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What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

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

Common Subcategories of "Embedded -
Microcontrollers"

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

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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MB90540G/545G Series
1. Product Lineup

(Continued)

Features
MB90F543G (S) /F548G (S) 
MB90F549G (S) /F546G (S) 

MB90F548GL(S)

MB90543G (S)
MB90547G (S)
MB90548G (S)
MB90549G (S)

MB90V540G

CPU F2MC-16LX CPU

System clock
On-chip PLL clock multiplier (1, 2, 3, 4, 1/2 when PLL stop) 
Minimum instruction exection time : 62.5 ns (machine clock 16MHz, 4MHz osc. four times multiplied by PLL) 

ROM

Flash memory

MB90F543G(S)/F548G(S) / F548GL(S)

 : 128 Kbytes

MB90F549G(S)/F546G(S) : 
256 Kbytes

MASK ROM : 
 MB90547G(S): 64 Kbytes

 MB90543G(S)/548G(S): 128 
Kbytes

 MB90549G(S): 256 Kbytes

External

RAM

MB90F548G(S)/F548GL(S):
4 Kbytes

MB90F543G (S) /F549G(S) : 
6 Kbytes

MB90F546G(S) : 8 Kbytes

 MB90547G(S): 2 Kbytes

 MB90548G(S): 4 Kbytes

 MB90543G(S)/549G(S): 
6 Kbytes

8 Kbytes

Clocks

MB90F543G/F548G/F549G/F546G/
F548GL : 

Two clocks system

MB90F543GS/F548GS/F549GS/
F546GS/F548GLS : 

One clock system

MB90543G/547G/548G/549G  : 
Two clocks system

MB90543GS/547GS/548GS/
549GS : 

One clock system

Two clocks system*1

Operating voltage range *3

Temperature range 40 C to 105 C

Package QFP100, LQFP100 PGA-256

Emulator-specify
power supply*2  None

UART0

Full duplex double buffer

Support asynchronous/synchronous (with start/stop bit) transfer

Baud rate : 4808/5208/9615/10417/19230/38460/62500/500000 bps (asynchronous) 

500 K/1 M/2 Mbps (synchronous) at System clock  16 MHz

UART1

 (SCI) 

Full duplex double buffer

Asynchronous (start-stop synchronized) and CLK-synchronous communication

Baud rate : 1202/2404/4808/9615/19230/31250/38460/62500 bps (asynchronous) 

62.5 K/125 K/250 K/500 K/1 M/2 Mbps (synchronous) at 6, 8, 10, 12, 16 MHz

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 nagative-edge clock synchronization

Baud rate : 31.25 K/62.5 K/125 K/500 K/1 Mbps at System clock  16 MHz

A/D Converter

10-bit or 8-bit resolution

8 input channels

Conversion time : 26.3 s (per one channel) 
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MB90540G/545G Series
*1 : If the one clock system is used, equip X0A and X1A with clocks from the tool side.

Features
MB90F543G (S) /F548G (S) 
MB90F549G (S) /F546G (S) 

MB90F548GL(S)

MB90543G (S)
MB90547G (S)
MB90548G (S)
MB90549G (S) 

MB90V540G

16-bit Reload Timer

 (2 channels) 

Operation clock frequency : fsys/21, fsys/23, fsys/25 (fsys  System clock frequency) 

Supports External Event Count function

Signals an interrupt when overflow

16-bit Free-run Timer
Supports Timer Clear when a match with Output Compare (Channel 0) 

Operation clock freq. : fsys/22, fsys/24, fsys/26, fsys/28 (fsys  System clock freq.) 

16-bit Output Compare
 (4 channels) 

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

Four 16-bit compare registers

A pair of compare registers can be used to generate an output signal

16-bit Input Capture
 (8 channels) 

Rising edge, falling edge or rising & falling edge sensitive

Four 16-bit Capture registers

Signals an interrupt upon external event

8/16-bit

Programmable

Pulse Generator

 (4 channels) 

Supports 8-bit and 16-bit operation modes

Eight 8-bit reload counters

Eight 8-bit reload registers for L pulse width

Eight 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

4 output pins

Operation clock freq. : fsys, fsys/21, fsys/22, fsys/23, fsys/24 or 128 s@fosc  4 MHz

 (fsys  System clock frequency, fosc  Oscillation clock frequency) 

CAN Interface

MB90540G series

 : 2 channels

MB90545G series

 : 1 channel

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 massage buffers for data and ID’s supports multipe massages

Flexible configuration of acceptance filtering : 

Full bit compare/Full bit mask/Two partial bit masks

Supports up to 1 Mbps

32 kHz Sub-clock Sub-clock for low power operation

External Interrupt
(8 channels)

Can be programmed edge sensitive or level sensitive

External bus

interface

External access using the selectable 8-bit or 16-bit bus is enabled

(external bus mode.)

