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"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.
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F2MC-16LX MB90385 Series

MB90385 series devices are general-purpose high-performance 16-bit micro controllers designed for process control of consumer
products, which require high-speed real-time processing. The devices of this series have the built-in full-CAN interface.

The system, inheriting the architecture of FAMC family, employs additional instruction ready for high-level languages, expanded
addressing mode, enhanced multiply-divide instructions, and enriched bit-processing instructions. Furthermore, employment of 32-
bit accumulator achieves processing of long-word data (32 bits).

The peripheral resources of MB90385 series include the following:

8/10-bit A/D converter, UART (SCI), 8/16-bit PPG timer, 16-bit input-output timer (16-bit free-run timer, input capture 0, 1, 2, 3 (ICU)),

and CAN controller.
Features
Clock

m Built-in PLL clock frequency multiplication circuit

m Selection of machine clocks (PLL clocks) is allowed among
frequency division by two on oscillation clock, and multiplication
of 1 to 4 times of oscillation clock (for 4-MHz oscillation clock,
4 MHz to 16 MHz).

m Operation by sub-clock (8.192 kHz) is allowed. (MB90387,
MB90F387)

m Minimum execution time of instruction: 62.5 ns (when operating
with 4-MHz oscillation clock, and 4-time multiplied PLL clock).

16 Mbyte CPU memory Space

m 24-bit internal addressing

Instruction System Best Suited to Controller

m Wide choice of data types (bit, byte, word, and long word)
m Wide choice of addressing modes (23 types)

m Enhanced multiply-divide instructions and RETI instructions

m Enhanced high-precision computing with 32-bit accumulator

Instruction System Compatible with High-level
Language (C language) and Multitask

m Employing system stack pointer

m Enhanced various pointer indirect instructions
m Barrel shift instructions

Increased Processing Speed

m 4-byte instruction queue

Powerful Interrupt Function with 8 Levels and 34
Factors

Automatic Data Transfer Function Independent of CPU

m Expanded intelligent I/O service function (EI? OS): Maximum
of 16 channels

Low Power Consumption (standby) Mode

m Sleep mode (a mode that halts CPU operating clock)
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m Time-base timer mode (a mode that operates oscillation clock,
sub clock, time-base timer and watch timer only)

m Watch mode (a mode that operates sub clock and watch timer
only)

m Stop mode (a mode that stops oscillation clock and sub clock)

m CPU blocking operation mode

Process
m CMOS technology

I/O Port

m General-purpose input/output port (CMOS output):

MB90387, MB90F387: 34 ports (including 4 high-current out-
put ports)

MB90387S, MB90F387S: 36 ports (including 4 high-current
output ports)

Timer

m Time-base timer, watch timer, watchdog timer: 1 channel

m 8/16-bit PPG timer: 8-bit x 4 channels, or 16-bit x 2 channels
m 16-bit reload timer: 2 channels

m 16-bit input/output timer
0 16-bit free run timer: 1 channel
0 16-bit input capture: (ICU): 4 channels

Interrupt request is issued upon latching a count value of 16-
bit free run timer by detection of an edge on pin input.

CAN Controller: 1 channel
m Compliant with Ver2.0A and Ver2.0B CAN specifications
m 8 built-in message buffers

m Transmission rate of 10 kbps to 1 Mbps (by 16 MHz machine
clock)

m CAN wake-up

UART (SCI): 1 channel
m Equipped with full-duplex double buffer

m Clock-asynchronous or clock-synchronous serial transmission
is available.

San Jose, CA 95134-1709 . 408-943-2600
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Part Number MBOOF387 MB90387
E MBYOF387S MB90387S MBOOV495G
8/10-bit A/D converter Number of channels: 8

Resolution: Selectable 10-bit or 8-bit.

