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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
1.  Product Lineup 

(Continued)

Part Number

Parameter

MB90V340E-101, 
MB90V340E-102

MB90F342E(S), MB90F342CE(S),
MB90F345E(S), MB90F345CE(S),
MB90F346E(S), MB90F346CE(S),
MB90F347E(S), MB90F347CE(S),
MB90F349E(S), MB90F349CE(S)

MB90341E(S), MB90341CE(S),
MB90342E(S), MB90342CE(S),
MB90346E(S), MB90346CE(S),
MB90347E(S), MB90347CE(S),
MB90348E(S), MB90348CE(S),
MB90349E(S), MB90349CE(S)

Type Evaluation products Flash memory products MASK ROM products

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 (4 MHz osc. PLL  6) 

ROM External

512 Kbytes : 
MB90F345E(S), MB90F345CE(S)
256 Kbytes : 
MB90F342E(S), MB90F342CE(S),
MB90F349E(S), MB90F349CE(S)
128 Kbytes : 
MB90F347E(S), MB90F347CE(S)
64 Kbytes : 
MB90F346E(S), MB90F346CE(S)

256 Kbytes : 
MB90342E(S), MB90342CE(S),
MB90349E(S), MB90349CE(S)
128 Kbytes : 
MB90341E(S), MB90341CE(S),
MB90347E(S), MB90347CE(S),
MB90348E(S), MB90348CE(S)
64 Kbytes : 
MB90346E(S), MB90346CE(S)

RAM 30 Kbytes

20 Kbytes : 
MB90F345E(S), MB90F345CE(S)
16 Kbytes : 
MB90F342E(S), MB90F342CE(S),
MB90F349E(S), MB90F349CE(S)
6 Kbytes : 
MB90F347E(S), MB90F347CE(S)
2 Kbytes : 
MB90F346E(S), MB90F346CE(S)

16 Kbytes : 
MB90341E(S), MB90341CE(S), 
MB90342E(S), MB90342CE(S),
MB90348E(S), MB90348CE(S),
MB90349E(S), MB90349CE(S)
6 Kbytes : 
MB90347E(S), MB90347CE(S)
2 Kbytes : 
MB90346E(S), MB90346CE(S)

Emulator-specific power 
supply*

Yes 

Technology
0.35 m CMOS with 
regulator for built-in 
power supply

0.35 m CMOS with built-in power supply regulator  
Flash memory with Charge pump for programming voltage

Operating 
voltage range

5 V  10
3.5 V to 5.5 V : When normal operating (not using A/D converter)
4.0 V to 5.5 V : When using the A/D converter/Flash programming
4.5 V to 5.5 V : When using the external bus

Temperature range  40°C to 105°C

Package PGA-299 QFP-100, LQFP-100

LIN-UART

5 channels 4 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) 2 channels
Devices with a C suffix in the part number : 2 channels
Devices without a C suffix in the part number : 
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MB90340E Series
(Continued)

(TOP VIEW)
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* : X0A, X1A :  devices without an S suffix in the part number
P40, P41 :  devices with an S suffix in the part number
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MB90340E Series
(Continued)

Pin No.
Pin name

I/O 
Circuit 
type*3

Function
QFP100*1 LQFP100*2

33 31 AVRH L
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 32 AVRL K Lower reference voltage input pin for the A/D Converter

35 33 AVSS K Analog GND pin for the A/D Converter

36 to 43 34 to 41

P60 to P67

I

General purpose I/O pins.

AN0 to AN7 Analog input pins for the A/D converter

PPG0, 2, 4, 6, 8, 
A, C, E Output pins for PPGs

44 42 VSS  GND pin

45 to 50 43 to 48

P70 to P75

I

General purpose I/O pins.

AN16 to AN21
Analog input pins for the A/D converter (devices with a C suffix in the part 
number)

INT0 to INT5 External interrupt request input pins

51 49 MD2 D Input pin for specifying the operating mode.

52, 53 50, 51 MD1, MD0 C Input pins for specifying the operating mode.

54 52 RST E Reset input pin

55, 56 53, 54

P76, P77

I

General purpose I/O pins.

