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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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MB90350 Series
■ PRODUCT LINEUP 3 

(Continued)

Part Number

Parameter

MB90F356A, 
MB90F357A

MB90F356TA, 
MB90F357TA

MB90F356AS, 
MB90F357AS

MB90F356TAS, 
MB90F357TAS

CPU F2MC-16LX CPU

System clock
On-chip PLL clock multiplier (×1, ×2, ×3, ×4, ×6, 1/2 when PLL stops) 
Minimum instruction execution time : 42 ns (oscillation clock 4 MHz, PLL × 6) 

ROM
Dual operation flash memory
64Kbytes : MB90F356A(S), MB90F356TA(S)
128Kbytes : MB90F357A(S), MB90F357TA(S)

RAM 4 Kbytes

Emulator-specific 
power supply*1 ⎯

Sub clock pin
(X0A, X1A)

Yes
No

(internal CR oscillation can be used as 
sub clock)

Clock monitor 
function

Yes

Low voltage/CPU 
operation detection 
reset

No Yes No Yes

Operating 
voltage range

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

Operating 
temperature range

−40 °C to +125 °C

Package LQFP-64

UART

2 channels

Wide range of baud rate settings using a dedicated 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 µs includes sample time  (per one channel) 

16-bit Reload Timer
 (4 channels) 

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

16-bit I/O Timer
 (2 channels) 

I/O Timer 0 (clock input FRCK0) corresponds to ICU 0/1.
I/O Timer 1 (clock input FRCK1) corresponds to ICU 4/5/6/7, OCU 4/5/6/7.

Signals an interrupt when overflowing.
Supports Timer Clear when a match with Output Compare (Channel 0, 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 I/O Timer matches with output compare registers.
A pair of compare registers can be used to generate an output signal.
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MB90350 Series
■ PACKAGES AND PRODUCT CORRESPONDENCE

* : This device is under development.
 : Yes,  ×  : No

Note : Refer to “■ PACKAGE DIMENSIONS” for detail of each package.

Package

MB90V340A
-101
-102
-103
-104

MB90F351
MB90F351S
MB90F352

MB90F352S

MB90F351A (S) , MB90F351TA (S) 
MB90F352A (S) , MB90F352TA (S) 
MB90F356A (S) , MB90F356TA (S) 
MB90F357A (S) , MB90F357TA (S) 

MB90351A (S) , MB90351TA (S) 
MB90352A (S) , MB90352TA (S) 
MB90356A (S) , MB90356TA (S) 
MB90357A (S) , MB90357TA (S) 

PGA-299C-A01  ×  × 

FPT-64P-M09
 (12 mm  , 0.65 mm pitch) 

 ×  × 

FPT-64P-M23
 (12 mm  , 0.65 mm pitch) 

 ×  × 

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

 ×  × *
13



MB90350 Series
■ PIN DESCRIPTION

(Continued)

Pin No.
Pin name Circuit 

type Function
LQFP64*

46 X1
A

Oscillation output pin

47 X0 Oscillation input pin

45 RST E Reset input pin

3 to 8

P62 to P67

I

General purpose I/O ports

AN2 to AN7 Analog input pins for A/D converter

PPG4 (5) , 6 (7) , 
8 (9) , A (B) , 
C (D) , E (F) 

Output pins for PPGs

9

P50

O

General purpose I/O port 

AN8 Analog input pin for A/D converter

SIN2 Serial data input pin for UART2

10

P51

I

General purpose I/O port

AN9 Analog input pin for A/D converter

SOT2 Serial data output pin for UART2

11

P52

I

General purpose I/O port

AN10 Analog input pin for A/D converter

SCK2 Serial clock I/O pin for UART2

12

P53

I

General purpose I/O port

AN11 Analog input pin for A/D converter

TIN3 Event input pin for reload timer3

13

P54

I

General purpose I/O port

AN12 Analog input pin for A/D converter

TOT3 Output pin for reload timer3

14, 15
P55, P56

I
General purpose I/O ports

AN13, AN14 Analog input pins for A/D converter

16

P42

F

General purpose I/O port

IN6 Data sample input pin for input capture ICU6

RX1 RX input pin for CAN1

INT9R External interrupt request input pin for INT9

17

P43

F

General purpose I/O port

IN7 Data sample input pin for input capture ICU7

TX1 TX output pin for CAN1

19, 20

P40, P41 F
General purpose I/O ports
 (devices with S-suffix and MB90V340A-101/103) 

