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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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FUJITSU SEMICONDUCTOR
DATA SHEET DS07-13750-4E
16-bit Microcontroller
CMOS

F2MC-16LX MB90920 Series
MB90F922NC/F922NCS/922NCS/F923NC/F923NCS/
MB90F924NC/F924NCS/V920-101/V920-102

■ DESCRIPTION
The MB90920 series is a family of general-purpose FUJITSU SEMICONDUCTOR 16-bit microcontrollers de-
signed for applications such as vehicle instrument panel control.

The instruction set retains the AT architecture from the F2MC-8L and F2MC-16LX families, with further refinements
including high-level language instructions, extended addressing modes, improved multiplication and division
operations (signed), and bit processing. In addition, long word processing is made possible by the inclusion of a
built-in 32-bit accumulator.

Note : F2MC is the abbreviation of FUJITSU Flexible Microcontroller.

■ FEATURES
• Clock

Built-in PLL clock frequency multiplication circuit.
Selection of machine clocks (PLL clocks) is allowed among frequency division by two on oscillation clock, and
multiplication of 1 to 8 times of oscillation clock (for 4 MHz oscillation clock, 4 MHz to 32 MHz).
Operation by sub clock (up to 50 kHz : 100 kHz oscillation clock divided by two) is allowed.

• 16-bit input capture (8 channels) 
Detects rising, falling, or both edges.
16-bit capture register × 8
The value of a 16-bit free-run timer counter is latched upon detection of an edge input to pin and an interrupt
request is generated.

(Continued)
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For the information for microcontroller supports, see the following web site.
This web site includes the "Customer Design Review Supplement" which provides the latest cautions on 
system development and the minimal requirements to be checked to prevent problems before the system 
development.

http://edevice.fujitsu.com/micom/en-support/



MB90920 Series
■ PIN DESCRIPTIONS

(Continued)

Pin no. Pin name I/O circuit 
type*1 Function

108 X0
A

High-speed oscillation input pin

107 X1 High-speed oscillation output pin

13
X0A B Low-speed oscillation input pin

P92 I General-purpose I/O port

14
X1A B Low-speed oscillation output pin

P93 I General-purpose I/O port

90 RST C Reset input pin

93
P00

F
General-purpose I/O port

SEG24 LCD controller/driver segment output pin

94
P01

F
General-purpose I/O port

SEG25 LCD controller/driver segment output pin

95
P02

F
General-purpose I/O port

SEG26 LCD controller/driver segment output pin

96
P03

F
General-purpose I/O port

SEG27 LCD controller/driver segment output pin

97
P04

F
General-purpose I/O port

SEG28 LCD controller/driver segment output pin

98
P05

F
General-purpose I/O port

SEG29 LCD controller/driver segment output pin

99
P06

F
General-purpose I/O port

SEG30 LCD controller/driver segment output pin

100
P07

F
General-purpose I/O port

SEG31 LCD controller/driver segment output pin

101

P10

I

General-purpose I/O port

PPG2 16-bit PPG ch.2 output pin

IN5 Input capture ch.5 trigger input pin

102

P11

I

General-purpose I/O port

TOT0 16-bit reload timer ch.0 TOT output pin

PPG3 16-bit PPG ch.3 output pin

IN4 Input capture ch.4 trigger input pin

103

P12

I

General-purpose I/O port

TIN0 16-bit reload timer ch.0 TIN input pin

PPG4 16-bit PPG ch.4 output pin
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MB90920 Series
(Continued)

Pin no. Pin name I/O circuit 
type*1 Function

104
P13

I
General-purpose I/O port

PPG5 16-bit PPG ch.5 output pin

109

P14

I

General-purpose I/O port

TIN2 16-bit reload timer ch.2 TIN input pin

IN1 Input capture ch.1 trigger input pin

110
P15

I
General-purpose I/O port

IN0 Input capture ch.0 trigger input pin

111 COM0 P LCD controller/driver common output pin

112 COM1 P LCD controller/driver common output pin

113 COM2 P LCD controller/driver common output pin

114 COM3 P LCD controller/driver common output pin

115
P22

F
General-purpose I/O port

SEG00 LCD controller/driver segment output pin

116
P23

F
General-purpose I/O port

SEG01 LCD controller/driver segment output pin

117
P24

F
General-purpose I/O port

SEG02 LCD controller/driver segment output pin

118
P25

F
General-purpose I/O port

SEG03 LCD controller/driver segment output pin

119
P26

F
General-purpose I/O port

SEG04 LCD controller/driver segment output pin

120
P27

F
General-purpose I/O port

SEG05 LCD controller/driver segment output pin

1
P30

F
General-purpose I/O port

SEG06 LCD controller/driver segment output pin

2
P31

F
General-purpose I/O port

SEG07 LCD controller/driver segment output pin

3
P32

F
General-purpose I/O port

SEG08 LCD controller/driver segment output pin 

4
P33

F
General-purpose I/O port

SEG09 LCD controller/driver segment output pin

5
P34

F
General-purpose I/O port

SEG10 LCD controller/driver segment output pin

6
P35

F
General-purpose I/O port

SEG11 LCD controller/driver segment output pin
6 DS07-13750-4E



MB90920 Series
(Continued)

