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MBO9B560R Series
32-Bit ARM® Cortex® -

MA4F
FM4 Microcontroller

Devices in the MB9B560R Series are highly integrated 32-bit microcontrollers with high performance and competitive cost.

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

Features

32-bit ARM® Cortex®-M4F Core

B Processor version: rOpl

B Up to 160 MHz Frequency Operation
BFPU built-in

B Support DSP instruction

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

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

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

On-chip Memories

B Flash memory
These series are based on two independent on-chip Flash
memories.
O 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
O WorkFlash memory
» 32 Kbytes
* Read cycle:
» 6wait-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 40 MHz
« Security function is shared with code protection
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ESRAM
This is composed of three independent SRAMs (SRAMO,
SRAM1, and SRAM2). SRAMO is connected to I-code bus and
D-code bus of Cortex-M4F core. SRAM1 and SRAM2 are
connected to System bus of Cortex-M4F core.

O SRAMO: Up to 64 Kbytes

O SRAM1: Up to 32 Kbytes

O SRAM2: Up to 32 Kbytes

External Bus Interface

B Supports SRAM, NOR, NAND Flash, and SDRAM device
B Up to 9 chip selects CS0O to CS8 (CS8 is only for SDRAM)
W 8-/16-bit Data width

M Up to 25-bit Address bit

B Supports Address/Data multiplex

B Supports external RDY function

M Supports scramble function

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

O Possible to set two kinds of the scramble key
Note:

* It is necessary to prepare the dedicated software library
to use the scramble function.

USB Interface
USB interface is composed of Function and Host.

[USB function]
BMUSB2.0 Full-Speed supported

B Max 6 Endpoint supported
O Endpoint 0 is control transfer

O Endpoint 1, 2 can be selected Bulk-transfer,
Interrupt-transfer or Isochronous-transfer

O Endpoint 3 to 5 can select Bulk-transfer or
Interrupt-transfer

O Endpoint 1 to 5 comprise Double Buffer

O The size of each endpoint is according to the follows.
» Endpoint 0, 2 to 5: 64 bytes
» Endpoint 1: 256 bytes
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[USB host]
BUSB2.0 Full/Low-speed supported

B Bulk-transfer, interrupt-transfer and Isochronous-transfer
support

BUSB Device connected/dis-connected automatically detect
HIN/OUT token handshake packet automatically

W Max 256-byte packet-length supported

B \Wake-up function supported

CAN Interface (Max two channels)
B Compatible with CAN Specification 2.0A/B
B Maximum transfer rate: 1 Mbps

HBuilt-in 32 message buffer

Multi-function Serial Interface (Max eight channels)

W64 bytes with FIFO (the FIFO step numbers are variable
depending on the settings of the communication mode or bit
length.)

B Operation mode is selectable from the followings for each
channel.
O UART
oCsIo
OLIN
ol’C
BUART
O Full-duplex double buffer
O Selection with or without parity supported
O Built-in dedicated baud rate generator
O External clock available as a serial clock

O Hardware Flow control : Automatically control the
transmission by CTS/RTS (only ch.4)

O Various error detect functions available (parity errors,
framing errors, and overrun errors)

ECSIO
O Full-duplex double buffer
O Built-in dedicated baud rate generator
O Overrun error detect function available
O Serial chip select function (ch.6 and ch.7 only)
O Supports high-speed SPI (ch.4 and ch.6 only)
O Data length 5 to 16-bit

HLIN
O LIN protocol Rev.2.1 supported
O Full-duplex double buffer
O Master/Slave mode supported

O LIN break field generation (can change to 13 to 16-bit
length)

O LIN break delimiter generation (can change to 1 to 4-bit
length)

O Various error detect functions available (parity errors,
framing errors, and overrun errors)
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m°C
O Standard mode (Max 100 kbps) / High-speed mode (Max
400 kbps) supported

O Fast mode Plus (Fm+) (Max 1000 kbps, only for ch.3=ch.A
and ch.7=ch.B) supported

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

M8 independently configured and operated channels

B Transfer can be started by software or request from the
built-in peripherals

B Transfer address area: 32-bit (4 Gbytes)

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

B Transfer data type: bytes/half-word/word
B Transfer block count: 1 to 16
BNumber 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.

A/D Converter (Max 24 channels)
[12-bit A/D Converter]

M Successive Approximation type

B Built-in 3 units

HMConversion time: 0.5 uys @ 5V

M Priority conversion available (priority at 2levels)

M Scanning conversion mode

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

DA Converter (Max two channels)

HR-2R type

W 12-bit resolution
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Base Timer (Max eight channels)
Operation mode is selectable from the followings for each
channel.

W 16-bit PWM timer

W 16-bit PPG timer

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

General Purpose I/0O Port

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

M Capable of pull-up control per pin
H Capable of reading pin level directly
HBuilt-in the port relocate function

B Up to 100 high-speed general-purpose 1/O ports @ 120 pin
Package

BMSome pinis 5V tolerant 1/O.
See 4. Pin Description and 5. I/O Circuit Type for the
corresponding pins.

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

Minimum resolution: 6.25 ns

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

M Input capture x 4 ch./unit

HOutput compare x 6 ch./unit

B A/D activation compare x 6 ch./unit
HWWaveform generator x 3 ch./unit

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

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

B PWM signal output function

B DC chopper waveform output function
HDead time function

M Input capture function

B A/D convertor activate function

EDTIF (Motor emergency stop) interrupt function

Document Number: 002-04864 Rev.*A
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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.

M 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.

ETimer interrupt function after set time or each set time.
M Capable of rewriting the time with continuing the time count.

ML eap year automatic count is available.

Quadrature Position/Revolution Counter (QPRC)

(Max two 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.

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

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

B Two 16-bit compare registers

Dual Timer (32-/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.

B Free-running
B Periodic (=Reload)
B 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 64 s (Max) @ Sub Clock: 32.768 kHz

External Interrupt Controller Unit
B External interrupt input pin: Max 16 pins

M Include one non-maskable interrupt (NMI)

Watchdog Timer (two 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.

Page 3 of 169
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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.
B CCITT CRC16 Generator Polynomial: 0x1021
B IEEE-802.3 CRC32 Generator Polynomial: 0x04C11DB7

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

M Part 1 Physical Layer Specification version 3.01
HPart E1 SDIO Specification version 3.00

B Part A2 SD Host Controller Standard Specification version
3.00

M 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.

HMain clock: 4 MHz to 48 MHz
B Sub Clock: 32.768 kHz

B High-speed internal CR Clock: 4 MHz

M| ow-speed internal CR Clock: 100 kHz

B Main PLL Clock

[Resets]

HMReset requests from INITX pin
HPower on reset

B Software reset

BWWatchdog timers reset

HLow voltage detector reset

B Clock supervisor reset

Clock Super Visor (CSV)
Clocks generated by internal CR oscillators are used to
supervise abnormality of the external clocks.

B External OSC clock failure (clock stop) is detected, reset is
asserted.

B External OSC frequency anomaly is detected, interrupt or
reset is asserted.

Low-Voltage Detector (LVD)

This Series include 2-stage monitoring of voltage on the VCC
pins. When the voltage falls below the voltage has been set,
Low-Voltage Detector generates an interrupt or reset.

HLVD1: error reporting via interrupt

HLVD2: auto-reset operation

Document Number: 002-04864 Rev.*A
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Low-power Consumption Mode
Six low-power consumption modes are supported.

BSLEEP
BTIMER
EBRTC
ESTOP

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

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

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.

ERTC

W32 kHz oscillation circuit
M Power-on circuit

B Back up register: 32 bytes
B Port circuit

Voice Function

These features are enabled for the voice function.
A dedicated library is necessary for using the voice function.

B Automatic Speech Recognition (ASR)
0100 custom commands in multiple languages

O User commands defined with a text file (no audio input or
training required)

B Natural Language Understanding (NLU)

Debug

M Serial Wire JTAG Debug Port (SWJ-DP)

BEmbedded 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

M \Wide range voltage:
VCC =27Vto55V

M Power supply for USB 1/O:
USBVCC = 3.0 Vto 3.6 V (when USB is used)

=2.7V 10 5.5V (when GPIO is used)

B Power supply for VBAT:
VBAT =27Vto55V
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1. Product Lineup

Memory Size

MB9B560R Series

Product name MB9BF566M/N/R MB9BF567M/N/R MB9BF568M/N/R/F
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
Function
MBOBF566M MBOBF566N BN
Product name MB9BF567M MB9BF567N MBOBF568R
MB9BF568M MB9BF568N MBOBF568F
Pin count 80 100/112 120/144
CPU Cortex-M4F, MPU, NVIC 128ch.
Freqg. 160 MHz
Power supply voltage range 27Vto55V
USB2.0 (Function/Host) 1ch.
CAN 2ch. (Max)
DMAC 8ch.
DSTC 128ch.
. Addr:25-bit (Max), Addr:25-bit (Max),
Addr:19-bit (Max), AW doto: 8168 (Max), | RW data: el (Max),
R/W data: 8-bit (Max), . .
External Bus Interface CS:5 (Max), CS:9 (Max), CS:9 (Max),
SRAM SRAM, SRAM,
NOR F'Iash NOR Flash, NOR Flash,
SDRAM NAND Flash, SDRAM
Multi-function Serial Interface
(UART/CSIO/LIN/IC) 8ch. (Max)
Base Timer
(PWC/Reload timer/PWM/PPG) gch. (Max)
A/D activation compare 6ch.
%5 | Input capture 4ch.
E | Free-run timer 3ch. )
E Output compare 6¢ch. 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 16 pins (Max) + NMI x 1
1/0 Ports 63 pins (Max) 80 pins (Max) | 100 pins (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
Unigue 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/O port according to your function use.

Document Number: 002-04864 Rev.*A
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2. Packages
MBOBF566R
MBOBF566M MB9BF566N
Prog:cclfa';ime MBOBF567M MB9BF567N mgggggg;g
MB9BF568M MB9BF568N VB OB FLG8E
LQFP: FPT-80P-M37 (0.5 mm pitch) o - -
LQFP: FPT-80P-M40 (0.65 mm pitch) o - -
QFP: FPT-100P-M36 (0.65 mm pitch) - [ -
LQFP: FPT-100P-M23 (0.5 mm pitch) - O -
LQFP: FPT-120P-M37 (0.5 mm pitch) - - o
BGA: BGA-112P-M05 (0.5 mm pitch) - 0 -
; o

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

O: Supported

Note:

» See 14. Package Dimensions for detailed information on each package.

Document Number: 002-04864 Rev.*A
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3. Pin Assignment

FPT-80P-M37/M40

(TOP VIEW)
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P52/SCK4_0/ZINO_2/RTO12_0/MADATA02_0| 2 | 57 |P23/AN15/TIOA7_1/SCKO_O/RTO00_1
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P50/CTS4_0/AINO_2/RTO10_0/INT00_O/MADATAQ0_0|
PS1/RTS4_0/BINO_2/RTO11_O/INTOL_O/MADATAOL_0|

P53/TIOAL_2/SOT4_O/RTO13 0/MADATAQ3 0| 56 [P1B/AN11/SCK4_1/IC02_1/MAD18 0
P54/TIOB1_2/SIN4_O/RTO14_0/INT02_0/MADATA04_0| 55 [PIAAN10/SOT4_1/ICO1_/MAD17_0
P55/ADTG_1/SIN6_0/RTO15_0/INT07_2/MADATA05_0| 54 |P19/AN09/SIN4_1/ICO0_1/INTO5_1/MAD16_0

P56/SOT6_0/DTTILX_O/INT08_2/MADATA06_0| 8 | 53 |P1sianosisciz_amapis o
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B
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P3B/TIOAL_1/BINO_O/RTO01_0| 15 46 |P15/ANOS/SCKO_1/MAD12_0

P3C/TIOA2_1/ZINO_O/RTO02_0| 16 45 |P14/AN04/SOTO_1/IC03_2/MAD11_0
P3D/TIOA3_1/RTO03_0/MAD00_0| 17 44 |P13/ANO3/SINO_1/IC02_2/INT03_/MAD10_0
P3E/TIOA4_URTO04_O/MADOL 0| 18 43 |P12/AN02/SCK1_1/ICO1_2/RTCCO_L/SUBOUT_1/IMAD09_0
P3FITIOAS_1/IRTO05_0/MAD02_0| 19 42 |PLUANOLTX1_2/SOT1_L/IC00_2/MADO8_0

vss| 20 41 |PLO/ANOO/RX1_2/SIN1_1/FRCKO_2/INT02_I/MADO7_0
|H N‘m|<’m‘m|p|m 2 0|H slalsle w‘,\|m’m‘o|
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T o x S EFECR 05 90605 38cSgq
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Dggggbwm 2998349988355 ¢
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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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FPT-100P-M23

MB9B560R Series

veel
P50/CTS4_O/AINO_2/RTO10_0/INT00_O/MADATA0O_0|
P5S1RTS4_0/BINO_2/RTO11_0/INTO1_O/MADATAO1_0|
P52/SCK4_0/ZINO_2/RTO12_0/MADATA02 0|
P53/TIOAL_2/SOT4_0/RTO13_0/MADATAD3_0|
P54/TIOB1_2/SIN4_O/RTO14_O/INT02_O/MADATAD4._0|
P55/ADTG_1/SING_O/RTO15_0/INT07_2/MADATAQ5_0|
P56/SOT6_0/DTTI1X_O/INTO8_2/MADATA06_0|
P30/TIOBO_URTS4_2/INT15_2MWKUPLMADATAO7_0|
P3UTIOB1_1/SIN3_1/INT09_2/MADATAS_0|
P32/TIOB2_1/SOT3_1/INT10_1/MADATA09_0|
P33/ADTG_6/TIOB3_U/SCK3_L/INT04_O/MADATAIL0_0|
P34/TX0_UTIOB4_LFRCKO_O/MADATALL 0|
P35/RX0_1/TIOBS_1/IC03_0/INT08_1/MADATAL2_0|
P36/SIN5_2/IC02_0/INT09_LIMADATALS 0|
P37/SOTS_2/IC01_0/INTO5_2/MADATAL4_0|
P38/SCK5_2/IC00_0/INT06_2/MADATALS_0|
P39/ADTG_2/DTTIOX_O/RTCCO_2/SUBOUT_2/MSDCLK_0|
P3AITIOA0_I/AINO_O/RTO00_O/MSDCKE |
P3BITIOAL_L/BINO_O/RTOO1_OMRASX _0|
P3CITIOA2_1/ZINO_O/RTO02_O/MCASX_0|
P3DITIOA3_1/RTO03_0/MADOO_0|
PSE/TIOAd_/RTO04_0/MADOL_0|
P3FITIOAS_L/RTO0S_0/MADO2 0|

5

vss|

Ps1/UDPO

usevee

P60ITIOA2_2/SCKS_0INMIXWKUPO/MRDY_0

[P61/UHCONXO/TIOB2_2/SOT5_O/RTCCO_0/SUBOUT_0

5_0/INTO4_1/S_WP_OIMOEX_0

[P63/CROUT_LRX0_2/INT03_0/S_CD_O/MWEX_0

(TOP VIEW)

PO6/AN22ITRACED3/TIOBO_2/SOT7_O/IMCSX3_0

OITRACECLK/SIN7_O/INTO1_UMCSX2_0

POOITRSTX/IMCSX7_0
Po2rTDIMCSX6_0
Po3TMS/SWDIO
PoarToo/Iswo

vss

3 2/SCK1_0IMCSX4_0
[POSIAN19/TRACEDO/TIOA3_2/SOT1_0/S_DATA2_OIMCSX5_0

POA/SINL_O/FRCK1_0/INT12_2/S_DATA3_O/MCSX1_0

POB/TIOB6_1/SIN6_1/IC10_O/INTO0_L/S_DATAO_O/MCSX0_0

0.0

[PODITIOAS_2/SCK6_1/IC12_0/S_CMD_0/MD!

POCITIOA6_1/SOT6_1IC11_0/S_DATAL_OIMALE_O

QM
QM.

[POEITIOBS_2/SCS6_1/IC13_0/S_CLK_O/MDX

10

100 |vsS

99

98 |PBO/UDMO

97

9

95

94 |P62/ADTG_3ITX0_2ISIN:

93

90 [POLTCK/SWCLK
86 |POSIAN23/ADTG

92
o1
89
83
87
85

84 |POT/AN2UTRACED2ITIOAQ_2/SCK7_OIMCLKOUT_O

83 |POSIAN20/TRACEDL/TIOB:

82
81

80

79

78

77

76 |vec

LQFP - 100

vss
P20/AN18/AIN1_1/INTO0S_O/MAD24_0
P21/AN17/SINO_O/BIN1_1/INT06_1/MAD23 0

P22/CROUT_O/AN16/TIOB7_1/SOTO_0/ZIN1_1
P23/AN15/TIOA7_LISCKO_O/RTO00_LIMAD22_0
P1E/AN14/ADTG_S/FRCKO_LMAD21_0
P1D/AN13/RTS4_1/DTTIOX_1/MAD20_0
P1C/AN12/CTS4_1/IC03_1IMAD19_0
P1B/AN1USCK4_1/IC02_1MAD18_0
PLA/AN10/SOT4_1/ICO1_/MAD17_0
P19/ANO9/SINA_1/IC00_L/INTO5_1/MAD16_0
P18/ANOBISCK2_2IMAD15_0

[AVRH

AVRL

Avss
avee
P17/ANO7/SOT2_2/WKUP3/MAD14_0
P16/ANOG/SIN2_2/INT14_1/MAD13_0
P15/ANOS/SCKO_LIMAD12_0
| 56 |PraranoassoTo_uicos 2mapii_o
P13/ANO3/SINO_1/IC02_2/INT03_1/MAD10_0
P12/AN02/SCK1_1/IC01_2/RTCCO_1/SUBOUT_1/MAD09_0
PLUANOLTX1_2/SOT1_1/IC00_2/MADOB_0
PLO/ANOO/RX1_2/SIN1_LIFRCKO_2/INT02_1/MADO7_0
B

2

27
28
29

30

31
32
3

34
35
36
39

a2
43

44

a5

46

50

vl

P4OTIOAO_O/RTO10_LINT12_1

P41TIOAL_O/RTO11_LINT13 1

P42/TIOA2_O/RTO12_1IMSDWEX_0|

P44/TIOA4_O/RTO14_1/DA(

P43/ADTG_7ITIOA3_O/RTO13_/MCSX8_0|

P4S/TIOBO_O/RTO15_1/DA1|

INITX

PA6IX0A|
PATIX1A|
P48IVREGCTL.

