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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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MB90387/387S/F387/F387S
MB90V495G
Notes When Using No Sub Clock

■ If an oscillator is not connected to X0A and X1A pin, apply pull-down resistor to X0A pin and leave X1A pin open.

About Power Supply Pins

■ If two or more Vcc and Vss pins exist, the pins that should be at the same potential are connected to each other inside the device. 
For reducing unwanted emissions and preventing malfunction of strobe signals caused by increase of ground level, however, be 
sure to connect the Vcc and Vss pins to the power source and the ground externally.

■ Pay attention to connect a power supply to Vcc and Vss of MB90385 series device in a lowest-possible impedance.

■ Near pins of MB90385 series device, connecting a bypass capacitor is recommended at 0.1 F across Vcc pin and Vss pin.

Crystal Oscillator Circuit

■ Noises around X0 and X1 pins cause malfunctions on a MB90385 series device. Design a print circuit so that X0 and X1 pins, an 
crystal oscillator (or a ceramic oscillator), and bypass capacitor to the ground become as close as possible to each other. Furthermore, 
avoid wires to X0 and X1 pins crossing each other as much as possible. 

■ Print circuit designing that surrounds X0 and X1 pins with grounding wires, which ensures stable operation, is strongly recommended.

Caution on Operations during PLL Clock Mode

■ If the PLL clock mode is selected, the microcontroller attempt to be working with the self-oscillating circuit even when there is no 
external oscillator or external clock input is stopped. Performance of this operation, however, cannot be guaranteed.

Sequence of Turning on Power of A/D Converter and Applying Analog Input

■ Be sure to turn on digital power (Vcc) before applying signals to the A/D converter and applying analog input signals (AN0 to AN7 pins).

■ Be sure to turn off the power of A/D converter and analog input before turning off the digital power source.

■ Be sure not to apply AVR exceeding AVcc when turning on and off. (No problems occur if analog and digital power is turned on and 
off simultaneously.)

Handling Pins When A/D Converter is Not Used

■ If the A/D converter is not used, connect the pins under the following conditions: “AVcc=AVR=Vcc,” and “AVss=Vss”

Note on Turning on Power

■ For preventing malfunctions on built-in step-down circuit, maintain a minimum of 50 s of voltage rising time (between 0.2 V and 
2.7V) when turning on the power.

Stabilization of Supply Voltage

■ A sudden change in the supply voltage may cause the device to malfunction even within the specified VCC supply voltage operating 
range. Therefore, the VCC supply voltage should be stabilized. 
For reference, the supply voltage should be controlled so that VCC ripple variations (peak-to-peak values) at commercial frequencies 
(50 Hz / 60 Hz) fall below 10 of the standard VCC supply voltage and the coefficient of fluctuation does not exceed 0.1 V/ms at 
instantaneous power switching.
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003910H PRLL0 PPG0 reload register L R/W 8/16-bit PPG timer XXXXXXXXB

003911H PRLH0 PPG0 reload register H R/W XXXXXXXXB

003912H PRLL1 PPG1 reload register L R/W XXXXXXXXB

003913H PRLH1 PPG1 reload register H R/W XXXXXXXXB

003914H PRLL2 PPG2 reload register L R/W XXXXXXXXB

003915H PRLH2 PPG2 reload register H R/W XXXXXXXXB

003916H PRLL3 PPG3 reload register L R/W XXXXXXXXB

003917H PRLH3 PPG3 reload register H R/W XXXXXXXXB

003918H

 to 
00392FH

 (Reserved area) *

003930H

 to 
003BFFH

 (Reserved area) *

003C00H

 to 
003C0FH

RAM (General-purpose RAM) 

