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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.

Applications of "Embedded -
Microcontrollers"

Obsolete

ARM® Cortex®-M3

32-Bit Single-Core

40MHz

CSIO, I2C, LINbus, UART/USART, USB
DMA, LVD, POR, PWM, WDT
51

256KB (256K x 8)

FLASH

32Kx 8

2.7V ~ 5.5V

A/D 9x12b

Internal

-40°C ~ 105°C (TA)
Surface Mount

64-LQFP

64-LQFP (12x12)
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MBO9A310A Series

PERFORM

2. Packages
MB9AF311MA MBOAF311NA
MBOAF311LA MB9AF312MA MBOAF312NA
Package Product name MBOAF312LA MB9AF314MA MB9AF314NA
9 MBOAF314LA MBOAF315MA MBOAF315NA
MB9AF316MA MBOAF316NA

LQFP: FPT-64P-M38 (0.5mm pitch)

LQFP: FPT-64P-M39 (0.65mm pitch)

QFN : LCC-64P-M24 (0.5mm pitch)

LQFP: FPT-80P-M37 (0.5mm pitch)

LQFP: FPT-100P-M23 (0.5mm pitch) - o)
QFP : FPT-100P-MO06 (0.65mm pitch) - o]
- O*

BGA : BGA-112P-M04 (0.8mm pitch)

O: Supported
* : MB9AF315NA, MBOAF316NA are planning

Note: Refer to “14. Package Dimensions” for detailed information on each package.
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MBO9A310A Series

Pin No

LQFP-100

QFP-100

BGA-112

LQFP-80

LQFP-64
QFN-64

Pin name

1/0 circuit
type

Pin state
type

85

D3

P55

SCK6_0
(SCL6_0)

ADTG_1

RTO15 0
(PPG14_0)

MADATAO5_1

86

D5

P56

INTO8_2

DTTI1X_ 0

MADATAO06_1

87

El

P30

AINO_O

TIOBO_1

INTO3_2

MADATAO07_1

10

88

E2

10

P31

BINO_O

TIOBL_1

SCK6_1
(SCL6_1)

INTO4_2

MADATAO08_1

11

89

E3

11

P32

ZINO_O

TIOB2_1

SOT6_1
(SDA6_1)

INTO5_2

MADATAO09_1

12

90

E4

12

P33

INTO4_0

TIOB3_1

SIN6_1

ADTG_6

MADATA10_1

13

91

F1

P34

FRCKO_0

TIOB4_1

MADATA11_1
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MBO9A310A Series

Pin No

LQFP-100

QFP-100

BGA-112

LQFP-80

LQFP-64
QFN-64

Pin name

1/0 circuit
type

Pin state
type

92

F2

P35

IC03_0

TIOB5_1

INTO8_1

MADATA12_1

93

F3

P36

IC02_0

SIN5_2

INTO9_1

MADATA13_1

16

94

Gl

P37

ICO1_0

SOT5 2
(SDA5_2)

INT10_1

MADATA14_1

17

95

G2

P38

IC00_0

SCK5_2
(SCL5_2)

INT11_1

MADATA15_1

18

96

F4

13

P39

DTTIOX_O

ADTG_2

19

97

G3

14

10

P3A

RTO00_0
(PPG00_0)

TIOAD_1

20

98

H1

15

11

P3B

RTOO01_0
(PPG00_0)

TIOAL 1

21

99

H2

16

12

P3C

RTO02_0
(PPG02_0)

TIOA2_1

22

100

G4

17

13

P3D

RTO03 0
(PPG02_0)

