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M16C/6S Group RO1DS0201EJ0502

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER Dec 25, 2012

Overview

The M16C/6S group are highly integrated single-chip microcomputers with PLC (Power Line Communica-
tion) modem core and AFE (Analog Front End) in a 64-pin plastic molded LQFP package, which incorpo-
rates IT800 PLC modem technology developed by Yitran Communications Ltd. M16C/60 Series CPU core
enables a high level of code efficiency and high-speed operation. In addition, the implementation of Yitran's
patented DCSK (Differential Code Shift Keying) spread spectrum modulation technique in the IT800 mo-
dem core enables extremely robust communication over the existing electrical wiring, with data rates up to
7.5Kbps. The M16C/6S complies with worldwide regulations (FCC part 15, ARIB and CENELEC bands)
and is suitable for a variety of narrowband applications like smart metering and home networking.

Applications
Power Line Communication
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M16C/6S Group Overview

Performance Outline
Table 1.1.1 lists performance outline of M16C/6S group.

Table 1.1.1. Performance outline of M16C/6S group

ltem Performance
CPU Number of basic instructions| 91 instructions
Minimum Instruction Execution| 65.1 ns (f(BCLK)= 15.36MHz, Vcc= 3.0V to 3.6V)
time
Operation Mode Single-chip mode
Memory Space 1M Byte

Memory Capacity | ROM See Tables 1.1.3 and 1.1.4 Product List
RAM 24K Byte
Peripheral Port Input/Output : 21 pins, Input : 1 pin
Function Multifunction Timer Timer A : 16 bits x 5 channels,
Serial 1/0 2 channels
Clock synchronous, UART, 12C bus(!),
1 channel
UART, 12C bus("),
2 channels
Clock synchronous(*)
(*) 1 channel is internally connected to IT800

DMAC 2 channels

Watchdog Timer 15 bits x 1 channel (with prescaler)

Interrupt 21 internal and 3 external sources, 4 software sources, 7 levels
Clock Generation Circuit 2 circuits

Main clock generation circuit with PLL synthesizer (*),
On-chip oscillator,
(*) This circuit contains a built-in feedback resister.

Electrical Power supply voltage 3.0V to 3.6V
Characteristics | Power Consumption 70mA (Vce= VecA= 3.3V, f(XIN)= 5.12MHz)
Flash memory | Program/Erase Supply Voltage | 3.0V to 3.6V (Topr= 0 to 60°C)
Version Program and Erase Endurance | 100 times
Power consumption 70mA (Vce= VecA= 3.3V, f(XIN)= 5.12MHz)
Operating Ambient Temperature @) -20 to 85°C
-40 to 85°C
-40 to 105°C
Package 64-pin plastic mold LQFP
Notes:

1. I2C Bus is a registered trademark of Koninklijke Philips Electronics N. V.
2. See Tables 1.1.5 and 1.1.6 Product code for version of expanded operating ambient temperature.
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M16C/6S Group Overview

IT8O0 PHY performance outline of M16C/6S group.

The IT800 PHY is a PLC optimized Physical Layer (PHY) which consists of ITB00 modem core and internal
AFE (Analog Front End). The implementation of Yitran's patented DCSK spread spectrum modulation
technique in the IT800 modem core enables extremely robust communication over the existing electrical
wiring, with data rates up to 7.5Kbps. In addition to the inherent interference immunity provided by the
DCSK modulation, the IT800 PHY utilizes several mechanisms for enhanced communication robustness,
such as forward short block soft decoding error correction algorithm and special synchronization algo-
rithms.

The ITBOOPHY communicates M16C core with clock synchronous serial I/O, interrupt and input/output
ports in M16C/6S (Note). M16C/6S requires external AFE. Table 1.1.2 lists ITB00 PHY performance outline
of M16C/6S group.

Table 1.1.2. IT800 PHY performance outline of M16C/6S group
ltem Performance
Features High immunity to signal fading, various noise characteristics,
impedance modulation and phase/frequency distortion
High in-phase and cross-phase reliability

Modulation Technique DCSK (Differential Code Shift Keying)*
*Yitran patented modulation technique

Error Correction/Detection Forward short-block soft decoding error correction mechanism,
CRC-16

Complies with W/W Regulations FCC, ARIB, EN50065-1-CENELEC

Data Rate & FCC & ARIB 120-400 KHz

Frequency Band 7.5Kbps Standard Mode (SM)

5.0Kbps Robust Mode (RM)
1.25Kbps Extremely Robust Mode (ERM)
CENELEC A-Band (Outdoor): 20-80 KHz
B-Band (Indoor): 95-125 KHz

2.5 Kbps Robust Mode (RM)

0.625Kbps Extremely Robust Mode (ERM)
Internal AFE 10bit-D/A converter, preamp,
1bit-A/D converter x 3 channels

Note:

Direct operation of IT800 PHY is not recommended. Since the Layer 2 (DLL) handles the channel access
procedure, using the ITBOODLL as such assures coexistence with other IT800 technology based products,
regardless of the vendor, protocol and the application. There is NO such coexistence if the device is used
in direct operation of IT800 PHY. Note that the coexistence here is not with other technologies but with
other IT800 technology based products. As for details, please refer to the next section and Appendix.

About Firmware
Renesas recommends IT800DLL (Product name: D2DL) as a Data Link Layer (DLL) of M16C/6S group.
The IT800 DLL is a PLC optimized DLL especially for the products based on Yitran's IT800 technology. For
availability of ITBOODLL, please contact Renesas technical support representative. For more details about
the IT8OODLL advantages, please refer to Appendix.
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Overview

M16C/6S Group

Block Diagram and PLC application Outline

Figure 1.1.1 is a block diagram of the M16C/6S group and PLC application Outline.
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Figure 1.1.1. Block Diagram of Chip and PLC application Outline
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M16C/6S Group

Overview

Product List
Tables 1.1.3 and 1.1.4 list the M16C/6S group product and Figure 1.1.2 shows the type numbers, memory

sizes and packages.

Table 1.1.3. Product List (1) M16C/6S

Current of Dec. 2012

Type No.

