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32-bit ARM™ Cortex™-M4F based Microcontroller

=Ma < MBIB460R Series

MB9BF466M/N/R, MBO9BF467M/N/R,
MB9BF468M/N/R

B DESCRIPTION

The MB9B460R Series are a highly integrated 32-bit microcontrollers dedicated for embedded controllers
with high-performance and competitive cost.

These series are based on the ARM Cortex-M4F Processor with on-chip Flash memory and SRAM, and has
peripheral functions such as Motor Control Timers, ADCs and Communication Interfaces (CAN, UART,
CSIO, I’C, LIN).

The products which are described in this data sheet are placed into TYPE4 product categories in "FM4
Family PERIPHERAL MANUAL".

Note: ARM and Cortex are the trademarks of ARM Limited in the EU and other countries.

ARM"
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B FEATURES
® 32-bit ARM Cortex-M4F Core

Processor version: r2pl

+ Up to 160 MHz Frequency Operation

+ FPU built-in

+ Support DSP instruction

+ Memory Protection Unit (MPU): improves the reliability of an embedded system

+ Integrated Nested Vectored Interrupt Controller (NVIC): 1 NMI (non-maskable interrupt) and 128
peripheral interrupts and 16 priority levels

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

® On-chip Memories
[Flash memory]

These series are based on two independent on-chip Flash memories.

+ MainFlash memory
+ Up to 1024 Kbytes
+ Built-in Flash Accelerator System with 16 Kbytes trace buffer memory
+ The read access to Flash memory can be achieved without wait-cycle up to operation frequency of
72 MHz. Even at the operation frequency more than 72 MHz, an equivalent access to Flash memory
can be obtained by Flash Accelerator System.
+ Security function for code protection

+ WorkFlash memory

+ 32 Kbytes

+ Read cycle:
« Bwait-cycle: the operation frequency more than 120 MHz, and up to 160 MHz
« 4wait-cycle: the operation frequency more than 72 MHz, and up to 120 MHz
+ 2wait-cycle: the operation frequency more than 40 MHz, and up to 72 MHz
+ Owait-cycle: the operation frequency up to 40MHz

+ Security function is shared with code protection

[SRAM]

This is composed of three independent SRAMs (SRAMO, SRAM1 and SRAMZ2). SRAMO is connected to
I-code bus or D-code bus of Cortex-M4F core. SRAM1 and SRAM2 are connected to System bus of
Cortex-M4F core.

+ SRAMO: Up to 64 Kbytes
+ SRAML1: Up to 32 Khytes
+ SRAM2: Up to 32 Kbytes

® External Bus Interface

+ Supports SRAM, NOR, NAND Flash and SDRAM device

+ Up to 9 chip selects CS0 to CS8 (CS8 is only for SDRAM)

+ 8/16-bit Data width

+ Up to 25-bit Address bit

+ Supports Address/Data multiplex

+ Supports external RDY function

+ Supports scramble function

+ Possible to set the validity/invalidity of the scramble function for the external areas 0x6000_0000 to
OxDFFF_FFFF in 4 Mbytes units.

+ Possible to set two kinds of the scramble key
Note: It is necessary to prepare the dedicated software library to use the scramble function.

FUﬁTSU DS709-00002-0v01-E
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® CAN Interface (Max 2 channels)
+ Compatible with CAN Specification 2.0A/B
+ Maximum transfer rate: 1 Mbps
+ Built-in 32 message buffer

@ Multi-function Serial Interface (Max 8 channels)
+ 64 bytes with FIFO (the FIFO step numbers are variable depending on the settings of the communication
mode or bit length.)
+ Operation mode is selectable from the followings for each channel.
« UART
+ CSIO
« LIN
- I’C
[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
+ Serial chip select function (ch.6 and ch.7 only)
+ Supports high-speed SPI (ch.4 and ch.6 only)
- Data length 5 to 16-bit
[LIN]
+ LIN protocol Rev.2.1 supported
+ Full-duplex double buffer
- Master/Slave mode supported
+ LIN break field generation (can change to 13 to 16-bit length)
+ LIN break delimiter generation (can change to 1 to 4-bit length)
+ Various error detect functions available (parity errors, framing errors, and overrun errors)
[cl
- Standard mode (Max 100 kbps) / High-speed mode (Max 400 kbps) supported
+ Fast mode Plus (Fm+) (Max 1000 kbps, only for ch.3 and ch.7) supported

® DMA Controller (8 channels)
DMA Controller has an independent bus for CPU, so CPU and DMA Controller can process simultaneously.

- 8 independently configured and operated channels

- Transfer can be started by software or request from the built-in peripherals
« Transfer address area: 32-bit (4 Gbytes)

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

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

« Transfer block count: 1 to 16

+ Number of transfers: 1 to 65536

® DSTC (Descriptor System data Transfer Controller) (128 channels)
The DSTC can transfer data at high-speed without going via the CPU. The DSTC adopts the Descriptor
system and, following the specified contents of the Descriptor which has already been constructed on the
memory, can access directly the memory /peripheral device and performs the data transfer operation.

It supports the software activation, the hardware activation and the chain activation functions.

©
DS709-00002-0v01-E FUJITSU 3
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® A/D Converter (Max 24 channels)
[12-bit A/D Converter]

Successive Approximation type

* Built-in 3 units

+ Conversion time: 0.5us @ 5V

+ Priority conversion available (priority at 2levels)

+ Scanning conversion mode

+ Built-in FIFO for conversion data storage (for SCAN conversion: 16steps, for Priority conversion:
4steps)

® DA converter (Max 2 channels)

* R-2R type
+ 12-bit resolution

® Base Timer (Max 8 channels)
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 general purpose 1/O ports when they are not used for external bus or
peripherals. Moreover, the port relocate function is built in. It can set which 1/0 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 to 100 high-speed general-purpose 1/0 ports @ 120pin Package

- Some pin is 5V tolerant 1/O.

See "HPIN DESCRIPTION" and "I/O CIRCUIT TYPE" for the corresponding pins.

® Multi-function Timer (Max 2 units)
The Multi-function timer is composed of the following blocks.

Minimum resolution : 6.25 ns

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

+ Input capture x 4ch./unit

+ Output compare x 6¢h./unit

- A/D activation compare x 6c¢h./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

FUﬁTSU DS709-00002-0v01-E



PRELIMINARY MB9B460R Series
e

® Real-time clock (RTC)
The Real-time clock can count Year/Month/Day/Hour/Minute/Second/A day of the week from 01 to 99.

+ Interrupt function with specifying date and time (Year/Month/Day/Hour/Minute/Second/A day of the
week.) is available. This function is also available by specifying only Year, Month, Day, Hour or Minute.

+ Timer interrupt function after set time or each set time.

+ Capable of rewriting the time with continuing the time count.

+ Leap year automatic count is available.

® Quadrature Position/Revolution Counter (QPRC) (Max 2 channels)
The Quadrature Position/Revolution Counter (QPRC) is used to measure the position of the position
encoder. Moreover, it is possible to use up/down counter.

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

® Watch Counter
The Watch counter is used for wake up from the low-power consumption mode. It is possible to select the
main clock, sub clock, built-in high-speed CR clock or built-in low-speed CR clock as the clock source.

Interval timer: up to 64s (Max) @ Sub Clock : 32.768 kHz
® External Interrupt Controller Unit

+ External interrupt input pin: Max 16 pins
+ Include one non-maskable interrupt (NMI)

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

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

"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 CRCL16 Generator Polynomial: 0x1021
+ |EEE-802.3 CRC32 Generator Polynomial: 0x04C11DB7

DS709-00002-0v01-E FUﬁTSU 5
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® SD Card Interface

It

is possible to use the SD card that conforms to the following standards.

+ Part 1 Physical Layer Specification version 3.01

+ Part E1 SDIO Specification version 3.00

+ Part A2 SD Host Controller Standard Specification version 3.00
+ 1-bit or 4-bit data bus

® Clock and Reset

[Clocks]
Five clock sources (2 external oscillators, 2 internal CR oscillator, and Main PLL) that are dynamically

selectable.
+ Main clock 14 MHz to 48 MHz
+ Sub Clock :32.768 kHz

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

[Res

ets]
Reset requests from INITX pin

* Power on reset

- Software reset

+ Watchdog timers reset

+ Low voltage detector reset
+ Clock supervisor reset

® Clock Super Visor (CSV)

Cl

ocks generated by internal CR oscillators are used to supervise 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.

® Low-Voltage Detector (LVD)
This Series include 2-stage monitoring of voltage on the 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

® | ow-power Consumption Mode
Six low-power consumption modes are supported.

- SLEEP

+ TIMER

+ RTC

- STOP

+ Deep standby RTC (selectable from with/without RAM retention)
+ Deep standby stop (selectable from with/without RAM retention)

FUﬁTSU DS709-00002-0v01-E
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® VBAT
The consumption power during the RTC operation can be reduced by supplying the power supply
independent from the RTC (calendar circuit)/32 kHz oscillation circuit. The following circuits can also be
used.

- RTC

+ 32 kHz oscillation circuit
+ Power-on circuit

+ Back up register : 32 bytes
+ Port circuit

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

® Power Supply
Three Power Supplies

+ Wide range voltage :VCC =27Vto55V
+ Power supply for VBAT : VBAT =2.7Vto 5.5V

DS709-00002-0v01-E FUﬁTSU 7
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B PRODUCT LINEUP
® Memory size

Product name MB9BF466M/N/R MB9BF467M/N/R MB9BF468M/N/R
MainFlash memory 512 Kbytes 768 Khytes 1024 Kbytes
WorkFlash memory 32 Kbytes 32 Kbytes 32 Kbytes
On-chip SRAM 64 Kbytes 96 Kbytes 128 Khytes

SRAMO 32 Kbytes 48 Kbytes 64 Kbytes
SRAM1 16 Kbytes 24 Kbytes 32 Kbytes
SRAM1 16 Kbytes 24 Kbytes 32 Kbytes

8 FUﬁTSU DS709-00002-0v01-E
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@ Function
MB9BF466M MB9BF466N MB9BF466R
Product name MB9BF467M MB9BF467N MB9BF467R
MB9BF468M MB9BF468N MB9BF468R
Pin count 80 100/112 120/144
CPU Cortex-M4F, MPU, NVIC 128ch.
| Freq. 160 MHz
Power supply voltage range 2.7V 10 5.5V
CAN 2ch. (Max)
DMAC 8ch.
DSTC 128ch.
. Addr:25-bit (Max),
Addr19-bit (Max), | Addr-25-bit (Max), -\ 't 8/(16-bi)t
DA R/W data: 8/16-bit
RNV('(\j/?ta.) 8-hit (Max), Cs(gﬂ?l\);l)’ )
ax), ) : ax),
External Bus Interface CS:5 (Max), CSS.?e ,(A\N|\I/?X), SRAM.
SRAM, NOR Flaéh NOR Flash,
NOR Flash SDRAM ' NAND Flash,
SDRAM
Multi-function Serial Interface
(UART/CSIO/LIN/I’C) 8ch. (Max)
Base Timer
(PWC/Reload timer/PWM/PPG) 8ch. (Max)
AJD activation compare 6ch.
5 | Input capture 4ch.
.E Free-run timer 3ch. 2 units (Max)
w | Output compare 6ch.
2 [ Waveform generator 3ch.
PPG 3ch.
SD Card Interface 1 unit
QPRC 2ch. (Max)
Dual Timer 1 unit
Real-Time Clock 1 unit
Watch Counter 1 unit
CRC Accelerator Yes
Watchdog Timer 1ch. (SW) + 1ch. (HW)
External Interrupts 16pins (Max) + NMI x 1
1/0 Ports 63pins (Max) 80pins (Max) 100pins (Max)

12-bit A/D Converter

16ch. (3 units)

24ch. (3 units)

12-bit D/A Converter 2 units (Max)
CSV (Clock Super Visor) Yes
LVD (Low-Voltage Detector) 2ch.

. High-speed 4 MHz (+2%)
Built-in CR Low-speed 100 kHz (Typ)
Debug Function SWJ-DP/ETM

Note: All signals of the peripheral function in each product cannot be allocated by limiting the pins of package.
It is necessary to use the port relocate function of the I/O port according to your function use.

DS709-00002-0v01-E
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B PACKAGES
MBOBF466M | MBOBF466N | MBOBF466R
Package Product name | \\eoprFA67M | MBOBF467N | MBIBF467R
MBOBF468M | MBOBF468N | MBOBF468R
LQFP: FPT-80P-M37 (0.5mm pitch) O - -
LQFP: FPT-80P-M40 (0.65mm pitch) O - -
QFP: FPT-100P-M36 (0.65mm pitch) - O -
LQFP: FPT-100P-M23 (0.5mm pitch) - 0o -
LQFP: FPT-120P-M37 (0.5mm pitch) - - o
BGA: BGA-112P-MO05 (0.5mm pitch) - 0O -
- - 0O

BGA: BGA-144P-M09 (0.5mm pitch)

O : Supported

Note : See "HMPACKAGE DIMENSIONS" for detailed information on each package.

(o0}
FUJITSU
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B PIN ASSIGNMENT
+ FPT-80P-M37/M40

MB9B460R Series
I

vee
P50/CTS4_0/AINO_2/RTO10_0/INT00_O/MADATAQ0_0|
PS1/RTS4_0/BINO_2/RTO11_0/INTO1_O/MADATAO1 0|
P52/SCK4_0/ZINO_2/RTO12_0/MADATA02_0|
P53/TIOAL_2/SOT4_O/RTO13_0/MADATA03_0|
P54/TIOB1_2/SIN4_O/RTO14_0/INT02_O/MADATAO4_0|
P55/ADTG_1/SING_O/RTO15_0/INTO7_2/MADAT A05_0|
P56/SOT6_0/DTTI1X_O/INT08_2/MADATAQG_0|
P30/TIOBO_1/RTS4_2/INT15_2/WKUP1/MADATA07_0|
P3UTIOB1_1/SIN3_VINT09_2/MADATA08 0|
P32/TIOB2_L/SOT3_1/INT10_1/MADATA09_0|
P33/ADTG_6/TIOB3_1/SCK3_L/INT04_0/MADATAL0_0|
P39/ADTG_2/DTTIOX_O/RTCCO_2/SUBOUT 2
P3ATIOA0_1/AINO_O/RTO00_0|
P3B/TIOAL_1/BINO_O/RTOOL 0|
P3CITIOA2_1/ZINO_O/RTO02_0|
P3DITIOA3_1/RTO03_0/MADOO_O|
P3E/TIOA4_1/RTO04_0/MADOL_0|
P3F/TIOAS_1/RTO05_0/MAD02_0)|

vss|
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|

-
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|
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o |vss

8

79
78
76
75
73
72
71
68
67
66
65
63
62

P81
P80
77 [vCC

P61/TIOB2_2/SOT5_0/RTCCO_0/SUBOUT_0

P60/TIOA2_2/SCK5_0/NMIX/WKUPO/MRDY_0

74 |P62/ADTG_3/TX0_2/SIN5_0/INT04_1/S_WP_O/MOEX_0

[P63/CROUT_1/RX0_2/INT03_0/S_CD_0/MWEX_0

(TOP VIEW)

[POO/TRSTX/MCSX7_0

PO1/TCK/SWCLK

6.0

70 |po2rmoimcsx
69 |PO3TMS/ISWDIO

PO4/TDO/SWO

[POA/SIN1_O/FRCK1_0/INT12_2/S_DATA3_0/MCSX1_0

[PO9/AN19/TIOA3_2/SOT1_0/S_DATA2_0/MCSX5_0

POB/TIOB6_1/SING_1/IC10_0/INTO0_1/S_DATAO_O/MCSX0_0

6_1/SOT6_1/IC11_0/S_DATA1_O/MALE_O

0.0

64 |POCITIOAT

_0/MDQM

POE/TIOB5_2/SCS6_1/IC13_0/S_CLK_0/MD!

POD/TIOAS5_2/SCK6_1/IC12_0/S_CMD_0/MD!

_( _( QM1_0

61 [vCC

LQFP - 80

s]sfe]efs]a[s]s[<e[e]s]

&

vss
P21/AN17/SINO_O/INT06_1
P22/CROUT_O/AN16/TIOB7_1/SOT0_0
P23/AN15/TIOA7_1/SCKO_O/RTO00_1
P1B/AN11/SCK4_1/IC02_L/MAD18 0
PLA/AN10/SOT4_1/IC01_UMAD17_0
P19/ANO9/SIN4_1/IC00_1/INTO5_1/IMAD16_0
P18/ANO8/SCK2_2/MAD15_0

AVRH

AVRL

Avss

Avce

P17/ANO7/SOT2_2WKUP3/MAD14_0
P16/ANOG/SIN2_2/INT14_1/MAD13 0
P15/ANOS/SCK0_1/MAD12_0
P14/ANO4/SOTO_1/IC03_2/MAD11_0
P13/ANO3/SINO_1/IC02_2/INT03_1/IMAD10_0
P12/AN02/SCK1_1/IC01_2/RTCCO_L/SUBOUT_UMADO9_0
P11/ANOL/TX1_2/SOT1_1/IC00_2/MADO8_0

21

22

23

26

27

29

32

33

34
35
36

38

39

P45/TIOB0_0/RTO15_1/DA1

P44/TIOA4_0/RTO14_1/DAQ|

INITX
P46/X0A| 24

PA47/X1A[ 25

P48/VREGCTL

P49/VWAKEUH

VBAT| 28

Ci
VSS| 30

vee| a1

P4B/TIOB1_0/SCS7_1/MADO3_0)

PAC/TIOB2_0/SCK7_1/AIN1_2/MAD04.

P4D/TIOB3_0/SOT7_1/BIN1_2/INT13_2/MADO5_0

PAE/TIOBA_0/SIN7_1/ZIN1_2/FRCK1_1/INT11_1/WKUP2/MADO6_0|

PEO/MD1

MDO
PE2/X0)
PE3/X1

VSS| 40

P10/ANOO/RX1_2/SIN1_1/FRCKO_2/INT02_1/MADO7_0

<Note>

The number after the underscore ("_") in pin hames 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.

DS709-00002-0v01-E
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+ FPT-100P-M23

PRELIMINARY

veel
P50/CTS4_0/AINO_2/RTO10_0/INT00_O/MADATA00_0)|
P5U/RTS4_0/BINO_2/RTO11_0/INTO1_O/MADATAOL_ 0|
P52/SCK4_0/INO_2/RTO12_0/IMADATA02_0|
P53/TIOAL_2/SOT4_O/RTO13_0/MADATAO3 0|
P54/TIOB1_2/SIN4_O/RTO14_O/INT02_0/MADATA04_0|
P55/ADTG_/SING_O/RTO15_O/INTO7_2/MADATAQS_0|
P56/SOT6_0/DTTILX_O/INTO8_2IMADATAD6_0|
P30/TIOBO_U/RTS4_2/INT15_2/WKUP1/MADATAO7_0|
P3UTIOB1_1/SIN3_L/INT09_2/MADATAO8_0|
P32/TIOB2_1/SOT3_V/INT10_1/MADATA09_0|
P33/ADTG_6/TIOB3_1/SCK3_1/INT04_O/MADATA10_0|
P34/TX0_1/TIOB4_1/FRCKO_O/MADATAL1_0|
P35/RX0_L/TIOB5_1/IC03_0/INT08_1/MADATA12_0|
P36/SIN5_2/IC02_0/INT09_1/MADATAL3 0|
P37/SOTS_2/ICO1_0/INTOS_2/MADATAL4_0|
P38/SCK5_2/IC00_0/INT06_2/MADATALS 0|
P39/ADTG_2/DTTIOX_O/RTCCO_2/SUBOUT_2/MSDCLK_0)|
P3ATTIOA0_1/AINO_O/RTO00_O/IMSDCKE_0|
P3B/TIOAL_1/BINO_O/RTO01_O/MRASX_0|
P3C/TIOA2_1/ZINO_O/RTO02_OIMCASX_0|
P3D/TIOA3_1/RTO03_0/MAD00_0|
P3E/TIOA4_L/RTO04_0/MADO1_0|
P3F/TIOAS_1/RTO05_0/MAD02_0|

VsS|

s
81

VCC
96 |PBOITIOA!

100 |vs
99 [P
98 |P8o0
97
92
91
89
87
82
81
79
77

95 |P6UTIOB2_2/SOT5_O/RTCCO_O/SUBOUT_O

2_2/SCK5_0/NMIXIWKUPO/MRDY_0

94 |P62/ADTG_3/TX0_2/SINS_O/INTO4_1/S_WP_O/MOEX_0

93 |P63ICROUT_1/RX0_2/INT03_0/S_CD_O/MWEX_O

(TOP VIEW)

0_2/SOT7_0/MCSX3_0

_O/TRACECLK/SIN7_O/INTO1_L/MCSX2_0

[POOITRSTX/MCSX7_0

90 [POLTCK/SWCLK
[PO2/TDI/MCSX6_0
[P04/TDO/SWO

86 |POSIAN23/ADTG

vss
85 |POB/AN22/TRACED3/TIOB

88 |PO3TMS/SWDIO

84 |POT/AN2LTRACED2/TIOAO_2/SCK7_O/MCLKOUT_0

83 |POB/AN20/TRACEDL/TIOB3_2/SCK1_0/MCSX4_0

[POS9/ANI9/TRACEDO/TIOA3_2/SOT1_0/S_DATA2_0/MCSX5_0

6_1/SIN6_1/IC10_0/INT00_1/S_DATAO_O/MCSX0_0

[POA/SINI_O/FRCK1_0/INT12_2/S_DATA3_O/MCSX1_0

80 |POBI/TIOB

[POCITIOA6_1/SOT6_1/IC11_0/S_DATA1_O/MALE_O

0.0

5_2/SCK6_1/IC12_0/S_CMD_0/MD!

)_0/MDQM

78 |PODITIOA!

0

(. QM1

[POE/TIOB5_2/SCS6_1/IC13_0/S_CLK_0/MD(

76 |vcc

LQFP - 100

algle|a
83|28

@
&

@
Q

56

55

54

53

52

vss
[P20/AN18/AIN1_1/INT05_O/MAD24_0
P21/AN17/SINO_O/BIN1_1/INT06_1/MAD23_0
P22/CROUT_O/AN16/TIOB7_1/SOTO_0/ZIN1_1
P23/AN15/TIOA7_1/SCKO_O/RTO00_1/IMAD22_0
P1E/AN14/ADTG_5/FRCKO_1MAD21_0
P1D/AN13/RTS4_L/DTTIOX_UMAD20_0
P1C/AN12/CTS4_1/IC03_/MAD19_0
P1B/AN11/SCK4_1/IC02_1/MAD18_0
PLA/AN10/SOT4_1/ICO1_1/MAD17_0
P19/ANOY/SINA_1/IC00_1/INTO5_1/MAD16_0
[P18/ANO8/SCK2_2/MAD15_0

P17/ANO7/SOT2_2/WKUP3/MAD14_0
P16/ANO6/SIN2_2/INT14_1/MAD13_0
[P15/ANOS/SCKO_L/MAD12_0
[P14/ANO4/SOTO_V/IC03_2/MAD11_0
P13/ANO3/SINO_1/IC02_2/INT03_1/MAD10_0
P12/AN02/SCK1_1/IC01_2/RTCCO_1/SUBOUT_1/MAD09_0
P11/ANOL/TX1_2/SOT1_1/IC00_2IMADO8_0
[P10/ANOO/RX1_2/SIN1_1/FRCKO_2/INT02_1/MAD07_0

26
27

28
29

30
31

32

33

35
36
39

42

43
a4
45
46
47

48
49

50

vec

P40/TIOA0_O/RTO10_1/INT12_1,

P4LTIOAL_O/RTO11_1/INT13 1

P42/TIOA2_O/RTO12_1/IMSDWEX_0|

PA43/ADTG_7/TIOA3_0/RTO13_1/MCSX8_0|

PA44/TIOA4_O/RTO14_1/DA

P45/TIOBO_O/RTO15_1/DA1|

INITX
P46/X0A| 34
PATIX1A|

P48/VREGCTL.

veel a1

c
Vvss| 40
P4B/TIOB1_0/SCS7_1/MADO3_0|

VBAT| 38

P49VWAKEUH 37

P4CITIOB2_0/SCK7_1/AIN1_2/MAD04_(|

P4DITIOB3_0/SOT7_1/BINL_2/INT13_2/MADO5_0

PAE/TIOB4_0/SIN7_1/ZIN1_2/FRCK1_1/INT11_1/WKUP2/MADOG_

PEO/MD1|

MDO
PE2/X0|
PE3/X1|

Vss|

vee

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

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

- FPT-120P-M37

MB9B460R Series

P50/CTS4_O/AINO_2/RTO10_0/INT00_O/MADATA00_0|
PSURTS4_0/BINO_2/RTO11_0/INTOL_O/MADATAOL 0|
P52/SCK4_0/ZIN0_2/RTO12_O/MADATA02_0|
P53/TIOAL_2/SOT4_0/RTO13_0/MADATAO3 0|
P54/TIOB1_2/SIN4_O/RTO14_0/INT02_O/MADATAO4_0|
PS5/ADTG_1/SING_O/RTO15_0/INTO7_2/MADATAQS_0|
PS6/SOT6_0/DTTILX_O/INT08_2/MADATA06 0|
P57/SCK6_0/MADATAO7_0|
P58/SIN4_2/AIN1_0/INT04_2/MADATA0B_0|
P59/RX1_1/SOT4_2/BIN1_O/INTO7_L/MADATA09_0|
PSAITX1_1/SCK4_2/ZIN1_0IMADATAL0_0|
P5B/CTS4_2IMADATAL1 0|
P30/TIOBO_URTS4_2/INT15_2/WKUPUMADATAIL2 0|
P3UTIOB1_USIN3_/INT09_2/MADATALS 0|
P32/TIOB2_1/SOT3_1/INT10_1/MADATA14 0|
P33/ADTG_6/TIOB3_1/SCK3_L/INT04_0/MADATALS 0|
P34/TX0_LITIOB4_UFRCKO_OMNALE |
P35/RX0_1/TIOBS_1/IC03_0/INTO08_1IMNCLE _0|
P36/SIN5_2/1C02_0/INT09_LIMNWEX_0|
P37/SOT5_2/IC01_0/INT05_2/MNREX_0|
P38/SCK5_2/IC00_0/INTO6 2|
P39/ADTG_2/DTTIOX_O/RTCCO_2/SUBOUT_2/MSDCLK 0|
P3ATTIOA0_1/AINO_O/RTO00_O/MSDCKE 0|
P3B/TIOAL_U/BINO_O/RTO01_O/MRASX _0|
P3CITIOA2_1/ZINO_O/RTO02_O/MCASX 0|
P3DITIOA3_RTO03_0/MADOO_0|
P3E/TIOA4_L/RTO04_0/MADO1 0|
P3FITIOAS_/RTO0S_0/MADO2_0|

(TOP VIEW)
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OITRACECLK/SIN7_O/INTO1_1/MCSX2_0
0_2/SOT7_0MCSX3_0

101 [POSIAN23/ADTG.

100 [POS/AN22ITRACED3/TIOB!

[PO7IAN2L/TRACED2/TIOAQ_2/SCK7_OIMCLKOUT_O

[PO9/AN19/TRACEDOITIOA3_2/SOT1_0/S_DATA2_OIMCSX5_0

[POB/AN20/TRACEDL/TIOB3_2/SCK1_0/MCSX4_0

1_0/FRCK1_O/INT12_2/S_DATA3_O/MCSX1_0

96 |POA/SIN:

[POB/TIOB6_U/SING_1/IC10_0/INTOO_1/S_DATAO_O/MCSX0_0

0.0

CMD_OMDQM

[POCITIOA6_1/SOT6_1/IC11_0/S_DATA1_O/MALE_O
93 |PODITIOAS_2/SCK

6_1IC12_0/5 ¢

QM1_0
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cc

LQFP - 120

vss
[P20/AN18/AINI_1/INTOS_OMAD24_0
[P21/AN17/SINO_O/BIN1_1/INTO6_1/IMAD23_0
[P22/CROUT_0/AN16/TIOB7_1/SOTO_0/ZIN1_1
[P23/AN15/TIOA7_1/SCKO_O/RTO00_L/MAD22_0
[P24/RX1_0/SIN2_L/RTOO1_1/INTO1_2
P25/TX1_0/TIOAS_0/SOT2_1/RTO02_1
P26/TIOBS_0/SCK2_1/RTO03 1
P27/TIOAS_2/RTO04_1/INT02_2
P1F/ADTG_4/TIOB6_2/RTO05_1
P1E/AN14/ADTG_S/FRCKO_/MAD21_0
[PLD/ANI3/RTS4_1/DTTIOX_1MAD20_0
[P1C/AN12/CTS4_1/IC03_1MAD19_0
P1B/AN11/SCK4_11C02_1/MAD18_0
[PLAAN10/SOT4_1/IC01_1/MAD17_0
[P19/ANO9/SIN4_1/IC00_1/INT05_1/MAD16_0
[P18/ANO8/SCK2_2/MAD15_0

AVRH

AVRL

|AvsS

|Avee

P17/ANO7/SOT2_2\WKUP3/MAD14_0
P16/ANOG/SIN2_2/INT14_1/MAD13_0
[P15/ANOS/SCKO_1/MAD12_0
P14/ANO4/SOTO_1/IC03_2MAD11_0
[P13/ANOS/SINO_U/IC02_2/INT03_1/MAD10_0
[P12/AN02/SCK1_1/IC01_2/RTCCO_1/SUBOUT_1/MAD09_0
[P11/ANOL/TX1_2/SOT1_1/IC00_2/MAD08_0
[P10/ANOO/RX1_2/SIN1_1/FRCKO_2/INT02_1/MAD07_0
vee

32
33
34
35
47
a8
49
50
51
52

36
37
38

a1
44

53

54
55
56

59

P4CITIOB2_0/SCK7_L/AIN1_2/MADO4,

vee| a1
INITX

VBAT| 43
c|

vss| 45

vee| 46
P4B/TIOB1_0/SCS7_1/MAD03_0|

P4S/TIOBO_O/RTO15_1/DAL|

Pa7IX1A| 40

Pasix0A| 39
P4BVREGCTL

P41TIOAL_ O/RTO11_1/INT13 1

P42ITIOA2_0/RTO12_1MSDWEX.