TIOA3_1

B2

VSS
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Pin No
Module Pin name Function LQFP-100 | QFP-100 | BGA-112 | LQFP-80 L(SQFFNP_-6644
External MCSX0_1 88 66 A6 68 -
Bus MCSX1_1 87 65 D7 67 -
MCSX2_1 86 64 Cc7 - -
MCSX3_1 External bus interface chip select 85 63 B7 i i
MCSX4_1 output pin 83 61 D9 - -
MCSX5_1 82 60 C8 - -
MCSX6_1 79 57 B11 63 -
MCSX7_1 7 55 A9 61 -
MDQMO_1 External bus interface byte mask 90 68 C6 70 -
MDQM1_1 signal output 91 69 A5 71 -
MOEX_1 Ei);]t:;rll?grbg;gll\tﬂerface read enable 04 72 cs 74 )
MWEX_1 Eigt,?;T?(l,rbg; Xll\t/lerface write enable 93 n D6 73 )
MADATAO00_1 2 80 C1 2 -
MADATAO01_1 3 81 C2 3 -
MADATA02_1 4 82 B3 4 -
MADATA03_1 5 83 D1 5 -
MADATA04_1 6 84 D2 6 -
MADATAO05_1 7 85 D3 7 -
MADATAO06_1 8 86 D5 8 -
MADATAO07_1 ) 9 87 El 9 -
MADATAGB 1 External bus interface data bus 0 . - 10 -
MADATAQ09_1 11 89 E3 11 -
MADATA10_1 12 90 E4 12 -
MADATA11 1 13 91 F1 - -
MADATA12_1 14 92 F2 - -
MADATA13_1 15 93 F3 - -
MADATA14_1 16 94 G1 - -
MADATA15_1 17 95 G2 - -
MALE_1 gclijtljtrigls:xLatch enable signal for 89 67 B6 69 )
MRDY_1 External RDY input signal 96 74 C4 76 -
MCLKOUT _1 External bus clock output 84 62 A7 66 -
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Pin No
Module Pin name Function -
LOFP-100 | QFP-100 | BGA-112 | LQFP-80 L(?FFNP_GT
Multi SIN4_0 87 65 D7 67 54
Function i i ial i
o SING_1 !\/Iultlfunctlon serial interface ch.4 65 43 9 55 _
Serial input pin
4 SIN4_2 82 60 C8 - -
SOT4 0
(SDA4_0) Multifunction serial interface ch.4 88 66 AG 68 55
output pin
SOT4 1 This pin operates as SOT4 when it is
(SDA4_1) used in a UART/CSIO/LIN (operation 66 a4 Ell 56 i
modes 0 to 3) and as SDA4 when it is
SOT4 2 used in an I°C (operation mode 4).
(SDA4 2) 83 61 D9 - -
SCK4_0
(SCL4_0) Multifunction serial interface ch.4 89 67 B6 69 56
clock 1/O pin
SCK4_1 This pin operates as SCK4 when it is 67 5 £10 ) )
(SCL4_1) used in a CSIO (operation modes 2)
and as SCL4 when it is used in an I°C
SCK4_2 (operation mode 4). ) )
(SCL4_2) 84 62 A7
RTS4_0 90 68 C6 70 -
Multifunction serial interface ch.4
RTS4_1 RTS output pin 69 47 E9 - -
RTS4_2 86 64 Cc7 - -
CTS4 0 91 69 A5 71 -
Multifunction serial interface ch.4
CTS4 1 CTS input pin 68 46 F8 - -
CTS4_2 85 63 B7 - -
Multi . SIN5_0 Multifunction serial interface ch.5 96 74 Cc4 76 60
Function : -
Serial SIN5_2 input pin 15 93 F3 - -
5 SOT5 0 Multifunction serial interface ch.5
(SDAS_ 0) output pin 95 73 B4 75 59
— This pin operates as SOT5 when it is
SOT5 2 used in a UART/CSIO/LIN (operation
(SDAS_ 2) modes 0 to 3) and as SDA5 when itis | 16 94 Gl - -
- used in an I°C (operation mode 4).
Multifunction serial interface ch.5
SCK5_0
— This pin operates as SCK5 when it is
SCK5 2 used in a CSIO (operation modes 2)
(SCL5. 2) and as SCL5 when it is used in an I°C | 17 95 G2 - -
~ (operation mode 4).
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MBO9A310A Series

Type Circuit

Remarks

Digital output

P-ch }‘ P-ch

N-ch Digital output

Pull-up resistor control

RS Digital input
Standby mode control

CMOS level output

CMOS level hysteresis input

With pull-up resistor control

With standby mode control

Pull-up resistor

: Approximately 50kQ

lon = - 4mA, loL = 4mA

When this pin is used as an I°C pin,
the digital output

P-ch transistor is always off

+B input is available

P-ch }— P-ch @ —— Digital output

N-ch Digital output

Pull-up resistor control
) ‘ Digital input

> Standby mode control

> Analog input
| g np
I

Input control

CMOS level output

CMOS level hysteresis input
With input control

Analog input

With pull-up resistor control
With standby mode control
Pull-up resistor

: Approximately 50kQ
lon=-4mA, loL = 4mA
When this pin is used as an I’c pin,
the digital output