ROM capacity

RAM capacity

Package type

Remarks

Product Code

M306SOFAGP

96K bytes

24K bytes

PLQP0064KB-A (64P6Q-A)

Flash memory

U3, U5

Table 1.1.4. Product List (2) M16C/6S D-version

Current of Dec. 2012

Type No. ROM capacity | RAM capacity Package type Remarks Product Code
M306SOF8DGP 64K bytes 24K bytes PLQPO0064KB-A (64P6Q-A) | Flash memory | U3
M306SOFADGP 96K bytes 24K bytes PLQP0064KB-A (64P6Q-A) | Flash memory | U3

TypeNo. M306SO0FADGP - U3

Product code
See Tables 1.1.5 and 1.1.6 Product code

Package type:
GP :Package 64P6Q-A

Version
(no) : M16C/6S
D :M16C/6S D-version

ROM capacity:
8: 64K bytes
A: 96K bytes
Memory type:
F: Flash memory version

Shows RAM capacity, pin count, etc
(The value itself has no specific meaning)

M16C/6S Group

M16C Family
Figure 1.1.2. Type No., Memory Size, and Package
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M16C/6S Group

Overview
Table 1.1.5. Product Code (1) M16C/6S
Product Internal ROM Microcomputer
Package Temperature operating
Code EMW cycles range temperature
us LEAD free 100 0°C to 60°C ~40°C o0 85°C
us -20°C to 85°C
Table 1.1.6. Product Code (2) M16C/6S D-version
Product Internal ROM Microcomputer
Package Temperature operating
Code E/W cycles range temperature
K] LEAD free 100 0°C to 60°C -40°C to 105°C
(1) M16C/6S
O XXXXXXX Date Code (7 digits) —» indicates manufacturing management code
306S0OFA U3 Product Name and Product Code
306SOFA —» indicates M306SOFAGP
YITRAN IT800 u3 — indicates product code
Q Q U5 has no product code marking
This indicates using Yitran's IT800 technology
(2) M16C/6S D-version
Q ) 0.0.90.0.0.0.¢ Date Code (7 digits) —= indicates manufacturing management code
M306S0FADGP Product Name
M306SOFADGP — indicates M306SOFADGP U3
YITRAN IT800 —
Q Q This indicates using Yitran's IT800 technology
Figure 1.1.3. Marking (Top View)
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M16C/6S Group

Overview

Pin Configuration
Figures 1.1.4 show the pin configurations (top view).

CNVss
VssA

VREF
VDCCN
AMP1_IN
AMP1_OUT
AMP2_OUT
AMP2_IN
AMP3_IN
AMP3_OUT
CH3_INP
CH3_INN
FB3
CH2_INP
CH2_INN
FB2 —~a—

PIN CONFIGURATION (top view)
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122 |

121 |
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~a— P63/TXDO/SDAO

—» TS

-~ P61/CLKO

—~a P73/CTS2/RTS2/TA1IN
-~ PGo/CTSO/RTSO

~» P6s/RXD1/SCL1

-~ P9o/CLK3

~a» P64/CTS1/RTS1/CLKS1
~=» P91/SIN3

~&» PG7/TXD1/SDAT

~-» P92/SOUT3

~ P65/CLK1

~4— RESET

= P70/TXD2/SDA2/TAOOUT(Note)

~4» P71/RXD2/SCL2/TAOIN
-— \/ss

Package: PLQP0064KB-A (64P6Q-A)

Note: P70is N channel open-drain output pins.

Figure 1.1.4. Pin Configuration (Top View)
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M16C/6S Group

Overview

Table 1.1.7 Pin Description (1)

Pin name | Signal name 1/0 type Function
Vee, Vss | Power supply Apply 3.0V to 3.6V to the Vcc pin.
input Apply OV to the Vss pin.

CNVss CNVss Input This is a pin for changing flash memory mode. Usually, connect to Vss.

RESET Reset input | Input “L" on this input resets the microcomputer.

XIN Clock input | Input 1/0 pins for the main clock generation circuit. Connect a ceramic resonator or crystal
oscillator between XIN and XouT (3). To use the external clock, input the clock from

Xout Clock output | Output XIN and leave XouT open.

VccA Analog powe This pin is a power supply input of analog circuit. Connect to Vcc.

supply input

VssA Analog powe This pin is a power supply input of analog circuit. Connect to Vss.

supply input

GND/TST | Input for test | Input This is input pin for test. Connect to Vss.

P15 1/0 port P1 | Input/output| This is an 1-bit /O port equivalent to P6. By choosing by the program,
it functions as an input pin of INT interrupt.

Vce25 Power supply It is the 2.5V power supply pin which is carrying out internal generating.

Connect Vce25 two pins each other and add stabilization capacity.

P60 to P67 | I/O port P6 | Input/output| This is the 8-bit I/O port of CMOS. It has a direction register for choosing 1/0, and is
made for every pin in an input port or an output port. An input port can choose the
existence of pull-up resistance in a 4-bit unit by the program. It functions as an 1/O pin
of what is chosen by the program which are therefore UARTO and UART1.

P70, P71, | I/O port P7 |Input/output| Itis an I/O port with a function equivalent to P6 (however, P70 N channel open-drain

P73, P74, output). By choosing by the program, it functions as an 1/O pin of timers AO to A3.

P76 Moreover, P70 to P73 function also as an I/O pin of UART2.

P8o, P81, | I/O port P8 |Input/output| P8o, P81, P83, and P84 are 1/O ports with a function equivalent to P6.

P83, P84, By choosing by the program, P80 to P81 function as an 1/O pin of timer A4,

P85 ] and P8s to P84 functions as an input pin of INT interruption. . ________

Input port Input P85 cannot be used as general input pin. Pull-up resistance cannot set up this pin.
P85 This pin must be pulled-up externally to Vcc, and be fixed to “H”.

P90 to P92 | I/O port P9 | Input/output| It is an I/O port with a function equivalent to P6. It functions as an I/O pin of SILO3 by
choosing by the program.

TS Output port | Output This is the pin with which IT800 controls ON/OFF of an output to the external

TS transmission AMP at the time of power line communication.

Plo Inner port P10 | keep Input | Port for IT800 Testing. Please set Direction Register PD1_0 “0” for keeping Input.

P11 Inner port P11 | keep Input | Port for AFE Testing. Please set Direction Register PD1_1 “0” for keeping Input.

P40 Inner port Output to 1/0 Port for communication between M16C Core and IT800 Modem. Please set

P40 1T800 Direction Register PD4_0 “1” to Output a signal to IT800. The output signal is
connected to TXnRX of IT800 inside of chip.

P41 Inner port Input from | 1/0O Port for communication between M16C Core and IT800 Modem (Note.1).

P41 1T800 Please set Direction Register PD4_1 “0” to Input a signal from IT800. The TS signal is
input from 1T800 inside of chip.

P42 Inner port Output to 1/0 Port for communication between M16C Core and IT800 Modem. Please set

P42 1T800 Direction Register PD4_2 “1” to Output a signal to IT800. The output signal is
connected to CLR of IT800 inside of chip.

