PERFORM

The following document contains information on Cypress products. Although the document is marked
with the name “Spansion” and “Fujitsu”, the company that originally developed the specification,
Cypress will continue to offer these products to new and existing customers.

Continuity of Specifications

There is no change to this document as a result of offering the device as a Cypress product. Any
changes that have been made are the result of normal document improvements and are noted in the
document history page, where supported. Future revisions will occur when appropriate, and changes
will be noted in a document history page.

Continuity of Ordering Part Numbers
Cypress continues to support existing part numbers. To order these products, please use only the
Ordering Part Numbers listed in this document.

For More Information
Please contact your local sales office for additional information about Cypress products and solutions.

About Cypress

Cypress (NASDAQ: CY) delivers high-performance, high-quality solutions at the heart of today’s most
advanced embedded systems, from automotive, industrial and networking platforms to highly
interactive consumer and mobile devices. With a broad, differentiated product portfolio that mcludes
NOR flash memories, F-RAM™ and SRAM, Traveo™ microcontrollers, the industry’s only PSoC
programmable system-on-chip solutions, analog and PMIC Power Management ICs, CapSense
capacitive touch-sensing controllers, and Wireless BLE Bluetooth® Low-Energy and USB connectivity
solutions, Cypress is committed to providing its customers worldwide with consistent innovation, best-
in-class support and exceptional system value.



FUJITSU MICROELECTRONICS
DS07-13723 82

16-bit Microcontroller

CMOS

F2MC-16LX MB90390 Series

MB90394HA/F394HA/F395HA/V390HB

B DESCRIPTION

The MB90390-series with up to five FULL-CAN interfaces and Flash ROM is especially designed for automotive
and industrial applications. Its main feature are up to five on board CAN Interfaces, which conform to V2.0 Part
A and Part B, while supporting a very flexible message buffer scheme and so offering more functions than a
normal full CAN approach. With the new 0.35 um CMOS technology, Fujitsu Microelectronics now offers on-chip
Flash-ROM program memory up to 512 Kbytes. An internal voltage booster removes the necessity for a second
programming voltage.
An on board voltage regulator provides 3 V to the internal MCU core. This creates a major advantage in terms
of EMI and power consumption.

| The internal PLL clock frequency multiplier provides an internal 41.7 ns instruction cycle time from an external
4 MHz clock.
The unit features 6 Stepper Motor Controllers with slew rate controlled high current outputs.
Furthermore it features an 8-channel Output Compare Unit and a 6-channel Input Capture Unit with two separate
16-bit Free Run Timers. Up to 4 UARTS constitute additional functionality for communication purposes.

Note: F2MC is the abbreviation of FUJITSU Flexible Microcontroller.

For the information for microcontroller supports, see the following web site.
This web site includes the "Customer Desigh Review Supplement" which provides the latest cautions on
system development and the minimal requirements to be checked to prevent problems before the system
development.

http://edevice.fujitsu.com/micom/en-support/

Copyright©2002-2009 FUJITSU MICROELECTRONICS LIMITED All rights reserved FU]ITSU

2009.8



Changed the value of Minimum instruction execution time.
42 ns -> 41.7 ns


MB90390 Series
S

FEATURES

 16-bit core CPU; 4 MHz external clock (24 MHz internal, 41.7 ns instruction execution time)
* New 0.35 um CMOS Process Technology
« Internal voltage regulator supports 3 V MCU core, offering low EMI and low power consumption figures
» Up to five FULL-CAN interfaces; conforming to Version 2.0 Part A and Part B, flexible message buffering
(mailbox and FIFO buffering can be mixed)
» Powerful interrupt functions (8 progr. priority levels; 8 external interrupts)
» EI?0S - Automatic transfer function indep.of CPU; 16 channels of intelligent 1/O Services
 18-bit Time-base counter
» Watchdog Timer
« 2 full duplex UARTS; support 10.4 Kbps (USA standard )
« Up to 2 full duplex UARTSs (LIN/SCI)
« Serial I/O : 1 channel for synchronous data transfer
» Optional I?C with 400 Kbps
« A/D Converter : 15 channels analog inputs (Resolution 10 bits or 8 bits)
* 16-bit reload timer x 2 channels
* ICU (Input capture) 16-bit x 6 channels (2 input pins are shared with OCU outputs)
* OCU (Output capture) 16-bit x 8 channels (2 output pins are shared with ICU input pins)
* 16-bit Free Run Timer x 2 channels (FRTO : ICU 0/1, OCU 0/1/2/3, FRT1 : ICU 2/3/4/5, OCU 4/5/6/7)
 8/16-bit Programmable Pulse Generator 6 channels x 16-bit/12 channels x 8-bit
 Stepping Motor Controller 6 channels with slew rate controlled high current outputs
» Optimized instruction set for controller applications (bit, byte, word and long-word data types; 23 different
addressing modes; barrel shift; variety of pointers)
* 4-byte instruction execution queue
« signed multiply (16-bit x 16-bit) and divide (32-bit/16-bit) instructions available
* Program Patch Function
* Fast Interrupt processing
« Low Power Consumption mode
Sleep mode
Timebase timer mode
Stop mode
CPU intermittent mode
* Sound Generator
» Real Time Watch Timer
* Built-In Clock Modulation circuit
« Programmable input levels (Automotive Hysteresis / CMOS Hysteresis, initial level is Automotive Hysteresis)
» Package : 120-pin plastic LQFP

FUﬁTSU DS07-13723-8E
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MB90390 Series
S

B PRODUCT LINEUP

art Number
Parameter

MB90394HA MB90F394HA MB90F395HA MB90V390HB

CPU

F2MC-16LX CPU

System clock

On-chip PLL clock multiplier (x 1, x2, x 3, x4, x 6, 1/2 when PLL stops)
Minimum instruction execution time : 41.7 ns (4 MHz osc. PLL x 6)

power supply*!

Boot-block Boot-block
Flash memory Flash memory
ROM memory 384 Kbytes 512 Kbytes
ROM 384 Kbytes Hard-wired reset Hard-wired reset External
vector, points to vector, points to
address FFAOOOw address FBAOOOH
RAM 10 Kbytes 30 Kbytes
Emulator-specific L Yes

0.35 um CMOS with |0.35 um CMOS with on-chip

0.35 um CMOS with

(2 channels)

on-chip voltage regulator for internal power supply + .
. on-chip
Technology voltage regulator for | Flash memory with
. . voltage regulator for
internal On-chip charge pump for .
. internal power supply
power supply programming voltage
Operatin 35Vto55V
voplta e rgn e (4.0 V to 5.5 V: during Flash programming and erasing, 5V+10%
9 9 4.5V to 5.5 V: if A/D Converter is used)
Temperature range -40 °Cto +85 °C —
Package LQFP-120 PGA-299
Full duplex double buffer
UART Supports asynchronous/synchronous (with start/stop bit) transfer

Baud rate : 4808/9615/10417/19230/38460/62500/500000 bps (asynchronous)
500 K/1 M/2 Mbps (synchronous) at System clock = 24 MHz

UART (LIN/SCI)

1 channel 2 channels

I2C (400 Kbps)

1 channel 1 channel

Serial I/O

Transfer can be started from MSB or LSB

Supports internal clock synchronized transfer and external clock synchronized transfer
Supports positive-edge and negative-edge clock synchronization

Baud rate : 31.25 K/62.5 K/125 K/500 K/1 Mbps at System clock = 24 MHz

A/D Converter

15 input channels

10-bit or 8-bit resolution

Conversion time : Min 4.9 us include sample time (per one channel, depends on machine
clock frequency)

16-bit Reload Timer
(2 channels)

Operation clock frequency : fsys/2%, fsys/23, fsys/2° (fsys = System clock frequency)
Supports External Event Count function

DS07-13723-8E
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MB90390 Series
S

art Number
Parameter

MB90394HA MB90F394HA MB90F395HA MB90V390HB

Directly operates with the oscillation clock

Free Run Timer
(2 channels)

Watch Timer Read/Write accessible Second/Minute/Hour registers
Signals interrupts
Signals an interrupt when overflowing
16-bit Supports Timer Clear when a match with Output Compare (Channel 0)

Operation clock freq. : fsys, fsys/2?, fsys/22, fsys/23, fsys/24, fsys/25, fsys/28, fsys/2”
(fsys = System clock freq.)

Free Run Timer 0 (clock input FRCKO) corresponds to ICU 0/1, OCU 0/1/2/3

Free Run Timer 1 (clock input FRCK1) corresponds to ICU 2/3/4/5, OCU 4/5/6/7

16-bit
Output Compare
(8 channels)

Signals an interrupt when a match with 16-bit Free Run Timer

Eight 16-bit compare registers.

A pair of compare registers can be used to generate an output signal.
OCU 6/7 outputs are shared with ICU 3/5 inputs

16-bit
Input Capture
(6 channels)

Rising edge, falling edge or rising & falling edge sensitive
Six 16-bit Capture registers

Signals an interrupt upon external event

ICU 3/5 inputs are shared with OCU 6/7 outputs

8/16-bit
Programmable Pulse
Generator

(6 channels)

Supports 8-bit and 16-bit operation modes

Twelve 8-bit reload counters

Twelve 8-bit reload registers for L pulse width

Twelve 8-bit reload registers for H pulse width

A pair of 8-bit reload counters can be configured as one 16-bit reload counter or as
8-bit prescaler plus 8-bit reload counter

Operation clock freq. : fsys, fsys/21, fsys/2?, fsys/23, fsys/24 or 102.4 us at fosc =5 MHz
(fsys = System clock frequency, fosc = Oscillation clock frequency)

CAN Interface
(up to 5 channels)

2 channels ‘ 5 channels

Conforms to CAN Specification Version 2.0 Part A and B
Automatic re-transmission in case of error
Automatic transmission responding to Remote Frame
Prioritized 16 message buffers for data and ID’s
Supports multiple messages
Flexible configuration of acceptance filtering :

Full-bit compare/Full-bit mask/Two partial bit masks
Supports up to 1 Mbps

Stepping Motor
Controller
(6 channels)

Four high current outputs with controlled slew rate for each channel
Synchronized two 8-bit PWM's for each channel

External Interrupt
(8 channels)

Can be programmed edge sensitive or level sensitive

Sound Generator

8-bit PWM signal is mixed with tone frequency from 8-bit reload counter
PWM frequency : 62.5 kHz, 31.2 kHz, 15.6 kHz, 7.8 kHz at System clock = 16 MHz
Tone frequency : PWM frequency/2/ (reload value + 1)

(Continued)
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MB90390 Series

(Continued)

baram et::t Number | \1z90394HA MBOOF394HA MBOOF395HA MB9YOV390HB
Virtually all external pins can be used as general purpose I/O

/O Ports All push-pull outputs

Bit-wise programmable as input/output or peripheral signal
Port-wise programmable as CMOS Hysteresis or automotive Hysteresis inputs (default)

Spread spectrum clock modulator for reducing electromagnetic emissions.

Clock Modulator Frequency and Phase Modulation modes.

Supports automatic programming,
Embedded Algorithm
Write/Erase/Erase-Suspend/Resume
commands

A flag indicating completion of the algorithm
Number of erase cycles : 10,000 times

— Data retention time : 20 years*? —
Hard-wired reset vector available in order to
point to a fixed boot sector in Flash Memory
Boot block configuration

Erase can be performed on each block
Block protection with external programming
voltage

*1 . Itis setting of Jumper switch (TOOL VCC) when Emulator (MB2147-01) is used.
Please refer to the MB2147-01 or MB2147-20 hardware manual (3.3 Emulator-dedicated Power Supply
Switching) about details.

Flash
Memory

*2 : This value comes from the technology qualification (using Arrehenius equation to translate high temperature
measurements into normalized value at +85 °C)

DS07-13723-8E FUﬁTSU >



MB90390 Series
S

B PIN ASSIGNMENTS
* MB9O0V390HB

(TOP VIEW)
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P35/SCKO0 (6] [85] DVce
P36/SINO [ [84] PA7/PWM2M5
P37/SIN1 [B] [83] PA6/PWM2P5
P40/SCK1 [ [82] PA5/PWM1M5
P41/SOT1 [10] [81]1 PA4/PWM1P5
P42/SDA [11] 801 PA3/PWM2M4
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(FPT-120P-M21)
*: MB90V390HB only
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* MB90394HA/MB90F394HA/MB90F395HA

MB90390 Series
S

(TOP VIEW)
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(FPT-120P-M21)

*: These pins are not available in MBOOF394HA.
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MB90390 Series
S

B PIN DESCRIPTION

Pin no. Pin name Circuit type* Function
107 X1 A Oscillation output
108 X0 Oscillation input
90 RST B Reset input
P00 to P02 General purpose I/0
93t0 95 D
INO to IN2 Inputs for the Input Captures 0 to 2
P03 General purpose I/O
96 IN3 D Input for the Input Capture 3
OouT6 Output for the Output Compare 6
P04 General purpose 1/0
97 D
IN4 Input for the Input Capture 4
P05 General purpose I/0
98 IN5 D Input for the Input Capture 5
ouT7 Output for the Output Compare 7
P06, P07,
99 10 104 P10 to P13 b General purpose 1/0
OUTO to OUT5 Outputs for the Output Compares 0 to 5
P14 General purpose I/0
109 D - - -
TINO TINO input for the 16-bit Reload Timer 0
P15 General purpose I/O
110 D - -
TOTO TOTO output for the 16-bit Reload Timer 0
P16 General purpose I/0O
111 D
SGO SGO output for the Sound Generator
P17 General purpose 1/0O
112 D
SGA SGA output for the Sound Generator
P20 General purpose I/0O
113 D
TX1 TX output for CAN Interface 1
P21 General purpose I/0
114 D X
RX1 RX input for CAN Interface 1
P22 to P27 General purpose 1/0
115to 120 D - .
INT2 to INT7 External interrupt inputs for INT2 to INT7
1 P30 b General purpose I/0
RX0 RX input for CAN Interface 0
) P31 b General purpose I/0
TXO0 TX output for CAN Interface 0

(Continued)
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MB90390 Series
S

Pin no. Pin name Circuit type* Function
P32 General purpose I/0
3 TIN1 P TIN1 input for the 16-bit Reload Timer 1
P33 General purpose I/0
4 TOT1 ° TOT1 output for the 16-bit Reload Timer 1
P34 General purpose 1/0
> SOTO0 ° SOT output for UART 0
P35 General purpose I/0
° SCKO P SCK I/O for UART 0
P36 General purpose I/0
! SINO P SIN input for UART O
P37 General purpose 1/0
8 SIN1 ° SIN input for UART 1
9 P40 b General purpose 1/0
SCK1 SCK I/O for UART 1
10 P41 b General purpose I/0
SOT1 SOT output for UART 1
1 P42 b General purpose I/0O
SDA Serial data for I°C interface (except MB90F394HA)
P43 General purpose I/0
12 SCL b Serial clock for I2C interface (except MB90OF394HA)
13 P44 D General purpose I/O
" P45 b General purpose /O
ADTG External trigger input of the A/D Converter
18, 19 P46, P47 b General purpose I/0
INTO, INT1 External interrupt inputs for INTO to INT1
20 0 25 P50 to P55 b General purpose I/0
PPG10 to PPG15 Outputs for the Programmable Pulse Generators 10 to 15
P56 General purpose I/0O
26 PPGOO D Output for the Programmable Pulse Generator 0
RX2 RX input for CAN Interface 2 (only MB90V390HB)
P57 General purpose I/0
27 PPGO1 D Output for the Programmable Pulse Generator 1
TX2 TX output for CAN Interface 2 (only MB90OV390HB)
08 P90 b General purpose I/0O
SIN2 SIN input for UART 2 (only MB90V390HB)

