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Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Obsolete

F2MC-16LX

16-Bit

32MHz

CANbus, LINbus, UART/USART
LCD, LVD, POR, PWM, WDT
93

256KB (256K x 8)

Mask ROM

10K x 8

4V ~ 5.5V

A/D 8x8/10b

External

-40°C ~ 105°C (TA)
Surface Mount

120-LQFP

120-LQFP (16x16)

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"
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MB90920 Series
e

Pin no. Pin name II?V‘:;E?“ Function
. P36 E General-purpose 1/O port
SEG12 LCD controller/driver segment output pin
8 P37 E General-purpose 1/0O port
SEG13 LCD controller/driver segment output pin
9 P40 E General-purpose 1/O port
SEG14 LCD controller/driver segment output pin
10 P41 . General-purpose 1/O port
SEG15 LCD controller/driver segment output pin
P42 General-purpose 1/O port
B SEG16 - LCD controller/driver segment output pin
12 P43 . General-purpose I/O port
SEG17 LCD controller/driver segment output pin
18 P44 . General-purpose 1/O port
SEG18 LCD controller/driver segment output pin
P45 General-purpose 1/O port
19 SEG19 - LCD controller/driver segment output pin
20 P46 . General-purpose 1/O port
SEG20 LCD controller/driver segment output pin
o1 P47 F General-purpose I/O port
SEG21 LCD controller/driver segment output pin
P50 General-purpose I/O port
37 INTO I INTO external interrupt input pin
ADTG A/D converter external trigger input pin
P51 General-purpose I/O port
58 INTH1 | INT1 external interrupt input pin
RX1 CAN interface 1 RX input pin
RX3 CAN interface 3 RX input pin
P52 General-purpose 1/O port
59 TX1 I CAN interface 1 TX output pin
TX3 CAN interface 3 TX output pin
50 P53 | General-purpose I/O port
INT3 INT3 external interrupt input pin

(Continued)
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MB90920 Series
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Pin no. Pin name Ilc:y‘:;f}'it Function
P54 General-purpose /O port
61 TXO | CAN interface 0 TX output pin
TX2 CAN interface 2 TX output pin
SGA1 Sound generator ch.1 SGA output pin
P55 General-purpose 1/O port
63 RX0 | CAN interface 0 RX input pin
RX2 CAN interface 2 RX input pin
INT2 INT2 external interrupt input pin
P56 General-purpose 1/O port
91 SGOO0 I Sound generator ch.0 SGO output pin
FRCK Free-run timer clock input pin
92 P57 | General-purpose 1/O port
SGAO0 Sound generator ch.0 SGA output pin
39 P60 H General-purpose 1/O port
ANO A/D converter input pin
40 P61 H General-purpose 1/O port
AN1 A/D converter input pin
41 P62 H General-purpose 1/O port
AN2 A/D converter input pin
40 P63 H General-purpose 1/O port
AN3 A/D converter input pin
43 P64 H General-purpose 1/O port
AN4 A/D converter input pin
44 P65 H General-purpose 1/O port
AN5 A/D converter input pin
45 P66 H General-purpose 1/O port
ANG6 A/D converter input pin
46 P67 H General-purpose 1/O port
AN7 A/D converter input pin
67 P70 L General-purpose output-only port
PWM1PO Stepping motor controller ch.0 output pin
68 P71 L General-purpose output-only port
PWM1MO Stepping motor controller ch.0 output pin
69 P72 L General-purpose output-only port
PWM2PO Stepping motor controller ch.0 output pin

(Continued)
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MB90920 Series

Type

Circuit

Remarks

_|

CMOS hysteresis input

»—W\,—D— Analog output
T e
I_ Standby control signal
or analog input enable signal
'_I_E)o—>o— Automotive input

Standby control signal
or analog input enable signal
CMOS input (SIN)

Standby control signal
or analog input enable signal

A/D converter input common general-
purpose port (serial input)
e CMOS output (lon/lo. = £ 4 mA)
e CMOS hysteresis input
(Vin/ViL = 0.8 Vee/0.2 Vee)
e CMOS input (SIN)
(Vin/ViL = 0.7 Vee/0.3 Vee)
* Automotive input
(Vin/ViL = 0.8 Vce/0.5 Vee)

P-CEI |— Pout
High current

N-ch |— Nout

High current output port (SMC pin)
CMOS output (low/loL = = 30 mA)

P-ch I— Pout

N.cg I— Nout
L
»—WV—D— LCDC output

T

WY CMOS hysteresis input

Standby control signal or
LCDC output switching signal

:

Automotive input
Standby control signal or
LCDC output switching signal

o CMOS input (SIN)

|_ Standby control signal or
LCDC output switching signal

chchE

LCDC output common general-
purpose port (serial input) )
e CMOS output (low/lo. = + 4 mA)
e CMOS hysteresis input
(Vii/ViL = 0.8 Vce/0.2 Vec)
e CMOS input (SIN)
(Vii/ViL = 0.7 Vce/0.3 Vec)
e Automotive input
(Vin/ViL = 0.8 Vce/0.5 Vee)
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MB90920 Series
e