P-ch transistor is always off

+B input is available
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Type Circuit Remarks

' + CMOS level output

+ CMOS level hysteresis input
» 5V tolerant

» With standby mode control

* loy =-4mA, loL = 4mA

* When this pin is used as an I°c pin,
P-ch Digital output the digital output
P-ch transistor is always off
N-ch Digital output

g )oj Digital input
Standby mode control

J CMOS level hysteresis input

A W» Mode Input
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List of Pin Status

MBO9A310A Series

Power-on .
reset or low INITX _Device Run mode Timer mode or STOP mode
o voltage inout state internal reset or sleep state
S detection P state mode state
o state
S ; Power
= Function grou
I group Power supply Power supply stable supply Power supply stable
73 unstable stable
c
o - INITX=0 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1
. . . R Hi-Z/ Internal
GPIO selected Setting disabled Sgttmg S_ettlng Malqtaln Maln_taln input fixed at
disabled disabled previous state previous state ngr

A

ms:ﬂ :irzstal oscillator Input enabled Input enabled Input enabled Input enabled Input enabled Input enabled
Settin Settin Maintain Maintain Hi-2/
GPIO selected Setting disabled eting eting . . Internal input
disabled disabled previous state previous state ) A
fixed at "0
Maintain Maintain
B Hi-z/ previous state/ | previous state/
. . . Hi-z/ Hi-z/ s Hi-Z at Hi-Z at
Main crystal oscillator Internal input . . Maintain P P
. . o~ Internal input Internal input . oscillation oscillation
output pin fixed at "0"/ . o~ ) o~ previous state 1 1
fixed at "0 fixed at "0 stop*/ stop*/
or Input enabled . .
Internal input Internal input
fixed at "0" fixed at "0"
. . Pull-up/ Input Pull-up/ Input Pull-up/ Input Pull-up/ Input Pull-up/ Input Pull-up/ Input

c INITX input pin enabled enabled enabled enabled enabled enabled

D Mode input pin Input enabled Input enabled Input enabled Input enabled Input enabled Input enabled
JTAG . Pull-up/ Input Pull-up/ Input Maintain

Hi-Zz .
selected enabled enabled N N previous state
Maintain Maintain -

E . . . . Hi-Z/ Internal
GPIO Setting disabled Setting Setting previous state previous state inout fixed at
selected 9 disabled disabled o
Trace selected Trace output

. . Setting Setting
External interrupt Setting disabled | ;o ed disabled Maintain
enabled selected Maintain Maintain previous state

F GPIO previous state | previous state

. . Hi-z/

selected, or resource . Hi-z/ Hi-z/ .

Hi-Z Internal input
other than above Input enabled Input enabled ) i

fixed at "0
selected
. . Setting Setting Maintain Maintain

Trace selected Setting disabled disabled disabled previous state previous state Trace output

G GPIO Hi-z/
selected, or resource . Hi-z/ Hi-z/ .

Hi-Zz Internal input
other than above Input enabled Input enabled fixed at "0"

selected
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12.Electrical Characteristics

12.1 Absolute Maximum Ratings

MBO9A310A Series

Parameter Symbol - Rating Unit Remarks
Min Max

Power supply voltage*" ** Vce Vss - 0.5 Vss + 6.5 v

Power supply voltage (for USB) ** +° USBVce Vss - 0.5 Vss + 6.5 Y,

Analog power supply voltage*" ** AVce Vss - 0.5 Vss + 6.5 v

Analog reference voltage*" ** AVRH Vss - 0.5 Vss + 6.5 v
Vce + 0.5 Except for USB

Vss-05 (< 6.5V) v on
1
Input voltage* Vi Vss - 0.5 kJSSGB.’;/\t;;: +0.5 USB pin
Vss-0.5 Vss + 6.5 Vv 5V tolerant

Analog pin input voltage** Via Vss - 0.5 'évg.CS:-/)O.5

Output voltage** Vo Vss - 0.5 zlscgg\(/))s v

Clamp maximum current lcLave -2 +2 mA *8

Clamp total maximum current Z[lcrame] +20 mA *8
10 mA 4mA type

“L" level maximum output current*® lou - 20 mA 12mA type
39 mA P80, P81
4 mA 4mA type