AN22, AN23
Analog input pins for the A/D converter (devices with a C suffix in the part 
number)

INT6, INT7 External interrupt request input pins

57 55

P80

F

General purpose I/O pin.

TIN0 Event input pin for the reload timer

ADTG Trigger input pin for the A/D converter

INT12R External interrupt request input pin

58 56

P81

F

General purpose I/O pin.

TOT0 Output pin for the reload timer

CKOT Output pin for the clock monitor

INT13R External interrupt request input pin

59 57

P82

M

General purpose I/O pin.

SIN0 Serial data input pin for UART0

TIN2 Event input pin for the reload timer

INT14R External interrupt request input pin

60 58

P83

F

General purpose I/O pin.

SOT0 Serial data output pin for UART0

TOT2 Output pin for the reload timer
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MB90340E Series
5.  Handling Devices

1.Preventing latch-up
CMOS IC may suffer latch-up under the following conditions:

 A voltage higher than VCC or lower than VSS is applied to an input or output pin.

 A voltage higher than the rated voltage is applied between VCC and VSS pins.

 The AVCC power supply is applied before the VCC voltage.

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

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

2.Handling unused pins
Leaving unused input terminals open may lead to permanent damage due to malfunction and latch-up; pull up or pull down the
terminals through the resistors of 2 k or more.

3.Power supply pins (VCC/VSS) 
 If there are multiple VCC and VSS pins, from the point of view of device design, pins to be of the same potential are connected 
inside of the device to prevent malfunction such as latch-up.
To reduce unnecessary radiation, prevent malfunctioning of the strobe signal due to the rise of ground level, and observe the 
standard for total output current, be sure to connect the VCC and VSS pins to the power supply and ground externally.
Connect VCC and VSS pins to the device from the current supply source at a possibly low impedance.

 As a measure against power supply noise, it is recommended to connect a capacitor of about 0.1 F as a bypass capacitor 
between VCC and VSS pins in the vicinity of VCC and VSS pins of the device.

4.Mode Pins (MD0 to MD2) 
Connect the mode pins directly to VCC or VSS pins. To prevent the device unintentionally entering test mode due to noise, lay out the
printed circuit board so as to minimize the distance from the mode pins to VCC or VSS pins and to provide a low-impedance
connection.

Vcc
Vss

Vss

Vcc

Vss

Vcc
MB90340E

Series

Vcc Vss

VccVss
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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
 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
8.  I/O Map 

(Continued)

