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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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1.  Product Lineup1 (Without Clock supervisor function) 

■ Flash memory products 

(Continued)

Part Number

Parameter

MB90F351E
MB90F352E

MB90F351TE
MB90F352TE

MB90F351ES
MB90F352ES

MB90F351TES
MB90F352TES

Type Flash memory products

CPU F2MC-16LX CPU

System clock
PLL clock multiplication circuit ( 1,  2,  3,  4,  6, 1/2 when PLL stops) 
Minimum instruction execution time : 42 ns (oscillation clock 4 MHz, PLL  6) 

ROM
64 Kbytes Flash memory  :  MB90F351E(S), MB90F351TE(S)
128 Kbytes Dual operation Flash memory (Erase/write and read can be operated at the same time)  :  
MB90F352E(S), MB90F352TE(S)

RAM 4 Kbytes

Emulator-specific power 
supply*



Sub clock pin
(X0A, X1A)
(Max 100 kHz)

Yes No

Clock supervisor No

Low voltage/CPU 
operation detection 
reset

No Yes No Yes

Operating voltage
3.5 V to 5.5 V : at normal operating (not using A/D converter)
4.0 V to 5.5 V : at using A/D converter/Flash programming
4.5 V to 5.5 V : at using external bus

Operating 
temperature

40C to 125C

Package LQFP-64

LIN-UART

2 channels

Wide range of baud rate settings using a dedicated baud rate generator (reload timer)
Special synchronous options for adapting to different synchronous serial protocols
LIN functionality working either as master or slave LIN device

I2C (400 kbps) 1 channel

A/D converter

15 channels

10-bit or 8-bit resolution
Conversion time : Min 3 s includes sample time  (per one channel) 

16-bit reload timer
 (2 channels) 

Operation clock frequency : fsys/21, fsys/23, fsys/25  (fsys  Machine clock frequency) 
Supports External Event Count function.

16-bit Free-run timer
 (2 channels) 

Free-run Timer 0 (clock input FRCK0) corresponds to ICU0/1.
Free-run Timer 1 (clock input FRCK1) corresponds to ICU4/5/6/7, OCU4/5/6/7.

Signals an interrupt when overflowing.
Supports Timer Clear when it matches Output Compare (ch.0, ch.4) .
Operation clock frequency : fsys, fsys/21, fsys/22, fsys/23, fsys/24, fsys/25, fsys/26, fsys/27

(fsys  Machine clock frequency) 

16-bit output 
compare 

4 channels

Signals an interrupt when 16-bit free-run Timer matches with output compare registers.
A pair of compare registers can be used to generate an output signal.
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■ MASK ROM products/Evaluation products 

(Continued)

Part Number

Parameter

MB90351E
MB90352E

MB90351TE
MB90352TE

MB90351ES
MB90352ES

MB90351TES
MB90352TES

MB90V340E-1
01

MB90V340E-1
02

Type MASK ROM products Evaluation products

CPU F2MC-16LX CPU

System clock
PLL clock multiplication circuit (1, 2, 3, 4, 6, 1/2 when PLL stops) 
Minimum instruction execution time : 42 ns (oscillation clock 4 MHz, PLL 6) 

ROM
MASK ROM
64 Kbytes : MB90351E(S), MB90351TE(S)
128 Kbytes : MB90352E(S), MB90352TE(S)

External

RAM 4 Kbytes 30 Kbytes

Emulator-specific power 
supply*

 Yes

Sub clock pin
(X0A, X1A)
(Max 100 kHz)

Yes No No Yes

Clock supervisor No

Low voltage/CPU 
operation detection 
reset

No Yes No Yes No

Operating 
voltage range

3.5 V to 5.5 V : at normal operating (not using A/D converter)
4.0 V to 5.5 V : at using A/D converter
4.5 V to 5.5 V : at using external bus

5 V  10

Operating 
temperature range

40C to 125C 

Package LQFP-64 PGA-299

LIN-UART

2 channels 5 channels

Wide range of baud rate settings using a dedicated baud rate generator (reload timer)
Special synchronous options for adapting to different synchronous serial protocols
LIN functionality working either as master or slave LIN device

I2C (400 kbps) 1 channel 2 channels

A/D converter

15 channels 24 channels

10-bit or 8-bit resolution
Conversion time : Min 3 s includes sample time  (per one channel) 

16-bit reload timer

2 channels 4 channels

Operation clock frequency : fsys/21, fsys/23, fsys/25  (fsys  Machine clock frequency) 
Supports External Event Count function.

