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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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General Precautions in the Handling of MPU/MCU Products 

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes 
on the products covered by this manual, refer to the relevant sections of the manual. If the descriptions under 
General Precautions in the Handling of MPU/MCU Products and in the body of the manual differ from each 
other, the description in the body of the manual takes precedence. 

1. Handling of Unused Pins 
Handle unused pins in accord with the directions given under Handling of Unused Pins in the 
manual. 
 The input pins of CMOS products are generally in the high-impedance state. In operation 

with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the 
vicinity of LSI, an associated shoot-through current flows internally, and malfunctions occur 
due to the false recognition of the pin state as an input signal become possible. Unused 
pins should be handled as described under Handling of Unused Pins in the manual. 

2. Processing at Power-on 
The state of the product is undefined at the moment when power is supplied. 
 The states of internal circuits in the LSI are indeterminate and the states of register 

settings and pins are undefined at the moment when power is supplied. 
In a finished product where the reset signal is applied to the external reset pin, the states 
of pins are not guaranteed from the moment when power is supplied until the reset 
process is completed. 
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset 
function are not guaranteed from the moment when power is supplied until the power 
reaches the level at which resetting has been specified. 

3. Prohibition of Access to Reserved Addresses 
Access to reserved addresses is prohibited. 
 The reserved addresses are provided for the possible future expansion of functions. Do 

not access these addresses; the correct operation of LSI is not guaranteed if they are 
accessed. 

4. Clock Signals 
After applying a reset, only release the reset line after the operating clock signal has become 
stable. When switching the clock signal during program execution, wait until the target clock 
signal has stabilized. 
 When the clock signal is generated with an external resonator (or from an external 

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

5. Differences between Products 
Before changing from one product to another, i.e. to one with a different part number, confirm 
that the change will not lead to problems. 
 The characteristics of MPU/MCU in the same group but having different part numbers may 

differ because of the differences in internal memory capacity and layout pattern. When 
changing to products of different part numbers, implement a system-evaluation test for 
each of the products. 



3. Register Notation
The symbols and terms used in register diagrams are described below.

*1
Blank: Set to 0 or 1 according to the application.
0: Set to 0.
1: Set to 1.
X: Nothing is assigned.

*2
RW: Read and write.
RO: Read only.
WO: Write only.
−: Nothing is assigned.

*3
• Reserved bit

Reserved bit. Set to specified value.

*4
• Nothing is assigned

Nothing is assigned to the bit. As the bit may be used for future functions, if necessary, set to 0.
• Do not set to a value

Operation is not guaranteed when a value is set.
• Function varies according to the operating mode.

The function of the bit varies with the peripheral function mode. Refer to the register diagram for information
on the individual modes.

XXX Register

Symbol Address After Reset
  XXX XXX 0016

Bit NameBit Symbol RW

b7 b6 b5 b4 b3 b2 b1 b0

XXX bits 1 0: XXX
0 1: XXX
1 0: Do not set.
1 1: XXX

b1 b0

XXX1

XXX0

XXX4

Reserved bits

XXX5

XXX7

XXX6

Function

Nothing is assigned. If necessary, set to 0.
When read, the content is undefined.

XXX bit

Function varies according to the operating
mode.

Set to 0.

0

(b3)

(b2)

RW

RW

RW

RW

WO

RW

RO

XXX bits

0: XXX
1: XXX

*1

*2

*3

*4
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Quick Reference to Pages Classified by Address

010016

010116

010216

010316

010416

010516

010616

010716

010816

010916

010A16

010B16

010C16

010D16

010E16

010F16

011016

011116

011216

011316

011416

011516

011616

011716

011816

011916

011A16

011B16

011C16

011D16

011E16

011F16

012016

012116

012216

012316

012416

012516

012616

012716

012816

012916

012A16

012B16

012C16

012D16

012E16

012F16

013016

013116

013216

013316

013416

013516

013616

013716

013816

013916

013A16

013B16

013C16

013D16

013E16

013F16

Address

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

Register Symbol Page

014016

014116

014216

014316

014416

014516

014616

014716

014816

014916

014A16

014B16

014C16

014D16

014E16

014F16

015016

015116

015216

015316

015416

015516

015616

015716

015816

015916

015A16

015B16

015C16

015D16

015E16

015F16

016016

016116

016216

016316

016416

016516

016616

016716

016816

016916

016A16

016B16

016C16

016D16

016E16

016F16

017016

017116

017216

017316

017416

017516

017616

017716

017816

017916

017A16

017B16

017C16

017D16

017E16

017F16

CAN0 message box 10: Identifer/DLC 289

CAN0 message box 10: Data field 289

CAN0 message box 10: time stamp 289

CAN0 message box 11: Identifier/DLC 289

CAN0 message box 11: Data field 289

CAN0 message box 11: time stamp 289

CAN0 message box 12: Identifier/DLC 289

CAN0 message box 12: Data field 289

CAN0 message box 12: time stamp 289

CAN0 message box 13: Identifier/DLC 289

CAN0 message box 13: Data field 289

CAN0 message box 13: time stamp 289

Address Register Symbol Page

CAN0 message box 14: Identifier/DLC 289

CAN0 message box 14: Data field 289

CAN0 message box 14: time stamp 289

CAN0 message box 15: Identifier/DLC 289

CAN0 message box 15: Data field 289

CAN0 message box 15: time stamp 289

CAN0 global mask register C0GMR 291

CAN0 local mask A register C0LMAR 291

CAN0 local mask B register C0LMBR 291
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Figure 1.3  Type No., Memory Size, and Package