Conversion time: 6.125 pus (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

*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, MBO0F387S

2. Packages And Product Models

Package MB9O0F387, MBIOF387S MB90387, MB90387S
LQA048 O O

O:Yes x: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:

m 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.

m On MB90V495G, an image from FF4000+ to FFFFFF+ is viewed on 00 bank and an image of FEO00OH to FF3FFF+ is viewed only
on FE bank and FF bank. (Modified on settings of a development tool.)

m On MB90F387/F387S/387/387S, an image from FF4000+ to FFFFFF+ is viewed on 00 bank and an image of FEOOOO+ to FF3FFFH
is viewed only on FF bank.
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4. Pin Assignment

AVcc
AVR
P50/ANO
P51/ANA1
P52/AN2
P53/AN3
P54/AN4
P55/AN5
P56/AN6
P57/AN7
P37/ADTG
P20/TINO

*: MB90387, MBO0F387

NN

: X1A, X0A
MB90387S, MB90F387S: P36, P35

(Top View)
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P17/PPG3
P16/PPG2
P15/PPG1
P14/PPGO
P13/IN3
P12/IN2
P11/IN1
P10/INO
X1

X0

C

Document Number: 002-07765 Rev. *A

Page 6 of 81



MB90387/387S/F387/F387S
ws CYPRESS MB90V495G

- EMBEDDED IN TOMORROW

Interrupt Source ElOS Interrupt Vector Interrupt Control Register Priority*
Readiness | Number Address ICR Address

UART1 reception completed © #37 | 25n FFFF68H ICR13 0000BD#** High
UART1 transmission completed A #38 | 26n FFFF64+ 0
Reserved X #39 | 27w FFFF60H ICR14 0000BEH**
Reserved X #40 | 28w FFFF5CH
Flash memory X #41 | 29 FFFF58+ ICR15 0000BF+*! \2
Delay interrupt generation module X #42 | 2An FFFF54+ Low

O : Available
X : Unavailable
© : Available EIOS function is provided.
A: Available when a cause of interrupt sharing a same ICR is not used.
*1:
a Peripheral functions sharing an ICR register have the same interrupt level.

a If peripheral functions share an ICR register, only one function is available when using expanded intelligent I/O service.

o If peripheral functions share an ICR register, a function using expanded intelligent I/O service does not allow interrupt by another
function.

*2: Input capture 1 corresponds to EI?0OS, however, PPG does not. When using EI20S by input capture 1, interrupt should be disabled
for PPG.

*3:Priority when two or more interrupts of a same level occur simultaneously.
12. Peripheral Resources

12.1 1/O Ports

The 1/O ports are used as general-purpose input/output ports (parallel I/O ports). The MB60385 series model is provided with 5 ports
(34 inputs). The ports function as input/output pins for peripheral functions also.

I/0 Port Functions

An 1/O port, using port data resister (PDR), outputs the output data to I/O pin and input a signal input to I/O port. The port direction
register (DDR) specifies direction of input/output of 1/0 pins on a bit-by-hbit basis.

The following summarizes functions of the ports and sharing peripheral functions:

m Port 1: General-purpose input/output port, used also for PPG timer output and input capture inputs.

m Port 2: General-purpose input/output port, used also for reload timer input/output and external interrupt input.

m Port 3: General-purpose input/output port, used also for A/D converter activation trigger pin.

m Port 4: General-purpose input/output port, used also for UART input/output and CAN controller send/receive pin.

m Port 5: General-purpose input/output port, used also analog input pin.

Document Number: 002-07765 Rev. *A Page 22 of 81
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Port 1 Pins Block Diagram (single-chip mode)

Peripheral Peripheral
function input function output
“ B B
Port data register (PDR) ___Peripheral function
output permission
]i i % -
3 PDR read o
% —»Ik Output latch ; o © D—{ P-ch
S :
%’ PDRW”te ................. L Pin
=t PQf.t. direction register (DDR)
m .
: /\r Direction : N-ch
g latch D—{
. DDR write :
§ :II Standby control (SPL=1)
: DDRread
Standby control: Control among Stop mode (SPL=1), Time-base timer mode (SPL=1), and watch mode
(SPL=1).

Port 1 Registers (single-chip mode)
m Port 1 registers include port 1 data register (PDR1) and port 1 direction register (DDR1).

m The bits configuring the register correspond to port 1 pins on a one-to-one basis.