16-bit free-run timer
 (2 channels) 

Free-run Timer 0 (clock input FRCK0) corresponds to 
ICU0/1.

Free-run Timer 1 (clock input FRCK1) corresponds to 
ICU4/5/6/7, OCU4/5/6/7.

Free-run Timer 0 
corresponds to ICU0/1/2/3, 
OCU0/1/2/3.

Free-run Timer 1 
corresponds to ICU4/5/6/7, 
OCU4/5/6/7.

Signals an interrupt when overflowing.
Supports Timer Clear when it matches Output Compare (ch.0, ch.4) .
Operation clock frequency : fsys, fsys/21, fsys/22, fsys/23, fsys/24, fsys/25, fsys/26, fsys/27

(fsys  Machine clock frequency) 
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(Continued) 

* : It is setting of Jumper switch (TOOL VCC) when Emulator (MB2147-01) is used.
Please refer to the Emulator hardware manual about details.

Part Number

Parameter

MB90351E
MB90352E

MB90351TE
MB90352TE

MB90351ES
MB90352ES

MB90351TES
MB90352TES

MB90V340E-1
01

MB90V340E-1
02

16-bit output 
compare 

4 channels 8 channels

Signals an interrupt when 16-bit free-run Timer matches output compare registers.
A pair of compare registers can be used to generate an output signal.

16-bit input capture
6 channels 8 channels

Retains 16-bit free-run timer value by (rising edge, falling edge, or the both edges), signals an interrupt.

8/16-bit 
programmable pulse gen-
erator 

6 channels (16-bit)/10 channels (8-bit)
8-bit reload counters  12

8-bit reload registers for L pulse width12
8-bit reload registers for H pulse width12

8 channels (16-bit)/
16 channels (8-bit)

8-bit reload counters 16
8-bit reload registers for 

L pulse width 16
8-bit reload registers for 

H pulse width 16

Supports 8-bit and 16-bit operation modes.
A pair of 8-bit reload counters can be configured as one 16-bit reload counter or as
8-bit prescaler  8-bit reload counter.
Operation clock frequency : fsys, fsys/21, fsys/22, fsys/23, fsys/24 or 128 s@fosc  4 MHz
 (fsys  Machine clock frequency, fosc  Oscillation clock frequency) 

CAN interface

1 channel 3 channels

Compliant with CAN standard Version 2.0 Part A and Part B.
Automatic re-transmission in case of error
Automatic transmission responding to Remote Frame
16 prioritized message buffers for data and ID
Supports multiple messages.
Flexible configuration of acceptance filtering : 
   Full bit compare/Full bit mask/Two partial bit masks
Supports up to 1 Mbps.

External interrupt

8 channels 16 channels

Can be used rising edge, falling edge, starting up by “H”/“L” level input, external interrupt, 
extended intelligent I/O services (EI2OS) and DMA.

D/A converter  2 channels

I/O ports

Virtually all external pins can be used as general purpose I/O port.
All push-pull outputs
Bit-wise settable as input/output or peripheral signal
Settable as CMOS schmitt trigger/ automotive inputs
TTL input level settable for external bus (only for external bus pin)

Flash memory 
Corresponding 
evaluation name

MB90V340E-102 MB90V340E-101 
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3.  Packages and Product Correspondence

 : Yes,  : No

Note : Refer to “Package Dimensions” for detail of each package.