DS07-13723-8E
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Pin no. Pin name Circuit type* Function
POl General purpose I/0
29 SCK2 P SCK input/output for UART 2 (only MB90V390HB)
P92 General purpose I/0O
30 SOT2 b SOT output for UART 2 (only MB90OV390HB)
P93 General purpose I/O
3 SIN3 ° SIN input for UART 3 (LIN/SCI)
P94 General purpose I/O
32 SCK3 b SCK input/output for UART 3 (LIN/SCI)
P95 General purpose I/0
33 SOT3 b SOT output for UART 3 (LIN/SCI)
P96 General purpose 1/O
3 WOT b WOT output for the Watch Timer
39 0 46 P60 to P67 E General purpose I/0O
ANO to AN7 Inputs for the A/D Converter
PBO General purpose I/0
48 PPGO02 E Output for the Programmable Pulse Generator 2
TX3 TX output for CAN Interface 3 (only MB90V390HB)
ANS8 Input for the A/D Converter
PB1 General purpose I/0O
49 PPGO03 E Output for the Programmable Pulse Generator 3
RX3 RX input for CAN Interface 3 (only MB90V390HB)
AN9 Input for the A/D Converter
PB2 General purpose I/O
50 PPG04 £ Output for the Programmable Pulse Generator 4
TX4 TX output for CAN Interface 4 (only MB90V390HB)
AN10 Input for the A/D Converter
PB3 General purpose I/0O
51 PPGO05 E Output for the Programmable Pulse Generator 5
RX4 RX input for CAN Interface 4 (only MB90V390HB)
AN11 Input for the A/D Converter
PB4 General purpose I/O
52 SIN4 E SIN input for the Serial I/0O
AN12 Input for the A/D Converter
(Continued)
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Pin no. Pin name Circuit type* Function
PB5 General purpose I/0
53 SCK4 E SCK input/output for the Serial 1/0
AN13 Input for the A/D Converter
PB6 General purpose I/0
54 SOT4 E SOT output for the Serial I/O
AN14 Input for the A/D Converter
P70to P73 General purpose I/0
PWM1PO
5710 60 PWM1MO F .
PWM2P0 Output for Stepping Motor Controller channel 0
PWM2MO
P74 to P77 General purpose I/0
PWM1P1
61to64 PWM1M1 F Output for Stepping Motor Controller channel 1
PWM2P1
PWM2M1
P80 to P83 General purpose I/O
PWM1P2
6710 70 PWM1M2 F Output for Stepping Motor Controller channel 2
PWM2P2
PWM2M2
P84 to P87 General purpose I/0
PWM1P3
71t074 PWM1M3 F Output for Stepping Motor Controller channel 3
PWM2P3
PWM2M3
PAO to PA3 General purpose I/0
PWM1P4
771080 PWM1M4 F Output for Stepping Motor Controller channel 4
PWM2P4
PWM2M4
PA4 to PA7 General purpose 1/0
PWM1P5
81to 84 PWM1M5 F Output for Stepping Motor Controller channel 5
PWM2P5
PWM2M5
PB7 General purpose I/0
91 FRCKO D FRCKO input for the 16-bit Free Run Timer 0
HCLK Oscillation Clock output
(Continued)
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DS07-13723-8E FUJITSU 11



MB90390 Series
S

(Continued)
Pin no. Pin name Circuit type* Function
P97 General purpose I/0
92 FRCK1 D FRCK1 input for the 16-bit Free Run Timer 1
HCLK Inverted Oscillation Clock output

55

65 DVee o Dedicated power supply pins for the high current output buffers

75 (Pin No. 57 to 84)

85

56

66 DVss L Dedicated ground pins for the high current output buffers

76 (Pin No. 57 to 84)

86

35 AVcc — Dedicated power supply pin (5 V) for the A/D converter

36 AVRH — Dedicated pos. reference voltage pin for the A/D converter

37 AVRL — Dedicated neg. reference voltage pin for the A/D converter

38 AVss — Dedicated power supply pin (0 V) for the A/D converter
These are input pins used to designate the operating mode. They

88, 89 MD1, MDO ¢ should be connected directly to Vcc or Vss.

87 MD2 G This is an input pin used to designate the operating mode. It
should be connected directly to Vcc or Vss.

11055 Vce — These are power supply (5 V) input pins

16

47 Vss — These are power supply (0 V) input pins

106
This is the power supply stabilization capacitor pin. It should be

17 C — connected to higher than or equal to 0.1 uF (MB90394HA/
F394HA) / 0.22 uF (MB90OF395HA/V390HB) ceramic capacitor.

*: Refer to “@ I/O CIRCUIT TYPE” for I/O circuit type.

12

FUTI)TSU DS07-13723-8E




W /O CIRCUIT TYPE

MB90390 Series

Vcc

FR e
B e

CMOS Hysteresis input

Automotive
Hysteresis input

Type Circuit Remarks
A 1 Oscillation feedback resistor :
1 MQ approx.
% Clock input
P-ch N-ch
X0
Standby control signal
B Vee » CMOS Hysteresis input with pull-up
Resistor :
R (pull-up) 50 kQ approx.
R
M @Of CMOS Hysteresis input
C * EVA/ROM device :
R CMOS Hysteresis input
M @07 CMOS Hysteresis input « Flash device :
CMOS input.
D * CMOS output

* CMOS Hysteresis input

» Automotive Hysteresis input

Note : The input characteristic may be
different for different pins/devices.
Refer to Vins in “B ELECTRICAL
CHARACTERISTICS 3.DC

Characteristics”

DS07-13723-8E
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MB90390 Series

(Continued)
Type Circuit Remarks
E * CMOS output
Vce » CMOS Hysteresis input
P-ch » Automotive Hysteresis input
* Analog input
N-ch Note : The input characteristic may be
different for different pins/devices.
Refer to Vins in “l ELECTRICAL
——Sa CHARACTERISTICS 3.DC
_[ Analog input Characteristics”
—T  N-ch
R
—’\/\/\;—@07 CMOS Hysteresis input
R )
_/\N\,_boi Automotive
Hysteresis input
F * CMOS high current output
Dvee + CMOS Hysteresis input
P-ch » Automotive Hysteresis input
High current
N-ch
R
—’\N\/—% CMOS Hysteresis input
R .
—/\/\/\,—% Automotive
Hysteresis input
G * EVA/ROM device :
R o CMOS Hysteresis input with pull-
Wr IE CMOS Hysteresis input down Resistor : 50 kQ approx.
R (pull-down) * Flash dgwce b
CMOS input without pull-down.
oo}
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MB90390 Series
S

B HANDLING DEVICES

Special care is required for the following when handling the device :
 Preventing latch-up
« Stabilization of supply voltage
» Treatment of unused pins
» Using external clock
* Power supply pins (Vcc/Vss)
 Pull-up/down resistors
« Crystal Oscillator Circuit
 Turning-on Sequence of Power Supply to A/D Converter and Analog Inputs
» Connection of Unused Pins of A/D Converter if A/D Converter is unused.
* Notes on Energization
 Caution on Operations during PLL Clock Mode

1. Preventing latch-up

CMOS IC chips may suffer latch-up under the following conditions :

» A voltage higher than Vcc or lower than Vss is applied to an input or output pin.
A voltage higher than the rated voltage is applied between Vcc and Vss pins.

» The AVcc power supply is applied before the Vcc voltage.

Latch-up may increase the power supply current drastically, causing thermal damage to the device.

For the same reason, also be careful not to let the analog power-supply voltage (AVcc, AVRH) exceed the digital
power-supply voltage.

2. 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 (50/60 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.

3. Treatment of unused pins

Leaving unused input pins open may result in misbehavior or latch up and possible permanent damage of the
device. Therefore they must be pulled up or pulled down through resistors. In this case those resistors should
be more than 2 kQ .

Unused bidirectional pins should be set to the output state and can be left open, or the input state with the above
described connection.

4. Using external clock

To use external clock, drive the X0 pin and leave X1 pin open.

|— MB90390 Series
X0

o
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5. Power supply pins (Vcc/Vss)

« If there are multiple Vcc and Vss pins, from the point of view of device design, pins to be of the same potential
are connected the inside of the device to prevent such malfunctioning as latch up.
To reduce unnecessary radiation, prevent malfunctioning of the strobe signal due to the rise of ground level,
and observe the standard for total output current, be sure to connect the Vcc and Vss pins to the power supply
and ground externally.

» Connect Vcc and Vss to the device from the current supply source at a low impedance.

» As a measure against power supply noise, connect a capacitor of about 0.1 uF as a bypass capacitor between
Vcc and Vss in the vicinity of Vec and Vss pins of the device.

@ Vcc
© Vss
[1T1 ][] IJW
Vce Vss
1 |vss ]
MB90390
E Vee Series vee j
C vssl H
Vss Vcc

L‘JI_II_ILJI_I

6. Pull-up/down resistors
The MB90390 Series does not support internal pull-up/down resistors. Use external components where needed.

7. Crystal Oscillator Circuit

Noises around X0 or X1 pins may be possible causes of abnormal operations. Make sure to provide bypass
capacitors via shortest distance from X0, X1 pins, crystal oscillator (or ceramic oscillator) and ground lines, and
make sure, to the utmost effort, that lines of oscillation circuit not cross the lines of other circuits.

It is highly recommended to provide a printed circuit board art work surrounding X0 and X1 pins with a ground
area for stabilizing the operation.

Please ask the crystal maker to evaluate the oscillational characteristics of the crystal and this device.

8. Turning-on Sequence of Power Supply to A/D Converter and Analog Inputs
Make sure to turn on the A/D converter power supply (AVcc, AVRH, AVRL) and analog inputs (ANO to AN14)
after turning-on the digital power supply (Vcc) .

Turn-off the digital power after turning off the A/D converter supply and analog inputs. In this case, make sure
that the voltage not exceed AVRH or AVcc (turning on/off the analog and digital power supplies simultaneously
is acceptable) .

9. Connection of Unused Pins of A/D Converter if A/D Converter is unused
Connect unused pins of A/D converter to AVcc = Ve, AVss = AVRH = AVRL = Vss.

10. Notes on Energization
To prevent the internal regulator circuit from malfunctioning, set the voltage rise time during energization at 50
or more us (0.2Vto 2.7V).

11. Notes on During Operation of PLL Clock Mode

On this microcontroller, if in case the crystal oscillator breaks off or an external reference clock input stops while
the PLL clock mode is selected, a self-oscillator circuit contained in the PLL may continue its operation at its
self-running frequency. However, Fujitsu Microelectronics will not guarantee results of operations if such failure
occurs.
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*+ MB90394HA
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X0, X1 ——»

RST ——

Clock
Controller

F2MC-16LX
CPU

RAM
10 Kbytes

ROM
384 Kbytes

16-bit
Free Run
Timer O

| Prescaler x 3 I

Input
Capture
6 channels

SOT3, SOT1, SOTO  «——
SCK3, SCK1, SCKO «——»

SIN3, SIN1, SIN0 ——

UART
3 channels
(1channel
LIN/SCI)

Output
Compare
8 channels

16-bit
Free Run
Timer 1

SOT4
SCK4 <+—

SINd ——™

| Prescaler I
B E—

Serial I/O

8/16-bit
PPG
6 channels

AvVce ——

AVss —™

AN14 to ANO ——
AVRH ——

AVRL ———

ADTG ——

8/10-bit
A/D converter
15 channels

Internal Data Bus

CAN
2 channels

TINL, TINO ———
TOTL, TOTO =—]

16-bit
Reload Timer
2 channels

SMC
6 channels

Watch
Timer

External
Interrupt
8 channels

Sound
Generator

1’C
Interface

FRCKO

INS to INO

OUT7 to OUTO

FRCK1

PPGO5 to PPGO0
PPG15 to PPG10

RX1, RX0
TX1, TXO

PWM1M5 to PWM1MO
PWM1P5 to PWM1PO
PWM2M5 to PWM2MO
PWM2P5 to PWM2P0O
DVce
DVss

INT7 to INTO
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* MBO90F394HA

X0, X1
RST

SOT3, SOT1, SOTO0
SCK3, SCK1, SCKO0
SINS, SIN1, SINO

SOT4
SCK4
SIN4

Avcce

AVss

AN14 to ANO
AVRH

AVRL

ADTG

TIN1, TINO
TOT1, TOTO

B —

Clock
Controller

F2MC-16LX
CPU

RAM
10 Kbytes

Flash
384 Kbytes

16-bit
Free Run
Timer 0

-~

-

B —

UART
3 channels
(1channel
LIN/SCI)

Input
Capture
6 channels

Output
Compare
8 channels

Prescaler

16-bit
Free Run
Timer 1

8/16-hit
PPG
6 channels

Internal Data Bus

CAN
2 channels

SMC
6 channels

-—]
«—»| Serial l/O
B —
—]
B —
8/10-hit
A/D converter
———{ 15 channels
B —
B —
E—— 16-bit
Reload Timer
-—]
2 channels
Watch
Timer

External
Interrupt
8 channels

Sound
Generator

FRCKO

INS5 to INO

OUT7 to OUTO

FRCK1

PPGOS5 to PPGO0
PPG15 to PPG10

RX1, RX0
TX1, TX0

PWM1M5 to PWM1MO
PWM1P5 to PWM1PO
PWM2M5 to PWM2MO
PWM2P5 to PWM2PO
DVce
DVss

INT7 to INTO
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X0, X1 ——»

RST ——

Clock
Controller

F2MC-16LX
CPU

RAM
30 Kbytes

SOT31t0 SOTO «——
SCK3t0 SCKO «——»

SIN3 to SIN0 ———

UART
4 channels
(2 channels
LIN/SCI)

16-bit
Free Run
Timer O

Input
Capture
6 channels

Output
Compare
8 channels

Prescaler

SOT4 <—
SCK4 =—

SINd ——™

Serial /0

16-bit
Free Run
Timer 1

8/16-bit
PPG
6 channels

Avce ——
AVss ———
AN14 to ANO ————
AVRH ——»
AVRL ——»
ADTG —»

8/10-bit
A/D converter
15 channels

Internal Data Bus

CAN
5 channels

TINL, TINO ———
TOT1, TOTO =—]

16-bit
Reload Timer
2 channels

SMC
6 channels

Watch
Timer

External
Interrupt
8 channels

Sound
Generator

12C
Interface

FRCKO

IN5 to INO

OUT?7 to OUTO

FRCK1

PPGO05 to PPG00
PPG15 to PPG10

RX4 to RX0
TX4 to TXO0

PWM1M5 to PWM1MO
PWM1P5 to PWM1PO
PWM2M5 to PWM2MO
PWM2P5 to PWM2P0O
Dvce
DVss

INT7 to INTO
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* MBO0OF395HA

SOT3, SOT1, SOTO0
SCKS, SCK1, SCKO0

X0, X1 ———»

RST ——

SIN3, SIN1, SINO ——[  LIN/SCI)

| Prescaler I
-

SCK4 «——»| Serial /O

SOT4

SIN4 ——™

AVcc ————»
AVss ———»
AN14to ANO — |  8/10-bit
AVRH ——= 15 channels
AVRL ———=
ADTG —»

TINL, TINO ——— 16-bit
TOT1, TOTO 2 channels

UART

Clock

Controller

F2MC-16LX
CPU

RAM

30 Kbytes

Flash

16-bit
Free Run
Timer O

512 Kbytes

Input
Capture
6 channels

| Prescaler x 3 I

3 channels

Output
Compare
8 channels

(1 channels

16-bit
Free Run
Timer 1

8/16-bit
PPG
6 channels

Internal Data Bus

CAN
2 channels

A/D converter

SMC
6 channels

Reload Timer

Watch

External
Interrupt
8 channels

Timer

Sound
Generator

12C
Interface

FRCKO

INS to INO

OUT7 to OUTO

FRCK1

PPGO05 to PPGO0
PPG15 to PPG10

RX1, RX0
TX1, TXO

PWM1M5 to PWM1MO
PWM1P5 to PWM1PO
PWM2M5 to PWM2MO
PWM2P5 to PWM2P0O

DVce
DVss

INT7 to INTO
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FFFFFFH

FFO000H
FEFFFFH

FEOOOOH
FDFFFFH

FDO00OH
FCFFFFH

FCO000H
FBFFFFH

FBOOOOH
FAFFFFH

FAOOOOH
FOFFFFH

F90000H

00FFFFH
004000k
or
008000H
003FFFH

003500H
0028FFH

000100H

0000BFH
000000H

MB90394HA/
MB90F394HA

ROM (FF bank)

ROM (FE bank)

ROM (FD bank)

ROM (FB bank)

ROM (FA bank)

ROM (F9 bank)

ROM (Image of
FF bank)

Periperal

RAM 10 Kbytes

Periperal

MB90F395HA
FFFFFFH
ROM (FF bank)
FFO000H
FEFFFFH
ROM (FE bank)
FEOOOOH
FDFFFFH
ROM (FD bank)
FDOOOOH
FCFFFFH
ROM (FC bank)
FCO0000H
FBFFFFH
ROM (FB bank)
FBOOOOH
FAFFFFH
ROM (FA bank)
FAOOO0OH
FOFFFFH
ROM (F9 bank)
F90000H
F8FFFFH
ROM (F8 bank)
F80000H
8017FFH
800000H RAM 6 Kbytes
00FFFFH | ROM (Image of
008000k FF bank)
0070FFH
0041004 RAM 12 Kbytes
003FFFH
Periperal
003500H
0030FFH
RAM 12 Kbytes
000100H
0000BFH -
000000H Periperal

MB90V390HB
FFFFFFH
ROM (FF bank)
FFO000H
FEFFFFH
ROM (FE bank)
FEOOOOH
FDFFFFH
ROM (FD bank)
FDOOOOH
FCFFFFH
ROM (FC bank)
FCO000H
FBFFFFH
ROM (FB bank)
FBOOOOH
FAFFFFH
ROM (FA bank)
FAOO0O0OH
FOFFFFH
ROM (F9 bank)
F90000H
F8FFFFH
ROM (F8 bank)
F80000H
8017FFH
800000H RAM 6 Kbytes
00FFFFH I ROM (Image of
008000H FF bank)
0070FFH
0041004 RAM 12 Kbytes
003FFFH
Periperal
003500H
0030FFH
RAM 12 Kbytes
000100H
0000BFH -
000000H Periperal

Note : The high-order portion of bank 00 gives the image of the FF bank ROM to make the small model of the C

compiler effective. Since the low-order 16 bits are the same, the table in ROM can be referenced without
using the far specification in the pointer declaration.
For example, an attempt to access 00C000+ accesses the value at FFC000+ in ROM.

