FUJITSU SEMICONDUCTOR
DATA SHEET DS706-00017-2v0-E

32-bit ARM™ Cortex™-M3 based Microcontroller

—M3% MB9B310T Series

MB9BF316S/T, MBO9BF317S/T, MBOBF318S/T

B DESCRIPTION

The MB9B310T Series are highly integrated 32-bit microcontrollers dedicated for embedded controllers
with high-performance and competitive cost.

These series are based on the ARM Cortex-M3 Processor with on-chip Flash memory and SRAM, and has
peripheral functions such as Motor Control TigJ@DCs and Communication Interfaces (USB, UART,
CSIO, FC, LIN).

The products which are described in this data sheet are placed into TYPE2 product categories in "FM3
Family PERIPHERAL MANUAL".

Note: ARM and Cortex are the trademarks of ARM Limited in the EU and other countries.
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B FEATURES
©® 32- b|t ARM Cortex-M3 Core

Processor version: r2pl

- Up to 144MHz Frequency Operation

- Memory Protection Unit (MPU):improves theliability of an embedded system

- Integrated Nested Vectored Interrupt Controller (NVIC): 1 NMI (hon-maskable interrupt) and 48
peripheral interrupts and 16 priority levels

- 24-bit System timer (Sys Tick): System timer for OS task management

® On-chip Memories

[Flash memory]
- Upto 1 Mbyte
- Built-in Flash Accelerator System with 16Kbyte trace buffer memory
The read access to Flash memory can be achieved without wait cycle up to operation frequency of
72MHz. Even at the operation frequency moantii2MHz, an equivalent access to Flash memory
can be obtained by Flash Accelerator System.

- Security function for code protection

[SRAM]
This Series contain a total of up to 128Kbytectip SRAM memories. This is composed of two
independent SRAM (SRAMO,SRAM1) . SRAMO is conregtto I-code bus or D-code bus of Cortex-M3
core. SRAML1 is connected to System bus.

- SRAMO: Up to 64 Kbyte.
- SRAML1: Up to 64 Kbyte.

) External Bus Interface
- Supports SRAM, NOR and NAND Flash device
- Up to 8 chip selects
- 8/16-bit Data width
- Up to 25-bit Address bit
- Supports Address/Data multiplex
- Supports external RDY input

® USB Interface (Max 2channels)
USB interface is composed of Function and Host.

[USB function]
- USB2.0 Full-Speed supported
- Max 6 EndPoint supported
- EndPoint 0 is control transfer
- EndPoint 1, 2 can be selected Bulk-transfer, Interrupt-transfer or Isochronous-transfer
- EndPoint 3 to 5 can be selected Bulk-transfer or Interrupt-transfer
- EndPoint 1 to 5 is comprised Double Buffer

[USB host]
USB2.0 Full/Low speed supported
- Bulk-transfer, interrupt-transfer and Isochronous-transfer support
- USB Device connected/dis-connected automatically detect
- IN/OUT token handshake packet automatically
- Max 256-byte packet-length supported
- Wake-up function supported
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® Multi-function Serial Interface (Max 8channels)
-+ 4 channels with 16stepsx9-bit FIFO (ch.4 to7gh4 channels without FIFO (ch.0 to ch.3)
- Operation mode is selectable from the followings for each channel.
- UART
- CSIO
- LIN
ke
[UART]
+ Full-duplex double buffer
- Selection with or without parity supported
- Built-in dedicated baud rate generator
- External clock available as a serial clock
- Hardware Flow control : Automatically control the transmission by CTS/RTS (only ch.4)
- Various error detect functions available (parity errors, framing errors, and overrun errors)

[CSIO]

- Full-duplex double buffer

- Built-in dedicated baud rate generator

+ Overrun error detect function available
[LIN]

- LIN protocol Rev.2.1 supported

- Full-duplex double buffer

- Master/Slave mode supported

- LIN break field generate (can be changed 13 to 16-bit length)

- LIN break delimiter generate (can be changed 1 to 4-bit length)

- Various error detect functions available (parity errors, framing errors, and overrun errors)
[°C]

-+ Standard mode (Max 100kbps) / High-speed mode (Max 400kbps) supported

® DMA Controller (8channels)
DMA Controller has an independent bus for CPUCE% and DMA Controller can process simultaneously.

- 8 independently configured and operated channels

+ Transfer can be started by softwareeguest from the built-in peripherals
- Transfer address area: 32-bit(4Gbyte)

- Transfer mode: Block transfer/Burst transfer/Demand transfer

- Transfer data type: byte/half-word/word

- Transfer block count: 1 to 16

- Number of transfers: 1 to 65536

® A/D Converter (Max 32channels)

[12-bit A/D Converter]
-+ Successive Approximation Register type
+ Built-in 3units
- Conversion time: 1{5s@5V
- Priority conversion available (priority at 2levels)
- Scanning conversion mode
- Built-in FIFO for conversion data storage (for SCAbhversion: 16steps, for Priority conversion:
4steps)
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® Base Timer (Max 16channels)
Operation mode is selectable from the followings for each channel.

- 16-bit PWM timer

- 16-bit PPG timer

- 16/32-bit reload timer
- 16/32-bit PWC timer

® General Purpose 1/O Port

This series can use its pins as I/O ports whendheyot 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.

- Capable of pull-up control per pin

- Capable of reading pin level directly

+ Built-in the port relocate function

- Up 154 fast I/O Ports@176pin Package
- Some pin is 5V tolerant 1/O.

® Multi-function Timer (Max 3units)
The Multi-function timer is composed of the following blocks.

- 16-bit free-run timer x 3ch./unit

- Input capture x 4ch./unit

- Output compare x 6¢h./unit

- A/D activating compare x 3ch./unit
- Waveform generator x 3ch./unit

- 16-bit PPG timer x 3ch./unit

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

- PWM signal output function
- DC chopper waveform output function

- Dead time function

+ Input capture function

- A/D convertor activate function

- DTIF (Motor emergency stop) interrupt function

® Quadrature Position/Revolution Counter (QPRC) (Max 3channels)
The Quadrature Position/Revolution Counter (QPR@)sed to measure the position of the position
encoder. Moreover, it is possible to use up/down counter.

- The detection edge of the three external event input pins AIN, BIN and ZIN is configurable.
- 16-bit position counter

- 16-bit revolution counter

- Two 16-bit compare registers

® Dual Timer (32/16-bit Down Counter)
The Dual Timer consists of two programmable 32/16-bit down counters.
Operation mode is selectable from the followings for each channel.

- Free-running
- Periodic (=Reload)

- One-shot

FUﬁTSU DS706-00017-2v0-E
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® Watch Counter
The Watch counter is used for wake up from power saving mode.

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

® External Interrupt Controller Unit
- Up to 32 external interrupt input pin
- Include one non-maskable interrupt(NMI)

® 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 watchdagsHardware" watchdog and a "Software" watchdog.

"Hardware" watchdog timer is clocked by low speed internal CR oscillator. Therefore, "Hardware"
watchdog is active in any power saving mode except STOP.

® CRC (Cyclic Redundancy Check) Accelerator
The CRC accelerator helps a verify data transmission or storage integrity.

CCITT CRC16 and IEEE-802.3 CRC32 are supported.

- CCITT CRC16 Generator Polynomial: 0x1021
- |IEEE-802.3 CRC32 Generator Polynomial: 0x04C11DB7

® Clock and Reset

[Clocks]
Five clock sources (2 external oscillators, 2 ind&f@R oscillator, and Main PLL) that are dynamically
selectable.
- Main Clock : 4AMHz to 48MHz
- SubClock :32.768kHz

- High-speed internal CR Clock  : 4MHz
- Low-speed internal CR Clock  : 100kHz
+ Main PLL Clock

[Resets]
- Reset requests from INITX pin
- Power on reset
- Software reset
- Watchdog timers reset
- Low-voltage detector reset
- Clock supervisor reset

® Clock Super Visor (CSV)
Clocks generated by internal CR oscillators are tisatipervise abnormality of the external clocks.

- External OSC clock failure (clock stop) is detected, reset is asserted.
- External OSC frequency anomaly is detected, interrupt or reset is asserted.
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® L ow-Voltage Detector (LVD)
This Series include 2-stage monitoring of voltagethe VCC pins. When the voltage falls below the
voltage has been set, Low-Voltage Detector generates an interrupt or reset.

- LVD1: error reporting via interrupt
- LVD2: auto-reset operation

® Low Power Mode
Three power saving modes supported.

- SLEEP
- TIMER
- STOP

® Debug
- Serial Wire JTAG Debug Port (SWJ-DP)
- Embedded Trace Macrocells (ETM) proviclemprehensive debug and trace facilities.

® Power Supply
Three Power Supplies
- Wide range voltage VCC = 2.7V to 5.5V

- USBVCCO = 3.0V to 3.6V: for USB ch.0 I/O voltage, when USB ch.0 is used.
= 2.7V to 5.5V: when GPIO is used.
- USBVCC1 = 3.0V to 3.6V: for USB ch.1 I/O voltage, when USB ch.1 is used.

= 2.7V to 5.5V: when GPIO is used.
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B PRODUCT LINEUP
® Memory size

MBO9B310T Series
s

Product name MB9BF316S/T MB9BF317S/T MB9BF318S/T
On-chip Flash 512Kbyte 768Kbyte 1Mbyte
On-chip RAM 64Kbyte 96Kbyte 128Kbyte
® Function

MB9BF316S MB9BF316T
Product name MB9BF317S MBOBF317T
MB9BF318S MB9BF318T
Pin count 144 176/192
Cortex-M3
CPU | Freq. 144MHz

Power supply voltage range

VCC:2.7V to 5.5V
(USBVCCO0:3.0Vto 3.6V)
(USBVCC1:3.0Vto 3.6V)

USB2.0 (Function/Host)

2ch. (Max)

DMAC

8ch.

External Bus Interface

Addr:19-bit (Max)
R/Wdata:8/16-bit (Max)
CS: 8 (Max)
Support: SRAM,
NOR & NAND Flash

Addr:25-bit (Max)
R/Wdata:8/16-bit (Max)
CS:8 (Max)
Support: SRAM,
NOR & NAND Flash

MF Serial Interface
(UART/CSIO/LIN/IC)

8ch. (Max)
ch.4 to ch.7: FIFO (16steps x 9-bit)
ch.0 to ch.3: No FIFO

Base Timer
(PWC/ Reload timer/PWM/PPG) 16¢h. (Max)

A/ID

activation | 3ch.

compare

Input 4ch.

capture
MF- |Free-run ) 50 3 units (Max)
Timer |timer

Output 6ch.

compare

Waveform 3ch.

generator

PPG 3ch.
QPRC 3ch(Max)
Dual Timer 1 unit
Watch Counter 1 unit
CRC Accelerator Yes
Watchdog timer 1ch. (SW) + 1ch. (HW)
External Interrupts 32pins (Max) + NMI x 1
I/O ports 122pins (Max) 154pins (Max)
12-bit A/D converter 24ch. (3 units) 32ch. (3 units)
CSV (Clock Super Visor) Yes
LVD (Low-Voltage Detector) 2ch.
Built-in High-speed AMHZ+ 2%)
CR Low-speed 100kH¥£Typ)
Debug Function SWJ-DP/ETM

Note: All signals of the peripheral function in each praiccannot be allocated by limiting the pins of package.
It is necessary to use the port relocate function of the General I/0O port according to your function use.
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B PACKAGES
MB9BF316S MB9BF316T
Package Product name MBOBF317S MB9BF317T
MB9BF318S MB9BF318T
LQFP: FPT-144P-M08 (0.5mm pitch) O -
LQFP: FPT-176P-MO07 (0.5mm pitch) - Q
BGA: BGA-192P-MO06 (0.8mm pitch) - Q

O : Supported

Note : See MPACKAGE DIMENSIONS" for detailed information on each package.
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B PIN ASSIGNMENT

* FPT-176P-MO7

(TOP VIEW)
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<Note>
The number after the underscore ("_")

Use the extended port function register (EPFR) to select the pin.

TIOA09_0, TIOA09_1, and TIOAQ09_2 cannot be used as the external startup trigger input (TGIN signal) at
in BHANDLING DEVICES" for

1/0 mode 1 (timer full mode) of the Base Timer. SeBdse Timer
details.

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.
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* FPT-144P-M08

(TOP VIEW)
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<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.

TIOA09 0 and TIOA09 2 cannot be used as the extstadlup trigger input (TGIN signal) at I/O mode 1
(timer full mode) of the Base Timer. SeeBase Timer" in BHANDLING DEVICES" for details.
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<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.

TIOAQ09_0, TIOA09 1, and TIOAQ9_2 cannot be used as the external startup trigger input (TGIN signal) at

1/0 mode 1 (timer full mode) of the Base Timer. SeBdse Timer" in MAHANDLING DEVICES" for
details.

oo
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MBO9B310T Series
I

B LIST OF PIN FUNCTIONS

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.

Pin No

LQFP-176

LQFP-144

BGA-192

I/O circuit Pin state

Pin Name
type type

1

1

Cl

VCC -

B2

PAO

RTO20_0

TIOA08_0

FRCK1_0

Cc2

PAl

RTO21 0

TIOAQ9_0

IC10_0

C3

PA2

RTO22 0

TIOA10_0O

IC11_0

D5

PA3

RTO23_0

TIOA11_0

IC12_0

D2

PA4

RTO24_0

TIOA12_0 G H

IC13_0

INTO3_0

D1

PAS

RTO25_0

TIOA13_0

INT10_2

D3

P05

TRACEDO

TIOAOS5_2 E F

SIN4_2

INTOO_1

D4

P06

TRACED1

TIOB0S_2 E F

SOT4 2

INTO1_1

FUﬁTSU DS706-00017-2v0-E



MBO9B310T Series
I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin Name

I/O circuit
type

Pin state
type

10

10

E2

PO7

TRACED2

ADTG_0

SCK4_2

G

11

E3

P08

TRACED3

TIOA00_2

CTS4 2

E4

P09

TRACECLK

TIOBOO_2

RTS4 2

DTTI2X_0

ES5

P50

INTOO_O

AINO_2

SIN3_1

RTO10_0

IC20_0

MOEX_0

P51

INTOL_O

BINO_2

SOT3 1

RTO11 0

IC21_0

MWEX_0

P52

INTO2_0

ZINO_2

SCK3 1

RTO12_0

IC22_0

MDQMO_0

DS706-00017-2v0-E
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MBO9B310T Series
I

Pin No Pin Name I/0 circuit | Pin state
LQFP-176 LQFP-144 BGA-192 type type

P53
SIN6_0
TIOAOL_2
16 16 F3 INTO7_2 E H
RTO13 0
IC23_0
MDQM1_0
P54
SOT6_0
17 17 F4 TIOBO1_2 E [
RTO14 0
MALE_0
P55
SCK6_0
18 18 F5 ADTG_1 E [
RTO15 0
MRDY_0
P56
SIN1_0
INTO8_2
TIOA09_2
DTTILX_O
MNALE_O
P57
SOT1_0
20 20 G2 TIOB09_2 E H
INT16_1
MNCLE_0
P58
SCK1_0
21 21 G3 TIOA11_2 E H
INT17_1
MNWEX_0
P59
SIN7_0
22 22 G4 TIOB11_2 E H
INTO9_2
MNREX_0

14 FUﬁTSU DS706-00017-2v0-E



MBO9B310T Series
I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type

Pin state
type

G5

P5A

SOT7_0

TIOA13_1

INT18_1

MCSXO0_0

G6

P5B

SCK7_0

TIOB13_1

INT19 1

MCSX1_0

H1

P5C

TIOA06_2

INT28_0

IC20_1

H2

PSD

TIOBO6_2

INT29 0

DTTI2X_1

VSS

H3

P30

AINO_O

TIOBOO_1

INTO3_2

H4

P31

BINO_O

TIOBO1_1

SCK6_1

INTO4_2

H5

P32

ZINO_O

TIOB02_1

SOT6_1

INTO5_2

H6

P33

INTO4 0

TIOB03_1

SIN6_1

ADTG_6

DS706-00017-2v0-E
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MBO9B310T Series
I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type type

Pin state

32

J5

P34

FRCKO_0

TIOB0O4_1

E

P35

IC03_0

TIOBO5_1

INTOS_1

P36

1C02_0

SIN5_2

INTO9_1

TIOA12_2

MCSX2_0

P37

IC01_0

SOT5_2

INT10_1

TIOB12_2

MCSX3_0

K1

P38

IC00_0

SCK5 2

INT11_1

MCLKOUT_0

K2

P39

DTTIOX_O

ADTG_2

K3

P3A

RTOO00_0

TIOA00_1

K4

P3B

RTOO01_0

TIOAO1_1

40

P3C

RTO02_0

TIOA02_1

(o0}
FUJITSU
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MBO9B310T Series
I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type

Pin state
type

41

33

L2

P3D

RTO03_0

TIOA03 1

G

42

P3E

RTO04_0

TIOA04_1

43

M2

P3F

RTO05_0

TIOAO5_1

44

M1

VSS

45

N1

VCC

46

N2

P40

TIOAQ0_0

RTO10 1

INT12_1

47

N3

P41

TIOA01_0

RTO11 1

INT13_1

48

40

M3

P42

TIOA02_0

RTO12 1

49

41

P43

TIOA03_0

RTO13 1

ADTG_7

42

M4

P44

TIOA04 0

RTO14 1

43

N4

P45

TIOAO5_0

RTO15 1

44

P2

C

45

P3

VSS

46

P4

VCC

47

P5

P46

X0A

48

P6

P47

X1A

49

N5

INITX

M5

P48

DTTIIX_ 1

INT14_1

SIN3_2

DS706-00017-2v0-E
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MBO9B310T Series
I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type

Pin state
type

P49

TIOB0O_0

IC10_1

AINO_1

SOT3_2

K5

P4A

TIOBO1 0

IC11_1

BINO_1

SCK3_2

MADATAQ0_0

N6

P4B

TIOB02_0

IC12_1

ZINO_1

MADATAO1_O

M6

PAC

TIOBO3_0

IC13_1

SCK7_1

AIN1_2

MADATA02_0

P4D

TIOB04_0

FRCK1_1

SOT7_1

BIN1_2

MADATAO3_0

K6

PAE

TIOB05_0

INTO6_2

SIN7_1

ZIN1_2

MADATAO4_0

P70

TIOA04_2

MADATA05_0

N8

P71

INT13_2

TIOB0O4_2

MADATA06_0

(o0}
FUJITSU

DS706-00017-2v0-E




MBO9B310T Series
I

Pin No Pin name I/O circuit Pin state
LQFP-176 LQFP-144 BGA-192 type type

P72
SIN2_0
67 59 M8 INT14_2 E H
AIN2_0
MADATAO7_0
P73
SOT2 0
68 60 L8 INT15_2 E H
BIN2_0
MADATAO8_0
P74
SCK2_0
ZIN2_0
MADATA09_0
P75
SIN3 0
70 62 P8 ADTG_8 E H
INTO7_1
MADATA10_0
P76
SOT3. 0
71 63 J8 TIOA07 2 E H
INT11_2
MADATA11_0
P77
SCK3 0
72 64 P9 TIOBO7_2 E H
INT12_2
MADATA12_0
P78
AIN1_O
TIOA15 0
MADATA13 0
P79
BINL O
74 66 MO TIOB15_0 E H
INT23_1
MADATA14 0
- - El VSS -
- - G1 VSS -

DS706-00017-2v0-E FUﬁTSU 19



MBO9B310T Series
I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type

Pin state
type

75

67

L9

P7A

ZIN1_0

INT24_1

MADATA15_0

K9

P7B

TIOB07_0

INT10_0

P10

pP7C

TIOA07_0

INT11_0

N10

P7D

TIOA14_1

FRCK2_1

INT12_0

L10

P7E

TIOB14_1

Ic21_1

INT24_0

K10

P7F

TIOA15_1

IC22_1

INT25_0

M10

PFO

TIOB15_1

SIN1_2

INT13_0

IC23 1

N11

PF1

TIOAO8_1

SOT1_2

INT14_0

M11

PF2

TIOBOS_1

SCK1_2

INT15_0

N13

PEO

MD1

N12

MDO

P12

PE2

X0

P13

PE3

X1

N14

VSS

M14

VCC

VSS

K7

VSS

20
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Pin No

MBOB310T Series
S e e

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type

Pin state

90

74

M13

P10

ANOO

MCSX7_0

F

type

K

M12

P11

ANO1

SIN1_1

INTO2_1

FRCKO_2

MCSX6_0

L13

P12

ANO2

SOT1_1

1C00_2

MCSX5_0

P13

ANO3

L12

SCK1_1

IC01_2

MCSX4_0

P14

ANO4

L11

SINO_1

INTO3_1

1C02_2

MADOO_0

P15

ANOS

K13

SOT0_1

IC03_2

MADO1_0

P16

ANO6

K12

SCKO_1

INT20_1

MADO02_0

P17

ANO7

K14

SIN2_2

INTO4_1

MADO3_0

P7

VSS

P11

VSS

L14

VSS

DS706-00017-2v0-E
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MBO9B310T Series
I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type