Package

MB90V340E-101
MB90V340E-102
MB90V340E-103
MB90V340E-104

MB90351E (S) , MB90351TE (S) 
MB90F351E (S) , MB90F351TE (S) 

MB90352E (S) , MB90352TE (S) 
MB90F352E (S) , MB90F352TE (S) 

MB90356E (S) , MB90356TE (S) 
MB90F356E (S) , MB90F356TE (S) 

MB90357E (S) , MB90357TE (S) 
MB90F357E (S) , MB90F357TE (S) 

PGA-299C-A01 
FPT-64P-M23
 (12.0 mm  , 0.65 mm pitch) 



FPT-64P-M24
 (10.0 mm  , 0.50 mm pitch) 


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(Continued)

Pin No. Pin name
I/O

Circuit 
type*

Function

54

P30

G

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

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

IN4 Data sample input pin for input capture ICU4

55

P31

G

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

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

IN5 Data sample input pin for input capture ICU5

56

P32

G

General purpose I/O port. The register can be set to select whether to use a pull-up resistor. 
This function is enabled either in single-chip mode or with the WR/WRL pin output disabled.

WR/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 used to write-strobe 8 lower bits of the data 
bus in 16-bit access. WR is used to write-strobe 8 bits of the data bus in 8-bit access.

INT10R External interrupt request input pin for INT10

57

P33

G

General purpose I/O port. The register can be set to select whether to use a pull-up resistor. 
This function is enabled either in single-chip mode, in 
external bus 8-bit mode or with the WRH pin output disabled.

WRH
Write strobe output pin for the 8 higher bits of the data bus. This function is enabled when the 
external bus is enabled, when the external bus 16-bit mode is selected, and when the WRH 
output pin is enabled.

58

P34

G

General purpose I/O port. The register can be set to select whether to use a pull-up resistor. 
This function is enabled either in single-chip mode or with the hold function disabled.

HRQ
Hold request input pin. This function is enabled when both the external bus and the hold func-
tion are enabled.

OUT4 Wave form output pin for output compare OCU4

59

P35

G

General purpose I/O port. The register can be set to select whether to use a pull-up resistor. 
This function is enabled either in single-chip mode or with the hold function disabled.

HAK
Hold acknowledge output pin. This function is enabled when both the 
external bus and the hold function are enabled.

OUT5 Wave form output pin for output compare OCU5

60

P36

G

General purpose I/O port. The register can be set to select whether to use a pull-up resistor. 
This function is enabled either in single-chip mode or with the external ready function disabled.

RDY
Ready input pin. This function is enabled when both the external bus and the external ready 
function are enabled.

OUT6 Wave form output pin for output compare OCU6
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■ MB90351E (S) , MB90351TE (S) , MB90F351E (S) , MB90F351TE (S) , MB90352E (S) , MB90352TE (S) ,  MB90F352E (S) 
MB90F352TE (S) 

AVCC

SCL0

SDA0

PPG6, PPG4
PPGF to PPG8

ADTG

AVRH

AN14 to AN0

AVSS

SIN3, SIN2

SCK3, SCK2

SOT3, SOT2

FRCK0

IN7 to IN4,
IN1, IN0

OUT7 to OUT4

FRCK1

RX1

TX1

TIN3, TIN1

TOT3, TOT1

AD15 to AD00

A21 to A16

ALE

RD

WR/WRL

WRH
HRQ

HAK

RDY

CLK

INT15 to INT8

(INT11R to INT9
DMAC

X0
X0A *1

RST
X1

X1A*1

Clock 
controller

Low voltage/
CPU operation 

detection 
reset*2

Prescaler 
2 channels

LIN-UART
2 channels

Free-run 
timer 0

Input 
capture

6 channels

Output 
compare 

4 channels

Free-run 
timer 1

CAN
controller 
1 channel

16-bit 
reload timer 
2 channels8/10-bit

A/D 
converter 

15 channels

8/16-bit
PPG

10/6 channels

I2C interface 
1 channel

DTP/
External 
interrupt

External 
bus 

interface

F
2 M

C
-1

6L
X

 B
us

*1 : Only for devices without “S”-suffix
*2 : Only for devices with “T”-suffix

RAM 
4 Kbytes

ROM/Flash 
128 Kbytes/
64 Kbytes

F2MC-16LX 
CPU
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(Continued)