P44TIOA4_O/RTO14_1/DA|

PAINWAKEUH 42

PA3/ADTG_7/TIOA3_O/RTO13_1/MCSX8,

P40/TIOAO_O/RTO10_1/INT12_1

PAD/TIOB3_0/SOT7_L/BIN1_2/INT13_2/MADOS_0|

PT0/TX0_OTIOA4_2/AINO_1/IC13_1]

P4EITIOBA4_O/SIN7_U/ZIN1_2/FRCK1_V/INT11_LWKUP2/MADO6_0|

P7LURX0_0/TIOB4_2/BINO_V/IC12_1/INT15_1

P72/TIOA6_0/SIN2_0/ZINO_1/IC11_1/INT14_2|

P74/SCK2_0/DTTIIX_1

P73TIOB6_0/SOT2_0/IC10_L/INTO3 2

PEO/MD1|

MDO| 57

PE2/X0| 58

PE/X1]

vss| 60

<Note>

The number after the underscore ("_") in pin names such as XXX_1 and XXX_2 indicates the relocated
port number. For these pins, there are multiple pins that provide the same function for the same channel.
Use the extended port function register (EPFR) to select the pin.
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MB9B460R Series

* FPT-100P-M36

PRELIMINARY

PS1IRTS4_0/BINO_2/RTO11_0/INTO1_O/MADATA0L 0|

P52/SCK4_0/ZINO_2/RTO12_0/MADATA02_0|
P53/TIOAL 2/SOT4_0/RTO13 O/MADATAD3 0|
P54/TIOB1_2/SIN4_O/RTO14_0/INT02_O/MADATA04_0|
PSS/ADTG_1/SING_O/RTO15_O/INTO7_2IMADATAD5 0|
P56/SOT6_0/DTTI1X_O/INTO8_2/MADATAD6_0|
P30/TIOBO_LIRTSA_2/INT15_2WKUP1/MADATA07_0|
P3UTIOB1_1/SIN3_LINTO09_2/MADATADS_0|
P32/TIOB2_1/SOT3_L/INT10_/MADATAO9_0|
P33/ADTG_6/TIOB3_1/SCK3_V/INT04_O/MADATA10_0|
P34/TX0_LITIOB4_LFRCKO_O/IMADATAL1 0|
P35/RX0_LTIOBS_1/IC03_0/INTO08_L/MADATAL2_0|
P36/SIN5_2/IC02_O/INT09_LIMADATAL3 0|
P37/SOTS_2/IC01_O/INTOS_2/MADATAL4 0|
P38ISCK5_2/IC00_0/INTO6_2/MADATAIS 0|
P39/ADTG_2/DTTIOX_O/RTCCO_2/SUBOUT_2IMSDCLK 0|
P3ATIOA0_L/AINO_O/RTO00_O/MSDCKE 0|
P3BITIOAL_L/BINO_O/RTO01_O/MRASX 0|
P3CITIOA2_L/ZINO_O/RTO02_OIMCASX 0|
P3D/TIOA3_1/RTO03_O/MAD00_0|

(TOP VIEW)

POA/SINL_O/FRCK1_O/INT12_2/S_DATA3_OIMCSX1_0
POB/TIOB6_1/SING_1/IC10_0/INTO0_1/S_DATAO_OMCSX0_0
0.0
1.0

POCITIOA6_1/SOT6_1/IC11_0/S_DATA1_OIMALE_O

PO7/AN2LTRACED2/TIOAD_2/SCK7_OMCLKOUT_O

P06/AN22ITRACED3ITIOBO_2/SOT7_0/MCSX3_0
PO9/AN19ITRACEDOITIOAS_2/SOT1_0/S_DATA2_OIMCSX5_0
QM
QM:

P61/TIOB2_2/SOTS_O/IRTCCO_0/SUBOUT_O

[P63/CROUT_L/RX0_2/INTO3_0/S_CD_OIMWEX_0

P62/ADTG_3/TX0_2SINS_O/INTO4_1/S_WP_O/MOEX_0
[PODITIOAS_2/SCK6_1/IC12_0/S_CMD_0/MD!

[PO8/AN20TRACEDLITIOB3_2ISCK1_0IMCSX4_0
POEITIOBS_2/SCS6_1/IC13_0/S_CLK_0IMD(
P21/AN17/SINO_O/BINL_LINTO6_UMAD23_0

P0S/AN23/ADTG_OITRACECLK/SIN7_O/INTO1_L/MCSX2_0

PS0/CTS4_0/AINO_2/RTO10_O/INTO0_O/MADATA00_O
P60/TIOA2_2/SCK5_OINMIXWKUPOMRDY_0

P20/AN1B/AINL_1/INTOS_0/MAD24_0
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P22/CROUT_O/AN16/TIOB7_1/SOTO_0/ZIN1_1
P23/AN15/TIOA7_1/SCKO_O/RTO00_LIMAD22 0
PLE/AN14/ADTG_5/FRCKO_L/MAD21 0
PLD/AN1J/RTS4_1IDTTIOX_MAD20_0
P1CIAN12/CTS4_1/IC03_1/MAD19_0
P1B/AN11/SCK4_L/IC02_1MAD18_0
PLA/AN10/SOT4_1/ICOL_IMAD17_0
P19/ANO9/SINA_1/IC00_L/INTOS_1/MAD16_0
P18/ANO8/SCK2_2/MAD15_0

[ AvRH

[AVRL

Avss

C

PL7/ANOT/SOT2_2/WKUPI/MAD14 0
P16/ANOG/SIN2_2/INT14_1/MAD13_0
P15/ANOS/SCKO_UMAD12_0
P14/AN04/SOTO_LICO3_2/MAD11_0
P13/ANO3/SINO_1/IC02_2/INT03_1/MAD10_0
P12/AN02/SCK1_1/ICO1_2/RTCCO_L/SUBOUT_LIMAD09_0
PLUANOLTX1_2/SOT1_1/IC00_2/MAD08_0

z

<Note>
The number after the underscore ("_") in pin hames such as XXX_1 and XXX _2 indicates the relocated
port number. For these pins, there are multiple pins that provide the same function for the same channel.
Use the extended port function register (EPFR) to select the pin.
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PRELIMINARY MB9B460R Series
e

* BGA-112P-M05

(TOP VIEW)

<Note>
The number after the underscore ("_") in pin hames such as XXX_1 and XXX _2 indicates the relocated
port number. For these pins, there are multiple pins that provide the same function for the same channel.
Use the extended port function register (EPFR) to select the pin.

©
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MB9B460R Series PRELIMINARY
e

* BGA-144P-M09

(TOP VIEW)

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

©
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PRELIMINARY MB9B460R Series
e

H PIN DESCRIPTION

e List of pin numbers
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 /O
Pin N ircui
LQFP120 | LQFP100 | LQFPSO | QFP100 | BGAI12 | BGA144 | ' ho© circuit

type
1 1 1 79 B1 B1 VCC -
P50
CTS4 0
AINO_2
2 2 2 80 c1 c1 RTO10_0 E K
(PPG10_0)
INTOO_0
MADATAQ0 0
P51
RTS4 0
BINO_2
3 3 3 81 c2 c2 RTO11 0 E K
(PPG10_0)
INTOL 0
MADATAOL 0
P52
SCK4 0
(SCL4_0)
4 4 4 82 Cc3 D1 ZINO_2 E |
RTO12 0
(PPG12_0)
MADATAO02_0
P53
TIOAL 2
SOT4_0
5 5 5 83 D1 D2 (SDA4_0) E |
RTO13 0
(PPG12_0)
MADATAO03_0
P54
TIOB1 2
SIN4 0
6 6 6 84 D2 D3 RTO14 0 E K
(PPG14_0)
INT02_0
MADATA04 0
P55
ADTG_1
SING 0
7 7 7 85 = El RTO15 0 E K
(PPG14_0)
INTO7 2
MADATAO05_0

Pin state
type

©
DS709-00002-0v01-E FUJITSU 17



MB9B460R Series PRELIMINARY
e

Pin No /O

Pin N ircui
LQFP120 | LQFP100 | LQFPSO0 | QFP100 | BGA12 | BGA144 | ' o© Ct';‘;‘é't

Pin state
type

P56
SOT6_0
(SDA6_0)
DTTI1X_0
INT08 2
MADATAO06_0
P57
SCK6_0
(SCL6_0)
MADATAO07_0
P58
SIN4 2
10 - - - - E4 AIN1 0 E K
INT04 2
MADATAO08_0
P59
RX1 1
SOT4 2
11 - - - - F1 (SDA4_2) E K
BIN1 0
INTO7 1
MADATAO09 0
P5A
TX1 1
SCK4 2
(SCL4_2)
ZIN1 0
MADATA10 0
P5B
13 - - - - F3 CTS4 2 E |
MADATA11 0
P30
TIOBO 1
14 F4 RTS4 2
INT15 2 E Q
WKUP1
- - MADATAO07_0
14 - - - - F4 MADATAI12 0
P31
TIOB1_1
15 10 10 88 F1 c1 SIN3_1
INT09 2
- - MADATAO08_0
15 - - - - G1 MADATA13 0

©
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PRELIMINARY
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MB9B460R Series

Pin No

LQFP120

LQFP100

LQFPS80

QFP100

BGA112

BGA1l144

Pin Name

/0
circuit
type

Pin state
type

G2

P32

TIOB2_1

SOT3_1
(SDA3_1)

INT10_1

MADATAOQ9 0

G2

MADATA14 0

G3

P33

ADTG_6

TIOB3 1

SCK3_1
(SCL3_1)

INTO4 0

MADATA10 0

G3

MADATAI15 0

Gl

G4

P34

TX0 1

TIOB4 1

FRCKO_0

MADATAI11 0

G4

MNALE_0

G2

H1

P35

RX0_1

TIOB5_1

1C03_0

INTO8 1

MADATA12 0

H1

MNCLE_0

DS709-00002-0v01-E
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MB9B460R Series
I

PRELIMINARY

Pin No

LQFP120

LQFP100

LQFPS80

QFP100

BGA112

BGA1l144

Pin Name

/0
circuit
type

Pin state
type

20

G3

H2

P36

SIN5_2

1C02_0

INTO9 1

MADATA13 0

H2

MNWEX_0

H2

H3

P37

SOT5_2
(SDA5_2)

IC0L 0

INTO5_2

MADATA14 0

H3

MNREX_0

H3

H4

P38

SCK5_2
(SCL5_2)

1C00_0

INTO6_2

MADATAI15 0

P39

ADTG_2

DTTIOX_0

RTCCO 2

SUBOUT_2

MSDCLK_0

P3A

TIOAO_1

AINO_0

RTO00_0
(PPG00_0)

MSDCKE_0

P3B

TIOAL 1

BINO_O

RTO01 0
(PPG00_0)

MRASX_0

20

(o0}
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PRELIMINARY MB9B460R Series
e

Pin No /O

Pin Name circuit Pin state
LQFP120 | LQFP100 | LQFP80 | QFP100 | BGAl1l12 | BGA144 type type
P3C

TIOA2_1
16 ZINO_0
RTO02_0
(PPG02_0)
- MCASX_0
P3D
TIOA3 1
27 22 17 100 K2 K2 RTO03 0 G |
(PPG02_0)
MADOO_0
P3E
TIOA4 1
28 23 18 1 L1 K3 RTO04 0 G [
(PPG04_0)
MADOL 0
P3F
TIOA5_1
29 24 19 2 L2 L1 RTO05_0 G |
(PPG04_0)
MADO2_0
30 25 20 3 N1 N1 VSS - -
31 26 - 4 M1 M1 vCC - -
P40
TIOAO0 0
32 27 - 5 N2 N2 RTO10_1 G K
(PPG10_1)
INT12_1
P41
TIOAL 0
33 28 - 6 N3 L2 RTO11_1 G K
(PPG10_1)
INT13 1
P42
TIOA2 0
34 29 - 7 M3 N3 RTO12_1 G |
(PPG12_1)
MSDWEX_0
P43
ADTG_7
TIOA3 0
RTO13 1
(PPG12_1)
MCSX8 0
P44
TIOA4 0
36 31 21 9 M4 L4 RTO14 1 R J
(PPG14_1)
DAO

©
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MB9B460R Series
I

PRELIMINARY

Pin No

LQFP120

LQFP100

LQFPS80

QFP100

BGA112

BGA1l144

Pin Name

/0
circuit
type

Pin state
type

LS

K5

P45

TIOBO 0

RTO15_1
(PPG14_1)

DAl

M6

N4

INITX

o8]

N5

N5

P46

X0A

o

N6

M5

P47

X1A

L6

L6

P48

VREGCTL

o | O

M7

K6

P49

VWAKEUP

o

N8

N7

VBAT

N9

N8

C

N10

N9

VSS

M8

M9

VCC

L7

L7

P4B

TIOB1 0

SCS7 1

MADO3 0

43

L8

K7

P4C

TIOB2 0

SCK7_1
(SCL7_1)

AIN1 2

MADO4 0

44

M9

M8

P4D

TIOB3_0

SOT7_1
(SDA7_1)

BIN1 2

INT13 2

MADO5_0

45

L9

L8

PAE

TIOB4 0

SIN7 1

ZIN1 2

FRCK1 1

INT11 1

WKUP2

MADO6_0

K8

P70

TX0_ 0

TIOA4 2

AINO_1

IC13_1

22
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PRELIMINARY MB9B460R Series
e

Pin No /O

Pin Name circuit Pin state
LQFP120 | LQFP100 | LQFP80 | QFP100 | BGAl1l12 | BGA144 type type
P71

RX0 0
TIOB4 2
BINO_1
IC12_1
INT15 1
P72
TIOA6_0
SIN2_0
ZINO_1
IC11_1
INT14 2
P73
TIOB6 0
SOT2.0
(SDA2_0)
IC10 1
INTO3 2
P74
SCK2_0
(SCL2_0)
DTTILX_1
PEO
56 46 36 24 M10 N10 DL c E
57 47 37 25 M11 M11 MDO J D
58 48 38 26 N11 N11 PE2 A

X0
59 49 39 27 N12 N12 F;(Ef A B
60 50 40 28 N13 N13 VSS - -
61 51 - 29 M13 M13 vVCC - -
P10
ANOO
RX1 2
62 52 41 30 L13 L12 SINL 1 F M
FRCKO_2
INTO2_1
MADO7 0
P11
ANO1L
TX1 2
63 53 42 31 L12 K12 SOT1 1 F L
(SDA1_1)
1C00_2
MADO8 0

54 - - - - M10

©
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MB9B460R Series PRELIMINARY
e

Pin No /O

Pin Name circuit Pin state
LQFP120 | LQFP100 | LQFP80 | QFP100 | BGAl1l12 | BGA144 type type
P12

ANO2
SCK1_1
(SCL1_1)
ICO1_2
RTCCO 1
SUBOUT 1
MADO09 0
P13
ANO3
SINO_1
1C02_2
INTO3 1
MAD10 0
P14
ANO4
SOTO_1
(SDAO_1)
1C03_2
MAD11 0
P15
ANO5
67 57 46 35 12 J10 SCKO_1 F L
(SCLO_1)
MAD12_0
P16
ANO6
68 58 47 36 a1 H12 SIN2_ 2 F M
INT14 1
MAD13 0
P17
ANO7
SOT2 2
(SDA2_2)
WKUP3
MAD14 0
70 60 49 38 H13 K13 AVCC - -
71 61 50 39 G13 13 AVSS - -
72 62 51 40 F13 H13 AVRL - -
73 63 52 41 E13 G13 AVRH - -
P18
ANOS
74 64 53 42 H11 H10 SCK2_2 F L
(SCL2_2)
MAD15 0
P19
ANO9
SIN4 1
1C00_1
INTO5_1
MAD16_0

64 54 43 32 K13 K11

65 55 44 33 K12 J12

©
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PRELIMINARY
T,

MB9B460R Series

Pin No

LQFP120

LQFP100

LQFPS80

QFP100

BGA112

BGA1l144

Pin Name

/0
circuit
type

Pin state
type

44

G11

G11

P1A

AN10

SoT4 1
(SDA4_1)

ICO1_1

MAD17 0

45

F12

G10

P1B

AN11

SCK4_1
(SCL4_1)

1C02_1

MAD18 0

46

F11

F13

P1C

AN12

CTS4 1

1C03_1

MAD19 0

47

E12

F12

P1D

AN13

RTS4 1

DTTIOX 1

MAD20 0

48

Ell

F11

P1E

AN14

ADTG 5

FRCKO 1

MAD21 0

F10

PIF

ADTG 4

TIOB6_2

RTO05_1
(PPG04_1)

E13

P27

TIOA6 2

RTO04 1
(PPG04_1)

INT02_2

E12

P26

TIOB5 0

SCcK2_1
(SCL2_1)

RTO03_1
(PPG02_1)

Ell

P25

TX1 0

TIOA5_0

SoT2 1
(SDA2_1)

RTO02_1
(PPG02_1)

DS709-00002-0v01-E
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MB9B460R Series PRELIMINARY
e

Pin No /O

Pin Name circuit Pin state
LQFP120 | LQFP100 | LQFP80 | QFP100 | BGAl1l12 | BGA144 type type
P24

RX1 0
SIN2_1
RTOO01_1
(PPG00_1)
INTOL 2
P23
AN15
TIOA7 1
57 SCKO0_0
86 71 49 D13 D13 (L0 0)
RTO00_1
(PPG00_1)
- MAD22_0
P22
CROUT 0
AN16
87 72 50 D12 D12 TIOB7_1 F L
SOT0_0
(SDA0_0)

- ZINL_ 1
P21
59 AN17
SINO 0
- BINL 1
59 INTO6_1
- MAD23 0
P20
AN18
89 74 - 52 C12 C12 AIN1 1 F M
INTO5_0
MAD24 0
90 75 60 53 Al13 Al3 VSS - -
91 76 61 54 B13 AL2 VCC - -
POE
TIOB5 2
SCS6_1
IC13 0
S CLK 0
MDQMZ_0
POD
TIOAS 2
SCK6_1
93 78 63 56 B11 C10 (SCL6_1) L [
IC12. 0
S_CMD 0
MDQMO_0

92 77 62 55 Al2 B13

©
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PRELIMINARY
T,

MB9B460R Series

Pin No

LQFP120 | LQFP100

LQFPS80

QFP100

BGA112 | BGA144

Pin Name

/0
circuit
type

Pin state
type

B10

All

POC

TIOA6_1

SOT6_1
(SDA6_1)

IC11_0

S DATAL 0

MALE 0

Al0

B10

POB

TIOB6_1

SING_1

IC10 0

INTOO_1

S _DATAO 0

MCSX0_0

A9

D9

POA

SINL 0

FRCK1 0

INT12 2

S DATA3 0

MCSX1 0

B9

C9

P09

AN19

TRACEDO

TIOA3 2

SOT1 0
(SDA1_0)

S DATA2 0

MCSX5_0

C9

B9

P08

AN20

TRACED1

TIOB3 2

SCK1_0
(SCL1_0)

MCSX4 0

A8

A9

PO7

AN21

TRACED2

TIOAQ 2

SCK7_0
(SCL7_0)

MCLKOUT 0

100 85

B8

D8

P06

AN22

TRACED3

TIOBO_2

SOT7.0
(SDA7_0)

MCSX3 0

DS709-00002-0v01-E
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MB9B460R Series PRELIMINARY
e

Pin No /O

Pin Name circuit Pin state
LQFP120 | LQFP100 | LQFP80 | QFP100 | BGA112 | BGA144 type type
P05

AN23
ADTG_0
101 86 - 64 c8 c8 TRACECLK F o]
SIN7_0
INTO1 1
MCSX2_0
P04
102 87 68 65 c7 B8 TDO E G
SWO
P03
103 88 69 66 B7 D7 TMS E G
SWDIO
P02
104 89 70 67 C6 c7 TDI E H
MCSX6_0
P01
105 90 71 68 A6 B7 TCK E G
SWCLK
P00
106 91 72 69 B6 D6 TRSTX E H
MCSX7_0
107 92 - 70 A5 A7 VSS - -
P68
TIOB7_2
108 - - - - C6 SCK3_0 E K
(SCL3_0)
INT00_2
P67
TIOA7 2
SOT3_0
(SDA3_0)
P66
ADTG_8
SIN3_0
INT11 2
P65
TIOB7_0
SCK5_1
(SCL5_1)
P64
TIOA7_0
112 - - - - C5 SOT5_1 E K
(SDA5_1)
INT10_2

109 - - - - B6

111 - - - - D5

©
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PRELIMINARY
T,

MB9B460R Series

Sl te Pin Name cilr/gjit Pin state
LQFP120 | LQFP100 | LQFP80 | QFP100 | BGAl1l12 | BGA144 type type
P63
93 73 71 C5 CROUT 1
RX0 2
113 - - - - B5 SIN5 1 E K
INTO3 0
93 73 71 C5 SCDO
MWEX_0
P62
ADTG 3
TX0 2
114 94 74 72 B5 C4 SIN5 0 | K
INTO04 1
S WP 0
MOEX 0
P61
TIOB2 2
SOT5 0
115 95 75 73 B4 B4 (SDAS, 0) E |
RTCCO 0
SUBOUT 0
P60
TIOA2 2
SCK5 0
116 96 76 74 B3 B3 (SCL5_0) | F
NMIX
WKUPO
MRDY 0
117 97 77 75 Ad Ad VCC - -
118 98 78 76 A3 A3 P80 H R
119 99 79 77 A2 A2 P81 H R
120 100 80 78 Al Al - -
- - - - A7 A5 - -
- - - - B2 A8 - -
- - - - B12 A10 - -
- - - - Ci11 B2 - -
- - - - H1 B11 - -
- - - - N4 B12 VSS - -
- - - - M5 C3 - -
- - - - N7 C11 - -
- - - - L11 C13 - -
- - - - All D4 - -
- - - - M12 D10 - -
- - - - M2 K1 - -
o)
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MB9B460R Series
I

PRELIMINARY

Pin No

LQFP120

LQFP100

LQFPS80

QFP100

BGA112 | BGA144

Pin Name

/0
circuit

Pin state
type

K4

K10

L3

L5

L11

L13

M2

M4

M6

M7

M12

N6

VSS

type

30
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PRELIMINARY
T,

e List of pin functions

The number after the underscore (

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

) 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.

MB9B460R Series

Pin : . - Pin No

function Pin name Function description LQFP|LQFP|LQFP| QFP | BGA | BGA
120 | 100 | 80 | 100 | 112 | 144

ADTG_0 101 | 86 - 64 C8 C8

ADTG_1 7 7 7 85 El El

ADTG_2 23 | 18 | 13 | 96 J1 J1

ADTG 3 A/D Ltri . 114 | 94 | 74 | 72 B5 C4

ADTG._4 o converter external trigger input 8l i i i i F10

ADTG 5 80 | 70 - 48 | E11 | F11

ADTG 6 17 | 12 | 12 | 90 F3 G3

ADTG_7 35 | 30 - 8 L3 M3

ADTG 8 110 | - - - - A6

ANO00 62 | 52 | 41 | 30 | L13 | L12

ANO01 63 | 53 | 42 | 31 | L12 | K12

ANO02 64 | 54 | 43 | 32 | K13 | Ki11

ANO03 65 | 55 | 44 | 33 | K12 | J12

ANO04 66 | 56 | 45 | 34 | J13 | J11

ANO05 67 | 57 | 46 | 35 | Ji12 | J10

ANO06 68 | 58 | 47 | 36 | J11 | H12

ADC ANO07 69 | 59 | 48 | 37 | H12 | H11
ANO08 74 | 64 | 53 | 42 | H11 | H10

ANO09 75 | 65 | 54 | 43 | Gl12 | GI12

AN10 76 | 66 | 55 | 44 | G11 | Gl1

AN11 A/D converter analog input pin. 77 | 67 | 56 | 45 | F12 | G10

AN12 ANXxx describes ADC ch.xx. 78 | 68 - 46 | F11 | F13

AN13 79 | 69 - 47 | E12 | F12

AN14 80 | 70 - 48 | E11 | F11

AN15 86 | 71 | 57 | 49 | D13 | D13

AN16 87 | 72 | 58 | 50 | D12 | D12

AN17 88 | 73 | 59 | 51 | C13 | D11

AN18 89 | 74 - 52 | Cl2 | C12

AN19 97 | 82 | 67 | 60 B9 C9

AN20 98 | 83 - 61 C9 B9

AN21 99 | 84 - 62 A8 A9

AN22 100 | 85 - 63 B8 D8

AN23 101 | 86 - 64 C8 C8

TIOAO0 0 32 | 27 - 5 N2 N2

TIOAO_1 Base timer ch.0 TIOA pin 24 | 19 | 14 | 97 J2 J2

Base TIOAOQ 2 99 | 84 - 62 A8 A9
Timer 0 TIOBO_0 37 | 32 | 22 | 10 L5 K5
TIOBO_1 Base timer ch.0 TIOB pin 14 9 9 87 E3 F4

TIOBO_2 100 | 85 - 63 B8 D8

(o)
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MBO9B460R Series PRELIMINARY

Pin : : - Pin No
function Pin name Function description LQFP|LQFP|LQFP| QFP | BGA | BGA
120 | 100 | 80 | 100 | 112 144
TIOA1 0 33 | 28 - 6 N3 L2
TIOAL 1 Base timer ch.1 TIOA pin 25 | 20 | 15 | 98 J3 J3
Base TIOAL 2 5 5 5 83 D1 D2
Timer 1 TIOB1 0 47 | 42 | 32 | 20 L7 L7
TIOB1_1 Base timer ch.1 TIOB pin 15 | 10 | 10 | 88 F1 Gl
TIOB1_ 2 6 6 6 84 D2 D3
TIOA2_0 34 | 29 - 7 M3 N3
TIOA2_1 Base timer ch.2 TIOA pin 26 | 21 | 16 | 99 K1 J4
Base TIOA2 2 116 | 96 | 76 | 74 B3 B3
Timer 2 TIOB2_0 48 | 43 | 33 | 21 L8 K7
TIOB2_1 Base timer ch.2 TIOB pin 16 | 11 | 11 | 89 F2 G2
TIOB2_2 115 | 95 75 73 B4 B4
TIOA3_0 35 | 30 - 8 L3 M3
TIOA3 1 Base timer ch.3 TIOA pin 27 | 22 | 17 | 100 | K2 K2
Base TIOA3 2 97 | 82 | 67 | 60 B9 C9
Timer 3 TIOB3 0 49 | 44 | 34 | 22 M9 M8
TIOB3_1 Base timer ch.3 TIOB pin 17 | 12 | 12 | 90 F3 G3
TIOB3_2 98 | 83 - 61 C9 B9
TIOA4_0 36 | 31 | 21 9 M4 L4
TIOA4 1 Base timer ch.4 TIOA pin 28 | 23 | 18 1 L1 K3
Base TIOA4 2 51 - - - - K8
Timer 4 TIOB4_0 50 | 45 | 35 | 23 L9 L8
TIOB4_1 Base timer ch.4 TIOB pin 18 | 13 - 91 G1 G4
TIOB4_2 52 - - - - L9
TIOA5_0 84 - - - - E1l
TIOA5_1 Base timer ch.5 TIOA pin 29 | 24 | 19 2 L2 L1
Base TIOA5 2 93 | 78 | 63 | 56 | B11 | C10
Timer 5 TIOB5 0 83 - - - - E12
TIOB5_1 Base timer ch.5 TIOB pin 19 | 14 - 92 G2 H1
TIOB5_2 92 | 77 | 62 | 55 | Al2 | B13
TIOA6_0 53 | - - - - K9
TIOAG_1 Base timer ch.6 TIOA pin 94 | 79 | 64 | 57 | B10 | All
Base TIOAG_2 82 - - - - E13
Timer 6 TIOB6 0 54 - - - - M10
TIOB6_1 Base timer ch.6 TIOB pin 95 80 65 58 | A10 | B10
TIOB6_2 81 - - - - F10
TIOA7_0 112 - - - - C5
TIOA7_1 Base timer ch.7 TIOA pin 86 | 71 | 57 | 49 | D13 | D13
Base TIOAT 2 109 - - - - B6
Timer 7 TIOB7_0 111 - - - - D5
TIOB7_1 Base timer ch.7 TIOB pin 87 | 72 | 58 | 50 | D12 | D12
TIOB7_2 108 - - - - C6
TX0 0 51 | - - - - K8
TX0 1 CAN interface ch.0 TX output pin 18 | 13 - 91 G1 G4
TXO0 2 114 | 94 | 74 | 72 B5 C4
CANO RX0_0 52 - - - - L9
RX0_1 CAN interface ch.0 RX output pin 19 | 14 - 92 G2 H1
RX0_2 113 | 93 | 73 | 71 C5 B5

©
32 FUJITSU DS709-00002-0v01-E



PRELIMINARY

MB9B460R Series

Pin : : - Pin No

function Pin name Function description LQFP|LQFP|LQFP| QFP | BGA | BGA
120 | 100 | 80 | 100 | 112 | 144

TX1 0 84 - - - - E1l

TX1 1 CAN interface ch.1 TX output pin 12 - - - - F2

TX1 2 63 | 53 | 42 | 31 | L12 | K12

CAN 1 RX1 0 85 - - - - E10
RX1 1 CAN interface ch.1 RX output pin 11 - - - - F1

RX1 2 62 | 52 | 41 | 30 | L13 | L12

SWCLK s;ar:ial wire debug interface clock input 105 | 90 | 71 | 68 A6 B7

SWDIO Serial w!re debug interface data input / 103 | 88 | 69 | 66 B7 D7

output pin

SWO Serial wire viewer output pin 102 | 87 | 68 | 65 C7 B8

TCK J-TAG test clock input pin 105 | 90 | 71 | 68 A6 B7

TDI J-TAG test data input pin 104 | 89 | 70 | 67 C6 C7

Debugger TDO J-TAG debug data output pin 102 | 87 | 68 | 65 C7 B8
TMS J-TAG test mode state input/output pin | 103 | 88 | 69 | 66 B7 D7

TRACECLK | Trace CLK output pin of ETM 101 | 86 - 64 C8 C8

TRACEDO 97 | 82 - 60 B9 C9

IEQEEB; Trace data output pin of ETM ZS 22 : 2; ;’:g ig

TRACED3 100 | 85 - 63 B8 D8

TRSTX J-TAG test reset Input pin 106 | 91 72 69 B6 D6

MADO00_0 27 | 22 | 17 | 100 | K2 K2

MADO01_0 28 | 23 | 18 1 L1 K3

MADO02_0 29 | 24 | 19 2 L2 L1

MADO03_0 47 | 42 | 32 | 20 L7 L7

MADO04_0 48 | 43 | 33 | 21 L8 K7

MADO05_0 49 | 44 | 34 | 22 | M9 M8

MADO06_0 50 | 45 | 35 | 23 L9 L8

MADO07_0 62 | 52 | 41 | 30 | L13 | L12

MADO08_0 63 | 53 | 42 | 31 | L12 | K12

MADO09_0 64 | 54 | 43 | 32 | K13 | K11

MAD10_0 65 | 55 | 44 | 33 | K12 | J12

MAD11 0 66 | 56 | 45 | 34 | J13 | J11

ExéeJ:a' MAD12 0 | External bus interface address bus 67 | 57 | 46 | 35 | J12 | J10
MAD13_0 68 | 58 | 47 | 36 | J11 | H12