Relation between Port 1 Registers and Pins

Port Name Bits of Register and Corresponding Pins
Port 1 PDR1, DDR1 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
Corresponding pins P17 P16 P15 P14 P13 P12 P11 P10

Document Number: 002-07765 Rev. *A
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Port 2 Pins Block Diagram (general-purpose input/output port)

SNQ elep |eutalu|

Peripheral
function input

Port data register (PDR)

PER read

Peripheral
function output

Peripheral function

4’[? Output latch
PDR write 5

Direction

[ output permission

latch

DDR write

DDR read

(SPL=1).

S

Pin

5 Oo-{[ N-ch

Standby control (SPL=1)

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

Port 2 Registers

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

m 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 bité bit5 bit4 bit3 bit2 bitl bit0
Corresponding pins P27 P26 P25 P24 P23 p22 P21 P20

Document Number: 002-07765 Rev. *A
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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).

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

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

Interval Timer Function

m When the counter of time-base timer reaches an interval time specified by interval time selection bit (TBTC:TBC1, TBCO0), an overflow
(carrying-over) occurs (TBTC: TBOF=1) and interrupt request is generated.

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

m The following four interval time settings are selectable:

Interval Time of Time-base Timer

Count Clock Interval Time
2/HCLK (0.5 ps) 22[HCLK (Approx. 1.0 ms)
214HCLK (Approx. 4.1 ms)
28/HCLK (Approx. 16.4 ms)
219/HCLK (Approx. 131.1 ms)

HCLK: Oscillation clock
Values in parentheses “()” are those under operation of 4-MHz oscillation clock.
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Watchdog Timer Block Diagram
Watchdog timer control register(WDTC) Watch timer control register (WTC)
«
2”
PONR| — |WRST|ERST|SRST|WTE |WT1 | WTO WDCS| |
l | I
Watchdog timer 2
: ! o l Activate
_ Resetoceurs == 0 ter . Watchdog | :
Shift to sleep mode —» Count clock 2-bit reset . Internalreset
) i . _|clear control R - : X
Shift to time-base — . selector [ counter > generation [ generation
Shift to watch mode _J" —" :
Shift to stop mode — Clear T
s 4
4
| Time-base timercounter | | | |
. _MaindOCk x21|x22|. .| x 28| x 29x 210/ x 211[x 212|x 213|x D14|x 215|x 216(x 217|x D18
(dividing HCLK by 2) :
. Watchcounter | ]
SUb CIOCk —P x21 x22 P x25 x26 x27 x28 x29 x210 X211 x212x213x214x215
SCLK :
HCLK: Oscillation clock
SCLK: Sub clock
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“H” level side data bus

AN

“L” level side data bus

PPGO reload
register

PPGO operation mode control
register (PPGCO)

¢

*

: Undefined

Reserved: Reserved bit
HCLK

;Qﬁ_'OPRLLO .........
: Re-
| (" level side) || (“L" level side) | |[PENO| — | PEO|PIEO|PUFO| — | — |semved
: | A
{ Y
PPGO temporary v R Interrupt
buffer 0(PRLBHO) request output*
{ } S Q
Select 2 Operation mode
Reload register signal control signal
L/H selector \ )
! ) o1« PPG1 underflow
Count start ‘ﬁ(‘i < 5|« PPGO underflow
value eloa y Clear (To PPG1)
Pulse selector
PPGO down counter Und;erflow
(PCNTO) |
Y \/
CLK PPGO : :
: Re. |output latch “"{ /— Pin
. versed .
PPGO
) ] PPG output control circuit
Time-base timer output_ |
_ (512/HCLK)
Peripheral clock (1/¢) —°
Peripheral clock (2/9) —1°
Peripheral clock (4/ ——° Count clock
Pe_nﬁheral clock (8/9) —o lect
Peripheral clock (16/¢) ——o selector
A
3
Select signal
> PCS2|PCS1|PCS0|PCM2|PCM1|PCMO| — —
PPGO/1 count clock selection register (PPGO01)

: Oscillation clock frequency
: Machine clock frequency

. Interrupt output of 8/16-bit PPG timer 0 is incorporated into one by the OR circuit against
interrupt output of 8/16-bit PPG timer 1.