Bl HANDLING DEVICES
e Strictly observe maximum rated voltages (preventing latch-up)

In CMOS IC devices, a condition known as latch-up may occur if voltages higher than Vcc or lower than Vss are
applied to input or output pins other than medium or high withstand voltage pins, or if the voltage applied between
VCC and VSS pins exceeds the rated voltage level. If a latch-up occurs, the power supply current may increase
dramatically and may destroy semiconductor elements. When using semiconductor devices, always take suffi-
cient care to avoid exceeding maximum ratings.

When the analog system power supply is switched on or off, be careful not to apply the analog power supply
(AVce, AVRH), the analog input voltages and the power supply voltage for the high current output buffer pins
(DVce) in excess of the digital power supply voltage (Vcc).

Once the digital power supply voltage (Vcc) has been disconnected, the analog power supply (AVcc, AVRH) and
the power supply voltage for the high current output buffer pins (DVcc) may be turned on in any sequence.
e Supply voltage stabilization

Rapid fluctuations in the power supply voltage can cause malfunctions even if the Vcc power supply voltage
remains within the warranted operating range. It is recommended that the power supply be stabilized such that
ripple fluctuations (P-P value) at commercial frequencies (50 Hz/60 Hz) be limited to within 10% of the standard
Vce value, and that transient fluctuations due to power supply switching, etc. be limited to a rate of 0.1 V/ms or less.

* Precautions when turning the power on

In order to prevent the built-in step-down circuits from malfunctioning, the time taken for the voltage to rise
(0.2 V to 2.7 V) during power-on should be less than 50 us.

¢ Handling unused pins

If unused input pins are left open, they may cause malfunctions or latch-up which may lead to permanent damage
to the semiconductor. Unused input pins should therefore be pulled up or pulled down through a resistor of at
least 2 kQ.

Unused input/output pins may be set to the output state and left open, or set to the input state and connected
to a pull-up or pull-down resistance of 2 kQ or more.

e Handling A/D converter power supply pins

Even if the A/D converter is not used, the power supply pins should be connected such as AVcc = Vec, and
AVss = AVRH = Vss.

* Notes on using an external clock

Even when an external clock is used, an oscillation stabilization wait time is required following power-on reset
or release from sub clock mode or stop mode. Furthermore, only the X0A pin should be driven when an external
clock is used, with the X1A pin open as shown in the following diagram. Do not use high-speed oscillation pins
(X0 and X1) for external clock input.

{>c XO0A

OPEN — X1A
MB90920 Series

Sample external clock connection

DS07-13750-4E FU]oi)TSU 17



MB90920 Series
e

Address Register name Symbol |Read/write| Resource name | Initial value
000024+ ) R/W XXXXXXXXs
Compare clear register CPCLR
000025+ R/W XXXXXXXXs
000026+ |__ ) R/W 16-bit 000000008
Timer data register TCDT .
000027+ R/W free-run timer 00000000s
000028+ |Lower timer control status register TCCSL R/W 000000008
000029+ |Higher timer control status register TCCSH R/W 01-00000s
00002AH | Lower PPGO control status register PCNTLO R/W 16-bit PPGO 000000008
-bi
00002BH | Higher PPGO control status register PCNTHO R/W 000000018
00002CH | Lower PPG1 control status register PCNTLA R/W 16-bit PPG 000000008
-bi
00002D+ |Higher PPG1 control status register PCNTHH1 R/W 000000018
00002E+ | Lower PPG2 control status register PCNTL2 R/W 16-bit PPG2 000000008
-bi
00002F+ | Higher PPG2 control status register PCNTH2 R/W 000000018
000030+ | External interrupt enable ENIR R/W 000000008
000031H |External interrupt request EIRR R/W ) 000000008
- External interrupt
000032 |Lower external interrupt level ELVRL R/W 000000008
000033n |Higher external interrupt level ELVRH R/W 000000008
000034+ | Serial mode register 0 SMRO R/W, W 000000008
000035+ | Serial control register 0 SCRO R/W, W 000000008
000036+ | Reception/transmission data register 1 F;BF@;%/ R/W 000000008
000037+ | Serial status register 0 SSRO R/W, R UART 000010008
L aati LIN/SCI) 0
000038, | EXtended communication control ECCRO R/W. R ( ) 000000XXe
register 0
000039+ | Extended status control register 0 ESCRO R/W 000001008
00003AH | Baud rate generator register 00 BGRO00 R/W 000000008
00003BH | Baud rate generator register 01 BGRO1 R/W, R 000000008
00003CH
to (Disabled)
00003FH
000040~
to Area reserved for CAN Controller 0. Refer to “@ CAN CONTROLLERS”
00004FH
000050+ |Lower timer control status register 0 TMCSROL R/W 000000008
000051+ | Higher timer control status register 0 | TMCSROH R/W 16-bit reload timer | XXX10000e
000052+ Ti ster O/reload register 0 TMRO/ RAW 0 XXXXXXXXs
imer register O/reload register
000053+ 9 9 TMRLRO XXXXXXXXs
(Continued)
jee)
24 FU]]T SU DS07-13750-4E