Pin no. Pin name I/O circuit 
type*1 Function

61

P54

I

General-purpose I/O port

TX0 CAN interface 0 TX output pin

TX2 CAN interface 2 TX output pin

SGA1 Sound generator ch.1 SGA output pin

63

P55

I

General-purpose I/O port

RX0 CAN interface 0 RX input pin

RX2 CAN interface 2 RX input pin

INT2 INT2 external interrupt input pin

91

P56

I

General-purpose I/O port

SGO0 Sound generator ch.0 SGO output pin

FRCK Free-run timer clock input pin

92
P57

I
General-purpose I/O port

SGA0 Sound generator ch.0 SGA output pin

39
P60

H
General-purpose I/O port

AN0 A/D converter input pin

40
P61

H
General-purpose I/O port

AN1 A/D converter input pin

41
P62

H
General-purpose I/O port

AN2 A/D converter input pin

42
P63

H
General-purpose I/O port

AN3 A/D converter input pin

43
P64

H
General-purpose I/O port

AN4 A/D converter input pin

44
P65

H
General-purpose I/O port

AN5 A/D converter input pin

45
P66

H
General-purpose I/O port

AN6 A/D converter input pin

46
P67

H
General-purpose I/O port

AN7 A/D converter input pin

67
P70

L
General-purpose output-only port

PWM1P0 Stepping motor controller ch.0 output pin

68
P71

L
General-purpose output-only port

PWM1M0 Stepping motor controller ch.0 output pin

69
P72

L
General-purpose output-only port

PWM2P0 Stepping motor controller ch.0 output pin
8 DS07-13750-4E



MB90920 Series
(Continued)

Type Circuit Remarks

N N-ch open-drain pin
IOL = 4 mA

O Input-only pin
Automotive input
 (VIH/VIL = 0.8 VCC/0.5 VCC) 

P LCDC output pin (COM pin) 

N-ch

P-ch

N-ch

Flash memory productEvaluation product

Nout Nout

Automotive input

N-ch

P-ch

LCDC output
16 DS07-13750-4E



MB90920 Series
• Handling the power supply for high-current output buffer pins (DVCC, DVSS) 

• Flash memory products and MASK ROM products (MB90F922NC/F922NCS/922NCS/F923NC/
F923NCS/F924NC/F924NCS)

In the Flash memory products and MASK ROM products, the power supply for the high-current output 
buffer pins (DVCC, DVSS) is isolated from the digital power supply (VCC). 
Therefore, DVcc can therefore be set to a higher voltage than Vcc. If the power supply for the high-current 
output buffer pins (DVCC, DVSS) is supplied before the digital power supply (VCC), however, care needs 
to be taken because it is possible that the port 7 or port 8 stepping motor outputs may momentarily output 
an “H” or “L” level. In order to prevent this, connect the digital power supply (VCC) prior to connecting the 
power supply for the high-current output buffer pins. Even when the high-current output buffer pins are 
used as general-purpose ports, power should be supplied to the power supply pins for the high-current 
output buffer pins (DVCC, DVSS).

• Evaluation product (MB90V920-101/MB90V920-102) 

In the evaluation products, the power supply for the high-current output buffer pins (DVCC, DVSS) is not 
isolated from the digital power supply (VCC). Therefore, DVCC must therefore be set to a lower voltage than 
Vcc. The power supply for the high-current output buffer pins (DVCC, DVSS) must always be applied after 
the digital power supply (VCC) has been connected, and disconnected before the digital power supply (Vcc) 
is disconnected (the power supply for the high-current output buffer pins may also be connected and 
disconnected simultaneously with the digital power supply).
Even when the high-current output buffer pins are used as general-purpose ports, power should be 
supplied to the power supply pins for the high-current output buffer pins (DVCC, DVSS).

• Pull-up/pull-down resistors

MB90920 series does not support internal pull-up/pull-down resistors. Use external components as necessary.

• Precautions when not using a sub clock signal

If the X0A and X1A pins are not connected to an oscillator, apply a pull-down resistance to the X0A pin and
leave the X1A pin open.

• Notes on operating when the external clock is stopped

The MB90920 series is not guaranteed to operate correctly using the internal oscillator circuit when there is no
external oscillator or the external clock input is stopped.

• Flash memory security function

A security bit is located within the Flash memory region. The security function is activated by writing the protection
code 01H to the security bit.
Do not write the value 01H to this address if you are not using the security function.
Please refer to following table for the address of the security bit.