Address Register Abbreviation Access Resource name Initial value

000058H
 to 

00005BH

Reserved

00005CH
Output Compare Control Status 
Register 4

OCS4 R/W

Output Compare 4/5

0000XX00B

00005DH
Output Compare Control Status 
Register 5

OCS5 R/W 0XX00000B

00005EH
Output Compare Control Status 
Register 6

OCS6 R/W

Output Compare 6/7

0000XX00B

00005FH
Output Compare Control Status 
Register 7

OCS7 R/W 0XX00000B

000060H Timer Control Status Register 0 TMCSR0 R/W
16-bit Reload Timer 0

00000000B

000061H Timer Control Status Register 0 TMCSR0 R/W XXXX0000B

000062H Timer Control Status Register 1 TMCSR1 R/W
16-bit Reload Timer 1

00000000B

000063H Timer Control Status Register 1 TMCSR1 R/W XXXX0000B

000064H Timer Control Status Register 2 TMCSR2 R/W
16-bit Reload Timer 2

00000000B

000065H Timer Control Status Register 2 TMCSR2 R/W XXXX0000B

000066H Timer Control Status Register 3 TMCSR3 R/W
16-bit Reload Timer 3

00000000B

000067H Timer Control Status Register 3 TMCSR3 R/W XXXX0000B

000068H A/D Control Status Register 0 ADCS0 R/W

A/D Converter

000XXXX0B

000069H A/D Control Status Register 1 ADCS1 R/W 0000000XB

00006AH A/D Data Register 0 ADCR0 R 00000000B

00006BH A/D Data Register 1 ADCR1 R XXXXXX00B

00006CH ADC Setting Register 0 ADSR0 R/W 00000000B

00006DH ADC Setting Register 1 ADSR1 R/W 00000000B

00006EH
Low Voltage/CPU Operation Detection Reset 
Control Register

LVRC R/W, W
Low Voltage/CPU 

Operation Detection Reset 
00111000B

00006FH ROM Mirror Function Select Register ROMM W ROM Mirror XXXXXXX1B

000070H
 to 

00007FH

Reserved

000080H
 to 

00008FH

Reserved for CAN controller 1. Refer to “CAN Controllers”

000090H
 to 

00009AH

Reserved
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(Continued)
Address

Register Abbreviation Access Initial Value
CAN1

007D00H
Control status register CSR

R/W, W
R/W, R

0XXXX0X1B
00XXX000B007D01H

007D02H
Last event indicator register LEIR R/W

000X0000B
XXXXXXXXB007D03H

007D04H
Receive/transmit error counter RTEC R

00000000B 
00000000B007D05H

007D06H
Bit timing register BTR R/W

11111111B 
X1111111B007D07H

007D08H
IDE register IDER R/W

XXXXXXXXB 
XXXXXXXXB007D09H

007D0AH
Transmit RTR register TRTRR R/W

00000000B 
00000000B007D0BH

007D0CH Remote frame receive waiting
register

RFWTR R/W
XXXXXXXXB 
XXXXXXXXB007D0DH

007D0EH Transmit interrupt 
enable register

TIER R/W
00000000B 
00000000B007D0FH

007D10H

Acceptance mask 
select register

AMSR R/W

XXXXXXXXB 
XXXXXXXXB007D11H

007D12H XXXXXXXXB 
XXXXXXXXB007D13H

007D14H

Acceptance mask register 0 AMR0 R/W

XXXXXXXXB 
XXXXXXXXB007D15H

007D16H XXXXXXXXB
XXXXXXXXB007D17H

007D18H

Acceptance mask register 1 AMR1 R/W

XXXXXXXXB 
XXXXXXXXB007D19H

007D1AH XXXXXXXXB
XXXXXXXXB007D1BH
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List of Message Buffers (ID Registers) 

