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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"

Active

ARM® Cortex®-M3

32-Bit Single-Core

40MHz

CSIO, EBI/EMI, I2C, LINbus, UART/USART, USB
DMA, LVD, POR, PWM, WDT
83

384KB (384K x 8)

FLASH

32K x 8

2.7V ~ 5.5V

A/D 16x12b

Internal

-40°C ~ 105°C (TA)
Surface Mount

100-LQFP

100-LQFP (14x14)
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Multi-function Timer (Max 2units)
The Multi-function timer is composed of the following blocks.

W 16-bit free-run timer x 3ch/unit
HInput capture x 4ch/unit

H Output compare x 6ch/unit

B A/D activation compare x 3ch/unit

B \Waveform generator x 3ch/unit

W 16-bit PPG timer x 3ch/unit

The following function can be used to achieve the motor
control.

EPWM signal output function

B DC chopper waveform output function
HDead time function

HInput capture function

B A/D converter activate function

EDTIF (Motor emergency stop) interrupt function

Quadrature Position/Revolution Counter (QPRC)

(Max 2units)

The Quadrature Position/Revolution Counter (QPRC) is used
to measure the position of the position encoder. Moreover, it is
possible to use up/down counter.

B The detection edge of the three external event input pins AIN,
BIN and ZIN is configurable.

M 16-bit position counter
M 16-bit revolution counter

B Two 16-bit compare registers

Dual Timer (32/16bit Down Counter)

The Dual Timer consists of two programmable 32/16-bit down
counters.

Operation mode is selectable from the followings for each timer
channel.

HFree-running
M Periodic (=Reload)
HOne-shot
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Watch Counter
The Watch counter is used for wake up from Low-Power
Consumption mode.

Interval timer: up to 64s (Max) @ Sub Clock: 32.768kHz

Watch dog Timer (2channels)
A watchdog timer can generate interrupts or a reset when a
time-out value is reached.

This series consists of two different watchdogs, a "Hardware"
watchdog and a, "Software" watchdog.

The "Hardware" watchdog timer is clocked by the built-in low
speed CR oscillator. Therefore, the "Hardware" watchdog is
active in any low-power consumption modes except STOP
mode.

External Interrupt Controller Unit

B Up to 16 external interrupt input pins.

HInclude one non-maskable interrupt (NMI) input pin.

General-Purpose I/O Port

This series can use its pins as general-purpose 1/O ports when
they are not used for external bus or peripherals. Moreover, the
port relocate function is built in. It can set which 1/O port the
peripheral function can be allocated to.

H Capable of pull-up control per pin

M Capable of reading pin level directly

HBuilt-in the port relocate function

B Up to 83 fast General Purpose 1/0 Ports @ 100pin Package

B Some ports are 5V tolerant /0 (MBO9AF315MA/NA,
MB9AF316MA/NA only)
Please see "Pin Description” to confirm the corresponding
pins.

CRC (Cyclic Redundancy Check) Accelerator

The CRC accelerator calculates the CRC which has a heavy
software processing load, and achieves a reduction of the
integrity check processing load for reception data and storage.

CCITT CRC16 and IEEE-802.3 CRC32 are supported.
BCCITT CRC16 Generator Polynomial: 0x1021
B |EEE-802.3 CRC32 Generator Polynomial: 0x04C11DB7
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3. Pin Assignment

