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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-233el

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong


https://www.e-xfl.com/product/pdf/mb90922ncspmc-gs-233e1-4458915
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

MB90920 Series

Type Circuit Remarks
H A/D converter input common
general-purpose port
P-c;il |—— Pout « CMOS output
(low/lor = = 4 mA)
N-cr:; |— Nout » CMOS hysteresis input
. (Vin/ViL = 0.8 Vce/0.2 Vo)
A D Analog input * Automotive input
= (Vin/ViL = 0.8 Vee/0.5 Vec)
D_[>o_ CMOS hysteresis input
|_ Standby control signal or
analog input enable signal
1 Automotive input
|_ Standby control signal or
analog input enable signal
I General-purpose port
* CMOS output (loH/lo. = £ 4 mA)
P'qull Pout ¢ CMOS hysteresis input
(Vi/ViL = 0.8 Vce/0.2 Vee)
N'Cg Nout  Automotive input
(Vin/ViL = 0.8 Vee/0.5 Vec)
D_[>o_ CMOS hysteresis input
I_ Standby control signal
D_[>°_ Automotive input
I_ Standby control signal
J General-purpose port (serial input)
P-ch Pout ¢ CMOS output (loH/lo. = +4 mA)
* CMOS hysteresis input
N-ch Nout (VIH/VIL =0.8 Vcc/0.2 VCC)
e CMOS input (SIN)
(Vi/ViL = 0.7 Vce/0.3 Vee)
r@o—>o— CMOS hysteresis input « Automotive input
Standby control signal (Vi/ViL = 0.8 Vec/0.5 Vee)
_Eo—>o— Automotive input
I_ Standby control signal
_D—>of CMOS input (SIN)
I_ Standby control signal
(Continued)
[c®)
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MB90920 Series

(Continued)
Type Circuit Remarks
N , N-ch open-drain pin
Evaluation product Flash memory product loL = 4 mA
P-ch
N-ch If Nout N-ch Nout
O Input-only pin
L Automotive input

W l@o— Automotive input (Vii/ViL = 0.8 Vec/0.5 Vec)

P LCDC output pin (COM pin)
LCDC output
N-ch
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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
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MB90920 Series
e

H MEMORY MAP

000000H 000000H
Peripheral area Peripheral area
0000FOH 0000EFH
000100H 000100H
Register Register
RAM area RAM area
(13.5 Kbytes) Address #3
003700H 003700H _—
Peripheral area Peripheral area
004000H 004000H
RAM area RAM area
(16 Kbytes) Address #2
008000H 008000H
ROM area ROM area
(FF bank image) (FF bank image)
010000H 010000H
F80000H
Address #1
ROM area* ROM area*
[ : Internal access
FFFFFFH FFFFFFH = : Internal access prohibited
MB90V920 (Evaluation product) MB90F922 / MB90922
MB90F923 / MB90F924
ROM (Flash) RAM
Parts No. capacitance | capacitance Address #1 Address #2 Address #3
MB90F922NC/F922NCS/922NCS 256 Kbytes 10 Kbytes FCO0000~ 0040001 002900+
MB90F923NC/F923NCS 384 Kbytes 16 Kbytes FAO000H 004A00H 003700~
MB90F924NC/F924NCS 512 Kbytes 24 Kbytes F80000+ 006A00H 003700~

* : Evaluation products do not contain internal ROM. Treat this address as the ROM decode area used by the tools.

Note: To select models without the ROM mirror function, refer to the “ROM Mirror Function Selection Module” in
Hardware Manual. The image of the ROM data in the FF bank appears at the top of the 00 bank, in order
to enable efficient use of small C compiler models. The lower 16-bits of the FF bank addresses are allocated
to the same addresses as the lower 16-bits of the 00 bank, making it possible to reference tables in ROM
without declaring the “far” modifier with the pointers. For example, when an access is made to the address
00CO000w, the actual address to be accessed is FFC000x in ROM. Because the size of the FF bank ROM

area exceeds 32 Kbytes, it is not possible to view the entire region in the 00 bank image. Therefore because
the ROM data from FF8000+ to FFFFFFH appears in the image from 008000+ to 00FFFFw, itis recommended
that ROM data tables be stored in the area from FF8000n to FFFFFFH.