P53 Inner port Input from | /O Port for communication between M16C Core and IT800 Modem (Note.1).

P53 1T800 Please set Direction Register PD5_3 “0” to Input a signal from 1T800. The nCDO
signal is input from IT800 inside of chip.

P54 Inner port Input from | /O Port for communication between M16C Core and IT800 Modem (Note.1).

P54 1T800 Please set Direction Register PD5_4 “0” to Input a signal from IT800. The nCD1
signal is input from IT800 inside of chip.

P56 Inner port Outputto | 1/O Port for communication between M16C Core and IT800 Modem. Please set

P56 1T800 Direction Register PD5_6 “1” to Output a signal to IT800. The output signal is
connected to nPHY_RES of IT800 inside of chip.

P82 Inner port Input from | 1/O Port for communication between M16C Core and IT800 Modem (Note.1).

P82 1T800 nINT signal of IT800 is connected to this port inside of chip for carrying out Interrupt
function by software.

P95 Inner port Outputto | I/O Port for communication between M16C Core and IT800 Modem. This port is

P9s 1T800 connected to DCLK signal of IT800 inside of chip as SILO4 CLK4 functional Output
port by choosing by the program.

P96 Inner port Output to 1/0 Port for communication between M16C Core and IT800 Modem. This port is

P9s 1T800 connected to DI signal of IT800 inside of chip as SILO4 SOUT4 functional Output port
by choosing by the program.

P97 Inner port Input from | 1/0O Port for communication between M16C Core and IT800 Modem. This port is

P97 1T800 connected to DI signal of IT800 inside of chip as SILO4 SOUT4 functional Input port
by choosing by the program.
NOTES:

1. In case of Direction Register “1”, any signal is not output from M16C to assigned signal of IT800 .
Refer to Programmable 1/0 Ports pages.
2. Ask the oscillator maker the oscillation characteristic.

R01DS0201EJ0502 Rev.5.02
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M16C/6S Group Overview
Table 1.1.8 Pin Description (2) (Analog pin)
Pin name I/0 type Function

PRE-BOUT |Output This is a pre-amp buffer output.

PRE-INN  |Input | Thisis a pre-amp differential signal input. |
PRE-INP  |Input | This is a pre-amp differential signal input. |
VREF  [input | This is the reference voltage input of amplifier common to channels 1, 2, and 3. |
VDCCN  [Input  |Thisis apin for atest. Usually, please carry outapullup. |
AP [Input | This is a channel 1 amplifier input. ]
AMP1-OUT |Output  |Thisis a channel 1 amplifier output. ]
AMP2IN  [Input | This is a channel 2 amplifier input. ]
AMP2-OUT [Output  |This is a channel 2 amplifier output. |
AMP3-IN [Input  |Thisis achannel 3 amplifier input. ]
AMP3-OUT [Output  |This is a channel 3 amplifier output. |
CHEINP  [Input  |Thisis achannel 1 comparator differental input. |
CHEINN  [input  |Thisis achannel 1 comparator differentialinput. |
FB1  [Output  |Thisisachannel 1 comparator feedback output. |
CH2-INP [Input | This is a channel 2 comparator differential input. |
CH2INN [input | This is a channel 2 comparator differential input. |
FB2  |Output  |Thisis achannel 2 comparator feedback output. |
CH3-INP~ [Input | This is a channel 3 comparator differential input. |
CH3-INN[Input | This is a channel 3 comparator differential input. |
FB3  [Output  |Thisis achannel 3 comparator feedback output. |
IOUTC  |Output  |Thisis the differential current output of DAC. |
IOUT " |Output  |Thisis the differential current output of DAC. |
REXT  |input | This is for external reference resistor of DAC. |
FLT  linput  |Thisis the pin for low path fitersof PLL. |

RO1DS0201EJ0502 Rev.5.02 :{ENESAS page 9 of 203
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M16C/6S Group

Memory

Figure 1.2.1 is a memory map of the M16C/6S group. The address space extends the 1M bytes from
address 0000016 to FFFFF16.

The internal ROM is allocated in a lower address direction beginning with address FFFFF16. For example,
a 96-Kbyte internal ROM is allocated to the addresses from E800016 to FFFFF16.

The fixed interrupt vector table is allocated to the addresses from FFFDC16 to FFFFF16. Therefore, store
the start address of each interrupt routine here.

The internal RAM is allocated in an upper address direction beginning with address 0040016. For example,
a 24-Kbytes internal RAM is allocated to the addresses from 0040016 to 063FF16. In addition to storing
data, the internal RAM also stores the stack used when calling subroutines and when interrupts are gener-
ated.

The SREF is allocated to the addresses from 0000016 to 003FF16. Peripheral function control registers are
located here. Of the SFR, any area which has no functions allocated is reserved for future use and cannot
be used by users.

The special page vector table is allocated to the addresses from FFE0016 to FFFDB16. This vector is used
by the JMPS or JSRS instruction. For details, refer to the “M16C/60, M16C/20, and M16C/Tiny Series
Software Manual.”

Memory

Note 1: Shown here is a memory map for the case where the PM13 bit
in the PM1 register is “1".

0000016
SFR
, FFEOO16
0040016 ,
1
Internal RAM )
1
XXXXX16 ) Special page
K vector table
Internal RAM Internal ROM ,
Size Address XXXXX16 Size Address YYYYY1s II
1
24K bytes 063FF16 64K bytes F000016 Can not Use N S
’ FFFDC16 £ ndefined instruction 3
96K bytes E800016 ' 3
K Overflow 3
’ BRK instruction
) Address match
) Single step
YYYYY16 / Watchdog timer
/ —
DBC
Internal ROM !
! Reserved
FFFFFel | FFFFF16 E Reset

Figure 1.2.1. Memory Map
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M16C/6S Group Central Processing Unit (CPU)

Central Processing Unit (CPU)

Figure 1.3.1 shows the CPU registers. The CPU has 13 registers. Of these, RO, R1, R2, R3, A0, A1 and FB
comprise a register bank. There are two register banks.

b31 b15 b8b7 b0
I R2 ROH(RO's high bits) ROL(RO's low bits
e fh:i ___________ R1H(R1's high bits|R1L(R1's low bits | Data registers (Note)
R2
R3
A0 I }

Al H Address registers (Note)

FB

Frame base registers (Note)

b19 b15 b0
[ INTBH | INTBL Interrupt table register

The upper 4 bits of INTB are INTBH and
the lower 16 bits of INTB are INTBL.

b19 b0
PC Program counter
b15 b0
USP User stack pointer
ISP Interrupt stack pointer
SB Static base register
b15 b0
| FLG | Flag register
- - 1
b15_ -~ "7 b8 b7 bo!
LI P [ [ [ ] [uifo]s]s|z]p]c]
Carry flag
Debug flag
Zero flag
Sign flag

Register bank select flag

Overflow flag

Interrupt enable flag

Stack pointer select flag

Reserved area

Processor interrupt priority level

Reserved area

Note: These registers comprise a register bank. There are two register banks.

