1LENESANS
M16C/62 Group (M16C/62P)

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER Rev.1.10
2003.05.28

Overview

The M16C/62 group (M16C/62P) of single-chip microcomputers are built using the high-performance sili-
con gate CMOS process using a M16C/60 Series CPU core and are packaged in a 100-pin and 128-pin
plastic molded QFP. These single-chip microcomputers operate using sophisticated instructions featuring
a high level of instruction efficiency. With 1M bytes of address space, they are capable of executing instruc-
tions at high speed. In addition, this microcomputer contains a multiplier and DMAC which combined with
fast instruction processing capability, makes it suitable for control of various OA, communication, and in-
dustrial equipment which requires high-speed arithmetic/logic operations.

Applications
Audio, cameras, office/communications/portable/industrial equipment, etc

Specifications written in this manual are believed to be accurate, but are
not guaranteed to be entirely free of error. Specifications in this manual
may be changed for functional or performance improvements. Please make
sure your manual is the latest edition.
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M16C/62 Group (M16C/62P)

Overview

Performance Outline
Table 1.1.1 lists performance outline of M16C/62P group.
Table 1.1.1. Performance outline of M16C/62P group

Item

Performance

Number of basic instructions

91 instructions

Shortest instruction execution time

41.7 ns (f(BCLK)= 24MHz, Vcci= 3.0V to 5.5V)
100 ns (f(BCLK)= 10MHz, Vcci1= 2.7V to 5.5V)

Memory ROM (See the product list)
capacity RAM (See the product list)
I/O port 100-pin version 8 bits x 10, 7 bits x 1 | PO to P5: VVcc2 ports
PO to P10 (except P8s) P6 to P10: Vcca ports
128-pin version 8 bits x 13, 7 bits x 1, PO to P5, P12, P13: Vcc2 ports
PO to P14 (except P8s) 2 bitsx 1 P6 to P10, P11, P14: Vcca ports
Input port P85 1 bit x 1 (NMI pin level judgment): Vcc1 ports

Multifunction timer

Output
Input

16 bits x 5 channels (TAO, TAL, TA2, TA3, TA4)
16 bits x 6 channels (TBO, TB1, TB2, TB3, TB4, TB5)

Serial I/O

3 channels (UARTO, UART1, UART2)

UART, clock synchronous, 12C bus! (option?), or IEBus? (option4)
2 channels (S1/03, SI/04)

Clock synchronous

A-D converter

10 bits x (8 x 3 + 2) channels

D-A converter 8 bits x 2
DMAC 2 channels (trigger: 25 sources)
CRC calculation circuit CRC-CCITT

Watchdog timer

15 bits x 1 (with prescaler)

Interrupt

29 internal and 8 external sources, 4 software sources, 7 levels

Clock generation circuit

4 circuits

» Main clock I:|(These circuits contain a built-in feedback

* Sub-clock  [resistor and external ceramic/quartz oscillator)
* Ring oscillator(main-clock oscillation stop detect function)
* PLL frequency synthesizer

Voltage detection circuit

Present (option?)

Power supply voltage

Vce1=3.0V to 5.5V, Vce2=3.0V to Vcci(f(BCLK)=24MHZz)
Vcci=Veee=2.7V to 5.5V (f(BCLK)=10MHz)

Flash memory

Program/erase voltage
Number of program/erase

3.3V+0.3Vor5.0V 0.5V
100 times, 10000 times3 (option®)

Power consumption

14mA (Vcci=Vccee=5V, f(BCLK)=24MHZz)
8mA (Vcci=Vcca=3V, f(BCLK)=10MHz)
1.8pA (Vcei=Vceez=3V, f(XcIN)=32kHz, when wait mode)

I/O I/0 withstand voltage 5.0v

characteristics | Output current 5mA

Memory expansion Available (to 4M bytes)
Operating ambient temperature -20 to 85°C

-40 to 85°C (option?)

Device configuration

CMOS high performance silicon gate

Package

100-pin and 128-pin plastic mold QFP

Notes:

1. 12C bus is a registered trademark of Koninklijke Philips Electronics N. V.

2. IEBus is a registered trademark of NEC Electronics Corporation.

3. Block 1 and block A are a 10,000 times of programming and erasure. All other blocks are guaranteed of 1,000 times
of programming and erasure. (Under development; mass production scheduled to start in the 3rd quarter of 2003)

4. If you desire this option, please so specify.
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M16C/62 Group (M16C/62P) Overview

Block Diagram
Figure 1.1.1 is a block diagram of the M16C/62P group.

8 | AsB A8 AS A8 A8
| i y y I A A v ) ]
[ PortPO | [ PortP1 | [ PortP2 | | PortP3 | | PortP4 | | PortP5 ||| PortP6 |
<Vccz ports> <Vcci ports>

J
gy

Internal peripheral functions

Timer (16-bit)

Output (timer A): 5
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Note 2: RAM size depends on microcomputer type.
Note 3: Ports P11 to P14 exist only in 128-pin version.
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Figure 1.1.1. Block Diagram
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M16C/62 Group (M16C/62P) Overview

Product List
Tables 1.1.2 and 1.1.3 list the M16C/62P group products and Figure 1.1.2 shows the type numbers,
memory sizes and packages.

Table 1.1.2. Product List (1) As of April 2003

Type No. ROM capacity | RAM capacity | Package type Remarks
M30622M6P-XXXFP % 100P6S-A
M30622M6P-XXXGP % 48K bytes 4K bytes 100P6Q-A
M30622M8P-XXXFP X 100P6S-A
M30622M8P-xxxGp k| o4Kbyes 4K bytes | hopea-A
M30622MAP-XXXFP X 100P6S-A
M30622MAP-XXXGP % 96K bytes SK bytes 100P6Q-A
M30620MCP-XXXFP X 100P6S-A
M30620MCP-XXxGP  Jk| 2o bytes 10K bytes [ Jope0-a
M30622MEP-XXXFP X 100P6S-A
M30622MEP-XXXGP X | 192K bytes 12K bytes | 100P6Q-A
M30623MEP-XXXGP % 128P6Q-A
M30622MGP-XXXFP X 100P6S-A
M30622MGP-XXXGP X 12K bytes | 100P6Q-A
M30623MGP-XXXGP X 128P60-A
M30624MGP-xxxFp K| 256Kbytes 100P6S-A
M30624MGP-XXXGP X 20K bytes | 100P6Q-A MASK ROM version
M30625MGP-XXXGP X 128P6Q-A
M30622MWP-XXXFP X 100P6S-A
M30622MWP-XXXGP X 16K bytes | 100P6Q-A
M30623MWP-XXXGP X 128P6Q-A
M30624MWP-XXXFP 100P6S-A
M30624MWP-XXXGP 320K bytes 24K bytes | 100P6Q-A
M30625MWP-XXXGP % 128P6Q-A
M30626MWP-XXXFP % 100P6S-A
M30626MWP-XXXGP X 31K bytes | 100P6Q-A
M30627MWP-XXXGP X 128P6Q-A
M30622MHP-XXXFP % 100P6S-A
M30622MHP-XXXGP % 16K bytes | 100P6Q-A
M30623MHP-XXXGP % 128P6Q-A
M30624MHP-XXXFP % 100P6S-A
M30624MHP-XXXGP 384K bytes 24K bytes | 100P6Q-A
M30625MHP-XXXGP * 128P6Q-A
M30626MHP-XXXFP 100P6S-A
M30626 MHP-XXXGP 31K bytes | 100P60Q-A
M30627MHP-XXXGP X 128P6Q-A

* Under development

*ok |

: Under planning
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M16C/62 Group (M16C/62P) Overview

Table 1.1.3. Product List (2) As of April 2003

Type No. ROM capacity | RAM capacity | Package type Remarks
M30622F8PFP * 100P6S-A
* | B4K bytes 4K bytes
M30622F8PGP 100P6Q-A
M30620FCPFP * 100P6S-A
128K bytes 10K bytes
M30620FCPGP * 100P6Q-A
M30624FGPFP 100P6S-A
M30624FGPGP 256K bytes 20K bytes 100P6Q-A Flash memory version
M30625FGPGP * 128P6Q-A
M30626FHPFP 100P6S-A
M30626FHPGP 384K bytes 31K bytes 100P6Q-A
M30627FHPGP 128P6Q-A
M30626FJPFP * % 100P6S-A
M30626FJIPGP *k 512K bytes 31K bytes 100P6Q-A
M30627FJPGP * % 128P6Q-A
M30620SPFP * 100P6S-A
10K bytes
M30620SPGP * 100P6Q-A
- External ROM version
M30622SPFP * 100P6S-A
4K bytes
M30622SPGP * 100P6Q-A
*: : Under development
: Under planning
TypeNo. M3062 6 MH P- XXX

FP
—L Package type:

FP :Package 100P6S-A
GP :Package 100P6Q-A, 128P6Q-A

—— ROM No.
Omitted for flash memory version and
external ROM version

ROM capacity:
6: 48K bytes G: 256K bytes
8: 64K bytes W: 320K bytes
A: 96K bytes H: 384K bytes

C: 128K bytes  J: 512K bytes
E: 192K bytes

Memory type:
M: Mask ROM version
F: Flash memory version
S: External ROM version

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

M16C/62 Group

M16C Family

Figure 1.1.2. Type No., Memory Size, and Package
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Overview

Figures 1.1.3 to 1.1.5 show the pin configurations (top view).
PIN CONFIGURATION (top view)
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Package: 100P6S-A

Note: P70 and P71 are N channel open-drain output pins.
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Pin Configuration

M16C/62 Group (M16C/62P)
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Figure 1.1.3. Pin Configuration (Top View)
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M16C/62 Group (M16C/62P)

Overview
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PIN CONFIGURATION (top view)
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Package: 100P6Q-A
Note: P70 and P71 are N channel open-drain output pins.

Figure 1.1.4. Pin Configuration (Top View)
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Overview

PIN CONFIGURATION (top view)
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M16C/62 Group (M16C/62P)

Package: 128P6Q-A
Note: P70 and P71 are N channel open-drain output pins.
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Figure 1.1.5. Pin Configuration (Top View)
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M16C/62 Group (M16C/62P)

Overview

Table 1.1.4 Pin Description (100-pin and 128-pin Packages)

Pin name |Signal name | 1/Otype |Power supply Function

Vcci, Veez, Power supply — Apply 2.7V to 5.5 V to the Vcci and Vccez pins and 0 V to the Vss

Vss input pin. The Vcc apply condition is that Vcc2 < Vcci  (Note)

CNVss CNVss Input vcel This pin switches between processor modes. Connect this pin to
Vss pin when after a reset you want to start operation in single-
chip mode (memory expansion mode) or the Vcc1 pin when
starting operation in microprocessor mode.

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

XIN Clock input | Input Vveel These pins are provided for the main clock generating circuit input/
output. Connect a ceramic resonator or crystal between the XIN

Xout Clock output | Output and the XouT pins. To use an externally derived clock, input it to
the XIN pin and leave the XouT pin open.

BYTE External data | Input This pin selects the width of an external data bus. A 16-bit width is
bus width selected when this input is “L”; an 8-bit width is selected when this
select input input is “H”. This input must be fixed to either “H” or “L". Connect

this pin to the Vss pin when operating in single-chip mode.

AvVcc Analog power This pin is a power supply input for the A-D converter. Connect
supply input this pin to Vcci.

AVss Analog power, This pin is a power supply input for the A-D converter. Connect
supply input this pin to Vss.

VREF Reference Input This pin is a reference voltage input for the A-D converter.
voltage input

POo to PO7 | I/O port PO | Input/output| Vcc2 This is an 8-bit CMOS /O port. This port has an input/output select
direction register, allowing each pin in that port to be directed for
input or output individually.

If any port is set for input, selection can be made for it in a program
whether or not to have a pull-up resistor in 4 bit units. This selection
is unavailable in memory extension and microprocessor modes.
This port can function as input pins for the A-D converter when so
selected in a program.

Do to D7 Input/output When set as a separate bus, these pins input and output data (Do
-D7).

Ploto P17 | I/O port P1 |Input/output|Vcc2 This is an 8-bit I/O port equivalent to PO. P15 to P17 also function

____________________________ as INT interrupt input pins as selected by aprogram.

Ds to D15 Input/output When set as a separate bus, these pins input and output data (Ds
—D1s).

P20 to P27 | 1/O port P2 | Input/output|Vcc2 This is an 8-bit /O port equivalent to PO. This port can function as
input pins for the A-D converter when so selected in a program.

Aot Ar || Output | | These pins output 8 low-order address bits (Aoto A7). |

Ao/Do to Input/output If the external bus is set as an 8-bit wide multiplexed bus, these

A7/D7 pins input and output data (Do to D7) and output 8 low-order

,,,,,,,,,,,,,,,,,,,,,,,,,,,,, address bits (Ao to A7) separated in time by multiplexing. |

Ao Output If the external bus is set as a 16-bit wide multiplexed bus, these

A1/Do to Input/output pins input and output data (Do to De) and output address (A1 to A7)

A7/D6 separated in time by multiplexing. They also output address (A0).

P30 to P37 | I/O port P3 | Input/output|Vcc2 This is an 8-bit I/O port equivalent to PO.

ABTOAILS Output _These pins output 8 middle-order address bits (As to A15). |

A8/D7, Input/output If the external bus is set as a 16-bit wide multiplexed bus, these

Ag to A15 Output pins input and output data (D7) and output address (A8)
separated in time by multiplexing. They also output address (A9
to A15).

P4oto P47 |1/O port P4 | Inputioutput | Vcc2  Thisis an 8:bit /O port equivalentto PO. |

A16 to A19, Output These pins output A16 to A19 and CSo to CS3 signals. A16 to A19

CSoto CS3 Output are 4 high- order address bits. CSo to CS3 are chip select signals
used to specify an access space.

Note: In this manual, hereafter, Vcc refers to Vcci unless otherwise noted.
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M16C/62 Group (M16C/62P)

Overview

Table 1.1.5 Pin Description (100-pin and 128-pin Packages) (Continued)

Pin name

Signal name

I/0 type

Power supply

Function

P50 to P57

I/O port P5

Input/output

Vccez

This is an 8-bit I/O port equivalent to PO. In single-chip mode, P57
in this port outputs a divide-by-8 or divide-by-32 clock of XiN or a
clock of the same frequency as XCIN as selected by program.
Output WRL/WR, WRH/BHE, RD, BCLK, HLDA, and ALE signals.
WRL/WR and WRH/BHE are switchable in a program. Note that
WRL and WRH are always used as a pair, so as WR and BHE.