Document Number: 002-07765 Rev. *A
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12.10 8/10-bit A/D Converter

The 8/10-bit A/D converter converts an analog input voltage into 8-bit or 10/bit digital value, using the RC-type successive approxi-
mation conversion method.

m Input signal is selected among 8 channels of analog input pins.
m Activation trigger is selected among software trigger, internal timer output, and external trigger.

Functions of 8/10-bit A/D Converter

The 8/10-bit A/D converter converts an analog voltage (input voltage) input to analog input pin into an 8-bit or 10-bit digital value
(A/D conversion).

The 8/10-bit A/D converter has the following functions:

m A/D conversion takes a minimum of 6.12 us* for 1 channel, including sampling time. (A/D conversion)

m Sampling of one channel takes a minimum of 2.0 ps*.

m RC-type successive approximation conversion method, with sample & hold circuit is used for conversion.
m Resolution of either 8 bits or 10 bits is specifiable.

m A maximum of 8 channels of analog input pins are allowed for use.

m Generation of interrupt request is allowed, by storing A/D conversion result in A/D data register.

m Activation of EI?0OS is allowed upon occurrence of an interrupt request. With use of EI?0S, data loss is avoided even if A/D conversion
is performed successively.

m An activation trigger is selectable among software trigger, internal timer output, and external trigger (fall edge).
: When operating with 16 MHz machine clock

8/10-bit A/D Converter Conversion Mode

Conversion Mode Description

Singular conversion mode |The A/D conversion is performed form a start channel to an end channel sequentially. Upon
completion of A/D conversion on an end channel, A/D conversion function stops.

Sequential conversion The A/D conversion is performed form a start channel to an end channel sequentially. Upon
mode completion of A/D conversion on an end channel, A/D conversion function resumes from the start
channel.

Pausing conversion mode |The A/D conversion is performed by pausing at each channel. Upon completion of A/D conversion
on an end channel, A/D conversion and pause functions resume from the start channel.

Document Number: 002-07765 Rev. *A Page 45 of 81
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12.11 UART Outline

UART is a general-purpose serial data communication interface for synchronous and asynchronous communication using external
devices.

m Provided with bi-directional communication function for both clock-synchronous and clock-asynchronous modes.
m Provided with master/slave communication function (multi-processor mode). (Only master side is available.)
m Interrupt request is generated upon completion of reception, completion of transmission and detection of reception error.

m Ready for expanded intelligent service, EI?OS.

Table 12-3. UART Functions

Description
Data buffer Full-duplex double buffer
Transmission mode Clock synchronous (No start/stop bit, no parity bit)
Clock asynchronous (start-stop synchronous)
Baud rate Bulilt-in special-purpose baud-rate generator. Setting is selectable among 8
values.

Input of external values is allowed.
Use of clock from external timer (16-bit reload timer 0) is allowed.

Data length 7 bits (only asynchronous normal mode)
8 bits

Signaling system Non Return to Zero (NRZ) system

Reception error detection Framing error

Overrun error
Parity error (not detectable in operation mode 1 (multi-processor mode))

Interrupt request Receive interrupt (reception completed, reception error detected)
Transmission interrupt (transmission completed)
Ready for expanded intelligent 1/O service (EI?0S) in both transmission and

reception
Master/slave communication function Communication between 1 (master) and n (slaves) are available
(asynchronous, multi-processor mode) (usable as master only).

Note: Start/stop bit is not added upon clock-synchronous transmission. Data only is transmitted.

