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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"

https://www.e-xfl.com/product-detail/infineon-technologies/mb90922ncspmc-gs-115el
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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.
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Type

Circuit

Remarks

MWy

'@o— CMOS hysteresis input

Pull-down resistor

Input-only pin (with pull-down
resistance)
* Attached pull-down resistance:
approx. 50 kQ
* CMOS hysteresis input
(Vin/ViL = 0.8 Vee/0.2 Vee)

Note: The MD2 pin of the evaluation
products uses this circuit type.

»—WV—D— LCD input
I_D_[>o_ CMOS hysteresis input

Standby control signal or

LCD input enable signal
Automotive input
Standby control signal or

LCD input enable signal

LCD output common general-
purpose port
* CMOS output
(low/loL = £ 4 mA)
e Hysteresis input
(Vii/ViL = 0.8 Vce/0.2 Vec)
¢ Automotive input
(Viv/ViL = 0.8 Vee/0.5 Vee)

LCDC reference power supply

input

|_D_I>O_ CMOS hysteresis input

Standby control signal or

1

LCD output switching signal

Do—[>o— Automotive input

Standby control signal or

LCD output switching signal

LCDC reference power supply com-
mon general-purpose port
* CMOS output (loH/lo.= £4 mA)
* CMOS hysteresis input
(ViH/ViL = 0.8 Vce/0.2 Vee)
e Automotive input
(Vin/ViL = 0.8 Vce/0.5 Vee)

DS07-13750-4E
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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


Added the following items;
• Serial communication
• Characteristic difference between flash device and
MASK ROM device
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H /O MAP

Address Register name Symbol |Read/write| Resource name | Initial value
000000+ |Port O data register PDRO R/W Port 0 XXXXXXXXs
000001+ |Port 1 data register PDR1 R/W Port 1 XXXXXXXXs
000002+ |Port 2 data register PDR2 R/W Port 2 XXXXXXXXs
000003+ |Port 3 data register PDR3 R/W Port 3 XXXXXXXXs
000004+ |Port 4 data register PDR4 R/W Port 4 XXXXXXXXs
000005+ |Port 5 data register PDR5 R/W Port 5 XXXXXXXXs
000006+ |Port 6 data register PDR6 R/W Port 6 XXXXXXXXs
000007+ |Port 7 data register PDR7 R/W Port 7 XXXXXXXXs
000008+ |Port 8 data register PDR8 R/W Port 8 XXXXXXXXs
000009+ |Port 9 data register PDR9 R/W Port 9 XXXXXXXXs
O000oA (Disabled)

00000CH | Port C data register PDRC R/W Port C XXXXXXXXe
00000D+ | Port D data register PDRD R/W Port D XXXXXXXXs
00000E+ | Port E data register PDRE R/W Port E XXXXXXXXe
00000FH (Disabled)

000010+ |Port O direction register DDRO R/W Port 0 000000008
000011+ |Port 1 direction register DDR1 R/W Port 1 XX000000s
000012+ | Port 2 direction register DDR2 R/W Port 2 000000XXe
000013n |Port 3 direction register DDRS3 R/W Port 3 000000008
000014+ |Port 4 direction register DDR4 R/W Port 4 000000008
000015+ |Port 5 direction register DDR5 R/W Port 5 000000008
000016+ |Port 6 direction register DDR6 R/W Port 6 000000008
000017+ |Port 7 direction register DDR7 R/W Port 7 000000008
000018+ | Port 8 direction register DDR8 R/W Port 8 000000008
000019+ |Port 9 direction register DDR9 R/W Port 9 X0000000s
00001A+ | Analog input enable ADERG6 R/W Port 6, A/D 11111111e
00001BH (Disabled)

00001CH | Port C direction register DDRC R/W Port C 000000008
00001Dw | Port D direction register DDRD R/W Port D X0000000s
00001EH | Port E direction register DDRE R/W Port E XXXXX000s
00001FH (Disabled)

000020+ |Lower A/D control status register ADCSO0 R/W 000XXXXO0s
000021+ |Higher A/D control status register ADCS1 R/W 0000000Xs
000022+ |Lower A/D control status register ADCRO R A/D converter 000000008
000023+ |Higher A/D data register ADCR1 R XXXXXX00s

(Continued)
[c®)
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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
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
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
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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(Continued)
EPOS Interrupt vector '"ter::git,sfgr"tr°' Priority
Interrupt source correspondin 2
P 9 Number Address ICR Address