The ROM area in bank FF exceeds 32/48 Kbytes, and its entire image cannot be shown in bank 00.

The image between FF4000+/FF8000+ and FFFFFF+ is visible in bank 00, while the image between FFOO00+
and FF3FFFx/FF7FFF+ is visible only in bank FF.

In MB90OV390HB, the image for only ROM data between FF8000+ to FFFFFF+ is visible in bank 00.

As for MB90394HA/F394HA/F395HA, it is possible to set the FF bank area which looks the 00 bank image
in the ROM mirror function select register (ROMM) .
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M /O MAP

Address Register Ab?iger:/ia- Access | Resource name | Initial value
00~ Port 0 Data Register PDRO R/W Port 0 XXXXXXXXe
01n Port 1 Data Register PDR1 R/W Port 1 XXXXXXXXe
02+ Port 2 Data Register PDR2 R/W Port 2 XXXXXXXXs
03n Port 3 Data Register PDR3 R/W Port 3 XXXXXXXXe
04n Port 4 Data Register PDR4 R/W Port 4 XXXXXXXXe
05+ Port 5 Data Register PDR5 R/W Port 5 XXXXXXXXs
06+ Port 6 Data Register PDR6 R/W Port 6 XXXXXXXXe
07n Port 7 Data Register PDR7 R/W Port 7 XXXXXXXXe
08w Port 8 Data Register PDR8 R/W Port 8 XXXXXXXXs
09n Port 9 Data Register PDR9 R/W Port 9 XXXXXXXXe
OAH Port A Data Register PDRA R/W Port A XXXXXXXXe
OBH Port B Data Register PDRB R/W Port B XXXXXXXXe
0CwH Analog Input Enable 0 ADERO R/W Port 6, A/D 11111111s
ODw Analog Input Enable 1/ ADC Select ADER1 R/W Port B, A/ID 01111111s
OEH Input Level Select Register ILSR R/W Ports 000000008
OF+ Input Level Select Register ILSR R/W Ports 00000000e
10w Port O Direction Register DDRO R/W Port 0 000000008
11w Port 1 Direction Register DDR1 R/W Port 1 000000008
12n Port 2 Direction Register DDR2 R/W Port 2 000000008
13u Port 3 Direction Register DDR3 R/W Port 3 000000008
14n Port 4 Direction Register DDR4 R/W Port 4 000000008
15k Port 5 Direction Register DDR5 R/W Port 5 000000008
16H Port 6 Direction Register DDR6 R/W Port 6 000000008
17w Port 7 Direction Register DDR7 R/W Port 7 000000008
18n Port 8 Direction Register DDR8 R/W Port 8 000000008
19u Port 9 Direction Register DDR9 R/W Port 9 000000008
1AH Port A Direction Register DDRA R/W Port A 000000008
1BH Port B Direction Register DDRB R/W Port B 000000008

1Cuto 1Fw Reserved
20H Serial Mode Control O UMCO R/W 00000100e
21k Status 0 USRO R/W 00010000s
22u Input/Output Data 0 3 (I)DDRFS(/) R/W UARTO XXXXXXXXs
23n Rate and Data 0 URDO R/W 0000000Xe

(Continued)
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Address Register Abt)iger:/la— Access | Resource name Initial value
24n Serial Mode Control 1 UmMC1 R/W 000001008
25k Status 1 USR1 R/W 00010000e

UIDR1/ UART1
261 Input/Output Data 1 UODRI R/W XXXXXXXXe
27x Rate and Data 1 URD1 R/W 0000000Xs
28+ to 2BH Reserved
2Cn Serial Mode Control 4 SMCS4 R/W XXXX0000e
2D Serial Mode Control 4 SMCS4 R/W ) 000000108
Serial I/0
2Ewn Serial Data 4 SDR4 R/W XXXXXXXXs
2F+ Serial I/O Prescaler/Edge Selector 4 CDCR4 R/W 0X0X0000s
30~ External Interrupt Enable ENIR R/W 000000008
31n External Interrupt Request EIRR R/W XXXXXXXXs
External Interrupt
32u External Interrupt Level ELVR R/W 000000008
33m External Interrupt Level ELVR R/W 000000008
34n A/D Control Status 0 ADCSO0 R/W 00000000e
35+ A/D Control Status 1 ADCS1 R/W 00000000e
A/D Converter
36H A/D Data 0 ADCRO R XXXXXXXXs
37 A/D Data 1 ADCR1 R/W 000010XXs
38H PPGO Operation Mode Control Register| PPGCO0 R/W 16-bit Programmable 0X000XX1s
39+ PPG1 Operation Mode Control Register| PPGC1 R/W Pulse 0X000001s
3A+  |PPGO and PPG1 Clock Select Register| PPGOL | R/W Generator O/1  "550000xXs
3B+ | Address Detection Control Register 1 | PACSR1 | Riw | AddressMatch = 000564,
Detection Function 1

3CH PPGZ2 Operation Mode Control Register| PPGC2 R/W 16-bit Programmable 0X000XX1s
3D PPG3 Operation Mode Control Register| PPGC3 R/W Pulse 0X000001s
3Ex | PPG2 and PPG3 Clock Select Register| PPG23 | R/W Generator 2/3 " 550000XXs
3FH Clock Output Enable Register CKOE R/W Clock Output XXXXXX00s
40w PPG4 Operation Mode Control Register| PPGC4 R/W 16-bit Programmable 0X000XX1s
41w PPG5 Operation Mode Control Register| PPGC5 R/W Pulse 0X000001s
424 |PPG4 and PPG5 Clock Select Register| PPG45 | R/W Generator 4/5  7550000xXs
43w Reserved

444y PPG6 Operation Mode Control Register| PPGC6 R/W 16-bit Programmable 0X000XX1s
45y PPG7 Operation Mode Control Register| PPGC7 R/W Pulse 0X000001s
461 | PPG6 and PPG7 Clock Select Register| PPG67 | R/W Generator 6/7  "550000xXs

(Continued)
jee)
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Address Register Ab?iger:na- Access | Resource name | Initial value
47w Reserved
484 PPG8 Operation Mode Control Register | PPGC8 R/W 16-bit Programmable 0X000XX1s
494 PPG9 Operation Mode Control Register | PPGC9 R/W Pulse 0X000001s
4An | PPG8 and PPG Clock Select Register | PPG89 | R/W Generator 8/9  550000%Xs
4B Reserved
4CH PPGA Operation Mode Control Register | PPGCA R/W 16-bit Programmable 0X000XX1s
4Dn PPGB Operation Mode Control Register | PPGCB R/W Pulse 0X000001s
4En  |PPGA and PPGB Clock Select Register | PPGAB | R/W Generator A/B 000000XXs
AFn Reserved
50H Timer Control Status 0 TMCSRO R/W | 16-bit Reload Timer | 000000008
51w Timer Control Status 0 TMCSRO R/W 0 XXXX0000e
52u Timer Control Status 1 TMCSR1 R/W | 16-bit Reload Timer | 000000008
53n Timer Control Status 1 TMCSR1 R/W 1 XXXX0000s
54n Input Capture Control Status 0/1 ICS01 R/W Input Capture 0/1 000000008
55n Input Capture Control Status 2/3 ICS23 R/W Input Capture 2/3 000000008
56+ Input Capture Control Status 4/5 ICS45 R/W Input Capture 4/5 000000008
57w Reserved
58+ Output Compare Control Status 0 OCSO0 R/W 0000XX00s
Output Compare 0/1
59+ Output Compare Control Status 1 0OCs1 R/W 0XX00000s
5Ax Output Compare Control Status 2 0OCS2 R/W 0000XX00s
Output Compare 2/3
5BH Output Compare Control Status 3 0OCs3 R/W 0XX00000s
5Cn Output Compare Control Status 4 0oCs4 R/W 0000XX00s
Output Compare 4/5
5D Output Compare Control Status 5 OCS5 R/W 0XX00000.
5En Sound Control SGCR R/W 00000000e
Sound Generator
5FH Sound Control SGCR R/W OXXXXXX0s
60~ Watch Timer Control WTCR R/W i 000XX000s
- Watch Timer
61n Watch Timer Control WTCR R/W 000000008
624 |PWM Control 0 pwco | rw | SteppingMotor 1 q5444y50,
Controller 0
63n Reserved
64+  |PWM Control 1 pwci | rw | Stepping Motor | q5544y506,
Controller 1
65H Reserved
661 | PWM Control 2 pwc2 | rw | StePping Motor  q5440ux06
Controller 2
67n Reserved
(Continued)
[oe)
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Address Register Ab?iger:/ia— Access | Resource name | Initial value
681 | PWM Control 3 pwc3 | rRaw | StePPINgMotor i gq600yx06
Controller 3
69H Reserved
6A«  |PWM Control 4 PWC4 | RMW Stggﬁitrr‘g"g'rofr 00000XX0s
6B+ Reserved
6C+ | PWM Control 5 pPwcs | Rw | StePPing Motor 55500506
Controller 5
6DH Reserved
6EH Reserved
6F1 | ROM Mirror ROMM | W |  ROM Mirror XXXXXXX 1
70+ to 8FH | Reserved for CAN Interface 0/1. Refer to “@ CAN CONTROLLERS”
90+ to 9D Reserved

9E« | Address Detection Control Register 0 | PACSRO | R/W Address Match — | 5566,
Detection Function O

9FH Delayed Interrupt/Release DIRR R/W Delayed Interrupt | XXXXXXXO0s
AOH Low-power Mode LPMCR R/W L((:)gvntF;g;/Iveeir 00011000e
Als | Clock Selector CKSCR | RMW Low Power 111111008
Controller
A2h to A7H Reserved
A8H Watchdog Control WDTC R/W Watchdog Timer | XXXXX111s
A9H Time Base Timer Control TBTC R/W Time Base Timer | 1XX00100s
AAH to ADw Reserved
ABH Izllzéllzgh%c:arvigss ct?\tI;J/.SOtherwise reserved) FMCS RIW Flash Memory 000X0XX0s
AFH Reserved
BOx Interrupt Control Register 00 ICROO R/W 00000111s
Bln Interrupt Control Register 01 ICRO1 R/W 000001118
B2~ Interrupt Control Register 02 ICR0O2 R/W 00000111s
B3u Interrupt Control Register 03 ICRO3 R/W 00000111s
B4n Interrupt Control Register 04 ICRO4 R/W 00000111s
- Interrupt Controller
B5n Interrupt Control Register 05 ICRO5 R/W 00000111s
B6H Interrupt Control Register 06 ICRO6 R/W 00000111s
B7n Interrupt Control Register 07 ICRO7 R/W 000001118
B8x Interrupt Control Register 08 ICRO8 R/W 00000111s
B9 Interrupt Control Register 09 ICR0O9 R/W 00000111s

(Continued)
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Address Register Abi)iger:/la— Access | Resource name Initial value
BA~ Interrupt Control Register 10 ICR10 R/W 00000111s
BBH Interrupt Control Register 11 ICR11 R/W 000001118
BCx Interrupt Control Register 12 ICR12 R/W 00000111s

- Interrupt Controller
BDw Interrupt Control Register 13 ICR13 R/W 000001118
BE~ Interrupt Control Register 14 ICR14 R/W 00000111s
BFn Interrupt Control Register 15 ICR15 R/W 00000111s
COn to FFw Reserved
3500+ Reload L PRLLO R/W XXXXXXXXs
35014  |Reload H PRLHO | R/W 16'bitPfFC)>9|fammab'e XXXXXXXXs
ulse
3502+  |Reload L PRLLL | R/W Generator 0/1 | XXXXXXXXs
3503+ Reload H PRLH1 R/W XXXXXXXXs
3504+ Reload L PRLL2 R/W XXXXXXXXs
3505+ | Reload H PRLH2 | R/W 16‘bitpflgglfammab'e XXXXXXXXe
ulse
3506n  |Reload L PRLL3 RIW Generator 2/3 | XXXXXXXXe
3507+ Reload H PRLH3 R/W XXXXXXXXs
3508+ Reload L PRLL4 R/W XXXXXXXXs
35094  |Reload H PRLH4 | R/W 16'bitPfF?9|fammab'e XXXXXXXXs
ulse
350A+  |Reload L PRLL5 | R/W Generator 4/5 | XXXXXXXXs
350BH Reload H PRLH5 R/W XXXXXXXXs
350CH Reload L PRLL6 R/W XXXXXXXXs
350D+ |Reload H PRLH6 | R/W 16'bitPfFC)>9|fammab'e XXXXXXXXs
ulse
350Ex  |Reload L PRLL7 | R/W Generator 6/7 | XXXXXXXXs
350FH Reload H PRLH7 R/W XXXXXXXXs
3510+ Reload L PRLLS R/W XXXXXXXXs
35114 |Reload H PRLH8 | R/W 16'bitpflgglfammab'e XXXXXXXXs
ulse
35124 |Reload L PRLL9 RIW Generator 8/9 | XXXXXXXXe
3513w Reload H PRLH9 R/W XXXXXXXXs
3514+ Reload L PRLLA R/W XXXXXXXXs
35154  |Reload H PRLHA | R/W 16'bitPfF?9|fammab'e XXXXXXXXs
ulse
35161  |Reload L PRLLB | RW Generator A/B | XXXXXXXXs
3517n Reload H PRLHB R/W XXXXXXXXs
3518x Serial Mode Register SMR3 R/W 000000008
3519+ Serial Control Register SCR3 R/W UART3 000000008
- — — (LIN/SCI)
351An Reception/Transmission Data Regis RDR3/ RIW 000000005
ter TDR3
(Continued)
[oe)
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Address Register Ab?i[)er:na— Access | Resource name | Initial value
351Bn | Serial Status Register SSR3 R/W 00001000e
351Ch | Extended Communication Control Reg. ECCRS3 R/W 000000XXs
351Dn | Extended Status/Control Register ESCR3 R/W (IEJIQIIQSTSI) 00000X00s
351En |Baud Rate Register O BGRO03 R/W 00000000s
351Fn |Baud Rate Register 1 BGR13 R/W 00000000s
35201 |Input Capture O IPCPO R XXXXXXXXe
35214 | Input Capture O IPCPO R XXXXXXXXs