“L" level average output current*® loLav - 12 mA 12mA type
18.5 mA P80, P81

"L" level total maximum output current SloL - 100 mA

“L" level total average output current*’ > lotav - 50 mA
-10 mA 4mA type

"H" level maximum output current*® lon - -20 mA 12mA type
-39 mA P80, P81
-4 mA 4mA type

"H" level average output current*® lonay - -12 mA 12mA type
-20.5 mA P80, P81

"H" level total maximum output current > lon - - 100 mA

"H" level total average output current*’ > lonav - - 50 mA

Power consumption Pp - 300 mwW

Storage temperature Tsto -55 + 150 °C

*1: These parameters are based on the condition that Vss = AVss = 0.0V.

*2: Vcc must not drop below Vss - 0.5V.
*3: USBVcc must not drop below Vss - 0.5V.

*4: Be careful not to exceed Vcc + 0.5V, for example, when the power is turned on.

*5: The maximum output current is defined as the value of the peak current flowing through any one of the corresponding pins.

*6: The average output current is defined as the average current value flowing through any one of the corresponding pins for a

100 ms period.

*7: The total average output current is defined as the average current value flowing through all of corresponding pins for a 100 ms.
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12.4.4 Operating Conditions of Main PLL and USB PLL (In the case of using main clock for input clock of PLL)
(Vec =2.7V to 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)

Value )
Parameter Symbol - Unit Remarks
Min Typ Max
PLL oscillation stabilization wait time (LOCK UP
: 1 tLock 100 - - us
time)*
PLL input clock frequency feLu 4 - 16 MHz
PLL multiple rate - 13 - 75 multiple
PLL macro oscillation clock frequency feLio 200 - 300 MHz
Main PLL clock frequency*? FeikpiL - - 40 MHz
USB clock frequency** FoikspLL - - 48 MHz After the M frequency division

*1: Time from when the PLL starts operating until the oscillation stabilizes.
*2: For more information about Main PLL clock (CLKPLL), see "Chapter 2-1: Clock" in "FM3 Family Peripheral Manual".

*3: For more information about USB clock, see "Chapter 2-2: USB Clock Generation" in "FM3 Family Peripheral Manual
Communication Macro Part".

12.45 Operating Conditions of Main PLL (In the case of using the built-in high speed CR for the input clock of the

main PLL)
(Vec =2.7V to 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)
Value )
Parameter Symbol - Unit Remarks
Min Typ Max
PLL oscillation stabilization wait time (LOCK UP
ime)+t tLock 100 - - us
time)
PLL input clock frequency feLul 3.8 4 4.2 MHz
PLL multiple rate - 50 - 71 multiple
PLL macro oscillation clock frequency feLo 190 - 300 MHz
Main PLL clock frequency** FewkpLL - - 40 MHz

*1: Time from when the PLL starts operating until the oscillation stabilizes.
*2: For more information about Main PLL clock (CLKPLL), see "Chapter 2-1: Clock" in "FM3 Family Peripheral Manual".

When setting PLL multiple rate, please take the accuracy of the built-in high-speed CR clock into account and prevent the
master clock from exceeding the maximum frequency.

Main PLL connection

Main PLL
Main clock (CLKMO PLL input PLL macro clock
An- sk ) K clock oscillation clock M (CLKPLL)
i N
High-speed CR clock (CLKHC) divider I\F/I)ian divider
N
divider
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12.4.8 External Bus Timing

External bus clock output characteristics
(Vec =2.7V to 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)

. . Value .
Parameter Symbol Pin name Conditions - Unit
Min Max
Outout f ; Vec24.5V - 40 MHz
utput frrequenc
putirequency cveLe Vee < 4.5V - 32 MHz
MCLKOUT
. . Vecz24.5V 25 - ns
Minimum clock cycle time -
Vec <45V 31.25 - ns

Note: The external bus clock output is a divided clock of HCLK. For more information about setting of clock divider,
see "Chapter 12: External Bus Interface" in "FM3 Family Peripheral Manual"

When external bus clock is not output, this characteristic does not give any effect on external bus operation.

teycle
0.8 xVec 0.8 x Vo
MCLKOUT / 0.2 xVce
External bus signal input/output characteristics
(Vcc =2.7V to 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)
Parameter Symbol Conditions Value Unit Remarks