MAD14_0 69 | 59 | 48 | 37 | H12 | H11

MAD15_0 74 | 64 | 53 | 42 | H11 | H10

MAD16_0 75 | 65 | 54 | 43 | G12 | G12

MAD17_0 76 | 66 | 55 | 44 | G11 | Gl11

MAD18_0 77 | 67 | 56 | 45 | F12 | G10

MAD19 0 78 | 68 - 46 | F11 | F13

MAD20_0 79 | 69 - 47 | E12 | F12

MAD21 0 80 | 70 - 48 | E11 | Fl11

MAD22_0 86 | 71 - 49 | D13 | D13

MAD23_0 88 | 73 - 51 | C13 | D11

MAD24 0 89 | 74 - 52 | Cl2 | C12

(0]
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MB9B460R Series

PRELIMINARY

Pin : : - Pin No
function Pin name Function description LQFP|LQFP|LQFP| QFP | BGA | BGA
120 | 100 | 80 100 | 112 144
MCSX0_0 95 | 80 | 65 | 58 | A10 | B10O
MCSX1 0 96 | 81 | 66 | 59 A9 D9
MCSX2 0 101 | 86 - 64 C8 C8
MCSX3 0 . . 100 | 85 - 63 B8 D8
MCSX4 0 External_bus interface chip select 98 | 83 i 61 co B9
output pin
MCSX5_0 97 | 82 | 67 | 60 B9 C9
MCSX6_0 104 | 89 | 70 | 67 C6 C7
MCSX7_0 106 | 91 | 72 | 69 B6 D6
MCSX8_0 35 | 30 - 8 L3 M3
MADATAOQ0 0 2 2 2 80 C1l C1l
MADATAO01 0 3 3 3 81 C2 Cc2
MADATAO02_ 0 4 4 4 82 C3 D1
MADATAO03 0 5 5 5 83 D1 D2
MADATAO04 0 6 6 6 84 D2 D3
MADATAOQ5 0 7 7 7 85 El El
MADATAO06_0 8 8 8 86 E2 E2
MADATAO7_0 | External bus interface data bus 9 9 9 87 E3 E3
MADATAOQ08 0 | (Address/data multiplex bus) 10 10 10 88 F1 E4
MADATAQ9 0 1 | 11 | 11 | 89 F2 F1
MADATA10 0 12 | 12 | 12 | 90 F3 F2
MADATA11 0 13 | 13 - 91 G1 F3
Exéeur:a' MADATA12_0 14 14| - 92| c2| Fa
MADATA13 0 15 | 15 - 93 G3 G1
MADATA14 0 16 | 16 - 94 H2 G2
MADATAI15 0 17 | 17 - 95 H3 G3
MDQMO_0 External bus interface byte mask signal | 93 | 78 | 63 | 56 | B11 | C10
MDQM1 0 output pin 92 | 77 | 62 | 55 | Al2 | B13
MALE_0 External bus in'ferface Addre§s Latch 94 | 79 | 64 | 57 | B10 | ALL
enable output signal for multiplex
MRDY _0 !Externgl bus interface external RDY 116 | 96 76 74 B3 B3
input signal
MCLKOUT 0 External.bus interface external clock 99 | 84 ) 62 A8 A9
output pin
External bus interface ALE signal to
MNALE O | Control NAND Flash output p?n 18] - j i i G4
External bus interface CLE signal to
MNCLE_0 control NAND Flash output p?n 9] - i i i H1
External bus interface read enable
MNREX_0 signal to control NAND Flash 2L ] - j i i H3
External bus interface write enable
MNWEX_0 signal to control NAND Flash 201 - i ) ) H2
External bus interface read enable
MOEX_0 signal for SRAM 114 | 94 | 74 | 72 B5 C4
External bus interface write enable
MWEX_0 signal for SRAM 113 | 93 | 73 | 71 C5 B5
(o)
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PRELIMINARY MB9B460R Series
T,

Pin . . . Pin No
functi Pin name Function description LOFP|LQFP[LQFP| QFP | BGA | BGA
unction 120 | 100 | 80 | 100 | 112 | 144

SDRAM interface
MSDCLK 0| sprAM clock output pin 23 | 18 - 1 9% 1 -

SDRAM interface

MSDCKE 0 SDRAM clock enable pin 24 19 i o7 2 2
External SDRAM interface
Bus MRASX_0 SDRAM row address strobe pin 25| 20 i % 3 3
SDRAM interface
MCASX_0 SDRAM column address strobe pin 26121 i 9 K1 4
SDRAM interface
MSDWEX 0| sprAM write enable pin 1 2®- T M3 NS
INTO0_O 2 2 2 80 C1l C1
INTOO_1 External interrupt request 00 input pin 95 80 65 58 | A10 | B10
INT00_2 108 - - - - C6
INTO1 0 3 3 3 81 C2 C2
INTO1_1 External interrupt request 01 input pin | 101 | 86 - 64 C8 C8
INTO1_2 85 - - - - E10
INT02_0 6 6 6 84 D2 D3
INTO02_1 External interrupt request 02 input pin 62 | 52 | 41 | 30 | L13 | L12
INT02_2 82 - - - - E13
INT03_0 113 | 93 | 73 | 71 C5 B5
INTO03_1 External interrupt request 03 input pin 65 | 55 | 44 | 33 | K12 | J12
INTO03_2 54 - - - - M10
INT04_0 17 | 12 12 | 90 F3 G3
INTO4_1 External interrupt request 04 input pin | 114 | 94 74 72 B5 C4
INTO4 2 10 - - - - E4
INTO5_0 89 | 74 - 52 | C12 | C12
INTO05_1 External interrupt request 05 input pin 75 | 65 | 54 | 43 | G12 | G12
INTO05_2 21 | 16 - 94 H2 H3
INT06_1 . . . 88 | 73 | 59 | 51 | C13 | D11
External INTOB 2 External interrupt request 06 input pin 2 17 i 95 03 a4
Interrupt =
INTO7_1 i . . 11 - - - - F1
INTO7 2 External interrupt request 07 input pin 7 7 7 a5 E1 E1
INTO08_1 . . . 19 | 14 - 92 G2 H1
INTO3_2 External interrupt request 08 input pin 3 3 3 36 = =
INT09 1 . . . 20 | 15 - 93 G3 H2
INT09 2 External interrupt request 09 input pin 15 10 10 a8 F1 Gl
INT10 1 . . . 16 | 11 | 11 | 89 F2 G2
INT10_2 External interrupt request 10 input pin 112 i i i i Cs
INT11_1 . . . 50 | 45 | 35 | 23 L9 L8
INTI1 2 External interrupt request 11 input pin 110 i i i i A6
INT12_1 . . . 32 | 27 - 5 N2 N2
INT12 2 External interrupt request 12 input pin 96 a1 66 59 A9 D9
INT13 1 . . . 33 | 28 - 6 N3 L2
INT13_2 External interrupt request 13 input pin 49 o 2 2 Mo M3
INT14 1 . . . 68 | 58 | 47 | 36 | J11 | H12
INT14 2 External interrupt request 14 input pin 53 i i i i K9
INT15 1 . . . 52 - - - - L9
INT15_2 External interrupt request 15 input pin 1 9 9 a7 3 Fa
NMIX Non-Maskable Interrupt input pin 116 | 96 | 76 | 74 B3 B3

©
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MB9B460R Series

PRELIMINARY

Pin : . - Pin No
function Pin name Function description LQFP|LQFP|LQFP| QFP | BGA | BGA
120 | 100 | 80 100 | 112 144
P00 106 | 91 | 72 | 69 B6 D6
P01 105 | 90 | 71 | 68 A6 B7
P02 104 | 89 | 70 | 67 C6 Cc7
P03 103 | 88 | 69 | 66 B7 D7
P04 102 | 87 | 68 | 65 C7 B8
P05 101 | 86 - 64 C8 C8
P06 100 | 85 - 63 B8 D8
PO7 General-purpose 1/0 port 0 99 | 84 - 62 A8 A9
P08 98 | 83 - 61 C9 B9
P09 97 | 82 | 67 | 60 B9 C9
POA 96 | 81 | 66 | 59 A9 D9
POB 95 | 80 | 65 | 58 | A10 | B10O
POC 94 | 79 | 64 | 57 | B10 | All
POD 93 | 78 | 63 | 56 | B11 | C10
POE 92 | 77 | 62 | 55 | Al2 | B13
P10 62 | 52 | 41 | 30 | L13 | L12
P11 63 | 53 | 42 | 31 | L12 | K12
P12 64 | 54 | 43 | 32 | K13 | Ki11
P13 65 | 55 | 44 | 33 | K12 | J12
GPIO P14 66 | 56 | 45 | 34 | J13 | J11
P15 67 | 57 | 46 | 35 | J12 | J10
P16 68 | 58 | 47 | 36 | J11 | H12
ii; General-purpose 1/0 port 1 32 ZZ gg j; gii :E
P19 75 | 65 | 54 | 43 | Gl12 | G12
P1A 76 | 66 | 55 | 44 | G11 | Gl11
P1B 77 | 67 | 56 | 45 | F12 | G10
Pi1C 78 | 68 - 46 | F11 | F13
P1D 79 | 69 - 47 | E12 | F12
P1E 80 | 70 - 48 | E11 | Fl11
P1F 81 - - - - F10
P20 89 | 74 - 52 | Cl2 | C12
P21 88 | 73 | 59 | 51 | C13 | D11
P22 87 | 72 | 58 | 50 | D12 | D12
iij General-purpose 1/0 port 2 gg 7_1 5_7 4_9 D_13 [E)ig
P25 84 - - - - Ell
P26 83 - - - - E12
p27 82 - - - - E13
[ve)
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PRELIMINARY

MB9B460R Series

Pin : _ o Pin No

function Pin name Function description LQFP|LQFP|LQFP| QFP | BGA | BGA
120 | 100 80 100 112 144

P30 14 | 9 9 | 87 | E3 F4
P31 15 10 10 88 F1 Gl
P32 16 11 11 89 F2 G2
P33 17 |12 1290 | F3 | &3
P34 18 13 - 91 Gl G4
P35 19 14 - 92 G2 H1
P36 20 15 - 93 G3 H2
Eg; General-purpose 1/0 port 3 2; is :;’ :; :j
P39 23 | 18 | 13 | 96 J1 J1
P3A 24 19 14 97 J2 J2
P3B 25 | 20 | 15 | 98 J3 J3
P3C 26 21 16 99 K1 J4
P3D 27 22 17 | 100 K2 K2
P3E 28 23 18 1 L1 K3
P3F 29 24 19 2 L2 L1
P40 2 27 - [ 5] N2 | N2
P41 33 28 - 6 N3 L2
P42 34 29 - 7 M3 N3
P43 35 | 30 - 8 L3 M3
GPIO P44 36 | 31 | 21| 9 | M4 | L4
P45 37 32 22 10 L5 K5
P46 39 34 24 12 N5 N5
pa7 General-purpose /O port 4 20 v - e NG Ve
P48 41 36 26 14 L6 L6
P49 42 37 27 15 M7 K6
P4B 47 42 32 20 L7 L7
P4C 48 | 43 [ 33| 21| L8 | k7
P4D 49 44 34 22 M9 M8
P4E 50 45 35 23 L9 L8
P50 2 2 2 80 C1 C1l
P51 3 3 3 81 Cc2 C2
P52 4 | 4| 4 | 8| c3 | Dl
P53 5 5 5 83 D1 D2
P54 6 6 6 84 D2 D3
:Z:Z General-purpose 1/0 port 5 ; ; ; :2 E; E;
P57 9 | - | - | - - E3
P58 0 - 1 - - - Ea
P59 11 - - - - F1
P5A 12 | - - - - F2
P5B 13 | - - - - F3

(o)
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MB9B460R Series

PRELIMINARY

Pin . . . Pin No
function Pin name Function description LQFP|LQFP|LQFP| QFP | BGA | BGA
120 | 100 | 80 | 100 | 112 144
P60 116 | 96 | 76 | 74 B3 B3
P61 115 | 95 | 75 | 73 B4 B4
P62 114 | 94 | 74 | 72 B5 C4
P63 113 | 93 | 73 | 71 C5 B5
P64 General-purpose 1/0 port 6 112 - - - - C5
P65 111 - - - - D5
P66 110 | - - - - A6
P67 109 - - - - B6
P68 108 - - - - C6
GPIO P70 51 - - - - K8
P71 52 - - - - L9
P72 General-purpose 1/0 port 7 53 - - - - K9
P73 54 - - - - M10
P74 55 - - - - L10
Egcl) General-purpose 1/0 port 8 ﬂg gg ;2 ;3 22 22
PEO 56 | 46 | 36 | 24 | M10 | N10
PE2 General-purpose 1/0 port E 58 | 48 | 38 | 26 | N11 | N11
PE3 59 | 49 | 39 | 27 | N12 | N12
SINO_O Multi-function serial interface ch.0 88 | 73 | 59 | 51 | C13 | D11
SINO_1 input pin 65 | 55 | 44 | 33 | K12 | J12
SOTO 0 Multi-function serial interface ch.0
(SDA0_0) output pin. N 87 | 72 | 58 | 50 | D12 | D12
This pin operates as SOTO when it is
Multi- used in a UART/CSIO/LIN (operation
function SOT0_1 modes 0 to 3) and as SDAO when it is 66 | 56 | 45 | 34 | J13 | J11
Serial (SDAO_1) used in an 1°C (operation mode 4).
0 SCKO 0 Multi-function serial interface ch.0
B This pin operates as SCKO when it is
SCKO 1 used in a UART/CSIO/LIN (opergti_on
- modes 0 to 3) and as SCLO when it is 67 | 57 | 46 | 35 | J12 | J10
(SCLO_T) used in an I°C (operation mode 4).
SIN1 0 Multi-function serial interface ch.1 9 | 81 | 66 | 59 | A9 D9
SIN1 1 input pin 62 | 52 | 41 | 30 | L13 | L12
Multi-function serial interface ch.1
(ggl&:?)) out_put_pin. N 97 | 82 | 67 | 60 | B9 C9
This pin operates as SOT1 when it is
Multi- used in a UART/CSIO/LIN (operation
function (ggl—&—i) mode; 0to 23) and as S_DAl when it is 63 | 53 | 42 | 31 | L12 | K12
Serial - used in an 1“C (operation mode 4).
1 SCK1 0 Multi-function serial interface ch.1
(SCLl_O) clo_ck I_/O pin. N 98 | 83 - 61 | C9 B9
B This pin operates as SCK1 when it is
used in a CSIO (operation modes 4)
SCK1_1 and as SCL1 whenitisusedinanI’C | 64 | 54 | 43 | 32 | K13 | K11
(SCL1_T) (operation mode 4).
[ve)
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PRELIMINARY

MB9B460R Series

Pin . . . Pin No
function Pin name Function description LQFP|LQFP|LQFP| QFP | BGA | BGA
120 | 100 | 80 | 100 | 112 144
SIN2_0 . . - 53 - - - - K9
SIN2_1 !\/Iultl-f_unctlon serial interface ch.2 85 ) ) i i E10
input pin
SIN2_2 68 | 58 | 47 | 36 | J11 | H12
SOT2_0 Multi-function serial interface ch.2 54 | - ) i i M10
(SDA2_0) output pin.
. sOoT2 1 This pin operates as SOT2 when it is
fmlc‘:fgn (SDA2_ 1) | used ina UART/CSIO/LIN (operation | &% | = | = | - - | B
Serial SOT2 2 modes 0 to 3) and as SDA2 when it is
5 (SDA2_2) used in an 1°C (operation mode 4). 69 | 59 | 48 | 37 | R12 ) HI1
SCK2_0 Multi-function serial interface ch.2 55 | - i i i L10
(SCL2_0) clock I/0 pin.
SCK2_1 This pin operates as SCK2 when it is 83 ) ) i i E12
(SCL2_1) used in a CSIO (operation modes 2)
SCK2 2 and as SCL2 when it is used in an I1°C
(SCL2 2) (operation mode 4). 74 | 64 | 53 | 42 | H11 | H10
SIN3_0 Multi-function serial interface ch.3 110 | - - - - A6
SIN3_1 input pin 15 | 10 | 10 | 88 F1 G1
SOT3.0 Multi-fu_nction serial interface ch.3
(SDA3 0) Output pln. 109 - - - - BG
B This pin operates as SOT3 when it is
Multi- SOT3 1 used in a UART/CSIO/LIN (operation
function (SDA3_1) modes 0 to 3) and as SDA3 when it is 16 11 11 89 F2 G2
Serial — used in an I°C (operation mode 4).
3 SCK3_0 Multi-funct_ion serial interface ch.3
(SCL3 O) clock 110 pin. 108 - - - - C6
B This pin operates as SCK3 when it is
SCK3 1 used in a CSIO (operation modes 2)
SoL3 1 and as SCL3 when it is used in an 1°C 17 12 12 90 F3 G3
( 1) (operation mode 4).
SIN4 0 Multicfuncti ial intert ha 6 6 6 84 D2 D3
SINA_1 Multi-function serial interface ch. 75 | 65 | 524 | 23 | 612 | 612
SIN4_2 nput pin 10 - - - - E4
SOT4_0 Multi-function serial interface ch.4 5 5 5 [ 83| D1 | D2
(SDA4_0) output pin.
SOT4_1 This pin operates as SOT4 when it is
(SDA4 1) used in a UART/CSIO/LIN (operation 76 66 55 | 44 | GI1 | Gl1
SOT4 2 modes 0 to 3) and as SDA4 when it is 1 F1
(SDA4 2) used in an 1°C (operation mode 4). B B ) )
Multi- - - .
) SCK4_0 Multi-function serial interface ch.4
qur:;tilz;:n (SCL4_0) clock 1/0 pin. 4 4 o R s
SCK4 1 This pin operates as SCK4 when it is
4 (SCL4_1) used in a CSIO (operation modes 2) 77| 67 | 56 1 45 | Fl2 ) GI0
SCK4 2 and as SCL4 when it is used in an 1°C
(SCL4_2) (operation mode 4). 12 B B ) } F2
CTS4 0 Multi-furcti ial interf ha 2 2 2 80 Cl C1l
CTsa 1 ulti-function serial interface ch. 78 | 68 i 26 | F1L | F13
CTS4 2 CTS Input pin 13 F3
RTS4 0 Multicfuncti ial intert ha 3 3 3 81 Cc2 Cc2
RTS4 1 ulti-function serial interface ch. 79 | 69 i 47 | E12 | FL2
RTS output pin
RTS4 2 14 9 9 87 E3 F4
[ve)
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MB9B460R Series

PRELIMINARY

Pin . . L Pin No
function Pin name Function description LQFP|LQFP|LQFP| QFP | BGA | BGA
120 | 100 | 80 100 | 112 144
SIN5_0 Multi-funci ial interf h5 114 | 94 | 74 | 72 B5 C4
SING. 1 Multi-function serial interface ch. 113 - - - - B5
input pin
SIN5_2 20 | 15 - 93 G3 H2
SOT5_0 Multi-function serial interface ch.5 115 95 | 75 | 73 | B4 | B4
(SDAS_0) output pin.
. SOT5_1 This pin operates as SOT5 when it is
fmlcj:glm (SDA5_1) | used ina UART/CSIO/LIN (operation | “2 | = | = | - C | O
Serial SOT5_2 modes 0 to 3) and as SDA5 when it is
5 (SDA5_2) used in an 1°C (operation mode 4). 21 | 16 B 94 H2 H3
SCK5_0 Multi-function serial interface ch.5 1161 96 | 76 | 74 | B3 | B3
(SCL5_0) clock I/0 pin.
SCK5_1 This pin operates as SCK5 when it is 111 _ ) i i D5
(SCL5_1) used in a CSIO (operation modes 2)
SCK5_2 and as SCL5 when it is used in an 1°C
(SCL5_2) (operation mode 4). 22 17 - 95 H3 H4
SIN6_0 Multi-function serial interface ch.6 7 7 7 85 | El El
SIN6_1 input pin 95 | 80 | 65 | 58 | A10 | B10
Multi-function serial interface ch.6
SOT6_0 .
(SDA6_0) out_put_pm_ N 8 8 8 86 E2 E2
This pin operates as SOT6 when it is
SOT6 1 used in a UART/CSIO/LIN (operation
Multi- SDAG 1 modes 0 to 3) and as SDA6 when it is 94 79 64 57 | B10 | A1l
function ( ) used in an I°C (operation mode 4).
Seé'al SCK6_0 Multi-function serial interface ch.6
(SCL6 O) clock 1/0 pin. 9 - - - - E3
B This pin operates as SCK6 when it is
SCK6 1 used in a CSIO (operation modes 2)
soLE L and as SCL6 when itisusedinan1°C | 93 | 78 | 63 | 56 | B11 | C10
( 1) (operation mode 4).
SCS6_1 Mu_ltl-fupctlon serl_al interface ch.6 9 77 62 55 | A2 | BI3
serial chip select pin
SIN7_0 Multi-function serial interface ch.7 101 | 86 - 64 | C8 cs
SIN7_1 input pin 50 45 35 23 L9 L8
Multi-function serial interface ch.7
SOT7_0
(SD A7_0) output pin. 100 | 85 - 63 B8 D8
B This pin operates as SOT7 when it is
SOT7 1 used in a UART/CSIO/LIN (operation
Multi- SDA7 1 modes 0 to 3) and as SDA7 when it is 49 | 44 34 22 M9 M8
function ( ) used in an 1°C (operation mode 4).
Serial SCK7 0 Multi-function serial interface ch.7
7 (SCL7_0) CIO.Ck |/O pin. - 99 84 - 62 A8 A9
This pin operates as SCK7 when it is
SCKT 1 used in a CSIO (operation modes 2)
SoLT 1 and as SCL7 when it is used in an 1°C 48 | 43 33 21 L8 K7
( ) (operation mode 4).
SCS7 1 Mu_ltl-fupctlon serl.al interface ch.7 47 | a2 3 20 L7 L7
serial chip select pin
(0]
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PRELIMINARY

MB9B460R Series

Pin . . . Pin No
function Pin name Function description LQFP|LQFP|LQFP| QFP | BGA | BGA
120 | 100 | 80 100 | 112 144
DTTIOX_0 Input signal controlling wave form 23 18 13 96 1 J1
generator outputs RTO00 to RTOO5 of
DTTIOX_1 Multi-function timer 0. 79 | 69 | - | 47 | E12 | F12
FRCKO0_0 . . 18 | 13 - 91 Gl G4
FRCKO_1 16—b|t_free-ru_n timer ch.0 external 80 | 70 B} 8 | E1L | F11
clock input pin
FRCKO_2 62 | 52 | 41 | 30 | L13 | L12
IC00 0 22 | 17 - 95 H3 H4
IC00 1 75 | 65 | 54 | 43 | G12 | G12
IC00_2 63 | 53 | 42 | 31 | L12 | K12
IC01_0 21 | 16 - 94 H2 H3
IC01_1 o . . 76 | 66 | 55 | 44 | G11 | Gl1
IC01 2 16—b|_t mput_cap'gure ch.0 input pin of 64 54 | 43 32 | K13 | K11
1C02 0 Multl-funcyon timer 0. 20 15 i 93 G3 Ho
= ICxx describes channel number.
1C02_1 77 | 67 | 56 | 45 | F12 | G10
1C02_2 65 | 55 | 44 | 33 | K12 | J12
IC03_0 19 | 14 - 92 G2 H1
IC03_1 78 | 68 - 46 | F11 | F13
IC03 2 66 | 56 | 45 | 34 | J13 | J11
. RTOO00_0 Wave form generator output pin of
fnggn (E'T'g?)?)_? _I?_Ahqlti—functi%nttimer F?ﬁezo ph N 24 |1 T2 12
. is pin operates as when it is
T|r(r)1er (PP600:1) used ?n PPpGO output modes. 86 | 71| 57 | 49 | D13 | D13
RTOO01 0 Wave form generator output pin of
(PPG00_0) Multi-functi%n timer 0. PEe 25120 | 15198 | 3 3
RTOO01 1 This pin operates as PPG00 when it is
(PPG00_1) used in PPGO output modes. 8 | - ) i i E10
RTO02_0 Wave form generator output pin of
(PPG02_0) Multi-functi%n timer 0. PEe 26 1211161 99 | K 4
RTO02 1 This pin operates as PPG02 when it is
(PPG02_1) used in PPGO output modes. 84 ) ) i i El1
RTO03_0 Wave form generator output pin of
(PPG02_0) Multi-functi?)n timer 0. PEe 27| 22 | 17 1100 | K2 | K2
RTO03_1 This pin operates as PPG02 when it is
(PPG02_1) | used in PPGO output modes. B - -] -] - | F
RTO04_0 Wave form generator output pin of
(PPG04_0) Multi-functi%n timer 0. PEe 28| 23| 18 ! L1 K3
RTO04_1 This pin operates as PPG04 when it is
(PPG04_1) used in PPGO output modes. 82| - ) i i EL3
RTOO05_0 Wave form generator output pin of
(PPG04_0) Multi-functi?)n timer 0. PEe 29 | 24 1 19 2 L2 L1
RTOO05_1 This pin operates as PPG04 when it is
(PPG04_1) used in PPGO output modes. 8| - ) i i F10
[ve)
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MB9B460R Series

PRELIMINARY

Pin . . . Pin No
function Pin name Function description LQFP|LQFP|LQFP| QFP | BGA | BGA
120 | 100 | 80 100 | 112 144
DTTILX_0 Input signal controlling wave form 8 8 8 86 E2 E2
generator outputs RTO10 to RTO15 of
DTTIIX_1 Multi-function timer 1. 55 | - - - - L10
FRCK1 0 16-bit free-run timer ch.1 external 9 | 81 | 66 | 59 | A9 D9
FRCK1 1 clock input pin 50 45 35 23 L9 L8
IC10_0 95 80 65 58 | A10 | B10
IC10_1 54 - - - - M10
IC11_0 - _ _ 94 | 79 | 64 | 57 | B10 | All
CUL | i tunctondmer s o (s = [ - ]k
IC12 0 ICxx describes channel number. 93 | 78 163 | 56 | BI1 | C10
IC12_1 52 - - - - L9
IC13 0 92 77 62 55 | Al12 | B13
1IC13_1 51 - - - - K8
RTO10_0 Wave form generator output pin of
(PPG10_0) Multi-function timer 1. 2 2 2 |80 clpcl
RTO10_ 1 This pin operates as PPG10 when it is
Multi- (PPG10_1) | used in PPG1 output modes. 82 21| - 15 ) N2 N2
function RTO11_0 Wave form generator output pin of
Timer (PPG10_0) Multi-function timer 1. 3 3 3 8l | €2 c2
1 RTO11 1 This pin operates as PPG10 when it is
(PPG10_1) used in PPG1 output modes. 33 | 28 ) 6 N3 L2
RTO12_0 Wave form generator output pin of
(PPG12_0) Multi-function timer 1. 4 4 4|8 | Dbl
RTO12_1 This pin operates as PPG12 when it is
(PPG12_1) used in PPG1 output modes. 34 | 29 . ! M3 N3
RTO13_0 Wave form generator output pin of
(PPG12_0) Multi-function timer 1. > > 5 | 8 | bl | D2
RTO13 1 This pin operates as PPG12 when it is
(PPG12_1) used in PPG1 output modes. 35 | 30 . 8 L3 M3
RTO14_0 Wave form generator output pin of
(PPG14_0) Multi-function timer 1. 6 6 6 |8 | b2 D3
RTO14 1 This pin operates as PPG14 when it is
(PPG14_1) used in PPG1 output modes. 36 | 31| 2 9 M4 L4
RTO15_0 Wave form generator output pin of
(PPG14_0) Multi-function timer 1. ! ! 78 | B HE
RTO15 1 This pin operates as PPG14 when it is
(PPG14_1) used in PPG1 output modes. 8 | &2 | 22|10 L5 K5
(o0}
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PRELIMINARY

MB9B460R Series

Pin : : - Pin No
function Pin name Function description LQFP|LQFP|LQFP| QFP | BGA | BGA
120 | 100 | 80 100 | 112 144
AINO_0 24 | 19 | 14 | 97 J2 J2
AINO_1 QPRC ch.0 AIN input pin 51 - - - - K8
Quadrature AINO_2 2 2 2 80 C1l Cl
Position/ BINO_0 25 | 20 | 15 | 98 J3 J3
Revolution BINO_1 QPRC ch.0 BIN input pin 52 - - - - L9
Counter BINO_2 3 3 3 81 C2 C2
0 ZINO 0 26 | 21 | 16 | 99 K1 J4
ZINO_1 QPRC ch.0 ZIN input pin 53 - - - - K9
ZINO 2 4 4 4 82 C3 D1
AIN1 0 10 - - - - E4
AIN1 1 QPRC ch.1 AIN input pin 89 | 74 - 52 | Cl2 | C12
Quadrature AIN1 2 48 | 43 | 33 | 21 L8 K7
Position/ BIN1_0 1 | - - - - F1
Revolution BIN1 1 QPRC ch.1 BIN input pin 88 | 73 - 51 | C13 | D11
Counter BIN1_2 49 | 44 | 34 | 22 M9 M8
1 ZIN1 0 12 | - - - - F2
ZIN1 1 QPRC ch.1 ZIN input pin 87 | 72 - 50 | D12 | D12
ZIN1 2 50 | 45 | 35 | 23 L9 L8
RTCCO_0 . 115 | 95 | 75 | 73 B4 B4
RTCCO_1 0.5 segonds pulse output pin of 62 54 | 43 2 | K13 | K11
Real-time clock
Real-time RTCCO_2 23 | 18 | 13 | 96 J1 J1
clock SUBOUT 0 115 | 95 | 75 | 73 B4 B4
SUBOUT_1 Sub clock output pin 64 | 54 | 43 | 32 | K13 | K11
SUBOUT_2 23 | 18 | 13 | 96 J1 J1
WKUPO D_eep standby mode return signal input 116 | 96 | 76 | 74 B3 B3
pin 0
Low-Po Deep standby mode return signal input
wer WKUP1 pin 1 14 9 9 87 E3 F4
CO;ZL:]mp WKUP2 D_eep standby mode return signal input 50 | 45 | 35 | 23 L9 L8
Mode Be : dby mod ignal input
WKUP3 piieg standby mode return signal inpu 69 59 48 37 H12 | H11
DAC DAO D/A converter ch.0 analog output pin 36 31 21 9 M4 L4
DAl D/A converter ch.1 analog output pin 37 32 22 10 L5 K5
VREGCTL On-board regulator control pin 41 36 26 14 L6 L6
VBAT VWAKEUP T_he retu_rn signal input pin from a 42 | 37 | 27 15 M7 K6
hibernation state
S_CLK_0 SD memory card interface _ 2| 7716 | 55 | a2 | B13
SD memory card clock output pin
S_CMD_0 SD memory card interface 3l 78163l 56 | BIL | c10
SD memory card command output
S_DATAL1 0 94 | 79 | 64 | 57 | B10 | All
SD IJF S_DATAOD_0 | SD memory card interface 95 | 80 | 65 | 58 | A10 | B10
S DATA3 0 SD memory card data bus 96 81 66 59 A9 D9
S_DATA2 0 97 | 82 | 67 | 60 B9 C9
s.cpDo | SDmemorycardinterface 13| 93 | 73 | 71 | c5 | BS
SD memory card detection pin
s.wp o | SDmemorycardinterface 114 | 94 | 74 | 72 | B5 | C4
SD memory card write protection
External Reset Input pin.
RESET INITX A reset is valid WﬁenﬁNlTX:"L". 38 | 33| 23 1 M6 N4
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MB9B460R Series
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PRELIMINARY