B WRL, WRH, and RD selected

If the external data bus is 16 bits wide, data are written to even
addresses when the WRL signal is low, and written to odd
addresses when the WRH signal is low. Data are read out when the
RD signalis low. _

B WR, BHE, and RD selected

Data are written when the WR signal is low, or read out when the
RD signal is low. Odd addresses are accessed when the BHE
signal is low. Use this mode when the external data bus is 8 bits
wide.

The microcomputer goes to a hold state when input to the HOLD
pin is held low. While in the hold state, HLDA outputs a low

level. ALE is used to latch the address. While the input level of the
RDY pin is low, the bus of the microcomputer goes to a wait state.

P60 to P67

I/O port P6

Input/output

Vccl

This is an 8-bit I/O port equivalent to PO. Pins in this port also
function as UARTO and UART1 I/O pins as selected by program.

P70to P77

1/0 port P7

Input/output

Vccel

This is an 8-bit I/O port equivalent to PO (P70 and P71 are N
channel open-drain output). This port can function as input/output
pins for timers AO to A3 when so selected in a program.
Furthermore, P70 to P75, P71, and P72 to P75 can also function as
input/output pins for UART2, an input pin for timer B5, and output
pins for the three-phase motor control timer, respectively.

P8o to P84,
P8s,
P87,
P8s

1/0 port P8

1/0 port P85

Input/output
Input/output

Input/output
Input

Vccl

P80 to P84, P86, and P87 are I/O ports with the same functions as
PO. When so selected in a program, P80 to P81 and P82 to P84 can
function as input/output pins for timer A4 or output pins for the
three-phase motor control timer and INT interrupt input pins,
respectively. P86 and P87, when so selected in a program, both
can function as input/output pins for the subclock oscillator circuit.
In that case, connect a crystal resonator between P86 (XCouT pin)
and P87 (XCIN pin). - o

P8s is an input-only port shared with NMI. An NMI interrupt request
is generated when input on this pin changes state from high to low.
The NMI function cannot be disabled in a program.

A pull-up cannot be set for this pin.

P9o to P97

1/0 port P9

Input/output

Vccl

This is an 8-bit I/O port equivalent to PO. Pins in this port also
function as S1/0O3 and SI/04 1/O pins, Timer BO to B4 input pins, D-
A converter output pins, A-D converter input pins, or A-D trigger
input pins as selected by program.

P10o0 to
P107

1/0 port P10

Input/output

Vcc1

This is an 8-bit 1/0 port equivalent to PO. Pins in this port also
function as A-D converter input pins as selected by program.
Furthermore, P104 to P107 also function as input pins for the key
input interrupt function.

Table 1.1.6 Pin Description (128-pin Package)

Pin name | Signal name| I/O type ZS&"(}?{;‘;EE'V Function
P11oto P117|1/O port P11 | Input/output| Vcc1 This is an 8-bit I/O port equivalent to PO.
P120 to P127| /O port P12 | Inputioutput Vecz | This is an 8-bit IO port equivalenttoPO. |
P130to P137 IO port P13 Inputioutput| vcc, | Thisis an 8-bit IO port equivalentto PO. |
P140, P141 | /O port P14 |Inputfoutput| Vcc1 | This is an 2-bit I/O port equivalentto PO. |
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M16C/62 Group (M16C/62P) Memory

Memory

Figure 1.2.1 is a memory map of the M16C/62P 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 64-Kbyte internal ROM is allocated to the addresses from FO00016 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 10-Kbytes internal RAM is allocated to the addresses from 0040016 to 02BFF16. In addition to storing
data, the internal RAM also stores the stack used when calling subroutines and when interrupts are gener-
ated.

The SRF 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 and M16C/20 Series Software Manual.”
In memory expansion and microprocessor modes, some areas are reserved for future use and cannot be

used by users.

0000016
SFR
, FFE0016
0040016 ,
/
Internal RAM )
/
XXXXX16 ) Special page
100001 Reserved are&Ote L / vector table
Internal RAM Internal ROM 6 £ | N
v xternal area 1
Size Address XXXXX16 Size Address YYYYYi16 2700016 /I
4K bytes 013FF16 48K bytes F400016 R I
eserved area Eorm-o- R eiiole =---
5K bytes 017FF16 64K bytes F000015 2800016 K FFFDC16 E Undefined instruction 3
10K bytes 02BFF16 96K bytes E800016 External area ) E Oyerflow_ E
12K bytes 033FF16 128K bytes E000016 8000016 I' E BRK instruction E
16K bytes 043FF1s 192K bytes DO000016 Reserved area K E Adsd_resls n;atch E
E ingle step E
20K bytes 053FF15 256K bytes | C000015 YYYYY16 (Note2) | E Watchdog timer 3
24K bytes 063FF1s 320K bytes B000O16 /) E 'DBC E
31K bytes 07FFF16 Internal ROM / E ~ e
384K bytes A000016 E NMI E
512K bytes 8000016 FFFFF6L_ FFFFF16 E Reset 3
Note 1: During memory expansion and microprocessor modes, can not be used.
Note 2: In memory expansion mode, can not be used.
Note 3: Shown here is a memory map for the case where the PM10 bit in the PM1
register is “1” and the PM13 bit in the PM1 register is “1”".

Figure 1.2.1. Memory Map
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M16C/62 Group (M16C/62P) 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 bo
. R2 ROH(RO's high bits) ROL(RO's low bits)]
' R3 R1H(R1's high bits]R1L(R1's low bits)| .
b - 1 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
b1s b0
| FLG | Flag register
91_5,-—"“" b8 b7 bOi
NENCEERRRCNEEERRE
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 R2RO0.

(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. Al is the same as
AO.

In some instructions, registers A1 and AO can be combined for use as a 32-bit address register (A1A0).
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M16C/62 Group (M16C/62P) 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.
 Carry Flag (C Flag)
This flag retains a carry, borrow, or shift-out bit that has occurred in the arithmetic/logic unit.
* Debug Flag (D Flag)
The D flag is used exclusively for debugging purpose. During normal use, it must be set to “0".
» 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".
* 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.
* Processor Interrupt Priority Level (IPL)
IPL is configured with three bits, for specification of up to eight processor interrupt priority levels from
level O 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/62 Group (M16C/62P)

SER

Address Register Symbol After reset
000016
000116
000216
000316
000416 | Processor mode register 0 (Note 2) PMO 000000002(CNVss pin is “L")
000000112(CNVss pin is “H")
000516 | Processor mode register 1 PM1 000010002
000616 | System clock control register 0 CMO 010010002
000716 | System clock control register 1 CM1 001000002
ooosis | Chip select control register CSR 000000012
00091 | Address match interrupt enable register AIER XXXXXX002
oooA1s | Protect register PRCR XX0000002
oooBis | Data bank register DBR 0016
ooocis | Oscillation stop detection register (Note 3) CMm2 0000X0002
000D16
oooess | Watchdog timer start register WDTS XX16
000F1s | Watchdog timer control register WDC 00XXXXXX2(Note 4)
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 | Voltage detection register 1 (Note 5) VCR1 000010002
oo1A16 | Voltage detection register 2 (Note 5) VCR2 0016
oo1Bis | Chip select expansion control register CSE 0016
oo1cis | PLL control register O PLCO 0001X0102
001D16
001E16 | Processor mode register 2 PM2 XXX000002
001E16 | Voltage down detection interrupt register DA4INT 0016
002016 | DMAO source pointer SARO XX16
002116 XX16
002216 XX16
002316
002416 | DMAO destination pointer DARO XX16
002516 XX16
002616 XX16
002716
002816 | DMADO transfer counter TCRO XX16
002916 XX16
002A16
002B16
002C16 | DMADO control register DMOCON 00000X002
002D16
002E16
002F16
003016 | DMAL source pointer SAR1 XX16
003116 XX16
003216 XX16
003316
003416 | DMA1 destination pointer DAR1 XX16
003516 XX16
003616 XX16
003716
003816 | DMAL transfer counter TCR1 XX16
003916 XX16
003A16
003B16
003C16 | DMA1 control register DM1CON 00000X002
003D16
003E16
003F16

Note 1: The blank areas are reserved and cannot be accessed 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.

Note 4: The WDCS5 bit is “0” (cold start) immediately after power-on. It can only be set to “1” in a program. It is set to “0” when the input voltag
at the Vcc1 pin drops to Vdet2 or less while the VC25 bit in the VCR2 register is set to “1” (RAM retention limit detection circuit enable

Note 5: This register does not change at software reset, watchdog timer reset and oscillation stop detection reset.
X : Nothing is mapped to this bit
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M16C/62 Group (M16C/62P)

SER

Address

Register

Symbol

After reset

004016

004116

004216

004316

004416

INT3 interrupt control register

INT3IC

XX00X0002

004516

Timer B5 interrupt control register

TB5IC

XXXXX0002

004616

Timer B4 interrupt control register, UART1 BUS collision detection interrupt control register

TB4IC, U1BCNIC

XXXXX0002

004716

Timer B3 interrupt control register, UARTO BUS collision detection interrupt control register

TB3IC, UOBCNIC

XXXXX0002

004816

S1/O4 interrupt control register (S4IC), INT5 interrupt control register

S4IC, INTSIC

XX00X0002

004916

SI/O3 interrupt control register, INT4 interrupt control register

S3IC, INT4IC

XX00X0002

004A16

UART?2 Bus collision detection interrupt control register

BCNIC

XXXXX0002

004B16

DMAQO interrupt control register

DMOIC

XXXXX0002

004Cis

DMAL1 interrupt control register

DM1IC

XXXXX0002

004D16

Key input interrupt control register

KUPIC

XXXXX0002

004E16

A-D conversion interrupt control register

ADIC

XXXXX0002

004F16

UART? transmit interrupt control register

S2TIC

XXXXX0002

005016

UART? receive interrupt control register

S2RIC

XXXXX0002

005116

UARTO transmit interrupt control register

SQTIC

XXXXX0002

005216

UARTAQ receive interrupt control register

SORIC

XXXXX0002

005316

UART1 transmit interrupt control register

S1TIC

XXXXX0002

005416

UART1 receive interrupt control register

S1RIC

XXXXX0002

005516

Timer AOQ interrupt control register

TAOIC

XXXXX0002

005616

Timer Al interrupt control register

TALIC

XXXXX0002

005716

Timer A2 interrupt control register

TA2IC

XXXXX0002

005816

Timer A3 interrupt control register

TA3IC

XXXXX0002

005916

Timer A4 interrupt control register

TA4IC

XXXXX0002

005A16

Timer BO interrupt control register

TBOIC

XXXXX0002

005B16

Timer B1 interrupt control register

TB1IC

XXXXX0002

005C16

Timer B2 interrupt control register

TB2IC

XXXXX0002

005D16

INTO interrupt control register

INTOIC

XX00X0002

005E16

INT1 interrupt control register

INT1IC

XX00X0002

005F16

INT2 interrupt control register

INT2IC

XX00X0002

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

007C1s

007D16

007Ez16

007F16

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

X : Nothing is mapped to this bit
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M16C/62 Group (M16C/62P)

SER

Address

Register

Symbol

After reset

008016

008116

008216

008316

008416

008516

008616

01B016

01Bl1e

01B216

01B316

01B416

Flash identification register

(Note 2)

FIDR

XXXXXX002

01B516

Flash memory control register 1

(Note 2)

FMR1

0X00XX0X2

01B616

01B716

Flash memory control register 0

(Note 2)

FMRO

XX0000012

01B816
01B916
01BA16

Address match interrupt register 2

RMAD2

0016
0016
X016

01BB16

Address match interrupt enable register 2

AIER2

XXXXXX002

01BCis
01BD1s
01BE1e

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

033916

033A16

033B16

033C16

033D16

033E16

033F16

Note 1: The blank areas are reserved and cannot be accessed by users.
Note 2: This register is included in the flash memory version.

X : Nothing is mapped to this bit
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SER

M16C/62 Group (M16C/62P)

Address Register Symbol After reset
034016 | Timer B3, 4, 5 count start flag TBSR 000XXXXX2
034116
034216 | Timer Al-1 register TAl11 XX16
034316 XX16
034416 | Timer A2-1 register TA21 XX16
034516 XX16
034616 | Timer A4-1 register TA41 XX16
034716 XX16
034816 | Three-phase PWM control register 0 INVCO 0016
034916 | Three-phase PWM control register 1 INVC1 0016
034A1s | Three-phase output buffer register 0 IDBO 0016
034B1s | Three-phase output buffer register 1 IDB1 0016
034C1s | Dead time timer DTT XX16
034D1s | Timer B2 interrupt occurrence frequency set counter ICTB2 XX16
034E16
034F16
03501 | Timer B3 register TB3 XX16
035116 XX16
035216 | Timer B4 register TB4 XX16
035316 XX16
035416 | Timer B5 register TB5 XX16
035516 XX16
035616
035716
035816
035916
035A16
03sB1s | Timer B3 mode register TB3MR 00XX00002
035C16 | Timer B4 mode register TBAMR 00XX00002
035D16 | Timer B5 mode register TB5MR 00XX00002
035E16 | Interrupt cause select reqister 2 IFSR2A OOXXXXXX2
035F16 | Interrupt cause select register IFSR 0016
036016 | SI/O3 transmit/receive register S3TRR XX16
036116
036216 | SI/O3 control register S3C 010000002
036316 | SI/O3 bit rate generator S3BRG XX16
036416 | SI/O4 transmit/receive register S4TRR XX16
036516
036616 | SI/O4 control register S4C 010000002
036716 | S|/O4 bit rate generator S4BRG XX16
036816
036916
036A16
036B16
036Cis | UARTO special mode register 4 UOSMR4 0016
036D1s | UARTO special mode register 3 UOSMR3 000X0X0X2
03616 | UARTO special mode register 2 UOSMR2 X00000002
036F16_| UARTO special mode register UOSMR X00000002
037016 | UART1 special mode register 4 U1SMR4 0016
037116 | UART1 special mode register 3 U1SMR3 000X0X0X2
037216 | 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
037616 | UART2 special mode register 2 U2SMR2 X00000002
037716 | UART2 special mode register U2SMR X00000002
037816 | UART2 transmit/receive mode register U2MR 0016
037915 | UART2 bit rate generator U2BRG XX16
037A16 | UART2 transmit buffer register u2TB XXXXXXXX2
037B16 XXXXXXXX2
037c1s | UART2 transmit/receive control register O U2C0 000010002
037D1s | UART2 transmit/receive control register 1 U2C1 000000102
037E16 | UART2 receive buffer register U2RB XXXXXXXX2
037F16 XXXXXXXX2