Pin state
type

K11

P18

ANO8

SOT2 2

INT21_1

MADO4 0

J13

P19

ANO09

SCK2_2

INT22_1

MADO5_0

100

J12

P1A

AN10

SIN4_1

INTO5_1

TIOA13 2

IC00_1

MADO6_0

101

J11

P1B

AN11

SOT4 1

INT25_1

TIOB13_2

IC01_1

MADO7_0

102

J10

P1C

AN12

SCK4_1

INT26_1

TIOA14_2

1C02_1

MADO8_0

103

P1D

AN13

CTS4 1

INT27_1

TIOB14_2

IC03_1

MADO9_0

104

H10

P1E

AN14

RTS4 1

INT28_1

TIOA15_2

DTTIOX_1

MAD10_0

22

(o0}
FUJITSU
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MBO9B310T Series
I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type

Pin state
type

105

H9

P1F

AN15

ADTG_5

INT29_1

TIOB15_2

FRCKO_1

MAD11_0

106

J14

AVCC

107

H14

AVRH

108

Gl14

AVSS

109

F14

VSS

110

H13

PBO

AN16

TIOA09_1

SIN7 2

INT16_0

111

H12

PB1

AN17

TIOB09_1

SOT7_2

INT17_0

112

H11

PB2

AN18

TIOA10_1

SCK7_2

INT18_0

113

G13

PB3

AN19

TIOB10_1

INT19_0

114

G12

PB4

ANZ20

TIOA11_1

SINO_2

INT20_0

115

G11

PBS

AN21

TIOB11_1

SOT0_2

INT21_0

AIN2_2

G7

VSS

VSS

DS706-00017-2v0-E
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MBO9B310T Series
I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type

Pin state
type

116

G10

PB6

AN22

TIOA12_1

SCK0_2

INT22_0

BIN2_2

117

G9

PB7

AN23

TIOB12_1

INT23_0

ZIN2_2

118

F10

P29

AN24

MAD12_0

119

F11

P28

AN25

ADTG_4

INT09_0

RTOO05_1

MAD13_0

120

F12

P27

AN26

INT02_2

RTO04 1

MAD14 0

121

F13

P26

AN27

SCK2_1

RTOO03_1

MAD15_0

122

E10

P25

AN28

SOT2 1

RTO02_1

MAD16_0

123

Ell

P24

AN29

SIN2_1

INTO1_2

RTOO01_1

MAD17_0

24

(o0}
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MBO9B310T Series
I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type

Pin state
type

124

100

E12

P23

AN30

SCKO_0

TIOAO07_1

RTOO00_1

125

101

E13

P22

AN31

SOT0_0

TIOBO7_1

ZIN1_1

126

102

D12

P21

SINO_0

INTO6_1

BIN1_1

127

103

D13

P20

INTO5_0

CROUT_0

UHCONX1

AIN1_1

MAD18_0

128

104

C13

PF6

FRCK2_0

NMIX

129

105

El4

USBVCC1

130

106

D14

P82

UDM1

131

107

Cl4

P83

UDP1

132

108

B14

VSS

133

109

A13

VCC

134

110

B13

P00

TRSTX

135

111

Al12

PO1

TCK

136

112

C12

P02

TDI

137

113

B12

P03

TMS

138

114

Bl11

P04

TDO

139

C1

P90

TIOBO8_0

RTO20_1

INT30_0

MAD19_0

A8

VSS

DS706-00017-2v0-E
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I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type

Pin state
type

140

D11

P91

TIOB09_0

RTO21 1

INT31_0

MAD20_0

141

B10

P92

TIOB10_0

RTO22_1

SIN5_1

MAD21_0

142

C10

P93

TIOB11_0

RTO23 1

SOT5_1

MAD22_0

143

D10

P94

TIOB12_0

RTO24 1

SCK5_1

INT26_0

MAD23_0

144

B9

P95

TIOB13_0

RTO25 1

INT27_0

MAD24_0

145

115

C9

PCO

146

116

B8

PC1

147

117

D9

PC2

Q|0 |0

148

118

E9

PC3

TIOA06_1

149

119

F9

PC4

TIOA08_2

150

120

C8

PC5

TIOA10_2

A5

VSS

26
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MBO9B310T Series
I

Pin No Pin name I/O circuit | Pin state
LQFP-176 LQFP-144 | BGA-192 type type
PC6
151 121 D8 TI0A14 0 K Q
PC7
152 122 ES8 CROUT 1 L Q
153 123 Al0 PC8 K Q
154 124 F8 PC9 K Q
155 125 B7 PCA K Q
156 126 A9 VCC
157 127 All VSS
158 128 A7 PCB L Q
159 129 C7 PCC K Q
160 130 A6 PCD K Q
PCE
161 131 D7 RTS4 0 L Q
TIOBO6_1
PCF
162 132 E7 CTS4 0 L Q
TIOBO8 2
PDO
163 133 F7 SCK4_0 L R
TIOB10 2
INT30_ 1
PD1
164 134 B6 SOT4 0 L R
TIOB14 0
INT31 1
- - N7 VSS
- - G8 VSS
- - H7 VSS
- - H8 VSS

DS706-00017-2v0-E
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Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type

Pin state
type

165

135

C6

PD2

SIN4_0

TIOAO3_2

INTOO_2

166

136

D6

PD3

TIOB03_2

167

137

EG6

P62

SCK5_0

ADTG_3

168

138

BS

P61

SOT5_0

TIOB02_2

UHCONXO0

169

139

C5

P60

SIN5_0

TIOAO02_2

INT15_1

170

B4

PF3

TIOA06_0

SIN6_2

INTO6_0

AIN2_1

171

C4

PF4

TIOB06_0

SOT6_2

INTO7_0

BIN2_1

172

140

B3

PF5

SCKG6_2

INTO8_0

ZIN2_1

173

141

A4

USBVCCO

174

142

A3

P80

UDMO

175

143

A2

P81

UDPO

176

144

Bl

VSS

M7

VSS

*: 5V tolerant I/O

28
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B SIGNAL DESCRIPTION
The number after the underscore (

MBO9B310T Series
I

) 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.

Module Pin name Function [OFPI75 LSEPTM G192
ADC ADTG_O 10 10 E2
ADTG_1 18 18 F5
ADTG_2 37 29 K2
ADTG_3 ) i ) 167 137 E6
ADTG_4 SWI]D converter external trigger input 119 95 F11
ADTG_5 105 89 H9
ADTG_6 31 - H6
ADTG_7 49 41 L4
ADTG_8 70 62 P8
ANOO 90 74 M13
ANO1 91 75 M12
ANO2 92 76 L13
ANO3 93 77 L12
ANO4 94 78 L11
ANO5 95 79 K13
ANO6 96 80 K12
ANO7 97 81 K14
ANO8 98 82 K11
ANO9 99 83 Ji3
AN10 100 84 Ji2
AN11 101 85 Ji1
AN12 102 86 J10
AN13 103 87 J9
AN14 104 88 H10
AN15 A/D converter analog input pin. 105 89 H9
AN16 ANXxx describes ADC ch.xx. 110 - H13
AN17 111 - H12
AN18 112 - H11
AN19 113 - G13
AN20 114 - G12
AN21 115 - G1l1
AN22 116 - G10
AN23 117 - G9
AN24 118 94 F10
AN25 119 95 F11
AN26 120 96 F12
AN27 121 97 F13
AN28 122 98 E10
AN29 123 99 E11
AN30 124 100 E12
AN31 125 101 E13
(e}
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MBO9B310T Series
I

Module Pin name Function LOFP-176 LQP::nP_N124 SGALoD
Base Timer TIOAO_O 46 38 N2
0 TIOAO_1 Base timer ch.0 TIOA pin 38 30 K3
TIOAO_2 11 11 E3
TIOBO_O 59 51 L5
TIOBO_1 Base timer ch.0 TIOB pin 28 - H3
TIOBO_2 12 12 E4
Base Timer TIOA1_O 47 39 N3
1 TIOA1l_ 1 Base timer ch.1 TIOA pin 39 31 K4
TIOA1l_2 16 16 F3
TIOB1_0 60 52 K5
TIOB1_1 Base timer ch.1 TIOB pin 29 - H4
TIOB1_2 17 17 F4
Base Timer TIOA2_0 48 40 M3
2 TIOA2_1 Base timer ch.2 TIOA pin 40 32 L1
TIOA2_2 169 139 C5
TIOB2_0 61 53 N6
TIOB2_1 Base timer ch.2 TIOB pin 30 - H5
TIOB2_2 168 138 B5
Base Timer TIOA3_0 49 41 L4
3 TIOA3_1 Base timer ch.3 TIOA pin 41 33 L2
TIOA3_2 165 135 C6
TIOB3_0 62 54 M6
TIOB3_1 Base timer ch.3 TIOB pin 31 - H6
TIOB3_2 166 136 D6
Base Timer TIOA4_O 50 42 M4
4 TIOA4_1 Base timer ch.4 TIOA pin 42 34 L3
TIOA4 2 65 57 J6
TIOB4_0 63 55 L6
TIOB4_1 Base timer ch.4 TIOB pin 32 - J5
TIOB4_2 66 58 N8
Base Timer TIOA5_0 51 43 N4
5 TIOAS_1 Base timer ch.5 TIOA pin 43 35 M2
TIOA5_2 8 8 D3
TIOB5_0 64 56 K6
TIOB5_1 Base timer ch.5 TIOB pin 33 - J4
TIOB5_2 9 9 D4
Base Timer TIOA6_0O 170 - B4
6 TIOA6_1 Base timer ch.6 TIOA pin 148 118 E9
TIOA6_2 25 - H1
TIOB6_0 171 - C4
TIOB6_1 Base timer ch.6 TIOB pin 161 131 D7
TIOB6_2 26 - H2
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Base Timer TIOA07_0 77 - P10
7 TIOA07 1 Base timer ch.7 TIOA pin 124 100 E12
TIOAQ7_2 71 63 J8

TIOBO7_0 76 - K9

TIOBO7_1 Base timer ch.7 TIOB pin 125 101 E13

TIOBO7_2 72 64 P9

Base Timer TIOA08 0 2 2 B2
8 TIOAO08_1 Base timer ch.8 TIOA pin 82 - N11
TIOAO08_2 149 119 F9

TIOB08_0 139 - Cla

TIOB08_1 Base timer ch.8 TIOB pin 83 - M11
TIOB08_2 162 132 E7

Base Timer TIOAQ09 0 3 3 Cc2
9 TIOA09 1 Base timer ch.9 TIOA pin 110 - H13
TIOA09_2 19 19 F6

TIOB09_0 140 - D11

TIOB09_1 Base timer ch.9 TIOB pin 111 - H12

TIOB09_2 20 20 G2

Base Timer TIOA10_0 4 4 C3
10 TIOA10_1 | Base timer ch.10 TIOA pin 112 - H11
TIOA10_2 150 120 C8

TIOB10_0 141 - B10
TIOB10_1 Base timer ch.10 TIOB pin 113 - G13
TIOB10_2 163 133 F7

Base Timer TIOA11 O 5 5 D5
11 TIOA11_1 Base timer ch.11 TIOA pin 114 - G12
TIOAl1l 2 21 21 G3

TIOB11_0 142 - C10

TIOB11_1 Base timer ch.11 TIOB pin 115 - G11

TIOB11_2 22 22 G4

Base Timer TIOA12 0 6 6 D2
12 TIOA12_1 Base timer ch.12 TIOA pin 116 - G10
TIOA12_2 34 26 J3

TIOB12_0 143 - D10

TIOB12_1 Base timer ch.12 TIOB pin 117 - G9

TIOB12_2 35 27 J2

Base Timer TIOA13_0 7 7 D1

13 TIOA13 1 | Base timer ch.13 TIOA pin 23 23 G5
TIOA13_2 100 84 J12

TIOB13_0 144 - B9

TIOB13_1 Base timer ch.13 TIOB pin 24 24 G6
TIOB13_2 101 85 Ji1

2
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Base Timer TIOA14 0 151 121 D8
14 TIOA14 1 | Base timer ch.14 TIOA pin 78 - N10
TIOA14_2 102 86 J10
TIOB14_0 164 134 B6
TIOB14 1 Base timer ch.14 TIOB pin 79 - L10
TIOB14_2 103 87 J9
Base Timer TIOA15 0 73 65 N9
15 TIOA15 1 | Base timer ch.15 TIOA pin 80 - K10
TIOA15 2 104 88 H10
TIOB15_0 74 66 M9
TIOB15_1 Base timer ch.15 TIOB pin 81 - M10
TIOB15_2 105 89 H9
Debugger SWCLK FS;iirial wire debug interface clock input 135 111 A12
SWDIO c?jtrpi)?jltv;iif debug interface data input / 137 113 B12
SWO Serial wire viewer output pin 138 114 B11
TCK J-TAG test clock input pin 135 111 Al2
TDI J-TAG testdatainput pin 136 112 C12
TDO J-TAG debug data output pin 138 114 B11
TMS J-TAG test mode state input/output pin 137 118 B1p
TRACECLK Trace CLK output pin of ETM 12 12 E4
TRACEDO 8 8 D3
TRACED1 Trace data output pin of ETM 9 9 D4
TRACED?2 10 10 E2
TRACED3 11 11 E3
TRSTX J-TAG test reset input pin 134 110 B13
[ve)
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External MADOO_0O 94 78 L11
Bus MADO1_0 95 79 K13
MADO2_0 96 80 K12
MADO3_0 97 81 K14
MADO4_0 98 82 K11l
MADO5_0 99 83 J13
MADO06_0 100 84 Ji2
MADO7_0 101 85 Ji1
MADO08_0 102 86 J10
MADOQ9_0 103 87 J9
MAD10_0 104 88 H10
MAD11 0O 105 89 H9
MAD12_0 External bus interface address bus 118 94 F10
MAD13 0 119 95 F11
MAD14_0 120 96 F12
MAD15 0 121 97 F13
MAD16_0 122 98 E10
MAD17_0 123 99 E1ll
MAD18 0 127 103 D13
MAD19 0 139 - Cl1
MAD20_0 140 - D11
MAD21_0 141 - B10
MAD22_0 142 - C10
MAD23 0 143 - D10
MAD24 0 144 - B9
MCSX0_0 23 23 G5
MCSX1_0 24 24 G6
MCSX2_0 34 26 J3
MCSX3_0 External bus interface chip select 35 27 J2
MCSX4 0 output pin 93 77 L12
MCSX5_0 92 76 L13
MCSX6_0 91 75 M12
MCSX7_0 90 74 M13
MDQMO_0 External bus interface byte mask 15 15 F2
MDQM1_0 signal output pin 16 16 F3
External bus interface read enable
MOEX_0 signal for SRAM 13 13 ES
External bus interface write enable
MWEX_0 signal for SRAM 14 14 Fl
(e}
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External External bus interface ALE signal tg
Bus MNALE_O control NAND Flash output pin 19 19 F6
MNCLE_0 External bus interface CLE signal to 20 20 G2

control NAND Flash output pin
External bus interface read enable
MNREX_0 signal to control NAND Flash 22 22 G4

External bus interface write enable

MNWEX 0 signal to control NAND Flash 21 21 G3
MADATA00 0 60 52 K5
MADATA01_0 61 53 N6
MADATA02_0 62 54 M6
MADATA03_0 63 55 L6
MADATA04 0 64 56 K6
MADATAO05 0 65 57 J6
MADATA06_0 66 58 N8
MADATAQ7_0 | External bus interface data bus 67 59 M8
MADATA08_0 (Address / data multiplex bus) 68 60 L8
MADATA09 0 69 61 K8
MADATA10 0 70 62 P8
MADATA11 0 71 63 J8
MADATA12 0 72 64 P9
MADATA13 0 73 65 N9
MADATA14 0 74 66 M9
MADATA15 0 75 67 L9

A0 o | 1| 11 | F
MRDY 0 E);tjtrr;ag;r?;ls interface external RD 18 18 5
MCLKOUT 0 ES:SLT?;"?US interface external clock 36 o8 K1
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External INTOO_O i . 13 13 E5

Interrupt INTOO_1 rIf;:\ternal interrupt request 00 input 8 8 D3
INTOO_2 165 135 C6
INTO1_O . . 14 14 F1
INTOL_1 Ilozf:ltemal interrupt request 01 input 9 9 D4
INTO1_2 123 99 E1l
INTO2_0 . . 15 15 F2
INTO2_1 FI?;ternal interrupt request 02 input o1 75 M12
INTO2_2 120 96 F12
INTO3_0 . . 6 6 D2
INTO3_1 FI?:]ternal interrupt request 03 input 94 78 11
INTO3_2 28 - H3
INTO4_0 i _ 31 - H6
INTO4_1 rI?;ternal interrupt request 04 input 97 a1 K14
INTO4_2 29 - H4
INTO5_0 . _ 127 103 D13
INTO5_1 II§i>r<]ternal interrupt request 05 input 100 84 312
INTO5_2 30 - H5
INTO6_O . _ 170 - B4
INTO6_1 FF;i>r<]ternal interrupt request 06 input 126 102 D12
INTO6_2 64 56 K6
INTO7_0 . . 171 - C4
INTO7 1 FI?:]ternal interrupt request 07 input 70 62 P8
INTO7_2 16 16 F3
INTO8_0 . . 172 140 B3
INTOS_1 rIf;:\ternal interrupt request 08 input 33 B 14
INTO8_2 19 19 F6
INT09_O . . 119 95 F11
INTO9_1 Eﬁ:}ternal interrupt request 09 input 34 26 13
INTO9_2 22 22 G4
INT10_0 . . 76 - K9
INT10_1 ICIfi>l<1ternal interrupt request 10 input 35 57 12
INT10_2 7 7 D1
INT11_0 . . 77 - P10
INT11 1 FI?:]ternal interrupt request 11 input 36 o8 K1
INT11_2 71 63 J8
INT12_0 i _ 78 - N10
INT12 1 rI?;ternal interrupt request 12 input 16 38 N
INT12_2 72 64 P9
INT13_ 0 . _ 81 - M10
INT13_1 II§i>r<]ternal interrupt request 13 input 47 39 N3
INT13_2 66 58 N8
INT14_0 . ) 82 - N11
INT14_1 FF;i>r<]ternal interrupt request 14 input 58 50 M5
INT14_2 67 59 M8

©
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External INT15_0 , _ 83 - M11

Interrupt INT15_1 FIf;:]ternal interrupt request 15 input 169 139 cs
INT15_2 68 60 L8
INT16_0 External interrupt request 16 input 110 - H13
INT16_1 pin 20 20 G2
INT17_0 External interrupt request 17 input 111 - H12
INT17_1 pin 21 21 G3
INT18_0 External interrupt request 18 input 112 - H11
INT18 1 pin 23 23 G5
INT19_0 External interrupt request 19 input 113 - G13
INT19_1 pin 24 24 G6
INT20_0 External interrupt request 20 input 114 - G12
INT20_1 pin 96 80 K12
INT21_0 External interrupt request 21 input 115 - G11
INT21_1 pin 98 82 K11
INT22_0 External interrupt request 22 input 116 - G10
INT22_1 pin 99 83 J13
INT23_0 External interrupt request 23 input 117 - G9
INT23_1 pin 74 66 M9
INT24_0 External interrupt request 24 input 79 - L10
INT24_1 pin 75 67 L9
INT25_0 External interrupt request 25 input 80 - K10
INT25_1 pin 101 85 Jii
INT26_0 External interrupt request 26 input 143 - D10
INT26_1 pin 102 86 J10
INT27_0 External interrupt request 27 input 144 - B9
INT27_1 pin 103 87 J9
INT28_0 External interrupt request 28 input 25 - H1
INT28_1 pin 104 88 H10
INT29_0 External interrupt request 29 input 26 - H2
INT29 1 pin 105 89 H9
INT30_0 External interrupt request 30 input 139 - C11
INT30_1 pin 163 133 F7
INT31_0 External interrupt request 31 input 140 - D11
INT31_1 pin 164 134 B6