MB90920 Series
e

Address Register name Symbol |Read/write| Resource name | Initial value
000054+ |Lower timer control status register 1 TMCSRI1L R/W 000000008
000055+ |Higher timer control status register 1 TMCSR1H R/W 16-bit reload timer | XXX10000s
000056+ Ti ster 1/reload redister 1 TMR1/ RAW 1 XXXXXXXXs
imer register 1/reload register
000057+ 9 9 TMRLRT XXXXXXXXs
000058+ |LCD output control register 1 LOCRT1 R/W LeDC 111111118
000059+ |LCD output control register 2 LOCR2 R/W 000000008
00005A+ | Lower sound control register 0 SGCRLO R/W 000000008
00005BH | Higher sound control register O SGCRHO R/W OXXXX100s
00005CH | Frequency data register 0 SGFRO R/W XXXXXXXXe
- : Sound generator 0
00005DH | Amplitude data register 0 SGARO R/W 000000008
00005E+ | Decrement grade register 0 SGDRO R/W XXXXXXXXs
00005F+ | Tone count register 0 SGTRO R/W XXXXXXXXe
000060+ i XXXXXXXXs
Input capture register 0 IPCPO R
000061+ XXXXXXXXs
Input capture 0/1
000062+ i XXXXXXXXs
Input capture register 1 IPCP1 R
000063+ XXXXXXXXs
000064+ i XXXXXXXXs
Input capture register 2 IPCP2 R
000065+ XXXXXXXXs
Input capture 2/3
000066+ i XXXXXXXXs
Input capture register 3 IPCP3 R
000067+ XXXXXXXXs
000068+ |Input capture control status 0/1 ICSO1 R/W 000000008
- Input capture 0/1
000069+ |Input capture edge register 0/1 ICEO1 R/W XXX0X0XXe
00006AH | Input capture control status 2/3 ICS23 R/W 000000008
_ Input capture 2/3
00006B+ | Input capture edge register 2/3 ICE23 R/W XXXXXXXXe
00006CH | Lower LCD control register LCRL R/W LCD controller/ 000100008
00006D+ |Higher LCD control register LCRH R/W driver 000000008
. Low voltage/CPU
00006E | -OW Voltage/CPU operation LVRC R/W operation 001110008
detection reset control register detection reset
00006F+ | ROM mirror ROMM w ROM mirror XXXXXXX18
000070x
to Area reserved for CAN Controller 1. Refer to “l CAN CONTROLLERS”
00007FH
000080+ | PWM control register 0 PWCO RIW Stepping motor |64 05
controller 0
000081+ (Disabled)
000082+ | PWM control register 1 PWCH RIW Stepping motor | ,5640x05
controller 1
(Continued)
)
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MB90920 Series
e