Pin : . - Pin No
function Pin name Function description LQFP|LQFP|LQFP| QFP | BGA | BGA
120 | 100 | 80 | 100 | 112 144
Mode 1 pin.
MD1 During serial programming to Flash 56 | 46 | 36 | 24 | M10 | N10
memory, MD1="L" must be input.
Mode 0 pin.
MODE During normal operation, MDO="L"
MDO must be input. During serial 57 | 47 | 37 | 25 | M11 | M11
programming to Flash memory,
MDO="H" must be input.
1 1 1 79 Bl Bl
31 | 26 - 4 M1 M1
VCC Power supply Pin 46 | 41 31 19 M8 M9
POWER 61 | 51 - 29 | M13 | M13
91 | 76 | 61 | 54 | B13 | Al12
117 | 97 | 77 | 75 | A4 A4
107 | 92 - 70 | A5 A7
30 | 25 | 20 3 N1 N1
45 | 40 | 30 | 18 | N10 | N9
60 | 50 | 40 | 28 | N13 | N1i3
90 | 75 | 60 | 53 | A13 | A13
120 | 100 | 80 | 78 | Al Al
- - - - A7 A5
- - - - B2 A8
- - - - B12 | A10
- - - - Cl1 | B2
- - - - H1 | Bl1
- - - - N4 | B12
GND VSS GND Pin - - - - M5 C3
- - - - N7 | Cl1
- - - - L11 | C13
- - - - All | D4
- - - - M12 | D10
- - - - M2 K1
- - - - - K4
- - - - - K10
- - - - - L3
- - - - - L5
- - - - - L11
- - - - - L13
- - - - - M2
- - - - - M4
- - - - - M6
GND VSS GND Pin - - - - - M7
- - - - - M12
- - - - - N6
X0 Main clock (oscillation) input pin 58 | 48 | 38 | 26 | N11 | N11
X1 Main clock (oscillation) 1/0 pin 59 | 49 | 39 | 27 | N12 | N12
CLOCK X0A Sub clock (oscillation) input pin 39 | 34 | 24 | 12 N5 N5
X1A Sub clock (oscillation) 1/0 pin 40 | 35 | 25 | 13 N6 M5
CROUT_0 Built-in high-speed CR-osc clock 87 | 72 | 58 | 50 | D12 | D12
CROUT_1 output port 113 | 93 | 73 | 71 C5 B5
[ce]
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PRELIMINARY

MB9B460R Series

Pin _ Pin No
function Pin name Function description LQFP|LQFP|LQFP| QFP | BGA | BGA
u 120 | 100 | 80 | 100 | 112 | 144
AVCC AJD converter and D/A converter 20 | 60 | 49 | 38 | H13 | K13
analog power supply pin
ADC AJD converter analog reference
POWER AVRL voltage input pin 72 | 62 | 51 | 40 | F13 | H13
AVRH A/D conyerter gnalog reference 73 163 | 52 | 41 | E13 | c13
voltage input pin
VBAT VBAT power supply pin.
POWER VBAT Backup power supply (battery etc.)and | 43 | 38 | 28 | 16 N8 N7
system power supply.
ADC A/D converter and D/A converter
GND AVSS GND pin 71 | 61 | 50 | 39 | G13 | J13
C pin C Power supply stabilization capacity pin | 44 | 39 | 29 | 17 N9 N8
(0]
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I

W |/O CIRCUIT TYPE

PRELIMINARY

Type

Circuit

Remarks

A

X1

P-ch l—

X0

N-ch

3—\_,—"_|_,—+

l— Digital output

o

Digital output

Pull-up resistor control

Digital input

Standby mode control

I8

1

b

Clock input

T

-

ch

T

%
T

Standby mode control
Digital input

Standby mode control

Digital output

Digital output

Pull-up resistor control

It is possible to select the main
oscillation / GPIO function

When the main oscillation is
selected.
+ Oscillation feedback resistor
: Approximately 1IMQ
+ With Standby mode control

When the GPIO is selected.
+ CMOS level output.
+ CMOS level hysteresis input
+ With pull-up resistor control
+ With standby mode control
« Pull-up resistor
: Approximately 50kQ
* loy=-4mA, lo. = 4mA

Pull-up resistor

o>

Digital input

+ CMOS level hysteresis input
+ Pull-up resistor
: Approximately 50kQ

46
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MB9B460R Series

R

Pull-up resistor control

| AV W Digital input

Standby mode control

t+ E]i7

Analog input

Input control

Type Circuit Remarks
Cc + Open drain output
{bO {>¢ Digital input + CMOS level hysteresis input
N-ch I Digital output
E + CMOS level output
+ CMOS level hysteresis input
+ With pull-up resistor control
+ With standby mode control
+ Pull-up resistor
P-ch |— P-ch I— Digital output : Approximately 50kQ
s lop=-4mA, lo. = 4mA
N-ch l— Digital output
R
Pull-up resistor control
_@—> Digital input
Standby mode control
F + CMOS level output

+ CMOS level hysteresis input
+ With input control

+ Analog input

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

« Pull-up resistor

: Approximately 50kQ

s lon=-4mA, lo. =4mA

DS709-00002-0v01-E

(o0}
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MB9B460R Series

PRELIMINARY
T,

Type

Circuit

Remarks

P-ch |— 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 control
+ With standby mode control
+ Pull-up resistor

- Approximately 50kQ
* lon=-12mA, lo. = 12mA

T )o: Digital input
Standby mode

Control

+ CMOS level output
+ CMOS level hysteresis input
+ With standby mode control

48
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e

Type Circuit Remarks
| + CMOS level output
CMOS level hysteresis input
+ 5V tolerant
+ With standby mode control
* loy=-4mA, lo.=4mA
P-ch |— P-ch |— Digital output - Available to control of PZR
registers.

N-ch l— Digital output
R

Pull-up resistor
control

_% Digital input

Standby mode control

J CMOS level hysteresis input

AN {bc (><> Mode input

L + CMOS level output

+ CMOS level hysteresis input
+ With pull-up resistor control
+ With standby mode control

+ Pull-up resistor

P-ch I— P-ch |— Digital output : Approximately 50kQ

* lon=-8mA, lo. = 8mA

N-ch l— Digital output

Pull-up resistor
control

/\/\/\F % Digital input

Standby mode
control

©
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PRELIMINARY
T,

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

Analog input

- |_1Y

Input control

+ CMOS level output

+ CMOS level hysteresis input
+ With input control

+ Analog input

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

+ Pull-up resistor

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

: Approximately 50kQ

P-ch

=

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 input
+ With pull-up resistor control
+ With standby mode control

+ Pull-up resistor

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

* lo.=20mA

- Approximately 50kQ
(GPIO)

(Fast Mode Plus)

50
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MB9B460R Series
I

Type Circuit Remarks
O + CMOS level output
+ CMOS level hysteresis input
+ 5V tolerant
+ With pull-up resistor control
P-ch I Pull-up resistor + With standby mode control
oo %‘?”Ftrol' out - Pull-up resistor
gital outpu : Approximately 50kQ
* lop=-4mA, lo.=4mA
N-ch }7 Digital output
R
- Digital input
Standby mode
control
P + CMOS level output
+ CMOS level hysteresis input
+ With pull-up resistor control
+ With standby mode control
pch [ Pull-up resistor + Pull-up resistor

control
X0A P-ch li Digital output

—VVV Y .

N-ch li Digital output

Digital input

Standby mode
control

osc

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

: Approximately 50kQ

DS709-00002-0v01-E
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PRELIMINARY

Type Circuit Remarks
Q It is possible to select the sub
oscillation / GPIO function
When the sub oscillation is
P-ch I Pull-up resistor selected.
YA Ig?r}:;?lout ut + Oscillation feedback resistor
g P : Approximately 10MQ
. + With Standby mode control
+ When the GPIO is selected.
Ii Digital output - CMOS level output.
+ CMOS level hysteresis input
+ With pull-up resistor control
+ With standby mode control
R + Pull-up resistor
o : Approximately 50kQ
' D; Digital input « lon = -4mA, lo. = 4mA
Standby mode
control
1>—O<'—0— OSC
RX
—o o—\\M\——
Standby mode
control
Clock input
R + CMOS level output
+ CMOS level hysteresis input
+ Analog output
| ) + With pull-up resistor control
Pch | Egrhltruoil) resistor - With standby mode control
p-ch || |— Digital output + Pull-up resistor
: Approximately 50kQ
® * lon =-12mMA, loL = 12mA
(4.5V~5.5V)
- * lon = -8mA, lo. = 8mA
N-ch Digital output OH ' 0L
— Q.7V~45V)
R
' Digital input
Standby mode
control
Analog output
[ve)
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T,

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 used (circuit conditions, environmental conditions, etc.). This
page describes precautions that must be observed to minimize the chance of failure and to obtain higher
reliability from your FUJITSU SEMICONDUCTOR semiconductor devices.

1. Precautions for Product Design
This section describes precautions when designing electronic 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, called absolute maximum ratings. Do not exceed these ratings.

¢ Recommended Operating Conditions
Recommended operating conditions are normal operating ranges for the semiconductor device. All the
device's electrical characteristics are warranted when operated within these ranges.

Always use semiconductor devices within the recommended operating conditions. 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 conditions are advised to contact their sales
representative beforehand.

e Processing and Protection of Pins
These precautions must be followed when handling the pins which 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 cases leads 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 impedance levels can adversely affect stability of operation.
Such pins should be connected through an appropriate resistance to a power supply pin or ground pin.

e 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 parasitic PNPN 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 causes loss 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 do not exceed the absolute maximum ratings. This should
include attention to abnormal noise, surge levels, etc.

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

Code: DS00-00004-2Ea
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e

¢ Observance of Safety Regulations and Standards

Most countries in the world have established standards and 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 incorporating safety design 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 are intended 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 our products in special applications where failure or
abnormal operation may directly affect human lives or cause 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 type or surface mount type. In either case, for heat resistance
during soldering, you should only mount under FUJITSU SEMICONDUCTOR's recommended conditions.
For detailed information about mount conditions, contact your sales representative.

e Lead Insertion Type

Mounting of lead insertion type packages onto printed circuit boards may be done by two methods: direct
soldering on the board, or mounting by using a socket.

Direct mounting onto boards normally involves processes for inserting leads into through-holes on the
board and using the flow soldering (wave soldering) method of applying liquid solder. In this case, the
soldering process usually causes leads to be subjected to thermal stress in excess of the absolute ratings for
storage temperature. Mounting processes should conform to FUJITSU SEMICONDUCTOR recommended
mounting conditions.

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

e Surface Mount Type

Surface mount packaging has longer and thinner leads than lead-insertion packaging, and therefore leads are
more easily deformed or bent. The use of packages with higher pin counts and narrower pin pitch results in
increased susceptibility to open connections caused by deformed pins, or shorting due to solder bridges.

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

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

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

(1) Avoid exposure to rapid temperature changes, which cause 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, with a silica gel 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.
e Baking

Packages that have absorbed moisture may be de-moisturized by baking (heat drying). Follow the FUJITSU
SEMICONDUCTOR recommended conditions for baking.

Condition: 125°C/24 h
e Static Electricity

Because semiconductor devices are particularly susceptible to damage by static electricity, you must take
the following precautions:

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

(2) Electrically ground all conveyors, solder vessels, soldering 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 1 MQ).
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, or protect with anti-static measures.

(5) Avoid the use of styrofoam or other highly static-prone materials for storage of completed board
assemblies.

©
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e

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 leakage in devices 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 semiconductor 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 dust or oil may 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.

(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 flammable, and therefore should not be used near combustible
substances. If devices begin to smoke or burn, there is danger of the release of toxic gases.

Customers considering the use of FUJITSU SEMICONDUCTOR 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

©
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B HANDLING DEVICES
e 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 lines in order to reduce electromagnetic emission levels,
to prevent abnormal operation of strobe signals caused by the rise in the ground level, and to conform to the
total output current rating.

Moreover, connect the current supply source with each POWER pins and GND pins of this device at low
impedance. It is also advisable that a ceramic capacitor of approximately 0.1 puF be connected as a bypass
capacitor between VCC and VSS near this device.

e Power supply pins

A malfunction may occur when the power supply voltage fluctuates rapidly even though the fluctuation is
within the guaranteed operating range of the VCC power supply voltage. As a rule of voltage stabilization,
suppress voltage fluctuation so that the fluctuation in VCC ripple (peak-to-peak value) at the commercial
frequency (50 Hz/60 Hz) does not exceed 10% of the standard VVCC value, and the transient fluctuation rate
does not exceed 0.1 V/us at a momentary fluctuation such as switching the power supply.

e 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, X0A/X1A pins, the crystal oscillator (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 artwork be designed such that the X0/X1 and X0A/X1A pins
are surrounded by ground plane as this is expected to produce stable operation.

Evaluate oscillation of your using crystal oscillator by your mount board.

e Sub crystal oscillator

This series sub oscillator circuit is low gain to keep the low current consumption.
The crystal oscillator to fill the following conditions is recommended for sub crystal oscillator to stabilize
the oscillation.

« Surface mount type
Size : More than 3.2 mm x 1.5 mm
Load capacitance : Approximately 6 pF to 7 pF

* Lead type
Load capacitance : Approximately 6 pF to 7 pF

©
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¢ Using an external clock

When using an external clock as an input of the main clock, set X0/X1 to the external clock input, and input
the clock to X0. X1(PE3) can be used as a general-purpose 1/0 port.

Similarly, when using an external clock as an input of the sub clock, set XOA/X1A to the external clock
input, and input the clock to X0A. X1A (P47) can be used as a general-purpose /O port.

e Example of Using an External Clock

Device
XO(XO0A)
Set as External
clock input
Canbeusedas | X1(PE3), X1A (P47)
general-purpose
I/O ports. I

 Handling when using Multi-function serial pin as I1°C pin

If it is using the multi-function serial pin as I°C pins, P-ch transistor of digital output is always disabled.
However, I°C pins need to keep the electrical characteristic like other pins and not to connect to the external
I°C bus system with power OFF.

e CPin

This series contains the regulator. Be sure to connect a smoothing capacitor (Cs) for the 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 by evaluating the temperature characteristics of a capacitor.
A smoothing capacitor of about 4.7 uF would be recommended for this series.

Device

— GCs
VSS

GND

¢ Mode pins (MDO0)

58

Connect the MD pin (MDO) directly to VCC or VSS pins. Design the printed circuit board such that the
pull-up/down resistance stays low, as well as the distance between the mode pins and VCC pins or VSS pins
is as short as possible and the connection impedance is low, when 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.

FUﬁTSU DS709-00002-0v01-E
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e Notes on power-on
Turn power on/off in the following order or at the same time.
If not using the A/D converter and D/A converter, connect AVCC = VCC and AVSS = VSS.

Turning on : VBAT — VCC

VCC — AVCC — AVRH
Turning off : VCC — VBAT

AVRH — AVCC — VCC

e 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.

¢ 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.

¢ Pull-Up function of 5V tolerant 1/0
Please do not input the signal more than VCC voltage at the time of Pull-Up function use of 5V tolerant 1/0.

¢ Adjoining wiring on circuit board
If wiring of the crystal oscillation circuit X1A adjoins and also runs in parallel with the wiring of
P48/VREGCTL, there is a possibility that the oscillation erroneously counts because X1A has noise with
the change of P48/VREGCTL. Keep as much distance as possible between both wirings and insert the
ground pattern between them in order to avoid this possibility.

Device
P46/ P47/ P48/ P49/
X0A X1A VREGCTL VWAKEUP

I 1

Not allowed to run
both wirings in parallel

Ground

Insert the ground pattern

©
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EBLOCK DIAGRAM

MB9BF466M/N/R, F467M/N/R, F468M/N/R

TRSTX,TCK, (. )
TDI,TMS’ 7| SWJI-DP ETM* R SRAMO
0o € ¥ 32/48/64 Kbytes
TRACEDX, 4 TPIU* ROM
TRACECLK € Table SRAML
Cortex-M4 Core | (€ 3 16/24/32 Kbytes
@160 MHz(Max)
D & ’é‘ R SRAM2
Cero Jur ] . 3 > 120152 Koy
Sys € 2 MainFlash I/F
MainFlash
N — Trace Buffer
3 ooy | e
—~ s -
Watchdog Timer g E = Security 512 Kbytes
(Software) ) E %
g X < WorkFlash I/F & > WorkFlash
Clock Reset 23 5 N 71 32Kbytes
Generator <2 z
INITX > % ] - OvAC
<g 3
s 8ch.
Csv DSTC
—
N
CLK [—4-> s_cLk,s_cmp
SD-CARD I/F  [¢=4=> s_DATAX
—) €4— s_cos_wp
\ J O,
—) CAN > RX0
2 CAN O
@
——L 3 o
- Source Clock <
X0 Main | oL CrR | % GPIO POX,
X1 100 kHz P1x,
LS PIN-Function-Ctrl €=
CR
4 MHz
XOA =4 | PEX
X1A €
CROUT € | N > MADx
- — — — _ >
External Bus I/F € > MADATAX
AVCC, T T T M >
AVSS, — 12-bit A/D Converter - > omcame
AVRH Unit 0 | MALE,MRDY,

MNALE,MNCLE,
ANxx = —ﬂ Unit1 CAN Prescaler Power-On MNWEXMNREX,

E a Reset y '
ADTGX —4—> - MSDCLK,MSDCKE,

Unit 2 MRASX,MCASX
( ] LVD Ctrl LvD
. i Regulator >

TIOAX € > Base Timer IRQ-Monitor o 7cC

16-bit 16¢h./ —
TIOBX > 32-bit 8ch. CRC Accelerator

N

I £ Watch Counter
AIN: > =
X 2] QPRC o 2
B K 2ch € N g o WKUPX
ZINX > ' % %
= =3
= o
m &
A/D Activation Compare % < VWAKEUP
6ch. g o P VREGCTL
o RTCCO,
1COx 3 16-bit In‘;:u; Capture g & > SUBOUT
ch.
o m
o External Interrupt
o y
FRCKO N 16-bit Free-run Timer )| Z E Controller ) :\"\:\;:;
’ 3ch. I z 16pin + NMI N
16-bit Output Compare < MDO,
Pl ,
6ch. MODE-Ctrl € MDL
DTTIOX >
&
Waveform Generator ) SCKx
RTOOx € 3ch. Multi-function Serial IIF (€ SINX
k—> . 3 soTx
1 i HW flow control(ch.4) € CTS4
. > RTS4
16-bit PPG 3 -
3ch. 12-bit D/A Converter S DAX
. I 2units i
Multi-function Timer x 2

*: For the MB9BF466M, MB9BF467M and MB9BF468M, ETM is not available.
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EMEMORY SIZE

MB9B460R Series
s

See "®Memory size" in "MPRODUCT LINEUP" to confirm the memory size.

EMEMORY MAP
* Memory Map (1)

details.

See "®Memory Map (2)"
for the memory size
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OX41FF_FFFF

Peripherals Area

0x4007_0000

Reserved

0x4006_F000

GPIO

0x4006_E000

SD-Card I/F

0x4006_4000

Reserved

0x4006_3000

CAN ch.1

0x4006_2000

CAN ch.0

0x4006_1000

DSTC

0x4006_0000

DMAC

0x4004_0000

Reserved

0x4003_F000

EXT-bus I/F

0x4003_C800

Reserved

0x4003_C100

Peripheral Clock Gating

0x4003_C000

Low Speed CR Prescaler|

0x4003_B000

RTC/Port Ctrl

0x4003_A000

Watch Counter

0x4003_9000

CRC

0x4003_8000

MFS
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CAN prescaler

0x4003_6000
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0x4003_5000

LVD/DS mode

0x4003_4000
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D/AC
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EXTI
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Reserved

0x4002_7000

A/DC

0x4002_6000

QPRC

0x4002_5000

Base Timer

0x4002_4000

PPG

0x4002_2000

Reserved

0x4002_1000

MFT Unitl

0x4002_0000

MFT Unit0

0x4001_6000
0x4001_5000

0x4001_3000

0x4001_2000
0x4001_1000

0x4001_0000

0x4000_1000

Reserved

Dual Timer

Reserved

SW WDT

HW WDT

Clock/Reset

Reserved

0x4000_0000

MainFlash I/F
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PRELIMINARY

MB9BF468M/N/R

0x2008_0000

0x200C_8000

Reserved

0x200C_0000

WorkFlash
32 Kbytes

0x2004_8000

Reserved

0x2004_0000

SRAM2
32 Kbytes

0x2003_8000

SRAM1
32 Kbytes

0x2000_0000

Reserved

OXLFFF_0000

SRAMO
64 Kbytes

0x0050_0000

Reserved

0x0040_2000

CR trimming

0x0040_0000

Security

0x0010_0000

Reserved

0x0000_0000

MainFlash
1 Mbytes

MB9BF467M/N/R

0x2008_0000

0x200C_8000

Reserved

0x200C_0000

WorkFlash
32 Kbytes

0x2004_6000

Reserved

0x2004_0000

SRAM2
24 Kbytes

0x2003_A000

SRAM1
24 Kbytes

0x2000_0000

Reserved

Ox1FFF_4000

SRAMO
48 Kbytes

0x0050_0000

Reserved

0x0040_2000

CR trimming

0x0040_0000

Security

0x000C_0000

Reserved

0x0000_0000

MainFlash
768 Kbytes

MB9BF466M/N/R

0x2008_0000

0x200C_8000

Reserved

0x200C_0000

WorkFlash
32 Kbytes

0x2004_4000

Reserved

0x2004_0000

SRAM2
16 Kbytes

0x2003_C000

SRAM1
16 Kbytes

0x2000_0000

Reserved

Ox1FFF_8000

SRAMO
32 Kbytes

0x0050_0000

Reserved

0x0040_2000

CR trimming

0x0040_0000

Security

0x0008_0000

Reserved

0x0000_0000

MainFlash
512 Kbytes
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» Peripheral Address Map

Start address End address Bus Peripherals
0x4000_0000 0x4000_OFFF AHB MainFlash I/F register
0x4000_1000 0x4000_FFFF Reserved
0x4001_0000 0x4001_OFFF Clock/Reset Control
0x4001_1000 0x4001_1FFF Hardware Watchdog timer
0x4001_2000 0x4001_2FFF Software Watchdog timer
0x4001_3000 0x4001_4FFF APBO Reserved
0x4001_5000 0x4001_5FFF Dual-Timer
0x4001_6000 0x4001_FFFF Reserved
0x4002_0000 0x4002_OFFF Multi-function timer unit0
0x4002_1000 0x4002_1FFF Multi-function timer unitl
0x4002_2000 0x4003_FFFF Reserved
0x4002_4000 0x4002_4FFF PPG
0x4002_5000 0x4002_5FFF Base Timer
0x4002_6000 0x4002_6FFF APBL Quadrature Position/Revolution Counter
0x4002_7000 0x4002_7FFF AJD Converter
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_4FFF Reserved
0x4003_3000 0x4003_3FFF D/A Converter
0x4003_4000 0x4003_4FFF Reserved
0x4003_5000 0x4003_57FF Low Voltage Detector
0x4003_5800 0x4003_5FFF Deep standby mode Controller
0x4003_6000 0x4003_6FFF Reserved
0x4003_7000 0x4003_7FFF APB2 | CAN prescaler
0x4003_8000 0x4003_8FFF Multi-function serial Interface
0x4003_9000 0x4003_9FFF CRC
0x4003_A000 0x4003_AFFF Watch Counter
0x4003_B000 0x4003_BFFF RTC/Port Ctrl
0x4003_C000 0x4003_COFF Low-speed CR Prescaler
0x4003_C100 0x4003_C7FF Peripheral Clock Gating
0x4003_C800 0x4003_EFFF Reserved
0x4003_F000 0x4003_FFFF External Memory interface
0x4004_0000 0x4005_FFFF Reserved
0x4006_0000 0x4006_OFFF DMAC register
0x4006_1000 0x4006_1FFF DSTC register
0x4006_2000 0x4006_2FFF CAN ch.0
0x4006_3000 0x4006_3FFF CAN ch.1
0x4006_4000 0x4006_DFFF AHB Reserved
0x4006_E000 0x4006_EFFF SD-Card I/F
0x4006_F000 0x4006_FFFF GPIO
0x4006_7000 Ox41FF_FFFF Reserved
0x200E_0000 0x200E_FFFF WorkFlash I/F register
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B 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 the standby pin level setting bit (SPL) in the standby mode control register
(STB_CTL) is set to "0".

+ SPL=1
This is the status that the standby pin level setting bit (SPL) in the 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 cannot be used. Internal input is fixed at "L".

- Hi-Z
Indicates that the pin 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 operating, the 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.

+ GPIO selected
In Deep standby mode, pins switch to the general-purpose 1/0 port.