Flash memory size Address for security bit

MB90F922NC
MB90F922NCS

Built-in 2 Mbits Flash Memory FC0001H

MB90F923NCS Built-in 3 Mbits Flash Memory F80001H

MB90F924NCS Built-in 4 Mbits Flash Memory F80001H
DS07-13750-4E   19



MB90920 Series
(Continued)

Address Register name Symbol Read/write Resource name Initial value

000024H
Compare clear register CPCLR

R/W

16-bit 
free-run timer

XXXXXXXXB

000025H R/W XXXXXXXXB

000026H
Timer data register TCDT

R/W 00000000B

000027H R/W 00000000B

000028H Lower timer control status register TCCSL R/W 00000000B

000029H Higher timer control status register TCCSH R/W 01-00000B

00002AH Lower PPG0 control status register PCNTL0 R/W
16-bit PPG0

00000000B

00002BH Higher PPG0 control status register PCNTH0 R/W 00000001B

00002CH Lower PPG1 control status register PCNTL1 R/W
16-bit PPG1

00000000B

00002DH Higher PPG1 control status register PCNTH1 R/W 00000001B

00002EH Lower PPG2 control status register PCNTL2 R/W
16-bit PPG2

00000000B

00002FH Higher PPG2 control status register PCNTH2 R/W 00000001B

000030H External interrupt enable ENIR R/W

 External interrupt

00000000B

000031H External interrupt request EIRR R/W 00000000B

000032H Lower external interrupt level ELVRL R/W 00000000B

000033H Higher external interrupt level ELVRH R/W 00000000B

000034H Serial mode register 0 SMR0 R/W, W

UART
 (LIN/SCI)  0

00000000B

000035H Serial control register 0 SCR0 R/W, W 00000000B

000036H Reception/transmission data register 1
RDR0/
TDR0

R/W 00000000B

000037H Serial status register 0 SSR0 R/W, R 00001000B

000038H
Extended communication control 
register 0

ECCR0 R/W, R 000000XXB

000039H Extended status control register 0 ESCR0 R/W 00000100B

00003AH Baud rate generator register 00 BGR00 R/W 00000000B

00003BH Baud rate generator register 01 BGR01 R/W, R 00000000B

00003CH 
to 

00003FH

  (Disabled) 

000040H 
to 

00004FH

Area reserved for CAN Controller 0. Refer to “■ CAN CONTROLLERS”

000050H Lower timer control status register 0 TMCSR0L R/W

16-bit reload timer 
0

00000000B

000051H Higher timer control status register 0 TMCSR0H R/W XXX10000B

000052H
Timer register 0/reload register 0

TMR0/
TMRLR0

R/W
XXXXXXXXB

000053H XXXXXXXXB
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MB90920 Series
(Continued)

Address Register name Symbol Read/write Resource name Initial value

0000B0H Interrupt control register 00 ICR00 R/W

Interrupt controller

00000111B

0000B1H Interrupt control register 01 ICR01 R/W 00000111B

0000B2H Interrupt control register 02 ICR02 R/W 00000111B

0000B3H Interrupt control register 03 ICR03 R/W 00000111B

0000B4H Interrupt control register 04 ICR04 R/W 00000111B

0000B5H Interrupt control register 05 ICR05 R/W 00000111B

0000B6H Interrupt control register 06 ICR06 R/W 00000111B

0000B7H Interrupt control register 07 ICR07 R/W 00000111B

0000B8H Interrupt control register 08 ICR08 R/W 00000111B

0000B9H Interrupt control register 09 ICR09 R/W 00000111B

0000BAH Interrupt control register 10 ICR10 R/W 00000111B

0000BBH Interrupt control register 11 ICR11 R/W 00000111B

0000BCH Interrupt control register 12 ICR12 R/W 00000111B

0000BDH Interrupt control register 13 ICR13 R/W 00000111B

0000BEH Interrupt control register 14 ICR14 R/W 00000111B

0000BFH Interrupt control register 15 ICR15 R/W 00000111B

0000C0H 
to 

0000C3H

 (Disabled) 

0000C4H Serial mode register 1 SMR1 R/W, W

UART
 (LIN/SCI)  1

00000000B

0000C5H Serial control register 1 SCR1 R/W, W 00000000B

0000C6H
Reception/transmission 
data register 1

RDR1/
TDR1

R/W 00000000B

0000C7H Serial status register 1 SSR1 R/W, R 00001000B

0000C8H
Extended communication 
control register 1

ECCR1 R/W, R 000000XXB

0000C9H Extended status control register 1 ESCR1 R/W 00000100B

0000CAH Baud rate generator register 10 BGR10 R/W 00000000B

0000CBH Baud rate generator register 11 BGR11 R/W, R 00000000B

0000CCH Lower watch timer control register WTCRL R/W
Real-time

watch timer

000XXXX0B

0000CDH Middle watch timer control register WTCRM R/W 00000000B

0000CEH Higher watch timer control register WTCRH R/W XXXXXX00B

0000CFH Sub clock control register PSCCR W Sub clock XXXX0000B

0000D0H Input capture control status 4/5 ICS45 R/W
Input capture 4/5

00000000B

0000D1H Input capture edge register 4/5 ICE45 R/W, R XXXXXXXXB

0000D2H Input capture control status 6/7 ICS67 R/W
Input capture 6/7

00000000B

0000D3H Input capture edge register 6/7 ICE67 R/W, R XXX0X0XXB
DS07-13750-4E   27



