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Welcome to E-XFL.COM

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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MB90340E Series
(Continued)

Pin No.
Pin name

I/O 
Circuit 
type*3

Function
QFP100*1 LQFP100*2

19 17

P43

F

General purpose I/O pin.

IN7 Trigger input pin for input capture.

TX1
TX Output pin for CAN1 
(MB90341E/342E/F342E/F345E only)

20 18

P44

H

General purpose I/O pin.

SDA0 Serial data I/O pin for I2C (devices with a C suffix in the part number)

FRCK0 Input pin for the 16-bit Free-run Timer 0

21 19

P45

H

General purpose I/O pin.

SCL0 Serial clock I/O pin for I2C (devices with a C suffix in the part number)

FRCK1 Input pin for the 16-bit Free-run Timer

22 20
P46

H
General purpose I/O pin.

SDA1 Serial data I/O pin for I2C (devices with a C suffix in the part number)

23 21
P47

H
General purpose I/O pin.

SCL1 Serial clock I/O pin for I2C (devices with a C suffix in the part number)

24 22

P50

O

General purpose I/O pin.

AN8 Analog input pin for the A/D converter

SIN2 Serial data input pin for UART2

25 23

P51

I

General purpose I/O pin.

AN9 Analog input pin for the A/D converter

SOT2 Serial data output pin for UART2

26 24

P52

I

General purpose I/O pin.

AN10 Analog input pin for the A/D converter

SCK2 Clock I/O pin for UART2

27 25

P53

I

General purpose I/O pin.

AN11 Analog input pin for the A/D converter

TIN3 Event input pin for the reload timer

28 26

P54

I

General purpose I/O pin.

AN12 Analog input pin for the A/D converter

TOT3 Output pin for the reload timer

29 27
P55

I
General purpose I/O pin.

AN13 Analog input pin for the A/D converter

30, 31 28, 29
P56, P57

J
General purpose I/O pins.

AN14, AN15 Analog input pins for the A/D converter

32 30 AVCC K Analog power input pin for the A/D Converter
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MB90340E Series
(Continued)

Pin No.
Pin name

I/O 
Circuit 
type*3

Function
QFP100*1 LQFP100*2

86 84

P11

G

General purpose I/O pin. The register can be set to select whether to use a 
pull-up resistor. This function is enabled in single-chip mode.

AD09
I/O pin for the external address/data bus. This function is 
enabled when the external bus is enabled.

TOT1 Output pin for the reload timer

87 85

P12

N

General purpose I/O pin. The register can be set to select whether to use a 
pull-up resistor. 
This function is enabled in single-chip mode.

AD10
I/O pin for the external address/data bus. This function is 
enabled when the external bus is enabled.

SIN3 Serial data input pin for UART3

INT11R External interrupt request input pin

88 86

P13

G

General purpose I/O pin. The register can be set to select whether to use a 
pull-up resistor. 
This function is enabled in single-chip mode.

AD11
I/O pin for the external address/data bus. This function is 
enabled when the external bus is enabled.

SOT3 Serial data output pin for UART3

89 87

P14

G

General purpose I/O pin. The register can be set to select whether to use a 
pull-up resistor. 
This function is enabled in single-chip mode.

AD12
I/O pin for the external address/data bus. This function is 
enabled when the external bus is enabled.

SCK3 Clock I/O pin for UART3

90 88 VCC  Power (3.5 V to 5.5 V) input pin

91 89 VSS  GND pin

92 90 X1
A

Main clock output pin

93 91 X0 Main clock input pin

94 92

P15

G

General purpose I/O pin. The register can be set to select whether to use a 
pull-up resistor. 
This function is enabled in single-chip mode.

AD13
I/O pin for the external address/data bus. This function is 
enabled when the external bus is enabled.

95 93

P16

G

General purpose I/O pin. The register can be set to select whether to use a 
pull-up resistor. 
This function is enabled in single-chip mode.