Vin 0.8 X Ve \Y

Signal input characteristics
Vi 0.2 X Vce \Y
Vou 0.8 x Vcc \

Signal output characteristics
VOL 0.2 x Vcc V

Input signal éle VlHl
putsig A & Vi Vi 7
Y/ N\
Output signal >< Vo Vo >< ><
A VoL VoL Vi
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12.4.10 CSIO/UART Timing

CSIO (SPI =0, SCINV = 0)
(Vec =2.7V to 5.5V, Vss =0V, Ta = - 40°C to + 105°C)

Pin . Vcc < 4.5V Vcc 2 4.5V .
Parameter Symbol Conditions - - Unit
y name Min Max Min Max

Serial clock cycle time tscve SCKx 4tcycp - 4tcycp - ns
. SCKx

SCK | — SOT delay time tsLovi SOTX -30 +30 -20 +20 ns

Master mode
SIN — SCK 1 setup time tysh SCKx 50 - 30 - ns
SINx

) SCKx

SCK 1 — SIN hold time tshixi SINX 0 - 0 - ns

Serial clock "L" pulse width tsishH SCKx 2tcycp - 10 - 2tcycp - 10 | - ns

Serial clock "H" pulse width tshsL SCKXx tcycp + 10 - tcycp + 10 | - ns
) SCKx

SCK | — SOT delay time tsLove SOTx - 50 - 30 ns

SIN — SCK 1 setup time tivsHe gﬁ:\ﬁx Slave mode 10 - 10 - ns
; SCKx

SCK T—> SIN hold time tsHixe SINX 20 - 20 - ns

SCK falling time tF SCKXx - 5 - 5 ns

SCK rising time tR SCKXx - 5 - 5 ns

Notes:
B The above characteristics apply to CLK synchronous mode.

Mtcyvcp indicates the APB bus clock cycle time.
About the APB bus number which Multi-function Serial is connected to, see “8. Block Diagram” in this datasheet.

B These characteristics only guarantee the same relocate port number.
For example, the combination of SCKx_0 and SOTx_1 is not guaranteed.

EWhen the external load capacitance C. = 30pF.
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tscve |
4
SCK Von Voo Von
——— tsovH ———» tsLowi
/" \on “Vou
SOT N Vol - VoL
[« tivshi » tshixi
ViH ViH
SIN Vie Vi
Master mode
R . tshsL o e tsish | LtF
SCK v ViH Vin
| VIL 7(VIL VIL
tsLove >
SOT Von “Von
VoL K VoL
tvsie —ple———  fshixe
ViH Vi1
SIN
Vi Vi
Slave mode
UART external clock input (EXT =1)
(Vcc =2.7Vto 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)
Parameter Symbol Conditions Min Max Unit Remarks
Serial clock "L" pulse width tsish tcycp + 10 - ns
Serial clock "H" pulse width tshsL _ tcycp + 10 - ns
SCK falling time tF C. = 30pF - 5 ns
SCKrising time tR - 5 ns
tR tF
—>| |e— tsHsL «— tsLsh —>
SCK
Vin Vi Vin
V||_ VIL VIL
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tBHL teLL
< > <
BIN
< > |e »> «— >
tBuAu tauBD tBDAD tADBU

AIN
) tAHL > tALL "
[
ZIN
Yy N
ZIN
- taBez
tza8e < >
AIN/BIN N
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Definition of 12-bit A/D Converter Terms

H Resolution : Analog variation that is recognized by an A/D converter.

W Integral Nonlinearity : Deviation of the line between the zero-transition point
(Ob000000000000+——0b000000000001) and the full-scale transition point
(0b111111122110+——0b111111111111) from the actual conversion characteristics.

M Differential Nonlinearity : Deviation from the ideal value of the input voltage that is required to change
the output code by 1 LSB.

Integral Nonlinearity Differential Nonlinearity
OXFFF+
Actual conversion _
OXFFET  characteristics OX(N+1)T Actual conversion
{1 LSB(N-1) + Vz1} characteristics
OXFFD}
VEsT -
Ideal characteristics
= ! (Actually- | o OXN+
2 | | measured E_
5 : value) 3
© 0x004—+ ; t NT =
g : ' (Actually-measured 8
= 1 1 )
& 0x003 A - value) B Oox(N-1)1 Vinyr
i \Actual conversion 5 [ (Actually-measured
! ! value
0x002-+ ' characteristics | Vit )
Ideal characteristics (Actually-measured
0x001-+ O0x(N-2) ‘ value)
Vzr (Actually-measured value) Actual conversion characteristics
AVss AVRH AVss AVRH
Analog input Analog input