UART 1 RX © #37 | 251 | FFFF68H High

ICR13 | 0000BDx*!
UART 1 TX #38 | 261 | FFFF64n
UART 0 RX #39 | 271 | FFFF60H

ICR14 | O000BEH*'
UART 0 TX #40 | 28+ | FFFF5CH

Flash memory status
Delay interrupt generator module

#41 | 294 | FFFF58+
ICR15 | 0000BFH*'
#42 | 2An | FFFF54+ Low

X|x|>| O] >

© : Usable, and has expanded intelligent I/O services (EI20OS) stop function

O :Usable

/\ : Usable when interrupt sources sharing ICR are not in use

x :Unusable

*1 : e Peripheral functions that share the ICR register have the same interrupt level.

o If the expanded intelligent I/O service (EI?OS) is used with peripheral functions that share the ICR register,
only one of the peripheral functions that share the register can be used.
¢ When the expanded intelligent I/O service (EI20S) is specified for one of the peripheral functions that shares

the ICR register, interrupts cannot be used from the other peripheral functions that share the register.
*2 : Priority applies when interrupts of the same level are generated.
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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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(Vec=5.0V £10%, Vss = DVss = AVss = 0.0 V, Ta= — 40 °C to +105 °C)

DS07-13750-4E
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Value
Parameter Symbol| Pin name Conditions - Unit| Remarks
Min Typ | Max
Inout leakage Vec=DVcec=AVcc=
Cu‘?rem 9 L |Allinputpins |55V, — — | 10 |pA
Vss< Vi< Vce
All pins except
VCC, VSS,
Inbut DVCC,DVSS,
put Cni |AVCC, AVSS, — — — | 15 | pF
capacitance 1 C
P70 to P77,
P80 to P87
. P70 to P77,
Input capacitance 2| Cinz P80 to P87 — — — 45 pF
Pull-up resistance Rur |RST — 25 50 100 | kQ
Excluding
Pull-down Roown | MD2 — — | — | 100 | ke |Hash
resistance memory
product
All pins except _
Generaburbose | Vow |P7Ot0P77, |/ 4SV: Veo-05| — | — | v
b 9 P80to P87 | T ™
Stepping motor P70 to P77, Vec=4.5V,
output “H’ voltage | YO |P80to P87  |lon=—-30.0 mA Veo-08| — | — |V
All pins except _
Set”eﬁtf?‘\’lgﬁgsee Vour  |P70 to P77, |\/CC—_4465n¥A — — | 04 | v
el g P80to P87 |7
Stepping motor P70 to P77, Vec =45V,
output “L” voltage Vo 1pgoto P87 |loL=30.0 mA — — | 055V
PWM1Pn, ~
Stepping motor PWM1Mn, IVCC___L;'(S) (\)/ m A
output phase AVor | PWM2Pn, on=—oUY A, — — | 90 |mv
variation “H” PWM2Mn maximum deviation
’ Vohz
n=0to3
PWM1Pn, ~
Stepping motor PWM1Mn, IVCC__s?)'g\é]’ A
output phase AVoL |PWM2Pn, or = I - — — 90 |[mV
variation “L” PWM2Mn maximum deviation
’ Vorz
n=0to 3
Between VO Evaluation
and V1, 50 100 | 200 | ko product
LCD internal R Between V1 .
divider resistance 0 land V2, Flash
Between V2 8.75 125 | 17.0 | kQ |memory
and V3 product
(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

(Continued)
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(4) UARTO0/1/2/3 (LIN/SCI)
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e Bit setting: ESCR0/1/2/3:SCES=0, ECCR0/1/2/3:SCDE=0
(Ve =5.0 V£10 %, Vss = AVss = 0.0 V, Ta= — 40 °C to +105 °C)

Value
Parameter Symbol Pin name Conditions - Unit
Min Max
Serial clock cycle time tscve SCKO to SCK3 5 tep — ns
: SCKO to SCK3 i
SCK | — SOT delay time tsLovi > | Internal shift clock - 50 +50 ns
y SOTO to SOT3 | mode output pin

Valid SIN — SCK T tvs | SCKO to SCK3, |Ct=80PF+1TTL | tco + 80 — ns

SCK T — valid SIN hold time tsaxi | SINOto SIN3 0 — ns

Serial clock “L” pulse width tsLsH 3tcr —tr — ns
SCKO to SCK3

Serial clock “H” pulse width tsHsL tecr + 10 — ns
. SCKO to SCKS,

SCK | — SOT delay time tsLove SOTO to SOT3 | External shift clock — 2tcr+60 | ns

- mode output pin

Valid SIN — SCK T tivsie | SCKO to SCKS3, CL =80 pF + 1TTL 30 — ns

SCK T — valid SIN hold time tsuxe | SINOto SIN3 top + 30 — ns

SCK | time tr — 10 ns
- SCKO to SCK3

SCK T time tr — 10 ns

Notes : e 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.