(Continued)

Address
Register Abbreviation Access Initial Value

CAN1

007C00H
to

007C1FH

General-purpose RAM  R/W
XXXXXXXXB

to
XXXXXXXXB

007C20H

ID register 0 IDR0 R/W

XXXXXXXXB
XXXXXXXXB007C21H

007C22H XXXXXXXXB
XXXXXXXXB007C23H

007C24H

ID register 1 IDR1 R/W

XXXXXXXXB 
XXXXXXXXB007C25H

007C26H XXXXXXXXB 
XXXXXXXXB007C27H

007C28H

ID register 2 IDR2 R/W

XXXXXXXXB 
XXXXXXXXB007C29H

007C2AH XXXXXXXXB 
XXXXXXXXB007C2BH

007C2CH

ID register 3 IDR3 R/W

XXXXXXXXB 
XXXXXXXXB007C2DH

007C2EH XXXXXXXXB 
XXXXXXXXB007C2FH

007C30H

ID register 4 IDR4 R/W

XXXXXXXXB 
XXXXXXXXB007C31H

007C32H XXXXXXXXB 
XXXXXXXXB007C33H

007C34H

ID register 5 IDR5 R/W

XXXXXXXXB 
XXXXXXXXB007C35H

007C36H XXXXXXXXB 
XXXXXXXXB007C37H

007C38H

ID register 6 IDR6 R/W

XXXXXXXXB 
XXXXXXXXB007C39H

007C3AH XXXXXXXXB 
XXXXXXXXB007C3BH

007C3CH

ID register 7 IDR7 R/W

XXXXXXXXB 
XXXXXXXXB007C3DH

007C3EH XXXXXXXXB 
XXXXXXXXB007C3FH
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(Continued)
Address

Register Abbreviation Access Initial Value
CAN1

007C40H

ID register 8 IDR8 R/W

XXXXXXXXB 
XXXXXXXXB007C41H

007C42H XXXXXXXXB 
XXXXXXXXB007C43H

007C44H

ID register 9 IDR9 R/W

XXXXXXXXB 
XXXXXXXXB007C45H

007C46H XXXXXXXXB 
XXXXXXXXB007C47H

007C48H

ID register 10 IDR10 R/W

XXXXXXXXB
XXXXXXXXB007C49H

007C4AH XXXXXXXXB 
XXXXXXXXB007C4BH

007C4CH

ID register 11 IDR11 R/W

XXXXXXXXB 
XXXXXXXXB007C4DH

007C4EH XXXXXXXXB 
XXXXXXXXB007C4FH

007C50H

ID register 12 IDR12 R/W

XXXXXXXXB 
XXXXXXXXB007C51H

007C52H XXXXXXXXB 
XXXXXXXXB007C53H

007C54H

ID register 13 IDR13 R/W

XXXXXXXXB 
XXXXXXXXB007C55H

007C56H XXXXXXXXB 
XXXXXXXXB007C57H

007C58H

ID register 14 IDR14 R/W

XXXXXXXXB 
XXXXXXXXB007C59H

007C5AH XXXXXXXXB 
XXXXXXXXB007C5BH

007C5CH

ID register 15 IDR15 R/W

XXXXXXXXB 
XXXXXXXXB007C5DH

007C5EH XXXXXXXXB 
XXXXXXXXB007C5FH
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13.2  Recommended Operating Conditions
 (VSS  AVSS  0 V) 

* : If used exceeding TA  105C, be sure to contact Cypress for reliability limitations.

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 con-
verter 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 comparable 
capacitor of the AC characteristics. Bypass capacitor at 
the VCC pin should be greater than this capacitor.

