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R8C/M11A Group, R8C/M12A Group 6. Resets
6.2.3  Option Function Select Register 2 (OFS2)
Address OFFDBh
Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol| — | — | MSTINI | —  |WDTRCS1|WDTRCSO|WDTUFS1|WDTUFSO

After Reset User Setting Value (1)

Bit Symbol Bit Name Function R/W

b0 | WDTUFSO | Watchdog timer underflow period b1 b0 R/W

bl | WDTUFSL |setting bits 00: 03FFh RIW
0 1: OFFFh
10: 1FFFh
1 1: 3FFFh

b2 | WDTRCSO | Watchdog timer refresh acceptance | b3b2 R/W

b3 | WDTRCS1 | period setting bits 00:25% R/W
01:50 %
10:75%
11:100 %

b4 — Reserved Setto 1. R/W

b5 MSTINI | MSTCR register initial value select bit | 0: MSTCR register is set to 00h after reset R/W
1: MSTCR register is set to 77h after reset

b6 — Reserved Set to 1. R/W

b7 —

Note:

1. The OFS2 register is allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a
program.
Do not perform an additional write to the OFS2 register. Erasure of the block including the OFS2 register causes
the OFS2 register to be set to FFh.
When blank products are shipped, the OFS2 register is set to FFh. It is set to the written value after written by the
user.
When factory-programming products are shipped, the value of the OFS2 register is the value programmed by the
user.

For an example of the OFS2 register settings, see 5.6.1 Option Function Select Area Setting Example.

Bits WDTUFSO to WDTUFS1
(Watchdog timer underflow period setting bits)

These bits are used to select the underflow period for the watchdog timer.

Bits WDTRCSO to WDTRCS1
(Watchdog timer refresh acceptance period setting bits)
These bits are used to select the refresh acceptance period as a percentage. Note that the period from the start of

counting to underflow is 100 %.
For details, see 8.3.1.1 Refresh Acceptance Period.
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R8C/M11A Group, R8C/M12A Group 8. Watchdog Timer

8.2.5  Count Source Protection Mode Register (CSPR)
Address 00034h

Bit b7 b6 b5 b4 b3 b2 bl b0

Symbol|[CSPRO| — | — | — | — | — | — | —

After Reset 1 0 0 0 0 0 0 0
The above applies when the CSPROINI bit in the OFS register is 0.

After Reset 0 0 0 0 0 0 0 0

The above applies when the CSPROINI bit in the OFS register is 1.

Bit Symbol Bit Name Function R/W
b0 — Reserved Set to 0. R/W
bl —
b2 —
b3 —
b4 —
b5 —
b6 —
b7 CSPRO | Count source protection mode select bit (1) | 0: Count source protection mode disabled R/W
1: Count source protection mode enabled

Note:
1. To set the CSPRO bit to 1, first write 0 and then write 1 to it. This bit cannot be set to 0 by a program. Do not write
to any register other than the CSPR register between writing 0 and then writing 1.

8.2.6 Periodic Timer Interrupt Control Register (WDTIR)
Address 00035h

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol| WDTIE | WDTIF | — | — | — | — | — | —
After Reset 0 0 0 0 0 0 0 0
Bit | Symbol Bit Name | Function RIW
b0 — Nothing is assigned. The write value must be 0. The read value is 0. —
bl —
b2 —
b3 —
b4 —
b5 —
b6 WDTIF | Periodic timer interrupt request flag | 0: No periodic timer interrupt requested R/W
1: Periodic timer interrupt requested
b7 WDTIE | Periodic timer interrupt enable bit (1) | 0: Periodic timer interrupt disabled R/W
1: Periodic timer interrupt enabled
Note:

1. When bits WDTRCS1 to WDTRCSO in the OFS2 register is 11b (100 %), set the WDTIE bit to O (periodic timer
interrupt disabled).

WDTIF Bit (Periodic timer interrupt request flag)

[Condition for setting to 0]

* When 0 iswritten to this bit after reading it as 1.