X0A, X1A B
X0A : Oscillation input pins for sub clock
X1A : Oscillation output pins for sub clock
 (devices without S-suffix and MB90V340A-102/104) 
15



MB90350 Series

16
(Continued)

Pin No.
Pin name Circuit 

type Function
LQFP64*

24 to 31

P00 to P07

G

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

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

INT8 to INT15 External interrupt request input pins for INT8 to INT15

32

P10

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.

AD08
Input/output pin for external bus address data bus bit 8. 
This function is enabled when external bus is enabled.

TIN1 Event input pin for reload timer1

33

P11

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.

AD09
Input/output pin for external bus address data bus bit 9. This function is en-
abled when external bus is enabled.

TOT1 Output pin for reload timer1

34

P12

N

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.

AD10
Input/output pin for external bus address data bus bit 10. This function is 
enabled when external bus is enabled.

SIN3 Serial data input pin for UART3

INT11R External interrupt request input pin for INT11

35

P13

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.

AD11
Input/output pin for external bus address data bus bit 11. 
This function is enabled when external bus is enabled.

SOT3 Serial data output pin for UART3

36

P14

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.

AD12
Input/output pin for external bus address data bus bit 12. 
This function is enabled when external bus is enabled.

SCK3 Clock input/output pin for UART3

37

P15

N

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.

AD13
Input/output pin for external bus address data bus bit 13. 
This function is enabled when external bus is enabled.

38

P16

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.

AD14
Input/output pin for external bus address data bus bit 14. 
This function is enabled when external bus is enabled.



MB90350 Series

18
(Continued)

Pin No.
Pin name Circuit 

type Function
LQFP64*

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 function are enabled.

OUT4 Waveform 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 Waveform 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 Waveform output pin for output compare OCU6



MB90350 Series
(Continued)

Type Circuit Remarks

N

• CMOS level output
(IOL = 4 mA, IOH = −4 mA)

• CMOS inputs (With the standby-time 
input shutdown function)

• Automotive input (With the standby-time
input shutdown function)

• TTL input (With the standby-time input
shutdown function)

• Programmable pull-up resistor: 
approx. 50 kΩ

O

• CMOS level output
(IOL = 4 mA, IOH = −4 mA)

• CMOS inputs (With the standby-time 
input shutdown function)

• Automotive input (With the standby-time
input shutdown function)

• A/D analog input 

pull-up control

CMOS inputs

Automotive inputs

TTL input

Standby control for
input shutdown

pull-up 
resistor

Pout

Nout

R

CMOS inputs

Automotive inputs

Standby control for
input shutdown

Analog input

P-ch

N-ch

Pout

Nout

R

23



MB90350 Series

28
This circuit does not operate in modes where CPU operation is stopped.
The CPU operation detection reset circuit counter is cleared under any of the following conditions.
• “0” writing to CL bit of LVRC register
• Internal reset
• Main oscillation clock stop
• Transit to sleep mode
• Transit to timebase timer mode and watch mode

19. Internal CR oscillation circuit

Parameter Symbol
Value

Unit
Min Typ Max

Oscillation frequency fRC 50 100 200 kHz

Oscillation stabilization 
wait time

tstab ⎯ ⎯ 100 µs



MB90350 Series
■ BLOCK DIAGRAMS
• MB90V340A-101/102

AVCC

SCL0,SCL1

SDA0,SDA1

PPGF to PPG0

DA00,DA01

ADTG

AVRH
AVRL

AN23 to AN0

AVSS

SIN4 to SIN0

SCK4 to SCK0

SOT4 to SOT0

X0
X0A*

FRCK0

IN7 to IN0

OUT7 to OUT0

FRCK1

RX2 to RX0

TX2 to TX0

TIN3 to TIN0

TOT3 to TOT0

AD15 to AD00

A21 to A16

ALE

RD

WRL

WRH

HRQ

HAK

RDY

CLK

INT15 to INT8

INT7 to INT0

CKOT

(INT11R to INT9R)

