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The following document contains information on Cypress products. Although the document is marked
with the name “Spansion” and “Fujitsu”, the company that originally developed the specification,
Cypress will continue to offer these products to new and existing customers.

Continuity of Specifications

There is no change to this document as a result of offering the device as a Cypress product. Any
changes that have been made are the result of normal document improvements and are noted in the
document history page, where supported. Future revisions will occur when appropriate, and changes
will be noted in a document history page.

Continuity of Ordering Part Numbers
Cypress continues to support existing part numbers. To order these products, please use only the
Ordering Part Numbers listed in this document.

For More Information
Please contact your local sales office for additional information about Cypress products and solutions.

About Cypress

Cypress (NASDAQ: CY) delivers high-performance, high-quality solutions at the heart of today’s most
advanced embedded systems, from automotive, industrial and networking platforms to highly
interactive consumer and mobile devices. With a broad, differentiated product portfolio that mcludes
NOR flash memories, F-RAM™ and SRAM, Traveo™ microcontrollers, the industry’s only PSoC
programmable system-on-chip solutions, analog and PMIC Power Management ICs, CapSense
capacitive touch-sensing controllers, and Wireless BLE Bluetooth® Low-Energy and USB connectivity
solutions, Cypress is committed to providing its customers worldwide with consistent innovation, best-
in-class support and exceptional system value.
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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 any use that includes fatal risks or dangers that, unless
extremely high safety is secured, could have a serious effect to the public, and could lead directly to death, personal injury,
severe physical damage or other loss (i.e., nuclear reaction control in nuclear facility, aircraft flight control, air traffic control,
mass transport control, medical life support system, missile launch control in weapon system), or (2) for any use where
chance of failure is intolerable (i.e., submersible repeater and artificial satellite). Please note that Spansion will not be liable
to you and/or any third party for any claims or damages arising in connection with above-mentioned uses of the products.
Any semiconductor devices have an inherent chance of failure. You must protect against injury, damage or loss 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. If any products described in this document
represent goods or technologies subject to certain restrictions on export under the Foreign Exchange and Foreign Trade Law
of Japan, the US Export Administration Regulations or the applicable laws of any other country, the prior authorization by the
respective government entity will be required for export of those products.

Trademarks and Notice

The contents of this document are subject to change without notice. This document may contain information on a Spansion
product under development by Spansion. Spansion reserves the right to change or discontinue work on any product without
notice. The information in this document is provided as is without warranty or guarantee of any kind as to its accuracy,
completeness, operability, fitness for particular purpose, merchantability, non-infringement of third-party rights, or any other
warranty, express, implied, or statutory. Spansion assumes no liability for any damages of any kind arising out of the use of
the information in this document.

Copyright © 2013 Spansion Inc. Al rights reserved. Spansion®, the Spansion logo, MirrorBit®, MirrorBit® Eclipse™,
ORNAND™ and combinations thereof, are trademarks and registered trademarks of Spansion LLC in the United States and
other countries. Other names used are for informational purposes only and may be trademarks of their respective owners.
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Cortex M4

B DESCRIPTION

The MB9B160R 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 (UART, CSIO,
I°C, LIN).

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

ARM"
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Deleted the following description :
The products which are described in this data sheet are placed into TYPE4 product categories in "FM4
Family PERIPHERAL MANUAL".


MB9B160R Series
s

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 SRAM2). 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-MA4F core.

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

® External Bus Interface

+ Supports SRAM, NOR, NAND Flash and SDRAM device

+ Up to 9 chip selects CS0O 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 DS709-00004-1v0-E
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® 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=ch.A and ch.7=ch.B) 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.

DS709-00004-1v0-E FUﬁTSU 3


Revised the following description :
Fast mode Plus (Fm+) (Max 1000 kbps, only for ch.3 and ch.7) supported
→Fast mode Plus (Fm+) (Max 1000 kbps, only for ch.3=ch.A and ch.7=ch.B) supported
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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 1/0 Port
This series can use its pins as general purpose 1/0 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 "IlI/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 6ch./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 DS709-00004-1v0-E



MB9B160R Series
s

® 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-bit position counter

+ 16-bit revolution counter

+ Two 16-bit compare registers

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

+ Free-running
+ Periodic (=Reload)
+ One-shot

® 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 CRC16 Generator Polynomial: 0x1021
+ |EEE-802.3 CRC32 Generator Polynomial: 0x04C11DB7

DS709-00004-1v0-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

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

® Clock Super Visor (CSV)
Clocks generated by internal CR oscillators are 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.

® L ow-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

® Low-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)

6 FUﬁTSU DS709-00004-1v0-E



MBO9B160R Series
S

® 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.

® Unique ID
Unique value of the device (41-bit) is set.

® Power Supply
Three Power Supplies

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

DS709-00004-1v0-E FUﬁTSU 7
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B PRODUCT LINEUP

® Memory size

Product name MB9BF 166M/N/R MB9BF167M/N/R MB9BF 168M/N/R
MainFlash memory 512 Kbytes 768 Kbytes 1024 Kbytes
WorkFlash memory 32 Kbytes 32 Kbytes 32 Kbytes
On-chip SRAM 64 Kbytes 96 Kbytes 128 Kbytes

SRAMO 32 Kbytes 48 Kbytes 64 Kbytes
SRAM1 16 Kbytes 24 Kbytes 32 Kbytes
SRAM1 16 Kbytes 24 Kbytes 32 Kbytes
Jee)
8 FU]]TSU DS709-00004-1v0-E
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® Function
MB9BF166M MB9BF 166N MB9BF166R
Product name MB9BF167M MB9BF167N MB9BF167R
MB9BF168M MB9BF168N MB9BF168R
Pin count 80 100/112 120/144
CPU Cortex-M4F, MPU, NVIC 128ch.
| Freq. 160 MHz
Power supply voltage range 2.7V t0 5.5V
DMAC 8ch.
DSTC 128ch.
. Addr:25-bit (Max),
Addr19-bit (Max), | Addr25-bit (Max), | oot 8/(16—bi)t
A R/W data: 8/16-bit
R/W data: 8-bit (Max), (Max),
External Bus Interface CS(:g/I(aI\);I)éx), CS:9 (Max), CSSIQR,(AI\:/?,X)’
SRAM, NSFF\??:II\géh NOR Flash,
NOR Flash SDRAM ’ NAND Flash,
SDRAM
Multi-function Serial Interface
(UART/CSIO/LIN/I’C) 8ch. (Max)
Base Timer 8ch. (Max)

(PWC/Reload timer/PWM/PPG)

AJ/D activation compare 6ch.
g Input capture 4ch.
£ | Free-run timer 3ch. .
E Output compare 6ch. 2 units (Max)
= [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
Unique ID Yes

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 1/0O port according to your function use.

DS709-00004-1v0-E
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B PACKAGES
Product name MB9BF166M | MB9BF166N | MB9BF166R
Package MB9BF167M | MB9BF167N | MB9BF167R
MB9BF168M | MB9BF168N MB9BF168R
LQFP: FPT-80P-M37 (0.5mm pitch) O - -
LQFP: FPT-80P-M40 (0.65mm pitch) @) -
QFP: FPT-100P-M36 (0.65mm pitch) - O
LQFP: FPT-100P-M23 (0.5mm pitch) - O -
LQFP: FPT-120P-M37 (0.5mm pitch) - - O
BGA: BGA-112P-MO05 (0.5mm pitch) - O -
BGA: BGA-144P-M09 (0.5mm pitch) - - O

O : Supported

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

o
10 FUJITSU
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B PIN ASSIGNMENT
- FPT-80P-M37/M40

MB9B160R Series
S

Ve

P50/CTS4_O/AINO_2/RTO10_0/INT0O_O/MADAT AQ0_0|
PS1/RTS4_0/BINO_2/RTO11_O/INTO1_O/MADATA01_0|
P52/SCK4_0/ZINO_2/RTO12_O/MADATA02_0|
P53/TIOAL_2/SOT4_0/RTO13_O/MADATAO3_0|
P54/TIOB1_2/SIN4_O/RTO14_O/INTO2_O/MADATA04_0|
P55/ADTG_1/SING_O/RTO15_O/INT07_2/MADATAQ5 0|
P56/SOT6_0/DTTILX_0/INT08_2/MADATA06_0
P30/TIOBO_URTS4_2/INT15_2/WKUPL/MADATA07_0
P31/TIOB1_USIN3_1/INT09_2/MADATA08_0|
P32/TIOB2_1/SOT3_1/INT10_/MADATA09_0|
P33/ADTG_6/TIOB3_1/SCK3_1/INT04_0/MADATAL0_0|
P39/ADTG_2/DTTIOX_O/RTCCO_2/SUBOUT _2)
P3AITIOAO_L/AINO_O/RTO00_0|
P3B/TIOAL_1/BINO_O/RTO01_0|
P3C/TIOA2_1/ZINO_O/RTO02_0|
P3DITIOA3_1/RTO03_0/MADO0_O)|
P3E/TIOA4_1/RTO04_0/MADO1_O|
P3F/TIOA5_L/RTO05_0/MADO2_0|
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65 |POB/TIOB6_1/SIN6_1/IC10_0/INTO0_1/S_DATAO_O/MCSX0_0

CMD_0/MDQMO_0

5_2/SCK6_1/IC12_0/

64 |POC/TIOA6_1/SOT6_1/IC11_0/S_DATA1_O/MALE_O
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P21/AN17/SINO_O/INTO6_1
P22/CROUT_O/AN16/TIOB7_1/SOT0_0
P23/AN15/TIOA7_1/SCKO_O/RTO00_1
P1B/AN11/SCK4_1/IC02_1/MAD18 0
P1A/AN10/SOT4_1/IC01_L/MAD17_0
P19/ANO9/SIN4_1/IC00_L/INTO5_1/MAD16_0
P18/ANOB/SCK2_2/MAD15_0

AVRH

AVRL

e

Avee

P17/ANO7/SOT2_2/WKUP3/MAD14_0
P16/ANOB/SIN2_2/INT14_1/MAD13_0
P15/ANOS/SCKO_1/MAD12_0
P14/AN04/SOTO_L/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/ANO1/SOT1_1/IC00_2/MADO8_0

zlalslelalsls
=S K &8

21

22

23

26
27

29
32
35

33

34

38

39

P45/TIOB0O_0/RTO15_1/DA1]

P44/TIOA4_0/RTO14_1/DAC|

INITX

P46/X0A| 24

P4TIX1A| 25

P48/VREGCTL

P49/VWAKEUH

VBAT| 28

C|
VSS| 30

PACITIOB2_0/SCK7_1/AIN1_2/MADO4_0f

vee| a1
P4E/TIOB4_0/SIN7_1/ZIN1_2/FRCK1_1/INT11_1/WKUP2/MADOG

P4B/TIOB1_0/SCS7_1/MADO3_0

P4D/TIOB3_0/SOT7_1/BIN1_2/INT13_2/MADOS5_0

PEO/MD1| 36

MDO| 37

PE2/X0|
PE3/X1]

VSS| 40

P10/ANOO/SIN1_1/FRCKO_2/INT02_1/MADO7_0

<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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+ FPT-100P-M23
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P32/TIOB2_1/SOT3_1/INT10_1/MADATA09 0| 11
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P35/TIOB5_1/IC03_0/INT08_1/IMADATAL2 0 14
P36/SINS_2/IC02_0/INT09_LMADATAL3 0|
P37/SOTS5_2/ICO1_0/INT05_2/MADATAL4,
P38/SCK5_2/IC00_0/INT06_2/MADATALS 0| 17
P39/ADTG_2/DTTIOX_O/RTCCO_2/SUBOUT_2MSDCLK_0f 18
P3ATIOA0_L/AINO_O/RTO00_O/MSDCKE_0[ 19
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3/SINS_O/INT04_1/S_WP_O/MOEX_0

[P60ITIOA2_2/SCK5_0/NMIX/WKUPO/MRDY_0

P63/CROUT_LINTO3_0/S_CD_O/MWEX_0

94 [P62/ADTG,

1
99
98
97
96
95
93
92
91
90
89
88
87
86
85
84
83
82
81
80
79
78
77
76

(TOP VIEW)

vss

[PO6/AN22/TRACED3/TIOBO_2/SOT7_0/MCSX3_0

PO3/TMS/SWDIO

[P04/TDO/SWO
POS/AN23/ADTG_OITRACECLK/SIN7_O/INTOL_1/MCSX2_0

POOITRSTX/MCSX7_0
PovTCK/ISWCLK
PO2/TDI/MCSX6_0

PO7/AN21/TRACED2ITIOAO_2/SCK7_O/MCLKOUT_0

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

PO9/AN19/TRACEDOITIOA3_2/SOT1_0/S_DATA2_0IMCSX5_0

POA/SIN1_O/FRCK1_O/INT12_2/S_DATA3_ O/MCSX1_0

POB/TIOB6_1/SIN6_1/IC10_O/INT00_1/S_DATAO_O/MCSX0_0

POC/TIOA6_L/SOT6_1/IC11_0/S_DATAL_O/MALE_O

0.0

[POD/TIOA5_2/SCK6_1/IC12_0/S_CMD_0/MD

)_0/MDQM

[POE/TIOBS_2/SCS6_1/IC13_0/S_CLK_0/MD!

_CLK_0/MDQM1_0

vee

LQFP - 100

vss
P20/AN18/AIN1_1/INT05_O/MAD24_0

P21/AN17/SINO_O/BIN1_L/INT06_L/MAD23_0

P22/CROUT_0/AN16/TIOB7_1/SOTO0_0/ZIN1_1
P23/AN15/TIOAT_1/SCKO_O/RTO00_1/MAD22_0
P1E/AN14/ADTG_S/FRCK0_MAD21_0
P1D/AN13/RTS4_U/DTTIOX_1/MAD20_0
P1C/AN12/CTS4_LIC03_UMAD19_0
P1B/AN11/SCK4_1/IC02_1/MAD18_0
PLA/AN10/SOT4_1/ICO1_1IMAD17_0
P19/AN09/SINA_1/IC00_1/INT05_1/MAD16_0
P18/ANOBISCK2_2/MAD15_0

P17/ANO7/SOT2_2/WKUP3/MAD14_0
P16/ANOG/SIN2_2/INT14_1/MAD13_0
P15/ANOS/SCKO_L/MAD12_0

P14/AN04/SOTO_1/IC03_2/MAD11_0

P13/ANO3/SINO_1/IC02_2/INT03_1/MAD10_0
P12/AN02ISCK1_1/IC01_2/RTCCO_1/SUBOUT_1/MAD09_0
PLUANOL/SOT1_1/IC00_2/MAD08_0
P10/ANOO/SIN1_1/FRCKO_2/INT02_1/MADO7_0

26
27

28
29
30

31

33

36
39

42

43

44

45

46

49

50

vee|

P40/TIOAO_O/RTO10_1/INT12_1

PALTIOA1_O/RTO11_1/INT13 1

P42/TIOA2_0/RTO12_I/MSDWEX_0|

P43/ADTG_7/TIOA3_O/RTO13_1/MCSX8_0|

PA44/TIOA4_O/RTO14_LIDA

P45/TIOBO_O/RTO15_1/DA1|

INITX
P46/X0A[ 34

PaTIX1A[ 35
VBAT| 38

c
vss| a0

P48/VREGCTL|
P49VWAKEUH 37

vee| a1

P4B/TIOB1_0/SCS7_1/MADO3_0|

PACITIOB2_0/SCK7_V/AIN1_2/MADO4

PAD/TIOB3_0/SOT7_L/BIN1_2/INT13_2/MAD05_0

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

PEO/MD1,

MDO| a7

PE2/X0[ 48
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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+ FPT-120P-M37

MB9B160R Series

vec
P50/CTS4_0/AINO_2/RTO10_0/INT00_O/MADATA0_0|
P5U/RTS4_0/BINO_2/RTO11_O/INTO1_O/MADATAD1_Of
P52/SCK4_0/ZINO_2/RTO12_O/MADATAG2_0|
PS3/TIOAL_2/SOT4_0/IRTO13_0/IMADATAO3_0)
P54/TIOB1_2/SIN4_O/RTO14_0/INT02_OIMADATA04_0)
P55/ADTG_1/SING_O/RTO15_0/INTO7_2/MADAT AD5_0f
P56/SOT6_0/DTTI1X_O/INTO8_2/MADATA6_0)

P57/SCK6_O/IMADATA07_0|

P58/SIN4_2/AIN1_O/INTO4_2/MADAT A08_0|
P59/SOT4_2/BIN1_O/INTO7_1/MADATAG9_0|
P5SAISCK4_2/ZIN1_OIMADATAI0_()
PSB/CTS4_2/MADATALL 0|
P30/TIOBO_LIRTS4_2/INT15_2WKUP1/MADATAL2_0|
P3UTIOB1_U/SIN3_LINT09_2/MADATAL3 0
P32/TIOB2_1/SOT3_U/INT10_L/MADATA14_0)
P33/ADTG_6/TIOB3_L/SCK3_L/INT04_O/IMADATALS 0
P34/TIOB4_LIFRCKO_OMNALE 0|
P35/TIOBS5_1/IC03_O/INT08_1/MNCLE |
P36/SINS_2/1C02_0/INT09_1/MNWEX_
P37/SOT5_2/ICO1_O/INT05_2/MNREX_(
P38/SCK5_2/IC00_0/INTO06
P39/ADTG_2/DTTIOX_O/RTCCO_2/SUBOUT_2/MSDCLK_0|
P3ATIOAD_L/AINO_O/RTO00_O/MSDCKE _0)
P3BITIOAL_L/BINO_O/RTOO1_OMRASX 0|
P3CITIOA2_L/ZINO_O/RTO02_OMCASX 0|
P3DITIOA3_LRTO03_0/MADOO_0)
P3E/TIOA4_L/RTO04_O/MADOL 0|

P3FITIOAS_/RTO05_0/MADO2_0f

vss|

(TOP VIEW)

vss
[P20/AN18/AIN1_1/INTOS_O/MAD24_0
[P21/AN17/SINO_O/BIN1_L/INTO06_1/MAD23_0
[P22/CROUT_O/AN16/TIOB7_1/SOTO_0/ZIN1_1
[P23/ANI5ITIOAT_1/SCKO_O/RTO00_L/MAD22_0
P24/SIN2_L/RTOO1_1/INTO1_2
P25/TIOAS_0/SOT2_IRTO02_1
P26/TIOB5_0/SCK2_/RTO03_1
P27/TIOAS_2/RTO04_L/INTO02_2
P1FIADTG_4/TIOB6_2/RTO05_1
P1E/AN14/ADTG_S/IFRCKO_LIMAD21 0
[P1D/AN13/RTS4_L/DTTIOX_1/MAD20_0
[P1C/AN12/CTS4_1IC03_UMAD19_0
[P1B/AN11/SCK4_1/IC02_1/MAD18_0
[PLAAN10/SOT4_1/ICO1_1/IMAD17_0
[P19/ANO9/SINA_1/IC00_1/INT05_1/MAD16_0

[P18/ANOSISCK2_2/MAD15_0

B}

WRH
AVRL
Avss
Avee

P17/ANO7/SOT2_2/WKUP3/MAD14_0

[P16/ANOB/SIN2_2/INT14_1/MAD13_0
[P15/ANOS/SCKO_1/MAD12_0
[P14/AN04/SOT0_1/1C03_2/MAD11_0
[PL3/ANO/SINO_1/1C02_2/INT03_1/MAD10_0
[P12/AN02/SCK1_1/1C01_2/RTCCO_1/SUBOUT_1/MAD09_0
P11/ANOY/SOT1_1/1C00_2/MADO_0
[P10/ANOO/SIN1_1/FRCKO_2/INT02_1/MADO7_0

P4EITIOB4_0/SIN7_1/ZIN1_2/FRCK1_UINT11_1/WKUP2/MADOS.
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<Note>

The number after the underscore ("_") in pin names such as XXX _1 and XXX _2 indicates the relocated
port number. For these pins, there are multiple pins that provide the same function for the same channel.
Use the extended port function register (EPFR) to select the pin.
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MB9B160R Series
S

+ FPT-100P-M36

PSURTS4_O/BINO_2/RTO11_O/INTOL_O/MADATAOL 0
P52/SCK4_0/ZINO_2/RTO12_0IMADATAG2_0|
P53/TIOAL_2/SOT4_O/RTO13_O/MADATAO3
P54/TIOB1_2/SIN4_O/RTO14_0/INT02_O/MADATAO4._0f
PS5/ADTG_USING_O/RTO15_O/INTO7_2/MADATAOS 0
P56/SOT6_0/DTTI1X_O/INT08_2/MADATA06 0|
P30/TIOBO_U/RTS4_2/INT15_2WKUP1MADATAO7_0|
P3UTIOB1_USIN3_L/INT09_2/MADATA08 0|
P32/TIOB2_1/SOT3_1/INT10_1/MADATA09_0|
P33/ADTG_6/TIOB3_1/SCK3_L/INT04_O/MADATALO_Of
P34/TIOB4_1/FRCKO_O/MADATAL1_0|
P35/TIOB5_L/IC03_0/INT08_LIMADATAL2_0|
P36/SINS_2/IC02_0/INT09_1/MADATAL3_0|
P37/SOT5_2/ICO1_O/INTOS_2/MADATA14 ¢
P38/SCK5_2/IC00_0/INTO6_2/MADATALS 0|