Version
    Blank: Normal-version
    T: T-version
    V: V-version

ROM capacity /RAM capacity:
  8: (64 K) bytes/4 K bytes   
  A: (96 K+4 K) bytes(1)/8 K bytes
  C: (128 K+4 K) bytes(1)/12 K bytes

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

   Type No.   M 3 0 2 9  0  F A T H P - U3

M16C/29 Group

M16C Family

Pin count
  0: 80-pin package
  1: 64-pin package

Product Code
See Tables 1.6 and 1.9 for Normal-ver., Tables 1.7 
and 1.10 for T-ver., and Tables 1.8 and 1.11 for V-ver..
Package type:
 HP = Package PLQP0080KB-A (80P6Q-A)
          Package PLQP0064KB-A (64P6Q-A)

NOTE:
     1. "+4 K bytes" is needed only in flash memory version.
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Table 1.6  Product Codes of Flash Memory  Version -M16C/29 Group, Normal-ver.

tcudorP
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MORlanretnI
)5ot0skcolB:ecapSmargorPresU(
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eerf-daeL
001

Cº06ot0
001 Cº06ot0

Cº58ot04-
5U Cº58ot02-
7U

000,1 000,01
Cº58ot04- Cº58ot04-

9U Cº58ot02- Cº58ot02-

Table 1.7  Product Codes of Flash Memory Version -M16C/29 Group, T-ver.

Table 1.8  Product Codes of Flash Memory Version -M16C/29 Group, V-ver.
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)5ot0skcolB:ecapSmargorPresU(

MORlanretnI
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Table 1.9  Product Codes of Mask ROM Version -M16C/29 Group, Normal-ver.

Table 1.10  Product Code of Mask ROM Version -M16C/29 Group, T-ver.

Table 1.11  Product Code of Mask ROM Version -M16C/29 Group, V-ver.
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Figure 1.9  Pin Assignment (Top View) of 64-Pin Package
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NOTES:
     1.Set bits PACR2 to PACR0 in the PACR register to "0102" before 

signals are input or output to individual pins after reset.  When the 
PACR register is not set, signals are not input or output for some 

M16C/29 Group (M16C/29)

PLQP0064KB-A
(64P6Q-A)
(top view)
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Address                                             Register Symbol After reset
03C016 A/D register 0 AD0 XX16

03C116 XX16

03C216 A/D register 1 AD1 XX16

03C316 XX16

03C416 A/D register 2 AD2 XX16

03C516 XX16

03C616 A/D register 3 AD3 XX16

03C716 XX16

03C816 A/D register 4 AD4 XX16

03C916 XX16

03CA16 A/D register 5 AD5 XX16

03CB16 XX16

03CC16 A/D register 6 AD6 XX16

03CD16 XX16

03CE16 A/D register 7 AD7 XX16

03CF16 XX16

03D016

03D116 

03D216 A/D trigger control register ADTRGCON XXXX00002

03D316 A/D status register 0 ADSTAT0 00000X002

03D416 A/D control register 2 ADCON2 0016

03D516 

03D616 A/D control register 0 ADCON0 00000XXX2

03D716 A/D control register 1 ADCON1 0016

03D816 

03D916 

03DA16 

03DB16 

03DC16

03DD16 

03DE16 

03DF16

03E016 Port P0 register P0 XX16

03E116 Port P1 register P1 XX16

03E216 Port P0 direction register PD0 0016

03E316 Port P1 direction register PD1 0016

03E416 Port P2 register P2 XX16

03E516 Port P3 register P3 XX16

03E616 Port P2 direction register PD2 0016

03E716 Port P3 direction register PD3 0016

03E816

03E916

03EA16 

03EB16 

03EC16 Port P6 register P6 XX16

03ED16 Port P7 register P7 XX16

03EE16 Port P6 direction register PD6 0016

03EF16 Port P7 direction register PD7 0016

03F016 Port P8 register P8 XX16

03F116 Port P9 register P9 XX16

03F216 Port P8 direction register PD8 0016

03F316 Port P9 direction register PD9 000X00002

03F416 Port P10 register P10 XX16

03F516 

03F616 Port P10 direction register PD10 0016

03F716 

03F816 

03F916 

03FA16

03FB16 

03FC16 Pull-up control register 0 PUR0 0016

03FD16 Pull-up control register 1 PUR1 0016

03FE16 Pull-up control register 2 PUR2 0016

03FF16 Port control register PCR 0016

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

X : Undefined

Table 4.11  SFR Information (11)
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puorG92/C61M