Input Capture 0/1
35224 | Input Capture 1 IPCP1 R XXXXXXXXs
35234 | Input Capture 1 IPCP1 R XXXXXXXXs
35244 |Input Capture 2 IPCP2 R XXXXXXXXs
35254 |Input Capture 2 IPCP2 R XXXXXXXXe
Input Capture 2/3
35261 |Input Capture 3 IPCP3 R XXXXXXXXe
35274 | Input Capture 3 IPCP3 R XXXXXXXXs
35284 | Input Capture 4 IPCP4 R XXXXXXXXs
35294 | Input Capture 4 IPCP4 R XXXXXXXXs
Input Capture 4/5
352An1 | Input Capture 5 IPCP5 R XXXXXXXXs
352B+ | Input Capture 5 IPCP5 R XXXXXXXXe
352Cn | Timer Data O TCDTO R/W 00000000e
352Dw | Timer Data 0 TCDTO R/W 16-bit Eree Run 00000000e
352E+ | Timer Control 0 TCCSO R/W Timer 0 000000008
352Fn | Timer Control O TCCSO R/W OXXXXXXXe
35301 | Output Compare 0 OCCPO R/W XXXXXXXXs
35314 |Output Compare 0 OCCPO R/W XXXXXXXXe
Output Compare 0/1
35324 | Output Compare 1 OCCP1 R/W XXXXXXXXe
35334 | Output Compare 1 OCCP1 R/W XXXXXXXXs
35344 | Output Compare 2 OCCP2 R/W XXXXXXXXs
35354 | Output Compare 2 OCCP2 R/W XXXXXXXXs
Output Compare 2/3
35361 | Output Compare 3 OCCP3 R/W XXXXXXXXs
35374 | Output Compare 3 OCCP3 R/W XXXXXXXXe
3538+ | Output Compare 4 OCCP4 R/W XXXXXXXXe
35394 | Output Compare 4 OCCP4 R/W XXXXXXXXs
Output Compare 4/5
353An | Output Compare 5 OCCP5 R/W XXXXXXXXs
353B+ | Output Compare 5 OCCP5 R/W XXXXXXXXs
(Continued)
Jes)
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Address Register Ablt:)i[)er:/ia— Access | Resource name | Initial value
353Ch | Timer Data 1 TCDT1 R/W 000000008
353Dw | Timer Data 1 TCDT1 R/W 16-bit Free Run 000000008
353Ew | Timer Control 1 TCCS1 R/W Timer 1 000000008
353Fx | Timer Control 1 TCCS1 R/W OXXXXXXXe
35401 | Timer O/Reload 0 TIANF'QFIQ_%/O R/W 16-bit Reload XXXXXXXXs
35411 | Timer O/Reload 0 T-II\—/Ilvll?IIQ_(I-g\’/O R/W Timer 0 XXXXXXXXs
35424 | Timer 1/Reload 1 TI/IMRT_lRll R/W 16-bit Reload XXXXXXXXs
3543+ | Timer 1/Reload 1 TLMR'igl RIW Timerd XXXXXXXXs
3355345:’ Reserved
35461 | Frequency Data SGFR R/W XXXXXXXXs
3547w | Amplitude Data SGAR R/W XXXXXXXXB

Sound Generator
35484 | Decrement Grade SGDR R/W XXXXXXXXe
35494 | Tone Count SGTR R/W XXXXXXXXs
354An | Sub-second Data WTBR R/W XXXXXXXXs
354Bx | Sub-second Data WTBR R/W XXXXXXXXs
354CH | Sub-second Data WTBR R/W . XXXXXXXXe
354D+ | Second Data WTSR R/W Watch Timer XX000000s
354Ex | Minute Data WTMR R/W XX000000s
354Fn  |Hour Data WTHR R/W XXX00000e
35501 |PWM1 Compare O PWC10 R/W XXXXXXXXs
3551+ | PWM2 Compare 0 PWC20 | R/W Stepping Motor | XXXXXXXXe
35524 |PWML Select 0 PWS10 | R/W Controller 0 000000008
35534 |PWM2 Select 0 PWS20 R/W X0000000s
35541 | PWM1 Compare 1 PWC11 R/W XXXXXXXXs
35554 | PWM2 Compare 1 PWC21 | R/W Stepping Motor | XXXXXXXXs
35561 |PWML Select 1 PWS11 | RMW Controller 1 000000008
35574 |PWM2 Select 1 PWS21 R/W X0000000s
35584 |PWM1 Compare 2 PWC12 R/W XXXXXXXXs
3559+ |PWM2 Compare 2 PWC22 | R/W Stepping Motor | XXXXXXXXe
355An | PWM1 Select 2 PWS12 | RW Controller 2 000000008
355BH |PWM2 Select 2 PWS22 R/W X0000000s
(Continued)
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Address Register Abﬁ:)er:/ia— Access | Resource name Initial value
355CH |PWM1 Compare 3 PWC13 R/W XXXXXXXXs
355D | PWM2 Compare 3 PWC23 RIW Stepping Motor | XXXXXXXXs
355E+ |PWM1 Select 3 PWS13 | R/W Controller 3 000000008
355F+ |PWM2 Select 3 PWS23 R/W X0000000s
35601 |PWM1 Compare 4 PWC14 R/W XXXXXXXXs
3561+ |PWM2 Compare 4 PWC24 | R/W Stepping Motor | XXXXXXXXe
3562+ |PWML1 Select 4 PWS14 | R/W Controller 4 000000008
35631 |PWM2 Select 4 PWS24 R/W X0000000s
35641 |PWM1 Compare 5 PWC15 R/W XXXXXXXXs
3565+ | PWM2 Compare 5 PWC25 RIW Stepping Motor | XXXXXXXXs
35661 |PWM1 Select 5 PWS15 RIW Controller 5 000000008
3567+ |PWM2 Select 5 PWS25 R/W X0000000s
3568+ | Output Compare Control Status 6 0OCs6 R/W 0000XX00s
3569+ | Output Compare Control Status 7 ocCs7 R/W XXX00000s
356An | Output Compare 6 OCCP6 R/W XXXXXXXXs

Output Compare 6/7
356BH | Output Compare 6 OCCP6 R/W XXXXXXXXs
356CH | Output Compare 7 OCCP7 R/W XXXXXXXXs
356Dn | Output Compare 7 OCCP7 R/W XXXXXXXXs
356E+ | CAN Direct Mode Register CDMR R/W CAN Clock Sync | XXXXXXXO0e
356F1 | CAN RX/TX redirect register CANSWR R/W CAN 0/1/2/3 XXXX0000s

32;8;:0 For CAN Interface 2/3/4. Refer to “B CAN CONTROLLERS”
35A0x |I°C Bus Status Register IBSR R 000000008
35A14 | I2C Bus Control Register IBCR R/W 000000008
35A2+ . . ITBAL R/W 000000008

I2C Ten Bit Slave Address Register
35A3H ITBAH R/W XXXXXX00s
35A4H . . ITMKL R/W 11111111s
I2C Ten Bit Address Mask Register I2C Interface*?
35A5H ITMKH R/W 00XXXX11e
35A6+1 |I2C Seven Bit Slave Address Register ISBA R/W X0000000s
35A7u4 | I2C Seven Bit Address Mask Register ISMK R/W 01111111
35A8+ | 12C Data Register IDAR R/W 00000000e
35A9 | I2C Noise Filter Configuration Register INFCR R/W XXXXXX01s
35AAH Reserved
35ABH | I2C Clock Control Register \ ICCR \ R/W \ 12C Interface*3 | X0011111e

32’;‘;;:0 Reserved

35CO+ | Parameter Register Low Byte | CMPRL | RW | Clock Modulator | 11111101

DS07-13723-8E
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Address Register Ak;lt:)iroer:n- Access| Resource name | Initial value
35C1n | Parameter Register High Byte CMPRH R/W XX000010s
- Clock Modulator
35C21 | Clock Modulator Control Register CMCR R/W 000100008
35C3nto
3508 Reserved
35C9+ | Input Capture Edge 0/1 ICEO1 R/W Input Capture 0/1 | XXXXX0XXs
35CAH | Input Capture Edge 2/3*2 ICE23 R Input Capture 2/3 | XXXXXXXXs
35CB+ | Input Capture Edge 4/5 ICE45 R/W Input Capture 4/5 | XXXXX0XXs
35CCH
to 35CEx Reserved
35CFn | PLL and special configuration control resister| PSCCR ‘ W PLL XXXX0000s
35D0xto
35D7: Reserved
35D8+ | Serial Mode Register SMR2 R/W 000000008
35D9+ | Serial Control Register SCR2 R/W 000000008
. . . RDR2/
35DAH | Reception/Transmission Data Register TDR2 R/W 000000008
35DBw | Serial Status Register SSR2 | RMW l(JL/l*,\Ff/TSZC;) 000010008
35DCH | Extended Communication Control Register ECCR2 R/W 000000XXs
35DDw | Extended Status/Control Register ESCR2 R/W 00000X00s
35DEn | Baud Rate Register O BGRO02 R/W 000000008
35DF+ |Baud Rate Register 1 BGR12 R/W 000000008
35E0x Detection Address Setting Register O PADRO RIW XXX X
(Low-order)
35E 1, De_tectlon Address Setting Register 0 PADRO RIW XXX X
(Middle-order)
35E2, DeFectlon Address Setting Register 0 PADRO RIW XXX X
(High-order) Address Match
i i i Detection Function 0
35E3. Detection Address Setting Register 1 PADRL RIW XXX X
(Low-order)
35E4. De_tectlon Address Setting Register 1 PADRL RIW XXX X
(Middle-order)
35E5, De_tectlon Address Setting Register 1 PADRL RIW XXX X
(High-order)
35E6Hto
35EF: Reserved
35E0k Detection Address Setting Register 3 PADR3 RIW XXX X
(Low-order) Address Match
i i i Detection Function 1
35F 14 De_tectlon Address Setting Register 3 PADR3 RIW XXX X
(Middle-order)
(Continued)
oo}
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(Continued
Address Register AbE[:)i[)er:na— Access | Resource name | Initial value
35E2: De’Fectlon Address Setting Register 3 PADR3 RIW XXX X
(High-order)
35E3H Detection Address Setting Register 4 PADR4 RIW KXXXXXXXe
(Low-order)
35E4m De.tectlon Address Setting Register 4 PADR4 RIW XXX X
(Middle-order)
35F5,, De'Fectlon Address Setting Register 4 PADR4 RIW Add_ress Matc_:h XXX X
(High-order) Detection Function 1
35E64 Detection Address Setting Register 5 PADRS RIW XXX X
(Low-order)
35E74 De.tect|0n Address Setting Register 5 PADR5 RIW KXXXXXXXE
(Middle-order)
35E8: De’Fectlon Address Setting Register 5 PADR5 RIW XXX X
(High-order)
35F9+ to
35FEx Reserved
32(7)2;'::0 Area for CAN Interface 0. Refer to “l CAN CONTROLLERS”
3282;'::0 Area for CAN Interface 1. Refer to “l CAN CONTROLLERS”
33A§|g;:0 Area for CAN Interface 2. Refer to “l CAN CONTROLLERS”
3?82;:'0 Area for CAN Interface 3. Refer to “l CAN CONTROLLERS”
3522;:0 Area for CAN Interface 4. Refer to “l CAN CONTROLLERS”

*1 : UART2 (LIN/SCI) is only available in MB9OV390HB.

*2 . Input Capture Edge 2/3 register is different in MB90OV390HB, the access is “R/W” and initial value is
XXXXXOXXs".

*3 : |12C Interface is not available in MBO9OF394HA.
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« Explanation on read/write
R/W : Readable and writable
R :Read only
W : Write only

» Explanation on initial values
0 : Initial value is “0".
1 : Initial value is “1”.
X : Initial value is undefined.

Note : Any write access to reserved addresses in /O map should not be performed. A read access to reserved
address results in reading “X".
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B CAN CONTROLLERS

The CAN controller has the following features :
» Conforms to CAN Specification Version 2.0 Part A and B

- Supports transmission/reception in standard frame and extended frame formats

» Supports transmitting of data frames by receiving remote frames
16 transmitting/receiving message buffers
- 29-bit ID and 8-byte data
- Multi-level message buffer configuration
« Provides full-bit comparison, full-bit mask, acceptance mask register O/acceptance mask register 1 for each
message buffer as ID acceptance mask

- Two acceptance mask registers in either standard frame format or extended frame formats

MB90390 Series
S

« Bit rate programmable from 10 Kbps to 2 Mbps (when input clock is at 16 MHz)

List of Control Registers (1)

Address ia-
Register Abb_rewa Access | Initial Value
CANO CAN1 CAN2 CAN3 CAN4 tion
000070+ | 000080+ | 0035704 | 0035801 | 003590+ | Message buffer 000000005
. : BVALR R/W
000071+ | 000081k | 003571+ | 003581+ | 003591 | Valid register 000000008
000072+ | 000082+ | 003572+ | 003582+ | 003592 :
H H H H H Transmlj[ request TREQR RIW 000000008
000073+ | 000083+ | 003573+ | 003583+ | 003593+ register 000000008
000074+ | 000084+ | 003574+ | 003584+ | 003594+ | Transmit cancel 000000005
: TCANR W

000075+ | 000085+ | 003575+ | 003585+ | 003595+ register 000000008

000076+ | 000086+ | 0035761 | 003586+ | 003596H Transmit TCR W 000000005

000077+ | 000087+ | 003577+ | 003587+ | 003597 | complete register 000000008

000078+ | 000088 | 003578+ | 003588+ | 003598+ | Receive complete 000000005
) RCR R/W

000079+ | 000089+ | 003579+ | 003589+ | 003599+ register 000000008

00007Ax | 00008AH | 00357Aw | 00358An | 00359A | Remote request 000000005
o : RRTRR R/W

00007Bw | 00008BH | 00357Bn | 00358BH | 00359BH | Feceiving register 00000000s

00007Cw | 00008CH | 00357CH | 00358CH | 00359CH | Receive overrun 000000005
. ROVRR R/W

00007Dw | 00008D+ | 00357D+ | 00358DH | 00359DH register 00000000e

00007E+ | 00008Ew | 00357Ew | 00358EH | 00359EH | Receive interrupt 000000005
i RIER R/W

00007F+ | 00008F+ | 00357F+ | 00358F+ | 00359F+ | enable register 00000000s

o)
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List of Control Registers (2)

Address ia-
Register Abbrevia Access | Initial Value
CANO | CAN1 | CAN2 | CAN3 | CAN4 tion
003700+ | 003900+ | 003BOOH | 003DO0H | 003F00H | Control status 00XXX000s
: CSR R/W, R
003701+ | 003901+ | 003BO1+ | 003D01H | 003F01H register OXXXX0X1s
003702+ | 003902+ | 003B02+ | 003D02H | 003FO02H Last event XXXXXXX Xz
o ) LEIR R/W
003703+ | 003903+ | 003B03+ | 003D03H | 003F03w | indicator register 000X0000s
003704+ | 003904+ | 003B04+ | 003D04+ | 003F04H | Receive/transmit 000000008
RTEC R
003705+ | 003905+ | 003B0O5H | 003D05+ | 003F05H | error counter 000000008
003706+ | 003906+ | 003B06w | 003D06H | 003F06H Bit timing X1111111s
) BTR R/W
003707+ | 003907+ | 003BO7+ | 003D07H | 003F07H register 11111111e
003708+ | 003908+ | 003B08H | 003D08H | 003F08H
IDE register IDER Riw | JRXXXXXXe
003709+ | 003909+ | 003B0O9+ | 003D09H | 003FO9H XXXXXXXXe
00370An | 00390A+ | 003BOAH | 003D0AH | 003F0AH | Transmit RTR 000000008
: TRTRR R/W
00370BH | 00390B+ | 003BOBH | 003D0BH | 003F0BH register 000000008
00370Cw | 00390CH | 003BOCH | 003DOCH | 003FOCH | Remote frame .
receive waiting RFWTR R/W
00370Dx | 00390DH | 003BODH | 003DODH | 003FODH register XXXXXXXXe
00370Ex | 00390EH | 003BOEH | 003DOEH | 003FO0EH Transmit
interrupt enable TIER R/W 00000000.
00370F+ | 00390F+ | 003BOFH | 003DOFH | 003FOFH register 00000000s
003710+ | 003910+ | 003B10+H | 003D10H | OO3F10H XXXXXXX Xz
003711+ | 003911+ | 003B11x | 003D11+ | 003F114 | ACCEPtaNce mask XXXXXXXXe
select AMSR R/W
003712+ | 003912+ | 003B12+ | 003D12+ | 003F12+ register XXXXXXX XE
003713+ | 003913+ | 003B13k | 003D13H | 003F13H XXXXXXXXe
003714+ | 003914+ | 003B14+ | 003D14+ | 003F 14+ XXXXXXX X5
003715k | 003915k | 003B15+ [ 003D15+ | 003F15H | Acceptance mask AMRO W XXXXXXXXs
003716+ | 003916+ | 003B16H | 003D16H | O03F16H register 0 XXXXXXXXE
003717w | 003917w | 003B17w | 003D17+ | 003F17H XXXXXXXXe
003718+ | 003918+ | 003B18+ | 003D18+ | 003F18H XXXXXXX XE
003719+ | 003919+ | 003B19+ | 003D19 | 003F19H | Acceptance mask AMRL AW XXXKXXKXe
00371An | 00391AH | 003B1AH | 003D1AH | 003F1AH register 1 XXXXXXX X
00371Bw | 00391Bw | 003B1BH | 003D1BH | 003F1BH XXXXXXXXe
o)
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List of Message Buffers (ID Registers) (1)