Vit - {1LSB % (N - 1) + V7}

Integral Nonlinearity of digital output N = [LSB]

1LSB
. . . . .. V(N+1)T'VNT
Differential Nonlinearity of digital output N = 1LSB -1[LSB]
— VFST - VZT
1Lse = 4094
N . A/D converter digital output value.
Vot : Voltage at which the digital output changes from 0x000 to 0x001.
Vest : Voltage at which the digital output changes from OxFFE to OxFFF.
Vit : Voltage at which the digital output changes from Ox(N — 1) to OxN.
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12.6 USB characteristics

MBO9A310A Series

(Vcec = 2.7V to 5.5V, USBVcce = 3.0V to 3.6V, Vss = 0V, Ta = - 40°C to + 105°C)

Pin . Value .
Parameter mbol Conditions - Unit | Remarks
€ Symbo name ° Min Max €
Input High level voltage Vg - 2.0 USBVcce + 0.3 Y, *1
Input Input Low level voltage Vi - Vss-03 (0.8 \Y *1
charact-
eristics Differential input sensitivity Vo - 0.2 - \ *2
Different common mode range Vewm - 0.8 2.5 Vv *2
External
: pull-down .
Output High level voltage Vou resistance 2.8 3.6 \Y 3
= 15kQ
UDPO, External pull-up
Output Low level voltage VoL UDMO resistance 0.0 0.3 Vv *3
Output = 1.5kQ
charact- Crossover voltage Vers - 1.3 2.0 \ *4
eristics Rising time ter Full Speed 4 20 ns *5
Falling time ter Full Speed 4 20 ns *5
Rise/fall time matching teREM Full Speed 90 111.11 % *5
Output impedance Zprv Full Speed 28 44 Q *6
Rising time tir Low Speed 75 300 ns *7
Falling time te Low Speed 75 300 ns *7
Rise/fall time matching tLREM Low Speed 80 125 % *7

*1: The switching threshold voltage of Single-End-Receiver of USB I/O buffer is set as within V,_ (Max) = 0.8V,

Viu (Min) = 2.0 V (TTL input standard).
There are some hystereses to lower noise sensitivity.

*2: Use differential-Receiver to receive USB differential data signal.

Differential-Receiver has 200 mV of differential input sensitivity when the differential data input is within 0.8 V to 2.5V

to the local ground reference level.
Above voltage range is the common mode input voltage range.

1.0

sensitivity [V]
\

a4
o

»
hatl

Minimum differential input

08

I I I
25

Common mode input voltage [V]
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*3: The output drive capability of the driver is below 0.3 V at Low-State (Vo.) (to 3.6 V and 1.5 kQ load), and 2.8 V or above
(to the ground and 1.5 kQ load) at High-State (Vo).

*4: The cross voltage of the external differential output signal (D + /D —) of USB I/O buffer is within 1.3 V to 2.0 V.

v

Max 2.0V e e T
" Vcrs specified range
D- 4

*5: They indicate rising time (Trise) and falling time (Tfall) of the full-speed differential data signal.
They are defined by the time between 10% and 90% of the output signal voltage.
For full-speed buffer, Tr/Tf ratio is regulated as within + 10% to minimize RFI emission.

Rising time Falling time
Full-speed Buffer
LT RsR27Q
TXD+ —. Yy
| | 1
; ( b C=50pF
: : /;
! '+ Rs=270Q
- — L]
5 O | Ci=50pF
3-State Enable — 4 : /;
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12.9 Return Time from Low-Power Consumption Mode

12.9.1 Return Factor: Interrupt
The return time from Low-Power consumption mode is indicated as follows. It is from receiving the return factor to starting the

program operation.

Return Count Time
(Vcc =2.7V 10 5.5V, Ta = - 40°C to + 105°C)

Value .
Parameter Symbol Unit Remarks
Typ | Max*

SLEEP mode fevee ns

High-speed CR TIMER mode,

Main TIMER mode, 40 80 us

PLL TIMER mode

Low-speed CR TIMER mode Ticnt 453 737 us

Sub TIMER mode 453 737 us

STOP mode 453 737 us

*: The maximum value depends on the accuracy of built-in CR.