NMIX Non-Maskable Interrupt input pin 128 104 C13
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GPIO POO 134 110 B13
PO1 135 111 Al2
P02 136 112 C12
P03 137 113 B12
P04 138 114 B11l
OS5 General-purpose /O port 0 3 3 D3
P06 9 9 D4
P07 10 10 E2
P08 11 11 E3
P09 12 12 E4
P10 90 74 M13
P11 91 75 M12
P12 92 76 L13
P13 93 77 L12
P14 94 78 L11
P15 95 79 K13
P16 96 80 K12
P17 97 81 K14
P1g General-purpose /O port 1 98 82 K11
P19 99 83 J13
P1A 100 84 J12
P1B 101 85 J11
P1C 102 86 J10
P1D 103 87 J9
P1E 104 88 H10
P1F 105 89 H9
P20 127 103 D13
P21 126 102 D12
P22 125 101 E13
P23 124 100 E12
P24 123 99 E1l
P25 General-purpose /O port 2 122 98 £10
P26 121 97 F13
P27 120 96 F12
P28 119 95 F11
P29 118 94 F10
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GPIO P30 28 _ H3
P31 29 - H4
P32 30 - H5
P33 31 - H6
P34 32 - ‘]5
P35 33 - J4
P36 34 26 J3
P37 35 27 J2
P38 General-purpose 1/O port 3 6 -8 1
P39 37 29 K2
P3A 38 30 K3
P3B 39 31 K4
P3C 40 32 L1
P3D 41 33 L2
P3E 42 34 L3
P3F 43 35 M2
P40 46 38 N2
P41 47 39 N3
P42 48 40 M3
P43 49 41 L4
P44 50 42 M4
P45 51 43 N4
P46 55 47 P5
P47 General-purpose /O port 4 56 48 P6
P48 58 50 M5
P49 59 51 L5
P4A 60 52 K5
P4B 61 53 N6
P4C 62 54 M6
P4D 63 55 L6
P4E 64 56 K6
P50 13 13 E5
P51 14 14 F1
P52 15 15 F2
P53 16 16 F3
P54 17 17 F4
P55 18 18 F5
P56 19 19 F6
P57 General-purpose I/O port 5 20 0 oo
P58 21 21 G3
P59 22 22 G4
P5A 23 23 G5
P5B 24 24 G6
PSC 25 - H1
P5D 26 - H2

o]
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GPIO P60 169 139 C5
P61 General-purpose 1/O port 6 168 138 B5
P62 167 137 E6
P70 65 57 J6
P71 66 58 N8
P72 67 59 M8
P73 68 60 L8
P74 69 61 K8
P75 70 62 P8
P76 71 63 J8
P77 General-purpose /O port 7 2 64 P9
P78 73 65 N9
P79 74 66 M9
P7A 75 67 L9
P7B 76 - K9
P7C 77 - P10
P7D 78 - N10
P7E 79 - L10
P7F 80 - K10
P80 174 142 A3
P81 175 143 A2
a2 General-purpose 1/O port 8 130 106 D14
P83 131 107 C14
P90 139 - Cl1
Po1 140 - D11
P92 General-purpose 1/O port 9 141 - B10
P93 142 - C10
P94 143 - D10
P95 144 - B9
PAO 2 2 B2
PA1 3 3 c2
PA2 4 4 C3
oA3 General-purpose /O port A 5 5 D5
PA4 6 6 D2
PA5S 7 7 D1
PBO 110 - H13
PB1 111 - H12
PB2 112 - H11l
PB3 General-purpose 1/O port B 113 - G13
PB4 114 - G12
PB5 115 - G11
PB6 116 - G10
PB7 117 - G9

(o)
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GPIO PCO 145 115 C9
PC1 146 116 B8
PC2 147 117 D9
PC3 148 118 E9
PC4 149 119 F9
PC5 150 120 C8
PC6 151 121 D8
PC7 152 122 E8
5Cs General-purpose 1/O port C 153 123 AL0
PC9 154 124 F8
PCA 155 125 B7
PCB 158 128 A7
PCC 159 129 C7
PCD 160 130 A6
PCE 161 131 D7
PCF 162 132 E7
PDO 163 133 F7
PD1 164 134 B6
5D2 General-purpose 1/O port D 165 135 6
PD3 166 136 D6
PEO 84 68 N13
PE2 General-purpose /O port E 86 70 P12
PE3 87 71 P13
PFO 81 - M10
PF1 82 - N11
PF2 83 - M11
PF3 General-purpose 1/O port F* 170 - B4
PF4 171 - Cc4
PF5 172 140 B3
PF6 128 104 C13
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Mu|tj- SINO_O Multifuncti ol intert ho 126 102 D12
flg]grtign SINO_1 in;ljlt—puirr:ctlon serial interface ch. 9 78 L11
0 SINO_2 114 - G12
SOTO0_0 Multi-function serial interface ch.0
(SDAO_0) output pin. 125 101 E13
SOTO 1 This pin operates as SOTO when it|s
(SDAO_l) used in a UART/CSIO/LIN 95 79 K13
= (operation modes 0 to 3) and as
SOT0_2 SDAO when it is used in aAG
- 115 - G11
(SDAO_2) (operation mode 4).
SCK0_0 Multi-function serial interface ch.0 124 100 E12
(SCLO_0) clock 1/0O pin.
SCKO0_1 This pin operates as SCKO when it s 9% 80 K12
(SCLO_1) used in a CSIO (operation mode 2)
SCKO 2 and as SCLO when it is used in an
(SCLO_2) I°C (operation mode 4). 116 - G10
Multi- SIN1_ 0 Multi-functi ol interf h1 19 19 F6
funct]on SINL 1 in;Lflt-pLilQC ion serial interface ch. o1 75 M12
Serial SIN1_2 81 i M10
SOT1. 0 Multi-function serial interface ch.1
(SDA1_0) output pin. 20 20 G2
SOT1 1 This pin operates as SOT1 when it|S
(SDA1_1) used in a UART/CSIO/LIN 92 76 L13
= (operation modes 0 to 3) and as
SOT1_2 SDA1 when it is used in aAG
82 - N11
(SDA1_2) (operation mode 4).
SCK1.0 Multi-function serial interface ch.1 21 21 G3
(SCL1_0) clock 1/0O pin.
SCK1 1 This pin operates as SCK1 when it|is 93 77 L12
(SCL1_1) used in a CSIO (operation mode 2)
SCK1 2 and as SCL1 when itis used in an
(SCL1 2) I2C (operation mode 4). 83 - M11
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Mult SIN2_0 Multi-function serial interface ch.2 67 29 M
function - '
Serial SIN2_1 input pin 123 99 E1l
> SIN2_2 97 81 K14
SOT2.0 Multi-function serial interface ch.2
(SDA2_0) output pin. 68 60 L8
SOT2 1 This p_in operates as SOT2 when it|s
(SDA2_1) used in a UART/CSIO/LIN 122 98 E10
= (operation modes 0 to 3) and as
SOT2_2 SDA2 when it is used in aRG 08 82 K11
(SDA2_2) (operation mode 4).
SCK2_0 Multi-function serial interface ch.2
(SCL2_0) clock 1/O pin. 09 o1 i
SCK2_1 This pin operates as SQKZ when itfis 121 97 F13
(SCL2_1) used in a CSIO (operation mode 2)
SCK2 2 and as SCL2 when it is used in an
(SCL2 2) I°C (operation mode 4). 99 83 J13
Mult- SINS O Multi-function serial interface ch.3 70 62 P8
function B .
Serial SIN3_1 input pin 13 13 E5
3 SIN3_2 58 50 M5
SOT3 0 Multi-function serial interface ch.3
(SDA3_0) output pin. 71 63 J8
SOT3 1 This pin operates as SOT3 when it S
(SD A3_1) used in a UART/CSIO/LIN 14 14 F1
SOT3_2 (SogirBau%n mpdes 0 :;)_3) a%rgj as
_ when itis used in a
(SDA3_2) (operation mode 4). >9 >1 Lo
SCK3_0 Multi-function serial interface ch.3 72 64 P9
(SCL3_0) clock 1/0 pin.
SCK3_1 This pin operates as SCK3 when it|s 15 15 F2
(SCL3_1) used in a CSIO (operation mode 2)
SCK3 2 and as SCL3 when it is used in an
(SCL3 2) I2C (operation mode 4). 60 52 K5
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Multi- SIN4_O Multifunci o intert ha 165 135 C6
function ulti-function serial interface ch.
Serial SIN4_1 input pin 100 84 J12
4 SIN4_2 8 8 D3
SOT4 0 Multi-function serial interface ch.4
(SDA4 0) output pin. 164 134 B6
SOT4 1 This pin operates as SOT4 when it|S
(SDA4_1) used in a UART/CSIO/LIN 101 85 Ji11
= (operation modes 0 to 3) and as
SOT4_2 SDA4 when it is used in aAiG 9 9 D4
(SDA4_2) (operation mode 4).
SCK4_0 Multi-function serial interface ch.4 163 133 F7
(SCL4_0) clock 1/0O pin.
SCK4_1 This pin operates as SCK4 when it|is 102 86 310
(SCL4 1) used in a CSIO (operation mode 2)
SCK4 2 and as SCL4 when it is used in an
(SCL4_2) I°C (operation mode 4). 10 10 E2
RTS4 0 Multi-functi ial intert ha 161 131 D7
ulti-function serial interface ch.
RTS4 1 RTS output pin 104 88 H10
RTS4_2 12 12 E4
CTS4.0 Multi-functi il interf ha 162 132 E7
ulti-function serial interface ch.
CTs4 1 CTS input pin 103 87 J9
CTS4. 2 11 11 E3
Multi- SIN5_0 Multicrnei ol intert . 169 139 C5
function ulti-function serial interface ch. i
Serial SING_1 input pin 141 B10
5 SIN5_2 34 26 J3
SOT5 0 Multi-function serial interface ch.5
(SDA5_0) output pin. 168 138 B5
SOTS 1 This pin operates as SOT5 when it|s
(SDA5_1) used in a UART/CSIO/LIN 142 - C10
= (operation modes 0 to 3) and as
SOT5_2 SDAS when it is used in aAG
- 35 27 J2
(SDA5_2) (operation mode 4).
SCK5_0 Multi-function serial interface ch.5 167 137 E6
(SCL5_0) clock I/O pin.
SCK5 1 This pin operates as SCK5 when it is 143 i D10
(SCL5_1) used in a CSIO (operation mode 2)
SCK5 2 and as SCL5 when it is used in an
(SCL5_2) I°C (operation mode 4). 36 28 K1
(0]
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Multi- SIN6_0 . ) o 16 16 F3
function SING 1 _I\/Iult|t—fu_nct|on serial interface ch.6 31 i 06
Serial = iInput pin
SING_2 170 - B4
6 SOT6_0 Multi-function serial interface ch.6
(SDA6_0) output pin. 17 17 F4
SOT6 1 This pin operates as SOT6 when it|s
(SDA6_1) used in a UART/CSIO/LIN 30 - H5
= (operation modes 0 to 3) and as
SOT6_2 SDAG6 when it is used in akC )
) 171 C4
(SDA6_2) (operation mode 4).
SCK6_0 Multi-function serial interface ch.6
- : 18 18 F5
(SCL6_0) clock 1/O pin.
SCK6_1 This pin operates as SCK6 when it s 29 i Ha
(SCL6_1) used in a CSIO (operation mode 2)
SCK6 2 and as SCL6 when it is used in an
(SCL6_2) I°C (operation mode 4). 172 140 B3
Multi- SIN7_0 . . o 22 22 G4
qunCt-m'n SIN7 1 m::lt-:)uigcmn serial interface ch.7 64 56 K6
eria
SIN7_2 110 - H13
7 _
Multi-function serial interface ch.7
SOT7_0 - 23 23 G5
(SDA7_0) output pin.
SOT7 1 This pin operates as SOT7 when it|s
SDA7 1 used in a UART/CSIO/LIN 63 55 L6
( 1) (operation modes 0 to 3) and as
SOT7_2 SDA7 when it is used in afG 111 i H12
(SDA7_2) (operation mode 4).
SCK7_0 Multi-function serial interface ch.7 24 24 G6
(SCL7_0) clock 1/O pin.
SCK7_1 This pin operates as SCK7 when it|s 62 54 M6
(SCL7_1) used in a CSIO (operation mode 2)
SCK7 2 and as SCL7 when it is used in an
(SCL7 2) I2C (operation mode 4). 112 - H11
[ve)
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Multj- DTTIOX_O Input signal controlling wave form 37 29 K2
function generator outputs RTOOO to RTOO0%
Timer DTTIOX_1 of Multi-function timer 0. 104 88 H10
0 FRCKO0_0 L6bit i h0 external 32 - J5
FRCKO_1 -bit free-run timer ch.0 externa 105 89 Ho
clock input pin
FRCKO_2 91 75 M12
IC00_0 36 28 K1
IC00_1 100 84 J12
IC00_2 92 76 L13
IC01_0 35 27 J2
ICO1_1 o ) | 101 85 J11
IC01_2 16-b_|t input capture ch.0 input pin o 93 77 L12
Multi-function timer O.
1C02_0 ICxx describes channel number. 34 26 J3
1C02_1 102 86 J10
IC02_2 94 78 L11
IC03_0 33 - Ja
IC03_1 103 87 J9
IC03_2 95 79 K13
RTOO00_0O Wave form generator output of 38 30 K3
(PPG00_0) Multi-function timer O.
RTO00 1 This pin operates as PPGO00 when it
(PPG00_1) is used in PPGO output modes. 124 100 El2
RTO01_0 Wave form generator output of 39 31 Ka
(PPG00_0) Multi-function timer O.
RTOO01_1 This pin operates as PPGO00 when it
(PPG00_1) is used in PPGO output modes. 123 99 E11
RTO02_0 Wave form generator output of 40 32 L1
(PPG02_0) Multi-function timer O.
RTO02_1 This pin operates as PPG02 when it
(PPG02_1) is used in PPGO output modes. 122 98 E10
RTO03_0 Wave form generator output of a1 33 L2
(PPG02_0) Multi-function timer 0.
RTOO03 1 This pin operates as PPG02 when it
(PPG02_1) is used in PPGO output modes. 121 97 F13
RTO04_0 Wave form generator output of 42 34 L3
(PPG04_0) Multi-function timer O.
RTO04 1 This pin operates as PPG04 when it
(PPG04_1) is used in PPGO output modes. 120 96 F12
RTO05_0 Wave form generator output of
- 43 35 M2
(PPG0O4_0) Multi-function timer O.
RTOO05 1 This pin operates as PPG04 when it
(PPG04_1) is used in PPGO output modes. 119 95 F11
(e}
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: : Pin No
Module Pin name Function LOFP-176 | LOFP-144| BGA-192
Multi- DTTILX_O Input signal controlling wave form 19 19 F6
function generator outputs RTO10 to RTO15 af
Timer DTTIIX_ 1 Multi-function timer 1 58 50 M5
1 FRCK1_0 16-bit free-run timer ch.1 external clogk 2 2 B2
FRCK1_1 input pin 63 55 L6
IC10_0 3 3 Cc2
IC10_1 59 51 L5
IC11_0 - , , 4 4 C3
IC11_1 16-b'|t mpu_t capture ch.1 input pin of 60 52 K5
Multi-function timer 1.
IC12 0 ICxx describes channel number S > DS
IC12_1 61 53 N6
IC13 0 6 6 D2
IC13_1 62 54 M6
RTO10_0 Wave form generator output of 13 13 E5
(PPG10_0) Multi-function timer 1.
RTO10 1 This pin operates as PPG10 when it is
(PPG10_1) used in PPG1 output modes. 46 38 N2
RTO11 0 Wave form generator output of 14 14 F1
(PPG10_0) Multi-function timer 1.
RTO11_ 1 This pin operates as PPG10 when it is
(PPG10_1) used in PPG1 output modes. 47 39 N3
RTO12 0 Wave form generator output of 15 15 F2
(PPG12_0) Multi-function timer 1.
RTO12 1 This pin operates as PPG12 when it is
(PPG12_1) used in PPG1 output modes. 48 40 M3
RTO13 0 Wave form generator output of 16 16 F3
(PPG12_0) Multi-function timer 1.
RTO13 1 This pin operates as PPG12 when it is
(PPG12_1) used in PPG1 output modes. 49 41 L4
RTO14_0 Wave form generator output of 17 17 F4
(PPG14_0) Multi-function timer 1.
RTO14 1 This pin operates as PPG14 when it i$
(PPG14 1) used in PPG1 output modes. 50 42 M4
RTO15 0 Wave form generator output of 18 18 F5
(PPG14 0) Multi-function timer 1.
RTO15 1 This pin operates as PPG14 when it i$
(PPG14 1) used in PPG1 output modes. o1 43 N4

©
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; ; Pin No
Module Pin name Function LOFP 176 LOFP-144] BGA 192
Multi- DTTI2X_0 Input signal controlling wave form 12 12 E4
function generator outputs RTO20 to RTO2%5
Timer DTTI2X 1 of Multi-function timer 2 26 - H2
2 FRCK2_0 16-bit free-run timer ch.2 external 128 104 C13
FRCK2_1 clock input pin 78 _ N10
IC20_0 13 13 E5
IC20_1 25 - H1
IC21 0 . . oL 14 14 F1
IC21_1 16-b_|t input capture ch.2 input pin o 79 _ L10
Multi-function timer 2.
IC22 0 ICxx describes channel number. 15 15 F2
IC22_1 80 - K10
IC23_0 16 16 F3
IC23_1 81 - M10
RTO20_0 Wave form generator output of > 5 B2
(PPG20_0) Multi-function timer 2.
RTO20 1 This pin operates as PPG20 when it
(PPG20_1) is used in PPG2 output modes. 139 i c11
RTO21_0 Wave form generator output of 3 3 C2
(PPG20_0) Multi-function timer 2.
RTO21 1 This pin operates as PPG20 when it
(PPG20_1) is used in PPG2 output modes. 140 i D11
RTO22_0 Wave form generator output of 4 4 c3
(PPG22_0) Multi-function timer 2.
RTO22 1 This pin operates as PPG22 when it
(PPG22_1) is used in PPG2 output modes. 141 i B10
RTO23_0 Wave form generator output of 5 5 D5
(PPG22_0) Multi-function timer 2.
RTO23 1 This pin operates as PPG22 when it
(PPG22_1) | is used in PPG2 output modes. 142 - C10
RTO24_0 Wave form generator output of 6 6 D2
(PPG24_0) Multi-function timer 2.
RTO24 1 This pin operates as PPG24 when it
(ppG24__1) is used in PPG2 output modes. 143 ) D10
RTO25_0 Wave form generator output of 7 7 D1
(PPG24_0) Multi-function timer 2.
RTO25 1 This pin operates as PPG24 when it
(ppG24__1) is used in PPG2 output modes. 144 ) BO
(e}
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Module Pin name Function LOFP-176 LZ'EPTM SGALoD
Quadrature AINO_O 28 - H3
Position/ AINO_1 QPRC ch.0 AIN input pin 59 51 L5
Rg‘(’)‘;'rll‘tt;?” AINO_2 13 13 E5
0 BINO_O 29 - H4
BINO_1 QPRC ch.0 BIN input pin 60 52 K5
BINO_2 14 14 F1
ZINO_0 30 - H5
ZINO_1 QPRC ch.0 ZIN input pin 61 53 N6
ZINO_2 15 15 F2
Quadrature AIN1_ O 73 65 N9
Position/ AIN1 1 QPRC ch.1 AIN input pin 127 103 D13
Rg‘c’;':t“e?” AINL 2 62 54 M6
1 BIN1_O 74 66 M9
BIN1 1 QPRC ch.1 BIN input pin 126 102 D12
BIN1 2 63 55 L6
ZIN1 O 75 67 L9
ZIN1 1 QPRC ch.1 ZIN input pin 125 101 E13
ZIN1 2 64 56 K6
Quadrature AIN2_0 67 59 M8
Position/ AIN2_1 QPRC ch.2 AIN input pin 170 - B4
Rg‘(’)ﬂ'r‘:tt;” AIN2_2 115 ; G11
2 BIN2_0 68 60 L8
BIN2_1 QPRC ch.2 BIN input pin 171 - C4
BIN2_ 2 116 - G10
ZIN2_0O 69 61 K8
ZIN2_1 QPRC ch.2 ZIN input pin 172 140 B3
ZIN2_2 117 - G9
USBO UDMO USB ch.0 function/host D — pin 174 142 A3
UDPO USB ch.0 function/host D + pin 175 143 A2
USB ch.0
UHCONX0 USB external pull-up control pin 168 138 BS
USB1 uDM1 USB ch.1 function/host D — pin 130 106 D14
UDP1 USB ch.1 function/host D + pin 131 107 Cl4
UHCONX1 322 g]("tirnal pull-up control pin 127 103 D13
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- . Pin No
Module Pin name Function LOFP-176|LOFP-144] BGA-192
RESET External Reset Input Pin.
INITX A reset is valid when INITX="L". 57 49 NS
Mode Mode 0 pin.
During normal operation, MDO="L"
MDO must be input. During serial 85 69 N12
programming to Flash memory,
MDO="H" must be input.
Mode 1 pin.
MD1 During serial programming to Flash 84 68 N13
memory, MD1="L" must be input.
POWER VCC PowersupplyPin 1 1 C1
VCC PowersupplyPin 45 37 N1
VCC PowersupplyPin 54 46 P4
VCC PowersupplyPin 89 73 M14
VCC PowersupplyPin 133 109 A13
USBVCCO 173 141 Ad
3.3V Power supply port for USB 1/
USBVCC1 129 105 E14
VCC PowersupplyPin 156 126 A9
GND VSS GNDPin 27 25 J1
VSS GNDPin 44 36 M1
VSS GNDPiIn 53 45 P3
VSS GNDPIn 88 72 N14
VSS GNDPIn 109 93 F14
VSS GNDPIn 132 108 B14
VSS GNDPIn 157 127 All
VSS GNDPiIn 176 144 Bl
VSS GNDPiIn - - El
VSS GNDPin - - Gl
VSS GNDPiIn - - P7
VSS GNDPin - - P11
VSS GNDPin - - L14
VSS GNDPin - - A8
VSS GNDPIn - - A5
VSS GNDPIn - - N7
VSS GNDPIn - - M7
VSS GNDPIn - - L7
VSS GNDPIn - - K7
VSS GNDPIn - - J7
VSS GNDPiIn - - G7
VSS GNDPin - - H7
VSS GNDPiIn - - H8
VSS GNDPin - - G8
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- . Pin No.
Module Pin name Function LOFP-176|LOFP-144] BGA192
CLOCK X0 Main clock (oscillation) input pin 86 70 P12
XO0A Sub clock (oscillation) input pin 55 47 P5
X1 Main clock (oscillation) I/O pin 87 71 P13
X1A Sub clock (oscillation) 1/0 pin 56 48 P6
CROUT 0 High speed internal CR-osc clock 127 103 D13
CROUT 1 output port 152 122 E8
ADC AVCC A/D converter analog power pin 106 90 J14
POWER AVRH A/D con_verter :_:malog reference 107 91 H14
voltage input pin
ADC .
GND AVSS A/D converter GND pin 108 92 G14
C pin C Power stabilization capacity pin 52 44 P2