PAINWAKEUH 37

VBAT| 38
c|

vss| 40

vee| a1
P4B/TIOB1_0/SCS7_1/MADO3_0|

P4CITIOB2_0/SCK7_1/AIN1_2/MADO4,

P4DITIOB3_0/SOT7_UBIN1_2/INT13_2/MAD05_0

PEO/MD1

PAEITIOB4_0/SIN7_UZIN1_2/FRCK1_VINT11_1WKUP2/MADO6_0|

MDO| 47
PE2/X0| 48

PEIX1| 49

vss|

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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PERFORM
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L EFES R RO LCFERREEERRERERE RS
veel 1 90 |vss
P50/CTS4_0/AINO_2/RTO10_0/INTO0_O/MADATAQ00_O| 2 89 |P20/AN18/AIN1_1/INT05_0/MAD24_0
PSURTS4_O/BINO_2/RTO11_O/NTOL OMADATAO1 0| 3 88_|P2UAN17/SING_O/BINL_LINTOG_LIMAD23 0
P52/SCK4_0/ZINO_2/RTO12_OIMADATA02 0| 4 87 |P22/ICROUT_O/ANI6/TIOB7_1/SOTO_0/ZINL_L
P53(TIOAL_2/SOT4_0/RTO13_OIMADATA03 0| 5 86 |P23/ANI5/TIOA7_1/SCKO_O/RTO00_1/MAD22_0
P54/TIOB1_2/SIN4_0/RTO14_0/INT02_O/MADATA04 O 6 85 |P24/RX1_0/SIN2_1/RTOO01_1/INTO1 2
PS5/ADTG_1/SIN6_0/RTO15_O/INTO7_2/MADATAO05 0| 7 84 |P25/TX1_O/TIOAS_0/SOT2_1/RTO02_1
P56/SOT6_0/DTTILX_O/INT08_2/MADATAQ6 0| 8 83 |P26/TIOB5_0/SCK2_1/RTO03_1
P57/SCK6_OIMADATAO7 0| 9 82 |P27/TIOA6_2/RTO04_1/INTO2 2
PS8/SINA_2/AIN1_O/INT04_2/MADATA08 0| 10 81 |P1F/ADTG_4/TIOB6_2/RTO05_1
P59/RX1_1/SOT4_2/BIN1_O/INTO7_1/MADATA09_0| 11 80 |P1E/AN14/ADTG_5/FRCKO_1/MAD21_0
PSAITX1_1/SCK4_2/ZIN1_O/MADATA10 0| 12 79 [P1D/AN13/RTS4_1/DTTIOX_L/MAD20_0
P5B/CTS4_2/MADATALL 0f 13 78 |P1C/AN12/CTS4_1/IC03_1/MAD19_0
P30TIOBO_URTS4_2/INTL5_2MKUPUMADATAL2 0| 14 77_|P1B/ANLUSCKA_1IC02_UMAD1S 0
P3UTIOB1_USIN3_LINT09_2/MADATAL3 0| 15 76 |PLAAN10/SOT4_1/IC01_UMAD17_0
PSTIOB2_USOTS UNTI0_MAOATALS 0] 16 LQFP - 120 75 [Promosin_1co0_unTos_maois o
P33/ADTG_6/TIOB3_1/SCK3_1/INT04_O/MADATAL5 0| 17 74 |P18/ANOB/SCK2_2/MAD15_0
P34/TX0_UTIOB4_LFRCKO_O/MNALE 0| 18 73 |AVRH
P35IRX0_UTIOBS_LIC03_0/INTO8_UMNCLE 0| 19 72 |AvRL
P36/SINS_2/IC02_O/INTO9_LMNWEX_Of 20 71 |Avss
P37/SOT5_2/ICO1_O/NTO5_2/MNREX_0| 21 70 [avec
P38/SCK5_2/IC00_0/INT06_2| 22 69 |P17/ANO7/SOT2_2/WKUP3/MAD14_0
P39/ADTG_2/DTTIOX_O/RTCCO_2/SUBOUT_2/MSDCLK_0f 23 68 |P16/ANO6/SIN2_2/INT14_1/MAD13_0
P3ATIOA_UAINO_O/RTO00_OIMSDCKE 0| 24 67_|P1S/ANOS/SCKO_UMAD12_ 0
P3B/TIOAL_L/BINO_O/RTO01_O/MRASX_0| 25 66 |P14/ANO4/SOTO_1/IC03_2/MAD11_0
P3CITIOA2_1/ZINO_O/RTO02_OIMCASX_0| 26 65 |P13/ANO3/SING_1/IC02_2/INT03_1/MAD10_0
P3D/TIOA3_1/RTO03_0/MADOO_0| 27 64 |P12/ANO2/SCK1_1/IC01_2/RTCCO_1/SUBOUT_1/MAD09_0
P3E/TIOA4_1/RTO04_0/MADO1 O 28 63 |PLUANOLTX1_2/SOT1_1/C00_2/MADO8_O
P3F/TIOA5_1/RTO05_0/MAD02_0| 29 62 |P10/ANOO/RX1_2/SIN1_1/FRCKO_2/INT02_1/MADO7_0
Vss| 30 61 |vcC
|H|N| qmwlblm|m|o|ﬁ|wm<mm>wmoﬂwm<mm>w|@o
|| 8|3|8|8|5[8|8| 2|2 s|e|e|s|2|23|a|3|3|3]|8|8|5|8]|8|8
0 « - o o 4 x £ € J 5 F 0 @ O 9 ° T NN = EEEEEA
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Sy eddsERbEd ¢8g3dsgndiagxs8552
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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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MB9B560R Series

P52/SCK4_0/ZINO_2/RTO12_0/IMADATA02_0|
P53/TIOAL_2/SOT4_0/RTO13_O/IMADATAO3_0|
P54/TIOB1_2/SIN4_O/RTO14_O/INT02_O/MADATA04_0|
PS5/ADTG_U/SING_O/RTO15_O/INTO7_2/MADATAO5_0|
P56/SOT6_0/DTTI1X_O/INTO8_2/MADAT A0S _0|
P30/TIOBO_/RTS4_2/INT15_2/WKUP1/MADATAO7_0|
P3UTIOB1_USIN3_1/INT09_2/MADATAGS 0|
P32/TIOB2_1/SOT3_1/INT10_L/MADATA09_0|
P33/ADTG_6/TIOB3_L/SCK3_L/INT04_O/MADATAL0_O|
P34/TX0_1/TIOB4_1/FRCKO_O/MADATAL1 0|
P35/RX0_LITIOB5_1/IC03_0/INT08_1/MADATA12_0|
P36/SIN5_2/IC02_0/INT09_L/MADATAL3 0|
P37/SOT5_2/ICO1_O/INTOS_2/MADATA14_0|
P38/SCK5_2/IC00_0/INT06_2/MADATA1S 0|
P39/ADTG_2/DTTIOX_O/RTCCO_2/SUBOUT_2IMSDCLK_0|
P3ATIOAD_/AINO_O/RTO00_O/MSDCKE _0|
P3B/TIOAL_1/BINO_O/RTO01_O/MRASX_0|
P3CITIOA2_L/ZINO_O/RTO02_0IMCASX 0|

PS1/RTS4_0/BINO_2/RTO11_O/INTOL_O/MADATAOL 0|

4_0/AINO_2/RTO10_0/INTO0_OIMADATAQ0_O0

2_2/SCK5_OINMIX/WKUPOIMRDY_0
[P61/UHCONXOITIOB2_2/SOT5_0/RTCCO_0/SUBOUT_0

[P62/ADTG_3/TX0_2/SINS_0/INT04_1/S_WP_O/MOEX_0

[P63ICROUT_L/RX0_2/INT03_0/S_CD_O/MWEX_0

(TOP VIEW)

[PO7/AN21/TRACED2/TIOAQ_2/SCK7_0/MCLKOUT_0

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

[POG/AN22/TRACED3/TIOBO_2/SOT7_0MCSX3_0

[POA/SINI_O/FRCK1_0/INT12_2/S_DATA3_OMCSX1_0

DATA1_O/MALE_O

[POB/TIOB6_1/SING_1/IC10_0/INTO0_1/S_DATAQ_O/MCSX0_0

0.0

_O/MDQM:

_CLK_O/MDQM1_0

64 |POSIAN23/ADTG_O/TRACECLK/SIN7_O/INTOL_UMCSX2_0

60 |POSIANI9ITRACEDOITIOA3_2/SOT1_0/S_DATA2_O/MCSX5_0

P3DITIOA3_L/RTO03_0/MADO0_0|

P22/CROUT_O/AN16/TIOB7_1/SOTO_0/ZIN1_1
P23/AN15/TIOA7_1/SCKO_O/RTO00_1/MAD22_0
P1E/AN14/ADTG_S/FRCKO_L/MAD21 0
P1D/AN13/RTS4_LIDTTIOX_1MAD20_0
P1C/AN12/CTS4_1/IC03_1/MAD19_0
P1B/AN11/SCK4_1/IC02_1/MAD18_0
P1A/AN10/SOT4_1/C01_1/MAD17_0
P19/ANO9/SINA_1/IC00_L/INTOS_1/MAD16_0
P18/ANOB/SCK2_2/MAD15_0

[AVRH

[AVRL

Avss

Avee

P17/ANO7/SOT2_2/WKUP3/MAD14_0
P16/ANOG/SIN2_2/INT14_1/MAD13_0
P15/ANOS/SCKO_1/MAD12_0
P14/AN04/SOTO_1/IC03_2/MAD11_0
P13/ANO3/SINO_1/IC02_2/INTO3_1/MAD10_0
P12/ANO2/SCK1_1/IC01_2/RTCCO_L/SUBOUT_LIMADO09_0
P11/ANOL/TX1_2/SOT1_1/IC00_2/MAD08_0

P4EITIOB4_0/SIN7_L/ZIN1_2/FRCK1_1/INT11_1WKUP2/MADO6_0|

3 o
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P10/ANOO/RX1_2/SIN1_L/FRCKO_2/INT02_1/MADOT.

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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MB9B560R Series

=¥ CYPRESS
BGA-112P-M05
(TOP VIEW)
1 2 3 4 5 6 7 8 9 10 11 12 13
A
B
C
D
E
F
G
H
J
K
L
M
N

) in pin names such as XXX_1 and XXX_2 indicates the relocated port number. For these

Note:
* The number after the underscore ("_"
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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MB9B560R Series

=¥ CYPRESS
BGA-144P-M09
(TOP VIEW)
1 2 3 4 5 6 7 8 9 10 11 12 13
A
B
C
D
E
F
G
H
J
K
L
M
N

) in pin names such as XXX_1 and XXX_2 indicates the relocated port number. For these

Note:
* The number after the underscore ("_"
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.
Page 14 of 169
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*# CYPRESS MBO9B560R Series

PERFORM

4. Pin Description

4.1 List of Pin Numbers
The number after the underscore ("_") in pin names such as XXX_1 and XXX_2 indicates the relocated port number. For these pins,

there are multiple pins that provide the same function for the same channel. Use the extended port function register (EPFR) to
select the pin.

Pin No /o Pin State

Pin Name Circuit
LQFP120 | LQFP100 LQFP80 QFP100 | BGA112 BGA144 Type Type
1 1 79 B1 B1 \Y/ole: - -
P50
CTS4 0
AINO_2
2 2 2 80 c1 c1 RTO10 0 E K
(PPG10_0)
INT0OO_O
MADATA00_0
P51
RTS4 0
BINO_2
3 3 3 81 C2 C2 RTO11_0 E K
(PPG10_0)
INTO1_0
MADATAO01_0
P52
SCK4_ 0
(SCL4_0)
4 4 4 82 C3 D1 ZINO_2 E I
RTO12_0
(PPG12_0)
MADATA02_0
P53
TIOA1_2
SOT4_0
5 5 5 83 D1 D2 (SDA4_0) E I

RTO13_0
(PPG12_0)
MADATA03_0
P54

TIOB1_2
SIN4_0

6 6 6 84 D2 D3 RTO14_0 E K
(PPG14_0)
INT02_0
MADATA04_0

=
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' CYPRESS MBOB560R Series

PERFORM

Pin No /o Pin State

Pin Name Circuit
LQFP120 LQFP100 LQFP80 QFP100 | BGA112 BGA144

Type Type

P55
ADTG_1
SING_0
7 7 7 85 El E1l RTO15_0 E K
(PPG14_0)
INTO7_2
MADATAO05_0

P56

SOT6_0
(SDA6_0)
DTTILX_O

INTO8_2
MADATA06_0

P57

SCK6_0
(SCL6_0)

MADATAOQ7_0

P58
SIN4_2
10 - - - - E4 AINL_O E K
INTO4_2
MADATAO08_0

P59
RX1_1
SOT4 2
1 - - - - F1 (SDA4_2) E K
BIN1_0
INTO7_1
MADATAO09_0

P5A
TX1 1

SCK4_2
(scLa_2)

ZIN1_0
MADATA10_0

P5B
13 - - - - F3 CTS4_2 E |
MADATA11_0

P30
TIOBO_1
14 F4 RTS4_2
INT15_2 E Q
WKUP1

- - MADATAOQ7_0

14 ; ; - - F4 MADATA12 0
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' CYPRESS MBOB560R Series

PERFORM

Pin No /o Pin State

Pin Name Circuit
LQFP120 LQFP100 | LQFP80 QFP100 BGA112 BGA144

Type Type

P31
TIOB1_1
15 G1 =
10 10 88 F1 SIN3_1
INTO9_2

- - MADATAO08_0

15 - - - - Gl MADATA13_0

P32
TIOB2_1

16 1 1 89 F2 G2 SOT3 1
(SDA3_1) N K

INT10_1

- - MADATA09 0

16 - - - - G2 MADATA14_0

P33
ADTG_6
TIOB3_1
o 12 12 90 F3 G3 SCK3 1
(SCL3_1)
INTO4_0

R - MADATA10_0

17 - - - - G3 MADATA15_0

P34

18 G4 TX0_1
13 - 91 Gl TIOB4_1

FRCKO_0

- - MADATA11_0

18 - - - - G4 MNALE_0O

P35

RX0_1

19 14 ) 92 G2 H1 TIOB5_1
1C03_0 E K

INTO8_1

- - MADATA12_0

19 - - - - H1 MNCLE_O

P36
20 o SIN5_2
15 - 93 G3 IC02_0

INT09_1

- - MADATA13 0

20 - - - - H2 MNWEX_0

P37

SOT5 2
21 H3 (SDA5_2)

16 - 94 H2
IC01_0 E K
INTO5_2

- - MADATA14 0

21 - - - - H3 MNREX_0
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' CYPRESS MBOB560R Series

PERFORM

Pin No /o Pin State

Pin Name Circuit
LQFP120 LQFP100 | LQFP80 QFP100 BGA112 BGA144

Type Type

P38

SCK5_2

SCL5_2
22 17 - 95 H3 H4 ( —2) E K

IC00_0
INTO6_2

- - MADATA15 0

P39
ADTG_2
13 DTTIOX_O
23 18 96 J1 J1 = L [
RTCCO_2
SUBOUT 2

- MSDCLK_0

P3A
TIOAO_1

14 AINO_O
24 19 97 J2 J2 = G |

RTO00_0
(PPG00_0)

- MSDCKE_O

P3B
TIOAL 1

15 BINO_O
25 20 98 J3 J3 G |

RTOO01_0
(PPG00_0)

- MRASX_0

P3C
TIoA2_1

16 ZINO_O
26 21 99 K1 Ja G [

RTO02_0
(PPG02_0)

- MCASX_0

P3D
TIOA3 1
27 22 17 100 K2 K2 RTO03 0 G |
(PPG02_0)
MADOO_0

P3E
TIOA4_1
28 23 18 1 L1 K3 RTO04_0 G |
(PPG04_0)
MADO1_0

P3F
TIOAS_1
29 24 19 2 L2 L1 RTOO5 0 G |
(PPG04_0)
MADO02_0

30 25 20 3 N1 N1 VSS - -

31 26 - 4 M1 M1 VCC - -
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' CYPRESS MBOB560R Series

PERFORM

Pin No /o Pin State

Pin Name Circuit
LQFP120 LQFP100 | LQFP80 QFP100 BGA112 BGA144 Type

Type

P40
TIOAO_O
32 27 - 5 N2 N2 RTO10_1 G K
(PPG10_1)
INT12_1

P41
TIOA1_O
33 28 - 6 N3 L2 RTO11 1 G K
(PPG10_1)
INT13_1

P42
TIOA2_0
34 29 - 7 M3 N3 RTO12_ 1 G |
(PPG12_1)
MSDWEX_0

P43
ADTG_7
TIOA3_0

35 30 - 8 L3 M3 G [
RTO13 1

(PPG12_1)
MCSX8_0

P44
TIOA4_ 0
36 31 21 9 M4 L4 RTO14_1 R J
(PPG14_1)
DAO

P45
TIOBO_0
37 32 22 10 L5 K5 RTO15_1 R J
(PPG14_1)
DA1

38 33 23 11 M6 N4 INITX B C

P46
39 34 24 12 N5 N5 P s
XO0A

P47
40 35 25 13 N6 M5 Q T
X1A

P48
41 36 26 14 L6 L6 (6] U
VREGCTL

P49
42 37 27 15 M7 K6 (0] U
VWAKEUP

43 38 28 16 N8 N7 VBAT - -

44 39 29 17 N9 N8 C - -

45 40 30 18 N10 N9 VSS - -

46 41 31 19 M8 M9 VCC - -

P4B
TIOB1_0
a7 42 32 20 L7 L7 = E [
scs7_1

MADO3_0
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' CYPRESS MBOB560R Series

PERFORM

Pin No /o Pin State

Pin Name Circuit
LQFP120 LQFP100 | LQFP80 QFP100 BGA112 BGA144 Type

Type

P4C
TIOB2_0

SCK7_1
(SCL7_1)
AIN1_2

MADO4_0

48 43 33 21 L8 K7

P4D
TIOB3_0
SOT7_1
49 44 34 22 M9 M8 (SDA7_1) N K
BIN1_2
INT13_2
MADO5_0

P4E
TIOB4_0
SIN7_1
ZINL_2
50 45 35 23 L9 L8 = [ Q
FRCK1_1
INT11_1
WKUP2

MADO6_0

P70
TX0_0
51 - - - - K8 TIOA4 2 E [
AINO_1
IC13_1

P71
RX0_0
TIOB4_2
BINO_1
IC12 1
INT15_1

P72
TIOA6_0
SIN2_0

53 - - - - K9 = E K
ZINO_1
IC11_1

INT14_2

P73
TIOB6_0

SOT2_0
(SDA2_0)

IC10_1
INTO3_2

54 - - - - M10

P74

SCK2_0
(SCL2_0)

DTTIIX_1

55 - - - - L10
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MB9B560R Series

PERFORM

Pin No /o Pin State

Pin Name Circuit

LQFP120

LQFP100

LQFPS0

QFP100

BGA112

BGA144

Type

Type

56 46 36

24

M10

N10

PEO

MD1

C

57 47 37

25

M11

M11

MDO

58 48 38

26

N11

N11

PE2

X0

59 49 39

27

N12

N12

PE3

X1

60 50 40

28

N13

N13

VSS

61 51 -

29

M13

M13

VCC

62 52 41

30

L13

L12

P10

ANOO

RX1_2

SIN1_1

FRCKO_2

INTO2_1

MADO7_0

63 53 42

31

L12

K12

P11

ANO1

TX1 2

SOT1 1
(SDAL_1)

IC00_2

MADO8_0

64 54 43

32

K13

K11

P12

ANO2

SCK1_1
(SCL1_1)

IC01_2

RTCCO_1

SUBOUT_1

MADO9_0

65 55 44

33

K12

J12

P13

ANO3

SINO_1

1C02_2

INTO3_1

MAD10_0

66 56 45

34

J13

Jiul

P14

ANO4

SOTO_1
(SDAO_1)

IC03_2

MAD11_0

67 57 46

35

J12

J10

P15

ANO5

SCKO_1
(SCLO_1)

MAD12_0
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' CYPRESS MBOB560R Series

PERFORM

Pin No /o Pin State

Pin Name Circuit
LQFP120 LQFP100 | LQFP80 QFP100 BGA112 BGA144

Type Type

P16
ANO6
68 58 47 36 Ji1 H12 SIN2_2 F M
INT14 1

MAD13 0

P17
ANO7

SoT2.2
(SDA2_2)

WKUP3
MAD14 0

69 59 48 37 H12 H11

70 60 49 38 H13 K13 AVCC - -

71 61 50 39 G13 J13 AVSS - -

72 62 51 40 F13 H13 AVRL - -

73 63 52 41 E13 G13 AVRH - -

P18
ANO8
74 64 53 42 H11 H10 SCK2 2 F L
(SCL2_2)
MAD15_0

P19
ANO9
SIN4_1
75 65 54 43 G12 G12 = F M
IC00_1
INTO5_1

MAD16_0

P1A
AN10

SOT4_1
(SDA4_1)

Ico1_1
MAD17_0

76 66 55 44 Gl1 Gl

P1B
AN11

SCK4 1
(SCL4_1)
IC02_1

MAD18_0

e 67 56 45 F12 G10

P1C
AN12
78 68 - 46 F11 F13 CTS4 1 F L
IC03_1

MAD19_0

P1D
AN13
79 69 - 47 E12 F12 RTS4 1 F L
DTTIOX_1
MAD20_0
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£ CYPRESS MB9B560R Series

PERFORM

Pin No /0

Pin Name Circuit
LQFP120 LQFP100 | LQFP80 QFP100 BGA112 BGA144 Type

Pin State
Type

P1E
AN14
80 70 - 48 E11 F11 ADTG_5 F L
FRCKO_1
MAD21_0
P1F
ADTG_4
81 - - - - F10 TIOB6_2 E [

RTOO05_1
(PPGO4_1)

p27
TIOA6_2
82 - - - - E13 RTO04_1 E K
(PPG04_1)
INT02_2
P26
TIOB5_0
SCK2_1
(sCL2_1)
RTOO03_1
(PPG02_1)
P25

TX1 0
TIOA5_0
84 - - - - E1l SOT2_1 E |
(SDA2_1)
RTO02_1
(PPG02_1)
P24
RX1_0
SIN2_1

85 - - - - E10 E K
RTOO1 1

(PPG00_1)
INTO1_2
P23

AN15
TIOA7_1
57 SCKO0_0
86 71 49 D13 D13 (SCLO.0)