I/O Ports

Virtually all external pins can be used as general purpose I/O

All push-pull outputs and schmitt trigger inputs

Bit-wise programmable as input/output or peripheral signal

Sub-clock for 32 kHz Sub clock low power operation

Flash Memory

Supports automatic programming, Embeded Algorithm

Write/Erase/Erase-Suspend/Erase-Resume commands

A flag indicating completion of the algorithm

Number of erase cycles : 10,000 times

Data retention time : 10 years

Boot block configuration

Erase can be performed on each block

Block protection by externally programmed voltage
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MB90540G/545G Series
2. Pin Assignment

 (TOP VIEW) 

 (FPT-100P-M06) 

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

X0A
X1A
PA0
RST
P97/RX1
P96/TX1
P95/RX0
P94/TX0
P93/INT3
P92/INT2
P91/INT1
P90/INT0
P87/TOT1
P86/TIN1
P85/OUT1
P84/OUT0
P83/PPG3
P82/PPG2
P81/PPG1
P80/PPG0
P77/OUT3/IN7
P76/OUT2/IN6
P75/IN5
P74/IN4
P73/IN3
P72/IN2
P71/IN1
P70/IN0
HST
MD2

80
79
78
77
76
75
74
73
72
71
70
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68
67
66
65
64
63
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61
60
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57
56
55
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53
52
51

P20/A16
P21/A17
P22/A18
P23/A19
P24/A20
P25/A21
P26/A22
P27/A23
P30/ALE
P31/RD

VSS

P32/WRL/WR
P33/WRH
P34/HRQ
P35/HAK
P36/RDY
P37/CLK

P40/SOT0
P41/SCK0
P42/SIN0
P43/SIN1

P44/SCK1
VCC

P45/SOT1
P46/SOT2
P47/SCK2

C
P50/SIN2
P51/INT4
P52/INT5
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MB90540G/545G Series
3. Pin Description

(Continued)

Pin No.
Pin name Circuit type Function

LQFP*2 QFP*1

80
81

82
83

X0
X1

A
 (Oscillation) 

High speed crystal oscillator input pins

78 80 X0A
A
 (Oscillation) 

Low speed crystal oscillator input pins. For the one clock system parts, 
perfom external pull-down processing.

77 79 X1A
Low speed crystal oscillator input pins. For the one clock system parts, leave 
it open.

75 77 RST B External reset request input pin

50 52 HST C Hardware standby input pin

83 to 90 85 to 92

P00 to P07

I

General I/O port with programmable pullup. This function is enabled in the 
single-chip mode.

AD00 to AD07
I/O pins for 8 lower bits of the external address/data bus. This function is 
enabled when the external bus is enabled.

91 to 98 93 to 100

P10 to P17

I

General I/O port with programmable pullup. This function is enabled in the 
single-chip mode.

AD08 to AD15
I/O pins for 8 higher bits of the external address/data bus. This function is 
enabled when the external bus is enabled.

99 to 6 1 to 8

P20 to P27

I

General I/O port with programmable pullup. In external bus mode, this 
function is valid when the corresponding bits in the external address output 
control resister (HACR) are set to “1”.

A16 to A23
8-bit I/O pins for A16 to A23 at the external address/data bus. In external bus 
mode, this function is valid when the corresponding bits in the external 
address output control resister (HACR) are set to “0”.

7 9

P30

I

General I/O port with programmable pullup. This function is enabled in the 
single-chip mode.

ALE
Address latch enable output pin. This function is enabled when the external 
bus is enabled.

8 10

P31

I

General I/O port with programmable pullup. This function is enabled in the 
single-chip mode.

RD
Read strobe output pin for the data bus. This function is enabled when the 
external bus is enabled.

10 12

P32

I

General I/O port with programmable pullup. This function is enabled in the 
single-chip mode or when the WR/WRL pin output is disabled.

WRL Write strobe output pin for the data bus. This function is enabled when both 
the external bus and the WR/WRL pin output are enabled. WRL is write-
strobe output pin for the lower 8 bits of the data bus in 16-bit access. WR is 
write-strobe output pin for the 8 bits of the data bus in 8-bit access.