*: 5V tolerant I/O

50
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Type Circuit Remarks
A It is possible to select the ma
oscillation / GPIO function
When the main oscillation is
selected.
pch |} Pen Digital output - Oscillation feedback
X1 resistor
. : Approximately 1M
-+ With Standby mode control
N-ch l—DigitaI output When the GPIO is selected.
R - CMOS level output.
- CMOS level hysteresis
input
Pull-up resistor control | W?th pull-up resistor contro
- With standby mode control
%Digital input - Pull-up resistor
| : Approximately 50K
L Standby mode contro - lop= -4mA, lo,= 4mA
° . {bc Clock input
’—{ i vl
Standby mode control
T )o: Digital input
Standby mode control
R
P-ch P-ch Ii Digital output
X0 F
N-ch Ii Digital output
Pull-up resistor control
B - CMOS level hysteresis
input
- Pull-up resistor
Pull-up resistor : Approximately 50K
{bo {>¢ Digital input

>
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Type Circuit Remarks
C -+ Open drain output
. - CMOS level hysteresis
{bc {>¢ Digital input input
N-ch Control pin
D It is possible to select the sub
oscillation / GPIO function
When the sub oscillation is
selected.
P-ch |— P-ch I—Digita| output - Oscillation feedback
X1A resistor
: Approximately 5M2
- With Standby mode control
N-ch I— Digital output When the GPIO is selected.
R CMOS level output.
- CMOS level hysteresis
input
Pull-up resistor control | * With pull-up resistor contro
- With standby mode control
% Digital input - Pull-up resistor
: Approximately 50K
Standby mode control * lon= -4mA, o = 4mA
. . {bc Clock input
i ﬁj .
L@<} Standby mode control
J Digital input
Standby mode control
R
P-ch Ii Digital output
X0A l_
Ii Digital output
Pull-up resistor control
(0]
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Type

Circuit

Remarks

P-ch l—

P-ch I Digital output

N-ch l— Digital output

Pull-up resistor control

% Digital input

Standby mode control

- CMOS level output
- CMOS level hysteresis

input

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

: Approximately 50K

* lop=-4mA, lo.= 4mA

P-ch l—

P-ch Digital output

R

>

Pull-up resistor control

‘ Digital input

Standby mode control

F
L]

—

Input control

T

Analog input

- CMOS level output
- CMOS level hysteresis

input

- With input control

- Analog input

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

: Approximately 50K

* o= -4mA, lo.= 4mA

DS706-00017-2v0-E

(o0}
FUJITSU

53




MBO9B310T Series
I

Type

Circuit

Remarks

P-ch l—

P-ch l— Digital output

N-ch l— Digital output

Pull-up resistor control

% Digital input

Standby mode control

- CMOS level output
- CMOS level hysteresis

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

input

Pull-up resistor
: Approximately 50K
low=-12mA, b = 12mA

EBP

X

GPIO Digital output

GPIO Digital input/output direction

> GPIO Digital input
—— GPIO Digital input circuit control

UDP (+) output

Differential
—q

EBM

USB Full-speed/Low-speed control

+—>  UDP (+) input

+—>  Differential input

USBJ/GPIO select

X

t 5> UDM (-) input

UDM (-) output

+—  USB Digital input/output direction

GPIO Digital output

|  GPIO Digital input/output direction

GPIO Digital input

GPIO Digital input circuit control

It is possible to select the US
I/0 / GPIO function.

wW

W

- CMOS level hysteresis inpui
- With standby mode control

hen the USB 1/O is selected.
Full-speed, Low-speed
control

hen the GPIO is selected.
CMOS level output

lon=-20.5mA, b = 18.5mA

54
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Type

Circuit

Remarks

P-ch l— Digital output

N-ch l— Digital output

I )3: Digital input
Standby mode control

- CMOS level output
- CMOS level hysteresis

- 5V tolerant

- With standby mode control
* lop=-4mA, lo.= 4mA

- Available to control of PZR

input

registers.

/\/\/\/ {bo >¢ Mode input

CMOS level hysteresis input

DS706-00017-2v0-E
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Type Circuit Remarks
K - CMOS level output
- TTL level hysteresis input
- With pull-up resistor control
- With standby mode control
- Pull-up resistor
P-ch |— ch Digital output : Approximately 50K
* low=-4mA, lo.= 4mA

l— Digital output

3 S I

Pull-up resistor control

7

Digital input

Standby mode control

L - CMOS level output
- CMOS level hysteresis input
- With pull-up resistor control
- With standby mode control
- Pull-up resistor

P-ch |— ch Digital output : Approximately 50K

* loy=-8mMA, lo.= 8mA

N-ch l— Digital output

Pull-up resistor control

7

Digital input

Standby mode control
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B HANDLING PRECAUTIONS
Any semiconductor devices have inherently a certain rate of failure. The possibility of failure is greatly
affected by the conditions in which they are usea@iirconditions, environmental conditions, etc.). This
page describes precautions that must be observathimize the chance of failure and to obtain higher
reliability from your FUJITSU SEMLONDUCTOR semiconductor devices.

1. Precautions for Product Design
This section describes precautions when desiggliegronic equipment using semiconductor devices.

-+ Absolute Maximum Ratings
Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature,
etc.) in excess of certain established limits, cadlesblute maximum ratings. Do not exceed these ratings.

- Recommended Operating Conditions
Recommended operating conditions are normal operatimges for the semiconductor device. All the
device's electrical characteristics are wagdnwhen operated within these ranges.

Always use semiconductor devices within the neogended operating conditions. Operation outside these
ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operatmglitions, or combinations not represented on the data
sheet. Users considering application outside the listed conditions are advised to contact their sales
representative beforehand.

-+ Processing and Protection of Pins
These precautions must be followed when handlingitiewhich connect semiconductor devices to power
supply and input/output functions.

(1) Preventing Over-Voltage and Over-Current Conditions
Exposure to voltage or current levels in excess of maximum ratings at any pin is likely to cause
deterioration within the device, and in extreme sdsads to permanent damage of the device. Try to
prevent such overvoltage or over-current conditions at the design stage.

(2) Protection of Output Pins
Shorting of output pins to supply pins or other output pins, or connection to large capacitance can
cause large current flows. Such conditions if present for extended periods of time can damage the
device.
Therefore, avoid this type of connection.

(3) Handling of Unused Input Pins
Unconnected input pins with very high impedancelkean adversely affect stability of operation.
Such pins should be connected through an apprepeatstance to a power supply pin or ground pin.

- Latch-up
Semiconductor devices are constructed by the formation of P-type and N-type areas on a substrate. When
subjected to abnormally high voltages, internal pacaBNPN junctions (called thyristor structures) may
be formed, causing large current levels in excess of several hundred mA to flow continuously at the power
supply pin. This condition is called latch-up.

CAUTION: The occurrence of latch-up not only causs of reliability in the semiconductor device, but
can cause injury or damage from high heat, smoke or flame. To prevent this from happening, do the
following:

(1) Be sure that voltages applied to pins doaxaeed the absolute maximum ratings. This should
include attention to abnormal noise, surge levels, etc.

(2) Be sure that abnormal current fodo not occur during the power-on sequence.

Code: DS00-00004-1Ea

o
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- Observance of Safety Regulations and Standards

Most countries in the world have established stedsland regulations regarding safety, protection from
electromagnetic interference, etc. Customers are requested to observe applicable regulations and standards
in the design of products.

- Fail-Safe Design

Any semiconductor devices have inherently a certain rate of failure. You must protect against injury,
damage or loss from such failures by incorporatingtgalesign measures into your facility and equipment
such as redundancy, fire protection, and prevention of over-current levels and other abnormal operating
conditions.

- Precautions Related to Usage of Devices

FUJITSU SEMICONDUCTOR semiconductor devices mntended for use in standard applications
(computers, office automation and other office equipment, industrial, communications, and measurement
equipment, personal or household devices, etc.).

CAUTION: Customers considering the use of owdurcts in special applications where failure or

abnormal operation may directly affect human livesaarse physical injury or property damage, or where
extremely high levels of reliability are demanded (such as aerospace systems, atomic energy controls, sea
floor repeaters, vehicle operating controls, medical devices for life support, etc.) are requested to consult
with sales representatives before such use. The company will not be responsible for damages arising from
such use without prior approval.

2. Precautions for Package Mounting

Package mounting may be either lead insertion typeiidace mount type. In either case, for heat resistance
during soldering, you should only mount uné&&tJITSU SEMICONDUCTOR's recommended conditions.
For detailed information about mount conditions, contact your sales representative.

- Lead Insertion Type
Mounting of lead insertion type packages onto pdrdiecuit boards may be done by two methods: direct
soldering on the board, or mounting by using a socket.

Direct mounting onto boards normally involves prsszs for inserting leads into through-holes on the
board and using the flow solderifgave soldering) method of applyitiguid solder. In this case, the
soldering process usually causes leads to be subjectieeimal stress in excess of the absolute ratings for
storage temperature. Mounting processes shoatform to FUJITSU SEMICONDUCTOR recommended
mounting conditions.

If socket mounting is used, differences in surfacenneat of the socket contacts and IC lead surfaces can
lead to contact deterioration after long periods.tRis reason it is recommended that the surface treatment
of socket contacts and IC leads be verified before mounting.

- Surface Mount Type

Surface mount packaging has longer and thinner leaddahdsnsertion packaging, and therefore leads are
more easily deformed or bent. The use of packagthshigher pin counts and narrower pin pitch results in
increased susceptibility to open connections causefoymed pins, or shorting due to solder bridges.

You must use appropriate mounting technig&&slI TSU SEMICONDUCTOR recommends the solder
reflow method, and has established a ranking of mogmnditions for each product. Users are advised to
mount packages in accordance with FUJITSU SEMICONDUCTOR ranking of recommended conditions.

Sl
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- Lead-Free Packaging
CAUTION: When ball grid array (BGA) packages wiim-Ag-Cu balls are mounted using Sn-Pb eutectic
soldering, junction strength may be reduced under some conditions of use.

- Storage of Semiconductor Devices
Because plastic chip packages are formed from plastins, exposure to natural environmental conditions
will cause absorption of moisture. During mounting,dpelication of heat to a package that has absorbed
moisture can cause surfaces to peel, reducing moistsisgance and causing packages to crack. To prevent,
do the following:

(1) Avoid exposure to rapid temperature changegwbause moisture to condense inside the product.
Store products in locations where temperature changes are slight.

(2) Use dry boxes for product storage. Products should be stored below 70% relative humidity, and at
temperatures between 5°C and 30°C.
When you open Dry Package that recommends humidity 40% to 70% relative humidity.

(3) When necessary, FUJITSU SEMICONDUCTOR packages semiconductor devices in highly
moisture-resistant aluminum laminate bags, withieasgel desiccant. Devices should be sealed in
their aluminum laminate bags for storage.

(4) Avoid storing packages where they are exposed to corrosive gases or high levels of dust.

- Baking
Packages that have absorbed moisture may be d#umpéd by baking (heat drying). Follow the FUJITSU
SEMICONDUCTOR recommended conditions for baking.

Condition: 125°C/24 h

- Static Electricity
Because semiconductor devices are particularly subteepdi damage by static electricity, you must take
the following precautions:

(1) Maintain relative humidity in the working emenment between 40% and 70%. Use of an apparatus
for ion generation may be needed to remove electricity.

(2) Electrically ground all conveyors, solder vedsssoldering irons and peripheral equipment.

(3) Eliminate static body electricity by the use of rings or bracelets connected to ground through high
resistance (on the level of 1My
Wearing of conductive clothing and shoes, use of conductive floor mats and other measures to
minimize shock loads is recommended.

(4) Ground all fixtures and instruments, protect with anti-static measures.

(5) Avoid the use of styrofoam or other highly &tairone materials for storage of completed board
assemblies.

3. Precautions for Use Environment
Reliability of semiconductor devices depends on ambient temperature and other conditions as described
above.

For reliable performance, do the following:

(1) Humidity
Prolonged use in high humidity can lead to leakagieirices as well as printed circuit boards. If high
humidity levels are anticipated, consider anti-humidity processing.

(2) Discharge of Static Electricity
When high-voltage charges exist close to sentdoator devices, discharges can cause abnormal
operation. In such cases, use anti-static measures or processing to prevent discharges.

(3) Corrosive Gases, Dust, or Oil
Exposure to corrosive gases or contact with dustlenay lead to chemical reactions that will
adversely affect the device. If you use devices in such conditions, consider ways to prevent such
exposure or to protect the devices.

o
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(4) Radiation, Including Cosmic Radiation
Most devices are not designed for environments involving exposure to radiation or cosmic radiation.
Users should provide shielding as appropriate.

(5) Smoke, Flame
CAUTION: Plastic molded devices are flammabled gherefore should not be used near combustible
substances. If devices begin to smoke or busretis danger of the release of toxic gases.
Customers considering the use of FUJITSEMICONDUCTOR products in other special
environmental conditions should consult with sales representatives.

Please check the latest handling precautions at the following URL.
http://edevice.fujitsu.com/fj/handling-e.pdf

60 FUﬁTSU DS706-00017-2v0-E



MBO9B310T Series
I

B HANDLING DEVICES
® Power supply pins
In products with multiple VCC and VSS pins, respective pins at the same potential are interconnected
within the device in order to prevent malfunctions such as latch-up. However, all of these pins should be
connected externally to the power supply or ground limesder to reduce electromagnetic emission levels,
to prevent abnormal operation of strobe signals causéukehyse in the ground level, and to conform to the
total output current rating.

Moreover, connect the current supply source with &amhker supply pins and GND pins of this device at
low impedance. It is also advisable that a cerarapacitor of approximately 0.1 pF be connected as a
bypass capacitor between each Power supply pins and GND pins near this device.

® Crystal oscillator circuit
Noise near the X0/X1 and X0A/X1A pins may cause the device to malfunction. Design the printed circuit
board so that X0/X1, XOA/X1A pins, the crystal osafitir (or ceramic oscillator), and the bypass capacitor
to ground are located as close to the device as possible.

It is strongly recommended that the PC board artwerklesigned such that the X0/X1 and X0A/X1A pins
are surrounded by ground plane as this is expected to produce stable operation.

® Using an external clock
When using an external clock, the clock signal should be input to the X0,X0A pin only and the X1,X1A pin
should be kept open.

+ Example of Using an External Clock
Device

—[>c XO0(X0A)
@ Open

e

X1(X1A)

® Handling when using Multi function serial pin as 1°C pin
If it is using multi-function serial pin a$Q pins, P-ch transistor of digital output is always disable.
However, fC pins need to keep the electrical charactefiigiicother pins and not to connect to exteri@l |
bus system with power OFF.

0
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® C Pin
This series contains the regulator. Be sure to connect a smoothing capagifor (& regulator between
the C pin and the GND pin. Please use a ceramic capacitor or a capacitor of equivalent frequency
characteristics as a smoothing capacitor.
However, some laminated ceramic capacitors have the characteristics of capacitance variation due to
thermal fluctuation (F characteristics and Y5V characteristics). Please select the capacitor that meets the
specifications in the operating conditions to use byuatalg the temperature characteristics of a capacitor.
A smoothing capacitor of about 4 would be recommended for this series.

Device s

VSS

GND

® Mode pins (MDO)
Connect the MD pin (MDO) directly to VCC or VSSpi Design the printed circuit board such that the
pull-up/down resistance stays low, as well as the disthetween the mode pins and VCC pins or VSS pins
is as short as possible and the connection impedaimeg, iwhen the pins are pulled-up/down such as for
switching the pin level and rewriting the Flash memory data. It is because of preventing the device
erroneously switching to test mode due to noise.

® Notes on power-on
Turn power on/off in the following order or at the same time.
If not using the A/D converter, connect AVCC =VCC and AVSS = VSS.
Turning on : VCC—» USBVCCO
VCC — USBVCC1
VCC —» AVCC — AVRH
Turning off :USBVCC0— VCC
USBVCC1- VCC
AVRH — AVCC —» VCC

® Serial Communication
There is a possibility to receive wrong data due to the noise or other causes on the serial communication.
Therefore, design a printed circuit board so as to avoid noise.
Consider the case of receiving wrong data due to noise, perform error detection such as by applying a
checksum of data at the end. If an error is detected, retransmit the data.

o
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® Differences in features among the products with different memory sizes and between Flash
products and MASK products

The electric characteristics including power consumption, ESD, latch-up, noise characteristics, and
oscillation characteristics among the products with different memory sizes and between Flash products and
MASK products are different because chip layout and memory structures are different.

If you are switching to use a different product of the same series, please make sure to evaluate the electric
characteristics.

® Base Timer

In the case of using ch.8 and ch.9 at /O mo@arier full mode), the TIOAQ9 pin cannot be used for
external startup trigger input (TGIN).