AD14
I/O pin for the external address/data bus. This function is 
enabled when the external bus is enabled.
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MB90340E Series
4.  I/O Circuit Type

(Continued)

Type Circuit Remarks

A

Oscillation circuit
High-speed oscillation feedback 
resistor =  approx. 1 M

B

Oscillation circuit
Low-speed oscillation feedback 
resistor = approx. 10 M

C

 MASK ROM and evaluation products:
CMOS hysteresis input pin

 Flash memory products:
CMOS input pin

D

MASK ROM and evaluation products:
 CMOS hysteresis input pin

 Pull-down resistor value: approx. 50 k

Flash memory products:
 CMOS input pin

 No pull-down

E

CMOS hysteresis input pin
Pull-up resistor value: approx. 50 k

Standby control signal

X1

X0

Xout

Standby control signal

X1A

X0A

Xout

CMOS hysteresis
inputs

R

Pull-down

Resistor

CMOS hysteresis
inputs

R

Pull-up

Resistor

CMOS hysteresis
inputs

R
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MB90340E Series
5. Sequence for Turning On the Power Supply to the A/D Converter and Analog Inputs
Make sure to turn on the A/D converter power supply (AVCC, AVRH, AVRL) and analog inputs (AN0 to AN23) 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 does
not exceed AVRH or AVCC (turning on/off the analog and digital power supplies simultaneously is acceptable).

6.Connection of Unused A/D Converter Pins when the A/D Converter is Used
Connect unused pins of A/D converter to AVCC  VCC, AVSS  AVRH  AVRL  VSS.

7.Crystal Oscillator Circuit
The X0, X1 pins and X0A, X1A pins may be possible causes of abnormal operation. Make sure to provide bypass capacitors via the
shortest distance from X0, X1 pins and X0A, X1A pins, crystal oscillator (or ceramic oscillator) and ground lines, and make sure, to
the utmost effort, that the oscillation circuit lines do not cross the lines of other circuits. It is highly recommended to provide a printed
circuit board art work surrounding X0, X1 pins and X0A, X1A pins with a ground area for stabilizing the operation.

For each of the mass-production products, request an oscillator evaluation from the manufacturer of the oscillator you are using.

8. Pull-up/down resistors
The MB90340E Series does not support internal pull-up/down resistors (except for the pull-up resistors built into ports 0 to 3). Use
external components where needed.

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

10.Precautions when not using a sub clock signal
If you do not connect pins X0A and X1A to an oscillator, use pull-down handling on the X0A pin, and leave the X1A pin open.

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

12.Notes on Power-On
To prevent the internal regulator circuit from malfunctioning, set the voltage rise time during power-on to 50 s or more (0.2 V to 2.7
V) 

X0

X1

MB90340E  Series

Open
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MB90340E Series
6.  Block Diagrams

 MB90V340E-101/102

RAM

LIN-UART

Prescaler

8/10-bit

24 channels

16-bit Reload 

Free-run 
Timer 0

Clock
Controller

Input
Capture

8 channels

Output
Compare

8 channels

CAN
Controller

External
Interrupt

16LX
CPU

F
2 M

C
-1

6 
B

us

X0,X1

RST

SOT4 to SOT0

SCK4 to SCK0
SIN4 to SIN0

AVCC

AVSS

AN23 to AN0

AVRH
AVRL
ADTG

TIN3 to TIN0
TOT3 to TOT0

IN7 to IN0

OUT7 to OUT0

RX2 to RX0
TX2 to TX0

INT15 to INT8

External
Bus

Interface

AD15 to AD00

A23 to A16

ALE

RD

WR/WRL

WRH

HRQ

HAK

RDY

CLK

X0A,X1A*

5 channels

10-bit
D/A converter

2 channels
DA01, DA00

FRCK0

FRCK1

8/16-bit
PPG

16/8 channels
PPGF to PPG0

I2C
Interface

SDA1, SDA0

SCL1, SCL0

3 channels

5 channels

2 channels

DMAC

* : Only for MB90V340E-102

Clock
Monitor CKOT

(INT15R to INT8R)