003C10H

 to 
003C13H

IDR0 ID register 0 R/W CAN controller XXXXXXXXB

 to 
XXXXXXXXB

003C14H

 to 
003C17H

IDR1 ID register 1 R/W XXXXXXXXB

 to 
XXXXXXXXB

003C18H

 to 
003C1BH

IDR2 ID register 2 R/W XXXXXXXXB

 to 
XXXXXXXXB

003C1CH

 to 
003C1FH

IDR3 ID register 3 R/W XXXXXXXXB

 to 
XXXXXXXXB

003C20H

 to 
003C23H

IDR4 ID register 4 R/W XXXXXXXXB

 to 
XXXXXXXXB

003C24H

 to 
003C27H

IDR5 ID register 5 R/W XXXXXXXXB

 to 
XXXXXXXXB

003C28H

 to 
003C2BH

IDR6 ID register 6 R/W XXXXXXXXB

 to 
XXXXXXXXB

003C2CH

 to 
003C2FH

IDR7 ID register 7 R/W XXXXXXXXB

 to 
XXXXXXXXB

003C30H, 
003C31H

DLCR0 DLC register 0 R/W XXXXXXXXB, 
XXXXXXXXB

003C32H, 
003C33H

DLCR1 DLC register 1 R/W XXXXXXXXB, 
XXXXXXXXB

003C34H, 
003C35H

DLCR2 DLC register 2 R/W XXXXXXXXB, 
 XXXXXXXXB

003C36H, 
003C37H

DLCR3 DLC register 3 R/W XXXXXXXXB, 
XXXXXXXXB

Address Register 
Abbreviation Register Read/

Write Resource Initial Value
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Initial values: 

0: Initial value of this bit is “0.”

1: Initial value of this bit is “1.”

X: Initial value of this bit is undefined.

*: “Reserved area” should not be written anything. Result of reading from “Reserved area” is undefined.

003D0DH  (Reserved area) *

003D0EH TIER Send completion interrupt permission 
register

R/W CAN controller 00000000B

003D0FH  (Reserved area) *

003D10H, 
003D11H

AMSR Acceptance mask selection register R/W CAN controller XXXXXXXXB, 
XXXXXXXXB

003D12H, 
003D13H

 (Reserved area) *

003D14H

 to 
003D17H

AMR0 Acceptance mask register 0 R/W CAN controller XXXXXXXXB

 to 
XXXXXXXXB

003D18H

 to 
003D1BH

AMR1 Acceptance mask register 1 R/W XXXXXXXXB

 to 
XXXXXXXXB

003D1CH

 to 
003DFFH

 (Reserved area) *

003E00H

 to 
003EFFH

 (Reserved area) *

003FF0H

 to 
003FFFH

 (Reserved area) *

Address Register 
Abbreviation Register Read/

Write Resource Initial Value
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11.  Interrupt Sources, Interrupt Vectors, And Interrupt Control Registers

Interrupt Source EI2OS
Readiness

Interrupt Vector Interrupt Control Register
Priority*3

Number Address ICR Address

Reset #08 08H FFFFDCH   High

INT 9 instruction #09 09H FFFFD8H   

Exceptional treatment #10 0AH FFFFD4H  

CAN controller reception completed 
(RX)

´ #11 0BH FFFFD0H ICR00 0000B0H*1

CAN controller transmission 
completed (TX) / Node status 
transition (NS)

