E')( l_ Cypress Semiconductor Corp - MB95F314EPMC-G-SNE2 Datasheet

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-8FX

8-Bit

16MHz

I2C, SIO, UART/USART
LCD, LVD, POR, PWM, WDT
71

20KB (20K x 8)
FLASH

496 x 8

1.8V ~ 3.6V

A/D 4x8/10b

External

-40°C ~ 85°C (TA)
Surface Mount
80-LQFP

80-LQFP (12x12)

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/mb95f314epmc-g-sne2

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

Part number

Parameter

MB95F314E MB95F316E MB95F318E MB95F314L MBO5F316L MB95F318L

8/16-bit
composite timer

2 channels

Each timer can be configured as an "8-bit timer x 2 channels" or a "16-bit timer x 1 channel".
It has built-in timer function, PWC function, PWM function and input capture function.
Count clock: it can be selected from internal clocks (seven types) and external clocks.
It can output square wave.

LCD controller
(LCDC)

COM output: 4 (Max)

SEG output: 40 (Max)

LCD drive power supply (bias) pin: 4 (Max)

40 SEG x 4 COM: 160 pixels can be displayed

Duty LCD mode

Operate in LCD standby mode
Blinking function

Internal divider resistor for LCD drive

16-bit reload
timer

channel

* Two clock modes and two counter operating modes can be selected

* Square waveform output

¢ Count clock: it can be selected from internal clocks (seven types) and external clocks.
» Counter operating mode: reload mode or one-shot mode can be selected

Event counter

By configuring the 16-bit reload timer and the 8/16-bit composite timer ch. 1, event counter
function can be implemented. When the event counter function is used, the 16-bit reload timer
and the 8/16-bit composite timer ch. 1 are unavailable.

8/16-bit PPG

2 channels

¢ Each channel of the PPG can be used as “8-bit PPG x 2 channels” or “16-bit PPG x 1 channel”
e Counter operating clock: Eight selectable clock sources

Watch counter

¢ Count clock: Four selectable clock sources (125 ms, 250 ms, 500 ms or 1 s)
» Counter value can be set from 0 to 63. (Capable of counting for 1 minute when selecting
clock source of 1 second and setting counter value to 60)

External
interrupt

8 channels

* Interrupt by edge detection (The rising edge, falling edge, or both edges can be selected.)
It can be used to wake up the device from the standby mode.

On-chip debug

¢ 1-wire serial control
It supports serial writing. (asynchronous mode)

Watch prescaler

Eight different time intervals can be selected.
(62.5 ms, 125 ms, 250 ms, 500 ms, 15,2 5,4s,85S)

Flash memory

* |t supports automatic programming, Embedded Algorithm, program/erase/erase-suspend/|
erase-resume commands.

It has a flag indicating the completion of the operation of Embedded Algorithm.

Number of program/erase cycles: 100000

Data retention time: 20 years

Flash security feature for protecting the content of the Flash memory

Standby mode

Sleep mode, stop mode, watch mode, time-base timer mode

Package

FPT-80P-M37
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e MB95370L Series
Part number

MB95F374E MB95F376E MB95F378E MB95F374L MBO5F376L MB95F378L

Parameter
Type Flash memory product
Clock
supervisor It supervises the main clock oscillation.
counter
Flash memory | iy, e 36 Kbyte 60 Kbyte 20 Kbyte 36 Kbyte 60 Kbyte
capacity
RAM capacity 496 bytes 1008 bytes 2032 bytes 496 bytes 1008 bytes 2032 bytes
Low-vol
dgtect?of?eeset ves No
Reset input Dedicated
* Number of basic instructions 1136
* Instruction bit length : 8 bits
. ¢ Instruction length : 1 to 3 bytes
CPU functions Data bit Iengthg 01,8 ang16 bits
* Minimum instruction execution time : 61.5 ns (machine clock frequency = 16.25 MHz)
¢ Interrupt processing time : 0.6 ys (machine clock frequency = 16.25 MHz)
General- ¢ |/O ports (Max): 55
purpose 1/0 * CMOS I/0: 52

¢ N-ch open drain: 3
Time-base timer|Interval time: 0.256 ms - 8.3 s (external clock frequency = 4 MHz)

Hardware/ * Reset generation cycle
software Main oscillation clock at 10 MHz: 105 ms (Min)
watchdog timer |* The sub-CR clock can be used as the source clock of the hardware watchdog timer.

