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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
*1: Settings of DIP switch S2 for using emulation pod MB2145-507. For details, see MB2145-507 Hardware Manual
 (2.7 Power Pin solely for Emulator).

*2: MB90387S, MB90F387S

2.  Packages And Product Models

: Yes : No

Note: Refer to Package Dimension for details of the package.

3.  Product Comparison

Memory Space

When testing with test product for evaluation, check the differences between the product and a product to be used actually. Pay 
attention to the following points:

■ The MB90V495G has no built-in ROM. However, a special-purpose development tool allows the operations as those of one with 
built-in ROM. ROM capacity depends on settings on a development tool.

■ On MB90V495G, an image from FF4000H to FFFFFFH is viewed on 00 bank and an image of FE0000H to FF3FFFH is viewed only 
on FE bank and FF bank. (Modified on settings of a development tool.)

■ On MB90F387/F387S/387/387S, an image from FF4000H to FFFFFFH is viewed on 00 bank and an image of FE0000H to FF3FFFH 
is viewed only on FF bank.

8/10-bit A/D converter Number of channels: 8
Resolution: Selectable 10-bit or 8-bit.
Conversion time: 6.125 s (at 16 MHz machine clock, including sampling time)
Sequential conversion of two or more successive channels is allowed. (Setting a 
maximum of 8 channels is allowed.)
Single conversion mode: Selected channel is converted only once.
Sequential conversion mode: Selected channel is converted repetitively.
Halt conversion mode: Conversion of selected channel is stopped and activated alter-
nately.

UART(SCI) Number of channels: 1
Clock-synchronous transfer: 62.5 kbps to 2 Mbps
Clock-asynchronous transfer: 9,615 bps to 500 kbps
Communication is allowed by bi-directional serial communication function and master/
slave type connection.

CAN Compliant with Ver 2.0A and Ver 2.0B CAN specifications.
8 built-in message buffers.
Transmission rate of 10 kbps to 1 Mbps (by 16 MHz machine clock)
CAN wake-up

Package MB90F387, MB90F387S MB90387, MB90387S

LQA048

Part Number MB90F387
MB90F387S

MB90387
MB90387S MB90V495G

Parameter
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MB90387/387S/F387/F387S
MB90V495G
7.  Handling Devices

Do Not Exceed Maximum Rating (preventing “latch up”)

■ On a CMOS IC, latch-up may occur when applying a voltage higher than Vcc or a voltage lower than Vss to input or output pin, 
which has no middle or high withstand voltage. Latch-up may also occur when a voltage exceeding maximum rating is applied across 
Vcc pin and Vss pin.

■ Latch-up causes drastic increase of power current, which may lead to destruction of elements by heat. Extreme caution must be 
taken not to exceed maximum rating.

■ When turning on and off analog power source, take extra care not to apply an analog power voltages (AVcc and AVR) and analog 
input voltage that are higher than digital power voltage (Vcc).

Handling Unused Pins

■ Leaving unused input pins open may cause permanent destruction by malfunction or latch-up. Apply pull-up or pull-down process 
to the unused pins using resistors of 2 k or higher. Leave unused input/output pins open under output status, or process as input 
pins if they are under input status.

Using External Clock

■ When using an external clock, drive only X0 pin and leave X1 pin open. An example of using an external clock is shown below.

F ■ Hysteresis input with pull-down resistor

■ Pull-down resistor, approx. 50 k

■ Flash product is not provided with pull-down 
resistor.

G ■ CMOS hysteresis input

■ CMOS level output (high-current output)

■ Standby control provided

Type Circuit Remarks

Vss

R

R
Hysteresis input

R

P-ch

N-ch

Vcc

Vss

High-current output

High-current output

Standby control

CMOS
hysteresis input

X1

X0

Open
MB90385 series

 Using external clock
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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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000038H

 to 
00003FH

 (Reserved area) *

000040H PPGC0 PPG0 operation mode control register R/W, W 8/16-bit PPG timer 0/
1

0X000XX1B

000041H PPGC1 PPG1 operation mode control register R/W, W 0X000001B

000042H PPG01 PPG0/1 count clock selection register R/W 000000XXB

000043H  (Reserved area) *

000044H PPGC2 PPG2 operation mode control register R/W, W 8/16-bit PPG timer 2/
3