Table 12-4. UART Operation Modes

Data Length

Operation Mode - - - - Synchronization Stop Bit Length
With Parity Without Parity
0 Asynchronous mode 7-bit or 8-bit Asynchronous 1- bit or 2-bit *?
(normal mode)
Multi processor mode 8+1*! - Asynchronous
Synchronous mode 8 - Synchronous No
—: Disallowed

1: “+1” is an address/data selection bit used for communication control (bit 11 of SCR1 register: A/D).
2: Only 1 bit is detected as a stop bit on data reception.
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13. Electrical Characteristics

13.1 Absolute Maximum Rating

Rating .
Parameter Symbol - Unit Remarks
Min Max
Power supply voltage** Vee Vss - 0.3 Vss + 6.0 \%
AVcc Vss - 0.3 Vss + 6.0 \% Vce = AVcc*?
AVR Vss - 0.3 Vss + 6.0 \Y, AVcc > AVR*?
Input voltage** Vi Vss — 0.3 Vss + 6.0 \% *3
Output voltage** Vo Vss - 0.3 Vss + 6.0 \% *3
Maximum clamp current lcLamp -20 +2.0 mA  |*7
Total maximum clamp current 2 | letave | - 20 mA  |*7
“L” level maximum output current loL1 - 15 mA  |Normal output*
loL2 - 40 mA  [High-current output**
“L” level average output current loLavi - 4 mA  |Normal output*®
loLavz - 30 mA  [High-current output*®
“L” level maximum total output current Zlow1 - 125 mA  [Normal output
ZloL2 - 160 mA  |High-current output
“L” level average total output current Zlotavi - 40 mA  |Normal output*®
Zlotavz - 40 mA  [High-current output*®
“H” level maximum output current loH1 - -15 mA  |Normal output*
loH2 - -40 mA  [High-current output**
“H” level average output current loHavi - -4 mA  |Normal output*®
loHav2 - -30 mA  [High-current output*®
“H” level maximum total output current ZloH1 - -125 mA  [Normal output
YloHz - -160 mA  [High-current output
“H” level average total output current YloHavi - -40 mA  |Normal output*®
ZloHav2 - -40 mA  [High-current output*®
Power consumption Po - 245 mw
Operating temperature TA -40 +105 °C
Storage temperature Tstg -55 +150 °C

*1: The parameter is based on Vss = AVss = 0.0 V.
*2: AVcc and AVR should not exceed Vcc.

*3: Viand 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 lcLave 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.

m 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.
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m Use within recommended operating conditions.
m Use at DC voltage (current).
m The +B signal should always be applied a limiting resistance placed between the +B signal and the microcontroller.

m 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.

m 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.

m 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.

m 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.

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

m 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.

m Sample recommended circuits:

¢ |Input/Output Equivalent circuits o
Protective diode

/ Vce
Limiting /‘ | Pch_

resistance —
+B input (0 V to 16 V) AN

N-ch

.

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.
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13.3 DC Characteristics

(Vcc =5.0 V£10%, Vss = AVss = 0.0 V, Ta=—-40 °C to +105 °C)

Value
Parameter | Symbol Pin Name Conditions - Unit Remarks
Min Typ Max
“H” level ViHs |CMOS hysteresis |— 0.8 Vcc — Vec+03| V
input input pin
voltage View  |MD input pin — Vee-03| — |Vec+03]| V
“L” level Vi,s  |CMOS hysteresis |— Vss — 0.3 — 0.2 Vcc \%
input input pin
voltage Vi |MD input pin — Vss—03| — |Vss+03| Vv
“H” level VoH1 |Pins other than Vec=4.5YV, Vee - 0.5 — — \%
output P14 to P17 lon =-4.0 mA
voltage Vonz |P14to P17 Vec =45V, Vec-05| — — Vv
lon =-14.0 mA
“L" level Vou1 |Pins other than Vecc=4.5YV, — — 0.4 \Y
output P14 to P17 loL=4.0 mA
voltage Vo2 |Pl4toP17 Vec=45V, — — 0.4 Vv
loL =20.0 mA
Input leak I All input pins Vcc=5.5YV, -5 — +5 A
current Vss < VI < Vcc
Power Icc Vce Vcc=5.0V, — 25 30 mA
supply Internally operating at
current* 16 MHz, normal operation.
Veec =5.0V, — 45 50 mA | MB90F387/S
Internally operating at
16 MHz, writing on
Flash memory.
Vcc=5.0V, — 45 50 mA | MB90F387/S
Internally operating at
16 MHz, deleting on
Flash memory.
lccs Vcc=5.0V, — 8 12 mA
Internally operating at
16 MHz, sleeping.
IcTs Vcec=5.0V, — 0.75 1.0 mA | MB90F387/S
Internally operating at
2 MHz, transition from main
clock mode, intime-base timer 0.2 0.35 MB90387/S
mode.
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e PLL operation guarantee range