Figure 1.3.1. Central Processing Unit Register

(1) Data Registers (RO, R1, R2 and R3)
The RO register consists of 16 bits, and is used mainly for transfers and arithmetic/logic operations. R1 to
R3 are the same as RO.
The RO register can be separated between high (ROH) and low (ROL) for use as two 8-bit data registers.
R1H and R1L are the same as ROH and ROL. Conversely, R2 and RO can be combined for use as a 32-
bit data register (R2R0). R3R1 is the same as R2R0.

(2) Address Registers (A0 and Al)
The register AO consists of 16 bits, and is used for address register indirect addressing and address register

relative addressing. They also are used for transfers and logic/logic operations. A1 is the same as AQ.
In some instructions, registers A1 and AO can be combined for use as a 32-bit address register (A1A0).

R01DS0201EJ0502 Rev.5.02 :{ENESAS page 11 of 203
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M16C/6S Group Central Processing Unit (CPU)

(3) Frame Base Register (FB)
FB is configured with 16 bits, and is used for FB relative addressing.
(4) Interrupt Table Register (INTB)

INTB is configured with 20 bits, indicating the start address of an interrupt vector table.
(5) Program Counter (PC)

PC is configured with 20 bits, indicating the address of an instruction to be executed.
(6) User Stack Pointer (USP) and Interrupt Stack Pointer (ISP)

Stack pointer (SP) comes in two types: USP and ISP, each configured with 16 bits.
Your desired type of stack pointer (USP or ISP) can be selected by the U flag of FLG.

(7) Static Base Register (SB)
SB is configured with 16 bits, and is used for SB relative addressing.

(8) Flag Register (FLG)

FLG consists of 11 bits, indicating the CPU status.
e Carry Flag (C Flag)
This flag retains a carry, borrow, or shift-out bit that has occurred in the arithmetic/logic unit.
e Debug Flag (D Flag)
The D flag is used exclusively for debugging purpose. During normal use, it must be set to “0”.
e Zero Flag (Z Flag)
This flag is set to “1” when an arithmetic operation resulted in 0; otherwise, it is “0”.
« Sign Flag (S Flag)
This flag is set to “1” when an arithmetic operation resulted in a negative value; otherwise, it is “0”.
* Register Bank Select Flag (B Flag)
Register bank 0 is selected when this flag is “0” ; register bank 1 is selected when this flag is “1”.
* Overflow Flag (O Flag)
This flag is set to “1” when the operation resulted in an overflow; otherwise, it is “0”.
e Interrupt Enable Flag (I Flag)
This flag enables a maskable interrupt.
Maskable interrupts are disabled when the | flag is “0”, and are enabled when the | flag is “1”. The |
flag is cleared to “0” when the interrupt request is accepted.
» Stack Pointer Select Flag (U Flag)
ISP is selected when the U flag is “0”; USP is selected when the U flag is “1”.
The U flag is cleared to “0” when a hardware interrupt request is accepted or an INT instruction for
software interrupt Nos. 0 to 31 is executed.
e Processor Interrupt Priority Level (IPL)
IPL is configured with three bits, for specification of up to eight processor interrupt priority levels from
level 0 to level 7.
If a requested interrupt has priority greater than IPL, the interrupt is enabled.
* Reserved Area
When write to this bit, write "0". When read, its content is indeterminate.
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M16C/6S Group

SFR

SFR

Address Register Symbol After reset
000016
000116
000216
000316
000416 | Processor mode register 0 PMO XXXX0X002 (CNVss pin is "L")
000516 | Processor mode register 1 PM1 00XX10X02
000616 | System clock control register O CMO0 010010002
000716 | System clock control register 1 CM1 001000002
000816
ooo91s | Address match interrupt enable register AIER XXXXXX002
000A1s | Protect register PRCR XX0000002
000B16
ooocis | Oscillation stop detection register CM2 0000X0002
000D16
oooes | Watchdog timer start register WDTS ??16
000F1s | Watchdog timer control register WDC 00??22??722
001016 | Address match interrupt register O RMADO 0016
001116 0016
001216 X016
001316
001416 | Address match interrupt register 1 RMAD1 0016
001516 0016
001616 X016
001716
001816
001916
001A16
001B16
001C16
001D16
001E16 | Processor mode register 2 PM2 XXX000002
001F16
002016 | DMAO source pointer SARO ??16
002116 ??16
002216 X?16
002316
002416 | DMAO destination pointer DARO ??16
002516 27?16
002616 X?16
002716
002816 | DMAO transfer counter TCRO ?716
002916 27?16
002A16
002B16
002C16 | DMAO control register DMOCON 000007002
002D16
002E16
002F16
003016 | DMAL source pointer SAR1 2716
003116 27216
003216 X216
003316
003416 | DMAL destination pointer DAR1 ?716
003516 27?16
003616 X?16
003716
003816 | DMAL transfer counter TCR1 2216
003916 2?16
003A16
003B16
003Ci6 | DMAL control register DM1CON 000007002
003D16
003E16
003F16

Note 1: The blank areas are reserved and cannot be used by users.

Note 2: The PM00 and PMO1 bits do not change at software reset, watchdog timer reset and oscillation stop detection reset.

Note 3: The CM20, CM21, and CM27 bits do not change at oscillation stop detection reset.