P39/ADTG_2/DTTIOX_O/RTCCO_2/SUBOUT_2/MSDCLK_0|

P3AITIOAO_L/AINO_O/RTO00_O/IMSDCKE |
P3B/TIOAL_1/BINO_O/RTO01_O/MRASX_0|
P3CITIOA2_1/ZINO_O/RTO02_0IMCASX 0|

P50/CTS4_O/AINO_2/RTO10_0/INTOO_O/MADATAC0_O

P60/TIOA2_2/SCK5_O/NMIX/WKUPOMRDY_O
P61/TIOB2_2/SOT5_O/RTCCO_0/SUBOUT_O

3/SINS_O/INT04_1/S_WP_OIMOEX_0

P63/CROUT_L/INTO3_0/S_CD_OIMWEX_0

(TOP VIEW)

6_1/SING_L/IC10_0/INT00_1/S_DATAQ_O/MCSX0_0

[POA/SINL_OIFRCK1_0/INT12_2/S_DATA3_OMCSX1_0

POCITIOA6_1/SOT6_1/IC11_0/S_DATA1_OMALE_O
0.0
1.0

QM

QM:

PO7/AN2L/TRACED2/TIOAO_2/SCK7_0/MCLKOUT_O

PO9/AN19/TRACEDOITIOA3_2/SOT1_0/S_DATA2_OIMCSX5_0

PO6/AN22/TRACED3/TIOBO_2/SOT7_0/MCSX3_0

[PODITIOAS_2/SCK6_1/IC12_0/S_CMD_0/MD

[PO8/AN20/TRACEDL/TIOB3_2/SCK1_0/MCSX4_0
POE/TIOBS_2/SCS6_1/IC13_0/S_CLK_O/MD
[P21/AN17/SINO_O/BIN1_LINTO6_1/IMAD23_0

POS/AN23/ADTG_OITRACECLK/SIN7_O/INTO1_UMCSX2_0

P20/AN18/AINT_LINTOS_O/MAD24_0

P3DITIOA3_1/RTO03_0/MAD00_|
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P22/CROUT_O/AN16/TIOB7_1/SOTO_0/ZIN1_1
P23/AN15/TIOA7_1/SCKO_0/RTO00_1/MAD22_0

P1E/AN14/ADTG_5/FRCKO_LIMAD21_0
P1D/ANI3/RTS4_1/DTTIOX_UMAD20_0
P1C/AN12/CTS4_1/IC03_1MAD19_0
[P1B/AN11/SCK4_1/IC02_UMAD18_0
[PLA/AN10/SOT4_1/IC01_1/MAD17_0

P19/ANO9/SINA_1/IC00_L/INTO5_/MAD16_0

[P18/ANOBISCK2_2/MAD15_0

P17/ANO7/SOT2_2\WKUP3IMAD14_0
P16/ANOB/SINZ_2/INT14_1/MAD13_0
[P15/ANOS/SCKO_1/MAD12_0
P14/AN04/SOTO_1/IC03_2/MAD11_0

[P13/ANO3/SINO_/IC02_2/INTO3_/MAD10_0
P12/AN02/SCK1_1/IC01_2/RTCCO_1/SUBOUT_1/MAD09_O

[PLUANOL/SOT1_1/IC00_2/MAD08_0

<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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MB9B160R Series
S

+ BGA-112P-M05

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

DS709-00004-1v0-E FUﬁTSU 15



MB9B160R Series
S

+ BGA-144P-MO09

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

MB9B160R Series

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

LQFP120
1 1

LQFP100

LQFP80

QFP100

BGA112

BGA144

Pin Name

/0
circuit

Pin state
type

1

79

Bl

Bl

VCC

type

C1

C1

P50

CTS4 0

AINO_2

RTO10 0
(PPG10_0)

INTO0_O

MADATAO0_0

Cc2

c2

P51

RTS4_0

BINO_2

RTO11 0
(PPG10_0)

INTOL_0

MADATAOQ1_0

C3

D1

P52

SCK4_0
(SCL4_0)

ZINO_2

RTO12 0
(PPG12_0)
MADATA02_0

D1

D2

P53
TIOAL 2
SOT4 0

(SDA4_0)
RTO13 0
(PPG12_0)

MADATA03 0

D2

D3

P54
TIOB1 2

SIN4_0

RTO14 0
(PPG14_0)

INT02_0

MADATAOQ04_0

El

P55

ADTG_1

SING_0

El

RTO15 0
(PPG14_0)

INTO7_2

MADATAOQ5_0

DS709-00004-1v0-E
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MB9B160R Series
S

Pin No 110

LQFP120 | LQEP100 | LQFP8O | QFP100 | BGA112 | BGA144 | TN Name ‘T;;‘;‘t

Pin state
type

P56
SOT6_0
(SDA6_0)
DTTILX_ 0
INTO8_2
MADATAO06_0
P57
SCK6_0
(SCL6_0)
MADATAO7 0
P58
SIN4_2
10 - - - - E4 AIN1_0 E K
INTO4 2
MADATAO08_0
P59
SOT4 2
(SDA4_2)
BINI_O
INTO7 1
MADATA09 0
P5A
SCK4 2
12 - - - - F2 (SCL4_2) E |
ZIN1 0
MADATAI0_0
P5B
13 - - . - F3 CTS4 2 E |
MADATAI11 0
P30
TIOBO_1

14 F4 RTS4 2

INT15_2 E Q

WKUP1

- - MADATA07 0

14 - - - - F4 | MADATAL2 0

P31
TIOB1_1

15 10 10 88 F1 Gl SIN3_1

INT09_2

- - MADATAO08_0

15 - - - - Gl | MADATA13 0

18 FUﬁTSU DS709-00004-1v0-E



MB9B160R Series
S

Pin No

LQFP120

LQFP100

LQFP80

QFP100

BGA112

BGA144

Pin Name

110
circuit
type

Pin state
type

G2

P32

TIOB2_1

SOT3 1
(SDA3_1)

INT10_1

MADATA09 0

G2

MADATA14 0

G3

P33

ADTG_6

TIOB3 1

SCK3_1
(SCL3_1)

INTO4_0

MADATAI10 0

G3

MADATAI15 0

Gl

G4

P34

TIOB4_1

FRCKO_0

MADATAI11 0

G4

MNALE_0

G2

H1

P35

TIOB5_1

1C03_0

INTO8_1

MADATAI12_0

H1

MNCLE_0

DS709-00004-1v0-E
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MB9B160R Series
S

Pin No

LQFP120

LQFP100

LQFP80

QFP100

BGA112

BGA144

Pin Name

110
circuit
type

Pin state
type

G3

H2

P36

SIN5_2

1C02_0

INT09_1

MADATA13_0

H2

MNWEX_0

H2

H3

P37

SOT5 2
(SDA5_2)

ICOL 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
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MB9B160R Series
S

Pin No

LQFP120

LQFP100

LQFP80

QFP100

BGA112

BGA144

Pin Name

110
circuit
type

Pin state
type

K1

P3C

TIOA2_1

ZINO_0

RT002_0
(PPG02_0)

MCASX_0

100

K2

K2

P3D

TIOA3_1

RTO03_0
(PPG02_0)

MADO0_0

L1

K3

P3E

TIOA4_1

RTO04 0
(PPG04_0)

MADO1_0

L2

P3F

TIOA5 1

RT0O05_0
(PPG04_0)

MADO2_0

N1

N1

VSS

M1

M1

VCC

N2

N2

P40

TIOAO0_O

RTO10 1
(PPG10_1)

INT12_1

N3

P41

TIOAL 0

RTO11 1
(PPG10_1)

INT13_1

M3

N3

P42

TIOA2 0

RTO12 1
(PPG12_1)

MSDWEX_0

L3

M3

P43

ADTG_7

TIOA3_0

RTO13 1
(PPG12_1)

MCSX8_0

M4

P44

TIOA4 0

RTO14 1
(PPG14_1)

DAO
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MB9B160R Series
S

Pin No

LQFP120

LQFP100

LQFP80

QFP100

BGA112

BGA144

Pin Name

110
circuit
type

Pin state
type

L5

K5

P45

TIOBO_0

RTO15_1
(PPG14_1)

DAl

M6

N4

INITX

vs)

N5

N5

P46

X0A

40

N6

M5

P47

X1A

41

L6

P48

o | O

VREGCTL

42

M7

K6

P49

VWAKEUP

o

43

N8

N7

VBAT

44

N9

N8

C

45

N10

N9

VSS

46

M8

M9

VCC

47

L7

P4B

TIOB1 0

SCS7 1

MADO03_0

48

43

L8

K7

P4C

TIOB2_0

SCK7_1
(SCL7_1)

AINI_2

MADO4_0

49

44

M9

M8

P4D

TIOB3_0

SOT7_1
(SDA7_1)

BINL_2

INT13 2

MADO5_0

45

L9

PAE

TIOB4 0

SIN7_1

ZIN1_2

FRCKZ1_1

INT11_1

WKUP2

MADO06_0

K8

P70

TIOA4 2

AINO_1

IC13_1

22
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MB9B160R Series
S

Pin No

LQFP120

LQFP100

LQFP80

QFP100

BGA112

BGA144

Pin Name

110
circuit
type

Pin state
type

P71

TIOB4_2

BINO_1

IC12_1

INT15_1

K9

P72

TIOA6_0

SIN2_0

ZINO_1

IC11_1

INT14 2

M10

P73

TIOB6_0

SOT2_0
(SDA2_0)

IC10_1

INTO3_2

L10

P74

SCK2_0
(SCL2_0)

DTTILX 1

46

M10

N10

PEO

MD1

47

M11

M11

MDO

48

N11

N11

PE2

X0

N12

N12

PE3

X1

N13

N13

VSS

M13

M13

VCC

L13

L12

P10

ANO0O

SIN1 1

FRCKO_2

INT02_1

MADO7_0

L12

K12

P11

ANO1

SOT1 1
(SDAL_1)

IC00_2

MADOS_0

DS709-00004-1v0-E
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MB9B160R Series
S

Pin No

LQFP120

LQFP100

LQFP80

QFP100

BGA112

BGA144

Pin Name

110
circuit
type

Pin state
type

K13

K11

P12

ANO02

SCK1_1
(SCL1_1)

ICO1_2

RTCCO_1

SUBOUT 1

MADO09_0

K12

J12

P13

ANO3

SINO_1

1C02_2

INTO3_1

MAD10_0

J13

J11

P14

ANO4

SOTO_1
(SDAO_1)

IC03_2

MAD11_0

J12

J10

P15

ANO05

SCKO_1
(SCLO_1)

MADI2_0

J11

H12

P16

ANO06

SIN2_2

INT14 1

MADI13 0

H12

Hi11l

P17

ANO7

SOT2_2
(SDA2_2)

WKUP3

MAD14_0

H13

K13

AVCC

G13

J13

AVSS

F13

H13

AVRL

E13

G13

AVRH

42

H11

H10

P18

ANO08

SCK2_2
(SCL2_2)

MAD15_0

43

G12

G12

P19

ANO09

SIN4 1

1C00_1

INTO5_1

MAD16_0

24
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MB9B160R Series
S

Pin No

LQFP120 | LQFP100 | LQFP80 | QFP100

BGA112

BGA144

Pin Name

110
circuit
type

Pin state
type

44

Gl1

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

IC03_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

RTOO05_1
(PPG04_1)

E13

P27

TIOA6_2

RTO04 1
(PPGO4_1)

INT02_2

E12

P26

TIOB5_0

SCK2_1
(SCL2_1)

RTO03_1
(PPG02_1)

Ell

P25

TIOA5_0

SoT2 1
(SDA2_1)

RTO02_1
(PPG02_1)

DS709-00004-1v0-E
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MB9B160R Series
S

Pin No

LQFP120

LQFP100

LQFP80

QFP100

BGA112

BGA144

Pin Name

110
circuit
type

Pin state
type

E10

P24

SIN2_1

RTOO01_1
(PPG00_1)

INTOL 2

49

D13

D13

P23

AN15

TIOA7 1

SCKO0_0
(SCLO_0)

RTO00_1
(PPG00_1)

MAD22_0

D12

D12

P22

CROUT_0

AN16

TIOB7_1

SOT0_0
(SDA0_0)

ZINI_1

C13

D11

P21

AN17

SINO_0

BIN1 1

INTO6_1

MAD23_0

C12

C12

P20

AN18

AIN1 1

INT05_0

MAD24 0

Al3

Al3

VSS

B13

Al2

VCC

Al2

B13

POE

TIOB5_2

SCS6_1

IC13 0

S CLK 0

MDQM1_0

Bl1

C10

POD

TIOA5_2

SCK6_1
(SCL6_1)

IC12 0

S_CMD_0

MDQMO_0

26
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MB9B160R Series
S

Pin No 110

LQFP120 | LQFP100 | LQFPSO | QFP100 | BGA112 | BGA144 | TN Name ‘T;‘;‘;'t

Pin state
type

POC
TIOA6_1
SOT6_1
94 79 64 57 B10 A1l (SDA6_1) L |
IC11 0
S_DATAL 0
MALE_0
POB
TIOB6_1
SING_1
95 80 65 58 A10 B10 IC10 0 L K
INT0O_1
S_DATAO0 0
MCSX0_0
POA
SINL 0
FRCK1_0
INT12_2
S_DATA3 0
MCSX1 0
P09
AN19
- TRACEDO
TIOA3_ 2
SOT1. 0
67 (SDAL_0)
S_DATA2 0
MCSX5_0
P08
AN20
TRACEDL
98 83 - 61 co B9 TIOB3 2 F N
SCK1_0
(SCL1_0)
MCSX4 0
P07
AN21
TRACED?
99 84 - 62 A8 A9 TIOAO_2 F N
SCK7_0
(SCL7_0)
MCLKOUT_0
P06
AN22
TRACED3
100 85 - 63 B8 D8 TIOBO_2 F N
SOT7_0
(SDA7_0)
MCSX3_ 0
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MB9B160R Series
S

Pin No 110

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

AN23
ADTG 0
101 86 - 64 cs cs TRACECLK F o)
SIN7_0
INTOL_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 3 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 - - - - cé SCK3_0 E K
(SCL3_0)
INTOO_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
(SDAS5_1)
INT10_2

109 - - - - B6

111 - - - - D5
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MB9B160R Series
S

P e Pin Name Cill'/glit Pin state
LQFP120 | LQFP100 | LQFP80 | QFP100 | BGA112 | BGA144 type type
P63
93 73 71 C5 CROUT 1
- - - - SIN5 1
113 B5 INT03. 0 E K
93 73 71 C5 SCDO
MWEX 0
P62
ADTG_3
SIN5 0
114 94 74 72 B5 C4 INTO4 1 | K
S WP O
MOEX_0
P61
TIOB2 2
SOT5 0
115 95 75 73 B4 B4 (SDAS5_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 Al 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 Cl1 - -
- - - - L11 C13 - -
- - - - All D4 - -
- - - - M12 D10 - -
- - - - M2 K1 - -
[oe]
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MB9B160R Series
S

Pin No 110

LQFP120 | LQFP100 | LQEPSO | QFP100 | BGA112 | BGA144 | TN Name Ct';g‘;'t

Pin state
type

VSS

- - - - - M12 - -
- - - - - N6 - -
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e List of pin functions

The number after the underscore (
port number. For these pins, there are multiple pins that provide the same function for the same channel.

MB9B160R Series
s

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

" ") in pin names such as XXX _1 and XXX _2 indicates the relocated

Pin . . L 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 i . 114 | 94 74 72 B5 C4

ADTG_4 ,;;/nD converter external trigger input a1 i i ) i F10

ADTG_5 80 70 - 48 E11l | Fl11

ADTG_6 17 12 12 90 F3 G3

ADTG_7 35 30 - 8 L3 M3

ADTG_8 110 | - - - - A6

ANO0O 62 52 41 30 L13 | L12

ANO1 63 53 42 31 L12 | K12

ANO02 64 54 43 32 | K13 | K11

ANO03 65 55 44 33 K12 | J12

ANO04 66 56 45 34 J13 J11

ANO05 67 57 46 35 J12 J10

ANO06 68 58 47 36 J11 | Hi12

ADC ANO7 69 59 48 37 | H12 | H11
ANO08 74 64 53 42 | H11 | H10

ANO09 75 65 54 43 | G12 | G12

AN10 76 66 55 44 | G11 | G11

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

AN12 ANxx 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 | C12 | 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

TIOAO_O 32 27 - 5 N2 N2

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

Base TIOAO 2 99 84 - 62 A8 A9
Timer 0 TIOBO_0O 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

fee]
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MBO9B160R Series

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 G1
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_ O 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 Gl G4
TIOB4_2 52 - - - - L9
TIOA5_0 84 - - - - Ell
TIOA5_ 1 Base timer ch.5 TIOA pin 29 | 24 | 19 2 L2 L1
Base TIOAS_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
TIOA6_1 Base timer ch.6 TIOA pin 94 | 79 | 64 | 57 | B10 | All
Base TIOA6_2 82 - - - - E13
Timer 6 TIOB6_0 54 - - - - M10
TIOB6_1 Base timer ch.6 TIOB pin 95 | 80 | 65 | 58 | Al10 | B10
TIOB6_2 81 - - - - F10
TIOA7_0 112 - - - - C5
TIOA7_1 Base timer ch.7 TIOA pin 86 | 71 | 57 | 49 | D13 | D13
Base TI OA7_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
2
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MB9B160R Series

Pin . . - Pin No

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

SWCLK Eienrial 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 Cc7 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

TRACED1 . 98 | 83 - 61 C9 B9

TRACED? Trace data output pin of ETM 99 | 82 - 52 A8 A9

TRACED3 100 | 85 - 63 B8 D8

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

MADO0O0_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

MADO5_0 49 | 44 | 34 | 22 | M9 | M8

MADO06_0 50 | 45 | 35 | 23 L9 L8

MADO7_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

Exéeurgal 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 H11l | H10

MAD16_0 75 65 54 43 Gl2 | G12

MAD17_0 76 66 55 44 | G11 | G11

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 | C12 | C12

o)
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MBO9B160R Series

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 9 | 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 Cl
MADATAO01 0 3 3 3 81 Cc2 C2
MADATAO02 0 4 4 4 82 C3 D1
MADATAO03 0 5 5 5 83 D1 D2
MADATAO04 0 6 6 6 84 D2 D3
MADATAOQO5 0 7 7 7 85 El El
MADATAO06_0 8 8 8 86 E2 E2
MADATAOQ7_0 | External bus interface data bus 9 9 9 87 | E3 E3
MADATAOQ8_0 | (Address / data multiplex bus) 10 10 10 88 F1 E4
MADATAOQ09_0 11 11 11 89 F2 F1
MADATA10 0 12 | 12 | 12 | 90 F3 F2
MADATA11 0 13 | 13 - 91 Gl F3
External m\ADATALZ 0 14 | 14 ] - | 92| G2 | F4
BUS " MADATAL3 0 15| 15| - | 93| 63 | 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 | B1l | CI10
MDQM1_0 output pin 92 77 62 55 | Al12 | B13
MALE_0 External bus inFerface 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 i 62 A8 A9
output pin
External bus interface ALE signal to
MNALE 0 control NAND Flash output p?n 181 - i i i G4
External bus interface CLE signal to
MNCLE 0 control NAND Flash output pgi]n 19 - j } } H1
External bus interface read enable
MNREX_0 signal to control NAND Flash 2L - ] i ] H3
External bus interface write enable
MNWEX_0 signal to control NAND Flash 20| - ] 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
[oe)
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MB9B160R Series