+ Setting prohibition
Prohibition of a setting by specification limitation.
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- List of Pin Status

MB9B460R Series

Power-on Device Return from
reset or INITX internal Run mode TIMER mode, Deep standby RTC Dee
g low-voltage | input reset or SLEEP RTC mode, or mode or Deep standby standg
2 detection state mode state STOP mode state STOP mode state Y
" . state mode state
3| Function state
S
g group
'DE_ Power Power supply Power Power supply Power supply Power
supply stable supply stable stable supply
unstable stable stable
- INITX=0 | INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
. GPIO .
Maintain | Maintain Hi-2/ selected Hi-2/
GPIO Setting | Setting | Setting revious revious Internal Internal Internal GPIO
selected disabled |disabled | disabled P P input fixed | . . input fixed | selected
state state e input fixed i
at"0 o at"0
at"0
Main crystal
A .
oscillator
input pin
E?(ltjerzall Input Input Input Input Input Input Input Input Input
. enabled | enabled | enabled | enabled enabled enabled enabled enabled enabled
main clock
input
selected
Maintain | Maintain | 2/ sj:(:toed Hi-Z]
GPIO Setting | Setting | Setting revious revious Internal Internal Internal GPIO
selected | disabled |disabled | disabled| P P input fixed | % Finput fixed | selected
state state o input fixed i
at"0 o at"0
at"0
External . - Hi-Z L Hi-Z -
.te a . . . Maintain | Maintain / Maintain / Maintain
main clock Setting | Setting | Setting revious revious Internal revious Internal revious
input disabled |disabled | disabled | P input fixed | " input fixed | ©
state state i state o state
B selected at"0 at"0
Maintain | Maintain | Maintain | Maintain | Maintain | Maintain
Hi-Z / previous | previous | previous | previous | previous | previous
Internal | Hi-Z/ | Hi-Z/ |state/When | state/When | state/When | state/When | state/When | state/When
Main crystal input Internal | Internal | oscillation | oscillation | oscillation | oscillation | oscillation | oscillation
oscillator fixedat | input | input | stops*!, | stops*!, | stops*!, | stops*!, | stops*!, | stops*,
output pin 0"/ fixed fixed Hi-Z / Hi-Z/ Hi-Z / Hi-Z / Hi-Z / Hi-Z/
orlnput | at"0" | at"0" Internal Internal Internal Internal Internal Internal
enable input fixed | input fixed | input fixed | input fixed | input fixed | input fixed
at"0" at"0" at"0" at"0" at"0" at"0"
INITX Pull-up / |Pull-up /|Pull-up /| Pull-up/ | Pull-up/ | Pull-up/ | Pull-up/ | Pull-up/ | Pull-up/
C inout bin Input Input Input Input Input Input Input Input Input
putp enabled | enabled | enabled | enabled enabled enabled enabled enabled enabled
b Mode Input Input Input Input Input Input Input Input Input
input pin enabled | enabled | enabled | enabled enabled enabled enabled enabled enabled
Mode Input Input Input Input Input Input Input Input Input
input pin enabled | enabled | enabled | enabled enabled enabled enabled enabled enabled
E . . . Maintain | Maintain Hi-Z / Hi-Z /
GPIO Setting | Setting | Setting revious revious Inout GPIO Inout GPIO
selected disabled |disabled | disabled P P P selected P selected
state state enabled enabled
(o0}
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Power-on Device Return from
reset or INITX internal Run mode TIMER mode, Deep standby RTC Dee
g low-voltage | input reset | O SLEEP RTC mode, or mode or Deep standby standg
2 detection state mode state STOP mode state STOP mode state y
" . state mode state
3| Function state
S
g group
£ Power Power Power
o Power supply Power supply Power supply
supply supply supply
unstable stable stable stable stable stable
- INITX=0 | INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
. . . Maintain
NMIX Setting | Setting | Setting revious
selected disabled |disabled | disabled P
state
R r Hi-Z / GPIO
esource Maintain | Maintain WKUP selected
F other than revious revious Hi-z / input WKUP
above Hi-z/ | Hiz/ | P P P input
. state state Internal enabled
selected Hi-Z Input Input . ] enabled
enabled | enabled input fixed Maintain
GPIO at"0" r:vioaus
selected P
state
JTAG Pull-up /| Pull-up / Maintain | Maintain | Maintain | Maintain
selected Hi-z Input Input previous | previous | previous | previous
enabled | enabled o L state state state state
Maintain | Maintain
G previous | previous Hi-Z / Ciplod Hi-Z /
. . . selecte
GPIO Setting | Setting | Setting state state Internal | " | Internal GPIO
selected disabled |disabled | disabled input fixed | . . input fixed | selected
i input fixed o
at"0 o at"o
at"0
ITAG Pull-up /{Pull-up / Maintain | Maintain | Maintain | Maintain
selected Hi-Z Input Input previous | previous | previous | previous
enabled | enabled state state state state
Resource Maintain | Maintain
H | other than previous | previous Hi-Z / sj;:toed Hi-z /
above Setting | Setting | Setting state state Internal | | Internal GPIO
selected disabled |disabled |disabled input fixed | . . input fixed | selected
i input fixed o
GPIO at"0 o at"o
at"0
selected
Resource . GPIO .
. . - L Hi-z/ Hi-zZ /
Hi-Z Hi-Z Maintain | Maintain
selected . / / 2 _ta a _ta Internal selected Internal GPIO
| Hi-Z Input Input previous previous inout fixed Internal inout fixed | selected
GPIO enabled | enabled state state P . input fixed P .
selected at"0 e at"0
at"0
Analo . . .
g Setting | Setting | Setting
output . . . *2 *3
disabled |disabled |disabled
selected GPIO Hi-Z /
Resource Maintain selected
J | other than revious Hi-z / Internal Internal GPIO
Hi-Z/ | Hi-Z/ P Maintain ! . . input fixed | selected
above . state . Internal | input fixed i
Hi-Z Input | Input previous | . . ey at"0
selected enabled | enabled state input fixed | at"0
GPIO at"0"
selected
(o0}
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Power-on Device Return from
reset or INITX internal Run mode TIMER mode, Deep standby RTC Dee
g low-voltage | input reset | O SLEEP RTC mode, or mode or Deep standby standg
2 detection state mode state STOP mode state STOP mode state y
" . state mode state
3 Function state
5
g group
£ Power Power Power
o Power supply Power supply Power supply
supply stable supply stable stable supply
unstable stable stable
- INITX=0 [ INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
External -
. . . . Maintain
interrupt Setting | Setting | Setting revious
enabled disabled |disabled | disabled P
state GPIO .
selected N L Hi-Z/
Maintain | Maintain selected
K Resource previous | previous Internal Internal GPIO
i- . . input fixed | selected
other than Hi-z/ | Hi-Z/ state state Hi-Z/ input fixed npu N ',),(
above . Internal e at"0
Hi-Z Input Input . . at"0
selected enabled | enabled input fixed
GPIO at"0"
selected
M-zl W20 | wizr | owizr | owizs | Hizs | Hiez)
Internal | Internal
input input Internal Internal Internal Internal Internal Internal
. . . input fixed | input fixed | input fixed | input fixed | input fixed | input fixed
Analog input . fixedat | fixedat
g1nb Hiz | | oeaat | TIXe at"o"/ | at"o"/ | a0/ | at0"/ | at0"/ | at"0"/
selected 0"/ 0"/
Analoa | Analo Analog Analog Analog Analog Analog Analog
in utg in utg input input input input input input
L P P enabled enabled enabled enabled enabled enabled
enabled | enabled
Resource
. Pl .
other than Maintain | Maintain | 2/ sjectoed Hi-Z/
above Setting | Setting | Setting revious revious Internal Internal Internal GPIO
selected disabled |disabled | disabled P P input fixed | . . input fixed | selected
state state o input fixed i
GPIO at"0 . at"o
at"0
selected
HI-Z/ | W20 o iz | wizr | Wiz | Wiz | Hizi
Internal | Internal
input input Internal Internal Internal Internal Internal Internal
. . . input fixed | input fixed | input fixed | input fixed | input fixed | input fixed
Analog input | . fixed | fixed |, | R
Hi-Z at"0"/ at"0"/ at"0"/ at"0"/ at"0"/ at"0"/
selected at"0"/ | at"0"/
Analoa | Analo Analog Analog Analog Analog Analog Analog
in utg in utg input input input input input input
P P enabled enabled enabled enabled enabled enabled
enabled | enabled
M E xternal Maintain
interrupt .
enabled previous
state GPIO .
selected Maintain | Maintain selected Hi-Z/
Resource Setting | Setting | Setting revious revious Internal Internal GPIO
other than | disabled | disabled | disabled | P Hi-z/ | e out fixed | selected
state state input fixed o
above Internal . at"0
. . at"0
selected input fixed
GPIO at"0"
selected
e8]
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Power-on Device Return from
reset or INITX internal Run mode TIMER mode, Deep standby RTC Dee
g low-voltage | input reset | O SLEEP RTC mode, or mode or Deep standby standg
2 detection state mode state STOP mode state STOP mode state y
" . state mode state
3 Function state
5
g group
£ Power Power Power
o Power supply Power supply Power supply
supply stable supply stable stable supply
unstable stable stable
- INITX=0 [ INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Hi-Z Hi-Z . . . . . .
/ / Hi-Z/ Hi-Z / Hi-Z / Hi-Z / Hi-Z/ Hi-Z/
Internal | Internal
inout inout Internal Internal Internal Internal Internal Internal
_ P NPUL | input fixed | input fixed | input fixed | input fixed | input fixed | input fixed
Analog input . fixed fixed e . . o o i
Hi-Z at"0"/ at"0"/ at"0"/ at"0"/ at"0"/ at"0"/
selected at"0"/ | at"0"/
Analoa | Analo Analog Analog Analog Analog Analog Analog
in utg in utg input input input input input input
P P enabled enabled enabled enabled enabled enabled
N enabled | enabled
Trace Trace
|
selected output GPIO _
Resource Maintain | Maintain selected Hi-2/
other than Setting | Setting | Setting revious revious Hi-Z/ Internal Internal GPIO
above disabled |disabled |disabled P P Internal | . . input fixed | selected
state state . . input fixed .
selected input fixed at 0" at"0
GPIO at"0"
selected
i- Hi-Z . . . . . .
M-zl W20 o | wizr | owizr | owizs | Mz | Hiez)
Internal | Internal
inout inout Internal Internal Internal Internal Internal Internal
. _p _p input fixed | input fixed | input fixed | input fixed | input fixed | input fixed
Analog input . fixed fixed i o~ o e o i
Hi-Z at"0"/ at"0"/ at"0"/ at"0"/ at"0"/ at"0"/
selected at"0"/ | at"0"/
Analoa | Analo Analog Analog Analog Analog Analog Analog
in utg in utg input input input input input input
P P enabled enabled enabled enabled enabled enabled
enabled | enabled
Trace Trace
o selected output
External L
interrupt Maintain
P previous GPIO .
enabled Maintain | Maintain state selected Hi-z
selected Setting | Setting | Setting revious revious Internal Internal GPIO
Resource | disabled |disabled | disabled | P P IMEMMAL Gt fixed | selected
state state . input fixed i
other than Hi-z / at 0" at"0
above Internal
selected input fixed
GPIO at"0"
selected
e8]
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Power-on Device Return from
reset or INITX internal Run mode TIMER mode, Deep standby RTC Dee
g low-voltage | input reset | O SLEEP RTC mode, or mode or Deep standby standg
2 detection state mode state STOP mode state STOP mode state y
" . state mode state
2| Function state
S
g group
£ Power Power Power
o Power supply Power supply Power supply
supply supply supply
unstable stable stable stable stable stable
- INITX=0 | INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=0 SPL=1 -
Hi-Z Hi-Z . . . . .
Im'em; Im'em; Hi-z/ | Hi-z/ Hi-Z/ | Hi-Z/ | Hi-Z/
input input Internal Internal Internal Internal Internal Internal
. . . input fixed | input fixed | input fixed | input fixed | input fixed | input fixed
Anal . f f t
nalog input Hi-Z |')'<e:1at |'>'<e'f1a at"0"/ at"0"/ at"0"/ at"0"/ at"0"/
selected 0"/ 0"/
Analoa | Analo Analog Analog Analog Analog Analog Analog
in utg in utg input input input input input
P P enabled enabled enabled enabled enabled enabled
enabled | enabled
- Hi-Z /
| e
enabled P P input
enabled
Maintain | Maintain enabled
Resource Setting | Setting | Setting revious revious GPIO GPIO
other than | disabled | disabled | disabled | " P Hi-z/ | selected
state state selected
above Internal
. . Internal | . .
selected input fixed | . . input fixed
input fixed o
GPIO o at"0
at"0
selected
Hi-Z /
WKUP WKUP WKUP
enabled nput input
. . . Maintai |
Setting | Setting | Setting rz:?i:lzz enabled enabled
External disabled |disabled |disabled P
| ks brevious | provious
selected P P Hi-Z/ selected
state state selected
Resource Internal
other than Internal input fixed
Hi-Z/ | Hi-Z/ input fixed | PO X
above . . at"0
Hi-Z Input Input . . at"0
selected enabled | enabled input fixed
GPIO
selected
Hi-z/ | Hi-Z/ | Maintain | Maintain sj:(:toed Hi-2/
GPIO . . . Internal GPIO
R Hi-Z Input Input previous | previous | . . Internal | . .
selected input fixed | . . input fixed | selected
enabled | enabled state state input fixed at 0"
at"o"
(o0}
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*1 : Oscillation is stopped at Sub timer mode, sub CR timer mode, RTC mode, STOP mode, Deep standby RTC mode,
and Deep standby STOP mode.

*2 : Maintain previous state at timer mode. GP1O selected Internal input fixed at "0" at RTC mode, STOP mode.
*3 : Maintain previous state at timer mode. Hi-Z/Internal input fixed at "0" at RTC mode, STOP mode.

)
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Return Return
Q Device [Run mode Deep standby from from
o
> PVBAT INITX internal |or SLEEP TIMER mode, RTC mode or Deep Deep VBAT VBAT
ower-on| input RTC mode, or RTC
@ reset state reset mode STOP mode state standby STOP mode | standby mode statd RTC
8 | Functi state state state mode mode
@ | Functon state state
= | group
S
'<Tt Power Power Power Power | Power
) supply [Power supply stable| supply | Power supply stable | Power supply stable | supply jupply stabl| supply
> unstable stable stable stable
- INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1 - -
- - - - SPL=0 SPL=1 SPL=0 SPL=1 - - -
. GPIO .
— - Hi-Z / Hi-zZ /
GPIO Setting | Setting | Setting Mrg:ztoadg I\/::;ilr:ga:lg Internal ?ﬁltz(r:;z(: Internal GPIO Setting )
selected | disabled | disabled | disabled pstate pstate input fixed inout fixed input fixed | selected | prohibition
at"0" put 1Ix at"0"
at"0
Sub crystal
S| oscillator
"g(utéfr:gll Input Input Input Input Input Input Input Input Input mzcﬁ:g ngaljg
sub clock enabled | enabled | enabled | enabled | enabled enabled enabled enabled enabled state state
input
selected
. GPIO .
. A Hi-Z / Hi-Z /
GPIO Setting | Setting | Setting N'I’gilr:toadg IV:zU:gan Internal Tﬁlteefgﬁ Internal GPIO Setting )
selected | disabled | disabled | disabled | ° P input fixed | . - input fixed | selected | prohibition
state state input fixed
at 0" Tix at 0"
at"0
External S - Hi-Z / S Hi-Z/ o - S
sub clock | Setting Setting Setting Mam_tam Malr!taln Internal Mam_tam Internal Malr!taln Maln_taln Mam_tam
: : - - previous | previous | . - previous | . ; previous | previous | previous
input disabled | disabled | disabled input fixed input fixed
state state e state el state state state
selected at"0 at"0
T Maintain | Maintain | Maintain | Maintain | Maintain
Hi-Z/ previous | previous | previous | previous | previous
Internal Hi-Z/ Hi-Z / state/When | state/When | state/When | state/\When |state/When
Sub crystal | input Internal | Internal | Maintain | oscillation | oscillation | oscillation | oscillation | oscillation| Maintain | Maintain
oscillator | fixed at input input | previous | stops*, stops*, stops*, stops*, stops*, | previous | previous
output pin "0"/ fixed fixed state Hi-zZ/ Hi-Z / Hi-z/ Hi-z/ Hi-z/ state state
or Input at"0" at"0" Internal Internal Internal Internal Internal
enable input fixed | input fixed | input fixed | input fixed |input fixed
at"0" at"0" at"0" at"0" at"0"
Resource
selected Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain |Maintain
U Hi-z previous | previous | previous | previous | previous | previous | previous | previous | previous |previous
GPIO state state state state state state state state state state
selected
*: Oscillation is stopped at STOP mode and Deep standby STOP mode.
2
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B ELECTRICAL CHARACTERISTICS

1. Absolute Maximum Ratings

PRELIMINARY

Rating

*

*2 . Ve must not drop below Vgs - 0.5V.
*3 . Vpar Must not drop below Vgs - 0.5V.

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

Parameter Symbol Min Max Unit Remarks
Power supply voltage *" *? Vee Vss - 0.5 Vgs + 6.5 \Y;
Power supply voltage (VBAT) ** *3 Vear Vgs- 0.5 Vs + 6.5 \Y
Analog power supply voltage ** ** AVce Vss-0.5 Vgs + 6.5 \Y/
Analog reference voltage ** ** AVRH | Vg-05 Vgs + 6.5 \Y;
VCC + 05
Input voltage ** Vv, Vss-05 (<6.5V) M
Vss - 0.5 Vss + 6.5 \Y/ 5V tolerant
Analog pin input voltage ** Via Vss- 0.5 A(\;Cg;\(/))s \Y
Output voltage ** Vo Vs - 0.5 \(/206;8/)5 Vv
10 mA | 4mAtype
o . 5 20 mA | 8mAtype
L" level maximum output current loL - 20 mA | 12mA type
22.4 mA | I°CFm+
4 mA | 4mAtype
- %6 8 mA | 8mA type
L" level average output current loLav - 12 mA | 12mA type
20 mA | I°C Fm+
"L" level total maximum output current >loL - 100 mA
"L" level total maximum output current *7 Y loLay - 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 current *° lonav - -8 mA | 8mAtype
-12 mA | 12mAtype
"H" level total maximum output current >lon - -100 mA
"H" level total average output current *’ > lomav - -50 mA
Storage temperature Tsto -55 + 150 °C

*4 . Ensure that the voltage does not exceed V¢ + 0.5V, for example, when the power is turned on.
*5 . The maximum output current is defined as the value of the peak current flowing through any one of the

corresponding pins.

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

corresponding pins for a 100ms period.

*7 . The total average output current is defined as the average current value flowing through all of

corresponding pins for a 100ms.

<WARNING>

Semiconductor devices may be permanently damaged by application of stress (including, without limitation,

voltage, current or temperature) in excess of absolute maximum ratings.

Do not exceed any of these ratings.

72

(o0}
FUJITSU

DS709-00002-0v01-E




PRELIMINARY
T,

MB9B460R Series

2. Recommended Operating Conditions

Parameter Symbol | Conditions . Value Unit | Remarks
Min Max
Power supply voltage Vce - 2.7 55 \Y
Power supply voltage (VBAT) Vear - 2.7 5.5 \Y
Analog power supply voltage AVcc - 2.7 55 V. | AVce=Vc
Analog reference voltage AVRH - AVsg AVc \Y/
Operating Junction temperature Tj - -40 +125 °C
temperature | Ambient temperature Ta - -40 * °C

*:  The maximum temperature of the ambient temperature (Ta) can guarantee a range that does not exceed the
junction temperature (Tj).
The calculation formula of the ambient temperature (Ta) is shown below.

Ta(Max) = Tj(Max) - Pd(Max) x 6ja

Pd :Power dissipation (W)
0ja :Package thermal resistance (°C/W)

Pd (Max) = Vcc X lec (Max) + Z (lo.xVor) + X ((Vee-Vow) % (- low))
lo :"L" level output current
loy :"H" level output current
Voo :"L" level output voltage
Voy : "H" level output voltage

Package thermal resistance and maximum permissible power for each package are shown below.
The operation is guaranteed maximum permissible power or less for semiconductor devices.

e Table for package thermal resistance and maximum permissible power

Thermal Maximum permissible power
Package Printed circuit board | resistance 6ja (mw)
(°C/W) Ta=+85°C Ta=+105°C

FPT-80P-M37 Single-layered both sides 60 667 333
(0.5mm pitch) 4 layers 39 1026 513
FPT-80P-M40 Single-layered both sides 58 690 335
(0.65mm pitch) 4 layers 38 1053 526
FPT-100P-M23 Single-layered both sides 57 702 351
(0.5mm pitch) 4 layers 38 1053 526
FPT-100P-M36 Single-layered both sides 48 833 417
(0.65mm pitch) 4 layers 34 1177 588
FPT-120P-M37 Single-layered both sides 62 645 323
(0.5mm pitch) 4 layers 43 930 465
BGA-112P-M05 Single-layered both sides - - -

(0.5mm pitch) 4 layers 40 1000 500
BGA-144P-M10 Single-layered both sides - - -

(0.5mm pitch) 4 layers 40 1000 500
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<WARNING>

The recommended operating conditions are required in order to ensure the normal operation of the
semiconductor device. All of the device's electrical characteristics are warranted when the device is
operated under these conditions.

Any use of semiconductor devices will be under their recommended operating condition.

Operation under any conditions other than these conditions may adversely affect reliability of device and
could result in device failure.

No warranty is made with respect to any use, operating conditions or combinations not represented on this
data sheet. If you are considering application under any conditions other than listed herein, please contact
sales representatives beforehand.

¢ Calculation method of power dissipation (Pd)

The power dissipation is shown in the following formula.

Pd =Vce % lec + Z (low X Vo) + Z ((Vee-Von) X (-lon))

lo. :"L" level output current
loy :"H" level output current
VoL : "L" level output voltage
Von : "H" level output voltage

lcc is a current consumed in device.
It can be analyzed as follows.

ICC = ICC(INT) + Zlcc(lO)

Icc(INT) : Current consumed in internal logic and memory, etc. through regulator
Zlec(I0) : Sum of current (I/0O switching current) consumed in output pin

For lcc (INT), it can be anticipated by "(1) Current Rating" in "3. DC Characteristics” (This rating value
does not include Icc (10) for a value at pin fixed).

For Icc (10), it depends on system used by customers.

The calculation formula is shown below.

lcc(10) = (Cint + Cexr) X Ve X fsw
Cint : Pininternal load capacitance
Cext : External load capacitance of output pin
fsw : Pin switching frequency

Parameter Symbol Conditions Capacitance value
Pin i | load 4mA type 1.93pF
in internal loa
capacitance Cinr 8mA type 3.45pF
12mAtype 3.42pF

Calculate Icc (Max) as follows when the power dissipation can be evaluated by yourself.
(1) Measure current value lcc (Typ) at normal temperature (+25°C).
(2) Add maximum leak current value I (leak_max) at operating on a value in (1).

|C0(MaX) = ICC(Typ) + |Cc(|eak_maX)

Parameter Symbol Conditions Current value
Maximum leak current at 1) = +125°C 45.5mA
operatin Icc(leak_max) Tj =+105°C 26.8mA
perating Tj = +85°C 16.2mA
2
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e Current explanation diagram

Vee Pd = VceXlee + Z(louxVol) + Z((Vee-Vor)*(— low))
ICC = |Cc(|NT) + ZICC(IO)
lec | (A

Flash

Logic

RAM

F

©
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3. DC Characteristics
(1) Current Rating

Parameter| Symbol nzme Conditions | Frequency** Typylallljv?ax*z Unit Remarks
160MHz 54 TBD
144MHz 49 TBD
120MHz 41 TBD
100MHz 35 TBD *3
80MHz 28 TBD mA When all
60MHz 22 TBD peripheral
40MHz 16 TBD clocks are ON
20MHz 8.9 TBD

Power Normal 8MHz 51 TBD

supply lec VCC | operation*>"™® AMHz 38 | TBD

current (PLL) 160MHz 34 | TBD
144MHz 31 TBD
120MHz 26 TBD
100MHz 22 TBD *3
80MHz 18 TBD mA When all
60MHz 14 TBD peripheral
40MHz 10 TBD clocks are OFF
20MHz 6.2 TBD
8MHz 3.8 TBD
4MHz 3.1 TBD

Pin i ; Value .

Parameter| Symbol name Conditions | Frequency* Typ* | Max Unit Remarks
160MHz 74 TBD
144MHz 68 TBD
120MHz 59 TBD
100MHz 52 TBD *3
80MHz 44 TBD mA When all
60MHz 36 TBD peripheral
40MHz 27 TBD clocks are ON
20MHz 17 TBD

Power Normal 8MHz 8.3 TBD

supply lec vCcC operation*® AMHz 54 | TBD

current (PLL) 160MHz 51 | TBD
144MHz 47 TBD
120MHz 42 TBD
100MHz 37 TBD *3
80MHz 33 TBD mA When all
60MHz 28 TBD peripheral
40MHz 21 TBD clocks are OFF
20MHz 13 TBD
8MHz 6.9 TBD
4MHz 4.6 TBD

*1: Ta=+25°C, Vc=3.3V

*2: Tj=+125°C, Vc=5.5V

*3: When all ports are fixed.

*4: Frequency is a value of HCLK. PCLK0=PCLK1=PCLK2=HCLK/2

*5: When operating flash accelerator mode and trace buffer function (FRWTR.RWT = 10, FBFCR.BE = 1)
*6: Data access is nothing to MainFlash memory

*7: Frequency is a value of HCLK. PCLKO=PCLK2=HCLK/2, PCLK1=HCLK

*8: When stopping flash accelerator mode and trace buffer function (FRWTR.RWT = 10, FBFCR.BE = 0)

©
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i - x4 Value .
Parameter| Symbol Pin Conditions Frequency Unit | Remarks
72MHz 46 TBD
60MHz 40 TBD
48MHz 33 TBD *3
36MHz 27 TBD mA When all
24MHz 19 TBD peripheral
12MHz 1 TBD clocks are ON
Power Normal 8MHz 85 | TBD
supply lcc | VCC | operation*® 4MHz 55 | TBD
current (PLL) 72MHz 33 | TBD
60MHz 29 TBD
48MHz 25 TBD *3
36MHz 20 TBD mA When all
24MHz 15 TBD peripheral
12MHz 9.2 TBD clocks are OFF
8MHz 6.9 TBD
4MHz 4.6 TBD
*1: Ta=+25°C, Vc=3.3V
*2: Tj=+125°C, Vc=5.5V
*3: When all ports are fixed.
*4: Frequency is a value of HCLK. PCLK0=PCLK1=PCLK2=HCLK
*5: When 0 wait-cycle mode (FRWTR.RWT =00, FSYNDN.SD = 00)
Parameter| Symbol Pin Conditions | Frequency** Value Unit Remarks
name Typ*' | Max**
*3
When all
Normal 33 TBD mA peripheral clocks
operation*® are ON
(built-in 4MHz *3
high-speed CR) 28 TBD mA Wh_en all
peripheral clocks
are OFF
*3
064 | TBD | ma |Whenall
peripheral clocks
Power Normal are ON
supply lec vCC operation*® 32kHz e
current (sub oscillation) When all
0.56 | TBD mA .
peripheral clocks
are OFF
*3
When all
Normal 064 | TBD mA peripheral clocks
operation*® are ON
(built-in 100kHz *3
low-speed CR) 058 | TBD mA Wh_en all
peripheral clocks
are OFF

*1: Ta=+25°C, Vc=3.3V

*2: Tj=+125°C, Vc=5.5V

*3: When all ports are fixed.
*4: Frequency is a value of HCLK. PCLK0=PCLK1=PCLK2=HCLK/2
*5: When 0 wait-cycle mode (FRWTR.RWT = 00, FSYNDN.SD = 000)
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Parameter| Symbol Pin Conditions | Frequency** Vlalue 51 Unit Remarks
name Typ*" | Max*
160MHz 35 TBD
144MHz 32 TBD
120MHz 27 TBD
100MHz 23 TBD *3
80MHz 19 TBD mA When all
60MHz 15 TBD peripheral clocks
40MHz 11 TBD are ON
20MHz 6.5 TBD
Power SLEEP iMﬂ; g’é igg
supply lees VCC operation :
current (PLL) 160MHz 16 | TBD
144MHz 14 TBD
120MHz 12 TBD
100MHz 11 TBD *3
80MHz 9.0 TBD mA When all
60MHz 7.4 TBD peripheral clocks
40MHz 5.6 TBD are OFF
20MHz 3.9 TBD
8MHz 2.9 TBD
4MHz 2.6 TBD
Parameter| Symbol Pin Conditions | Frequency*® Vlalue 51 Unit Remarks
name Typ*" | Max*
72MHz 22 TBD
60MHz 19 TBD
48MHz 16 | TBD *3
36MHz 12 TBD mA When all
24MHz 90 | TBD peripheral clocks
12MHz 58 | TBD are ON
Power SLEEP 8MHz 46 | TBD
supply lccs | VCC | operation 4MHz 36 | TBD
current (PLL) 72MHz 9.5 TBD
60MHz 8.3 TBD
48MHz 7.1 TBD *3
36MHz 5.8 TBD mA When all
24MHz 4.6 TBD peripheral clocks
12MHz 3.5 TBD are OFF
8MHz 3.0 TBD
4MHz 2.7 TBD

*1: Ta=+25°C, Vc=3.3V

*2: Tj=+125°C, V¢c=5.5V

*3: When all ports are fixed.

*4: Frequency is a value of HCLK. PCLK0=PCLK1=PCLK2=HCLK/2
*5: Frequency is a value of HCLK. PCLK0=PCLK1=PCLK2=HCLK

©
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Parameter| Symbol Pin Conditions | Frequency** Vlalue 51 Unit Remarks
name Typ*" | Max*
*3
When all
SLEEP 15 TBD | mA peripheral clocks
operation are ON
(built-in 4MHz *3
high-speed CR) 10 180 | mA Wh.en all
peripheral clocks
are OFF
*3
0.59 | TBD | mA V\gr]ie%:rlgl clocks
Power SLEEP Zre gN
supply lces VCC operation 32kHz 3
current (sub oscillation) When all
0.51 | TBD mA .
peripheral clocks
are OFF
*3
When all
SLEEP 061 | TBD | mA peripheral clocks
operation are ON
(built-in 100kHz *3
low-speed CR) 053 | TBD | mA Wh_en all
peripheral clocks
are OFF

*1: Ta=+25°C, Vc=3.3V
*2: Tj=+125°C, V¢c=5.5V
*3: When all ports are fixed.
*4: Frequency is a value of HCLK. PCLK0=PCLK1=PCLK2=HCLK/2
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Parameter | Symbol Pin Conditions | Frequency Vfllue 71 Unit | Remarks
name Typ*” | Max*
*3, *4
033 | TBD | mA | " 0o
*3, *4
leen STOP mode - - TBD mA Tam+85°C
*3, *4
"~ | TBD | MA | ra=s105°C
*3 *4
070 | TBD | mA T
TIMER mode Ig':js c
(built-in 4MHz - TBD | mA oo
high-speed CR) Ig_:f >C
"~ | TBD | MA | ra=si05°C
* *
0.33 | TBD mA T2L+L;5°C
Power —
TIMER mode *3, *4
supply lect vee (sub oscillation) 32kHz i TBD | MA | igseC
current e
- | TBD | MA Irasvi05°C
*3 *4
034 | TBD | mA [>T .
TIMER mode Ig_:j =
(built-in 100kHz - TBD | MA |l ecec
low-speed CR) *3_* 4
- | TBD | MA rasvi0s°C
* *
033 | TBD | mA Tz,:+‘;5° c
RTC mode *3, *4
lecr (sub oscillation) 32kHz i TBD | mA |1 igsec
*3, *4
"~ | TBD ] ™ Iamta0soc
*1: Vee=3.3V
*2:Vcc=5.5V

*3: When all ports are fixed.

