LENESAS APPLICATION NOTE

M16C/62A Group, M16C/62P Group ROTANZS18E.0110

ev.l.
Replacement Guide for M16C/62A (Discontinued Model) Dec. 15, 2017
Abstract

This application note is a reference material for replacing the M16C/62A Group, which is discontinued model and
upward compatible, with the M16C/62P Group. The document describes the changes required when replacing the
M16C/62A Group with the M16C/62P Group using the existing usage conditions for the M16C/62A Group.

Please have a careful evaluation after replacing the product. Then the detailed specifications for each function must be
confirmed with the User’s Manual: Hardware.

Products

e MI16C/62A Group
e MI16C/62P Group
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1. Why the M16C/62P Group is Suitable for Replacing the M16C/62A Group

The M16C/62P Group includes enhanced peripheral functions while it maintains compatibility of pin allocations and
peripheral functions with the M16C/62A. Also the M16C/62P Group has fewer differences with the M16C/62A
compared with other groups. Thus the replacement can be done easily. Furthermore the M16C/62P Group is the Product
Longevity Program (PLP) product. Visit our website to see the detailed information of the PLP products.

Figure 1.1 Successor Products of the M16C/62A Group.

A
Higher
performance . 24 MHz operation
. Clock source for start-up
changed

« Many of the peripheral
functions enhanced

24 MHz operation
On-chip PLL M16C/64C

. Operating voltage range improved
. Some of the peripheral functions
enhanced

M16C/62P

M16C/62A

>

More changes made
from the M16C/62A

Figure 1.1 Successor Products of the M16C/62A Group

2. Reference Application Notes
For additional information associated with this document, refer to the following application notes.

* M16C/62P, M16C/62A Group Differences between M16C/62P and M16C/62A Rev.2.02 (REJO5B0186)
* M16C/62P Group Flash Memory Version CPU Rewrite Mode (EW0 Mode) Sample Rev.1.00 (REJOSB0600)

For reference application notes, the latest versions are always recommended. Visit the Renesas Electronics Corporation
website to check and download the latest version.
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3. Replacing the Software

Table 3.1 lists the peripheral functions that need changes in the software. For differences in functions (overview only),
pin functions, and development tools, refer to the application notes listed in 2.Reference Application Notes. The

descriptions in this section assume that the value after reset is used for the SFR registers newly added in the M16C/62P
and the new functions are not used. This document provides the information for replacement between 100-pin products.

When using the peripheral functions listed in Table 3.1, the software needs to be changed. Also careful evaluation must
be performed since the operation timings may differ.

3.1 Changes Required in the Software When Replacing M16C/62A with M16C/62P

3.1.1 Peripheral Functions that Need Changes in the Software

Table 3.1 Peripheral Functions that Need Changes in the Software

Peripheral
Function

Mode

Item to be Changed in the Software

Processor mode

Single-chip mode

Memory expansion
mode

Microprocessor mode

Common for all modes
¢ The value in the PM13 bit after a reset is different.
M16C/62A: 0
M16C/62P: 1
Memory expansion mode and microprocessor mode
* The following addresses are reserved areas in

M16C/62P. Do not access these areas in
M16C/62P.

» 08000h to 10000h
» 27000h to 28000h

Watchdog timer
(monitoring timer)

Write a program to refresh the counter in the
watchdog timer interrupt.

Three-phase motor
control timer

Set 1 to the PRC1 bit in the Protect (PRCR) register
to write registers INVCO and INVC1.

Serial interface

Clock synchronous
serial /O mode

Setting values of the SFRs in the M16C/62A can be
used in M16C/62P without any change.

Clock asynchronous
serial /0 (UART) mode

UARTO0, UART1
* Sleep mode cannot be used.

Simple I1°C mode
(special mode 1)

UART2

¢ The LSYN bit has been removed from the
products except M3062LFGFP and
M3062LFGPGP.

¢ The SDDS bit has been removed.

¢ The SHTC bit has been removed.