Pin . . - Pin No
function Pin name Function description LQFP|LQFP|LQFP| QFP | BGA | BGA
120 | 100 | 80 | 100 | 112 | 144
SDRAM interface
MSDCLK_0 SDRAM clock output pin 23 18 i % 1 1
SDRAM interface
MSDCKE O | SbrAM clock enable pin 24 119 -9 2 I2
External SDRAM interface
Bus MRASX_0 SDRAM row address strobe pin 25 20 i %8 I3 I3
SDRAM interface
MCASX_0 SDRAM column address strobe pin 26 21 i %9 K1 4
SDRAM interface
MSDWEX 0" | SbrAM write enable pin 3129 - T M N
INT0O_O 2 2 2 80 C1l Cl
INTOO_1 External interrupt request 00 input pin 95 | 80 | 65 | 58 | A10 | B10O
INTOO_2 108 - - - - C6
INTO1_ 0 3 3 3 81 C2 C2
INTOL 1 External interrupt request 01 input pin | 101 | 86 - 64 C8 C8
INTOL1 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
INT03_1 External interrupt request 03 input pin 65 | 55 | 44 | 33 | K12 | J12
INTO3_2 54 - - - - M10
INTO4_0 17 | 12 | 12 | 90 F3 G3
INTO4_1 External interrupt request 04 inputpin | 114 | 94 | 74 | 72 B5 c4
INTO4_2 10 - - - - E4
INTO5_0 89 | 74 - 52 | C12 | C12
INTO5_1 External interrupt request 05 input pin 75 65 | 54 | 43 | G12 | G12
INTO5_2 21 | 16 - 94 H2 H3
INTO6_1 . . . 88 | 73 | 59 | 51 | C13 | D11
External INTOB 2 External interrupt request 06 input pin 2 17 - 95 H3 Ha
Interrupt =
INTO7_1 . ) ) 11 - - - - F1
INTO7 2 External interrupt request 07 input pin 7 7 7 85 = =
INTO8_1 . . . 19 | 14 - 92 G2 H1
INTO8_2 External interrupt request 08 input pin 3 3 8 86 E2 E2
INT09_1 . . . 20 | 15 - 93 G3 H2
INT09_2 External interrupt request 09 input pin 15 10 10 88 F1 Gl
INT10_1 . . . 16 | 11 | 11 | 89 F2 G2
INT10_2 External interrupt request 10 input pin 112 - - - - c5
INT11 1 . . . 50 | 45 | 35 | 23 L9 L8
INT1L 2 External interrupt request 11 input pin 110 : i i i 26
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 a2 | 32 > M9 M8
INT14 1 . . . 68 | 58 | 47 | 36 | J11 | H12
INT14_2 External interrupt request 14 input pin 53 i i - i K9
INT15 1 . ) . 52 - - - - L9
INT15_2 External interrupt request 15 input pin 12 9 9 g7 E3 Fa
NMIX Non-Maskable Interrupt input pin 116 | 96 | 76 | 74 B3 B3
o)
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MB9B160R Series
S

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 C7
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
P07 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 9 | 81 | 66 | 59 A9 D9
POB 95 | 80 | 65 | 58 | A10 | B10O
POC 94 | 79 | 64 | 57 | B10 | A1l
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 | K11
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 | Hi12
P17 69 | 59 | 48 | 37 | H12 | H11
P18 General-purpose 1/0 port 1 72 1 62 1 53 | 22 | A1 | Hio
P19 75 | 65 | 54 | 43 | G12 | G12
P1A 76 66 55 44 Gl1l | G11
P1B 7 67 56 45 F12 | G10
P1C 78 | 68 - 46 | F11 | F13
P1D 79 69 - 47 E12 F12
P1E 80 70 - 48 E1l1 F11
P1F 81 - - - - F10
P20 89 | 74 - 52 | C12 | C12
P21 88 | 73 | 59 | 51 | C13 | D11
P22 87 | 72 | 58 | 50 | D12 | D12
E;i General-purpose 1/0O port 2 zg 7_1 5_7 4_9 D_13 Eig
P25 84 - - - - El1
P26 83 - - - - E12
p27 82 - - - - E13
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MB9B160R Series

Pin , . . 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 12 |90 | F3 | &3
P34 18 13 - 91 Gl G4
P35 19 | 14| - 92| G | H
P36 20 | 15 | - | 93| G3 | H2
P37 21 | 16 | - | 94 | H2 | H3
p3g General-purpose 1/0O port 3 25 17 - o 3 ™
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 32 27 - 5 N2 N2
P41 33 [ 28| - | 6 | N3 | L2
P42 34 [ 29 | - | 7 | M3 | N3
P43 35 30 - 8 L3 M3
P44 36 31 21 9 M4 L4
GPIO P45 37 32 22 10 L5 K5
P46 39 34 24 12 N5 N5
pa7 General-purpose 1/0O port 4 20 T o e NG Ve
P48 41 36 26 14 L6 L6
P49 42 | 37 | 27| 15 | M7 | Ke
P4B 47 42 32 20 L7 L7
paC 48 | 43 [ 33 | 21 | L8 | K7
P4D 49 | 44 | 34 | 22 | M9 | M8
P4E 50 | 45 | 35 | 23 L9 L8
P50 2 | 2 28| ct|
P51 3 3 3 81 C2 C2
P52 4 4 4 82 C3 D1
P53 5 5 5 83 D1 D2
P54 6 6 6 84 D2 D3
P55 7 7 7 85 El El
P56 General-purpose 1/0O port 5 5 5 g P = =
P57 9o | - | - | - - 3
P58 0 - 1 - =
P59 1 | - - - - F1
PSA 12 | - - - - F2
PSB 13 | - - - - F3

[ee]
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MBO9B160R Series

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/O port 7 53 - - - - K9
P73 54 | - - - - | MI0
P74 55 | - - - - L10
Egg General-purpose 1/0O port 8 ﬁg Zg ;g ;? 22 22
PEO 56 | 46 | 36 | 24 | M10 | N10
PE2 General-purpose 1/0 port E 58 | 48 | 38 | 26 | N11 | N1i1
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
(SDAO_O) output pin. 87 | 72 | 58 | 50 | D12 | D12
B This pin operates as SOTO when it is
MuIFi- SOTO 1 used in a UART/CSIO/LIN (opera.tu_m
func’glon (SDAO_l) mode_s 0to 23) and as S_.DAO when it is 66 | 56 | 45 | 34 | J13 | J11
Serial - used in an 1“C (operation mode 4).
0 SCKO 0 Multi-function serial interface ch.0
(SCLO_O) clock 1/0 pin. 86 | 71 | 57 | 49 | D13 | D13
B This pin operates as SCKO when it is
SCKO 1 used in a UART/CSIO/LIN (operzf\ti_on
(SCLO_l) mode_s Oto 23) and as S_CLO when it is 67 57 46 35 J12 J10
- used in an 1“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‘]i_g) output pin. 97 82 67 60 B9 C9
B This pin operates as SOT1 when it is
Multi- SOT1 1 used in a UART/CSIO/LIN (opera_tic_)n
func'gion (SDA1_1) mode_s 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
B This pin operates as SCK1 when it is
SCK1 1 used ina CSIO (opgra_ltion m(_)des 4)2
(SCLl_l) and as _SCLl when itis used inan I°C 64 54 43 32 | K13 | K11
- (operation mode 4).
38 FUﬁTSU DS709-00004-1v0-E




MB9B160R Series

Pin , . . Pin No
function Pin name Function description LQFP|LQFP|LQFP| QFP | BGA | BGA
120 | 100 | 80 100 | 112 144
SIN2_0 ) . Lo 53 - - - - K9
SIN2_1 :\:;lljttl-l:iunnctlon serial interface ch.2 85 i i ) _ E10
SIN2_2 68 | 58 | 47 | 36 | J11 | H12
SOT2_0 Multi-function serial interface ch.2 54 | - i ) i M10
(SDA2_0) output pin.
. SOT2_1 This pin operates as SOT2 when it is
fm‘é:;n (SDA2_1) | used ina UART/CSIO/LIN (operation | o Ell
Serial SOT2 2 modes 0 to 3) and as SDA2 when it is
) (SDA2_2) used in an 1°C (operation mode 4). 69 | 59 | 48 | 37 | H12 | H11
SCK2_0 Multi-function serial interface ch.2 55 | - i ) i L10
(SCL2_0) clock 1/O pin.
SCK2_1 This pin operates as SCK2 when it is 83 i i ) i E12
(SCL2_1) used in a CSIO (operation modes 2)
SCK2_2 and as SCL2 when it is used in an 1°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 Gl
SOT3 0 Multi-function serial interface ch.3
(SDA3_0) OUtpUt pin. 109 - - - - B6
B This pin operates as SOT3 when it is
Multi- SOTS 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 ( 1) used in an 1°C (operation mode 4).
8 SCK3 0 Multi-function serial interface ch.3
(SCL3_0) clock 1/0 pin. 108 | - - - - C6
B This pin operates as SCK3 when it is
SCK3 1 used in a CSIO (operation modes 2)
(SCL3_1) and as SCL3 when it is used in an 1°C 17 12 12 90 E3 G3
- (operation mode 4).
SIN4_0 ) . Lo 6 6 6 84 D2 D3
SINA_1 :\r/]I[L)lejttl-pfiL:]nctlon serial interface ch.4 75 65 | 524 | 23 | c12 | c12
SIN4_2 10 - - - - E4
SOT4_0 Multi-function serial interface ch.4 5 5 5 | 83| b1 | 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 | Gl 1 Gl
SOT4_2 modes 0 to 3) and as SDA4 when it is
(SDA4 _2) used in an 1°C (operation mode 4). 11 i i ) i F1
Multi- . - -
; SCK4_0 Multi-function serial interface ch.4
: 4 4 4 82 C3 D1
fusr::r'zgin (SCL4_0) clock 1/0 pin.
SCK4_1 This pin operates as SCK4 when it is
4 (SCL4_1) used in a CSIO (operation modes 2) 77 671 56 ) 45 | F12 | G10
SCK4 2 and as when it is used in an
g d as SCL4 when it is used in an I°C
(SCL4_2) (operation mode 4). 12 ) ) ) ) F2
CTsS4 0 ) . L 2 2 2 80 Cl C1
CTS4 1 l(\:/l_ll_JIStli-rl]‘uzi:tl?nn serial interface ch.4 78 68 i 6 F11 | F13
CTS4 2 putp Bl - -1 -1 . | rm
RTS4 0 Multi-functi ol interf. ha 3 3 3 81 C2 C2
RTS4 1 | M0 '(;J:;Et';?nse“a niertace eh. 79 | 69 | - | 47 | E12 | F2
RTS4 2 14 9 9 87 E3 F4
[o0)
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MBO9B160R Series

Pin . Pin No
function Pin name Function description LQFP|LQFP|LQFP| QFP | BGA | BGA
120 | 100 | 80 100 | 112 144
SIN5_0 ti-functi ol interf o 114 | 94 | 74 | 72 B5 c4
SIN5_1 :\:uuttl- iunnctlon serial interface ch.5 113 i i ) i B5
SIN5_2 putp 20 | 15 | - | 93 | G3 | H2
SOT5_0 Multi-function serial interface ch.5 115 95 | 75 | 73 | B4 | Ba
(SDA5_0) output pin.
. SOT5 1 This pin operates as SOT5 when it is
fm‘éggn (SDA5_1) | usedina UART/CSIO/LIN (operation | 22| = | ~ | ~ | = | &
Serial SOT5_2 modes 0 to 3) and as SDAS when it is
5 (SDA5_2) used in an 1°C (operation mode 4). 21116 | - | 94| H2 | H3
SCK5_0 Multi-function serial interface ch.5 116 | 96 | 76 | 72 | B3 | B3
(SCL5_0) clock 1/O pin.
SCK5_1 This pin operates as SCK5 when it is 111 i 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 1 17 ) 9% | H3 H4
SIN6_0 Multi-function serial interface ch.6 7 7 7 85 | El1 El
SING_1 input pin 95 | 80 | 65 | 58 | Al10 | B10O
Multi-function serial interface ch.6
SOT6_0 !
(SDAG_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 | A11
function ( 1) used in an 1°C (operation mode 4).
Se(rslal SCK6_0 Multi-function serial interface ch.6
(SCL6_0) clock 1/0 pin. 9 - - - - E3
B This pin operates as SCK6 when it is
SCK6 1 used in a CSIO (operation modes 2)
SCL6 1 and as SCL6 when it is used in an 1°C 93 78 63 56 B11 | C10
( 1) (operation mode 4).
SCS6_1 Mu_lti-fu_nction seri_al interface ch.6 92 77 62 55 | Al2 | BI3
serial chip select pin
SIN7_0 Multi-function serial interface ch.7 101 | 86 - 64 | C8 C8
SIN7_1 input pin 50 | 45 | 35 23 L9 L8
Multi-function serial interface ch.7
SOT7.0 !
(SDA7_0) out.put.pm_ - 100 85 - 63 B8 D8
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 ( D used in an 1°C (operation mode 4).
Serial SCK7 0 Multi-function serial interface ch.7
7 (SCL7_0) C|0.Ck |./O pin. o 99 84 - 62 A8 A9
This pin operates as SCK7 when it is
SCK7 1 used in a CSIO (operation modes 2)
SoL7 1 and as SCL7 when it is used in an 1°C 48 43 33 21 L8 K7
( -D (operation mode 4).
SCS7 1 Mu_lti-fu_nction seri_al interface ch.7 47 42 32 20 L7 L7
- serial chip select pin
o)
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MB9B160R Series

Pin ) Pin No
function Pin name Function description LQFP[LQFP|LQFP| QFP | BGA | BGA
120 | 100 | 80 100 112 144
DTTIOX_0O Input signal controlling wave form 23 | 18 | 13 | 96 R R
generator outputs RTO00 to RTOO05 of
DTTIOX_l Mu|t|_funct|0n t|mer 0. 79 69 - 47 E12 F12
FRCKO_0 16-bit f . hO ext | 18 13 - 91 Gl G4
FRCKO_1 Clo'cll inrs;r:irr‘] Imer ch.S externa 80 | 70 | - | 48 | E11 | F11
FRCKO_2 62 52 41 30 L13 L12
1C00_0 22 17 - 95 H3 H4
1C00_1 75 65 54 43 | G12 | G112
1C00_2 63 53 42 31 L12 | K12
1C01_0 21 16 - 94 H2 H3
1C01_1 N _ _ 76 | 66 | 55 | 44 | 611 | 611
ICOL 2 i/i;i'it ;Sﬁgflgiﬂt‘ggrcgo nputpinof 54 [ 43 | 32 | K13 | K1l
1€02_0 ICxx describes channel number. 20 | 15 - 93 | G3 H2
1C02_1 77 67 56 45 F12 | G10
1C02_2 65 55 44 33 K12 | J12
1IC03_0 19 14 - 92 G2 H1l
1IC03_1 78 68 - 46 F11 F13
1C03_2 66 56 45 34 J13 J11
. RTO00_0 Wave form generator output pin of
- 24 1 14 7 2 2
fmlcj':ﬂ) 0 (PPG00_0) Multi-function timer 0. o o ) )
. RTOO00_1 This pin operates as PPG00 when it is
T|g1er (PPG00_1) used in PPGO output modes. 86 n 57 49 | D13 | D13
RTO01_0 Wave form generator output pin of
(PPG00_0) | Multi-function timer 0. il Bl Ml Bl B
RTOO01_ 1 This pin operates as PPG00 when it is 85 £10
(PPG00_1) used in PPGO output modes. ) ) ) )
RTO02_0 Wave form generator output pin of
(PPG02_0) | Multi-function timer 0. 26121 19K
RTO02_1 This pin operates as PPG02 when it is 84 E11
(PPG02_1) used in PPGO output modes. ) ) ) )
RTO03_0 Wave form generator output pin of
(PPG02.0) | Multi-function timer 0. ar | 22 | 11100 ] Kz | K2
RTOO03 1 This pin operates as PPG02 when it is 83 £12
(PPG02_1) used in PPGO output modes. ) ) ) )
RTO04_0 Wave form generator output pin of
2 2 1 1 L1 K
(PPG04_0) Multi-function timer 0. 8 3 8 3
RTO04_1 This pin operates as PPG04 when it is 82 £13
(PPG04_1) used in PPGO output modes. ) ) ) )
RTO05_0 Wave form generator output pin of
2 24 1 2 L2 L1
(PPG04_0) Multi-function timer 0. 9 9
RTOO05_1 This pin operates as PPG04 when it is 81 F10
(PPG04_1) used in PPGO output modes. ) ) ) )
[ee]
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MBO9B160R Series

Pin ) Pin No
function Pin name Function description LQFP[LQFP|LQFP| QFP | BGA | BGA
120 | 100 | 80 100 | 112 144
DTTI1X_0 Input signal controlling wave form 8 8 8 86 E2 E2
generator outputs RTO10 to RTO15 of
DTTI1IX_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 o ] . 94 79 64 57 B10 | All
IC11 1 16-b|_t |nput.capt.ure ch.1 input pin of 53 N i ; ) K9
IC12 0 Multi-function timer 1. 93 78 53 55 | B1L | 10
= ICxx describes channel number.
1IC12_1 52 - - - - L9
1IC13_0 92 77 62 55 | Al2 | B13
1IC13_1 51 - - - - K8
RTO10_0 Wave form generator output pin of
- . A 2 2 2 80 C
(PPG10_0) Multi-function timer 1. 1]
RTO10_1 This pin operates as PPG10 when it is
Multi- (PPG10_1) used in PPG1 output modes. 82 | 2 ) 5 N2 N2
function RTO11_0 Wave form generator output pin of
. . A 1 2
Timer (PPG10_0) Multi-function timer 1. 3 3 3 |8 c 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
- . . ] 4 4 4 2
(PPG12_0) Multi-function timer 1. 8 €| bt
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
. . . D1 D
(PPG12_0) Multi-function timer 1. ° ° > | 8 2
RTO13_ 1 This pin operates as PPG12 when it is
(PPG12_1) used in PPG1 output modes. 3 | 30 ) 8 L3 M3
RTO14_0 Wave form generator output pin of
(PPG14_0) | Multi-function timer 1. i I B el B B
RTO14_1 This pin operates as PPG14 when it is
(PPG14_1) used in PPG1 output modes. 36 | 31 ) 2l 9 M4 L4
RTO15_0 Wave form generator output pin of
(PPG14_0) Multi-function timer 1. ! ! 7|8 | El El
RTO15_ 1 This pin operates as PPG14 when it is
(PPG14_1) used in PPG1 output modes. 3 | 32 | 22 10 L5 K5
oo
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MB9B160R 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 Cl Cl
Position/ BINQO_O 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_O 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 | C12 | C12
Quadrature AIN1 2 48 | 43 | 33 | 21 L8 K7
Position/ BIN1.0 11 | - - - - 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 %S;ifg;dslggl'fe output pin of 64 | 54 | 43 | 32 | K13 | Ki1
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
Low-Po De - tandby mode return signal input
wer WKUP1 pi?]ef standby mode return signal inpu 14 9 9 87 E3 4
CO;ZL:]mp WKUP?2 D_eep standby mode return signal input 50 | 45 | 35 23 L9 L8
Mode [I)Dlgez standby mode return signal input
WKUP3 on 3'? y gnatinput | g9 | 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 2371 27| 15 | m7 K6
hibernation state
S_CLK_0 SD memory card interface _ 92 | 77 | 62 | 55 | a12 | B13
SD memory card clock output pin
S_CMD_0 SD memory card interface 93 | 781 631 56 | BIL | c10
SD memory card command output
S_DATAL1 0 94 | 79 | 64 | 57 | B10 | A1l
SD I S _DATAO0 O SD memory card interface 95 80 65 58 Al0 B10
S DATA3 0 SD memory card data bus 9% | 81 | 66 | 59 A9 D9
S DATA2 0 97 | 82 | 67 | 60 B9 C9
S.CD.0 SD memory card interfa_ce _ 1131 93 | 73 | 71 c5 B5
SD memory card detection pin
S_WP_0 SD memory card int(_erface _ 114 | 94 | 72 | 72 B5 ca
SD memory card write protection
External Reset Input pin.
RESET INITX A reset is valid WﬁenplNlTXf'L". 38 33 23 11 M6 N4
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MB9B160R Series
S

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 M1l | M1
. 46 | 41 | 31 | 19 | M8 | M9
POWER VCC Power supply Pin 61 | 51 8 59 | 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 | Ni13 | N1i3
90 | 75 | 60 | 53 | A13 | A13
120 | 100 | 80 | 78 | Al Al
- - - - A7 A5
- - - - B2 A8
- - - - B12 | Al0
- - - - Cll1 | B2
- - - - H1 | Bl1
- - - - N4 | B12
GND VSS GND Pin - - - - M5 C3
- - - - N7 Cil1
- - - - 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/O 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_O Built-in high-speed CR-osc clock 87 | 72 | 58 | 50 | D12 | D12
CROUT 1 output port 113 | 93 73 71 C5 B5
o)
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Pin . . - Pin No
function Pin name Function description LQFP|LQFP|LQFP| QFP | BGA | BGA
120 | 100 | 80 100 | 112 144
AVCC AJD converter and D/A converter 70 | 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 con_verter gnalog reference 731 63 | 52 | a1 | E13 | G13
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
[o0)
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B |/O CIRCUIT TYPE