*4: When LVD is off
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Parameter| Symbol Pin Conditions | Frequency Vlalue -1 Unit | Remarks
name Typ*" | Max*
29 TBD A 3,4
Deep standby K Ta=+25°C
STOP mode *3, %4
(When RAM - | TBD | BA nliesec
is off) *3 *4
"~ | TBD | WA aiiiosec
lcchp - *3 %4
Deep standby 48 TBD HA Ta=+25°C
STOP mode *3, %4
(When RAM i TBD WA | rasigsec
is on) *3 x4
"~ | TBP | WA qamiiosec
vCe —
Deep standby 29 TBD HA Ta=+25°C
RTC mode *3, %4
(When RAM ) TBD | A 1l igsec
i *Q *
Power Is off) . | TBD | wA |24
Ta=+105°C
SUppIy lccrp 32kHz *3 %4
current Deep standby 48 TBD nA Ta=+25°C
RTC mode *3, %4
(When RAM "~ | TBD | BA iigsec
is on) *3, %4
"~ | TBD | WA atsiosc
*3, %4
0015 | TBD | pA | roc
*3, %4
RTC stop - TBD pA Ta=+85°C
*3 *4
- TBD | pA :
Ta=+105°C
ICCVBAT VBAT - *3 %/
153 | TBD | pA |l oo
RTC *3, *4
operation i TBD WA | rasigsec
*3’ *4
- | TBD | WA qamiiosc
*1: Vee=3.3V
*2:Vce=5.5V

*3: When all ports are fixed.
*4: When LVD is off
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Parameter | Symbol |Pin name| Conditions . Value Unit Remarks
Min | Typ | Max

Low-voltage
detection
circuit (LVD) lecivp At operation - 4 7 pA
power supply
current

Main flash
memory | VCC At

write/erase CCFLASH Write/Erase
current

Work flash

memory At

write/erase locwrLash Write/Erase | | 10| 136 | mA
current

For occurrence of
interrupt

o Peripheral current dissipation

sgls(:gﬁw Peripheral Unit 4c|)3requeré(c:)y (MHzl)GO Unit Remarks
HCLK GPIO All ports 0.22 0.43 0.85 mA
DMAC - 0.74 1.48 2.88
DSTC - 0.32 0.61 1.17
External bus I/F - 0.14 0.27 0.55
SD card I/F - 0.93 1.81 3.63
CAN 1ch. 0.02 0.06 0.11
Base timer 4ch. 0.16 0.34 0.66
M“t'i“n;(:‘;fpcgic‘;”a' luniti4ch. | 055 | 1.09 | 217
PCLK1 Quadrature mA
position/Revolution lunit 0.04 0.09 0.17
counter
A/IDC lunit 0.20 0.39 0.78
PCLK2 Muli-function serial 1ch. 0.31 0.62 - mA
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(Ve = AVec = 2.7V 10 5.5V, Vg = AVgs = 0V)

Value

Parameter |Symbol| Pin name Conditions _ Unit|Remarks
Min Typ Max
CMOS
hysteresis . Veex08 | - | Vee+03 | V
"H" level Input pin,
input voltage MDO, MD1
(hysteresis Viks | 5V tolerant - Vex0.8 - | Vgs+55 | V
) input pin
input) .
Input pin
doubled as - Vex0.7 - Vss+55 | V
I°C Fm+
CMOS
I:]yStere.SIS - Vss -0.3 - VCCXO.Z Vv
"L" level input Input pin,
voltage MDO, MD1
(hysteresis Vis | 5V tolerant - Vgs- 0.3 - | Veex02 | V
) input pin
input) -
Input pin
doubled as - Vss - Veex03 | V
I°C Fm+
Vee 245V,
lon =-4mA
4mA type Ve - 0.5 - V, \Y
typ Ve <45V cc cc
lon =-2mA
Ve 245V,
lon = - 8mA
Vou 8mA type Vec <45V Ve - 05 - Vce \Y
"H" level lon = - 4mA
output voltage Ve =245V,
IOH =-12mA
12mA type Vee <45V, Vee-05 - Vee \Y%
lon = - 8MA
The pin YCC-Z44?nX
doubled as OH — Vce-05 - Vee V |AtGPIO
2 Vec <45V,
1°C Fm+
lon = - 3mA
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Parameter |SymbolPin name Conditions . Value Unit |Remarks
Min Typ Max
Vec =45V,
lo, = 4mA
4mAtype Ve <45V, Vss - 0.4 Vv
loL = 2mMA
Vec =45V,
loy = 8MA
8mA type Vec <45V, Vs 0.4 \Y
lon = 4mA
"L" level Vv Vec>4.5Y,
output voltage ot 12mA lo. = 12mA
Vss - 0.4 V
type Vec <45V,
lo. = 8mMA
Ve =45V,
The p|n IOH =4mA At
doubled as \fCC f gSX Vs - 0.4 \Y; GPIO
I1°C Fm+ on = oM .
Vec <55V, At I°C
loy = 20mA Fm+
Input leak
cu[:rent e i j S i *S hA
Pull-up . Vec =45V 25 50 100
resistor value Reu  [Pull-up pin Vee <45V 30 80 200 kQ
Other than
VCC,
Input VBAT,
capacitance Ci VSS, i i S 15 PF
AVCC,
AVSS,
AVRH
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4. AC Characteristics

(1) Main Clock Input Characteristics
(VCC =2.7Vt05.5V, Vgg = OV

i . Value .
Parameter  |Symbol nzme Conditions Min Max Unit Remarks
Ve >4.5V 4 48 MHz When crystal oscillator
Input frequenc E Vec <4.5V 4 20 is connected
put irequency cH Ve > 45V 4 48 MHg | WWhen using external
Ve < 4.5V 4 20 clock
Ve >45V | 20.83 250 When using external
Input clock cycle teyin | X0, sz <45V = 250 S| ook g
X1 .
Input clock pulse ) PwH/tCYLH, 45 55 o When using external
width PwL/tcyLH 0 clock
Input clock rising .
time and falling :CF' - - 5 ns XY:CEE using external
time R
Base clock
- . Fcc - - - 160 MHz (HCLK/FCLK)
crl]oirlgi f(:ser?ar:r(];g Fepo - - - 80 MHz | APBO bus clock*?
quency I Fe, - - - 160 | MHz | APB1 bus clock*?
Feps - - - 80 MHz | APB2 bus clock*?
Base clock
| | _ fevee ’ ) 6.25 ) NS | (HCLK/FCLK)
crl];irlsi gpflza:!:?e tevero - - 12.5 - ns | APBO bus clock*?
yeled teveps | - - 6.25 - ns_ | APBL bus clock*
tevees - - 12.5 - ns | APB2 bus clock*?

*1: For more information about each internal operating clock, see "Chapter:Clock" in "FM4 Family
PERIPHERAL MANUAL".

*2: For about each APB bus which each peripheral is connected to, see "Il BLOCK DIAGRAM" in this data

sheet.
tcyLH
0.8 x Vcc A Sxo.s x Vce / ----- 0.8 x Vce
X0 / [ 0.2 x vee KA 0.2x vee
) PwH M1 PwL >
tcr tcr
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(2) Sub Clock Input Characteristics

PRELIMINARY

(VCC =2.7V105.5V, Vg = OV)

Parameter

Symbol

Pin

Value

Unit

Conditions
name

Min

Typ

Max

Remarks

Input frequency

1/
tevie

Input clock cycle

tevie

Input clock pulse width

32.768

kHz

When crystal
oscillator is
connected

XO0A, -

100

kHz

When using
external clock

X1A

31.25 | ps

When using
external clock

PWH/ tCYLL1

PWL/tCYLL

When using
external clock

0.8 x Vcc
X0A /

teviL

0.8 x Vcc
0.2 x Vcc

----- 0.8 x Vcc
----- 0.2 x Vcc

(3) Built-in CR Oscillation Characteristics

+ Built-in High-speed CR

(Vcc =2.7V1t05.5V, Vg = OV)

» Val .
Parameter |Symbol Conditions . alue Unit Remarks
Min | Typ | Max
Ta=+25°C TBD 4 TBD
Ta=0°Cto+85°C TBD 4 TBD
Ta=-40°Cto+105°C | TBD 4 TBD
Ta =+ 25°C,
Vcc<3.6V TBD 4 TBD When trimming*
Clock frequency Fcru Ta=-20°C to + 85°C, MHz
Vee< 3.6V TBD 4 TBD
Ta=-20°Cto + 105°C,
Vo< 3.6V TBD 4 TBD
Ta=-40°Cto + 105°C,
Veo< 3.6V TBD 4 TBD
Ta=-40°Cto+105°C | TBD | 4 | TBD When not
trimming

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

+ Built-in Low-speed CR

(VCC =2.7V1t05.5V, Vg = OV)

Parameter  |Symbol Condition . Value Unit Remarks
Min | Typ | Max
Clock frequency Fere - 50 100 150 kHz
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(4-1) Operating Conditions of Main PLL (In the case of using main clock for input clock of PLL)
(VCC =2.7V105.5V, Vg = OV)

Value .
Parameter Symbol - Unit Remarks
Min | Typ | Max
PLL oscillation stabilization wait time* i 200 i i s
(LOCK UP time) LocK a
PLL input clock frequency Fppi 4 - 16 MHz
PLL multiplication rate - 13 - 80 multiplier
PLL macro oscillation clock frequency FoLio 200 - 320 MHz

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

(4-2) Operating Conditions of Main PLL (In the case of using built-in high-speed CR clock for input

clock of main PLL)

(Vcc =2.7V1t05.5V, Vg = OV)

Value )
Parameter Symbol - Unit Remarks
Min | Typ | Max
PLL oscillation stabilization wait time* i 200 i i s
(LOCK UP time) LoCK K
PLL input clock frequency Fpii TBD 4 TBD MHz
PLL multiplication rate - TBD - TBD | multiplier
PLL macro oscillation clock frequency Frpiio | TBD - TBD MHz

*: Time from when the PLL starts operating until the oscillation stabilizes.
Note: Make sure to input the built-in high-speed CR that the frequency has been trimmed.

(5) Reset Input Characteristics

(Ve = 2.7V 10 5.5V, Vss = 0V)

Parameter Symbol Pin Condition _ Value Unit | Remarks
name Min Max
Reset input time tiniTx INITX - 500 - ns
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(6) Power-on Reset Timing
(Vcc =2.7V105.5V, Vg = OV)

[ Value :
Parameter Symbol Pin , Unit Remarks
name Min Max
Power supply rising i
time Tr 0 ms
Power supply shut Toff VCC 1 ) ms
down time
Time until releasing Tprt 033 0.60 ms
Power-on reset

VCC_minimum E i

VCC /| §

VDL _minimum £ '
i Tri i i i i
1t ' 1 H
L i .
o Tt Toff

Internal RST RST Active Release
CPU Operation start

Glossary
+ VCC_minimum : Minimum V¢ of recommended operating conditions.
+ VDL_minimum : Minimum detection voltage of Low-Voltage detection reset.
See "8. Low-Voltage Detection Characteristics".

(7) GPIO Output Characteristics
(VCC =2.7V1t05.5V, Vg = OV)

. " Value .
Parameter Symbol Pin name Conditions . Unit
Min Max
Vec 245V - 50 MHz
*
Output frequency treveLe Pxx Voo <45V - 2 MHz
*: GPIO is a target.
Pxx
tPCYCLE
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(8) External Bus Timing
+ External bus clock output characteristics

(Ve = 2.7V 10 5.5V, Vss = 0V)

. . Value .
Parameter Symbol Pin name Conditions . Unit
Min Max
Ve >45V - 50%*? MHz
x1 CcC =
Output frequency toveLe MCLKOUT Voo <45V . 3953 MHz

*1: The external bus clock (MCLKOUT) is a divided clock of HCLK.
For more information about setting of clock divider, see "Chapter: External Bus Interface" in "FM4 Family
PERIPHERAL MANUAL".

*2: Generate MCLKOUT at setting more than 4 division when the AHB bus clock exceeds 100MHz.

*3: Generate MCLKOUT at setting more than 4 division when the AHB bus clock exceeds 64MHz.

0.8 x Vce 0.8 x Vce
MCLK

tevele

+ External bus signal input/output characteristics
(Ve =2.7V 10 5.5V, Vs = 0V)

Parameter Symbol | Conditions Value Unit Remarks
. . - Vin 0.8 x Ve \
Signal input characteristics
VIL 0.2 x VCC V
. . VoH 0.8 x V¢ \Y
Signal output characteristics
VoL 0.2 X Ve Vv

Signal input 3 Vin Vin 3
9 P N Vi Vi Vi

/ \

Signal output ~ Vo Von 3
A VoL VoL v
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+ Separate Bus Access Asynchronous SRAM Mode

PRELIMINARY

(Vcc =2.7V1t05.5V, Vg = OV)

Parameter Symbol Pin name Conditions . Value Unit
Min Max

MOEX Ve > 4.5V
Mininum pulse width toew MOEX Ve < 4.5V MCLKxn-3 ) ns
MCSX|—Address t MCSX]7:0], Ve > 4.5V -9 +9 ns
output delay time csk-Av MAD[24:0] Ve < 4.5V -12 +12
MOEX1—Address t MOEX, Ve > 4.5V 0 MCLKxm+9 ns
hold time OEH -AX MAD[24:0] Ve < 4.5V MCLKxm+12
MCSX|— . Vec 245V | MCLKxm-9 | MCLKxm+9 |
MOEX | delay time CSL - OFL MOEX, Vee <45V | MCLKxm-12 | MCLKxm+12
MOEX1— . MCSX[7:0] Vee > 4.5V 0 MCLKxm+9 |
MCSX1 time OEH - CSH Ve < 4.5V MCLKxm+12
MCSX|—>MDQM/| |, MCSX, Vo245V | MCLKxm-9 | MCLKxm+9 |
delay time CSL-RDQML | MDQMI[1:0] Ve <45V | MCLKxm-12 | MCLKxm+12
Data set up—MOEX? t MOEX, Ve > 4.5V 20 - ns
time Ds-OE MADATA[15:0] | Vcc < 4.5V 38 -
MOEX1— MOEX, Ve > 4.5V

. toH-oE 0 - ns
Data hold time MADATA[15:0] Ve < 4.5V
MWEX Vee > 4.5V
Mininum pulse width twew MWEX Vee < 45V MCLK>n-3 i ns
MWEX1—Address . MWEX, Ve > 4.5V 0 MCLKxm+9 |
output delay time WEH -AX MAD[24:0] Vee < 4.5V MCLKxm+12
MCSX|—>MWEX| . Vee>45V | MCLKxn-9 | MCLKxn+9 |
delay time CSL-WEL MWEX, Ve <45V | MCLKxn-12 | MCLKxn+12
MWEX1—MCSX?1 ) MCSX[7:0] Ve > 4.5V 0 MCLKxm+9 |
delay time WEH -CSH Ve < 4.5V MCLKxm+12
MCSX|—>MDQM| |, MCSX, Voc =45V | MCLKxn-9 | MCLKxn+9 |
delay time CSL-WDQML MDQM[1:0] Ve <45V | MCLKxn-12 | MCLKxn+12
MCSX|— . MCSX, Ve > 4.5V MCLK-9 MCLK+9 |
Data output time CSL-DX MADATA[15:0] | Vcc<4.5V MCLK-12 MCLK+12
MWEX1— . MWEX, Ve > 4.5V 0 MCLKxm+9 |
Data hold time WEH-DX 1 MADATA[15:0] | Ve <4.5V MCLKxm+12

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

©
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PRELIMINARY

MB9B460R Series

teveLe

alin

L L

MCLK |_| |_|

toen-csH twen-csH
MCSX[7:0] \ /
tCSL-AV >l-|€ tOEH-AX > > I" tCSL-AV < 1:WEH—A)(
\ y
MAD[24:0] 1 Address ) X Address )!\ X
tesL-oeL
MOEX SR
tesLroaMLy < osLwoau >
MDQMIL:0] \ / e /
h i o twew =
MWEX < >
tos.oE toH-oE <t
. <— l—> <€ lweH-DX
MADATA[15:0] == o —
> tesL-px
e8]
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MBO9B460R Series PRELIMINARY
e

+ Separate Bus Access Synchronous SRAM Mode
(VCC =2.7V1t05.5V, Vg = OV)

Parameter Symbol Pin name Conditions . Value Unit
Min Max
. MCLK, Ve > 4.5V 9
Address delay time tav MAD[24:0] Ve <4.5V ! 12 "
Ve > 4.5V 9
tCSL 1 ns
. MCLK, Ve <4.5V 12
MCSX delay time t MCSX[7:0] | Ve 45V ) 9 N
CsH Ve < 4.5V 12
Ve > 4.5V 9
treL 1 ns
. MCLK, Ve < 4.5V 12
MOEX delay time t MOEX Voo 45V . 9 N
REH Ve <45V 12
Data set up ¢ MCLK, Vce > 4.5V 19 ns
—MCLK1 time DS MADATA[15:0] | Vcc < 4.5V 37 ]
MCLK?1— ‘ MCLK, Ve > 4.5V 0 s
Data hold time DH MADATA[15:0] | Vcc < 4.5V i
Ve =45V 9
tweL 1 ns
. MCLK, Ve <4.5V 12
MWEX delay time : MWEX Voo 45V . 9 N
WEH Ve < 4.5V 12
¢ Ve >4.5V 1 9 ns
MDQM[1:0] DML MCLK, Ve < 4.5V 12
delay time ¢ MDQM[1:0] Ve > 4.5V 1 9 ns
D Ve <45V 12
MCLK?T— MCLK, Ve > 4.5V MCLK+18
Data output time tobs MADATA[15:0] | Vcc < 4.5V MCLK*+L I cikeoa | ™
MCLK1t— ¢ MCLK, Ve >4.5V 1 18 ns
Data hold time ob MADATA[15:0] | Vcc < 4.5V 24
Note: When the external load capacitance C_ = 30pF
tevele
) <«—>
MCLK : i_l i_l
JENSEENENE SN EEE-
MCSX[7:0] : 1€ tos fcsh
MAD[24:0] i tav, tay
Address [X Address X X
MOEX i tRe tren
MDQMJ1:0] ; toomL tbQmH thomL toomH
MWEX ; tWEL tWEH
tos ton
. E < > %‘too
MADATA[15:0] ; RD ) WD |
| c 1]
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PRELIMINARY MB9B460R Series

+ Multiplexed Bus Access Asynchronous SRAM Mode
(VCC =2.7V1t05.5V, Vg = OV)

Parameter Symbol Pin name Conditions . Value Unit
Min Max
Multiplexed address i Vce 245V 0 10 ns
delay time ALE-CHMADY MALE Ve < 4.5V 20
Multiplexed address MADATA[15:0] Vcee>4.5V | MCLKxn+0 | MCLKxn+10
hold time ferman ns
Vee <45V | MCLKxn+0 | MCLKxn+20

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

tevele

veek [ LT LTI LT
MALE

MAD [24:0] X Address X X Address X X
MOEX |/

MDQM [1:0] 1/ \ /
MWEX |/

\
MADATA[L5:0] NS Adldress | H |RD } L ATdress | | WD | —
tALE - cHmADY taLE - cHvaby  TcHmADH

©
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MB9B460R Series PRELIMINARY
e

+ Multiplexed Bus Access Synchronous SRAM Mode
(VCC =2.7V1t05.5V, Vg = OV)

Parameter Symbol Pin name |Conditions - Value Unit | Remarks
Min Max
i Vee >4.5V 1 9 ns
CHAL
. MCLK, Ve < 4.5V 12 ns
MALE delay time : ALE Voo 45V . 9 ns
CHAH Ve <45V 12 ns
Multiplexed address tcHmADY 1 too ns
delay time MCLK Ve < 4.5V
Multiplexed data tcHMADX 1 too ns
output time Vee < 4.5V

Note: When the external load capacitance C_ = 30pF

, tevere
vew [T P L L L LT
MCSX[7:0] -—\ N —
N gy
MALE | loman J’; ferat [\ /]
MAD [24:0] X Address X X Address X X
MOEX | |/
MDQM [1:0] | \___ |/ \ /
MWEX E \ /
MADATA(15:0]: Address)—_RD ) | Adar ss% WD )
tcHmapy PT1€ | | tcHmaby "L‘ - t;:HMADX |

©
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PRELIMINARY
T,

- NAND Flash Mode

MB9B460R Series

(Vcc =2.7V1t05.5V, Vg = OV)

Parameter Symbol Pin name |Conditions - Value Unit
Min Max
MNREX Ve > 4.5V
Min pulse width tnrew MNREX Ve < 4.5V MCLKxn-3 i ns
Data set up t MNREX, Ve > 4.5V 20 - ns
—MNREX? time DS-NRE | MADATA[15:0] | Vcc < 4.5V 38 -
MNREX1— . MNREX, Ve > 4.5V 0 ] o
Data hold time DH-NRE | MADATA[15:0] | Ve < 4.5V
MNALE?— . MNALE, Vec>45V | MCLKxm-9 | MCLKxm+9 |
MNWEX delay time | “A-EH-NWEL MNWEX Vee < 4.5V | MCLKxm-12 | MCLKxm+12
MNALE|— ) MNALE, Vee>45V | MCLKxm-9 | MCLKxm+9 |
MNWEX delay time | A-E--NWEL MNWEX Vee < 4.5V | MCLKxm-12 | MCLKxm+12
MNCLE}— ¢ MNCLE, Vo245V | MCLKxm-9 | MCLKxm+9 |
MNWEX delay time | C-EH-NWEL MNWEX Vee <45V | MCLKxm-12 | MCLKxm+12
MNWEX1— . MNCLE, Ve > 4.5V 0 MCLKxm+9 |
MNCLE delay time NWEH - CLEL MNWEX Ve < 4.5V MCLKxm+12
MNWEX Ve > 4.5V
Min pulse width twew MNWEX Ve < 45V MCLKxn-3 i ns
MNWEX | — ) MNWEX, Ve > 4.5V -9 +9 s
Data output time NWEL-DV | MADATA[15:0] | Ve < 4.5V -12 +12
MNWEX1— . MNWEX, Ve > 4.5V 0 MCLKxm+9 |
Data hold time NWEH-DX | MADATA[15:0] | Ve < 4.5V MCLKxm+12
Note: When the external load capacitance C_ = 30pF (m=0 to 15, n=1 to 16)
o)
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MB9B460R Series
I

PRELIMINARY

NAND Flash Read

teveLe

&

MCLK

»
>

Vou 1

MNREX

tNREW

VoH/jﬁ

A'T: VoL

MADATA[15:0]

t : tbH-NRE

DS-NRE P

Vi d " Vi
: Rea ;

Vi % ~ Vi
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PRELIMINARY
T,

MB9B460R Series

NAND Flash Address Write

teyele

1
1
'«
)
1
1

MCLK VoH

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

,:VOL

NAND Flash Command Write

' tevele
1

' tALEL-NWEL ' :
MNALE o Vou 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 - ¢
150 > VOH ' Write :§—VOH
oL . ~ VoL
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MB9B460R Series

+ External Ready Input Timing

PRELIMINARY

(VCC =2.7V1t05.5V, Vg = OV)
Parameter Symbol |Pin name|Conditions . Value Unit| Remarks
Min Max
MCLK1 Ve > 4.5V 19
MRDY inpUt troy) I\I\//IICF:zlalil - ns
setup time Ve <4.5V 37

When RDY is input

MCLK
Original _ Over 2cycle
MOEX - o
MWEX \ /
tRDYI
MRDY
When RDY is released
MCLK
P 2 cycle
Extended
MOEX ((
MWEX
)) troYI
0.5xVCC
MRDY jj
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PRELIMINARY

MB9B460R Series
I

- SDRAM Mode
(VCC =2.7V10 3.6V, Vg = OV)
. Value .
Parameter Symbol Pin name , Unit
Min Max
Output frequency teyesp MSDCLK - 32 MHz
. MSDCLK,
Address delay time taosp MAD[15:0] 2 12 ns
MSDCLK1t—Data output t MSDCLK, 2 12 ns
delay time DOsD MADATA[31:0]
MSDCLK1—Data output t MSDCLK, 2 20 ns
Hi-Z time pozsb MADATA[31:0]
. - MSDCLK,
MDQM[].O] dE|ay time twrosp MDQM[].O] 1 12 ns
. MSDCLK,
MCSX delay time tmcssp MCSX8 2 12 ns
. MSDCLK,
MRASX delay time trassD MRASX 2 12 ns
. MSDCLK,
MCASX dEIay time tcassp MCASX 2 12 ns
. MSDCLK,
MSDWEX delay time tMwEsD MSDWEX 2 12 ns
. MSDCLK,
MSDCKE delay time tckesD MSDCKE 2 12 ns
. MSDCLK,
Data set up time tossp MADATA[310] 23 - ns
. MSDCLK,
Data hold time tousp MADATA[31:0] 0 - ns
Note: When the external load capacitance C_ = 30pF
(o)
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MB9B460R Series

PRELIMINARY
T,

SDRAM Access tovesn
MSDCLK \ \
| taosp
MAD[24:0] Address X
O
—\ twrosp
MDQM[1:0] /
(O
—\ tmcssp
MCSX /
——\| trassp
MRASX /
Ly gl
—\ tcassp
MCASX /
O
—\ tmwesp
MSDWEX /
— tokesp
MSDCKE /
—1DSSD 3 ¢ 3l tpusp
MADATA[15:0] RD
tposp > tpozsp
MADATA[15:0] WD
e8]
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PRELIMINARY MB9B460R Series

(9) Base Timer Input Timing
« Timer input timing

(Ve = 2.7V 10 5.5V, Vss = 0V)

Parameter Symbol Pin name Conditions . Value Unit | Remarks
Min Max
¢ TIOAN/TIOBN
Input pulse width ,[T IWH (when using as - 2tevep - ns
TIWL ECK, TIN)

triwn triwe
ECK
Vius Vins
TIN Vis Vis \

+ Trigger input timing

(Ve = 2.7V 10 5.5V, Vs = 0V

Parameter Symbol Pin name Conditions . Value Unit | Remarks
Min Max
t TIOAN/TIOBN
Input pulse width tT RGH» | (when using as - 2tcyep - ns
TRGL TGIN)

trreH trreL
TGIN Vins Vins \
ViLs Vis

Note: tcycp indicates the APB bus clock cycle time.
About the APB bus number which the Base Timer is connected to, see "Il BLOCK DIAGRAM" in this
data sheet.

©
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MB9B460R Series

(10) UART Timing

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

PRELIMINARY
T,

(Vec = 2.7V 10 5.5V, Vs = OV

i . <4, 24, .
Parameter Symbol PIn | conditions |—Yec <4-5V Vec 245V |,
name Min Max Min Max
Serial clock cycle time tscye | SCKx Atcyep - Atcyep - ns
SCK|—SOT delay time tsLowi SS%}%(( -30 + 30 -20 +20 | ns
Internal shift
SIN—SCK? SCKX, -
setup time tivsHi SINX clock operation 50 - 30 - ns
. SCKX,
SCK1—SIN hold time tshixi SINX 0 - 0 - ns
Serial clock "L" pulse width tssn | SCKx 2th8p i - ZtCI(?P i - ns
: S : tever + fevep +
Serial clock "H" pulse width tshst | SCKx 10 - 10 - ns
SCK|—SOT delay time tsLove SS((:)"(I'); External shift - 50 - 30 ns
clock
SIN—SCK? SCKX, )
setup time tivsHE SINX operation 10 - 10 - ns
. SCKX,

SCKT—>S|N hold time tsHixe SINX 20 - 20 - ns
SCK falling time tF SCKx - 5 - 5 ns
SCK rising time R SCKx - 5 - 5 ns

Notes: ¢ The above characteristics apply to CLK synchronous mode.
* tevep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see "EBIBLOCK 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 C, = 30pF.
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PRELIMINARY

MB9B460R Series

tscyc |
) Vou |
SCK \ o
( VoL VoL
tsLowvi
Vo
SOT
VoL ><
tivshi tsHixi

o ave Vi

x Vio ViL 4

MS bit=0

- tsLsH - tshst >
ViH © Vi Vi }(
SCK g Vi Vi A
tF « R
tsLove
Vo
SOoT VoL ><
tvsne | tshixe
7 AN

ViH Vi

SIN
ﬂ( Vi Vi 7W

MS bit =1
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MB9B460R Series

+ Synchronous serial (SPI =0, SCINV =1)

PRELIMINARY
T,

(VCC =2.7V1t05.5V, Vgs = OV

i . <4. 24, .
Parameter Symbol PIn | conditions |—Yee <45V | Vec 245V |\
name Min Max Min Max
Serial clock cycle time tscyc | SCKX dteyep - deyep - ns
SCK1—SOT delay time tsHovi SS%‘_?)(( -30 +30 -20 +20 | ns
Internal shift
SIN—-SCK] SCKX, .
setup time tivsLi SINX clock operation 50 - 30 - ns
. SCKX,
SCK|—SIN hold time tsLixi SINX 0 - 0 - ns
Serial clock "L" pulse width tsish | SCKx ZtCISP i - Ztcfgp ) - ns
. S : tever + tevep +
Serial clock "H" pulse width tshst | SCKXx 10 - 10 - ns
. SCKX,
SCK1—SOT delay time tsHove SOTx | External shift - 50 - 30 ns
SIN—SCK| SCKYX, | clock operation
setup time bvste | gy 10 i 10 i ns
. SCKX,
SCK|—SIN hold time tsLixe SINX 20 - 20 - ns
SCK falling time tF SCKx - 5 - 5 ns
SCK rising time tR SCKXx - 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, see "EIBBLOCK 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 C, = 30pF.
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MB9B460R Series

PRELIMINARY

ScK 4\/"7

tscve

A

Vcﬁq

VoH

DS709-00002-0v01-E

tsHowi
Vo
SOT
VoL ><
tvsw tsuixi
N 7 VIH VIH)
A ViL 4
MS bit=0
« tsHsL > e o [
scK = Vin VlHA\
. v Vi
tR tsHove i —
ot Von
VoL
tvste | tsuxe 9
N VIL VIL /
MS bit = 1
oo}
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MB9B460R Series
I

+ Synchronous serial (SPI =1, SCINV = 0)

PRELIMINARY

(VCC =2.7V1t05.5V, Vg = OV)

i . <4, >4, .
Parameter Symbol PIn | conditions Yo <45V Vec 245V | i
name Min Max Min Max
Serial clock cycle time tscyc | SCKX dtcyep - tcyep - ns
. SCKX,
SCK1—SOT delay time tsHovi SOTx -30 +30 -20 +20 | ns
SIN_’.SCKl tivsLi SCKx, Internal shift 50 - 30 - ns
setup time SINX .
SCKx clock operation
SCK|—SIN hold time tsLixi SINx’ 0 - 0 - ns
: SCKX, 2tcyep - 2tevep -
SOT—SCK| delay time tsovL SOTx 30 - 30 - ns
Serial clock "L" pulse width tsish | SCKx Ztcfgp ) - 2th8;’ ) - ns
: g : tevep + tevep +
Serial clock "H" pulse width tshst | SCKx 10 - 10 - ns
. SCKX,
SCK1—SOT delay time tsHove SOTx | External shift - 50 - 30 ns
SIN—SCK| SCKX, [clock operation
setup time bvste | g1k 10 - 10 - ns
. SCKX,
SCKi—)SlN hold time tsLixe SINX 20 - 20 - ns
SCK falling time tF SCKXx - 5 - 5 ns
SCK rising time tR SCKXx - 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, see "EIBBLOCK 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 C, = 30pF.
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PRELIMINARY

MB9B460R Series

) tscve X
Vo
SCK N VoL VoL
| tsovu tsHow
Vo Vo
SOT Vou XT VoL
[ tivsui > tsLixi »
Vin ViH
SIN Vi Vi
MS bit =0
tsLsH | tshsL |
e > |e >
SCK ViH 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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MB9B460R Series
I

+ Synchronous serial (SPI =1, SCINV = 1)

PRELIMINARY

(VCC =2.7V1t05.5V, Vg = OV)

i . <4, =4. .
Parameter Symbol PIn | conditions |—vee <4-5V Vec 245V |y
name Min Max Min Max
Serial clock cycle time tscyc | SCKX dtcyep - Aevep - ns
. SCKX,
SCK|—SOT delay time tsLowi SOTx -30 + 30 -20 +20 | ns
SIN>SCK? SCKX, .
setup time tivshi SINX Internal shlft 50 30 ns
SCKx clock operation
SCKT—>S|N hold time tsHixi SlNXl 0 - 0 - ns
: SCKX, 2teyep - ) 2tevep - )
SOT—SCK? delay time tsovhi SOTx 30 20 ns
Serial clock "L" pulse width tssn | SCKxX Ztcfgp ) - 2th8p i - ns
Serial clock "H" pulse width tsus. | SCKX tCYfOP * - tCYfg * - ns
. SCKX,
SCK|—SOT delay time tsiove SOTx | External shift - 50 - 30 ns
SIN—SCK? SCKYX, | clock operation
setup time bvsHe | giny 10 i 10 i ns
. SCKX,
SCKT—)S'N hold time tsHixe SINX 20 - 20 - ns
SCK falling time tF SCKx - 5 - 5 ns
SCK rising time R SCKx - 5 - 5 ns

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

* tevep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see "EIBBLOCK 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 C, = 30pF.
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PRELIMINARY

MB9B460R Series

) tscve |
SCK Vo \4 Vo Von
——— tsovmi ————» tsLow
Von a7
SOT X( VoL XT VoL
tivsHi > tsHixi »
ViH ViH
SIN Vi Vi
MS bit =0
tR tsHsL N tsLsH g LtF
SCK yay ViH ViH
| Vi 7(VIL Vi
tsLove >
SOT Von Vo
VoL = VoL
tivsHE — »le———  tshixe
IN Vi1 ViH
S Vi Vi
MS bit=1
o)
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MB9B460R Series
I

PRELIMINARY

+ When using synchronous serial chip select (SPI = 1, SCINV = 0, MS=0, CSLVL=1)
Ve = 2.7V 105.5V, Vgs = OV)

Parameter Symbol | Conditions V_CC < 4.5V V_CC 2 4.5V Unit
Min Max Min Max
SCS|—SCK|setup time tesst Internal shift (*1)-50 | (*1)+0 | (*1)-50 | (*1)+0 ns
SCK1—SCS? hold time teshi clock (*2)+0 | (*2)+50 | (*2)+0 | (*2)+50 | ns
. i *3)-50 | (*3)+50 | (*3)-50 | (*3)+50
SCS|—SCK|setup time tesse 3teyept30 - 3toyept30 - ns
SCK1—SCS1 hold time tesHe External 0 - 0 - ns
SCS deselect time tcspe shift clock | 3tcycpt+30 - 3toyept30 - ns
SCS|—SUT delay time tose operation - 40 - 40 ns
SCS1—SUT delay time toee 0 - 0 - ns

(*1): CSSU bit valuexserial chip select timing operating clock cycle [ns]
(*2): CSHD bit valuexserial chip select timing operating clock cycle [ns]
(*3): CSDS bit valuexserial chip select timing operating clock cycle [ns]

Notes: * tcycp indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see "I BLOCK DIAGRAM" in this data

sheet.