INT7 to INT0

A/D converter

30 Kbytes

16 channels

4 channels
 Timer 

Free-run 
Timer 1
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MB90340E Series
 MB90341E(S), MB90341CE(S), MB90342E(S), MB90342CE(S), MB90F342E(S), MB90F342CE(S), MB90F345E(S), 
MB90F345CE(S), MB90346E(S), MB90346CE(S), MB90F346E(S), MB90F346CE(S), MB90347E(S), MB90347CE(S), 
MB90F347E(S), MB90F347CE(S), MB90348E(S), MB90348CE(S), MB90349E(S), MB90349CE(S), MB90F349E(S), MB90F349CE(S)

RAM 

ROM/Flash 

LIN-UART

Prescaler

8/10-bit

16/24 

16-bit Reload 

Free-run 

Clock

Controller

Input
Capture

8 channels

Output
Compare

8 channels

CAN
Controller 

External
Interrupt

16LX
CPU

F
2 M

C
-1

6 
B

us

X0,X1

RST

SOT3 to SOT0

SCK3 to SCK0

SIN3 to SIN0

AVCC

AVSS

AN15 to AN0

AVRH

AVRL

ADTG

TIN3 to TIN0

TOT3 to TOT0

IN7 to IN0

OUT7 to OUT0

 RX0, RX1*3

 TX0, TX1*3

INT15 to INT8

External
Bus

Interface

AD15 to AD00

A23 to A16

ALE

RD

WR/WRL

WRH

HRQ

HAK

RDY

CLK

X0A,X1A*1

64 K/128 K

4 channels

Free-run 

FRCK0

FRCK1

8/16-bit
PPG

16/8 channels
PPGF to PPG0

4 channels

I2C
Interface

SDA1, SDA0*2

SCL1, SCL0*2 2 channels

AN23 to AN16*2

2 K/6 K/16 K/
20 Kbytes

256 K/384 K/

*1 : Only for devices with an S suffix in the part number
*2 : Only for devices with a C suffix in the part number
*3 : Only the MB90341E(S)/ 341CE(S)/ 342E(S)/ 342CE(S)/ F342E(S)/F342CE(S)/F345E(S)/ F345CE(S) 

are equipped with 2 CAN channels

Clock
Monitor CKOT

(INT15R to INT8R)

INT7 to INT0

512 Kbytes

 A/D Converter

16 channels

channels

Timer 
4 channels 

 1/2 channels*3  

Timer 0

Timer 1

DMAC
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MB90340E Series
Note: :An image of the data in the FF bank of ROM is visible in the upper part of bank 00, which makes it possible for the C 
compiler to use the small memory model. The lower 16 bits of addresses in the FF bank are the same as the lower 16 bits 
of addresses in the 00 bank so that tables stored in the ROM can be accessed without using the far specifier in the pointer 
declaration.
For example, when the address 00C000H is accessed, the data at FFC000H in ROM is actually accessed.
The ROM area in bank FF exceeds 32 Kbytes, and its entire image cannot be shown in bank 00.
As a result, the image between FF8000H and FFFFFFH is visible in bank 00, while the image between FF0000H and 
FF7FFFH is visible only in bank FF.