FPT-100P-M23

MBO9A310A Series

vce
PSO0/INT00_O/AINO_2/SIN3_1/RTO10_O/MADATAQ0_L
P5VINTOL_0/BINO_2/SOT3_1/RTO11 O/MADATAOL 1
P52/INT02_0/ZINO_2/SCK3_1/RTO12_0/MADATA02_1
P53/SIN6_O/TIOAL_2/INT07_2/RTO13_0/MADATA03_1
P54/SOT6_O/TIOB1_2/RTO14_O/MADATAO4_1
P55/SCK6_0/ADTG_1/RTO15_0/MADATAO5_1
P56/INT08_2/DTTI1X_O/MADATA06_1
P30/AINO_0/TIOBO_L/INT03_2/MADATAO7_1
P31/BINO_O/TIOB1_1/SCK6_L/INT04_2/MADATA08_1
P32/ZINO_O/TIOB2_1/SOT6_L/INT0S_2/MADATAQ9_1
P33/INT04_0/TIOB3_1/SIN6_1/ADTG_6/MADATAL0_1
P34/FRCK0_O/TIOB4_1/MADATALL 1
P35/IC03_0/TIOB5_1/INT08_L/MADATA12_1
P36/IC02_0/SINS_2/INT09_1/MADATAL3_1
P37/IC01_0/SOTS_2/INT10_1/MADATAL4_1
P38/IC00_0/SCK5_2/INT11_1/MADATAL5_1
P39/DTTIOX_O/ADTG_2

P3ARTO00_0/TIOAO_1

P3B/RTOOL_O/TIOAL_1

P3C/RTO02_0/TIOA2_1

P3D/RTO03_O/TIOA3_1

P3E/RTO04_O/TIOA4_1

P3F/RTO05_O/TIOAS_1

Vss

(TOP VIEW)
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vss
P20/INT05_O/CROUT_O/AIN1_1/MAD24_1
P21/SINO_O/INT06_1/BIN1_1
P22/SOT0_O/TIOB7_L/ZIN1_1
P23/SCKO_O/TIOA7_1/RTO00_1
P1F/AN15/ADTG_5/FRCKO_1/MAD23 1
P1E/AN14/RTS4_L/DTTIOX_1/MAD22_1
P1D/AN13/CTS4_1/IC03_1/MAD21_1
P1C/AN12/SCK4_1/1C02_1/MAD20_1
P1B/AN11/SOT4_1/ICO1_1/MAD19_1
P1A/AN10/SIN4_L/INT0S_1/IC00_1/MAD18_1
P19/ANO9/SCK2_2/MAD17_1
P18/ANO8/SOT2_2/MAD16_1

AVSS

AVRH

AvcC

P17/ANO7/SIN2_2/INT04_1/MAD15_1
P16/ANO6/SCKO_1/MAD14_1
P15/ANOS/SOTO_1/IC03_2/MAD13_1
P14/ANO4/SINO_1/INT03_1/IC02_2/MAD12_1
P13/ANO3/SCK1_1/ICO1_2/MAD11_1
P12/AN02/SOT1_1/IC00_2/MAD10_1
P1I/ANOVSINI_1/INT02_1/FRCKO_2/MAD09_1
P10/ANOO

vee

Note:

The number after the underscore ("_") in pin names such as XXX_1 and XXX_2 indicates the relocated port number. For these pins,
there are multiple pins that provide the same function for the same channel. Use the extended port function register (EPFR) to

select the pin.
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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

44

22

J7

34

26

P4D

TIOB4_0

SOT7_1
(SDA7_1)

BIN1_2

FRCK1_1

MADO7_1

E/I*

45

23

K8

35

27

P4E

TIOB5_0

INTO6_2

SIN7_1

ZIN1_2

MADOS_1

E/I*

46

24

K9

36

28

MD1

PEO

47

25

L8

37

29

MDO

48

26

L9

38

30

X0

PE2

49

27

L10

39

31

X1

PE3

50

28

L11

40

32

VSS

51

29

K11

41

33

VCC

52

30

Jil

42

34

P10

ANOO

53

31

J10

43

35

P11

ANO1

SIN1_1

INTO2_1

FRCKO_2

MADO9_1

54

32

J8

44

36

P12

ANO2

SOT1_1
(SDAZL_1)

1C00_2

MAD10_1

K10

VSS

J9

VSS

Document Number: 002-04674 Rev.*A
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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