22
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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)
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MB90920 Series
e

(Continued
Address Register name Symbol |Read/write| Resource name | Initial value
003998+ ] XXXXXXXXB
PWM1 compare register 3 PWC13 R/W
003999+ XXXXXXXXB
00399AH i XXXXXXXXB
PWM2 compare register 3 PWC23 R/W Stepping motor
00399BH controller 3 XXXXXXXXs
00399CH | PWM1 select register 3 PWS13 R/W 000000008
00399DH | PWM2 select register 3 PWS23 R/W X0000000s
00399EH
to (Disabled)
0039A5H
0039A6+ | Flash write control register 0 FWRO 000000008
- - R/W Flash I/F
0039A7H | Flash write control register 1 FWR1 000000008
0039A8H
to (Disabled)
0039BFH
0039CO0H
to Area reserved for CAN Controller 2. Refer to “@ CAN CONTROLLERS”
0039DFH+
0039EO0H
to Area reserved for CAN Controller 3. Refer to “@ CAN CONTROLLERS”
0039FFH
003AQ00H
to Area reserved for CAN Controller 0. Refer to “@ CAN CONTROLLERS”
003AFFH
003B0O0H
to Area reserved for CAN Controller 1. Refer to “@ CAN CONTROLLERS”
003BFFH
003CO00H
to Area reserved for CAN Controller 0. Refer to “@ CAN CONTROLLERS”
003CFFH
003DO00H
to Area reserved for CAN Controller 1. Refer to “@ CAN CONTROLLERS”
003DFFH
O03EQ0H
to Area reserved for CAN Controller 2. Refer to “@ CAN CONTROLLERS”
O03EFFH
003FO00+
to Area reserved for CAN Controller 3. Refer to “@ CAN CONTROLLERS”
O03FFFH
o
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MB90920 Series
e

List of Message Buffers (ID Registers)

Address Realst Abbre- | Initial Val
egister . an ccess nitial vaiue
CANO CAN1 CAN2 CAN3 g viation
003A00+ | 003B00OH | 003700+ | 003800+ XXXXXXXXs
to to to to General-purpose RAM — R/W to
003A1FH | 003B1FH | 00371FH | 00381FH XXXXXXXXs
003A20+ | 003B20+ | 003720+ | 003820+ XXXXXXX X5
003A214 | 003B21+ | 0037211 | 003821+ _ XXXXXXXXs
ID register O IDRO R/W
003A22+ | 003B221 | 0037221 | 003822+ XXXXX -5
003A23+ | 003B231 | 0037231 | 003823k XXXXXXXXs
003A24+ | 003B24+ | 003724+ | 003824+ XXXXXXXXs
003A25+ | 003B25+ | 003725+ | 003825H _ XXXXXXXXs
ID register 1 IDR1 R/W
003A26+ | 003B26H | 0037261 | 003826H XXXXXommp
003A27+ | 003B27+ | 003727+ | 003827+ XXXXXXXXs
003A28+ | 003B28H | 003728+ | 003828k WXXXXXX X5
003A29+ | 003B29+ | 003729+ | 003829 _ XXXXXXXXs
ID register 2 IDR2 R/W
003A2AH | 003B2An | 00372An | 00382AH XXXXXommp
003A2B+ | 003B2BH | 00372B+ | 00382BH XXXXXXXXs
003A2CH | 003B2CH | 00372CH | 00382CH XXXXXXXXs
003A2D+ | 003B2D+ | 00372D+ | 00382DH _ XXXXXXXXs
ID register 3 IDR3 R/W
003A2EH | 003B2EH | 00372EH | 00382EH XXXXX -5
003A2F+ | 003B2FH | 00372F+ | 00382FH XXXXXXXXs
003A30x | 003B30+ | 003730+ | 003830+ XXXXXXX X5
003A31x | 003B31H | 0037311 | 003831+ _ XXXXXXXXs
ID register 4 IDR4 R/W
003A32+ | 003B32+ | 003732+ | 003832+ XXXXX -5
003A33+ | 003B33+ | 003733+ | 003833+ XXXXXXXXs
003A34+ | 003B34+ | 003734+ | 003834+ WXXXXXX X5
003A35+ | 003B35+ | 003735+ | 003835H _ XXXXXXXXs
ID register 5 IDR5 R/W
003A36+H | 003B36+H | 003736+ | 003836H XXXXX -5
003A37x | 003B37+ | 003737+ | 003837 XXXXXXXXs
003A38+ | 003B38+ | 003738+ | 003838k XXXXXXX X5
003A39+ | 003B39+ | 003739+ | 003839+ _ XXXXXXXXs
ID register 6 IDR6 R/W
003A3AH | 003B3A+ | 00373An | 00383AH XXXXX -5
003A3BH | 003B3BH | 00373BH | 00383BH XXXXXXXXs
003A3CH | 003B3CH | 00373CH | 00383CH XXXXXXX X
003A3D+ | 003B3DH | 00373D+ | 00383DH _ XXXXXXXXe
ID register 7 IDR7 R/W
003A3EH | 003B3EH | 00373EH | 00383EH XXXXX -5
003A3F+ | 003B3F+ | 00373F+ | 00383FH XXXXXXXXs