´ #12 0CH FFFFCCH

Reserved #13 0DH FFFFC8H ICR01 0000B1H

Reserved #14 0EH FFFFC4H

CAN wakeup  #15 0FH FFFFC0H ICR02 0000B2H*1

Time-base timer #16 10H FFFFBCH

16-bit reload timer 0  #17 11H FFFFB8H ICR03 0000B3H*1

8/10-bit A/D converter  #18 12H FFFFB4H

16-bit free-run timer overflow  #19 13H FFFFB0H ICR04 0000B4H*1

Reserved #20 14H FFFFACH

Reserved #21 15H FFFFA8H ICR05 0000B5H*1

PPG timer ch0, ch1 underflow ´ #22 16H FFFFA4H

Input capture 0-input  #23 17H FFFFA0H ICR06 0000B6H*1

External interrupt (INT4/INT5)  #24 18H FFFF9CH

Input capture 1-input  #25 19H FFFF98H ICR07 0000B7H*2

PPG timer ch2, ch3 underflow ´ #26 1AH FFFF94H

External interrupt (INT6/INT7)  #27 1BH FFFF90H ICR08 0000B8H*1

Watch timer  #28 1CH FFFF8CH

Reserved #29 1DH FFFF88H ICR09 0000B9H*1

Input capture 2-input
Input capture 3-input

´ #30 1EH FFFF84H

Reserved #31 1FH FFFF80H ICR10 0000BAH*1

Reserved #32 20H FFFF7CH

Reserved #33 21H FFFF78H ICR11 0000BBH*1

Reserved #34 22H FFFF74H

Reserved #35 23H FFFF70H ICR12 0000BCH*1 

16-bit reload timer 1 #36 24H FFFF6CH Low
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Time-base Timer Block Diagram

Actual interrupt request number of time-base timer is as follows:

Interrupt request number: #16 (10H)

21/HCLK

CKSCR : MCS = 1     0*1

CKSCR : SCS = 0     1*2

OF OF
OF

OF

TBIE TBOF TBC1 TBC0TBR- -

×21 ×22 ×211 ×212 ×213 ×214 ×215 ×216 ×217 ×218×210×29×28×23 · · · · · ·

To PPG timer
Time-base timer counter

To watchdog 
timer

To clock controller 
oscillation stabilizing 
wait time selector

Interval timer 
selector

Counter-
clear circuit

Power-on reset
Stop mode

TBOF clear TBOF set

Time-base timer control register
(TBTC)

Re-
served

OF : Overflow
HCLK : Oscillation clock

*1:  Switch machine clock from main clock to PLL clock.

*2: Switch machine clock from sub clock to main clock.

Time-base timer interrupt signal
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Watchdog Timer Block Diagram

21 22  211 212 213 214 215 216 217 218210 29 28

2

SRST WT1 WT0WTEPONR WRST ERST WDCS

21 22  28  29 210 211 212 213 214 215 27 26 25

4
4

Watchdog timer control register(WDTC) Watch timer control register (WTC)

Watchdog timer

Reset occurs
Shift to sleep mode

Shift to time-base
timer mode

Shift to watch mode
Shift to stop mode

Counter 
clear control 

circuit

Count clock 
selector

2-bit 
counter

Watchdog 
reset 

generation 
circuit

Internal reset 
generation 
circuit

Clear

Main clock 
(dividing HCLK by 2)

Sub clock 
SCLK

Time-base timer counter

Watch counter

HCLK: Oscillation clock
SCLK: Sub clock

Activate
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12.4  16-bit Input/Output Timer

The 16-bit input/output timer is a compound module composed of 16-bit free-run timer, (1 unit) and input capture (2 units, 4 input pins). 
The timer, using the 16-bit free-run timer as a basis, enables measurement of clock cycle of an input signal and its pulse width.

Configuration of 16-bit Input/Output Timer

The 16-bit input/output timer is composed of the following modules:

■ 16-bit free-run timer (1 unit)

■ Input capture (2 units, 2 input pins per unit)

Functions of 16-bit Input/Output Timer

Functions of 16-bit Free-run Timer

The 16-bit free-run timer is composed of 16-bit up counter, timer counter control status register, and prescaler. The 16-bit up counter 
increments in synchronization with dividing ratio of machine clock.

■ Count clock is set among four types of machine clock dividing rates.

■ Generation of interrupt is allowed by counter value overflow.

■ Activation of expanded intelligent I/O service (EI2OS) is allowed by interrupt generation.

■ Counter value of 16-bit free-run timer is cleared to “0000H” by either resetting or software-clearing with timer count clear bit (TCCS: 
CLR).

■ Counter value of 16-bit free-run timer is output to input capture, which is available as base time for capture operation.