[Condition for setting to 1]

* When the watchdog timer completes counting an illegal write range.
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R8C/M11A Group, R8C/M12A Group

9. Clock Generation Circuit

9. Clock Generation Circuit

9.1 Overview

The following three circuits are included in the clock generation circuit:
* XIN clock oscillation circuit

* High-speed on-chip oscillator
* Low-speed on-chip oscillator
Table 9.1 lists the Clock Generation Circuit Specifications. Figure 9.1 shows the Clock Generation Circuit Block
Diagram. Figure 9.2 shows the Supply of Peripheral Function Clocks. Table 9.2 lists the Clock Generation Circuit

Pin Configuration.

Table 9.1

Clock Generation Circuit Specifications

Item

XIN Clock Oscillation Circuit

High-Speed On-Chip
Oscillator

Low-Speed On-Chip
Oscillator

Clock frequency

0 MHz to 20 MHz (2 MHz to
20 MHz when an oscillator is
used)

Approx. 20 MHz

Approx. 125 kHz

Connectable oscillator

 Ceramic resonator
« Crystal oscillator

Oscillator connect pins XIN, XOUT () — —
Oscillation start and stop Usable Usable Usable
State after reset Stopped Stopped Oscillates
Others » An externally generated The system clock can be The system clock can be

clock can be input. output from P4_7. output from P4_7.

* A feed-back resistor is

included (connected or not

connected can be

selected).
Note:

1. When the on-chip oscillator clock instead of the XIN clock oscillation circuit is used as the CPU clock, these pins
can be used as P4_6 and P4_7.

RO1UHOO50EJ0200 Rev.2.00
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R8C/M11A Group, R8C/

M12A Group

9. Clock Generation Circuit

9.2.4  System Clock f Select Register (PHISEL)
Address 00023h
Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | PHISEL7 | PHISEL6 | PHISELS | PHISEL4 | PHISEL3 | PHISEL2 | PHISEL1 | PHISELO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function Setting Range | RIW
b7 to b0 | PHISEL7 | System clock division | These bits used to set the division ratio of the 00h to FFh R/W
to ratio select bits system base clock (fBASE) to generate the
PHISELO system clock (f) and the A/D converter clock

(fAD).
» System clock (f)
f=fBASE/(n + 1)
* Clock for A/D converter (fAD)
fAD = fBASE/(n + 1)........ when (n + 1) is not a
multiple of 4
fAD = 4 x fBASE/(n + 1)...when (n + 1) is a
multiple of 4
n: Binary value set by the PHISEL register

Set the PRCO hit in the PRCR register to 1 (write enabled) before rewriting the PHISEL register.
Table 9.6 lists the PHISEL Register Setting Example.

Table 9.6 PHISEL Register Setting Example
Value Set in PHISEL Register (n) System Clock (f) A/D Converter Clock (fAD)

00h fBASE fBASE

01lh Division of fBASE by 2 Division of fBASE by 2
02h Division of fBASE by 3 Division of fBASE by 3
03h Division of fBASE by 4 fBASE

04h Division of fBASE by 5 Division of fBASE by 5
05h Division of fBASE by 6 Division of fBASE by 6
06h Division of fBASE by 7 Division of fBASE by 7
07h Division of fBASE by 8 Division of fBASE by 2

RO1UHOO50EJ0200 Rev.2.00
May 18, 2012
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R8C/M11A Group, R8C/M12A Group 10. Power Control

10.3 Wait Mode

The watchdog timer is stopped when count source protection mode is disabled and the CPU clock is used. The XIN
clock and the high-speed/low-speed on-chip oscillator clock are not stopped, so the peripheral functions that use
these clocks continue operating. The system clock can be stopped with WCKSTP bit in the CKSTPR register. At

this time, the peripheral functions that use the system clock and a divided system clock generated by the prescaler
are stopped.

10.3.1 Peripheral Function Clock Stop Function

When the WCKSTP bit in the CKSTPR register is 1 (peripheral function clock stopped in wait mode), the
system clock and the prescaler are stopped in wait mode to reduce power consumption. At this time, the
peripheral functions that use the system clock and a divided system clock generated by the prescaler are

stopped.

10.3.2 Entering Wait Mode
Wait mode is entered when the WAIT instruction is executed or the WAITM bit in the SCKCR register is set to
1 (wait modeis entered).