61

D9

P06

TRACED1

TIOB5_2

SOT4 2
(SDA4_2)

INTO1_1

MCSX4_1

84

62

A7

66

PO7

ADTG_0

MCLKOUT_1

TRACED2

SCK4_2
(SCL4_2)

85

63

B7

P08

TRACED3

TIOAQ_2

CTS4 2

MCSX3_1

86

64

Cc7

P09

TRACECLK

TIOBO_2

RTS4 2

MCSX2_1

87

65

D7

67

54

POA

SIN4_0

INT0O_2

FRCK1_0

MCSX1_1

E/I*

88

66

A6

68

55

POB

SOT4 0
(SDA4_0)

TIOB6_1

IC10_0

MCSX0_1

E/I*

89

67

B6

69

56

POC

SCK4 0
(SCL4_0)

TIOA6_1

IC11_0

MALE_1

E/I*

D4

VSS

C3

VSS

Document Number: 002-04674 Rev.*A

Page 24 of 115




=7 CYPRESS

PERFORM

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

68

C6

70

POD

RTS4 0

TIOA3_2

IC12_0

MDQMO_1

69

A5

71

POE

CTS4 0

TIOB3_2

IC13 0

MDQM1_1

92

70

B5

72

57

POF

NMIX

CROUT 1

93

71

D6

73

P63

INTO3_0

MWEX_1

94

72

C5

74

58

P62

SCK5_0
(SCL5_0)

ADTG_3

MOEX_1

95

73

B4

75

59

P61

SOT5_0
(SDA5_0)

TIOB2_2

96

74

C4

76

60

P60

SIN5_0

TIOA2_ 2

INT15_1

MRDY_1

E/I*

97

75

A4

7

61

USBVCC

98

76

A3

78

62

P80

UDMO

99

7

A2

79

63

P81

UDPO

100

78

Al

80

64

VSS

*: 5V tolerant I/O on MB9AF315MA/NA and MBOAF316MA/NA
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CYPRESS MB9A310A Series
PERFORM
Pin No
Module Pin name Function -
LQFP-100 | QFP-100 | BGA-112 | LQFP-g0 | LQFP-64
QFN-64
External INTOO_O 2 80 C1 2 2
Interrupt i
p INTOO 1 _Externé_il interrupt request 00 82 60 cs _ _
= input pin
INTOO_2 87 65 D7 67 54
INTO1_O External interrupt request 01 3 81 C2 3 3
INTO1_1 input pin 83 61 D9 - -
INTO2_0 External interrupt request 02 4 82 B3 4 4
INTO2_1 input pin 53 31 J10 43 35
INTO3_0 93 71 D6 73 -
INTO3_1 _Extern_al interrupt request 03 56 34 Ho 46 38
input pin
INTO3_2 9 87 El 9
INTO4_0 12 90 E4 12 8
INTO4 1 _Extern_al interrupt request 04 59 37 Go 49 40
= input pin
INTO4_2 10 88 E2 10 6
INTO5_0 74 52 C10 60 -
INTO5_1 _Extemz_;\l interrupt request 05 65 43 = 55 i
input pin
INTO5_2 11 89 E3 11 7
INTO6_1 External interrupt request 06 73 51 c1u 59 48
INTO6_2 input pin 45 23 K8 35 27
INTO7 2 _Externgl interrupt request 07 5 83 D1 5 )
- input pin
INTO8_1 External interrupt request 08 14 92 F2 - -
INTO8_2 input pin 8 86 D5 8 -
INTO9 1 _Extemgl interrupt request 09 15 03 F3 ) )
- input pin
INT10 1 _Externgl interrupt request 10 16 94 c1 ) )
- input pin
INT11 1 Externgl interrupt request 11 17 05 G2 ) )
- input pin
INT12 1 _Externgl interrupt request 12 27 5 Ja ) )
— input pin
INT13 1 Externgl interrupt request 13 o8 6 L5 ) )
- input pin
INT14 1 _Externgl interrupt request 14 39 17 K6 29 )
- input pin
INT15 1 !Externgl interrupt request 15 9 74 ca 76 60
- input pin
NMIX Non-Maskable Interrupt input 92 70 B5 72 57