RTO00_1
(PPGO00_1)

- MAD22_0

83 - - - - E12
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' CYPRESS MBOB560R Series

PERFORM

Pin No /o Pin State

Pin Name Circuit
LQFP120 LQFP100 | LQFP80 QFP100 BGA112 BGA144 Type

Type

P22

CROUT_0
AN16

87 72 >8 50 D12 D12 TIOB7_1 F L

SOT0_0

(SDA0_0)

- ZINL_1

P21
59 AN17
SINO_O
88 73 51 c13 D11 F M
- BINL_1
59 INTO6_1

- MAD23_0

P20
AN18
89 74 - 52 c12 C12 AINL 1 F M
INTO5_0

MAD24_0

90 75 60 53 Al13 Al13 VSS - -

91 76 61 54 B13 Al12 VCC - -

POE
TIOBS5_2
SCs6_1
92 77 62 55 A12 B13 L [
IC13 0

S CLK_O
MDQM1_0

POD
TIOA5_2
SCK6_1
93 78 63 56 B11 C10 (SCL6_1) L I
IC12_0

S_CMD_0
MDQMO_0

POC
TIOA6_1
SOT6_1
94 79 64 57 B10 A1l (SDA6_1) L I
IC11_0
S_DATA1_ 0
MALE_0

POB
TIOB6_1
SING_1
95 80 65 58 A10 B10 IC10_0 L K
INTOO_1
S_DATAO_O
MCSX0_0
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MB9B560R Series

PERFORM

Pin No

LQFP120

LQFP100

LQFPS0

QFP100

BGA112

BGA144

Pin Name

/0
Circuit
Type

Pin State
Type

96

81

66

59

A9

D9

POA

SIN1_0

FRCK1_0

INT12_2

S _DATA3 0

MCSX1_0

97

82

67

67

60

B9

C9

P09

AN19

TRACEDO

TIOA3 2

SOT1.0
(SDA1_0)

S_DATA2_ 0

MCSX5_0

98

83

61

C9

B9

P08

AN20

TRACED1

TIOB3_2

SCK1_0
(SCL1_0)

MCSX4_0

99

84

62

A8

A9

P07

AN21

TRACED2

TIOAO_2

SCK7_0
(SCL7_0)

MCLKOUT_0

100

85

63

B8

D8

P06

AN22

TRACED3

TIOBO_2

SOT7.0
(SDA7_0)

MCSX3_0

101

86

64

C8

C8

P05

AN23

ADTG_0

TRACECLK

SIN7_0

INTO1_1

MCSX2_0

102

87

68

65

Cc7

B8

P04

TDO

SWO

103

88

69

66

B7

D7

P03

TMS

SWDIO
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' CYPRESS MBOB560R Series

PERFORM

Pin No /o Pin State

Pin Name Circuit
LQFP120 LQFP100 | LQFP80 QFP100 BGA112 BGA144 Type

Type

P02
104 89 70 67 C6 c7 DI E H
MCSX6_0

PO1
105 90 71 68 A6 B7 TCK E G
SWCLK

P00
106 91 72 69 B6 D6 TRSTX E H
MCSX7_0

107 92 - 70 A5 A7 VSS - -

P68
TIOB7_2
108 - - - - C6 SCK3_ 0 E K
(SCL3_0)
INTOO0_2

P67

TIOA7 2
109 - - - - B6 E [

SOT3.0
(SDA3_0)

P66

ADTG_8
110 - - - - A6 E K
SIN3_0

INT11_2

P65

TIOB7_0
1 - - - - D5 — E [
SCK5_1

(SCL5_1)

P64
TIOA7_0
112 - - - - C5 SOT5 1 E K
(SDA5_1)
INT10_2

P63

93 73 71 c5 CROUT_1
RX0_2
113 - - - - B5 SIN5_1 E K
INTO3_0
93 73 71 c5 S CD_0
MWEX_0

P62
ADTG_3
TX0_2
114 94 74 72 B5 ca SIN5_0 [ K
INTO4_1
S WP_O
MOEX_0
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' CYPRESS MBOB560R Series

PERFORM

Pin No _ 10\ pin state
Pin Name Circuit

LQFP120 LQFP100 | LQFP80 QFP100 BGA112 BGA144 Type Type

P61

UHCONXO0

TIOB2_2
115 95 75 73 B4 B4 SOT5_ 0 E I

(SDA5_0)

RTCCO_0

SUBOUT_0

P60

TIOA2_2

SCK5_0
116 96 76 74 B3 B3 (SCL5_0) | F

NMIX

WKUPOQ

MRDY_0
117 97 77 75 A4 A4 USBVCC - -
118 98 78 76 A3 A3 P80 H R

UDMO
119 99 79 77 A2 A2 P81 H R

UDPO
120 100 80 78 Al Al - -
- - - - A7 A5 - -
- - - - B2 A8 - -
- - - - B12 A10 - -
- - - - c11 B2 - -
- - - - H1 B11 - -
- - - - N4 B12 VSS - -
- - - - M5 C3 - -
- - - - N7 c11 - -
- - - - L11 Cc13 - -
- - - - All D4 - -
- - - - M12 D10 - -
- - - - M2 K1 - -
- - - - - K4 - -
- - - - - K10 - -
- - - - - L3 - -
- - - - - L5 - -
- - - - - L11 - -
- - - - - L13 - -
- - - - - M2 VSS - -
- - - - - M4 - -
- - - - - M6 - -
- - - - - M7 - -
- - - - - M12 - -
- - - - - N6 - -
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' CYPRESS MBOB560R Series

PERFORM

4.2 List of Pin Functions

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

Pin No
Pin Pin Name Function Description L
Function QFP | LQFP | LQFP | QFP BGA BGA
120 100 80 100 112 144

ADTG_O 101 86 - 64 C8 C8
ADTG_1 7 7 7 85 El El
ADTG_2 23 18 13 96 Ji Ji
ADTG_3 114 94 74 72 B5 C4
ADTG_4 A/D converter external trigger input pin 81 - - - - F10
ADTG_5 80 70 - 48 Ell F11
ADTG_6 17 12 12 90 F3 G3
ADTG_7 35 30 - 8 L3 M3
ADTG_8 110 - - - - A6
ANOO 62 52 41 30 L13 L12
ANO1 63 53 42 31 L12 K12
ANO2 64 54 43 32 K13 K11
ANO3 65 55 44 33 K12 J12
ANO4 66 56 45 34 Ji3 Ji1
ANO5 67 57 46 35 J12 J10
ANO6 68 58 47 36 J11 H12

ADC ANO7 69 59 48 37 H12 H11
ANO8 74 64 53 42 H11 H10
ANO09 75 65 54 43 G12 G12
AN10 76 66 55 44 Gl1 Gl1
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 Ci12 Ci12
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
TIOA0_O 32 27 - 5 N2 N2
TIOAO 1 Base timer ch.0 TIOA pin 24 19 14 97 J2 J2

Base Timer | TIOAQ_2 99 84 - 62 A8 A9

0 TIOBO_O 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
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==# CYPRESS MBO9B560R Series
PERFORM
. Pin No
P'n. Pin Name Function Description LQFP LQFP LQFP | QFP | BGA BGA
Function
120 100 80 100 112 144
TIOA1 O 33 28 - 6 N3 L2
TIOA1_1 Base timer ch.1 TIOA pin 25 20 15 98 J3 J3
Base Timer | TIOA1_2 5 5 5 83 D1 D2
1 TIOB1_0 47 42 32 20 L7 L7
TIOB1_1 Base timer ch.1 TIOB pin 15 10 10 88 F1 Gl
TIOB1_2 6 6 6 84 D2 D3
TIOA2_0 34 29 - 7 M3 N3
TIOA2 1 Base timer ch.2 TIOA pin 26 21 16 99 K1 J4
Base Timer | TIOA2_2 116 96 76 74 B3 B3
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 Timer | TIOA3_ 2 97 82 67 60 B9 C9
3 TIOB3_0 49 44 34 22 M9 M8
TIOB3_1 Base timer ch.3 TIOB pin 17 12 12 90 F3 G3
TIOB3_2 98 83 - 61 C9 B9
TIOA4 0 36 31 21 9 M4 L4
TIOA4 1 Base timer ch.4 TIOA pin 28 23 18 1 L1 K3
Base Timer | TIOA4 2 51 - - - - K8
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 - - - - E11
TIOA5_1 Base timer ch.5 TIOA pin 29 24 19 2 L2 L1
Base Timer | TIOA5_2 93 78 63 56 B11 C10
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 Timer | TIOA6_ 2 82 - - - - E13
6 TIOB6_0 54 - - - - M10
TIOB6_1 Base timer ch.6 TIOB pin 95 80 65 58 Al0 B10
TIOB6_2 81 - - - - F10
TIOA7_O 112 - - - - C5
TIOA7_1 Base timer ch.7 TIOA pin 86 71 57 49 D13 D13
Base Timer | TIOA7_2 109 - - - - B6
7 TIOB7_0 111 - - - - D5
TIOB7_1 Base timer ch.7 TIOB pin 87 72 58 50 D12 D12
TIOB7_2 108 - - - - C6
TX0_ 0 51 - - - - K8
TX0_1 CAN interface ch.0 TX output pin 18 13 - 91 Gl G4
TX0 2 114 94 74 72 B5 C4
CANO RX0_0 52 - - - - L9
RX0_1 CAN interface ch.0 RX output pin 19 14 - 92 G2 H1
RX0_2 113 93 73 71 C5 B5
TX1 0 84 - - - - E11
TX1 1 CAN interface ch.1 TX output pin 12 - - - - F2
TX1 2 63 53 42 31 L12 K12
CAN1 RX1_0 85 - - - - E10
RX1 1 CAN interface ch.1 RX output pin 11 - - - - F1
RX1 2 62 52 41 30 L13 L12
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' CYPRESS MBOB560R Series

PERFORM

. Pin No
Fur?ért]ion Pin Name Function Description LQFP LQFP LQFP | QFP | BGA BGA
120 100 80 100 112 144
SWCLK Eiirial wire debug interface clock input 105 90 n 68 A6 B7
SWDIO Serial Wi'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
IEQEEB; Trace data output pin of ETM gg gi 2; ig ig
TRACED3 100 85 - 63 B8 D8
TRSTX J-TAG test reset input pin 106 91 72 69 B6 D6
MADOO_0O 27 22 17 100 K2 K2
MADO1_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
MADO6_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 Ji3 Ji1
Eﬁtsema MAD12 0 External bus interface address bus 67 57 46 35 J12_ | J10
MAD13 0 68 58 47 36 J11 H12
MAD14 0 69 59 48 37 H12 H11
MAD15_0 74 64 53 42 H11 H10
MAD16_0 75 65 54 43 G12 G12
MAD17_0 76 66 55 44 Gl1 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 E11l F11
MAD22_0 86 71 - 49 D13 D13
MAD23_0 88 73 - 51 C13 D11
MAD24 0 89 74 - 52 Cl2 Cl2
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i Pin No
Funé't‘ion Pin Name Function Description LQFP | LQFP | LQFP | QFP | BGA | BGA
120 100 80 100 112 144
MCSX0_0 95 80 65 58 A10 B10
MCSX1 0 96 81 66 59 A9 D9
MCSX2 0 101 86 - 64 C8 C8
MESX3 0 External bus interface chip select 100 85 - 63 B8 D8
MCSX4 0 outout bin P 98 83 - 61 C9 B9
MCSX5_0 putp 97 82 67 60 B9 co
MCSX6_0 104 89 70 67 C6 C7
MCSX7 0 106 91 72 69 B6 D6
MCSX8 0 35 30 - 8 L3 M3
MADATAQ0_0 2 2 2 80 C1 C1
MADATAO01_0 3 3 3 81 C2 C2
MADATA02_0 4 4 4 82 C3 D1
MADATAQ03 0 5 5 5 83 D1 D2
MADATA04 0 6 6 6 84 D2 D3
MADATAQ05_0 7 7 7 85 El El
MADATA06 0 8 8 8 86 E2 E2
MADATAO07_0 External bus interface data bus 9 9 9 87 E3 E3
MADATA08 0 (Address / data multiplex bus) 10 10 10 88 F1 E4
MADATAQ9 0 11 11 11 89 F2 F1
MADATA10 0 12 12 12 90 F3 F2
MADATA1l 0 13 13 - 91 Gl F3
External MADATA12 0 14 14 - 92 G2 F4
Bus MADATA13 0 15 15 - 93 G3 Gl
MADATA14 0 16 16 - 94 H2 G2
MADATA15 0 17 17 - 95 H3 G3
MDQMO_0 External bus interface byte mask signal | 93 78 63 56 B11 C10
MDQM1 0 output pin 92 77 62 55 Al2 B13
MALE 0 External bus mt_erface Addre§s Latch 94 79 64 57 B10 ALl
- enable output signal for multiplex
MRDY 0 Externgl bus interface external RDY 116 96 76 74 B3 B3
— input signal
MCLKOUT 0 External_bus interface external clock 99 84 ) 62 AS AQ
- output pin
External bus interface ALE signal to
MNALE_0 control NAND Flash output pin 18 i i i i G4
External bus interface CLE signal to
MNCLE 0 control NAND Flash output pin 19 i i i i H1
External bus interface read enable
MNREX_0 signal to control NAND Flash 21 ) ) ) ) H3
External bus interface write enable
MNWEX_0 signal to control NAND Flash 20 i i i i H2
MOEX 0 E_xternal bus interface read enable 114 94 74 72 B5 ca
- signal for SRAM
MWEX 0 E_xternal bus interface write enable 113 93 73 71 cs B5
— signal for SRAM
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i Pin No
Funé't‘ion 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 - 96 J1 J1
SDRAM interface
MSDCKE_0 SDRAM clock enable pin 24 19 ) 97 J2 J2
External SDRAM interface
Bus MRASX_0 SDRAM row address strobe pin 25 20 ) 98 J3 J3
SDRAM interface
MCASX_0 SDRAM column address strobe pin 26 21 ) 99 KL 4
SDRAM interface
MSDWEX_0 SDRAM write enable pin 34 29 ) ! M3 N3
INTOO_O 2 2 2 80 C1 C1
INTOO_1 External interrupt request 00 input pin 95 80 65 58 A10 B10
INTOO_2 108 - - - - C6
INTO1_0 3 3 3 81 Cc2 Cc2
INTO1 1 External interrupt request 01 input pin 101 86 - 64 C8 C8
INTO1_2 85 - - - - E10
INTO2_0 6 6 6 84 D2 D3
INTO2_1 External interrupt request 02 input pin 62 52 41 30 L13 L12
INTO2_2 82 - - - - E13
INTO3_0 113 93 73 71 C5 B5
INTO3_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 input pin 114 94 74 72 B5 C4
INTO4_2 10 - - - - E4
INTO5_0 89 74 - 52 Ci12 Ci12
INTO5_1 External interrupt request 05 input pin 75 65 54 43 G12 G12
INTO5_2 21 16 - 94 H2 H3
External INT06_1 External interrupt request 06 input pin 88 3 59 51 €13 D1l
Interrupt INTO6_2 ptreq putp 22 17 ; 95 H3 H4
INTO7_1 . . . 11 - - - - F1
INTO7 2 External interrupt request 07 input pin 7 7 7 a5 = El
INTO8_1 . . . 19 14 - 92 G2 H1
INTO8_2 External interrupt request 08 input pin 8 P P 86 =) E2
INTO9 1 . . . 20 15 - 93 G3 H2
INTO9 2 External interrupt request 09 input pin 15 10 10 a3 = G1
INT10_1 . . . 16 11 11 89 F2 G2
INTL0 2 External interrupt request 10 input pin 112 3 3 3 3 cs
INT11_1 . . . 50 45 35 23 L9 L8
INTIL 2 External interrupt request 11 input pin 110 ; : : 3 A6
INT12_1 . . . 32 27 - 5 N2 N2
INT12 2 External interrupt request 12 input pin % a1 66 59 A9 D9
INT13_1 . . . 33 28 - 6 N3 L2
INT13 2 External interrupt request 13 input pin 9 24 32 22 MO M8
INT14_1 . . . 68 58 47 36 J11 H12
INT14 2 External interrupt request 14 input pin 53 : : : B K9
INT15_1 . . . 52 - - - - L9
INT15 2 External interrupt request 15 input pin 14 ) ) a7 E3 Fa
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PERFORM
. Pin No
Furf’é't‘ion Pin Name Function Description LQFP | LQFP | LQFP | QFP | BGA | BGA
120 100 80 100 112 144

External NMIX Non-Maskable Interrupt input pin 116 9 76 74 B3 | B3

Interrupt
P00 106 91 72 69 B6 D6
P01 105 90 71 68 A6 B7
P02 104 89 70 67 C6 Cc7
P03 103 88 69 66 B7 D7
P04 102 87 68 65 Cc7 B8
P05 101 86 - 64 C8 C8
P06 100 85 - 63 B8 D8
P07 General-purpose /O port 0 99 84 - 62 A8 A9
P08 98 83 - 61 C9 B9
P09 97 82 67 60 B9 C9
POA 96 81 66 59 A9 D9
POB 95 80 65 58 A10 B10
POC 94 79 64 57 B10 All
POD 93 78 63 56 B11l 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 H12
Ei; General-purpose 1/O port 1 E;Z ZZ gg 2; ELZ_ Eﬁ)
P19 75 65 54 43 G12 G12
P1A 76 66 55 44 G111 G11
P1B 77 67 56 45 F12 G10
P1C 78 68 - 46 F11 F13
P1D 79 69 - 47 E12 F12
P1E 80 70 - 48 E11l 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 /O port 2 Zg _71 '_57 f‘g I_:)13 Eig
P25 84 - - - - El11
P26 83 - - - - E12
P27 82 - - - - E13
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PERFORM
. Pin No
Furf’ért‘ion Pin Name Function Description LQFP | LOFP | LoFP | oFP | BGA | BGA
120 100 80 100 112 144
P30 14 9 9 87 E3 F4
P31 15 10 10 88 F1 G1
P32 16 11 11 89 F2 G2
P33 17 12 12 90 F3 G3
P34 18 13 - 91 G1 G4
P35 19 14 - 92 G2 H1
P36 20 15 - 93 G3 H2
P37 21 16 - 94 H2 H3
P38 General-purpose /O port 3 22 7 - o 3 Ha
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
Ejg General-purpose 1/ port 4 jg gg gg g Eg I\N/|55
P48 41 36 26 14 L6 L6
P49 42 37 27 15 M7 K6
P4B 47 42 32 20 L7 L7
P4C 48 43 33 21 L8 K7
P4D 49 44 34 22 M9 M8
P4E 50 45 35 23 L9 L8
P50 2 2 2 80 c1 [
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
g:g General-purpose 1/0 port 5 ; ; ; 22 E; E;
P57 9 - - - - =
P58 10 - N E4
P59 11 _ B - N F1
P5A 12 _ B - N 2
P5B 13 - - - - =
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PERFORM

. Pin No
Furf’é't‘ion 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 /O 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 /O port 7 53 - - - - K9
P73 54 - - - - M10
P74 55 - - - - L10
P80 118 98 78 76 A3 A3
P81 General-purpose 1/O port 8 119 % 79 77 A2 A2
PEO 56 46 36 24 M10 N10
PE2 General-purpose /O port E 58 48 38 26 N11 N11
PE3 59 49 39 27 N12 N12
SING_0 Multi-function serial interface ch.0 input pin 88 3 59 51 €13 D1l
SINO_1 - INPULPIN 76g 55 44 33 K2 | J12
SOTO0_0 Multi-function serial interface ch.0 output
(SDAQ_0) pin. 87 72 58 50 D12 D12
This pin operates as SOTO when it is used
in a UART/CSIO/LIN (operation modes 0 to
Multi- SOTO0_1 3) and as SDAO when it is used in an I°C
function (SDAO_1) (operation mode 4). 66 %6 45 34 13 i
Serial
0
SCKO0_0 Multi-function serial interface ch.0 clock 1/0O
(SCLO_0) pin. 86 71 57 49 D13 D13
This pin operates as SCKO when it is used
in a UART/CSIO/LIN (operation modes 0 to
SCKO_1 3) and as SCLO when it is used in an I°C
- . 67 57 46 35 Ji2 J10
(SCLO_1) (operation mode 4).
SIN1_0 . . - . . 96 81 66 59 A9 D9
SINL 1 Multi-function serial interface ch.1 input pin 62 52 n 30 13 12
SOT1_0 Multi-function serial interface ch.1 output
(SDAL 0) pin. 97 82 67 60 B9 Cc9
This pin operates as SOT1 when it is used
in a UART/CSIO/LIN (operation modes 0 to
Multi- SOT1_ 1 3) and as SDA1 when it is used in an 1°C
function (SDA1_1) (operation mode 4). 63 53 42 81 L12 K12
Serial
1
SCK1_0 Multi-function serial interface ch.1 clock I/O
(SCL10) pin. 98 83 - 61 C9 B9
This pin operates as SCK1 when it is used
in a CSIO (operation modes 4) and as
SCK1_1 SCL1 when it is used in an I°C (operation
— 4 4 4 2 K1 K11
(SCL1.1) mode 4). 6 5 3 3 3