Address Register name Symbol |Read/write| Resource name | Initial value
000083+ (Disabled)
000084+ | PWM control register 2 PWC2 RIW Stepping motor | 545,005
controller 2
000085+ (Disabled)
000086+ | PWM control register 3 PWC3 RIW Stepping motor |30 05
controller 3
000087+ (Disabled)
000088+ |LCD output control register 3 ] LOCR3 | R/W | LCDC XXXXX111e
000089+ (Disabled)
00008A+ | A/D setting register 0 ADSRO R/W 000000008
. X A/D converter
00008BH | A/D setting register 1 ADSR1 R/W 000000008
00008CH | Port input level select 0 PILO R/W 000000008
00008D+ | Port input level select 1 PIL1 RIW PO”;‘I’:;'GVG' XXXX0000s
00008Ew | Port input level select 2 PIL2 R/W XXXX00008
00008FH
to (Disabled)
00009D+
00009E Pro.gram address detection control PACSR R/W Address match XXXXOXOXs
register detection
00009F+ | Delayed Interrupt/Release Register DIRR R/W Delay interrupt | XXXXXXX0s
0000AOH | Power saving mode control register LPMCR R/W Power saving 000110008
0000A1H |Clock select register CKSCR R/W, R control circuit 111111008
0000A2+
to (Disabled)
0000A7H
0000A8H | Watchdog timer control register WDTC R, W Watchdog timer | XXXXX111s
0000A9H | Time-base timer control register TBTC R/W, W Time-base timer | 1XX00100s
0000AA+ | Watch timer control register WTC R/W, W, R Watch timer 10001000e
(sub clock)
0000ABH
to (Disabled)
0000ADH
0000AEH | Flash memory control status register ‘ FMCS | R/W | Flash interface | 000X0000s
0000AFH (Disabled)
(Continued)
o)
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Address Register name Symbol |Read/write| Resource name | Initial value
0000BOH | Interrupt control register 00 ICROO R/W 000001118
0000B1H | Interrupt control register 01 ICRO1 R/W 000001118
0000B2+ | Interrupt control register 02 ICRO2 R/W 000001118
0000B3+ | Interrupt control register 03 ICRO3 R/W 000001118
0000B4+ | Interrupt control register 04 ICR0O4 R/W 000001118
0000B5+ | Interrupt control register 05 ICRO5 R/W 000001118
0000B6+ | Interrupt control register 06 ICRO6 R/W 000001118
0000B7+ | Interrupt control register 07 ICRO7 R/W 000001118
0000B8+ | Interrupt control register 08 ICRO8 R/W Interrupt controller 000001118
0000B9+ | Interrupt control register 09 ICRO9 R/W 000001118
0000BA~ | Interrupt control register 10 ICR10 R/W 000001118
0000BBH | Interrupt control register 11 ICR11 R/W 000001118
0000BCH | Interrupt control register 12 ICR12 R/W 000001118
0000BD+ | Interrupt control register 13 ICR13 R/W 000001118
0000BEH | Interrupt control register 14 ICR14 R/W 000001118
0000BFH+ | Interrupt control register 15 ICR15 R/W 000001118
0000COH
to (Disabled)
0000C3H
0000C4+ | Serial mode register 1 SMR1 R/W, W 000000008
0000C5n | Serial control register 1 SCR1 R/W, W 000000008
0000C6H ?aet(;ef;;’i;‘t/gf‘:‘sm'ss“’” ?[5';11/ RIW 000000005
0000C7x | Serial status register 1 SSR1 R/W, R UART 000010008
0000C8H E;‘;‘fg‘f?ggﬁg{gﬂ“”'cat'°” ECCR1 | RMW,R (LINSCD T b00000xxe
0000C9+ | Extended status control register 1 ESCR1 R/W 000001008
0000CAH | Baud rate generator register 10 BGR10 R/W 000000008
0000CBH | Baud rate generator register 11 BGR11 R/W, R 000000008
0000CCw | Lower watch timer control register WTCRL R/W _ 000XXXXO0s
0000CD+ | Middle watch timer control register WTCRM R/W WF;f;']'tt'imir 000000008
0000CEH | Higher watch timer control register WTCRH R/W XXXXXX008
0000CFH | Sub clock control register PSCCR W Sub clock XXXX00008
0000DOx | Input capture control status 4/5 ICS45 R/W 000000008
- Input capture 4/5
0000D1H | Input capture edge register 4/5 ICE45 R/W, R XXXXXXXXe
0000D2+ | Input capture control status 6/7 ICS67 R/W 000000008
- Input capture 6/7
0000D3H |Input capture edge register 6/7 ICE67 R/W, R XXXO0X0XXs
(Continued)
[c®)
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Address Register name | Symbol |Read/write’ Resource name ‘ Initial value
003700+
to Area reserved for CAN Controller 2. Refer to “@ CAN CONTROLLERS”
0037FFn
003800+
to Area reserved for CAN Controller 3. Refer to “@ CAN CONTROLLERS”
0038FFH
003900+
to (Disabled)
00391FH
003920+ . 111111118
PPGO down counter register PDCRO R
003921+ , 111111118
16-bit PPGO
003922+ ) . 111111118
PPGO cycle setting register PCSRO w
003923+ 111111118
003924+ ) , 000000008
PPGO duty setting register PDUTO w .
003925+ 16-bit PPGO 000000008
003926+ | PPGO output division setting register PPGDIVO R/W, R 111111008
003927+ (Disabled)
003928+ . 111111118
PPG1 down counter register PDCR1 R
003929+ 111111118
00392AH ) . 111111118
PPG1 cycle setting register PCSR1 w .
00392BH 16-bit PPG1 111111118
00392CH ) , 000000008
PPG1 duty setting register PDUT1 w
00392Dw 000000008
00392Ew~ | PPG1output division setting register PPGDIV1 R/W, R 111111008
00392FH (Disabled)
003930+ , 111111118
PPG2 down counter register PDCR2 R
003931+ 111111118
003932+ ) . 111111118
PPG2 cycle setting register PCSR2 w .
003933+ 16-bit PPG2 111111118
003934+ ) , 000000008
PPG2 duty setting register PDUT2 w
003935+ 000000008
003936+ | PPG2 output division setting register PPGDIV2 R/W, R 111111008
003937+
to (Disabled)
00393FH
003940+ i XXXXXXXXs
Input capture register 4 IPCP4 R
003941+ XXXXXXXXs
Input capture 4/5
003942+ i XXXXXXXXs
Input capture register 5 IPCP5 R
003943+ XXXXXXXXs
(Continued)
[c®)
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Address Register name Symbol |Read/write| Resource name | Initial value
003970+
to (Disabled)
003973H
003974+ | Frequency data register 1 SGFR1 R/W XXXXXXXXe
0039751 | Amplitude data register 1 SGAR1 R/W Sound tor 1 000000008
ound generator
003976+ | Decrement grade register 1 SGDR1 R/W g XXXXXXXXe
003977+ | Tone count register 1 SGTR1 R/W XXXXXXXXe
003978+
to (Disabled)
00397FH
003980+ XXXXXXXXs
PWM1 compare register 0 PWC10 R/W
003981+ XXXXXXXXe
003982+ i XXXXXXXXe
PWM2 compare register 0 PWC20 R/W Stepping motor
003983+ controller 0 XXXXXXXXs
003984+ | PWM1 select register 0 PWS10 R/W 000000008
003985+ | PWM2 select register O PWS20 R/W X0000000s
003986+, .
003987+ (Disabled)
003988+ XXXXXXXXe
PWM1 compare register 1 PWC11 R/W
003989+ XXXXXXXXe
00398AH i XXXXXXXXe
PWM2 compare register 1 PWC21 R/W Stepping motor
00398BH controller 1 XXXXXXXXs
00398CH | PWM1 select register 1 PWS11 R/W 000000008
00398D+ | PWM2 select register 1 PWS21 R/W X0000000s
00398EH, .
00398F+ (Disabled)
003990+ XXXXXXXXe
PWM1 compare register 2 PWC12 R/W
003991+ XXXXXXXXe
003992+ i XXXXXXXXe
PWM2 compare register 2 PWC22 R/W Stepping motor
003993+ controller2 | XXXXXXXXs
003994+ | PWM1 select register 2 PWS12 R/W 000000008
003995+ | PWM2 select register 2 PWS22 R/W X0000000s
003996+, .
003997+ (Disabled)
(Continued)
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List of Control Registers(2)