Type Circuit Remarks
A It is possible to select the main
oscillation / GP1O function
When the main oscillation is
selected.
P-ch |— Digital output - Oscillation feedback resistor
X1 : Approximately 1IMQ
. . + With Standby mode control
When the GPIO is selected.
N-ch I— Digital output - CMOS level output.
R + CMOS level hysteresis input
+ With pull-up resistor control
+ With standby mode control
Pull-up resistor control | * Pull-up resistor
o : Approximately 50kQ
%Dlgltal input « loy=-4mA, lo, = 4mA
Standby mode control
° ° {bc Clock input
i [IJ .
L0<} Standby mode control
yig )o: Digital input
Standby mode control
R
P-ch l— P-ch li Digital output
X0
N-ch li Digital output
Pull-up resistor control
B + CMOS level hysteresis input
+ Pull-up resistor
: Approximately 50kQ
Pull-up resistor
{bo {>c Digital input
o)
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Circuit

Remarks

Type
C

N-ch

>

[

Digital input

Digital output

+ Open drain output
+ CMOS level hysteresis input

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

: Approximately 50kQ

° IOH = '4mA, IOL: 4mA

P-ch I l— Digital output

R

N-ch l—DigitaI output

Pull-up resistor control

| —AY W Digital input

Standby mode control

Analog input

t+ E]y

Input control

+ CMOS level output

+ CMOS level hysteresis input
+ With input control

+ Analog input

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

+ Pull-up resistor

: Approximately 50kQ

“ lon = -4MA, lo, = 4mA

DS709-00004-1v0-E
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Type

Circuit

Remarks

P-ch l—

P-ch I— Digital output

N-ch | |— Digital output

Pull-up resistor
control

y/ 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

° IOH = '12mA, IOL: 12mA

T )o: Digital input
Standby mode

Control

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

48
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P-ch l—

Type Circuit Remarks
| + CMOS level output
+ CMOS level hysteresis input
+ 5V tolerant
+ With standby mode control
° IOH: '4mA, IOL: 4mA
P-ch I— P-ch |—Digital output - Available to control of PZR
registers.
N-ch | |— Digital output
Pull-up resistor
control
| 7 »—> Digital input
L Standby mode control
J CMOS level hysteresis input
AN {bc {>c Mode input
L + CMOS level output

P-ch l— Digital output

N-ch |— Digital output

Pull-up resistor

R control
/\/\/\/ _% Digital input
Standby mode
control

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

: Approximately 50kQ
* IOH = '8mA, IOL= 8mA
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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

i |_1j7

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

* IOH = '8mA, IOL: 8mA

: Approximately 50kQ

P-ch

==

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

“ lon = -4MA, I, = 4mA

* IOL= 20mA

: Approximately 50kQ
(GPIO)

(Fast Mode Plus)
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control
X0A P-ch li Digital output

N-ch |7 Digital output

R
— WVt s> Digital input
Standby mode
control
osc

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 %?gitglloutput - Pull-up resistor
: Approximately 50kQ
° IOH: '4mA, IOL: 4mA
e - For /0 setting, refer to
VBAT Domain in the
N-ch li Digital output PERIPHERAL MANUAL
R
. Digital input
Standby mode
control
P + CMOS level output

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

P-ch I Pull-up resistor « Pull-up resistor

: Approximately 50kQ

° IOH = '4mA, IOL: 4mA
« For 1/O setting, refer to

VBAT Domain in the
PERIPHERAL MANUAL
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Type Circuit Remarks
Q It is possible to select the sub
oscillation / GP1O function
When the sub oscillation is
P-ch I Pull-up resistor selected.
oo Ig(i)r}’:;cl)lout ut - Oscillation feedback resistor
X1A 9 P : Approximately 10MQ
. + With Standby mode control
+ When the GPIO is selected.
N-ch 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 s lon = -4mA, lo, = 4mA
Standby mode + For 1/0 setting, refer to
control VBAT Domain in the
"—°<I—<'— 0osC PERIPHERAL MANUAL
RX
—o o AMN——
Standby mode
control
- Clock input
R + CMOS level output
+ CMOS level hysteresis input
+ Analog output
| . + With pull-up resistor control
P-ch Egrl:trl:)rlj resistor - With standby mode control
P-ch l— D|g|ta| Output M PU||-up reSIStOT
: Approximately 50kQ
* IOH = '12mA, IOL =12mA
(4.5V~5.5V)
.- * loy =-8mA, lo. = 8mA
N-ch Digital output OH » 0L
— (2.7V~45V)
R
' Digital input
Standby mode
control
Analog output
[o0)
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B HANDLING PRECAUTIONS
Any semiconductor devices have inherently a certain rate of failure. The possibility of failure is greatly
affected by the conditions in which they are 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.

o 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.

¢ 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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¢ 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.
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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.

o 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
o 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.

DS709-00004-1v0-E FUilDTSU 55



MB9B160R Series

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 Qil
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 pF 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 VCC value, and the transient fluctuation rate
does not exceed 0.1 V/us at a momentary fluctuation such as switching the power supply.

o 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.

¢ 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

DS709-00004-1v0-E FUilDTSU 57



MB9B160R Series
S

¢ 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 1/0O 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 1/O port.

e Example of Using an External Clock
Device
—[>o XO(X0A)
Set as External
clock input
@ Canbeusedas — X1(PE3), X1A (P47)
general-purpose
I/O ports. I
777

« Handling when using Multi-function serial pin as 1°C pin

If it is using the multi-function serial pin as 1°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

VSS

GND

¢ Mode pins (MDO)

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.
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¢ 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.

Turningon: 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.

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

¢ 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

e Handling when using debug pins
When debug pins(TDO/TMS/TDI/TCK/TRSTX or SWO/SWDIO/SWCLK) are set to GPIO or other
peripheral functions, only set them as output, do not set them as input.
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EBLOCK DIAGRAM
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For the MB9BF166M, MB9BF167M and MB9BF168M, ETM is not available.
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See "®Memory size" in "MPRODUCT LINEUP" to confirm the memory size.

EMEMORY MAP
* Memory Map (1)

See "®Memory Map (2)"
for the memory size
details.
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Ox41FF_FFFF

Peripherals Area

0x4007_0000

Reserved

0x4006_F000

GPIO

0x4006_E000

SD-Card I/F

0x4006_2000

Reserved

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 Cirl

0x4003_A000

Watch Counter

0x4003_9000

CRC

0x4003_8000

MFS

Reserved

0x4003_6000

0x4003_5000

LVD/DS mode

0x4003_4000

Reserved

0x4003_3000

D/AC

0x4003_2000

Reserved

0x4003_1000

Int-Req.Read

0x4003_0000

EXTI

0x4002_F000

Reserved

0x4002_E000

0x4002_8000
0x4002_7000
0x4002_6000
0x4002_5000
0x4002_4000

0x4002_2000
0x4002_1000
0x4002_0000

0x4001_6000
0x4001_5000

0x4001_3000

x4001_2000
x4001_1000

0x4001_0000

o o

x4000_1000

CR Trim

Reserved

A/DC

QPRC

Base Timer

PPG

Reserved

MFT Unit1

MFT Unit0

Reserved

Dual Timer

Reserved

SW WDT

HW WDT

Clock/Reset

Reserved

o o

x4000_0000

MainFlash I/F
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MBO9B160R Series
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* Memory Map (2)

MBOBF168M/N/R

0x2008_0000

0x200C_8000

0x200C_0000

0x2004_8000

0x2004_0000

0x2003_8000

0x2000_0000

0x1FFF_0000

0x0050_0000
0x0040_2000
0x0040_0000

0x0010_0000

Reserved

WorkFlash
32 Kbytes

Reserved

SRAM2
32 Kbytes

SRAM1
32 Kbytes

Reserved

SRAMO
64 Kbytes

Reserved

CR trimming

Security

Reserved

0x0000_0000

MainFlash
1 Mbytes

0x2008_0000

0x200C_8000

0x200C_0000

0x2004_6000

0x2004_0000

0x2003_A000

0x2000_0000

0x1FFF_4000

0x0050_0000
0x0040_2000
0x0040_0000

0x000C_0000

0x0000_0000

MBOBF167M/N/R

Reserved

WorkFlash
32 Kbytes

Reserved

SRAM2
24 Kbytes

SRAM1
24 Kbytes

Reserved

SRAMO
48 Kbytes

Reserved

CR trimming

Security

Reserved

MainFlash
768 Kbytes

MBOBF166M/N/R

0x2008_0000

0x200C_8000

0x200C_0000

0x2004_4000

0x2004_0000

0x2003_C000

0x2000_0000

0x1FFF_8000

0x0050_0000
0x0040_2000
0x0040_0000

0x0008_0000

Reserved

WorkFlash
32 Kbytes

Reserved

SRAM2
16 Kbytes

SRAM1
16 Kbytes

Reserved

SRAMO
32 Kbytes

Reserved

CR trimming

Security

Reserved

0x0000_0000

MainFlash
512 Kbytes
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* Peripheral Address Map

MB9B160R Series
s

Start address End address Bus Peripherals
0x4000_0000 0x4000_OFFF MainFlash I/F register
0x4000_1000 0x4000_FFFF AHB 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 A/D Converter
0x4002_8000 0x4002_DFFF Reserved
0x4002_EQ00 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_7FFF Reserved
0x4003_8000 0x4003_8FFF APB2 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_3FFF DSTC register
0x4006_4000 0x4006_DFFF Reserved
0x4006_EO000 0x4006_EFFF AHB 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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MB9B160R Series
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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/O port.

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

MB9B160R Series
s

Power-on Device Return from
reset or INITX internal Run mode TIMER mode, Deep standby RTC Dee
2 low-voltage | input reset or SLEEP RTC mode, or mode or Deep standby standFt)J
2 detection state mode state STOP mode state STOP mode state Y
P . state mode state
3| Function state
©
£ group
hE_ 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 -
Maintain | Maintain | 2/ SSECII(Zd Hi-Z ]
GPIO Setting | Setting | Setting fOVIOUS fOVIOUS Internal Internal Internal GPIO
selected | disabled |disabled | disabled| " P input fixed | . o Linput fixed | selected
state state o input fixed o
at"0 o at"0
at"0
Main crystal
A .
oscillator
input pin/
E?(terpr)\al 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/ sSIeP;toed Hi-Z/
GPIO Setting | Setting | Setting FOVIOUS FOVIOUS Internal Internal Internal GPIO
selected | disabled |disabled | disabled| P P input fixed | . o |input fixed | selected
state state o input fixed o
at"0 o at"0
at"0
External - - Hi-Z N Hi-Z -
_te 2 . . . Maintain | Maintain / Maintain / Maintain
main clock Setting | Setting | Setting reViOUS reVioUS Internal revious Internal reVioUS
input disabled | disabled | disabled | P P input fixed | © input fixed | P
state state . 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-zZ / Hi-zZ / Hi-Z / Hi-Z / Hi-zZ / Hi-zZ /
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"o" at"o" at"o" at"o" at"o" at"o"
INITX Pull-up/ |Pull-up /{Pull-up /| Pull-up/ | Pull-up/ | Pull-up/ | Pull-up/ | Pull-up/ | Pull-up/
C inout pin 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
oo
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Power-on Device Return from
reset or INITX internal Run mode TIMER mode, Deep standby RTC Dee
2 low-voltage | input reset or SLEEP RTC mode, or mode or Deep standby standFt)J
2 detection state mode state STOP mode state STOP mode state Y
P . state mode state
3| Function state
©
£ group
'nE_ 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 -
. . . Maintain
NMIX Setting | Setting | Setting revious
selected disabled |disabled | disabled P
state
Resource Hi-Z / GPI0
Maintain | Maintain WKUP selected
F other than revious revious Hi-Z / input WKUP
above Hi-Z/ | Hi-zZ/ P P P input
. state state Internal enabled
selected Hi-Z Input Input . . enabled
enabled | enabled nput fixed Maintain
GPIO at"0" revious
selected P
state
ITAG Pull-up /|Pull-up / Maintain | Maintain | Maintain | Maintain
selected Hi-Z Input Input previous | previous | previous | previous
enabled | enabled L L state state state state
Maintain | Maintain
G previous | previous Hi-Z / ?P'Od Hi-Z /
GPIO Setting | Setting | Setting state state Internal Titic::lill Internal GPIO
selected disabled |disabled | disabled input fixed | . . input fixed | selected
o input fixed i
at"0 i at"0
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 / sjepgt(z d Hi-z /
above Setting | Setting | Setting state state Internal |~ | Internal GPIO
selected disabled |disabled | disabled input fixed | . ) input fixed | selected
o input fixed o
GPIO at"0 o at"0
at"0
selected
. Pl .
Resource _ _ o o Hi-Z / GPIO Hi-Z /
selected Hi-Z/ | Hi-Z/ | Maintain | Maintain selected
. . . Internal Internal GPIO
| GPIO Hi-Z Input Input previous previous inout fixed Internal inout fixed | selected
enabled | enabled state state P o input fixed P i
selected at"0 . at"0
at"0
Analo . . .
out u? Setting | Setting | Setting 9 *3
P disabled |disabled | disabled
selected GPIO Hi-Z /
Resource Maintain selected
J | other than revious Hi-Z / Internal Internal GPIO
Hi-z/ | Hiz/ | P Maintain " . : input fixed | selected
above . state . Internal | input fixed o
Hi-Z Input Input previous | . . o at"0
selected enabled | enabled state input fixed at"0
GPIO at "0"
selected
oo
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Power-on .
reset or INITX _Dewce Run mode TIMER mode, Deep standby RTC Return from
o ] internal Deep
3 low-voltage | input reset or SLEEP RTC mode, or mode or Deep standby standb
> detection state mode state STOP mode state STOP mode state Y
P . state mode state
3| Function state
©
£ 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 -
.E xternal . . . Maintain
interrupt Setting | Setting | Setting revious
enabled disabled |disabled | disabled P state GPIO
selected . . Hi-Z /
Maintain | Maintain selected
K Resource revious revious Internal Internal GPIO
other than . . P P Hi-z/ |. ) input fixed | selected
Hi-Z/ | Hi-Z/ state state input fixed o
above . Internal . at"0
Hi-Z Input Input . . at"0
selected enabled | enabled input fixed
GPIO at "0"
selected
Hi-Z Hi-Z . . . . . .
RZI L HZ L iz | wizs | wiezs | wiezs | Hizi
Internal | Internal
inout inout Internal Internal Internal Internal Internal Internal
Analod input fixsdat fixsdat input fixed | input fixed | input fixed | input fixed | input fixed | input fixed
ginp Hi-Z e e at"0"/ at"0"/ at"0"/ at"0"/ at"0"/ at"0"/
selected 0"/ 0"/
Analog | Analo Analog Analog Analog Analog Analog Analog
in utg in utg input input input input input input
L b P enabled enabled enabled enabled enabled enabled
enabled | enabled
Resource
. Pl .
other than L . Hi-Z/ GPIO Hi-Z /
. . . Maintain | Maintain selected
above Setting | Setting | Setting revious revious Internal Internal Internal GPIO
selected disabled |disabled | disabled P P input fixed | . . input fixed | selected
state state i input fixed o
GPIO at"0 i at"0
at"0
selected
i- Hi-Z . . . . . .
M-zl W20 o | wizr | owize | owizs | mizs | Hiez)
Internal | Internal
inout inout Internal Internal Internal Internal Internal Internal
Analod input fi)fe q fi)fe q input fixed | input fixed | input fixed | input fixed | input fixed | input fixed
ginp Hi-Z o o 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 :
previous
enabled
state GPIO .
selected . . Hi-Z /
. . . Maintain | Maintain selected
Resource Setting | Setting | Setting revious revious Internal Internal GPIO
other than | disabled | disabled | disabled| P P Hi-z/ | e oot fixed | selected
state state input fixed o
above Internal . at"0
. . at"0
selected input fixed
GPIO at"0"
selected
0
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Power-on Device Return from
reset or INITX internal Run mode TIMER mode, Deep standby RTC Dee
2 low-voltage | input reset | O SLEEP RTC mode, or mode or Deep standby standFt)J
> detection state mode state STOP mode state STOP mode state Y
P . state mode state
3| Function state
©
£ group
hE_ ;?W?r Power supply :J)w?r Power supply Power supply ESWT
pply stable pply stable stable pply
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-zZ/ . . . . . .
Hi-Z / Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z / Hi-Z /
Internal | Internal
inout inout Internal Internal Internal Internal Internal Internal
. P UL input fixed | input fixed | input fixed | input fixed | input fixed | input fixed
Analog input . fixed fixed o o . . . o
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
P GPIO .
Resource Maintain | Maintain selected Hi-Z/
other than Setting | Setting | Setting revious revious Hi-Z / Internal Internal GPIO
above | disabled |disabled |disabled| P P Internal | . "o Vinput fixed | selected
state state . . input fixed o
selected input fixed o at"0
o at"0
GPIO at"0
selected
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
Analod input fi)fe q fi)fe q input fixed | input fixed | input fixed | input fixed | input fixed | input fixed
ginp 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 1
selected Setting | Setting | Setting reVioUS reVioUS Internal Internal GPIO
Resource disabled |disabled | disabled P P . . input fixed | selected
state state . input fixed o
other than Hi-Z / . at"0
at"0
above Internal
selected input fixed
GPIO at "0"
selected
0
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Power-on Device Return from
reset or INITX internal Run mode TIMER mode, Deep standby RTC Dee
2 low-voltage | input reset or SLEEP RTC mode, or mode or Deep standby standFt)J
> detection state mode state STOP mode state STOP mode state Y
P . state mode state
3| Function state
©
£ group
hE_ 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 -
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
Analog imout ﬁxs o ﬁxs o | Inputfixed | input fixed | input fixed | input fixed | input fixed | input fixed
ginp Hi-Z o o at"0"/ 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 input
P P enabled enabled enabled enabled enabled enabled
enabled | enabled
L Hi-Z /
Maintain WKUP
" WKUP I‘e:IiOl.:S input WKUP
enabled P P input
state enabled
Maintai Maintai enabled
. . . aintain aintain
Resource Setting Setting | Setting revious revious GPIO GPIO
other than | disabled | disabled | disabled| P P Hi-Z / Hi-z/ | selected
state state selected
above Internal ntermnal Internal
selected input fixed inout fixed input fixed
GPIO atmor | MPUEIX at"o"
at"0
selected
Hi-Z /
WKUP
WKUP . WKUP
input .
enabled Maintain enabled nput
Setting | Setting | Setting revious enabled
External disabled |disabled | disabled P state
interrupt L L
P Maintain Maintain
enabled revious revious GPIO GPIO
Q selected P P Hi-Z / selected
state state selected
Resource Internal
other than Hi-Z / Internal input fixed
Hi-Z/ | Hi-z/ input fixed | "Po X
above . Internal o at"0
Hi-Z Input Input . . at"0
selected enabled | enabled input fixed
GPIO at 0"
selected
. GPIO .
. . N L Hi-Z Hi-Z
Hi-Z/ | Hi-Z/ | Maintain | Maintain / selected /
GPIO . X . Internal Internal GPIO
R Hi-Z Input Input previous previous | . ! Internal | . .
selected input fixed | . . input fixed | selected
enabled | enabled state state o input fixed o
at"0 at "0 at"0

*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. GP10O 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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- List of VBAT Domain Pin Status

Return Return
Q Device [Run mode Deep standby from from
o
> PVBAT I.NITX internal |or SLEEP TIMER mode, RTC mode or Deep Deep VBAT VBAT
ower-on| input RTC mode, or RTC RTC
@ reset state reset mode STOP mode state standby STOP mode | standby mode stat
S | Functi state state state mode mode
» | uncuon state state
£ group
o
|<T: Power Power Power Power | Power
Pa) 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 .
L . Hi-zZ / Hi-zZ/
GPIO Setting | Setting | Setting Mam_tam Malqtaln Internal selected Internal GPIO Setting
- . . previous | previous | . " Internal | . ; P -
selected | disabled | disabled | disabled input fixed | . ] input fixed | selected | prohibition
state state at "o" input fixed at "o"
at 0"
Sub crystal
S | oscillator
input pin / Input Input Input Input Input Input Input Input Input Mamtaln Maln_taln
External previous | previous
enabled | enabled | enabled | enabled | enabled enabled enabled enabled enabled
sub clock state state
input
selected
. GPIO .
I . Hi-Z / Hi-zZ/
GPIO Setting | Setting | Setting Mr:zgalzz N:::zg:g Internal Slﬁltifgli Internal GPIO Setting )
selected | disabled | disabled | disabled | P P input fixed | . h input fixed | selected | prohibition
state state at "o" input fixed at "o"
at 0"
External - S Hi-Z/ - Hi-Z/ A - L
sub clock | Setting | Setting | Setting ';\)/Irgc]igatzrs] ’;’:::22:;2 Internal mgg}gﬂg Internal mgc;galzg mg:ﬂgﬂg mgc;galzg
. (;Ir:-:“:():l:(ted disabled | disabled | disabled state state |npal:tlgl>l<ed state lnpatit"f(;i(ed state state state
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-Z/ 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.