10.3.3 Pin States in Wait Mode
The /O ports retain the states immediately before wait mode is entered.
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R8C/M11A Group, R8C/M12A Group 11. Interrupts

11.2.5 Interrupt Priority Level Register i (ILVLi) (i=0, or 2to E)
Address 00040h (ILVLO), 00042h to 0004Eh (ILVL2 to ILVLE)

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol| — | — | IWVL5 [ ILWLi4 | — | — [ ILVLl | ILVLIO |
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 ILVLIO | Interrupt priority level setting bits b1 b0 . ) R/W
b1 ILVLiL 0 O: Level 0O (interrupt disabled) RIW
01:Levell
10: Level 2
11:Level 2
b2 — Nothing is assigned. The write value must be 0. The read value is 0. —
b3 —
b4 ILVLi4 | Interrupt priority level setting bits bg bé_ Level O (interrupt disabled) R/W
b5 | ILVLi5 01 Lovel 1 P RIW
10: Level 2
11:Level 2
b6 — Nothing is assigned. The write value must be 0. The read value is 0. —
b7 —

The ILVLi register (i =0, or 2to E) is used to set the priority levels (levels 0 to 2) of the maskable interrupts.
Thesettingsin bitsILVLiOto ILVLil or bitsILVLi4 to ILVLi5 in each register are used to decide the priority of
the corresponding interrupt request.

See Table 11.4 Correspondence between Interrupt Requestsand ILVLi (i =0, or 2to E) for the interrupt
setting bits.

The interrupt priority level register must be rewritten only while no interrupt requests corresponding to that
register are generated. See 11.9.7 Changing Interrupt Priority Levelsand Flag Registers.

Table 11.4 Correspondence between Interrupt Requests and ILVLi (i =0, or 2to E)

Bit
ILVLi Register b7 b6 b5 b4 b3 b2 bl b0
— — ILVLi5 ILVLi4 — — ILVLil1 ILVLIO
ILVLO — — Flash ready — — —
ILVL2 — — Comparator B3 — — Comparator B1
ILVL3 — — Timer RC — — —
ILVL4 — — — — — —
ILVL5 — — — — — —
ILVL6 — — Key input — — —
ILVL7 — — — — — A/D conversion
ILVL8 — — UARTO transmission — — —
ILVL9 — — — — — UARTO reception
ILVLA — — INT2 — — —
ILVLB — — Periodic timer — — Timer RJ2
ILVLC — — INTL — — Timer RB2
ILVLD — — — — — INT3
ILVLE — — INTO — — -
—: Not used. The write value must be 0.
i=0,0r2to E
RO1UHOO050EJ0200 Rev.2.00 RENESAS Page 115 of 426
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R8C/M11A Group, R8C/M12A Group

12. 1/0 Ports

12. 1/O Ports

There are 17 1/0O ports. P4_6 and P4_7 can be used as /O ports when the XIN clock oscillation circuit is not used.
PA_0 can be used as an 1/0 port when a hardware reset is not used. In addition, all the ports are multiplexed with
multiple peripheral functions.

12.1

Overview

The functions of the ports are selected by the peripheral function mapping registers (PMLi/PMHi, i =1, 3, or 4) and
the peripheral function mapping expansion registers (PMH1E and PMHA4E). The functions of the I/O ports are
selected by the port direction registers (PDi, i = 1, 3, 4, or A). In addition, the drive capacity of some ports can be
switched. Table 12.1 shows the 1/0O Port Overview. Table 12.2 lists the Port Functions by Pin (R8C/M12A Group).
Table 12.3 lists the 1/O Port Register Configuration.

Table 12.1 1/0 Port Overview

Ports I/O Output Type 1/0 Setting Integealsli;lg:-Up Drg\?vifci?r?gclty
P1 OtoP1 7 110 3-state CMOS Set in 1-bit units. Set in 1-bit units. 3) | Set in 1-bit units. 4
P3_3, P3_4, 1/0 3-state CMOS Set in 1-bit units. Set in 1-bit units. 3 | Set in 1-bit units. (4)
P3 5,P3_7
PA_O (M /10 |3-state CMOS Set in 1-bit units. None None
P4_2, P45, 1/10 3-state CMOS Set in 1-bit units. Set in 1-bit units. 3) | None
P4 6,P4 7 ()
Notes:

1. When the hardware reset is not used, this port can be used as an I/O port.
2. When the XIN clock oscillation circuit or direct input of the XIN clock is not used, these can be used as I/O ports.
3. Ininput mode, whether an internal pull-up resistor is connected or not can be selected by the PURI register (i =

1, 3, or 4).