Functions of Input Capture

The input capture, upon detecting an edge of a signal input to the input pin from external device, stores a counter value of 16-bit free-
run timer at the time of detection into the input capture data register. The function includes the input capture data registers corre-
sponding to four input pins, input capture control status register, and edge detection circuit.

■ Rising edge, falling edge, and both edges are selectable for detection.

■ Generating interrupt on CPU is allowed by detecting an edge of input signal.

■ Expanded intelligent I/O service (EI2OS) is activated by interrupt generation.

■ The four input capture input pins and input capture data registers allows monitoring of a maximum of four events.

16-bit Input/Output Timer Block Diagram

Internal data bus

Input capture
Special-

purpose bus
16-bit free-run 

timer
Document Number: 002-07765 Rev. *A Page 32 of 81



MB90387/387S/F387/F387S
MB90V495G
16-bit Free-run Timer

Counter value of 16-bit free-run timer is used as reference time (base time) of input capture.

Input Capture

Input capture detects rising edge, falling edge or both edges and retains a counter value of 16-bit free-run timer. Detection of edge 
on input signal is allowed to generate interrupt.

16-bit Free-run Timer Block Diagram

Detailed Pin Assignment on Block Diagram

The 16-bit input/output timer includes a 16-bit free-run timer. Interrupt request number of the 16-bit free-run timer is as follows:
Interrupt request number: 19 (13H)

Prescaler

The prescaler divides a machine clock and provides a counter clock to the 16-bit up counter. Dividing ratio of the machine clock is 
specified by timer counter control status register (TCCS) among four values.

Timer Counter Data Register (TCDT)

The timer counter data register is a 16-bit up counter. A current counter value of the 16-bit free-run timer is read. Writing a value during 
halt of the counter allows setting an arbitrary counter value. 

IVF IVFE CLK2 CLK1 CLK0STOP CLR

CLK STOP CLR

2

OF

Re-
served

16-bit free-run timer

Timer counter data register 
(TCDT)

Output counter value 
to input capture

Prescaler

Timer counter 
control status register 
(TCCS)

Free-run timer 
interrupt request

 : Machine clock
OF: Overflow

Internal data bus
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Input Capture Block Diagram

EG00EG01EG10EG11ICE0ICE1ICP0ICP1

IN1

IN0

2

2

2

2

EG00EG01EG10EG11ICE0ICE1ICP0ICP1

EG00EG01EG10EG11ICE0ICE1ICP0ICP1

IN3

IN2

16-bit free-run timer

Input capture data register 3 (IPCP3)

Input capture data register 2 (IPCP2)

Edge detection 
circuit

Pin

Pin

Input capture control 
status register 
(ICS23)

Input capture 
interrupt request

Input capture control 
status register 
(ICS01)

Input capture data register 1 (IPCP1)Pin

Pin

Edge detection 
circuit

Input capture data register 0 (IPCP0)

Internal data bus
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12.6  Watch Timer Outline

The watch timer is a 15-bit free-run counter that increments in synchronization with sub clock.

■ Interval time is selectable among 7 choices, and generation of interrupt request is allowed for each interval.

■ Provides operation clock to the subclock oscillation stabilizing wait timer and watchdog timer.

■ Always uses subclock as a count clock regardless of settings of clock selection register (CKSCR).

Interval Timer Function

■ In the watch timer, a bit corresponding to the interval time overflows (carry-over) when an interval time, which is specified by interval 
time selection bit, is reached. Then overflow flag bit is set (WTC: WTOF=1).

■ If an interrupt by overflow is permitted (WTC: WTIE=1), an interrupt request is generated upon setting an overflow flag bit.

■ Interval time of watch timer is selectable among the following seven choices: 

Interval Time of Watch Timer

SCLK: Sub clock frequency

Values in parentheses “( )” are calculation when operating with 8.192 kHz clock.