WR
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MB90540G/545G Series
(Continued)

*1 : FPT-100P-M06

*2 : FPT-100P-M20

Pin No.
Pin name Circuit type Function

LQFP*2 QFP*1

72 74

P95

D

General I/O port. This function is always enabled.

RX0
RX input pin for CAN0 Interface. When the CAN function is used, output from 
the other functions must be stopped.

73 75

P96

D

General I/O port. This function is enabled when CAN1 disables the output.

TX1
TX output pin for CAN1. This function is enabled when CAN1 enables the 
output (only MB90540G series) .

74 76

P97

D

General I/O port. This function is always enabled.

RX1
RX input pin for CAN1 Interface. When the CAN function is used, output from 
the other functions must be stopped (only MB90540G series) . 

76 78 PA0 D General I/O port. This function is always enabled.

32 34 AVCC
Power
supply

Power supply pin for the A/D Converter. This power supply must be turned on 
or off while a voltage higher than or equal to AVCC is applied to VCC.

35 37 AVSS
Power
supply

Power supply pin for the A/D Converter.

33 35 AVRH
Power
supply

External reference voltage input pin for the A/D Converter. This power supply 
must be turned on or off while a voltage higher than or equal to AVRH is 
applied to AVCC.

34 36 AVRL
Power
supply

External reference voltage input pin for the A/D Converter.

47, 48 49, 50 MD0, MD1 C
Input pins for specifying the operating mode. The pins must be directly 
connected to VCC or VSS.

49 51 MD2 F
Input pin for specifying the operating mode. The pin must be directly 
connected to VCC or VSS.

25 27 C  Power supply stabilization capacitor pin. It should be connected externally to 
an 0.1 F ceramic capacitor.

21, 82 23, 84 VCC
Power
supply

Input pin for power supply (5.0 V) .

9, 40, 79 11, 42, 81 VSS
Power
supply

Input pin for power supply (0.0 V) .
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MB90540G/545G Series
5. Handling Devices

 (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.

 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, care must also be taken in not allowing the analog power-supply voltage (AVCC, AVRH) to exceed the digital
power-supply voltage.

 (2) Handling unused pins
Leaving unused input pins open may result in misbehavior or latch up and possible permanent damage of the device. Therefor they
must be pulled up or pulled down through resistors. In this case those resistors should be more than 2 k.
Unused bi-directional pins should be set to the output state and can be left open, or the input state with the above described
connection.

 (3) Using external clock
To use external clock, drive X0 pin only and leave X1 pin unconnected.
Below is a diagram of how to use external clock. 

 (4) Use of the sub-clock
Use one clock system parts when the sub-clock is not used. In that case, pull-down the pin X0A and leave the pin X1A open. When
using two clock system parts, a 32 kHz oscillator has to be connected to the X0A and X1A pins.

 (5) Power supply pins (VCC/VSS) 
In products with multiple VCC or VSS pins, the pins of a same potential are internally connected in the device to avoid abnormal
operations including latch-up. However you must connect the pins to an external power and a ground line to lower the electro-
magnetic emission level to prevent abnormal operation of strobe signals caused by the rise in the ground level, and to conform to the
total current rating.
Make sure to connect VCC and VSS pins via the lowest impedance to power lines.
It is recommended to provide a bypass capacitor of around 0.1 F between VCC and VSS pins near the device.

 

X0

X1

MB90540G/545G Series

Open

VCC

VCCVCC

VCC

VCC

VSS

VSS

VSS

VSS

VSS

MB90540G/545G
Series
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MB90540G/545G Series
8. I/O Map 

(Continued)