Document Number: 002-04674 Rev.*A
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PERFORM
Pin No
Module | Pin name Function LQFP-100 | QFP-100 | BGA-112 | LQFP-go | -QFP-64
QFN-64

GPIO P00 77 55 A9 61 49
P01 78 56 B9 62 50
P02 79 57 B11 63 51
P03 80 58 A8 64 52
P04 81 59 B8 65 53
P05 82 60 C8 - -
P06 83 61 D9 - -
Eg; General-purpose /O port 0 gg gg g; ?6
P09 86 64 Cc7 - -
POA 87 65 D7 67 54
POB 88 66 A6 68 55
POC 89 67 B6 69 56
POD 90 68 C6 70 -
POE 91 69 A5 71 -
POF 92 70 B5 72 57
P10 52 30 J11 42 34
P11 53 31 J10 43 35
P12 54 32 J8 44 36
P13 55 33 H10 45 37
P14 56 34 H9 46 38
P15 57 35 H7 47 39
P16 58 36 G10 48 -
Ei; General-purpose 1/O port 1 22 i g: gg 32
P19 64 42 F10 54 45
P1A 65 43 F9 55 -
P1B 66 44 Ell 56 -
P1C 67 45 E10 - -
P1D 68 46 F8 - -
P1E 69 47 E9 - -
P1F 70 48 D11 - -
P20 74 52 Cc10 60 -
ﬁ;; General-purpose /O port 2 ;2 2(1) Eél gg 23
P23 71 49 D10 57 46

Document Number: 002-04674 Rev.*A Page 31 of 115




CYPRESS MB9A310A Series
PERFORM
Pin No
Module Pin name Function -
LQFP-100 | QFP-100 | BGA-112 | LQFP-g0 | LQFP-64
QFN-64
Mult . SINO_O Multifunction serial interface ch.0 73 51 cn 59 48
Function input pin
Serial SINO_1 56 34 H9 46 -
0 Multifunction serial interface ch.0
SOTO0_O ;
(SDAO__O) out.put.pm N 72 50 E8 58 47
This pin operates as SOTO when it is
SOTOo 1 used in a UART/CSIO/LIN (operation
(SDAO_ 1) modes 0 to 3) and as SDAO when itis | 57 35 H7 47 -
- used in an I°C (operation mode 4).
Multifunction serial interface ch.0
SCKO0_0 )
(SCLO_0) C|O.Ck |./O pin N 71 49 D10 57 46
This pin operates as SCKO when it is
SCKO 1 used in a CSIO (operation modes 2)
(SCLO_ 1) and as SCLO when it is used in an I°C | 58 36 G10 48 -
- (operation mode 4).
Multi _ SINL_ 1 !\/Iultlfupctlon serial interface ch.1 53 31 310 43 35
Function input pin
Serial Multifunction serial interface ch.1
1 output pin
SOT1 1 This pin operates as SOT1 when it is
(SDA1_1) used in a UART/CSIO/LIN (operation o4 32 8 44 36
modes 0 to 3) and as SDA1 when it is
used in an I°C (operation mode 4).
Multifunction serial interface ch.1
clock 1/0 pin
SCK1_1 This pin operates as SCK1 when it is
(SCL1 1) used in a CSIO (operation modes 2) 55 33 H10 45 37
and as SCL1 when it is used in an I°C
(operation mode 4).
Multi _ SIN2_2 Multlfunctlon serial interface ch.2 59 37 G9 49 0
Function input pin
Serial Multifunction serial interface ch.2
2 output pin
SOT2_2 This pin operates as SOT2 when it is
(SDA2_2) used in a UART/CSIO/LIN (operation 63 41 c8 53 44
modes 0 to 3) and as SDA2 when it is
used in an I°C (operation mode 4).
Multifunction serial interface ch.2
clock 1/O pin
SCK2_2 This pin operates as SCK2 when it is
(SCL2_2) used in a CSIO (operation modes 2) 64 42 F10 54 45
and as SCL2 when it is used in an I°C
(operation mode 4).
Multi SIN3_1 Multifunction serial interface ch.3 2 80 C1 2 2
Function SIN3 2 input pin 39 17 K6 29 -
Serial SOT3_1 Multifunction serial interface ch.3
3 (SDA3_1) output pin 3 81 2 3 3
This pin operates as SOT3 when it is
SOT3 2 used in a UART/CSIO/LIN (operation 0 18 6 30 )
(SDA3_2) modes 0 to 3) and as SDA3 when it is
used in an I°C (operation mode 4).
SCK3_1 Multifunction serial interface ch.3
(SCL3 1) clock I/O pin 4 82 B3 4 4
This pin operates as SCK3 when it is
SCK3_2 used in a CSIO (operation modes 2)
(SCL3_2) and as SCL3 when it is used in an 1°C | 19 L7 31 -
(operation mode 4).