Address Regist Abbre- | Initial Val
egister . g ccess nitial value
CANO CAN1 CAN2 CAN3 9 viation
000040+ | 000070+ | 0039COH | 0039D0H
Message buffer valid register | BVALR R/W 00000000s
000041+ | 000071+ | 0039C1H | 0039D1H 000000005
000042+ | 000072+ | 0039C2+ | 0039D2
i " i " Transmit request register TREQR R/W 000000008
000043+ | 000073+ | 0039C3H | 0039D3H 000000008
000044+ | 000074+ | 0039C4+ | 0039D4
! " ! " Transmit cancel register TCANR w 00000000s
000045+ | 000075+ | 0039C5H | 0039D5H 000000005
000046+ | 000076+ | 0039C6H | 0039D6H
Transmit complete register TCR R/W 000000008
000047+ | 000077+ | 0039C7+H | 0039D7H 000000008
000048+ | 000078+ | 0039C8H | 0039D8
" " i " Receive complete register RCR R/W 000000008
000049+ | 000079+ | 0039C9+ | 0039DH 000000008
00004A+ | 00007A+ | 0039CAH | 0039DAH | Remote request receive 00000000s
) RRTRR| R/W
00004B+ | 00007BH | 0039CBH | 0039DBH | register 000000008
00004CH | 00007CH | 0039CCH | 0039DC
" " " " Receive overrun register ROVRR R/W 000000008
00004D+ | 00007D+ | 0039CD+ | 0039DDH 000000008
00004E+ | 00007EH | 0039CEH | 0039DEH | Receive interrupt enable 00000000s
; RIER R/W
00004F+ | 00007F+ | 0039CFH | 0039DF+ | register 000000008
003C08+ | 003D08H | 003E08H | 003F08H _ XXXXXXXXs
IDE register IDER R/W
003C09+ | 003D09+ | 003E09H | 003FO9H XXXXXXXXs
003COAH | 003D0AH | 003EOAH | 003FO0AH , _ 000000005
Transmit RTR register TRTRR R/W
003CO0BH | 003DOBH | 003E0BH | 003FOBH 000000008
003COCH+ | 003DOCH | 003EOCH | 003FOCH | Remote frame receive wait XXXXXXXXs
) RFWTR| R/W
003COD+ | 003DODH | 003EODH | 003FO0DH | register XXXXXXXXe
003COE+ | 003DOEH | 003EQEH | 003FOEH | Transmit interrupt enable 00000000s
: TIER R/W
003COF+ | 003DOF+ | 003EOFH | 003FOFH | register 000000008
003C10+ | 003D10+ | 003E10H | 003F 10k XXXXXXX X
003011H 003D11H 003E11H 003F11H Acceptance mask Se|ect AMSR R/W XXXXXXXXB
003C12x | 003D12x | 003E12x | 003F124 | register XXXXXXX X
003C13x | 003D13+ | 003E13+ | 003F13H XXXXXXXXs
003C14+ | 003D14+ | 003E141 | 003F14n XXXXXXX X
003C15+1 | 003D15+ | 003E15+ | 003F15H _ XXXXXXXXe
Acceptance mask register 0 | AMRO R/W
003C16H | 003D16H | 003E16H | 003F16H XXXXX -5
003C17x | 003D17x | 003E171 | 003F17H+ XXXXXXXXs
003C18+ | 003D18+ | 003E18+ | 003F 18k XXXXXXX X
003C19+x | 003D19+ | 003E19+ | 003F19H _ XXXXXXXXe
Acceptance mask register 1 | AMR1 R/W
003C1An | 003D1AH | 003E1AH | 003F1AH XXXXX -5
003C1Bn | 003D1BH | 003E1BH | 003F1BH XXXXXXXXe
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(Continued)
Address Abbre-
Register . Access | Initial Value