Sub Clock Cycle Interval Time

1/SCLK (122 s) 28/SCLK (31.25 ms)

29/SCLK (62.5 ms)

210/SCLK (125 ms)

211/SCLK (250 ms)

212/SCLK (500 ms)

213/SCLK (1.0 s)

214/SCLK (2.0 s)
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Watch Timer Block Diagram

Actual interrupt request number of watch timer is as follows: 

Interrupt request number: #28 (1CH)

Watch Timer Counter

A 15-bit up counter that uses sub clock (SCLK) as a count clock.

Counter Clear Circuit

A circuit that clears the watch timer counter.

WTOF WTR WTC1 WTC0WTC2WDCS SCE WTIE

25242321 29 210 211 212 213 214 21528272622SCLK

OF

OF

OFOF OF

OF
OF

OF

To watchdog 
timer

Watch timer counter

Power-on reset
Shift to hardware standby

Shift to stop mode
To sub clock oscillation 
stabilizing wait time

Interval timer 
selector

Watch timer interrupt

OF : Overflow
SCLK: Sub clock

Watch timer control register (WTC)

Counter
clear
circuit
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8/16-bit PPG Timer 1 Block Diagram

CLK

MD0

R

S Q

PEN1 PE1 PIE1 PUF1 MD1 MD0

PCS2 PCS0 PCM2 PCM1 PCM0PCS1

3

2

PPG1
Re-

versed

Re-
served

“H” level side data bus

“L” level side data bus
PPG1 reload 
register

PPG1 operation mode control 
register (PPGC1)

Interrupt 
request output*

Select signalReload selector 
L/H selector

PRLH1
(“H” level side)

PRLL1
(“L” level side)

PPG1 temporary 
buffer 0(PRLBH1)

Count start 
value

Reload Clear

PPG1 down 
counter (PCNT1)

Under-
flow PPG1 

output latch

PPG output control circuit

Pin

Time-base timer output
(512/HCLK)

Peripheral clock (1/)
Peripheral clock (2/)
Peripheral clock (4/)
Peripheral clock (8/)

Peripheral clock (16/)

Count clock 
selector

Select signal

PPG0/1 count clock selection register (PPG01)

 : Undefined
Reserved: Reserved bit
HCLK : Oscillation clock frequency
 : Machine clock frequency
* : Interrupt output of 8/16-bit PPG timer 1 is incorporated into one by the OR circuit against 

interrupt output of 8/16-bit PPG timer 0.

Operation 
mode 
control 
signal

PPG1 underflow 
(To PPG0)

PPG0 underflow
(From PPG0)
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12.12  CAN Controller 

The Controller Area Network (CAN) is a serial communication protocol compliant with CANVer2.0A and Ver2.0B. The
protocol allows data transmission and reception in both standard frame format and expanded frame format.

Features of CAN Controller

■ CAN controller format is compliant with CANVer2.0A and Ver2.0B.

■ The protocol allows data transmission and reception in standard frame format and expanded frame format.

■ Automatic transmission of data frame by remote frame reception is allowed.

■ Baud rate ranges from 10 kbps to 1 Mbps (with 16-MHz machine clock).

■ Provided with 8 transmission/reception message buffers.

■ Transmission/reception is allowed at ID 11 bit in standard format, and at ID 29 bit in expanded frame format.

■ Specifying 0 byte to 8 bytes is allowed in message data.

■ Multi-level message buffer configuration is allowed.

■ CAN controller has two built-in acceptance masks. Mask settings are independently allowed for the two acceptance masks on 
reception IDs.

■ The two acceptance masks allow reception in standard frame format and expanded frame format.

■ For types of masking, all-bit comparison, all-bit masking, and partial masking with acceptance mask register 0/1, are specifiable.