MB90342E(S)/342CE(S)
MB90F342E(S)/F342CE(S)

MB90349E(S)/349CE(S)
MB90F349E(S)/F349CE(S)

MB90341E(S)/341CE(S)
MB90348E(S)/348CE(S)

MB90347E(S)/347CE(S)
MB90F347E(S)/F347CE(S)

MB90346E(S)/346CE(S)
MB90F346E(S)/F346CE(S)

FFFFFFH

FF0000H

FEFFFFH

FE0000H

FDFFFFH

FD0000H

FCFFFFH

FC0000H

0000EFH

000000H

00FFFFH

007FFFH

007900H

003FFFH

000100H

008000H

FFFFFFH

FF0000H

FEFFFFH

FE0000H

0000EFH

000000H

00FFFFH

007FFFH

007900H

003FFFH

000100H

008000H

FFFFFFH

FF0000H

FEFFFFH

FE0000H

0000EFH

000000H

00FFFFH

007FFFH

007900H

0018FFH

000100H

008000H

FFFFFFH

FF0000H

FEFFFFH

FE0000H

0000EFH

000000H

00FFFFH

007FFFH

007900H

0008FFH
000100H

008000H

ROM (FF bank)

ROM (FE bank)

ROM (FD bank)

ROM (FC bank)

External 
access area

ROM (image 
of FF bank)

Peripheral

RAM 16 Kbytes

External access area

Peripheral

: Not accessible

External 
access area

ROM (image 
of FF bank)

Peripheral

RAM 16 Kbytes

External access area

Peripheral

External 
access area

ROM (image 
of FF bank)

Peripheral

RAM 6 Kbytes

External access area

Peripheral

External 
access area

ROM (image 
of FF bank)

Peripheral

RAM 2 Kbytes

External access area

Peripheral

ROM (FF bank)

ROM (FE bank)

ROM (FF bank)

ROM (FE bank)

ROM (FF bank)
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MB90340E Series
(Continued)