70

oo
FUJITSU

DS709-00004-1v0-E




B ELECTRICAL CHARACTERISTICS

1. Absolute Maximum Ratings

MB9B160R Series
s

Parameter Symbol - Rating Unit Remarks
Min Max
Power supply voltage * *2 Vee Vss-0.5 Vs + 6.5 \Y,
Power supply voltage (VBAT) *! 3 Viar Vgs-0.5 Vgs + 6.5 \Y;
Analog power supply voltage ** ** AVc Vgs - 0.5 Vgs + 6.5 \Y,
Analog reference voltage *! ** AVRH | Vg-05 Vs + 6.5 V
VCC + 05
Input voltage ** Vv, Vs - 05 (<6.5V) v
Vgs - 0.5 Vss + 6.5 \Y 5V tolerant
Analog pin input voltage ** Via Vss-0.5 A(\;Cg;\?f \Y,
Output voltage *! Vo | Ves-05 \(/SCCGT“SS/')‘E’ Vv
10 mA | AmAtype
i . 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 * loLay - B mA | 12mA type
20 mA | I°C Fm+
"L" level total maximum output current SloL - 100 mA
"L" level total maximum output current *! YloLay - 50 mA
-10 mA | 4mAtype
"H" level maximum output current *° lon - -20 mA | 8mA type
-20 mA | 12mAtype
-4 mA | 4mAtype
"H" level average output current * lonay - -8 mA | 8mAtype
-12 mA | 12mA type
"H" level total maximum output current >lon - - 100 mA
"H" level total average output current */ > lonav - -50 mA
Storage temperature Tste - 55 + 150 °C

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

*2 Ve must not drop below Vgs - 0.5V.
*3 . Vgar must not drop below Vg - 0.5V.

*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.

DS709-00004-1v0-E
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MBO9B160R Series
s

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 AVce - 2.7 5.5 V | AVee=Vce
Analog reference voltage AVRH - AVss AVce \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)
Bja :Package thermal resistance (°C/W)

Pd (Max) = V¢c X lec (Max) + Z (louXVor) + Z (Vee-Von) % (- lon))

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

o 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 60 667 333
(0.5mm pitch) 4 layers 40 1000 500
BGA-144P-M09 Single-layered both sides 55 727 364
(0.5mm pitch) 4 layers 40 1000 500

72
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Revised “Table for package thermal resistance and maximum permissible power”


MB9B160R Series
s

<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 =Vee X lec + Z (low % Voo) + Z (Vee-Von) * (-lon))

loo :"L" level output current
lon :"H" level output current
VoL @ "L" level output voltage
Voy @ "H" level output voltage

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

lcc = lcc(INT) + Zlec(10)

Icc(INT) : Current consumed in internal logic and memory, etc. through regulator
2lcc(10) : Sum of current (1/0 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 I¢¢ (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 % fsw
Cit : Pininternal load capacitance
Cexr : External load capacitance of output pin
fsw : Pinswitching frequency

Parameter Symbol Conditions Capacitance value
4mAtype 1.93pF
Cint 8mA type 3.45pF
12mA type 3.42pF

Pin internal load
capacitance

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

lcc(Max) = lcc(Typ) + lcc(leak_max)

Parameter Symbol Conditions Current value
Maximum leak current at TJ. = +125°C 45.5mA
operating Icc(leak_max) Tj_: +105°C 26.8mA

Tj =+85°C 16.2mA
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MB9B160R Series

e Current explanation diagram

Veexlee + Z(loxVol) +Z((Vee-Von)*(—lon))

lcc(INT)+ Zlec(10)
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3. DC Characteristics

MB9B160R Series
s

(1) Current Rating
Parameter| Symbol nz:rr:e Conditions | Frequency** Typlllalﬁax*z Unit | Remarks
160MHz 54 103
144MHz 49 98
120MHz 41 90
100MHz 35 84 *3
80MHz 28 77 mA When all
60MHz 22 71 peripheral
40MHz 16 64 clocks are ON
20MHz 8.9 58
Power Normal jmnz 5.1 o4
supply lec VCC | operation*>*® Z 3.8 53
current (PLL) 160MHz 34 83
144MHz 31 80
120MHz 26 75
100MHz 22 71 *3
80MHz 18 67 mA When all
60MHz 14 63 peripheral
40MHz 10 59 clocks are OFF
20MHz 6.2 55
8MHz 3.8 53
4AMHz 3.1 52
Parameter| Symbol Pin Conditions | Frequency*’ Value Unit Remarks
name Typ*' | Max*?
160MHz 74 126
144MHz 68 120
120MHz 59 112
100MHz 52 104 *3
80MHz 44 97 mA When all
60MHz 36 89 peripheral
40MHz 27 79 clocks are ON
20MHz 17 67
Power Normal 8MHz 8.3 58
O 4AMHz 5.4 55
supply lcc VCC operation* 160MHz 51 103
current (PLL)
144MHz 47 100
120MHz 42 94
100MHz 37 90 *3
80MHz 33 85 mA When all
60MHz 28 80 peripheral
40MHz 21 73 clocks are OFF
20MHz 13 64
8MHz 6.9 56
4AMHz 4.6 54

*1: Ta=+25°C, Ve=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. PCLK0=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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Revised the value of TBD


MB9B160R Series

. 4
Parameter| Symbol Pin Conditions Frequency™ Value Unit | Remarks
name (MHZ) Typ*1 |\/|a)(”<2
72MHz 46 98
60MHz 40 92
48MHz 33 85 *3
36MHz 27 78 When all
mA .
24MHz 19 70 peripheral
12MHz 1 61 clocks are ON
Power Normal 8MHz 8.5 58
supply lecc | VCC | operation*® AMHz 55 | 55
current (PLL) 72MHz 33 85
60MHz 29 81
48MHz 25 76 *3
36MHz 20 71 mA When all
24MHz 15 65 peripheral
12MHz 9.2 59 clocks are OFF
8MHz 6.9 56
4MHz 4.6 54
*1: Ta=+25°C, Vcc=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 51 mA peripheral clocks
operation*” are ON
(built-in AMHz *3
high-speed CR) 28 51 mA Wh_en all
peripheral clocks
are OFF
*3
064 | 48 | ma |Whenall
peripheral clocks
Power Normal are ON
supply lec VCC operation*” 32kHz 3
current (sub oscillation) When all
0.56 48 mA .
peripheral clocks
are OFF
*3
When all
Normal 0.64 48 mA peripheral clocks
operation*® are ON
(built-in 100kHz *3
low-speed CR) 0.58 48 MA Wh_en all
peripheral clocks
are OFF

*1: Ta=+25°C, Ve=3.3V

*2: Tj=+125°C, Vc=5.5V

*3: When all ports are fixed.
*4: Frequency is a value of HCLK. PCLKO=PCLK1=PCLK2=HCLK/2
*5: When 0 wait-cycle mode (FRWTR.RWT = 00, FSYNDN.SD = 000)
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Revised the value of TBD


MB9B160R Series

Parameter| Symbol nZ::e Conditions | Frequency** Tpr? ILlj\/elax*Z Unit Remarks
160MHz 35 84
144MHz 32 81
120MHz 27 76
100MHz 23 72 *3
80MHz 19 68 mA When all
60MHz 15 64 peripheral clocks
40MHz 11 60 are ON
20MHz 6.5 55
Power SLEEP SMHz 41 | 53
- 4MHz 3.3 52
supply lces VCC operation 160MHz 16 65
current (PLL)
144MHz 14 63
120MHz 12 61
100MHz 11 60 *3
80MHz 9.0 58 mA When all
60MHz 7.4 56 peripheral clocks
40MHz 5.6 54 are OFF
20MHz 3.9 53
8MHz 2.9 52
4MHz 2.6 51
Parameter| Symbol Pin Conditions | Frequency* Vajue Unit Remarks
name Typ*' | Max**
72MHz 22 71
60MHz 19 68
48MHz 16 64 *3
36MHz 12 61 mA When all
24MHz 9.0 58 peripheral clocks
12MHz 58 | 55 are ON
Power SLEEP 8MHz 46 | 54
supply lccs | VCC | operation AMHz 3.6 52
current (PLL) 72MHz 9.5 58
60MHz 8.3 57
48MHz 7.1 56 *3
36MHz 5.8 55 mA When all
24MHz 4.6 53 peripheral clocks
12MHz 3.5 52 are OFF
8MHz 3.0 52
4MHz 2.7 51

*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. PCLKO=PCLK1=PCLK2=HCLK/2
*5: Frequency is a value of HCLK. PCLK0=PCLK1=PCLK2=HCLK
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Revised the value of TBD


MB9B160R Series
S

Pin i, " Value .
Parameter| Symbol name Conditions | Frequency Typ* | Max* Unit Remarks
*3
When all
SLEEP 15 49 mA peripheral clocks
operation are ON
(built-in 4MHz *3
high-speed CR) 10 49 mA Wh_en all
peripheral clocks
are OFF
*3
0.59 48 mA V\é?ie%::lll clocks
Power SLEEP N
supply lecs VCC operation 32kHz *3
current (sub oscillation) When all
0.51 48 mA .
peripheral clocks
are OFF
*3
When all
SLEEP 061 48 mA peripheral clocks
operation are ON
(built-in 100kHz *3
low-speed CR) 053 48 mA Wh_en all
peripheral clocks
are OFF

*1: Ta=+25°C, V¢c=3.3V
*2: Tj=+125°C, Vcc=5.5V
*3: When all ports are fixed.
*4: Frequency is a value of HCLK. PCLKO=PCLK1=PCLK2=HCLK/2
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Revised the value of TBD


MB9B160R Series
S

Pin " Value .
Parameter | Symbol name Conditions | Frequency Typ*! [Max® Unit | Remarks
*3’ *4
033 | 18 | mA |0 oo
*3’ *4
lccH STOP mode - - 15 mA Ta=+85°C
*3, %4
T2 ™ Temtiosc
*3 *4
070 | 22 | mA |2 T .
TIMER mode I?Ifs <
(built-in 4MHz - 16 mA L oro
high-speed CR) b ¢
- 22 mA 3, %4
Ta=+105°C
* *
033 | 18 | mA |00
Power
TIMER mode *3, *4
supply lecr vee (sub oscillation) 32kHz j 15 MA | Ta=t85°C
current *Q *,
- 22 mA 3, "4
Ta=+105°C
*3 *4
034 | 18 | mA [T .
TIMER mode Ig":js <
(built-in 100kHz - 15 mA Ta’=+85°C
low-speed CR) " NEK
) MA | Ta=+105°C
* *
0.33 1.8 mA T::I’=+25°C
RTC mode *3, *4
lec (sub oscillation) 32kHz i 15 MA | Ta=485°C
*3, %4
C | 2 | ™A ra=e05oC
*1: VCC=3-3V
*2: VCC=5-5V
*3: When all ports are fixed.
*4: When LVD is OFF
fee]
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Revised the value of TBD


MB9B160R Series
S

Pin . Value .
Parameter| Symbol name Conditions | Frequency Typ*! | Max*? Unit | Remarks
20 | 140 | pa |74
Deep standby H Ta=+25°C
STOP mode *3, *4
(When RAM ) 644 | WA Irigsec
is OFF) *3 x4
© ] A I amsiosc
oo _ 48 | 213 | pa |74
Deep standby H Ta=+25°C
STOP mode *3, %4
(When RAM © | 2676 | A T igsec
is ON) *3 %4
© | M2 WA I aviosc
vCC 32
Deep standby 29 140 hA Ta=+25°C
RTC mode *3, *4
(When RAM ) 644 | WA Iiiigsec
1 * *
Power Is OFF) - | opa |24
Ta=+105°C
supply lccrp 32kHz -
current Deep standby 48 273 A Ta=+25°C
RTC mode *3, *4
(When RAM ) 2676 | WA |l igsec
is ON) *3 x4
) 4162 1 pA o i0sc
*3, *4, *5
0.015 0.29 A Taz425°C
*3, *4, *5
RTC stop - 5.77 A Ta=+85°C
*3 *4 *5
- 106 | pA DA
Ta=+105°C
ICCVBAT VBAT - *3 %/
1.53 22.6 A Taz425°C
RTC *3, *4
operation i 352 WA | s sgsec
*3, %4
- A8 A oo
*1: VCC=3-3V
*2: VCC=5-5V

*3: When all ports are fixed.

*4: When LVD is OFF
*5: When sub oscillation is OFF
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• Revised the value of TBD
• Added the note to “ICCVBAT”


MB9B160R Series
S

Parameter | Symbol |Pin name| Conditions . Value Unit Remarks
Min | Typ | Max
Low-voltage
detection For occurrence of
circuit (LVD) lceuvo At operation - 4 7 pA |
interrupt
power supply
current
Main flash
memory VvCC At i
write/erase lecrLasH Write/Erase 1341 159 | mA
current
Work flash
memory At )
write/erase lecwrLasn Write/Erase 1151 136 | mA
current
e Peripheral current dissipation
Clock , . Frequency (MHz) .
system Peripheral Unit 20 80 160 Unit Remarks
GPIO All ports 0.22 0.43 0.85
DMAC - 0.74 1.48 2.88
HCLK DSTC - 0.32 0.61 1.17 mA
External bus I/F - 0.14 0.27 0.55
SD card I/F - 0.93 1.81 3.63
Base timer 4ch. 0.16 0.34 0.66
Multi-functional .
timer/PPG lunit/4ch. 0.55 1.09 2.17
PCLK1 Quadrature mA
position/Revolution lunit 0.04 0.09 0.17
counter
A/DC lunit 0.20 0.39 0.78
PCLK2 Muli-function serial 1ch. 0.31 0.62 - mA
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MB9B160R Series
S

(2) Pin Characteristics

(Ve = AVge = 2.7V 10 5.5V, Vs = AVgs = 0V)

Value

Parameter |Symbol| Pin name Conditions . Unit|Remarks
Min Typ Max
CMOS
hysteresis
i%’put oin - Veex0.8 | - | Vee+03| V
“H" level MDO, MD1
input voltage :
(hysteresis Vius | SV tolerant - Vcx0.8 - | Vg+55 | V
input) input pin
P Input pin
doubled as - Vcex0.7 - Vss+55 | V
I°C Fm+
CMOS
hysteresis ; Ves-03 | - | Veex02 | V
. input pin
"L" level input MDO MD’l
voltage :
(hysteresis Vis | 5V tolergnt - Vss - 0.3 - | Veex02 | V
) input pin
input) -
Input pin
doubled as - Vss - Veex03 | V
I°C Fm+
Vec 245V,
lon =-4mA
4mA type \;’” VIRV Vee-05 | - Vee \%
CcC . ’
lon =-2mA
Vec 245V,
lon =-8mA
Vou | 8MAtype \?:C <45V Vec-05 | - Vee \%
"H" level lon =-4mA
output voltage Vee =45V,
IOH =-12mA
12mA type Vec <45V, Vce-0.5 - Vee \Y
loy = - 8MA
The pin YCCE_A'A?T]X
doubled as \(/)H <45V Vee - 0.5 - Ve V |AtGPIO
IZC Em+ CC . ’
IOH =-3mA
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MB9B160R Series
S

V.
Parameter |Symbol|Pin name Conditions : alue Unit Remarks
Min Typ Max
Vee 245V,
loo =4mA
4mAtype Vee <45V, Vss - 0.4 \%
|o|_ =2mA
Vec =45V,
IOH =8mA
8mA type Ve <45V, Vss - 0.4 \%
loy = 4mA
"L" level Vv Vec>45Y,
output voltage ot 12mA loL = 12mA
Vss - 0.4 Vv
type Vec <45V,
|o|_ =8mA
Vec 245V,
The pin lon = 4mA At
doubled as \fCC < gSX Vss - 0.4 v |CP10
I°C Fm+ on = oM .
Ve <55V, At I°’C
IOH =20mA Fm+
| n |- s e m
Pull-u . V=45V 25 50 100
resisto? value | Reu |Pulluppin 3" "5y 30 80 200 | <@
Other than
VCC,
Input VBAT,
capacitance Ciy VSS, i i 5 15 PF
AVCC,
AVSS,
AVRH
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MB9B160R Series
S

4. AC Characteristics
(1) Main Clock Input Characteristics

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

i " Value .
Parameter Symbol Pin Conditions - Unit Remarks
name Min Max
Ve > 4.5V 4 48 MHz When crystal oscillator
Inout frequenc E Ve <4.5V 4 20 is connected
put Irequency cH Vee =45V 4 48 MHg | When using external
Ve <4.5V 4 20 clock
Input clock cycle teyin X0, xcc i jgx 2(;.833 328 ns \C/:IOhCeQ using external
X1 ce : -
Input clock pulse ) PwH/tcYLH, 45 55 % When using external
width PwL/tcyLH ° | clock
Input clock rising .
time and falling :[[CF' - - 5 ns z:lohcel? using external
time CR
Base clock
— . Fec ) ) ] 160 | MHZ | o) kireLk)
TteT,i foperatlng Fepo - - - 80 MHz | APBO bus clock*?
clock™Irequency ¢ - - - 160 | MHz | APB1 bus clock*
Feps - - - 80 MHz | APB2 bus clock*?
Base clock
terral _ fevee | - ) 6.25 - " | (HCLK/FCLK)
Tte::*al Opelrai!ng tevero - - 125 - ns APBO bus ClOCk*2
clock™ cycletime 5 cor - - 6.25 - ns | APB1 bus clock*?
tevers - - 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.

0.8 x Vce

08 x Ve
0.2 x Ve

toyH
N 0.8 x Voo /
~ 02 xVec -f--
) Pwn > PwL
tcrF tcr
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(2) Sub Clock Input Characteristics

MB9B160R Series
S

(VBAT =2.7Vto 5.5V, Vs = OV)

i " Value .
Parameter Symbol Pin Conditions— Unit Remarks
name Min Typ | Max
When crystal
- - 32.768 - kHz | oscillator is
1/
Input frequency ¢ connected
CYLL [
X0A, . 32 - | 100 | Kz | When using
external clock
XIA When using
Input clock cycle teyLL - 10 - 31.25 | ps external clock
. Pwr/teyt, i 0 When using
Input clock pulse width Pty 45 55 % external clock
tov
0.8 x Vgar 1~ 0.8 xVgar 2 b 0.8 xVgur
XO0A / 02 X Vgar :I/ ______ 0.2 Vg
) Pvw 11 Pw. |
(3) Built-in CR Oscillation Characteristics
+ Built-in High-speed CR
(Vee = 2.7V 10 5.5V, Vs = 0V)
. Value .
Parameter  |Symbol Conditions . Unit Remarks
Min | Typ | Max
Tj =-20°C to + 105°C 3.92 4 4.08
Clock frequency Fcru When trimming*
Tj=-40°Cto +125°C | 3.88 4 412 | MHz
. o o When not
Clock frequency Fcru Tj=-40°Cto + 125°C 3 4 5 trimming

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

trimming.

+ Built-in Low-speed CR

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

o Value .
Parameter |Symbol Condition Min | Typ | Max Unit Remarks
Clock frequency Fcre - 50 100 150 kHz
oo
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Revised the waveform chart

• Revised the value of TBD
• Revised the table and the note of “Built-in High-speed CR”


MB9B160R Series
S

(4-1) Operating Conditions of Main PLL (In the case of using main clock for input clock of PLL)
(VCC =2.7Vto 5.5V, Vs = OV)

Value Unit Remarks
Parameter Symbol -
Min | Typ | Max
PLL oscillation stabilization wait time** ¢ 200
(LOCK UP time) LocK - ) Hs
PLL input clock frequency FrL 4 - 16 MHz
PLL multiplication rate - 13 - 80 | multiplier
PLL macro oscillation clock frequency FrLio 200 - 320 MHz
Main PLL clock frequency*? FeixpLL - - 160 MHz

*1: Time from when the PLL starts operating until the oscillation stabilizes.
*2: For more information about Main PLL clock (CLKPLL), see "Chapter: Clock" in "FM4 Family
PERIPHERAL MANUAL".

(4-2) Operating Conditions of Main PLL (In the case of using built-in high-speed CR clock for input
clock of main PLL)
(Ve = 2.7V 10 5.5V, Vs = 0V)

Value Unit Remarks
Parameter Symbol -
Min | Typ | Max
PLL oscillation stabilization wait time** ¢ 200
(LOCK UP time) LocK ” ” Hs
PLL input clock frequency FrLL 3.8 4 4.2 MHz
PLL multiplication rate - 50 - 75 | multiplier
PLL macro oscillation clock frequency FoLlo 190 - 320 MHz
Main PLL clock frequency* FeikpLL - - 160 MHz

*1: Time from when the PLL starts operating until the oscillation stabilizes.
*2: For more information about Main PLL clock (CLKPLL), see "Chapter: Clock" in "FM4 Family
PERIPHERAL MANUAL".
Note: Make sure to input to the main PLL source clock, the high-speed CR clock (CLKHC) that the frequency
and temperature has been trimmed.