Table 12-5.  Data Transmission Baud Rate

Machine Clock Baud Rate (Max)

16 MHz 1 Mbps

12 MHz 1 Mbps

8 MHz 1 Mbps

4 MHz 500 kbps

2 MHz 250 kbps
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Sector Configuration of 512 Kbit Flash Memory

FF0000H

FF7FFFH

FF8000H

FF9FFFH

FFA000H

FFBFFFH

FFC000H

FFFFFFH

7 0 0 0 0 H

77FFFH

7 8 0 0 0 H

79FFFH

7A000 H

7BFFFH

7C000H

7FFFFH

Flash memory CPU address Writer address*

SA0 (32 Kbytes)

SA1 (8 Kbytes)

SA2 (8 Kbytes)

SA3 (16 Kbytes)

*: “Writer address” is an address equivalent to CPU address, which is used 
when data is written on Flash memory, using parallel writer. When writing/
deleting data with general-purpose writer, the writer address is used for 
writing and deleting.
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13.  Electrical Characteristics

13.1  Absolute Maximum Rating

*1: The parameter is based on VSS = AVSS = 0.0 V. 

*2: AVcc and AVR should not exceed Vcc.

*3: VI and VO should not exceed Vcc + 0.3 V. However if the maximum current to/from an input is limited by some means with external 
components, the ICLAMP rating supersedes the VI rating.

*4: A peak value of an applicable one pin is specified as a maximum output current.

*5: An average current value of an applicable one pin within 100 ms is specified as an average output current.
 (Average value is found by multiplying operating current by operating rate.)

*6: An average current value of all pins within 100 ms is specified as an average total output current. (Average value is found by 
multiplying operating current by operating rate.)

*7: 

■ Applicable to pins: P10 to P17, P20 to P27, P30 to P33, P35*, P36*, P37, P40 to P44, P50 to P57
 *: P35 and P36 are MB90387S and MB90F387S only.

Parameter Symbol
Rating

Unit Remarks
Min Max

Power supply voltage*1 VCC VSS  0.3 VSS  6.0 V

AVCC VSS  0.3 VSS  6.0 V VCC  AVCC*2

AVR VSS  0.3 VSS  6.0 V AVCC  AVR*2

Input voltage*1 VI VSS  0.3 VSS  6.0 V *3

Output voltage*1 VO VSS  0.3 VSS  6.0 V *3

Maximum clamp current ICLAMP   2.0   2.0 mA *7

Total maximum clamp current  | ICLAMP |  20 mA *7

“L” level maximum output current IOL1  15 mA Normal output*4

IOL2  40 mA High-current output*4

“L” level average output current IOLAV1  4 mA Normal output*5

IOLAV2  30 mA High-current output*5

“L” level maximum total output current IOL1  125 mA Normal output

IOL2  160 mA High-current output

“L” level average total output current IOLAV1  40 mA Normal output*6

IOLAV2  40 mA High-current output*6

“H” level maximum output current IOH1  15 mA Normal output*4

IOH2  40 mA High-current output*4

“H” level average output current IOHAV1  4 mA Normal output*5

IOHAV2  30 mA High-current output*5

“H” level maximum total output current IOH1  125 mA Normal output

IOH2  160 mA High-current output

“H” level average total output current IOHAV1  40 mA Normal output*6

IOHAV2  40 mA High-current output*6

Power consumption PD  245 mW

Operating temperature TA 40 105  C

Storage temperature Tstg 55 150  C
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13.4  AC Characteristics

13.4.1  Clock Timing

*1: Internal operation clock frequency should not exceed 16 MHz.

*2: When selecting the PLL clock, the range of clock frequency is limited. Use this product within range as mentioned in “Relation 
among external clock frequency and internal clock frequency”.