Document Number: 002-04674 Rev.*A
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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

Document Number: 002-04674 Rev.*A
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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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*8:
» See “4. List of Pin Functions” and “5. I/0 Circuit Type” about +B input available pin.
» Use within recommended operating conditions.
» Use at DC voltage (current) the +B input.
» The +B signal should always be applied a limiting resistance placed between the +B signal and the device.

» The value of the limiting resistance should be set so that when the +B signal is applied the input current to the device pin does
not exceed rated values, either instantaneously or for prolonged periods.

» Note that when the device drive current is low, such as in the low-power consumption modes, the +B input potential may pass
through the protective diode and increase the potential at the VCC and AVCC pin, and this may affect other devices.

* Note that if a +B signal is input when the device power supply is off (not fixed at 0V), the power supply is provided from the
pins, so that incomplete operation may result.

* The following is a recommended circuit example (I/O equivalent circuit).

Protection Diode
Vce Vee

Limiting j P-ch

resistor —

+Binput (OV 10 16V)__ AAA —— . Digital output

N-ch

ngital input

R
AVcc

Analog input

WARNING:

Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature, etc.) in excess of
absolute maximum ratings. Do not exceed these ratings.
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(Vecec =AVcee = 2.7V to 5.5V, USBVcce = 3.0V to 3.6V, Vss = AVss = 0V, Ta = - 40°C to + 105°C)

Pin " Value .
Parameter Symbol name Conditions Typ*‘ Manc Unit Remarks
Ta =+ 25°C,
. When LVD is off 2.5 3 mA *1
Main %3
;:g(ljiR Ta =+ 105°C,
. _ *
TIMER ghen LVD is off 6 mA 1
;:nu??eent et Ta=+25°C,
H *
VCC Sub YXhen LVD is off 60 230 MA 1
;:(':/IdEeR Ta =+ 105°C,
When LVD is off - 3.1 mA *1
*4
STOP Ta=+25°C, 35 200 WA *1
When LVD is off
mode lech STOP mode
current Ta =+105°C, - 3 mA *1
When LVD is off

*1: When all ports are fixed.

*2: Vcc=5.5V

*3: When using the crystal oscillator of 4 MHz (Including the current consumption of the oscillation circuit)
*4: When using the crystal oscillator of 32 kHz (Including the current consumption of the oscillation circuit)

Low-Voltage Detection Current
(Vec = 2.7V t0 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)

Pin - Value .
Parameter Symbol name Conditions Typ Max Unit Remarks
Low-voltage detection At operation
circuit (LVD) power lccivp VCC for interrupt 4 7 MA At not detect
supply current Vce =5.5V

Flash Memory Current
(Vcc = 2.7V t0 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)

