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Package / Case

Supplier Device Package
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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)
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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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FUJITSU SEMICONDUCTOR
DS07-13750-42

16-bit Microcontroller
CMOS

F2MC-16LX MB90920 Series

MB90F922NC/F922NCS/922NCS/F923NC/F923NCS/
MB90F924NC/F924NCS/V920-101/V920-102

B 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 FAMC-8L and FAMC-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.

B 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 x 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)

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/
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H PIN ASSIGNMENT
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Pin no. Pin name II?V‘:;E:‘“ Function
20 P73 L General-purpose output-only port
PWM2MO Stepping motor controller ch.0 output pin
1 P74 L General-purpose output-only port
PWM1P1 Stepping motor controller ch.1 output pin
75 P75 L General-purpose output-only port
PWM1M1 Stepping motor controller ch.1 output pin
73 P76 L General-purpose output-only port
PWM2P1 Stepping motor controller ch.1 output pin
24 P77 L General-purpose output-only port
PWM2MH1 Stepping motor controller ch.1 output pin
77 P80 L General-purpose output-only port
PWM1P2 Stepping motor controller ch.2 output pin
78 P81 L General-purpose output-only port
PWM1M2 Stepping motor controller ch.2 output pin
79 P82 L General-purpose output-only port
PWM2P2 Stepping motor controller ch.2 output pin
80 P83 L General-purpose output-only port
PWM2M2 Stepping motor controller ch.2 output pin
81 P84 L General-purpose output-only port
PWM1P3 Stepping motor controller ch.3 output pin
82 P85 . General-purpose output-only port
PWM1M3 Stepping motor controller ch.3 output pin
83 P86 L General-purpose output-only port
PWM2P3 Stepping motor controller ch.3 output pin
84 P87 L General-purpose output-only port
PWM2M3 Stepping motor controller ch.3 output pin
- P90 F General-purpose 1/O port
SEG22 LCD controller/driver segment output pin
03 P91 F General-purpose 1/0O port
SEG23 LCD controller/driver segment output pin
31 P94 5 General-purpose 1/O port
VO LCD controller/driver reference power supply pin
30 P95 G General-purpose 1/O port
V1 LCD controller/driver reference power supply pin
(Continued)
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Pin no. Pin name II?V‘:;E?“ Function
P96 General-purpose 1/O port
33 V2 G LCD controller/driver reference power supply pin
34 V3 — LCD controller/driver reference power supply pin
PCO General-purpose 1/O port
48 SINO J UART ch.0 serial data input pin
INT4 INT4 external interrupt input pin
PCA1 General-purpose 1/O port
49 SOT0 | UART ch.0 serial data output pin
INT5S INT5 external interrupt input pin
IN3 Input capture ch.3 trigger input pin
PC2 General-purpose 1/O port
50 SCKO | UART ch.0 serial clock 1/O pin
INT6 INT6 external interrupt input pin
IN2 Input capture ch.2 trigger input pin
PC3 General-purpose /O port
51 SIN1 J UART ch.1 serial data input pin
INT7 INT7 external interrupt input pin
5o PC4 | General-purpose 1/O port
SOT1 UART ch.1 serial data output pin
PC5 General-purpose /O port
53 SCK1 I UART ch.1 serial clock I/O pin
TRG 16-bit PPG ch.0 to ch.5 external trigger input pin
PC6 General-purpose 1/O port
54 PPGO | 16-bit PPG ch.0 output pin
TOT1 16-bit reload timer ch.1 TOT output pin
IN7 Input capture ch.7 trigger input pin
PC7 General-purpose 1/O port
55 PPG1 | 16-bit PPG ch.1 output pin
TINA1 16-bit reload timer ch.1 TIN input pin
ING Input capture ch.6 trigger input pin
o4 PDO J General-purpose 1/O port
SIN2 UART ch.2 serial data input pin
o5 PD1 | General-purpose 1/O port
SOT2 UART ch.2 serial data output pin