Wild register It can be used to replace three bytes of data.
1 channel

Master/Slave sending and receiving

Bus error function and arbitration function

Detecting transmitting direction function

Start condition repeated generation and detection functions
Built-in wake-up function

2 channels

Data transfer with UART/SIO is enabled.

* It has a full duplex double buffer, variable data length (5/6/7/8 bits), a built-in baud rate
UART/SIO generator and an error detection function.

¢ |t uses the NRZ type transfer format.

* LSB-first data transfer and MSB-first data transfer are available to use.

¢ Clock-asynchronous (UART) serial data transfer and clock-synchronous (SIO) serial data
transfer is enabled.

8/10-bit A/D 4 channels
converter 8-bit or 10-bit resolution can be selected.
2 channels

Each timer can be configured as an "8-bit timer x 2 channels" or a "16-bit timer x 1 channel".
It has built-in timer function, PWC function, PWM function and input capture function.
Count clock: it can be selected from internal clocks (seven types) and external clocks.
It can output square wave.

[2C

8/16-bit
composite timer .

(Continued)
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H PIN DESCRIPTION (MB95370L Series)

Pin no. | Pin name I/O circuit type* Function
1 AVcc — A/D converter power supply pin
0 P16 H General-purpose I/O port
PPG10 8/16-bit PPG ch. 1 output pin
3 P15 H General-purpose 1/O port
PPG11 8/16-bit PPG ch. 1 output pin
P14 General-purpose 1/O port
UCKO UART/SIO ch. 0 clock I/O pin
4 H 8/16-bit composite timer ch. 0 clock input pin
ECO The pin can also be used as the event counter input pin when the
event counter function is used.
TIO 16-bit reload timer ch. 0 input pin
P13 General-purpose 1/O port
5 ADTG H A/D trigger input (ADTG) pin
TOO1 8/16-bit composite timer ch. 0 output pin
P12 General-purpose 1/O port
® DBG c DBG input pin
. P11 H General-purpose I/O port
uoo UART/SIO ch. 0 data output pin
g P10 G General-purpose 1/O port
ulo UART/SIO ch. 0 data input pin
9 P24 | General-purpose 1/O port
SDAO [2C data I/O pin
P23 General-purpose I/O port
10 SCLO ! I2C clock 1/0O pin
P22 General-purpose I/O port
1 TOO00 3 8/16-bit composite timer ch. 0 output pin
P21 General-purpose /O port
12 PPGO1 : 8/16-bit PPG ch. 0 output pin
P20 General-purpose I/O port
13 PPGO0O : 8/16-bit PPG ch. 0 output pin
14 X0 A Main clock oscillation pin
15 X1 A Main clock oscillation pin
16 Vss — Power supply pin (GND)
17 Vce — Power supply pin
18 P90 R General-purpose I/O port
V3 LCDC drive power supply pin
(Continued)
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(Continued)
Pin no. | Pin name I/O circuit type* Function
P07 General-purpose I/O port
56 INTO7 aQ External interrupt input pin
SEG28 LCDC SEG output pin
UCKA1 UART/SIO ch. 1 clock I/O pin
P06 General-purpose I/O port
57 INTO6 Q External interrupt input pin
SEG29 LCDC SEG output pin
TO11 8/16-bit composite timer ch. 1 output pin
P05 General-purpose /O port
INTO5 External interrupt input pin
°8 SEG30 Q LCDC SEG output pin
TO10 8/16-bit composite timer ch. 1 output pin
P04 General-purpose 1/O port
INTO4 External interrupt input pin
59 SEG31 Q LCDC SEG output pin
EC1 8/16-bit composite timer ch. 1 clock input pin
P03 General-purpose I/O port
60 INTO3 J External interrupt input pin
ANO3 A/D analog input pin
P02 General-purpose 1/O port
61 INTO2 J External interrupt input pin
ANO2 A/D analog input pin
PO1 General-purpose /O port
62 INTO1 J External interrupt input pin
ANO1 A/D analog input pin
P00 General-purpose I/O port
63 INTOO J External interrupt input pin
ANOO A/D analog input pin
64 AVss — A/D converter power supply pin (GND)