Operating temperature TA 40  125 C *

C

CS

 C Pin Connection Diagram
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13.4  AC Characteristics

13.4.1  Clock Timing
 (TA  40C to 125C, VCC  5.0 V  10, fCP  24 MHz, VSS  AVSS  0 V) 

(Continued)

Parameter Symbol Pin
Value

Unit Remarks
Min Typ Max

Clock frequency
fC

X0, X1

3  16 MHz
1/2 (at PLL stop)
When using an oscillation circuit

4  16 MHz
1 multiplied PLL
When using an oscillation circuit

4  12 MHz
2 multiplied PLL
When using an oscillation circuit

4  8 MHz
3 multiplied PLL
When using an oscillation circuit

4  6 MHz
4 multiplied PLL
When using an oscillation circuit

  4 MHz
6 multiplied PLL
When using an oscillation circuit

X0

3  24 MHz
1/2 (at PLL stop), 
When using an external clock

4  24 MHz
1 multiplied PLL
When using an external clock

4  12 MHz
2 multiplied PLL
When using an external clock

4  8 MHz
3 multiplied PLL
When using an external clock

4  6 MHz
4 multiplied PLL
When using an external clock

  4 MHz
6 multiplied PLL
When using an external clock

fCL X0A, X1A — 32.768 100 kHz When using sub clock

Clock cycle time
tCYL

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

X0 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 should be about 

30 to 70.PWHL, PWLL X0A 5 15.2  s

Input clock rise and fall time tCR, tCF X0   5 ns When using an external clock
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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.  Perform while 
not using the PLL clock. However, if voltage drops are within 
1 V/s, you can operate while using the PLL clock.

13.4.4  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

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

VSS

3 V
Holds RAM data

We recommend the slope for 
a rise of 50 mV/ms maximum.

CLK
2.4 V

tCYC

2.4 V

0.8 V

tCHCL
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13.4.5  Bus Timing (Read)
(TA = –40C to +105C, VCC = 5.0 V  10 , VSS = 0.0 V, fCP  24 MHz)

* : Number of ready cycles

Parameter Sym-
bol Pin Condition

Value
Unit

Min Max

ALE pulse width tLHLL ALE



tCP/2  10  ns

Valid address  ALE  time tAVLL
ALE, A21 to A16, AD15 to 
AD00

tCP/2  20  ns

ALE   Address valid time tLLAX ALE, AD15 to AD00 tCP/2  15  ns

Valid address  RD  time tAVRL
A21 to A16, 
AD15 to AD00, RD

tCP  15  ns

Valid address  Valid data input tAVDV
A21 to A16, 
AD15 to AD00

 5 tCP/2  60 ns

RD pulse width tRLRH RD (n*+3/2) tCP  20  ns

RD   Valid data input tRLDV RD, AD15 to AD00  (n*+3/2) tCP  50 ns

RD   Data hold time tRHDX RD, AD15 to AD00 0  ns

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

RD   Address valid time tRHAX RD, A21 to A16 tCP/2  10  ns

Valid address  CLK  time tAVCH

A21 to A16, 
AD15 to AD00,
CLK

tCP/2  16  ns

RD   CLK  time tRLCH RD, CLK tCP/2  15  ns

ALE   RD  time tLLRL ALE, RD tCP/2  15  ns
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13.4.6  Bus Timing (Write)
(TA = –40C to +105C, VCC = 5.0 V  10 , VSS = 0.0 V, fCP  24 MHz)

* : Number of ready cycles

Parameter Symbol Pin Condition
Value

Unit
Min Max

Valid address  WR  time tAVWL
A21 to A16, AD15 
to AD00, WR



tCP15  ns

WR pulse width tWLWH WR (n*+3/2)tCP  20  ns

Valid data output  WR  time tDVWH AD15 to AD00, WR (n*+3/2)tCP  20  ns

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

WR   Address valid time tWHAX A21 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

A21 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

For 1 cycle of auto-ready
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13.4.7  Ready Input Timing
(TA = –40C to +105C, VCC = 5.0 V  10 , VSS = 0.0 V, fCP  24 MHz)

Note : If the RDY set-up time is insufficient, use the auto-ready function.