0X000XX1B

000045H PPGC3 PPG3 operation mode control register R/W, W 0X000001B

000046H PPG23 PPG2/3 count clock selection register R/W 000000XXB

000047H to 
00004FH

 (Reserved area) *

000050H IPCP0 Input capture data register 0 R 16-bit input/output 
timer

XXXXXXXXB

000051H XXXXXXXXB

000052H IPCP1 Input capture data register 1 R XXXXXXXXB

000053H XXXXXXXXB

000054H ICS01 Input capture control status register R/W 00000000B

000055H ICS23 00000000B

000056H TCDT Timer counter data register R/W 00000000B

000057H 00000000B

000058H TCCS Timer counter control status register R/W 00000000B

000059H  (Reserved area) *

00005AH IPCP2 Input capture data register 2 R 16-bit input/output 
timer

XXXXXXXXB

00005BH XXXXXXXXB

00005CH IPCP3 Input capture data register 3 R XXXXXXXXB

00005DH XXXXXXXXB

00005EH to 
000065H

 (Reserved area) *

000066H TMCSR0 Timer control status register R/W 16-bit reload timer 0 00000000B

000067H R/W XXXX0000B

000068H TMCSR1 R/W 16-bit reload timer 1 00000000B

000069H R/W XXXX0000B

00006AH to 
00006EH

 (Reserved area) *

00006FH ROMM ROM mirroring function selection register W ROM mirroring 
function selection 
module

XXXXXXX1B

000070H

 to 
00007FH

 (Reserved area) *

000080H BVALR Message buffer enabling register R/W CAN controller 00000000B

000081H  (Reserved area) *

000082H TREQR Send request register R/W CAN controller 00000000B

Address Register 
Abbreviation Register Read/

Write Resource Initial Value
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MB90387/387S/F387/F387S
MB90V495G
Port 2 Pins Block Diagram (general-purpose input/output port)

Port 2 Registers

■ Port 2 registers include port 2 data register (PDR2) and port 2 direction register (DDR2).

■ The bits configuring the register correspond to port 2 pins on a one-to-one basis.

Relation between Port 2 Registers and Pins

Port Name Bits of Register and Corresponding Pins

Port 2 PDR2,DDR2 bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0

Corresponding pins P27 P26 P25 P24 P23 P22 P21 P20

P-ch

N-ch

Peripheral 
function input

Peripheral 
function output

Port data register (PDR)

PDR read

Output latch

PDR write

Peripheral function 
output permission

Pin
Port direction register (DDR)

Direction 
latch

DDR write

DDR read
Standby control (SPL=1)

Standby control: Control among Stop mode (SPL=1), Time-base timer mode (SPL=1), and watch mode
 (SPL=1).

Internal data bus
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MB90387/387S/F387/F387S
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12.2  Time-Base Timer

The time-base time is an 18-bit free-run counter (time-base timer counter) that counts up in synchronization with the main clock 
(dividing main oscillation clock by 2).

■ Four choices of interval time are selectable, and generation of interrupt request is allowed for each interval time.

■ Provides operation clock signal to oscillation stabilizing wait timer and peripheral functions.

Interval Timer Function

■ When the counter of time-base timer reaches an interval time specified by interval time selection bit (TBTC:TBC1, TBC0), an overflow 
(carrying-over) occurs (TBTC: TBOF=1) and interrupt request is generated.

■ If an interrupt by overflow is permitted (TBTC: TBIE=1), an interrupt is generated when overflow occurs (TBTC: TBOF=1).

■ The following four interval time settings are selectable: 

Interval Time of Time-base Timer

HCLK: Oscillation clock

Values in parentheses “( )” are those under operation of 4-MHz oscillation clock.

Count Clock Interval Time

2/HCLK (0.5 s) 212/HCLK (Approx. 1.0 ms) 

214/HCLK (Approx. 4.1 ms) 

216/HCLK (Approx. 16.4 ms) 

219/HCLK (Approx. 131.1 ms) 
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MB90387/387S/F387/F387S
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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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12.7  8/16-bit PPG Timer Outline

The 8/16-bit PPG timer is a 2-channel reload timer module (PPG0 and PPG1) that allows outputting pulses of arbitrary cycle and duty 
cycle. Combination of the two channels allows selection among the following operations:

■ 8-bit PPG output 2-channel independent operation mode

■ 16-bit PPG output operation mode

■ 8-bit and 8-bit PPG output operation mode

MB90385 series device has two 8/16-bit built-in PPG timers. This section describes functions of PPG0/1. PPG2/3 have the same 
functions as those of PPG0/1.