o tcr is the internal operating clock cycle time. Refer to “ (1) Clock timing”.
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e Bit setting: ESCR0/1/2/3:SCES=1, ECCR0/1/2/3:SCDE=0
(Vcc =5.0 V£10%, Vss = AVss = 0.0 V, Ta= — 40 °C to +105 °C)

Value
Parameter Symbol Pin name Conditions - Unit
Min Max
Serial clock cycle time tscve SCKO to SCK3 5 tep — ns
. SCKO to SCK3, |nt | shift clock
SCK T — SOT delay time tsHowi nternal shiit cloc - 50 +50 ns
y SOTO to SOT3 | mode output pin

Valid SIN — SCK | tvs | SCKO to SCK3, |C-=80PF+1TTL | tcp + 80 — ns

SCK | — valid SIN hold time tsuxs | SINOto SIN3 0 — ns

Serial clock “H” pulse width tshsL 3tcr —tr — ns
- - SCKO to SCK3

Serial clock “L” pulse width tsLsH tecr +10 — ns
. SCKO to SCKS3,

SCK T — SOT delay time tsHove | 'S0 10 SOTS | External shift clock — 2tcr+60 | ns

: mode output pin

Valid SIN — SCK | tvsie | SCKO to SCK3, | ¢, - 80 oF + 1TTL 30 — ns

SCK | — valid SIN hold time tsuxe | SINOto SIN3 top + 30 — ns

SCK | time tr — 10 ns
- SCKO to SCK3

SCK T time tr — 10 ns

Notes : e 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.

o tcr is the internal operating clock cycle time. Refer to “ (1) Clock timing”.
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(5) Timer input timing
(Vce =5.0 V£10%, Vss = AVss = 0.0 V, Ta =—40 °C to +105 °C)

Value
Parameter Symbol Pin name Conditions - Unit
Min Max
. triwn TINO, TINT1,
Input pulse width — INO to IN3 — 4 tcp — ns

Note : tcr is the internal operating clock cycle time. Refer to “ (1) Clock timing”.

* Timer input timing

——— tTTIWH———> tmiwL

TINO, TIN1 Vi Vi \ /
INO to IN3 \ v viL
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* Notes on the external impedance and sampling time of analog inputs

MB90920 Series

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 uF to the analog input pin.

* Analog input equivalent circuit

Analog input oo

Note : The values are reference values.

Wy J_
C

During sampling : ON

MB90V920-101/102
45V <AVec£5.5V:2.0kQ (Max) 14.4 pF (Max)
40V <AVecc<£4.5V:8.2kQ (Max) 14.4 pF (Max)

J

MB90F922NC/F922NCS/ F923NC/F923NCS/F924NC/F924NCS
MB90922NCS
R
45V <AVcc<55V:26kQ (Max) 8.5pF (Max)
40V <AVcc<45V:12.1kQ (Max) 8.5 pF (Max)

Comparator

C
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MB90920 Series

* The relationship between the external impedance and minimum sampling time
* At45V <AVcc <55V
(External impedance = 0 kQ2 to 100 kQ) (External impedance = 0 kQ to 20 kQ)
MB90V920-101/102 MB90V920-101/102
_ 1o 7R P 20 /AL D
o 9 MBIOF922NC/FO22NCS/922NCS/ o 18 MBYOF922NC/F922NCS/922NCS/
X 80 / MB90F923NC/F923NCS/ X 16 MB90F923NC/F923NCS/
® // | MB90F924NC/F924NCS © MB9OF924NC/F924NCS
o 70 o 14
g 60 I/ 5 I/
g 12
o // ko] //
8_ 50 8- 10 //
E 40— E 8
< 90 < 6
o} / o /
0 5 10 15 20 25 30 35 0 1t 2 3 4 5 6 7 8
Minimum sampling time [us] Minimum sampling time [us]
* At40V <AVcc <45V
(External impedance = 0 k<2 to 100 kQ) (External impedance = 0 kQ to 20 kQ)
100 MB9OV920-101/102 0 MB90V920-101/102 I
= | [T ]
S 9 MBLOFQZLNC/F922NCS/922NCS/ = 18 / MB9OF922NC/F922NCS/922NCS/
= g MB9OF923NC/F923NCS/ 2 16 MBYOF923NC/F923NCS/
S // MBooF924NC/F924NCS ® 14 // | MB9OF924NC/Fa24NCS
c o
I 60 //// S 12 7
© 50 3 10 ]
€ 40 g‘ 8 //
-c_:s 30 7 % 6 /i
CIEJ 20 / c 4
10 / £ 2
w 0 L 0
0 5 10 15 20 25 30 35 0 1 2 3 4 5 6 7 8
Minimum sampling time [us] Minimum sampling time [us]

e About errors
As |AVRH - AVss| becomes smaller, the relative errors grow larger.
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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.
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