7.7 System Clock Protective Function
When the main clock is selected for the CPU clock source, this function protects the clock from modifica-
tions in order to prevent the CPU clock from becoming halted by run-away.
If the PM21 bit in the PM2 register is set to 1 (clock modification disabled), the following bits are protected
against writes:
• Bits CM02, CM05, and CM07 in CM0 register
• Bits CM10 and CM11 in CM1 register
• CM20 bit in CM2 register
• All bits in the PLC0 register

Before the system clock protective function can be used, the following register settings must be made while
the CM05 bit in the CM0 register is 0 (main clock oscillating) and CM07 bit is 0 (main clock selected for the
CPU clock source):
(1) Set the PRC1 bit in the PRCR register to 1 (enable writes to PM2 register).
(2) Set the PM21 bit in the PM2 register to 1 (disable clock modification).
(3) Set the PRC1 bit in the PRCR register to 0 (disable writes to PM2 register).
Do not execute the WAIT instruction when the PM21 bit is 1.

7.8 Oscillation Stop and Re-oscillation Detect Function
The oscillation stop and re-oscillation detect function detects the re-oscillation after stop of main clock
oscillation circuit. When the oscillation stop and re-oscillation detection occurs, the oscillation stop detect
function is reset or oscillation stop and re-oscillation detection interrupt is generated, depending on the
CM27 bit set in the CM2 register. The oscillation stop detect function is enabled or disabled by the CM20 bit
in the CM2 register.  Table 7.8 lists a specification overview of the oscillation stop and re-oscillation detect
function.

Table 7.8  Specification Overview of Oscillation Stop and Re-oscillation Detect Function
Item Specification

Oscillation stop detectable clock and f(XIN) ≥ 2 MHz
frequency bandwidth
Enabling condition for oscillation stop, Set CM20 bit to 1(enable)
re-oscillation detection function
Operation at oscillation stop, •Reset occurs (when CM27 bit =0)
re-oscillation detection •Oscillation stop, re-oscillation detection interrupt occurs(when CM27 bit =1)
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9.3.1 I Flag
The I flag enables or disables the maskable interrupt.  Setting the I flag to 1 (= enabled) enables the
maskable interrupt.  Setting the I flag to 0 (= disabled) disables all maskable interrupts.

9.3.2 IR Bit

The IR bit is set to 1 (= interrupt requested) when an interrupt request is generated.  Then, when the
interrupt request is accepted and the CPU branches to the corresponding interrupt vector, the IR bit is
cleared to 0 (= interrupt not requested).
The IR bit can be cleared to 0 in a program.  Note that do not write 1 to this bit.

9.3.3 ILVL2 to ILVL0 Bits and IPL

Interrupt priority levels can be set using bits ILVL2 to ILVL0.
Table 9.3 shows the settings of interrupt priority levels and Table 9.4 shows the interrupt priority levels
enabled by the IPL.

The following are conditions under which an interrupt is accepted:
· I flag = 1
· IR bit = 1
· interrupt priority level > IPL

The I flag, IR bit, bits ILVL2 to ILVL0, and IPL are independent of each other.  In no case do they affect
one another.

Table 9.4  Interrupt Priority Levels
                       Enabled by IPL

Table 9.3  Settings of Interrupt Priority
         Levels

ILVL2 to ILVL0 bits
Interrupt priority

level
Priority
order

0002

0012

0102

0112

1002

1012

1102

1112

Level 0 (interrupt disabled)

Level 1

Level 2

Level 3

Level 4

Level 5

Level 6

Level 7

Low

High

Enabled interrupt priority levels

Interrupt levels 1 and above are enabled

Interrupt levels 2 and above are enabled

Interrupt levels 3 and above are enabled

Interrupt levels 4 and above are enabled

Interrupt levels 5 and above are enabled

Interrupt levels 6 and above are enabled

Interrupt levels 7 and above are enabled

All maskable interrupts are disabled

IPL

0002

0012

0102

0112

1002

1012

1102

1112
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Figure 12.22  Operation timing when measuring a pulse width

Figure 12.21  Operation timing when measuring a pulse period

Count source

Measurement pulse

TBiS bit

TBiIC register's
IR bit

Timing at which counter 
reaches 000016

“H”

1

Transfer 
(undefined value)

“L”

0

0

TBiMR register's
MR3 bit

1

0

    NOTES:
         1. Counter is initialized at completion of measurement.
         2. Timer has overflowed.
         3. This timing diagram is for the case where bits MR1 and MR0 in the TBiMR register are 002 (measure the 
             interval from falling edge to falling edge of  the measurement pulse).

(1)(1) (2)

Transfer
(measured value)

1

Reload register     counter 
transfer timing

Bits TB0S to TB2S are assigned to the bit 5 to bit 7 in the TABSR register.