Address Register Abbreviation Access Resource name Initial value

00H Port 0 data register PDR0 R/W Port 0 XXXXXXXXB

01H Port 1 data register PDR1 R/W Port 1 XXXXXXXXB

02H Port 2 data register PDR2 R/W Port 2 XXXXXXXXB

03H Port 3 data register PDR3 R/W Port 3 XXXXXXXXB

04H Port 4 data register PDR4 R/W Port 4 XXXXXXXXB

05H Port 5 data register PDR5 R/W Port 5 XXXXXXXXB

06H Port 6 data register PDR6 R/W Port 6 XXXXXXXXB

07H Port 7 data register PDR7 R/W Port 7 XXXXXXXXB

08H Port 8 data register PDR8 R/W Port 8 XXXXXXXXB

09H Port 9 data register PDR9 R/W Port 9 XXXXXXXXB

0AH Port A data register PDRA R/W Port A _ _ _ _ _ _ _XB

0BH to 0FH Reserved

10H Port 0 direction register DDR0 R/W Port 0 0 0 0 0 0 0 0 0B

11H Port 1 direction register DDR1 R/W Port 1 0 0 0 0 0 0 0 0B

12H Port 2 direction register DDR2 R/W Port 2 0 0 0 0 0 0 0 0B

13H Port 3 direction register DDR3 R/W Port 3 0 0 0 0 0 0 0 0B

14H Port 4 direction register DDR4 R/W Port 4 0 0 0 0 0 0 0 0B

15H Port 5 direction register DDR5 R/W Port 5 0 0 0 0 0 0 0 0B

16H Port 6 direction register DDR6 R/W Port 6 0 0 0 0 0 0 0 0B

17H Port 7 direction register DDR7 R/W Port 7 0 0 0 0 0 0 0 0B

18H Port 8 direction register DDR8 R/W Port 8 0 0 0 0 0 0 0 0B

19H Port 9 direction register DDR9 R/W Port 9 0 0 0 0 0 0 0 0B

1AH Port A direction register DDRA R/W Port A _ _ _ _ _ _ _0B

1BH Analog Input Enable register ADER R/W Port 6, A/D 1 1 1 1 1 1 1 1B

1CH Port 0 Pullup control register PUCR0 R/W Port 0 0 0 0 0 0 0 0 0B

1DH Port 1 Pullup control register PUCR1 R/W Port 1 0 0 0 0 0 0 0 0B

1EH Port 2 Pullup control register PUCR2 R/W Port 2 0 0 0 0 0 0 0 0B

1FH Port 3 Pullup control register PUCR3 R/W Port 3 0 0 0 0 0 0 0 0B

20H Serial Mode Control Register 0 UMC0 R/W

UART0

0 0 0 0 0 1 0 0B

21H Serial Status Register 0 USR0 R/W 0 0 0 1 0 0 0 0B

22H
Serial input data register 0/
Serial output data register 0 UIDR0/UODR0 R/W XXXXXXXXB

23H Rate and data register 0 URD0 R/W 0 0 0 0 0 0 0XB
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MB90540G/545G Series
(Continued)

Address
Register Abbreviation Access Initial Value

CAN0 CAN1

003A88H

to
003A8FH

003C88H

to
003C8FH

Data register 1 (8 bytes) DTR1 R/W
XXXXXXXXB

to
XXXXXXXXB

003A90H

to
003A97H

003C90H

to
003C97H

Data register 2 (8 bytes) DTR2 R/W
XXXXXXXXB

to
XXXXXXXXB

003A98H

to
003A9FH

003C98H

to
003C9FH

Data register 3 (8 bytes) DTR3 R/W
XXXXXXXXB

to
XXXXXXXXB

003AA0H

to
003AA7H

003CA0H

to
003CA7H

Data register 4 (8 bytes) DTR4 R/W
XXXXXXXXB

to
XXXXXXXXB

003AA8H

to
003AAFH

003CA8H

to
003CAFH

Data register 5 (8 bytes) DTR5 R/W
XXXXXXXXB

to
XXXXXXXXB

003AB0H

to
003AB7H

003CB0H

to
003CB7H

Data register 6 (8 bytes) DTR6 R/W
XXXXXXXXB

to
XXXXXXXXB

003AB8H

to
003ABFH

003CB8H

to
003CBFH

Data register 7 (8 bytes) DTR7 R/W
XXXXXXXXB

to
XXXXXXXXB

003AC0H

to
003AC7H

003CC0H

to
003CC7H

Data register 8 (8 bytes) DTR8 R/W
XXXXXXXXB

to
XXXXXXXXB

003AC8H

to
003ACFH

003CC8H

to
003CCFH

Data register 9 (8 bytes) DTR9 R/W
XXXXXXXXB

to
XXXXXXXXB

003AD0H

to
003AD7H

003CD0H

to
003CD7H

Data register 10 (8 bytes) DTR10 R/W
XXXXXXXXB

to
XXXXXXXXB

003AD8H

to
003ADFH

003CD8H

to
003CDFH

Data register 11 (8 bytes) DTR11 R/W
XXXXXXXXB

to
XXXXXXXXB

003AE0H

to
003AE7H

003CE0H

to
003CE7H

Data register 12 (8 bytes) DTR12 R/W
XXXXXXXXB

to
XXXXXXXXB

003AE8H

to
003AEFH

003CE8H

to
003CEFH

Data register 13 (8 bytes) DTR13 R/W
XXXXXXXXB

to
XXXXXXXXB

003AF0H

to
003AF7H

003CF0H

to
003CF7H

Data register 14 (8 bytes) DTR14 R/W
XXXXXXXXB

to
XXXXXXXXB

003AF8H

to
003AFFH

003CF8H

to
003CFFH

Data register 15 (8 bytes) DTR15 R/W
XXXXXXXXB

to
XXXXXXXXB
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MB90540G/545G Series
10. Interrupt Map 