Operation example of return from Low-Power consumption mode (by external interrupt*)

ExtINT

Interrupt factor

Active
accept

|

N

! Tient

Interrupt factor
clear by CPU
CPU
Operation Start

*: External interrupt is set to detecting fall edge.
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13.0rdering Information

Part number Olgle(t:shr:p OS.nF;i\hl\;lp Package Packing
memory

MBOAF311LAPMC1-G-IJNE2 64Kbyte 16Kbyte Plastic - LQFP
MBOAF312LAPMC1-G-JNE2 128Kbyte 16Kbyte (0.5mm pitch),64-pin
MB9AF314LAPMC1-G-JNE2 256Kbyte 32Kbyte (FPT-64P-M38)
MBOAF311LAPMC-G-JNE2 64Kbyte 16Kbyte Plastic - LQFP
MBOAF312LAPMC-G-INE2 128Kbyte 16Kbyte (0.65mm pitch),64-pin
MBOAF314LAPMC-G-JNE2 256Kbyte 32Kbyte (FPT-64P-M39)
MBOAF311LAQN-G-AVE2 64Kbyte 16Kbyte Plastic -~ QFN
MBO9AF312LAQN-G-AVE2 128Kbyte 16Kbyte (0.5mm pitch),64-pin
MBOAF314LAQN-G-AVE2 256Kbyte 32Kbyte (LCC-64P-M24)
MBOAF311MAPMC-G-JNE2 64Kbyte 16Kbyte
MBOAF312MAPMC-G-INE2 128Kbyte 16Kbyte Plastic - LQFP
MBOAF314MAPMC-G-JNE2 256Kbyte 32Kbyte (0.5mm pitch),80-pin
MBOAF315MAPMC-G-JNE2 384Kbyte 32Kbyte (FPT-80P-M37)
MB9AF316MAPMC-G-JNE2 512Kbyte 32Kbyte Tray
MBOAF311NAPMC-G-INE2 64Kbyte 16Kbyte
MBOAF312NAPMC-G-JNE2 128Kbyte 16Kbyte Plastic - LOFP
MB9AF314NAPMC-G-JNE2 256Kbyte 32Kbyte (0.5mm pitch),100-pin
MBOAF315NAPMC-G-INE2 384Kbyte 32Kbyte (FPT-100P-M23)
MBOAF316NAPMC-G-JNE2 512Kbyte 32Kbyte
MBOAF311NAPF-G-INE1 64Kbyte 16Kbyte
MBOAF312NAPF-G-INE1 128Kbyte 16Kbyte Plastic - QFP
MB9AF314NAPF-G-JNE1 256Kbyte 32Kbyte (0.65mm pitch), 100-pin
MBOAF315NAPF-G-INE1 384Kbyte 32Kbyte (FPT-100P-M06)
MBOAF316NAPF-G-INE1 512Kbyte 32Kbyte
MBOAF311NABGL-GE1 64Kbyte 16Kbyte Plastic | PFBGA
MB9AF312NABGL-GE1 128Kbyte 16Kbyte (0.8mm pitch),112-pin
MBOAF314NABGL-GE1 256Kbyte 32Kbyte (BGA-112P-M04)
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64-pin plastic LQFP

(FPT-64P-M38)

Lead pitch 0.50 mm
Package width x |14 50 mm x 10.00 mm
package length

Lead shape Gullwing
Le_ad b_end Normal bend
direction
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Weight 0.32¢g

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

12.00+0.20(.472+.008)SQ

*10.0020.10(.394+.004)SQ

— INDEX

 ——
 ——
OES

(O Fe

O,

INLLLEEERE

1000

0.22+0.05
(.009i.002) (008)

(© 2010 FUJITSU SEMICONDUCTOR LIMITED F64038S-c-1-2

Note 1) * : These dimensions do not include resin protrusion.
Note 2) Pins width and pins thickness include plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.

0.145 + 0.055

W)

r— - — — — — — — 1

1.508%8 ) )
Mounting height;
(Losg:a) (Mounting height)

\

\

\

\

\

} 0.25(.010)
| /,
| 0-8° j

} — Y
\

\

\

\

\

~[0.08(003)

e

-
0.50+0.20 0.10+0.10

(.020+.008) (.004+.004)
0.60 +0.15 (Stand off)

.024+.006
3 ( )

Dimensions in mm (inches).
Note: The values in parentheses are reference values.
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