Address Register Abbreviation Access Resource name Initial value

000000H Port 0 Data Register PDR0 R/W Port 0 XXXXXXXXB

000001H Port 1 Data Register PDR1 R/W Port 1 XXXXXXXXB

000002H Port 2 Data Register PDR2 R/W Port 2 XXXXXXXXB

000003H Port 3 Data Register PDR3 R/W Port 3 XXXXXXXXB

000004H Port 4 Data Register PDR4 R/W Port 4 XXXXXXXXB

000005H Port 5 Data Register PDR5 R/W Port 5 XXXXXXXXB

000006H Port 6 Data Register PDR6 R/W Port 6 XXXXXXXXB

000007H Port 7 Data Register PDR7 R/W Port 7 XXXXXXXXB

000008H Port 8 Data Register PDR8 R/W Port 8 XXXXXXXXB

000009H Port 9 Data Register PDR9 R/W Port 9 XXXXXXXXB

00000AH Port A Data Register PDRA R/W Port A XXXXXXXXB

00000BH Port 5 Analog Input Enable Register ADER5 R/W Port 5, A/D 11111111B

00000CH Port 6 Analog Input Enable Register ADER6 R/W Port 6, A/D 11111111B

00000DH Port 7 Analog Input Enable Register ADER7 R/W Port 7, A/D 11111111B

00000EH Input Level Select Register 0 ILSR0 R/W Ports XXXXXXXXB

00000FH Input Level Select Register 1 ILSR1 R/W Ports XXXX0XXXB

000010H Port 0 Direction Register DDR0 R/W Port 0 00000000B

000011H Port 1 Direction Register DDR1 R/W Port 1 00000000B

000012H Port 2 Direction Register DDR2 R/W Port 2 00000000B

000013H Port 3 Direction Register DDR3 R/W Port 3 00000000B

000014H Port 4 Direction Register DDR4 R/W Port 4 00000000B

000015H Port 5 Direction Register DDR5 R/W Port 5 00000000B

000016H Port 6 Direction Register DDR6 R/W Port 6 00000000B

000017H Port 7 Direction Register DDR7 R/W Port 7 00000000B

000018H Port 8 Direction Register DDR8 R/W Port 8 00000000B

000019H Port 9 Direction Register DDR9 R/W Port 9 00000000B

00001AH Port A Direction Register DDRA R/W Port A 00000100B

00001BH Reserved

00001CH Port 0 Pull-up Control Register PUCR0 R/W Port 0 00000000B

00001DH Port 1 Pull-up Control Register PUCR1 R/W Port 1 00000000B

00001EH Port 2 Pull-up Control Register PUCR2 R/W Port 2 00000000B

00001FH Port 3 Pull-up Control Register PUCR3 W, R/W Port 3 00000000B
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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
(Continued)

Note:  Initial value of “X” represents unknown value.
 Any write access to reserved addresses in I/O map should not be performed. A read access to reserved 
addresses results in reading “X”.

Address Register Abbreviation Access Resource name Initial value
0079E0H Detect Address Setting 0 PADR0 R/W

Address Match 
Detection 0

XXXXXXXXB

0079E1H Detect Address Setting 0 PADR0 R/W XXXXXXXXB

0079E2H Detect Address Setting 0 PADR0 R/W XXXXXXXXB

0079E3H Detect Address Setting 1 PADR1 R/W XXXXXXXXB

0079E4H Detect Address Setting 1 PADR1 R/W XXXXXXXXB

0079E5H Detect Address Setting 1 PADR1 R/W XXXXXXXXB

0079E6H Detect Address Setting 2 PADR2 R/W XXXXXXXXB

0079E7H Detect Address Setting 2 PADR2 R/W XXXXXXXXB

0079E8H Detect Address Setting 2 PADR2 R/W XXXXXXXXB

0079E9H
 to 
0079EFH

Reserved

0079F0H Detect Address Setting 3 PADR3 R/W

Address Match 
Detection 1

XXXXXXXXB

0079F1H Detect Address Setting 3 PADR3 R/W XXXXXXXXB

0079F2H Detect Address Setting 3 PADR3 R/W XXXXXXXXB

0079F3H Detect Address Setting 4 PADR4 R/W XXXXXXXXB

0079F4H Detect Address Setting 4 PADR4 R/W XXXXXXXXB

0079F5H Detect Address Setting 4 PADR4 R/W XXXXXXXXB

0079F6H Detect Address Setting 5 PADR5 R/W XXXXXXXXB

0079F7H Detect Address Setting 5 PADR5 R/W XXXXXXXXB

0079F8H Detect Address Setting 5 PADR5 R/W XXXXXXXXB

0079F9H
 to 
0079FFH

Reserved

007A00H
 to 
007AFFH

Reserved for CAN Controller 0. Refer to “CAN Controllers

007B00H
 to 
007BFFH

Reserved for CAN Controller 0. Refer to “CAN Controllers”

007C00H
 to 
007CFFH

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

007D00H
 to 
007DFFH

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

007E00H
 to 
007FFFH

Reserved
Document Number: 002-04498 Rev. *A Page 40 of 92



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
List of Message Buffers (DLC Registers and Data Registers)  (1) 