Address ia-

Register Abbrevia Access | Initial Value

CANO CAN1 CAN2 CAN3 CAN4 tion

003600+ | 003800+ | 003A00H | 003C00H | 003EQOH XXXXXXXXs
General-

to to to to to Urpose RAM — R/W to

00361F+ | 00381F+ | 003A1FH | 003C1FH | 003E1FH | PUTP XXXXXXXXs

003620+ | 003820+ | 003A20x | 003C20+ | 003E20+ XXXXXXX X5

003621+ | 003821 | 003A21n | 003C21n | 003E21H , KXXXXKXXs
ID register 0 IDRO R/W

003622+ | 003822+ | 003A22 | 003C22+ | 003E22+ XXXXXXX XE

003623+ | 0038231 | 003A23+ | 003C23+ | 003E23n XXXKXXKXXe

003624+ | 003824+ | 003A24n | 003C24+ | 003E24H XXXXXXX X5

003625+ | 003825+ | 003A25+ | 003C25+ | 003E25H _ KXXXXXXXs
ID register 1 IDR1 R/W

003626+ | 003826+ | 003A26+ | 003C26H | 003E26H XXXXXXX X5

003627+ | 003827+ | 003A27x | 003C27+ | 003E27+ KXXXXKXXs

003628+ | 003828+ | 003A28+ | 003C28H | 003E28H XXXXXXXXE

003629+ | 003829+ | 003A29+ | 003C29+ | 003E29+ _ XXXKXXKXXe
ID register 2 IDR2 R/W

00362An | 00382An | 003A2AH | 003C2A+H | 003E2AH XXXXXXX X5

00362B+ | 00382B+ | 003A2BH | 003C2BH | 003E2BH KXXXXXXXs

00362CH | 00382CH | 003A2CH | 003C2CH | 003E2CH XXX X5

00362Dw | 00382D+ | 003A2D+ | 003C2D+ | 003E2DH _ KXXXXKXXs
ID register 3 IDR3 R/W

00362E+ | 00382E+ | 003A2EH | 003C2EH | 003E2EH XXXXXXX X5

00362F+ | 00382FH | 003A2F+H | 003C2F+ | 003E2FH XXXKXXKXXe

0036301 | 003830 | 003A30x | 003C30+ | 003E30H XXX XE

003631+ | 003831n | 003A31x | 003C31k | 003E31n _ XXXKXXKXXe
ID register 4 IDR4 R/W

003632+ | 003832+ | 003A324 | 003C32+ | 003E32+ XXXXXXX X5

003633+ | 003833+ | 003A33n | 003C33H | 003E33H KXXXXKXXs

003634+ | 003834+ | 003A34n | 003C34+ | 003E34 XXXXXXX X5

003635+ | 003835+ | 003A35+ | 003C35+ | 003E35+ _ XXXKXXKXXe
ID register 5 IDR5 R/W

003636+ | 003836+ | 003A36H | 003C36H | 003E36H XXX XE

003637+ | 003837+ | 003A37+ | 003C37+ | 003E37x XXXKXXKXe

003638+ | 003838+ | 003A38H | 003C38H | 003E38H XXX X5

003639+ | 003839+ | 003A39+ | 003C39+ | 003E39H _ KXXXXKXXs
ID register 6 IDR6 R/W

00363An | 00383An | 003A3An | 003C3AH | 003E3AH XXXXXXXXs

00363B+ | 00383B+ | 003A3BH | 003C3BH | 003E3BH XXXKXXKXXe

00363CH | 00383CH | 003A3CH | 003C3CH | 003E3CH XXXXXXXXE

00363Dn | 00383D+ | 003A3DH | 003C3DH | 003E3DH _ XXXKXXKXe
ID register 7 IDR7 R/W

00363En | 00383EH | 003A3EH | 003C3EH | 003E3EH XXXXXXX X5

00363F+ | 00383F+ | 003A3FH | 003C3F+ | 003E3FH KXXXXKXXs
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List of Message Buffers (ID Registers) (2)

Address ia-
Register Abbrevia Access | Initial Value
CANO CAN1 CAN2 CAN3 CAN4 tion
0036401 | 003840k | 003A40H | 003C40H | 003E40H XXX X5
003641n | 003841n | 003A41n | 003C41n | 003E41H _ KXXXXKXXXs
ID register 8 IDR8 R/W
003642+ | 003842+ | 003A42n | 003C42+ | 003E42+ OO X5
003643+ | 003843+ | 003A43n | 003C43H | 003E43H KXXXXKXXs
003644+ | 003844+ | 003A44n | 003C44+ | 003E44H XXXOXXXX X
003645+ | 003845+ | 003A45+ | 003C45+ | 003E45k XXXKXXKXe
ID register 9 IDR9 R/W
003646+ | 003846+ | 003A46H | 003C46H | 003E46H XXX X5
003647+ | 003847+ | 003A47n | 003C47H | 003E47H KXXXXKXXXs
003648+ | 003848+ | 003A48H | 003C48H | 003E48H XXX s
003649+ | 003849+ | 003A49+ | 003C49+ | 003E49H _ KXXXXKXXs
ID register 10 IDR10 R/W
00364An | 00384An | 003A4AH | 003C4AH | 003E4AK XXX X
00364BH | 00384Bn | 003A4BH | 003C4BH | 003E4BH XXXKXXKXe
00364CH | 00384CH | 003A4CH | 003C4CH | 003E4CH XXX X5
00364Dw | 00384Dw | 003A4DH | 003C4DH | 003E4DH _ KXXXXKXXXs
ID register 11 IDR11 R/W
00364En | 00384Ew | 003A4EH | 003CA4EH | 003E4EH OO X5
00364F+ | 00384F+ | 003A4F+ | 003C4F+ | 003E4FH KXXXXKXXs
003650+ | 003850k | 003A50H | 003C50+ | 003E50H XXX X
003651+ | 003851n | 003A51x | 003C51+ | 003E51n XXXKXXKXe
ID register 12 IDR12 R/W
003652+ | 003852+ | 003A52H | 003C52+ | 003E52+ XXX X5
003653+ | 003853+ | 003A53H | 003C53+ | 003E53H KXXXXKXXXs
003654+ | 003854+ | 003A54n | 003C54+ | 003E54 XXX X5
003655+ | 003855+ | 003A554 | 003C55+ | 003E55H _ KXXXXKXXs
ID register 13 IDR13 R/W
003656+ | 003856+ | 003A56H | 003C56H | 003E56H XXX X
003657+ | 003857+ | 003A57+ | 003C57+ | 003E57+ XXXKXXKXe
003658+ | 003858+ | 003A58H | 003C58H | 003E58H XXX X5
003659+ | 003859+ | 003A59+ | 003C59+ | 003E59H _ KXXXXKXXXs
ID register 14 IDR14 R/W
00365An | 00385An | 003A5AH | 003C5AH | 003E5AK OO X5
00365B+ | 00385B+ | 003A5BH | 003C5BH | 003E5BH KXXXXKXXs
00365CH | 00385CH | 003A5CH | 003C5CH | 003E5CH XXX X
00365D+ | 00385D+ | 003A5DH | 003C5DH | 003E5DH , XXXKXXKXe
ID register 15 IDR7 R/W
00365E+ | 00385EH | 003A5EH | 003C5EH | 003E5EH XXX X5
00365F+ | 00385F+H | 003A5FH | 003C5F+ | 003E5FH KXXXXXXXs
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List of Message Buffers (DLC Registers and Data Registers) (1)

Address ia-
Register Abbrevia Access | Initial Value

CANO CAN1 CAN2 CAN3 CAN4 tion
003660+ | 003860+ | 003A60H | 003C60H | 0O3E6OH )

DLC register 0 DLCRO R/W | XXXXXXXXs
003661+ | 003861+ | 003A61H | 003C61+ | OO3E61H
003662+ | 003862+ | 003A62+H | 003C62+H | 003E62H )

DLC register 1 DLCR1 R/W | XXXXXXXXs
003663+ | 003863+ | 003A63H | 003C63+ | 003E63H
003664+ | 003864+ | 003A64H | 003C64+ | 003E64H

DLC register 2 DLCR2 R/W XXXXXXXXe
003665+ | 003865+ | 003A65H | 003C65H | 003E6SH
003666+ | 003866+ | 003A66H | 003C66H | 003E66H )

DLC register 3 DLCR3 R/W | XXXXXXXXs
003667+ | 003867+ | 003A67H | 003C67+ | 003E67H
003668+ | 003868+ | 003A68H | 003C68+ | 003E68H )

DLC register 4 DLCR4 R/W | XXXXXXXXs
003669+ | 003869+ | 003A69+H | 003C69+ | 003E69H
00366A+ | 00386AH | 003A6AH | 003C6AH | 003EBAH

DLC register 5 DLCR5 R/W XXXXXXXXs
00366B+ | 00386BH | 003A6BH | 003C6BH | 003E6BH
00366CH | 00386CH | 003A6CH | 003C6CH | 003EBCH )

DLC register 6 DLCR®6 R/W | XXXXXXXXs
00366D+ | 00386DH | 003A6DH | 003C6DH | 003E6DH
00366E+ | 00386EH | 003A6EH | 003C6EH | 003E6EH )

DLC register 7 DLCRY R/W | XXXXXXXXs
00366F+ | 00386F+ | 003A6F+H | 003C6F+H | 003E6FH
003670+ | 003870+ | 003A70H | 003C70H | OO3E70H

DLC register 8 DLCRS8 R/W XXXXXXXXs
003671n | 003871n | 003A71n | 003C71H | O03E71H
0036721 | 0038721 | 003A721 | 003C721 | 003E72H )

DLC register 9 DLCR9 R/W | XXXXXXXXs

003673+ | 0038731 | 003A73H | 003C73H | 003ET73H
0036741 | 003874+ | 003A74H | 003C74+ | O03ET74+
0036751 | 003875+ | 003A75H | 003C75+ | O03E75H
003676+ | 003876+ | 003A76H | 003C76H | 0O3E76H
0036771 | 0038771 | 003A77H | 003C77H | OO3ET77H
003678+ | 003878+ | 003A78H | 003C78H | 003E78H
003679+ | 003879+ | 003A79H | 003C79H | O03E79H
00367A+ | 00387AH | 003A7AH | 003CT7AH | O03E7AH
00367B+ | 00387B+ | 003A7BH | 003C7BH | 003E7BH
00367C+ | 00387CH | 003A7CH | 003C7CH | 003E7CH
00367D+ | 00387DH | 003A7DH | 003C7D+ | 003E7DH
00367EH+ | 00387EH | 003A7EH | 003C7EH | 003E7EH
00367F+ | 00387F+H | 003A7FH | 003C7FH | 003E7FH

DLC register 10 | DLCR10 R/W | XXXXXXXXs

DLC register 11| DLCR11 R/W XXXXXXXXe

DLC register 12| DLCR12 R/W | XXXXXXXXs

DLC register 13| DLCR13 R/W | XXXXXXXXs

DLC register 14 | DLCR14 R/W XXXXXXXXe

DLC register 15| DLCR15 R/W | XXXXXXXXs
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List of Message Buffers (DLC Registers and Data Registers) (2)

Address . Abbrevia- .
Register . Access | Initial Value
CANO | CAN1 | CAN2 | CAN3 | CAN4 tion
003680+ | 003880+ | 003A80+ | 003C80H | O03E80H Data register 0 XXXXXXXXs
to to to to to 8 b %es) DTRO R/W to
003687+ | 003887+ | 003A87H | 003C87x | O03E87H Y XXXX XXX Xe
003688+ | 003888+ | 003A88+ | 003C88k | 003E88H Data register 1 XXXXXXXXs
to to to to to 8 b %es) DTR1 R/W to
00368F+ | 00388FH | 003A8FH | 003C8F+ | 003E8FH y XXX XXXXXs
003690+ | 003890+ | 003A90+ | 003C90H | 0O03E90H Data reqister 2 XXXXXXXXs
to to to to to 8 b gtes) DTR2 R/W to
003697H | 003897H | 003A97H | 003C9O7H | O03E97H y XXXXXXXXs
003698+ | 003898+ | 003A98H | 003C98H | 003E98H Data reqister 3 XXXXXXXXs
to to to to to 8b gtes) DTR3 R/W to
00369FH | 00389FH | 003A9FH | 003C9FH | O03E9FH Y XXXXXXXXs
0036A0H | 0038A0H | 003AAOH | OO3CAOH | O03EAOH Data reqister 4 XXXXXXXXs
to to to to to 8 b gtes) DTR4 R/W to
0036A7H | 0038A7H | 003AA7H | 003CAT7H | OO3EATH y XXXXXXXXs
0036A8H | 0038A8H | 003AA8H | 003CAS8H | 003EAS8H Data register 5 XXXXXXXXe
to to to to to @b gtes) DTR5 RIW to
0036AFH | 0038AFH | 003AAFH | 0O03CAFH | 003EAFH y XXXXXXXXs
0036B0+ | 0038B0O+ | 003ABOH | 003CBOH | 003EBOH Data register 6 XXXXXXXXs
to to to to to 8 b %es) DTR6 R/W to
0036B7+ | 0038B7H | 003AB7H | 003CB7H | 003EB7H y XXXXXXXXs
0036B8+ | 0038B8+ | 003ABS8H | 003CB8H | 003EBS8H Data register 7 XXXXXXXXs
to to to to to @8 b %es) DTR7 R/W to
0036BF+ | 0038BFH | 003ABFH | 003CBFH | 003EBFH y XXXXXXXXs
0036C0H | 0038COH | 003ACOH | 003CCOH | 003ECOH Data reqister 8 XXXXXXXXs
to to to to to 8 b gtes) DTRS8 R/W to
0036C7H | 0038C7H | 003ACT7H | 003CC7H | O03ECTH y XXXXXXXXs
0036C8+ | 0038C8+ | 003ACS8H | 003CC8H | 003ECS8H Data reqister 9 XXXXXXXXs
to to to to to 8b gtes) DTR9 R/W to
0036CF+ | 0038CF+ | 003ACFH | 003CCFH | 003ECFH Y XXXXXXXXs
0036D0+ | 0038D0+ | 003ADOH | 003CDOH | 003EDOH Data register 10 XXXXXXXXs
to to to to to (8 bg tes) DTR10 R/W to
0036D7+ | 0038D7H | 003AD7H | 003CD7x | OO3ED7H y XXXXXXXXs
0036D8H | 0038D8H | 003ADS8H | 003CD8H | 003EDS8H Data register 11 XXXXXXXXe
to to to to to © bg tes) DTR11 RIW to
0036DF+ | 0038DFH | 003ADFH | 003CDFH | 003EDFH y XXXXXXXXs
0036EOH | 0038E0H | 003AEOH | 003CEOH | 003EEOH Data register 12 XXXX XXX Xe
to to to to to @ bg tes) DTR12 RIW to
0036E7H | 0038E7H | 003AE7H | O0O3CE7H | O03EETH y XXXXXXXXs
0036E8+ | 0038E8H | 003AES8H | 003CES8H | 003EES8H Data register 13 XXXXXXXXs
to to to to to @ bg tes) DTR13 RIW to
0036EFH | 0038EFH | 003AEFH | 003CEFH | 003EEFH y XXXXXXXXs
[e®)
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List of Message Buffers (DLC Registers and Data Registers) (3)

Address il
Register Abb_rewa Access | Initial Value
CANO | CAN1 CAN2 | CAN3 | CAN4 tion
0036F0x | 0038F0x | 003AFO | 003CFOH | 003EFO | oo i1 4 XXXXXXXXe
to to to to to @ bg tes) DTR14 RIW to
0036F7+ | 0038F7x | 003AF7H | 003CF7+H | 003EF7H y XXXXXXXXe
0036F8+ | 0038F8H | 003AF8H | 003CF8r | 003EF8H | W e XXXXXXXXe
to to to to to @ bg tes) DTR15 RIW to
0036FF+ | 0038FFH | 003AFFH | 003CFFH | 003EFFH Y XXXXXXXXe
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B INTERRUPT FACTORS, INTERRUPT VECTORS, INTERRUPT CONTROL REGISTER