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

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

MB9B160R Series

(VCC =2.7Vto 5.5V, Vs = OV)

i Value .
Parameter Symbol Pin , Unit Remarks
name Min Max
Power supply rising Tr 0 i ms
time
Power supply shut Toff VCC 1 i ms
down time
Time until releasing Tort 0.33 0.60 ms
Power-on reset
VCC_minimum E i
VGG Ya |
VDL _minimum £ '
i Tri i i
R ;
i r Tprt ' i
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

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

. " Value .
Parameter Symbol Pin name Conditions . Unit
Min Max
Vec =45V - 50 MHz
*
OUtpUt frequency teeyeLE Pxx Vee <45V N 32 MHz
*: GPIO is a target.
Pxx
1< »|
trcycLe
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MB9B160R Series

(8) External Bus Timing
« External bus clock output characteristics

(VCC =2.7Vto 5.5V, Vs = OV)

. . Value .
Parameter Symbol Pin name Conditions . Unit
Min Max
Vee>45V - 50* MHz
*1 ccZ
Output frequency teveLle MCLKOUT Vee <45V . 3% MHzZ

*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 Vcc 0.8 x Vcc
MCLK
) "
tovele
+ External bus signal input/output characteristics
(VCC =2.7V105.5V, Vg = OV)
Parameter Symbol | Conditions Value Unit Remarks
L - Vin 0.8 xVce \
Signal input characteristics
V|L 02 X VCC V
. - VOH 0.8 x VCC Vv
Signal output characteristics
VOL 0.2 x VCC Vv
Vin )

Signal input

am
7\( VIL

Vi 7

Signal output

/ \/om
X Vou

VoL
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+ Separate Bus Access Asynchronous SRAM Mode

MB9B160R Series
s

(VCC =2.7V 10 5.5V, VSS = OV)

Parameter Symbol Pin name Conditions . Value Unit
Min Max

MOEX Vce>4.5V
Mininum pulse width toew MOEX Vee < 45V MCLKxn-3 i ns
MCSX | —Address ) MCSX[7:0], Vce>4.5V -9 +9 s
output delay time CsL-Av MAD[24:0] Ve < 4.5V -12 +12
MOEX1—Address N 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 - OEL MOEX, Vee <45V | MCLKxm-12 | MCLKxm+12
MOEX1— . MCSX[7:0] Ve > 4.5V 0 MCLKxm+9 |
MCSX1 time OFH - CSH Ve < 4.5V MCLKxm+12
MCSX|—-MDQM| |, MCSX, Ve =45V | MCLKxm-9 | MCLKxm+9 |
delay time CSL-RDQML | MDQM[1:0] Vee <45V | MCLKxm-12 | MCLKxm+12
Data set up—~MOEX? ¢ MOEX, Ve > 4.5V 20 - ns
time DS -OE MADATA[15:0] | Vcc<4.5V 38 -
MOEX1— ) MOEX, Vee > 4.5V 0 ] s
Data hold time DH - OF MADATA[15:0] | Vcc<4.5V
MWEX Ve > 4.5V
Mininum pulse width twew MWEX Ve < 4.5V MCLKxn-3 i ns
MWEX1t—Address i MWEX, Ve 245V 0 MCLKxm+9 ns
output delay time WEH-AX MAD[24:0] Ve < 4.5V MCLKxm+12
MCSX|—>MWEX | . Vec 245V | MCLKxn-9 | MCLKxn+9 |
delay time CSL-WEL MWEX, Vee <45V | MCLKxn-12 | MCLKxn+12
MWEX1—>MCSX1 . MCSX[7:0] Ve > 4.5V 0 MCLKxm+9 |
delay time WEH - CSH Ve < 4.5V MCLKxm+12
MCSX|—-MDQM| |, MCSX, Vec=45V | MCLKxn-9 | MCLKxn+9 |
delay time CSL-WDQML MDQMI[1:0] Vee <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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MB9B160R Series
S

teveLe
<—>

alin

-

-

-

Mok [ ] |_|

tOEH-CSH tWEH-CSH
MCSX[7:0] \ / \_
tcsLav - J€  toen.ax P > |-{€tcsiay twer-ax
MAD[24:0] J__Address ) X Address X X
test-oeL
—>
MOEX ——>
tesL-ROQML «—lcstwpam
MDQM[1:0] \ ; e /
h - o twew
MWEX N
tps-oe toH-oE <t
<—<—> WEH-DX
MADATA[15:0] RD (o ) WD bl
> tesL-bx
0
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+ Separate Bus Access Synchronous SRAM Mode

MB9B160R Series
s

(VCC =2.7V 10 5.5V, ng = OV)

Parameter Symbol Pin name Conditions . Value Unit
Min Max
. MCLK, Vee > 4.5V 9
Address delay time tay MAD[24:0] Ve < 45V 1 B ns
fest MCLK xm i 3’23 ! 192 ns
. y CcC .
MCSX delay time t MCSX[7:0] Vee > 45V . 9 N
CsH Ve < 4.5V 12
Vee =45V 9
treL 1 ns
. MCLK, Vee < 4.5V 12
MOEX delay time : MOEX Voo > 4.5V . 9 N
REH Ve < 4.5V 12
Data set up ¢ MCLK, Ve =45V 19 ns
—MCLK1 time bs MADATA[15:0] | V¢c < 4.5V 37
MCLK1— . MCLK, Vee > 4.5V 0 s
Data hold time DH MADATA[15:0] | Vcc<4.5V
et MCLK x“ z 3’3 ! 192 ns
. y cC .
MWEX delay time o MWEX Voo 45V . 9 N
Ve < 4.5V 12
) Vee =45V 1 9 s
MDQM[1:0] poML MCLK, Ve <45V 12
delay time ¢ MDQM[1:0] Ve > 4.5V 1 9 ns
DQMH Ve < 4.5V 12
MCLK1— MCLK, Ve > 4.5V MCLK+18
Data ouTtput time tos MADATA[15:0] | Vee<dsv | MCHKHL mocikeoa |
MCLK1— i 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

toveLe
\ —>
R
MCSX[7:0] E - tCSLI tcsr:
— T
MAD[24:0] | tav, tay
Address [X Address X X
MOEX treL tren
MDQMI1:0] ; toame toamn toamL toamn
MWEX ; twer twen
; tos toH |
: < > |€top
MADATA[15:0] | RD ) WD '
s S
oo
DS709-00004-1v0-E FUJITSU 91




MB9B160R Series

+ Multiplexed Bus Access Asynchronous SRAM Mode

(VCC =27Vto 55V, VSS = OV)

Parameter Symbol Pin name Conditions - Value Unit
Min Max
Multiplexed address t Vce =2 4.5V 0 10 ns
delay time ALE-CHMADV MALE Vee < 4.5V 20
Multiplexed address MADATA[15:0] Vcee =45V | MCLKxn+0 | MCLKxn+10
hold time teHmanH ns
Ve <45V | MCLKxn+0 | MCLKxn+20
Note: When the external load capacitance C_ = 30pF (m=0 to 15, n=1 to 16)
tevele
vee [ LT L L L L
MALE
MAD [24:0] X Address X X Address X X
MOEX |/
MDQM [1:0] U/ N
MWEX l/
_ Address < RD } Address WD —
MADATA[15:0] :L ] | S P, Pa— | |
taLE - cHMaDY tae-cimapv  teHmabH
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MB9B160R Series
S

+ Multiplexed Bus Access Synchronous SRAM Mode

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

Parameter Symbol Pin name |Conditions - Value Unit | Remarks
Min Max
t Ve >4.5V 1 9 ns
CHAL
. MCLK, Ve <4.5V 12 ns
MALE delay time : ALE Voo 45V ) 9 NS
CHAH Ve < 4.5V 12 ns
MCLK1— Vce > 4.5V
Multiplexed address tcHMADY 1 top ns
delay time MCLK Vce < 4.5V
MCLK}— MADATA[15:0] |\, 45y
Multiplexed data tcHMADX 1 top ns
output time Vce <4.5V
Note: When the external load capacitance C_ = 30pF
. fovae
vewe b L[ L L L L L L L L
MCSX[7:0] -—\ /e I
P ey
MALE | ‘oHAH fona T\ /
MAD [24:0] i X Address X X Address X X
MOEX | |/
MDQM [1:0] § |/ \ /
MWEX |
i \ /
MADATA[15:0] i Address)—( RD ) Address% WD }
1 T
tehuapy P | | tovaoy D€ tcHmanx |
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MB9B160R Series
S

+ NAND Flash Mode
(Ve = 2.7V t0 5.5V, Vg5 = 0V)

Parameter Symbol Pin name |Conditions . Value Unit
Min Max

MNREX Ve > 4.5V
Min pulse width InRew MNREX Vee < 45V MCLKxn-3 i ns
Data set up t MNREX, Vee >4.5V 20 - ns
—MNREX? time DS-NRE | MADATA[15:0] | Ve < 4.5V 38 -
MNREX1T— t MNREX, Vcc =45V 0 i ns
Data hold time DH-NRE | MADATA[15:0] | V¢ < 4.5V
MNALE?1— ) MNALE, Vee> 4.5V | MCLKxm-9 | MCLKxm+9 s
MNWEX delay time | “-EH-NWEL MNWEX Ve <45V | MCLKxm-12 | MCLKxm+12
MNALE|— ) MNALE, Ve > 45V | MCLKxm-9 | MCLKxm+9 s
MNWEX delay time | AtF--NWEL MNWEX Vee <4.5V | MCLKxm-12 | MCLKxm+12
MNCLEt— ¢ MNCLE, Vee > 4.5V | MCLKxm-9 | MCLKxm+9 s
MNWEX delay time | C-EH-NWEL MNWEX Vee < 4.5V | MCLKxm-12 | MCLKxm+12
MNWEX1— ¢ MNCLE, Vce > 4.5V 0 MCLKxm+9 s
MNCLE delay time NWEH - CLEL MNWEX Ve < 4.5V MCLKxm+12
MNWEX Ve > 4.5V
Min pulse width fwew MNWEX <45y | MCLKxn-3 - ns
MNWEXL—) t MNWEX, VCC > 4.5V -9 +9 ns
Data output time NWEL-DV | MADATA[15:0] | Vcc < 4.5V -12 +12
MNWEX1— ¢ MNWEX, Ve > 4.5V 0 MCLKxm+9 s
Data hold time NWEH-DX | MADATA[15:0] | Vcc < 4.5V MCLKxm+12

Note: When the external load capacitance C_ = 30pF (m=0 to 15, n=1 to 16)
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MB9B160R Series
S

NAND Flash Read
tCYCLE

ot -

MCLK Vou | V?Z—\

tnrEW

MNREX

_
— " Vou_,———

tosnre itD".NRE
< >t
MADATA[15:0] Vi TN Vi

5 R o
Vi lﬁ ead L Vi
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MB9B160R Series
S

NAND Flash Address Write

tevele

MCLK

MNCLE ! !
MNWEX L twew
\:YVOL /.é Von
L tNweLDv ' tnwen-ox .
] h »,
MADATA[15:0] " Von it - Von
VoL ! rite VoL

NAND Flash Command Write

tevce

ot

[

™

MCLK W

! taLEL NwEL : :
MNALE ~_ VoL : :
. toenwwer 3 tnwen-cLEL g
MNCLE 7 Von | N\ Vo
MNWEX bowew |
Xk VoL /é Vou
| tNwELDV : tnweH-DXx .
:Qh ) L]
MADATA[15:0] Y Von : Vonu
b 1 Write i%
P VoL : . VoL
oo}
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+ External Ready Input Timing

MB9B160R Series

(Ve = 2.7V 10 5.5V, Vs = 0V)
Parameter Symbol |Pin name |Conditions - Value Unit| Remarks
Min Max
MCLK? Vcec > 4.5V 19
MRDY input trovI I\I\:EII_DTK - ns
setup time Vee <4.5V 37
When RDY is input
MCLK
Original Over 2cycle
MOEX
MWEX \ /
1:RDYI
MRDY
When RDY is released
MCLK
P 2 cycle
Extended
MOEX (
MWEX j
) troYI
- >
0.5xVCC
MRDY jj
oo
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MB9B160R Series
S

+ SDRAM Mode
(Ve = 2.7V 10 3.6V, Vs = 0V)
Value
Parameter mbol Pin nam ; ni
aramete Symbo ame Min Max Unit
Output frequency tevesn MSDCLK - 32 MHz
. MSDCLK,
Address delay time taosp MADI[15:0] 2 12 ns
MSDCLKt—Data output t MSDCLK, 2 12 ns
delay time Dosb MADATA[31:0]
MSDCLK 11— Data output ¢ MSDCLK, 2 20 ns
Hi-Z time pozsb MADATA[31:0]
) . MSDCLK,
MDQM][1:0] delay time twrosp MDQM[1:0] 1 12 ns
. MSDCLK,
MCSX delay time tmessp MCSX8 2 12 ns
. MSDCLK,
MRASX delay time trassD MRASX 2 12 ns
. MSDCLK,
MCASX delay time tcasso MCASX 2 12 ns
. MSDCLK,
MSDWEX delay time tmMwESD MSDWEX 2 12 ns
. MSDCLK,
MSDCKE delay time tckesp MSDCKE 2 12 ns
. MSDCLK,
Data set up time tbssp MADATA[31:0] 23 - ns
Data hold time toHsD MSDCLK, 0 - ns

MADATA[31:0]

Note: When the external load capacitance C_ = 30pF

98

oo
FUJITSU

DS709-00004-1v0-E




MB9B160R Series
S

SDRAM Access

MSDCLK

MAD[24:0]

MDQM[1:0]

MCSX

MRASX

MCASX

MSDWEX

MSDCKE

MADATA[15:0]

MADATA[15:0]

<&

tovesp

<

0\

¥ taosp
Address ><
O
—\ twrosp /—
(O
—\ tmocssp /—
—\| trassp /—
gl
—\ tcassp /—
O
— T\ twwesp /—
—\| tekesp /—
l¢—tnssp <> tpHsp
RD y
tposp ¥ tpozsp
WD
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MB9B160R Series

(9) Base Timer Input Timing
« Timer input timing

(VCC =2.7Vto 5.5V, Vs = OV)

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

triwn trwe
ECK
V|Hs VIHS
TIN Vs Vs \

- Trigger input timing

(Vcc =27V 1055V, Vg =0V

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

trreH trroL
TGIN Vs Vs \
V||_s VILS

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.

foe]
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(10) UART Timing

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

MB9B160R Series
S

(VCC =2.7Vto 5.5V, Vg = ov

i .\ <4, =4, .
Parameter Symbol Pin | conditions |—vee < 4.9V Vec 245V 4
name Min Max Min Max
Serial clock cycle time tscyce | SCKx 4tcvep - 4tcvep - ns
SCK |—SOT delay time tsovt Ség.(r’)‘( 230 | +30| -20 |+20]ns
Internal shift
SIN—SCK1 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 tsisy | SCKX Ztcfgp i - Ztcfgp ) - ns
: wp g . tever + tever +
Serial clock "H" pulse width tsust | SCKx 10 - 10 - ns
. SCKX, .
SCK |—SOT delay time tsLove SOTx External shift - 50 - 30 ns
clock
SIN—SCK1 SCKX, .
setup time tivsHE SINX operation 10 - 10 - ns
. SCKX,

SCKT—)SIN hold time tsHixe SINX 20 - 20 - ns
SCK falling time tF SCKXx - 5 - 5 ns
SCK rising time tR SCKXx - 5 - 5 ns

Notes: * 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 "HlIBLOCK 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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MB9B160R Series

tscve
« . >
scK \ Vo
. Vo Vo
tsLowi
Von
SOT
VoL ><
" tvshi tshix
SIN ave Vin)
% Vi ViL A
MS bit=0
§ tsLsH . tsHsL g
ViH ar ViH
SCK L ViL Vi p4 \
tF « R
tsLove
Von
SOT VoL ><

tivsHeE tsHixe

4
ViH
SIN W( Vi

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

MB9B160R Series
S

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

Pin " Ve < 4.5V Ve 2 4.5V .
Parameter Symbol name Conditions Min | Max | Min | Max Unit
Serial clock cycle time tscye | SCKX Aeyep - 4tcvep - ns
SCK1—SOT delay time tsHowvi SS%‘.?)(( -30 + 30 -20 +20 | ns
SIN—SCK| t SCKx, cllgéirgalef:tlifcgn 50 - 30 - ns
setup time VSLI 1 SINX P
. SCKX,
SCK |—SIN hold time tsLixi SINX 0 - 0 - ns
Serial clock "L" pulse width tssh | SCKX 2th8.: i - ZtCISP i - ns
: wp g : tover + tevep +
Serial clock "H" pulse width tsnst | SCKx 10 - 10 - ns
. SCKX,
SCK1—SOT delay time tsHove SOTx | External shift - 50 - 30 ns
SIN—SCK SCKYX, | clock operation
setup time tvste | iy 10 10 ns
. SCKX,
SCKlHSIN hold time tsLixe 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 "BIBLOCK 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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MB9B160R Series

tscvc

Vo

SCK _____jij:;;7

A

tsHovi

\/;:S5§

SOT

Von
VoL

>

tivsu

SIN

W‘ VIH
X Vi

MS bit = 0

tsLsH

SCK
ViL

tsHsL

A

Vin X

= Vin

tsHove

Vi

<

tR
SOT

Von
VoL

tivsLE

v
A

SIN

V4
%{Y VIL

Vin

tsuixe 9
ViH §<:i;;//
VIL 7

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

MB9B160R Series
S

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

Pin e Ve < 4.5V Ve 2 4.5V ,
Parameter Symbol name Conditions Min Max Min Max Unit
Serial clock cycle time tscyce | SCKx Atever - Mevep - ns
. SCKX,
SCK1—SOT delay time tsHowvi SOTx -30 + 30 -20 +20 | ns
SIN—SCK| SCKX, )
setup time tivsLi SINX Internal shlft 50 - 30 - ns
SCKx clock operation
SCK |—SIN hold time tsLixi SINX 0 - 0 - ns
. SCKX, 2tevep - ) 2tevep - )
SOT—SCK| delay time tsovi SOTx 30 30 ns
Serial clock "L" pulse width tsisy | SCKX 2t°1YgP ) - ZtCISP i - ns
. wp g : tever + tever +
Serial clock "H" pulse width tsnst | SCKx 10 - 10 - ns
. SCKX,
SCK1—SOT delay time tsHove SOTx | External shift - 50 - 30 ns
SIN—SCK| SCKX, |clock operation
setup time tvste | iy 10 10 ns
. SCKX,
SCKlHSIN 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.
* tevep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see "BIBLOCK 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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MB9B160R Series

. tscve R
Von
SCK X Vou ¢ VoL
tsowvui . SHOVI
Vo Von
SOT VoL X( Vo.
1 tivsLi > tsuixi »
ViH Vi
SIN Vi Vi
MS bit =0
tsLsH | tshsL |
| » |«
SCK VIH VlH A VIH
X Vi Vi
— l—
* tF tR » tsHove
Vou Von
SOT VoL XT VoL
tivste —sle——— tsuxe
IN ViH A
S Vi Vi

*: Changes when writing to TDR register

MS bit = 1
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+ Synchronous serial (SP1 =1, SCINV = 1)

MB9B160R Series
S

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

i ., <4, =2 4. .
Parameter Symbol Pin | conditions |—vec 4.5V Voo 24.5V_ |4
name Min Max Min Max
Serial clock cycle time tscyce | SCKx Atcyep - Atcyep - ns
. SCKX,
SCK|—SOT delay time tsLovi SOTx -30 +30 -20 +20 | ns
SIN—SCK1 SCKX, .
setup time tivshn SINX Internal shl_ft 50 - 30 - ns
SCKx clock operation
SCKT—>SIN hold time tshixi SlNX’ 0 - 0 - ns
: SCKXx, 2tevep - ) 2tevep - )
SOT—SCK71 delay time tsovhi SOTx 30 30 ns
Serial clock "L" pulse width tsisy | SCKX ZtclYgP i - ZtclYgP N ns
Serial clock "H" pulse width tsus. | SCKX tCch(; * - tCch(; * - ns
. SCKX,
SCK |—SOT delay time tsLove SOTx | External shift - 50 - 30 ns
SIN—SCK? SCKX, | clock operation
setup time tvsie | g 1N 10 10 ns
. SCKX,
SCKT—)SIN hold time tsHixe SINX 20 - 20 - ns
SCK falling time tF SCKXx - 5 - 5 ns
SCK rising time tR SCKXx - 5 - 5 ns