MB90920 Series
(Continued)

Address Register name Symbol Read/write Resource name Initial value

003944H
Input capture register 6 IPCP6 R

Input capture 6/7

XXXXXXXXB

003945H XXXXXXXXB

003946H
Input capture register 7 IPCP7 R

XXXXXXXXB

003947H XXXXXXXXB

003948H 
to 

00394FH

  (Disabled) 

003950H
Minute data register 2/Reload register 2

TMR2/
TMRLR2

R/W
16-bit reload timer 

2
XXXXXXXXB

003951H XXXXXXXXB

003952H
Minute data register 3/Reload register 3

TMR3/
TMRLR3

R/W
16-bit reload timer 

3
XXXXXXXXB

003953H XXXXXXXXB

003954H 
to 

003957H

  (Disabled) 

003958H

Sub second data register WTBR R/W

Real time
watch timer

XXXXXXXXB

003959H XXXXXXXXB

00395AH XXXXXXXXB

00395BH Second data register WTSR R/W XX000000B

00395CH Minute data register WTMR R/W XX000000B

00395DH Hour data register WTHR R/W XXX00000B

00395EH Day data register WTDR R/W 00X00001B

00395FH   (Disabled) 

003960H

LCD display RAM VRAM R/W
LCD

controller/
driver

XXXXXXXXB

003961H XXXXXXXXB

003962H XXXXXXXXB

003963H XXXXXXXXB

003964H XXXXXXXXB

003965H XXXXXXXXB

003966H XXXXXXXXB

003967H XXXXXXXXB

003968H XXXXXXXXB

003969H XXXXXXXXB

00396AH XXXXXXXXB

00396BH XXXXXXXXB

00396CH XXXXXXXXB

00396DH XXXXXXXXB

00396EH XXXXXXXXB

00396FH XXXXXXXXB
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MB90920 Series
List of Control Registers(2)
Address