Document Number: 002-04864 Rev.*A Page 35 of 169



' CYPRESS MBOB560R Series

PERFORM

. Pin No
Furf’é't‘ion Pin Name Function Description LQFP | LQFP | LQFP | QFP | BGA | BGA
120 100 80 100 112 144
SIN2_0 53 - - - - K9
SIN2_1 Multi-function serial interface ch.2 input pin 85 - - - - E10
SIN2_2 68 58 47 36 J11 H12
SOT2_0
(SDAZ_ 0) Multi-function serial interface ch.2 output pin. | 54 - - - - M10
SOT2 —1 This pin operates as SOT2 when it is used in
Multi- (SDAZ_ 1) a UART/CSIOI/LIN (operation modes 0 to 3) 84 - - - - El1l
function SOT2 —2 and as SDA2 when it is used in an I°C
Serial — (operation mode 4). 69 59 48 37 H12 H11
2 Scko 0
(SCLZ_ 0) Multi-function serial interface ch.2 clock I/O 55 - - - - L10
SCK2_1 pin. - . .
(SCLZ_ 1) This pin operates as SCK2 when itis used in | 83 - - - - E12
SCK2 —2 a CSIO (operation modes 2) and as SCL2
(SCLZ_ 2) when it is used in an I°C (operation mode 4). | 74 64 53 42 H11 H10
SIN3 0 S N . . 110 ; ; ; ; A6
SIN3 1 Multi-function serial interface ch.3 input pin 15 10 10 88 = Gl
SS%-IE?,_OO Multi-function serial interface ch.3 output pin. | 109 - - - - B6
( _0) This pin operates as SOT3 when it is used in
a UART/CSIO/LIN (operation modes 0 to 3)
Multi- SOT3 1 and as SDA3 when it is used in an I°C
function (SDA3_ 1) (operation mode 4). 16 1 1 89 F2 G2
Serial B
3
SSCCKI_33_C()) Multi-function serial interface ch.3 clock 1/0 108 - - - - C6
( _0) pin.
This pin operates as SCK3 when it is used in
SCK3 1 a CSIO (operation modes 2) and as SCL3
(SCL3_ 1) when it is used in an I°C (operation mode 4). | 17 12 12 90 F3 G3
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PERFORM

Pin No
Furf’é't‘ion Pin Name Function Description LQFP | LQFP | LQFP | QFP | BGA | BGA
120 100 80 100 112 144
SIN4_0 6 6 6 84 D2 D3
SIN4_1 Multi-function serial interface ch.4 input pin 75 65 54 43 G12 G12
SIN4_2 10 - - - - E4
(88%124_00) Mqlti-fgnction serial interface ch.4' o'utput pin. 5 5 5 83 D1 D2
SOTa —1 This pin operates as SOT4 when it is used in a
- UART/CSIO/LIN (operation modes 0 to 3) and 76 66 55 44 G11 G11
(SDA4_1) . - 2 ;
as SDA4 when it is used in an I°C (operation
SOT4_2 mode 4). 11 - - - - F1
Multi- (SSCDQLL—OZ)
fSu:r(i:;on (SCL4_0) Multi-function serial interface ch.4 clock I/O pin. 4 4 4 82 c3 b1
SCK4_1 This pin operates as SCK4 when it is used in a
4 (SCL4 1) CSIO (operation modes 2) and as SCL4 when it " 67 56 45 F12 G10
SCK4_2 is used in an I°C (operation mode 4). 12 F2
(SCL4_2)
CTS4 0 2 2 2 80 C1 C1l
CTS4 1 Multi-function serial interface ch.4 CTS input pin | 78 68 - 46 F11 F13
CTS4 2 13 - - - - F3
2122:2 L\)/ilrljlti—function serial interface ch.4 RTS output 39 29 3 2; Eiz lcz:fz
RTS4 2 14 9 9 87 E3 F4
SIN5_0 114 94 74 72 B5 C4
SIN5_1 Multi-function serial interface ch.5 input pin 113 - - - - B5
SIN5_2 20 15 - 93 G3 H2
SOT5_0 . . - .
(SDA5_0) Mu_It|-f_unct|on serial interface ch.5_ o_utput pin. 115 95 75 73 B4 B4
_ SOTS _1 This pin operates as SO_T5 when it is used in a
Multi- - UART/CSIO/LIN (operation modes 0 to 3) and 112 - - - - C5
. (SDA5 1) I - 2 ;
func_:uon SOTS 2 as SDA5 when it is used in an I°C (operation
genal (SDAS. 2) mode 4). 21 16 - 94 H2 H3
SCK5_0
(SCL5_0) Multi-function serial interface ch.5 clock I/O pin. 116 96 76 4 B3 B3
SCK5_1 This pin operates as SCK5 when it is used in a 11 ) ) ) ) D5
(SCL5_1) CSIO (operaticz)n modes 2) and as SCL5 when it
SCK5_2 is used in an I°C (operation mode 4).
(SCL5 2) 22 17 - 95 H3 H4
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PERFORM
Pi Pin No
Funé't‘ion Pin Name Function Description LQFP | LQFP | LQFP | QFP | BGA | BGA
120 100 80 100 112 144
SING6_0 . . - . . 7 7 7 85 E1l El
SING 1 Multi-function serial interface ch.6 input pin %5 80 5 58 AL0 B10
SS?D-IZSG_OO Multi-function serial interface ch.6 output pin. 8 8 8 86 E2 E2
( _0) This pin operates as SOT6 when it is used in a
UART/CSIOI/LIN (operation modes 0 to 3) and
SOT6 1 as SDAG when it is used in an I°C (operation
Mult (SDAG_ 1) mode 4). 94 79 64 57 B10 All
ulti- _
function
Serial
6 SSCCKL%% Multi-function serial interface ch.6 clock I/O 9 - - - - E3
( _0) pin.
This pin operates as SCK6 when it is used in a
SCK6 1 CSIO (operation modes 2) and as SCL6 when
(SCLG_ 1) it is used in an 1°C (operation mode 4). 93 78 63 56 B11 C10
SCS6 1 Multl-fupctlon serial interface ch.6 serial chip 92 77 62 55 AL2 B13
- select pin
SIN7_0 . . - . . 101 86 - 64 C8 C8
SIN7 1 Multi-function serial interface ch.7 input pin 50 15 35 >3 T T
SS?D-IZ?_OO Multi-function serial interface ch.7 output pin. 100 85 - 63 B8 D8
( -0 This pin operates as SOT7 when it is used in a
UART/CSIO/LIN (operation modes 0 to 3) and
SOT7 1 as SDA7 when it is used in an I°C (operation
(SDA7_ 1) mode 4). 49 44 34 22 M9 M8
Multi- -
function
Serial
7 SS%KJ?—% Multi-function serial interface ch.7 clock 1/0 99 84 - 62 A8 A9
( -0) pin.
This pin operates as SCK7 when it is used in a
SCK7 1 CSIO (operation modes 2) and as SCL7 when
(SCL7 1) itis used in an I°C (operation mode 4). 48 43 33 21 L8 K7
scs7 1 Multl-fur_wtlon serial interface ch.7 serial chip a7 a2 32 20 L7 L7
select pin
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PERFORM
Pi Pin No
Funé't‘ion Pin Name Function Description LQFP | LQFP | LQFP | QFP | BGA | BGA
120 100 80 100 112 144
DTTIOX_O Input signal controlling wave form generator 23 18 13 96 J1 J1
outputs RTO00 to RTOO05 of Multi-function
DTTIOX_1 timer 0. 79 69 - 47 E12 F12
FRCKO_0 . ) . 18 13 - 91 G1 G4
FRCKO_1 1i?1-b|t free-run timer ch.0 external clock input 80 70 B 8 =T F11
FRCKO 2 P 62 52 41 30 13 | L12
IC00_0 22 17 - 95 H3 H4
IC00_1 75 65 54 43 G12 G12
IC00_2 63 53 42 31 L12 K12
IC01_0 21 16 - 94 H2 H3
IC01_1 16-bit inut capt h.0 inout bin of 76 66 55 44 Gl1 G11
ICOL 2 Mu'lti'_f:]”npc‘iiocnagr#;f g U input pin 0 64 54 43 32 K13 | K1
IC02_0 ICxx describes chann.el number. 20 15 . 93 G3 H2
1C02_1 ' 77 67 56 45 F12 G10
1IC02_2 65 55 44 33 K12 J12
IC03_0 19 14 - 92 G2 H1
IC03_1 78 68 - 46 F11 F13
IC03_2 66 56 45 34 Ji3 Ji1
: RTO00_0 Wave form generator output pin of
Multi- —
function (PPG00_0) Multi-function timer 0. 24 19 14 o7 )2 2
) RTOO00_1 This pin operates as PPG00 when it is used in

Timer —

0 (PPG00_1) PPGO output modes. 86 & 57 49 D13 D13
RTO01_0 Wave form generator output pin of
(PPG00_0) Multi-function timer 0. 25 20 15 98 3 3
RTOO01_1 This pin operates as PPG00 when it is used in 85 ) ) ) ) E10
(PPGO00_1) PPGO output modes.
RTO02_0 Wave form generator output pin of
(PPG02_0) Multi-function timer 0. 26 21 16 9 K1 4
RTO02_1 This pin operates as PPG02 when it is used in 84 ) ) ) ) E11
(PPG02_1) PPGO output modes.
RTO03_0 Wave form generator output pin of
(PPG02_0) Multi-function timer 0. 2 22 .l 100 K2 K2
RTO03_1 This pin operates as PPG02 when it is used in 83 i i i ) E12
(PPG02_1) PPGO output modes.
RTO04_0 Wave form generator output pin of
(PPG04_0) Multi-function timer 0. 28 23 18 ! L1 K3
RTO04_1 This pin operates as PPG04 when it is used in 82 ) ) ) ) E13
(PPG04_1) PPGO output modes.
RTO05_0 Wave form generator output pin of
(PPG04_0) Multi-function timer 0. 2 24 19 2 L2 L1
RTOO05_1 This pin operates as PPG04 when it is used in 81 ) ) ) . F10
(PPG04_1) PPGO output modes.
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PERFORM
Pi Pin No
Funért‘ion Pin Name Function Description LQFP | LQFP | LQFP | QFP | BGA | BGA
120 100 80 100 112 144
DTTILX_O Input signal controlling wave form generator 8 8 8 86 E2 E2
outputs RTO10 to RTO15 of Multi-function

DTTIIX_1 timer 1. 55 - - - - L10
FRCK1 0 16-bit free-run timer ch.1 external clock input 96 81 66 59 A9 D9
FRCK1_1 pin 50 45 35 23 L9 L8
IC10_0 95 80 65 58 Al0 B10
IC10_1 54 - - - - M10
IC11_0 16-bit inout cant h.1 inout bin of 94 79 64 57 B10 All
CT— T S E— —
IC12 0 ICxx describes chanr;el number. 93 8 63 56 Bl €10
IC12_1 ' 52 - - - - L9
IC13 0 92 77 62 55 Al2 B13
IC13 1 51 - - - - K8
RTO10_0 Wave form generator output pin of
(PPG10_0) Multi-function timer 1. 2 2 2 80 c1 €l
RTO10_1 This pin operates as PPG10 when it is used in

Multi- (PPG10_1) PPG1 output modes. 32 27 ) 5 N2 N2

function RTO11_0 Wave form generator output pin of

Timer (PPG10_0) Multi-function timer 1. 3 3 3 81 c2 c2

1 RTO11_1 This pin operates as PPG10 when it is used in
(PPG10_1) PPG1 output modes. 33 28 ) 6 N3 L2
RTO12_0 Wave form generator output pin of
(PPG12_0) Multi-function timer 1. 4 4 4 82 c3 D1
RTO12_1 This pin operates as PPG12 when it is used in
(PPG12 1) PPG1 output modes. 34 29 - i M3 | N3
RTO13 0 Wave form generator output pin of
(PPG12_0) Multi-function timer 1. 5 5 5 83 b1 D2
RTO13_1 This pin operates as PPG12 when it is used in
(PPG12 1) PPG1 output modes. 35 30 ) 8 L3 M3
RTO14_0 Wave form generator output pin of
(PPG14_0) Multi-function timer 1. 6 6 6 84 b2 D3
RTO14_1 This pin operates as PPG14 when it is used in
(PPG14_1) PPG1 output modes. 36 st 21 9 M4 L4
RTO15_0 Wave form generator output pin of
(PPG14_0) Multi-function timer 1. ! ! ! 8 El El
RTO15 1 This pin operates as PPG14 when it is used in
(PPG14_1) PPG1 output modes. 37 32 22 10 LS KS
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CYPRESS MB9B560R Series
PERFORM
. Pin No
Furf’gt‘ion Pin Name Function Description LQFP | LQFP | LQFP | QFP | BGA | BGA
120 100 80 100 112 144
AINO_O 24 19 14 97 J2 J2
AINO_1 QPRC ch.0 AIN input pin 51 - - - - K8
Quadrature AINO_2 2 2 2 80 C1 C1
Position/ BINO_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_O 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 R R R _ 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 O 12 - - - - F2
ZIN1_ 1 QPRC ch.1 ZIN input pin 87 72 - 50 D12 D12
ZIN1_2 50 45 35 23 L9 L8
RTCCO0 0.5 seconds pulse output pin of Real-time 115 95 5 L B4 B4
RTCCO_1 cl.ock 64 54 43 32 K13 K11
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 Ji Ji
UDMO USB function/host D — pin 118 98 78 76 A3 A3
uUsB UDPO USB function/host D + pin 119 99 79 77 A2 A2
UHCONXO0 USB external pull-up control pin 115 95 75 73 B4 B4
Low-Power WKUPO Deep standby mode return signal ?nput p?n 0 116 96 76 74 B3 B3
Consumption WKUP1 Deep standby mode return s!gnal !nput p!n 1 14 9 9 87 E3 F4
Mode WKUP2 Deep standby mode return signal input pin 2 50 45 35 23 L9 L8
WKUP3 Deep standby mode return signal input pin 3 69 59 48 37 H12 H11
DAC DAO D/A converter ch.0 analog output pin 36 31 21 9 M4 L4
DAl D/A converter ch.1 analog output pin 37 32 22 10 L5 K5
VREGCTL On-board regulator control pin 41 36 26 14 L6 L6
VBAT VWAKEUP l’tt:ereturn signal input pin from a hibernation 42 37 27 15 M7 K6
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 78 63 56 B11 C10
SD memory card command output
S_DATA1_0 94 79 64 57 B10 All
SD IE S _DATAO 0 SD memory card interface 95 80 65 58 Al0 B10
S_DATA3 0 SD memory card data bus 96 81 66 59 A9 D9
S_DATA2_0 97 82 67 60 B9 C9
S_CD_0 SD memory card interface 113 93 73 71 cs B5
SD memory card detection pin
S_WP_ 0 SD memory card interface 114 04 74 72 B5 ca
-~ SD memory card write protection
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) Pin No
Furf’gt‘ion Pin Name Function Description LQFP | LQFP | LQFP | QFP | BGA | BGA
120 100 80 100 112 144
RESET INITX External Reset Input pin. 38 33 23 1 M6 N4
Areset is valid when INITX="L".
Mode 1 pin.
MD1 During serial programming to Flash memory, 56 46 36 24 M10 N10
MD1="L" must be input.
MODE Mode O pin.
MDO puring normal operation, MDQ:"L" must be 57 47 37 o5 M1 M1
input. During serial programming to Flash
memory, MDO="H" must be input.
1 1 1 79 Bl Bl
31 26 - 4 M1 M1
VCC Power supply Pin 46 41 31 19 M8 M9
POWER 61 51 - 29 M13 M13
91 76 61 54 B13 Al2
USBVCC 3.3 V Power supply port for USB 1/0 117 97 77 75 A4 A4
107 92 - 70 A5 A7
30 25 20 3 N1 N1
45 40 30 18 N10 N9
60 50 40 28 N13 N13
90 75 60 53 Al3 Al3
120 100 80 78 Al Al
- - - - A7 A5
- - - - B2 A8
- - - - B12 A10
- - - - c1 B2
- - - - H1 B1l
- - - - N4 B12
- - - - M5 C3
- - - - N7 Cl1
. - - - - L11 C13
GND VSS GND Pin . B . . AL Da
- - - - M12 D10
- - - - M2 K1
- - - - - K4
- - - - - K10
- - - - - L3
- - - - - L5
- - - - - L11
- - - - - L13
- - - - - M2
- - - - - M4
- - - - - M6
- - - - - M7
- - - - - M12
- - - - - N6
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Pi Pin No
Fungt‘ion Pin Name Function Description LQFP | LQFP | LQFP | QFP | BGA | BGA
120 100 80 100 112 144

X0 Main clock (oscillation) input pin 58 48 38 26 N11 N11
X1 Main clock (oscillation) 1/0 pin 59 49 39 27 N12 N12

CLOCK X0A Sub clock (oscillation) input pin 39 34 24 12 N5 N5
X1A Sub clock (oscillation) 1/0 pin 40 35 25 13 N6 M5
CROUT_O A 87 72 58 50 D12 D12
CROUT 1 Built-in high-speed CR-osc clock output port 13 93 73 71 cs B5
AVCC A/D converter and D/A_converter 70 60 49 38 H13 K13

analog power supply pin

ADC AVRL ND converter analog reference voltage input 72 62 51 0 F13 H13

POWER pin
AVRH 3/: converter analog reference voltage input 73 63 52 n £13 G13

VBAT VBAT power supply pin.

POWER VBAT Backup power supply (battery etc.) and system | 43 38 28 16 N8 N7

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
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5. 1/O Circuit Type

Type Circuit Remarks

P-ch }» P-ch Digital output
X1
N-ch %Digital output
R
It is possible to select the main

oscillation / GPIO function

Pull-up resistor control

. When the main oscillation is
% Digital input selected.
* Oscillation feedback resistor
: Approximately 1 MQ

L Standby mode control

Clock input » With Standby mode control
A - When the GPIO is selected.
* CMOS level output.
* CMOS level hysteresis input
Standby mode control * With pull-up resistor control
» With standby mode control
7 Digital input * Pull-up resistor
: Approximately 50 kQ
Standby mode control * lon=-4mA, loL =4 mA
R
P-ch }» P-ch }ﬁ Digital output
X0
N-ch }ﬁ Digital output
L Pull-up resistor control
. * CMOS level hysteresis input
B Pull-up resistor

* Pull-up resistor
: Approximately 50 kQ

lbo >° Digital input
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Type Circuit Remarks
{Do {>o Digital input
c » Open drain output
N-ch } Digital output * CMOS level hysteresis input
P-ch P P-ch }f Digital output
* CMOS level output
° Py * CMOS level hysteresis input
» With pull-up resistor control
E o » With standby mode control
N-ch }f Digital output + Pull-up resistor
R : Approximately 50 kQ
e lon=-4 mA, lo=4 mA
Pull-up resistor control
% Digital input
Standby mode control
P-ch }» P-ch I }f Digital output
* CMOS level output
o * CMOS level hysteresis input
N-ch PD'Q'tal output « With input control
* Analog input
F » With pull-up resistor control
. » With standby mode control
Pull-up resistor control  Pull-up resistor
R : Approximately 50 kQ
' Digital input e loy=-4 MA, loL =4 mA
Standby mode control
E Analog input
T Input control
Page 45 of 169
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Type Circuit Remarks

P-ch F P-ch F Digital output
* CMOS level output

PY Py * CMOS level hysteresis input
« With pull-up resistor control
G + With standby mode control
N-ch F Digital output « Pull-up resistor

R : Approximately 50 kQ

e lon=-12mA, loL = 12 mA

L Pull-up resistor
control

I Digital input

Standby mode
control

‘ GPIO Digital output
L@:ﬁ GPIO Digital input/output direction
GPIO Digital input
GPIO Digital input circuit control

!