RST

DMAC

16LX CPU
X1
X1A*

Clock 
controller

RAM 
30 Kbytes

Prescaler 
5 channels

UART
5 channels

I/O Timer 0

Input 
Capture

8 channels

Output 
Compare 

8 channels

I/O Timer 1

CAN
Controller 
3 channels

16-bit 
Reload Timer 
4 channels

10-bit
A/D 

Converter 
24 channels

10-bit 
D/A 

Converter 
2 channels

8/16-bit
PPG

16 channels

I2C interface 
2 channels External 

Interrupt

External 
Bus 

Interface

F
2 M

C
-1

6 
bu

s

* : MB90V340A-102 only

Clock 
Monitor
29



MB90350 Series

36
(Continued)

Address Register Abbrevia-
tion Access Resource name Initial value

5EH
Output Compare Control Status 
Register 6

OCS6 R/W

Output Compare 6/7

0000XX00B

5FH
Output Compare Control Status 
Register 7

OCS7 R/W 0XX00000B

60H Timer Control Status Register 0 TMCSR0 R/W
16-bit Reload Timer 0

00000000B

61H Timer Control Status Register 0 TMCSR0 R/W XXXX0000B

62H Timer Control Status Register 1 TMCSR1 R/W
16-bit Reload Timer 1

00000000B

63H Timer Control Status Register 1 TMCSR1 R/W XXXX0000B

64H Timer Control Status Register 2 TMCSR2 R/W
16-bit Reload Timer 2

00000000B

65H Timer Control Status Register 2 TMCSR2 R/W XXXX0000B

66H Timer Control Status Register 3 TMCSR3 R/W
16-bit Reload Timer 3

00000000B

67H Timer Control Status Register 3 TMCSR3 R/W XXXX0000B

68H A/D Control Status Register 0 ADCS0 R/W

A/D Converter

000XXXX0B

69H A/D Control Status Register 1 ADCS1 R/W 0000000XB

6AH A/D Data Register 0 ADCR0 R 00000000B

6BH A/D Data Register 1 ADCR1 R XXXXXX00B

6CH ADC Setting Register 0 ADSR0 R/W 00000000B

6DH ADC Setting Register 1 ADSR1 R/W 00000000B

6EH
Low Voltage/CPU Operation Detection 
Reset Control Register

LVRC R/W, W
Low Voltage/CPU 

Operation Detection 
Reset 

00111000B

6FH ROM Mirror Function Select Register ROMM W ROM Mirror XXXXXXX1B

70H to 7FH Reserved

80H to 8FH Reserved for CAN Interface 1. Refer to “■ CAN CONTROLLERS”

90H to 9AH Reserved

9BH
DMA Descriptor Channel Specification 
Register 

DCSR R/W

DMA

00000000B

9CH DMA Status Register L DSRL R/W 00000000B

9DH DMA Status Register H DSRH R/W 00000000B

9EH Address Detect Control Register 0 PACSR0 R/W
Address Match 

Detection 0
00000000B

9FH Delayed Interrupt/Release Register DIRR R/W Delayed Interrupt XXXXXXX0B

A0H
Low-power Consumption Mode 
Control Register

LPMCR W,R/W Low Power Consumption 
Control Circuit

00011000B

A1H Clock Selection Register CKSCR R,R/W
Low Power Consumption 

Control Circuit
11111100B

A2H, A3H Reserved



MB90350 Series
(Continued)