4. The drive capacity of the output transistors (low or high) can be selected by the DRRI register (i = 1 or 3).

Table 12.2 Port Functions by Pin (R8C/M12A Group)

Number | Group = 000 = oot = o10b = ot1b = 100b “ 101b PM2 PM1 PMO

1 P4_2 P4_2 TRBO TXDO KI3 — — — P42SEL1 | P42SELO
2 P37 P3_7 ADTRG TRJO TRCIOD — — — P37SEL1 | P37SELO
3 RESET PA_O — — — — — — — —
4 P4_7/XOUT | P4_7/XOUT INT2 — — — — — P47SEL1 | P47SELO
5 VSSIAVSS — — — — — — — — —

6 P4_6/XIN P4_6/XIN RXDO TXDO INT1 VCOUT1 TRJIO | P46SEL2 | P46SEL1 | P46SELO
7 VCC/AVCC — — — — — — — — —

8 MODE — — — — — — — — —

9 P3_5 P3_5 TRCIOD KI2 VCOUT3 — — — P35SEL1 | P35SELO
10 P3_4 P3_4/IVREF3 | TRCIOC INT2 — — — — P34SEL1 | P34SELO
1 P3_3 P3_3/IVCMP3 | TRCCLK INT3 — — — — P33SEL1 | P33SELO
12 P4 5 P4 5 INTO ADTRG — — — — P45SEL1 | PA5SELO
13 P1_7 PI{/—(Z,/\AAF',Y/ INTT TRJIO TRCCLK — — — P17SEL1 | P17SELO
14 P1_6 P1_6/IVREF1 CLKO TRJO TRCIOB — — — P16SEL1 | P16SELO
15 P1_5 P15 RXDO TRJIO INT1 VCOUT1 — P15SEL2 | P15SEL1 | P15SELO
16 P1_4 P1_4/AN4 TXDO RXDO INTO TRCIOB — P14SEL2 | P14SEL1 | P14SELO
17 P1_3 P1_3/AN3 TRCIOC KI3 TRBO — — — P13SEL1 | P13SELO
18 P1_2 P1_2/AN2 TRCIOB K2 — — — — P12SEL1 | P12SELO
19 P1_1 P1_1/AN1 IF?(C:'IF??A(\SI KI1 — — — — P11SEL1 | P11SELO
20 P10 P1_0/ANO TRCIOD KIO — — — — P10SEL1 | P10SELO
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R8C/M11A Group, R8C/M12A Group 12. 1/O Ports

12.9 Handling of Unused Pins
Table 12.25 lists the Handling of Unused Pins. Figure 12.5 shows the Handling of Unused Pins.

Table 12.25 Handling of Unused Pins

Pin Name Connection
Ports P1, P3_3to P3 5, P3 7, « Set each of these pins to input mode, and either connect the pin to VSS through
P4 2,P4 5t04 7 a resistor (pull-down) or connect it to VCC through a resistor (pull-up). (2)
« Set each of these pins to output mode and leave it open. (2 3)
RESET/PA_ 0 () Connect to VCC through a pull-up resistor. (2)

Notes:

1. When the power-on reset is used.

2. Use lines that are as short as possible (2 cm or shorter) to handle unused pins in the vicinity of the MCU.

3. When these ports are set to output mode and left open, keep the following in mind. They remain in input mode
until they are switched to output mode by a program. The voltage level of these pins may be unstable and the
power current may increase while the ports remain in input mode.

The content of the direction registers may change due to noise or program runaway caused by noise. The
program should periodically reconfigure the content for enhanced reliability.

MCU
Ports P1, (Input mode) AN
P3_3to P35, H
P37, ’ N
P42 (Input mode) AN @
P4 5toP4 7

(Output mode)

RESET/PA_ 0@ —/\N\,j

777
Note:
1. When the power-on reset function is used.
Figure 12.5 Handling of Unused Pins
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R8C/M11A Group,

R8C/M12A Group

14. Timer RB2

TSTART bit in
TRBCR register

TOSSTF bit in
TRBOCR register

INTO input

Count source

Underflow signal
from timer RB
prescaler

Timer RB2 counter

Interrupt request
signal

TOPL bitin
TRBIOC register

TRBO pin output

Set to 1 by a program
4

] ]
1 1
j\ i i
i ' S i
! Setto 0 on Set to 1 by INTO !
1 is written to TOSST 1 completion of count input trigger E
bitin TRBOCR ¥ Y Y .
register
A

|
%

L

Count is started

]
Count is started

[

( 01h X 00h

01h X 00h

01h )

o

Timer RB primary is reloaded

| ]