Note : The blank areas are reserved and cannot be accessed by users.
X : Nothing is mapped to this bit
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SER

M16C/62 Group (M16C/62P)
Address Register Symbol After reset
038016 | Count start flag TABSR 0016
038116 | Clock prescaler reset flag CPSRF OXXXXXXX2
038215 | One-shot start flag ONSF 0016
038315 | Trigger select register TRGSR 0016
038415 | Up-down flag UDF 0016
038516
038616 | Timer AO register TAO XX16
038716 XX16
038816 | Timer Al register TAl XX16
038916 XX16
038A16 | Timer A2 register TA2 XX16
038B16 XX16
038C1s | Timer A3 register TA3 XX16
038D16 XX16
038E16 | Timer A4 register TA4 XX16
038F16 XX16
039016 | Timer BO register TBO XX16
039116 XX16
039216 | Timer B1 register TB1 XX16
039316 XX16
039415 | Timer B2 register B2 XX16
039516 XX16
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 TA3MR 0016
039A15 | Timer A4 mode register TAAMR 0016
039815 | Timer BO mode register TBOMR 00XX00002
039C16 | Timer B1 mode register TBIMR 00XX00002
039D16 | Timer B2 mode register TB2MR 00XX00002
039E1s | Timer B2 special mode register TB2SC XXXXXX002
039F16
03A016 | UARTO transmit/receive mode register UOMR 0016
03Al16 | UARTO bit rate generator UOBRG XX16
03A216 | UARTO transmit buffer register uoTB XXXXXXXX2
03A316 XXXXXXXX2
03A416 | UARTO transmit/receive control register 0 U0oCo 000010002
03A516 | UARTO transmit/receive control register 1 uoC1 000000102
03A616 | UARTO receive buffer register UORB XXXXXXXX2
03A716 XXXXXXXX2
03A816 | UART1 transmit/receive mode register UiMR 0016
03A916 | UART1 bit rate generator U1BRG XX16
03AA1 | UARTL1 transmit buffer register ulTB XXXXXXXX2
03AB16 XXXXXXXX2
03Acis | UART1 transmit/receive control register O Ul1Co 000010002
03AD16 | UART1 transmit/receive control register 1 UlC1 000000102
03AE1s | UARTL receive buffer register U1RB XXXXXXXX2
03AF16 XXXXXXXX2
03B016 | UART transmit/receive control register 2 UCON X00000002
03B1l16
03B216
03B316
03B416
03B516
03B616
03B716
038816 | DMAO request cause select register DMOSL 0016
03B916
o3BAs | DMAL request cause select register DM1SL 0016
03BB16
038C16| CRC data register CRCD XX16
03BD16 XX16
03BE1s | CRC input register CRCIN XX16
03BF16

Note : The blank areas are reserved and cannot be accessed by users.
X : Nothing is mapped to this bit
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M16C/62 Group (M16C/62P)

SER

Address Register Symbol After reset
03C01s | A-D register 0 ADO XXXXXXXX2
03C116 XXXXXXXX2
03C216 | A-D register 1 AD1 XXXXXXXX2
03C316 XXXXXXXX2
03C416 | A-D register 2 AD2 XXXXXXXX2
03C516 XXXXXXXX2
03cés | A-D register 3 AD3 XXXXXXXX2
03C716 XXXXXXXX2
03C816 | A-D register 4 AD4 XXXXXXXX2
03C916 XXXXXXXX2
03CA1s | A-D register 5 AD5 XXXXXXXX2
03CBus XXXXXXXX2
o03ccis | A-D register 6 AD6 XXXXXXXX2
03CD16 XXXXXXXX2
03CEis | A-D register 7 AD7 XXXXXXXX2
03CF16 XXXXXXXX2
03D016
03D116
03D216
03D316
03D416 | A-D control register 2 ADCON2 0016
03D516
03p61s | A-D control register 0 ADCONO 00000XXX2
03D716 | A-D control register 1 ADCON1 0016
03D81s | D-A register 0 DAO XX16
03D916
03DA1s | D-A register 1 DAl XX16
03DB16
o3pcis | D-A control register DACON 0016
03DD16
03DE1s | Port P14 control register PC14 XX00XXXX2
03DF16 | Pull-up control register 3 PUR3 0016
03E016 | Port PO register PO XX16
03e11s_| Port P1 register P1 XX16
03e216 | Port PO direction register PDO 0016
03e316 | Port P1 direction register PD1 0016
03e415 | Port P2 register P2 XX16
03516 | Port P3 register P3 XX16
03e616 | Port P2 direction register PD2 0016
03E716 | Port P3 direction register PD3 0016
03esis | Port P4 register P4 XX16
03E916 | Port P5 register P5 XX16
03EA1s | Port P4 direction register PD4 0016
03eB1s | Port P5 direction register PD5 0016
03EC16 | Port P6 register P6 XX16
03eD1s | Port P7 register P7 XX16
03eEws | Port P6 direction register PD6 0016
03EF16 | Port P7 direction register PD7 0016
o3rois | Port P8 register P8 XX16
o3rFue | Port P9 register P9 XX16
o3r2i6 | Port P8 direction register PD8 00X000002
03F316 | Port P9 direction register PD9 0016
03r416 | Port P10 register P10 XX16
03r516 | Port P11 register P11 XX16
03r61s | Port P10 direction register PD10 0016
03F716 | Port P11 direction register PD11 0016
03Fsis | Port P12 register P12 XX16
03F916 | Port P13 register P13 XX16
o3FAs | Port P12 direction register PD12 0016
03FBis | Port P13 direction register PD13 0016
o3rcis | Pull-up control register 0 PURO 0016
03rFD1s | Pull-up control register 1 PUR1 000000002

(Note 2)
000000102
o03rEis | Pull-up control register 2 PUR2 0016
03FF16 | Port control register PCR 0016

Note 1: The blank areas are reserved and cannot be accessed by users.
Note 2: At hardware reset 1 or hardware reset 2, the register is as follows:
« “000000002" where “L" is inputted to the CNVss pin
« “000000102" where “H” is inputted to the CNVss pin
At software reset, watchdog timer reset and oscillation stop detection reset, the register is as follows:
« “000000002" where the PM01 to PMOO bits in the PMO register are “002" (single-chip mode)
« “000000102" where the PMO1 to PMOO bits in the PMO register are “012" (memory expansion mode) or
“112" (microprocessor mode)

X : Nothina is manped to this bit
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M16C/62 Group (M16C/62P) Electrical Characteristics

Electrical Characteristics

Table 1.5.1. Absolute Maximum Ratings

Symbol Parameter Condition Rated value Unit
Vcet, Veez2 | Supply voltage Vceci1=AVce -0.3t06.5 \4
Vce2 Supply voltage Veez -0.3to Vcci1+0.1 \%
AVcc Analog supply voltage Vcci=AVcc -0.3t0 6.5 \

Input RESET, CNVss, BYTE,
voltage P6o to P67, P72 to P77, P8o to P87,
P90 to P97, P10o to P107, P11o to P117, -0.3 to Vcci1+0.3 \%
P14o0, P141,
Vi VREF, XIN
P0Oo to P07, Ploto P17, P20 to P27,
P30 to P37, P4o to P47, P5o to P57, -0.310 Veez+0.3 v
P120 to P127, P130 to P137
P70, P71 -0.3t06.5 \Y
Output P60 to P67, P72 to P77, P8o to P84,
voltage P86, P87, P9o to P97, P100 to P107, -0.3 to Vcc1+0.3 Vv
P1loto P117, P14o, P141,
Xout
Vo
POo to P07, P1o to P17, P20 to P27,
P30 to P37, P4o to P47, P50 to P57, -0.3 to Vec2+0.3 v
P120 to P127, P130 to P137
P70, P71 -0.3t0 6.5 \
Pd Power dissipation Topr=25C 300 mw
Topr Operating ambient temperature -20t0 85 / -40to 85 c
Tstg Storage temperature -65 to 150 °
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M16C/62 Group (M16C/62P) Electrical Characteristics

Table 1.5.2. Recommended Operating Conditions (Note 1)

Standard .
Symbol Parameter Min Typ Viax Unit
Vccei, Veez | Supply voltage(Veci2vece?) 2.7 5.0 55 \%
AVce Analog supply voltage Vcel Vv
Vss Supply voltage 0 \%
AVss Analog supply voltage 0 \%
HIGH input P31 to P37, P4o to P47, P50 to P57, P120 to P127, P130 to P137 0.8Vcc2 Vcez \%
voltage POo to P07, P1o to P17, P20 to P27, P30 (during single-chip mode) | 0.8Vcc2 Vccz Vv
POo to P07, P1o to P17, P20 to P27, P30 0.5Vces Vees v
ViH (data input during memory expansion and microprocessor modes) '
P60 to P67, P72 to P77, P8o to P87, P9o to P97, P100 to P107,
P11oto P117, P14o, P141, 0.8vcel Veel v
XIN, RESET, CNVss, BYTE
P70, P71 0.8Vcc1 6.5 \
LOW input P31 to P37, P4o to P47, P50 to P57, P120 to P127, P130 to P137 0 0.2Vce2 V]
voltage POo to P07, P1o to P17, P20 to P27, P3o (during single-chip mode) 0 0.2Vcez \Y
POo to P07, P1o to P17, P20 to P27, P30
\Y g P ' : ) 0
* (data input during memory expansion and microprocessor modes) 0.16Vcea v
P60 to P67, P70 to P77, P8o to P87, P9o to P97, P100 to P107, v
P11oto P117, P14o0, P141, 0 0.2Vcc1
XIN, RESET, CNVss, BYTE

HIGH peak output POo to P07, P1o to P17, P20 to P27,P30to P37,
10H (peak) current P40 to P47, P50 to P57, P60 to P67,P72t P77, -10.0 mA
P8o to P84,P86,P87,P90 to P97,P100 to P107,
P11oto P117, P120to P127, P13o0to P137, P140, P141
HIGH average P0Oo to P07, P1o to P17, P20 to P27,P30t P37,
10H (avg) output current P40 to P47, P50 to P57, P6o to P67,P721t0 P77, -5.0 mA
P8o to P84,P86,P87,P90 to P97,P100 to P107,
P1loto P117, P120 to P127, P130 to P137, P140, P141

LOW peak output P0o to P07, P1o to P17, P20 to P27,P30t P37,
loL (peak) current P40 to P47, P50 to P57, P6o to P67,P70t0 P77, 10.0 mA
P8o to P84,P86,P87,P90 to P97,P100 to P107,
P1loto P117, P120 to P127, P130 to P137, P14o0, P141
LOW average P0Oo to P07, P1o to P17, P20 to P27,P30t P37,
loL (avg) output current P40 to P47, P50 to P57, P60 to P67,P70t P77, 5.0 mA
P8o to P84,P86,P87,P90 to P97,P100 to P107,
P1loto P117, P120 to P127, P130 to P137, P14o0, P141

F(Xm) Main clock input oscillation frequency Vce1=3.0to 5.5V 0 16 MHz
(Note 4) Vcei=2.7 to 3.0V 0 20 X Vcci-44 | MHz

f (XcIN) Sub-clock oscillation frequency 32.768 50 kHz
f (Ring) Ring oscillation frequency 1 MHz
f(PLL) PLL clock oscillation frequency (Note 4) Vcc1=3.0to 5.5V 10 24 MHz
Vce1=2.7 to 3.0V 10 46.671)1(6Vcc1- MHz

f (BCLK) CPU operation clock 0 24 MHz
Tsu(PLL) PLL frequency synthesizer stabilization wait time Vce1=5.0vV 20 ms
Vce1=3.0V 50 ms

Note 1: Referenced to Vcc = Vec1 = Vee2 = 2.7 to 5.5V at Topr = -20 to 85 °C / -40 to 85 °C unless otherwise specified.

Note 2: The mean output current is the mean value within 100ms.

Note 3: The total loL (peak) for ports PO, P1, P2, P8e, P87, P9, P10, P11, P140 and P141 must be 80mA max. The total loL (peak)
for ports P3, P4, P5, P6, P7, P8o to P84, P12, and P13 must be 80mA max. The total loH (peak) for ports PO, P1, and P2
must be -40mA max. The total IoH (peak) for ports P3, P4, P5, P12, and P13 must be -40mA max. The total IoH (peak) for
ports P6, P7, and P8o to P84 must be -40mA max. The total loH (peak) for ports P86, P87, P9, P10, P11, P140, and P141
must be -40mA max.

Note 4: Relationship between main clock oscillation frequency, PLL clock oscillation frequency and supply voltage.

¥ ~ . .

§ Main clock input oscillation frequency B PLL clock oscillation frequency

= = 46.67 x Vcc1-116MHz

o >

H 20 X Vcc1-44MHz o

=l g 3

g g .

§ 16.0f------ \ ,,,,,, . £ :

= £

g 10.0f--------- @ 10.0f---------

© =

o ©

2 b}

- &

4 —

z =

= 00 : L oo : : :

2.7 3.0 55 2.7 3.0 55

Vecei1[V] (main clock: no division) Vece1[V] (PLL clock oscillation)
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M16C/62 Group (M16C/62P) Electrical Characteristics

Table 1.5.3. A-D Conversion Characteristics (Note 1)

. . Standard .
Symbol Parameter Measuring condition - Unit
Min. | Typ. | Max.
- Resolution VREF =Vcc1 10 | Bits
ANo to AN7 input +3 LSB
VREF= -
Veel= ANEXO0, ANEX1 input
Integral 5v ~ |External operation amp
INL non- 10 bit connection mode 7 | LSB
linearity ! ANoo to ANo7 input
error AN20 to AN27 input
AN AN7 i
VREF= 0 to AN7 input +5 LSB

Vcei= | ANEXO, ANEX1 input
3.3V External operation amp

connection mode 7 | LSB
ANoo to ANo7 input
AN20 to AN27 input
8 hit Vrer =Vcc1=3.3V +2 LSB
ANo to AN7 input +3 LSB
VREF=

ANEXO, ANEX1 input

Veer= External operation amp
5V : +7 LSB
Absolute . connection mode
- accurac 10 bit ANoo to ANo7 input
y AN20 to AN27 input
ANo to AN7 input 5 LSB
VREF=
Vcei= | ANEXO, ANEX1 input
3.3V External operation amp
connection mode 7 LSB
ANoo to ANo7 input
AN20 to AN27 input
8 hit VRer =Vcc1=3.3V +2 LSB
DNL Differential non-linearity error +1 LSB
- Offset error +3 LSB
- Gain error +3 LSB
Ruapper | Ladder resistance VREF =Vcc1 10 40 | kQ
tconv Conversion time(10bit), Sample & hold VREF =Vcc1=5V, gAD=10MHz 3.3 us
function available
tconv Conversion time(8bit), Sample & hold VREF =Vcc1=5V, gAD=10MHz 2.8 us
function available
tsamp Sampling time 0.3 us
VREF Reference voltage 2.0 Vcer| V
Via Analog input voltage 0 Vrer | V
Note 1: Referenced to Vcci1=AVcc=VRerF=3.3 to 5.5V, Vss=AVss=0V at Topr = -20 to 85 °C / -40 to 85 °C unless otherwise

specified.