Be sure to use the pin with making ESG1 and ESiG2bthe Timer Control Register (Ch.9-TMCR) in the
Base Timer to be "0b00" in order to disable trigger input.
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B BLOCK DIAGRAM

MB9BF316/317/318
TRSTX,TCK, ( )
TD'-T?'DSO Z SWJ-DP | ETM SRAMO
) ROM 32/48/64Kbyte
TRACED[3:0].¢ TPIU Table
TRACECLK _
Cortex-M3 Core |g—o— __§ > On-chip Flash
144MHz(Max) ~ Flash I/F 512Kbyte/
pe— < Security 768Kbyte/
MPU [NviC 3 1024Kbyte
SyS mmeeee—— A Trace Buffer
< (16Kbyte)
- g SRAM1
Dual-Timer H 2 32/48/64Kbyte
hd ¢ 3 sy %
Watchdog Timer T
(Software) '8 = <
RN 9] USB 2.0 — usBvcco
o 2 PHY
Clock Reset o3 ® (Host/ > UDPO,UDMO
Generator <2 = Func) > UHCONX0
I m S =
INITX 4 T2 s USB 2.0 L ussvcel
Watchdog Timer <z Host/ PHY
(Hardware) (Hos! > ubpP1,ubm1
Func) 9 UHCONX1
csv
\_ CLK RST Y J
DMAC
- 8ch.
X0 Main PLL
X1 € Osc
XO0A Sub CR CR
X1A € Osc 4MHz 100kHz
AVCC, A/D Converter x3
AVSS,AVRH i
H (N .
12-bit A/D Converter H —| > MAD[24:0]
AN[31:00] External Bus I/F € 9 MADATA[15:0]
12-bit A/D Converter | &3 > 3 MeSK[r0]
ADTGI[8:0] - msignwsx,
12-bit A/D Converter H MNCLE,
; B Clock Ctrl PLL MNWEX,
. (—# USB Clock Ctr ‘ ‘ Power On mgzﬁﬁ .
- R :
TIOA[15:00]€ Base Timer eset
16-bit 16ch./ LVD Ctrl 1 LVD
TIOB[15:00] 32-bit 8ch.
T:ET %‘ Regulator >cC
AIN[2:0] (% E IRQ-Monitor
BIN[2:0] QSF(’:IEC : ~
ZIN[2:0] ’ g § CRC
£ < Accelerator
— N
oM o}
o o o
Compare o Q
3ch. g b} External Interrupt INT[31:00]
1C0[3:0] 16-bit Input Capture g 2 ¢ ) COT‘”"”E’ NMIX
IC1[3:0] 4ch a o 32-pin + NMI
IC2[3:0] ) < <
[a1] o & .
FRCK(Z:0] 16-hit Free-run Timer T I MODE-Ctrl < MD{1:0]
' 3ch. < POX,
P1x,
16-bit Output . .
H GPIO H PIN-Function-Ctrl k—
Compare _>-
6¢h. -
DTTI2:0]X PFx
RTOO[5:0] Waveform Generator . . SCK[7:0]
RTO1[5:0] € 3ch. [—> Muiti-Function SIN[7:0]
RTO2[5:0] € Serial I/F 8ch. 3 SOT[7:0]
. - (with FIFO ch.4 to ch.7) 4 crsa
16-bit PPG y HW flow control(ch.4) «
€ > RTS4
3ch.
Multi-function Timer x3

Note: The following items vary depending on the package.
A) Externalbusaddress
B) 12-bit A/D converter channel

e
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B MEMORY SIZE
See ‘sMemory size" in @BPRODUCT LINEUP" to confirm the memory size.
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® MEMORY MAP
*Memory Map(1)

See next page

"« Memory Map (2)" for
the memory size details.

OXFFFF_FFFF

0xE010_0000

0xEO000_0000

Reserved

Cortex-M3 Private
Peripherals

0x6000_0000

External Device
Area

0x4400_0000

Reserved

0x4200_0000

32Mbyte
Bit band alias

0x4000_0000

Peripherals

0x2400_0000

Reserved

0x2200_0000

32Mbyte
Bit band alias

0x2008_0000

Reserved

0x2000_0000

SRAM1

Ox1FFF_0000

SRAMO

0x0010_2000

Reserved

0x0010_0000

Security/CR Trim

0x0000_0000

On-chip Flash

-- OX41FF_FFFF

0x4006_1000

Peripherals Area

Reserved

0x4006_0000

DMAC

0x4005_0000

USB ch.1

0x4004_0000

USB ch.0

0x4003_F000

EXT-bus I/F

0x4003_B000

Reserved

0x4003_A000

Watch Counter

0x4003_9000

CRC

0x4003_8000

MFES

0x4003_7000

Reserved

0x4003_6000

USB Clock Ctrl

0x4003_5000

LVD Ctrl

0x4003_4000

Reserved

0x4003_3000

GPIO

0x4003_2000

Reserved

0x4003_1000

Int-Req.Read

0x4003_0000

EXTI

0x4002_F000

Reserved

0x4002_EO000

CR Trim

0x4002_8000

Reserved

0x4002_7000

A/DC

0x4002_6000

QPRC

0x4002_5000

Base Timer

0x4002_4000

PPG

0x4002_3000

Reserved

0x4002_2000

MFT unit2

0x4002_1000

MFT unitl

0x4002_0000

MFT unitO

0x4001_6000

Reserved

0x4001_5000

Dual Timer

0x4001_3000

Reserved

0x4001_2000

SW WDT

0x4001_1000

HW WDT

0x4001_0000

Clock/Reset

0x4000_1000

Reserved

- 0x4000_0000

Flash I/F

66

(o0}
FUJITSU

DS706-00017-2v0-E




MBO9B310T Series
s

*Memory Map(2)

MB9BF318S/T MB9BF317S/T MB9BF316S/T
0x2008_0000 0x2008_0000 0x2008_0000
Reserved
0x2001_0000 Reserved Reserved
0x2000_C000
SRAM1 0x2000_8000
64Kbyte LlS;K,At\)Mt SRAM1
n 32Kbyte
0x2000_0000 0x2000_0000 0x2000_0000
SRAMO
SRAMO OX1FEE 8000 32Kbyte
X
SRAMO 48Kbyte -
64Kbyte
0x1FFF_4000
Ox1FFF_0000 Reserved
Reserved
Reserved
0x0010_2000 0x0010_2000 0x0010_2000
0x0010_1000 CR trimming 0x0010_1000 CR trimming 0x0010_1000| CR trimming
0x0010_0000 Security 0x0010_0000 Security 0x0010_0000 Security
Reserved
0x000C_0000
Reserved
On-chip Flash 00008 0000
1Mbyte -
On-chip Flash
768Kbyte
On-chip Flash
512Kbyte
0x0000_0000 0x0000_0000 0x0000_0000
[o0]
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*Peripheral Address Map

Start address End address Bus Peripherals
0x4000_0000 0x4000_OFFF AHB Flash I/F register
0x4000_1000 0x4000_FFFF Reserved
0x4001_0000 0x4001_OFFF Clock/Re€eintrol
0x4001_1000 0x4001_1FFF Hardwa¥atchdogtimer
0x4001_2000 0x4001_2FFF APBO Softwakatchdogimer
0x4001_3000 0x4001_4FFF Reserved
0x4001_5000 0x4001_5FFF Dual-Timer
0x4001_6000 0x4001_FFFF Reserved
0x4002_0000 0x4002_OFFF Multi-function timer unitO
0x4002_1000 0x4002_1FFF Multi-function timer unitl
0x4002_2000 0x4002_3FFF Multi-function timer unit2
0x4002_4000 0x4002_4FFF PPG
0x4002_5000 0x4002_5FFF APB1 BaEener
0x4002_6000 0x4002_6FFF Quadrature Position/Revolution Counter
0x4002_7000 0x4002_7FFF AlDonverter
0x4002_8000 0x4002_DFFF Reserved
0x4002_E000 0x4002_EFFF Internal CR trimming
0x4002_F000 0x4002_FFFF Reserved
0x4003_0000 0x4003_OFFF External Interrupt Controller
0x4003_1000 0x4003_1FFF Interrupt Request Batch-Read Function
0x4003_2000 0x4003_2FFF Reserved
0x4003_3000 0x4003_3FFF GPIO
0x4003_4000 0x4003_4FFF Reserved
0x4003_5000 0x4003_5FFF Low-VoltaBetector
0x4003_6000 0x4003_6FFF| APB2 USRck generator
0x4003_7000 0x4003_7FFF Reserved
0x4003_8000 0x4003_8FFF Multi-function serial Interface
0x4003_9000 0x4003_9FFF CRC
0x4003_A000 0x4003_AFFF Wat&@ounter
0x4003_B000 0x4003_EFFF Reserved
0x4003_F000 0x4003_FFFF External Memory interface
0x4004_0000 0x4004_FFFF USR.0
0x4005_0000 0x4005_FFFF AHB USR.1
0x4006_0000 0x4006_OFFF DMA@gister
0x4006_1000 Ox41FF_FFFF Reserved
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m PIN STATUS IN EACH CPU STATE
The terms used for pin status have the following meanings.

- INITX=0
This is the period when the INITX pin is the "L" level.

- INITX=1
This is the period when the INITX pin is the "H" level.

- SPL=0
This is the status that standby pin level setting3ftL) in standby mode control register (STB_CTL) is
set to "0".

- SPL=1
This is the status that standby pin level setting3ftL) in standby mode control register (STB_CTL) is
setto "1".

- Input enabled
Indicates that the input function can be used.

- Internal input fixed at "0"
This is the status that the input function car®used. Internal input is fixed at "L".

- Hi-z
Indicates that the output drive transistor is disabled and the pin is put in the Hi-Z state.

- Setting disabled
Indicates that the setting is disabled.

- Maintain previous state
Maintains the state that was immediately prior to entering the current mode.
If a built-in peripheral function is operatintpe output follows the peripheral function.
If the pin is being used as a port, that output is maintained.

+ Analog input is enabled
Indicates that the analog input is enabled.

- Trace output
Indicates that the trace function can be used.
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*List of Pin Status

Power-on reset . Device Run mode or | .
or low voltage INITX input internal reset| sleep mode Timer mode or sleep mode
Pin detection state state state state state
stt;;lés Function group Pome;t;gﬁe ply Power supply stable Pow;;;’;é pply Power supply stable
- INITX=0 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1
GPIO selected Setting Setting Setting Maintain Maintain Hi-z/
disabled disabled disabled previous previous Internal
state state input fixed
A at"0"
Main crystal Input Input Input Input Input Input
oscillator input enabled enabled enabled enabled enabled enabled
pin
GPIO selected Setting Setting Setting Maintain Maintain Hi-z/
disabled disabled disabled previous previous Internal
state state input fixed
at"0"
Main crystal Hi-z/ Hi-z/ Hi-z/ Maintain Maintain Maintain
B oscillator output | Internal input Internal Internal previous previous previous
pin fixed at "0"/ input fixed input fixed state state/ Hi-Z | state/ Hi-Z
or Input at"0" at"0" at oscillation| at oscillation
enable stopt! stop+?
Internal Internal
input fixed input fixed
at"0" at"0"
INITX input pin Pull-up/ Pull-up/ Pull-up/ Pull-up/ Pull-up/ Pull-up/
C Input Input Input Input Input Input
enabled enabled enabled enabled enabled enabled
D Mode input pin Input enabled Input Input Input Input Input
enabled enabled enabled enabled enabled
JTAG Hi-Z Pull-up/ Pull-up/ Maintain Maintain Maintain
selected Input Input previous previous previous
enabled enabled state state state
E GPIO Setting Setting Setting Hi-z/
selected disabled disabled disabled Internal
input fixed
at"0"
Trace selected Setting Setting Setting Maintain Maintain Trace output
External interrupt|  disabled disabled disabled previous previous Maintain
enabled selected state state previous
F state
GPIO Hi-Z Hi-z/ Hi-z/ Hi-z/
selected, or othe Input Input Internal
than above enabled enabled input fixed
resource selected at"0"
2
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Power-on reset INITX input |. Device Run mode or Timer mode or sleep mode
. or Iow voltage State internal reset| sleep mode State
Pin detection state state state
Stt;;lés Function group Pomesrt;glpe ply Power supply stable Powset;ts)llé pply Power supply stable
- INITX=0 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1
Trace selected Setting Setting Setting Maintain Maintain Trace output
disabled disabled disabled previous previous
G GPIO selected, Hi-Z Hi-Z/ Hi-Z/ state state Hi-Z/
or other than Input Input Internal
above resource enabled enabled input fixed
selected at"0"
External interrupt Setting Setting Setting Maintain Maintain Maintain
enabled selected  disabled disabled disabled previous previous previous
state state state
H GPIO selected, Hi-Zz Hi-z/ Hi-z/ Hi-z/
or other than Input Input Internal
above resource enabled enabled input fixed
selected at"0"
GPIO selected, Hi-Z Hi-z/ Hi-z/ Maintain Maintain Hi-z/
| resource selected Input Input previous previous Internal
enabled enabled state state input fixed
at"0"
NMIX selected Setting Setting Setting Maintain Maintain Maintain
disabled disabled disabled previous previous previous
state state state
J GPIO selected, Hi-Z Hi-z/ Hi-z/ Hi-z/
or other than Input Input Internal
above resource enabled enabled input fixed
selected at "0"
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Power-on reset |\ -y input |. Device | Runmode or| 1o mode o sleep mode
. or Iovv_ voltage State internal reset| sleep mode state
Pin detection state state state
Stt;i;lés Function group Pomesrt:glz ply Power supply stable Powsti;slipply Power supply stable
- INITX=0 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1
Analog input Hi-Z Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/
selected Internal Internal Internal Internal Internal
input fixed input fixed input fixed input fixed input fixed
at "0"/ at "0"/ at"0"/ at "0"/ at "0"/
Analog Analog Analog Analog Analog
K input input input input input
enabled enabled enabled enabled enabled
GPIO selected, Setting Setting Setting Maintain Maintain Hi-z/
or other than disabled disabled disabled previous previous Internal
above resource state state input fixed
selected at"0"
External interrupt Setting Setting Setting Maintain Maintain Maintain
enabled selected  disabled disabled disabled previous previous previous
state state state
Analog input Hi-Z Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/
selected Internal Internal Internal Internal Internal
input fixed input fixed input fixed input fixed input fixed
L at "0"/ at "0"/ at"0"/ at "0"/ at "0"/
Analog Analog Analog Analog Analog
input input input input input
enabled enabled enabled enabled enabled
GPIO selected, Setting Setting Setting Maintain Maintain Hi-z/
or other than disabled disabled disabled previous previous Internal
above resource state state input fixed
selected at"0"
GPIO selected Setting Setting Setting Maintain Maintain Hi-z/
disabled disabled disabled previous previous Internal
state state input fixed
M at"0"
Sub crystal Input Input Input Input Input Input
oscillator input enabled enabled enabled enabled enabled enabled
pin
2
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Power-on reset -y input | Device |Runmode| 0 yode or sleep mode
or Iow voltage state internal reset| or sleep State
Pin detection state state mode state
status | Function group | Power supply Power
type unstable Power supply stable supply Power supply stable
stable
- INITX=0 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1
GPIO selected Setting Setting Setting Maintain Maintain Hi-z/
disabled disabled disabled previous | previous state Internal input
state fixed at "0"
Sub crystal Hi-z/ Hi-Z/ Hi-z/ Maintain Maintain Maintain
N oscillator output | Internal input Internal Internal previous previous previous
pin fixed at "0"/ input fixed input fixed state state/ Hi-Z at | state/ Hi-Z at
or Input at"0" at"0" oscillation oscillation
enable stopt?/ stop¥
Internal input | Internal input
fixed at "0" fixed at "0"
GPIO selected Hi-Z Hi-z/ Hi-z/ Maintain Maintain Hi-Z/ Internal
Input Input previous | previous state input fixed at
enabled enabled state "o"
USB I/0 pin Setting Setting Setting Maintain Hi-Z at Hi-Z at
o) disabled disabled disabled previous | transmission/| transmission/
state Input Input
enabled/ enabled/
Internal input | Internal input
fixed at "0" at | fixed at "0" at
reception reception
. . Input Input Input Input Input Input
Mode input pin enabled enabled enabled enabled enabled enabled
P . . . Maintain Maintain .
GPIO selected Setting Setting Setting previous previous Hi-2/
disabled disabled disabled Input enabled
state state
GPIO selected, . Hi-z/ Hi-z/ Main'tain Main_tain Hi-Z/.
Q resource selected Hi-z Input Input previous previous In.ternal input
enabled enabled state state fixed at "0"
External interrupt Setting Setting Setting Maln.taln
enabled selected  disabled disabled | disabled - - previous
Maintain Maintain state
R GPIO selected, Hi-z/ Hiz/ previous previous Hi-z/
or other than . state state )
above resource Hi-Z Input Input Internal input
enabled enabled fixed at "0"
selected
*1 : Oscillation is stopped at Sub timer mode, Low speed CR timer mode, and STOP mode.
*2 : Oscillation is stopped at STOP mode.
(o0}
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B ELECTRICAL CHARACTERISTICS

1. Absolute Maximum Ratings

Rating

Parameter Symbol - Unit | Remarks
Min Max
Power supply voltage*? Vcce Vss - 0.5 Vss + 6.5 V
Power supply voltage (for USB ch.®#® | USBVccO|  Vss - 0.5 Vss + 6.5 V
Power supply voltage (for USB ch.4#*® |USBVcel|  Vss-0.5 Vss + 6.5 v
Analog power supply voltagé** AVcc Vss - 0.5 Vss + 6.5 V
Analog reference voltagé** AVRH Vss - 0.5 Vss + 6.5 Vv
Vcec + 0.5 Except for
Vss-05 | —es5v) | VY |UsB pin
USBVccO + 0.5 .
Input voltage* \V Vss-03 (£6.5V) V| USBchOpin
[=
Vss - 0.5 US'(BSV;C;V; 03 v | UsB ch.1pin
Vss-0.5 Vss + 6.5 V| 5V tolerant
Analog pin input voltage* Via Vss - 0.5 Aécg;\(/))s \Y
Output voltage* Vo Vss - 0.5 \&306_4-53')5 \Y
10 mA | AmAtype
"L" level maximum output current* loL - 20 mA | 8mAtype
20 mA | 12mAtype
4 mA | 4mAtype
"L" level average output currerit* loLav - 8 mA | 8mAtype
12 mA | 12mAtype
"L" level total maximum output current Mol - 100 mA
"L" level total average output curreht* SloLay - 50 mA
- 10 mA | 4mAtype
"H" level maximum output current* lon - - 20 mA | 8mAtype
- 20 mA | 12mA type
-4 mA | 4mAtype
"H" level average output currefit* lonav - -8 mA | 8mAtype
-12 mA | 12mAtype
"H" level total maximum output current >lon - -100 mA
"H" level total average output curreft* > lonay - -50 mA
Power consumption P - 1000 mw
Storage temperature sTe -55 +150 °C

*1

*2 : Vce must not drop belowdé- 0.5V.

: USBVcc0 and USBVccl must not drop belowsY 0.5V.
: Ensure that the voltage does not to exceed V@&V, for example, when the power is turned on.
: The maximum output current is the peak value for a single pin.
: The average output is the average current for a single pin over a period of 100 ms.
. The total average output current is the average current for all pins over a period of 100 ms.

These parameters are based on the condition Haat M/ ss= 0.0V.

<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.

74

(o0}
FUJITSU

DS706-00017-2v0-E




2. Recommended Operating Conditions

MBO9B310T Series
I

(Vss = AVss = 0.0V)

Parameter Symbol | Conditions . Value Unit Remarks
Min Max
Power supply voltage Vce - 2.7 5.5 \
30 |, 36 *1
Power supply voltage for USBVcco i (£Vcee) Vv
USB ch.0 57 55 *0
) (£ Vce)
3.0 3.6 *3
Power supply voltage for USBVcel i (£ Vce) Vv
USB ch.1 »7 5.5 4
) (£ Vce)
Analog power supply voltage AVcc - 2.7 5.5 V | AVcc =Vcee
Analog reference voltage AVRH - 2.7 AVc( V
| Smoothing capacitor £ - 1 10 uF | For Regulator*
Operating FPT-144P-MO, monYr:]t(Zr(]j on
temperature FP1-176P-MO7, Ta four-layer | 40 *8 | °C
BGA-192P-M06 PCB

*1: When P81/UDPO and P80/UDMO pin are used as USB (UDP0O, UDMO).
*2: When P81/UDPO0O and P80/UDMO pin are used as GPIO (P81, P80).
*3: When P83/UDP1 and P82/UDM1 pin are used as USB (UDP1, UDM1).
*4: When P83/UDP1 and P82/UDM1 pin are used as GPIO (P83, P82).
*5: See 'oC pin" in "MHANDLING DEVICES" for the conneion of the smoothing capacitor.