Address Register Abbrevia-
tion Access Resource name Initial value

7908H Reload Register L4 PRLL4 R/W
16-bit Programmable 

Pulse 
Generator 4/5

XXXXXXXXB

7909H Reload Register H4 PRLH4 R/W XXXXXXXXB

790AH Reload Register L5 PRLL5 R/W XXXXXXXXB

790BH Reload Register H5 PRLH5 R/W XXXXXXXXB

790CH Reload Register L6 PRLL6 R/W
16-bit Programmable 

Pulse 
Generator 6/7

XXXXXXXXB

790DH Reload Register H6 PRLH6 R/W XXXXXXXXB

790EH Reload Register L7 PRLL7 R/W XXXXXXXXB

790FH Reload Register H7 PRLH7 R/W XXXXXXXXB

7910H Reload Register L8 PRLL8 R/W
16-bit Programmable 

Pulse 
Generator 8/9

XXXXXXXXB

7911H Reload Register H8 PRLH8 R/W XXXXXXXXB

7912H Reload Register L9 PRLL9 R/W XXXXXXXXB

7913H Reload Register H9 PRLH9 R/W XXXXXXXXB

7914H Reload Register LA PRLLA R/W
16-bit Programmable 

Pulse 
Generator A/B

XXXXXXXXB

7915H Reload Register HA PRLHA R/W XXXXXXXXB

7916H Reload Register LB PRLLB R/W XXXXXXXXB

7917H Reload Register HB PRLHB R/W XXXXXXXXB

7918H Reload Register LC PRLLC R/W
16-bit Programmable 

Pulse 
Generator C/D

XXXXXXXXB

7919H Reload Register HC PRLHC R/W XXXXXXXXB

791AH Reload Register LD PRLLD R/W XXXXXXXXB

791BH Reload Register HD PRLHD R/W XXXXXXXXB

791CH Reload Register LE PRLLE R/W
16-bit Programmable 

Pulse 
Generator E/F

XXXXXXXXB

791DH Reload Register HE PRLHE R/W XXXXXXXXB

791EH Reload Register LF PRLLF R/W XXXXXXXXB

791FH Reload Register HF PRLHF R/W XXXXXXXXB

7920H Input Capture Register 0 IPCP0 R

Input Capture 0/1

XXXXXXXXB

7921H Input Capture Register 0 IPCP0 R XXXXXXXXB

7922H Input Capture Register 1 IPCP1 R XXXXXXXXB

7923H Input Capture Register 1 IPCP1 R XXXXXXXXB

7924H to 
7927H

Reserved

7928H Input Capture Register 4 IPCP4 R

Input Capture 4/5

XXXXXXXXB

7929H Input Capture Register 4 IPCP4 R XXXXXXXXB

792AH Input Capture Register 5 IPCP5 R XXXXXXXXB

792BH Input Capture Register 5 IPCP5 R XXXXXXXXB
39



MB90350 Series

40
(Continued)