Note 2: If Vcc1 > Vecez, do not use ANoo to ANo7 and AN20 to AN27 as analog input pins.

Note 3: AD operation clock frequency (JADp frequency) must be 10 MHz or less. And divide the fap if Vccu is less than 4.2V,
and make @AD frequency equal to or lower than fap/2.

Note 4: A case without sample & hold function turn @ap frequency into 250 kHz or more in addition to a limit of Note 3.
A case with sample & hold function turn @AD frequency into 1IMHz or more in addition to a limit of Note 3.

Table 1.5.4. D-A Conversion Characteristics (Note 1)

. . Standard :
Symbol Parameter Measuring condition Min. | Typ. | Max. Unit
- Resolution 8 Bits
- Absolute accuracy 1.0 %
tsu Setup time 3 us
Ro Output resistance 4 10 20 kQ
IvRer Reference power supply input current (Note 2) 15 mA
Note 1: Referenced to Vcc1=VRErF=3.3 to 5.5V, Vss=AVss=0V at Topr = -20 to 85 °C / -40 to 85 °C unless otherwise
specified.

Note 2: This applies when using one D-A converter, with the D-A register for the unused D-A converter set to “0016”". The
A-D converter’s ladder resistance is not included. Also, when D-A register contents are not “0016”, the current
IVREF always flows even though Vref may have been set to be unconnected by the A-D control register.
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M16C/62 Group (M16C/62P) Electrical Characteristics

Table 1.5.5. Flash Memory Version Electrical Characteristics (Note 1) 100 times guarantee article

Symbol Parameter Measuring condition , Standard Unit
Min. Typ. Max
- Word program time 30 200 us
- Block erase time 1 4 s
- Erase all unlocked blocks time 1Xn 4Xn s
- Lock bit program time 30 200 ps
tes Flash memory circuit stabilization wait time 15 us

Note 1: Referenced to Vcc1=4.5 to 5.5V, 3.0 to 3.6V at Topr = 0 to 60 °C unless otherwise specified.
Note 2: n denotes the number of block erases.

Table 1.5.6. Flash Memory Version Electrical Characteristics (Note 1) 10,000 times guarantee article
(blockl and block A(Note 3))

Symbol Parameter Measuring condition —— Standard Unit
Min. Typ. Max
- Word program time 30 T.B.D Us
- Block erase time 1 T.B.D s
- Erase all unlocked blocks time 1Xn T.B.D S
- Lock bit program time 30 T.B.D ps
tes Flash memory circuit stabilization wait time 15 us

Note 1: Referenced to Vcc1=4.5 to 5.5V, 3.0 to 3.6V at Topr = 0 to 60 °C unless otherwise specified.

Note 2: n denotes the number of block erases.

Note 3: Shown here are the rated values for block 1 and block A when they have been programmed and erased more
than 1,000 times. The rated values up to 1,000 times of programming and erasure are the same for all blocks
as those products that are guaranteed of 100 times of programming and erasure.

Table 1.5.7. Flash Memory Version Program/Erase Voltage and Read Operation Voltage Characteristics
(at Topr =0 to 60°C)

Flash program, erase voltage Flash read operation voltage

Vcc1i=3.3V+0.3Vor50V+05V Vcci1=2.7t0 5.5V
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M16C/62 Group (M16C/62P) Electrical Characteristics

Table 1.5.8. Low Voltage Detection Circuit Electrical Characteristics (Note 1)

Symbol Parameter Measuring condition ____ Standard Unit
Min. Typ. Max.

Vdet4 Voltage down detection voltage (Note 1) 3.3 3.8 4.4 \Y

Vdet3 Reset level detection voltage (Notes 1, 2) 2.2 2.8 3.6 \%

Vdet3s Low voltage reset retention voltage Vece=0.8to 5.5V 08 v

Vdet3r Low voltage reset release voltage (Note 3) 2.2 29 4.0 vV

Vdet2 RAM retention limit detection voltage (Note 1) 1.4 2.0 2.7 Vv

Note 1: Vdet4 > Vdet3 > Vdet2

Note 2: Where reset level detection voltage is less than 2.7 V, if the supply power voltage is greater than the reset level detection voltage, the
operation at f(BCLK) < 10MHz is guaranteed.

Note 3: Vdet3r > Vdet3 is not guaranteed.

Table 1.5.9. Power Supply Circuit Timing Characteristics

Symbol Parameter Measuring condition i Standard Unit
Min. Typ. Max.
td(P-R) Time for internal power supply stabilization during powering-on 2 ms
td(R-S) STOP release time 150 us
Vce1=2.7 to 5.5V
td(W-S) | Low power dissipation mode wait mode release time 150 us
td(M-L) Time for internal power supply stabilization when main clock oscillation starts 50 Us
td(S-R) Hardware reset 2 release wait time Vcei=Vdet3r to 5.5V 6 (Note) 20 ms
td(E-A) | Low voltage detection circuit operation start time Vee1=2.7 to 5.5V 20 us

Note : When Vcc1 = 5V

Vcei Vdet3r _._
et
' td(S-R)
Interrupt for
stop mode
release ‘
Py clock 5 TUAATARTILAAILAT
- i
td(R-S)
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M16C/62 Group (M16C/62P) Electrical Characteristics (Vcc1 = Vcez2 = 5V)

Vcci=Vcec2 =5V

Table 1.5.10. Electrical Characteristics (Note 1)

Symbol Parameter Measuring condition ___ Standard Unit
Min. Typ. Max.
HIGH output |P60 to P67,P72 to P77,P80 to P84,P86,P87,P90 to P97, loH=-5MA
v voltage P100 to P107,P110 to P117,P140,P141 OH=->m veei-2.0 Veer v
OH
PO0o to P07,P10 to P17,P20 to P27,P30 to P37, _
P4o to P47,P50 to P57,P120 to P127,P130to P137 | 1O="5SMA(Note 2) veez-2.0 vee2
HIGH output |P6o to P67,P72 to P77,P8o to P84,P86,P87,P90 to P97, loH=-200UA Veci-0.3 veet
Vo voltage P100 to P107,P110 to P117,P140,P141 OH=-200u v
PO0o to P0O7,P1o to P17,P20 to P27,P30 to P37, loH=-200pA(Note 2)
P40 to P47,P50 to P57,P120 to P127,P130 to P137 Vee2-0.3 veez
HIGHPOWER loH=-1mA Vce:-2.0 Vcel
HIGH output voltage Xout \%
VoH LOWPOWER loH=-0.5mA Vcci-2.0 Vcel
HIGH output voltage Xcout | HIGHPOWER With no load applied 2.5 v
LOWPOWER With no load applied 1.6
LOW output P60 to P67,P70 to P77,P80 to P84,P86,P87,P90 to P97, loL=5mA 2.0
VoL voltage P10o0 to P107,P110 to P117,P140,P141 ) v
P0o to P07,P10 to P17,P20 to P27,P30 to P37
: - ' ’ loL=5mA(Note 2 20
P4o to P47,P50 to P57,P120 to P127,P130 to P137 | 'O omANOte 2)
LOW output [P6o to P67,P70 to P77,P80 to P84,P86,P87,P90 to P97, _
v voltage P100 to P107,P110 to P117,P140,P141 101=200pA 0.45 v
oL PO0o to P07,P10 to P17,P20 to P27,P30 to P37, _
Pdo to P47,P50 to P57,P120 to P127,P130 to P137 | '0-"200HA(Note 2) 045
loL=1mA 2.0
VoL LOW output voltage Xout HIGHPOWER \V2
LOWPOWER loL=0.5mA 2.0
With no load applied 0
LOW output voltage Xcour |_MIGHPOWER , pp. \Y
LOWPOWER With no load applied 0
Hysteresis HOLD, RDY, TAOIN to TA4IN, -
v TBOIN to TB5IN, INTo to INT5, NMI,
T+VT-
ADTRG, CTSo to CTS2, SCL, SDA, 0.2 1.0 \Y
CLKo to CLK4,TA20ouT to TAdourT,
Klo to KI3, RxDo to RxD2, SIN3, SiN4
VT+VT- Hysteresis ~ RESET 0.2 22 \Y
HIGH input POo to P0O7,P10 to P17,P20 to P27,P30 to P37,
current P40 to P47,P50 to P57,P60 to P67,P70 to P77,
IiH P8o to P87,P90 to P97,P100 to P107,P110 to P117, | =5y 5.0 LA
P120 to P127,P130 to P137,P140,P141,
XN, RESET, CNVss, BYTE
LOW input ~ POo to P0O7,P1o to P17,P20 to P27,P30 to P37,
current P40 to P47,P50 to P57,P60 to P67,P70 to P77,
I P8o to P87,P90 to P97,P100 to P107,P110to P117, | v=ov -5.0 PA
P120 to P127,P130 to P137,P140,P141,
XN, RESET, CNVss, BYTE
ReuLLUP | pyll-up POo to P07,P10 to P17,P20 to P27,P30 to P37,
resistance P4o to P47,P50 to P57,P60 to P67,P72 to P77, _
P80 to P84,P86,P87,P9 to P97,P100 to P107, Vi=ov 30 50 170 ka
P1loto P117,P120 to P127,P130 to P137,P140,P141
RixiN Feedback resistance XN 15 MQ
RixcIN Feedback resistance ~ XciN 15 MQ
VRAM RAM retention voltage At stop mode 2.0 \

Note 1: Referenced to Vcc=Vcci1=Vcc2=4.2 to 5.5V, Vss=0V at Topr = -20 to 85 °C / -40 to 85 °C, f(BCLK)=24MHz unless otherwise specified.
Note 2: Where the product is used at Vcc1 =5 V and Vccz = 3V, refer to the 3 V version value for the pin specified value on the Vccz port side.
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M16C/62 Group (M16C/62P) Electrical Characteristics (Vcc1 = Vee2 = 5V)

Vcci1=Vcecz2 =5V

Table 1.5.11. Electrical Characteristics (2) (Note 1)

Symbol Parameter Measuring condition i Standard Unit
Min. Typ. Max.
In single-chip mode, the output | Mask ROM f(BCLK)=24MHz, 14 20 mA
pins are open and other pins are No division, PLL operation
Vss ivisi i illati
No division, Ring oscillation 1 mA
Flash memory f(BCLK)=24MHz,
No division, PLL operation 18 27 mA
No division, Ring oscillation 1.8 mA
Flash memory f(BCLK)=10MHz
! 15 mA
Program Vce1=5.0V
Flash memory f(BCLK)=10MHz, 25 mA
Erase Vce1=5.0V
Mask ROM f(XciN)=32kHz, VA
Low power dissipation mode, 25
lcc Power supply current ROM(Note 3)
(Vcc1=4.0 to 5.5V)
Flash memo f(BCLK)=32kHz,
k4 Low power dissipation mode, 25 HA
RAM(Note 3)
f(BCLK)=32kHz
Low power dissipation mode, 420 HA
Flash memory(Note 3)
Ring oscillation,
Wait mode 50
f(BCLK)=32kHz,
Wait mode (Note 2), 7.5
Mask ROM Oscillation capacity High
Flash memory f(BCLK)=32kHz,
Wait mode(Note 2), 2.0 HA
Oscillation capacity Low
Stop mode.
’ 0.8 3.0
Topr=25°C WA
Idet4 Voltage down detection dissipation current (Note 4) 0.7 4 HA
Idet3 Reset area detection dissipation current (Note 4) 12 8 | HA
Idet2 RAM retention limit detection dissipation current (Note 4) 11 6

Note 1: Referenced to Vcc=Vcci=Vcc2=4.2 to 5.5V, Vss=0V at Topr = -20 to 85 °C / -40 to 85 °C, f(BCLK)=24MHz unless otherwise specified.
Note 2: With one timer operated using fc32.
Note 3: This indicates the memory in which the program to be executed exists.
Note 4: Idet is dissipation current when the following bit is set to “1” (detection circuit enabled).
Idetd: VC27 bit of VCR2 register
Idet3: VC26 bit of VCR2 register
Idet2: VC25 bit of VCR2 register
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M16C/62 Group (M16C/62P) Electrical Characteristics (Vcc1 = Vcez2 = 5V)

Vcci1=Vcece2 =5V

Timing Requirements
(Vce1 =Vceez2 =5V, Vss =0V, at Topr =— 20 to 85°C / — 40 to 85°C unless otherwise specified)

Table 1.5.12. External Clock Input (XIN input)

Standard .
Symbol Parameter - Unit
y Min. Max.
te External clock input cycle time 62.5 ns
tw(H) External clock input HIGH pulse width 25 ns
tw(L) External clock input LOW pulse width 25 ns
tr External clock rise time 15 ns
tf External clock fall time 15 ns
Table 1.5.13. Memory Expansion Mode and Microprocessor Mode
Standard .
Symbol Parameter Min. | Max. Unit
tac1(RD-DB) Data input access time (for setting with no wait) (Note 1) ns
tac2(RD-DB) Data input access time (for setting with wait) (Note 2) ns
tac3(RD-DB) Data input access time (when accessing multiplex bus area) (Note 3) ns
tsu(DB-RD) Data input setup time 40 ns
fsuRDY-BCLK) | RDY input setup time =0 ns
tsu(HoLD-BCLK)| HOLD input setup time 40 ns
th(RD-DB) Data input hold time 0 ns
th(8CLK -RDY) | RDY input hold time 0 ns
th(BCLK-HOLD) | HOLD input hold time 0 ns
tdecLk-HLDA) | HLDA output delay time 40 ns
Note 1: Calculated according to the BCLK frequency as follows:
0.5 X 10°
fBCLK) " [ns]
Note 2: Calculated according to the BCLK frequency as follows:
n-0.5) X 109 . . . . . .
(=05 X10° _ 45 n is “2” for 1-wait setting, “3” for 2-wait setting and “4” for 3-wait
f(BCLK) [ns] .
setting.
Note 3: Calculated according to the BCLK frequency as follows:
(n-0.5) X 10°
f(BCLK) [ns] nis “2” for 2-wait setting, “3” for 3-wait setting.
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M16C/62 Group (M16C/62P) Electrical Characteristics (Vcc1 = Vee2 = 5V)

Vcclr=\Vcce2=5V

Timing Requirements
(Vcecir =Veez2 =5V, Vss = 0V, at Topr =— 20 to 85°C / — 40 to 85°C unless otherwise specified)

Table 1.5.14. Timer A Input (Counter Input in Event Counter Mode)

Standard
Symbol Parameter Min. Max. Unit
te(TA) TAIIN input cycle time 100 ns
tw(TAH) TAIIN input HIGH pulse width 40 ns
tw(TAL) TAIIN input LOW pulse width 40 ns
Table 1.5.15. Timer A Input (Gating Input in Timer Mode)
Standard
Symbol Parameter Min. Max. Unit
te(TA) TAIiIN input cycle time 400 ns
tw(TAH) TAIIN input HIGH pulse width 200 ns
tw(TAL) TAIN input LOW pulse width 200 ns
Table 1.5.16. Timer A Input (External Trigger Input in One-shot Timer Mode)
Standard )
Symbol Parameter i, Mo, Unit
te(TA) TAIN input cycle time 200 ns
tw(TAH) TAIIN input HIGH pulse width 100 ns
tw(TAL) TAIIN input LOW pulse width 100 ns

Table 1.5.17. Timer A Input (External Trigger Input in Pulse Width Modulation Mode)

Standard )

Symbol Parameter Min. Ma. Unit
tw(TAH) TAIIN input HIGH pulse width 100 ns
tw(TAL) TAIIN input LOW pulse width 100 ns

Table 1.5.18. Timer A Input (Counter Increment/decrement Input in Event Counter Mode)

Standard .