(Continued)
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(Continued)
Pin no. Pin name o ?y‘;:i:‘ it Function
o6 PD2 | General-purpose 1/O port
SCK2 UART ch.2 serial clock I/O pin
o7 PD3 J General-purpose 1/O port
SINS UART ch.3 serial data input pin
o8 PD4 | General-purpose 1/O port
SOT3 UART ch.3 serial data output pin
09 PD5 | General-purpose 1/O port
SCK3 UART ch.3 serial clock 1/O pin
30 PD6 | General-purpose /O port
TOT2 16-bit reload timer ch.2 TOT output pin
56 PEO | General-purpose I/O port
TOT3 16-bit reload timer ch.3 TOT output pin
5 PE1 | General-purpose 1/O port
TINS 16-bit reload timer ch.3 TIN input pin
64 PE2 | General-purpose 1/O port
SGO1 Sound generator ch.1 SGO output pin
62 RSTO N Internal reset signal output pin
65, 75, 85 DVCC — Power supply input pins dedicated for high current output buffer
66, 76, 86 DVSS — Power supply GND pins dedicated for high current output buffer
35 AVCC — A/D converter dedicated power supply input pin
38 AVSS — A/D converter dedicated power supply GND pin
36 AVRH — A/D converter Vref+ input pin. Vref- is fixed to AVSS.
89 MDO D Mode setting input pin. Connect to VCC pin.
88 MD1 D Mode setting input pin. Connect to VCC pin.
87 MD2 D/E™ Mode setting input pin. Connect to VSS pin.
17 c o External capacitor pin. _ o _
Connect a 0.1 uF capacitor between this pin and the VSS pin.
15, 105 VCC — Power supply input pins
16, 47, 106 VSS — GND power supply pins

*1 : For I/O circuit type, refer to “ B /O CIRCUIT TYPES”.

*2 : The I/O circuit type is D for Flash memory products and E for evaluation products.

DS07-13750-4E FU]oi)TSU 1
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* 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).

o 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
Vcce. The power supply for the high-current output buffer pins (DVce, 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 XOA 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 bitis located within the Flash memory region. The security function is activated by writing the protection
code 01+ to the security bit.

Do not write the value 01+ 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 - .
MB9OF922NCS 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 FU]OfTSU 19
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¢ Serial communication

In serial communication, reception of wrong data may occur due to noise or other causes. Therefore, design a
printed circuit board to prevent noise from occurring. Taking account of the reception of wrong data, detect errors
by measures such as adding a checksum to the end of data. If an error is detected, retransmit the data.

e Characteristic difference between flash device and MASK ROM device

In the flash device and the MASK ROM device, the electrical characteristic including current consumption, ESD,
latch-up, the noise characteristic, and oscillation characteristic, etc. is different according to the difference be-
tween the chip layout and the memory structure.

Reconfirm the electrical characteristic when the product is replaced by another product of the same series.

FUﬁTSU DS07-13750-4E
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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)
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Address Register name Symbol |Read/write| Resource name | Initial value
0000D4+ | Lower timer control status register 2 TMCSR2L R/W 16-bit 000000008
0000D5+ |Higher timer control status register 2 | TMCSR2H R/W reload timer2 | XXX10000s
0000D6H | Lower timer control status register 3 TMCSR3L R/W 16-bit 000000008
0000D7+ | Higher timer control status register 3 | TMCSR3H R/W reload timer 3 | XXX10000s
0000D8H | Lower sound control register 1 SGCRL1 R/W 000000008
. - Sound generator 1
0000D9+ | Higher sound control register 1 SGCRHA1 R/W OXXXX100s
0000DAH | Lower PPG3 control status register PCNTLS3 R/W 16-bit PPG3 000000008
0000DBH | Higher PPGS3 control status register PCNTHS3 R/W 000000018
0000DCH | Lower PPG4 control status register PCNTL4 R/W 16-bit PPG4 000000008
0000DDH | Higher PPG4 control status register PCNTH4 R/W 000000018
0000DEH | Lower PPG5 control status register PCNTL5 R/W 16-bit PPGS5 000000008
0000DFH |Higher PPG5 control status register PCNTHS5 R/W 000000018
000OEO+ | Serial mode register 2 SMR2 R/W, W 000000008
0000E1H | Serial control register 2 SCR2 R/W, W 000000008
0000E2+ | Reception/transmission data register 2 Brggi/ R/W 000000008
0000E3+ | Serial status register 2 SSR2 R/W, R UART 00001000s
0000E4+ Feggt‘:fg communication control ECCR2 | RW,R (HINSED2 ) h00000%x
0000E5H | Extended status control register 2 ESCR2 R/W 000001008
0000EG6+ | Baud rate generator register 20 BGR20 R/W 000000008
0000E7+ | Baud rate generator register 21 BGR21 R/W, R 000000008
000OE8H | Serial mode register 3 SMR3 R/W, W 000000008
0000E9H | Serial control register 3 SCR3 R/W, W 000000008
000OEA+ | Reception/transmission data register 3 ?322/ R/W 000000008
0000EBH | Serial status register 3 SSR3 R/W, R UART 000010008
0000ECH Feggt‘:fg communication control ECCR3 | RW,R (LINSED'3 ) 500000%x
0000EDH | Extended status control register 3 ESCRS3 R/W 000001008
000OEE+ |Baud rate generator register 30 BGR30 R/W 000000008
0000EFH | Baud rate generator register 31 BGR31 R/W, R 000000008
001FFO~ | Program address detection register 0 PADRO R/W XXXXXXXXs
001FF1+ | Program address detection register 1 PADRO R/W XXXXXXXXe
001FF2x | Program address detection register 2 PADRO R/W Address match | XXXXXXXXs
001FF3wx | Program address detection register 3 PADR1 R/W detection XXXXXXXXe
001FF4+ | Program address detection register 4 PADR1 R/W XXXXXXXXs
001FF5+ | Program address detection register 5 PADR1 R/W XXXXXXXXe
(Continued)
jee)
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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)