CANO CAN1 CAN2 CAN3 9 viation

003A40+ | 003B40H | 0037401 | 003840k XXXXXXX X5

003A41x | 003B414 | 0037411 | 003841k XXXXXXXXe
ID register 8 IDR8 R/W

003A424 | 003B424 | 0037424 | 003842+ XXXXX -5

003A43n | 003B43H | 0037431 | 003843k XXXXXXXXe

003A44+ | 003B44+ | 003744+ | 003844+ XXXXXXXXs

003A45H | 003B45+ | 003745+ | 003845+ _ XXXXXXXXs
ID register 9 IDR9 R/W

003A46+ | 003B46H | 0037461 | 003846H XXXXX -5

003A47+x | 003B47+ | 0037471 | 003847k XXXXXXXXe

003A481 | 003B48H | 0037481 | 003848k XXXXXXX X5

003A49+ | 003B49+ | 003749+ | 003849 XXXXXXXXe
ID register 10 IDR10 R/W

003A4A+ | 003B4An | 00374An | 00384AH XXXXX -5

003A4BH | 003B4BH | 00374BH | 00384BH XXXXXXXXe

003A4CH | 003B4CH | 00374CH | 00384CH XXXXXXXXs

003A4Dw | 003B4D+ | 00374Dw | 00384Dw XXXXXXXXe
ID register 11 IDR11 R/W

003A4EH | 003B4EH | 00374EH | 00384EH XXXXX -5

003A4F+ | 003B4F+ | 00374FH | 00384FH XXXXXXXXe

003A50+ | 003B50H | 003750+ | 003850+ XXXXXXXXs

003A51H | 003B511 | 003751+ | 003851+ _ XXXXXXXXs
ID register 12 IDR12 R/W

003A524 | 003B52+ | 003752+ | 003852+ XXXXX -5

003A531 | 003B53H | 0037531 | 003853k XXXXXXXXe

003A54+4 | 003B54+ | 0037541 | 003854+ XXXXXXX X5

003A55+ | 003B55+ | 003755+ | 003855+ _ XXXXXXXXs
ID register 13 IDR13 R/W

003A56H | 003B56H | 0037561 | 003856H XXXX Xommp

003A57x | 003B57+ | 003757+ | 003857 XXXXXXXXe

003A58H | 003B58H | 003758+ | 003858+ XXXXXXXXs

003A59+ | 003B59+ | 003759+ | 003859+ _ XXXXXXXXs
ID register 14 IDR14 R/W

003A5AH | 003B5AH | 00375AH | 00385AH XXXXX -5

003A5BH | 003B5BH | 00375BH | 00385BH XXXXXXXXe

003A5CH | 003B5CH | 00375CH | 00385CH XXXXXXXXE

003A5D+ | 003B5DH | 00375Dw | 00385DH _ XXXXXXXXs
ID register 15 IDR15 R/W

003A5EH | 003B5EH | 00375EH | 00385EH XXXXX -5

003A5FH | 003B5F+H | 00375FH | 00385FH XXXXXXXXe
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List of Message Buffers (DLC Registers)
Address ia-
Register Abb_rewa Access | Initial Value
CANO | CAN1 | CAN2 | CAN3 tion

003A60+ | 003B60+ | 003760+ | 003860+

DLC register 0 DLCRO R/W ----XXXXs
003A61+ | 003B61+ | 003761+ | 003861+
003A62+ | 003B62+ | 003762+ | 003862+

DLC register 1 DLCR1 R/W ----XXXXe
003A63H | 003B63+ | 003763+ | 003863H
003A64+ | 003B64+ | 003764+ | 003864+

DLC register 2 DLCR2 R/W ----XXXXs
003A65+ | 003B65+ | 003765+ | 003865+
003A66H | 003B66+ | 003766+ | 003866H

DLC register 3 DLCR3 R/W ----XXXXs
003A67+ | 003B67H | 003767+ | 003867+
003A68H | 003B68+H | 003768+ | 003868H