SIM mode

UARTO0, UART1
* Sleep mode cannot be used.

Flash memory

EWO0 mode

The SFRs and control commands are different
between M16C/62A and M16C/62P.

External bus

The address bus width and external bus are different
between M16C/62A and M16C/62P.

Note:

1. The following operation timings are different between M16C/62A and M16C/62P:
RTS assertion, overrun error occurrence, and transmission start (UART2 only).
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3.1.2 Replacing the Software for Processor Mode
This section describes the changes required when replacing the software for processor mode.

e Value of the PM13 bit after a reset

The value of the PM 13 bit after a reset is different between M16C/62A and M16C/62P. Change the setting value
according to the value set in M16C/62A.

* Memory space

Addresses 08000h to 10000h and 27000h and 28000h are reserved areas in M16C/62P. If these areas are used in
M16C/62A, relocate the contents in the areas to other areas.

3.1.3 Replacing the Software for the Watchdog Timer (Monitoring Timer)
This section describes the changes required when replacing the software for the watchdog timer.

e Refreshing the watchdog timer start register after an underflow

In M16C/62P, the counter must be refreshed when the watchdog timer underflows. Add a program to the watchdog
timer interrupt handler to refresh the counter by writing a given value to the watchdog timer start register.

3.14 Replacing the Software for the Three-Phase Motor Control Timer
This section describes the changes required when replacing the software for the three-phase motor control timer.

*  Protection for registers INVCO0 and INVC1

The write protection function is available for registers INVCO and INVCI in the M16C/62P. Set the PRC1 bit in
the PRCR register to 1 (write enabled) before writing to registers INVCO and INVCI.

3.1.5 Replacing the Software for the Serial Interface

This section describes the changes required when replacing the software for the serial interface. The following operation
timings are different between M16C/62A and M16C/62P.

* Timing of RTS assertion
¢ Timing when an overrun error occurs

¢ Timing to start transmission (UART?2 only)

A. When using clock synchronous serial /O mode

Setting values of the SFRs in the M16C/62A can be used in M16C/62P without any change.

B. When using UART mode
(1) UART2
Setting values of the SFRs in the M16C/62A can be used in M16C/62P without any change.
(2) UARTO and UARTI
e SLEP bit in the UIMR register (i =0 and 1)

The SLEP bit has been removed in M16C/62P. Therefore sleep mode cannot be used. Bit 7 which is the
corresponding bit to the SLEP bit currently has the function to switch the I/O polarity for TXD and RXD in
M16C/62P. Set an appropriate value to bit 7 according to the communication format used.

RO1AN2318EJ0110 Rev.1.10 Page 5 of 18
Dec. 15, 2017 RENESAS



M16C/62A Group, M16C/62P Group Replacement Guide for M16C/62A (Discontinued
Model)

C. Simple I’C mode (UART2 only)
* LSYN bit in the U2SMR register

The LSYN bit has been removed in the M16C/62P products except M3062LFGFP and M3062LFGPGP. The bit
corresponding to the LSYN bit becomes a reserved bit in the product without the LSYN bit. Set O to the bit.

e SDDS bit in the U2SMR register

The SDDS bit has been removed in M16C/62P and bit 7 which is the corresponding bit to the SDDS bit currently
becomes a reserved bit. Set 0 to bit 7 in the U2SMR register.

The digital delay setup value must be set to 300 ns or greater by bits DL2 to DLO in the U2SMR3 register.

* SHTC bit in the U2SMR?2 register

The SHTC bit has been removed in M16C/62P and bit 7 which is the corresponding bit to the SHTC bit currently
becomes a reserved bit. Set 0 to bit 7 in the U2SMR?2 register.

The equivalent function of the SHTC bit can be achieved by setting the IICM bit in the U2SMR register to 1.