Set to 0 upon accepting an interrupt request or by  program

i = 0 to 2

Measurement pulse
“H”

Count source

Timing at which counter 
reaches 000016

1

1

Transfer 
(measured value)

Transfer
(measured value)

“L”

0

0

1

0

(1)(1)(1)

Transfer 
(measured 
value)

(1) (1)

Transfer 
(undefined 
value)

Reload register     counter 
transfer timing

TBiS bit

TBiIC register's
IR bit

The MR3 bit in the 
TBiMR register

    NOTES:
         1. Counter is initialized at completion of measurement.
         2. Timer has overflowed.
         3. This timing diagram is for the case where bits MR1 to MR0 in the TBiMR register are 102 (measure the interval 
             from a falling edge to the next rising edge and the interval from a rising edge to the next falling edge of the
             measurement pulse).

Bits TB0S to TB2S are assigned to the bit 5 to bit 7 in the TABSR register.

Set to 0 upon accepting an interrupt request or by   
program

i = 0 to 2
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Figure 13.14  Base Timer Operation in Two-phase Pulse Signal Processing Mode

(1) When the base timer is reset while the base timer increments the counter

(2) When the base timer is reset while the base timer decrements the counter

(               )

m

When selects no
division with the divider by (n+1) 

Value of counter

min 1 µs

(Note 1)

min 1 µs

m+1 1 20

Set to 0 at this timing

Base timer starts counting

P80 (A-phase)

P81 (B-phase)

INT1 (Z-phase)

Set to 1 at this timing

min 1 µs

(1)

min 1 µs

m

Input waveform

Value of counter m-1 FFFF16 FFFE160

Set to 0 at this timing

NOTE: 
     1. 1.5 fBT1 clock cycle or more are required.

Base timer starts counting

P80 (A-phase)

P81 (B-phase)

INT1 (Z-phase)

Set to FFFF16 at this timing

Input waveform

fBT1

fBT1

(               )When selects no
division with the divider by (n+1) 
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Figure 14.7  U0C1 to U2C1 Register, and PACR Register

UARTi Transmit/receive Control Register 1 (i=0, 1)

 Symbol Address After Reset   
 U0C1, U1C1 03A516,03AD16 000000102 

b7 b6 b5 b4 b3 b2 b1 b0

Bit NameBit 
Symbol RWFunction

TE

TI

RE

RI

Transmit enable bit

Receive enable bit

Receive complete flag

Transmit buffer 
empty flag

0 : Transmission disabled
1 : Transmission enabled

0 : Data present in UiTB register 
1 : No data present in UiTB register 

0 : Reception disabled
1 : Reception enabled

0 : No data present in UiRB register 
1 : Data present in UiRB register 

Nothing is assigned.
If necessary, set to 0.  When read, the content is 0

UART2 Transmit/receive Control Register 1

 Symbol Address After Reset  
 U2C1 037D16 000000102 

b7 b6 b5 b4 b3 b2 b1 b0

Bit NameBit 
Symbol

Function

TE

TI

RE

RI

Transmit enable bit

Receive enable bit

Receive complete flag

Transmit buffer 
empty flag

0 : Transmission disabled
1 : Transmission enabled

0 : Reception disabled
1 : Reception enabled

U2IRS UART2 transmit interrupt 
cause select bit

0 : Transmit buffer empty (TI = 1) 
1 : Transmit is completed (TXEPT = 1)

U2RRM UART2 continuous 
receive mode enable bit

0 : Continuous receive mode disabled
1 : Continuous receive mode enabled 

Data logic select bit 0 : No reverse
1 : Reverse

U2LCH

U2ERE Error signal output 
enable bit

0 : Output disabled
1 : Output enabled

RW

RW

RO

RO

RW

RW

RW

RW

RW

RW

RW

RO

RO

(b7-b4)

0 : Data present in U2TB register 
1 : No data present in U2TB register 

0 : No data present in U2RB register 
1 : Data present in U2RB register 

Pin Assignment Control Register (1)

Symbpl Address After Reset
PACR 025D16 0016

Bit Name FunctionBit Symbol RW

b7 b6 b5 b4 b3 b2 b1 b0

Pin enabling bit

RW

(b6-b3)

010 : 64 pin
011 : 80 pin
All other values are reserved. Do 
not use.

PACR0

PACR1

PACR2

RW
RW

Reserved bits

U1MAP UART1 pin remapping bit
UART1 pins assigned to
 0 : P67 to P64
 1 : P73 to P70

RW

NOTE:
     1. Set the PACR register by the next instruction after setting the PRC2 bit in the PRCR register to 1(write enable).

Nothing is assigned. 
If necessary, set to 0.  When 
read, the content is 0
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17.10 Reception and Transmission
Configuration of CAN Reception and Transmission Mode
Table 17.3 shows configuration of CAN reception and transmission mode.