DLC register 4 DLCR4 R/W ----XXXXe
003A69+ | 003B69+ | 003769+ | 003869H
003A6AH | 003B6AH | 00376A+ | 00386AH

DLC register 5 DLCR5 R/W ----XXXXs
003A6BH | 003B6B+ | 00376B+ | 00386BH
003A6CH | 003B6CH | 00376CH | 00386CH

DLC register 6 DLCR6 R/W ----XXXXs
003A6DH | 003B6DH | 00376D+ | 00386D+
003AG6EH | 003B6EH | 00376E+ | 00386EH

DLC register 7 DLCR7 R/W ----XXXXe
003A6FH | 003B6F+H | 00376F+H | 00386FH
003A70+ | 003B70+ | 003770+ | 003870+

DLC register 8 DLCR8 R/W ----XXXXe
003A71+1 | 003B71+ | 003771+ | 003871+
003A72+ | 003B72+ | 003772+ | 003872+

DLC register 9 DLCR9 R/W ----XXXXs
003A73w | 003B73x | 003773+ | 003873H
003A74+ | 003B74+ | 003774+ | 003874+

DLC register 10 DLCR10 R/W ----XXXXe
003A75+ | 003B75+ | 003775+ | 003875+
003A76+ | 003B76+ | 003776+ | 003876H

DLC register 11 DLCR11 R/W ----XXXXe
003A77+ | 003B77+ | 003777+ | 003877+
003A78+ | 003B78+ | 003778+ | 003878+

DLC register 12 DLCR12 R/W ----XXXXs
003A79+ | 003B79+ | 003779+ | 003879H
003A7A+ | 003B7A+ | 00377A+ | 00387AH

DLC register 13 DLCR13 R/W ----XXXXe
003A7B+ | 003B7B+ | 00377B+ | 00387BH
003A7CH | 003B7CH | 00377CH | 00387CH

DLC register 14 DLCR14 R/W ----XXXXe
003A7D+ | 003B7D+ | 00377DH | 00387DH
003A7EH | 003B7E+ | 00377E+ | 00387EH

DLC register 15 DLCR15 R/W ----XXXXs
003A7Fn | 003B7F+ | 00377F+ | 00387FH
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3. DC Characteristics
(Vec=5.0V £10%, Vss = DVss = AVss = 0.0 V, Ta= — 40 °C to +105 °C)
Pin Value

Parameter |Symbol Conditions Unit Remarks
y hame Min | Typ | Max

Pin inputs if

Vina — — 0.8Vece | — — V | Automotive input
levels are selected
“H” level Pin inputs if CMOS
input voltage | Vs — — 0.8 Vec | — — V | hysteresis input
levels are selected
RST input pin
(CMOS hysteresis)
Pin inputs if

Vica — — — — 10.5Vee | V |Automotive input
levels are selected
“L” level Pin inputs if CMOS
input voltage | Vs — — — — 10.2Vcc | V [hysteresis input
levels are selected

ViHe — — 0.7 Ve | — — V

RST input pin

Vim | — — — | 7 |98Vee] V| (cMOS hysteresis)

Maximum operating
frequency Fcp = 32 MHz, — 35 45 mA
normal operation

Maximum operating
frequency Fce = 32 MHz, — 55 65 mA
writing Flash memory

Operating frequency

lcc

lccs Fcp = 32 MHz, — 13 20 mA
sleep mode
Operating frequency

lcts Fcr =2 MHz, — 0.6 1.0 mA

time-base timer mode

Powersupply Operating frequency
current® Fcp = 32 MHz,
lcTspLL PLL timer mode, — 2.5 4 mA

External frequency =4 MHz
Operating frequency

lccL Fcp =8 kHz, Ta =+ 25 °C, — 120 | 270 LA
sub clock operation
Operating frequency
lcoLs Fcr =8 kHz, Ta=+ 25 °C, — 100 200 A
sub sleep operation
Operating frequency
lcet Fcp =8 kHz, Ta =+ 25 °C, — 90 180 A
watch mode

lccH Ta =+ 25 °C, stop mode — 80 170 A

(Continued)
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e Guaranteed PLL Operation Range

Internal operating clock frequency vs. Power supply voltage

5.5

Range of warranted PLL operation
4.0

AN

Normal operating range

Power supply voltage Vcc (V)

Internal clock fce (MHZ)

Notes : e For PLL 1 x only, use with tcp = 4 MHz or greater.

frequency.

¢ Refer to “5. A/D Converter (1) Electrical Characteristics” for details on the A/D converter operating

DS07-13750-4E FUﬁTSU
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(2) Reset input
(Vcc=5.0V £10%, Vss = AVss = 0.0 V, Ta= — 40 °C to +105 °C)

. Value )
Parameter Symbol | Pin name - Unit Remarks
Min Max
500 . ns Durmg_ normal
operation
In stop mode,
Reset input time | tast. RST | Oscillator oscillation time* + 16 top | — | ms | SUP clock mode,
sub sleep mode,
and watch mode
100 o us In time-base timer
mode

*: The oscillation time of the oscillator is the time taken to reach 90% of the amplitude. The oscillation time of a
crystal oscillator is between several ms and tens of ms. The oscillation time of a ceramic oscillator is between
hundreds of us and several ms. The oscillation time of an external clock is 0 ms.