D. SIM mode
1. UART2
Setting values of the SFRs in the M16C/62A can be used in M16C/62P without any change.
2. UARTO and UARTI

. SLEP bit in the UiMR register (i=0 and 1)

The SLEP bit has been removed in M16C/62P. Therefore sleep mode cannot be used. Bit 7 which is the
corresponding bit to the SLEP bit currently has the function to switch the I/O polarity for TXD and RXD in
M16C/62P. Set an appropriate value to bit 7 according to the communication format used.

3.1.6 Replacing the Software for the Flash Memory

The software commands that controls programming operation for the flash memory differ between M16C/62A and
M16C/62P. Thus the program has to be redesigned. Please replace the program in reference to the application notes
listed in 2. Reference Application Notes.
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3.1.7 Replacing the Software for the External Bus

This section describes the changes required when replacing the software for the external bus.

A. Address bus width

PMO6 bit in PMO register and PM11 bit in PM1 register have the function address output in M16C/62P.
Set an appropriate value to for each register according to the address bus width used.

B. Separate bus

1. External bus timing of a separate bus (no wait)

M16C/62A and M16C/62P have a different external bus timing for the separate bus (no wait) write

cycle.

Table 3.2 list differences of the external bus timing at a separate bus (no wait) write cycle.

Figure 3.1 and Figure 3.2 show the external bus timing of a separate bus (no wait) for M16C/62A
and M16C/62P respectively.

Table 3.2 Separate bus (no wait) external bus timing differences at write cycle

Item

M16C/62A

M16C/62P

Bus cycle

1 BCLK cycle

2 BCLK cycle

Write signal output timing

Falling of the first bus cycle

Rise of the second bus cycle

Data bus output width

1/2 BCLK cycle

1 BCLK cycle

Data bus output timing

Falling of the first bus cycle

Rise of the second bus cycle

Address bus output width

1 BCLK cycle

2 BCLK cycle

Chip select output timing

1 BCLK cycle

2 BCLK cycle
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< Separate bus (no wait) > Bus cycle Bus cycle
|~ s
BCLK
Write signal
Read signal
Data bus {Output} { Input>
Address bus X XAddressX XAddress)( X
Chip select
Figure 3.1 External bus timing of separate bus(no wait) for M16C/62A
(1) Separate Bus, No Wait Setting
Bus cycle Bus cycle
—P P
BCLK
Write signal
Read signal
Databusf-———H ——— - Output }—————{lnput)———— —————
Address bus Address Address
CcS
Figure 3.2 External bus timing of separate bus(no wait) for M16C/62P
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2.  External bus timing of separate bus (1wait)
M16C/62A and M16C/62P have a different write signal output width at the separate bus write
cycle (1 wait setting) . Figure 3.3 and Figure 3.4 show examples of the external bus timing of the
separate bus(with wait) for M16C/62A and separate bus(1 wait) for M16C/62P respectively.
< Separate bus (with wait) >
Bus cycle Bus cycle
- ||
BCLK B
Write signal
Read signal \_/
—
Data bus \ Output } {Input}
Address bus X Address X X Address \;<
/
Chip select ’
Figure 3.3 External bus timing of separate bus(with wait) for M16C/62A
(2) Separate Bus, 1-Wait Setting
Bus cycle Bus cycle
—» e E—
BCLK
Write signal )
\'
Read signal
Databus{— —— — I — =~ 7 Guipat )‘“““"‘ _____
Address bus Address Address
cs
Figure 3.4 External bus timing of separate bus(1 wait) for M16C/62P
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3. The number of separate bus wait cycles available in M16C/62P

The number of separate bus wait cycles are selectable from 1 wait to 2-3 waits .
Figure 3.5 and Figure 3.6 show example of the external bus timing for a separate bus(2 wait) for
M16C/62P , and the external bus timing of a separate bus (3 wait) for M16C/62P respectively.