Notes: ¢ 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 "HlIBLOCK 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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MB9B160R Series

tscve |
SCK —+ Vo Von
Vo
— tsovmi ———» tsLovi
AV /“Von
SOT N VoL X( VoL
tivsi > tsHixi »
Vin Vi
SIN Vi Vi
MS bit =0
tR | | tshsL L tsLsH
SCK A Vin ViH
| Vi A Vi
tsLove >
SOT VoH “Von
VoL - VoL
tvse — ple———  tsHixe
SIN ViH Vin
Vi Vi
MS bit =1
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MB9B160R Series
S

+ When using synchronous serial chip select (SP1 =1, SCINV = 0, MS=0, CSLVL=1)
Ve = 2.7V 10 5.5V, Vs = 0V)

Ve < 4.5V Vee 2 4.5V

Parameter Symbol | Conditions Min Vo in Vo Unit
SCS|—SCK |setup time tessi Internal shift (*1)-50 | (*1)+0 | (*1)-50 | (*1)+0 ns
SCK1—SCS1 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 3toyep+30 - 3teyept30 - ns
SCK1—SCS1 hold time teshe External 0 - 0 - ns
SCS deselect time tesoe shift clock | 3tcycp+30 - 3tcycept+30 - ns
SCS|—SUT delay time tose operation - 40 - 40 ns
SCSt—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 "HIBLOCK 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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MB9B160R Series

SCS —\
output | v tCSDIi
>
tcssi teshi
[
oK M AW,
output
SOT
P DN
SOT
i) VoS
SCS —\ r
input | —z tespe
_ tesse o foste ||~ g
input
t‘DEE
SOT
(SPI=0) 7[
tose
SOT T,
- it
P @ L Xy
oo
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MB9B160R Series
S

+ When using synchronous serial chip select (SPI =1, SCINV =1, MS=0, CSLVL=1)
(Ve = 2.7V 10 5.5V, V55 = 0V)

" Vee <4.5V Vee 24.5V .
Parameter Symbol | Conditions Min Vo in Vo Unit
SCS|—SCK1setup time tessi Internal shift (*1)-50 | (*1)+0 | (*1)-50 | (*1)+0 | ns
SCK|—SCS1 hold time teshi clock (*2)+0 | (*2)+50 | (*2)+0 | (*2)+50 | ns
. i *3)-50 | (*3)+50 | (*3)-50 | (*3)+50

SCS deselect time tesol operation Er5t)cycp (+5t)cycp Ef5t)cycp (+5t)cycp ns
SCS|—SCK1setup time tesse 3teycpt30 - 3teycpt30 - ns
SCK|—SCS1 hold time teshe External 0 - 0 - ns
SCS deselect time tesoe shift clock | 3tcycp+30 - 3tcycept+30 - ns
SCS|—SOT delay time tose operation - 40 - 40 ns
SCSt—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 "HIBLOCK 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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MB9B160R Series
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MB9B160R Series
S

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

(Ve = 2.7V t0 5.5V, Vs = OV
. Vce <4.5V Vee 2 4.5V .
Parameter Symbol | Conditions Min Vax Min Max Unit
SCSt—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 - 3teyept30 - ns
SCK1—SCS| hold time teshe External 0 - 0 - ns
SCS deselect time tesoe shift clock | 3tcycp+30 - 3teycpt30 - 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 "IIBLOCK 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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MB9B160R Series
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MB9B160R Series
S

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

(Ve = 2.7V t0 5.5V, Vs = OV
. Vce <4.5V Vee 2 4.5V .
Parameter Symbol | Conditions Min Vax Min Max Unit
SCSt—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 - 3teyept30 - ns
SCK|—SCS| hold time teshe External 0 - 0 - ns
SCS deselect time tesoe shift clock | 3tcycp+30 - 3teycpt30 - 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 "HIBLOCK 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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MB9B160R Series
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+ High-speed synchronous serial (SP1 = 0, SCINV = 0)

MB9B160R Series
S

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

Pin . Vcc <4.5V Vcc >4.5V .
Parameter Symbol Conditions - . Unit
y name Min | Max | Min | Max
Serial clock cycle time tscye SCKx dtcvep - Atevep - ns
. SCKXx
SCK|—SOT delay time tsLowi ' -10 +10 -10 +10 ns
SOTX | Internal shift
SIN—SCK1 ¢ SCKXx, clock 14 ) 125 ) s
setup time IVSHI SINx operation 12.5* '
. SCKX,
SCK1—SIN hold time tshixi SINX 5 - 5 - ns
Serial clock "L" pulse 2tcyer i 2tcyer )
width tsisH SCKx 5 5 ns
Serial clock "H" pulse teyep i teyep )
width fowsL | SCKX +10 £ 10 ns
. SCKX,
SCK|—SOT delay time tsLove SOTx | External shift - 15 - 15 ns
SIN—-SCKT t SCKx, 0 (:;)aili(on 5 - 5 - ns
setup time IVSHE SINX P
SCK1—SIN hold time t SCKx, 5 5 ns
N - -
T SHIXE S|NX
SCK falling time tF SCKXx - 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 "EIBLOCK 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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MB9B160R Series
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+ High-speed synchronous serial (SPI =0, SCINV = 1)

MB9B160R Series
S

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

Pin . VCC <45V Vcc >4.5V .
Parameter Symbol Conditions - . Unit
y name Min | Max | Min | Max
Serial clock cycle time tscye SCKXx Atcyep - Atcyep - ns
. SCKX, .
SCK 1 —SOT delay time tsHowi SOTx | Internal shift -10 +10 -10 +10 ns
SIN—SCK | SCK clock 14
- X, operation . 3
setup time vt SINX 12.5*% 125 ns
. SCKX,
SCK | —SIN hold time tsLixi SINX 5 - 5 - ns
Serial clock "L" pulse 2teyep i 2teyep )
width fusw | SCHKx -5 -5 s
Serial clock "H" pulse teyer i teyer )
width tons | SCKx +10 +10 ns
SCK T —SOT delay time tsHove SS%l?.))((, External shift - 15 - 15 ns
SIN—SCK | SCK clock
— X :
' operation _ -
setup time ivse SINX P 5 5 ns
. SCKX,
SCK | —SIN hold time tsLixe 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.
* tevep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see "BIBLOCK 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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MB9B160R Series
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+ High-speed synchronous serial (SPI =1, SCINV = 0)

MB9B160R Series
S

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

Pin i Vcc <4.5V VCC >4.5V .
Parameter Symbol Conditions - . Unit
y name Min | Max | Min | Max
Serial clock cycle time tscyc SCKXx 4tcvep - Atevep - ns
. SCKX,
SCK1—SOT delay time tsHowvi SOTx -10 +10 -10 +10 ns
H IVSLI - . -
setup time SINx operation 12.5*
. SCKX,
SCK|—SIN hold time tsLixi SINX 5 - 5 - ns
: SCKX, 2teyer ) 2tevep )
SOT—SCK| delay time tsovL SOTx 10 10 ns
Serial clock "L" pulse 2teyep i 2teyep )
width s | SCHx -5 -5 s
Serial clock "H" pulse tever i teyer )
width tons | SCKX +10 +10 ns
SCKT—)SOT delay time tsHove SSC(:)};))((' External shift - 15 - 15 ns
SIN-SCK] SCK clock
— X :
' operation - R
setup time bvste SINX P 5 > ns
. SCKX,
SCK|—SIN hold time tsLixe SINX 5 - 5 - ns
SCK falling time tF SCKXx - 5 - 5 ns
SCK rising time tR SCKx - 5 - 5 ns

Notes: * The above characteristics apply to CLK synchronous mode.
* teyep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see "HlIBLOCK 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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MB9B160R Series
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+ High-speed synchronous serial (SPI =1, SCINV = 1)

MB9B160R Series
S

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

Pin i Vcc <4.5V Vcc 24,5V .
Parameter Symbol Conditions - - Unit
y name Min Max | Min | Max
Internal shift clock
operation tscve SCKXx Atcyep - Atcyep - ns
. SCKX,
SCK|—SOT delay time tsLovi SOTx -10 +10 -10 +10 ns
H IVSHI - . -
setup time SINX operation 12.5*
. SCKX,
SCK1—SIN hold time tshixi SINX 5 - 5 - ns
: SCKX, 2tever ) 2teyep )
SOT—SCK? delay time tsovhi SOTx 10 10 ns
Serial clock "L" pulse 2tcyep i 2tcyep i
width tSLSH SCKXx _5 _5 ns
Serial clock "H" pulse tever i tever i
width fons | SCKx +10 +10 ns
SCK|—SOT delay time tsLove ?S%*.(r’)‘( External shift | - 15 - 15 | ns
SIN—SCK? SCK clock
— X H
' operation ; -
setup time tivse 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 tR SCKx - 5 - 5 ns

Notes: * The above characteristics apply to CLK synchronous mode.
* teyep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see "HlIBLOCK 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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MB9B160R Series

tscvc
SCK Vo VoH
VoL
—— tsovm ——» tsLowi
AV /\on
SOT R Vou XT Vo.
tivshi > tsHixi »
Vi ViH
SIN Vi Vi
MS bit =0
tR | L tshsL L tsism
SCK A Vi Vi
Vi AV
tslove "
SOT VoH LVoH
Voo VoL
tivshHE — ple—— tshixe
SIN Vin ViH
Vi Vi

MS bit = 1

124

oo
FUJITSU

DS709-00004-1v0-E




MB9B160R Series
S

+ When using high-speed synchronous serial chip select (SPI =1, SCINV =0, MS=0, CSLVL=1)
(Vec =2.7V 10 5.5V, Vs = OV

Vee < 4.5V Vee 2 4.5V

Parameter Symbol | Conditions in Vo Min Vo Unit
SCS|—SCK |setup time tessi Internal shift (*1)-20 | (*1)+0 | (*1)-20 | (*1)+0 | ns
SCK1—SCS7 hold time tesh clock (*2)+0 | (*2)+20 | (*2)+0 | (*2)+20 | ns

. ; *3)-20 | (*3)+20 | (*3)-20 | (*3)+20
SCS|—SCK |setup time tesse 3teyeptl1b - 3teyept15 - ns
SCK1—SCS1 hold time teshe External shift 0 - 0 - ns
SCS deselect time tcspe clock 3teyept15 - 3teycpt1b - ns
SCS|—SOT delay time tose operation - 25 - 25 ns
SCSt—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 "HIBLOCK 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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MB9B160R Series
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MB9B160R Series
S

+ When using high-speed synchronous serial chip select (SPI =1, SCINV =1, MS=0, CSLVL=1)
(Vec =2.7V 10 5.5V, Vss = OV

Vee < 4.5V Vee 2 4.5V

Parameter Symbol | Conditions in Vo Min Vo Unit
SCS|—SCK1setup time tessi Internal shift (*1)-20 | (*1)+0 | (*1)-20 | (*1)+0 | ns
SCK|—SCS7 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 3teyeptl1b - 3teyept15 - ns
SCK|—SCS1 hold time teshe External 0 - 0 - ns
SCS deselect time tesoe shift clock | 3tcycpt15 - 3teycpt1b - ns
SCS|—SOT delay time tose operation - 25 - 25 ns
SCSt—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 "HIBLOCK 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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MB9B160R Series
S

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

(Ve = 2.7V t0 5.5V, Vs = OV
. Vce <4.5V Vee 2 4.5V .
Parameter Symbol | Conditions Min Vax Min Max Unit
SCSt—SCK |setup time tessi Internal shift (*1)-20 | (*1)+0 | (*1)-20 | (*1)+0 | ns
SCK1—SCS| hold time tesh 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 - 3teycpt1b - ns
SCK1—SCS| hold time teshe External shift 0 - 0 - ns
SCS deselect time tcspe clock 3teyept15 - 3teycpt1b - 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 "IIBLOCK 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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MB9B160R Series
S

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

(Ve = 2.7V t0 5.5V, Vs = OV
. Vce <4.5V Vee 2 4.5V .
Parameter Symbol | Conditions Min Vax Min Max Unit
SCSt—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 3teyeptls - 3teyept1h - ns
SCK|—SCS| hold time teshe External 0 - 0 - ns
SCS deselect time tesoe shift clock | 3tcycpt15 - 3teycpt1b - 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 "IIBLOCK 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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MB9B160R Series
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MB9B160R Series

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

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

Parameter Symbol | Condition .Value Unit Remarks
Min Max
Serial clock "L" pulse width tsLsH teyep + 10 - ns
Serial clock "H" pulse width tsHsL C\ = 30pF teyep + 10 - ns
SCK falling time tF L=olp - 5 ns
SCK rising time tR - 5 ns
tF
— tsHsL -~ tsLshH —>
SCK Vi Vi Vin
V||_ VIL VIL
0
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MB9B160R Series
S

(11) External Input Timing

(VCC =2.7Vto 5.5V, Vs = OV)

. . Val
Parameter |Symbol| Pin name |Conditions value Remarks
Min Max
ADTG AJD converter trigger
input
FRCKX - 2tever™ - Free-run timer input
Input pulse tinm clock
width L ICxx Input capture
DTTIxX - 2tcycp*1 - Waveform generator

INTOO to INT31,

NMIX

2tcycp + 100*

500%

External interrupt,
NMI

WKUPX

500%°

Deep standby wake up

*1: tevep 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 "HBLOCK 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.

1:INH

tINL
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MB9B160R Series
S

(12) Quadrature Position/Revolution Counter Timing
(VCC =2.7Vto 5.5V, Vs = OV)

Parameter Symbol Conditions . Value Unit
Min Max

AIN pin "H" width tAHL -
AIN pin "L" width taLL -
BIN pin "H" width tBHL -
BIN pin "L" width teLL -
BIN rising time from i PC_Mode2 or
AIN pin "H" level AUBU PC_Mode3
AIN falling time from i PC_Mode2 or
BIN pin "H" level BUAD PC_Mode3
BIN falling time from i PC_Mode2 or
AIN pin "L" level ADBD PC_Mode3
AN rising time from i PC_Mode2 or
BIN pin "L" level BDAU PC_Mode3
AN rising time from i PC_Mode2 or
BIN pin "H" level BUAU PC_Mode3

" " 2tcyep™ - ns
BIN falling time from i PC_Mode2 or
AIN pin "H" level AUBD PC_Mode3
AIN falling time from ¢ PC_Mode2 or
BIN pin "L" level BDAD PC_Mode3
BIN rising time from ¢ 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

* * teyep indicates the APB bus clock cycle time except stop when in STOP mode, in timer mode.

About the APB bus number which Quadrature Position/Revolution Counter is connected to, see
"HBLOCK DIAGRAM" in this data sheet.

AIN

BIN
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tBHL ! tBLL

BIN

1 N .
tBUAU i tausD : tBDAD i tADBU
. 1

T -

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

tzie

ZIN

tzu

- XX
S G G|
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(13) I°C Timing

- Typical mode, high-speed mode

MB9B160R Series
S

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

Typical mode | High-speed
Parameter Symbol | Conditions yp mode UnitRemarks
Min Max Min Max
SCL clock frequency FscL 0 100 0 400 |kHz
(Repeated) START
condition hold time tHpsTA 4.0 - 0.6 - us
SDA | — SCL |
SCL clock "L" width tLow 47 - 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=(Vplo)™ | 0 | 3452 | 0 | 099 | ps
SCL l N SDAl T HDDAT OL . . H
Data setup time
SDAl T . SCL T 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 4.7 - 1.3 - us
"START condition"
2MHz <
tCYCP<40'\ZHZ 2tever** i 2tever** i ns
40MHz <
teycp<60MHz Hoyor™ ) Hoyer™ ) ns
60MHz <
tCYCP<80M_HZ Btover** i Btover™* i ns
80MHz <
terp<100MHz | Blover™ | - |Blovee™ |- s
Noise filter tsp cyl(:(;OMHz > *5
= [10teyer*| - 10teyce™| - ns
tevep<120MHz
120MHz <
tcycp<140M_Hz Rieve™| - Riever™| - ns
140MHz <
tcyc:p<160M_Hz Wtover™| - tovee™| - ns
160MHz <
tcyc:p<180M_Hz e 16tevee™| - 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 1o, 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 : teyep i the APB bus clock cycle time.
About the APB bus number that I°C is connected to, see "EIBLOCK 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+)

(VCC =2.7Vt05.5V, Vg = OV)

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 fLow 0.5 - us
SCL clock "H" width tHiGH 0.26 - us
SCL clock frequency tsusTa 0.26 - us
(Repeated) START condition — 30pF
hold time tHppaT R SL(Vslcl)p )'*1 0 0.45*2' *3 us
SDA | — SCL | ok
Data setup time
SDA | 1 — SCL 1 tsupar 50 - ns
STOP condition setup time
SCL 1 — SDA 1 tsusto 0.26 - us
Bus free time between
"STOP condition" and teur 0.5 - us
"START condition”
60MHz < » ]
teyep<8OMHz | O fover ns
80MHz < » ]
teyep<l00MHz | 8 fever ns
100MHz < 4
10 toycp™ - ns
Noise filter tsp 'fcvlcngl\l/IZSL\/LHZ *5
= %4 _
teyep<140MHz | 12 Tover ns
140MHz < W
teycp<160MHz 14 tover i ns
160MHz < *4
tcycp<180M Hz 16 tever i 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 1o, 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 : teyep 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/O pin to the mode corresponding to 1°C Fm+ in the EPFR
register. See "CHAPTER: I/O PORT" in "FM4 Family PERIPHERAL MANUAL" for the details.
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oo VR M )

L tiow tour
SCL A N /jv
——— ﬂ o » « —

tHosTA thooar  then tHpsTA tsp tsusto
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(14) SD Card Interface Timing

- Default-Speed Mode

+ Clock CLK (All values are referred to V4 and V)
(VCC =2.7V 10 3.6V, VSS = OV)

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

Clock frequency Data
Transfer Mode fer S_CLK 0 16 MHz
Clock frequency *
Identification Mode foo S_CLK C<1>8RDFS 0%/100 400 kHz
Clock low time twL S CLK (1c:rd) 10 - ns
Clock high time twH S CLK 10 - ns
Clock rising time trn S CLK - 10 ns
Clock falling time troe 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 tiH S_[_) ATA30 (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 topy S DATA3:0 CZSRT:S 0 22 ns
Output Delay time durinn i S CMD, (1c:rd) 0 50 ns
Identification Mode OPLY 1 5 DATA3:0
< . > < L >
S CLK Vin 7 Vin < Vin
(SD Clock) - Vi ViL /£
trh «— o —
tisu < ti
S_CMD,
S_DATA3:0 Vin Vin
(Card Input) Vi Vi
topLymax tooLyMin)|
S_CMD, V V
S_DATA3:0 o or
Voo 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

MB9B160R Series
S

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

(VCC =2.7Vto 3.6V, Vs = OV)

Parameter Symbol| Pin name |Conditions . Value Remarks
Min Max
Clock frequency Data
Transfer Mode fer S_CLK oo 0 32 MHz
Clock low time twi S CLK ESREI):_ 7 - ns
Clock high time twh S CLK (105 d) 7 - ns
Clock rising time trn S CLK - 3 ns
Clock falling time trae 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 DATA30 Cearp < 8 - ns
S CMD 10pF
Input hold time tiy 5_5 ATAS0 (Lcard) 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 i 29 ns
Data Transfer Mode OPLY 1 5 DATA3:0 (1card)
. S_CMD, C_ > 15pF )
Output Hold time ton S_DATA3:0 (1card) 2.5 ns
Total _System capacitance for C, i 1card i 40 OF
each line*
*: In order to satisfy severe timing, host shall drive only one card.
< tWL > < tWH :\
S CLK Viu FV'H
— - 50%V 50%V.
(SD Clock) /] ° LV Vi -/ o
— —|| | trn
tisu e ti
S_CMD,
S_DATA3:0 Vi Vi
(Card Input) Vi Vi
topLy(Max Lormim | ]
S CMD, Y] Y,
S_DATA3:0 o on
VoL VoL

(Card Output)

High-Speed Mode

Notes:

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

values.
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(15) ETM Timing

(VCC =2.7Vto 5.5V, Vs = OV)

Parameter |Symbol| Pin name | Conditions - Value Unit Remarks
Min Max
Data hold t TRACECLK, | Vcc=4.5V 2 9 N
™M TRACEDI[3:0] | Vc < 4.5V 2 15
TRACECLK 1/ Ve > 4.5V - 50 MHz
frequency trrace Ve < 4.5V - 32  |MHz
TRACECLK
TRACECLK Vee > 4.5V 20 - ns
lock cycle trrace
c y Ve <45V | 31.25 - ns

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

|
1
HCLK !
|
|

J tmace R
e gl
TRACECLK 74 Vo Voo 7‘ Von
itEI'MH itE"“'“ i
TRACEDI[3:0] gﬂ[‘ | 32:'
| -
| ! ‘
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(16) JTAG Timing
(VCC =2.7Vto 5.5V, Vs = OV)
. " Value ,
Parameter Symbol | Pin name | Conditions . Unit | Remarks
Min Max
. TCK, Vec > 4.5V
TMS, TDI setup time tiracs T™S, TDI Voo <45V 15 - ns
. TCK, Ve > 4.5V
TMS, TDI hold time tiracH T™S, TDI Ve <45V 15 - ns
. TCK, Ve > 4.5V - 25
TDO delay time tiraGD DO Ve < 4.5V . 45 ns

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

TCK

TMS/TDI

TDO

DS709-00004-1v0-E
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5. 12-bit A/D Converter
» Electrical Characteristics for the A/D Converter

(VCC = AVCC =2.7Vto 55\/, VSS = AVSS =AVRL = OV)

Parameter Symbol Pin - Value Unit Remarks
name Min Typ Max
Resolution - - - - 12 bit
Integral . . -45 . +45 | LSB
Nonlinearity
Differential
Nonlinearity ] - 25 - t25 | LSB | AvRH =27V
Zero transition ANOO to to 5.5V
voltage Var AN23 -15 i *+15 mv
Full-scale transition ANOO to
voltage Vst AN23 AVRH - 15 - AVRH +15 | mV
Conversion time - - 0.5* - - ps | AVge > 4.5V
o *2 - AVcc > 4.5V
Sampling time Ts - 10 us
*2 - AVce < 4.5V
Compare clock 25 - 1000 AV > 4.5V
3 Teck - ns
cycle 50 - 1000 AVce < 4.5V
State transition time
to operation Tstt - 1.0 - - us
permission
Power supply ) A/D 1unit
current (analog + - AVCC 0.69 0.92 mA operation
digital) - 1.0 18 pA | When A/D stop
Reference power A/D 1unit
supply current ) AVRH i 11 1.97 mA | operation
(between AVRH and AVRH=5.5V
AVSS) 0.3 6.3 pA | When A/D stop
Analog input
capacity Can 12.05 PF
Analog input R i ) i 1.2 KO AVcc > 4.5V
resistance AIN 1.8 AVcc < 4.5V
Ir}tercr_\annel ) i ) i 4 LSB
disparity
Analog port input ) ANOO to ) i
current AN23 5 HA
Analog input ANOO to
voltage AN23 AVss AVRH v
Reference voltage - AVRH 2.7 - AVce Vv

*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 (AVcc > 4.5V). Ensure that it satisfies the value of sampling time (Ts) and compare
clock cycle (Teck). 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 "MIBLOCK DIAGRAM" in this data sheet.