* About CSSU, CSHD, CSDS, serial chip select timing operating clock, see "FM4 Family
PERIPHERAL MANUAL".
* When the external load capacitance C, = 30pF.
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PRELIMINARY MB9B460R Series

SCK
output

SCS —\ A
OUtpUt i % N teso! \
<“—>
cssl ‘tCSHJ

soT
(SPI=0)

SOT

(SPI=1)

SCS
input &_
_ lcss

SCK
input

soT
(SPI=0)

SOT

(SPI=1)
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MB9B460R Series PRELIMINARY
e

+ When using synchronous serial chip select (SPI1 =1, SCINV =1, MS=0, CSLVL=1)
(VCC =2.7V1t05.5V, Vg = OV)

Vee < 4.5V Vee 2 4.5V

Parameter Symbol | Conditions Unit
Min Max Min Max
SCS|—SCK1setup time tesst Internal shift *1)-50 | (*1)+0 | (*1)-50 | (*1)+0 | ns
SCK|—SCS? hold time teshi clock (*2)+0 | (*2)+50 | (*2)+0 | (*2)+50 | ns
. i *3)-50 | (*3)+50 | (*3)-50 | (*3)+50
SCS|—SCK1setup time tesse 3tcyept30 - 3teyept30 - ns
SCK|—SCS1 hold time tesHe External 0 - 0 - ns
SCS deselect time tcspe shift clock | 3tcycpt+30 - 3teyept30 - ns
SCS|—SOT delay time tose operation - 40 - 40 ns
SCS1—SOT delay time toee 0 - 0 - ns

(*1): CSSU bit valuexserial chip select timing operating clock cycle [ns]
(*2): CSHD bit valuexserial chip select timing operating clock cycle [ns]
(*3): CSDS bit valuexserial chip select timing operating clock cycle [ns]

Notes: * tcycp indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see "EIBLOCK DIAGRAM" in this data
sheet.
* About CSSU, CSHD, CSDS, serial chip select timing operating clock, see "FM4 Family
PERIPHERAL MANUAL".
* When the external load capacitance C, = 30pF.
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MB9B460R Series PRELIMINARY
e

+ When using synchronous serial chip select (SPI = 1, SCINV = 0, MS=0, CSLVL=0)
(VCC =2.7Vt05.5V, Vs = OV

. Vee < 4.5V Vee 2 4.5V .
Parameter Symbol | Conditions Min Max Min Max Unit
SCS1—SCK |setup time tessi internal shift (*1)-50 | (*1)+0 | (*1)-50 | (*1)+0 | ns
SCK1—SCS| hold time teshi clock (*2)+0 | (*2)+50 | (*2)+0 | (*2)+50 | ns
. i *3)-50 | (*3)+50 | (*3)-50 | (*3)+50

SCST—SCK |setup time tesse 3teyept30 - 3tcyept30 - ns
SCK1—SCS| hold time tesHe External 0 - 0 - ns
SCS deselect time tcspe shift clock | 3tcycp+30 - 3tcyept30 - ns
SCS1—SOT delay time tose operation - 40 - 40 ns
SCS|—SOT delay time toee 0 - 0 - ns

(*1): CSSU bit valuexserial chip select timing operating clock cycle [ns]
(*2): CSHD bit valuexserial chip select timing operating clock cycle [ns]
(*3): CSDS bit valuexserial chip select timing operating clock cycle [ns]

Notes: ¢ tcycp indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see "I BLOCK DIAGRAM" in this data
sheet.
* About CSSU, CSHD, CSDS, serial chip select timing operating clock, see "FM4 Family
PERIPHERAL MANUAL".
* When the external load capacitance C, = 30pF.
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MB9B460R Series PRELIMINARY
e

+ When using synchronous serial chip select (SPI =1, SCINV =1, MS=0, CSLVL=0)
(VCC =2.7Vt05.5V, Vs = OV

. Vee < 4.5V Vee 2 4.5V .
Parameter Symbol | Conditions Min Max Min Max Unit
SCS1—SCK1setup time tessi internal shift (*1)-50 | (*1)+0 | (*1)-50 | (*1)+0 | ns
SCK|—SCS| hold time teshi clock (*2)+0 | (*2)+50 | (*2)+0 | (*2)+50 | ns
. i *3)-50 | (*3)+50 | (*3)-50 | (*3)+50

SCST—SCK1setup time tesse 3teyept30 - 3tcyept30 - ns
SCK|—SCS| hold time tesHe External 0 - 0 - ns
SCS deselect time tcspe shift clock | 3tcycp+30 - 3tcyept30 - ns
SCS1—SOT delay time tose operation - 40 - 40 ns
SCS|—SOT delay time toee 0 - 0 - ns

(*1): CSSU bit valuexserial chip select timing operating clock cycle [ns]
(*2): CSHD bit valuexserial chip select timing operating clock cycle [ns]
(*3): CSDS bit valuexserial chip select timing operating clock cycle [ns]

Notes: ¢ tcycp indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see "I BLOCK DIAGRAM" in this data
sheet.
* About CSSU, CSHD, CSDS, serial chip select timing operating clock, see "FM4 Family
PERIPHERAL MANUAL".
* When the external load capacitance C, = 30pF.
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MB9B460R Series
I

+ High-speed synchronous serial (SP1 =0, SCINV = 0)

PRELIMINARY

(VCC =2.7V1t05.5V, Vg = OV)

i " Vee < 4.5V Vee 2 4.5V .
Parameter symbol | "™ | conditions =< Lo Unit
name Min Max Min Max
Serial clock cycle time tscye SCKXx dtcyep - Atevep - ns
: SCKXx
SCK|—SOT delay time t ' -10 +10 -10 +10 ns
stovt SOTX | Internal shift
SIN—SCK? ¢ SCKX, clock 14 ) 195 ) o
setup time IvsHi SINX operation 12.5* '
. SCKX,
SCK1—SIN hold time tshixi SINX 5 - 5 - ns
Serial clock "L" pulse 2teyep ) 2tcyer i
width fasw | SCKx -5 -5 s
Serial clock "H" pulse teyep ) tovep i
width fost | SCKx +10 +10 ns
. SCKX,
SCK|—SOT delay time tsLove SOTx External shift - 15 - 15 ns
clock
SIN—SCK? SCKX, .
setup time tivsHe SINX operation 5 - 5 - ns
SCKx
SCK1—SIN hold time t ’ 5 - 5 - ns
1— SHIXE SINX
SCK falling time tF SCKx - 5 - 5 ns
SCK rising time tR SCKXx - 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, see "EHIBLOCK DIAGRAM" in this data

sheet.

* These characteristics only guarantee the following pins.
* No chip select : SIN4_1,SOT4_1,SCK4_1

* Chip select

- SIN6_1, SOT6_1, SCK6_1, SCS6_1

* When the external load capacitance C = 30pF. (For *, when C_ = 10pF)
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MB9B460R Series

+ High-speed synchronous serial (SP1 =0, SCINV =1)

PRELIMINARY
T,

(VCC =2.7V1t05.5V, Vg = OV)

i . Vce < 4.5V Vee 2 4.5V .
Parameter symbol | "™ | conditions =C Lo Unit
name Min | Max | Min | Max
Serial clock cycle time tscyc SCKXx Atevep - Atevep - ns
. SCKX, .

SCK 1 —SOT delay time tsHowt SOTx | Internal shift -10 +10 -10 +10 ns
SIN—SCK | SCK clock 14

- X, operation - -
setup time bvsL SINX 12.5% 125 s

. SCKX,

SCK | —SIN hold time tsLixi SINX 5 - 5 - ns
Serial clock "L" pulse 2tcyep i 2tevep i
width twsw | SCKx -5 -5 ns
Serial clock "H" pulse tevep tever
width ot | SCKX 0| ~ |+ | T | ™
SCK T —SOT delay time tsHove SSC(:;.T_))((’ External shift - 15 - 15 ns
SIN—SCK | SCK clock

- X, operation . .
setup time tivste SINX P 5 5 ns

. SCKX,

SCK | —SIN hold time toLixe SINX 5 - 5 - ns
SCK falling time tF SCKXx - 5 - 5 ns
SCK rising time tR SCKXx - 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, see "EIBBLOCK DIAGRAM" in this data

sheet.

* These characteristics only guarantee the following pins.

* No chip select : SIN4_1, SOT4_1, SCK4_1
: SIN6_1, SOT6_1, SCK6_1, SCS6_1
* When the external load capacitance C, = 30pF. (For *, when C_ = 10pF)

* Chip select
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MB9B460R Series PRELIMINARY
e

+ High-speed synchronous serial (SPI =1, SCINV = 0)

(Vcc =2.7V1t05.5V, Vg = OV)

i " Vee < 4.5V Vee 2 4.5V .
Parameter symbol | "™ | conditions = Lo Unit
name Min Max | Min Max
Serial clock cycle time tscyc SCKx Atcyer - Atevep - ns
SCK1—SOT delay time tsrowt SS%*%‘( 40 | +10 | -10 | +10 | ns
SINDSCK| SCKx, Internal shift 14
setup time bvst SINX clock * ) 125 i ns
P operation 12.5
. SCKX,
SCK|—SIN hold time tsLixi SINX 5 - 5 - ns
: SCKX, 2tever 2teyep
SOT—SCK| delay time tsovL SOTx ~10 - ~10 - ns
Serial clock "L" pulse 2tcyep 2teyep
width tsisH SCKXx _5 - _5 - ns
Serial clock "H" pulse teyep tevep
width forse | SCKX v10 | |+ | T ™
SCK1—SOT delay time tsHove SS%P.T_))(( External shift - 15 - 15 ns
SIN—SCK| SCK clock
- X, operation . .
setup time tvste SINX P > > ns
. SCKX,
SCK|—SIN hold time tsLixe SINX 5 - 5 - ns
SCK falling time tF SCKx - 5 - 5 ns
SCK rising time tR SCKX - 5 - 5 ns
Notes: ¢ The above characteristics apply to CLK synchronous mode.
* tevep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see "EIBLOCK DIAGRAM" in this data
sheet.
* These characteristics only guarantee the following pins.
* No chip select : SIN4 1,SOT4 1,SCK4 1
* Chipselect  :SIN6_1, SOT6_1, SCK6_1, SCS6_1
* When the external load capacitance C_ = 30pF. (For *, when C_ = 10pF)
[ve)
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MB9B460R Series
I

+ High-speed synchronous serial (SPI =1, SCINV = 1)

PRELIMINARY

(Vcc =2.7V1t05.5V, Vg = OV)

i . Vee < 4.5V Vce 2 4.5V .
Parameter symbol | "™ | conditions =C e Unit
name Min Max Min Max
Internal shift clock
operation tscve SCKXx 4tcyep - 4tcyep - ns
. SCKX,
SCK|—SOT delay time tsLowi SOTx - -10 +10 -10 +10 ns
SIN>SCK1 SCKx, Internal shift 14
setup time bvsri SINX clock 12.5% i 125 i ns
P operation -5
. SCKX,
SCK1—SIN hold time tshixi SINX 5 - 5 - ns
: SCKX, 2tever ) 2tevep )
SOT—SCK1 delay time tsovhi SOTx ~10 ~10 ns
Serial clock "L" pulse 2tcyer 2tcyep
width tsisH SCKXx _5 - _5 - ns
Serial clock "H" pulse tever ) tever )
width fons | SCKX +10 +10 ns
SCKl—>SOT d9|ay time tsLove SSCOP.T.))((, External shift - 15 - 15 ns
SIN—SCK? SCK clock
— X ;
' operation - -
setup time tivsre SINX P 5 5 ns
. SCKX,
SCK1—SIN hold time tsHixe SINX 5 - 5 - ns
SCK falling time tF SCKx - 5 - 5 ns
SCK rising time R SCKXx - 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, see "EIBBLOCK DIAGRAM" in this data

sheet.

* These characteristics only guarantee the following pins.
* No chip select : SIN4 1,SOT4 1,SCK4 1

* Chip select

: SING_1, SOT6_1, SCK6_1, SCS6_1

* When the external load capacitance C_ = 30pF. (For *, when C_ = 10pF)
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MB9B460R Series
I

PRELIMINARY

+ When using high-speed synchronous serial chip select (SPI =1, SCINV =0, MS=0, CSLVL=1)

(Ve =2.7V 10 5.5V, Vss = OV
Parameter Symbol | Conditions V_CC < 4.5V V_CC 2 4.5V Unit
Min Max Min Max
SCS|—SCK|setup time tesst Internal shift (*1)-20 | (*1)+0 | (*1)-20 | (*1)+0 | ns
SCK1—SCS? hold time teshi clock (*2)+0 | (*2)+20 | (*2)+0 | (*2)+20 | ns
. i *3)-20 | (*3)+20 | (*3)-20 | (*3)+20
SCS|—SCK|setup time tesse 3teyept15 - 3teyeptlb - ns
SCK1—SCS1 hold time tesHe External shift 0 - 0 - ns
SCS deselect time tesoe clock 3teyept15 - 3teyeptl1b - ns
SCS|—SOT delay time tose operation - 25 - 25 ns
SCS1—SOT delay time toee 0 - 0 - ns

(*1): CSSU bit valuexserial chip select timing operating clock cycle [ns]

(*2): CSHD bit valuexserial chip select timing operating clock cycle [ns]

(*3): CSDS bit valuexserial chip select timing operating clock cycle [ns]

Notes: * tcycp indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see "I BLOCK DIAGRAM" in this data

sheet.

* About CSSU, CSHD, CSDS, serial chip select timing operating clock, see "FM4 Family
PERIPHERAL MANUAL".
* When the external load capacitance C, = 30pF.
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MB9B460R Series

PRELIMINARY
T,

+ When using high-speed synchronous serial chip select (SPI =1, SCINV = 1, MS=0, CSLVL=1)

(Ve =2.7V 10 5.5V, Vss = OV
Parameter Symbol | Conditions V_CC < 4.5V V_CC 2 4.5V Unit
Min Max Min Max
SCS|—SCK1setup time tesst Internal shift (*1)-20 | (*1)+0 | (*1)-20 | (*1)+0 | ns
SCK|—SCS? hold time teshi clock (*2)+0 | (*2)+20 | (*2)+0 | (*2)+20 | ns
. i *3)-20 | (*3)+20 | (*3)-20 | (*3)+20
SCS|—SCK1setup time tesse 3teyept15 - 3teyeptlb - ns
SCK|—SCS1 hold time tesHe External 0 - 0 - ns
SCS deselect time tcspe shift clock | 3tcycpt+15 - 3teyeptl1b - ns
SCS|—SOT delay time tose operation - 25 - 25 ns
SCS1—SOT delay time toee 0 - 0 - ns

(*1): CSSU bit valuexserial chip select timing operating clock cycle [ns]

(*2): CSHD bit valuexserial chip select timing operating clock cycle [ns]

(*3): CSDS bit valuexserial chip select timing operating clock cycle [ns]

Notes: * tcycp indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see "I BLOCK DIAGRAM" in this data

sheet.

* About CSSU, CSHD, CSDS, serial chip select timing operating clock, see "FM4 Family
PERIPHERAL MANUAL".
* When the external load capacitance C, = 30pF.
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MB9B460R Series
I

PRELIMINARY

+ When using high-speed synchronous serial chip select (SPI =1, SCINV = 0, MS=0, CSLVL=0)

(Ve =2.7V 10 5.5V, Vss = OV
. Vee < 4.5V Vee 2 4.5V .
Parameter Symbol | Conditions Min Max Min Max Unit
SCS1—SCK |setup time tessi nternal shift (*1)-20 | (*1)+0 | (*1)-20 | (*1)+0 | ns
SCK1—SCS| hold time teshi clock (*2)+0 | (*2)+20 | (*2)+0 | (*2)+20 | ns
. i *3)-20 | (*3)+20 | (*3)-20 | (*3)+20

SCST—SCK |setup time tesse 3teyept15 - 3teyeptl1b - ns
SCK1—SCS| hold time teshe External shift 0 - 0 - ns
SCS deselect time tesoe clock 3teyept15 - 3teyept15 - ns
SCS1—SOT delay time tose operation - 25 - 25 ns
SCS|—SOT delay time toee 0 - 0 - ns

(*1): CSSU bit valuexserial chip select timing operating clock cycle [ns]
(*2): CSHD bit valuexserial chip select timing operating clock cycle [ns]
(*3): CSDS bit valuexserial chip select timing operating clock cycle [ns]

Notes: ¢ tcycp indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see "EHIBLOCK DIAGRAM" in this data

sheet.

* About CSSU, CSHD, CSDS, serial chip select timing operating clock, see "FM4 Family
PERIPHERAL MANUAL".
* When the external load capacitance C, = 30pF.
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MB9B460R Series PRELIMINARY
e

+ When using high-speed synchronous serial chip select (SPI =1, SCINV = 1, MS=0, CSLVL=0)
(VCC =2.7Vt05.5V, Vs = OV

. Vee < 4.5V Vee 2 4.5V .
Parameter Symbol | Conditions Min Max Min Max Unit
SCS1—SCK1setup time tessi internal shift (*1)-20 | (*1)+0 | (*1)-20 | (*1)+0 | ns
SCK|—SCS| hold time teshi clock (*2)+0 | (*2)+20 | (*2)+0 | (*2)+20 | ns
. i *3)-20 | (*3)+20 | (*3)-20 | (*3)+20

SCST—SCK1setup time tesse 3teyept15 - 3teyeptl1b - ns
SCK|—SCS| hold time tesHe External 0 - 0 - ns
SCS deselect time tcspe shift clock | 3tcycpt+15 - 3tcyeptl1b - ns
SCS1—SOT delay time tose operation - 25 - 25 ns
SCS|—SOT delay time toee 0 - 0 - ns

(*1): CSSU bit valuexserial chip select timing operating clock cycle [ns]
(*2): CSHD bit valuexserial chip select timing operating clock cycle [ns]
(*3): CSDS bit valuexserial chip select timing operating clock cycle [ns]

Notes: ¢ tcycp indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see "I BLOCK DIAGRAM" in this data
sheet.
* About CSSU, CSHD, CSDS, serial chip select timing operating clock, see "FM4 Family
PERIPHERAL MANUAL".
* When the external load capacitance C, = 30pF.
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MB9B460R Series

+ External clock (EXT = 1) : when in asynchronous mode only

PRELIMINARY

(V(‘C =2.7V1t05.5V, Vg = OV)

Parameter Symbol | Condition _Value Unit Remarks
Min Max
Serial clock "L" pulse width tsLsH toyep + 10 - ns
Serial clock "H" pulse width tshsL C. = 300F toyep + 10 - ns
SCK falling time tF L= 2P - 5 ns
SCK rising time tR - 5 ns
tF
—> tshsL - tsisH —>
SCK Vin Vin Vin
V||_ VIL VIL
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PRELIMINARY MB9B460R Series
e

(11) External Input Timing
(Vcc =2.7V105.5V, Vg = OV)

Parameter |Symbol| Pin name |Conditions \/alue Unit Remarks
Min Max
ADTG A/D converter trigger
input
- 2toyep™ - ns -run timer i
FRCKX CYCP Free-run timer input
Input pulse t clock
wiF:jth P ,['NH' ICxx Input capture
NG DTTIxX - 2teyep™ - ns | Waveform generator
INTOO to INT31, ) 2teyep + 100% | - ns | External interrupt,
NMIX 500** - | ns | NMI
WKUPX - 500*° - ns | Deep standby wake up

*1: teyep indicates the APB bus clock cycle time except stop when in STOP mode, in timer mode.
About the APB bus number which the A/D converter, Multi-function Timer, External interrupt are connected
to, see "HMIBLOCK DIAGRAM" in this data sheet.

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

*3: When in deep standby RTC mode, in deep standby STOP mode.

tINH tINL
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MB9B460R Series
I

(12) Quadrature Position/Revolution Counter Timing

PRELIMINARY

(VCC =2.7V105.5V, Vg = OV)

Parameter Symbol Conditions - Value Unit
Min Max
AIN pin "H" width tanL -
AIN pin "L" width taLL -
BIN pin "H" width teHL -
BIN pin "L" width teLL -
BIN rising time from t PC_Mode2 or
AIN pin "H" level AUBU PC_Mode3
AIN falling time from t PC_Mode2 or
BIN pin "H" level BUAD PC_Mode3
BIN falling time from t PC_Mode2 or
AIN pin "L" level ADBD PC_Mode3
AIN rising time from t PC_Mode2 or
BIN pin "L" level BDAU PC_Mode3
AIN rising time from t PC_Mode2 or
BIN pin "H" level BUAU PC_Mode3 P ) ns
BIN falling time from t PC_Mode2 or cver
AIN pin "H" level AUBD PC_Mode3
AIN falling time from t PC_Mode2 or
BIN pin "L" level BDAD PC_Mode3
BIN rising 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 rising and falling
time from determined ZIN tzaBE QCR:CGSC="1"
level
Determined ZIN level from
AIN/BIN rising and falling taBEZ QCR:CGSC="1"
time

* ! tcyep 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 to, see
"HBLOCK DIAGRAM" in this data sheet.

tAHL

tALL

AIN

< P < > —P >
tauBu tBUAD tADBD tBDAU
BIN
tBHL > ) teLL >
(o0}
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MB9B460R Series

P tBHL | P teLL
BIN /
< > > —> >
tBUAU tausD tBDAD tabBu
_____________________________________________ N
AIN
tAHL > 3 taLL >
tzro
ZIN
tzie
S 2 N
ZIN
._.( __________________________________________________ S
< taseZ
tzase < >
N_ /_ [ N/ /
AIN/BIN
N 7 N A __"_"_“_“ _______ \
(o0}
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(13) 1°C Timing

- Typical mode, high-speed mode

PRELIMINARY

(VCC =2.7V1t05.5V, Vg = OV)

Typical mode | High-speed
Parameter Symbol | Conditions yp mode Unit|Remarks
Min Max Min Max
SCL clock frequency FscL 0 100 0 400 |kHz
(Repeated) START
condition hold time tHDsTA 4.0 - 0.6 - us
SDA | —SCL |
SCL clock "L" width tLow 4.7 - 1.3 - us
SCL clock "H" width thicH 4.0 - 0.6 - us
(Repeated) START
condition setup time tsusTa 47 - 0.6 - us
SCL 1 — SDA | C. = 30pF
Data hold time ¢ R= (Vp“m)’*l 0 3.45%2 0 0.9% s
SCL | —SDA| 1 HDDAT - . I
Data setup time
SDA,L T - SCLT tSUDAT 250 - 100 - ns
STOP condition setup
time tsusto 4.0 - 0.6 - us
SCL 1 — SDA 1
Bus free time between
"STOP condition” and tsur 47 - 1.3 - us
"START condition”
2MHz <
tCYCP<40MHZ ZtCYCP*4 ) 2tCYCP*4 ) ns
40MHz <
tCYCP<60M_HZ Hover*! ) Hever™* ) ns
60MHz <
tCYCP<80M_HZ Btever** ) Btover** ) ns
80MHz <
t <100 I\ZHZ 8tCYCP*4 - 8tCYCP*4 - ns
Noise filter tsp CY1COP0MH2 > *5
~ . |10tcyce* - 10tcycp** - ns
teycp<120MHz
120MHz <
teycp<140MHz Lteyee™” ) L2teyce™ ) ns
140MHz <
tcvcp<160M_Hz L4teyee™” ) Lteyce™ ) ns
160MHz <
tcvcp<180M_Hz 16tCYCP*4 ) 16tCYCP*4 ) ns

*1: Rand C, represent the pull-up resistance and load capacitance of the SCL and SDA lines, respectively. Vp
indicates the power supply voltage of the pull-up resistance and lo, indicates Vo guaranteed current.
*2 . The maximum typpar must satisfy that it does not extend at least "L" period (t_ow) of device's SCL signal.
*3: Ahigh-speed mode 1°C bus device can be used on a typical mode I1°C bus system as long as the device
satisfies the requirement of "tsypar > 250 ns".
*4 . tcyep IS the APB bus clock cycle time.
About the APB bus number that 1°C is connected to, see "lIBLOCK DIAGRAM" in this data sheet.
*5 : The noise filter time can be changed by register settings.
Change the number of the noise filter steps according to APB bus clock frequency.
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- Fast mode plus (Fm+)

(Vee = 2.7V 10 5.5V, Vss = 0V)

Fast mode plus
Parameter Symbol | Conditions (Fm+)*® Unit | Remarks
Min Max
SCL clock frequency Fscl 0 1000 kHz
(Repeated) START condition
hold time tHpsTA 0.26 - us
SDA | - SCL |
SCL clock "L" width tLow 0.5 - us
SCL clock "H" width thicH 0.26 - us
SCL clock frequency tsusTa 0.26 - us
(Repeated) START condition _
hold time tHpDAT R C::L(Vs/(l)plz)’*l 0 0.45*2' *3 us
SDA | - SCL | ot
Data setup time
SDA | 1 — SCL 1 fsupar 50 ) ns
STOP condition setup time
SCL T N SDA T tSUSTO 026 - I’LS
Bus free time between
"STOP condition" and teur 0.5 - us
"START condition"
60MHz < 4
teycp<80MHz 6 tever ns
80MHz < 4
tcycp<100MHz 8lover ns
100MHz < 4
10 teoycp™ - ns
Noise filter tsp tC\flcngl\l/lzl_?;vLHz *5
- 12 tcycp*4 - ns
teycp<140MHz
140MHz < "
teycp<160MHz 14 tover ns
160MHz < "
teycp<180MHz 16 tover ns

*1: Rand C_ represent the pull-up resistance and load capacitance of the SCL and SDA lines, respectively. Vp

indicates the power supply voltage of the pull-up resistance and o, indicates Vo, guaranteed current.

*2 : The maximum typpar Must satisfy that it does not extend at least "L" period (t_ow) of device's SCL signal.

*3: A high-speed mode I°C bus device can be used on a typical mode I°C bus system as long as the device

satisfies the requirement of "tsypar > 250 ns".

*4: tcyep IS the APB bus clock cycle time.
About the APB bus number that 1°C is connected to, see "BIBLOCK DIAGRAM" in this data sheet.
To use fast mode plus (Fm+), set the peripheral bus clock at 64 MHz or more.

*5 : The noise filter time can be changed by register settings.
Change the number of the noise filter steps according to APB bus clock frequency.

*6 : When using fast mode plus (Fm+), set the 1/0 pin to the mode corresponding to I°C Fm+ in the EPFR
register. See "CHAPTER: 1/0 PORT" in "FM4 Family PERIPHERAL MANUAL" for the details.

DS709-00002-0vO1-E FUﬁTSU
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S Sy S

tow tsur
\
scL B B /jv-
A .
< » < ! < —p -

tHpsTa tHppAT thicH tHpsTA tsp tsusto

)
140 FUJITSU DS709-00002-0v01-E



MB9B460R Series
I

PRELIMINARY

(14) SD Card Interface Timing

- Default-Speed Mode

+ Clock CLK (All values are referred to V,4 and V,.)
(VCC =2.7V10 3.6V, Vg = OV)

Parameter Symbol| Pin name |Conditions . Value Remarks
Min Max

Clock frequency Data
Transfer Mode for S_CLK 0 16 MHz
Clock frequency x
Identification Mode foo S_CLK CESREI’:S 0%/100 400 KHz
Clock low time twi S CLK (1cal1)r d) 10 - ns
Clock high time twH S CLK 10 - ns
Clock rising time trin S CLK - 10 ns
Clock falling time truL S CLK - 10 ns

*: O0Hz means to stop the clock. The given minimum frequency range is for cases were continues clock is

required.

+ Card Inputs CMD, DAT (referenced to Clock CLK)

Parameter Symbol| Pin name |Conditions . Value Remarks
Min Max
. S_CMD,
Input set-up time tisu S DATA3-0 Ccarp < 5 - ns
S_CMD 10pF
Input hold time tin S DATA3-0 (1card) 5 - ns
+ Card Outputs CMD, DAT (referenced to Clock CLK)
Parameter Symbol| Pin name |Conditions . Value Remarks
Min Max
Output Delay time during S CMD,
Data Transfer Mode loory | 5 HATA3:0 CZSR‘ID:S 0 22 ns
Output Delay time durinn ¢ S CMD, (1cz§rd) 0 50 ns
Identification Mode ObLY | S5 DATA3:0
< tw < twH >
S CLK Vi4 Vin < ViH
(SD ClOCk) - Vi Vi t
TLH -
THL < s > < ty
S_CMD, v v
S_DATA3:0 H H
(Card Input) Vi Vi
-« topLyvax) tooLyvin ¢
S_CMD, Vou Vou
S_DATA3:0
Vou VoL

(Card Output)

Defalt-Speed Mode

Note: The Card Input corresponds to the Host Output and the Card Output corresponds to the Host Input because
this model is the Host.
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- High-Speed Mode

+ Clock CLK (All values are referred to V4 and V,.)