Symbol Parameter Min. Max. Unit
te(UP) TAiouT input cycle time 2000 ns
tw(UPH) TAiouT input HIGH pulse width 1000 ns
tw(UPL) TAiouT input LOW pulse width 1000 ns
tsu(UP-TiN) TAiouT input setup time 400 ns
th(TIN-UP) TAiouT input hold time 400 ns

Table 1.5.19. Timer A Input (Two-phase Pulse Input in Event Counter Mode)

Standard .

Symbol Parameter Min. Max. Unit
te(TA) TAIIN input cycle time 800 ns
tsu(TAIN-TAouT) | TAiouT input setup time 200 ns
tsu(TAouT-TAIN) | TAIIN input setup time 200 ns
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M16C/62 Group (M16C/62P) Electrical Characteristics (Vcc1 = Vcez2 = 5V)

Vcci=Vcec2 =5V

Timing Requirements
(Vcel =Vceez =5V, Vss =0V, at Topr =— 20 to 85°C / — 40 to 85°C unless otherwise specified)

Table 1.5.20. Timer B Input (Counter Input in Event Counter Mode)

Standard )
Symbol Parameter Min. Mo Unit
te(TB) TBiIN input cycle time (counted on one edge) 100 ns
tw(TBH) TBiIN input HIGH pulse width (counted on one edge) 40 ns
tw(TBL) TBiIN input LOW pulse width (counted on one edge) 40 ns
te(TB) TBIIN input cycle time (counted on both edges) 200 ns
tw(TBH) TBiiN input HIGH pulse width (counted on both edges) 80 ns
tw(TBL) TBiIN input LOW pulse width (counted on both edges) 80 ns
Table 1.5.21. Timer B Input (Pulse Period Measurement Mode)
Symbol Parameter - Standard Unit
Min. Max.
te(TB) TBiIN input cycle time 400 ns
tw(TBH) TBiN input HIGH pulse width 200 ns
tw(TBL) TBiIN input LOW pulse width 200 ns
Table 1.5.22. Timer B Input (Pulse Width Measurement Mode)
Symbol Parameter - Standard Unit
Min. Max.
te(TB) TBiIN input cycle time 400 ns
tw(TBH) TBiN input HIGH pulse width 200 ns
tw(TBL) TBiIN input LOW pulse width 200 ns
Table 1.5.23. A-D Trigger Input
Symbol Parameter - Standard Unit
Min. Max.
te(AD) 'ADTRG input cycle time (trigger able minimum) 1000 ns
tw(ADL) 'ADTRG input LOW pulse width 125 ns
Table 1.5.24. Serial I/0
Standard .
Symbol Parameter - Unit
Min. Max.
te(cK) CLKi input cycle time 200 ns
tw(CKH) CLKi input HIGH pulse width 100 ns
tw(CKL) CLKi input LOW pulse width 100 ns
td(c-Q) TxDi output delay time 80 ns
th(C-Q) TxDi hold time 0 ns
tsu(D-C) RxDi input setup time 30 ns
th(C-D) RxDi input hold time 90 ns
Table 1.5.25. External Interrupt INTi Input
Standard .
Symbol Parameter - Unit
Min. Max.
tw(INH) INTi input HIGH pulse width 250 ns
tw(INL) INTi input LOW pulse width 250 ns
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M16C/62 Group (M16C/62P) Electrical Characteristics (Vcc1 = Vee2 = 5V)

Vcci1=Vcece =5V

Switching Characteristics
(Vcecr =Veez =5V, Vss =0V, at Topr =—20to 85°C /- 40to 85°C unless otherwise specified)

Table 1.5.26. Memory Expansion and Microprocessor Modes (for setting with no wait)

Symbol Parameter Measuring condition Misr:?ndal\;lix. Unit
td(BCLK-AD) Address output delay time 25 ns
th(BCLK-AD) Address output hold time (refers to BCLK) 4 ns
th(RD-AD) Address output hold time (refers to RD) 0 ns
th(WR-AD) Address output hold time (refers to WR) (Note 2) ns
td(BCLK-CS) Chip select output delay time 25 ns
th(BCLK-CS) Chip select output hold time (refers to BCLK) 4 ns
tdeck-aLe) | ALE signal output delay time 25 ns
thiecLk-ALE) | ALE ?ignal output hold ti-me Figure 1.5.1 _4 ns
td(BCLK-RD) RD signal output delay time 25 ns
th(BCLK-RD) RD signal output hold time 0 ns
tdeck-wr) | WR signal output delay time 25 ns
th@ck-wr) | WR signal output hold time 0 ns
td(BCLK-DB) Data output delay time (refers to BCLK) 40 ns
th(BCLK-DB) Data output hold time (refers to BCLK)(Note 3) 4 ns
td(DB-WR) Data output delay time (refers to WR) (Note 1) ns
th(WR-DB) Data output hold time (refers to WR)(Note 3) (Note 2) ns
Note 1: Calculated according to the BCLK frequency as follows:

0.5X10° o
f(BCLK) [ns] f(BCLK) is 12.5MHz or less.
Note 2: Calculated according to the BCLK frequency as follows:
0.5 X 109
feek). 0 [ns]
Note 3: This standard value shows the timing when the output is off,
and does not show hold time of data bus.
Hold time of data bus varies with capacitor volume and pull-up
(pull-down) resistance value. R
Hold time of data bus is expressed in DBi |
=—CR XIn (1 —VoL/ Vcc?) C
by a circuit of the right figure. l
For example, when VoL = 0.2Vcc2, C = 30pF, R = 1kQ, hold time o

of output “L” level is
t=—30pF X 1kQ X In (1 — 0.2Vcc2/ Vcez)
=6.7ns.

PO
P1

P2 30pF

P3

P4 ;

P5
P6
P7

P9
P10

Figure 1.5.1. Ports PO to P10 Measurement Circuit
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M16C/62 Group (M16C/62P) Electrical Characteristics (Vcc1 = Vcez2 = 5V)

Vccilr=\Vcce2=5V

Switching Characteristics
(Vcci1 =Vceez =5V, Vss =0V, at Topr =— 20 to 85°C / — 40 to 85°C unless otherwise specified)

Table 1.5.27. Memory Expansion and Microprocessor Modes
(for 1- to 3-wait setting and external area access)

Symbol Parameter Measuring condition MiSntfalndal\;I(;X. Unit
td(BCLK-AD) Address output delay time 25 ns
th(BCLK-AD) Address output hold time (refers to BCLK) 4 ns
th(RD-AD) Address output hold time (refers to RD) 0 ns
th(WR-AD) Address output hold time (refers to WR) (Note 2) ns
tdBCLK-CS) Chip select output delay time 25 ns
th(eCLK-CS) Chip select output hold time (refers to BCLK) 4 ns
taecik-ae) | ALE signal output delay time 25 ns
thecLk-aLe) | ALE signal output hold time Figure 1.5.1 4 ns
td(BCLK-RD) RD signal output delay time 25 ns
th(BCLK-RD) RD signal output hold time 0 ns
taeck-wr) | WR signal output delay time 25 ns
theck-wr) | WR signal output hold time 0 ns
td(BCLK-DB) Data output delay time (refers to BCLK) 40 ns
th(BCLK-DB) Data output hold time (refers to BCLK)(Note 3) 4 ns
td(DB-WR) Data output delay time (refers to WR) (Note 1) ns
th(wR-DB) Data output hold time (refers to WR)(Note 3) (Note 2) ns
Note 1: Calculated according to the BCLK frequency as follows:

M — nis “1” for 1-wait setting, “2” for 2-wait
f(BCLK) sl setting and “3” for 3-wait setting.
When n=1, f(BCLK) is 12.5MHz or less.
Note 2: Calculated according to the BCLK frequency as follows:
0.5 X109 _10
f(BCLK) [ns]
Note 3: This standard value shows the timing when the output is off,
and does not show hold time of data bus.
Hold time of data bus varies with capacitor volume and pull-up
(pull-down) resistance value. R
Hold time of data bus is expressed in DBi
t=—CR X In (1 -VoL/ Vcc2) C
by a circuit of the right figure. l
For example, when VoL = 0.2Vcc2, C = 30pF, R = 1kQ, hold time B

of output “L” level is
= —30pF X 1kQ X In (1 — 0.2Vcc2/ Vcee)
=6.7ns.
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M16C/62 Group (M16C/62P) Electrical Characteristics (Vcc1 = Vee2 = 5V)

Vcclr=Vccz2=5V

Switching Characteristics
(Vcec1 =Veez2 =5V, Vss =0V, at Topr =— 20 to 85°C / — 40 to 85°C unless otherwise specified)

Table 1.5.28. Memory Expansion and Microprocessor Modes
(for 2- to 3-wait setting, external area access and multiplex bus selection)

. . Standard )
Symbol Parameter Measuring condition Min. Max. Unit
tdecLk-ap) | Address output delay time 25 ns
thiecLk-ap) | Address output hold time (refers to BCLK) 4 ns
th(RD-AD) Address output hold time (refers to RD) (Note 1) ns
th(WR-AD) Address output hold time (refers to WR) (Note 1) ns
tdBcLK-CS) Chip select output delay time 25 ns
th@cLk-cs) | Chip select output hold time (refers to BCLK) 4 ns
th(RD-CS) Chip select output hold time (refers to RD) (Note 1) ns
thWwRr-CS) Chip select output hold time (refers to WR) (Note 1) ns
tdecLk-rD) | RD signal output delay time 25 ns
thck-rp) | RD signal output hold time 0 ns
taecLk-wr) | WR si.qnal output delay.time Figure 1.5.1 25 ns
thecLk-wr) | WR signal output hold time 0 ns
taecLk-oB) | Data output delay time (refers to BCLK) 40 ns
thisck-pB) | Data output hold time (refers to BCLK) 4 ns
td(DB-WR) Data output delay time (refers to WR) (Note 2) ns
th(WR-DB) Data output hold time (refers to WR) (Note 1) ns
tdecLk-aLe) | ALE signal output delay time (refers to BCLK) 25 ns
thscLk-ALE) | ALE signal output hold time (refers to BCLK) -4 ns
td(AD-ALE) ALE signal output delay time (refers to Address) (Note 3) ns
thaLe-ap) | ALE signal output hold time (refers to Adderss) (Note 4) ns
td(AD-RD) RD signal output delay from the end of Adress 0 ns
td(AD-WR) WR signal output delay from the end of Adress 0 ns
tdz(RD-AD) Address output floating start time 8 ns
Note 1: Calculated according to the BCLK frequency as follows:
0.5X109
f(BCLK) [ns]
Note 2: Calculated according to the BCLK frequency as follows:
(n-0.5) X 10°
f(BCLK) [ns] n is “2” for 2-wait setting, “3” for 3-wait setting.

Note 3: Calculated according to the BCLK frequency as follows:
0.5 X 109
f(BCLK) [ns]

Note 4: Calculated according to the BCLK frequency as follows:

0.5 X 109
—t— _15
f(BCLK) [ns]
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M16C/62 Group (M16C/62P) Electrical Characteristics (Vcc1 = Vec2 = 5V)

Vcci=\Vcce =5V

te(TA)
tw(TAH)
TAIIN input \
tw(TAL)
I
tc(UP)
tw(UPH)
TAIOUT input \
tw(uPL)
TAIOUT input
(Up/down input) ><
During event counter mode
TAIIN input —
(When count on falling th(Tin-UP) tsu(UP-TiN)
edge is selected)
TAIIN input
(When count on rising
edge is selected)
Two-phase pulse input in
event counter mode te(TA)
TAIIN input /l XL
tsu(TAIN-TAoUT) tsu(TAE'N'TAOU;T)

tsu(TAouT-TAIN) e
TAIOUT input

tsu(TAouT-TAIN)

tc(TB)
tw(TBH)
TBIIN input
tw(TBL)
[
tc(AD)
tw(ADL)
ADTRG input ﬂ

Figure 1.5.2. Timing Diagram (1)
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M16C/62 Group (M16C/62P) Electrical Characteristics (Vcc1 = Vee2 = 5V)

Vccli=\Vcece2=5V

te(CK)
tw(CKH)
CLKi
tw(CKL) thic-Q
TxDi >< ><
tdc-Q |, tsu(D-C) th(C-D)
RxDi * *
tw(INL)
INTi input (N } /
W
|

Figure 1.5.3. Timing Diagram (2)
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M16C/62 Group (M16C/62P) Electrical Characteristics (Vcc1 = Vec2 = 5V)

Vcci=\Vcce =5V

Memory Expansion Mode, Microprocessor Mode
(Effective for setting with wait)

BCLK VAR A W G U A
RD

(Separate bus) \ ,," ................ /_—

WR, WRL, WRH

(Separate bus) \ ST /—

RD S
(Multiplexed bus) \ /
WR, WRL, WRH .
(Multiplexed bus) \ ; /

RDY input

tsu(RDY-BCLK) <<———>> th(BCLK-RDY)

(Common to setting with wait and setting without wait)

BCLK

BCLK-HOLD)
o)
W

tsu(HOLb-BCLK) | | th

‘<—%‘

HOLD input A\

HLDA output | N aR ‘

td(BCLK-HLDA) —> <— —>» <— {4(BCLK-HLDA)
POPLP2, —— | wr
P3, P4, —

P50 to P52

Note: The above pins are set to high-impedance regardless of the input level of the
BYTE pin, PMO06 bit in PMO register and PM11 bit in PM1 register.

