-bit memory
manipulation instruction.

Reset signal generation sets these registers to FFH.

Remark If an instruction that writes data to this register is executed, the number of instruction execution clocks
increases by 2 clocks.
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CHAPTER 23 OPTION BYTE

Address: 000C1H

Figure 23-2. Format of User Option Byte (000C1H) (1/2)

7 6 5 4 3 2 1 0
VPOC2 VPOCH1 VPOCO PORTSELB LVIS1 LVISO LVIMDSH1 LVIMDSO
Note
e LVD setting (interrupt mode & reset mode)
Detection voltage Option byte setting value
VLvoH VivoL VPOC2 VPOC1 VPOCO LVISA LVISO Mode setting

Rising | Falling | Falling LVIMDSH1 LVIMDSO

edge edge edge

1.98V | 194V | 1.84V 0 0 1 1 0 1 0
2.09V | 2.04V 0 1

3.13V | 3.06 V 0 0

261V | 255V | 245V 1 0 1 0

271V | 265V 0 1

3.75V | 3.67V 0 0

292V | 286V | 275V 1 1 1 0

3.02V | 2.96V 0 1

406V | 3.98V 0 0

Setting of values other than above is prohibited.

o LVD setting (reset mode)

Detection voltage

Option byte setting value

Vo VPOC2 VPOCH1 VPOCO LVISH LVISO Mode setting
Rising edge | Falling edge LVIMDSHA LVIMDSO
1.88V 1.84V 0 0 1 1 1 1 1
1.98V 1.94V 0 1 1 0
2.09V 2.04V 0 1 0 1
250V 245V 1 0 1 1
261V 255V 1 0 1 0
271V 265V 1 0 0 1
281V 275V 1 1 1 1
292V 286V 1 1 1 0
3.02V 296V 1 1 0 1
3.13V 3.06 V 0 1 0 0
3.75V 3.67V 1 0 0 0
4.06 V 3.98V 1 1 0 0

Setting of values other than above is prohibited.

Note 20- and 24-pin products only
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RL78/G12 CHAPTER 24 FLASH MEMORY

24.3 Connection of Pins on Board

To write the flash memory on-board by using the flash memory programmer, connectors that connect the dedicated
flash memory programmer must be provided on the target system. First provide a function that selects the normal
operation mode or flash memory programming mode on the board.

When the flash memory programming mode is set, all the pins not used for programming the flash memory are in the
same status as immediately after reset. Therefore, if the external device does not recognize the state immediately after
reset, the pins must be handled as described below.

Remark For the flash memory programming mode, see 24.4.2 Flash memory programming mode.

24.3.1 P40/TOOLO pin

In the flash memory programming mode, pull up externally with a 1 kQ resister, and connect it to the dedicated flash
memory programmer.

When using it as a port pin, use it as described below.

When used as an input pin: Do not input a low level for tvo period after the external reset release. However, when
this pin is used via pull-down resistors, use the 500 kQ or more resistors.
When used as an output pin: When this pin is used via pull-down resistors, use the 500 kQ or more resistors.

Remarks 1. tHp: How long to keep the TOOLDO pin at the low level from when the external reset ends for setting of the
flash memory programming mode (see 28.10 or 29.10 Timing of Entry to Flash Memory Programming
Modes)
2. The SAU and IICA pins are not used for communication between the RL78 microcontroller and dedicated
flash memory programmer, because single-line UART (TOOLO pin) is used.

24.3.2 RESET pin

Signal conflict will occur if the reset signal of the dedicated flash memory programmer and external device are
connected to the RESET pin that is connected to the reset signal generator on the board. To prevent this conflict, isolate
the connection with the reset signal generator.

The flash memory will not be correctly programmed if the reset signal is input from the user system while the flash
memory programming mode is set. Do not input any signal other than the reset signal of the dedicated flash memory
programmer and external device.

Figure 24-5. Signal Conflict (RESET Pin)

RL78 microcontroller

Dedicated flash memory programmer
Signal conflict connection pin
Input pin O
Another device

\’ T Output pin

In the flash memory programming mode, a signal output by another device will
conflict with the signal output by the dedicated flash memory programmer.
Therefore, isolate the signal of another device.
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RL78/G12 CHAPTER 28 ELECTRICAL SPECIFICATIONS (Ta =-40 to +85°C)

Simplified I°C mode connection diagram (during communication at different potential)

Vb Vb
§ Ro % Ro
SDAr ® SDA
. RL78 User's device
microcontroller
SCLr SCL

Simplified I°C mode serial transfer timing (during communication at different potential)

1/fscL

tLow tHiGH

SCLr \ | /

o /\ ey - |

tHD : DAT tsu:pat

Remarks 1. Rb [Q]: Communication line (SDAr, SCLr) pull-up resistance, Co [F]: Communication line (SDAr, SCLr)

load capacitance, Vb [V]: Communication line voltage

2. r:lIC Number (r = 00, 20)

3. fwmck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial mode
register mn (SMRmn).
m: Unit number (m = 0,1), n: Channel number (n = 0))

4. Simplified I°C mode is supported only by the R5F102 products.
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RL78/G12 CHAPTER 29 ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(5) Communication at different potential (1.8 V, 2.5V, 3 V) (UART mode)
(Ta=-40 to +105°C,2.4 V< Voo <5.5V, Vss =0 V)

Parameter Symbol Conditions HS (high-speed main) Unit
Mode
MIN. MAX.
Transfer Reception 40V<Vop<55YV, fmek/12 bps
rate " 27V<Vb<40V Note
Theoretical value of the maximum 2.0 Mbps
transfer rate
fuck = fou 2
27V<Vopb<4.0V, fmex/12 bps
23V<Vo<27V Note
Theoretical value of the maximum 2.0 Mbps
transfer rate
fuck = foud 2
24V <Vop<33V, fmek/12 bps
16V<Vo<20V Note1
Theoretical value of the maximum 2.0 Mbps
transfer rate
fuck = fou 2
Transmission 40V<Vop<55V, Note 3 bps
27V<Vo<40V
Theoretical value of the maximum 2.0 Mbps
transfer rate Note 4
Co=50pF, Ro=14kQ,Vo=27V
27V<Vob<4.0V, Note 5 bps
23V<Ve<27V,
Theoretical value of the maximum 1.2 Mbps
transfer rate Note 6
Co=50pF, Ro=2.7kQ, Vo =23V
24V <Vop<33V, Notes bps
16V<Vb<20V 2,7
Theoretical value of the maximum 0.43 Mbps
transfer rate Note 8
Co=50pF, Ro=55kQ,Vo=1.6V
Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. The maximum operating frequencies of the CPU/peripheral hardware clock (fck) are:
HS (high-speed main) mode: 24 MHz (2.7 V <Vbp <5.5 V)
16 MHz (2.4 V <Vbpb <5.5V)
3. The smaller maximum transfer rate derived by using fuck/12 or the following expression is the valid
maximum transfer rate.
Expression for calculating the transfer rate when 4.0 V<Vop <55V and2.7V<Vb<4.0V
1
Maximum transfer rate = 20 [bps]
{~Cox Rox In (1 - V )} x 3
b
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