Address
Register Abbreviation Access Initial Value

CAN0 CAN1

007A60H 007C60H
DLC Register 0 DLCR0 R/W XXXXXXXXB

007A61H 007C61H

007A62H 007C62H
DLC Register 1 DLCR1 R/W XXXXXXXXB

007A63H 007C63H

007A64H 007C64H
DLC Register 2 DLCR2 R/W XXXXXXXXB

007A65H 007C65H

007A66H 007C66H
DLC Register 3 DLCR3 R/W XXXXXXXXB

007A67H 007C67H

007A68H 007C68H
DLC Register 4 DLCR4 R/W XXXXXXXXB

007A69H 007C69H

007A6AH 007C6AH
DLC Register 5 DLCR5 R/W XXXXXXXXB

007A6BH 007C6BH

007A6CH 007C6CH
DLC Register 6 DLCR6 R/W XXXXXXXXB

007A6DH 007C6DH

007A6EH 007C6EH
DLC Register 7 DLCR7 R/W XXXXXXXXB

007A6FH 007C6FH

007A70H 007C70H
DLC Register 8 DLCR8 R/W XXXXXXXXB

007A71H 007C71H

007A72H 007C72H
DLC Register 9 DLCR9 R/W XXXXXXXXB

007A73H 007C73H

007A74H 007C74H
DLC Register 10 DLCR10 R/W XXXXXXXXB

007A75H 007C75H

007A76H 007C76H
DLC Register 11 DLCR11 R/W XXXXXXXXB

007A77H 007C77H

007A78H 007C78H
DLC Register 12 DLCR12 R/W XXXXXXXXB

007A79H 007C79H

007A7AH 007C7AH
DLC Register 13 DLCR13 R/W XXXXXXXXB

007A7BH 007C7BH

007A7CH 007C7CH
DLC Register 14 DLCR14 R/W XXXXXXXXB

007A7DH 007C7DH

007A7EH 007C7EH
DLC Register 15 DLCR15 R/W XXXXXXXXB

007A7FH 007C7FH
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MB90340E Series
11.3  DC Characteristics
 (TA  40°C to 105°C, VCC  5.0 V  10, fCP 24 MHz, VSS  AVSS  0 V) 

(Continued)

Parameter Symb
ol Pin Condition

Value
Unit Remarks

Min Typ Max

Input H 
voltage
 (At VCC  
5 V  10) 

VIHS   0.8 VCC  VCC  0.3 V

Port inputs if CMOS 
hysteresis input levels are selected 
(except P12, P44, P45, P46, P47, 
P50, P82, P85)

VIHA   0.8 VCC  VCC  0.3 V
Port inputs if 
Automotive input levels are selected

VIHT   2.0  VCC  0.3 V
Port inputs if TTL input levels are 
selected

VIHS   0.7 VCC  VCC  0.3 V
P12, P50, P82, P85 
inputs if  CMOS input levels are 
selected

VIHI   0.7 VCC  VCC  0.3 V
P44, P45, P46, P47 
inputs if CMOS hysteresis 
input levels are selected

VIHR   0.8 VCC  VCC  0.3 V
RST input pin
 (CMOS hysteresis) 

VIHM   VCC  0.3  VCC  0.3 V MD input pin

Input L 
voltage
 (At VCC  
5 V  10) 

VILS   VSS  0.3  0.2 VCC V

Port inputs if CMOS 
hysteresis input levels are selected 
(except P12, P44, P45, P46, P47, 
P50, P82, P85)

VILA   VSS  0.3  0.5 VCC V
Port inputs if 
Automotive input levels are selected

VILT   VSS  0.3  0.8 V
Port inputs if TTL 
input levels are selected

VILS   VSS  0.3  0.3 VCC V
P12, P50, P82, P85 
inputs if CMOS input levels are 
selected

VILI   VSS  0.3  0.3 VCC V
P44, P45, P46, P47 
inputs if CMOS hysteresis 
input levels are selected

VILR   VSS  0.3  0.2 VCC V
RST input pin
 (CMOS hysteresis) 

VILM   VSS  0.3  VSS  0.3 V MD input pin

Output H 
voltage

VOH
Normal 
outputs

VCC  4.5 V, 
IOH  4.0 mA

VCC  0.5   V

Output H 
voltage

VOHI
I2C current 
outputs

VCC  4.5 V, 
IOH  3.0 mA

VCC  0.5   V

Output L 
voltage

VOL
Normal 
outputs

VCC  4.5 V, 
IOL  4.0 mA

  0.4 V

Output L 
voltage

VOLI
I2C current 
outputs

VCC  4.5 V, 
IOL  3.0 mA

  0.4 V
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MB90340E Series
(Continued)
 (TA  40°C to 105°C, VCC  5.0 V  10, fCP 24 MHz, VSS  AVSS  0 V) 

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

Parameter Symbo
l Pin Condition

Value
Unit Remarks

Min Typ Max
Input leak current IIL  VCC  5.5 V, VSS  VI  VCC 1  1 A

Pull-up 
resistance

RUP

P00 to P07,
P10 to P17,
P20 to P27,
P30 to P37,
RST

 25 50 100 k

Pull-down 
resistance

RDOWN MD2  25 50 100 k
Except Flash 
memory
devices

Power supply 
current*

ICC

VCC

VCC  5.0 V, 
Internal frequency : 24 MHz, 
At normal operation.