UDP output It is possible to select the USB
1/0 / GPIO function.

UDP/Pxx

[}

USB Full-speed/Low-speed control

»—J > — UDPinput When the USB I/O is selected.
* Full-speed, Low-speed control
H Dlﬁere@ }_Diﬁ Differential input

When the GPIO is selected.
UDM/Pxx USBIGPIO select + CMOS level output
D—"—{ﬂ HDiﬂ UDM input + CMOS level hysteresis input
+ With standby mode control
* loy =-20.5 mA, lo. = 18.5 mA

Y%J&

UDM output

i)
i

USB Digital input/output direction
GPIO Digital output

‘J GPIO Digital input/output direction
[ j)oi% GPIO Digital input

GPIO Digital input circuit control

:
8
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Type Circuit Remarks

P-ch P P-ch FD|g|taI output - CMOS level output

* CMOS level hysteresis input
» ® * 5V tolerant
» With standby mode control
* Pull-up resistor
N-ch }* Digital output : Apprgximately 50 kQ
R ¢ lon=-4 mA, lo. =4 mA
« Available to control of PZR
registers.

—— Pull-up resistor
control

% Digital input

L Standby mode control

. CMOS level hysteresis input
J AN @o Do Mode input Ve 'S Inbu

P-ch }» P-ch }f Digital output

* CMOS level output

* CMOS level hysteresis input
+ With pull-up resistor control
N-ch }f Digital output + With standby mode control

* Pull-up resistor
: Approximately 50 kQ

* loy=-8 MA, lop =8 mA

R L Pull-up resistor
control
M\~ % Digital input
L Standby mode
control
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Type Circuit Remarks
P-ch }» P-ch }f Digital output
° * CMOS level output
* CMOS level hysteresis input
N-ch }f Digital output xg;gﬁﬁgﬁ?mml
M » With pull-up resistor control
» With standby mode control
) * Pull-up resistor
R Pull-up resistor : Approximately 50 kQ
control * lon=-8MA, lo, = 8 mA
¢ - Digital input
Standby mode
[ control
E Analog input
T Input control
P-ch }» P-ch }f Digital output + CMOS level output
+ CMOS level hysteresis input
« With pull-up resistor control
- « With standby mode control
* Pull-up resistor
N N-ch }f Digital output : Approximately 50 kQ
. IOH =-4 mA, |o|_ =4 mA
(GPIO)
e lop =20 mA
(Fast Mode Plus)
R Pull-up resistor
control
M\~ % Digital input
Standby mode
control
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Type Circuit Remarks
pch B Pull-up resistor
| control * CMOS level output
P-ch li Digital output « CMOS level hysteresis input
* 5V tolerant
*® + With pull-up resistor control
» With standby mode control
(0] - * Pull-up resistor
N-ch Digital output : Approximately 50 kQ
L IOH =-4 mA, |o|_ =4 mA
* For 1/O setting, refer to VBAT
Domain in the Peripheral
Manual
R
. Digital input
Standby mode
control
P-ch } Pull-up resistor
control
X0A P-ch }7 Digital output + CMOS level output
* CMOS level hysteresis input
. + With pull-up resistor control
» With standby mode control
. * Pull-up resistor
P N-ch }7 Digital output : Apprrc))ximately 50 kQ
. IOH =-4 mA, |o|_ =4 mA
» For 1/O setting, refer to VBAT
Domain in the Peripheral
Manual
R
VVV— - Digital input
Standby mode
control
osc
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Type Circuit Remarks

Pull-up resistor It is possible to select the sub
control

P-ch l

oscillation / GPIO function

X1A P-ch }7 Digital output
When the sub oscillation is selected.
N-ch }7

- + Oscillation feedback resistor
: Approximately 10 MQ
Digital output » With Standby mode control
* When the GPIO is selected.
Q * CMOS level output.
* CMOS level hysteresis input
R + With pull-up resistor control
1 . Digital input « With standby mode control
* Pull-up resistor
Standby mode : Approximately 50 kQ
‘ gggol « lon = -4 mA, loL =4 mA
ﬂ * For 1/O setting, refer to VBAT
RX Domain in the Peripheral
—o o A\\N—— Manual
Standby mode
control
. Clock input

P-ch } T Pull-up resistor

control
}» Digital output * CMOS level output
+ CMOS level hysteresis input
g « Analog output
« With pull-up resistor control
N-ch }»Digital output  With standby mode control

* Pull-up resistor
: Approximately 50 kQ

* lop =-12 mA, lo. =12 mA
(45Vto5.5V)

R * loy=-8 MA, lop =8 mA

‘ Digital input (27Vi045V)
Standby mode

control

Analog output
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6. 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 Cypress semiconductor devices.

6.1 Precautions for Product Design
This section describes precautions when designing electronic equipment using semiconductor devices.

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

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

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

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

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.

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.

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.
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Precautions Related to Usage of Devices
Cypress 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.

6.2 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 Cypress's recommended conditions. For detailed information about mount conditions, contact your sales
representative.

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 Cypress
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.

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. Cypress recommends the solder reflow method, and have established a ranking of

mounting conditions for each product. Users are advised to mount packages in accordance with Cypress ranking of recommended
conditions.

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.

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, Cypress 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.

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

Condition: 125°C/24 h
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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.

6.3 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 Cypress products in other special environmental conditions should consult with sales
representatives.
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7. Handling Devices

Power Supply Pins

In products with multiple VCC and VSS pins, respective pins at the same potential are interconnected within the device in order to
prevent malfunctions such as latch-up. However, all of these pins should be connected externally to the power supply or ground
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.

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.

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,
XO0A/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

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/O port.

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

Example of Using an External Clock

Device

XO(XOA)

Set as External
clock input
Can be used as

general-purpose
1/0 ports. L

X1(PE3), X1A (P47)
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Handling when Using Multi-function Serial Pin as I°C Pin

Ifitis usingzthe 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.

C Pin

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 1

VSS

GND

Mode Pins (MDO)

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.

Notes on Power-on
Turn power on/off in the following order or at the same time.
If not using the A/D converter and D/A converter, connect AVCC = VCC and AVSS = VSS.

Turning on: VBAT — VCC — USBVCC
VCC — AVCC — AVRH
Turning off: USBVCC — VCC — VBAT

AVRH — AVCC — VCC

Serial Communication
There is a possibility to receive wrong data due to the noise or other causes on the serial communication.
Therefore, design a printed circuit board so as to avoid noise.

Consider the case of receiving wrong data due to noise, perform error detection such as by applying a checksum of data at the end.
If an error is detected, retransmit the data.

Differences in Features among the Products with Different Memory Sizes and between Flash Products and

MASK Products

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

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

Pull-Up Function of 5V Tolerant 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.
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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

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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8. Block Diagram

MB9BF566M/N/R, F567M/N/R, F568M/N/R
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FRCKO > 16-bit Free-run Timer '~ m E K—)] H  RTCCO,
3ch. % < ! Port Ctrl J 4 suBouT
16-bit Output Compare 0 % D —
6ch. T
R C| z z External Interrupt ¢ INTX
DTTIOX > Controller M
16pin + Nl [€ N
RTOOX € Waveform Generator p
X< 3ch. MDO.
y ,
MODE-Ctrl ¢ et
¢ SCKx
1 PPG ¥ 12 SINX
— Multi-function Serial IIF (€
- - ) HW flow control(ch.4) ¢ CTs4
Multi-function Timer x 2 > RTS4
12-bit D/A _Converter > DAX
2units

*: For the MB9BF566M, MB9BF567M and MB9BF568M, ETM is not available.
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9. Memory Size
See Memory size in 1. Product Lineup to confirm the memory size.

10.Memory Map

Memory Map (1)

Peripherals Area
{7 Ox41FF_FFFF
i Resened
|
! 0x4007_0000
! 0x4006_F000 GPIO
| 0x4006_E000 SD-Card I/F
i
|
! Resened
! 0x4006_4000
OXFFFF_FFFF ! 0x4006_3000 CAN ch.1
|
Resenved ! 0x4006_2000 CAN ch.0
0XE010_0000 ! 0x4006_1000 DSTC
Cortex-M4 Private | 0x4006_0000 DMAC
. 1 -
0XE000_0000 Peripherals !
| Reserved
: 0x4005_0000
: 0x4004_0000 USB ch.0
| 0x4003_F000 EXT-bus I/F
i
External Device !
H Resenved
Area ! 0x4003_C800
' 0x4003_C100| Peripheral Clock Gating
," 0x4003_C000| Low Speed CR Prescaler
0x6000_0000 0x4003_B000 RTC/Port Ctrl
: 0x4003_A000 Watch Counter
Reserved ! 0x4003_9000 CRC
|
0x4400_0000 ! 0x4003_8000 MFS
H
32 Mbyte§ ! 0x4003_7000 CAN prescaler
0x4200_0000 Bit band alias ! 0x4003_6000 USB Clock ctrl
0x4003_5000 LVD/DS mode
Peripherals 0x4003_4000 Reserved
0x4000_0000 0x4003_3000 D/AC
3 0x4003_2000 Reserved
Resened ‘.‘ 0x4003_1000 Int-Req.Read
0x2400_0000 \ 0x4003_0000 EXTI
\
32 Mbyte; ‘.‘ 0x4002_F000 Resenved
0x2200_0000 Bit band alias ' 0x4002_E000 CR Trim
\
\ Resernved
Resened \ 0x4002_8000
\
0x2010_0000 ' 0x4002_7000 A/IDC
0x200E_0000 WorkFlash I/F 0x4002_6000 QPRC
__ 0x200C_0000 WorkFlash ! 0x4002_5000 Base Timer
\
' 0x4002_4000 PPG
Reserved H
0x2004_8000 !
- ! Resernved
0x2004_0000 SRAM2 H 0x4002_2000
\
0x2003_8000 SRAM1 ! 0x4002_1000 MFT Unit1
See "®Memory Map (2)" 0x2000_0000 Resened 0x4002_0000 MFT Unit0
for the memory size OXLFFF 0000 SRAMO |
details . \ Reserved
: 0x0050_0000 Resened ! 0x4001_6000
0x0040_0000 Security/CR Trim ‘.‘ 0x4001_5000 Dual Timer
\
\ Resened
MainFlash 0x4001_3000
| 0x4001_2000 SW WDT
_ 0x0000_0000 1 0x4001_1000 HW WDT
| 0x4001_0000 Clock/Reset
\
i Reserved
| 0x4000_1000
| 0x4000_0000 MainFlash I/F
" _
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MB9B560R Series

Memory Map (2)

MB9BF568M/N/R MB9BF567M/N/R MB9BF566M/N/R
0x2008_0000 0x2008_0000 0x2008_0000
Reserved Reserved Reserved
0x200C_8000 0x200C_8000 0x200C_8000
WorkFlash WorkFlash WorkFlash
0x200C_0000 32 Kbytes 0x200C_0000 32 Kbytes 0x200C_0000 32 Kbytes
Reserved
Reserved
0x2004_8000 Reserved
0x2004_6000
SRAM2 0x2004_4000
32 Kbytes Ziiﬁmis SRAM2
0x2004_0000 0x2004_0000 0x2004_0000 16 Kbytes
SRAM1
SRAM1 ZiiﬁMis 0x2003_C000 16 Kbytes
32 Kbytes 0x2003_A000 W
0x2003_8000
Reserved Reserved
Reserved
0x2000_0000 0x2000_0000 0x2000_0000
SRAMO
SRAMO ‘SiﬁMgs Ox1FFF_8000 32 Kbytes
64 Kbytes Ox1FFF_4000 W
Ox1FFF_0000
Reserved Reserved
Reserved
0x0050_0000 0x0050_0000 0x0050_0000
0x0040_2000 CR trimming 0x0040_2000 CR trimming 0x0040_2000 CR trimming
0x0040_0000 Security 0x0040_0000 Security 0x0040_0000 Security
Reserved
0x0010_0000 Reserved
Reserved
0x000C_0000
MainFlash 0x0008_0000
1 Mbytes MainFlash
768 Kbytes MainFlash
512 Kbytes
0x0000_0000 0x0000_0000 0x0000_0000
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Peripheral Address Map

Start address End address Bus Peripherals
0x4000 0000 0x4000 OFFF AHB MainFlash I/F register
0x4000_1000 0x4000_FFFF Reserved
0x4001_0000 0x4001_OFFF Clock/Reset Control
0x4001_1000 0x4001_1FFF Hardware Watchdog timer
0x4001 2000 0x4001 2FFF APBO Software Watchdog timer
0x4001_3000 0x4001_4FFF Reserved
0x4001_5000 0x4001_5FFF Dual-Timer
0x4001_6000 0x4001_FFFF Reserved
0x4002_0000 0x4002_OFFF Multi-function timer unitO
0x4002_1000 0x4002_1FFF Multi-function timer unitl
0x4002_2000 0x4003_FFFF Reserved
0x4002_4000 0x4002_4FFF PPG
0x4002_5000 0x4002 5FFF APB1 Base Timer
0x4002_6000 0x4002_6FFF Quadrature Position/Revolution Counter
0x4002_7000 0x4002_7FFF A/D Converter
0x4002_8000 0x4002_DFFF Reserved
0x4002_EO000 0x4002_EFFF Internal CR trimming
0x4002_F000 0x4002_FFFF Reserved
0x4003_0000 0x4003_OFFF External Interrupt Controller
0x4003_1000 0x4003_1FFF Interrupt Request Batch-Read Function
0x4003_ 2000 0x4003 _4FFF Reserved
0x4003_3000 0x4003_3FFF D/A Converter
0x4003_4000 0x4003_4FFF Reserved
0x4003_5000 0x4003_57FF Low Voltage Detector
0x4003_5800 0x4003_5FFF Deep standby mode Controller
0x4003_6000 0x4003_6FFF USB clock generator
0x4003_7000 0x4003_7FFF APB2 CAN prescaler
0x4003_8000 0x4003_8FFF Multi-function serial Interface
0x4003_9000 0x4003_9FFF CRC
0x4003_A000 0x4003_AFFF Watch Counter
0x4003_B000 0x4003_BFFF RTC/Port Ctrl
0x4003_C000 0x4003_COFF Low-speed CR Prescaler
0x4003_C100 0x4003_C7FF Peripheral Clock Gating
0x4003_C800 0x4003_EFFF Reserved
0x4003_F000 0x4003_FFFF External Memory interface
0x4004_0000 0x4004_FFFF USB ch.0
0x4005_0000 0x4005_FFFF Reserved
0x4006_0000 0x4006_OFFF DMAC register
0x4006_1000 0x4006_1FFF DSTC register
0x4006_2000 0x4006_2FFF CAN ch.0
0x4006_3000 0x4006_3FFF AHB CAN ch.1
0x4006_4000 0x4006_DFFF Reserved
0x4006_E000 0x4006_EFFF SD-Card I/F
0x4006_F000 0x4006_FFFF GPIO
0x4006_7000 Ox41FF FFFF Reserved
0x200E_0000 0x200E_FFFF WorkFlash I/F register
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11.Pin Status in Each CPU State

The terms used for pin status have the following meanings.

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

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

BSPL=0

MB9B560R Series

This is the status that the standby pin level setting bit (SPL) in the standby mode control register (STB_CTL) is set to 0.

BSPL=1

This is the status that the standby pin level setting bit (SPL) in the standby mode control register (STB_CTL) is set to 1.

HInput enabled
Indicates that the input function can be used.

Hinternal input fixed at 0
This is the status that the input function cannot be used. Internal input is fixed at L.

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

B Setting disabled
Indicates that the setting is disabled.

HMaintain 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.

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

ETrace output
Indicates that the trace function can be used.

BGPIO selected
In Deep standby mode, pins switch to the general-purpose 1/O port.

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

MB9B560R Series

Return
Power-on Device Run from
Reset or INITX Internal Mode Timer Mode, Deep Standby RTC Dee
g Low-voltage Input Reset or Sleep RTC Mode, or Mode or Deep Standby Stand%
2 Detection State State Mode Stop Mode State Stop Mode State Modey
g Function State State State
© Group
1]
c
[ 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 Hi-z / Seilegted Hi-Z /
GPIO Setting Setting Setting revious reVIous Internal Internal inout Internal GPIO
selected disabled disabled disabled P P input fixed ) P input fixed | selected
state state fixed
at0 ato
at0
Main crystal
A .
oscillator
E)‘:tl;t”?;?/ Input Input Input Input Input Input Input Input Input
. enabled enabled enabled enabled enabled enabled enabled enabled enabled
main clock
input
selected
Maintain | Maintain Hi-z | SeFI)tIeSted Hi-Z |
GPIO Setting Setting Setting revious revious Internal Internal inout Internal GPIO
selected disabled disabled disabled P P input fixed ) P input fixed | selected
state state fixed
ato ato0
at0
External ) ) ) Maintain | Maintain Hi-z / Maintain Hi-Z / Maintain
main clock Setting Setting Setting revious revious Internal revious Internal revious
B | input disabled disabled | disabled | P P input fixed | P input fixed | P
state state state state
selected ato ato0
Hi-Z / Hi-Z / Hi-Z /
Main crystal Internal input | Internal Internal Maintain previous state /
oscillator fixed at "0"/ input input When oscillation stops*1, Hi-Z /
output pin or Input fixed fixed Internal input fixed at O
enable ato ato0
Pull-up / Pull-up / Pull-up/ | Pull-up/ Pull-up / Pull-up / Pull-up / Pull-up / Pull-up /
INITX
C inout bin Input Input Input Input Input Input Input Input Input
putp enabled enabled enabled enabled enabled enabled enabled enabled enabled
D Mode Input Input Input Input Input Input Input Input Input
input pin enabled enabled enabled enabled enabled enabled enabled enabled enabled
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Power-on Return
Reset or INITX Device | Run Mode TIMER Mode, Deep Standby RTC from
o Internal or SLEEP Deep
4 Low-voltage Input Reset Mode RTC Mode, or Mode or Deep Standby standb
2 Detection State STOP Mode State STOP Mode State d y
" . State State State Mode
3 Fénctlon State
S| roup
n Power Power Supply Power Power Supply Power Supply Power
£ Supply Stable Supply Stable Stable Supply
a Unstable Stable Stable
- INITX=0 INITX=1 INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Mode Input Input Input Input Input Input Input Input Input
input pin enabled enabled enabled enabled enabled enabled enabled enabled enabled
El Gprio Setting Setting | Setting Nﬁ'\:gi”; NI,?:,?JZ :‘r']'lzj t/ GPIO rr']"ﬁt’ GPIO
selected disabled disabled disabled P P P selected P selected
state state enabled enabled
NMIX Setting Setting Setting “12'\232
selected disabled disabled disabled P
state
Hi-Z / GO
Resource Maintain Maintain WKUP selected
other than . . . . WKUP
F . . previous previous Hi-Z / input inout
above _ Hi-Z 1 Hi-z/ state state Internal enabled P bled
selected Hi-Z Input Input . . enable
enabled enabled input fixed Maintain
GPIO ato0 revious
selected P
state
Pull-up / Pull-up / Maintain Maintain Maintain Maintain
JTAG . . . . .
Hi-Z Input Input previous previous previous previous
selected
enabled enabled o . state state state state
Maintain Maintain
°
GPIO Setting Setting Setting Internal Internal Internal GPIO
selected disabled disabled disabled input fixed . ) input fixed selected
input fixed
at0 ato
ato0
Pull-up / Pull-up / Maintain Maintain Maintain Maintain
JTAG . ) ) h )
selected Hi-Z Input Input previous previous previous previous
enabled enabled state state state state
Maintain Maintain
H Resource previous previous GPIO
other than state state Hi-z / selected Hi-Z 1
above Setting Setting Setting Internal Internal Internal GPIO
selected disabled disabled disabled input fixed . ! input fixed selected
input fixed
GPIO at0 ato0
at0
selected
. GPIO .
Resource - -
lected Hi-Z / Hi-Z / Maintain Maintain Hi-z/ selected Hi-Z /
selecte . . ) Internal Internal GPIO
| Hi-Z Input Input previous previous inout fixed Internal input fixed selected
GPIO enabled | enabled | state state tpo input fixed tpO
selected a at 0 &
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Power-on Device Run Rf?gunr]n
Reset or INITX Internal Mode Timer Mode, Deep Standby RTC Dee
2 Low-voltage Input Reset or Sleep RTC Mode, or Mode or Deep Standby Stand%
2 Detection State Mode Stop Mode State Stop Mode State d y
i State State State Mode

a Function State

T Group

7 Power Power Supply Power Power Supply Power Supply Power

£ Supply Stable Supply Stable Stable Supply

o Unstable Stable Stable

- INITX=0 INITX=1 INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Analog Setting Setting Setting
output . . ) *2 *3
disabled disabled disabled
selected GPIO Hi-Z /