(3) Separate Bus, 2-Wait Setting

Bus cycle Bus cycle

< P < P
BCLK
Write signal
Read signal

Databusi————f———— Output — =i = e ] '—

Address bus Address Address

CS

Figure 3.5 External bus timing of separate bus (2 waits) for M16C/62P

(1) Separate Bus, 3-Wait Setting
Bus cycle Bus cycle
< > < L
s | | | [ L L Ly L L L
Write signal |
Read signal ‘ [
Data bus  ———— Output )———————— —————————— ——(lnpui>——
Address bus Address Address C
= | -
Figure 3.6 External bus timing of separate bus(3 waits) for M16C/62P
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C. Multiplexed Bus
The external bus timing is the same for M16C/62A and M16C/ 62P in the multiplexed bus (1 wait).
The number of the multiplexed bus wait cycles are selectable from 1 wait to 2- 3 waits for M16C/62P.
Figure 3.7 and Figure 3.8 shows the external bus timing of the multiplexed bus(1 or 2 wait(s)) for
M16C/62P and multiplexed bus(3 waits ) for M16C/62P respectively.
(2) Multiplexed Bus, 1- or 2-Wait Setting
Bus cycle Bus cycle
< > < >
BCLK
Write signal
Read signal
ALE
Address bus Address K Address —
Address bus/ Yp yyregs Data !output |( Address J— — — —[Inputy- — 4
Data bus
CS
Figure 3.7 External bus timing of Multiplexed bus(1 or 2 wait) for M16C/62P
(3) Multiplexed Bus, 3-Wait Setting
Bus cycle Bus cycle
< d < d »

BCLKLLLFLLLT_I

Write signal

Read signal
ALE

Address bus Address ( Address -
Address bus/ :
Pt b (\ddress Data output ( Address |nput)—
CS

Figure 3.8 External bus timing of multiplexed bus (3 wait) for M16C/62P
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4. FAQs Relating to the M16C/62A Replacement
The following tables list frequently asked questions relating to the M16C/62A replacement with the M16C/62P.

When replacing M16C/62A with M16C/62P, if additional functions are not used, can the

Q-1 current hardware be used without any change?

The hardware can be basically used as it is since pin functions and pin allocations are
compatible between the Groups. However the electrical characteristics or noise tolerance
A-1 | may possibly be different between the Groups. Please have a careful evaluation with the
user system. Also contact the crystal/ceramic resonator manufacturer and decide the
optimum oscillator parameter on the user system.

Do M16C/62A and M16C/62P use the same access cycle for SFR registers/ internal

Q-2 RAM/internal ROM ?

Yes, the access cycle is the same for M16C/62A and M16C/62P.

However, when using M16C/62P with the PLL clock at the clock frequency higher than
16 MHz, set the PM20 bit in the PM2 register to 0 (2 wait) so that the SFR register
access cycle is set to 2 waits.

A-2

M16C/62A is upward compatible with M16C/62P. What is actually compatible - e.g.

Q-3 development environment or development language?

Please refer to the following application note for the differences of development tool between

the Groups.

* Differences between M16C/62P and M16C/62A (REJ05B0186)
http://www.renesas.com/products/mpumcu/m16¢/m16¢c60/m16c62p/app_notes.jsp

We use the three-phase motor control timer function.

There is a note regarding the INV16 bit in the M16C/62P Group User's Manual: Hardware.
According to the note, when the following conditions are met, the INV16 bit must be set

to 1.

* INV15 bit is 0 (enables dead time)

* INVO3 bit is 1 (enables three-phase control timer output)

Currently the bit corresponding to the INV16 bit is set to 0 while the conditions above are met
since bits INV14, INV15, and INV16 do not exist in M16C/62A.
If the INV16 bit is 0 when the conditions above are met, what sort of risk will we have?

The INV16 bit is newly added function in the M16C/62P for the case the dead time becomes
short. If bits INV14, INV15, and INV16 are set to 0, the operation will be the same as the
M16C/62A.

If the operation has been confirmed with that particular condition in the M16C/62A, the INV16
bit does not need to be set. However we recommend complying with the User’'s Manual:
Hardware for the product used. Please have a careful evaluation with the setting and
determine what setting to be used.