Parameter Symbol Pin Condition
Value

Units Remarks
Min Max

RDY set-up time tRYHS RDY


45  ns fCP  16 MHz

32  ns fCP  24 MHz

RDY hold time tRYHH RDY 0  ns

CLK 2.4 V

ALE

RD/WR

RDY
(When WAIT is not used.)

VIH VIH

tRYHH

RDY
(When WAIT is used.)

tRYHS

VIL
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13.4.9  LIN-UART2/3

■ Bit setting: ESCR:SCES = 0, ECCR:SCDE = 0
 (TA  40C to 125C, VCC  5.0 V  10, fCP  24 MHz, VSS  0 V) 

Notes :  AC characteristic in CLK synchronized mode.
 CL is load capacity value of pins when testing.

 tCP is internal operating clock cycle time (machine clock) . Refer to “Clock Timing”.

Parameter Symbol Pin Condition
Value

Unit
Min Max

Serial clock cycle time tSCYC SCK2, SCK3

Internal shift clock 
mode output pins are 
CL  80 pF  1 TTL.

5 tCP  ns

SCK   SOT delay time tSLOVI
SCK2, SCK3
SOT2, SOT3

50 50 ns

Valid SIN  SCK  tIVSHI
SCK2, SCK3
SIN2, SIN3

tCP + 80  ns

SCK   Valid SIN hold time tSHIXI
SCK2, SCK3
SIN2, SIN3

0  ns

Serial clock “L” pulse width tSHSL SCK2, SCK3

External shift clock 
mode output pins are 
CL  80 pF  1 TTL.

3 tCP - tR  ns

Serial clock “H” pulse width tSLSH SCK2, SCK3 tCP + 10  ns

SCK   SOT delay time tSLOVE
SCK2, SCK3
SOT2, SOT3

 2 tCP + 60 ns

Valid SIN  SCK  tIVSHE
SCK2, SCK3
SIN2, SIN3

30  ns

SCK   Valid SIN hold time tSHIXE
SCK2, SCK3
SIN2, SIN3

tCP + 30  ns

SCK fall time tF SCK2, SCK3  10 ns

SCK rise time tR SCK2, SCK3  10 ns

SCK2, SCK3 2.4 V

0.8 V

SOT2, SOT3
0.8 V

2.4 V

0.8 V

tSLOVI

SIN2, SIN3
VIL

VIH

VIL

VIH

tSCYC

tIVSHI tSHIXI

 Internal Shift Clock Mode
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Note : The rating of the input data set-up time in the device connected to the bus cannot be satisfied depending on the load capacitance 
or pull-up resistor.
Be sure to adjust the pull-up resistor of SDA and SCL if the rating of the input data set-up time cannot be satisfied.

SDA

SCL

6 tCP

• Note of SDA, SCL set-up time

Input data set-up time

SDA

SCL

tBUS

tLOW

fSCL

tHDDAT tHIGH

tSUDAT

tHDSTA tSUSTA

tHDSTA

tSUSTO

• Timing definition
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■ MASK ROM device

■ About the error

Values of relative errors grow larger, as |AVRH  AVSS| becomes smaller.

· Relation between External impedance and minimum sampling time

4.5 V ≤ AVCC ≤ 5.5 V

[External impedance = 0 kΩ to 100 kΩ]

Minimum sampling time [μs]

E
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4.5 V ≤ AVCC ≤ 5.5 V

[External impedance = 0 kΩ to 20kΩ]

Minimum sampling time [μs]
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 ( MB90351E(S),MB90351TE(S),MB90352E(S),MB90352TE(S),MB90356E(S),
   MB90356TE(S),MB90357E(S),MB90357TE(S),MB90V340E-101/102/103/104) 

0 0
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