Address Register Abbreviation Access Resource name Initial value

007900H Reload Register L0 PRLL0 R/W

16-bit PPG 0/1

XXXXXXXXB

007901H Reload Register H0 PRLH0 R/W XXXXXXXXB

007902H Reload Register L1 PRLL1 R/W XXXXXXXXB

007903H Reload Register H1 PRLH1 R/W XXXXXXXXB

007904H Reload Register L2 PRLL2 R/W

16-bit PPG 2/3

XXXXXXXXB

007905H Reload Register H2 PRLH2 R/W XXXXXXXXB

007906H Reload Register L3 PRLL3 R/W XXXXXXXXB

007907H Reload Register H3 PRLH3 R/W XXXXXXXXB

007908H Reload Register L4 PRLL4 R/W

16-bit PPG 4/5

XXXXXXXXB

007909H Reload Register H4 PRLH4 R/W XXXXXXXXB

00790AH Reload Register L5 PRLL5 R/W XXXXXXXXB

00790BH Reload Register H5 PRLH5 R/W XXXXXXXXB

00790CH Reload Register L6 PRLL6 R/W

16-bit PPG 6/7

XXXXXXXXB

00790DH Reload Register H6 PRLH6 R/W XXXXXXXXB

00790EH Reload Register L7 PRLL7 R/W XXXXXXXXB

00790FH Reload Register H7 PRLH7 R/W XXXXXXXXB

007910H Reload Register L8 PRLL8 R/W

16-bit PPG 8/9

XXXXXXXXB

007911H Reload Register H8 PRLH8 R/W XXXXXXXXB

007912H Reload Register L9 PRLL9 R/W XXXXXXXXB

007913H Reload Register H9 PRLH9 R/W XXXXXXXXB

007914H Reload Register LA PRLLA R/W

16-bit PPG A/B

XXXXXXXXB

007915H Reload Register HA PRLHA R/W XXXXXXXXB

007916H Reload Register LB PRLLB R/W XXXXXXXXB

007917H Reload Register HB PRLHB R/W XXXXXXXXB

007918H Reload Register LC PRLLC R/W

16-bit PPG C/D

XXXXXXXXB

007919H Reload Register HC PRLHC R/W XXXXXXXXB

00791AH Reload Register LD PRLLD R/W XXXXXXXXB

00791BH Reload Register HD PRLHD R/W XXXXXXXXB

00791CH Reload Register LE PRLLE R/W

16-bit PPG E/F

XXXXXXXXB

00791DH Reload Register HE PRLHE R/W XXXXXXXXB

00791EH Reload Register LF PRLLF R/W XXXXXXXXB

00791FH Reload Register HF PRLHF R/W XXXXXXXXB

007920H Input Capture 0 IPCP0 R

Input Capture 0/1

XXXXXXXXB

007921H Input Capture 0 IPCP0 R XXXXXXXXB

007922H Input Capture 1 IPCP1 R XXXXXXXXB

007923H Input Capture 1 IPCP1 R XXXXXXXXB
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MB90340E Series
List of Message Buffers (ID Registers)  (2) 

Address
Register Abbreviation Access Initial Value

CAN0 CAN1

007A40H 007C40H

ID Register 8 IDR8 R/W

XXXXXXXXB 
XXXXXXXXB007A41H 007C41H

007A42H 007C42H XXXXXXXXB 
XXXXXXXXB007A43H 007C43H

007A44H 007C44H

ID Register 9 IDR9 R/W

XXXXXXXXB 
XXXXXXXXB007A45H 007C45H

007A46H 007C46H XXXXXXXXB 
XXXXXXXXB007A47H 007C47H

007A48H 007C48H

ID Register 10 IDR10 R/W

XXXXXXXXB 
XXXXXXXXB007A49H 007C49H

007A4AH 007C4AH XXXXXXXXB 
XXXXXXXXB007A4BH 007C4BH

007A4CH 007C4CH

ID Register 11 IDR11 R/W

XXXXXXXXB 
XXXXXXXXB007A4DH 007C4DH

007A4EH 007C4EH XXXXXXXXB 
XXXXXXXXB007A4FH 007C4FH

007A50H 007C50H

ID Register 12 IDR12 R/W

XXXXXXXXB 
XXXXXXXXB007A51H 007C51H

007A52H 007C52H XXXXXXXXB 
XXXXXXXXB007A53H 007C53H

007A54H 007C54H

ID Register 13 IDR13 R/W

XXXXXXXXB 
XXXXXXXXB007A55H 007C55H

007A56H 007C56H XXXXXXXXB 
XXXXXXXXB007A57H 007C57H

007A58H 007C58H

ID Register 14 IDR14 R/W

XXXXXXXXB 
XXXXXXXXB007A59H 007C59H

007A5AH 007C5AH XXXXXXXXB 
XXXXXXXXB007A5BH 007C5BH

007A5CH 007C5CH

ID Register 15 IDR15 R/W

XXXXXXXXB 
XXXXXXXXB007A5DH 007C5DH

007A5EH 007C5EH XXXXXXXXB 
XXXXXXXXB007A5FH 007C5FH
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MB90340E Series
(Continued)

Y1  : Usable
Y2  : Usable, with EI2OS stop function
N  : Unusable

Note:  The peripheral resources sharing the ICR register have the same interrupt level.
When two peripheral resources share the ICR register, only one can use Extended Intelligent I/O Service 
at a time.
When either of the two peripheral resources sharing the ICR register specifies Extended Intelligent I/O 
Service, the other one cannot use interrupts.

Interrupt cause EI2OS 
Support

DMA 
channel 
number

Interrupt vector Interrupt control 
register

Number Address Number Address

UART 2 RX / UART 4 RX Y2 14 #39 FFFF60H
ICR14 0000BEH

UART 2 TX / UART 4 TX Y1 15 #40 FFFF5CH

Flash Memory N  #41 FFFF58H
ICR15 0000BFH

Delayed Interrupt N  #42 FFFF54H
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MB90340E Series
11.2  Recommended Operating Conditions
 (VSS  AVSS  0 V) 

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.

Parameter Symbol
Value

Unit Remarks
Min Typ Max

Power supply voltage
VCC, 
AVCC

4.0 5.0 5.5 V Under normal operation

3.5 5.0 5.5 V
Under normal operation, when not using the A/D 
converter and not Flash 
programming.