Address Register Abbrevia-
tion Access Resource name Initial value

792CH Input Capture Register 6 IPCP6 R

Input Capture 6/7

XXXXXXXXB

792DH Input Capture Register 6 IPCP6 R XXXXXXXXB

792EH Input Capture Register 7 IPCP7 R XXXXXXXXB

792FH Input Capture Register 7 IPCP7 R XXXXXXXXB

7930H to 
7937H

Reserved

7938H Output Compare Register 4 OCCP4 R/W

Output Compare 4/5

XXXXXXXXB

7939H Output Compare Register 4 OCCP4 R/W XXXXXXXXB

793AH Output Compare Register 5 OCCP5 R/W XXXXXXXXB

793BH Output Compare Register 5 OCCP5 R/W XXXXXXXXB

793CH Output Compare Register 6 OCCP6 R/W

Output Compare 6/7

XXXXXXXXB

793DH Output Compare Register 6 OCCP6 R/W XXXXXXXXB

793EH Output Compare Register 7 OCCP7 R/W XXXXXXXXB

793FH Output Compare Register 7 OCCP7 R/W XXXXXXXXB

7940H Timer Data Register 0 TCDT0 R/W

I/O Timer 0

00000000B

7941H Timer Data Register 0 TCDT0 R/W 00000000B

7942H Timer Control Status Register 0 TCCSL0 R/W 00000000B

7943H Timer Control Status Register 0 TCCSH0 R/W 0XXXXXXXB

7944H Timer Data Register 1 TCDT1 R/W

I/O Timer 1

00000000B

7945H Timer Data Register 1 TCDT1 R/W 00000000B

7946H Timer Control Status Register 1 TCCSL1 R/W 00000000B

7947H Timer Control Status Register 1 TCCSH1 R/W 0XXXXXXXB

7948H
Timer Register 0/Reload Register 0

TMR0/
TMRLR0

R/W 16-bit Reload 
Timer 0

XXXXXXXXB

7949H R/W XXXXXXXXB

794AH
Timer Register 1/Reload Register 1

TMR1/
TMRLR1

R/W 16-bit Reload 
Timer 1

XXXXXXXXB

794BH R/W XXXXXXXXB

794CH
Timer Register 2/Reload Register 2

TMR2/
TMRLR2

R/W 16-bit Reload 
Timer 2

XXXXXXXXB

794DH R/W XXXXXXXXB

794EH
Timer Register 3/Reload Register 3

TMR3/
TMRLR3

R/W 16-bit Reload 
Timer 3

XXXXXXXXB

794FH R/W XXXXXXXXB



MB90350 Series

48
(Continued)

Address
Register Abbreviation Access Initial Value

CAN1

007C80H

 to 
007C87H

Data register 0
 (8 bytes) 

DTR0 R/W
XXXXXXXXB

 to 
XXXXXXXXB

007C88H

 to 
007C8FH

Data register 1
 (8 bytes) 

DTR1 R/W
XXXXXXXXB

 to 
XXXXXXXXB

007C90H

 to 
007C97H

Data register 2
 (8 bytes) 

DTR2 R/W
XXXXXXXXB

 to 
XXXXXXXXB

007C98H

 to 
007C9FH

Data register 3
 (8 bytes) 

DTR3 R/W
XXXXXXXXB

 to 
XXXXXXXXB

007CA0H

 to 
007CA7H

Data register 4
 (8 bytes) 

DTR4 R/W
XXXXXXXXB

 to 
XXXXXXXXB

007CA8H

 to 
007CAFH

Data register 5
 (8 bytes) 

DTR5 R/W
XXXXXXXXB

 to 
XXXXXXXXB

007CB0H

 to 
007CB7H

Data register 6
 (8 bytes) 

DTR6 R/W
XXXXXXXXB

 to 
XXXXXXXXB

007CB8H

 to 
007CBFH

Data register 7
 (8 bytes) 

DTR7 R/W
XXXXXXXXB

 to 
XXXXXXXXB

007CC0H

 to 
007CC7H

Data register 8
 (8 bytes) 

DTR8 R/W
XXXXXXXXB

 to 
XXXXXXXXB

007CC8H

 to 
007CCFH

Data register 9
 (8 bytes) 

DTR9 R/W
XXXXXXXXB

 to 
XXXXXXXXB

007CD0H

 to 
007CD7H

Data register 10
 (8 bytes) 

DTR10 R/W
XXXXXXXXB

 to 
XXXXXXXXB

007CD8H

 to 
007CDFH

Data register 11
 (8 bytes) 

DTR11 R/W
XXXXXXXXB

 to 
XXXXXXXXB

007CE0H

 to 
007CE7H

Data register 12
 (8 bytes) 

DTR12 R/W
XXXXXXXXB

 to 
XXXXXXXXB

007CE8H

 to 
007CEFH

Data register 13
 (8 bytes) 

DTR13 R/W
XXXXXXXXB

 to 
XXXXXXXXB



MB90350 Series

50
■ INTERRUPT FACTORS, INTERRUPT VECTORS, INTERRUPT CONTROL REGISTER

(Continued)