Register Abbre-
viation Access Initial Value

CAN0 CAN1 CAN2 CAN3

000040H 000070H 0039C0H 0039D0H
Message buffer valid register BVALR R/W

00000000B

00000000B000041H 000071H 0039C1H 0039D1H

000042H 000072H 0039C2H 0039D2H
Transmit request register TREQR R/W

00000000B

00000000B000043H 000073H 0039C3H 0039D3H

000044H 000074H 0039C4H 0039D4H
Transmit cancel register TCANR W

00000000B

00000000B000045H 000075H 0039C5H 0039D5H

000046H 000076H 0039C6H 0039D6H
Transmit complete register TCR R/W

00000000B

00000000B000047H 000077H 0039C7H 0039D7H

000048H 000078H 0039C8H 0039D8H
Receive complete register RCR R/W

00000000B

00000000B000049H 000079H 0039C9H 0039D9H

00004AH 00007AH 0039CAH 0039DAH Remote request receive 
register

RRTRR R/W
00000000B

00000000B00004BH 00007BH 0039CBH 0039DBH

00004CH 00007CH 0039CCH 0039DCH
Receive overrun register ROVRR R/W

00000000B

00000000B00004DH 00007DH 0039CDH 0039DDH

00004EH 00007EH 0039CEH 0039DEH Receive interrupt enable 
register

RIER R/W
00000000B

00000000B00004FH 00007FH 0039CFH 0039DFH

003C08H 003D08H 003E08H 003F08H
IDE register IDER R/W

XXXXXXXXB

003C09H 003D09H 003E09H 003F09H XXXXXXXXB

003C0AH 003D0AH 003E0AH 003F0AH
Transmit RTR register TRTRR R/W

00000000B

003C0BH 003D0BH 003E0BH 003F0BH 00000000B

003C0CH 003D0CH 003E0CH 003F0CH Remote frame receive wait 
register

RFWTR R/W
XXXXXXXXB

XXXXXXXXB003C0DH 003D0DH 003E0DH 003F0DH

003C0EH 003D0EH 003E0EH 003F0EH Transmit interrupt enable 
register

TIER R/W
00000000B

00000000B003C0FH 003D0FH 003E0FH 003F0FH

003C10H 003D10H 003E10H 003F10H

Acceptance mask select 
register

AMSR R/W

XXXXXXXXB

XXXXXXXXB003C11H 003D11H 003E11H 003F11H

003C12H 003D12H 003E12H 003F12H XXXXXXXXB

XXXXXXXXB003C13H 003D13H 003E13H 003F13H

003C14H 003D14H 003E14H 003F14H

Acceptance mask register 0 AMR0 R/W

XXXXXXXXB

XXXXXXXXB003C15H 003D15H 003E15H 003F15H

003C16H 003D16H 003E16H 003F16H XXXXX---B

XXXXXXXXB003C17H 003D17H 003E17H 003F17H

003C18H 003D18H 003E18H 003F18H

Acceptance mask register 1 AMR1 R/W

XXXXXXXXB

XXXXXXXXB003C19H 003D19H 003E19H 003F19H

003C1AH 003D1AH 003E1AH 003F1AH XXXXX---B

XXXXXXXXB003C1BH 003D1BH 003E1BH 003F1BH
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MB90920 Series
List of Message Buffers (DLC Registers)
Address

Register Abbrevia-
tion Access Initial Value

CAN0 CAN1 CAN2 CAN3

003A60H 003B60H 003760H 003860H
DLC register 0 DLCR0 R/W ----XXXXB

003A61H 003B61H 003761H 003861H

003A62H 003B62H 003762H 003862H
DLC register 1 DLCR1 R/W ----XXXXB

003A63H 003B63H 003763H 003863H

003A64H 003B64H 003764H 003864H
DLC register 2 DLCR2 R/W ----XXXXB

003A65H 003B65H 003765H 003865H

003A66H 003B66H 003766H 003866H
DLC register 3 DLCR3 R/W ----XXXXB

003A67H 003B67H 003767H 003867H

003A68H 003B68H 003768H 003868H
DLC register 4 DLCR4 R/W ----XXXXB

003A69H 003B69H 003769H 003869H

003A6AH 003B6AH 00376AH 00386AH
DLC register 5 DLCR5 R/W ----XXXXB

003A6BH 003B6BH 00376BH 00386BH

003A6CH 003B6CH 00376CH 00386CH
DLC register 6 DLCR6 R/W ----XXXXB

003A6DH 003B6DH 00376DH 00386DH

003A6EH 003B6EH 00376EH 00386EH
DLC register 7 DLCR7 R/W ----XXXXB

003A6FH 003B6FH 00376FH 00386FH

003A70H 003B70H 003770H 003870H
DLC register 8 DLCR8 R/W ----XXXXB

003A71H 003B71H 003771H 003871H

003A72H 003B72H 003772H 003872H
DLC register 9 DLCR9 R/W ----XXXXB

003A73H 003B73H 003773H 003873H

003A74H 003B74H 003774H 003874H
DLC register 10 DLCR10 R/W ----XXXXB

003A75H 003B75H 003775H 003875H

003A76H 003B76H 003776H 003876H
DLC register 11 DLCR11 R/W ----XXXXB

003A77H 003B77H 003777H 003877H

003A78H 003B78H 003778H 003878H
DLC register 12 DLCR12 R/W ----XXXXB

003A79H 003B79H 003779H 003879H

003A7AH 003B7AH 00377AH 00387AH
DLC register 13 DLCR13 R/W ----XXXXB

003A7BH 003B7BH 00377BH 00387BH

003A7CH 003B7CH 00377CH 00387CH
DLC register 14 DLCR14 R/W ----XXXXB

003A7DH 003B7DH 00377DH 00387DH

003A7EH 003B7EH 00377EH 00387EH
DLC register 15 DLCR15 R/W ----XXXXB

003A7FH 003B7FH 00377FH 00387FH
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MB90920 Series
List of Message Buffers (Data register)
Address