4.5 5.0 5.5 V When External bus is used.

3.0  5.5 V Maintains RAM data in stop mode

Smoothing capacitor CS 0.1  1.0 F

Use a ceramic capacitor or capacitor of better AC 
characteristics. Capacitor at the VCC should be 
greater than this 
capacitor.

Operating temperature TA 40  105 °C

C

CS

C Pin Connection Diagram
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MB90340E Series
11.4  AC Characteristics

11.4.1  Clock Timing
 (TA  40°C to 105°C, VCC  5.0 V  10, fCP 24 MHz, VSS  AVSS  0 V) 

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

Parameter Symbol Pin
Value

Unit Remarks
Min Typ Max

Clock frequency
fC X0, X1

3  16 MHz When using an oscillation circuit

4  16 MHz
PLL multiplied by 1
When using an oscillation circuit

4  12 MHz
PLL multiplied by 2
When using an oscillation circuit

4  8 MHz
PLL multiplied by 3
When using an oscillation circuit

4  6 MHz
PLL multiplied by 4
When using an oscillation circuit

  4 MHz
PLL multiplied by 6
When using an oscillation circuit

3  24 MHz When using an external clock*

fCL X0A, X1A — 32.768 100 kHz

Clock cycle time
tCYL

X0, X1 62.5  333 ns When using an oscillation circuit

X0, X1 41.67  333 ns When using an external clock

tCYLL X0A, X1A 10 30.5 — s

Input clock pulse width
PWH, PWL X0 10   ns

Duty ratio is about 30 to 70.
PWHL, PWLL X0A 5 15.2  s

Input clock rise and fall time tCR, tCF X0   5 ns When using external clock

Internal operating clock 
frequency (machine clock)

fCP  1.5  24 MHz When using main clock

fCPL   8.192 50 kHz When using sub clock

Internal operating clock 
cycle time (machine clock)

tCP  41.67  666 ns When using main clock

tCPL  20 122.1  s When using sub clock
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11.4.3  Power On Reset
 (TA  40°C to 105°C, VCC  5.0 V  10, fCP 24 MHz, VSS  AVSS  0.0 V) 

Note:  : If you change the power supply voltage too rapidly, a power on reset may occur. We recommend that you startup 
smoothly by restraining voltages when changing the power supply voltage during operation, as shown in the figure below. 
Perform while not using the PLL clock. However, if voltage drops are within 1 V/s, you can operate while using the PLL 
clock.

11.4.4  Clock Output Timing
 (TA  40°C to 105°C, VCC  5.0 V  10, VSS  0.0 V, fCP 24 MHz) 

Parameter Symbol Pin Condition
Value

Unit Remarks
Min Max

Power on rise time tR VCC  0.05 30 ms

Power off time tOFF VCC 1  ms Waiting time until power-on

Parameter Symbol Pin Condition
Value

Unit Remarks
Min Max

Cycle time tCYC CLK  62.5  ns fCP  16 MHz

41.67  ns fCP  24 MHz

CLK   CLK  tCHCL CLK  20  ns fCP  16 MHz

13  ns fCP  24 MHz

VCC

tR

tOFF

2.7 V

0.2 V 0.2 V0.2 V

VCC

VSS

3 V
Holds RAM data

We recommend a rise of 
50 mV/ms maximum.
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CLK
2.4 V

tCYC

2.4 V

0.8 V

tCHCL
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11.4.6  Bus Timing (Write)
 (TA  40°C to 105°C, VCC  5.0 V  10, VSS  0.0 V, fCP 24 MHz) 