Table 17.3  Configuration of CAN Reception and Transmission Mode

TrmReq, RecReq, Remote, RspLock, RemActive, RspLock: Bits in the C0MCTLj register (j = 0 to 15)

When configuring a slot as a reception slot, note the following points.
(1) Before configuring a slot as a reception slot, be sure to set the C0MCTLj register (j = 0 to 15) to 0016.
(2) A received message is stored in a slot that matches the condition first according to the result of

reception mode configuration and acceptance filtering operation.  Upon deciding in which slot to
store, the smaller the number of the slot is, the higher priority it has.

(3) In normal CAN operating mode, when a CAN module transmits a message of which ID matches, the
CAN module never receives the transmitted data.  In loop back mode, however, the CAN module
receives back the transmitted data.  In this case, the module does not return ACK.

When configuring a slot as a transmission slot, note the following points.
(1) Before configuring a slot as a transmission slot, be sure to set the C0MCTLj registers to 0016.
(2) Set the TrmReq bit in the C0MCTLj register to 0 (not transmission slot) before rewriting a transmission

slot.
(3) A transmission slot should not be rewritten when the TrmActive bit in the C0MCTLj register is 1

(transmitting).
If it is rewritten, an undefined data will be transmitted.

TrmReq RecReq Remote RspLock Communication mode of the slot
0 0 - - Communication environment configuration mode:

configure the communication mode of the slot.
0 1 0 0 Configured as a reception slot for a data frame.
1 0 1 0 Configured as a transmission slot for a remote frame.  (At this time

the RemActive = 1.)
After completion of transmission, this functions as a reception slot
for a data frame.  (At this time the RemActive = 0.)
However, when an ID that matches on the CAN bus is detected
before remote frame transmission, this immediately functions as
a reception slot for a data frame.

1 0 0 0 Configured as a transmission slot for a data frame.
0 1 1 1/0 Configured as a reception slot for a remote frame.  (At this time

the RemActive = 1.)
After completion of reception, this functions as a transmission slot
for a data frame.  (At this time the RemActive = 0.)
However, transmission does not start as long as RspLock bit
remains 1; thus no automatic response.
Response (transmission) starts when the RspLock bit is set to 0.
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Monitor output

RxD input

TxD output

BUSY

SCLK

TxD

CNVss

P86(CE)

RxD

MCU

(1) In this example, a selector controls the input voltage applied to CNVss to switch 
between single-chip mode and standard serial I/O mode.

P85(RP) (1)

(1)

NOTE:
     1. Set the following, either or both.
          - Connect the CE pin to Vcc
          - Connect the RP pin to Vss and the P16 pin to Vcc

P16
(1)

Figure 20.18 Circuit Application in Standard Serial I/O Mode 2
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Table 21.4  Flash Memory Version Electrical Characteristics (1)  for 100/1000 E/W cycle products

     [Program Space and Data Space in U3 and U5: Program Space in U7 and U9]

Table 21.5  Flash Memory Version Electrical Characteristics (6)  10000 E/W cycle products (Option)

[Data Space in U7 and U9(7)]

Erase suspend 
request

(interrupt request)

FMR46

td(SR-ES)

lobmyS retemaraP
dradnatS

tinU
.niM .pyT )2( .xaM

- ecnarudnEesarEdnamargorP )3( 0001/001 )11,4( selcyc
- V(emiTmargorPdroW CC 52=rpoT,V0.5= C° ) 57 006 µs

- emiTesarEkcolB
V( CC 52=rpoT,V0.5= C° )

kcolBetybK-2 2.0 9 s
kcolBetybK-8 4.0 9 s
kcolBetybK-61 7.0 9 s
kcolBetybK-23 2.1 9 s

)SE-RS(dt dnepsuSesarEdnatseuqeRdnepsuSneewtebnoitaruD 8 sm
t SP tiucriCyromeMhsalFezilibatSotemiTtiaW 51 µs

- emiTdloHataD )5( 02 sraey

lobmyS retemaraP
dradnatS

tinU
.niM .pyT )2( .xaM

- ecnarudnEesarEdnamargorP )9,8,3( 00001 )01,4( selcyc
- V(emiTmargorPdroW CC 52=rpoT,V0.5= C° ) 001 µs

- emiTesarEkcolB V( CC 52=rpoT,V0.5= C° )
)kcolbetybK-2(

3.0 s

)SE-RS(dt dnepsuSesarEdnatseuqeRdnepsuSneewtebnoitaruD 8 sm
t SP tiucriCyromeMhsalFezilibatSotemiTtiaW 51 µs

- emiTdloHataD )5( 02 sraey
:SETON

VotdecnerefeR.1 CC °06ot0=rpoTtaV5.5ot7.2= .deificepsesiwrehtosselnu,)ecapsmargorp(C
V.2 CC T;V0.5= rpo C°52=

.kcolbrepselcycesare-margorpforebmunsadenifedsiecnarudneesarednamargorP.3
siecnarudneesarednamargorpfI n (elcyc n demmargorpdnadesareebnackcolbhcae,)00001,0001,001= n