DS07-13750-4E

FUjiTSU 3


Corrected “Address: 003970H”.
Clock supervisor control register -> (Disabled)


H CAN CONTROLLERS

The CAN controller has the following features :
¢ Conforms to CAN Specification Version 2.0 Part A and B

e Supports transmission/reception in standard frame and extended frame formats
Supports transmission of data frames by receiving remote frames
16 transmission/reception message buffers

e 29-bit ID and 8-byte data
¢ Multi-level message buffer configuration

buffer as ID acceptance mask
¢ 2 acceptance mask registers in either standard frame format or extended frame formats
* Bit rate programmable from 10 kbps to 2 Mbps (when input clock is at 16 MHz)

MB90920 Series
e

List of Control Registers(1)

Provides full-bit comparison, full-bit mask, acceptance register 0/acceptance register 1 for each message

Address
Register Abbreviation | Access | Initial Value
CANO CANT1 CAN2 CAN3
003CO00H | 003D00H | O03EOQ0H | 003FO0H ) 00---0008
Control status register CSR R/W, R
003CO01+ | 003D01+ | 003EO01H | 003FO1H 0----0-1s
003002H 003D02H 003E02H OOSFOZH Last event indicator ________ B
i LEIR R/W
003C03x | 003D03+ | 003E03H | 003F03k | register 000-0000s
003CO04+ | 003D04+ | 003E04+ | 003F04H
RX/TX error counter RTEC R 00000000s
003C05+ | 003D05+H | 003E05H | 003FO05H 000000008
003C06H | 003D06+H | O03EO6H | O03F06H | ) 11111118
Bit timing register BTR R/W
003CO07+ | 003D07+ | 003EQ07H | 003FO07H 111111118
o
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B ELECTRICAL CHARACTERISTICS
1. Absolute Maximum Ratings

Rating )
Parameter Symbol - Unit Remarks
Min Max
Vee Vss —0.3 | Vss+6.0 \Y%

AVce Vss—0.3 | Vss+6.0 V | AVce = Vec*?
Power supply voltage™!

AVRH | Vss—0.83 | Vss+6.0 V | AVcc 2 AVRH*?