144

oo
FUJITSU

DS709-00004-1v0-E



Revised the condition of the electrical characteristics table

Revised the value of TBD


MB9B160R Series

ANOO ~ AN23 Comparator
Rext Analog input pin RaN

Analog
signal source I
I Cain

(Equation 1) Ts > (Ran + Rext) x Capn 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

Can : Input capacity of A/D = 12.05pF at 2.7V < AV < 5.5V

Rext : Output impedance of external circuit

(Equation 2) Tc = Tcck x 14

Tc : Compare time
Tceck : Compare clock cycle

foe]
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= Definition of 12-bit A/D Converter Terms

+ Resolution
« Integral Nonlinearity

- Differential Nonlinearity

. Analog variation that is recognized by an A/D converter.
. Deviation of the line between the zero-transition point

(0b000000000000 «—— 0b000000000001) and the full-scale transition point
(0b111111111110 «— 0b111111111111) from the actual conversion
characteristics.

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

the output code by 1 LSB.

Integral Nonlinearity

Differential Nonlinearity

OXFFFT
Actual conversion _
OXFEET Characteristics Ox(N+1)T Actual conversion \_,
{1 LSB(N-1) + Vz1} characteristics
OXFFDt ; ;
; Vesr deal characteristics |
~ : ’f\ (Aotaaly- | = o eal charagteristics |
2 ' | measured | 3
5 : value) 3
© 0x004— ' f NT -
© ! : (Actually-measured s
= : ! >
3 0x003t . value) 8 ox(N-1)+ Vinsyr
5 \Actual conversion | [ (Actually-measured
H ' |
0x002-+ ' characteristics Vnr value)
Ideal characteristics (Actually-measured
0x001—+ 0x(N-2) . value)
V27 (Actually-measured value) Actual conversion characteristics
AVss AVRH AVss AVRH

Analog input Analog input

Vit - {1LSB x (N - 1) + Vy7}

Integral Nonlinearity of digital output N = 1LSB [LSB]
. . . . . _ V(N+1)T'VNT
Differential Nonlinearity of digital output N = 1LSB -1 [LSB]
- VFST - VZT
LS8 = 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.
VNt ¢ Voltage at which the digital output changes from Ox(N - 1) to OxN.

oo
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6. 12-bit D/A Converter
® Electrical Characteristics for the D/A Converter

MB9B160R Series
S

(VCC = AVcece = 2.7Vt05.5V, Vg = AVg = OV)
Parameter Symbol Pin . Value Unit Remarks
name | Min | Typ | Max
Resolution - - - 12 bit
Integral Nonlinearity* INL - 16 - +16 | LSB
Differential DNL 098| - | +15| LSB
Nonlinearity* DAX
Outout voltage offset v - - 10.0 mV | When setting 0x000
P g OFF -200 | - +14 | mV | When setting OXFFF
Analog output R 3.10 | 3.80 | 4.50 kQ | D/Aoperation
impedance 0 2.0 - - MQ | When D/A stop
D/A 1unit operation
oA 260 330 410 pA AVoe=3.3V
Power supply current* AVCC D/A lunit operation
400 510 620 HA AV oe=5.0V
IDSA - - 14 A | When D/A stop
*: During no load
oo
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• Revised the value of TBD
• Revised the condition and Remarks of the electrical characteristics table
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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 Lvow i i ) tever™ Hs

*: teyep indicates the APB2 bus clock cycle time.
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8. MainFlash Memory Write/Erase Characteristics
(Ve = 2.7V t0 5.5V)

Value .
Parameter Min | Typ | Max Unit Remarks
Sector erase Large Sector - 07 8.7 s Includes write time prior to internal erase
time Small Sector 0.3 1.1 P
vt | Yot
(16-bit) == - 12 us Not including system-level overhead time
write time Write cycles 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
(VCC =27Vto 55\/)

Value .
Parameter Min | Typ | Max Unit Remarks
Sector erase time - 0.3 15 S Includes write time prior to internal erase
Half word (16-bit) . . .
o - 20 200 us 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*

* 1 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 =27V 105.5V, VSS = OV)
Parameter Symbol Value Unit | Remarks
Typ ‘ Max*
Sleep mode HCLKx1 us
High-speed CR Timer mode
Main Timer mode 40 80 us
PLL Timer mode
Low-speed CR timer mode 450 900 us
Sub timer mode 881 1136 us
RTC mode
stop mode . 270 581 us
(High-speed CR /Main/PLL run mode return) Ticnt
RTC mode
stop mode 240 480
(Low-speed CR/sub run mode return)
without
Deep standby RTC mode with RAM retention 308 667 us rRe)tAtmion
Deep standby stop mode with RAM retention With RAM
308 667 us .
retention
*: 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 L
|
-~
! Ticnt :
| Interrupt factor
I clear by CPU
|
|
|
CPU r T
Operation : Start

*: External interrupt is set to detecting fall edge.

foe]
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• Revised the value of TBD
• Revised the table of Recovery count time
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- Example of standby recovery operation (when in internal resource interrupt recovery*)

Internal
Resource INT

Interrupt factor

Active
accept
L —
|
I
! Ticnt :
| Interrupt factor
I clear by CPU
|
|
|
CPU :‘ T
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 1t05.5V, Vg = OV)

Value :
Parameter Symbol —1 Unit | Remarks
Typ Max
Sleep mode 111 267 us
High-speed CR Timer mode
Main Timer mode 111 267 us
PLL Timer mode
Low-speed CR timer mode 258 569 us
Sub timer mode 258 569 us
RTC mode Trent
258 569 us
stop mode
without
Deep standby RTC mode with RAM retention Hs RAM.
Deep standby stop mode with RAM retention 308 669 retention
P ystop . | withRAM
K retention

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

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

INITX
SEE— - .
| | |
' > ! !
S |
Internal RST RST Active | I
—_ | |
| | |
| P
I : Trent :
1 |
|
|
|
|
CPU
Operation |

Release
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• Revised the value of TBD
• Revised the table of Recovery count time
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- Example of standby recovery operation (when in internal resource reset recovery*)

|
| I
Internal |
Resource RST :
__________ I T
| |
| |
Internal RST RST Active : Release
Lo
| |
-~
: Trent :
1 |
|
|
|
|
cPU A
Operation : Start

*: 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 "lBMBELECTRICAL 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

Part number Package

MB9BF168MPMC I ( )

Plastic + LQFP (0.5mm pitch), 80 pin
MB9BF167MPMC (FPT-80P-M37)
MB9BF166MPMC
MB9BF168MPMC1 | ( )

Plastic + LQFP (0.65mm pitch), 80 pin
MB9BF167MPMC1 (FPT-80P-M40)
MB9BF166MPMC1
MB9BF168NPMC | ( )

Plastic + LQFP (0.5mm pitch), 100 pin
MB9BF167NPMC (FPT-100P-M23)
MB9BF166NPMC
MB9BF168RPMC | ( )

Plastic + LQFP (0.5mm pitch), 120 pin
MB9BF167RPMC (FPT-120P-M37)
MB9BF166RPMC
MB9BF168NBGL | ( )

Plastic - PFBGA (0.5mm pitch), 112 pin
MB9BF167NBGL (BGA-112P-M05)
MB9BF166NBGL
MB9BF168RBGL | ( )

Plastic - PFBGA (0.5mm pitch), 144 pin
MB9BF167RBGL (BGA-144P-M09)
MB9BF166RBGL
MB9BF168NPQC

Plastic + QFP (0.65mm pitch), 100 pin
MB9BF167NPQC (FPT-100P-M36)
MBIBF166NPQC
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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 0.88g
(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

HERARAAAAAAAARARAAARAAARAAARARH /é o1
= == = | P |
=0 OE® |E | |
= = = | 1.50%%(.050°%) ;
=] = % | (Mounting height) ‘
= = - I I
= ES % } 0.25(.010) ;
= - i | |
=] = = [ !
= = =}«—{]0.08(.003) | }
—
% % % 1 08/ f 1
o — = | |
= INDEX = = } L }
= = ] | 0.60£0.15 |
= Q = i " | (0242.006) |
= 0.10+0.05
C = L - @ \E ¥ : (.004+.002) :
N | |
R LR R L LEEEIa: s o sendo
LEAD No. @ 0.145'38
T (006'%)
0.22+0.05 :
a (.009+ .002)— =
Dimensions in mm (inches).
® 2010 FUJITSU SEMICONDUCTOR LIMITED F120037Sc(1)-1-1 Note: The values in parentheses are reference values
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100-pin plastic LQFP

(FPT-100P-M23)

Lead pitch 0.50 mm
F;)Z‘;'T(Z%‘Z"I";ﬂg‘th" 14.00 mm x 14.00 mm
Lead shape Gullwing
Le_ad pend Normal bend
direction
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Weight 0.65g

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

16.00+0.20(.630+.008)SQ
*14.00+0.10(.551+.004)SQ

@) )
RARARAHARARAARARARAARAAAR
EQ =@

@)

0.2240.05
(009+,002)¥10-080003) ©

WEEELEEEEEEEEREEEEEEEEEY

© 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

|
|
| |
et |
. 1502840 ‘
|
i ™ ('°?Q+'58h82)ht) ! !
ounting heig ] |
| . |
| o-g b [ 0.10£0.10 |
‘ 0.50£0.20 (:004+.004) |
Lar | (:020£.008) (Stand off)
, : |
| 0.60£0.15 | 10.25(.010) |
| (024x008) I |
0.145:0.055
(.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/

(o0}
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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

(Re?e‘;‘e’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.
23.9040.40(.941+.016)

*20.00+0.20(.787+.008)

HHHHHHHHHHHHHHHHHHHHHHHHHHH?
@= =®
 ——  —
 ——  —
= == 17.90+ 0.40
[ — —r—1 (.705+.016)
— O Q T *14.000.20
[ — = (.551+.008)
=— INDEX — | | | = o __________
—— )./ e : Details of "A" part :
% %@ | 30078 [0.25(.010)] :
(.118%%6) = =
N :(Mou1n1ti?19 height) || :
(H)HHHHHHHHHHHHHHHHHHHHHHHHHHHHﬁ ; |
© | 0~8 |
‘ ‘ 0.65(.026) H 0.32.£0.05 017006 | | byt M l
‘ " (013£.002) 210:130005) @) (007 % 002) I L |
| 0.80£0.20 0.25+0.20 |
A | (031 . 008] (.010 . 008) |
[ | ' 0.88£0.15 (Stand off) !
1 | (035 006) |
© 2011 FUJITSU SEMICONDUCTOR LIMITED HMbF100-36Sc-1-1 BLI{‘S”?L‘;”i;TUZ‘gT, ﬂgﬁ;‘ﬁf&eses are reference values.
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80-pin plastic LQFP Lead pitch 0.50 mm
ii‘i%%‘iﬁf};h" 12.00 mm x 12.00 mm
Lead shape Gullwing
Le_ad pend Normal bend
direction
Sealing method Plastic mold
Mounting height 1.70 mm MAX
(FPT-80P-M37) Weight 0.47g

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 0(.2;(1)5&1 06%%
. +.
AL B
:ﬁ Details of "A" part }
o —| o
i Q E : %ﬁi‘g)wounting height) :
== — T Rt i
— E— } 0.25(.010) |
i E } . /:% :
= = =
i E £[0.08(.003) } 0.50%0.20 0.10+£0.05 :
= = | (.020%.008) (.004%.002) !
— — | 060:015, | (Standoff) |
= INDEX — | (Oaax008)
o= (F OEe |
\ N\
LR EEREEL
®
0-22£0.05 1z 0.08(.003) @
(.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 % 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)
HAAAHARAAHAAARHAHARA o
| Details of "A" part |
=@ s : »
= = | |
= = | 1.500.10 |
e Fo } (.059+.004) |
| = |
= = | |
|

= = “lot000a)] | il |
= = | or Jy ;

[ i | —= =
== ] LY I
o INDEX = | 0.50£0.20 |

| .00+0.
== = | (.020+.008) !
[ i 0.10+0.05
(0) O Q ==EED) } (.004+.002) }
0 | 0.60£0.15 !
(%HH HHHHHHHH,HHHHH s ;
0.65(.026) 0.3240.06
t (.013+.002) ©10.13(.005)®)

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/
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112-ball plastic FBGA

Ball pitch

0.50 mm

Package width x
package length

7.00 mm x 7.00 mm

© 20082010 FUJITSU SEMICONDUCTOR LIMITED B1120055-¢-2-3

Lead shape Ball
Sealing method Plastic mold
Mounting height 1.35 mm Max.
Weight 0.10g
(BGA-112P-MO05)
112-ball plastic FBGA
(BGA-112P-M05)
6.00(.236)REF
7.00£0.10(.276£.004) $T020(008)[5[B] o~
e
DOO0O0O0O0 A)A)OOOO 13
O0O0O00O0HPOOOOOO |12
OO0 O0O0LOO OO0 |1
OO0 OO |10
OO0 OO0 |9
8
7.00+0.10 6.00(.236) T 000 000 7
.276+.004
( ) ReF ©00 00O |86
© 00 OO0 |5
0.50(.020) OO Q OO0 |4
OO0 0O00QOO OO0 |3
OO0OO0O0O0OO0ODOOOOOVO |2
;\ ? O0O0O0O0OHOOOOOO 1
NMLKJHGFEDCBA
(INDEX AREA) [©]0.20(.008)[S[A] INDEX
(NO BALL)
(111122_':%1320;%32) [ 20.05(002) @[S|A|B]
[ | A
UUUUUUUUUUUU
0.25+0.10 1.15+0.20
[0.10(.004) [S (010+.004)  (.045£.008)
(Stand off)  (Seated height)

Dimensions in mm (inches).

Note: The values in parentheses are reference values.

Please check the latest package dimension at the following URL.

http://edevice.fujitsu.com/package/en-search/
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144-pin plastic FBGA Lead pitch 0.5 mm
Package width x 70 mm x 7.0 mm
package length
Sealing method Plastic mold
Mounting height 1.3 mm MAX
Weight 0.11g
(BGA-144P-M09)
144-pin plastic FBGA
(BGA-144P-M09)
7.00£0.10(.276+.004) 6.00(.236)
$10.20(.008) 0500020}
|
i 8 OO0000b0000OO |13
| b 0000000000000 |12
‘ D 0000000000000 |11
‘ 000000000000 |10
| m| 0000 | 9
| D Eﬁoooo ‘ 8
(72.t7)gfod(1)2) S R __ L 15 _ [600(2%) A~ ©0OOO 1 7
e ; 0000 6
; D 0000 5
; D 0000 4
; D 0000 3
; 0Q000 2
| D 0POOOO0OGOOOORO |1
HNDEXAREAI M MLKJHGFEDTCBA
INDEX
(€1]0.20(.008)[S[B] | (No Ball)
| i | 0200 oo 05002 WIS
e e ] I
[~]0.08(.003) 0.25+0.10 1.15+0.15
(.010+.004) (:045£.006)
(STAND OFF)  (SEATED HEIGHT)
Dimensions in mm (inches).
© 2010 FUJITSU SEMICONDUCTOR LIMITED HMbB144-09Sc-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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B MAJOR CHANGES IN THIS EDITION
A change on a page is indicated by a vertical line drawn on the left side of that page.

Page Section Change Results
- - Preliminary — Data Sheet
mDESCRIPTION Deleted the following description :
1 The products which are described in this data sheet
are placed into TYPE4 product categories in "FM4
Family PERIPHERAL MANUAL".
nFEATURES Revised the following description :
@ Multi-function Serial Interface Fast mode Plus (Fm+) (Max 1000 kbps, only for
3 [1°C] ch.3 and ch.7) supported
—Fast mode Plus (Fm+) (Max 1000 kbps, only for
ch.3=ch.A and ch.7=ch.B) supported
7 mFEATURES Added new section
®Unique ID
9 mPRODUCT LINEUP Added “Unique ID”
®Function
51,52 | ml/O CIRCUIT TYPE Revised the remarks of “Type O, P, Q”
mHANDLING DEVICES Added new section
59 . . .
®Handling when using debug pins
60 mBLOCK DIAGRAM Revised the block diagram
7 mELECTRICAL CHARACTERISTICS Revised “Table for package thermal resistance and
2. Recommended Operating Conditions maximum permissible power”
mELECTRICAL CHARACTERISTICS * Revised the value of TBD
75to 80 | 3. DC Characteristics + Added the note to “ICCVBAT”
(1) Current Rating
mELECTRICAL CHARACTERISTICS Revised the waveform chart
85 4. AC Characteristics
(2) Sub Clock Input Characteristics
mELECTRICAL CHARACTERISTICS * Revised the value of TBD
85 4. AC Characteristics * Revised the table and the note of “Built-in
(3) Built-in CR OscillationCharacteristics High-speed CR”
mELECTRICAL CHARACTERISTICS * Revised the value of TBD
144 5. 12-bit A/D Converter * Revised the condition of the electrical
- Electrical Characteristics for the A/D characteristics table
Converter
mELECTRICAL CHARACTERISTICS « Revised the value of TBD
6. 12-hit D/A Converter « Revised the condition and Remarks of the
147 - Electrical Characteristics for the D/A electrical characteristics table
Converter
mELECTRICAL CHARACTERISTICS * Revised the value of TBD
150 10. Standby Recovery Time « Revised the table of Recovery count time
(1) Recovery cause: Interrupt/WKUP
o)
162 FUJITSU DS709-00004-1v0-E
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Page Section Change Results
mELECTRICAL CHARACTERISTICS * Revised the value of TBD
152 10. Standby Recovery Time * Revised the table of Recovery count time
(2) Recovery cause:Reset

©
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All Rights Reserved.

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 a’;\)lplication 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 prok);]erg/ r'i\?hts 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
phroper]Ey rights or other rights of third parties resulting from or in connection with the information contained herein or use
thereof.

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
extremeI?/ 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(gincluding, 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
other abnormal operating conditions.

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
r55ﬁonsible for ensuring compliance with such laws and regulations relating to export or re-export of the products and
technical information described herein.

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