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Supplemental Description for WAIT Peripheral Function Clock Stop Bit

Classification Products Effected
Corrections and supplementary M16C/60 Series
explanation of document M16C/20 Series
Notes
Knowhow
[0 Others
1. Supplemental Description
The WAIT peripheral function clock stop bit (CMO02) is used to halt peripheral operations during
WAIT mode. When the WAIT peripheral function clock stop bit is set to “1”, all the peripheral
clocks generated from main clock will stop. When the MCU running in low-speed or low power
dissipation mode, do not enter WAIT mode with this bit(CM02) set to “1”.
We plan to add this information to the following data sheets in future.
M16C/60 Series
* M16C/62 group (M16C/62, M16C/62A)
*« M16C/6H group
* M16C/6K group
« M16C/6N group
* M16C/6V group
M16C/20 Series
* M30201 group
* M30218 group
* M30220 group
* M30221 group
Attached are the corresponding pages from the M16C/62A Group data sheet to be used as
reference. The underlined text represents the additional comments.
Attached: M16C/62A Group data sheet (3 pages)
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Mitsubishi microcomputers

M16C / 62A Group
Clock Generating Circuit SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Figure 1.10.4 shows the system clock control registers 0 and 1.

System clock control register O (Note 1)

b7 b6 b5 b4 b3 b2 bl b0

| | | | | | | | Symbol Address When reset
B I N I CMO 000616 4816
Bit symbol Bit name Function RW
' ' ' ' ' ' ' ' . bl b0 !
[ CMO00 Clock output function 00 I/O port P57 (e){e)
- select bit . |
R T (valid only in single-chip 011 :fc output i
A CMO1 ; 10: fs output !
[ R mode) 11: f32 output O:O
A cMo2 | WAIT peripheral function | 0 : Do not stop peripheral function clock in wait mode 1
oo clock stop bit 1 : Stop peripheral function clock in wait mode (Note 8) Ofo
oo XCIN-XCouT drive capacity | 0 : LOW
N CM03 select bit (Note 2) 1:HIGH O;O
Lo Port Xc select bit 0 : 1/O port |
e cMo4 1 : XCIN-XCOUT generation 0.0
A CMO5 Main clock (XIN-XouT) 0:0n OEO
. stop bit (Note 3, 4, 5) 1: Off '
H CMO06 Main clock division select | 0: CM16 and CM17 valid OEO
v bit O (Note 7) 1 : Division by 8 mode ‘
: cMO7 System clock select bit 0 : XIN, XouT 00
"""""""""""" (Note 6) 1 : XCIN, XcouT !

Note 1: Set bit 0 of the protect register (address 000A16) to “1” before writing to this register.

Note 2: Changes to “1” when shiffing to stop mode and at a reset.

Note 3: When entering power saving mode, main clock stops using this bit. When returning from stop mode and
operating with XIN, set this bit to “0”. When main clock oscillation is operating by itself, set system clock select
bit (CM07) to “1” before setting this bit to “1”.

Note 4: When inputting external clock, only clock oscillation buffer is stopped and clock input is acceptable.

Note 5: If this bit is set to “1”, XouT turns “H". The built-in feedback resistor remains being connected, so XIN turns
pulled up to XouT (“H") via the feedback resistor.

Note 6: Set port Xc select bit (CM04) to “1” and stabilize the sub-clock oscillating before setting to this bit from “0” to “1”.
Do not write to both bits at the same time. And also, set the main clock stop bit (CMO05) to “0” and stabilize the
main clock oscillating before setting this bit from “1” to “0”.

Note 7: This bit changes to “1” when shifting from high-speed/medium-speed mode to stop mode and at a reset. When
shifting from low-speed/low power dissipation mode to stop mode, the value before stop mode is retained.

Note 8: fc32 is not included. Do not set to “1” when using low-speed or low power dissipation mode.

System clock control register 1 (Note 1)

b7 b6 b5 b4 b3 b2 bl b0

| | | | 0 | 0 | 0 | 0 | | Symbol Address When reset

BN I A Ml il il Bl B CM1 000716 2016
[ Bit symbol Bit name Function RIW
b CM10 Al clock stop control bit 0 : Clock on OEO
oo ! (Note4) 1 : All clocks off (stop mode) |
A — Reserved bit Always set to “0” 0.0
R Reserved bit Always set to “0” 0.0
(— Reserved bit Always set to “0” O o
P e Reserved bit Always set to “0” 00
E ' ' XIN-XouT drive capacity 0:LOW
E : bbb bbb CM15 select bit (Note 2) 1:HIGH O;O
N H b7 b6 '
[ CM16 Main clock division 0 0 : No division mode
! select bit 1 (Note 3) 0 1 : Division by 2 mode 00
] cM17 10: Division by 4 mode ;

11 : Division by 16 mode i

Note 1: Set bit 0 of the protect register (address 000A16) to “1” before writing to this register.