DVce Vss —0.3 | Vss+6.0 V | DVcc = Vec*?
Input voltage™! Vi Vss —0.3 | Vec + 0.3 vV "3
Output voltage™! Vo Vss —0.3 | Vec + 0.3 \Y
Maximum clamp current lcLamp -4 +4 mA |*7
Total maximum clamp current | Z| lorave | — 40 mA |*7
“L” level maximum lov — 15 mA |Except P70 to P77 and P80 to P87
output current™ lote — 40 mA | P70 to P77 and P80 to P87
“L” level average output loLav — 4 mA | Except P70 to P77 and P80 to P87
current*s loLavz — 30 mA |P70 to P77 and P80 to P87
“L” level maximum Zlos — 100 mA | Except P70 to P77 and P80 to P87
total output current Tlote — 330 mA | P70 to P77 and P80 to P87
“L” level average total ZloLavi — 50 mA |Except P70 to P77 and P80 to P87
output current SloLavz — 250 mA | P70 to P77 and P80 to P87
“H” level maximum lon1*4 — -15 mA | Except P70 to P77 and P80 to P87
output current lom2*4 — -40 mA | P70 to P77 and P80 to P87
“H” level average loHav1*S — -4 mA | Except P70 to P77 and P80 to P87
output current loHAV2*® — -30 mA |[P70 to P77 and P80 to P87
“H” level maximum ZloH1 — -100 mA | Except P70 to P77 and P80 to P87
total output current Slonz — -330 mA | P70 to P77 and P80 to P87
“H” level average total ZloHav1*® — -50 mA | Except P70 to P77 and P80 to P87
output current YloHav2*® — -250 mA | P70 to P77 and P80 to P87
Power consumption Po — 625 mW
Operating temperature Ta -40 + 105 °C
Storage temperature Tsta - 55 +150 °C

*1 : The parameter is based on Vss = AVss = DVss = 0.0 V.

*2 : AVcc, AVRH must not exceed Vec, and AVRH must not exceed AVce.
When using an evaluation product, DVcc must not exceed Vcc (however, DVce 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, lcLave is the applicable
rating instead of V..

*4 : Maximum output current is defined as the peak value of current through any one of the corresponding pins.
(Continued)
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2. Recommended Operating Conditions
(Vss =DVss = AVss = 0.0 V)

Value .
Parameter | Symbol - Unit Remarks
Min Max
4.0 55 Vv The low voltage detection reset operates when the power
Vee ) ) supply voltage reaches 4.2V + 0.2 V.
Power supply — -
voltage AVcc Maintain stop operation status
DVece 4.4 5.5 V | The low voltage detection reset operates when the power
supply voltage reaches 4.2V £ 0.2 V.
Use a ceramic capacitor or other capacitor of equivalent
Smoothing Cs 0.1 10 uF frequency characteristics. Use a capacitor with a capaci-
capacitor* ) ) tance greater than this capacitor as the bypass capacitor for
the Vcc pin.
Operating Ta —40 | +105 | °C
temperature

* . Refer to the following diagram for details on the connection of the smoothing capacitor Cs.

* C pin connection diagram

e VSS DVSS AVSS

7T

WARNING: The recommended operating conditions are required in order to ensure the normal operation of
the semiconductor device. All of the device's electrical characteristics are warranted when the
device is operated within these ranges.

Always use semiconductor devices within their recommended operating condition ranges.
Operation outside these ranges may adversely affect reliability and could result in device failure.
No warranty is made with respect to uses, operating conditions, or combinations not represented
on the data sheet. Users considering application outside the listed conditions are advised to contact
their representatives beforehand.
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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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4. AC Characteristics

(1) Clock timing

(Vec =5.0 V £10%, Vss = DVss = AVss = 0.0 V, Ta=-40 °C to +105 °C)

. Condi- Value .
Parameter Symbol |Pinname| . - Unit Remarks
tions | Min | Typ | Max
1/2 (PLL stopped)
3 — 16 | MHz|When using the
oscillator circuit
1/2 (PLL stopped)
3 — 32 | MHz|When using an external
clock
Fc X0, X1 4 — 32 | MHz|PLL multiplied by 1
lock f
Clock frequency 3 — | 16 |MHz|PLL multiplied by 2
3 — 10.7 | MHz|PLL multiplied by 3
3 — 8 MHz | PLL multiplied by 4
3 — 5.33 |MHz | PLL multiplied by 6
3 — 4 MHz | PLL multiplied by 8
Fic X0A, X1A — |32.768| — |kHz
— | e25 | — | 333 | ns |Whenusingan
_ tovL X0, X1 oscillator
Clock cycle time 31.25 — 333 ns |External clock input
teve XO0A, X1A — 30.5 — us
Use duty ratio of
In%?rt] clock pulse Pam, P X0 > o — | ™ |50% 3% as a guideline
Wi
PwiH, Pwee XO0A — 15.2 — us
I_nput clock . ter, tof X0 o o 5 ns When using an external
rise and fall time clock signal
Using main clock
Internal operating Fep — 1.5 — 32 |MHz (PLI? clock)
clock frequency -
Fiep — — 8.192 — | kHz | Using sub clock
Using main clock
Internal operating tee — 3125 | — 666 | ns (PLIfJ clock)
clock cycle time -
tiep — — 122.1 — us | Using sub clock