 55 70 mA

VCC  5.0 V, 
Internal frequency : 24 MHz, 
At writing Flash memory.

 70 85 mA
Flash 
memory
devices

VCC  5.0 V, 
Internal frequency : 24 MHz, 
At erasing Flash memory.

 75 90 mA
Flash 
memory
devices

ICCS

VCC  5.0 V, 
Internal frequency : 24 MHz, 
In Sleep mode.

 25 35 mA

ICTS

VCC  5.0 V, 
Internal frequency : 2 MHz, 
In Main Timer mode

 0.3 0.8 mA

ICTSPLL6

VCC  5.0 V, 
Internal frequency : 24 MHz, 
In PLL Timer mode, 
external frequency  4 MHz

 4 7 mA

ICCL

VCC = 5.0 V
Internal frequency : 8 kHz,
In sub operation
TA = 25C

 70 140 A

ICCLS

VCC = 5.0 V
Internal frequency : 8 kHz,
In sub sleep
TA = 25C

 20 50 A

ICCT

VCC = 5.0 V
Internal frequency : 8 kHz,
In watch mode
TA = 25C

 10 35 A

ICCH

VCC  5.0 V, 
In Stop mode, 
TA  25C

 7 25 A

Input capacitance CIN

Other than C, 
AVCC, AVSS, 
AVRH, AVRL, 
VCC, VSS

  5 15 pF
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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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MB90340E Series
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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MB90340E Series
11.4.5  Bus Timing (Read)
 (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

ALE pulse width tLHLL ALE



tCP/2  10  ns

Valid address    
ALE  time

tAVLL
ALE, A23 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
A23 to A16, 
AD15 to AD00, RD tCP  15  ns

Valid address    
Valid data input

tAVDV
A23 to A16, 
AD15 to AD00  5 tCP/2  60 ns

RD pulse width tRLRH RD 3 tCP/2  20  ns

RD     Valid data input tRLDV RD, AD15 to AD00  3 tCP/2  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, A23 to A16 tCP/2  10  ns

Valid address    
CLK  time

tAVCH
A23 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

A23 to A16
0.8 V

2.4 V2.4 V

0.8 V

tRHAX

AD15 to AD00
0.8 V

2.4 V 2.4 V

0.8 V
Address

VIL

VIH VIH

VIL

Read data

tRHDX
tRLDV

tAVDV

CLK

tAVCH

2.4 V

tRLCH

2.4 V

ALE
2.4 V

tLHLL

2.4 V

tRHLH

0.8 V

tLLAX

2.4 V

tAVLL

RD

tLLRL

tRLRH

0.8 V

2.4 V

tAVRL

0.8 V
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MB90340E Series
 Bit setting: ESCR:SCES  0, ECCR:SCDE  1

  (TA  40°C to 105°C, VCC  5.0 V  10, fCP 24 MHz, VSS  0 V) 

Note:  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 SCK0 to SCK3

Internal clock operation output 
pins are 
CL  80 pF  1 TTL.

5 tCP  ns

SCK     SOT delay time tSHOVI
SCK0 to SCK3,
SOT0 to SOT3 50 50 ns

Valid SIN   SCK  tIVSLI
SCK0 to SCK3,
SIN0 to SIN3 tCP  80  ns

SCK    Valid SIN hold time tSLIXI
SCK0 to SCK3,
SIN0 to SIN3 0  ns

SOT    SCK  delay time tSOVLI
SCK0 to SCK3,
SOT0 to SOT3 3 tCP  70  ns

SCK0 to SCK3
2.4 V

tSCYC

0.8 V 

SOT0 to SOT3
0.8 V

2.4 V

tSOVLI

SIN0 to SIN3
VIL

VIH

tIVSLI

VIL

VIH

tSLIXI

0.8 V

tSHOVI

0.8 V

2.4 V
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MB90340E Series
(Continued)

11.7  Notes on A/D Converter Section
Use the device with external circuits of the following output impedance for analog inputs : 

Recommended output impedance of external circuits are :  Approx. 1.5 k or lower (4.0 V AVCC 5.5 V, 
sampling period  0.5 s) 

If an external capacitor is used, in consideration of the capacitive voltage dividing effect between the external capacitor and the
internal on-chip capacitor, it is recommended that the capacitance of the external capacitor be several thousand times greater than
the capacitance of the internal capacitor.