(Continued)

Interrupt cause EI2OS 
clear

Interrupt vector Interrupt control register

Number Address Number Address

Reset N/A #08 FFFFDCH  
INT9 instruction N/A #09 FFFFD8H  
Exception N/A #10 FFFFD4H  
CAN 0 RX N/A #11 FFFFD0H

ICR00 0000B0H

CAN 0 TX/NS N/A #12 FFFFCCH

CAN 1 RX N/A #13 FFFFC8H

ICR01 0000B1H

CAN 1 TX/NS N/A #14 FFFFC4H

External Interrupt INT0/INT1 *1 #15 FFFFC0H

ICR02 0000B2H

Time Base Timer N/A #16 FFFFBCH

16-bit Reload Timer 0 *1 #17 FFFFB8H

ICR03 0000B3H

8/10-bit A/D Converter *1 #18 FFFFB4H

16-bit Free-run Timer N/A #19 FFFFB0H

ICR04 0000B4H

External Interrupt INT2/INT3 *1 #20 FFFFACH

Serial I/O *1 #21 FFFFA8H

ICR05 0000B5H

8/16-bit PPG 0/1 N/A #22 FFFFA4H

Input Capture 0 *1 #23 FFFFA0H

ICR06 0000B6H

External Interrupt INT4/INT5 *1 #24 FFFF9CH

Input Capture 1 *1 #25 FFFF98H

ICR07 0000B7H

8/16-bit PPG 2/3 N/A #26 FFFF94H

External Interrupt INT6/INT7 *1 #27 FFFF90H

ICR08 0000B8H

Watch Timer N/A #28 FFFF8CH

8/16-bit PPG 4/5 N/A #29 FFFF88H

ICR09 0000B9H

Input Capture 2/3 *1 #30 FFFF84H

8/16-bit PPG 6/7 N/A #31 FFFF80H

ICR10 0000BAH

Output Compare 0 *1 #32 FFFF7CH

Output Compare 1 *1 #33 FFFF78H

ICR11 0000BBH

Input Capture 4/5 *1 #34 FFFF74H

Output Compare 2/3 - Input Capture 6/7 *1 #35 FFFF70H

ICR12 0000BCH

16-bit Reload Timer 1 *1 #36 FFFF6CH

UART 0 RX *2 #37 FFFF68H

ICR13 0000BDH

UART 0 TX *1 #38 FFFF64H

UART 1 RX *2 #39 FFFF60H

ICR14 0000BEH

UART 1 TX *1 #40 FFFF5CH

Flash Memory N/A #41 FFFF58H

ICR15 0000BFH

Delayed interrupt N/A #42 FFFF54H
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MB90540G/545G Series
11.4 AC Characteristics

11.4.1 Clock Timing

 (MB90543G(S)/547G(S)/548G(S)/F548GL(S): VCC  3.5 V to 5.5 V, VSS  AVSS  0.0 V, TA  40 C to 105 C) 

 (Other than MB90543G(S)/547G(S)/548G(S)/F548GL(S): VCC  5.0 V  10, VSS  AVSS  0.0 V, TA  40 C to 105 C) 

(Continued)

Parameter Symbol Pin name
Value

Units Remarks
Min Typ Max

Oscillation frequency
fC X0, X1

3  16 MHz
No multiplier 
When using an oscillator circuit
VCC  5.0 V  10%

8  16 MHz
PLL multiplied by 1
When using an oscillator circuit
VCC  5.0 V  10%

4  8 MHz
PLL multiplied by 2
When using an oscillator circuit
VCC  5.0 V  10%

3  5.33 MHz
PLL multiplied by 3
When using an oscillator circuit
VCC  5.0 V  10%

3  4 MHz
PLL multiplied by 4
When using an oscillator circuit
VCC  5.0 V  10%

3  5 MHz
When using an oscillator circuit
VCC < 4.5 V(MB90F548GL(S)/543G(S)/
547G(S)/548G(S))

3  16 MHz
No multiplier 
When using an external clock

8  16 MHz
PLL multiplied by 1 
When using an external clock

4  8 MHz
PLL multiplied by 2 
When using an external clock

3  5.33 MHz
PLL multiplied by 3 
When using an external clock

3  4 MHz
PLL multiplied by 4 
When using an external clock

fCL X0A, X1A  32.768  kHz
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MB90540G/545G Series
AC characteristics are set to the measured reference voltage values below.