Functions of 8/16-bit PPG Timer

The 8/16-bit PPG timer is composed of four 8-bit reload register (PRLH0/PRLL0, PRLH1/PRLL1) and two PPG down counters 
(PCNT0, PCNT1).

■ Widths of “H” and “L” in output pulse are specifiable independently. Cycle and duty factor of output pulse is specifiable arbitrarily.

■ Count clock is selectable among 6 internal clocks.

■ The timer is usable as an interval timer, by generating interrupt requests for each interval.

■ The time is usable as a D/A converter, with an external circuit.
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UART Block Diagram

SIN1

SCK1

SOT1

MD1
MD0
CS2
CS1

SCKE
SOE

TDRE
BDS

PEN
P
SBL
CL
A/D
REC
RXE

CS0

TXE
RIE
TIE

PE
ORE
FRE
RDRF

RST

MD

DIV2
DIV1
DIV0

Control bus

Special-purpose 
baud-rate 
generator

16-bit reload 
timer

Clock 
selector

Pin

Reception 
clock Reception 

control 
circuit

Transmission
control
circuit

Start bit 
detection circuit

Transmission 
start circuit

Transmission 
bit counter

Transmission 
parity counter

Transmission 
clock

Reception interrupt 
request output

Transmission interrupt 
request output

Reception bit 
counter

Reception 
parity counter

Pin

Pin Shift register for 
reception

Serial input data 
register 1

Shift register for 
transmission

Serial output data 
register 1

Start 
transmission

Recep-
tion 

com-
pleted

Reception error 
occurrence 
signal for EI2OS 
(to CPU)

Reception status 
decision circuit

Internal data bus

Communi-
cation 
prescaler 
control 
register

Serial 
mode 
register 
1

Serial 
control 
register 
1

Serial 
status 
register 
1
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CAN Controller Block Diagram

TX

Set and clear reception
buffer and transmission buffer

Set reception
buffer ID selection

CRC error

Reception
DLC CRC generation circuit/

error check

Stuffing
error

Reception
shift register

Destuffing/stuffing
error check

Acceptance
filter

Reception
buffer

decision circuit

Reception buffer

RAM address
generation circuit

Reception buffer, transmission buffer, 
reception DLC, transmission DLC, ID selection

Arbitration lost Arbitration
check

Bit error Bit error
check

ACK error Acknowledgment
error check

Form error Form error
check

Input
latch Pin

BTR

PSC
TS1
TS2
RSJ
TOE
TS
RS

HALT
NIE
NT

NS1,0

CSR

RTEC

BVALR

TREQR

TCANR

TRTRR

RFWTR

TCR

TIER

RCR

RIER

RRTRR

ROVRR

AMSR

AMR0

AMR1

0
1

LEIR

IDR0 to 7
DLCR0 to 7
DTR0 to 7

RAM

RX

IDER

CPU
operation
clock

Prescaler
(dividing by 1 to 64)

Bit timing
generation circuit

Node status
transition interrupt
generation circuit

Node status
transition

interrupt signal

Bus
status

decision
circuit

Idle, interrupt, suspend, 
transmit, receive, error, 

and overload

Error
control
circuit Transmission/

reception
sequence

Clear transmission
buffer Transmission

buffer
decision circuit

Trans-
mission
buffer

Data
counter

Acceptance
filter control

circuit

Trans-
mission

DLC

Recep-
tion
DLC

ID
selection

Bit error, stuff error, 
CRC error, frame
error, ACK error

Arbitration
lost

Error frame
generation

circuit
Overload

frame
generation

circuit

Output
driver Pin

Transmission
buffer

Transmission
shift register

Transmission
DLC

CRC
generation

circuit

Stuffing

ACK
generation

circuit

Set and clear
transmission buffer

Transmission
completion interrupt

generation circuit

Trans-
mission
completion
interrupt
signal

Set reception buffer

Reception completion
interrupt generation

circuit

Reception
completion
interrupt
signal

Operation clock (TQ)

Sync segment
Time segment 1
Time segment 2

F2MC-16LX bus
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12.13  Address Matching Detection Function Outline

The address matching detection function checks if an address of an instruction to be processed next to a currently-processed 
instruction is identical with an address specified in the detection address register. If the addresses match with each other, an instruction 
to be processed next in program is forcibly replaced with INT9 instruction, and process branches to the interrupt process program. 
Using INT9 interrupt, this function is available for correcting program by batch processing.