Register Abbre-
viation Access Initial Value

CAN0 CAN1 CAN2 CAN3

003A80H

 to 
003A87H

003B80H

 to 
003B87H

003780H

 to 
003787H

003880H

 to 
003887H

Data register 0 (8 bytes) DTR0 R/W
XXXXXXXXB

 to 
XXXXXXXXB

003A88H

 to 
003A8FH

003B88H

 to 
003B8FH

003788H

 to 
00378FH

003888H

 to 
00388FH

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

 to 
XXXXXXXXB

003A90H

 to 
003A97H

003B90H

 to 
003B97H

003790H

 to 
003797H

003890H

 to 
003897H

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

 to 
XXXXXXXXB

003A98H

 to 
003A9FH

003B98H

 to 
003B9FH

003798H

 to 
00379FH

003898H

 to 
00389FH

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

 to 
XXXXXXXXB

003AA0H

 to 
003AA7H

003BA0H

 to 
003BA7H

0037A0H

 to 
0037A7H

0038A0H

 to 
0038A7H

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

 to 
XXXXXXXXB

003AA8H

 to 
003AAFH

003BA8H

 to 
003BAFH

0037A8H

 to 
0037AFH

0038A8H

 to 
0038AFH

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

 to 
XXXXXXXXB

003AB0H

 to 
003AB7H

003BB0H

 to 
003BB7H

0037B0H

 to 
0037B7H

0038B0H

 to 
0038B7H

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

 to 
XXXXXXXXB

003AB8H

 to 
003ABFH

003BB8H

 to 
003BBFH

0037B8H

 to 
0037BFH

0038B8H

 to 
0038BFH

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

 to 
XXXXXXXXB

003AC0H

 to 
003AC7H

003BC0H

 to 
003BC7H

0037C0H

 to 
0037C7H

0038C0H

 to 
0038C7H

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

 to 
XXXXXXXXB

003AC8H

 to 
003ACFH

003BC8H

 to 
003BCFH

0037C8H

 to 
0037CFH

0038C8H

 to 
0038CFH

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

 to 
XXXXXXXXB

003AD0H

 to 
003AD7H

003BD0H

 to 
003BD7H

0037D0H

 to 
0037D7H

0038D0H

 to 
0038D7H

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

 to 
XXXXXXXXB

003AD8H

 to 
003ADFH

003BD8H

 to 
003BDFH

0037D8H

 to 
0037DFH

0038D8H

 to 
0038DFH

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

 to 
XXXXXXXXB

003AE0H

 to 
003AE7H

003BE0H

 to 
003BE7H

0037E0H

 to 
0037E7H

0038E0H

 to 
0038E7H

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

 to 
XXXXXXXXB

003AE8H

 to 
003AEFH

003BE8H

 to 
003BEFH

0037E8H

 to 
0037EFH

0038E8H

 to 
0038EFH

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

 to 
XXXXXXXXB

003AF0H

 to 
003AF7H

003BF0H

 to 
003BF7H

0037F0H

 to 
0037F7H

0038F0H

 to 
0038F7H

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

 to 
XXXXXXXXB

003AF8H

 to 
003AFFH

003BF8H

 to 
003BFFH

0037F8H

 to 
0037FFH

0038F8H

 to 
0038FFH

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

 to 
XXXXXXXXB
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MB90920 Series
■ ELECTRICAL CHARACTERISTICS
1. Absolute Maximum Ratings

*1  : The parameter is based on VSS = AVSS = DVSS = 0.0 V.

*2  : AVCC, AVRH must not exceed VCC, and AVRH must not exceed AVCC. 
When using an evaluation product, DVCC must not exceed VCC (however, DVCC can be set to a higher voltage 
than VCC when using a Flash memory product).

*3  : If the input current or the maximum input current is limited using external components, ICLAMP is the applicable 
rating instead of VI.

*4  : Maximum output current is defined as the peak value of current through any one of the corresponding pins.
(Continued)