-

Set to 0 by a program

; Setto 0 by a program

Timer RB primary is reloaded

Waveform output is started ~ Waveform output is completed ~ Waveform output is started ~ Waveform output is completed

A A

—

Y \

The above diagram applies under the following conditions:

* TRBPRE register = 01h, TRBPR register = 01h

* TOPL bit =0, TOCNT bit = 0 (waveform output),
INOSTG bhit = 1 (one-shot trigger to INTO pin enabled), INOSEG bit = 1 (rising edge) in TRBIOC register

* TCNT16 bit in TRBMR register = 0 (8-bit timer with 8-bit prescaler)

Figure 14.5

Example of 8-Bit Timer with 8-Bit Prescaler Operation in Programmable One-Shot

Generation Mode
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R8C/M11A Group, R8C/M12A Group 14. Timer RB2

14.6 Interrupt Request

When the TRBIF bit in the TRBIR register is 1 (interrupt requested) and the TRBIE bit is 1 (interrupt enabled), an
interrupt request is generated to the CPU. The conditions for setting the TRBIF bit to 1 differ depending on the
mode. See the descriptions of the TRBIF bit and individual modes.

14.7 INTO Input Trigger Selection

In programmable one-shot and programmable wait one-shot generation modes, when 1 (one-shot count is started)
is written to the TOSST bit in the TRBCR register or atrigger is input to the INTO pin with the TCSTF bit in the
TRBCR register set to 1 (count isin progress), one-shot operation is started.

When using the trigger input from the INTO pin, make the following settings beforehand.

(1) Set the port mapping register to set port P1_4 or P4 5 asthe INTO pin.

(2) Set bitsINTOFO to INTOF1 in the INTFO register to select the digital filter sampling clock for the INTO pin.
(3) SettheINTOEN bitinthe INTEN register to 1 (enabled) to enable an interrupt.

(4) Setthe INOSEG hit in the TRBIOC register to select the falling or rising edge.

(5) Set the INOSTG hit in the TRBIOC register to 1 (one-shot trigger to INTO pin enabled).

When an interrupt request is generated by the trigger input from the INTO pin, note the following:
* Set bits INTOSA to INTOSB in the ISCRO register to select the falling edge, rising edge, or two-way edge for the
interrupt.

Even if aone-shot trigger is generated while the TOSSTF bit in the TRBOCR is 1 (one-shot is operating (including
wait period)), timer RB2 operation is not influenced, but the IRIO bit in the IRR3 register is changed.
For details on interrupts, see 11. I nterrupts.
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R8C/M11A Group, R8C/M12A Group 15. Timer RC
15.2.10 Timer RC Digital Filter Function Select Register (TRCDF)
Address 000F9h
Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | DFCK1 | DFCKO | — [DFTRG | DFD | DFC | DFB | DFA |
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 DFA | TRCIOA digital filter function bit () 0: Function is not used R/W
bl | DFB [TRCIOB digital filter function bit @ |1+ Functionis used RIW
b2 DFC | TRCIOC digital filter function bit (1) R/W
b3 DFD | TRCIOD digital filter function bit (1) RIW
b4 | DFTRG | TRCTRG digital filter function bit (2) R/W
b5 — Nothing is assigned. The write value must be 0. The read value is 0. —
b6 DFCKO | Digital filter clock select bits (1. 2) béb(‘;: (32 R/W
b7 DFCK1 01:18 R/W
10:f1
1 1: Count source (clock selected by bits CKS2 to
CKSO0 in the TRCCR1 register)
Notes:

1. Enabled in the input capture function.
2. Enabled when in PWM2 mode and bits TCEG1 to TCEGO in the TRCCR2 register are set to 01b, 10b, or 11b
(TRCTRG trigger input enabled).
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R8C/M11A Group, R8C/M12A Group 15. Timer RC

Figure 15.18 shows an Example of One-Shot Waveform Output Operation in PWM2 Mode (Count is Started by

TRCTRG Input).