Interrupt control

2 Interrupt vector :
Interrupt cause Iczzlleoaf P register
Number Address Number Address
Reset N/A #08 FFFFDCH — —
INT9 instruction N/A #09 FFFFD8H — —
Exception N/A #10 FFFFD4+ — —
Time Base Timer N/A #11 FFFFDO#
ICROO 0000BO~
External Interrupt INTO to INT7 O #12 FFFFCCH
CAN 0 RX N/A #13 FFFFC8n
ICRO1 0000B1+
CAN 0 TX/NS N/A #14 FFFFC4n
CAN 1 RX N/A #15 FFFFCOx
ICRO2 0000B2+
CAN 1 TX/NS N/A #16 FFFFBCH
PPG 0/1/ (CAN 2 RX) N/A #17 FFFFB8H
ICRO3 0000B3+
PPG 2/3/ (CAN 2 TX/NS) N/A #18 FFFFB4+
PPG 4/5/ (CAN 3 RX) N/A #19 FFFFBO~
ICRO4 0000B4+
PPG 6/7 / (CAN 3 TX/NS) N/A #20 FFFFACH
PPG 8/9 / (CAN 4 RX) N/A #21 FFFFA8H
ICRO5 0000B5H
PPG A/B / (CAN 4 TX/NS) N/A #22 FFFFA44
16-bit Reload Timer O O #23 FFFFAOH
ICRO6 0000B6H
16-bit Reload Timer 1 @) #24 FFFFICH
Input Capture 0/1 O #25 FFFF984
ICRO7 0000B7H
Output compare 0/1 O #26 FFFF944
Input Capture 2/3 / Output Compare 6 O #27 FFFFO0H
ICRO8 0000B8H
Output Compare 2/3 O #28 FFFF8CH
Input Capture 4/5 / Output Compare 7 @) #29 FFFF881
ICRO9 0000B9+
Output Compare 4/5 /I2C @) #30 FFFF84n
A/D Converter @) #31 FFFF80n
- - - ICR10 0000BAH
16-bit Free Run Timer 0/1 / Watch Timer N/A #32 FFFF7CH
Serial I/O O #33 FFFF78n
ICR11 0000BBH
Sound Generator N/A #34 FFFF74n
UART 0 RX O #35 FFFF70H
ICR12 0000BCH
UART 0 TX O #36 FFFF6CH
UART 1 RX O #37 FFFF68H
ICR13 0000BDw
UART 1 TX O #38 FFFF64n

(Continued)
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(Continued)
Interrupt control
2 Interrupt vector :
Interrupt cause Iczzllegf P register
Number | Address Number | Address
(UART 2 RX) / UART 3 RX #39 FFFF60H
ICR14 0000BEH
(UART 2 TX) / UART 3 TX O #40 FFFF5CH
Flash Memory N/A #41 FFFF584
. ICR15 0000BFH
Delayed interrupt N/A #42 FFFF54u

O : The interrupt request flag is cleared by the EI?OS interrupt clear signal.
: The interrupt request flag is cleared by the EI20OS interrupt clear signal. A stop request is available.
N/A : The interrupt request flag is not cleared by the EI?0OS interrupt clear signal.

Note : For a peripheral module with two interrupt causes for a single interrupt number, both interrupt request flags
are cleared by the EI?0OS interrupt clear signal.
At the end of EI?0OS, the EI?0OS clear signal will be asserted for all the interrupt flags assigned to the same
interrupt number. If one interrupt flag starts the EI?0OS and in the meantime another interrupt flag is set by
hardware event, the later event is lost because the flag is cleared by the EI?0OS clear signal caused by the
first event. So it is recommended not to use the EI?OS for this interrupt number.
If EI?OS is enabled, EI?OS is initiated when one of the two interrupt signals in the same interrupt control
register (ICR) is asserted. This means that different interrupt sources share the same EI?0OS Descriptor
which should be unique for each interrupt source. For this reason, when one interrupt source uses the
EI?0S, the other interrupt should be disabled.
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B ELECTRICAL CHARACTERISTICS

1. Absolute Maximum Ratings

42
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Rating ]
Parameter Symbol - Unit Remarks
Min Max
Vce Vss —0.3 | Vss+ 6.0 \%
AVce | Vss—0.3 | Vss+ 6.0 V | Vcc = AVcc*?
Power supply voltage** AVRH AVce > AVRH, AVce > AVRL
AVRL Vss—0.3 | Vss+6.0| V AVRH > AVRL
DVcc | Vss—0.3 | Vss+6.0| V [Vcc>DVce
Input voltage*! Vi Vss—0.3 | Vss+6.0| V |*3
Output voltage*! Vo Vss—0.3 | Vss+6.0 | V |*3
Maximum Clamp Current lcLamp -4.0 +4.0 mA |*6
Total Maximum Clamp Current X|lcLave| — 40 mA |*6
“L” level maximum output current loL1 — 15 mA |Normal outputs*
“L” level average output current loLavi — 4 mA |Normal outputs, average value
“L” level maximum output current loL2 — 40 mA | High current outputs*>
“L” level average output current loLav2 — 30 mA High current outputs, average
value
“L” level maximum overall output current| XloL1 — 100 mA | Sum of all normal outputs
“L” level maximum overall output current| ZXlot2 — 330 mA | Sum of all high current outputs
“L” level average overall output current | ZloLavi — 50 mA Sum of all normal outputs,
average value
“L” level average overall output current | ZloLavz — 250 mA Sum of all high current outputs,
average value
“H” level maximum output current lom1 — -15 mA |Normal outputs**
“H” level average output current loHav1 — -4 mA | Normal outputs, average value
“H” level maximum output current lonz — -40 mA |High current outputs*®
“H” level average output current loHav2 — -30 mA High current outputs, average
value
“H” level maximum overall output current| Xlom: — -100 mA | Sum of all normal outputs
“H” level maximum overall output current| Xlonz — -330 mA | Sum of all high current outputs
“H” level average overall output current | Zlonavi — -50 mA Sum of all normal outputs,
average value
“H” level average overall output current | Zlonavz — -250 mA Sum of all high current outputs,
average value
] — 800 mwW | MB9OF394HA/MB90394HA
Power consumption Po
— 950 mwW | MB9OF395HA
Operating temperature Ta -40 +85 °C
Storage temperature Tste =55 +150 °C
(Continued)
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(Continued)

*1: The parameter is based on Vss = AVss = DVss = 0.0 V.

*2 1 Set AVcc and Vcc to the same voltage. Make sure that AVcc does not exceed Vec and that the voltage at the
analog inputs does not exceed AVcc when the power is switched on.

*3: Viand Vo should not exceed Vce + 0.3 V. However if the maximum current to/from a input is limited by some
means with external components, the lcLawe rating supersedes the Vi rating. For ports P70 to P77, P80 to P87
and PAO to PA7, Vi and Vo should not exceed DVec + 0.3 V.

*4 . Applicable to pins : P00 to P07, P10 to P17, P20 to P27, P30 to P37, P40 to P47, P50 to P57, P60 to P67,

P90 to P97, PBO to PB7
*5: Applicable to pins : P70to P77, P80 to P87, PAO to PA7
*6 : e Applicable to pins : P00 to P07, P10 to P17, P20 to P27, P30 to P37, P40 to P47, P50 to P57, P60 to P67

P70 to P77, P80 to P87, P90 to P97, PAO to PA7, PBO to PB7

¢ Use within recommended operating conditions.

o Use at DC voltage (current)

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

e 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.

e 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.

e Sample recommended circuits:

e Input/output equivalent circuits

Protective diode

/ Vcec
Limiting /‘ | Pch

resistance —
+Binput OV to16V) A

Nch

RV }O—

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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2. Recommended Conditions

(Vss=AVss=DVss=0V)

Value )
Parameter Symbol - Unit Remarks
Min Typ Max
4.5 5.0 55 V | Under normal operation
40 50 55 Vv Un_der normal operation, when not
v using the A/D converter
CC, N
Power supply voltage AV Under normal operation, when not
35 5.0 5.5 V  |using the A/D converter and not
programming or erasing Flash
2.0 — 5.5 V  |Retain RAM data in stop mode
) ) 0.1 — 1.0 uF | MB9OF394HA/MB90394HA*
Smoothing capacitor Cs
0.22 — 1.0 uF | MB90OF395HA*
Operating temperature Ta -40 — +85 °C

* .

Use a ceramic capacitor, or a capacitor of similar frequency characteristics. Onthe Vcc pin (pin 15), use abypass
capacitor that has a larger capacity than that of Cs. On the other Vcc pin (pin 105) , use a bypass capacitor of

about 0.1 uk

Refer to the following figure for connection of smoothing capacitor Cs.

e C Pin Connection Diagram

Cs

—
I

WARNING: The recommended operating conditions are required in order to ensure the normal operation of
the semiconductor device. All of the device's electrical characteristics are warranted when the
device is operated within these ranges.

Always use semiconductor devices within their recommended operating condition ranges.
Operation outside these ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented
on the data sheet. Users considering application outside the listed conditions are advised to contact
their representatives beforehand.

44
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3. DC Characteristics
(TA=-40°C to +85 °C, Vcc =5.0 V + 10%, Vss = AVss = DVss = 0.0 V)

Parameter

Sym-
bol

Pin

Condition

Value

Min

Typ

Max

Unit

Remarks

Input “H”
voltage

ViHs

0.8 Vcc

Vcec + 0.3

Port inputs if CMOS
Hysteresis input levels
are selected (except
SIN and I2C pins of
MB90394HA/F395HA)

ViHs

0.7 Vcc

Vee + 0.3

MB90394HA/F395HA :
SIN (UART, SIO) and
[2C input pins if CMOS
Hysteresis levels are
selected

ViHa

0.8 Vcce

Vece + 0.3

Port inputs if
AUTOMOTIVE
Hysteresis input levels
are selected

ViHR

0.8 Vcc

Vcec + 0.3

RST input pin (CMOS
Hysteresis)

ViHm

Vee - 0.3

Vee + 0.3

MD input pin

Input “L”
voltage

ViLs

Vss — 0.3

0.2 Vcce

Port inputs if CMOS
Hysteresis input levels
are selected (except
SIN and I2C pins of
MB90394HA/F395HA)

ViLs

Vss — 0.3

0.3 Vce

MB90394HA/F395HA :
SIN (UART, SIO) and
I2C input pins if CMOS
Hysteresis levels are
selected

ViLa

Vss — 0.3

0.5 Vce

Port inputs if
AUTOMOTIVE
Hysteresis input levels
are selected

ViR

Vss — 0.3

0.2 Vcce

RST input pin (CMOS
Hysteresis)

Vim

Vss — 0.3

Vss + 0.3

MD input pin

Output “H”
voltage

Voh1

Normal
outputs

Vecc=4.5V,
loH1 = —4.0 mA

Vcec - 0.5

(Continued)
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(TA=-40°C to +85 °C, Vcc =5.0 V + 10%, Vss = AVss = DVss = 0.0 V)

Sym- ] o Value )
Parameter bol Pin Condition - Unit Remarks
0 Min Typ Max
DVcc=4.5V, _ o
lowz = —40.0 MA Ta=-40%C
g High —
Output °H Vorz |current [DVee =25V, DVec-05| — | — | V |Ta=+25°C
voltage lonz = -30.0 mA
outputs
DVcc=4.5V, _ o
lonz = -30.0 mA Ta=+85°C
w » Normal [Vcc=4.5V,
Output “L” voltage| Vou1 outputs |los = 4.0 mA — — 0.4 \%
DVcc =45V, _ o
loL2 = 40.0 MA Ta=-40°C
High
“ DVcc =45V, _ o
Output “L” voltage| Vor2 |current otz = 30.0 MA — — 0.5 V |Ta=+25°C
outputs

DVcc =45V, _ o

lotz = 30.0 mA Ta=+85°C

Vcc=5.5V,

Input leak current I — | Ves < Vi < Vee -5 — +5 LA

Vee=5.0V, MB90394HA/

Internal frequency : o 50 70 mA MB90F394HA

20 MHz,

At normal operation. - 55 75 mA  |MB9Y0F395HA

Vee=5.0V, MB90394HA/

Internal frequency : o 60 85 mA MB90F394HA

24 MHz,

At normal operation. - 65 90 mA  |MBY0F395HA
lec Vee=5.0V, — 65 85 mA |MB90F394HA

Internal frequency :

Power supply Vv 20 MHz,
current* | At writing Flash - 70 90 mA | MBOOF395HA
memory.

Vee=5.0V, — 70 90 mA |MB90F394HA

Internal frequency :

20 MHz,

At erasing Flash — 75 95 mA |MB90F395HA

memory.

Vee=5.0V, MB90394HA/
| Internal frequency : T 27 36 MA | MB9OF394HA
ces 24 MHz,

At Sleep mode. — 30 40 mA |MB90F395HA

(Continued)
[oe)
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(Continued)
(TA=-40°C to +85 °C, Vcc =5.0 V + 10%, Vss = AVss = DVss = 0.0 V)
Sym- . . Value _
Parameter bol Pin Condition - Unit Remarks
0 Min Typ Max
Vecc=5.0V,
Internal frequency:: MB90394HA/
lcts 2 MHz, — 0.3 0.55 | mA |MB90F394HA/
At Main Timebase MB90F395HA
timer mode
Vec=5.0V,
Power suppl Internal frequency :
cuonts PRl Vee 24 MHz, MBO0394HA/
lcTspLLe At PLL Timebase — 5 7 mA [MB90F394HA/
timer mode, MB90F395HA
external frequency
=4 MHz
Vee=5.0V, MB90394HA/
lccH At Stop mode, — 5 30 LA | MB90F394HA/
Ta=+25°C MB90F395HA
Other than C,
AVcc, AVss,
AVRH, AVRL,
Vee, Vss, DVee,
DVes, — — 5 15 pF
Input cn |P70to P77,
capacitance P80 to P87,
PAO to PA7
P70 to P77,
P80 to P87, — — 15 30 pF
PAO to PA7

*: The power supply current is measured with an external clock.
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4. AC Characteristics

(1) Clock Timing
(TA=-40°Cto+85°C,Vcc=3.5V1t0 5.5V, Vss =AVss =DVss = 0.0 V)

. Value .
Parameter Symbol Pin - Unit Remarks
Min | Typ | Max
4 — 8 MHz | When using an oscillator circuit
4 . 8 MHz PLL mult!plled by 1_ o
When using an oscillator circuit
PLL multiplied by 2
4 o 8 | MHZ [\yhen using an oscillator circuit
Clock frequency fc 4 — | 6.67 | MHz |When using an oscillator circuit
(at PSCCR:CS2 = 0)
PLL multiplied by 4
4 T 6 MHz When using an oscillator circuit
4 . 4 MHz PLL mult!plled by 6_ o
When using an oscillator circuit
X0 3 — 12 | MHz |When using an external clock*
X0, X1 | 125 . 333 ns When using a crystal oscillator
Clock cycle time tevl or a ceramic oscillator
X0 83.33| — 333 ns |When using an external clock
Input clock pulse width Pwh, Pwe| X0 20 — — ns | Duty ratio is about 30% to 70%.
Input clock rise and fall time | tcr, tcr X0 — — 5 ns |When using external clock
Except programming or erasing
Flash memory. When using
clock modulation, be sure that
L 15 L 24 | MHz the maximum momentary fre-

quency Fmax does not exceed
24 MHz. Refer to the Clock

Machine clock frequency fep Modulator chapter of the
Hardware Manual.

When programming or erasing
Flash memory. Be sure that the
— 1.5 — 20 MHz | maximum momentary frequency
Fmax does not exceed

20 MHz.

Except programming or erasing
Flash memory.

— 41.67| — 666 ns
Machine clock cycle time tep

When programming or erasing

o 50 — | 666 | NS \paeh memory.