*: For the I/O circuit types, see “B /0O CIRCUIT TYPE”.

DS07-12628-2E
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Address abila)‘reg\il?:tai:)n Register name R/W | Initial value
0026+ PDRE Port E data register R/W | 00000000s
0027+ DDRE Port E direction register R/W | 000000008
%%%%:' — (Disabled) — —
002A+ PDRG Port G data register R/W | 000000008
002BH DDRG Port G direction register R/W | 00000000s
002CH PULO Port O pull-up register R/W | 000000008
002DH PULA Port 1 pull-up register R/W | 000000008
002EH PUL2 Port 2 pull-up register R/W | 000000008
%%%';:' — (Disabled) — —
0031+ PULS5 Port 5 pull-up register R/W | 000000008
pos — (Disabled) — —
0034+ PUL9 Port 9 pull-up register R/W | 000000008
0035H PULG Port G pull-up register R/W | 000000008
0036+ TO1CR1 8/16-bit composite timer 01 status control register 1 ch. 0 R/W | 000000008
0037+ TOOCR1 8/16-bit composite timer 00 status control register 1 ch. 0 R/W | 000000008
0038+ T11CR1 8/16-bit composite timer 11 status control register 1 ch. 1 R/W | 000000008
0039+ T10CR1 8/16-bit composite timer 10 status control register 1 ch. 1 R/W | 000000008
003AH PCO1 8/16-bit PPGO1 control register ch. 0 R/W | 000000008
003Bw PCO00 8/16-bit PPGO0O0 control register ch. 0 R/W | 000000008
003CH PC11 8/16-bit PPG11 control register ch. 1 R/W | 00000000s
003D~ PC10 8/16-bit PPG10 control register ch. 1 R/W | 000000008
003Ew TMCSRH | 16-bit reload timer control status register upper ch. 0 R/W | 000000008
003Fn TMCSRL | 16-bit reload timer control status register lower ch. 0 R/W | 000000008
0040+

to — (Disabled) — —
00474
0048+ EICO0 External interrupt circuit control register ch. O/ch. 1 R/W | 00000000s
0049+ EIC10 External interrupt circuit control register ch. 2/ch. 3 R/W | 00000000s
004AH EIC20 External interrupt circuit control register ch. 4/ch. 5 R/W | 000000008
004Bw EIC30 External interrupt circuit control register ch. 6/ch. 7 R/W | 000000008
ooy — (Disabled) — —
004EH LVDR LVD reset voltage selection ID register R/W | 00000000s
004FH LvVDC LVD control register R/W | X000000Xs
0050+
to — (Disabled) — —
0055+
(Continued)
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Address abila)‘reg\il?:tai:)n Register name R/W | Initial value
OF89+

to — (Disabled) — —
OF91H

0F921 TO1CRO |8/16-bit composite timer 01 status control register 0 ch. 0 R/W | 000000008
OF93H TOOCRO | 8/16-bit composite timer 00 status control register 0 ch. 0 R/W | 000000008

0F94+ TO1DR 8/16-bit composite timer 01 data register ch. 0 R/W | 000000008
OF95H TOODR 8/16-bit composite timer 00 data register ch. 0 R/W | 000000008
8/16-bit composite timer 00/01 timer mode control register

OF96H TMCRO R/W | 000000008

ch.0
OF97+ T11CRO | 8/16-bit composite timer 11 status control register O ch. 1 R/W | 000000008
0F98n T10CRO |8/16-bit composite timer 10 status control register 0 ch. 1 R/W | 000000008