DS07-13750-4E
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(Continued)

Base oscillator frequency vs. Internal operating clock frequency

32

Internal clock fce (MHZ)
3

15 LG

P i i
3456 8 10125 16 20 25 32
Base oscillator clock Fce (MHz)

*1: When the PLL multiplier is x 1, x 2, x 3 or x 4 and the internal clock is 20 MHz < fcr < 32 MHz, set
DIV2 bit = “17*4, CS2 bit = “1” in the PSCCR register.
[Example] When using a base oscillator frequency of 24 MHz at PLL x 1 :
CKSCR register : CS1 bit = “0”, CSO0 bit =“0”
PSCCR register : DIV2 bit =“1"*4,CS2 bit =*“1”
[Example] When using a base oscillator frequency of 6 MHz at PLL x 3 :
CKSCR register : CS1 bit =“17, CSO0 bit =“0”
PSCCR register : DIV2 bit =“1"*4, CS2 bit =“1”

*2 1 When the PLL multiplier is x 2 or x 4 and the internal clock is 20 MHz < fce < 32 MHz, the following
settings are also supported.
PLL x2: CKSCR register : CS1 bit = “0”, CSO0 bit = “0”
PSCCR register : DIV2 bit =“0"*4, CS2 bit = “0”
PLL x4 : CKSCR register : CS1 bit = “0”, CSO0 bit = “1”
PSCCR register : DIV2 bit =“0"*4, CS2 bit = “0”

*3 : When the PLL multiplier is setto x 6 or x 8 set “DIV2 bit = “0"** CS2 bit =“1”

and “PLL2 bit = 1” in the PSCCR register.

[Example] When using a base oscillator frequency of 4 MHz at PLL x 6 :
CKSCR register : CS1 bit =“17, CS0 bit =“0"
PLLOS register : DIV2 bit =“0"*4, CS2 bit =“1”

[Example] When using a base oscillator frequency of 3 MHz at PLL x 8 :
CKSCR register : CS1 bit =“1", CSO0 bit =“1"
PLLOS register : DIV2 bit =“0"*4, CS2 bit =“1”

*4 : The DIV2 bit is assigned to bit 9 of the PSCCR register and the CS2 bit is assigned to bit 8 of the PSCCR
register. Both bits have a default value of “0”.
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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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B PACKAGE DIMENSION

120-pin plastic LQFP Lead pitch 0.50 mm
Package width x 16.0 x 16.0 mm
package length

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Weight 0.88 g
(FPT-120P-M21) Code P-LFQFP120-16x16-0.50
(Reference) ’
120-pin plastic LQFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-120P-M21) Resin protrusion is +0.25(.010) MAX(each side).

Note 2) Pins width and pins thickness include plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.
18.00+0.20(.709+.008)SQ

+0.40 ( +016

*16.00 010 (.630 705 ) SQ

HAARAAARAAARAAARAAARAAARAAAAAR

O OE®

®)
i

= = [=[0.08(.003) fogt;ug of ‘A'pat }
== — 40.20 I
% % i ( 1022 ;)gé;) (Mounting height) i
= = | |
= INDEX = } }
= OE " || o8 |
= == \\‘ A } / 4 ‘
R LR R LR R / S 0.10£0.05 !
LEAD No.(1) | (004+.002) |
0500020) 0.22:0.0 (= oerson 0.14572% | _0.60:0.15 (Stand off) |
.50(. ” .08(. +.002 I (. +,

(.009=.002) ( .0067%%) | (0242.006) 025(010) |

\
,,,,,,,,,,,,,,,,,, |

Dimensions in mm (inches).
© 2002-2010 FUJITSU SEMICONDUCTOR LIMITED F1200335-c-4-7 Note: The values in parentheses are reference values.

Please check the latest package dimension at the following URL.
http://edevice.fujitsu.com/package/en-search/
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FUJITSU SEMICONDUCTOR LIMITED

Nomura Fudosan Shin-yokohama Bldg. 10-23, Shin-yokohama 2-Chome,

Kohoku-ku Yokohama Kanagawa 222-0033, Japan

Tel: +81-45-415-5858
http://jp.fujitsu.com/fsl/en/

For further information please contact:

North and South America

FUJITSU SEMICONDUCTOR AMERICA, INC.
1250 E. Arques Avenue, M/S 333

Sunnyvale, CA 94085-5401, U.S.A.