X : Nothing is mapped to this bit
? : Undefined
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M16C/6S Group SFR

Address Register Symbol After reset
004016

004116
004216
004316
004416 | INT3 interrupt control register INT3IC XX0070002
004516
oo4616 | UART1 BUS collision detection interrupt control register U1BCNIC XXXX?0002
004716 | UARTO BUS collision detection interrupt control register UOBCNIC XXXX?0002
004816 | SI/O4 interrupt control register (S41C) S41C XX00?0002
004916 | S|/O3 interrupt control register S3IC XX00?70002
004A16 | UARTZ2 Bus collision detection interrupt control register BCNIC XXXX?0002
004816 | DMAQ interrupt control register DMOIC XXXX?0002

004C1s | DMAL interrupt control register DM1IC XXXX?20002
004D16

004E16

004F15 | UART?2 transmit interrupt control register S2TIC XXXX?0002
005016 | YART? receive interrupt control register S2RIC XXXX?0002
005116 | UARTO transmit interrupt control register SOTIC XXXX?0002
005216 | |JARTQ receive interrupt control register SORIC XXXX?0002
005316 | UARTZ transmit interrupt control register S1TIC XXXX?0002
005416 | UARTL receive interrupt control register S1RIC XXXX?0002
005516 | Timer AQ interrupt control register TAOIC XXXX?0002
005616_| Timer Al interrupt control register TALIC XXXX?20002
005716 | Timer A2 interrupt control register TA2IC XXXX?0002
005816 | Timer A3 interrupt control register TA3IC XXXX?0002

005916 | Timer A4 interrupt control register TA4IC XXXX?0002
005A16

005B16
005C16

005D1s | INTO interrupt control register INTOIC XX00?0002
005E1s | INTA interrupt control register INT1IC XX00?0002
005F1s | |NT2 interrupt control register INT2IC XX00?0002
006016
006116
006216
006316
006416
006516
006616
006716
006816
006916
006A16
006B16
006C16
006D16
006E16
006F16
007016
007116
007216
007316
007416
007516
007616
007716
007816
007916
007A16
007B16
007C16
007D16
007E16
007F16

Note :The blank areas are reserved and cannot be used by users.

X : Nothing is mapped to this bit
? : Undefined
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M16C/6S Group

SFR

Address

Register

Symbol

After reset

008016

008116

008216

008316

008416

008516

008616

01B016

01Bl16

01B216

01B316

01B416

01B516

Flash memory control register 1

FMR1

0?00?7072

01B616

01B716

Flash memory control register 0

FMRO

270000012

01B816
01B916
01BA16

Address match interrupt register 2

RMAD2

0016
0016
X016

01BB16

Address match interrupt enable register 2

AIER2

XXXXXX002

01BCi6
01BD16
01BE16

Address match interrupt register 3

RMAD3

0016
0016
X016

01BF16

025016

025116

025216

025316

025416

025516

025616

025716

025816

025916

025A16

025B16

025C16

025D16

025E16

Peripheral clock select register

PCLKR

000000112

025F16

033016

033116

033216

033316

033416

033516

033616

033716

033816

033918

033A16

033B16

033C16

033D16

033E16

033F16

Note 1: The blank areas are reserved and cannot be used by users.

X : Nothing is mapped to this bit
? : Undefined
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M16C/6S Group

SFR

Address Register Symbol After reset
034016
034116
034216
034316
034416
034516
034616
034716
034816
034916
034A16
034B16
034C16
034D16
034E16
034F16
035016
035116
035216
035316
035416
035516
035616
035716
035816
035916
035A16
035B16
035C16
035D16
035E16 | Interrupt cause select reqgister 2 IFSR2A OOXXXXXX2
035F16 | Interrupt cause select register IFSR 0016
036016 | SI/O3 transmit/receive register S3TRR 77?16
036116
036216_| SI/O3 control register S3C 010000002
036316 | SI/O3 bit rate generator S3BRG 7?16
036416 | SI/O4 transmit/receive register S4TRR ??16
036516
036616 _| SI/O4 control register S4C 010000002
036716 | S1/O4 bit rate generator S4BRG 2?16
036816
036916
036A16
036B16
036C1s | UARTO special mode register 4 UOSMR4 0016
036D1s | UARTO special mode register 3 UOSMR3 000X0X0X2
o036E1s | UARTO special mode register 2 UOSMR2 X00000002
036F1s | UARTO special mode register UOSMR X00000002
037016 | UART1 special mode register 4 U1SMR4 0016
037116 | UART1 special mode register 3 U1SMR3 000X0X0X2
03721_| UART1 special mode register 2 U1SMR2 X00000002
037316 | UART1 special mode register U1SMR X00000002
037416 | UART2 special mode register 4 U2SMR4 0016
037516 | UART2 special mode register 3 U2SMR3 000X0X0X2
037615 | UART2 special mode register 2 U2SMR2 X00000002
037716 | UART2 special mode register U2SMR X00000002
037816 | UART2 transmit/receive mode register U2MR 0016
037916 | UART2 bit rate generator U2BRG ??16
037A16 | UART2 transmit buffer register U2TB 2?9?7772
037B16 XXXXXXX?22
037cis | UART2 transmit/receive control register O U2Co 000010002
037D1s | UART2 transmit/receive control register 1 U2C1 000000102
037E16 | UART?2 receive buffer register U2RB ???°°7°7?72
037F16 22?2??XX?2

Note : The blank areas are reserved and cannot be used by users.
X : Nothing is mapped to this bit
? : Undefined
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M16C/6S Group

SFR

Address Register Symbol After reset
038016 | Count start flag TABSR 0016
038116
038216 | One-shot start flag ONSF 0016
038316 | Trigger select register TRGSR 0016
038416 | Up-down flag UDF 0016
038516
038616 | Timer AO register TAO ??16
038716 27?16
038816 | Timer Al register TAl ??16
038916 ??16
038A16 | Timer A2 register TA2 ??16
038B16 ??16
038Ci6 | Timer A3 register TA3 ??16
038D16 2716
038E16 | Timer A4 register TA4 ?7?16
038F16 2?16
039016
039116
039216
039316
039416
039516
039616 | Timer AO mode register TAOMR 0016
039716 | Timer A1 mode register TAIMR 0016
039816 | Timer A2 mode register TA2MR 0016
039916 | Timer A3 mode register TASMR 0016
039A16 | Timer A4 mode register TA4MR 0016
039B16
039C16
039D16
039E16
039F16
03A016 | UARTO transmit/receive mode register UOMR 0016
03Al16 | UARTO bit rate generator UOBRG ??16
03A21s | UARTO transmit buffer register uoTB ????2?27?72
03A316 XXXXXXX?2
03A416 | UARTO transmit/receive control register 0 uoco 000010002
03AS516 | UARTO transmit/receive control register 1 uoC1 000000102
03A616 | UARTO receive buffer register UORB 2?97°0?°?72
03A716 ??2?7??2XX?2
03A816 | UART1 transmit/receive mode register U1MR 0016
03A916 | UARTL bit rate generator U1BRG ??16
03AA16 | UART1 transmit buffer register UilTB ?????°?77?2
03AB16 XXXXXXX?2
03AC16 | UART1 transmit/receive control register 0 UlCo 000010002
03AD16 | UARTL1 transmit/receive control register 1 UlC1l 000000102
03AE1s | UART1 receive buffer register U1RB 2?77?7772
03AF16 ?2???XX?2
03B016 | UART transmit/receive control register 2 UCON X00000002
03B1l16
03B216
03B316
03B416
03B516
03B616
03B716
03B81s | DMAO request cause select register DMOSL 0016
03B916
03BAs | DMAL request cause select register DM1SL 0016
03BB16
03BC16
03BD16
03BE16
03BF16