Pin - Value .
Parameter Symbol name Conditions Typ Max Unit Remarks
Flash memory
write/erase lccrLasH VCC At Write/Erase 11.4 13.1 mA
current

A/D Converter Current
(Vcc =AVcc = 2.7V 10 5.5V, Vss = AVss = AVRL = 0V, Ta = - 40°C to + 105°C)

Pin . Value .
Parameter Symbol Conditions Unit Remarks
y name Typ Max

At 1unit operation 0.57 0.72 mA
Power supply current lccap AVCC

At stop 0.06 20 HA

At lunlt operation 11 1.96 mA
Reference power AVRH=5.5V

lccavrH AVRH

supply current

At stop 0.06 4 HA
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Separate Bus Access Synchronous SRAM Mode
(Vec =2.7Vto 5.5V, Vss =0V, Ta = - 40°C to + 105°C)

. - Value .
Parameter Symbol Pin name Conditions - Unit
Min Max
. MCLK Vcc = 4.5V 9
Address delay time tav MAD[24:0] Voo < 4.5V 1 12 ns
; Vce 2 4.5V 1 9 ns
CSL
. MCLK Vce < 4.5V 12
MCSX delay time t MCSX[7:0] Voe = 4.5V ) 9 i,
cosH Vee < 4.5V 12
; Vce 2 4.5V 1 9 ns
REL
. MCLK Vce < 4.5V 12
MOEX delay time t MOEX Voc = 4.5V . 9 -
RER Vec < 4.5V 12
Data set up — t MCLK Vce 2 4.5V 19 ) ns
MCLK 1 time ps MADATA[15:0] Vee < 4.5V 37
MCLK 1— ¢ MCLK Vce = 4.5V 0 i ns
Data hold time bH MADATA[15:0] Vee < 4.5V
; Vce 2 4.5V 1 9 ns
WEL
) MCLK Vce < 4.5V 12
MWEX delay time . MWEX Ve = 4.5V L 9 N
WEH Vec < 4.5V 12
; Vce 2 4.5V 1 9 ns
MDQMI[1:0] pomt MCLK Vee < 4.5V 12
delay time t MDQM[1:0] Vcc =24.5V 1 9 ns
DQuH Vee < 4.5V 12
MCLK 1 — MCLK, Ve 2 4.5V MCLK+18
Data output time toos MADATA[15:0] Vee < 45V MCLK+1 MCLK+24 ns
MCLK 1 — ; MCLK Vce = 4.5V 1 18 ns
Data output time o MADATA[15:0] Vee < 4.5V 1 24
Note: When the external load capacitance C. = 30pF.
teveLe
. «>
veLK _||_|_|_||_|_|_|_|_|_|
: 1 1
: -[€ lesu tcsh
MCSX[7:0] | | A / \
é tAV. tAV
MAD[24:0] | Address [ X Address X X
i fReL tReH
MOEX | |
: toouL tbomH tbomL tbomH
MDQM[1:0] | |
E tweL twen
MWEX i
: tps toH
5 «——l¢ >} | € top
MADATA[15:0] | RD {nvaiia WD |
| c 1
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12.4.9 Base Timer Input Timing

Timer input timing
(Vec =2.7Vto 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)

Parameter Symbol Pin name Conditions - Value Unit Remarks
Min Max
t TIOAN/TIOBN
Input pulse width tT'WH (when using as - 2tevep - ns
T ECK,TIN)
triwn triwe
ECK
Vius Vins
TIN Vis Viis
Trigger input timing
(Vec =2.7V to 5.5V, Vss =0V, Ta = - 40°C to + 105°C)
. o Value .
Parameter Symbol Pin name Conditions - Unit Remarks
Min Max
t TIOAN/TIOBN
Input pulse width tTRGH’ (when using as | - 2teyep - ns
TReL TGIN)

trreH trreL
TGIN Vs Vs \
Vis Vis

Note: tcycp indicates the APB bus clock cycle time.
About the APB bus number which the Base Timer is connected to, see “8. Block Diagram” in this datasheet.
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CSIO (SPI =0, SCINV = 1)
(Vec =2.7V to 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)