Tel: +1-408-737-5600 Fax: +1-408-737-5999
http://us.fujitsu.com/micro/

Europe

FUJITSU SEMICONDUCTOR EUROPE GmbH
Pittlerstrasse 47, 63225 Langen, Germany

Tel: +49-6103-690-0 Fax: +49-6103-690-122
http://emea.fujitsu.com/semiconductor/

Korea

FUJITSU SEMICONDUCTOR KOREA LTD.

206 Kosmo Tower Building, 1002 Daechi-Dong,
Gangnam-Gu, Seoul 135-280, Republic of Korea
Tel: +82-2-3484-7100 Fax: +82-2-3484-7111
http://kr.fujitsu.com/fmk/

Asia Pacific

FUJITSU SEMICONDUCTOR ASIA PTE. LTD.

151 Lorong Chuan,

#05-08 New Tech Park 556741 Singapore

Tel : +65-6281-0770 Fax : +65-6281-0220
http://www.fujitsu.com/sg/services/micro/semiconductor/

FUJITSU SEMICONDUCTOR SHANGHAI CO., LTD.
Rm. 3102, Bund Center, No.222 Yan An Road (E),
Shanghai 200002, China

Tel : +86-21-6146-3688 Fax : +86-21-6335-1605
http://cn.fujitsu.com/fss/

FUJITSU SEMICONDUCTOR PACIFIC ASIA LTD.
10/F., World Commerce Centre, 11 Canton Road,
Tsimshatsui, Kowloon, Hong Kong

Tel : +852-2377-0226 Fax : +852-2376-3269
http://cn.fujitsu.com/fsp/

All Rights Reserved.

levels and other abnormal operating conditions.

Specifications are subject to change without notice. For further information please contact each office.

The contents of this document are subject to change without notice.

Customers are advised to consult with sales representatives before ordering.

The information, such as descriptions of function and application circuit examples, in this document are presented solely for the purpose
of reference to show examples of operations and uses of FUJITSU SEMICONDUCTOR device; FUIITSU SEMICONDUCTOR does not
warrant proper operation of the device with respect to use based on such information. When you develop equipment incorporating the device
based on such information, you must assume any responsibility arising out of such use of the information.

FUJITSU SEMICONDUCTOR assumes no liability for any damages whatsoever arising out of the use of the information.

Any information in this document, including descriptions of function and schematic diagrams, shall not be construed as license of the use
or exercise of any intellectual property right, such as patent right or copyright, or any other right of FUJIITSU SEMICONDUCTOR or
any third party or does FUJITSU SEMICONDUCTOR warrant non-infringement of any third-party's intellectual property right or other
right by using such information. FUJIITSU SEMICONDUCTOR assumes no liability for any infringement of the intellectual property
rights or other rights of third parties which would result from the use of information contained herein.

The products described in this document are designed, developed and manufactured as contemplated for general use, including without
limitation, ordinary industrial use, general office use, personal use, and household use, but are not designed, developed and manufactured
as contemplated (1) for use accompanying fatal risks or dangers that, unless extremely high safety is secured, could have a serious effect to
the public, and could lead directly to death, personal injury, severe physical damage or other loss (i.e., nuclear reaction control in nuclear
facility, aircraft flight control, air traffic control, mass transport control, medical life support system, missile launch control in weapon
system), or (2) for use requiring extremely high reliability (i.e., submersible repeater and artificial satellite).

Please note that FUJITSU SEMICONDUCTOR will not be liable against you and/or any third party for any claims or damages arising in
connection with above-mentioned uses of the products.

Any semiconductor devices have an inherent chance of failure. You must protect against injury, damage or loss from such failures by
incorporating safety design measures into your facility and equipment such as redundancy, fire protection, and prevention of over-current

Exportation/release of any products described in this document may require necessary procedures in accordance with the regulations of
the Foreign Exchange and Foreign Trade Control Law of Japan and/or US export control laws.
The company names and brand names herein are the trademarks or registered trademarks of their respective owners.

Edited: Sales Promotion Department