Measuring conditions :

» VVcc1=Vcee=5V

« Input timing voltage : Determined with VIL=1.0V, VIH=4.0V
 Output timing voltage : Determined with VoL=2.5V, VOH=2.5V

Figure 1.5.4. Timing Diagram (3)
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M16C/62 Group (M16C/62P)

Electrical Characteristics (Vcc1 = Vcc2 = 5V)

Memory Expansion Mode, Microprocessor Mode
(For setting with no wait)

Read timing

Vccli=\Vcece2=5V

Write timing

BCLK

| tasoLkcs) | thiscLics) :

E | 25ns.max : E‘“H 4ns.min E E E E E
= L

< teyes > :

td(BCLK-AD) ' 'th(BCLK-AD) : ' E f :

. 4> 25ns.max : - 4ns.min : E : : '
ADi . X T : : : T X . : X "
BHE i : - ' 5 : ; ;

ltdBCLK-ALE) {h(BCLK-ALE) <€ {h(RD-AD) | H i
E‘_’E 25ns.max ¥, 54‘ -4ns.min E E 0Ons.min : 1 ; E ,
ALE L Py L E : ; : 5
td(BCLK-RD) th(BCLK-RD)E
h 4> 5nsmax P o i ! i H i
RD ; P y : 5 : : E
: tac1(RD-DB) | e ' : ;
| (05X tcycds)nsmax € P ! :

S N o O s S s S
: tSU(DB-RD) ———pie->! t(rp.08) |

40ns.min ' ' ' ons.min ' . . ‘ .

td(oB-WR) th(WR-DB)
(0.5 X tcyc-40)ns.min - (0.5 X tcyc-10)ns.min

y =
f(BCLK)

Measuring conditions

» Vcci1=Vee=5v

* Input timing voltage  : ViL=0.8V, VIH=2.0V

* Output timing voltage :VoL=0.4V, VoH=2.4V

i tyecLk-cs) i th@BcLk-cs) i
:‘_’:ZSns.max ! ' ! <> 4ns.min E
CSi P\ i f : ] i
e teve | =: : : E :
P tecLiaD) | ! thECLK-AD) |
:<—h: 25ns.max | 1 H > ans.min E
ADi i Y ! : : X '
BHE —/! : : - ' =
| dBCLK-ALE) |, th(BCLK-ALE) ! 11 thwRrAD) ,
T 525"3-"‘@( _>: ' -4ns.min | 1 1 (0.5 X teye-10)ns.min :
ALE L A : :: L/ \
| tECLKWR) |} th(BCLKWR) !
E E 54_': 25ns.max _’E 24_ Ons.min E
WR,WRL, T j 1 \ H '{ |
WRH ! H . ) H
' i ldecik-p) o i thEcLK-DB)
i 1 > sonsmax | | P> 4ns.min
. ! | Hi-Z 1 e T
DBi i Tt T L) [ A
; s e

Figure 1.5.5. Timing Diagram (4)
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Vcci=\Vcce =5V

Electrical Characteristics (Vcc1 = Vec2 = 5V)

th(wR-DB)

td(DB-WR)
(0.5 X tcyc-40)ns.min
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M16C/62 Group (M16C/62P)

(0.5 X tcyc-10)ns.min

RENESAS

2.4V

2.0V

0.8V, VIH
0.4V, VOH

CViL=
» VoL

5V

Vcez

Measuring conditions

e Vcct
« Input timing voltage

« Output timing voltage

Figure 1.5.6. Timing Diagram (5)
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Electrical Characteristics (Vcc1 = Vee2 = 5V)

M16C/62 Group (M16C/62P)

Vccli=\Vcece2=5V

1 teye

Read timing

Memory Expansion Mode, Microprocessor Mode
BCLK

(for 2-wait setting and external area access )

Ons.min

w
-
<

e

tsu(pB-RD)

D
DBi

\ th(RD-DB)
Ons.min

40ns.min

Write timing

H
H
............................................................. Ao
)
H
H
H
H
1
H
:
............................................................. R
1
H
H
H
H
H
1
H
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll | JE .
]
H
H
H
H
H
'
............................................................. s
:
H
1
H
H
. H
- =3 R S O LR
0 E E N
a g @ 1
S§ < £ ' £
o e s o : é
£ .
H H 5 W I S m/
B R GEE R EEEERE S so T "1 w0 RPN
9 Se o9
<3 QE Qg
o« % (S x X
3 =g 3
£ o S o
PR s
F uult
..... 5 -3
[ D NIRRT IR AR SRR IR PRSI i £
£
é
=
o
= ~3
3 e
U NN I [ Ww ..... J R Wm
aE [T
8¢ g2
m‘_‘%
w
M.m -
i S S H e N X g
3 _
H
[
2 @ mH m
L 18} H
- T S - . "
8¢ g
S8 & m
E
) ) 3
- “W\k.- - =- 7
R S R =
[3]
5 71 ¢
=
— = |W w A<
o) D_H 3 _RR @
O <|m < = fa)

tcye=

f(BCLK)

Measuring conditions
=5V

e Vcci=Vcee2

1 VIL=0.8V, VIH=2.0V

* Input timing voltage

Figure 1.5.7. Timing Diagram (6)
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Electrical Characteristics (Vcc1 = Vec2 = 5V)

Vcci=\Vcce =5V

=2.0V
=2.4V

RENESAS

Read timing

Memory Expansion Mode, Microprocessor Mode
BCLK

(for 3-wait setting and external area access )

o a n
a —~
< 3 g <
= Q Qe ---=z SJEA------ A Ef--f ey G et
0 £ [ o g 0
Q £ S S5 a £
S g =] S = E
B P £ c
H o 3. @ e &
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................ h < TTT 83
9% ; Z:
A ¢ g BN
x € S =2
@ g sSev | w ) ] x--
B S e o e r-- 29 SRRyt EpUUVREpSpUpR NN i oot T i g S
H
' 2]
-
H
H
H
H
........................................................ R, RSO ) ISR NN (Ot OOt (NP (R N
v
H
H
H
H
3 H
E 1
................................................... P R ) IOV HY (R (VRN (NP R I
2 i
I H
5 1 £
S | €
g g
x H 5
0 ' I
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1 g
" x
' 0
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H
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o E o E b
[ ag
=28 S & m
4
R B G A
=1
[ S S I I ‘3 E-
f ¥ gsf
SR

Write timing
BCLK
csi

5 mm ot fa) @
O < < x a

M16C/62 Group (M16C/62P)

0.8V, VIH
0.4V, VOH

1 VIL=0.
:VoL=

5V

Vcez
* Input timing voltage
« Output timing voltage

f(BCLK)

Measuring conditions

teyc
*\Vcc1

Figure 1.5.8. Timing Diagram (7)
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M16C/62 Group (M16C/62P) Electrical Characteristics (Vcc1 = Vee2 = 5V)

Vccli=\Vcece2=5V

Memory Expansion Mode, Microprocessor Mode
(For 1- or 2-wait setting, external area access and multiplex bus selection)

Read timing

BCLK ; | ; . i : :
\ h h f B th(BCLK-CS)
1 tdBCcLk-cs) 1 ! ! + th(rD-CS) .y !
E : 25ns.max E < teye E =E ((;].5 ?( tcyc-10)ns.min :4_’: ns.min E
oSt = | | | B /A
TaADALE) | : : T : ;
! (0.5 X teyc-25)ns.min + . th(ALE-AD) | H H HE H H
: e L 11 (0.5 X teyc-15)ns.min H | N ' :
ADi X Address ¢ N L i
tdz(RD-AD

—p! 4 Bnsmaxi 4——pep! th(RD-DB)

0
|
|
'
'

1(1.5 X tcyc-45)ns.mak

' tac3(RD-DB) i tSUB-RD) ! onsmin
H ' . :
P o 40ns.min

[ i H

11 {d(AD-RD)

>«

Ons.min

..... Data input ..< Address

1

! th(BCLK-ALE)
! .
» . ¢ -4ns.min

,td(BCLK-AD)

ALE

td(BCLK-RD) 'th(BCLK-RD) 1
@ Ons.min 5

-/

v

Write timing

BCLK

ADi ( Address

Data output X Address

i tdEcLcs) L teye | o Y thwres) :tzf'icr:il:CS) E
< > , € 4ns.

P 25ns.max ! H H (0.5 X teyc-10)ns.min ' H

A ) | E A
: : : : H

H | tdBCLK-DB) | ! "th(BCLK-DB) |

\ L \ > smin b

H PP 40ns.max H H - H

td(DB-WR)
(1.5 X tcyc-40)ns.min

th(WR-DB),
(0.5 X tcyc-10)ns.min

! td(AD-ALE) .
(05X tcyc»25)ns.'min

la@cLk-Ap) th(BCLK-AD)

! 4ns.min

th(WR-AD) |
(0.5 X teyc-10)ns.min

] / |

'
'
s
T
'
'
'
'
'
'
'
'
T

[

<
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

ADi

td(BCLK-ALE) th(BCLK-ALE)

'
I:25ns.ma><_N € -4ns.min

ALE b \

E td(AD-WR)
—p g Ons.Min
i

><

'td(BCLK-WR)
H 25ns.max
d

\

1 th(BCLK-WR)
—»! Eq— Ons.min

tcyc= ;
f(BCLK)
Measuring conditions
* Vcci=Veea=5V
e Input timing voltage  : VIL=0.8V, VIH=2.0V
* Output timing voltage : VoL=0.4V, VoH=2.4V

Figure 1.5.9. Timing Diagram (8)
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Vcci=\Vcce =5V

Electrical Characteristics (Vcc1 = Vec2 = 5V)

Memory Expansion Mode, Microprocessor Mode
Read timing

(For 3-wait setting, external area access and multiplex bus selection )
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M16C/62 Group (M16C/62P)

2.0V
=2.4V
RENESAS

0.8V, VIH
0.4V, VOH

S ViL=
;' VoL

5V

Vce2

Measuring conditions

*Vccl
« Input timing voltage

« Output timing voltage

Figure 1.5.10. Timing Diagram (9)
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M16C/62 Group (M16C/62P)

Electrical Characteristics (Vcc1 = Vcc2 = 3V)

Table 1.5.29. Electrical Characteristics (Note)

Vcci1=Vcez =3V

; i Standard
Symbol Parameter Measuring condition _ f
4 Min. Typ. Max. Unit
HIGH output  POo to P07,P10 to P17,P20 to P27,P30 to P37,
VOH voltage P40 to P47,P50 to P57,P60 to P67,P72 to P77,
P80 to P84,P86,P87,P90 to P97,P100 to P107, lor=-1mA Vee-0.5 vee v
P11oto P117,P120 to P127,P130 to P137,P140,P141
HIGHPOWER loH=-0.1mA Vce-0.5 Vee
VoH HIGH output voltage ~ XouT \
LOWPOWER lon=-50pA Vce-0.5 Vce
HIGH output voltage ~ XcouT | HIGHPOWER With no load applied 25 v
LOWPOWER With no load applied 1.6
LOW output  PQo to P0O7,P10 to P17,P20 to P27,P30 to P37,
voltage
VoL P4o to P47,P50 to P57,P6o to P67,P70 to P77, loL=1mA 05 v
P8o to P84,P86,P87,P90 to P97,P100 to P107,
P11oto P117,P120 to P127,P130 to P137,P140,P141
o ' X HIGHPOWER loL=0.1mA 05
LOW output voltage out
vou P 9 LOWPOWER loL=50pA 0.5 v
With no | li
LOW output voltage  Xcout | H'GHPOWER ith no load applied 0 v
LOWPOWER With no Toad applied 0
Hysteresis HOLD, RDY, TAON to TA4iN,
TBOIN to TB5IN, INTo to INTs, NMI,
VT+VT-
ADTRG, CTSoto CTS2, SCL, SDA, 0.2 0.8 \%
CLKo to CLK4, TA20uT to TA4ouT,
Klo to KI3, RxDo to RxD2, SIN3,SIN4
VT+-VT- Hysteresis RESET 0.2 (0.7) 18 \%
HIGH input PQo to P07,P10 to P17,P20 to P27,P30 to P37,
current P40 to P47,P50 to P57,P60 to P67,P70 to P77,
hH P8o to P87,P90 to P97,P100 to P107,P110 to P117, Vi=3V 4.0 A
P120 to P127,P130 to P137,P140,P141,
XN, RESET, CNVss, BYTE
LOW input PO0o to P07,P10 to P17,P20 to P27,P30 to P37,
current P40 to P47,P50 to P57,P60 to P67,P70 to P77,
L P8o to P87,P90 to P97,P100 to P107,P110 to P117, VI=0V -4.0 HA
P120 to P127,P130 to P137,P140,P141,
XN, RESET, CNVss, BYTE
RPuLLUP | Pull-up POo to P0O7,P10 to P17,P20 to P27,P30 to P37,
resistance P4o to P47,P50 to P57,P60 to P67,P72 to P77,
P80 to P84,P85,P87,P% to P97,P100 to P107, Vi=ov 50 100 500 kQ
P1lo to P117,P120 to P127,P130 to P137,P140,P141
RixIN Feedback resistance XIN 3.0 MQ
RixcIN Feedback resistance Xcin 25 MQ
VRAM RAM retention voltage At stop mode 2.0 \Y

Note 1 : Referenced to Vcc=Vcci1=Vcee=2.7 to 3.3V, Vss=0V at Topr = -20 to 85 °C / -40 to 85 °C, f(BCLK)=10MHz unless otherwise specified.
Note 2 : Vcca for the port P6 to P11 and P14, and Vccz for the port PO to P5 and P12 to P13.