<WARNING>

The recommended operating conditions are requiredder to ensure the normal operation of the

semiconductor device. All of the device's electradzracteristics are warranted when the device is

operated within these ranges.
Always use semiconductor devices within thhetommended operating condition ranges. Operation

outside these ranges may adversely affect reliability and could result in device failure. No warranty is made
with respect to uses, operating conditions, or combinations not represented on the data sheet. Users
considering application outside the listed conditiorseaalvised to contact their representatives beforehand.
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3. DC Characteristics

(1) Current rating
(Vce = Avec = USBVee0 = USBVcecel = 2.7V 1o 5.5V, Vss = AVss = 0V, Ta =°Cib + 85C)

Parameter|Symbol Pin Conditions . Value Unit Remarks
name Min | Typ | Max
CPU : 144MHz,
Peripheral : 72MHz,
Flash 2Wait,

TraceBuffer : ON,
FRWTR.RWT = 10,
FSYNDN.SD = 000,

FBFCR.BE=1
Normal operation *1
(PLL) CPU : 72MHz,
Peripheral : 72MHz,
Flash OWait,

TraceBuffer : OFF,
FRWTR.RWT = 00,
FSYNDN.SD = 000,
FBFCR.BE =0
*1
CPU/ Peripheral : AMHZ*

Normal operation Flash OWait,
(high-speed interna 57.8| mA |FRWTR.RWT =00,

CR) FSYNDN.SD =000

*1
CPU/ Peripheral : 32kHz,
Flash OWait,
- 1.3 | 51.7| mA |FRWTR.RWT =00,
FSYNDN.SD =000

Icc

1
»

Power
supply VCC
current

Normal operation
(sub oscillation)

*1
Normal operation CPU/ Peripheral : 100kHz,
(ow-speed | - | 13| 5L7| mA EE&;‘T%V\Q\%T o0
internal CR) FSYNDN.SD = 000*
SLEEP operation| Peripheral : 72MHz
(PLL) 30 89 mA 1
SLEEP operation . .
(high-speed internal - 45 | 559 mA Peripheral : 4MHz
CR) *1, *2
lccs SLEEP operation| 12 | 516/ maA Peripheral : 32kHz
(sub oscillation) ' ) *1
SLEEP operation . )
(low-speed interngl - 1.2 | 51.6] mA E’lenpheral + 100kHz
CR)
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Parameter | Symbol Pin Conditions . Value Unit Remarks
name Min | Typ | Max
Ta =+ 28C,
- 1 5 mA | When LVD is off
*1
| TOPI
CCH STOPmode Ta=+85C,
- - 50 mA | When LVD is off
Power *1
supply -
current Ta =+ 25C,
- 1.1 5 mA | When LVD is off
| VCC TIMER mode *1
cer (sub oscillation) Ta = + 85C,
- - 50 mA | When LVD is off
*1
Low-voltage
d_e tection . For occurrence of
circuit (LVD) | lccuwp At operation - 4 7 pA interrunt
power supply, P
current

*1: When all ports are fixed.
*2: When setting it to 4MHz by trimming.
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(2) Pin Characteristics
(Vcec = USBVee0 = USBVcecel = AVec = 2.7V 1o 5.5V, Vss = AVss = 0V, Ta =G + 85C)

Parameter |SymbolPin name| Conditions _ value Unit| Remarks
Min Typ Max
CMOS
- hysteregs - Vce x 0.8 - Vec+0.3| V
H" level input pin,
input MDO, MD1
voltage | Viws |5V toleran} : Vecx 08| - | Vss+55 v
(hysteresis input pin
input) TTL
Schmitt - 2.0 - | Vec+03 | V
input pin
CMOS
- hysteresig . Vss-03| - | Vecx02 v
L" level input pin,
input MDO, MD1
voltage . Vis 5_\/ tolergm i Vss - 0.3 i vee x 0.2V
(hysteresis input pin
input) TTL
Schmitt - Vss - 0.3 - 0.8 \%
input pin
Vcc=4.5Y,
4mA type|1on =~ 4MA Vee-05 | - Vee v
Vee<4.5Y,
loy = - 2mMA
Vec=4.5Y,
8mA type low = - 4mA Vec-05 | - Vcee \Y;
Vcc <45V,
"H" level Vv lon = - 2mA
output voltage OH Vee> 4.5V,
12mAtype—on="12MA |y g5 | . vee |V
Vcec<4.5Y,
lop=- 8mA
The pin USBVcc= 4.5,
doubled ag—to#=:20-5mA | USBVee- | 1 yepyee |y |
USB I/O | USBVcc<4.5Y, 0.4
lon = - 13.0 mA
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Pin o Value .
Parameter | Symbol Conditions ) Unit | Remarks
name Min Typ Max
Vec= 4.5V,
4mA type lo = 4mA Vss - 0.4 \%
Vcc<4.5YV,
lop = 2mMA
Vce=4.5Y,
8mA type [0 = 8MA Vss - 0.4 Vv
Vce<4.5Y,
"L" level v lo. = 5mA
output voltage o Vee>45V,
12mA typel—JoL = 12MA |y : 04 | v
Vcec<4.5Y,
lor = 8mA
. USBVcc=4.5Y,
The pin I = 18.5mA
doubled ag— oL ==6-2M Vss - 0.4 V| *
USB I/O USBVcec< 4.5V,
lo = 10.5mA
Input leak | ) i .5 ) +5 A
current - K
Pull-up | Vee=45V 25 50 100
resistance Rey | Pull-up pir kQ
value Vcc<4.5V 30 80 200
Other than
VCC,
USBVCCO
Input USBVCC1
capacitance Cin VSS, i ) 5 15 PF
AVCC,
AVSS,
AVRH

*: USBVcc0 and USBVccl are described as USBVcc.
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4. AC Characteristics

(1) Main Clock Input Characteristics
(Vcc=2.7Vt0 5.5V, Vss =0V, Ta=- 40 to + 85C)

Parameter  |Symbol Pin Conditions - Value Unit Remarks
name Min Max
Vce> 4.5V 4 48 MHz When crystal oscillator
Input frequency En vee < 4.5V 4 20 's connected
Vce> 4.5V 4 48 MHz When using external
Vcec< 4.5V 4 20 clock
X0, |vcc>4.5V| 20.83 250 When using external
Input clock cycle dvLH X1 Vec< 4.5V =0 250 NS | Llock
Input clock pulse ) PwH/tcyLH, 45 55 % When using external
width PwL/tcyLH clock
Input clock rise ter, ) ) 5 ns When using external
time and fall time tcr clock
Fem - - - 144 MHz | Masteclock
Base clock
Internal operating Fec i i i 144 | MHz (HCLK/FCLK)
clock™ frequency | Fcpo - - - 72 MHz | APBObusclock®
Fep1 - - - 72 MHz | APB1busclock®
Fepo - - - 72 MHz | APB2busclock®
Base clock
| fevee |- - 6.94 ) NS | (HCLK/FCLK)
LT;?)??L?EE?&”S teyvepo - - 13.8 - ns | AP B(ﬂ)usclock:2
tevepr - - 13.8 - ns APBbUSCIOCk2
teverz - - 13.8 - ns | APBbusclock?

*1: For more information about each internal operating clock, see "Chapter : Clock" in "FM3 Family
PERIPHERAL MANUAL".

*2: For about each APB bus which egmripheral is connected to, sd#BLOCK DIAGRAM" in this data

sheet.
tcyLH
0.8 x Vce SXO.S x \ce / ----- 0.8 x Vcc
X0 / K 0.2 x Ve Y, i et 0.2 x Vcc
) PwH e PwL >
tcr tcr

80 FUﬁTSU DS706-00017-2v0-E



MBO9B310T Series
I

(2) Sub Clock Input Characteristics
(Vcc=2.7Vto 5.5V, Vss =0V, Ta=- 40 to + 85C)

[ o Value .
Parameter | Symbol Pin Conditions . Unit Remarks
name Min Typ Max
When crystal
- - 32.768 - kHz | oscillator is
Input frequency i connected
XOA, - 32 - 100 | kHz | WWhen using
1A external clock
When using
Input clock cycle dviL - 10 - 31.25| us external clock
In_put clock pulse ) Pwh/tcyLL, 45 i 55 % When using
width PwL/tcyLL external clock
teyie
08xvec,~ ~ °08xvec oo 0.8 x Vce
XO0A 0.2xVecce A 0.2 x Vcc

(3) Internal CR Oscillation Characteristics
- High-speed Internal CR
(Vec =2.7V1to 5.5V, Vss = 0V, Ta = - 40 to + 85C)

" Value .
P I - R k
arameter  |Symbo Conditions Min | Typ | Max Unit emarks

Ta=+25C 3.96 4 4.04

Ta =

o ° 3.84 4 4.16 When trimming*
Clock frequency |  Eu 0°Cto +70°C MHz
ra= 38 | 4 | 42
-40°C to + 85C ' '
Ta= _.
- 40°C to + 85C 3 4 S) When not trimming

* In the case of using the values in CR trimming area of Flash memory at shipment for frequency trimming.

- Low-speed Internal CR
(Vec=2.7V1to 5.5V, Vss =0V, Ta = - 40 to + 85C)
Value

Parameter |Symbol| Conditions Min | Typ | Max Unit Remarks

Clock frequency ErL - 50 100 150 | kHz
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(4-1) Operating Conditions of Main and USB PLL(In the case of using main clock for input of PLL)
(Vcc=2.7Vto 5.5V, Vss =0V, Ta=- 40 to + 85C)

Value .
Parameter Symbol - Unit Remarks
Min |Typ| Max

PLL oscillation stabilization wait timé* ¢ 100
(LOCK UP time) Lock T ns
PLL input clock frequency dTu 4 - 16 MHz
PLL multiple rate - 13 - 75| multiple
PLL macro oscillation clock frequency pifco 200 - | 300 MHz
Main PLL clock frequency* Feikpi - - | 144 MHz
USB clock frequency* Feikspll | - - | 48 MHz ';ttfsrig:]e M frequency

*1: Time from when the PLL starts operating until the oscillation stabilizes.

*2: For more information about Main PLL clogk(KPLL), see "Chapter: Clock" in "FM3 Family
PERIPHERAL MANUAL".

*3: For more information about USB clock, see "Chapter: USB Clock Generation" in "FM3 Family
PERIPHERAL MANUAL Communication Macro Part".

(4-2) Operating Conditions of Main PLL(In the case of using high-speed internal CR)
(Vcec =2.7Vto 5.5V, Vss = 0V, Ta = - 40 to + 85C)

Value .
Parameter Symbol — Unit Remarks
Min |Typ| Max

PLL oscillation stabilization wait time* t 100 | - i S

(LOCK UP time) LoCK H

PLL input clock frequency AL 38| 4| 4.2 MHz

PLL multiple rate - 50| - 71| multiple

PLL macro oscillation clock frequency pifo 190 | - | 300 MHz
| Main PLL clock frequency* Foxee | - | - | 144 MHz

*1: Time from when the PLL starts operating until the oscillation stabilizes.

*2: For more information about Main PLL clock(CLKPLL), see "Chapter: Clock" in "FM3 Family
PERIPHERAL MANUAL".

Note: It needs to input to PLL by internal CR trimming frequency.

©
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(5) Reset Input Characteristics
(Vec =2.7Vto 5.5V, Vss = 0V, Ta = - 40 to + 85C)

Parameter Symbol Pin Conditions . value Unit | Remarks
name Min Max
Reset input time i INITX - 500 - ns

(6) Power-on Reset Timing
(Vec=2.7V1to 5.5V, Vss =0V, Ta = - 40 to + 85C)

i Value .
Parameter Symbol Pin , Unit Remarks
name Min Max
Power supply rising time Tr 0 - ms
pply g . VCC
Power supply shut down time Toff 1 - ms
Tr Toff
—~ 2.7V
vVCC / N\ -/
1 o02v 0.2v. N\ 0.2V
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(7) External Bus Timing
- External bus clock output characteristics
(Vecc=2.7Vt0 5.5V, Vss =0V, Ta=- 40 to + 85C)

. . Value .
Parameter Symbol Pin name Conditions . Unit
Min Max
Vee> 4.5V - 50% MHz
% 1 =
Output frequency eLe MCLKOUT Voo <45V . 327 MHz

*1: External bus clock (MCLKOUT) is divided clock of HCLK.
For more information about setting of clock divider, see "Chapter : External Bus Interface" in "FM3 Family
PERIPHERAL MANUAL".

*2: When AHB bus clock frequency is more than 100MHz, the divider setting for MCLKOUT must be more
than 4.

*3: When AHB bus clock frequency is more than 64MHz, the divider setting for MCLKOUT must be more
than 4.

0.8 x Vcc 0.8 x Vcc
MCLK

tevele

- External bus signal input/output Characteristics
(Vecc=2.7Vto 5.5V, Vss =0V, Ta=- 40 to + 85C)

Parameter Symbol |Conditions Value Unit Remarks
. . . Vin 0.8xVce \%
Signal input characteristics
V|L 02 X VCC V
. .. VOH 0.8x% VCC Vv
Signal output characteristics
VOL 0.2 x VCC V

Input Signal 3 Vi Vin )
P 9 A Vi Vie A
/ N
Output Signal Vo Vo
A VoL VoL v
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- Separate Bus Access Asynchronous SRAM Mode

(Vec =2.7Vto 5.5V, Vss = 0V, Ta = - 40 to + 85C)

Parameter Symbol Pin name Conditions - Value Unit
Min Max

MOEX Vee> 4.5V
Min pulse width toew MOEX Voo <25y | MCLKxn-3 - ns
MCSX J —> Address MCSX[7:0], Vee> 4.5V -9 +9
output delay time fest-av MAD[24:0] vee < 4.5V 12 +12 ns
MOEX T — ¢ MOEX, Vce> 4.5V 0 MCLKxm+9 |
Address hold time OEH -AX MAD[24:0] Vce< 4.5V MCLKxm+12
MCSX{ — Vee> 4.5V | MCLKxm-9 | MCLKxm+9
MOEX { delay time | 'St-OEt MOEX, Vcc< 45V | MCLKxm-12 | MCLKxm+12| >
MOEX T — ; MCSX[7:0] Vee> 4.5V 0 MCLKxm+9 |
MCSX T time OFH - CSH Vee< 4.5V MCLKxm+12
MCSX{ — ) MCSX, Vee> 4.5V | MCLKxm-9 | MCLKxm+9
MDQM { delay time | €St-RPQML| MDQM[1:0] Vee< 4.5V | MCLKxm-12 | MCLKxm+12|
Data set up»> MOEX, Vcc> 4.5V 20 -
MOEX 7 time ts-0E | MADATA[15:0] | Vcc< 4.5V 38 - ns
MOEX T — MOEX, Vcee> 4.5V

. toH - oE . 0 - ns
Data hold time MADATA[15:0] Vce < 4.5V
MWEX Vcec > 4.5V
Min pulse width twew MWEX Voo <25y | MCLKxn-3 - ns
MWEX T — Address ¢ MWEX, Vee> 4.5V 0 MCLKxm+9 |
output delay time WEH -AX MAD[24:0] Vee < 4.5V MCLKxm+12
MCSX{ — Vce> 4.5V | MCLKxn-9 | MCLKxn+9
MWEX { delay time | cSt-WeL MWEX, Vec< 45V | MCLKxn-12 | MCLKxn+12| >
MWEX T — MCSX[7:0] Vee> 4.5V MCLKxm+9
MCSX 1 delay time | WEH-csH Vee< 4.5V 0 MCLKxm+12|
MCSX | — MCSX, Vee> 4.5V | MCLKxn-9 | MCLKxn+9
MDQM | delay time testwoome MDQMI[1:0] Vce< 45V | MCLKxn-12 | MCLKxn+12|
MWEX | — Vce> 4.5V -9 +9
Data output time bweL - ov MWEX, Vee < 4.5V -12 +12 ns
MWEX T — ‘ MADATA[15:0] | Vcc>4.5V 0 MCLKxm+9 |
Data hold time WEH - DX Vce < 4.5V MCLKxm+12

Note: When the external load capacitance = 30pF. (m =0to 15, n =1 to 16)
o)
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MCLK |_|

L] |

L

1 twEH - CsH

<.
MCSX[7:0] \
fesL-av 3l € »{-{€ tcse-av r-- 14 tWEH - AX
MAD[24:0] Address X
test - OEL 3|
MOEX
 lcst-wpom
tcsL - RooML P <
MDQMIL0] tesL -weL
_ L twew
MWEX <
MADATA[15:0] S5 twe ORI -1 tweH -x
RD X WD
e8]
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- Separate Bus Access Synchronous SRAM Mode
(Vec =2.7Vto 5.5V, Vss = 0V, Ta = - 40 to + 85C)

Parameter Symbol Pin name Conditions . Value Unit
Min Max
. MCLK Vee > 4.5V 9
Address delay time ’ = 1 ns
y At MAD[24:0] | Vcc<4.5v 12
¢ Vee> 4.5V 1 9 ns
CSL
. MCLK Vee< 4.5V 12
MCSX delay time !
y MCSX[7:0] Vee> 4.5V 9
tcsH 1 ns
Vce< 4.5V 12
Vecc > 4.5V 9
freL MCLK Vee< 4.5V 1 12 ns
MOEX delay time ) -
y t MOEX Vee> 4.5V ) 9 -
REH vce < 4.5V 12
Data set up»> t MCLK, Vcec > 4.5V 19 ns
MCLK T time ps MADATA[15:0] | Vcc< 4.5V 37 )
MCLK T — ¢ MCLK, Vce> 4.5V 0 ns
Data hold time bH MADATA[15:0] | Vcc< 4.5V ;
Vecec > 4.5V 9
bwee MCLK Vee< 4.5V 1 12 ns
MWEX delay time ’ -
y t MWEX Vee> 4.5V . 9 -
WEH vce < 4.5V 12
¢ Vcec = 4.5V 1 9 ns
MDQMI[1:0] DML MCLK, Ve < 4.5V 12
delay time MDQM[1:0] Vee > 4.5V 9
tDQMH 1 ns
Vce < 4.5V 12
MCLK T — ‘ MCLK, Vee> 4.5V 1 18 ns
Data output time ob MADATA[15:0] | Vcc< 4.5V 24

Note: When the external load capacitance = 30pF.

. tevele
i <«
MCLK
L e ] ]
: > >-felosn
MCSX[7:0] ! test \ —
E < {ay > tav
MAD[24:0] | Address X Address X X
MOEX i tREL_; < > étREH
| toomL toomH
i toou -1 >« fooun »l-le >le
MDQM[1:0] E twi — N ‘t_WEH
MWEX tos | fon too‘ - - EOD
MADATA[15:0] } [ RD WD
(o0}
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- Multiplexed Bus Access Asynchronous SRAM Mode

(Vec =2.7Vto 5.5V, Vss = 0V, Ta = - 40 to + 85C)

Parameter Symbol Pin name Conditions . Value Unit
Min Max
Multiplexed ¢ Vcec> 4.5V 0 10 ns
address delay time | ALE-CHMADY MALE, Vce< 4.5V 20
Multiplexed ; MADATA[15:0] Vec>4.5V | MCLKxn+0 | MCLKxn+10|
address hold time CHMADH Vcee< 4.5V | MCLKxn+0 | MCLKxn+20
Note: When the external load capacitance = 30pF. (m=0to 15, n = 1 to 16)
tevele
MCLK T L L |
MCSX[?ZO] '\ /—'\ /—'\
MALE
MAD [24:0] X Address X X Address X X
MOEX |/
MDQM [1:0] |/ |/
MWEX -/
Address RD ) Address WD ——
MADATA[15:0] N — A | Sl e |
tALE - cHmADY taLE - cHvaby  TcHmADH
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- Multiplexed Bus Access Synchronous SRAM Mode
(Vec =2.7Vto 5.5V, Vss = 0V, Ta = - 40 to + 85C)

Parameter Symbol Pin name | Conditions . Value Unit | Remarks
Min Max
Vce > 4.5V 9 ns
fonat MCLK Vce< 4.5V ! 12 ns
MALE delay time ' -
tenan ALE Vce > 4.5V 1 9 ns
Vcec< 4.5V 12 ns
MCLK T — Vee> 4.5V
Multiplexed termany 1 lop ns
Address delay time MCLK, Vcec< 4.5V
MCLK 1 s MADATA[15:0] VeeS 4.5V
Multiplexed tecHmabx 1 lop ns
Data output time Vee < 4.5V

Note: When the external load capacitance = 30pF.