Parameter Symbol
Rating

Unit Remarks
Min Max

Power supply voltage*1

VCC VSS − 0.3 VSS + 6.0 V

AVCC VSS − 0.3 VSS + 6.0 V AVCC = VCC*2

AVRH VSS − 0.3 VSS + 6.0 V AVCC ≥ AVRH*2

DVCC VSS − 0.3 VSS + 6.0 V DVCC = VCC*2

Input voltage*1 VI VSS − 0.3 VCC + 0.3 V *3

Output voltage*1 VO VSS − 0.3 VCC + 0.3 V

Maximum clamp current ICLAMP  − 4  + 4 mA *7

Total maximum clamp current Σ| ICLAMP | ⎯ 40 mA *7

“L” level maximum 
output current*4

IOL1 ⎯ 15 mA Except P70 to P77 and P80 to P87

IOL2 ⎯ 40 mA P70 to P77 and P80 to P87

“L” level average output 
current*5

IOLAV1 ⎯ 4 mA Except P70 to P77 and P80 to P87

IOLAV2 ⎯ 30 mA P70 to P77 and P80 to P87

“L” level maximum 
total output current

ΣIOL1 ⎯ 100 mA Except P70 to P77 and P80 to P87

ΣIOL2 ⎯ 330 mA P70 to P77 and P80 to P87

“L” level average total 
output current

ΣIOLAV1 ⎯ 50 mA Except P70 to P77 and P80 to P87

ΣIOLAV2 ⎯ 250 mA P70 to P77 and P80 to P87

“H” level maximum 
output current

IOH1*4 ⎯ −15 mA Except P70 to P77 and P80 to P87

IOH2*4 ⎯ −40 mA P70 to P77 and P80 to P87

“H” level average 
output current

IOHAV1*5 ⎯ −4 mA Except P70 to P77 and P80 to P87

IOHAV2*5 ⎯ −30 mA P70 to P77 and P80 to P87

“H” level maximum 
total output current

ΣIOH1 ⎯ −100 mA Except P70 to P77 and P80 to P87

ΣIOH2 ⎯ −330 mA P70 to P77 and P80 to P87

“H” level average total 
output current

ΣIOHAV1*6 ⎯ −50 mA Except P70 to P77 and P80 to P87

ΣIOHAV2*6 ⎯ −250 mA P70 to P77 and P80 to P87

Power consumption PD ⎯ 625 mW

Operating temperature TA  − 40  + 105  °C
Storage temperature TSTG  − 55  + 150  °C
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MB90920 Series
3. DC Characteristics
 (VCC = 5.0 V ±10%, VSS = DVSS = AVSS = 0.0 V, TA =  − 40 °C to +105 °C)

(Continued)

Parameter Symbol Pin 
name Conditions

Value
Unit Remarks

Min Typ Max

“H” level 
input voltage

VIHA ⎯ ⎯ 0.8 VCC ⎯ ⎯ V
Pin inputs if 
Automotive input 
levels are selected

VIHS ⎯ ⎯ 0.8 VCC ⎯ ⎯ V
Pin inputs if CMOS 
hysteresis input 
levels are selected

VIHC ⎯ ⎯ 0.7 VCC ⎯ ⎯ V
RST input pin 
(CMOS hysteresis)

“L” level 
input voltage

VILA ⎯ ⎯ ⎯ ⎯ 0.5 VCC V
Pin inputs if
Automotive input 
levels are selected

VILS ⎯ ⎯ ⎯ ⎯ 0.2 VCC V
Pin inputs if CMOS 
hysteresis input 
levels are selected

VILR ⎯ ⎯ ⎯ ⎯ 0.3 VCC V
RST input pin 
(CMOS hysteresis)

Power supply 
current*

ICC

VCC

Maximum operating 
frequency FCP = 32 MHz, 
normal operation

⎯ 35 45 mA

Maximum operating 
frequency FCP = 32 MHz, 
writing Flash memory

⎯ 55 65 mA

ICCS

Operating frequency
FCP = 32 MHz, 
sleep mode

⎯ 13 20 mA

ICTS

Operating frequency 
FCP = 2 MHz, 
time-base timer mode

⎯ 0.6 1.0 mA

ICTSPLL

Operating frequency
FCP = 32 MHz, 
PLL timer mode, 
External frequency = 4 MHz

⎯ 2.5 4 mA

ICCL

Operating frequency 
FCP = 8 kHz, TA = + 25 °C, 
sub clock operation

⎯ 120 270 μA

ICCLS

Operating frequency 
FCP = 8 kHz, TA = + 25 °C, 
sub sleep operation

⎯ 100 200 μA

ICCT

Operating frequency 
FCP = 8 kHz, TA = + 25 °C, 
watch mode

⎯ 90 180 μA

ICCH TA = + 25 °C, stop mode ⎯ 80 170 μA  
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MB90920 Series
 (VCC = 5.0 V ±10%, VSS = DVSS = AVSS = 0.0 V, TA =  − 40 °C to +105 °C)

(Continued)

Parameter Symbol Pin name Conditions
Value

Unit Remarks
Min Typ Max

Input leakage 
current

IIL All input pins
VCC = DVCC = AVCC = 
5.5 V, 
VSS < VI < VCC

⎯ ⎯ 10 μA

Input 
capacitance 1

CIN1

All pins except 
VCC, VSS,  
DVCC, DVSS,  
AVCC, AVSS, 
C, 
P70 to P77, 
P80 to P87

⎯ ⎯ ⎯ 15 pF

Input capacitance 2 CIN2
P70 to P77, 
P80 to P87

⎯ ⎯ ⎯ 45 pF

Pull-up resistance RUP RST ⎯ 25 50 100 kΩ

Pull-down 
resistance

RDOWN MD2 ⎯ ⎯ ⎯ 100 kΩ

Excluding 
Flash 
memory 
product

General-purpose 
output “H” voltage

VOH1

All pins except
P70 to P77, 
P80 to P87

VCC = 4.5 V, 
IOH = −4.0 mA

VCC − 0.5 ⎯ ⎯ V

Stepping motor
output “H” voltage

VOH2
P70 to P77, 
P80 to P87

VCC = 4.5 V, 
IOH = −30.0 mA

VCC − 0.5 ⎯ ⎯ V

General-purpose 
output “L” voltage 

VOL1

All pins except
P70 to P77, 
P80 to P87

VCC = 4.5 V, 
IOL = 4.0 mA

⎯ ⎯ 0.4 V

Stepping motor 
output “L” voltage 

VOL2
P70 to P77, 
P80 to P87

VCC = 4.5 V, 
IOL = 30.0 mA

⎯ ⎯ 0.55 V

Stepping motor 
output phase 
variation “H”