Rev.1.10 2003.05.28 page 42 of 61

RENESAS



M16C/62 Group (M16C/62P) Electrical Characteristics (Vcci = Vec2 = 3V)

Vcci=Vcee =3V

Table 1.5.30. Electrical Characteristics (2) (Note 1)

Symbol Parameter Measuring condition ____ Standard Unit
Min. Typ. Max.
In single-chip mode, the output | Mask ROM f(BCLK)=10MHz, s 1" mA
pins are open and other pins are No division
Vss — - ——
No division, Ring oscillation 1 mA
f(BCLK)=10MHz
Flash memory ’
No division 8 13 mA
No division, Ring oscillation 18 mA
Flash memory f(BCLK)=10MHz,
Program Vce1=3.0V 12 mA
Flash memory f(BCLK)=10MHz,
Erase Vee1=3.0V 22 mA
Mask ROM f(XciN)=32kHz,
issipati 25 HA
Low power dissipation mode,
lcc Power supply current ROM(Note 3)
(Vcc1=2.7 to 3.6V)
f(BCLK)=32kHz,
Flash memol
i Low power dissipation mode, 25 pA
RAM(Note 3)
f(BCLK)=32kHz,
Low power dissipation mode, 420 HA
Flash memory(Note 3)
Ring oscillation, A
Wait mode 45 W
f(BCLK)=32kHz,
Wait mode (Note 2), 6.0 HA
Mask ROM Oscillation capacity High
Flash memory f(BCLK)=32kHz,
Wait mode (Note 2), 18 HA
Oscillation capacity Low
Stop mode
! 0.7 3.0
Topr=25°C KA
Idet4 Voltage down detection dissipation current (Note 4) 0.6 4 HA
Idet3 Reset level detection dissipation current (Note 4) 0.4 HA
Idet2 RAM retention limit detection dissipation current (Note 4) 0.9 4 HA

Note 1: Referenced to Vcc=Vcci1=Vce2=2.7 to 3.3V, Vss=0V at Topr = -20 to 85 °C / -40 to 85 °C, f(BCLK)=10MHz unless otherwise specified.
Note 2: With one timer operated using fcaz.
Note 3: This indicates the memory in which the program to be executed exists.
Note 4: Idet is dissipation current when the following bit is set to “1” (detection circuit enabled).
Idet4: VC27 bit of VCR2 register
Idet3: VC26 bit of VCR2 register
Idet2: VC25 bit of VCR2 register
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M16C/62 Group (M16C/62P) Electrical Characteristics (Vcc1 = Vee2 = 3V)

Vcci1=Vcez =3V

Timing Requirements
(Vcer =Veez =3V, Vss =0V, at Topr =— 20 to 85°C / — 40 to 85°C unless otherwise specified)

Table 1.5.31. External Clock Input (XIN input)

Standard .
Symbol Parameter - Unit
y Min. Max.

e External clock input cycle time 100 ns

tw(H) External clock input HIGH pulse width 40 ns

tw(L) External clock input LOW pulse width 40 ns

tr External clock rise time 18 ns

tr External clock fall time 18 ns
Table 1.5.32. Memory Expansion and Microprocessor Modes

Standard .
Symbol Parameter . Unit
y Min. Max.

tac1(RD-DB) Data input access time (for setting with no wait) (Note 1) ns
tac2(RD-DB) Data input access time (for setting with wait) (Note 2) ns

tac3(RD-DB) Data input access time (when accessing multiplex bus area) (Note 3) ns
tsu(DB-RD) Data input setup time 50 ns
tsu(RDY-BCLK) | RDY input setup time 40 ns
tsu(HOLD-BCLK)| HOLD input setup time 50 ns
th(RD-DB) Data input hold time 0 ns
thEcLk RDY) | RDY input hold time 0 ns
th(BCLK-HOLD) | HOLD input hold time 0 ns
tdBCLK-HLDA) | HLDA output delay time 40 ns
Note 1: Calculated according to the BCLK frequency as follows:

0.5 X 100
f(BCLK) [ns]
Note 2: Calculated according to the BCLK frequency as follows:
(n-0.5) X 10° o e —— g .
- _60 - - -
FBCLK) [ns] n is “2” for 1-wait setting, “3” for 2-wait setting and “4” for 3-wait

setting.
Note 3: Calculated according to the BCLK frequency as follows:

(n—0.5) X 109

f(BCLK) [ns] nis “2” for 2-wait setting, “3” for 3-wait setting.
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M16C/62 Group (M16C/62P)

Electrical Characteristics (Vcci = Vec2 = 3V)

Timing Requirements
(Vcel = Veez = 3V, Vss =0V, at Topr =— 20 to 85°C / — 40 to 85°C unless otherwise specified)

Vcci=Vcee =3V

Table 1.5.33. Timer A Input (Counter Input in Event Counter Mode)

Standard .
Symbol Parameter Min. Max. Unit
te(TA) TAIIN input cycle time 150 ns
tw(TAH) TAIIN input HIGH pulse width 60 ns
tw(TAL) TAIIN input LOW pulse width 60 ns
Table 1.5.34. Timer A Input (Gating Input in Timer Mode)
Standard
Symbol Parameter Min. Max. Unit
te(TA) TAIIN input cycle time 600 ns
tw(TAH) TAIIN input HIGH pulse width 300 ns
tw(TAL) TAIIN input LOW pulse width 300 ns
Table 1.5.35. Timer A Input (External Trigger Input in One-shot Timer Mode)
Standard .
Symbol Parameter Vin. Max. Unit
te(TA) TAIIN input cycle time 300 ns
tw(TAH) TAIIN input HIGH pulse width 150 ns
tw(TAL) TAIIN input LOW pulse width 150 ns
Table 1.5.36. Timer A Input (External Trigger Input in Pulse Width Modulation Mode)
Standard .
Symbol Parameter Min. Max. Unit
tw(TAH) TAIIN input HIGH pulse width 150 ns
tw(TAL) TAIIN input LOW pulse width 150 ns

Table 1.5.37. Timer A Input (Counter Increment/decrement Input in Event Counter Mode)

Standard .

Symbol Parameter Min. Max. Unit
te(UP) TAiouT input cycle time 3000 ns
tw(UPH) TAiouT input HIGH pulse width 1500 ns
tw(uPL) TAiouT input LOW pulse width 1500 ns
tsu(UP-Tin) TAiouT input setup time 600 ns
th(TiN-UP) TAiouT input hold time 600 ns

Table 1.5.38. Timer A Input (Two-phase Pulse Input in Event Counter Mode)

Standard .

Symbol Parameter Min. Max. Unit
te(TA) TAIIN input cycle time 2 Hs
tsu(TAN-TAouT) | TAiouT input setup time 500 ns
tsu(TAouT-TAN) | TAIIN input setup time 500 ns
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M16C/62 Group (M16C/62P)

Electrical Characteristics (Vcc1 = Vcc2 = 3V)

Timing Requirements
(Vcecir =Veez =3V, Vss =0V, at Topr =— 20 to 85°C / — 40 to 85°C unless otherwise specified)

Vcci1=Vcez =3V

Table 1.5.39. Timer B Input (Counter Input in Event Counter Mode)

Standard )
Symbol Parameter Min. Mo Unit
te(TB) TBiIN input cycle time (counted on one edge) 150 ns
tw(TBH) TBIIN input HIGH pulse width (counted on one edge) 60 ns
tw(TBL) TBIIN input LOW pulse width (counted on one edge) 60 ns
te(TB) TBIIN input cycle time (counted on both edges) 300 ns
tw(TBH) TBiN input HIGH pulse width (counted on both edges) 120 ns
tw(TBL) TBIIN input LOW pulse width (counted on both edges) 120 ns
Table 1.5.40. Timer B Input (Pulse Period Measurement Mode)
Symbol Parameter - Standard Unit
Min. Max.
tc(TB) TBIIN input cycle time 600 ns
tw(TBH) TBiN input HIGH pulse width 300 ns
tw(TBL) TBiiN input LOW pulse width 300 ns
Table 1.5.41. Timer B Input (Pulse Width Measurement Mode)
Symbol Parameter - Standard Unit
Min. Max.
te(TB) TBiIN input cycle time 600 ns
tw(TBH) TBiIN input HIGH pulse width 300 ns
tw(TBL) TBiIN input LOW pulse width 300 ns
Table 1.5.42. A-D Trigger Input
Standard .
Symbol Parameter - Unit
Min. Max.
te(AD) 'ADTRG input cycle time (trigger able minimum) 1500 ns
tw(ADL) 'ADTRG input LOW pulse width 200 ns
Table 1.5.43. Serial I/O
Standard .
Symbol Parameter - Unit
Min. Max.
te(cK) CLKi input cycle time 300 ns
tw(CKH) CLKi input HIGH pulse width 150 ns
tw(CKL) CLKi input LOW pulse width 150 ns
td(c-Q) TxDi output delay time 160 ns
th(C-Q) TxDi hold time 0 ns
tsu(D-C) RxDi input setup time 50 ns
th(c-D) RxDi input hold time 90 ns
Table 1.5.44. External Interrupt INTi Input
Standard .
Symbol Parameter - Unit
Min. Max.
tw(INH) INTi input HIGH pulse width 380 ns
tw(INL) INTi input LOW pulse width 380 ns
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M16C/62 Group (M16C/62P) Electrical Characteristics (Vcc1 = Veez = 3V)

Vcci=Veez =3V

Switching Characteristics
(Vccir =Veez2 =3V, Vss =0V, at Topr =— 20 to 85°C /- 40 to 85°C unless otherwise specified)

Table 1.5.45. Memory Expansion, Microprocessor Modes (for setting with no wait)

Symbol Parameter Measuring condition (—Standard Unit
Min. Max.
td(BCLK-AD) Address output delay time 30 ns
th(BCLK-AD) Address output hold time (refers to BCLK) 4 ns
th(RD-AD) Address output hold time (refers to RD) 0 ns
th(wR-AD) Address output hold time (refers to WR) (Note 2) ns
td(BCLK-CS) Chip select output delay time 30 ns
th(BCLK-CS) Chip select output hold time (refers to BCLK) 4 ns
tdecik-ALE) | ALE signal output delay time 30 ns
thecLk-ALE) | ALE signal output hold time Figure 1.5.11 | -4 ns
td(BCLK-RD) RD signal output delay time 30 ns
th(BCLK-RD) RD signal output hold time 0 ns
tdecLk-wr) | WR signal output delay time 30 ns
thck-wr) | WR signal output hold time 0 ns
td(BCLK-DB) Data output delay time (refers to BCLK) 40 ns
th(BCLK-DB) Data output hold time (refers to BCLK)(Note 3) 4 ns
td(DB-WR) Data output delay time (refers to WR) (Note 1) ns
th(WR-DB) Data output hold time (refers to WR)(Note 3) (Note 2) ns
Note 1: Calculated according to the BCLK frequency as follows:
0.5 X 10° _40
f(BCLK) [ns] f(BCLK) is 12.5MHz or less.

Note 2: Calculated according to the BCLK frequency as follows:

0.5 X 10°
f(BCLK) 10" s

Note 3: This standard value shows the timing when the output is off,
and does not show hold time of data bus.
Hold time of data bus varies with capacitor volume and pull-up
(pull-down) resistance value.
Hold time of data bus is expressed in DBi
=—-CR X In (1 -VoL/Vcc2)
by a circuit of the right figure.
For example, when VoL = 0.2Vcc2, C = 30pF, R = 1kQ, hold time
of output “L” level is
t=—30pF X 1kQ X In (1 — 0.2Vcc2/ Vce)
=6.7ns.

L

PO
P1

P2 30pF

P3

P4 ;

P5
P6
P7
P8
P9
P10

Figure 1.5.11. Ports PO to P10 Measurement Circuit
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M16C/62 Group (M16C/62P) Electrical Characteristics (Vcc1 = Vece2 = 3V)

Vccir=>Vceez =3V

Switching Characteristics
(Vcecr =Veez =3V, Vss =0V, at Topr =—20to 85°C /- 40to 85°C unless otherwise specified)

Table 1.5.46. Memory expansion and Microprocessor Modes
(for 1- to 3-wait setting and external area access)

Symbol Parameter Measuring condition MiSntf’:mdal\;IiX. Unit
td(BCLK-AD) Address output delay time 30 ns
th(BCLK-AD) Address output hold time (refers to BCLK) 4 ns
th(RD-AD) Address output hold time (refers to RD) 0 ns
th(wR-AD) Address output hold time (refers to WR) (Note 2) ns
td(BCLK-CS) Chip select output delay time 30 ns
th(BCLK-CS) Chip select output hold time (refers to BCLK) 4 ns
tdecik-ALE) | ALE signal output delay time 30 ns
thiecLk-ALE) | ALE signal output hold time Figure 1.5.11 4 ns
td(BCLK-RD) RD signal output delay time 30 ns
th(BCLK-RD) RD signal output hold time 0 ns
taeck-wr) | WR signal output delay time 30 ns
theck-wr) | WR signal output hold time 0 ns
tdBCLK-DB) Data output delay time (refers to BCLK) 40 ns
th(BCLK-DB) Data output hold time (refers to BCLK)(Note 3) 4 ns
td(DB-WR) Data output delay time (refers to WR) (Note 1) ns
th(wR-DB) Data output hold time (refers to WR)(Note 3) (Note 2) ns
Note 1: Calculated according to the BCLK frequency as follows:

M — 40 nis “1” for 1-wait setting, “2” for 2-wait setting
f(BCLK) sl and “3” for 3-wait setting.
When n=1, f(BCLK) is 12.5MHz or less.
Note 2: Calculated according to the BCLK frequency as follows:
0.5 X109
“f(BCLK) [ns]
Note 3: This standard value shows the timing when the output is off,
and does not show hold time of data bus.
Hold time of data bus varies with capacitor volume and pull-up
(pull-down) resistance value. R
Hold time of data bus is expressed in DBi
=—CR X In (1 - VoL/ Vcc2) C
by a circuit of the right figure. l
For example, when VoL = 0.2Vccz2, C = 30pF, R = 1kQ, hold time o

of output “L” level is
t=—30pF X 1kQ X In (1 —0.2Vccz/ Vce2)
=6.7ns.
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M16C/62 Group (M16C/62P) Electrical Characteristics (Vcc1 = Veez = 3V)

Vcci=Veez =3V

Switching Characteristics
(Vcecir =Vceez =3V, Vss =0V, at Topr =— 20 to 85°C / — 40 to 85°C, unless otherwise specified)

Table 1.5.47. Memory expansion and Microprocessor Modes
(for 2- to 3-wait setting, external area access and multiplex bus selection)

. o Standard )
Symbol Parameter Measuring condition Min. | Max. | Ynit
tdecLk-ap) | Address output delay time 50 ns
thiecLk-aD) | Address output hold time (refers to BCLK) 4 ns
th(RD-AD) Address output hold time (refers to RD) (Note 1) ns
th(WR-AD) Address output hold time (refers to WR) (Note 1) ns
td(BCLK-CS) Chip select output delay time 50 ns
thiecLk-cs) | Chip select output hold time (refers to BCLK) 4 ns
th(RD-CS) Chip select output hold time (refers to RD) (Note 1) ns
thwr-cs) | Chip select output hold time (refers to WR) (Note 1) ns
tdecLk-rD) | RD signal output delay time 40 ns
thscLk-rD) | RD signal output hold time Figure 1.5.11 0 ns
taesck-wr) | WR signal output delay time 40 ns
theclk-wr) | WR signal output hold time 0 ns
tdeck-nB) | Data output delay time (refers to BCLK) 50 ns
thiecLk-pB) | Data output hold time (refers to BCLK) 4 ns
td(DB-WR) Data output delay time (refers to WR) (Note 2) ns
th(WR-DE) Data output hold time (refers to WR) (Note 1) ns
tdecik-aLe) | ALE signal output delay time (refers to BCLK) 40 ns
th@cLk-ALE) | ALE signal output hold time (refers to BCLK) -4 ns
td(AD-ALE) ALE signal output delay time (refers to Address) (Note 3) ns
thiaLe-ap) | ALE signal output hold time (refers to Adderss) (Note 4) ns
td(AD-RD) RD signal output delay from the end of Address 0 ns
td(AD-WR) WR signal output delay from the end of Address 0 ns
tdz(RD-AD) Address output floating start time 8 ns
Note 1: Calculated according to the BCLK frequency as follows:
0.5 X 109
iBCk) . 0 [ng]
Note 2: Calculated according to the BCLK frequency as follows:
(n-0.5) X109
f(BCLK) [ns] n is “2” for 2-wait setting, “3” for 3-wait setting.