Address Matching Detection Function Outline

■ An address of an instruction to be processed next to a currently-processed instruction of the program is always retained in an address 
latch via internal data bus. By the address matching detection function, the address value retained in the address latch is always 
compared with an address specified in detection address setting register. If the compared address values match with each other, 
an instruction to be processed next by CPU is forcibly replaced with INT9 instruction, and an interrupt process program is executed.

■ Two detection address setting registers are provided (PADR0 and PADR1), and each register is provided with interrupt permission 
bit. Generation of interrupt, which is caused by address matching between the address retained in address latch and the address 
specified in address setting register, is permitted and prohibited on a register-by-register basis.

Address Matching Detection Function Block Diagram

■ Address latch

Retains address value output to internal data bus.

■ Address detection control register (PACSR)

Specifies if interrupt is permitted or prohibited when addresses match with each other.

■ Detection address setting (PADR0, PADR1)

Specifies addresses to be compared with values in address latch.

AD1EReserved Reserved Reserved Reserved Reserved ReservedAD0E

PACSR

Address latch

Detection address setting register 0

Detection address setting register 1

INT9 instruction
(generate INT9 interrupt)

Address detection control register (PACSR)

Reserved: Be sure to set to “0.”

Internal data bus

C
om

p
arator

PADR0 (24-bit)

PADR1 (24-bit)
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■ Use within recommended operating conditions.

■ Use at DC voltage (current).

■ The B signal should always be applied a limiting resistance placed between the B signal and the microcontroller.

■ The value of the limiting resistance should be set so that when the B signal is applied the input current to the microcontroller pin 
does not exceed rated values, either instantaneously or for prolonged periods.

■ Note that when the microcontroller drive current is low, such as in the power saving modes, the B input potential may pass through 
the protective diode and increase the potential at the VCC pin, and this may affect other devices.

■ Note that if a B signal is input when the microcontroller power supply is off (not fixed at 0 V), the power supply is provided from the 
pins, so that incomplete operation may result.

■ Note that if the B input is applied during power-on, the power supply is provided from the pins and the resulting supply voltage may 
not be sufficient to operate the power-on reset.

■ Care must be taken not to leave the B input pin open.

■ Note that analog system input/output pins other than the A/D input pins (LCD drive pins, comparator input pins, etc.) cannot accept 
B signal input.

■ Sample recommended circuits: 

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current,
 temperature, etc.) in excess of absolute maximum ratings. Do not exceed these ratings.

P-ch

N-ch

VCC

R

 Input/Output Equivalent circuits

B input (0 V to 16 V) 

Limiting 
resistance

Protective diode
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13.3  DC Characteristics

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

Parameter Symbol Pin Name Conditions
Value

Unit Remarks
Min Typ  Max

“H” level 
input 
voltage

VIHS CMOS hysteresis 
input pin

— 0.8 VCC — VCC  0.3 V

VIHM MD input pin — VCC  0.3 — VCC  0.3 V

“L” level 
input 
voltage

VILS CMOS hysteresis 
input pin

— VSS  0.3 — 0.2 VCC V

VILM MD input pin — VSS  0.3 — VSS  0.3 V

“H” level 
output 
voltage

VOH1 Pins other than 
P14 to P17

VCC  4.5 V,
IOH  4.0 mA

VCC – 0.5 — — V

VOH2 P14 to P17 VCC  4.5 V,
IOH  14.0 mA

VCC – 0.5 — — V

“L” level 
output 
voltage

VOL1 Pins other than 
P14 to P17

VCC  4.5 V,
IOL  4.0 mA

— — 0.4 V

VOL2 P14 to P17 VCC  4.5 V,
IOL  20.0 mA

— — 0.4 V

Input leak 
current

IIL All input pins VCC  5.5 V,
VSS  VI  VCC

–5 — 5 A

Power 
supply 
current*

ICC VCC VCC  5.0 V,
Internally operating at 
16 MHz, normal operation.

— 25 30 mA

VCC  5.0 V,
Internally operating at 
16 MHz, writing on 
Flash memory.