*: When using the PLL, there are limits on the range of clock frequencies. Use the PLL within the range shown in
the graph in “Guaranteed PLL operation range - The relationship between the external clock frequency and
machine clock frequency”.
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e Clock Timing

tcyL

X0 /

PwH il PwL
tcr
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e Guaranteed PLL operation range

Guaranteed operation range []
/ Guaranteed PLL operation range (CS2=1)

33 / Guaranteed A/D converter
a5 |- oo / % 7 7 / operation range

Guarellnteed PLL operation range (CSZI:O)

Power supply voltage Vcc (V)

[ i i
15 4 8 20 24
Machine clock fcp (MHz)

Guaranteed operation range of MB90394HA/MB90F394HA/MB90F395HA

e CS2 (bit 0 in PSCCR register) =0
Guaranteed oscilation frequency range

’I'\T 20 x4 (CS=011) x3 (CS:O;V x2 (CS=001)
§ 16
S *1(cs=
ERT T . x1*1 (CS=000)
2 :
) 0 :
8 ! ! ] :
5 6 : : R ST J x1/2 (PLL off)
= : : : ! :

15 — i i I i

3 4 6 8 10

12
External clock fc (MHz)*2

e CS2 (bit 0 in PSCCR register) =1
Guaranteed oscilation frequency range

X6 (CS=110) x4 (CS=10i>// x2 (CS=100)
24 f ; d T~

16

....... x1/2 (PLL off)

Machine clock fcp (MHz)

15 bemmie 1

(o))
|
i
'
'
'
'
'
'
'
'
'
'
'
'
'

UL .
'
'
'
'
1l
'
'
'
'
'
'
'
'
S I

w
N
()
oo |EE
=
o

12
External clock fc (MHz)*2

*1 : PLL x 1 guaranteed operation range is from 4.0 MHz to 12 MHz.

*2 : When using a crystal oscillator or a ceramic oscillator, the maximum oscillation clock frequency is 8 MHz

External clock frequency and Machine clock frequency
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(2) Reset Standby Input
(TA=-40°Cto+85°C,Vcc=3.5V1t0 5.5V, Vss =AVss =DVss = 0.0 V)

] Value )
Parameter |Symbol| Pin - Unit Remarks
Min Max
16 tcp*! — ns | Under normal operation
Reset input = Oscillation time of oscillator*?
time trsTL RST +100 s + 16 tee! — ns |In Stop mode
100 — us | In Time Base Timer mode

*1 : tcp is the machine clock cycle time. Refer to “ (1) Clock timing”.
No reset can fully initialize the Flash Memory if it is performing the automatic algorithm.

*2 . Oscillation time of oscillator is the time that the amplitude reaches 90%.
In the crystal oscillator, the oscillation time is between several ms and to tens of ms. In ceramic oscillators,
the oscillation time is between hundreds of us to several ms. With an external clock, the oscillation time is O ms.

» Under Normal Operation

tRSTL |

RST

0.2 Vcc 0.2 Vcc

* In Stop Mode

tRSTL

RST —\ /
0.2 Vcc 0.2 Vcc

N\ 7"

90% of

Internal operation UWJ-“-H-“-H-“-“-“-H-“-“-“-“-“-H-H_

clock 16 tcp

Oscillation time
of oscillator

+100 s Oscillation setting time

Instruction execution

Internal reset

DS07-13723-8E FUﬁTSU 51



MB90390 Series

(3) Power On Reset

(TA=-40°Cto+85°C,Vcc=3.5V1t0 5.5V, Vss =AVss =DVss = 0.0 V)

Value
Parameter Symbol | Pin Condition - Unit Remarks
Min Max
Power on rise time tr Vce 0.05 30 ms
Power off time torr Vee 1 — ms | Wait time until power on
R
27V
Vcc
02V 02V 0.2V
toFr

Note : If you change the power supply voltage too rapidly, a power on reset may occur. We recommend that you
start up smoothly by restraining voltages when changing the power supply voltage during operation, as

shown in the figure below.

Holds RAM data

We recommend a rise of
50 mV/ms maximum.
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(4) UARTO/1 and Serial I/0 Timing

MB90390 Series
S

(TA=-40°Ct0+85°C,Vcc=3.5V1t05.5V, Vss=0V)

Sym- . . Value . Re-
Parameter bol Pin Condition vin | Max Unit marks
Serial clock cycle time tscve | SCKO, SCK1, SCK4 8tcr | — ns
. SCKO0, SCK1, SCK4,
SCK! — soT delay time tsLow SOTO, SOT1, SOT4 |nterne'1| clock -80 | +80 ns
SCKO. SCKL SCKA operation output
Valid SIN — SCK T tivsHi SING. SINL SiNa | Pins are 100 | — | ns
' ' C.=80pF+1TTL.
. . SCKO, SCK1, SCK4,
SCK T — Valid SIN hold time | tshixi SINO. SINL. SIN4 60 | — | ns
Serial clock “H” pulse width tswst | SCKO, SCK1, SCK4 4 ter — ns
Serial clock “L” pulse width tstsh | SCKO, SCK1, SCK4 Aiter | — ns
. SCKO, SCK1, SCK4, |External clock
SCK ! — SOT delay time | tsiove SOTO, SOT1, SOT4 | operation output — | 150 | ns
. SCKO, SCK1, SCK4, |Pins are
Valid SIN — SCK T tivsHe SINO, SIN1, SIN4 C.=80pF+1TTL.| 60 — ns
. . SCKO, SCK1, SCK4,
SCK T — Valid SIN hold time | tswixe SINO. SINL. SIN4 60 | — | ns

Notes : e Above rating is the case of CLK synchronized mode.

e Cuis load capacity value of pins when testing.
e tcr is the machine clock cycle time. Refer to (1) Clock timing”.

SCK \

» Internal Shift Clock Mode

tscyc

RO'SV

24V

tsLovi

SOT

tIVSHI

tSHIXI

o 7]

'/VIH

-\Vu_

N
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MB90390 Series

. rnal Shift Clock Mode
SSSSS tsHSL |
(VIH
ScK /
ViL
\ / "
tttttttt
24V
oT
0.8V

tttttttttttt

o X
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(5) UART2/3 (LIN/SCI)

* Bit setting : ESCR2/3 : SCES =0, ECCR2/3: SCDE=0
(TA=-40°Ct0+85°C,Vcc=3.5V1t055V, Vss=0V)

MB90390 Series
S

- . Value ]
Parameter Symbol Pin Condition - Unit
Min Max
Serial clock cycle time tscve SCK2/3 5 tep — ns
Internal clock

SCK!l — soT delay time tsLowi SCK2/3, SOT2/3 operation output pins -50 +50 ns
Valid SIN - SCK T tivsHi SCK2/3, SIN2/3 |are ter+ 80 — ns
SCK T = Valid SINhold time | tsw | SCK2/3, SIN2/3 | C+ =80 PR+ 1 TTL 74 — | ns
Serial clock “L” pulse width tsLsH SCK2/3 3ter—tr — ns
Serial clock “H” pulse width tshHsL SCK2/3 tee+ 10 — ns
SCK 1 — SOT delay time tsove | SCK2/3, SOT2/3 | External clock — |2te+60| ns
Valid SIN — SCK T tvswe | SCK2/3, SIN2/3 | JPeration outputpins ™5, — | ns
SCK T — Valid SIN hold time | tsuxe | SCK2/3, SIN2/3 |C, =80 pF + 1 TTL. | tee+ 30 — ns
SCK fall time tr SCK2/3 — 10 ns
SCKrise time tr SCK2/3 — 10 ns

Notes : o C.is load capacity value of pins when testing.
¢ Depending on the used machine clock frequency, the maximum possible baud rate can be limited by
some parameters. These parameters are shown in “MB90390 series hardware manual”.
e tcr is the machine clock cycle time. Refer to “ (1) Clock timing”.

 Internal Shift Clock Mode

SCK \
N 0.8V

tsLovi

tscyc
24vY

SOT

tSHIxI

"X

tIvSHI

- I
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MB90390 Series

» External Shift Clock Mode

tSLSH

tSHSL

/( VIH

SCK
ViL
\ /-
tsLove
24V
SOT
0.8V
tIiVSHE tSHIXE
'l VIH VlH\
SIN
-\ ViL V||_]

* Bit setting : ESCR2/3: SCES =1, ECCR2/3: SCDE=0
(Ta=-40°C1t0+85°C, Vcc =3.5V105.5V, Vss=0V)

) o Value )
Parameter Symbol Pin Condition - Unit
Min Max
Serial clock cycle time tscve SCK2/3 5 tep — ns
Internal clock
SCK T — SOT dE|ay time tsHowi SCK2/3, SOT2/3 Operation output -50 +50 ns
valid SIN — SCKJ{ tvsu | SCK2/3, SIN2/3 |pins are tcp+80 — ns
- - C.=80pF+1TTL
SCK | — Valid SIN hold time tsuixi SCK2/3, SIN2/3 0 — ns
Serial clock “H” pulse width tsHsL SCK2/3 3 tep—tr — ns
Serial clock “L” pulse width tsLsH SCK2/3 ter+10 — ns
SCK T — SOT delay time tsmove | SCK2/3, SOT2/3 | External clock — 2 tcp+60 ns
Valid SIN — SCKJ tvse | SCK2/3, SIN2/3 gﬁ]esrztr'g” output 30 — ns
SCKJ —Valid SIN hold time tsuxe | SCK2/3, SIN2/3 |CL.=80pF+1TTL| tcr+30 — ns
SCK fall time tr SCK2/3 — 10 ns
SCK rise time tr SCK2/3 — 10 ns

Notes : e Cv.is load capacity value of pins when testing.
e Depending on the used machine clock frequency, the maximum possible baud rate can be limited by

some parameters. These parameters are shown in “MB90390 series hardware manual”.

e tcr is the machine clock cycle time. Refer to “ (1) Clock timing”.
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* Internal Shift Clock Mode

CCCCC

-

X

thththth

tttttt

N

* External Shift Clock Mode

a

24V
0.8V
tttttt

X

tttttt

~

IR

=T

K

11

N
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MB90390 Series
S

* Bit setting : ESCR2/3: SCES =0, ECCR2/3: SCDE=1

(TA=-40°Ct0+85°C,Vcc=3.5V1t05.5V, Vss=0V)

Sym- ) o Value )
Parameter bol Pin Condition - Unit Remarks
0 Min Max
Serial clock cycle time tscve | SCK2/3 5 tcp — ns
MB90394HA,
-50 +50 ns |MB90F395HA,
S.CK T - soT delay tshovi SCK2/3, MB90V390HB
time SOT2/3 >
tr—60 | S92 1 s | MBOOF394HA
70 — tcp
MB90394HA,
) SCK2/3, | Internal clock ter + 80 — ns |MBOOF395HA,
Valid SIN — SCK{ tvst | “giN2/3 operation output MB90V390HB
pins are 100 — tcp — ns |MB90F394HA
C.=80pF+1TTL MB90394HA.
SCK | — Valid SIN hold SCK2/3, — ns | MB9YOF395HA,
time tsixt | g iN2/3 MB90V390HB
tscve/2 — ns |MB90F394HA
MB90394HA,
SOT — SCK | delay SCK2/3, 3tecr—70 — ns |MB90F395HA,
time tsov | 55790/3 MB90V390HB
tecr — 60 — ns |MB90F394HA

Notes : e Cv.is load capacity value of pins when testing.
e Depending on the used machine clock frequency, the maximum possible baud rate can be limited by

some parameters. These parameters are shown in “MB90390 series hardware manual”.

e tcr is the machine clock cycle time. Refer to “ (1) Clock timing”.

SCK

SOT

SIN

tscyc

\ 24V
r 0.8V 0.8V
‘ tsHovi
tsovLl
24V 24V
0.8V 0.8V
| tivsL tsLixi |
ViH ViH
ViL ViL
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* Bit setting : ESCR2/3: SCES =1, ECCR2/3:SCDE=1
(TA=-40°Ct0+85°C,Vcc=3.5Vt055V,Vss=0V)

MB90390 Series
S

Sym-

Value

Parameter bol Pin Condition - Unit Remarks
0 Min Max
Serial clock cycle time tscve | SCK2/3 5 tcp — ns
MB90394HA,
-50 +50 ns | MB90F395HA,
time SOT2/3 y
ter—60 | B2 | s | MBOOF394HA
70 — tcp
MB90394HA,
) SCK2/3, | Internal clock ter + 80 — ns |[MB90F395HA,
Valid SIN — SCK{ tvsii | “5iN2/3 operation output MB90V390HB
pins are 100 — tcp — ns |MB90F394HA
C.=80pF+1TTL MB90394HA.
SCK T - Valid SIN hold SCK2/3, 0 — ns |MB9YOF395HA,
time tsixi | o iNo/3 MB90V390HB
tscyc/2 — ns | MB90F394HA
MB90394HA,
SOT — SCK T delay SCK2/3, 3tcp — 70 — ns |[MB90F395HA,
time tsovHl | oy10/3 MB90V390HB
tcer — 60 — ns | MB90F394HA

Notes : e Cv.is load capacity value of pins when testing.

e Depending on the used machine clock frequency, the maximum possible baud rate can be limited by

some parameters. These parameters are shown in “MB90390 series hardware manual”.
e tcr is the machine clock cycle time. Refer to “ (1) Clock timing”.

SCK

SOT

SIN

tscyc

tSOVHI

08V

tsLovi

-l 24V 24V
-\ 0.8V 0.8V
| tIvsHI tSHIXI |
VIH VIH
ViL ViL

DS07-13723-8E

o)
FUJITSU

59



MB90390 Series

(6) Timer Related Resource Input Timing

(TA=-40°Ct0+85°C,Vcc=3.5V1t05.5V, Vss=0V)

) . Value .
Parameter Symbol Pin Condition - Unit Remarks
Min Max

) trwn | TINO, TIN1
Input pulse width — 4 tep — ns
trwL INO to IN5

Note : ter is the machine clock cycle time. Refer to “ (1) Clock timing”.

e Timer Input Timing

VIH VIH
ViL ViL
| tTIWH | tTiwL |
(7) Trigger Input Timing
(TA=-40°Cto+85°C,Vec =3.5Vt0 55V, Vss=0V)
) o Value .
Parameter Symbol Pin Condition - Unit Remarks
Min Max
. trRGH INTO to INT7 — 200 — ns
Input pulse width
trreL ADTG — ter + 200 — ns
Note : tcr is the machine clock cycle time. Refer to “ (1) Clock timing”.
» Trigger Input Timing
ViH VIH
ViL ViL
| tTRGH | tTRGL |

(8) Slew Rate High Current Outputs
(Ta=-40°C to +85 °C, Vcc =DVec =3.5Vt0 5.5V, Vss =DVss =0 V)

Sym- . . Value ]
Parameter Pin Condition - Unit Remarks
bol Min Typ Max
¢ P70 to P77,
Output Rise/Fall time t” P80 to P87, — 15 — — ns
| PAOtoPA7

e Slew Rate Output Timing

Vi Vi VH=VoL2 + 0.9 x (VoH2 — VoL2)
VL =VoL2 + 0.1 x (VoH2 — VoL2)
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(9) I2C Timing
(TA=-40°Cto+85°C,Vcc=3.5Vt055V,Vss=0V)
o Standard-mode | Fast-mode** )
Parameter Symbol| Condition - - Unit
Min Max Min Max
SCL clock frequency fscL 0 100 0 400 | kHz
Hold time (repeated) START condition
SDA | — SCL L tHpsTA 4.0 — 0.6 — us
“L” width of the SCL clock tow 4.7 — 1.3 — us
“H” width of the SCL clock tHiGH 4.0 — 0.6 — us
23-_”19 tl)mg I;(X :i repeated START condition tsusa 47 o 0.6 L us
R =1.3 kQ,

Data hold time C =50 pF*! %2 *3
SCL L - SDA L 1 tHoDAT 0 3.45 0 0.9 us
Data set-up time
SDA LT scL 1 tsubat 250 — 100 — ns
Set-up time for STOP condition
SCL T — SDA 1 tsusto 4.0 — 0.6 — us
Bus free time between a STOP and START

., tsus 4.7 — 13 — us
condition

*1: R, C : Pull-up resistor and load capacitor of the SCL and SDA lines.
*2 : The maximum tuopar only has to be met if the device does not stretch the “L” width (t.ow) of the SCL signal.

*3 . A Fast-mode I?C-bus device can be used in a Standard-mode I?°C-bus system, but the requirement
tsupar > 250 ns must then be met.

*4 . For use at over 100 kHz, set the machine clock to at least 6 MHz.