.selcyc
,semit420,1sserddahcaeotataddrow-enognimmargorpretfadesaresiAkcolbetybK-2afi,elpmaxeroF

nahteromsserddaemasehtotdemmargorpebtonnacataD.ecnarudneesarednamargorpenosastnuocsiht
.)detibihorpetirwer(.kcolbehtgnisaretuohtiwecno

.)deetnaraugeraeulavmuminimot1(deetnarugsinoitarepohcihwrofselcycW/EforebmuN.4
T.5 rpo C°55=

VotdecnerefeR.6 CC TtaV5.5ot7.2= rpo .eificepsesiwrehtosselnu)9U(C°58ot02-/)7U(C°58ot04-=
.7 5.12elbaT .selcyc000,1nahteromsiecnarudneesarednamargorpnehw9Udna7Uniecapsatadrofseilppa

esu,esiwrehtO 4.12elbaT .
,setirwersuoremungniriuqersmetsyshtiwgnikrownehwecnarudneesarednamargorpforebmunehtecuderoT.8

sesserddaelbissopllaretfaylnokcolbesarE.etirwerfodaetsnikcolbehtnihtiwsesserddadrowdesunuotetirw
.yrassecensemocebesareerofebmumixamsemit821nettirwebnacmargorpdrow-8na,elpmaxeroF.desuera

sitI.ycneiciffeevorpmioslalliwBkcolbdnaAkcolbneewteberusaresemitforebmunlauqenagniniatniaM
.erusareforebmunehttimilotdnakcolbrepdemrofreperusareforebmunlatotehtkcartotdednemmocer

esarekcolbdnadnammocretsigersutatsraelcehtetucexe,esarekcolbgniruddetarenegsirorreesarenafI.9
.detarenegtonsirorreesarenalitnusemit3tsaeltadnammoc

nitib71RMFehtgnittesybsseccakcolbrepetatstiawenotes,setirwersemit001nahteromgnitucexenehW.01
ebnacetatstiaw,MARlanretnidnaskcolbrehtollaotgnisseccanehW.)etatstiaw(1ot1retsiger1RMFeht

.eulavgnittestib71RMFehtfosseldrager,tib71MPehtybtes
selcyc000,1;5Udna3Uniecapsataddnaecapsmargorprofselcyc001siecnarudneesarednamargorpehT.11

.9Udna7Uniecapsmargorprof
rofrotubirtsidtcudorp.proCygolonhceTsaseneRdezirohtuanaro.proCygolonhceTsaseneRtcatnocesaelP.21

.etareruliafW/Eehtnosliatedrehtruf
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VCC = 3V
Timing Requirements

(VCC = 3V, VSS = 0V, at Topr = – 20 to 85oC / – 40 to 85oC unless otherwise specified)

Table 21.27  Timer A Input (Counter Input in Event Counter Mode)

Table 21.28  Timer A Input (Gating Input in Timer Mode)

Table 21.29  Timer A Input (External Trigger Input in One-shot Timer Mode)

Table 21.30  Timer A Input (External Trigger Input in Pulse Width Modulation Mode)

Table 21.31  Timer A Input (Counter Increment/decrement Input in Event Counter Mode)

Table 21.32  Timer A Input (Two-phase Pulse Input in Event Counter Mode)

Standard
Max.

nsTAiIN input LOW pulse widthtw(TAL)

Min.
ns
ns

Unit

TAiIN input HIGH pulse widthtw(TAH)

ParameterSymbol

tc(TA) TAiIN input cycle time

60

150
60

Standard
Max.Min.

ns
ns
ns

Unit

TAiIN input cycle time
TAiIN input HIGH pulse width
TAiIN input LOW pulse width

tc(TA)

tw(TAH)

tw(TAL)

Symbol Parameter

600
300
300

Standard
Max.Min.

ns
ns
ns

Unit

TAiIN input cycle time
TAiIN input HIGH pulse width
TAiIN input LOW pulse width

tc(TA)

tw(TAH)

tw(TAL)

Symbol Parameter

300
150
150

Standard
Max.Min.

ns
ns

Unit

tw(TAH)

tw(TAL)

Symbol Parameter

TAiIN input HIGH pulse width
TAiIN input LOW pulse width

150
150

Standard
Max.Min.

ns
ns
ns

Unit

ns
ns

Symbol Parameter

TAiOUT input cycle time
TAiOUT input HIGH pulse width
TAiOUT input LOW pulse width
TAiOUT input setup time
TAiOUT input hold time

tc(UP)

tw(UPH)

tw(UPL)

tsu(UP-TIN)

th(TIN-UP)

3000
1500
1500
600
600

Standard
Max.Min.