After the CTS bit in the TRCMR register is set to 1 (count is started), the increment is started on the rising edge

of TRCIOA/TRCTRG, and the counter is changed to 0000h by a compare match with the TRCGRA register, the

count operation is stopped, and a one-shot waveform is output under the following conditions.

« Bits TCEGL1 to TCEGO in the TRCCR2 register are set to 10b (falling edge) to set the falling edge of the
TRCTRG input.

* The CSTP hit in the TRCCR2 register is set to 1 (increment is stopped) to stop the increment when a compare
match with the TRCGRA register occurs.

* The CCLR hit in the TRCCR1 register is set to 1 (TRCCNT counter is cleared by input capture/compare
match A) to clear the TRCCNT register by a compare match.

* The TOB hit in the TRCCR1 register is set to 0 (output value 0) to set theinitia value of the output level to 0.

TRCCNT register value

A
FFFFh Fommmm s mm e m e e e e e
TRCGRA register p==========mmm e e e e op e

TRCGRB register p============c=mmm e off o mmmmm oo mmm oo

TRCGRC register f----------—x<------

1
[}
1
T
0000h — i ; > Time
' [ !
CTS b i
P !
] ] I
1 L
TRCIOA/ITRCTRG { | i High
1
I

TRCIOB

CTS: Bit in TRCMR register

Figure 15.18 Example of One-Shot Waveform Output Operation in PWM2 Mode (Count is Started
by TRCTRG Input)
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R8C/M11A Group, R8C/M12A Group 16. Serial Interface (UARTO)

16.2 Registers
Table 16.3 lists the UARTO Register Configuration.

Table 16.3 UARTO Register Configuration

Register Name Symbol After Reset Address Access Size
UARTO Transmit/Receive Mode Register UOMR 00h 00080h 8
UARTO Bit Rate Register UOBRG XXh 00081h 8
UARTO Transmit Buffer Register UOTBL XXh 00082h g
UOTBH XXh 00083h 8
UARTO Transmit/Receive Control Register O uoco 00001000b 00084h 8
UARTO Transmit/Receive Control Register 1 uoC1 00000010b 00085h 8
UARTO Receive Buffer Register UORBL XXh 00086h 8@
UORBH XXh 00087h 8@
UARTO Interrupt Flag and Enable Register UOIR 00h 00088h 8
X: Undefined
Note:

1. For details on access, see the description of the individual registers.

16.2.1 UARTO Transmit/Receive Mode Register (UOMR)
Address 00080h

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol| — | PRYE | PRY | STPS | CKDIR | SMD2 | SMD1 | SMDO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 SMDO i its (1, 2) b2 b1 b0 R/W
b1 SVDL Serial I/0 mode select bits 0 0 0: Serial interface disabled RIW
0 0 1: Clock synchronous serial I/O mode
b2 SMD2 1 0 0: UART mode, transfer data 7 bits long R/W

10 1: UART mode, transfer data 8 bits long
11 0: UART mode, transfer data 9 bits long
Other than the above: Do not set.

b3 CKDIR | Internal/external clock select bit 0: Internal clock R/W
1: External clock

b4 STPS | Stop hit length select bit 0: One stop hit R/W
1: Two stop bits

b5 PRY | Odd/even parity select bit (3) 0: Odd parity RIW
1: Even parity

b6 PRYE | Parity enable hit 0: Parity disabled R/W
1: Parity enabled

b7 — Reserved Setto 0. R/W

Notes:
1. When setting bits SMD2 to SMDO to 000b (serial interface disabled), set the TE bit in the UOC1 register to 0
(transmission disabled) and the RE bit to O (reception disabled).
2. When bits SMD2 to SMDO are set to 001b (clock synchronous serial /0O mode), the error flags (bits FER, PER,
and SUM) in the UORB register are disabled. When these bits are read, the values are undefined.
3. The PRY bit is enabled when the PRTYE bit is 1 (parity enabled).
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R8C/M11A Group, R8C/M12A Group 16. Serial Interface (UARTO)

16.3 Operation
UARTO supports two modes: Clock synchronous serial 1/0O mode and clock asynchronous serial 1/0 (UART) mode.

16.3.1 Clock Synchronous Serial I/O Mode

In clock synchronous serial 1/0 mode, transmission or reception is performed using a transfer clock.
Table 16.4 lists the Clock Synchronous Serial 1/0 Mode Specifications. Table 16.5 lists the Registers and
Settings Used in Clock Synchronous Serial 1/0 Mode.