ΔVOH

PWM1Pn, 
PWM1Mn, 
PWM2Pn, 
PWM2Mn, 
n = 0 to 3

VCC = 4.5 V, 
IOH = −30.0 mA, 
maximum deviation 
VOH2 

⎯ ⎯ 90 mV

Stepping motor 
output phase 
variation “L”

ΔVOL

PWM1Pn, 
PWM1Mn, 
PWM2Pn, 
PWM2Mn, 
n = 0 to 3

VCC = 4.5 V, 
IOL = 30.0 mA, 
maximum deviation 
VOH2 

⎯ ⎯ 90 mV

LCD internal 
divider resistance

RLCD

Between V0 
and V1, 
Between V1 
and V2, 
Between V2 
and V3

⎯

50 100 200 kΩ Evaluation 
product

8.75 12.5 17.0 kΩ
Flash 
memory 
product
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MB90920 Series
X0
X1

tcf tcr

0.8 VCC

0.2 VCC

PWL

tCYL

PWH

X0A
X1A

tLCYL

tcf tcr

0.8 VCC

0.1 VCC

PWLH PWLL

• X0, X1 clock timing

• X0A, X1A clock timing
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MB90920 Series
• Internal shift clock mode

• External shift clock mode

SCK

SOT

SIN

tSCYC

tSHOVI

tIVSLI tSLIXI

2.4 V 2.4 V
0.8 V

2.4 V

0.8 V

VIH

VIL

VIH

VIL

SCK

SOT

SIN

tSHSL tSLSH

tSHOVE

tIVSLE tSLIXE

VIH

VIL

VIH

VIL

2.4 V

0.8 V

VIH

VIL

VIH

VIL

tR tF
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MB90920 Series
• Bit setting: ESCR0/1/2/3:SCES=0, ECCR0/1/2/3:SCDE=1
 (VCC = 5.0 V±10%, VSS = AVSS = 0.0 V, TA = −40 °C to +105 °C)

Notes : • Depending on the machine clock frequency to be used, the maximum baud rate may be limited by some 
parameters. These parameters are shown in “MB90920 series hardware manual”.

• CL is the load capacitance connected to the pin during testing.
• tCP is the internal operating clock cycle time. Refer to “ (1) Clock timing”.

Parameter Symbol Pin name Conditions
Value

Unit
Min Max

Serial clock cycle time tSCYC SCK0 to SCK3

Internal shift clock 
mode output pin 
CL = 80 pF + 1TTL

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 0 ⎯ ns

SOT → SCK ↓ delay time tSOVLI
SCK0 to SCK3,
SOT0 to SOT3

3 tCP − 70 ⎯ ns

SCK

SOT

SIN

tSHOVI

tSCYC

tSOVLI

tIVSLI tSLIXI

0.8 V

2.4 V

0.8 V

2.4 V

0.8 V

VIH

VIL

VIH

VIL

2.4 V

0.8 V
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MB90920 Series
• Notes on the external impedance and sampling time of analog inputs

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. 
If the sampling time is still not sufficient, connect a capacitor of about 0.1 μF to the analog input pin.

R
Comparator

C

Analog input

• Analog input equivalent circuit

During sampling : ON

Note : The values are reference values.

MB90F922NC/F922NCS/ F923NC/F923NCS/F924NC/F924NCS
MB90922NCS
                                       R                      C
4.5 V ≤ AVcc ≤ 5.5 V : 2.6 kΩ (Max)    8.5 pF (Max)  
4.0 V ≤ AVcc ≤ 4.5 V : 12.1 kΩ (Max)    8.5 pF (Max)
 
MB90V920-101/102
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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MB90920 Series
(Continued)

Non-Linear error

D
ig

ita
l o

ut
pu

t

Differential linear error

(Measured 
value)

(Measured value)

Non-linear error of
digital output N

VNT − {1 LSB ×  (N − 1)  + VOT}
1 LSB [LSB] = 

Differential linear error 
of digital output N 

V (N + 1) T − VNT

1 LSB  − 1 [LSB] = 

VFST − VOT

1022  [V]1 LSB = 

N  : A/D converter digital output value
VOT  : Voltage when digital output changes from 000H to 001H

VFST  : Voltage when digital output changes from 3FEH to 3FFH

Actual conversion 
value

Actual conversion 
value

Ideal
characteristics

D
ig

ita
l o

ut
pu

t

Analog input Analog input

Actual conversion 
value
{1 LSB x (N -1) 
+ VOT} 

Actual conversion 
value

Ideal
characteristics

(Measured value)

AVss AVRH

3FFH

3FEH

3FDH

004H

003H

002H

001H

VNT

VOT (Measured value)

VFST

(Measured
value)

AVss AVRH

(N + 1)

N

(N - 1)

(N - 2)

V(N + 1)T

VNT
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