16

12

8
9

4

3 4 8 16

×4 ×3 ×2 ×1

×1/2
(PLL off)

 External clock frequency and Machine clock frequency

Machine clock
fCP (MHz) 

External clock fC (MHz) 

0.8 VCC

0.2 VCC

2.4 V

0.8 V

2.0 V

0.8 V

 Input signal waveform  Output signal waveform

Hysteresis Input Pin

TTL Input Pin

Output Pin
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MB90540G/545G Series
11.4.2 Clock Output Timing

 (MB90543G(S)/547G(S)/548G(S)/F548GL(S): VCC  3.5 V to 5.5 V, VSS  AVSS  0.0 V, TA  40 C to 105 C) 

 (Other than MB90543G(S)/547G(S)/548G(S)/F548GL(S): VCC  5.0 V  10, VSS  AVSS  0.0 V, TA  40 C to 105 C) 

11.4.3 Reset and Hardware Standby Input Timing

 (MB90543G(S)/547G(S)/548G(S)/F548GL(S): VCC  3.5 V to 5.5 V, VSS  AVSS  0.0 V, TA  40 C to 105 C) 

 (Other than MB90543G(S)/547G(S)/548G(S)/F548GL(S): VCC  5.0 V  10, VSS  AVSS  0.0 V, TA  40 C to 105 C) 

Note : “tcp” represents one cycle time of the machine clock.
Oscillation time of oscillator is time that amplitude reached the 90. In the crystal oscillator, the oscillation time is between 
several ms to tens of ms. In ceramic oscillator, the oscillation time is between handreds of s to several ms. In the external 
clock, the oscillation time is 0 ns.
Any reset can not fully initialize the Flash Memory if it is performing the automatic algorithm.

Parameter Symbol Pin name Condition
Value

Units Remarks
Min Max

Cycle time tCYC

CLK VCC  5 V  10 62.5  ns

CLK  CLK tCHCL 20  ns

Parameter Symbol Pin 
name

Value
Units Remarks

Min Max

Reset input time tRSTL RST

4 tCP  ns Under normal operation

Oscillation time of 

oscillator   4 tCP
 ms In stop mode

100  s
In pseudo timer mode (MB90543G 
(S) /547G (S) /548G (S) ) 

4 tCP  ns
In pseudo timer mode
 (Other than MB90543G (S) /547G 
(S) /548G (S) ) 

2 tLCP  s
In sub-clock mode,
sub-sleep mode, 
timer mode

Hardware standby input time tHSTL HST 4 tCP  ns Under normal operation

CLK

tCYC

2.4 V 2.4 V

0.8 V

tCHCL
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MB90540G/545G Series
11.4.4 Power On Reset

 (MB90543G(S)/547G(S)/548G(S)/F548GL(S): VCC  3.5 V to 5.5 V, VSS  AVSS  0.0 V, TA   40 C to  105 C) 

 (Other than MB90543G(S)/547G(S)/548G(S)/F548GL(S): VCC  5.0 V  10, VSS  AVSS  0.0 V, TA   40 C to  105 C) 

* :  VCC must be kept lower than 0.2 V before power-on.

Notes :  The above values are used for creating a power-on reset.
 Some registers in the device are initialized only upon a power-on reset. To initialize these register, turn on the power 
    supply using the above values.

Parameter Symbol Pin name Condition
Value

Units Remarks
Min Max

Power on rise time tR VCC  0.05 30 ms *

Power off time tOFF VCC 50  ms Waiting time until power-on

VCC

VCC

VSS

3.0 V

tR

tOFF

2.7 V

0.2 V 0.2 V0.2 V

RAM data being held

It is recommended to keep the
rising speed of the supply voltage
at 50 mV/ms or slower.