OF99+ T11DR 8/16-bit composite timer 11 data register ch. 1 R/W | 00000000s
OF9AH T10DR 8/16-bit composite timer 10 data register ch. 1 R/W | 000000008
OF9BH TMCR1 gg 61-bit composite timer 10/11 timer mode control register RW | 000000008
OF9CH PPSO01 8/16-bit PPGO1 cycle setting buffer register ch. 0 RW | 111111118
OF9DH PPS00 8/16-bit PPGOO0 cycle setting buffer register ch. 0 RW | 11111111e
OF9EH PDSO1 8/16-bit PPGO1 duty setting buffer register ch. 0 R/W | 111111118
OF9FH PDS00 8/16-bit PPGOO0 duty setting buffer register ch. 0 RW | 111111118
OFAOH PPS11 8/16-bit PPG11 cycle setting buffer register ch. 1 RW | 11111111e
OFA1H PPS10 8/16-bit PPG10 cycle setting buffer register ch. 1 RW | 111111118
OFA2u PDS11 8/16-bit PPG11 duty setting buffer register ch. 1 RW | 111111118
OFA3H PDS10 8/16-bit PPG10 duty setting buffer register ch. 1 RW | 11111111e
OFA4n PPGS 8/16-bit PPG start register R/W | 000000008
OFA5H REVC 8/16-bit PPG output inversion register R/W | 000000008
OFAGH TMRHO 16-bit reload timer timer register upper R/W | 000000008
TMRLRHO | 16-bit reload timer reload register upper R/W | 000000008
OFAT: TMRLO 16-bit reload timer timer register lower R/W | 00000000s
TMRLRLO | 16-bit reload timer reload register lower R/W | 000000008
OFA8H
to — (Disabled) — —
OFBDw+

UART/SIO dedicated baud rate generator prescaler selecting

OFBEx PSSR0 register ch. 0

R/W | 000000008

UART/SIO dedicated baud rate generator baud rate setting

OFBFw | BRSRO | o ister ch. 0

R/W | 000000008

UART/SIO dedicated baud rate generator prescaler selecting

OFCOH PSSR1 .
register ch. 1

R/W | 00000000s

UART/SIO dedicated baud rate generator baud rate setting

OFC1n BRSR1 .
register ch. 1

R/W | 000000008

OFC2n — (Disabled) — —
OFC3+ AIDRL A/D input disable register (lower) R/W | 000000008
OFC4n LCDCC LCDC control register R/W | 000100008

(Continued)
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(Continued)

Address ab%?g\ir?;?izn Register name R/W | Initial value
OFC5n LCDCE1 LCDC enable register 1 R/W | 001100008
OFC6H LCDCE2 |LCDC enable register 2 R/W | 00000000s
OFC7x LCDCE3 |LCDC enable register 3 R/W | 000000008
OFC8H LCDCE4 |LCDC enable register 4 R/W | 000000008
OFC9+ LCDCE5 |LCDC enable register 5 R/W | 00000000s
OFCAH — (Disabled) — —
OFCBH LCDCB1 |LCDC blinking setting register 1 R/W | 00000000s
OFCCH LCDCB2 |LCDC blinking setting register 2 R/W | 00000000s
OFCDw

to LCDRAM |LCDC display RAM R/W | 000000008

OFDCH

OFDDw

to — (Disabled) — —
OFE1H
OFE2+ EVCR Event counter control register R/W | 000000008
OFE3H WCDR Watch counter data register R/W | 001111118
OFE4+ CRTH Main CR clock trimming register (upper) R/W | OXXXXXXXs
OFE5H CRTL Main CR clock trimming register (lower) R/W | 00XXXXXXs
OFE6H

to — (Disabled) — —
OFE8H
OFE9H CMCR Clock monitoring control register R/W | XX000000s
OFEA~ CMDR Clock monitoring data register R | 000000008
OFEBH WDTH Watchdog timer selection ID register (upper) R | XXXXXXXXs

OFECH WDTL Watchdog timer selection ID register (lower) R | XXXXXXXXs
OFEDw — (Disabled) — —
OFEEH~ ILSR Input level select register R/W | 000000008
OFEFH WICR Interrupt pin control register R/W | 01000000s
OFFO~

to — (Disabled) — —
OFFFH

* R/W access symbols
R/W : Readable / Writable

R : Read only

¢ |nitial value symbols
0 : The initial value of this bit is “0”.