Note 3: Calculated according to the BCLK frequency as follows:
0.5 X 109
f(BCLK) [ns]

Note 4: Calculated according to the BCLK frequency as follows:

0.5 X 109 15
f(BCLK) [ns]
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M16C/62 Group (M16C/62P)

Electrical Characteristics (Vcc1 = Vcc2 = 3V)

TAIIN input

TAIOUT input

TAIOUT input
(Up/down input)

During event counter mode
TAIIN input
(When count on falling
edge is selected)

TAIIN input
(When count on rising
edge is selected)

Two-phase pulse input in
event counter mode

Vcci=2Veez =3V

tc(TA)
tw(TAH)
tw(TAL)
tc(uP)
tw(UPH)
tw(uPL)
th(Tin-UP) tsu(UP-Tin)

tc(TA)

\

TAIIN input ‘
tsu(TAIN-TAoUT) tsu(TA('N'TAOU,T)
tsu(TAouT-TAIN) ) —
TAIOUT input
tsu(TAouT-TAIN)
tc(TB)
tw(TBH)
TBIIN input
tw(TBL)
tc(AD)
tw(ADL)
ADTRG input ﬂ
Figure 1.5.12. Timing Diagram (1)
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M16C/62 Group (M16C/62P) Electrical Characteristics (Vcc1 = Vec2 = 3V)

Vcci=Veez =3V

fe(CK)

tw(CKH)

CLKi
tw(CKL) thic-0
TxDi >< ><
td(cQ) |, tsu(D-C) th(C-D)

RxDi * *

tw(INL)

INTI input $ /
tw(INH)

Figure 1.5.13. Timing Diagram (2)
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M16C/62 Group (M16C/62P) Electrical Characteristics (Vcc1 = Vee2 = 3V)

Vcci=2Veez =3V

Memory Expansion Mode, Microprocessor Mode
(Effective for setting with wait)

BCLK VAR YA A G A W A
RD

(Separate bus) \ """"""""" /————-—

WR, WRL, WRH

(Separate bus) \ ,"r ---------------- /M

RD

(Multiplexed bus) \ A /
WR, WRL, WRH P
(Multiplexed bus) \ ; /

RDY input

tsu(RDY-BCLK) <C———> th(BCLK-RDY)

(Common to setting with wait and setting without wait)

BCLK

tsu(HOLD-BCLK)
Do :

HOLD input A\

HLDA output | N . v
td(BCLK-HLDA) > < | > < 1d(BCLK-HLDA)

PO, P1, P2, —— R Lutz,,,j,,,,,,,,i(
P3, P4, 1 1 i i | |

P50 to P52

Note: The above pins are set to high-impedance regardless of the input level of the
BYTE pin, PMO06 bit of PMO register and PM11 bit of PM1 register.

Measuring conditions :

* Vcci=Vee2=3V

« Input timing voltage : Determined with VIL=0.6V, VIH=2.4V

« Output timing voltage : Determined with VoL=1.5V, VOH=1.5V

Figure 1.5.14. Timing Diagram (3)
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M16C/62 Group (M16C/62P)

Electrical Characteristics (Vcc1 = Vec2 = 3V)

(For setting with no wait)
Read timing

BCLK

Memory Expansion Mode, Microprocessor Mode

Vcci=Veez =3V

X

BHE

h h A h A
] 1 1 i ' !
1 tdecLk-cs) | thBcLk-CS) ! ; : :
' 1 i '
E > 30ns.max «» gemin | 1 ! ! E
_ T H ' ' - L ' ' T
CsSi i L : b\ : L/ i
' — : : - - '
' ] 1 ] ' !
P iy > : ' : | :
: ' ' ! ! : !
' ' ' 1 ; ' '
' 1 ; ' '
' ' ' ' ' H
' ' 1 ; ' '
' ' : 1 1 ' '
H '
tdfil:(-w) E 1th(BCLK-AD)
r ' 30ns.max ! > 4ns.min
. ' ] .
ADi T T\ X
—_— i

td(BCLK-ALE) th(BCLK-ALE) >

y 1 .
E‘ > 30ns.max P} i< -4ns.min Ons.min
,

ALE

td(BCLIKrRD)

:<—>E 30ns.max Ons.min
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Measuring conditions

* Vcci=Veee=3V

* Input timing voltage  : VIL=0.6V, VIH=2.4V
 Output timing voltage : VoL=1.5V, VOH=1.5V

BHE : A : X 3 |
i td(BCLK-ALE) . th(BCLK-ALE) thwr-AD)! ! '
:4"5 30ns.max : -4ns.min H (0.5 X tcye-10)ns.min : |
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WR.WRL, . ' \ H T T
WRH : : ' o : : :
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Figure 1.5.15. Timing Diagram (4)
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M16C/62 Group (M16C/62P) Electrical Characteristics (Vcc1 = Vee2 = 3V)

Memory Expansion Mode, Microprocessor Mode
(for 1-wait setting and external area access)

Read timing

Vcci=2Veez =3V

I
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f(BCLK)
Measuring conditions

« Vcci=Vee2=3V

« Input timing voltage  : VIL=0.6V, VIH=2.4V

« Output timing voltage : VoL=1.5V, VOH=1.5V

tsu(pB-RD) ' ons.min
50ns.min
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Figure 1.5.16. Timing Diagram (5)
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Electrical Characteristics (Vcc1 = Vec2 = 3V)

M16C/62 Group (M16C/62P)

Vcci=Veez =3V

Memory Expansion Mode, Microprocessor Mode

(for 2-wait setting and external area access)

Read timing
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Figure 1.5.17. Timing Diagram (6)
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Vcci=2Veez =3V

Electrical Characteristics (Vcc1 = Vee2 = 3V)

Memory Expansion Mode, Microprocessor Mode
Read timing

(for 3-wait setting and external area access)
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RENESAS
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Figure 1.5.18. Timing Diagram (7)
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M16C/62 Group (M16C/62P) Electrical Characteristics (Vcc1 = Vec2 = 3V)

Vcci=Veez =3V

Memory Expansion Mode, Microprocessor Mode
(For 2-wait setting, external area access and multiplex bus selection)

Read timing
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Measuring conditions

« Vcc1=Veee=3V

« Input timing voltage  : ViL=0.6V, VIH=2.4V

« Qutput timing voltage : VoL=1.5V, VOH=1.5V

Figure 1.5.19. Timing Diagram (8)
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Electrical Characteristics (Vcc1 = Vee2 = 3V)

M16C/62 Group (M16C/62P)

Vcci=2Veez =3V
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M16C/62 Group (M16C/62P) Package Dimensions

Package Dimensions

100P6S-A MMP Plastic 100pin 14020mm body QFP
EIAJ Package Code JEDEC Code Weight(g) Lead Material
QFP100-P-1420-0.65 - 1.58 Alloy 42
‘ HD
D
! ‘
® RRARAAAAAAAAAAAAAAAA % L]
= O OF e |00
= B Recommended Mount Pad
% % Symbol Dimension in Millimeters
= === w Min Nom Max
=== = W T A - - 3.05
== =3 Al 0 0.1 0.2
= B A2 . 2.8 -
e E= b 025 | 03 0.4
=== ED c 0.13 | 015 0.2
= B D | 138 | 140 | 142
@) Fo6) E | 198 | 200 | 20.2
RRR L EEEEEEREEEER €] - 0.65 -
@ Ho | 165 | 16.8 | 17.1
HE | 225 22.8 23.1
L 0.4 0.6 0.8
L1 - 1.4 _
7\ X - - 0.13
y - 0.1
F 0 0° - 10°
b2 - 0.35 -
(o] x @ 2 | 13 | - .
MD - 14.6 -
ME - 20.6 -
100P6Q-A MMP Plastic 100pin 14014mm body LQFP
EIAJ Package Code JEDEC Code Weight(g) Lead Material MD
LQFP100-P-1414-0.50 0.63 Cu Alloy @%ﬁﬂﬂﬂ ,
] 0 M,
D o T
: 1L
| o
RARAROAARARAAAAAAAARAAAAD Recommended Mount Pad
O=0O Q =0 B ———
= = Symbol Dimension in Millimeters
= E= Min Nom Max
= B= A - - 1.7
= = AL 0 0.1 0.2
= = w| £ A2 - 1.4 -
= = b 0.13 | 0.18 0.28
= = c 0.105| 0.125] 0.175
= = D 13.9 | 140 14.1
= B E 13.9 14.0 14.1
@I Q j‘:@ le] — 05 —
LRERE R L LR EL L E LR R y Ho | 15.8 16.0 16.2
He | 158 | 16.0 | 162
L 0.3 0.5 0.7
F L1 - 1.0 -
€ Lp 0.45 0.6 0.75
- 0.25 -
A, X = = 0.08
Ams y _ _ 01
b 0 0° - 10°
[&] x @ [y ] bz - 0225 -
12 0.9 - -
MD - 14.4 -
ME - 14.4 -
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M16C/62 Group (M16C/62P) Package Dimensions

128P6Q-A MMP Plastic 128pin 14020mm body LQFP
EIAJ Package Code JEDEC Code Weight(g) Lead Material MbD
LQFP128-P-1420-0.50 — — Cu Alloy @ Hﬂﬂiﬂ
Hb Lg ‘ “é'.‘
D . 1 . LLI
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Hy = b 017 | 0.22 0.27
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= = D [ 139 [140 | 141
= = E 199 | 200 | 20.1
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I ELEEELLRGEE L EEEREELE L — "2 He 218 220 222
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M16C/62 Group (M16C/62P)

Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Keep safety first in your circuit designs!

1. Renesas Technology Corporation puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble may occur with
them. Trouble with semiconductors may lead to personal injury, fire or property damage.
Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of
nonflammable material or (jii) prevention against any malfunction or mishap.

Notes regarding these materials

. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corporation product best suited to the customer’s application; they

do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corporation or a third party.

Renesas Technology Corporation assumes no responsibility for any damage, or infringement of any third-party’s rights, originating in the use of any product data, diagrams, charts,

programs, algorithms, or circuit application examples contained in these materials.

. All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of publication of these
materials, and are subject to change by Renesas Technology Corporation without notice due to product improvements or other reasons. It is therefore recommended that customers
contact Renesas Technology Corporation or an authorized Renesas Technology Corporation product distributor for the latest product information before purchasing a product listed
herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corporation assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corporation by various means, including the Renesas Technology Corporation Semiconductor home page
(http://www.renesas.com).

. When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to evaluate all information

as a total system before making a final decision on the applicability of the information and products. Renesas Technology Corporation assumes no responsibility for any damage,

liability or other loss resulting from the information contained herein.

Renesas Technology Corporation semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life is potentially

at stake. Please contact Renesas Technology Corporation or an authorized Renesas Technology Corporation product distributor when considering the use of a product contained

herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

The prior written approval of Renesas Technology Corporation is necessary to reprint or reproduce in whole or in part these materials.

If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and cannot be

imported into a country other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.

Please contact Renesas Technology Corporation for further details on these materials or the products contained therein.

NP

w

I

No o

@

LENESAS

http://www.renesas.com
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REVISION HISTORY M16C/62 Group (M16C/62P) Short Sheet / Data Sheet

Rev. Date Description
Page Summary
1.10 |Apr/XX/Y03 2 Table 1.1.1 is partly revised.
(Continued) 4-5 Table 1.1.2 and 1.1.3 is partly revised.
14-19 | SFRis partly revised.
“Note 1" is partly revised.
22 Table 1.5.3 is partly revised.
23 Table 1.5.5 is partly revised.
Table 1.5.6 is added.
24 Table 1.5.9 is partly revised.
30 Notes 1 and 2 in Table 1.5.26 is partly revised.
31 Notes 1 in Table 1.5.27 is partly revised.
30-31 | Note 3 is added to “Data output hold time(refers to BCLK)” in Table 1.5.26 and
1.5.27.
32 Note 4 is added to “th(ALE-AD)” in Table 1.5.28.
30-32 | Switching Characteristics is partly revised.
36-39 | th(WR-AD) and th(WR-DB) in Figure 1.5.5 to 1.5.8 is partly revised.
40-41 | th(ALE-AD), th(WR-CS), th(WR-DB) and th(WR-AD) in Figure 1.5.9 to 1.5.10 is
partly revised.
42 Note 2 is added to Table 1.5.29.
47 Notes 1 and 2 in Table 1.5.45 is partly revised.
48 Notes 1 in Table 1.5.46 is partly revised.
47-48 | Note 3 is added to “Data output hold time(refers to BCLK)” in Table 1.5.45 and
1.5.46.
49 Note 4 is added to “th(ALE-AD)” in Table 1.5.47.
47-49 | Switching Characteristics is partly revised.
53-56 | th(WR-AD) and th(WR-DB) in Figure 1.5.15 to 1.5.18 is partly revised.
57-58 | th(ALE-AD), th(WR-CS), th(WR-DB) and th(WR-AD) in Figure 1.5.19 to 1.5.20 is

partly revised.
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