Sudden changes in the power supply voltage may cause a power-on reset.
To change the power supply voltage while the device is in operation, it is recommended to 
raise the voltage smoothly to suppress fluctuations as shown below.
In this case, change the supply voltage with the PLL clock not used. If the voltage drop is 
1 V or fewer per second, however, you can use the PLL clock.
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MB90540G/545G Series
11.4.5 Bus Timing (Read) 

 (MB90543G(S)/547G(S)/548G(S)/F548GL(S): VCC  3.5 V to 5.5 V, VSS  AVSS  0.0 V, TA   40 C to  105 C) 

 (Other than MB90543G(S)/547G(S)/548G(S)/F548GL(S): VCC  5.0 V  10, VSS  AVSS  0.0 V, TA   40 C to  105 C) 

Parameter Symbol Pin name Condition
Value

Units Remarks
Min Max

ALE pulse width tLHLL ALE



tCP/2  20  ns

Valid address   ALE time tAVLL

ALE, 
A16 to A23, 
AD00 to AD15

tCP/2  20  ns

ALE   Address valid time tLLAX
ALE, AD00 to 
AD15

tCP/2  15  ns

Valid address   RD time tAVRL

A16 toA23, 
AD00 to AD15, 
RD

tCP  15  ns

Valid address    Valid data
input

tAVDV
A16 to A23, 
AD00 to AD15

 5 tCP/2  60 ns

RD pulse width tRLRH RD 3 tCP/2  20  ns

RD   Valid data input tRLDV
RD, AD00 to 
AD15

 3 tCP/2  60 ns

RD   Data hold time tRHDX
RD, AD00 to 
AD15

0  ns

RD   ALE time tRHLH RD, ALE tCP/2  15  ns

RD   Address valid time tRHAX RD, A16 to A23 tCP/2  10  ns

Valid address   CLK time tAVCH

A16 to A23, 
AD00 to AD15, 
CLK

tCP/2  20  ns

RD   CLK time tRLCH RD, CLK tCP/2  20  ns

ALE   RD time tLLRL ALE, RD tCP/2  15  ns
Document Number: 002- 07696 Rev. *A Page 49 of 70



MB90540G/545G Series
0.8 V

0.8 V

2.4 V2.4 V

2.4 V

2.4 V

0.8 V

2.4 V

2.4 V

0.8 V

2.4 V

0.8 V

2.4 V

0.8 V

2.4 V

0.2 VCC

0.8 VCC

0.2 VCC

0.8 VCC

CLK

ALE

RD

A16 to A23

AD00 to AD15

2.4 V

tAVCH

tLHLL

tRHLH

tAVLL

tAVRL tRLDV

tRLRH

tRHAX

tRHDX

tLLAX

tLLRL

tRLCH

tAVDV

Address Read data

 Bus Timing (Read) 
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MB90540G/545G Series
11.5 A/D Converter

11.5.1 Electrical Characteristics

(VCC  AVCC  5.0 V10, VSS  AVSS  0.0 V, 3.0 V  AVRH  AVRL, TA   40 C to  105 C) 

* : When not using an A/D converter, this is the current (VCC  AVCC  AVRH  5.0 V) when the CPU is stopped.

Note: The functionality of the A/D converter is only guaranteed for VCC  5.0 V  10  (also for MB90543G(S)/547G(S)/548G(S)/
F548G(S)/F548GL(S)).

Parameter Symbol Pin name
Value

Units Remarks
Min Typ Max

Resolution     10 bit

Conversion error      5.0 LSB

Nonlinearity error      2.5 LSB

Differential nonlinearity
error

     1.9 LSB

Zero transition voltage VOT AN0 to AN7 AVRL  3.5 
LSB

AVRL  0.5 
LSB

AVRL  4.5 
LSB V

Full scale transition voltage VFST AN0 to AN7 AVRH  6.5 
LSB

AVRH  1.5 
LSB

AVRH  1.5 
LSB V

Compare time   352 tCP   ns
Internal 
frequency :
 16 MHz

Sampling time   64 tCP   ns
Internal 
frequency :
 16 MHz

Analog port input current IAIN AN0 to AN7 1  1 A
VCC  AVCC  
5.0 V  1

Analog input voltage range VAIN AN0 to AN7 AVRL  AVRH V

Reference voltage range
 AVRH AVRL  2.7  AVCC V

 AVRL 0  AVRH  2.7 V

Power supply current
IA AVCC  5  mA

IAH AVCC   5 A *

Reference voltage supply current
IR AVRH

 400 600 A Flash device

 140 260 A MASK ROM

IRH AVRH   5 A *

Offset between input
channels

 AN0 to AN7   4 LSB
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MB90540G/545G Series
11.5.2 A/D Converter Glossary
Resolution : Analog changes that are identifiable with the A/D converter

Linearity error : The deviation of the straight line connecting the zero transition point (“00 0000 0000”  “00 0000
0001”) with the full-scale transition point (“11 1111 1110” “11 1111 1111”) from actual conversion
characteristics

Differential linearity error : The deviation of input voltage needed to change the output code by 1 LSB from the theoretical value 

Total error : The total error is defined as a difference between the actual value and the theoretical value, which
includes zero-transition error/full-scale transition error and linearity error.