1 : The initial value of this bit is “1”.
X : The initial value of this bit is indeterminate.

Note: Do not write to an address that is “(Disabled)”. If a “(Disabled)” address is read, an indeterminate value
is returned.
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(Continued)

*5: Applicable to the following pins: P00 to P07, P10, P11, P13 to P16, P20 to P22, P40 to P43, P50 to P53,
P60 to P67, P90 to P95, PAO to PA3, PBO to PB7, PCO to PC7, PEO to PE7, PGO

Use under recommended operating conditions.

Use with DC voltage (current).

The HV (High Voltage) signal is an input signal exceeding the Vcc voltage. Always connect a limiting resistor
between the HV (High Voltage) signal and the microcontroller before applying the HV (High Voltage) signal.
The value of the limiting resistance should be set so that when the HV (High Voltage) signal is applied the
input current to the microcontroller pin does not exceed rated values, either instantaneously or for prolonged
periods.

When the microcontroller drive current is low, such as in low power consumption modes, the HV (High
Voltage) input potential may pass through the protective diode to increase the potential of the Vcc pin, and
thus affects other devices.

If the HV (High Voltage) signal is input when the microcontroller power supply is off (not fixed at 0 V), since
power is supplied from the pins, incomplete operations may be executed.

If the HV (High Voltage) input is input after power-on, since power is supplied from the pins, the voltage
of power supply may not be sufficient to enable a power-on reset.

Do not leave the HV (High Voltage) input pin unconnected.

Example of a recommended circuit

¢ Input/Output equivalent circuit

Protective diode

Vee
Limiting __J P-ch
) . resistor = {
HV(High Voltage) input (0 V to 16 V) —/\/\/v—[_, ‘
E N-ch
R

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current,

42

temperature, etc.) in excess of absolute maximum ratings. Do not exceed these ratings.
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(Vec = 3.0 VE10%, Vss = 0.0 V, Ta = —40°C to +85°C)

Parameter

Symbol

Pin name

Condition

Value

Min

Typ*

Max

Unit

Remarks

Power supply
current™

lcoLs

lcer

lcompLL

lcomer

lccscr

lets

lcen

Vee
(External clock
operation)

FcL = 32 kHz
FwpL = 16 kKHz
Subsleep mode
(divided by 2)
Ta=+25°C

11.2

16.5

A

FoL = 32 kHz
Watch mode
Main stop mode
Ta =+25°C

6.7

Fch =4 MHz

Fwvp = 10 MHz
Main PLL mode
(multiplied by 2.5)

10.1

19.2

mA

Fch = 6.4 MHz
Fvp = 16 MHz
Main PLL mode
(multiplied by 2.5)

16.2

30.7

mA

Fcru = 12.5 MHz
Fvp = 12.5 MHz
Main CR clock mode

7.9

13.2

mA

Sub-CR clock mode
(divided by 2)
Ta =+25°C

77.8

138.5

Fcn =32 MHz
Time-base timer
mode

Ta =+25°C

4.3

7.4

mA

Substop mode
Ta =+25°C

lan

AVce

Current
consumption for
A/D conversion at
16 MHz

0.8

mA

Current
consumption for
stopping A/D
conversion at
16 MHz

46
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* Input waveform generated when an external clock (main clock) is used

theve
twh1 twit
fer | ] ter [
X0, X1 /40.8 Vcc 0.8 Vccx\ /
¥ 0.2 Vce §O.2 Vee ¥ 0.2 Vec