5. Appendix

5.1 SFRs that Have Bits Changed in M16C/62P from M16C/62A
Table 5.1 to Table 5.5 list the SFRs that have bits changed in M16C/62P from M16C/62A.
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Table 5.1 SFRs that Have Bits Changed in M16C/62P from M16C/62A (1/5)
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Table 5.2 SFRs that Have Bits Changed in M16C/62P from M16C/62A (2/5)
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Table 5.3 SFRs that Have Bits Changed in M16C/62P from M16C/62A (3/5)
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M16C/62A Group, M16C/62P Group

Model)

Table 5.4 SFRs that Have Bits Changed in M16C/62P from M16C/62A (4/5)
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M16C/62A Group, M16C/62P Group

Model)

Table 5.5 SFRs that Have Bits Changed in M16C/62P from M16C/62A (5/5)
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M16C/62A Group, M16C/62P Group Replacement Guide for M16C/62A (Discontinued
Model)

6. Reference Documents

User’s Manual: Hardware
M16C/62A Group User’s Manual: Hardware Rev.1.00 (MEJO6B0006-0100Z)
M16C/62P Group User’s Manual: Hardware Rev.2.41 (REJO9B0185-0241)
The latest versions can be downloaded from the Renesas Electronics website.

Technical Update/Technical News
The latest information can be downloaded from the Renesas Electronics website.

Website and Support

Renesas Electronics website http://www.renesas.com

Inquiries http://www.renesas.com/contact/
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M16C/62A Group, M16C/62P Group Application Note
REVISION HISTORY Replacement Guide for
M16C/62A (Discontinued Model)

Description

Rev. Date Page Summary

1.00 Dec. 15, 2014 —  |First edition issued

2  |Added item in Contents
“Replacing the Software for the External bus”

4 IAdded item in Table 3.1 “External bus”
1.10 Dec. 15, 2017

7  |Added section “3.1.7 Replacing the Software for the External bus”

12  |Revised the description in Q2 from
"RAM, and ROM" to "internal RAM, and internal ROM"

|AII trademarks and registered trademarks are the property of their respective owners.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas.
For detailed usage notes on the products covered by this document, refer to the relevant sections of the document as
well as any technical updates that have been issued for the products.

1. Handling of Unused Pins
Handle unused pins in accordance with the directions given under Handling of Unused Pins in the
manual.
— The input pins of CMOS products are generally in the high-impedance state. In operation with
an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
LSI, an associated shoot-through current flows internally, and malfunctions occur due to the
false recognition of the pin state as an input signal become possible. Unused pins should be
handled as described under Handling of Unused Pins in the manual.
2. Processing at Power-on
The state of the product is undefined at the moment when power is supplied.
— The states of internal circuits in the LS| are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.
In a finished product where the reset signal is applied to the external reset pin, the states of
pins are not guaranteed from the moment when power is supplied until the reset process is
completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset
function are not guaranteed from the moment when power is supplied until the power reaches
the level at which resetting has been specified.

3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not

access these addresses; the correct operation of LSl is not guaranteed if they are accessed.
4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock signal

has stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock
signal. Moreover, when switching to a clock signal produced with an external resonator (or by
an external oscillator) while program execution is in progress, wait until the target clock signal is
stable.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm
that the change will not lead to problems.

— The characteristics of Microprocessing unit or Microcontroller unit products in the same group
but having a different part number may differ in terms of the internal memory capacity, layout
pattern, and other factors, which can affect the ranges of electrical characteristics, such as
characteristic values, operating margins, immunity to noise, and amount of radiated noise.
When changing to a product with a different part number, implement a system-evaluation test
for the given product.




Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or
arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application
examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by
you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the
product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic

equipment; industrial robots; etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are
not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause
serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all
liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user's manual or
other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified
ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a
certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury
or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult
and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and
sufficiently investigating applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics
products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable
laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws
or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or
transactions.

10. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third
party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)
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SALES OFFICES Renesas Electronics Corporation http://www.renesas.com
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