Interrupt cause
EI2OS 
corre-

sponding

DMA ch 
number

Interrupt vector Interrupt control 
register

Number Address Number Address

Reset N ⎯ #08 FFFFDCH ⎯ ⎯

INT9 instruction N ⎯ #09 FFFFD8H ⎯ ⎯

Exception N ⎯ #10 FFFFD4H ⎯ ⎯

Reserved N ⎯ #11 FFFFD0H
ICR00 0000B0H

Reserved N ⎯ #12 FFFFCCH

CAN 1 RX / Input Capture 6 Y1 ⎯ #13 FFFFC8H
ICR01 0000B1H

CAN 1 TX/NS / Input Capture 7 Y1 ⎯ #14 FFFFC4H

I2C N ⎯ #15 FFFFC0H
ICR02 0000B2H

Reserved N ⎯ #16 FFFFBCH

16-bit Reload Timer 0 Y1 0 #17 FFFFB8H
ICR03 0000B3H

16-bit Reload Timer 1 Y1 1 #18 FFFFB4H

16-bit Reload Timer 2 Y1 2 #19 FFFFB0H
ICR04 0000B4H

16-bit Reload Timer 3 Y1 ⎯ #20 FFFFACH

PPG 4/5 N ⎯ #21 FFFFA8H
ICR05 0000B5H

PPG 6/7 N ⎯ #22 FFFFA4H

PPG 8/9/C/D N ⎯ #23 FFFFA0H
ICR06 0000B6H

PPG A/B/E/F N ⎯ #24 FFFF9CH

Timebase Timer N ⎯ #25 FFFF98H
ICR07 0000B7H

External Interrupt 8 to 11 Y1 3 #26 FFFF94H

Watch Timer N ⎯ #27 FFFF90H
ICR08 0000B8H

External Interrupt 12 to 15 Y1 4 #28 FFFF8CH

A/D Converter Y1 5 #29 FFFF88H
ICR09 0000B9H

I/O Timer 0 / I/O Timer 1 N ⎯ #30 FFFF84H

Input Capture 4/5 Y1 6 #31 FFFF80H
ICR10 0000BAH

Output Compare 4/5 Y1 7 #32 FFFF7CH

Input Capture 0/1 Y1 8 #33 FFFF78H
ICR11 0000BBH

Output Compare 6/7 Y1 9 #34 FFFF74H

Reserved N 10 #35 FFFF70H
ICR12 0000BCH

Reserved N 11 #36 FFFF6CH

UART 3 RX Y2 12 #37 FFFF68H
ICR13 0000BDH

UART 3 TX Y1 13 #38 FFFF64H
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4. AC Characteristics

 (1) Clock Timing
 (MB90F352(S)/MB90F351(S): TA = −40 °C to +105 °C, VCC = 5.0 V ± 10%, fCP ≤ 24 MHz, VSS = AVSS = 0 V)
 (MB90F352(S)/MB90F351(S): TA = −40 °C to +125 °C, VCC = 5.0 V ± 10%, fCP ≤ 16 MHz, VSS = AVSS = 0 V)

 (Device other than above: 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

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 — µs

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

Duty ratio is about 30% to 70%.
PWHL, PWLL X0A 5 15.2 ⎯ µs

Input clock rise and fall 
time

tCR, tCF X0 ⎯ ⎯ 5 ns When using an external clock
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 (2) Reset Standby Input
 (MB90F352(S)/MB90F351(S): TA = −40 °C to +105 °C, VCC = 5.0 V ± 10%, fCP ≤ 24 MHz, VSS = AVSS = 0 V)
 (MB90F352(S)/MB90F351(S): TA = −40 °C to +125 °C, VCC = 5.0 V ± 10%, fCP ≤ 16 MHz, VSS = AVSS = 0 V)

 (Device other than above: TA = −40 °C to +125 °C, VCC = 5.0 V ± 10%, fCP ≤ 24 MHz, VSS = AVSS = 0 V)

* : Oscillation time of oscillator is the time that the amplitude reaches 90%.
In the  crystal oscillator, the oscillation time is between several ms to tens of ms. In FAR / ceramic oscillators, 
the oscillation time is between hundreds of µs to several ms. With an external clock, the oscillation time is 0 ms.