» Figure of main clock input port external connection

When a crystal oscillator or When the external clock is used When the external clock is used
a ceramic oscillator is used (X1 is open)

X0 X1 X0 X‘1 X0 X1
Open

Fen
fni Fen Fen

* Input waveform generated when an external clock (subclock) is used

teve
twhz twie
ter tcr
X0A /40.8 Vcc 0.8 Vccx\ /
¥ 0.2 Vce §0.2 Vece ¥ 0.2 Voc

* Figure of subclock input port external connection

When a crystal oscillator or When the external clock is used
a ceramic oscillator is used

X0A X1A X0A X1A
T
Open
I:l FoL P
FeL

oo
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(Continued)

*2: This is the operating clock of the microcontroller. A machine clock can be selected from the following.

* Source clock (no division)
* Source clock divided by 4
* Source clock divided by 8
* Source clock divided by 16

* Schematic diagram of the clock generation block

Main PLL

Fen
(main oscillation)

(SYCC2: RCS1, RCS0)

Division
FcrH circuit
(Main CR clock) | 5 SCLK x 1| MCLK
(source clock) x 1/4 (machine clock)
FcL x 1/8
Hati x1/16
(sub-oscillation) ForL /
(Sub-CR clock)
Clock mode select bits

Machine clock divide ratio select bits
(SYCC: DIV1, DIVO)

DS07-12628-2E FUﬁTSU
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(3) External Reset

(Vec = 3.0 V£10%, Vss = 0.0 V, Ta = —40°C to +85°C)

Value
Parameter Symbol Unit Remarks
Min Max
2 tmerk™! — ns |In normal operation
RST “L” level Oscillation time of the In stop mode, subclock mode,
. trsTL . o — ps |subsleep mode, watch mode, and
pulse width oscillator*2 + 100
power-on
100 — ps | In time-base timer mode

*1: See “(2) Source Clock/Machine Clock” for tmcik.

*2: The oscillation time of an oscillator is the time for it to reach 90% of its amplitude. The crystal oscillator has
an oscillation time of between several ms and tens of ms. The ceramic oscillator has an oscillation time of
between hundreds of us and several ms. The external clock has an oscillation time of 0 ms. The CR oscillator
clock has an oscillation time of between several ys and several ms.

* In normal operation

RST S

¢ In stop mode, subclock mode, subsleep mode, watch mode and power-on

tRsTL

—0.2 Vcc

/0.2 Vce

100 us

Internal reset

Oscillation
time of

Oscillation stabilization wait time

RBRST tRsTL
—-0.2 Vce 710.2 Vce
90% of
X0 amplitude /VV\
Internal ||||||||||||||||||||||||||||||
operating
clock

oscillator

Execute instruction

O
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(4) Power-on Reset

(Vss = 0.0V, Ta = —40°C to +85°C)
Value
Parameter Symbol Condition Unit Remarks
Min Max
Power supply rising time tr — — 50 ms
Power supply cutoff time torr — 1 — ms | Wait time until power-on

Vce

Note: A sudden change of power supply voltage may activate the power-on reset function. When changing the

power supply voltage during the operation, set the slope of rising to a value below within 20 mV/ms as
shown below.

Set the slope of rising to
a value below 20 mV/ms.
15V e

Hold condition in stop mode

DS07-12628-2E
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(8) I’C Timing
(Vee = 3.0 V+10%, AVss = Vss = 0.0 V, Ta = —40°C to +85°C)

Value

Parameter | Symbol | Pin name | Conditions Standard-mode Fast-mode Unit
Min Max Min Max

SCL clock

f fsc.  |SCLO 0 100 0 400 kHz
requency

(Repeat)
Start
condition - SCLO,
hold time ' SDAO
SDA | —
SCL !