Relation between internal operation clock
frequency and power supply voltage

Operation guarantee range of MB90F387/S and MB90387/S

5.5 [—---r— '
3 5 A/D converter
8 5 accuracy
> :
- 40 N P guarantee range
(@)] 1
g | /
° 35 |—--- ; . T
z 30 o : / PLL operation guarantee range
o oo : ' :
S Lo : . .
o : . 1 : .
o oo : : '
L1 i : i
15 8 4 8 12 16

Internal clock fce (MHZ2)

Relation among external clock frequency and internal clock frequency

Multiply  Multiply Multiply
by 4 by3  by2 Multiply by 1

____________________________ C x1/2
""""""""""""""" i (no multiplication)

RS VY

Internal clock fcr (MHZ)

i
8 16
External clock fc (MHz)*

*: fc is 8 MHz at maximum when crystal or ceramic resonator circuit is used.
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(Continued)

(Vec - Vor) — lon
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Vcc - VoH (mV)
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100

Ta=+425°C, Vec =45V

1000

900
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600

500

VoL (mV)

400

300

200
100

2 4 6
loL (mA)

10

Ta=+25°C, Vec =45V

H level input voltage/ L level input voltage

Vin — Vce

VIH

VIN (V)

ViL

3 3.5 4 4.5

Vcec (V)

55

Ta=+25°C
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lccLs — Vee
Ta=+25 °C, In external clock operation
f = Internal operating frequency
10
9
8
. f=8kHz
<6
® 5
Q
L 4
3
2
1
0
3 4 5 6
vee (V)
lcct — Vee
Ta=+25 °C, In external clock operation
f = Internal operating frequency
10
9
8
7
f=8 kHz
21 6
E 5
S 4
3
2
1
0
3 4 5 6
Vce (V)
lcch — Vee
Stopping, Ta=+25 °C
30
25
20
<
2
z 15
Q
S
10
5
0
2 3 4 5 6 7
Vee (V)
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15. Ordering Information

Part Number Package Remarks
MB90F387PMT 48-pin plastic LQFP
MB90387PMT (LQA048)
MB9O0F387SPMT
MB90387SPMT
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16. Package Dimension

n
R

HAAAH

ARARRRARRARS

. P
18
Q

BOTTOM VIEW

14X
[AJo.20[cTA

o

EIMEEC) @ RECIEO)
A

TOP VIEW

/—SEE DETAIL A |
|

"1 L o[ ]
PNE _(/ 0.25 A1 1 o - b _—|
L1 — A
- SECTION A-A'
SIDE VIEW DETAIL A
DIMENSIONS NOTES
SYMBOL
MIN. [NOM. | MAX. 1. ALL DIMENSIONS ARE IN MILLIMETERS.
A — [ — [170 /A\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
A 000 | — | 020 LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
b 015 | — | o027 /A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
. 005 | — T o020 /A\TO BE DETERMINED AT SEATING PLANE C.
S /A\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION,
9.00 BSC ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
D1 7.00 BSC DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
. 050 BSC AT DATUM PLANE H.
9.00 BSC /B\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
> 00 BSC WITHIN THE ZONE INDICATED.
L 045 T 000 [ 075 /A\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
: : : SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST

L1 0.30 | 0.50 | 0.70 FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
0 o | — | & BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER

SECTIONS OF THE MOLDER BODY.

&DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
PROTRUSION ) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.

&THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.

A1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

002-13731 **

PACKAGE OUTLINE, 48 LEAD LQFP
7.0X7.0X1.7 MM LQA048 REV**
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