Parameter Symbol Pin
Value

Unit Remarks
Min Max

Reset input 
time

tRSTL RST

500 ⎯ ns Under normal operation

Oscillation time of oscillator* 
 + 100 µs

⎯ µs
In Stop mode, Sub Clock 
mode, Sub Sleep mode 
and Watch mode

100 ⎯ µs
In Main timer mode and 
PLL timer mode

tRSTL

0.2 VCC 0.2 VCC

RST

X0

90% of
amplitude

Instruction execution

Oscillation stabilization 
waiting time

Oscillation time
of oscillator

Internal operation
clock

Internal reset

100 µs

0.2 VCC

RST

tRSTL

0.2 VCC

Under  normal operation:

In Stop mode, Sub Clock mode, Sub Sleep mode, Watch mode: 
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 (13) I2C Timing
 (MB90F352(S)/MB90F351(S): TA = −40 °C to +105 °C, VCC = AVCC = 5.0 V ± 10%, fCP ≤ 24 MHz, VSS = AVSS = 0 V)
 (MB90F352(S)/MB90F351(S): TA = −40 °C to +125 °C, VCC = AVCC = 5.0 V ± 10%, fCP ≤ 16 MHz, VSS = AVSS = 0 V)

 (Device other than above: TA = −40 °C to +125 °C, VCC = AVCC = 5.0 V ± 10%, fCP ≤ 24 MHz, VSS = AVSS = 0 V)

*1 : R,C  : Pull-up resistor and load capacitor of the SCL and SDA lines.

*2 : The maximum tHDDAT has only to be met if the device does not stretch the “L” width (tLOW) of the SCL signal.

*3 : A Fast-mode I2C -bus device can be used in a Standard-mode I2C-bus system, but the requirement 
tSUDAT ≥ 250 ns must then be met.

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

*5 : Refer to “• Note of SDA, SCL set-up time”. 

Parameter Symbol Condition
Standard-mode Fast-mode*4

Unit
Min Max Min Max

SCL clock frequency fSCL

R = 1.7 kΩ,
C = 50 pF*1

0 100 0 400 kHz

Hold time for (repeated) START condition
SDA↓→SCL↓ tHDSTA 4.0 ⎯ 0.6 ⎯ µs

“L” width of the SCL clock tLOW 4.7 ⎯ 1.3 ⎯ µs

“H” width of the SCL clock tHIGH 4.0 ⎯ 0.6 ⎯ µs

Set-up time for a repeated START condition
SCL↑→SDA↓ tSUSTA 4.7 ⎯ 0.6 ⎯ µs

Data hold time
SCL↓→SDA↓↑ tHDDAT 0 3.45*2 0 0.9*3 µs

Data set-up time
SDA↓↑→SCL↑ tSUDAT 250*5 ⎯ 100*5 ⎯ ns

Set-up time for STOP condition
SCL↑→SDA↑ tSUSTO 4.0 ⎯ 0.6 ⎯ µs

Bus free time between STOP condition and 
START condition

tBUS 4.7 ⎯ 1.3 ⎯ µs

SDA

SCL

6 tcp

• Note of SDA, SCL set-up time

Input data set-up time
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Notes on A/D Converter Section

• About the external impedance of the analog input and its sampling time

A/D converter with sample and hold circuit. If the external impedance is too high to keep sufficient sampling
time, the analog voltage charged to the internal sample and hold capacitor is insufficient, adversely affecting 
A/D conversion 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 register value and operating
frequency or decrease the external impedance so that the sampling time is longer than the minimum value. Also
if the sampling time cannot be sufficient, connect a capacitor of about 0.1 µF to the analog input pin.

· Analog input equivalence circuit

ON at sampling

Note : The value is reference value.