SCL clock
“L” width

SCL clock
“H” width

(Repeat)
Start
condition teuisTa SCLO,
setup time ’ SDAO
SCLT—
SDA |

Data hold
time tio. SCLO,
scLl - | "PAT Ispao
SDA LT

Data setup
time SCLO,
SDALT—| U°T Ispag
SCLT

Stop
condition
setup time | tsusto
SCLT -
SDA T

Bus free
time

between
stop tsur
condition
and start
condition

4.0 — 0.6 — us

tow |SCLO 4.7 — 1.3 — us

tnen  |SCLO 4.0 — 0.6 — us

4.7 — 0.6 — us

R =1.7 kQ,
C =50 pF*
0 3.45*? 0 0.9*3 us

0.25 — 0.1 — us

SCLO,
SDAO

SCLo,

SDAD 4.7 — 1.3 — ps

*1: R represents the pull-up resistor of the SCLO and SDAO lines, and C the load capacitor of the SCLO and
SDAO lines.

*2: The maximum tuo;par in the Standard-mode is applicable only when the time during which the device is holding
the SCL signal at “L” (tow) does not extend.

*3: A Fast-mode 12C-bus device can be used in a Standard-mode [2C-bus system, provided that the condition
of tsu;par > 250 ns is fulfilled.

(Continued)
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(Vee = 3.0 V£10%, AVss = Vss = 0.0 V, Ta = —-40°C to +85°C)

. . Value*? .
Parameter | Symbol | Pin name | Conditions - Unit Remarks
Min Max
SCL 9|°Ck tow [SCLO (2 +nm/2) tmeik — 20 — ns |Master mode
L” width
?9" QIOCK then  |SCLO (nm / 2)tmerk — 20 (nm / 2)tmerk + 20 ns |Master mode
H” width
Master mode
Maximum
value is
Start sCLo applied when
condition tHD;sTA ’ (-1 +nm/2)tmek —20| (-1 + nm)tmek +20 | ns Im, n=1, 8.
X SDAO .
hold time Otherwise,
the minimum
value is
applied.
Stop SCLO
condition tsu;sto SDAO, (1+nm/2)tmek — 20| (1 + nm/ 2)tweic + 20 | ns |[Master mode
setup time
Start SCLO
condition tsu;sTA SDAO, (1 +nm/2)tvck —20 | (1 + nm/ 2)tmex + 20 | ns |Master mode
setup time
Busfreetime
between (F; - ;07 ké};
stop tor  |2CL0 TP 2 am s aye— 20 — ns
condition SDAO
and start
condition
E;t:l hold tHD;pAT ggk% 3 tmeik — 20 — ns [(Master mode
Master mode
When
assuming that
“L” of SCL is
not extended,
the minimum
value is
Data setup tsu;paT SCLo, (-2 + nm/ 2)tvek — 20{(—1 + nm / 2)tvek + 20| ns |applied to first
time SDAO .
bit of
continuous
data.
Otherwise,
the maximum
value is
applied.
(Continued)
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(Vee = 3.0 V£10%, AVss = Vss = 0.0 V, Ta = —-40°C to +85°C)

Value*?
Parameter | Symbol | Pin name | Conditions Unit Remarks
Min Max
Minimum
value is
Setup time applied to
between interrupt at
.Cleanng tsuint | SCLO (nm/2)tmck —20 | (1 +nm/2)tmeik +20| ns oth SCL\L
interrupt Maximum
and SCL value is
rising applied to
interrupt at
8th SCLJ.
SCL clock .
“L” width ttow |SCLO 4 tweik — 20 — ns |At reception
SCL clock .
“H” width trien | SCLO 4 tmeik — 20 — ns |At reception
Not detected
Start. . SCLO, when 1 tmeik
condition tHD;sTA 2 tmerk — 20 — ns |.
. SDAO is used at
detection .
reception
Sto Not detected
p. . SCLO, when 1 tmcik
condition tsu;sTo 2 tvek — 20 — ns |.
. SDAO is used at
detection R=1.7 kQ i
! reception
C =50 pF*
Restart Not detected
condition tsu: SCLO, 2 tuowk — 20 o ns when 1 tmcik
detection SUSTA | SDAO Motk is used at
condition reception
Bus free SCLO, .
time taur SDAO 2 tmek — 20 — ns | At reception
Data hold SCLo, Atslave
. tHD;DAT 2 tvok — 20 — ns |transmission
time SDAO
mode
At slave
I_Data setup tsu;paT SCLo, trow — 3 tmork — 20 — ns |transmission
time SDAO
mode
Data hold SCLO, .
time tHD:DAT SDAO 0 — ns | At reception
Data setup SCLO, .
time tsu;paT SDAO tmek — 20 — ns | At reception
SDAl— Oscillat
scL?t SCLo, scillation
t wakeup twakeuP SDAO _stablllzatlon wait — ns
(a . time + 2 tmok — 20
function)
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MB95310L/370L Series