; tevele
vew [T [T L L LT
MCSX[7:0] -—\ N —
P ale ol
MALE | lona J’; fenac [\ [ ]
MAD [24:0] X Address X X Address X X
MOEX E \ J
MDQM [1:0] i 1/ \ /
MWEX E \ /
MADATA[15:0] i Address)—  RD ) I’Addressx%( WD )
tchmaoy PT1€ | | tchmaby ‘)L‘ . t;:HMADX |
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- NAND Flash Mode

(Vec = 2.7V to 5.5V, Vss = 0V, Ta = -40 to +85C)

Parameter Symbol Pin name Conditions . Value Unit
Min Max

MNREX Vce4.5V
Min pulse width tnREW MNREX" ec < a5y| MELKN-3 ’ ns
Data setup> t MNREX, Vec4.5V 20 - i,
MNREX 1time DS-NRE | MADATA[15:0] | Vcc < 4.5V 38 -
MNREX T— ‘ MNREX, Vce>4.5V 0
Data hold time DH-NRE | \ADATA[15:0] | Vce < 4.5V ” ns
MNALE T—> MNALE, V4.5V | MCLKxm-9 | MCLKxm+9
MNWEX delay time | PEH-NWEL | MINWEX | Vec < 4.5V | MCLKxm-12 | MCLKxm+12| ™
MNALE {— MNALE, V4.5V | MCLKxm-9 | MCLKxm+9
MNWEX delay time | MLEL-NWEL MNWEX [ Vcc < 4.5V] MCLKxm-12 | MCLKxm+12| '~
MNCLE T— MNCLE, V4.5V | MCLKxm-9 | MCLKxm+9
MNWEX delay time | CEH-NWEL | MINWEX | Ve < 4.5V | MCLKxm-12 | MCLKxm+12 |
MNWEX T— MNCLE, Vce>4.5V MCLKxm+9
MNCLE delay time | ™MWEH-CLEL | MINWEX | Ve <45V 0 MCLKxm+12 | ™
MNWEX Veeo4.5V
Min pulse width ITnwew MNWEX Vee <45V MCLKxn-3 - ns
MNWEX 4— MNWEX, Vcc4.5V 9 9
Data delay time tweL-ov | \MADATA[15:0] | Vee <4.5V 12 +12 ns
MNWEX T— t MNWEX, Vce4.5V . MCLKxm+9
Data hold time NWEH-DX | \MADATA[15:0] | Vcc<d .5V MCLKxm+12 | '~

Note: When the external load capacitance = 30pF. (m=0 to 15, n=1 to 16)

NAND Flash Read

L tevere K
MCLK Vor Vm
MNREX : tNREW X
! Vou_!
— VoL ;E
. tos-NRE ; tDH.'NRE
: '<_’i
MADATA[15:0] Vin read L Ve
Vi % ca E >' Vi
[ee]
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NAND Flash Address Write

teyele

1
1
'«
)
1
1

MCLK VoH

MNCLE |
MNWEX L tnwew R
X:YVOL /7 Vou
i InwEL-DV L INWEH-DX R
MADATA[15:0] ' Von Wit s Vo

,:VOL

NAND Flash Command Write

' tevele
1

' tALEL-NWEL ' :
MNALE Voo 5 ;
: ) tcLEn-NwEL J E‘ INWEH-CLEL K
MNCLE “Von i | VoL
MNWEX i: tnweEw ;i
< VoL /:4 Von
E [tnweLov :_ tNwEH-DX R
MADATA[15:0 L - ¢
[- ] > VOH ' Write '§—VOH
oL . VoL
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- External Ready Input Timing
(Vec =2.7Vto 5.5V, Vss = 0V, Ta = - 40 to + 85C)

Parameter Symbol |Pin name|Conditions Min Value Max Unit | Remarks
MCLK T MCLK, |Vec> 4.5V 19
MRDY input troyI MRDY - ns
setup time Vce < 4.5V 37
When RDY is input
MCLK
Original _ Over2cycle
MOEX - -
MWEX \ /
tRDYI
MRDY
When RDY is released
MCLK
P 2 cycle
Extended
MOEX ((
MWEX
)) troVI
0.5xVCC
MRDY jj
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(8) Base Timer Input Timing

- Timer input timing
(Vcc=2.7Vto 5.5V, Vss =0V, Ta=- 40 to + 85C)

Parameter Symbol Pin name (Conditions| . Value Unit | Remarks
Min Max
¢ TIOAN/TIOBN
Input pulse width tT'WH' (when using as - 2tevep - ns
L ECK, TIN)
triwn triwe

ECK

Vius Vs
TIN Vis Vis \

- Trigger input timing
(Vcc =2.7Vto 5.5V, Vss =0V, Ta = - 40 to + 85C)

Parameter Symbol| Pin name |Conditions . Value Unit | Remarks
Min Max
¢ TIOAN/TIOBN
Input pulse width tTRGH' (when using a$ - 2Mcvep - ns
TRGL TGIN)

trreH trreL
TGIN Vins Vins \
ViLs Vis
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(9) UART Timing

- Synchronous serial (SPI = 0, SCINV = 0)

(Vcc=2.7Vto 5.5V, Vss =0V, Ta=- 40 to + 85C)

i . >4, .
Parameter Symbol Pin Conditions V(.:C <4.5V V.C €245V Unit
name Min Max Min Max
Serial clock cycle time skye | SCKx Atycp - Aeyep - ns
. SCKX,
SCK{ — SOT delay time tsiovi | so1x | internal shitl - 3° + 30 - 20 +20| ng
. SCKX, clock
SIN - SCK T setup time s | "oy operation 50 - 30 - ns
. SCKX,
SCKT — SIN hold time tshixi SINX 0 - 0 - ns
Serial clock "L" pulse width stsu | SCKx ZtclYgP i - 2t°1YgP i - ns
Serial clock "H" pulse width | kst | SCKx tCchg * - tCchg * - ns
. SCKX, .
SCKJ{ — SOT delay time tslove | go1y | EXtErnal shif - 50 - 30 ns
SCKx clock
SIN - SCK T setup time tivsHE SINx’ operation 10 - 10 - ns
SCK™ - SIN hold time texe ss?rx}?; 20 i 20 - | s
SCK fall time tF SCKXx - 5 - 5 ns
SCK rise time tR SCKX - 5 - 5 ns

Notes: - The above characteristics apply to CLK synchronous mode.
- teyep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, 881 OCK DIAGRAM" in this data

sheet.

- These characteristics only guarantee the same relocate port number.
For example, the combination of SCLKx_0 and SOTx_1 is not guaranteed.
- When the external load capacitance = 30pF.

94
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tscyc
) Vou
scK \ o
< Vou VoL
tsLowvi
SOT VoH
VoL

SIN tivshi tsHixi

ave Vi

K Vio Vi A

MS bit=0

- tsLsH - tsHst >
ViH © Vi Vi }(
SCK g Vi Vi A
tF « R
tsLove
Vo

soT ver ><

tvsie | tshixe

7 AN

ViH Vi

SIN
ﬂ( Vi Vi 7W

MS bit =1
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- Synchronous serial(SPI = 0, SCINV = 1)

(Vec =2.7Vto 5.5V, Vss = 0V, Ta = - 40 to + 85C)

i . > .
Parameter Symbol Pin Conditions V(?C <4.5V V.CC = 4.5V Unit
name Min Max Min Max
Serial clock cycle time stye | SCKx Atycp - Aeyep - ns
. SCKX,
SCKT — SOT delay time tsvovi | 'Sty | Internal shiftl - 30 +30 - 20 +20| ng
. SCKX, clock
SIN — SCKJ setup time tvsu | “Sinx | operation 50 - 30 - ns
. SCKX,
SCK Y — SIN hold time tsixi | “giny 0 - 0 - ns
Serial clock "L" pulse width stsu | SCKx ZtCISP i - ZtCI(C)P i - ns
Serial clock "H" pulse width | shs. | SCKx tcfg * - tCYfg * - ns
. SCKX, .
SCKT — SOT delay time tsHovE SOTx External shiff - 50 - 30 ns
SCKx clock
SIN - SCK{ setup time tivsLE SINx’ operation 10 - 10 - ns
SCK —> SIN hold time oL SSCINK;" 20 - 20 - | ns
SCK fall time tF SCKXx - 5 - 5 ng
SCK rise time tR SCKX - 5 - 5 ns

Notes: - The above characteristics apply to CLK synchronous mode.
- teyep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, 81 OCK DIAGRAM" in this data

sheet.

- These characteristics only guarantee the same relocate port number.
For example, the combination of SCLKx_0 and SOTx_1 is not guaranteed.
- When the external load capacitance = 30pF.
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tscve |
SCK VoH \ y
VoL N
tsHowi
ot VoH
VoL
tves > tsuixi "
SIN

v Vi

x Vio Viez

MS bit=0

< {sHsL o = ;I
oK = Vin VlHA\
VL = -
tR tsHove - -
sor Von
VoL
tvste | tsiixe N
_ — Vi Vin
N Vi Vi
MS bit = 1
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- Synchronous serial(SPI = 1, SCINV = 0)

(Vec =2.7Vto 5.5V, Vss = 0V, Ta = - 40 to + 85C)

i i > .
Parameter Symbol Pin Conditions V(?C <4.5V V.CC = 4.5V Unit
name Min Max Min Max
Serial clock cycle time stye | SCKx Atycp - Aeyep - ns
. SCKX,
SCKT — SOT delay time tsHovi | ‘SioTy -30 +30 - 20 +20| ng
. SCKYX, | Internal shift
SIN — SCK/ setup time s | gy clock 50 - 30 - ns
SCK Y —> SIN hold time tou SSCI:,\T)’(" operation |, i 0 - | ons
. SCKX, 2Mcvep - 2tcyep-
SOT— SCK{ delay time tsovi | STy 30 - 30 - ns
Serial clock "L" pulse width stsh | SCKx ZtCISP i - 2tC1Y(C)P i - ns
Serial clock "H" pulse width | st | SCKx tCch(;’ o tCchg 1o s
. SCKX, .
SCKT — SOT delay time tsvove | GGy | EXtErnal shif - 50 - 30 ns
SCKx clock

SIN - SCK setup time tvsie SINx’ operation 10 - 10 - ns
SCK —> SIN hold time oL SS?NK;" 20 - 20 - | ns
SCK fall time tF SCKX - 5 - 5 ng
SCK rise time tR SCKX - 5 - 5 ns

Notes: - The above characteristics apply to CLK synchronous mode.
- teyep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, 81 OCK DIAGRAM" in this data

sheet.

- These characteristics only guarantee the same relocate port number.
For example, the combination of SCLKx_0 and SOTx_1 is not guaranteed.
- When the external load capacitance = 30pF.
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) tscve X
Vo
SCK N VoL ¢ VoL
| tsovui SHOVI
Vo Vo
soT Vou Vo
[ tivsui i< tsLixi »
Vin ViH
SIN Vi Vi
MS bit =0
tsLsH | tshsL |
e > |e N
SCK Vin Vin|/ ViH
A Vi Vi
— —
* tF tR » tsHove
Vo “Von
SOT VoL X( Vor
tivste —pfe——— tsuxe
IN ViH ViH
S Vi Vi

*. Changes when writing to TDR register

MS bit =1
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- Synchronous serial(SPI = 1, SCINV = 1)

(Vec =2.7Vto 5.5V, Vss = 0V, Ta = - 40 to + 85C)

i » > .
Parameter Symbol Pin Conditions V(?C <4.5V V.CC = 4.5V Unit
name Min Max Min Max
Serial clock cycle time styce | SCKX Atyep - Ateyep - ns
SCK{ — SOT delay time tsiovi SSC(:)}% -30 + 30 -20 +20| ns
Internal shift
SIN - SCK T setup time tivshi SS(I:NK;(, clock 50 - 30 - ns
operation
SCK T = SIN hold time tsrix SS?S;( 0 - 0 - ns
; SCKX, 2teyep - 2tevep -
SOT—> SCKT delay time tsovil | SOTx 30 - 30 - ns
Serial clock "L" pulse width stsu | SCKx ZtCISP i - ZtCISP i - ns
Serial clock "H" pulse width | st | SCKx tcylcg * - tCchg * - ns
. SCKX, .
SCK{ —> SOT delay time tsiove | goTy | EXtErnal shift - 50 - 30 ns
SCKx clock

SIN — SCK T setup time tivsie | gy | OPETation 10 - 10 - ns
SCK T - SIN hold time toxe SSCINK;‘ 20 - 20 - | ns
SCK fall time tF SCKXx - 5 - 5 ng
SCK rise time tR SCKX - 5 - 5 ns

Notes: - The above characteristics apply to CLK synchronous mode.
- tcycpindicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, 81 OCK DIAGRAM" in this data

sheet.

- These characteristics only guarantee the same relocate port number.
For example, the combination of SCLKx_0 and SOTx_1 is nhot guaranteed.
- When the external load capacitance = 30pF.

100

(o0}
FUJITSU

DS706-00017-2v0-E



MBO9B310T Series

tscvc |
SCK — Vou VoH
VoL
——— tsovmi ————» tsLow
AV a7
SOT X( VoL XT VoL
tivsHi >ie tsHixi »
ViH ViH
SIN Vi Vi
MS bit =0
tR tsHsL N tsLsH g LtF
SCK yay ViH ViH
| Vi X Vi Vi
tsLove >
SOT Von Vo
VoL = VoL
tivsHE — »le———  tshixe
SIN ViH ViH
Vi Vi

MS bit =1

- External clock(EXT = 1) : asynchronous only
(Vcc=2.7Vto 5.5V, Vss =0V, Ta = - 40 to + 85C)

Parameter Symbol| Conditions Min Max Unit | Remarks
Serial clock "L" pulse width atsh teyep + 10 - ns
Serial clock "H" pulse width shist _ teyep + 10 - ns
SCK fall time | Ct30PF - 5 ns
SCK rise time tR - 5 ns
tR tF
—> tsHsL «— tsLsH —>
SCK Vi Vi Vi
V||_ VIL VIL

©
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(10) External Input Timing
(Vecc=2.7Vto 5.5V, Vss =0V, Ta=- 40 to + 85C)

Parameter |Symbol| Pin name |Conditions \/alue Unit Remarks
Min Max
ADTG A_/D converter
trigger input
_ *1 _ _ . .
FRCKx 2Mcycp ns | Free-run timer input
¢ clock
Input pulse width t"\'”’ ICxx Input capture
INL
Wave form
- x1 -
DTTIxX 2tcycr ns generator
INTOO to INT31 - 2teycp + 100% | - ns | External interrupt,
NMIX 500% - | ns | NMI

*1 : teyep indicates the APB bus clock cycle time except stop when in stop mode, in timer mode.
About the APB bus number which Multi-function Timer is connected to, BB&OCK DIAGRAM" in this
data sheet.

*2 : When in stop mode, in timer mode.

tINH tINL

©
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(11) Quadrature Position/Revolution Counter Timing
(Vcc=2.7Vt0 5.5V, Vss =0V, Ta=- 40 to + 85C)

Parameter Symbol Conditions - Value Unit
Min Max
AIN pin "H" width tAHL -
AIN pin "L" width taLL -
BIN pin "H" width taHL -
BIN pin "L" width teLL -
BIN rise time from ¢ PC_Mode2 or
AIN pin "H" level AUBY PC_Mode3
AIN fall time from t PC_Mode2 or
BIN pin "H" level BUAD PC_Mode3
BIN fall time from t PC_Mode2 or
AIN pin "L" level ADBD PC_Mode3
AIN rise time from t PC_Mode2 or
BIN pin "L" level BbAU PC_Mode3
AIN rise time from t PC_Mode2 or Dteyer® ) ns
BIN pin "H" level BUAU PC_Mode3 veP
BIN fall time from t PC_Mode2 or
AIN pin "H" level AUBD PC_Mode3
AIN fall time from ¢ PC_Mode2 or
BIN pin "L" level BDAD PC_Mode3
BIN rise time from t PC_Mode2 or
AIN pin "L" level ADBU PC_Mode3
ZIN pin "H" width tzhL QCR:CGSC="0"
ZIN pin "L" width tz QCR:CGSC="0"
AIN/BIN rise and fall time wan
from determined ZIN leve|] A% QCR:CGSC=1
Determined ZIN level fron wan
AIN/BIN rise and fall time| "B€2 QCR:CGSC=1

* teyep indicates the APB bus clock cycle time except stop when in stop mode, in timer mode.
About the APB bus number which Quadrature Position/Revolution Counter is connected RBIS&EK
DIAGRAM" in this data sheet.

tanL taLL

w TN

tausu tsuap tabep tspau
|

4
A 4
A
A
A
A
y
A

BIN

A

teHL

©
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P teHL AL teLL .
BIN \ /
R .
P tsuau P tausp R teDAD tabBU
AIN P 2 N-
_ tane
A taLL g
tzrne "
ZIN
tzie
U \
ZIN
S SRR i
< . taBez
tzaBe < »
AIN/BIN
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(Vec=2.7V1to 5.5V, Vss =0V, Ta=-40 to + 85C)

. High-speed
Parameter Symbol| Conditions Typical mode mode Unit| Remarks
Min Max | Min |Max
SCL clock frequency &L 0 100 0 400 |kHz
(Repeated) START condition
hold time tHpsTA 4.0 - 0.6 - us
SDAY{ — SCL{
SCLclock "L" width fow 4.7 - 1.3 - us
SCLclock "H" width ticH 4.0 - 0.6 - us
(Repeated) START setup time i i
SCL® —» SDAY fsusTa . A4t 0.6 ns
Data hold time C1 = 30pF,
SCLi« N SDA\L T tHDDAT R = (Vp/IOL)*l 0 345*2 0 09*3 }J.S
Data setup time
SDAL T > scL? tsupat 250 ) 100 | - s
STOP condition setup time
sCLT —» SDA® fsusTo 4.0 ] 06 | - s
Bus free time between
"STOP condition" and tsur 4.7 - 1.3 - | us
"START condition"
8MHz < <4 ) 4 _ %
toyep< AOMHZ 2 toyep 2 tever ns| *5
. ' 40MHz < 4 ) x4 _ %
Noise filter tp teyep< 60MHZ 3 teyer 3 tever ns| *5
60MHz < <4 } 4 _ %
teyep< 72MHZ 4 teyep 4 tever ns| *5

*1: R and C represent the pull-up resistance anddapdcitance of the SCL and SDA lines, respectively.
Vp indicates the power supply vada of the pull-up resistance angl Indicates \4, guaranteed current.

*2:
*3:

satisfies the requirement ogbar > 250 ns".

*4.:

tcvep is the APB bus clock cycle time.

The maximumppar Must satisfy that it does not extend at least "L" periefyJtof device's SCL signal.
A high-speed modé&C bus device can be used on a standard nfadeus system as long as the device

About the APB bus number th&Cl is connected to, se@BLOCK DIAGRAM" in this data sheet.
To use fC, set the peripheral bus clock at 8 MHz or more.

: The number of the steps of the noise filter can be changed by register settings.

Change the number of the noise filter steps according to APB2 bus clock frequency.
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S S e b WA e mi s
tLow fsuoar T tsur
scL Rl j_/—\_ j T /“—v\_/li
>—e NI > e !

tHpsTA tHpDAT thicH tHpsTA tsp tsusto

)
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(Vcc=2.7Vto 5.5V,Vss =0V, Ta=-40 to + 85C

Parameter Symbol | Pin name Conditions yalue Unit Remarks
Min | Max
Data hold : TRACECLK, Vce> 4.5V 2 9
ata ho ns
™H | TRACED[3:0] | vec<45vV | 2 | 15
TRACECLK Vcc> 4.5V - 50 | MHz
frequenc 1 trrace
q y Vce < 4.5V - 32 | MHZz
TRACECLK
TRACECLK Vcec> 4.5V 20 - ns
Cycle time trrace
y Vcc <4.5V | 31.25 - ns

Note: When the external load capacitance = 30pF.

TRACED[3:0]
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(14) JTAG Timing

(Vcc=2.7Vt0 5.5V, Vss =0V, Ta=- 40 to + 85C)

Parameter Symbol| Pin name | Conditions - Value Unit Remarks
Min Max
TMS, TDI setup i TCK, Vcc> 4.5V 15 i ns
time JAGS | TMS, TDI | Vce < 4.5V
. TCK, Vcc> 4.5V
TMS, TDI hold time|  $racH T™S, TDI Voo <45V 15 - ns
. TCK Vcc> 4.5V - 25
TDO delay time ' ns
Y Fiaco TDO Vee < 4.5V - 45
Note: When the external load capacitance = 30pF.
TCK Von
Vo 4
| . Urass 1 tmacH |
! . s B
TMS/TDI X “~Von v Vou=
! . VoL 1 VoL .
| titaco |
|
TDO | o
: NVow
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5. 12-bit A/D Converter

- Electrical characteristics for the A/D converter.

(Vcec = Avce = 2.7V to 5.5V, Vss = AVss = 0V, Ta = -Dto + 85C)

Parameter Symbol Pin . Value Unit Remarks
name Min Typ Max
Resolution - - - - 12 bit
Linearity error - - -45 - +4.5 LSB
eDrlrfoerrentlal linearity i i o5 i 495 LsB
ANO O AVRH = 2.7V to
Zero transition voltage o AN31L -20 - + 20 mV| 5.5V
Full-scale transition ANO to
voltage VEst AN31 AVRH - 20 - AVRH + 20| mV
Conversion time - - 1.0+ - - ps |AVee > 4.5V
S *2 - - AvVcc > 4.5V
Sampling time Ts - ns
*2 - - AVcc < 4.5V
AVcc > 4.5V
Compare clock cyclé* Teck - 50 - 2000 ns =
AVcc < 4.5V
State t_ransmon.tlme to Tt ) 10 ) ) us
operation permission
A/D 1unit
E’a%v;(laorgszpdﬁgitglj)rrent i AVCC - 0.57 0.72 mA| operation
- 0.06 35 pwA |When A/D stops
Reference power supply A/D 1unit
current i AVRH - 11 1.96 mA | operation
(between AVRH to AVRH=5.5V
AVSS) - 0.06 4 pA |When A/D stops
Analog input capacity Cin - - - 12.9 pF
. . . 2 AVce > 4.5V
Anal R - - - kQ =
nalog input resistance in 38 AVee < 4.5V
Interchannel disparity - - - - 4 LSB
Analog port input ANO to
current i AN31 i j ° HA
. ANO to
Analog input voltage - AN31 AVSS - AVRH \%
Reference voltage - AVRH AVSS - AVCC \

*1: Conversion time is the value of sampling time(Ts) + compare time(Tc).