Table 16.4  Clock Synchronous Serial I/O Mode Specifications

Item Specification
Transfer data format Transfer data length: 8 bits
Transfer clock » The CKDIR bit in the UOMR register is 0 (internal clock): fi/(2 (n + 1))

fi =1, f8, or f32
n = Value set in the UOBRG register (00h to FFh)
» The CKDIR bit in the UOMR register is 1 (external clock): fEXT (input from the CLKO pin)

Transmit start conditions | To start transmission, the following requirements must be met: (1)
» The TE bit in the UOC1 register must be 1 (transmission enabled).
» The Tl bit in the UOC1 register must be 0 (data present in the UOTB register).

Receive start conditions | To start reception, the following requirements must be met: (1)
» The RE bit in the UOC1 register must be 1 (reception enabled).
» The TE bit in the UOC1 register must be 1 (transmission enabled).
* The TI bit in the UOC1 register must be 0 (data present in the UOTB register).
Interrupt request * For transmission: One of the following can be selected.
generation timing - The UOIRS bit in the UOCL1 register is 0 (transmit buffer is empty):
When data is transferred from the UOTB register to the UARTO transmit register (at
start of transmission).
- The UOIRS bit in the UOC1 register is 1 (transmission is completed):
When data transmission from the UARTO transmit register is completed.
* For reception:
When data is transferred from the UARTO receive register to the UORB register (at
completion of reception).
Error detection « Overrun error (2)
This error occurs if the next data reception is started and the 7th bit is received before
the UORB register is read.
Selectable functions * CLK polarity selection
The output and input timing of transfer data can be selected to be either the rising or the
falling edge of the transfer clock.
* LSB first or MSB first selection
The start bit can be selected to be bit 0 or bit 7 when transmission and reception are
started.
« Continuous receive mode selection
Reading the UORB register enables reception at the same time.

Notes:
1. When an external clock is selected, the requirements must be met in either of the following states:
« The external clock is set to high when the CKPOL bit in the UOCO register is 0 (transmit data is output on the
falling edge and receive data is input on the rising edge of the transfer clock).
« The external clock is set to low when the CKPOL bit is 1 (transmit data is output on the rising edge and receive
data is input on the falling edge of the transfer clock).
2. If an overrun error occurs, the receive data (b0 to b7) in the UORB register is undefined. The UORIF bit in the
UOIR register remains unchanged.
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R8C/M11A Group, R8C/M12A Group 16. Serial Interface (UARTO)

16.3.2.3 RXDO Digital Filter

When the DFE hit in the UOCO register is 1 (digital filter enabled), the RXDO input is latched internally through
the digital filter circuit for noise cancellation. The noise canceller consists of three cascaded latch circuits and a
match detection circuit. When the RXDO input is sampled on the base clock with frequency of 16 times the
transfer rate and three latch outputs match, the level is passed forward to the next circuit. When they do not
match, the previous level is retained.

That is, if the RXDO input retains the same level for three clocks or more, it isrecognized asasignal. If not, itis
recognized as noise.

Figure 16.8 shows the RXDO Digital Filter Block Diagram.

Sampling clock

c c c Match DFE bit
RXDO D Q D Q D Q— detection —— in UOCO — Internal RXDO input
Latch Latch Latch ’— circuit |’ register

Figure 16.8 RXDO Digital Filter Block Diagram

16.3.2.4  Dealing with Communication Errors

If communication is aborted or a communication error occurs while transmitting or receiving in UART mode,

follow the procedure below:

(1) SettheTE bitinthe UOC1 register to O (transmission disabled) and the RE bhit to O (reception disabled).

(2) Set bits SMD2 to SMDO in the UOMR register to 000b (serial interface disabled).

(3) Set bits SMD2 to SMDO in the UOMR register to 100b (UART mode, transfer data 7 bits long), 101b
(UART mode, transfer data 8 bitslong), or 110b (UART mode, transfer data 9 bits long).

(4) SettheTE bitinthe UOC1 register to 1 (transmission enabled) and the RE bit to 1 (reception enabled).
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R8C/M11A Group, R8C/M12A Group 17. A/D Converter

17.3 Operation

This A/D converter provides operating four modes: One-shot, repeat, single sweep, and repeat sweep modes. This
converter is a successive approximation type with 10-bit resolution.