3FFH

3FEH

3FDH

004H

003H

002H

001H

AVRL AVRH AVRL AVRH

(N + 1)H

NH

(N − 1)H

(N − 2)H

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  : Value of the digital output from the A/D converter
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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MB90340E Series
 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

IC
C
 (

m
A

)

70

30

10

20

VCC (V)

0

40

50

60

2.5 3.5 4.5 5.5 6.5

f = 24 MHz

f = 20 MHz
f = 16 MHz

f = 12 MHz
f = 10 MHz
f = 8 MHz

f = 4 MHz
f = 2 MHz

IC
C

L 
(µ

A
)

100

30

10
20

VCC (V)

0

40
50
60

2.5 3.5 4.5 5.5 6.5

f = 8 kHz

90

70
80

IC
C

S
 (

m
A

)

35

15

5

10

VCC (V)

0

20

25

30

2.5 3.5 4.5 5.5 6.5

f = 24 MHz

f = 20 MHz

f = 16 MHz

f = 12 MHz
f = 10 MHz
f = 8 MHz

f = 4 MHz

f = 2 MHz

IC
C

LS
 (

µA
)

50

15

5
10

VCC (V)

0

20

30

40

2.5 3.5 4.5 5.5 6.5

f = 8 kHz

45

25

35

IC
T

S
 (

µA
)

400

150

50

100

VCC (V)

0

200

300

2.5 3.5 4.5 5.5 6.5

f = 2 MHz

350

250

IC
C

T
 (

µA
)

20

10

6
8

VCC (V)

0

12

16

2.5 3.5 4.5 5.5 6.5

f = 8 kHz

18

14

4
2

IC
T

S
P

LL
6 

(m
A

)

10

3

1
2

VCC (V)

0

4

8

2.5 3.5 4.5 5.5 6.5

f = 24 MHz

9

6
5

7

IC
C

H
 (

µA
)

10

5

1
2

VCC (V)

0

6

8

2.5 3.5 4.5 5.5 6.5

9

7

3
4
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MB90340E Series
 MB90347E, MB90347ES, MB90347CE, MB90347CES

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

IC
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IC
C

L 
(µ

A
)

100

30

10
20

VCC (V)

0

40
50
60

2.5 3.5 4.5 5.5 6.5

f = 8 kHz

90

70
80

IC
C

S
 (

m
A

)

35

15

5

10

VCC (V)

0

20

25

30

2.5 3.5 4.5 5.5 6.5

f = 24 MHz

f = 20 MHz

f = 16 MHz

f = 12 MHz
f = 10 MHz
f = 8 MHz

f = 4 MHz

f = 2 MHz

IC
C

LS
 (

µA
)

50

15

5
10

VCC (V)

0

20

30

40

2.5 3.5 4.5 5.5 6.5

f = 8 kHz

45

25

35

IC
T

S
 (

µA
)

400

150

50

100

VCC (V)

0

200

300

2.5 3.5 4.5 5.5 6.5

f = 2 MHz

350

250

IC
C

T
 (

µA
)

20

10

6
8

VCC (V)

0

12

16

2.5 3.5 4.5 5.5 6.5

f = 8 kHz

18

14

4
2

IC
T

S
P

LL
6 

(m
A

)

10

3

1
2

VCC (V)

0

4

8

2.5 3.5 4.5 5.5 6.5

f = 24 MHz

9

6
5

7

IC
C

H
 (

µA
)

10

5

1
2

VCC (V)

0

6

8

2.5 3.5 4.5 5.5 6.5

9

7

3
4

Document Number: 002-04498 Rev. *A Page 84 of 92