The condition of the minimum conversion time is when HCLK=40MHz, the value of sampling time: 300ns,

the value of sampling time: 700ns (AVed.5V).
Ensure that it satisfies the value of sampling time(Ts) and compare clock cycle (Tcck).

For setting® of sampling time and compare clock cycle, see "Chapter:A/D Converter" in "FM3 Family

PERIPHERAL MANUAL Analog Macro Part".
*2: A necessary sampling time changes by external impedance.
Ensure that it set the sampling time to satisfy (Equation 1).

: Compare time (Tc) is the value of (Equation 2).
: The register setting of the A/D Converterédlected by the timing of the APB bus clock.

Sampling clock and compare clock are set in base clock (HCLK).
About the APB bus number which A/D Converter is connected to BBEOCK DIAGRAM" in this data

sheet.

DS706-00017-2v0-E

(o0}
FUJITSU

109




MBO9B310T Series

ANO to AN31 Comparator

Rext  Analog input pin Rin
Analog
signal source VVV /M 4 {>

— Cin

(Equation 1) T$> (Rin + Rext ) x Cin x 9

Ts : Sampling time

Rin :input resistance of A/D = 2kat 4.5 <AVCC <5.5
input resistance of A/D = 3.8kat 2.7 <AVCC <4.5

Cin :input capacity of A/D = 12.9pF at 2.7A%CC <5.5

Rext : Output impedance of external circuit

(Equation 2) Tc = Tcck x 14

Tc : Compare time
Teck : Compare clock cycle

©
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- Definition of 12-bit A/D Converter Terms

- Resolution

- Linearity error

- Differential linearity error

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

Deviation of the line between the zero-transition point

(Ob0000000000068-—0b000000000001) and the full-scale transition point
(Ob111111111116—0b111111111111) from the actual conversion

characteristics.

the output code by 1 LSB.

Deviation from the ideal value of the input voltage that is required to change

Linearity error Differential linearity error
OXFFFT ;
Actual conversion .
OxFFET Characteristics Ox(N+1)T Actual conversion
{1 LSB(N-1) + Vor} characteristics
OXFFDt !
Vest Ideal characteristics
= i (Actually-mea | S
§_ i i sured 5- OXN-
g i value) 8
E 0x004-F i i (Actua}lgﬂqeasured I D g
2 i i value) g’ Vv
2 0x0031 N OX(N-DT Actually measured
Actual conversion T (e ua\,);?;asure
0x002— ' characteristics Vnr
Ideal characteristics (Actually-measured
0x001—r 0x(N-2) ‘ value)
/ Vor (Actually-measured value) Actual conversion characteristics
AVss AVRH AVss AVRH
Analog input Analog input
Vit - {1LSB x (N - 1) +V
Linearity error of digital output N = v - { ( ) ot} [LSB]
1LSB
Di - . -~ _ Vst - Vnt
ifferential linearity error of digital output N = -1[LSB]
1LSB
— VFST - VOT
LS8 = 4094
N . A/D converter digital output value.
Vor @ Voltage at which the digital output changes from 0x000 to 0x001.
Vest : Voltage at which the digital output changes from OxFFE to OxXFFF.
Vnr  : Voltage at which the digital output changes from Ox(N - 1) to OxN.
2
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6. USB Characteristics
The USB characteristics of ch.0 and those of ch.1 are the same.
USBVcc0 and USBVccl are described as USBVcc below.
(Vee = 2.7V to 5.5V,USBVcc = 3.0V to 3.6V, Vss = 0V,Ta = °@ao + 85C)

Parameter Symbol Pin Conditions - Value Unit|Remarks
name Min Max
Input "H" level voltage \2 - 2.0 |USBvVcc+0.3 V |*1
Input Input "L" level voltage \A - Vss-0.3 0.8 Vo |*1
char_act— Differe_n_tial input Vo, ) 0.2 ) v %0
eristics SenSlthlty
!leferent common mode Ve ) 08 o5 v %0
input voltage
External
g pull-down .
Output "H" level voltage ' resistanced 2.8 3.6 V [*3
15kQ

UDPO,| External
UDMO | pull-up

Output "L" level voltage Y resistanced 0.0 0.3 V |*3

Output 1.5k

ChaTaCt' Crossover voltage ks - 1.3 2.0 VvV |*4

erstics Rise time iR Full-Speed 4 20 ns |*5
Fall time e Full-Speed 4 20 ns |*5
Rise/ fall time matching FREM Full-Speed 90 111.11 % |*5
Output impedance oy Full-Speed 28 44 Q [*6
Rise time tr Low-Speed 75 300 ns |*7
Fall time {e Low-Speed 75 300 ns |*7
Rise/ fall time matching LkEm Low-Speed 80 125 %0 *7

*1 : The switching threshold voltage of Single-End-Receiver of USB 1/O buffer is set as wijth{iMax) = 0.8V,
Vi (Min) = 2.0 V (TTL input standard).
There are some hysteresis 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 Vto 2.5 V to the local ground reference level.
Above voltage range is the common mode input voltage range.

1.0

o
N

sensitivity [V]

< >

T T T 1T 1T 1T 1T 17T T 17T 1T T 17
0.8 2.5
Common mode input voltage [V]

Minimum differential input

o
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*3 : The output drive capability of the driver is below 0.3 V at Low-Statg \¢to 3.6 V and 1.5® load), and

2.8 V or above (to the VSS and 18 load) at High-State (M.).

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

20V.
D+
N NIV v
mlez;g%/ >< X Vcrs specified range
D- /N 77X X

*5 : They indicate rise time (Trise) and fall 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 withih0% to minimize RFI emission.

D+

Rising time Falling time

Full-speed Buffer

: . Rs=27Q
XD+ — W\
: E ) i‘ C.=50pF
Rs=27Q
TxXD-
| — C.=50pF
: L=
3-State Enable ——«J /;

...................

DS706-00017-2v0-E FUﬁTSU
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*6 : USB Full-speed connection is performed via twist pair cable shield wihtAlb% characteristic
impedance (Differential Mode).
USB standard defines that output impedance of USB driver must be in range foaim 28, So, discrete
series resistor (Rs) addition is defined in order to satisfy the above definition and keep balance.
When using this USB FLS I/O, use it with@%o 302 (recommendation value 2§ Series resistor Rs.

Full-speed Buffer

| . /R_S\
TXD+ — : 28Q) to 44Q Equiv. Imped.
e \%\
TxD- /_\ 28Q to 44Q Equiv. Imped.
N

3-State Enable —.—.J - Mount it as external resistance. j

Rs series resistor 25Q to 30Q
Series resistor of 27Q (recommendation value) must be added.
And, use "resistance with an uncertainty of 5% by E24 sequence”.

*7 : They indicate rise time (Trise) and fall time (Tfall) of the low-speed differential data signal.
They are defined by the time between 10% and 90% of the output signal voltage.

D+

90% 90%

> . > .

Trise Tfall
Rising time Falling time

See Figure ¢ Low-Speed Load (Compliance Load)" for conditions of external load.

©
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+ Low-Speed Load (Upstream Port Load) - Reference 1

Low-speed Buffer

"""""""""" Rs=27Q
XD+ — AN
9 deé ; C_ = 50pF to 150pF
: | Rs=27Q
TO- W1
; O i Rpd C. = 50pF to 150pF
3-State Enable ——« ; /;
Rpd=15kQ
- Low-Speed Load (Downstream Port Load) - Reference 2
Low-speed Buffer
T Rs=27Q
TxD+ —. Yy 1 VTERM

C. =200pF to

TxD-

§ Q 5 CL=200pF to  Rpy=1.5kQ
3-State Enable — < ; /; 600pF VTERM=3.6V

,,,,,,,,,,,,,,,,,,,

- Low-Speed Load (Compliance Load)

Low-speed Buffer

' + Rs=27Q

TXD+ — Yy

C. = 200pF to 450pF

TxD-

3-State Enable —.—oﬁ

,,,,,,,,,,,,,,,,,,,

1
o
J— CL =200
L= pF to 450pF
-

©
DS706-00017-2v0-E FUJITSU 115



MBO9B310T Series
s

7. Low-voltage Detection Characteristics

(1) Low-voltage Detection Reset

(Ta = - 40C to + 85C)

Parameter Symbol | Conditions - Value Unit Remarks
Min | Typ | Max
Detected voltage VDL - 225 24p  2.69 v  When voltage drops
Released voltage VDH - 2.3( 2.50 2.70 V  When voltage rises
(2) Interrupt of Low-voltage Detection
(Ta=-40C to + 85C)
. Value -
Parameter Symbol | Conditions . Unit Remarks
Min | Typ | Max

Detected voltage VDL SVHI = 0000 2.58 2.8 3.02 When voltage drops
Released voltage VDH 267 | 29 3.13 V| Whewoltagerises
Detected voltage VDL SVHI = 0001 2.76 3.0 3.24 When voltage drops
Released voltage VDH 285 | 31 3.34 V| Whewoltagerises
Detected voltage VDL SVHI = 0010 2.94 3.2 3.45 When voltage drops
Released voltage VDH 3.04 | 33 3.56 V| Whewoltagerises
Detected voltage VDL SVHI = 0011 3.31 3.6 3.88 When voltage drops
Released voltage VDH 3.40 3.7 3.99 V| Whenoltagerises
Detected voltage VDL SVHI = 0100 3.40 3.7 3.99 When voltage drops
Released voltage VDH 350 | 38 4.10 V| Whewoltagerises
Detected voltage VDL SVHI = 0111 3.68 4.0 4.32 When voltage drops
Released voltage VDH 3.77 | 41 4.42 V| Whenwoltagerises
Detected voltage VDL SVHI = 1000 3.77 4.1 4.42 When voltage drops
Released voltage VDH 3.86 | 4.2 4.53 V| Whenwoltagerises
Detected voltage VDL SVHI = 1001 3.86 4.2 4.53 When voltage drops
Released voltage VDH 3.96 4.3 4.64 V| Whenoltagerises
LVD stabilization T 4032 x
wait time Lvow i i ) tever® us

* teyep indicates the APB2 bus clock cycle time.
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8. Flash Memory Write/Erase Characteristics
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(Vcc =2.7Vto 5.5V, Ta = - 4C to + 85C)

Parameter . Value Unit Remarks
Min | Typ Max
Sector erase | Large Sector ] 0.7 3.7 ¢ | Includes write time prior to internal
time Small Sector 0.3 11 erase
quf vv_ord (16-bit) ) 12 384 us Not including system-level overhead
write time time
Chip erase time i 13.6 68 s Ienrg:ges write time prior to internal

Erase/write cycles and data hold time

Erase/write cycles (cycle) | Data hold time(year) Remarks
1,000 20*
10,000 10*
100,000 5*

*. This value comes from the technology qualificatiosiiig Arrhenius equation to translate high temperature

measurements into normalized value at 4G5
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B ORDERING INFORMATION

Part number

Package

MB9BF316SPMC
MB9BF317SPMC
MB9BF318SPMC

144-pin plastic LQFP
(0.5mm pitch), (FPT-144P-MO08)

MBOBF316TPMC
MB9BF317TPMC
MB9BF318TPMC

176-pin plastic LQFP
(0.5mm pitch), (FPT-176P-MO07)

MB9BF316TBGL
MB9BF317TBGL
MBOBF318TBGL

192-ball plastic FBGA
(0.8mm pitch), (BGA-192P-MO06)
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B PACKAGE DIMENSIONS

176-pin plastic LQFP Lead pitch 0.50 mm
Package width x 24.0 x 24.0 MM
package length
Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
(Refe‘ﬁfwe) P-LQFP-0176-2424-0.50
(FPT-176P-M07)
176-pin plastic LQFP Note 1) * : Values do not include resin protrusion.
(FPT-176P-MQ7) Resin protrusion is +0.25(.010)Max(each side).

Note 2) Pins width and pins thickness include plating thickness

26.0020.20(1.024+.008)SQ Note 3) Pins width do not include tie bar cutting remainder.

*24.00+0.10(.945+.004)SQ

0.1450.055
(.006+.002)
ARARRARAARAAAAARARAAAAAARAAARARAAAAARAAAAAAA
9= =

= Q = “[0.08(003)
= = Dewisof'A'pat | |
% % i 7(1022?%%) (Mounting height) i
= = | |
= = ‘ 0.1020.10 |
= E ‘ (.004+.004)!
= = } {0°~8° (Stand off) }

= = |
= INDEX Q = | [ }
= = ‘ !
0.50£0.20
= == () o } {020,008} }
e ) | _0.60£0.15 [
LEAD No.(1) ‘ —— | oaaw008) ] !
0.22+0.05
‘ (.0092.002) @
Dimensions in mm (inches).
© 20042010 FUJITSU SEMICONDUCTOR LIMITED F1760135-¢-1-3 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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144-pin plastic LQFP Lead pitch 0.50 mm
Package width x 20.0 x 20.0 mm
package length

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Weight 1.20¢g
(FPT-144P-M08) Code P-LFQFP144-20%20-0.50
(Reference) '
144-pin plaStiC LQFP Note 1) *:Values do not include resin protrusion.
(FPT-144P-M08) Resin protrusion is +0.25(.010)Max(each side).

Note 2) Pins width and pins thickness include plating thickness.

22.00:40.20(.866+.008)SQ Note 3) Pins width do not include tie bar cutting remainder.

*20.00+0.10(.787+.004)SQ

0.14540.055
© (:006+.002)
RRAAAAAAAAARARARARAAAAAAAAAAAAARAAAH
(09 = =®
= - Slo08(003)
= = | Details of "A"part }
E= = | 40.20
% % i %(Mouming height) i
= = . |
= = |
= = } 0.10:0.10 |
5 e O E | oy
= = ‘ [
= = |
@ A | 0.50£0.20 0.25(.010) }
R LR R LR CE LR ELEEEL ; | (020£.008) |
LEAD No. (1) I Odgﬂfodég |
0.22+0.05 | lom000) !
; (.009¢.002)
Dimensions in mm (inches).
© 2003-2020 FUJITSU SEMICONDUCTOR LIMITED F144019S-c-4-8 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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192-ball plastic FBGA Ball pitch 0.80 mm
i X
Package width 12.00 mm x 12.00 mm
package length
Lead shape Ball
Sealing method Plastic mold
Mounting height 1.45 mm Max.
Weight 0.34 ¢
(BGA-192P-M06)
192-ball plastic FBGA
(BGA-192P-M06)
10.40(.409)REF
12.00+0.10(.472+.004)
[0.20(.008)[s [B] 0.80(.031)
Y T _REF
0000000bbooO 14
GO0000000000000 | 13
0000000000000 | 12
0000000000000 0 | 11
—FO 0000000000000 | 10
FO 000000000000 | 9
12.0040.10 0000000000000 O | 8
(.472+.004) 10.40(.409) 0000000000000 | 7
REF 0000000000000 | 6
0000000000000 O0 |5
0000000000000 O0 | 4
—————————————— 0000000000000 | 3
| Opoooooooooooo 2
»\ ©00000000000 1
PNMLKJHGFEDCBA
(INDEX AREA) [4]0.20(.008)[S]A] INDEX
192-¢0.45:0.10 |
1.25+0.20 [ 20.08(.003) @[ S[A[B]
0.3540 10 (649£.008) (192-9.018+.004) |
(.014+.004) (Seated height)
(Stand off)
|
TO0O0UUO000U0U00000 O
[©[0.10(.004)[ S]
Dimensions in mm (inches).
© 2008-2010 FUJITSU SEMICONDUCTOR LIMITED B192006S-¢-1-3 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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B MAJOR CHANGES IN THIS EDITION

A change on a page is indicated by a vertical line drawn on the left side of that page.

Page Section Change Results

9to 11| M PIN ASSIGNMENT Added the description of "Note".

* Revised the description of " C pin".

» Added the description of "» Base Timer".
B BLOCK DIAGRAM Corrected the figure.

64 - TIOA: input— input/output

- TIOB: output— input

B ELECTRICAL CHARACTERISTICS | * Added the "Smoothing capacitog)(C

62, 63 | @ HANDLING DEVICES

» 2. Recommended Operating Conditiong * Added the footnote.
80 4. AC Characteristics Added "Internal operating clock frequency:(#:
(1) Main Clock Input Characteristics Master clock".
(4-1) Operating Conditions of Main and| « Added "Main PLL clock frequency(kp.)".
USB PLL (In the case of using main * Added "USB clock frequency(kspi1)".
82 clock for input of PLL)
(4-2) Operating Conditions of Main PLL
(In the case of using high-speed internd!
CR)
5. 12-bit A/D Converter * Added the Symbol.
® Electrical Characteristics for the A/D | « Deleted the following Pin name.
Converter - "Sampling time"
- "Compare clock cycle"
109 - "State transition time to operation permission"

"Analog input capacity"

"Analog input resistance"
» Corrected the value of "Compare clock cycle (Tcck)".
Max: 10000— 2000

©
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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.

902 Kosmo Tower Building, 1002 Daechi-Dong,
Gangnam-Gu, Seoul 135-280, Republic of Korea

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://sg.fujitsu.com/semiconductor/

FUJITSU SEMICONDUCTOR SHANGHAI CO., LTD.
30F, Kerry Parkside, 1155 Fang Dian Road,

Pudong District, Shanghai 201204, China

Tel : +86-21-6146-3688 Fax : +86-21-6146-3660
http://cn.fujitsu.com/fss/

FUJITSU SEMICONDUCTOR PACIFIC ASIA LTD.
2/F, Green 18 Building, Hong Kong Science Park,
Shatin, N.T., Hong Kong

Tel : +852-2736-3232 Fax : +852-2314-4207

Tel: +82-2-3484-7100 Fax: +82-2-3484-7111
http://kr.fujitsu.com/fsk/

http://cn.fujitsu.com/fsp/

Specifications are subject to change without noftoe.further information please contact each office.

All Rights Reserved.

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 apgitatrcuit examples, in this document are presented sole
for the purpose of reference to show examples of opesatind uses of FUJITSU SEMICONDUCTOR device; FUJIT
SEMICONDUCTOR does not warrant proper operation of thecgewith respect to use based on such information. W
you develop equipment incorporating the device based on such information, you must assume any responsibility
out of such use of the information.

FUJITSU SEMICONDUCTOR assumes no liability for any damages whatsoever arising out of the use of the info
Any information in this document, including descriptiongwfction and schematic diagrams, shall not be construed &
license of the use or exercise of any intellectual property right, such as patent right or copyright, or any other righ
FUJITSU SEMICONDUCTOR or any third party or does FUJITSU SEMICONDUCTOR warrant non-infringement
any third-party's intellectual property right or other right by using such information. FUJITSU SEMICONDUCTOR
assumes no liability for any infringement of the intellectual property rights or other rights of third parties which wo
result from the use of information contained herein.

The products described in this document are designed, developed and manufactured as contemplated for generg
including without limitation, ordinary industrial use, gen@fdice use, personal use, and household use, but are not
designed, developed and manufactured as contemplatfed ((5e accompanying fatal risks or dangers that, unless
extremely high safety is secured, could have a serious efféw fublic, and could lead directly to death, personal inj
severe physical damage or other loss (i.e., nuclear reactionléontuzlear facility, aircraft flight control, air traffic
control, mass transport control, medical life support systeissile launch control in weapon system), or (2) for use
requiring extremely high reliability (i.e., sulemsible repeater and artificial satellite).

Please note that FUJITSU SEMICONDUCTOR will not be liggainst 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 f
failures by incorporating safety design measures into yamiiitf and equipment such as redundancy, fire protection,
prevention of over-current levels and other abnormal operating conditions.

Exportation/release of any products described in this documentequire necessary procedures in accordance with
regulations of the Foreign Exchange and Foreign T€xddrol Law of Japan and/or US export control laws.

The company names and brand names herein are the trademagistered trademarks of their respective owners.
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