Note : tcris the internal operating clock cycle time. (Unit : ns)

¢ During normal operation

| tRSTL |

RST
0.2Vce 0.2Vcc

* In stop mode, sub clock mode, sub sleep mode, watch mode, and power-on

tRsTL

A
Y

RST —
= 0.2 Vce 7/0.2 Vce

90 % of
Y
Internal |||||| |||||||||||||||||||||||||||||||
operating

Oscillator

clock oscillation time | 16tCP
Oscillation stabilization wait time
Execution of the instructions
Internal
reset
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(3) Power-on reset

(Voc=2.7V103.6 V, Vss = 0.0 V, Ta= — 40 °C to +105 °C)

Paramet symbol| _PIM | Conditi Value Unit Remark
arameter ymbo onditions - ni emarks
hame Min Max

Power supply rise time tr 0.05 30 ms

VCC _ " K K
Power off time torr 1 — ms Waiting time until

power-on
tR
2.7V
VCC
02V 0.2V 02V

toFF

Note : Extreme variations in power supply voltage may trigger a power-on reset. When the power
supply voltage is changed during operation, it is recommended that increases in the voltage
smoothed out as shown in the following diagram. The PLL clock of the device should not be
in use when varying the voltage. However, the PLL clock may continue to be used if the rate
of the voltage drop is 1 V/s or less.

Vce
50V j
"""""""""" It is recommended that rises
in voltage have a slope of
RAM data hold 50 mV/ms or less
ov Vss
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(7) Low voltage detection
(Vss=AVss =0.0 V, Ta=—-40 °C to +105 °C)
Value

Parameter Symbol | Pin name | Conditions - Unit Remarks
Min Typ Max

Flash memory
4.0 4.2 4.4 V | product, during

Detection voltage VoL VCC — voltage drop

Evaluation product,
during voltage drop

3.7 4.0 4.3 \

Flash memory
190 — — mV | product, during
Hysteresis width Vhys VCC — voltage rise

Evaluation product,
during voltage rise

0.1 — — \Y

Flash memory
-0.1 — +0.1 | V/us |product, dV/dt at low
voltage reset

Flash memory
Comeraum e | g | veo | —
9 0004 — | +0004| Vips | FANEE 2
detection/release

voltage

-0.1 — +0.02 | V/us |Evaluation product

Flash memory

. . — — 3.2 us | product, when
Detection delay time td — — dV/dt < 0.004 V/us

— — 35 us | Evaluation product

Internal reset
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(2) Definition of terms
Resolution : Analog changes that are identifiable by the A/D converter.
Non-Linear error : The deviation of the straight line connecting the zero transition point
(“00 0000 0000” «—— “00 0000 0001”) with the full-scale transition point
(111111 1110” «—“11 1111 1111”) from actual conversion characteristics.
Differential linear : The deviation from the ideal value of the input voltage needed to change the output code by
error 1 LSB.

Total error : The total error is the difference between the actual value and the theoretical value,
and includes zero-transition error/full-scale transition error and linear error.

Total error
3FFu T
3FEx -+ Actual conversion I \
| value > L
SFDx : : 1.5 LSB
2 g | . L {1LSBx (N-1)+0.5LSB}
> ' L
S /
© I<—><—h/
% Lo e - - .'\
a 004u T ! \\ Var
4 . ™ (Measured value
003 ' . Actual conversion| ( s
(0021 value
: . Ideal
0011 - -- characteristics
= <+0.5LSB
AVss AVRH
Analog input

Vnt— {1LSBXx (N—-1) +0.5LSB}

Total error for digital output N = 11.SB

[LSB]

1 LSB (Ideal) = AVR1HO£4AVSS V]

N : A/D converter digital output value

Vor (ldeal) = AVss + 0.5 LSB [V]

Vrst (Ideal) = AVRH - 1.5 LSB [V]

Vnrt : Voltage when the digital output changes from (N- 1) to N

(Continued)
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H ORDERING INFORMATION

Part number

Package

Remarks

MB90F922NCPMC
MB90F922NCSPMC
MB90922NCSPMC
MB90F923NCPMC
MB90F923NCSPMC
MB90F924NCPMC
MB90F924NCSPMC

120-pin plastic LQFP
(FPT-120P-M21)

MB90V920-101CR
MB90V920-102CR

299-pin ceramic PGA
(PGA-299C-A01)

For evaluation

68
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Corrected the part numbers;
MB90V920-101 -> MB90V920-101CR
MB90V920-102 -> MB90V920-102CR