\ ]
SDA
C 1 1

> < = > —P e

T tow [T B tSUDAT| ‘ ‘ tHDSTA r teus
SCL { \ \ , \ /

X
—» %‘ <4— P tHicH|<— —» [ —P <+
tHDSTA tHDDAT tsusta tsusto
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5. A/D Converter

(Ta=-40°Cto +85 °C, 3.0 V < AVRH - AVRL, Vcc = AVee =5.0 V £ 10%, Vss = AVss =0 V)

_ Value .
Parameter Symbol Pin - Unit | Remarks
Min Typ Max
Resolution — — — — 10 bit
Conversion error — — — — +3.0 LSB
Nonlinearity error — — — — 2.5 LSB
Differential nonlinearity o L L L +19 LSB
error
. AVRL AVRL AVRL
Zero reading voltage Vor |ANOto AN14| 15LSB +05LSB +25LSB \%
Full scale reading AVRH AVRH AVRH
voltage Vest |ANOTOANI4 | 551 sp | _15188 | +05LsB | Y
3.3 — 16500 us
Compare time — — — 3.3 (= 66 tcp) — us |fcr =20 MHz
— 3.7 (= 88 tcp) — us |fer =24 MHz
1.6 — 00 us
Sampling time — — — 1.6 (= 32 tcp) — us |fer =20 MHz
— 2 (=48 tcp) — us |fcr =24 MHz
Analog port input current| lan |ANOto AN14 -1 — +1 A
Analog input voltage Van |ANOtoAN14|  AVRL — AVRH v
range
— AVRH AVRL + 2.7 — AVcc V
Reference voltage range
— AVRL 0 — AVRH-27| V
la AVcc — 3.5 7.5 mA
Power supply current
laH AVcc — — 5 pA | *
Reference voltage Ir AVRH — 165 250 HA
current IR AVRH — — 5 uA | *
Offset between input L ANO to AN14 o L 4 LSB
channels

*: When not operating A/D converter, this is the current (Vcc = AVec = AVRH =5.0V) .

Notes : e The accuracy gets worse as | AVRH — AVRL | becomes smaller.
¢ tcp is the machine clock cycle time. Refer to “ (1) Clock timing” in “4. AC Characteristics”.
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MB90390 Series
S

6. Definition of A/D Converter Terms

Resolution
Linear error

Differential linear

error
Total error

. Analog variation that is recognized by an A/D converter.

. Deviation between a line across zero-transition line ( “00 0000 0000” «~ — “00 0000 0001")
and full-scale transition line (“11 1111 1110" « — “11 1111 1111") and actual conversion

characteristics.

value.

. Deviation of input voltage, which is required for changing output code by 1 LSB, from an ideal

. Difference between an actual value and an ideal value. A total error includes zero transition

error, full-scale transition error, and linear error.

Total error
3FFH T T
3FEH -  Actual conversion [ : ."'1'5 LSB
characteristics =
3FDH - vt :"'
- ; {1LSB x (N-1)+0.5LSB}
> L '
g W E o i
3 — :\
S 004H - T N
g : (Actually-measured value)
003H 1 .
! ™ Actual conversion
0020+ :-° oo : characteristics
i «——— lIdeal characteristics
001H -~
—{ ~—0.5LSB
AVRL AVRH
Analog input
. VWnt—{1LSBx (N-1) +0.5LSB}
Total error of digital output “N” = TLSB [LSB]
1LSB = (Ideal value) AVRTO‘ZQVR'- V]

N : A/D converter digital output value
Vor (Ideal value) = AVRL + 0.5 LSB [V]

Vest (Ideal value) = AVRH — 1.5 LSB [V]
Vnr : A voltage at which digital output transitions from (N — 1) to N.

DS07-13723-8E
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(Continued)
Linear error Differential linear error
3FF Ideal
HT characteristics
Actual conversion
haracteristi —- ) l
3FEH T fl angti I(SN“ES]_) : : N+1-4 Actual conversion ---- :
+Vor} : ; characteristics |
3FDH N " VFsT (actual ! !
: <—=_  measurement ' '
= ~ : N\ value) = ! :
i T g N T
3 ' ' VNT (actual 3 ; '
= 004H 1 c-——---- measurementvalue) — ' '
S Vo S . VN+1)T
o 0031+ . - _=—— Actual conversion o N-1-4 R RN R '(actual measurement
' characteristics ! ' f value)
o | ' VNT
002H - : ! : : (actual measurement value)
E K Ideal characteristics N_2 . ______‘:4— Actual conversion
001H T : characteristics
Vot (actual measurement value) :
AVRL AVRH AVRL AVRH
Analog input Analog input

Vnt—{1LSB x (N—-1) + Vor}

. - _ LSB
Linear error of digital output N 1LSB [LSB]
. - . V (n+1) T — UnT
Differential linear error of digital output N = 1LSB -1 LSB [LSB]
_ Vrst — Vor
1LSB= 1022 V]

N : A/D converter digital output value

Vor : Voltage at which digital output transits from “000x" to “001+".
Vest : Voltage at which digital output transits from “3FEn" to “3FF+”.
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7. Notes on A/D Converter Section
e About the external impedance of the analog input and its sampling time

A/D converter with sample & hold circuit. If the external impedance is too high to keep sufficient sampling time,
the analog voltage charged to the internal sample & hold capacitor is insufficient, adversely affecting A/D con-
version precision. Therefore, to satisfy the A/D conversion precision standard, consider the relationship between
the external impedance and minimum sampling time and either adjust the resistor value and operating frequency
or decrease the external impedance so that the sampling time is longer than the minimum value. And, if the
sampling time cannot be sufficient, connect a capacitor of about 0.1 uF to the analog input pin.

¢ Analog input circuit model

R
Analog input D—O/O ’W\/
! c ==
During sampling : ON ;

Comparator

R C
MB90394HA/MBOOF394HA/MBOOF395HA  2.4kQ (Max) 36.4 pF (Max)

Note : The values are reference values.

¢ The relationship between the external impedance and minimum sampling time
(External impedance = 0 kQ to 100 kQ) (External impedance = 0 kQ to 20 kQ)
MB90394HA MB90394HA
MBOOF394HA MB90F394HA
100 MB9OF395HA 20 MB90OF395HA
4
. 90 // _ 18 //
g 80 e g 1 //
g 70 / o 14 7
(&)
T 60 7 g 12 /
<
S / o /
Q 50 / Q 10 7
E 40 % E s /
T 30 / T 6 /
£ / = N
% 20 4 L 4
x
w10 // W o ,/
0 0 /
0 5 10 15 20 25 30 35 0 1 2 3 4 5 6 7 8
Minimum sampling time [us] Minimum sampling time [us]

e About the error

The accuracy gets worse as [AVRH — AVRL| becomes smaller.
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8. Flash Memory Program/Erase Characteristics

o Value ]
Parameter Conditions - Unit Remarks
Min Typ Max
Sector erase time — 1 15 g | Excludes 00u program-
ming prior to erasure.
MB90F394HA, Excludes
— 9 — S 00~ programming prior to
Chi i Ta=+25°C erasure.
ip erase time
P Vee=5.0V MB9OF395HA, Excludes
— 14 — S 00x programming prior to
erasure.
Word (16-t_)|t W'Id'[h) L 16 3600 us Except for the over head
programming time time of the system.
Programs/Erase cycle — 10000 — — cycle
Flash Data Retention Average .
Time Ta=+85°C 20 - - year

*: This value comes from the technology qualification (using Arrhenius equation to translate high temperature
measurements into normalized value at + 85 °C) .
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B EXAMPLE CHARACTERISTICS

Icc - Vce (Ta=+25 °C)

/(
50

'Y

—&— fcp=5 MHz

—&— fcp=10 MHz
- — — —a— fcp =20 MHz
—x— fcp =24 MHz

Icc [mA]
AUAN

2 25 3 35 4 4.5 5 55 6 6.5
Vce [V]

Iccs - Vee (Ta=+25 °C, fc =4 MHz, fcp = 24 MHz)

20
</

Iccs [mA]

2 25 3 35 4 4.5 5 55 6 6.5
Vce [V]

IcTs - Vce (Ta=+25 °C)

g fc =5 MHz,
400 1

[ fcp=2.5 MHz
350 /'/ fc=4 MHz, -
|/., fcp =2 MHz

IcTs [uA]
N
[
o

Vce [V]

ICCH - Ta

—— Vcc=55V
—&— Vcc=45V

/
/ _/ —4— Vcc=35V
- //-
: -

lccH [uA]

N o b~ 0

0
—40.00 -20.00 0.00 20.00 40.00  60.00  80.00
TA[C]
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* |/O characteristics

(Vec—VoH) — lon
Ta=+25°C,Vcc =45V

VoL — lou
Ta=425°C, Vecc =45V

800 1000
700 900
< 800
>
£ 600 700
% 500 ‘>E 600
>I 400 =~ 500
9 300 g 400
> 300
200 200
100 100
0 . . . . . . . . . 0 .
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
loH (MA) loL (mA)
Automotive Vin — Vcc CMOS Vin — Vce
Except UART-SIN pins and
o~
Ta=425°C 12C pins of MB90394HA/MBO0F395HA s eC
5.0 5.0
2'3 VIHA 4.5
. 4.0
35 ViLA 35 VIHS
S30 < 3.0
< S
z25 < 25 ViLs
=20 > 20
1.5 1.5
1.0 1.0
0.5 0.5
0.0 1 1 1 1 1 1 1 1 0.0 ! ! ! ! ! ! ! !
25 30 35 40 45 50 55 6.0 65 7.0 25 30 35 40 45 50 55 60 65 70
Vee (V) Vee (V)
CMOS Vin — Vce
UART-SIN pins and I2C pins of MB90394HA/MB90F395HA
Ta=+25°C
5.0
4.5
4.0
3.5
S 30 VIHS
E 25 ViLs
> 20
1.5
1.0
0.5
0.0 . . . . . . . .
25 30 35 40 45 50 55 60 65 7.0
Vce (V)
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B ORDERING INFORMATION

Part number Package Remarks

120-pin Plastic LQFP
(FPT-120P-M21)

120-pin Plastic LQFP

MB90F394HAPMT

MB90394HAPMT (FPT-120P-M21)
120-pin Plastic LQFP

MB9OF395HAPMT (FPT-120P-M21)

MB90V390HBCR 299-pin Ceramic PGA For evaluation

(PGA-299C-A01)
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B PACKAGE DIMENSION

120-pin plastic LQFP Lead pitch 0.50 mm
Package width x 16.0 % 16.0 mm
package length

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Weight 0.88g
(FPT-120P-M21) Code P-LFQFP120-16x16-0.50
(Reference) '
120-pin plastic LQFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-120P-M21) Resin protrusion is +0.25(.010) MAX(each side).

Note 2) Pins width and pins thickness include plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.

18.00+0.20(.709+.008)SQ
* 16.00 510 (630 60 ) SQ

AAAARARARAAAAAAAARAARARARAAAAAR

=0 OFE O)
= = ol008(003)]  [perais ofvarpat “
% % ‘ +0.20 ‘
% % } 1.50 =22 (Mounting height) ‘
= = | ( .059 —o04 ) }
= = ! !
= INDEX = } }
=] = B ‘ 0~8° |
o= OFg (8w VA |
kLR LR L L R R EEERELLE L 0.10:0.05 |
LEAD No. (1) | (004z002) }

+ "8 .600. t
lL— »J-——(%gg;%g; Lﬁ;ggg S (oo et
!

0.25(.010)

Dimensions in mm (inches).
©2002-2008 FUJITSU MICROELECTRONICS LIMITED F120033S-c-4-5 Note: The values in parentheses are reference values.

Please confirm the latest Package dimension by following URL.
http://edevice.fujitsu.com/package/en-search/
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B MAIN CHANGES IN THIS EDITION

MB90390 Series

Page

Section

Change Results

Added the part number.
MB90F395HA

1to3

B DESCRIPTION
B FEATURES
Hl PRODUCT LINEUP

42 ns —» 41.7 ns

Changed the value of Minimum instruction execution time.

48

M ELECTRICAL CHARACTERISTICS
4. AC Characteristics
(1) Clock Timing

Item: Detailed the clock frequency rated values for each
PLL multiplier
Added the footnote*.

The vertical lines marked in the left side of the page show the changes.
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FUJITSU MICROELECTRONICS LIMITED

Shinjuku Dai-Ichi Seimei Bldg., 7-1, Nishishinjuku 2-chome,

Shinjuku-ku, Tokyo 163-0722, Japan
Tel: +81-3-5322-3329
http://jp.fujitsu.com/fml/en/

For further information please contact:

North and South America

FUJITSU MICROELECTRONICS AMERICA, INC.
1250 E. Arques Avenue, M/S 333

Sunnyvale, CA 94085-5401, U.S.A.

Tel: +1-408-737-5600 Fax: +1-408-737-5999
http://www.fma.fujitsu.com/

Europe

FUJITSU MICROELECTRONICS EUROPE GmbH
Pittlerstrasse 47, 63225 Langen, Germany

Tel: +49-6103-690-0 Fax: +49-6103-690-122
http://emea.fujitsu.com/microelectronics/

Korea

FUJITSU MICROELECTRONICS KOREA LTD.
206 Kosmo Tower Building, 1002 Daechi-Dong,
Gangnam-Gu, Seoul 135-280, Republic of Korea
Tel: +82-2-3484-7100 Fax: +82-2-3484-7111
http://kr.fujitsu.com/fmk/

Asia Pacific

FUJITSU MICROELECTRONICS ASIA PTE. LTD.
151 Lorong Chuan,

#05-08 New Tech Park 556741 Singapore

Tel : +65-6281-0770 Fax : +65-6281-0220
http://www.fmal.fujitsu.com/

FUJITSU MICROELECTRONICS SHANGHAI CO., LTD.
Rm. 3102, Bund Center, No0.222 Yan An Road (E),
Shanghai 200002, China

Tel : +86-21-6146-3688 Fax : +86-21-6335-1605
http://cn.fujitsu.com/fmc/

FUJITSU MICROELECTRONICS PACIFIC ASIA LTD.
10/F., World Commerce Centre, 11 Canton Road,
Tsimshatsui, Kowloon, Hong Kong

Tel : +852-2377-0226 Fax : +852-2376-3269
http://cn.fujitsu.com/fmc/en/

All Rights Reserved.

levels and other abnormal operating conditions.

Specifications are subject to change without notice. For further information please contact each office.

The contents of this document are subject to change without notice.

Customers are advised to consult with sales representatives before ordering.

The information, such as descriptions of function and application circuit examples, in this document are presented solely for the purpose
of reference to show examples of operations and uses of FUJTSU MICROELECTRONICS device; FUJITSU MICROELECTRONICS
does not warrant proper operation of the device with respect to use based on such information. When you devel op equipment incorporating
the device based on such information, you must assume any responsibility arising out of such use of the information.

FUJTSU MICROELECTRONICS assumes no liability for any damages whatsoever arising out of the use of the information.

Any information in this document, including descriptions of function and schematic diagrams, shall not be construed aslicense of the use
or exercise of any intellectual property right, such as patent right or copyright, or any other right of FUJTSU MICROELECTRONICS
or any third party or does FUJTSU MICROELECTRONICS warrant non-infringement of any third-party'sintellectual property right or
other right by using such information. FUJITSU MICROELECTRONICS assumes no liability for any infringement of the intellectual
property rights or other rights of third parties which would result from the use of information contained herein.

The products described in this document are designed, developed and manufactured as contemplated for general use, including without
limitation, ordinary industrial use, general office use, personal use, and household use, but are not designed, devel oped and manufactured
as contemplated (1) for use accompanying fatal risks or dangers that, unless extremely high safety is secured, could have a serious effect to
the public, and could lead directly to death, personal injury, severe physical damage or other loss (i.e., nuclear reaction control in nuclear
facility, aircraft flight control, air traffic control, mass transport control, medical life support system, missile launch control in weapon
system), or (2) for use requiring extremely high reliability (i.e., submersible repeater and artificial satellite).

Please note that FUJITSU MICROELECTRONICS will not be liable against you and/or any third party for any claims or damages arising
in connection with above-mentioned uses of the products.

Any semiconductor devices have an inherent chance of failure. You must protect against injury, damage or loss from such failures by
incorporating safety design measuresinto your facility and equipment such as redundancy, fire protection, and prevention of over-current

Exportation/release of any products described in this document may require necessary procedures in accordance with the regulations of
the Foreign Exchange and Foreign Trade Control Law of Japan and/or US export control |aws.
The company names and brand names herein are the trademarks or registered trademarks of their respective owners.

Edited: Sales Promotion Department
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