µs
ns
ns

UnitSymbol Parameter

TAiIN input cycle time
TAiOUT input setup time
TAiIN input setup time

tc(TA)

tsu(TAIN-TAOUT)

tsu(TAOUT-TAIN)

2
500
500
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lobmyS retemaraP
dradnatS

tinU
.niM .pyT .xaM

V CC egatloVylppuS 0.3 5.5 V
VA CC egatloVylppuSgolanA V CC V

V SS egatloVylppuS 0 V
VA SS egatloVylppuSgolanA 0 V

V HI )"H"(hgiHtupnI
egatloV

0P 0 0Pot 7 1P, 0 1Pot 7 2P, 0 2Pot 7 3P, 0 3Pot 7 6P, 0 6Pot 7,
7P 0 7Pot 7 8P, 0 8Pot 7 9P, 0 9Pot 3 9P, 5 9Pot 7 01P, 0 01Pot 7

V7.0 CC V CC V

SSVNC,TESER,NIX V8.0 CC V CC V

ADS MM LCS, MM
InehW 2 detcelessileveltupnisubC V7.0 CC V CC V

detcelessileveltupniSUBMSnehW 4.1 V CC V
V LI )"L"(woLtupnI

egatloV
0P 0 0Pot 7 1P, 0 1Pot 7 2P, 0 2Pot 7 3P, 0 3Pot 7 6P, 0 6Pot 7,
7P 0 7Pot 7 8P, 0 8Pot 7 9P, 0 9Pot 3 9P, 5 9Pot 7 01P, 0 01Pot 7

0 V3.0 CC V

SSVNC,TESER,NIX 0 V2.0 CC V

ADS MM LCS, MM
InehW 2 detcelessileveltupnisubC 0 3.0 V CC V

detcelessileveltupniSUBMSnehW 0 6.0 V
I )kaep(HO hgiHtuptuOkaeP

tnerruC)"H"(
0P 0 0Pot 7 1P, 0 1Pot 7 2P, 0 2Pot 7 3P, 0 3Pot 7 6P, 0 6Pot 7,
7P 0 7Pot 7 8P, 0 8Pot 7 9P, 0 9Pot 3 9P, 5 9Pot 7 01P, 0 01Pot 7

0.01- Am

I )gva(HO tuptuOegarevA
tnerruC)"H"(hgiH

0P 0 0Pot 7 1P, 0 1Pot 7 2P, 0 2Pot 7 3P, 0 3Pot 7 6P, 0 6Pot 7,
7P 0 7Pot 7 8P, 0 8Pot 7 9P, 0 9Pot 3 9P, 5 9Pot 7 01P, 0 01Pot 7

0.5- Am

I )kaep(LO woLtuptuOkaeP
tnerruC)"L"(

0P 0 0Pot 7 1P, 0 1Pot 7 2P, 0 2Pot 7 3P, 0 3Pot 7 6P, 0 6Pot 7,
7P 0 7Pot 7 8P, 0 8Pot 7 9P, 0 9Pot 3 9P, 5 9Pot 7 01P, 0 01Pot 7

0.01 Am

I )gva(LO tuptuOegarevA
tnerruC)"L"(woL

0P 0 0Pot 7 1P, 0 1Pot 7 2P, 0 2Pot 7 3P, 0 3Pot 7 6P, 0 6Pot 7,
7P 0 7Pot 7 8P, 0 8Pot 7 9P, 0 9Pot 3 9P, 5 9Pot 7 01P, 0 01Pot 7

0.5 Am

X(f NI ) ycneuqerFnoitallicsOtupnIkcolCniaM )4( 0 02 zHM
X(f NIC ) ycneuqerFnoitallicsOkcolCbuS 867.23 05 zHk

f1 )COR( 1ycneuqerFrotallicsOpihc-nO 5.0 1 2 zHM
)COR(2f 2ycneuqerFrotallicsOpihc-nO 1 2 4 zHM
)COR(3f 3ycneuqerFrotallicsOpihc-nO 8 61 62 zHM

)LLP(f ycneuqerFnoitallicsOkcolCLLP )4( 01 02 zHM
)KLCB(f ycneuqerFkcolCnoitarepOUPC 0 02 zHM

t US )LLP( rezisehtnySycneuqerFLLPezilibatSotemiTtiaW V CC V0.5= 02 sm
V CC V0.3= 05 sm

:SETON
VotdecnerefeR.1 CC .deificepsesiwrehtosselnuC°58ot04-=rpoTtaV5.5ot0.3=

.sm001nihtiweulavnaemehtsitnerructuptuonaemehT.2
IlatotehT.3 )kaep(LO IlatotehT.sselroAm08ebtsumstropllarof )kaep(HO .sselroAm08-ebtsumstropllarof

.egatlovylppusdnaycneuqerfnoitallicsokcolcLLP,ycneuqerfnoitallicsokcolcniamgnomapihsnoitaleR.4

Table 21.41  Recommended Operating Conditions (Note 1)

Main clock input oscillation frequency

f(X
IN

) o
pe

ra
tin

g 
m

ax
im

um
 fr

eq
ue

nc
y 

[M
H

Z]

VCC[V] (main clock: no division)

PLL clock oscillation frequency 

f(P
LL

) o
pe

ra
tin

g 
m

ax
im

um
 fr

eq
ue

nc
y 

[M
H

Z]