(VCC  5.0 V10%, VSS  AVSS  0.0 V, TA  40 C to 105 C)

Parameter Symbol Pin Name
Value

Unit Remarks
Min Typ  Max

Clock frequency fC X0, X1 3 — 8 MHz When crystal or ceramic 
resonator is used*2

3 — 16 MHz External clock input*1, *2

4 — 16 MHz PLL Multiply by 1 *2

4 — 8 MHz PLL Multiply by 2 *2

4 — 5.33 MHz PLL Multiply by 3 *2

4 — 4 MHz PLL Multiply by 4 *2

fCL X0A, X1A — 32.768 — kHz

Clock cycle time tHCYL X0, X1 125 — 333 ns

tLCYL X0A, X1A — 30.5 — s

Input clock pulse width PWH, PWL X0 10 — — ns Set duty factor at 30% to 
70% as a guideline.

PWLH,PWLL X0A — 15.2 — s

Input clock rise time and fall time tCR, tCF X0 — — 5 ns When external clock is used

Internal operation clock frequency fCP — 1.5 — 16 MHz When main clock is used

fLCP — — 8.192 — kHz When sub clock is used

Internal operation clock cycle time tCP — 62.5 — 666 ns When main clock is used

tLCP — — 122.1 — s When sub clock is used

X0

tHCYL

tCF tCR

0.8 VCC

0.2 VCC

PWH PWL

X0A

tLCYL

tCF tCR

0.8 VCC

0.2 VCC

PWLH PWLL

 Clock timing
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Rating values of alternating current is defined by the measurement reference voltage values shown below:

13.4.2  Reset Input Timing

*1: Oscillation time of oscillator is time that the amplitude reached the 90%. In the crystal oscillator, the oscillation time is between 
several ms to tens of ms. In ceramic oscillator, the oscillation time is between hundreds of s to several ms. In the external clock, 
the oscillation time is 0 ms.

*2: Except for MB90F387S and MB90387S.

*3: Refer to "(1) Clock timing" ratings for tCP (internal operation clock cycle time).

Parameter Symbol Pin Name
Value

Unit Remarks
Min Max

Reset input time tRSTL RST 16 tCP*3  ns Normal operation

Oscillation time of oscillator*1 + 
100 s + 16 tCP*3

  In sub clock*2, sub 
sleep*2, watch*2 and 
stop mode

100  s In timebase timer

0.8 VCC

0.2 VCC

2.4 V

0.8 V

Hysteresis input pin

 Output signal waveform

Output pin

 Input signal waveform

tRSTL

0.2 VCC 0.2 VCC

100 s
+ 16 tCP

RST

X0

 In sub clock, sub sleep, watch and stop mode

Internal operation 
clock

Internal reset

Oscillation 
time of 

oscillator Wait time for stabilizing 
oscillation Execute instruction

90% of 
amplitude
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(Continued)

ICCLS  VCC

TA  25 C, In external clock operation
f  Internal operating frequency

ICCT  VCC

TA  25 C, In external clock operation
f  Internal operating frequency

ICCH  VCC

Stopping, TA  25 C

IC
C

LS
 (

µA
)

VCC (V)
3 4 5 6 7

0

3

9

11

13

15

f = 8 kHz

5

7

1

4

6

8
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2
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C

T
 (

µA
)

VCC (V)

3 4 5 6 7
0

6

9
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f = 8 kHz

2

4

1

3

5

7

8

VCC (V)
2 4 5 6 7

0

30

5

10

15

20

25

3

IC
C

H
 (

µA
)
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17.  Major Changes

Spansion Publication Number: DS07-13717-5E

NOTE: Please see "Document History" about later revised information.

Page Section Change Results

4 ■ PRODUCT LINEUP Changed the number of channel of 8/16 bit PPG timer. 
or one 16-bit channel  or two 16-bit channels

13 ■ BLOCK DIAGRAM Changed the direction of arrow of TIN0, TIN1 signals of 16-bit reload 
timer. 
right arrow (output)  left arrow (input)

67 ■ ELECTRIC CHARACTERISTICS
4. AC Characteristics
(4) UART timing

Changed the value of Serial clock.
Serial clock “H” pulse width: 4tCP2tCP

Serial clock “L” pulse width: 4tCP2tCP
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