Parameter Symbol Pin Condition
Value

Unit
Min Max

Valid address    WR  time tAVWL
A23 to A16, AD15 
to AD00, WR



tCP15  ns

WR pulse width tWLWH WR 3 tCP/2  20  ns

Valid data output    WR  time tDVWH AD15 to AD00, WR 3 tCP/2  20  ns

WR     Data hold time tWHDX AD15 to AD00, WR 15  ns

WR     Address valid time tWHAX A23 to A16, WR tCP/2  10  ns

WR     ALE  time tWHLH WR, ALE tCP/2  15  ns

WR     CLK  time tWLCH WR, CLK tCP/2  15  ns

CLK

tWLCH

2.4 V

ALE

tWHLH

2.4 V

WR (WRL, WRH)

tWLWH

0.8 V

2.4 V

tAVWL

A23 to A16
0.8 V

2.4 V2.4 V

0.8 V

tWHAX

AD15 to AD00 2.4 V

0.8 V
Address

0.8 V

2.4 V
Write data

tDVWH

0.8 V

2.4 V

tWHDX
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11.8  Flash Memory Program/Erase Characteristics 

* : This value was converted from the results of evaluating the reliability of the technology (using Arrhenius equation to translate high
temperature measurements into normalized value at 85°C) .

Parameter Conditions
Value

Unit Remarks
Min Typ Max

Sector erase time

TA  25°C
VCC  5.0 V

 1 15 s
Excludes programming prior to 
erasure

Chip erase time  9  s
Excludes programming prior to 
erasure

Word (16-bit width) 
programming time

 16 3600 s
Except for the over head time of 
the system

Program/Erase cycle  10000   cycle

Flash Data Retention Time
Average
TA  85°C

20   year *
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 MB90346E, MB90346ES, MB90346CE, MB90346CES

ICC  VCC ICCL  VCC

TA  25°C, external clock operation f  Internal operation frequency TA  25°C, external clock operation f  Internal operation frequency

ICCS  VCC ICCLS  VCC

TA  25°C, external clock operation f  Internal operation frequency TA  25°C, external clock operation f  Internal operation frequency

ICTS  VCC ICCT  VCC

TA  25°C, external clock operation f  Internal operation frequency TA  25°C, external clock operation f  Internal operation frequency

ICTSPLL6  VCC ICCH  VCC

TA  25°C, external clock operation f  Internal operation frequency
TA  25°C, stopped
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 I/O characteristics

 (VCCVOH)   IOH VOL  IOL

TA  25°C, VCC  4.5 V TA  25°C, VCC  4.5 V

Automotive VIN  VCC CMOS VIN  VCC

TA  25°C
Other than UART-SIN pin and I2C pin
TA  25°C

TTL VIN  VCC CMOS VIN  VCC

TA  25°C
UART-SIN pin, I2C pin
TA  25°C
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15.  Major Changes

Spansiion Publication Number: DS07-13747-4E

NOTE: Please see “Document History” about later revised information.

Document History 

Page Section Change Results

  Deleted the part numbers; 
MB90F343E(S), MB90F343CE(S)

51

Electrical 
Characteristics 
Absolute Maximum Ratings

Added “*6” in remark for “L" level maximum output current and “H” level maximum 
output current.
Added “*7” in remark for “L" level average output current and “H” level average 
output current.
Added “*8” in remark for “L"level average overall output current and “H” level 
average overall output current.

52

Added as follows.
“*6:The maximum output current is defined as the peak value of the current of any 
one of the corresponding pins.”
“*7:The average output current is defined as the value of the average current 
flowing over 100 ms at any one of the corresponding pins.”
“*8:The average total output current is defined as the value of the average current 
flowing over 100 ms at all of the corresponding pins.”

Document Title: MB90340E Series F2MC-16LX 16-bit Microcontroller Datasheet
Document Number: 002-04498

Revision ECN Orig. of 
Change

Submission 
Date Description of Change

**  AKIH 08/23/2010 Migrated to Cypress and assigned document number 002-04498.
No change to document contents or format.

*A 5221535 AKIH 05/04/2016 Updated to Cypress template
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