(Continued)

3FF

3FE

3FD

004

003

002

001

AVRL AVRH

VNT

0.5 LSB

0.5 LSB

{1 LSB × (N − 1) + 0.5 LSB}

Analog input

D
ig

ita
l o

ut
pu

t

Total error

Actual conversion
Value

Actual conversion
characteristics

(measured value)

Theoretical
characteristics

 [V]
AVRH  AVRL

1024
1 LSB   (Theoretical value) 

VOT (Theoretical value)   AVRL  0.5 LSB [V]

VFST (Theoretical value)   AVRH  1.5 LSB [V]

Total error for digital output N    [LSB]
VNT  {1 LSB   (N  1)   0.5 LSB}

1 LSB

VNT : Voltage at a transition of digital output from (N  1) to N 
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MB90540G/545G Series
(Continued) 

11.5.3 Notes on Using A/D Converter
Select the output impedance value for the external circuit of analog input according to the following conditions,  : 

 Output impedance values of the external circuit of 15 k or lower are recommended.

 When capacitors are connected to external pins, the capacitance of several thousand times the internal capacitor value is 
recommended to minimized the effect of voltage distribution between the external capacitor and internal capacitor.

Note :  When the output impedance of the external circuit is too high, the sampling period for analog voltages may not be sufficient 

(sampling period  4.00 s @machine clock of 16 MHz) .

11.5.4 Error
The smaller the | AVRH  AVRL |, the greater the error would become relatively.

3FF

3FE

3FD

004

003

002

001

AVRL AVRH AVRL AVRH

N + 1

N

N − 1

N − 2

VNT

VNT

V (N + 1) T

VOT

VFST

{1 LSB × (N − 1) + VOT }

D
ig

ita
l o

ut
pu

t

D
ig

ita
l o

ut
pu

t

Linearity error Differential linearity error

Analog input Analog input

Actual conversion
value

(measured value)

Actual conversion
characteristics

Theoretical
characteristics

(measured value)

Theorential characteristics

Actual conversion value

(measured value)

(measured value)

Acturel conversion
value

Linearity error of
digital output N  [LSB]

VNT  {1 LSB   (N  1)   VOT}
1 LSB

 [V]VFST  VOT

1022
1 LSB

  1 LSB [LSB]
V (N  1) T  VNT

1 LSB

Differential linearity error 
of digital N 

VOT : Voltage at transition of digital output from “000H” to “001H”
VFST : Voltage at transition of digital output from “3FEH” to “3FFH”

  

  

  

3.2 kΩ Max

30 pF Max

Analog input

Comparator

 Equipment of analog input circuit model
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MB90540G/545G Series
(Continued)

100-pin plastic LQFP Lead pitch 0.50 mm

Package width ×
package length

14.0 mm × 14.0 mm

Lead shape Gullwing

Sealing method Plastic mold

Mounting height 1.70 mm Max

Weight 0.65 g

Code
(Reference)

P-LFQFP100-14×14-0.50

100-pin plastic LQFP
(FPT-100P-M20)

(FPT-100P-M20)

C 2005  FUJITSU  LIMITED  F100031S-c-2-1

14.00±0.10(.551±.004)SQ

16.00±0.20(.630±.008)SQ

1 25

26

51

76 50

75

100

0.50(.020) 0.20±0.05
(.008±.002)

M0.08(.003)
0.145±0.055

(.0057±.0022)

0.08(.003)

"A"

INDEX
.059 –.004

+.008
–0.10
+0.20

1.50
(Mounting height)

0˚~8˚

(0.50(.020))

(.024±.006)
0.60±0.15

0.25(.010)

0.10±0.10
(.004±.004)

Details of "A" part

(Stand off)

*

Dimensions in mm (inches).
Note: The values in parentheses are reference values©2005-2008 FUJITSU MICROELECTRONICS LIMITED  F100031S-c-2-2

Note 1) * : These dimensions do not include resin protrusion.
Note 2) Pins width and pins thickness include plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.
Document Number: 002- 07696 Rev. *A Page 68 of 70