; Resource :\)Arzl\zgaﬂz _ Isriffntzld Internal GPIO
other than Hi-Z / Hi-Z / ctate Maintain Hi-Z / input fixed input fixed selected
above . . Internal at0

Hi-Z Input Input previous . ) at0
selected enabled enabled state nput fixed
GPIO ato0
selected
External Maintain
interrupt Setting Setting Setting revious
enabled disabled disabled disabled P
state GPIO .
selected L . Hi-Z /
Maintain Maintain selected

K Resource previous previous Internal Internal GPIO
other than Hi-z / Hi-Z / state state Hi-Z / input fixed input fixed selected
above . Internal ato0

Hi-Z Input Input . ) ato0
selected enabled enabled input fixed
GPIO ato0
selected
Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z /
Internal Internal Internal Internal Internal
input input input input Internal Internal Internal input
Analog input | . fixed at fixedat | fixed fixed inputfixed | inputfixed | inputfixed | g o
Hi-Z ato/ ato/ ato/
selected 0/ o/ ato/ ato/ ato/
Analog Analog Analog
Analog Analog Analog Analog . . . Analog
. . . . input input input .
nput nput input nput enabled enabled enabled input

L enabled enabled enabled enabled enabled
Resource
other than Maintain | Maintain | H%/ sGeT(-I:Sted Hi-Z /
above Setting Setting Setting revious revious Internal Internal Internal GPIO
selected disabled disabled | disabled | P P input fixed | .o input fixed | selected

state state input fixed
GPIO at0 at0
at0
selected
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Power-on .
Reset or INITX Ilr?fevrlr(izl Rournsllvll;éde Timer Mode, Deep Standby RTC fr?niull)rene
g Low-voltage Input Reset Modep RTC Mode, or Mode or Deep Standby Standb p
2 Detection State S S Stop Mode State Stop Mode State de S Y
" . State tate tate Mode State
3 Function
s Group Power Power Supply Power Power Supply Power Supply Power
2 Supply Stable Supply Stable Stable Supply
h‘:: Unstable Stable Stable
- INITX=0 INITX=1 INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
:-r:lt-e%rrlml :j]'tezrr/]al Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z /
inout inout Internal Internal Internal Internal Internal Internal
Analog inout ﬁxpe » fixF()e » input fixed | inputfixed | inputfixed | inputfixed | inputfixed | input fixed
selectgedp Hi-Z o o ato/ ato/ ato/ ato/ ato/ ato/
Analo Analo Analog Analog Analog Analog Analog Analog
inout 9 inout 9 input input input input input input
er?abled er?abled enabled enabled enabled enabled enabled enabled
M| External .
interrupt Malqtaln
enabled previous
state GPIO .
selected Maintain Maintain selected Hi-Z |
Resource Setting Setting Setting revious revious Internal Internal GPIO
other than disabled disabled disabled P P Hi-Z / . ) input fixed | selected
state state input fixed
above Internal ato ato
selected input fixed
GPIO at0
selected
:-r|llt-ezrr/1al ::'tezrr’lal Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z /
inout inout Internal Internal Internal Internal Internal Internal
Analog input fixr:ed fich)ed input fixed | input fixed input fixed input fixed input fixed | input fixed
Selectgdp Hi-Z a0/ a0/ ato/ ato/ ato/ ato/ ato/ ato/
Analo Analo Analog Analog Analog Analog Analog Analog
inout g inout 9 input input input input input input
er?abled er?abled enabled enabled enabled enabled enabled enabled
N
Trace Trace
selected output
Resource Maintain Maintain Sethla(c?ted Hi-Z /
other than Setting Setting Setting revious revious Hi-z / Internal Internal GPIO
above disabled disabled disabled P P Internal . . input fixed | selected
state state . ) input fixed
selected input fixed ato ato
GPIO ato0
selected
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Power-on Return
Reset or INITX Ilr?teevrlr?ael Rournsll\/(le%de Timer Mode, Deep Standby RTC gg?
2 Low-voltage Input P RTC Mode, or Mode or Deep Standby p
< ) Reset Mode Standby
2 Detection State Stop Mode State Stop Mode State d
" . State State State Mode
3 Fénctlon State
3 roup
n Power Power Supply Power Power Supply Power Supply Power
£ Supply Stable Supply Stable Stable Supply
a Unstable Stable Stable
- INITX=0 INITX=1 INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
izl W2 g HiZ . Hi-Z | Hi-z / Hi-z /
Internal Internal Internal Hi-z /
inout inout Internal inout Internal inout Internal Internal Internal
. P np input fixed P ) P input fixed input fixed | input fixed
Analog input . fixed fixed fixed fixed
Hi-Zz ato/ ato/ ato/ ato/
selected ato/ ato/ ato/ ato/
Analog Analog Analog Analog
Analog Analog . Analog Analog . . .
. . input . . input input input
input input input input enabled
enabled enabled enabled enabled
enabled enabled enabled
Trace Trace
o selected output
External
interrupt Maln_taln GPIO _
enabled Maintain Maintain previous state selected Hi-Z /
selected Setting Setting Setting revious revious Internal Internal GPIO
Resource | disabled disabled | disabled | &Y o input fxed | MPutfixed | selected
ato
other than Hi-Z / Internal | at0
above . )
input fixed
selected
at0
GPIO
selected
HiZ Hi-z Hi-Z / HiZ : Hi-Z / Hi-Z / Hi-Z /
Internal Internal Internal Hi-Z /
. . Internal . . Internal Internal Internal
Input nput input fixed | MPUt Internalinput | 50 fixed | input fixed | input fixed
Analog input . fixed at fixed at P fixed fixed P P P
Hi-Zz ato/ ato/ ato/ ato/
selected o/ 0/ at0/ at0/
Analog Analog Analog Analog
Analog Analog . Analog Analog . . .
. . input . . input input input
input input input input enabled
enabled enabled enabled enabled
enabled enabled enabled
Hi-Z /
P| wkup Maintain WKUP WKUP
) input .
enabled previous state input
enabled
o o enabled
Resource Setting Setting Setting Mril\;toaulz Mril\?iz)e:.:rs] GPIO GPIO
otherthan | gisabled disabled | disabled | P P . Hi-Z / selected
above state state Hi-Z / Internal | selected Internal
GPIO P at0
ato0
selected
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Return
Power-on Device | Run Mode from
Reset or INITX Internal or Slee Timer Mode, Deep Standby RTC Dee
© Low-voltage Input P RTC Mode, or Mode or Deep Standby p
=% . Reset Mode Standby
> Detection State Stop Mode State Stop Mode State
- State State State Mode
2 Function State
T r
a Group Power Power Supply Power Power Supply Power Supply Power
c Supply Stable Supply Stable Stable Supply
o 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 /
WKUP WKUP WKUP
enabled N Input input
Setting Setting Setting Mril\?if:,:rs] enabled enabled
External disabled disabled disabled gtate
interrupt N S
o enevies il B
selected P P Hi-Z / selected
state state selected
Resource Internal
other than Internal input fixed
Hi-Z / Hi-Z / Hi-Z / Internal | inputfixed | "
above . . ) ato0
Hi-Z Input Input input fixed ato0
selected enabled enabled ato0
GPIO
selected
GPIO Hi-z /
Hi-Z / Hi-Z / Maintain Hi-Z / Internal selected
GPIO . . . ) Internal GPIO
Hi-Z Input Input previous input fixed Internal . -
selected . ) input fixed | selected
enabled enabled state ato0 input fixed
ato
at0
Hi-Z at
Maintain trans- Hi-Z at
R previous mission/ trans-
state Input mission/ . . .
. Setting Setting Setting enabled/ | Input enabled/ Hi-z | Hi-Z | Hi-Z |
USB I/O pin ) ) : . Input Input Input
disabled disabled disabled Internal Internal input
. ) enabled enabled enabled
input fixed
fixed at O at
at O at reception
reception

*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. GPIO 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

Devic Return Return
e Run Deep Standby from from
s VBAT INITX Mode or Timer Mode, VBAT
= Intern RTC Mode or Deep Deep VBAT
= Power-on Input Sleep RTC Mode, or RTC
» al Standby Stop Mode Standby RTC
S Reset State Mode Stop Mode State Mode State
=] Function Reset State State Mode Mode
n State State State
= Group
o
& Power Power Power Power Power
Q Supply Power Supply Stable Supply Power Supply Stable Power Supply Stable Supply Supply Supply
Unstable Stable Stable Stable Stable
- INITX=0 INITX=1 INITX=1 INITX=1 INITX=1 INITX=1 - -
- - - - SPL=0 SPL=1 SPL=0 SPL=1 - - -
. Maintain Maintain Maintain Maintain Maintain Maintain Maintain Maintain .
GPIO Setting revious revious revious revious revious revious revious revious Setting
selected disabled P P P P P P P P prohibition
state state state state state state state state
Sub crystal
s oscillator
input pin / Maintain Maintain
External Input Input Input Input Input Input Input Input Input revious revious
enabled enabled enabled enabled enabled enabled enabled enabled enabled P P
sub clock state state
input
selected
. Maintain Maintain Maintain Maintain Maintain Maintain Maintain Maintain .
GPIO Setting revious revious revious revious revious revious revious revious Setting
selected disabled P P p P P P P P prohibition
state state state state state state state state
External S L - S L L L L . L
sub clock Settin Maintain Maintain Maintain Maintain Maintain Maintain Maintain Maintain Maintain Maintain
inout disablgd previous previous previous previous previous previous previous previous previous previous
P state state state state state state state state state state
T selected
Hi-zZ / Maintain Maintain Maintain Maintain
Internal previous previous previous previous
Sub crystal | input Maintain Maintain Maintain state/ state/ state/ state/ Maintain Maintain Maintain
oscillator fixed at previous previous previous When When When When previous previous previous
output pin o/ state state state oscillation oscillation oscillation oscillation state state state
or Input stops, stops, stops, stops,
enable Hi-Z* Hi-Z* Hi-Z* Hi-Z*
Resource
selected Maintain Maintain | Maintain | Maintain Maintain Maintain Maintain Maintain Maintain Maintain
) Hi-Z previous previous previous previous previous previous previous previous previous previous
GPIO state state state state state state state state state state
selected

*: When the SOSCNTL bit in the WTOSCCNT Register is 0, Sub crystal oscillator output pin is maintain
previous state.
When the SOSCNTL bit in the WTOSCCNT Register is 1,oscillation is stopped at Stop mode and
Deep Standby Stop mode.
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12.Electrical Characteristics

12.1 Absolute Maximum Ratings

MB9B560R Series

Ratin .
Parameter Symbol - 9 Unit Remarks
Min Max
Power supply voltage **, ** Vee Vss - 0.5 Vss + 6.5 \Y;
Power supply voltage (for USB)*" * 3 USBVcc Vss - 0.5 Vss + 6.5 \Y;
Power supply voltage (VBAT) ** +* Vear Vss - 0.5 Ves + 6.5 \Y
Analog power supply voltage ** ** AVcc Vss- 0.5 Vss + 6.5 \%
Analog reference voltage *! *° AVRH Vss - 0.5 Vss + 6.5 \Y
Vce + 0.5 .
Vss - 0.5 (S 6.5V) \% Except for USB pin
Input voltage ** vV i USBVcc +0.5 -
Vss - 0.5 (S 65V) \% UsB pin
Vss - 0.5 Vss + 6.5 \% 5V tolerant
o 1 AVcc + 0.5
Analog pin input voltage * Via Vss - 0.5 (< 6.5V) \%
Vce + 0.5
*1 _ cc
Output voltage Vo Vss - 0.5 (< 6.5V) \%
10 mA 4 mA type
. 20 mA 8 mA type
o *6 -
L" level maximum output current loL 20 mA 12 mA type
22.4 mA I°C Fm+
4 mA 4 mA type
8 mA 8 mA type
e *7 -
L" level average output current loLav 12 mA 12 mA type
20 mA I°C Fm+
"L" level total maximum output current Slow - 100 mA
“L" level total maximum output current *° Y - 50 mA
-10 mA 4 mA type
"H" level maximum output current *° lon - 20 mA 8 mA type
-20 mA 12 mA type
-4 mA 4 mA type
"H" level average output current *’ lonav - 8 mA 8 mA type
-12 mA 12 mA type
"H" level total maximum output current >lon - -100 mA
"H" level total average output current *° > lonav - -50 mA
Storage temperature Tstc - 55 + 150 °C

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

"2: \/cc must not drop below Vss - 0.5 V.
"3 USBVcc must not drop below Vss - 0.5 V.

" Vgar must not drop below Vss - 0.5 V.

">: Ensure that the voltage does not exceed Vcc + 0.5V, for example, when the power is turned on.

- The maximum output current is defined as the value of the peak current flowing through any one of the

corresponding pins.

7 The average output current is defined as the average current value flowing through any one of the

corresponding pins for a 100ms period.

"8: The total average output current is defined as the average current value flowing through all of

corresponding pins for a period of 100 ms.
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.
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12.2 Recommended Operating Conditions

£ CYPRESS MB9B560R Series

Parameter Symbol Conditions - Value Unit Remarks
Min Max
Power supply voltage Vee - 2.7*5 5.5 \
3.6
3.0 *1
(= Vee)
Power supply voltage (for USB) USBVcc - \%
55
2.7 *2
(£ Veo)
Power supply voltage (VBAT) Vear - 2.7 5.5 \%
Analog power supply voltage AVcc - 2.7 5.5 \ AVcec=Vcc
Analog reference voltage AVRH - *4 AVcc \Y
Operating Junction temperature Tj - - 40 +125 °C
temperature Ambient temperature Ta - 40 *3 °C

*1: When P81/UDPO and P80/UDMO pins are used as USB (UDPO, UDMO).
*2: When P81/UDPO and P80/UDMO pins are used as GPIO (P81, P80).

*3: 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) = VCC X |cc (Max) + X (|o|_><Vo|_) + X ((VCC‘VOH) X (- IOH))

loL: 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.

*4: The minimum value of Analog reference voltage depends on the value of compare clock cycle
(Tcck). See "12.5. 12-bit A/D Converter" for the details.

*5: In between less than the minimum power supply voltage and low voltage reset/interrupt detection voltage or more, instruction
execution and low voltage detection function by built-in High-speed CR (including Main PLL is used) or built-in Low-speed CR is

possible to operate only.
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Table for Package Thermal Resistance and Maximum Permissible Power

. o Thermal Resistance Maximum Permissible Power
Package Printed Circuit Board 8ja (°C/W) (mW)
Ta=+85 °C Ta=+105 °C
FPT-80P-M37 Single-layered both sides 60 667 333
(0.5 mm pitch) 4 layers 39 1026 513
FPT-80P-M40 Single-layered both sides 58 690 335
(0.65 mm pitch) 4 layers 38 1053 526
FPT-100P-M23 Single-layered both sides 57 702 351
(0.5 mm pitch) 4 layers 38 1053 526
FPT-100P-M36 Single-layered both sides 48 833 417
(0.65 mm pitch) 4 layers 34 1177 588
FPT-120P-M37 Single-layered both sides 62 645 323
(0.5 mm pitch) 4 layers 43 930 465
BGA-112P-M05 Single-layered both sides 60 667 333
(0.5 mm pitch) 4 layers 40 1000 500
BGA-144P-M09 Single-layered both sides 55 727 364
(0.5 mm pitch) 4 layers 40 1000 500

WARNING:

1. The recommended operating conditions are required 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.
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Calculation Method of Power Dissipation (Pd)

The power dissipation is shown in the following formula.
Pd=VCC x ICC + Z (IOL x VOL) + X ((VCC-VOH) x (-IOH))
IOL: "L" level output current
IOH: "H" level output current
VOL: "L" level output voltage
VOH: "H" level output voltage

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

lcc = |cc(|NT) + Z|cc(|0)

Icc(INT): Current consumed in internal logic and memory, etc. through regulator
Zlcc(10): Sum of current (I/0O switching current) consumed in output pin

For Icc (INT), it can be anticipated by "(1) Current Rating" in "3. DC Characteristics" (This rating value does not include Icc (1O) 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 + Cext) X Ve x fsw
Cint: Pin internal load capacitance
CexT: External load capacitance of output pin
fsw: Pin switching frequency

Parameter Symbol Conditions Capacitance Value
4 mA type 1.93 pF
Pin internal load capacitance Cint 8 mA type 3.45 pF
12 mAtype 3.42 pF

Calculate Icc (Max) as follows when the power dissipation can be evaluated.

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) = lec(Typ) + lec(leak_max)

Parameter Symbol Conditions Current Value
Tj=+125°C 45.5 mA
Maximum leak current at operating lcc(leak_max) Tj=+105 °C 26.8 mA
Tj=+85°C 16.2 mA
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Current Explanation Diagram
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12.3 DC Characteristics
12.3.1 Current Rating

Table 1. Typical and maximum current consumption in Normal operation(PLL), code running from Flash memory (Flash
accelerator mode and trace buffer function enabled)

Parameter | Symbol NZInQe Conditions Frequency*' Typ*IVaIueMaX*z Unit Remarks
160 MHz 54 103
144 MHz 49 98
120 MHz 41 90
100 MHz 35 84 «3
80 MHz 28 " mA | When all peripheral
60 MHz 22 71 clocks are ON
40 MHz 16 64
20 MHz 8.9 58

o 8 MHz 5.1 54

ower ; 4 MHz 3.8 53

supply lec vce ?Poiga' OPeraton 1 45,96 150 Mz 34 83

current 144 MHz 31 80
120 MHz 26 75
100 MHz 22 7 3
80 MHz 18 67 mA | When all peripheral
60 MHz 14 63 clocks are OFF
40 MHz 10 59
20 MHz 6.2 55
8 MHz 3.8 53
4 MHz 3.1 52

Table 2. Typical and maximum current consumption in Normal operation(PLL), code with data accessing running from
Flash memory (Flash accelerator mode and trace buffer function disabled)

Parameter Symbol Nzlrge Conditions Frequency*’ Typ*1VaIueMaX*z Unit Remarks

160 MHz 74 126
144 MHz 68 120
120 MHz 59 112
100 MHz 52 104 *3
80 MHz 44 97 mA | When all peripheral
60 MHz 36 89 clocks are ON
40 MHz 27 79
20 MHz 17 67
8 MHz 8.3 58

Power Normal 4 MHz 5.4 55

supply lec VCC operation *8 160 MHz 51 103

current (PLL)
144 MHz 47 100
120 MHz 42 94
100 MHz 37 90 .3
80 MHz 33 85 mA | When all peripheral
60 MHz 28 80 clocks are OFF
40 MHz 21 73
20 MHz 13 64
8 MHz 6.9 56
4MHz 4.6 54
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Ta=+25 °C, Vcc=3.3V
Tj=+125 °C, Vcc=5.5V

: When all ports are fixed.
*4:
*5:
*6:

Frequency is a value of HCLK. PCLKO=PCLK1=PCLK2=HCLK/2
When operating flash accelerator mode and trace buffer function (FRWTR.RWT = 10, FBFCR.BE = 1)
Data access is nothing to MainFlash memory

: Frequency is a value of HCLK. PCLKO=PCLK2=HCLK/2, PCLK1=HCLK
: When stopping flash accelerator mode and trace buffer function (FRWTR.RWT = 10, FBFCR.BE = 0)

Table 3. Typical and maximum current consumption in Normal operation(PLL), code with data accessing running from
Flash memory (flash 0 wait-cycle mode and read access 0 wait)

Pin N Frequency** Value .
Parameter | Symbol Name Conditions (MHz) Typ*! Max* Unit Remarks
72 MHz 46 98
60 MHz 40 92
48 MHz 33 85
*
3
36 MHz 27 ’8 mA When all peripheral
24 MHz 19 70 clocks are ON
12 MHz 11 61
Power Normal 8 MHz 8.5 58
supply lec VCC operation *5 4 MHz 5.5 55
current (PLL) 72 MHz 33 85
60 MHz 29 81
48 MHz 25 76
36 MHz 20 71 . :/\3”1 | serioheral
m en all peripheral
24 MH 1
o MHZ 952 22 clocks are OFF
z .
8 MHz 6.9 56
4 MHz 4.6 54

*1: Ta=+25 °C, Vcc=3.3 V
*2: Tj=+125 °C, Vcc=5.5 V
*3: When all ports are fixed.