R

C

CR

Analog input Comparator

MB90F352(S), MB90F351A(S), MB90F352A(S), MB90F351TA(S), MB90F352TA(S), 
MB90F356A(S), MB90F357A(S), MB90F356TA(S), MB90F357TA(S), 

4.5 V AVCC 5.5 V 2.0 kΩ (Max) 16.0 pF (Max)
4.0 V AVCC 4.5 V 8.2 kΩ (Max) 16.0 pF (Max)

CR

MB90V340A-101/102/103/104, MB90351A(S), MB90352A(S), MB90351TA(S), MB90352TA(S), 
MB90356A(S), MB90357A(S), MB90356TA(S), MB90357TA(S), 

4.5 V AVCC 5.5 V 2.0 kΩ (Max) 14.4 pF (Max)
4.0 V AVCC 4.5 V 8.2 kΩ (Max) 14.4 pF (Max)
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(Continued)

3FFH

3FEH

3FDH

004H

003H

002H

001H

AVSS AVRH AVSS AVRH

N + 1H

NH

N − 1H

N − 2H

VOT (actual measurement value)

{1 LSB × (N − 1)
 + VOT  }

Actual conversion
characteristics

VFST (actual
measurement 
value)

VNT (actual
measurement value)

Actual conversion
characteristics

Ideal characteristics

Actual conversion
characteristics

Actual conversion
characteristics

Ideal 
characteristics

D
ig

ita
l o

ut
pu

t

D
ig

ita
l o

ut
pu

t

Analog inputAnalog input

VNT

(actual measurement value)

V (N + 1) T

(actual measurement
value)

Non linearity error Differential linearity error

Non linearity error of digital output N = VNT − {1 LSB ×  (N − 1)  + VOT}
1 LSB

[LSB]

Differential linearity error of digital output N = V (N+1) T − VNT

1 LSB
−1 LSB [LSB]

VFST − VOT

1022 [V]1 LSB =

N : A/D converter digital output value
VOT : Voltage at which digital output transits from “000H” to “001H.”
VFST : Voltage at which digital output transits from “3FEH” to “3FFH.”
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7. Flash Memory Program/Erase Characteristics 
Flash Memory

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

Dual Operation Flash Memory

* : This value comes from the technology qualification.
 (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 3,600 µs
Except for the overhead 
time of the system level

Program/Erase cycle ⎯ 10,000 ⎯ ⎯ cycle

Flash Memory Data 
Retention Time

Average
TA = +85 °C 20 ⎯ ⎯ year *

Parameter Conditions
Value

Unit Remarks
Min Typ Max

Sector erase time
 (4 Kbytes sector) 

TA = +25 °C
VCC = 5.0 V

⎯ 0.2 0.5 s
Excludes programming 
prior to erasure

Sector erase time
 (16 Kbytes sector) 

⎯ 0.5 7.5 s
Excludes programming 
prior to erasure

Chip erase time ⎯ 4.6 ⎯ s
Excludes programming 
prior to erasure

Word (16-bit width) 
programming time

⎯ 64 3,600 µs
Except for the overhead 
time of the system level

Program/Erase cycle ⎯ 10,000 ⎯ ⎯ cycle

Flash Memory Data 
Retention Time

Average
TA = +85 °C 20 ⎯ ⎯ year *
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64-pin plastic LQFP
 (FPT-64P-M24) 

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.

Dimensions in mm (inches) .
Note : The values in parentheses are reference values.

LEAD No.

Details of "A" part

0.25(.010)

(Stand off)
(.004±.004)
0.10±0.10

(.024±.006)
0.60±0.15

(.020±.008)
0.50±0.20

1.50
+0.20
–0.10

+.008
–.004.059

0˚~8˚

"A"

0.08(.003)

(.006±.002)
0.145±0.055

0.08(.003) M
(.008±.002)
0.20±0.050.50(.020)

12.00±0.20(.472±.008)SQ

10.00±0.10(.394±.004)SQ

INDEX

49

64

3348

17

32

161

2005  FUJITSU  LIMITED  F64036S-c-1-1C

(Mounting height)

*
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