6. Flash Memory Program/Erase Characteristics

Value
Parameter Unit Remarks
Min Typ Max

Sector erase time . 0.0 0.5% s The time of programming 00w prior
(2 Kbyte sector) ’ ’ to erasure is excluded.
Sector erase time . 0.5 7 5% s The time of programming 00w prior
(16 Kbyte sector) ’ ’ to erasure is excluded.
Byte programming time — 21 610072 ps | System-level overhead is excluded.
Program/erase cycle 100000 — — cycle
Power supply voltage at 57 3.0 3.6 Vv
program/erase
Eﬁ:h memory data retention 5(Q*3 _ _ year |Average Ta = +85°C

*1: Ta = +25°C, Veec = 3.0 V, 100000 cycles
*2: Ta = +85°C, Vce = 2.7 V, 100000 cycles

*3: This value is converted from the result of a technology reliability assessment. (The value is converted from

the result of a high temperature accelerated test using the Arrhenius equation with the average temperature
being +85°C).
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B ORDERING INFORMATION

MB95310L/370L Series
-

Part Number

Package

MB95F314EPMC-G-SNE2
MB95F314LPMC-G-SNE2
MB95F316EPMC-G-SNE2
MB95F316LPMC-G-SNE2
MB95F318EPMC-G-SNE2
MB95F318LPMC-G-SNE2

80-pin plastic LQFP
(FPT-80P-M37)

MB95F374EPMC1-G-SNE2
MB95F374LPMC1-G-SNE2
MB95F376EPMC1-G-SNE2
MB95F376LPMC1-G-SNE2
MB95F378EPMC1-G-SNE2
MB95F378LPMC1-G-SNE2

64-pin plastic LQFP
(FPT-64P-M38)

MB95F374EPMC2-G-SNE2
MB95F374LPMC2-G-SNE2
MB95F376EPMC2-G-SNE2
MB95F376LPMC2-G-SNE2
MB95F378EPMC2-G-SNE2
MB95F378LPMC2-G-SNE2

64-pin plastic LQFP
(FPT-64P-M39)

DS07-12628-2E
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-

(Continued)
64-pin plastic LQFP Lead pitch 0.65 mm
Package width x| 45 465 mm x 12.00 mm
package length
Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Weight 04749
(FPT-64P-M39)
64-pin plastic LQFP Note 1) Pins width and pins thickness include plating thickness.
(FPT-64P-M39)
14.00+0.20(.551+.008)SQ
12.00+0.10(.472+.004)SQ
0.14540.
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HAAARRAAAAAARRAR o
etalls ol al
& [® o T
] i | |
1 -] | |
—= HE \ 1.5028% \
[ - [ +.008
0 F } (.059%88%) }
[ | | |
o [ | |
- mim| | . == !
% % (]0.10(.004) ; 0~§‘( iy bj ;
i H } f 0.10£0.10 1
% INDEX % | 0502020 (.004.004) |
(.020+.008) 0.25(.010)BSC
i Q b (ir) } 0.60+0.15 }
L GEEEEEELE S R |
@\ ‘ R
0.65(.026) 0.32:0.05
— (0132.002) $|0.13(.005) @
© 2010-2011 FUJITSU SEMICONDUCTOR LIMITED HMbF64-39Sc-2-2 Dimensions in mm (inches).

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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