— 45 50 mA MB90F387/S

VCC  5.0 V,
Internally operating at 
16 MHz, deleting on 
Flash memory.

— 45 50 mA MB90F387/S

ICCS VCC  5.0 V,
Internally operating at 
16 MHz, sleeping.

— 8 12 mA

ICTS VCC  5.0 V,
Internally operating at 
2 MHz, transition from main 
clock mode, in time-base timer 
mode.

— 0.75 1.0 mA MB90F387/S

0.2 0.35 MB90387/S
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*: Test conditions of power supply current are based on a device using external clock.

Power 
supply 
current*

ICCL VCC VCC  5.0 V,
Internally operating at 8 kHz, 
subclock operation, 
TA   25C

— 0.3 1.2 mA MB90F387/S

— 40 100 A MB90387/S

ICCLS VCC  5.0 V,
Internally operating at 8 kHz, 
subclock, 
sleep mode, 
TA   25C

— 10 30 A

ICCT VCC  5.0 V,
Internally operating at 8 kHz, 
watch mode, 
TA   25C

— 8 25 A

ICCH Stopping, 
TA   25C

— 5 20 A

Input 
capacity

CIN Other than AVCC, 
AVSS, AVR, C, VCC, 
VSS

 — 5 15 pF

Pull-up 
resistor

RUP RST  25 50 100 k

Pull-down 
resistor

RDOWN MD2  25 50 100 k Flash product is 
not provided 

with pull-down 
resistor.

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

Parameter Symbol Pin Name Conditions
Value

Unit Remarks
Min Typ  Max
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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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13.4.6  Trigger Input Timing

*: Refer to Clock Timing ratings for tCP (internal operation clock cycle time).

 (VCC  4.5 V to 5.5 V, VSS  0.0 V, TA  40 C to 105 C)

Parameter Symbol Pin Name Conditions
Value

Unit Remarks
Min Max

Input pulse width tTRGH

tTRGL

INT4 to INT7, 
ADTG

 5 tCP *  ns

0.8 VCC 0.8 VCC

0.2 VCC 0.2 VCC

tTIWH tTIWL

TIN0, TIN1,
IN0 to IN3

 Timer input timing

0.8 VCC 0.8 VCC

0.2 VCC 0.2 VCC

tTRGH tTRGL

INT4 to INT7,
ADTG

 Trigger input timing
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(Continued)

3FFH
Actual conversion 
characteristics

VNT (actual 
measurement value)

Ideal characteristics

Actual conversion 
characteristics

Actual conversion 
characteristics

Ideal characteristics

3FEH

3FDH

004H

003H

002H

001H

AVss AVR AVss AVR

(N + 1)H

NH

(N − 1)H

(N − 2)H

V (N + 1) T

VOT (actual measurement value) 

VFST (actual 
measurement 
value)

{1 LSB × (N − 1)
 + VOT }

VNT

(actual measurement
value)

Actual conversion 
characteristics

(actual measurement value)

Differential linear errorLinear error

Linear error of digital output N  
VNT  {1 LSB   (N  1)  VOT}

1 LSB
 [LSB]

Differential linear error of digital output N  
V (N  1) T  VNT

1 LSB
 1LSB [LSB]

VFST  VOT

1022
 [V]1 LSB  

VOT: Voltage at which digital output transits from “000H” to “001H.”
VFST: Voltage at which digital output transits from “3FEH” to “3FFH.”

D
ig

ita
l o

u
tp

ut

D
ig

ita
l o

u
tp

ut

Analog input Analog input
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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

10

12

14

2

IC
C

T
 (

µA
)

VCC (V)

3 4 5 6 7
0

6

9

10

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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(Continued)
 (VCC - VOH)  IOH

TA  25 C, VCC  4.5 V

VOL  IOL

TA  25 C, VCC  4.5 V

H level input voltage/ L level input voltage
VIN  VCC

TA  25 C

V
C

C
 - 

V
O

H
 (

m
V

)

IOH (mA)

0 4 6 8 10
0

600

900

1000

200

400

100

300

500

700

800

21 5 7 93

V
O

L 
(m

V
)

IOL (mA)

0 4 6 8 10
0

600

900

1000

200

400

100

300

500

700

800

2

V
IN

 (
V

)

VCC (V)

2.5 3.5 4 4.5 6
0

3

5

1

2

4

3 5 5.5

VIH

VIL
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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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