Note : The blank areas are reserved and cannot be used by users.
X : Nothing is mapped to this bit
? : Undefined
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M16C/6S Group

SFR

Address

Register

Symbol

After reset

03C016

03C116

03C216

03C316

03C416

03C516

03C616

03C716

03C816

03C916

03CA16

03CB16

03CCis

03CD16

03CE16

03CF16

03D016

03D116

03D216

03D316

03D416

03D516

03D616

03D716

03D816

03D916

03DA16

03DB16

03DC16

03DD1s

03DE16

03DF16

03E016

03El1ie6

Port P1 register

P1

??16

03E216

03E316

Port P1 direction register

PD1

0016

03E416

03E516

03E616

03E716

03E816

Port P4 register

??16

03E916

Port P5 register

2?16

03EA16

Port P4 direction register

0016

03EB16

Port P5 direction register

0016

03EC16

Port P6 register

7?16

03ED16

Port P7 register

7?16

03EE16

Port P6 direction register

0016

03EF16

Port P7 direction register

0016

03F016

Port P8 register

?7?16

03F116

Port P9 register

??16

03F216

Port P8 direction register

00X000002

03F316

Port P9 direction register

0016

03F416

03F516

03F616

03F716

03F816

03F916

03FA16

03FB16

03FC16

Pull-up control register 0

PURO

0016

03FD16

Pull-up control register 1

PUR1

000000002

03FE16

Pull-up control register 2

PUR2

0016

03FF16

Port control register

PCR

0016

Note 1: The blank areas are reserved and cannot be used by users.

X: Nothing is mapped to this bit
? : Undefined
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M16C/6S Group Reset

Reset

There are four types of resets: a hardware reset, a software reset, an watchdog timer reset, and an oscilla-
tion stop detection reset.

Hardware Reset
A reset is applied using the RESET pin. When an “L” signal is applied to the RESET pin while the
power supply voltage is within the recommended operating condition, the pins are initialized (see
Table 1.5.1). The oscillation circuit is initialized and the main clock starts oscillating. When the input

level at the RESET pin is released from “L” to “H”, the CPU and SFR are initialized, and the program
is executed starting from the address indicated by the reset vector. The internal RAM is not initialized.

nate.

Figure 1.5.1 shows the example reset circuit. Figure 1.5.2 shows the reset sequence. Table 1.5.1
shows the statuses of the other pins while the RESET pin is “L”. Figure 1.5.3 shows the CPU register
status after reset. Refer to “SFR” for SFR status after reset.

1. When the power supply is stable

(1) Apply an “L” signal to the RESET pin.

(2) Supply a clock for 20 cycles or more to the XIN pin.
(3) Apply an “H” signal to the RESET pin.

2. Power on

(1) Apply an “L” signal to the RESET pin.

(2) Let the power supply voltage increase until it meets the recommended operating condition.
(3) Wait td(P-R) or more until the internal power supply stabilizes.

(4) Supply a clock for 20 cycles or more to the XIN pin.

(5)

5) Apply an “H” signal to the RESET pin.
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M16C/6S Group

Reset

Software Reset

When the PMO0S3 bit in the PMO register is set to “1” (microcomputer reset), the microcomputer has its pins,
CPU, and SFR initialized. Then the program is executed starting from the address indicated by the reset

vector.

Select the main clock for the CPU clock source, and set the PMO03 bit to “1” with main clock oscillation

satisfactorily stable.

At software reset, some SFR’s are not initialized. Refer to “SFR”. Also, since the PM01 to PMOO bits in the
PMO register are not initialized, the processor mode remains unchanged.

Vcc

ov

’—’\/\/\/—‘?‘ RESET
i ov

Recommended :

operating
voltage

Equal to or less
than 0.2Vcc :

Equal to or less
than 0.2Vcc

—> 4— More than 20 cycles of XIN + td(P-R)

are needed.

Figure 1.5.1. Example Reset Circuit

Watchdog Timer Reset

Where the PM12 bit in the PM1 register is “1” (reset when watchdog timer underflows), the microcom-
puter initializes its pins, CPU and SFR if the watchdog timer underflows. Then the program is executed
starting from the address indicated by the reset vector.
At watchdog timer reset, some SFR’s are not initialized. Refer to “SFR”. Also, since the PM01 to PM00

bits in the PMO register are not initialized, the processor mode remains unchanged.

Oscillation Stop Detection Reset

Where the CM27 bit in the CM2 register is “0” (reset at oscillation stop detection), the microcomputer
initializes its pins, CPU and SFR, coming to a halt if it detects main clock oscillation circuit stop. Refer to

the section “oscillation stop, re-oscillation detection function”.

At oscillation stop detection reset, some SFR’s are not initialized. Refer to the section “SFR”. Also, since
the PMO0O1 to PMOO bits in the PMO register are not initialized, the processor mode remains unchanged.
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M16C/6S Group Reset

Veet

XIN

More than
20 cycles
are needed

RESET { BCLK 28cycles
[t Ll

S 1 e T s o s A B B

Single chip FFFFCi16 Content of reset vector
mode + *

Internal address [ FFFFEss )

Figure 1.5.2. Reset Sequence
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M16C/6S Group Reset
Table 1.5.1. Pin Status When RESET Pin Level is “L”
Status
Pin name
CNVss =Vss
P1s, Input port
P60 to P67,
P70, P71, P73,
P74, P7s,
P8o, P81,
P83, P84, P85,
P9oto P92,
TS
b15 bo
000016 Data register(R0)
000016 Data register(R1)
000016 Data register(R2)
000016 Data register(R3)
000016 Address register(A0)
000016 Address register(A1)
. 000016 Frame base register(FB)
b19 bo
0000016 Interrupt table register(INTB)
Content of addresses FFFFE16 to FFFFC16 Program counter(PC)
b15 bo
000016 User stack pointer(USP)
000016 Interrupt stack pointer(ISP)
000016 Static base register(SB)
b15 bo
| 000016 | Flag register(FLG)
b15,-—“’/— b8 b7 bOE
(L Il r]
IPL Ul OBS ZDGC
Figure 1.5.3. CPU Register Status After Reset
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M16C/6S Group Processor Mode

Processor Mode
(1) Setting Processor Modes

Processor mode is available only: single-chip mode.