The operating mode, analog input channel, and A/D conversion clock should be switched whilethe ADST bit in the
ADCONQO register is0 (A/D conversion stops).

17.3.1 Items Common to Multiple Modes

17.3.1.1 Input Sampling and A/D Conversion Time

The A/D converter includes a sample and hold circuit. When the ADST bit in the ADCONO register isset to 1
(A/D conversion starts), the A/D converter samples the input and starts conversion after the A/D conversion
start delay time (tD) has el apsed.
Figure 17.2 showsthe A/D Conversion Timing. Table 17.6 lists the A/D Conversion Time.
As shown in Figure 17.2, the A/D conversion time (tCONV) includes tD and the input sampling time (tSPL).
Here, tD is determined by the timing for writing to the ADCONO register and is not a fixed value. The
conversion time, therefore, varies within the range shown in Table 17.6.
In one-shot mode and single sweep mode, the ADF bit in the ADICSR register is set to 1 during end processing
time, and the last A/D conversion result is stored in the ADi register.
* In one-shot mode
A/D conversion time (tCONV) + end processing time (tEND)
» When two channels are selected in single sweep mode
A/D conversion time (tCONV) + A/D conversion time (tCONV with no start delay time (tD) included) + end
processing time (tEND)

]
]
ADST bit in ADCONO register _l

1
]
]
Input sampling timing
— .
] ]
A/D comparison timing i E
1 1 I N
i i ! : ‘
ADF bit in ADICSR register | i ! ; l_
i 1 1 i )
] ] ] ] ]
i tD E tSPL E tCMP i tEND E
I: T T =I ]
| i tCONV i i
! ! : ! !

tD: A/D conversion start delay time
tSPL: Input sampling time

tCMP: A/D comparison time
tCONV: A/D conversion time
tEND: End processing time

Figure 17.2  A/D Conversion Timing
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MCU
___________________________ A
Sensor equivalent circuit
RO R (10 kQ)
VW O—/W\

i C (6.0 pF)
Ve
|
i

Figure 21.8  Analog Input Pin and External Sensor Equivalent Circuit

21.11.3 Register Setting

* Registers ADMOD and ADINSEL must be written only when A/D conversion is stopped.

« Do not enter stop mode during A/D conversion.

* Do not enter wait mode during A/D conversion while the WCKSTP bit in the CKSTPR register is 1 (system
clock is stopped in wait mode).

* Do not set the FMSTP bit in the FMRO register to 1 (flash memory is stopped) or the FMR27 bit in the FMR2
register to 1 (low-current-consumption read mode enabled) during A/D conversion.

« During A/D conversion, if the ADST bit in the ADCONO register is set to O (A/D conversion stops) by a
program to forcibly terminate the conversion, the conversion result from the A/D converter will be undefined
and no interrupt will be generated. The value of the ADi register (i = 0 or 1) which is not engaged in A/D
conversion may also be undefined.

If the ADST bit is set to 0 by a program, do not use any of the values of the ADi register.
* When using the A/D converter, it is recommended that the average of the conversion results be taken.
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R8C/M11A Group, R8C/M12A Group 21. Usage Notes

21.12.3 Notes on Flash Memory Stop and Operation Transition

(1) Do not enter stop mode while the FMSTP bit is 1 (the flash memory is stopped).

(2) Do not enter wait mode while the FMSTP bit is 1 (the flash memory is stopped) and the WTFMSTP bit is
1 (the flash memory is stopped in wait mode).

(3) Do not enter flash memory stop state for 42 us after entering from flash memory stop state to flash
memory operation state. And do not rewrite the LOCODI S bit in the OCOCR register for 42 ps.

Conditions when entering flash memory operation state from flash memory stop state.

* Set the FM STP hit to 0 (the flash memory operates).

* Return from wait mode while the WTFM STP bit is 1 (the flash memory is stopped in wait mode).
* Return from stop mode.

Conditions when entering flash memory stop state from flash memory operation state.

* Set the FM STP bit to 1 (the flash memory is stopped).

« Enter wait mode while the WTFMSTP bit is 1 (the flash memory is stopped in wait mode).
« Enter stop mode.
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