Note 2: This bit changes to “1” when shifting from high-speed/medium-speed mode to stop mode and at a reset. When
shifting from low-speed/low power dissipation mode to stop mode, the value before stop mode is retained.

Note 3: Can be selected when bit 6 of the system clock control register 0 (address 000616) is “0”. If “1”, division mode is
fixed at 8.

Note 4: If this bit is set to “1”, XouT turns “H", and the built-in feedback resistor is cut off. XcIN and XcouT turn high-
impedance state.

Figure 1.10.4. Clock control registers 0 and 1
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Mitsubishi microcomputers

M16C / 62A Group
SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Wait Mode

Wait Mode

When a WAIT instruction is executed, the BCLK stops and the microcomputer enters the wait mode. In this
mode, oscillation continues but the BCLK and watchdog timer stop. Writing “1” to the WAIT peripheral
function clock stop bit and executing a WAIT instruction stops the clock being supplied to the internal
peripheral functions, allowing power dissipation to be reduced. However, peripheral function clock fc32
does not stop so that the peripherals using fc32 do not contribute to the power saving. When the MCU
running in low-speed or low power dissipation mode, do not enter WAIT mode with this bit set to “1”. Table
1.10.3 shows the status of the ports in wait mode.

Wait mode is cancelled by a hardware reset or an interrupt. If an interrupt is used to cancel wait mode, the
microcomputer restarts from the interrupt routine using as BCLK, the clock that had been selected when the
WAIT instruction was executed.

Table 1.10.3. Port status during wait mode

Pin Memory expansion mode
Microprocessor mode

Single-chip mode

Address bus, data bus, CS0 to CS3 Retains status before wait mode

RD, WR, BHE, WRL, WRH “H”

HLDA,BCLK “H”

ALE “H”

Port Retains status before wait mode | Retains status before wait mode
CLKouTt When fc selected Valid only in single-chip mode | Does not stop

When fs, f32 selected

Valid only in single-chip mode

Does not stop when the WAIT

peripheral function clock stop
bit is “0”.

When the WAIT peripheral
function clock stop bit is “1”,
the status immediately prior
to entering wait mode is main-
tained.
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Mitsubishi microcomputers

M16C / 62A Group
Usage precaution SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Timer B (pulse period/pulse width measurement mode)
(1) If changing the measurement mode select bit is set after a count is started, the timer Bi interrupt
request bit goes to “1”.
(2) When the first effective edge is input after a count is started, an indeterminate value is transferred to
the reload register. At this time, timer Bi interrupt request is not generated.

A-D Converter

(1) Write to each bit (except bit 6) of A-D control register 0, to each bit of A-D control register 1, and to bit
0 of A-D control register 2 when A-D conversion is stopped (before a trigger occurs).
In particular, when the Vref connection bit is changed from “0” to “1”, start A-D conversion after an
elapse of 1 us or longer.

(2) When changing A-D operation mode, select analog input pin again.

(3) Using one-shot mode or single sweep mode
Read the correspondence A-D register after confirming A-D conversion is finished. (It is known by A-
D conversion interrupt request bit.)

(4) Using repeat mode, repeat sweep mode O or repeat sweep mode 1
Use the undivided main clock as the internal CPU clock.

Stop Mode and Wait Mode

(1) When returning from stop mode by hardware reset, RESET pin must be set to “L” level until main clock
oscillation is stabilized.

(2) When switching to either wait mode or stop mode, instructions occupying four bytes either from the
WAIT instruction or from the instruction that sets the every-clock stop bit to “1” within the instruction
queue are prefetched and then the program stops. So put at least four NOPs in succession either to
the WAIT instruction or to the instruction that sets the every-clock stop bit to “1”.

(3) When the MCU running in low-speed or low power dissipation mode, do not enter WAIT mode with
WAIT peripheral function clock stop bit set to “1”.

Interrupts
(1) Reading address 0000016
* When maskable interrupt is occurred, CPU read the interrupt information (the interrupt number
and interrupt request level) in the interrupt sequence.
The interrupt request bit of the certain interrupt written in address 0000016 will then be set to “0".
Reading address 0000016 by software sets enabled highest priority interrupt source request bit to “0".
Though the interrupt is generated, the interrupt routine may not be executed.
Do not read address 0000016 by software.
(2) Setting the stack pointer
» The value of the stack pointer immediately after reset is initialized to 000016. Accepting an
interrupt before setting a value in the stack pointer may become a factor of runaway. Be sure to
set a value in the stack pointer before accepting an interrupt.
When using the NMI interrupt, initialize the stack point at the beginning of a program. Concerning
the first instruction immediately after reset, generating any interrupts including the NMI interrupt is
prohibited.

(3) The NMI interrupt

+ The NMI interrupt can not be disabled. Be sure to connect NMI pin to Vcc via a pull-up resistor if
unused.
+ Do not get into stop mode with the NMI pin set to “L".
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