Processor mode is set by using the CNVss pin and the PM01 to PMOQO bits in the PMO register.

Table 1.6.1 shows the processor mode after hardware reset. Table 1.6.2 shows the PM01 to PMOO bits
set values and processor modes. For setting Single-chip mode. CNVss should be kept Vss level. And
PMO1 to PMOO of PMO register should be set "00."

Table 1.6.1. Processor Mode After Hardware Reset

CNVSss pin input level Processor mode
Vss Single-chip mode
Vcc Flash Memory Mode

Table 1.6.2. PMO01 to PMO0O Bits Set Values and Processor Modes

PMO1 to PMOO bits Processor modes
002 Single-chip mode
012
102 Must not be set
112

Figure 1.6.4 show the memory map in single chip mode.
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M16C/6S Group

Processor Mode

(2) Setting PLC Mode
PLC mode is simply set by putting P15 High level during RESET.

-
TR
RESET
i
Tsetup THOLD
Figure 1.6.1. PLC mode by P15 simply setting

Table 1.6.3. RESET and P15 Input

min | typ | max
TR 40us| —
Tset up S5us | —
THOLD Sus | —
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M16C/6S Group Processor Mode

Processor mode register 0 (Note 1)

1 1: Must not be set

b7 b6 b5 b4 b3 b2 bi bo Symbol Address After reset (Note 2)
M_M_'_L_I PMO 000416 XXXX0X002 (CNVss pin = “L”)
[ Bt symbol Bit name Function RwW
1 1 1 H b1 b0
P PMOO Fl\;gfgszs)or mode bit 0 0: Single-chip mode RW
b 0 1: Must not be set
P PMO1 1 0: Must not be set RW

- Nothing is assigned. When write, set to “0”. —

-------- (b2) When read, its content is indeterminate.
PMO03 Software reset bit Setting this bit to “1” resets the
eeeeeee microcomputer. When read, its content | RW
is “0”.

- Nothing is assigned. When write, set to “0”. —
""""""""" (b7-b4) When read, their contents are indeterminate.

fmmmemmemeceeeeeeeemmem———————————
g

Note 1: Write to this register after setting the PRC1 bit in the PRCR register to "1" (write enable).

Note 2: The PM01 to PMO0O bits do not change at software reset, watchdog timer reset and oscillation stop
detection reset.

Figure 1.6.2. PMO Register

Processor mode register 1 (Note 1)

[ expansion bit

—— Nothing is assigned. When write, set to “0". J—

b7 b6 bS b4 b3 b2 bl bO Symbol Address After reset

0 1 0 PM1 000516 00XX10X02
A T symbol Bit name Function RW
E E E E E E E - (b0) Reserved bit Should be set to “0”. RW
: R - Nothing is assigned. When write, set to “0". J—
R (b2) When read, its content is indeterminate.
oo PM12 Watchdog timer function | 0 : Watchdog timer interrupt RW
oo T select bit 1 : Watchdog timer reset (Note 2)
PM13 Internal reserved area Should be set to “1”. RW

------------------ (b5-b4) When read, its content is indeterminate.
R —_— Reserved bit Should be set to “0”.
: (6) RW
. - PM17 Wait bit (Note 3) 0 : No wait state RW

1 : With wait state (1 wait)

Note 1: Write to this register after setting the PRCL1 bit in the PRCR register to “1” (write enable).

Note 2: PM12 bit is set to “1” by writing a “1” in a program. (Writing a “0” has no effect.)

Note 3: When PM17 bit is set to “1” (with wait state), one wait state is inserted when accessing the internal RAM,
internal ROM, or an external area.

Figure 1.6.3. PM1 Register
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M16C/6S Group

Processor Mode

Single-chip mode
0000016
SFR
0040016
Internal RAM
XXXXX16
PM13=1 (Notel)
Internal RAM Internal ROM
Capacity | Address XXXXX16 Capacity Address YYYYYie6
Can not 24K bytes| 063FF16 64K bytes | F000016
use
96K bytes E800016
YYYYY1e
Internal ROM
FFFFFi6
Note 1: Since internal RAM which can be used becomes 15 K bytes when PM13 is “0”, please be sure to set PM13 to “1”".

Figure 1.6.4. Memory Map in Single Chip Mode
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M16C/6S Group Clock Generation Circuit

Clock Generation Circuit

The clock generation circuit contains two oscillator circuits as follows:
(1) Main clock oscillation circuit
(2) On-chip Oscillator (oscillation stop detect function)

Table 1.7.1 lists the clock generation circuit specifications. Figure 1.7.1 shows the clock generation circuit.
Figures 1.7.2 to 1.7.5 show the clock-related registers.

Table 1.7.1. Clock Generation Circuit Specifications

Main clock . .
Item oscillation circuit On-chip Oscillator
Use of clock + CPU clock source « CPU clock source
* Peripheral function * Peripheral function clock source
clock source
 Clock frequency | 5.12MHz ~ |AboutiMHz |

Pins to connect | XIN, XouT
oscillator

Oscillation stop, | No Presence
restart function

Oscillator status | Oscillating Stopped
after reset

Other Externally derived clock can be input

Note. Operating frequency must be 5.12 MHz, overall accuracy must be less than 150 ppm.
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M16C/6S Group

Clock Generation Circuit

Standard serial I/0O mode

(5.12MHz)
O

46.08MHz

o)
Normal operation mode
1T800 CLK_IN (15.36MHz)

On-chip
oscillator
clock

e -

Oscillation
stop, re-
oscillation
detection
circuit

CM10=1(stop mode) s Q
R

S Q
WAIT instruction —— R

f1
PCLKO=1
f2
—D—o PCLK0=0
D f8
E fa2

N~ fAD
1L~

fisio
>——0 PCLK1=1

f2sio
>—o PCLK1=0

N f8sio
1
_fazsio
V

d  CMo7-0

e|blc

Divider

RESETO

Software reset

Interrupt request level judgment output

CM10, CM11, CM16, CM17: CM1 register bits
PCLKO, PCLK1: PCLK register bits
CM21, CM27  : CM2 register bits

CMO02, CM04, CMO05, CMO06, CMO7: CMO register bits

Main
clock H

: |Pulse generation
circuit for clock
edge detection
and charge,

i |discharge control

CMO06=0

CM17-CM16=012

b Cc
112 F«# 12 112 }J
1/32
1/8 1/16
CM06=0
CMO06=1
——20

CMO06=0
CM17-CM16=102

.,

CMO06=0
CM17-CM16=002

Charge,
discharge
circuit

Oscillation stop H
detection reset

re-oscillation
detection interru

cM27 Reset
0 generating
circuit »
1 o
O——— Oscillation stop,

I~ Oscillation stop,
re-oscillation :

pt detection signal

generating circuit :

L

P CM21 switch signal

Note. Even if XIN input stops, PLL does not stop. Oscillation stop, re-oscillation detect circuit does not function.