Pin . Vcc < 4.5V Vcc 2 4.5V .
Parameter Symbol Condition - - Unit
e ymb name ditions Min Max Min Max

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

SCK 1 — SOT delay time tsHovi SOTX -30 + 30 -20 + 20 ns

Master mode

SIN — SCK | setup time tvsy SCKx 50 - 30 - ns
SINX
. SCKXx

SCK | — SIN hold time tsuxi SINX 0 - 0 - ns

Serial clock "L" pulse width tsisH SCKXx 2tcycp-10 | - 2tcycp-10 | - ns

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

SCK 1 — SOT delay time tsHove SOTx - 50 - 30 ns

SIN — SCK | setup time tivsLe gﬁ\ﬁx Slave mode 10 - 10 - ns
; SCKx

SCK | — SIN hold time tsLixe SINX 20 - 20 - ns

SCK falling time tF SCKx - 5 - 5 ns

SCKrising time tR SCKx - 5 - 5 ns

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

Btcycp indicates the APB bus clock cycle time.
About the APB bus number which Multi-function Serial is connected to, see “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.

HEWhen the external load capacitance C_ = 30pF.
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12.4.12 Quadrature Position/Revolution Counter timing

MBO9A310A Series

(Veec =2.7V to 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)

. Value .
Parameter Symbol Conditions - Unit
Min Max
AIN pin "H" width taHL -
AIN pin "L" width taLL -
BIN pin "H" width teHL -
BIN pin "L" width taLL -
BIN rise time from
AIN pin "H" level tausu PC_Mode2 or PC_Mode3
AIN fall time from
BIN pin "H" level teuap PC_Mode2 or PC_Mode3
BIN fall time from
AIN pin "L" level tapBD PC_Mode2 or PC_Mode3
AIN rise time from
BIN pin "L" level tapau PC_Mode2 or PC_Mode3
AIN rise time from .
BIN pin "H" level tsuau PC_Mode2 or PC_Mode3 2tcvep - ns
BIN fall time from
AIN pin "H" level tausp PC_Mode2 or PC_Mode3
AIN fall time from
BIN pin "L" level tspaD PC_Mode2 or PC_Mode3
BIN rise time from
AIN pin "L" level tapBU PC_Mode2 or PC_Mode3
ZIN pin "H" width tzuL QCR:CGSC ="0"
ZIN pin "L" width tzL QCR:CGSC ="0"
AIN/BIN rise and fall time from ) o
determined ZIN level tzace QCRCGSC ="1
Determined ZIN level from AIN/BIN . Cwam
rise and fall time theez QCR:CGSC="1

* ! teyep indicates the APB bus clock cycle time.

About the APB bus number which Quadrature Position/Revolution Counter is connected to, see "8. Block Diagram" in this

datasheet.
< tAHL > < tALL
w U P PP (R AP
) tauBu g X tBUAD g tADBD tBDAU g
/A — . U P PP
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12.4.13 I°C Timing

MBO9A310A Series

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

- Standard-mode Fast-mode .
Parameter Symbol | Conditions . - Unit | Remarks
Min Max Min Max
SCL clock frequency FscL 0 100 0 400 kHz
(Repeated) START condition hold time ) )
SDA |— SCL | thosTa 4.0 0.6 Hs
SCLclock "L" width tLow 4.7 - 1.3 - us
SCLclock "H" width thicH 4.0 - 0.6 - us
(Repeated) START condition setup time ) )
SCL1—SDA| tsusm a7 0.6 Hs
Data hold time C. = 30pF, w 3
scL l N SDA,L T tHppAT R = (Vp/IOL)*l 0 3.45 0 0.9 MS
Data setup time
SDA | 1 — SCL 1 tsupat 250 - 100 - ns
STOP condition setup time
scL T N SDAT tsusto 4.0 - 0.6 - us
Bus free time between
"STOP condition" and tsur 4.7 - 1.3 - us
"START condition”
Noise filter tsp - 2 tcycp*4 - 2 tcycp*4 - ns

*1; R and C represent the pull-up resistance and load capacitance of the SCL and SDA lines, respectively.
Vp indicates the power supply voltage of the pull-up resistance and lo, indicates Vo guaranteed current.