*4:

Frequency is a value of HCLK. PCLKO=PCLK1=PCLK2=HCLK

*5: When 0 wait-cycle mode (FRWTR.RWT = 00, FSYNDN.SD = 00)
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Table 4. Typical and maximum current consumption in Normal operation(other than PLL), code with data accessing
running from Flash memory (flash 0 wait-cycle mode and read access 0 wait

Pin . 4
Parameter | Symbol Name Conditions Frequency

Value
Typ* Max*>

Unit Remarks

*3

3.3 51 mA When all peripheral
clocks are ON

*3

2.8 51 mA When all peripheral
clocks are OFF

Normal operation
(built-in *5 | 4 MHz
high-speed CR)

*3

0.64 48 mA When all peripheral
Power Normal operation 5 | 32 kHz clocks are ON
supply lcc VCC (sub oscillation) *3

current )

0.56 48 mA When all peripheral
clocks are OFF
*3
0.64 48 mA When all peripheral
clocks are ON

Normal operation
(built-in *5 | 100 kHz
low-speed CR) *3

0.58 48 mA When all peripheral
clocks are OFF

*1: Ta=+25 °C, Vcc=3.3 V

*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
*5: When 0 wait-cycle mode (FRWTR.RWT = 00, FSYNDN.SD = 000)

Table 5. Typical and maximum current consumption in Sleep operation(PLL), when PCLKO = PCLK1 = PCLK2 = HCLK/2

Parameter Symbol NPalrge Conditions Frequency** Typ* Value Ma? Unit Remarks
160 MHz 35 84
144 MHz 32 81
120 MHz 27 76
100 MHz 23 72 *3
80 MHz 19 68 mA When all peripheral
60 MHz 15 64 clocks are ON
40 MHz 11 60
20 MHz 6.5 55
8 MHz 4.1 53
Power SLEEP 4 MHz 3.3 52
supply lees VCC operation 160 MHz 16 65
current (PLL) 144 MHz 14 63
120 MHz 12 61
100 MHz 11 60 3
80 MHz 9.0 58 mA When all peripheral
60 MHz 7.4 56 clocks are OFF
40 MHz 5.6 54
20 MHz 3.9 53
8 MHz 2.9 52
4 MHz 2.6 51
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Table 6. Typical and maximum current consumption in Sleep operation(PLL), when PCLKO = PCLK1 = PCLK2 = HCLK

Pin . 5 Value .
Parameter Symbol Name Conditions Frequency Typ+t Max Unit Remarks
72 MHz 22 71
60 MHz 19 68
48 MHz 16 64
*3
36 MHz 12 61 mA When all peripheral
24 MHz 9.0 58 clocks are ON
12 MHz 5.8 55
Power SLEEP 8 MHz 4.6 54
supply lees VCC operation 4 MHz 3.6 52
current (PLL) 72 MHz 9.5 58
60 MHz 8.3 57
48 MHz 7.1 56
36 MHz 5.8 55 R :lih | serioheral
m en all peripheral
24 MH 4.6 53
z clocks are OFF
12 MHz 3.5 52
8 MHz 3.0 52
4 MHz 2.7 51

*1: Ta=+25 °C, Vcc=3.3 V

*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
*5 : Frequency is a value of HCLK. PCLKO=PCLK1=PCLK2=HCLK

Table 7. Typical and maximum current consumption in Sleep operation(other than PLL), when PCLKO = PCLK1 = PCLK2 =
HCLK/2

Parameter Symbol Pin Name Conditions Frequency** TypH VaIueMaX*z Unit Remarks
*3
SLEEP 15 49 mA When all peripheral
operation 4 MHz clocks are ON
(built-in 3
high-speed CR) 1.0 49 mA When all peripheral
clocks are OFF
*3
0.59 48 mA When all peripheral
Power SLEEP clocks are ON
| | vCe operation 32 kHz 3
supply ces (sub oscillation) )
current 0.51 48 mA When all peripheral
clocks are OFF
*3
SLEEP 0.61 48 mA When all peripheral
operation clocks are ON
(built-in 100 kHz
low-speed CR) *3
0.53 48 mA When all peripheral
clocks are OFF

*1: Ta=+25 °C, Vcc=3.3 V

*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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Table 8. Typical and maximum current consumption in STOP mode, TIMER mode and RTC mode

Parameter Symbol | Pin Name Conditions Frequency Typ*lvaluillax*z Unit Remarks
*3, *4
0.33 1.8 mA T+ 25°C
lech STOP mode - - 15 mA '3,%4
Ta=+85°C
*3’ *4
) 22 mA Ta=+105°C
* *,
070 |22 mA Ti—fzs"c
TIMER mode %3 4
(built-in 4 MHz - 16 mA Ta’—+85°C
high-speed CR) —
- 22 mA 3,4
Ta=+105°C
*3’ *4
0.33 1.8 mA TAm+95°C
Power supply TIMER mode *3, *
VCC 3,*4
current lecr (sub oscillation) 32 kHz . 15 mA Ta=+85°C
*3’ *4
) 22 mA Ta=+105°C
* *,
034 |18 mA Ti—fzs"c
TIMER mode %3 *a
(built-in 100 kHz - 15 mA Ta,—+85°C
low-speed CR) 2y A %3, %4
] m Ta=+105°C
*3’ *4
0.33 1.8 mA T+ 95°C
RTC mode *3, *4
lecr (sub oscillation) | 32 KHZ - 15 MA | iigseC
*3’ *4
) 22 mA Ta=+105°C

*1: Vcc:3.3 Vv

*2: Vec=5.5V

*3: When all ports are fixed.
*4: When LVD is OFF
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Table 9. Typical and maximum current consumption in Deep Standby STOP mode, Deep Standby RTC mode and VBAT

Pin . Value .
Parameter Symbol Name Conditions Frequency Typl Max* Unit Remarks
*3 *4
29 140 A '
Deep standby W Ta=+25°C
STOP mode *3, %4
(When RAM is ) 644 WA Ta=+85°C
OFF) *3, *4
- 1011 WA Ta=+105°C
Iccrp - *3 %4
48 273 A '
Deep standby K Ta=+25°C
STOP mode *3, *4
(When RAM is ) 2676 WA Ta=+85°C
ON) *3, %4
) 4162 WA Ta=+105°C
VCC e
2 14 A '
Deep standby ° 0 W Ta=+25°C
RTC mode *3, *4
(When RAM is ) 644 WA Ta=+85°C
OFF *3, *
Power ) - 1011 HA Tz,:f105°c
supply lccrp 32 kHz 34
current 48 273 A '
Deep standby W Ta=+25°C
RTC mode *3, *4
(When RAM is ) 2676 WA Ta=+85°C
ON) *3, %4
] 4162 WA Ta=+105°C
*3’ *4’ *5
0.015 | 0.29 PA ot 2500
*3, *4, *5
RTC stop - 5.77 HA Ta=+85°C
*3’ *4’ *5
- 106 WA Ta=+105°C
Iccvear VBAT - *3_*4
153 22.6 HA ot 250G
RTC operation - 35.2 A '3, 4
P ' W Ta=+85°C
*3’ *4
) 41.8 WA Ta=+105°C

*1: Vcc:3.3 Vv

*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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Table 10. Typical and maximum current consumption in Low-voltage detection circuit, Main flash memory write/erase

Parameter Symbol Pin Name Conditions - Value Unit Remarks
Min Typ Max
Low-voltage
detection circuit . For occurrence of
(LVD) power lecwvo At operation i 4 ! WA interrupt
supply current
Main flash
VCC
memory . )
write/erase lccrLash At Write/Erase 134 15.9 mA
current
Work flash
memory . i
write/erase lccwrLasH At Write/Erase 11.5 13.6 mA
current
Peripheral current dissipation
Clock . . Frequency (MHz) .
System Peripheral Unit 0 80 160 Unit Remarks
GPIO All ports 0.22 0.43 0.85
DMAC - 0.74 1.48 2.88
DSTC - 0.32 0.61 1.17
HCLK External bus I/F - 0.14 0.27 0.55 mA
SD card I/F - 0.93 181 3.63
CAN 1ch. 0.02 0.06 0.11
UsB 1ch. 0.34 0.67 1.33
Base timer 4ch. 0.16 0.34 0.66
Multi-functional .
imer/PPG 1 unit/4ch. 0.55 1.09 2.17
PCLK1 Quadrature mA
position/Revolution 1 unit 0.04 0.09 0.17
counter
A/DC 1 unit 0.20 0.39 0.78
PCLK2 Multi-function serial 1ch. 0.31 0.62 - mA
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12.3.2 Pin Characteristics
(Vcc = USBVCC = AVCC =2.7Vto 5.5V, Vss = AVSS = OV)

Parameter Symbol Pin Name Conditions Value Unit Remarks
Min Typ Max
CMOS
ihnﬁfﬁi's - Veex0.8 - Vee#03 |V
(hysteresis Vins 5V tolerant - Vcex0.8 - Ves + 5.5 \Y
) input pin
input) -
Input pin
doubled as I°C | - Veex0.7 - Vs + 5.5 \Y
Fm+
CMOS
.hyStere.SIS - Vss - 0.3 - Vcex0.2 \Y%
"L" level input Input pin,
voltage MDO, MD1
(hysteresis Vis 5V tolerant - Vss- 0.3 - Voex0.2 Y
) input pin
input) -
Input pin
doubled as I°C | - Vss - Veex0.3 \Y
Fm+
Vec24.5VY,
4mA type lon = - 4 MA Vee- 0.5 ; Vee v
Vec <45V,
lon = - 2 mA
Vee24.5Y,
lon = -8 MA
8mA type Vec <45V, Vce - 0.5 - Vce \Y
IOH =-4mA
Vee24.5Y,
"H" level output | |, lon = - 12 mA
OH - -
V0|tage 12mA type VCC <45 V, Vee 0.5 Vce Vv
lon=-8 mMA
=24,
The pin :JSEYczco 54n?AV’
doubled as oA ' USBVcc-04 | - USBVcc v
USB I/O USBVcc <4.5Y,
lon =-13.0 mA
>
The pin YCC—_-445m\2
doubled as I°C =2 Vee - 0.5 - Vee Y At GPIO
Vec <45V,
Fm+
lon = - 3 mA
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Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Typ Max
Vec24.5V,
loo =4 mA
4 mA type Vss - 0.4 \%
Vec <4.5YV,
loo=2 mA
Vee24.5V,
IOH =8 mA
8 mA type Vss - 0.4 \%
Vec <4.5YV,
IOH =4 mA
Vcc 2 45 V,
lo. =12 mA
12 mA type Vss - 0.4 \%
"L" level output v Vec<4.5V,
voltage ot lo. = 8 MA
) USBVcc 245V,
The pin lo. = 18.5 A
doubled as Vss - 0.4 \Y
USB I/O USBVce <45V,
loL = 10.5 mA
Vec 245V,
lon =4 mA
; At GPIO
The pin , Vee <45V,
doubled as I'C _ Vss - 0.4 \%
lon =3 mMA
Fm+
Vee 5.5V, 2
o = 20 MA At I°C Fm+
Input leak
current he ) ) -5 ) 5 WA
- i Vec24.5V 25 50 100
Pull-up resistor Reu Pull-up pin cc KQ
value Vee < 4.5V 30 80 200
Other than
VCC,
Inout USBVCC,
cap acitance Cin VBAT, - - 5 15 pF
P VSS,
AVCC,
AVSS, AVRH
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12.4 AC Characteristics

12.4.1 Main Clock Input Characteristics
(Vcc =2.7V to 55V, Vss = OV)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
Vec 245V 4 48 . .
VCC <25V 2 >0 MHz When crystal oscillator is connected
Input frequency fen VCC > 4'5 v 7 18
ek MHz When using external clock
Vec <45V 4 20
X0, Vec 245V 20.83 | 250
Input clock cycle teyin X1 = ns When using external clock
Vec <45V 50 250
Input clock pulse Pwh/teyim, ;
h - 45 55 % When using external clock
width Pwi/teyin
Input clock rising time | te, - - 5 ns When using external clock
and falling time tcr
fee - - - 160 MHz Base clock (HCLK/FCLK)
Internal operating fero - - - 80 MHz APBO bus clock*?
clock*" frequency fepn - - - 160 MHz APB1 bus clock*
fepo - - - 80 MHz APB2 bus clock*®
teyee - - 6.25 - ns Base clock (HCLK/FCLK)
Internal operating tevero - - 125 - ns APBO bus clock*?
clock*’ cycle time tevers - - 625 |- ns APB1 bus clock*?
tevers - - 12,5 - ns APB2 bus clock*®

*1 : For more information about each internal operating clock, see CHAPTER 2-1: Clock in FM4 Family
Peripheral Manual Main part (MN709-00001).

*2 : For about each APB bus which each peripheral is connected to, see 8. Block Diagram in this data sheet.

teyH
0.8 xVee 1~ — 0.8 x Vee / ----- 0.8 x Voo
X0 / X, 02 x Vee S £F CEEEES 0.2 x Vce
) Pwn b PwL >
tcrF tcr
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12.4.2 Sub Clock Input Characteristics

MB9B560R Series

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

Pin N value .
Parameter Symbol Conditions - Unit Remarks
Name Min Typ Max
) ) 32,768 | - KHz When crystal oscillator is
Input frequency 1/ tevie ) connected
XO0A, - 32 - 100 kHz | When using external clock
Input clock cycle tevie X1A - 10 - 31.25 | us When using external clock
Input clock pulse width - Punften, 45 - 55 % When using external clock
Pwi/tevie
tev

0.8 xVear

12.4.3 Built-in CR Oscillation Characteristics

Built-in High-speed CR

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

. Value )
Parameter Symbol Conditions - Unit Remarks
Min Typ Max
T, =-20°C to +105°C 3.92 4 4.08
Clock frequency fern When trimming*1
T,=-40°Cto +125°C 3.88 4 4.12 MHz
Clock frequency fern T,=-40°Cto +125°C 3 4 5 When not trimming
Frequency
stabilization tecrwT - - - 30 us *2
time

*1: In the case of using the values in CR trimming area of Flash memory at shipment for frequency/temperature trimming.
*2: This is the time to stabilize the frequency of high-speed CR clock after setting trimming value.

This period is able to use high-speed CR clock as source clock.

Built-in Low-speed CR

(Vcc = 2.7V t0 5.5V, Vgs = 0V)

. Value .
Parameter Symbol Condition - Unit Remarks
Min Typ Max
Clock frequency ferL - 50 100 150 kHz
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12.4.4 Operating Conditions of Main PLL (In the Case of Using Main Clock for Input Clock of PLL)
(Vcc =2.7V to 55V, Vss = OV)

Value
Parameter Symbol Unit Remarks
Min Typ Max
PLL oscillation stabilization wait time** i 200 . )
(LOCK UP time) Lock HS
PLL input clock frequency foLi 4 - 16 MHz
PLL multiplication rate - 13 - 80 multiplier
PLL macro oscillation clock frequency | fpiio 200 - 320 MHz
Main PLL clock frequency** ferkpLL - - 160 MHz

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

*2: For more information about Main PLL clock (CLKPLL), see CHPATER 2-1: Clock in FM4
Family Peripheral Manual Main part (MN709-00001).

12.4.5 Operating Conditions of USB PLL (In the Case of Using Main Clock for Input Clock of PLL)
(Vcc =2.7Vto 5.5V, Vss = OV)

Value .
Parameter Symbol - Unit Remarks
Min Typ Max
PLL oscillation stabilization wait time** ; 100 ) ) S
(LOCK UP time) Lock M
PLL input clock frequency feLul 4 - 16 MHz
PLL multiplication rate - 13 - 80 multiplier
PLL macro oscillation clock frequency | fpLi0 200 - 320 MHz
USB clock frequency* feLkspLL - - 48 MHz After the M frequency division

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

*2 : For more information about USB clock, see CHAPTER 2-2: USB Clock Generation in FM4
Family Peripheral Manual Communication Macro part (MN709-00004).

12.4.6 Operating Conditions of Main PLL (In the Case of Using Built-in High-speed CR Clock for Input Clock of Main PLL)
(Vee = 2.7V 10 5.5V, Vss = 0V)

Value
Parameter Symbol - Unit Remarks
Min Typ Max
PLL oscillation stabilization wait time** t 200 ) )
(LOCK UP time) Lock HS
PLL input clock frequency feLu 3.8 4 4.2 MHz
PLL multiplication rate - 50 - 75 multiplier
PLL macro oscillation clock frequency | fpiio 190 - 320 MHz
Main PLL clock frequency*? feLkpLL - - 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 2-1: Clock in FM4
Family Peripheral Manual Main part (MN709-00001).

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.
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12.4.7 Reset Input Characteristics

MB9B560R Series

(Vcc =2.7Vto 5.5V, Vss = OV)
Pin - Value .
Parameter Symbol N Condition - Unit Remarks
ame Min Max
Reset input time tinirx INITX - 500 - ns
12.4.8 Power-on Reset Timing
(Vcc =2.7Vto 5.5V, Vss = OV)
] Value )
Parameter Symbol Pin Name - Unit Remarks
Min Max
Power supply rising time Tr 0 - ms
Power supply shut down time Toff VCC 1 - ms
Time until releasing Tprt 033 0.60 ms
Power-on reset
VCC_minimum — i
VCC N /! i
VDL_minimum —£ i !
LoTr E : | i
e i i !
N ; —
| : Tprt i Toff
Internal RST RST Active Release
CPU Operation start

Glossary

* VCC_minimum: Minimum V¢c of recommended operating conditions.

* VDL_minimum: Minimum detection voltage of Low-Voltage detection reset.
See 12.8. Low-Voltage Detection Characteristics.
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12.4.9 GPIO Output Characteristics
(Vcc =2.7Vto 5.5V, Vss = OV)

: . Value )
Parameter Symbol Pin Name Conditions - Unit
Min Max
Output frequenc t Pxx* Vec24.5V ~ 50 MHz
putrequency poYeLe Vee <45V - 32 MHz
*. GPIO is a target.
Pxx
< >
trcycLE
12.4.10 External Bus Timing
External Bus Clock Output Characteristics
(Vee = 2.7V 10 5.5V, Vss = 0V)
) . Value .
Parameter Symbol Pin Name Conditions - Unit
Min Max
Output frequenc t MCLKOUT* Vee24.5V - 50~ MHz
put frequency cveeE Vee < 4.5V - 32+ MHz

*1: The external bus clock (MCLKOUT) is a divided clock of HCLK.
For more information about setting of clock divider, see CHAPTER 14: External Bus Interface in FM4 Family Peripheral Manual
Main part (MN709-00001).

*2: Generate MCLKOUT at setting more than 4 division when the AHB bus clock exceeds 100 MHz.
*3: Generate MCLKOUT at setting more than 4 division when the AHB bus clock exceeds 64 MHz.