CPU clock

CM17-CM16=112

) ~o—d

Details of divider

BCLK

Figure 1.7.1. Clock Generation Circuit
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M16C/6S Group Clock Generation Circuit

System clock control register 0 (Notes 1 and 4)

b7 b6 b5 b4 b3 b2 bl bo

Symbol Address After reset
o] [oDXX XX cwmo 000616 010010002

' [Bit symbol Bit name Function RW

. —_— Nothing is assigned. When write, set to “0”. —
[ R R (61-50) When read, its content is indeterminate.

I CM02 WAIT peripheral function | 0 : Do not stop peripheral function clock in wait mode RW
P clock stop bit (Note 3) 1 : Stop peripheral function clock in wait mode

RREEEEE —— | Nothing is assigned. When write, set to “0”. —
T (b4-b3) When read, its content is indeterminate.

A SO b5 | Reserved bit Should be set to “0”. RW
[ CMo6 | Main clock division select | 0 : CM16 and CM17 valid AW
H bit 0 (Notes 5, 13) 1 : Division by 8 mode

e b7) Reserved bit Should be set to “0”. RW

Note 1: Write to this register after setting the PRCO bit of PRCR register to “1” (write enable).

Note 2: When entering stop mode from high or middle speed mode, On-chip Oscillator mode or On-chip Oscillator low power mode,
the CMO06 bit is set to “1” (divide-by-8 mode).

Note 3: When the PM21 bit of PM2 register is set to “1” (clock modification disable), writing to the CMO02 bits has no effect.

Note 4: To use the main clock as the clock source for the CPU clock, follow the procedure below.
(1) Wait until td(M-L) elapses or the main clock oscillation stabilizes, whichever is longer.
(2) Set the CM21 to “0”.

Note 5: During On-chip Oscillator low power dissipation mode, the divide-by-n value can be selected using the CM06 and CM17 to
CM16 bits. To return to hiah or middle speed mode. however. set the CMO6 bit to “1”. before selectina the desired mode.

Figure 1.7.2. CMO Register
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M16C/6S Group

Clock Generation Circuit

b7 b6 b5 b4 b3 b2 bl bo

System clock control register 1 (Note 1)

| | | 1 | 0 | 0 | 0 | 0 | | Symbol Address After reset

L CM1 000716 001000002
P op o000 i1 [ Bitsymbol Bit Function RW
A CM10 | All clock stop control bit | 0 : Clock on RW
. (Notes 3, 4) 1 : All clocks off (stop mode)
Do ket (EU Reserved bit Must set to “0” RwW
bt (b5) Reserved bit Must set to “1” RW
P o7 b6
PR CM16 Main clqck division 0 0 : No division mode RW
; select bit 1 (Note 2) 0 1 : Division by 2 mode
] CMi7 1 0 : Division by 4 mode

11 : Division by 16 mode RW

CM10 bit to “1”.

has no effect.

Note 1: Write to this register after setting the PRCO bit of PRCR register to “1” (write enable).
Note 2: Effective when the CMO06 bit is “0” (CM16 and CM17 bits enable).
Note 3: When the CM20 bit of CM2 register is set to “1” (oscillation stop, re-oscillation detection function enabled), do not set the

Note 4: When the PM21 bit of PM2 register is set to “1” (clock modification disable), writing to the CM10 bits has no effect.
When the PM22 bit of PM2 register is set to “1” (watchdog timer count source is On-chip Oscillator clock), writing to the CM10 bit

Figure 1.7.3. CM1 Register
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M16C/6S Group Clock Generation Circuit

Oscillation stop detection register (Note 1)

b7 b6 b5 b4 b3 b2 bl bo

| N 0 | Ol | | | | Symbol Address After reset

AN L CM2 000C1s6 0X0000002(Note 10)
¢ 1o r 4| Bit symbol Bit name Function RW
cM20 | Oscillation stop, re- 0: Oscillation stop, re-oscillation
N, oscillation detection bit detection function disabled
[ S S S (Notes 7, 8, 9, 10) 1: Oscillation stop, re-oscillation RW
detection function enabled
cMm21 | System clock select bit 2 | 0 Main clock (On-chip Oscillator
. (Notes 2, 3, 6, 10) turned off)
o 1: On-chip Oscillator clock RW
A (On-chip Oscillator oscillating)
cMm22 | Oscillation stop, re- 0: Main clock stop, re-oscillation
N oscillation detection flag not detected RW
oo (Note 4) 1: Main clock stop, re-oscillation
A detected
S XIN monitor flag 0: Main clock oscillating
P CMm23 (Note 5) 1: Main clock turned off RO
R (gb4) Reserved bit Must set to “0” RW
o — Nothing is assigned. When write, set to “0”. When read, its .
(b6) content is indeterminate.
CM27 Operation select bit 0: Oscillation stop detection reset
CTmmmmmmmmmmsemmmsemnoneed (when an oscillation stop,| 1: Oscillation stop, re-oscillation RW

re-oscillation is detected) [  detection interrupt
(Note 10)

Note 1: Write to this register after setting the PRCO bit of PRCR register to “1” (write enable).

Note 2: When the CM20 bit is “1” (oscillation stop, re-oscillation detection function enabled), the CM27 bit is “1”
(oscillation stop, re-oscillation detection interrupt), and the CPU clock source is the main clock, the
CM21 bit is set to “1” (On-chip Oscillator clock) if the main clock stop is detected.

Note 3: If the CM20 bit is “1” and the CM23 bit is “1” (main clock turned off), do not set the CM21 bit to “0”.

Note 4: This bit becomes “1” at main clock stop detection and main clock re-oscillation detection. When this bit

changes from “0” to “1”, there arise oscillation stop, re-oscillation detection interrupt. Use this register to

discriminate the causes for oscillation stop, re-oscillation detection interrupt and watchdog timer interrupt

in the interrupt processing program. By writing “0” in the program, this bit becomes “0”. (Even when “1” is

written in the program, no change is identified for the bit. Also, this bit is not set to “0” where there occur

oscillation stop, re-oscillation detection interrupt.) When the CM22 bit is “1”, no oscillation stop, re-

oscillation detection interrupt occur even if oscillation stop or re-oscillation is det