*2: The maximum tuppar must satisfy that it doesn't extend at least "L" period (tL.ow) of device's SCL signal.
*3: Fast-mode 1°C bus device can be used on Standard-mode I1°C bus system as long as the device satisfies the requirement of

"tsupaT 2 250 ns".

*4: tcyep IS the APB bus clock cycle time.
About the APB bus number that 12C is connected to, see "8. Block Diagram" in this datasheet.
To use Standard-mode, set the APB bus clock at 2 MHz or more.
To use Fast-mode, set the APB bus clock at 8 MHz or more.

SDA

R

SCL ]

tHpsTA

tsupar

tsusto

teur
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ANXX Comparator
Rext Analog input pin RaiN
Analog signal
source VvV V
Can
(Equation 1) Ts 2 ( Ran + Rext ) x Can x 9
Ts : Sampling time
Ran  :input resistor of A/D = 2kQ 45<AVcc <55

input resistor of A/D = 3.8kQ 2.7<AVcc <45
Can  :input capacity of A/ID =12.9pF 2.7 <AVcc<5.5
Rext : Output impedance of external circuit

(Equation 2) Tc = Teck x 14
Tc : Compare time
Teck  : Compare clock cycle
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12.7 Low-voltage Detection Characteristics

Low-voltage detection reset

MBO9A310A Series

(Ta = - 40°C to + 105°C)

. Value .
Parameter Symbol Conditions - Unit Remarks
Min Typ Max
Detected voltage VDL - 2.25 2.45 2.65 \ When voltage drops
Released voltage VDH - 2.30 2.50 2.70 \ When voltage rises
Interrupt of low-voltage detection
(Ta =-40°C to + 105°C)
. Value .
Parameter Symbol Conditions - Unit Remarks
Min Typ Max
Detected voltage VDL SVHI = 0000 2.58 2.8 3.02 Vv When voltage drops
Released voltage VDH - 2.67 2.9 3.13 \Y When voltage rises
Detected voltage VDL 2.76 3.0 3.24 \Y When voltage drops
SVHI = 0001 -
Released voltage VDH 2.85 3.1 3.34 \% When voltage rises
Detected voltage VDL 2.94 3.2 3.45 \% When voltage drops
SVHI = 0010 -
Released voltage VDH 3.04 3.3 3.56 \% When voltage rises
Detected voltage VDL 3.31 3.6 3.88 \% When voltage drops
SVHI = 0011 -
Released voltage VDH 3.40 3.7 3.99 \% When voltage rises
Detected voltage VDL SVHI = 0100 3.40 3.7 3.99 \% When voltage drops
Released voltage VDH 3.50 3.8 4.10 Vv When voltage rises
Detected voltage VDL SVHI = 0111 3.68 4.0 4.32 \% When voltage drops
Released voltage VDH 3.77 4.1 4.42 \% When voltage rises
Detected voltage VDL SVHI = 1000 3.77 4.1 4.42 \% When voltage drops
Released voltage VDH 3.86 4.2 4.53 \% When voltage rises
Detected voltage VDL SVHI = 1001 3.86 4.2 4.53 \% When voltage drops
Released voltage VDH 3.96 4.3 4.64 \ When voltage rises
I o 2240 x
LVD stabilization wait time | Tow - - - tcycp * us

*: tevep indicates the APB2 bus clock cycle time.
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MBO9A310A Series

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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