VCC[V] (PLL clock oscillation)

20.0

0.0
5.53.0

10.0

20.0 MHZ

20.0

0.0
5.5

10.0

3.0

20.0 MHZ

AAAA
AAAA
AAAA
AAAA
AAAA
AAAA

AAAA
AAAA
AAAA
AAAA
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Table 21.43  Flash Memory Version Electrical Characteristics (1) for 100/1000 E/W cycle products

                        [Program Space and Data Space in U3; Program Space in U7]

Table 21.44  Flash Memory Version Electrical Characteristics (6) for 10000 E/W cycle products

                                                                                                                               [Data Space in U7(7)]

Erase suspend 
request

(interrupt request)

FMR46

td(SR-ES)

lobmyS retemaraP
dradnatS

tinU
.niM .pyT )2( .xaM

- ecnarudnEesarEdnamargorP )3( 0001/001 )11,4( selcyc
- V(emiTmargorPdroW CC 52=rpoT,V0.5= C° ) 57 006 µs

- emiTesarEkcolB
V( CC 52=rpoT,V0.5= C° )

kcolBetybK-2 2.0 9 s
kcolBetybK-8 4.0 9 s
kcolBetybK-61 7.0 9 s
kcolBetybK-23 2.1 9 s

)SE-RS(dt dnepsuSesarEdnatseuqeRdnepsuSneewtebnoitaruD 8 sm
t SP tiucriCyromeMhsalFezilibatSotemiTtiaW 51 µs

- emiTdloHataD )5( 02 sraey

lobmyS retemaraP
dradnatS

tinU
.niM .pyT )2( .xaM

- ecnarudnEesarEdnamargorP )9,8,3( 00001 )01,4( selcyc
- V(emiTmargorPdroW CC 52=rpoT,V0.5= C° ) 001 µs

- emiTesarEkcolB V( CC 52=rpoT,V0.5= C° )
)kcolbetybK-2(

3.0 s

)SE-RS(dt dnepsuSesarEdnatseuqeRdnepsuSneewtebnoitaruD 8 sm
t SP tiucriCyromeMhsalFezilibatSotemiTtiaW 51 µs

- emiTdloHataD )5( 02 sraey
:SETON

°06ot0=rpoTtaV5.5ot0.3=CCVotdecnerefeR.1 sselnu,)ecapsatad(C°58ot04-=rpoT/)ecapsmargorp(C
.deificepsesiwrehto

C°52=RPOT;V0.5=CCV.2
.kcolbrepselcycesare-margorpforebmunsadenifedsiecnarudneesarednamargorP.3

siecnarudneesarednamargorpfI n (elcyc n demmargorpdnadesareebnackcolbhcae,)00001,0001,001= n
.selcyc

,semit420,1sserddahcaeotataddrow-enognimmargorpretfadesaresiAkcolbetybK-2afi,elpmaxeroF
nahteromsserddaemasehtotdemmargorpebtonnacataD.ecnarudneesarednamargorpenosastnuocsiht

.)detibihorpetirwer(.kcolbehtgnisaretuohtiwecno
.)deetnarugeraeulavmuminimot1(deetnarugsinoitarepohcihwrofselcycW/EforebmuN.4

C°55=rpoT.5
.deificepsesiwrehtosselnuC°58ot04-=rpoTtaV5.5ot0.3=CCVotdecnerefeR.6

.7 44.12elbaT .selcyc000,1nahteromsiecnarudneesarednamargorpnehw7Uniecapsatadrofseilppa
esu,esiwrehtO 34.12elbaT .

,setirwersuoremungniriuqersmetsyshtiwgnikrownehwecnarudneesarednamargorpforebmunehtecuderoT.8
sesserddaelbissopllaretfaylnokcolbesarE.etirwerfodaetsnikcolbehtnihtiwsesserddadrowdesunuotetirw

.yrassecensemocebesareerofebmumixamsemit821nettirwebnacmargorpdrow-8na,elpmaxeroF.desuera
sitI.ycneiciffeevorpmioslalliwBkcolbdnaAkcolbneewteberusaresemitforebmunlauqenagniniatniaM

.erusareforebmunehttimilotdnakcolbrepdemrofreperusareforebmunlatotehtkcartotdednemmocer
esarekcolbdnadnammocretsigersutatsraelcehtetucexe,esarekcolbgniruddetarenegsirorreesarenafI.9

.detarenegtonsirorreesarenalitnusemit3tsaeltadnammoc
nitib71RMFehtgnittesybsseccakcolbrepetatstiawenotes,setirwersemit001nahteromgnitucexenehW.01

tesebnacetatstiaw,MARlanretnidnaskcolbrehtollaotgnisseccanehW.)etatstiaw(1otretsiger1RMFeht
.eulavgnittestib71RMFehtfosseldrager,tib71MPehtyb

selcyc000,1;3Uniecapsataddnaecapsmargorprofselcyc001siecnarudneesarednamargorpehT.11
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