(Continued)
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MB90920 Series
e

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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MB90920 Series

(Continued)
(Vcc=5.0V £10%, Vss = DVss = AVss = 0.0 V, Ta= — 40 °C to +105 °C)
Value
Parameter Symbol| Pin name Conditions - Unit Remarks
Min Typ | Max
VO to V3,
COMm
'(;Er?e?“'eakage loos | (M=01t03), — — | — | 50 |pA
SEGn,
(n=00to 31)
COMn
R — — — | 45 | kQ
LCD output YOm l(n=0103)
impedance SEGn
Rvseg (n = 00 to 31) — — — 17 | kQ

* . Power supply current values assume an external clock supplied to the X1 pin and X1A pin. Users must be aware

that power supply current levels differ depending on whether an external clock or oscillator is used.

46

(o)
FUJITSU

DS07-13750-4E



Added the item for “LCD output impedance”.


MB90920 Series
e

¢ X0, X1 clock timing
teyL
4 /0.8 Voo
X0 /
X1 0.2Vcc
PwH | PwL
tef ter
* X0A, X1A clock timing
tLeyr
/ /...0.8 Voc
X0A /
X1A 0.1 Vce
PwLH i PwLL
tef ter
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e

(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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MB90920 Series

¢ |nternal shift clock mode

| tscyc |
K
SC f2.4V
0.8V / 0.8V
tSLOvI

24V

SOT 0.8V
|a—tIVSHI tSHIXI

><‘ VIH VIH 3><
SIN Vi Vi -

¢ External shift clock mode

tSLsH tSHSL:

/‘ VIH X ViH
(VIL ViL 7 \

tF tSLOVE tR
—|

24V ><
sot 0.8V

tIvSHE

SCK

tSHIXE

><‘ ViH VIH 3><
SIN  ViL VIL 4
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e

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”.

DS07-13750-4E
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e

e Bit setting: ESCR0/1/2/3:SCES=1, ECCR0/1/2/3:SCDE=1
(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
Serial clock cycle time tscve SCKO to SCK3 5 tcp — ns
SCK | — SOT delay time tsLovi SS((:)KI% tto SS%}?% - 50 +50 ns
0 Internal shift clock
Valid SIN — SCK | tivsHi SCKO to SCK3, |mode output pin ter + 80 — ns
SCK T — valid SIN hold time | tsux | SINOtoSIN3 | CL=80pF+1TTLI, — |'ns
. SCKO to SCKS3,
SOT — SCK T delay time tsovhi SOTO o SOT3 3tcr — 70 — ns

Notes : o 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”.
o Cu.is the load capacitance connected to the pin during testing.
o tcr is the internal operating clock cycle time. Refer to “ (1) Clock timing”.

SCK
'« [SOVHI o Jtstovi
XL2.4 Y] >§L2.4 Y,
Sot 0.8V 0.8V
tIVSHI tSHIXI

><L VIH VIH 35<
SIN A ViL VIL £~
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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

DS07-13750-4E FUﬁTSU 59



MB90920 Series
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(6) Trigger 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 Remarks
Min Max
_ tman, |INTOWOINT7|  — 200 — | ns |Buring normal
Input pulse width tTFlGL’ operation
ADTG — ter + 200 — ns

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

¢ Trigger input timing

tTRGH tTRGL

INTO to INT7 f ik ViH \ /
ADTG X Vi ViL
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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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MB90920 Series

(Continued)
Non-Linear error Differential linear error
Ideal
3FFn — Actual conversion characteristics
3FEy - value | Actualconversion
3FD {1 LSB x (N -1) \ T (N+1) value
" + Vor) \ Ly ! !
N _ ! Vpst ! '
5 ~ : ' (Measured| = \ ' .
N | | o 1 - , - - -
% - N> | ) value) § | . l\
% , \ = X v VNt
= 1 V S (N-1) 4  c--- ' ----: (Measured
g’ 004+ . (Measured va%e) é” N-1 : : } value)
0031 - . ' - Vnt
oo, | | \Caclzltltjjeal conversion ' (Measured value)
T T deal (N-2) T _Actual conversion
0011 4 —1.: characteristics : value
o VoT (Measured value) '
AVss AVRH AVss AVRH
Analog input Analog input
Non-linear error of Vnt—{1LSBx (N—-1) + Vor} LSB
digital output N = 1LSB [LSB]
Differential linear error _ V (n+1) 17— VnT 1[LSB]
of digital output N B 1LSB
Vst —\Vor
118B= — 20— V]

N  : A/D converter digital output value
Vor : Voltage when digital output changes from 000+ to 001+
Vrst : Voltage when digital output changes from 3FEn to 3FF+
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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
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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