PRELIMINARY

(VCC =2.7V 10 3.6V, Vss = OV)

Parameter Symbol| Pin name |Conditions . Value Remarks
Min Max
Clock frequency Data
Transfer Mode fep S_CLK Co 0 32 MHz
Clock low time tyL S CLK ESREI):_ 7 - ns
Clock high time fn S CLK (105 9 7 - ns
Clock rising time trin S CLK - 3 ns
Clock falling time trHL S CLK - 3 ns
+ Card Inputs CMD, DAT (referenced to Clock CLK)
Parameter Symbol| Pin name |Conditions . Value Remarks
Min Max
. S_CMD,
Input set-up time tisu S DATA3:0 Ccarp < 8 - ns
S_CMD 10pF
Input hold time tin S_I5 ATAZ0 (1card) 2 - ns
+ Card Outputs CMD, DAT (referenced to Clock CLK)
Parameter Symbol| Pin name |Conditions . Value Remarks
Min Max
Output Delay time during ¢ S_CMD, C_ <40pF ) 29 ns
Data Transfer Mode OPLY | S DATA3:0 | (lcard)
. S _CMD, C. > 15pF i
Output Hold time ton S DATA3:0 (1card) 2.5 ns
Total $ysiem capacitance for c, i 1card i 40 oF
each line
*: In order to satisfy severe timing, host shall drive only one card.
twi > | twh T»
S CLK IH V|H
~ — 5O%)VCC SO%VCC
(SD Clock) V ViL
J L . 1tk ¢
1ISU IH
S_CMD, v an v
S_DATA3:0 H H
(Card Input) Vi Vi
tobLy(Max) | lorvin) >
S_CMD, Von Vor
S_DATA3:0
Vo|_ VOL

(Card Output)

High-Speed Mode

Notes:

because this model is the Host.
« In high-speed mode, set the Clock frequency (fpp) and the AHB Bus Clock frequency to the same

values.
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(15) ETM Timing

MB9B460R Series

(Vcc =2.7Vto 5.5V, Vss = OV)

Parameter |Symbol| Pin name | Conditions . Value Unit Remarks
Min Max
Data hold ; TRACECLK, | Vcc=4.5V 2 9 s
MR TRACEDI[3:0] | Ve < 4.5V 2 15
TRACECLK 1/ Vce > 4.5V - 50 MHz
frequency trrace Ve < 4.5V - 32 |MHz
TRACECLK

TRACECLK Ve > 4.5V 20 - ns
clock cycle trrace

Ve < 4.5V 31.25 - ns

Note: When the external load capacitance C = 30pF.

L trrace K
D g
TRACECLK ' ! !
/' Vou — VoL /1 Von
: ! i
I
:tETMH | teTmH !
I
| : \ :
I
TRACEDI[3:0] ¢ gg[' >< \\jgf
: :
I I
! !

DS709-00002-0v01-E
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PRELIMINARY

(16) JTAG Timing
(Vcc =2.7V105.5V, Vg = OV)

Parameter Symbol | Pin name | Conditions MinvalueMax Unit | Remarks
TMS, TDI setup time tiracs TI\} g ﬁ’DI xzz i 32:// 15 : ns
TMS, TDI hold time bt | 1o g I xzi - j:gx 15 = | ons
TDO delay time tiTAGD Tr%lé ng i jgx ‘21: ns

Note: When the external load capacitance C, = 30pF.

TCK Von
VOL>'F _
| . tass 1 timacH |
f e
TMS/TDI X “~Von v Vou=
! VoL VoL »
| titaco |
! 1
TDO | “—VoH
X Vow

144 DS709-00002-0v01-E

(o0}
FUJITSU



PRELIMINARY

5. 12-bit A/D Converter
- Electrical Characteristics for the A/D Converter

MB9B460R Series
s

(Vec =AVcc = 2.7V 10 5.5V, Vs = AVgs = 0V)

Parameter Symbol Pin - Value Unit Remarks
name Min Typ Max
Resolution - - - - 12 bit
Integral . : -45 . +45 | LSB
Nonlinearity
Differential
Nonlinearity - - 25 - tas LSB | AVRH =27V
Zero transition ANOO to to 5.5V
voltage Var AN23 -15 i *+15 mv
Full-scale transition ANOO to
voltage VEst AN23 AVRH - 15 - AVRH+15 | mV
Conversion time - - 0.5* - - us | AVgc >4.5V
N *2 - AV > 4.5V
Sampling time Ts - 10 us
*2 - AVcc < 45V
Compare clock 25 - 1000 AVcc > 4.5V
3 Teck - ns
cycle 50 - 1000 AV¢e < 4.5V
State transition time
to operation Tstt - 1.0 - - us
permission
Power supply i A/D Llunit
current (analog + - AVCC 0.69 0.92 mA operation
digital) - TBD TBD pA | When A/D stop
Reference power A/D 1unit
supply current i AVRH i 11 1.97 mA | operation
(between AVRH and AVRH=5.5V
AVSS) TBD TBD pA | When A/D stop
Analog input
Capacity CAIN 12.05 pF
Analog input R ) i i 1.2 kO AVce > 4.5V
resistance AIN 1.8 AVcc < 4.5V
Iqterchannel i ) i i 4 LSB
disparity
Analog port input i ANOO to i i 5 uA
current AN23
Analog input ANOO to
voltage i AN23 AVss i AVRH M
Reference voltage - AVRH 2.7 - AVcc \Y/

*1: The conversion time is the value of sampling time (Ts) + compare time (Tc).
The condition of the minimum conversion time is when the value of sampling time: 150ns, the value of
compare time: 350ns (AV¢c > 4.5V). 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
"FM4 Family PERIPHERAL MANUAL Analog Macro Part". The register setting of the A/D Converter is
reflected by the peripheral clock timing. The sampling and compare clock are set at Base clock (HCLK).

*2: A necessary sampling time changes by external impedance. Ensure that it set the sampling time to satisfy

(Equation 1).

*3: The compare time (Tc) is the value of (Equation 2).
*4: The register setting of the A/D Converter is reflected by the timing of the APB bus clock. The sampling clock
and compare clock are set in base clock (HCLK). About the APB bus number which the A/D Converter is
connected to, see "HIBLOCK DIAGRAM" in this data sheet.
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ANOO ~ AN23
Rext Analog input pin Ran

Analog

Comparator

signal source

r—>

—— Can

il

(Equation 1) Ts > (Ran + Rext ) x Can X 9

Ts : Sampling time

Ran : Input resistance of A/D = 1.2kQ at 4.5V < AV < 5.5V
Input resistance of A/D = 1.8kQ at 2.7V < AV¢c < 4.5V

Cain : Input capacity of A/D = 12.05pF at 2.7V < AVcc < 5.5V

Rext : Output impedance of external circuit

(Equation 2) Tc = Teck x 14

Tc : Compare time
Teck : Compare clock cycle

)
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+ Definition of 12-bit A/D Converter Terms

+ Resolution
+ Integral Nonlinearity

- Differential Nonlinearity

MB9B460R Series

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

Deviation of the line between the zero-transition point

(0Ob000000000000 «—— 0b000000000001) and the full-scale transition point
(0b111111111110 «— 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

Integral Nonlinearity Differential Nonlinearity
OXFFFT
Actual conversion _
OxFFET  Ccharacteristics OxX(N+1)T Actual CONVETSION «_;
{1 LSB(N-l) + VZT} characteristics E
OXFFDt v i
_ ! ( ActFus;”y_ o ol Ideal characteristics |
= ' | \/ measured §_
5 : value) 3
© 0x004+ g VNt =
S : (Actually-measured 8
= : o
& 0x003 ‘ value) Box(N-1T Viwsyr
\Actual conversion 5 T (Actually-measured
' I
0x002-1 characteristics Vit value)
Ideal characteristics (Actually-measured
0x001- 0x(N-2) : value)
Vzr (Actually-measured value) Actual conversion characteristics
AVss AVRH AVss AVRH
Analog input Analog input
. . - - Xx(N-1)+
Linearity error of digital output N = Vit - {ILSB x (N - 1) + Vzr} [LSB]
1LSB
Differential linearity error of digital output N = Vin EE;I_BVNT -1[LSB]
— VFST - VZT
1LSe= 4094
N . A/D converter digital output value.
Vzr . Voltage at which the digital output changes from 0x000 to 0x001.
Vest : Voltage at which the digital output changes from OxFFE to OxFFF.
Vnr  : Voltage at which the digital output changes from Ox(N — 1) to OxN.
(0]
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6. 12-bit D/A Convetor
* Electrical Characteristics for the D/A Converter

PRELIMINARY

(VCC = AVCC = 27Vt055\/, Vss = AVSS =AVRL = OV)

Parameter Symbol Pin . Value Unit Remarks
name | Min | Typ | Max

Resolution - - - 12 bit

Linearity error* INL -16 - +16 | LSB

lefelentlal linearity DNL -0.98 ) +15 | LSB

error DAX :

Output voltage offset Vors - - 10.0 mV | When sett!ng 0x000

-20.0 - +14 | mV_ | When setting OXFFF

Analog output R 3.10 | 3.80 | 4.50 kQ | D/A operation

impedance ° 2.0 - - MQ | When D/A stop
IDDA TBD 330 TBD uA | D/A operation AVcc=3.3V

Power supply current* AVCC | TBD | 519 | TBD uA | D/A operation AVcc=5.0V
IDSA - - TBD uA | When D/A stop

*: During no load
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7. Low-Voltage Detection Characteristics

(1) Low-Voltage Detection Reset

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

Detected voltage VDL - 2.25 2.45 2.65 V | When voltage drops
Released voltage VDH - 2.30 2.50 2.70 V | When voltage rises
(2) Interrupt of Low-Voltage Detection

Parameter Symbol | Conditions . Value Unit Remarks

Min Typ Max

Detected voltage VDL SVHI = 00111 2.58 2.8 3.02 V | When voltage drops
Released voltage VDH 2.67 29 3.13 V | When voltage rises
Detected voltage VDL SVHI = 00100 2.76 3.0 3.24 V | When voltage drops
Released voltage VDH 2.85 3.1 3.34 V | When voltage rises
Detected voltage VDL SVHI = 01100 2.94 3.2 3.45 V | When voltage drops
Released voltage VDH 3.04 3.3 3.56 V | When voltage rises
Detected voltage VDL SVHI = 01111 3.31 3.6 3.88 V | When voltage drops
Released voltage VDH 3.40 3.7 3.99 V | When voltage rises
Detected voltage VDL SVHI = 01110 3.40 3.7 3.99 V | When voltage drops
Released voltage VDH 3.50 3.8 4.10 V | When voltage rises
Detected voltage VDL SVHI = 01001 3.68 4.0 4.32 V | When voltage drops
Released voltage VDH 3.77 4.1 4.42 V | When voltage rises
Detected voltage VDL SVHI = 01000 3.77 4.1 4.42 V | When voltage drops
Released voltage VDH 3.86 4.2 4.53 V | When voltage rises
Detected voltage VDL SVHI = 11000 3.86 4.2 4,53 V | When voltage drops
Released voltage VDH 3.96 4.3 4.64 V | When voltage rises
LVD stabilization T 4480x%
wait time Lvbw ) ) i tevep™ us

*: teyep indicates the APB2 bus clock cycle time.

©
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8. MainFlash Memory Write/Erase Characteristics
(VCC =2.7V to 55V)

Parameter . Value Unit Remarks
Min | Typ | Max
Sector erase Large Sector - 0.7 8.7 s Includes write time prior to internal erase
time Small Sector 0.3 1.1 P
Half word \ivrllé%?ﬂ:: 100
(16-bit) Write oval - 12 us Not including system-level overhead time
write time ycles 200
> 100 times
Chip erase time - 13.6 68 S Includes write time prior to internal erase
Write cycles and data hold time
Erase/Write cycles (cycle) Data hold time (year)
1,000 20*
10,000 10*
100,000 5*

*: This value comes from the technology qualification (using Arrhenius equation to translate high temperature
acceleration test result into average temperature value at + 85°C) .

9. WorkFlash Memory Write/Erase Characteristics
(Ve = 2.7V 10 5.5V)

Value

Parameter . Unit Remarks
Min | Typ | Max
Sector erase time - 0.3 1.5 S Includes write time prior to internal erase
Half word (16-bit) . . .
. - 20 200 ps | Not including system-level overhead time
write time
Chip erase time - 1.2 6 S Includes write time prior to internal erase

Write cycles and data hold time

Erase/Write cycles (cycle) Data hold time (year)
1,000 20 *
10,000 10~*
100,000 5*

*: This value comes from the technology qualification (using Arrhenius equation to translate high temperature
acceleration test result into average temperature value at + 85°C) .

©
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10. Standby Recovery Time

(1) Recovery cause: Interrupt/WKUP
The time from recovery cause reception of the internal circuit to the program operation start is shown.

+ Recovery count time
(VCC =2.7V105.5V, Vg = OV)

Value ,
Parameter Symbol Unit | Remarks
Typ ‘ Max*
Sleep mode HCLKx1 us
Main/Main CR/PLL/Timer mode TBD TBD us
Sub timer mode TBD TBD us
Sub CR timer mode TBD TBD us
RTC/stop mode Ticnt TBD TBD us
Deep standby RTC mode with RAM retention us
- - TBD TBD
Deep standby stop mode with RAM retention us
Deep standby RTC mode without RAM retention us
- B TBD TBD
Deep standby stop mode without RAM retention us

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

- Example of standby recovery operation (when in external interrupt recovery*)

ExtINT

Interrupt factor

Active
accept

|

.

| Ti |

icnt |
| Interrupt factor
| clear by CPU
|
|
|
CPU
Operation Start

*: External interrupt is set to detecting fall edge.

©
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- Example of standby recovery operation (when in internal resource interrupt recovery*)

Internal
Resource INT

Interrupt factor

Active
accept

|

I B — S — |

| Ti |

icnt |
| Interrupt factor
I clear by CPU
|
|
|
CPU
Operation Start

*: Depending on the standby mode, interrupt from the internal resource is not included in the recovery cause.

Notes: -« The return factor is different in each Low-Power consumption modes.
See "Chapter: Low Power Consumption Mode" and "Operations of Standby Modes" in FM4 Family
PERIPHERAL MANUAL.
« When interrupt recoveries, the operation mode that CPU recoveries depends on the state before the
Low-Power consumption mode transition. See "CHAPTER: Low Power Consumption Mode" in "FM4
Family PERIPHERAL MANUAL".

©
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(2) Recovery cause: Reset
The time from reset release to the program operation start is shown.

- Recovery count time
(VCC =27V 1055V, Vss = OV)

Value .
Parameter Symbol Unit | Remarks
Typ Max*
Sleep mode TBD TBD us
Main/Main CR/PLL/Timer mode TBD TBD us
Sub timer mode TBD TBD us
Sub CR timer mode 248 TBD us
RTC/stop mode Trent TBD TBD us
Deep standby RTC mode with RAM retention us
- - TBD TBD
Deep standby stop mode with RAM retention us
Deep standby RTC mode without RAM retention us
- - TBD TBD
Deep standby stop mode without RAM retention us

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

- Example of standby recovery operation (when in INITX recovery)

INITX
- |
| | |
| > | |
@ i
Internal RST RST Active | Release
|
| | |
| [P
I : Trent :
1 |
|
|
|
|
CPU
Operation Start

©
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- Example of standby recovery operation (when in internal resource reset recovery*)

Internal
Resource RST

Internal RST RST Active Release

Trent

CPU

. Start
Operation a

*: Depending on the standby mode, the reset issue from the internal resource is not included in the recovery
cause.

Notes: -« The return factor is different in each Low-Power consumption modes.

See "Chapter: Low Power Consumption Mode" and "Operations of Standby Modes" in FM4 Family
PERIPHERAL MANUAL.

+ The time during the power-on reset/low-voltage detection reset is excluded to the recovery source. See
"(6) Power-on Reset Timing" in "4. AC Characteristics" in "EMBELECTRICAL CHARACTERISTICS"
for the detail on the time during the power-on reset/low-voltage detection reset.

+ When in recovery from reset, CPU changes to the high-speed CR run mode. When using the main clock
or the PLL clock, it is necessary to add the main clock oscillation stabilization wait time or the main
PLL clock stabilization wait time.

« The internal resource reset means the watchdog reset and the CSV reset.

©
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B ORDERING INFORMATION

MB9B460R Series
I

Part number Package
MB9BF468MPMC . . .
OBFa6 c Plastic «+ LQFP (0.5mm pitch), 80 pin
MB9BF467MPM (FPT-80P-M37)
MB9BF466MPMC
MB9BF468MPMC1 . . .
OBFa6 c Plastic + LQFP (0.65mm pitch), 80 pin
MB9BF467MPMC1 (FPT-80P-M40)
MB9BF466MPMC1
MB9BF466NPMC . . .
OBFa6 c Plastic + LQFP (0.5mm pitch), 100 pin
MBOBF467NPM (FPT-100P-M23)
MB9BF468NPMC
MB9BF466RPMC . . .
OBFa6 c Plastic + LQFP (0.5mm pitch), 120 pin
MB9BF467RPM (FPT-120P-M37)
MB9BF468RPMC
MB9BF466NBGL . . .
OBFa6 G Plastic «+ PFBGA (0.5mm pitch), 112 pin
MBIBF467NBGL (BGA-112P-M05)
MB9BF468NBGL
MB9BF468RBGL . . .
OBF467RBG Plastic «+ PFBGA (0.5mm pitch), 144 pin
MBOBF467RBGL (BGA-144P-M09)
MB9BF466RBGL
MBOBF468NPQC _ _ _
Plastic + QFP (0.65mm pitch), 100 pin
MB9BF467NPQC (FPT-100P-M36)
MB9BF466NPQC

DS709-00002-0v01-E
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B PACKAGE DIMENSIONS

120-pin plastic LQFP Lead pitch 0.50 mm
Package width x 16.0 mm x 16.0 mm
package length
Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm Max
Weight 0.88¢
(FPT-120P-M37) Code P-LFQFP120-16 x 16-0.50
(Reference)
120-pin plastic LQFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-120P-M37) Note 2) Pins width and pins thickness include plating thickness.

Note 3) Pins width do not include tie bar cutting remainder.
18.00 + 0.20(.709 +.008) SQ

*16.00 + 0.10(.630 + .004) SQ

18080 1AA0ARR0RRRE0E0RR0AAD " o
®2 0 OE® |[E L |
= = = | 15053 (.050°%%) }
=] = = | (Mounting height) ‘
] = E | |
% % = : 0.25(.010) ;
= = = [ |
] == E | |
= = =~ [Sl0.08(003) | |
% % = | 08 ,ﬁ |
o — E | |
= INDEX = o | b |
= = = | 0.60+0.15 !
=] f Q =5 = : (.024+ .006) :

= il = A 0.100.05
(20 = ¥ = () \E/ : (:004+.002) :
L LR GEEE LR R RER R R MY L (Ganded ]

LEAD No. (1) L oasssE
T (00675%)
m B 001

0.22+0.05 _
} 009+ .002) $|0.08(.003) @

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

(© 2010 FUJITSU SEMICONDUCTOR LIMITED F120037Sc(1)-1-1

©
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MB9B460R Series

100-pin plastic LQFP

(FPT-100P-M23)

Lead pitch 0.50 mm
Package width x| 1 4 50 mm x 14.00 mm
package length

Lead shape Gullwing
Le_a d b_end Normal bend
direction
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Weight 0.65¢g

100-pin plastic LQFP
(FPT-100P-M23)

16.0020.20(.6302.008)SQ
*14.000.10(.551+.004)SQ

@) ©
RARARAHARARAARARARAARAAAR
EQ =

©)

R G EL
| 9222005 15 500576

(© 2009-2010 FUJITSU SEMICONDUCTOR LIMITED F100034S-c-3-4

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

[=[0.08(.003) |

-
Details of "A" part

|
|
| |
| 1 |
| +0.20
o |
| M ('05;9':%04) hy ] ‘
ounting heig |
} v = - |
[ 0g 0.10:0.10 |
‘ 0.50+0.20 (.004+.004) |
bar | (020%.008) (Stand off) |
} ‘ ‘
| 0.60:0.15 | 10.25(.010) |
| (024x006) 1 I !
0.14520.055
(.006+.002)

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

Please check the latest package dimension at the following URL.

http://edevice.fujitsu.com/package/en-search/

DS709-00002-0v01-E
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100-pin plastic QFP Lead pitch 0.65 mm

Package width x

14.00 mm x 20.00 mm
package length

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 3.35 mm MAX

(Recf:eor‘;ﬁce) P-QFP100-14 x 20-0.65

(FPT-100P-M36)

100-pin plastic QFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-100P-M36) Note 2) Pins width and pins thickness include plating thickness.

Note 3) Pins width do not include tie bar cutting remainder.
23.90+0.40(.941+.016)

*20.00+0.20(.787+.008)

&)
phhiRRARRAAAAAAHHE B
% %
= =
= O ol M
= Sl
=— INDEX — | | | = o __________
% ),/ % : Details of "A" part :
% = —] i 3.005% [0:25(010)] F i
<@)HHHHHHHHHHHHHHHHHHHHHHHHHHHHH (Mé&n%i%;ﬁ;ei%m,jl ;
~Q° '
oo ooy el R ]
| 0.80%0.20 0.25+0.20 |
A | (031 +. 008} (.010 +. 008) |
! | 088:015 (Stand off) |
| (035 006) |

Dimensions in mm (inches).
(© 2011 FUJITSU SEMICONDUCTOR LIMITED HMbF100-36Sc-1-1 Note: The valuesin parentheses are referencevalues.

Please check the latest package dimension at the following URL.
http://edevice.fujitsu.com/package/en-search/

©
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80-pin plastic LQFP Lead pitch 0.50 mm
Package width x| 15 50 mm x 12.00 mm
package length

Lead shape Gullwing
Le_ad b_end Normal bend
direction
Sealing method Plastic mold
Mounting height 1.70 mm MAX
(FPT-80P-M37) Weight 04749

80-pin plastic LQFP
(FPT-80P-M37)
14.00+0.20(.551 + .008)SQ

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

*12.00+ 0.10(.472+ .004)SQ o(.%)gssi 06%55
. +.
AL e
:ﬁ Details of "A" part }
o —| o
i Q E : 7(1023%% (Mounting height) }
= = [ M — |
=] — | |
= == | . f % |
= = s
i E ©]0.08(.003) } 0.50+0.20 0.10+0.05 :
—— — | (.020%.008) (.004%.002) }
— — I 0.60£0.15 | | (Stand off) ‘
= INDEX = | (024009
o= (F OFe |
\ AT
R EEGEEREL
@
0.22+0.05
(.009+ .002)

Dimensions in mm (inches).

(© 2009-2010 FUJITSU SEMICONDUCTOR LIMITED F80037S-c-1-2 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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80-pin plastic LQFP

Lead pitch

0.65 mm

Package width x
package length

14.00 mm x 14.00 mm

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.60 mm Max.

Code

P-LQFP80-14 x 14-0.65

(Reference)

(FPT-80P-M40)

80-pin plastic LQFP
(FPT-80P-M40)

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

16.00+0.20(.630+.008)SQ

*14.00£0.10(.551+.004)SQ
0.145+0.055
.006+.002
( )
HAHAAAAAAAAAAARAAHAHR emisorarpar
°q0 = * *
i | } |
= = | 150:010 }
e Fo } (.059+.004) |
o - ‘
= = i i
|
= = Slotogoos) | T |
= = | VAN Ay
== == : LY |
= INDEX — | 0505020 }
| .50+0.

== = | (.020+.008) !

[ ] 0.10+0.05
= O Q =@ | (004£002) |
0 | 0.60£0.15 !
HHEHHHHHHHEHEEHEHEHEH ‘ (62450065 |
® L .

[0.65(026)] 0.3240.06
($[0.13(.005) &)
; (0132.002) 2

Dimensions in mm (inches).

© 2012 FUJITSU SEMICONDUCTOR LIMITED HMbF80-40Sc-1-1 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/

DS709-00002-0v01-E

(o0}
160 FUJITSU



PRELIMINARY MB9B460R Series
e

112-ball plastic FBGA Ball pitch 0.50 mm

Package width x

package length 7.00 mm x 7.00 mm

Lead shape Ball
Sealing method Plastic mold
Mounting height 1.35 mm Max.

Weight 0.10¢g

(BGA-112P-M05)

112-ball plastic FBGA
(BGA-112P-M05)

7.00+0.10(.276+.004) 6.00(.236)REF

$0.20(:008)[S[B]
= 0.50(.020)
E TYP
DOO0O0O0O0 A)A)OOOO 13
CO0OO0OO0O0O0OPOOOOOO |12
00 00000 OO0 |1
OO0 OO |10
OO0 OO0 |9
8
7.00£0.10  ¢.00(.236) T 099 099 7
.276+.004,
( ) REF 000 000 |6
© 00 000 |5
0.50(.020) 00O O OO0 |4
TYP OO0 0O00QOO OO |3
OO0O0O0O0OO0ODOOOOOVO |2
;\ ? O0O0O0O0OHOOOOOO 1
NMLKJHGFEDCBA
(INDEX AREA) [€]0.20(.008) [S[A] INDEX
(NO BALL)
| | (llllzzj;%'fgif%gf) @] 20.05(.002) ®[S|AB]
| v T
U |SACACACHOACACAGAGAW)
0.25:0.10 1.15:0.20
©[0.10(.004) [S (.0102.004) (.045+.008)
(Stand off)  (Seated height)
Dimensions in mm (inches).
© 2008-2010 FUJITSU SEMICONDUCTOR LIMITED B112005S-¢-2-3 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 FBGA Lead pitch 0.5 mm
Package width x
package length 7.0 mm x 7.0 mm
Sealing method Plastic mold
Mounting height 1.3 mm MAX
Weight 0119
(BGA-144P-M09)
144-pin plastic FBGA
(BGA-144P-M09)
7.00£0.10(.276+.004) 6.00(.236)
& [9.50020]
|
i D OO0000b000000 |13
| b 0000000000000 |12
| D 0000000000000 |11
; 000000VO000O00O0 |10
! @ | 0000 ! 0000 |9
| D Eﬁoooo ! 0000 |8
700020 | R L 15 [cooz3e) ~|0O0O00-—- - 00007
(.276+.004) | 5000 1 5
| D 0000 ! 5
| D 0000000 4
| D 0000000 3
; 0000000 2
| D O oooo@oooo O |1
\INDEXAREAI 7_@ ML KJHGFEDTCBA
INDEX
[€]0.20(.008) [S]B] | (No Ball)
| i &ii:ﬂ%ﬁgi%g) @] 20.05(.002) ®[ S[A]B]
[=[0.08(003)[s] 0.25:0.10 1.15:0.15
(.010+.004) (.045+.006)
(STAND OFF)  (SEATED HEIGHT)
Dimensions in mm (inches).
© 2010 FUJITSU SEMICONDUCTOR LIMITED HMbB144-09S¢-1-1 Note: The values in parentheses are reference values.

Please check the latest package dimension at the following URL.
http://edevice.fujitsu.com/package/en-search/

©
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FUJITSU SEMICONDUCTOR LIMITED

Nomura Fudosan Shin-yokohama Bldg. 10-23, Shin-yokohama 2-Chome,

Kohoku-ku Yokohama Kanagawa 222-0033, Japan

Tel: +81-45-415-5858
http://jp.fujitsu.com/fsl/en/

For further information please contact:

North and South America

FUJITSU SEMICONDUCTOR AMERICA, INC.
1250 E. Arques Avenue, M/S 333

Sunnyvale, CA 94085-5401, U.S.A.

Tel: +1-408-737-5600  Fax: +1-408-737-5999
http://us.fujitsu.com/micro/

Europe

FUJITSU SEMICONDUCTOR EUROPE GmbH
Pittlerstrasse 47, 63225 Langen, Germany

Tel: +49-6103-690-0 Fax: +49-6103-690-122
http://emea.fujitsu.com/semiconductor/

Korea

FUJITSU SEMICONDUCTOR KOREA LTD.

902 Kosmo Tower Building, 1002 Daechi-Dong,
Gangnam-Gu, Seoul 135-280, Republic of Korea
Tel: +82-2-3484-7100 Fax: +82-2-3484-7111
http://www.fujitsu.com/kr/fsk/

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

All Rights Reserved.

thereof.

other abnormal operating conditions.

technical information described herein.

FUJITSU SEMICONDUCTOR LIMITED, its subsidiaries and affiliates (collectively, "FUJITSU SEMICONDUCTOR")
reserves the right to make changes to the information contained in this document without notice. Please contact your
FUJITSU SEMICONDUCTOR sales representatives before order of FUJITSU SEMICONDUCTOR device.

Information contained in this document, such as descriptions of function and application circuit examples is presented
solely for reference to examples of operations and uses of FUJITSU SEMICONDUCTOR device. FUJITSU
SEMICONDUCTOR disclaims any and all warranties of any kind, whether express or implied, related to such
information, including, without limitation, quality, accuracy, performance, proper operation of the device or
non-infringement. If you develop equipment or product incorporating the FUJITSU SEMICONDUCTOR device based on
such information, you must assume any responsibility or liability arising out of or in connection with such information or
any use thereof. FUJITSU SEMICONDUCTOR assumes no responsibility or liability for any damages whatsoever arising
out of or in connection with such information or any use thereof.

Nothing contained in this document shall be construed as granting or conferring any right under any patents, copyrights, or
any other intellectual property rights of FUJITSU SEMICONDUCTOR or any third party by license or otherwise, express
or implied. FUJITSU SEMICONDUCTOR assumes no responsibility or liability for any infringement of any intellectual
property rights or other rights of third parties resulting from or in connection with the information contained herein or use

The products described in this document are designed, developed and manufactured as contemplated for general use
including without limitation, ordinary industrial use, general office use, personal use, and household use, but are not
designed, developed and manufactured as contemplated (1) for use accompanying fatal risks or dangers that, unless
extremely high levels of safety is secured, could lead directly to death, personal injury, severe physical damage or other
loss (including, without limitation, use in nuclear facility, aircraft flight control system, air traffic control system, mass
transport control system, medical life support system and military application), or (2) for use requiring extremely high
level of reliability (including, without limitation, submersible repeater and artificial satellite). FUJITSU
SEMICONDUCTOR shall not be liable for you and/or any third party for any claims or damages arising out of or in
connection with above-mentioned uses of the products.

Any semiconductor devices fail or malfunction with some probability. You are responsible for providing adequate designs
and safeguards against injury, damage or loss from such failures or malfunctions, by incorporating safety design measures
into your facility, equipments and products such as redundancy, fire protection, and prevention of overcurrent levels and

The products and technical information described in this document are subject to the Foreign Exchange and Foreign Trade
Control Law of Japan, and may be subject to export or import laws or regulations in U.S. or other countries. You are
responsible for ensuring compliance with such laws and regulations relating to export or re-export of the products and

All company names, brand names and trademarks herein are property of their respective owners.

Edited: Sales Promotion Department
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