0.8 x Vce \ 0.8 x Vce

MCLK ‘ »

fevele
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External Bus Signal Input/output Characteristics

MB9B560R Series

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

Parameter Symbol Conditions Value Unit Remarks
VIH 08 X Vcc V
Signal input characteristics
VIL 02 X VCC V
Vou 0.8 x Vcc \%
Signal output characteristics
VOL 02 x VCC V

Signal input

4 ViH
,\ VIL

ViH N
Vie A

Signal output

4 VoH
X VoL

Vo A
VoL A
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Separate Bus Access Asynchronous SRAM Mode

MB9B560R Series

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

. . Valu .
Parameter Symbol Pin Name Conditions - = Unit
Min Max

MOEX Vee 2 4.5V
Mininum pulse width toew MOEX Vee < 4.5V MCLKxn-3 ) ns
MCSX|—Address output ; MCSX[7:0], Vcee 24.5V -9 +9 ns
delay time cst-Av MAD[24:0] Vee < 4.5V -12 +12

) MOEX, Ve 2 4.5V MCLKxm+9
MOEX?t—Address hold time toEH - AX MAD[24:0] Vee < 4.5V 0 MCLKXm+12 ns
MCSX|— ; Vee 2 4.5V MCLKxm-9 MCLKxm+9 ns
MOEX| delay time CSL-OFL MOEX, Vee < 4.5V MCLKxm-12 MCLKxm+12
MOEX1— ) MCSX[7:0] Ve 2 4.5V 0 MCLKxm+9 ns
MCSX1 time OFH - CSH Vo < 4.5V MCLKxm+12
MCSX|—MDQM| ; MCSX, Vee 2 4.5V MCLKxm-9 MCLKxm+9 ns
delay time CSL - RDQML MDQMI[1:0] Ve < 4.5V MCLKxm-12 MCLKxm+12

. MOEX, Ve 2 4.5V 20 -

Data set up—MOEX? time tbs- o MADATA[15:0] Vee < 4.5V 38 a ns
MOEX1— ¢ MOEX, Ve 2 4.5V 0 i ns
Data hold time DH-OF MADATA[15:0] Voo < 4.5V
MWEX Vee 2 4.5V
Mininum pulse width fwew MWEX Vee < 4.5V MCLKxn-3 ) ns
MWEXt—Address output t MWEX, Vcee 24.5V 0 MCLKxm+9 ns
delay time WEH -AX MAD[24:0] Vee < 4.5V MCLKxm+12

) Ve 2 4.5V MCLKxn-9 MCLKxn+9
MCSX|—-MWEX| delaytime | tes.-wet MWEX, Vee < 4.5V MCLKxn-12 MCLKxn+12 ns

. MCSX[7:0] Ve 2 4.5V MCLKxm+9
MWEXT—)MCSXT delay time tweH - csH Vee < 45V 0 MCLKxm+12 ns

) MCSX, Ve 2 4.5V MCLKxn-9 MCLKxn+9
MCSX|—MDQM| delay time | tes..woqut MDQMIL:0] Vee < 4.5V MCLKxn-12 MCLKxn+12 ns
MWEX|— ; MCSX, Ve 2 4.5V MCLK-9 MCLK+9 ns
Data output time csLDx MADATA[15:0] Vee < 4.5V MCLK-12 MCLK+12
MWEX1— ) MWEX, Ve 2 4.5V 0 MCLKxm+9 ns
Data hold time WEH - DX MADATA[15:0] Vee < 4.5V MCLKxm+12

Note:

» When the external load capacitance C, = 30 pF (m=0 to 15, n=1 to 16)
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MB9B560R Series

teveLe
—>
MCLKl_ll_||_||_|_||_||_||_||_||_|
toeH-csH tweH-csH
MCSX[7:0] tesiav Pl-l€  toprax > > tesL-av € twerax
1 Address ) Address X
\
MADI[24:0]
CSL-OEL P
—>]
t
MOEX \___ loew
tesL-RoQML estwoout >
MDQMI[1:0] tesLweL >
o twew -
MWEX tos-oe toH-oE
—>l—> <€ twen-px
MADATA[15:0] RD { invaiia X WD
> testox
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Separate Bus Access Synchronous SRAM Mode
(Vee = 2.7V 10 5.5V, Vss = 0V)

. .. Value .
Parameter Symbol Pin Name Conditions - Unit
Min Max
) MCLK Vec 245V 9
Address delay time t ! 1 ns
y i MAD[24:0] Vee <45V 12
Vee 245V 9
fest c Vee < 4.5V ! 12 ns
. MCLK cc .
MCSX delay time ’
Y MCSX[7:0] Vec245V 9
tesh 1 ns
Vee <45V 12
Vec24.5V 9
tre Vee <45V ! 12 ns
. MCLK cc .
MOEX delay time )
Y MOEX Vec 24.5V 9
trReH 1 ns
Vee <45V 12
Data set up ‘ MCLK, Vcc 245V 19 i ns
—MCLK? time bs MADATA[15:0] Vee <45V 37
MCLK?1— ¢ MCLK, Vec24.5V 0 ) s
Data hold time PH MADATA[15:0] Vee <45V
Vee 245V 9
fwe Vec <45V ! 12 ns
. MCLK cc .
MWEX delay time ’
Y MWEX Vec 245V 9
twen 1 ns
Vee <45V 12
Vec 245V 9
tDQML 1 ns
MDQM[1:0] MCLK, Ve <45V 12
delay time MDQMI[1:0] Vee24.5V 9
tDQMH 1 ns
Vec <45V 12
Vee24.5V MCLK+18
MCLK1— . tons MCLK, cc MCLK+1 ns
Data output time MADATA[15:0] Vec <45V MCLK+24
MCLK1— ¢ MCLK, Vec24.5V 1 18 ns
Data hold time ©op MADATA[15:0] Vec <45V 24

Note:

* When the external load capacitance C, = 30 pF
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teveLe
. < >
ve | L] | i_l ] i_l IEEEEEEE
: test tcsh
MCSX[7:0] | | / \___|
: tav. tav
MAD[24:0] | Address [X Address X X
E treL tReH
MOEX | |
: toouL tbomH IbomL tbomH
MDQM[1:0] i |
E tweL twen
MWEX | tos tow
; RD (Invalid WD !
MADATA[15:0] | | | |
! tops
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Multiplexed Bus Access Asynchronous SRAM Mode
(Vee = 2.7V 10 5.5V, Vss = 0V)

. " Value .
Parameter Symbol Pin Name Conditions - Unit
Min Max
Multiplexed address delay i t Vec245V 0 10
ultiplexed address delay time | ta e.camaoy ns
MALE, Vee <45V 20
MADATA[15:0] >
Multiplexed address hold time | teymapt Vec245V MCLKxn+0 MCLK>n+10 ns
Vee <45V MCLKxn+0 MCLKxn+20

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

tevele
wew | L L L L L]
MCSX[7:0] — T\ Vo Fam
MALE ——
MAD [24:0] )( Address X X Address X X
MOEX \__/
MDQM [L:0] l/ /
MWEX \_'/_
Address »{ RD )} Address q WD —
MADATA[15:0] e ] | | L I pa— | |
tALE - cHMADV taLE - cHmapy  toHMADH
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Multiplexed Bus Access Synchronous SRAM Mode
(Vee = 2.7V 10 5.5V, Vss = 0V)

. - Value .
Parameter Symbol Pin Name Conditions - Unit | Remarks
Min Max
¢ Vee24.5V 1 9 ns
CHAL
. MCLK, Vec <45V 12 ns
MALE delay time : ALE Ve = 45V ) 9 ns
CHAH Vec <45V 12 ns
Vec24.5V
MCLK1— t - 1 t ns
Multiplexed address delay time CHMADY b
Vec <45V
MCLK,
MADATA[15:0]
Vec24.5V
MCLK7— t 1 t ns
Multiplexed data output time CHMADX op
Vee <45V

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

: tovole
oo LT L
MCSX[7:0] \ / \
! - -4 —
tenan JJ/;_ tena / _\
MALE ;
. )( Address X X Address X X
MAD [24:0] !
MOEX E _/
MDQM [1:0] E _/ \ /
MWEX | \ /
_ 1'— Address)—{ RD  } AddressX:L WD ;
MADATA[15:0] tormtaoy _>t | | termapy P ->| t;:HMADx|
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NAND Flash Mode

MB9B560R Series

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

. . Value .
Parameter Symbol Pin Name Conditions - Unit
Min Max
MNREX Vec 245V
Min pulse width tnrew MNREX Vee < 4.5V MCLKxn-3 ) ns
Data set up t MNREX, Vec24.5V 20 - ns
—MNREX1 time DS~ NRE MADATA[15:0] Vec <45V 38 -
MNREX1— ) MNREX, Vec 245V 0 ] ns
Data hold time DH-NRE MADATA[15:0] Vee <45V
MNALEt— ; MNALE, Vec 245V MCLKxm-9 MCLKxm+9 ns
MNWEX delay time ALEH - NWEL MNWEX Voc <45V MCLKxm-12 MCLKxm+12
MNALE|— ‘ MNALE, Vec 245V MCLKxm-9 MCLKxm+9 ns
MNWEX delay time ALEL - NWEL MNWEX Voc < 4.5V MCLKxm-12 MCLKxm+12
MNCLE1— ; MNCLE, Vec 245V MCLKxm-9 MCLKxm+9 ns
MNWEX delay time CLEH - NWEL MNWEX Voc <45V MCLKxm-12 MCLKxm+12
MNWEX1— ) MNCLE, Vec 245V 0 MCLKxm+9 ns
MNCLE delay time NWEH - CLEL MNWEX Voc < 4.5V MCLKxm+12
MNWEX Vec 245V
Min pulse width fawew MNWEX Vee <45V MCLKxn-3 i ns
MNWEX|— ) MNWEX, Vec 245V -9 +9 ns
Data output time NWEL =DV MADATA[15:0] Vee < 4.5V -12 +12
MNWEX1— ¢ MNWEX, Vec 245V 0 MCLKxm+9 ns
Data hold time NWEH = DX MADATA[15:0] Vee < 4.5V MCLKxm+12
Note:
* When the external load capacitance C, = 30 pF (m=0 to 15, n=1 to 16)
NAND Flash Read
! tCYCLE !
MCLK Von |- Vy—\
MNREX - beew .
Vou
— Vo 1
‘ tos nrE 3 tD".NRE

MADATA[15:0]

Read
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NAND Flash Address Write
tevele
vk S Vor N A Ve N N TN
: taLen nweL : :
MNALE . Vou
MNCLE 5 5
twew
MNWEX \; VoL 7'; Von
: tnweLov : tnwen-Dx .
- Dy ¢
MADATA[15:0] L ng i " jv%
[ : rie j OL
NAND Flash Command Write
: teyele :
LK W
: taLELNwEL : :
MNALE ~_ Vo
. foEmNweL  twenae.
MNCLE A Von i | N VoL
MNWEX  tewew
. VoL /4 Von
'\ tweLDv ' tnweEH-DX .
> ,= >
MADATA[15:0] '\ Von A . VoH
> Nrite —
A : ~ VoL
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External Ready Input Timing
(Vcc =2.7Vto 5.5V, Vss = OV)

Parameter Symbol Pin Name Conditions - Value Unit Remarks
Min Max
MCLK? Vec24.5V 19
MRDY input trovi mg:sf( - ns
setup time Vee <45V 37
HBWhen RDY is input
MCLK U
Original < Over 2cycle .
MOEX
MWEX \
tRDYI
MRDY
B\When RDY is released
MCLK C e r e
P 2 cycle
Extended
MOEX (j
MWEX ) trOYI
0.5xVvVCC
MRDY jj
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SDRAM Mode
(Vec =2.7V 10 3.6V, Vss = 0V)
) Value )
Parameter Symbol Pin Name - Unit
Min Max
Output frequency tcyesp MSDCLK - 32 MHz
. MSDCLK,
Address delay time taosp MAD[15:0] 2 12 ns
. MSDCLK,
MSDCLKft—Data output delay time tbosp MADATA[31:0] 2 12 ns
MSDCLK?t—Data output t MSDCLK, 2 20 ns
Hi-Z time pozsb MADATA[31:0]
. . MSDCLK,
MDQMI[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 tcassp MCASX 2 12 ns
) MSDCLK,
MSDWEX delay time tmuwesp MSDWEX 2 12 ns
. MSDCLK,
MSDCKE delay time tekesp MSDCKE 2 12 ns
} MSDCLK,
Data set up time tbssp MADATA[31:0] 23 - ns
) MSDCLK,
Data hold time torsp MADATA[31:0] 0 - ns

Note:
* When the external load capacitance C, = 30 pF
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MB9B560R Series

SDRAM Access

MSDCLK

MAD[24:0]

MDQM[1:0]

MCSX

MRASX

MCASX

MSDWEX

MSDCKE

MADATA[15:0]

MADATA[15:0]

tevesp

A 4

— \

¥ taosp

Address

I

twrosp

E

tmessp

>
—\| trassp

K

tecassp

K

tmwesp

O
—| tekesp

T

tpssp

<&
<

RD

A
y IV

WD

<j<tooso

tonsp

tbozsp
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12.4.11 Base Timer Input Timing

Timer Input Timing
(Vcc =2.7Vto 5.5V, Vss = OV)

Parameter Symbol Pin Name Conditions - Value Unit Remarks
Min Max
t TIOAN/TIOBN
Input pulse width tT'WH’ (when using as - 2tever - ns
WL ECK, TIN)
triwn triwe
ECK
Vius Vins
TIN Vs Vs
Trigger Input Timing
(Vcc =2.7Vto 5.5V, Vss = OV)
. . Value .
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
t TIOAN/TIOBN
Input pulse width tTRGH’ (when using as - 2tever - ns
RO TGIN)

«— tTRaH trreL
TGIN / Vle Vins
- Vis Viis
Note:

* tcvep indicates the APB bus clock cycle time.
About the APB bus number which the Base Timer is connected to, see 8. Block Diagram in this data sheet.
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12.4.12 UART Timing

Synchronous Serial (SPI =0, SCINV = 0)
(Vcc =2.7Vto 5.5V, Vss = OV)

Symbo Pin Condition Vcc <45V Vec24.5V .
Parameter | Name S Min Max Min Max Unit
Serial clock cycle time tscyc SCKx Aevep - Ateyep - ns
. SCKX,

SCK|—SOT delay time tsLowi SOTx Internal shift | - 30 + 30 -20 +20 ns
SIN—-SCK? SCKXx, clock
setup time bust SINX operation 50 i 30 i ns

. SCKX,
SCK1—SIN hold time tshixi SINX 0 - 0 - ns
Serial clock "L" pulse width tsisH SCKx 2teyep - 10 - 2tcyep - 10 - ns
Serial clock "H" pulse width tshsL SCKx teyep + 10 - teyep + 10 - ns
SCK|—SOT delay time torove :g% - 50 . 30 ns
SINSCK1 t SCKx, CEI’étCekma' shift o ] o ] i,
setup time IVSHE SINX )

SCKx operation

SCKT—?S'N hold time tsHixe SINX ! 20 - 20 - 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 8. Block 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, = 30 pF.
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tscye
VoH £
SCK
X Vou VoL
tsLovi
VoH
SOT
VoL ><
tivshi tshixi
SN avs Vin
x Vi Vi A~
MS bit=0
tsLsh . tsHsL g
Vi v v v Vi ViH
CK IL 4
S tF N AT
{sLove
Vo ><
soT Vou St 5
tivsHe tsHixe
W‘ ViH Vin lw
SIN X Vi Vi 4
MS bit=1
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Synchronous Serial (SPI =0, SCINV = 1)
(Vee = 2.7V 10 5.5V, Vss = 0V)

Pin Vece <45V Vcc24.5V
Parameter mbol Nam Conditions . . Unit
Sy o ° Min Max Min Max
Serial clock cycle time tscye SCKx Atcyep - Atcyep - ns
SCK1—SOT delay time tsmow SCKx, -30 +30 | -20 +20 | ns
SOTx .
SINSSCK = Internal shift
- 1 KX, | clock operation B .
setup time tvsu SINX P 50 30 ns
. SCKX,
SCKL"SIN hold time tsuxi SINX 0 - 0 - ns
Serial clock "L" pUISE width tsisH SCKXx 2tCycp - 10 - 2tcyep - 10 - ns
Serial clock "H" pulse width tsHsL SCKx teyep + 10 - teyep + 10 - ns
. SCKX,
SCK1—SOT delay time tsHove SOTx - 50 - 30 ns
SIN—-SCK| SCKx, | External shift
setup time bvsie SINX | clock operation 10 ) 10 ) ns
. SCKX,
SCK|—SIN hold time tsLixe SINX 20 - 20 - 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.

* tevep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see 8. Block 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, = 30 pF.
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tscye |
SCK Vor 7 Von
VoL
tsHovi
soT Vo
VoL
TivsLi IsLixi
SIN avs Vin
x Vi Vi A~
MS bit=0
) tsHsL o tsLsH o
= Vi Vin '}
SCK Vi NC Vi Vic
tR tsHove tF -
Von
SOT VoL
. tivsLe tsLixe q
A Vi ViH
SIN N Vi ViL 4
MS bit=1
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Synchronous Serial (SPI =1, SCINV = 0)
(Vee = 2.7V 10 5.5V, Vss = 0V)

Pin L. Veec <45V Vcce24.5V .
Parameter Symbol Name Conditions Min Max Min Max Unit
Serial clock cycle time tscye SCKx Atcyep - Atcyep - ns
. SCKX,

SCK1—SOT delay time tsHowi SOTx -30 +30 -20 +20 ns
SIN—SCK] SCKX, Internal shift

setup time tvst SINX clock 50 - 30 - ns

] SCKXx, operation
SCKL"SIN hold time tsuxi SINX 0 - 0 - ns
. SCKX,
SOT—’SCKJ, delay time tsovLi SOTx ztcycp -30 - ztcycp -30 - ns
Serial clock "L" pulse width tsLshH SCKx 2tcyep - 10 - 2tcyep - 10 - ns
Serial clock "H" pulse width tshsL SCKx teyep + 10 - teyep + 10 - ns
SCK1—SOT delay time teove gg% ; 50 ; 30 ns
SIN-SCK) t e ook 10 - | s
setup time IVSLE SINX .
_ SCKx operation
SCKL"SIN hold time tsuxe SINX 20 - 20 - 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.

* tcvep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see 8. Block 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, = 30 pF.
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tscve
\ Vo
SCK VoL VoL
tsovu N tsHowi
SOT Von \on
VoL - VoL
- tivsu > tsLixi »
ViH ViH
SIN Vi Vi
MS bit=0
tsLsH | tshsL
[ > |
v Vin|[ A V.
IH N Vi VILIH IH
SCK l— le—
* tF tR —* tsHove
Vor Von
VoL N Voo
SOT tvste —ple———  tsuxe
ViH ViH
SIN Vi Vi
MS bit =1
*: Changes when writing to TDR register
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Synchronous Serial (SPI =1, SCINV =1)
(Vee = 2.7V 10 5.5V, Vss = 0V)

Pin . Vec <45V Vee 2 45V .
Parameter Symbol Conditions - > Unit
y Name Min Max Min Max
Serial clock CyCIe time tscve SCKx Aeyep - Acyep - ns
. SCKX,

SCK|—SOT delay time tsLow SOTX -30 +30 -20 +20 ns
SIN—-SCK? SCKX, Internal shift

setup time fvsh SINX clock 50 ) 30 ) ns
SCK1—SIN hold time topm SCKx, operation 0 - 0 - ns

SINX
. SCKX,
SOT—’SCKT delay time tsovhi SOTx 2tcycp -30 - ZICYCP -30 - ns
Serial clock "L" pulse width tsLshH SCKx 2tcyep - 10 - 2tcyep - 10 - ns
Serial clock "H" pulse width tshsL SCKx teyep + 10 - teyep + 10 - ns
SCK|—SOT delay time tstove gg% - 50 ; 30 ns
SIN-SCK? t S o e
setup time IVSHE SINX .
_ SCKx operation
SCKT"SIN hold time tshixe SINX 20 - 20 - 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.

* tcvep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see 8. Block 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, = 30 pF.
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PERFORM
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*# CYPRESS

PERFORM

When Using Synchronous Serial Chip Select (SPI =1, SCINV = 0, MS=0, CSLVL=1)

MB9B560R Series

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

" Vec <45V Vec24.5V )
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS|—SCK|setup time tessi (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
Internal shift
SCK1—SCS1 hold time teshi clock (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
) operation (*3)-50 (*3)+50 (*3)-50 (*3)+50

|
SCS deselect time tesor +Steyep +Steyep +Steyep +Stever ns
SCSL"SCKlSetUp time tcsse 3tcyept+30 - 3teycpt+30 - ns
SCKT—’SCST hold time tcshe External shift 0 - 0 - ns
SCS deselect time tesoe clock 3tcyep+30 - 3tCycp+30 - ns
SCS|—SUT delay time tose operation - 40 ] 40 ns
SCS1—SUT delay time toee 0 - 0 - ns

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

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

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

Notes:

* tevep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see 8. Block Diagram in this data sheet.

» About CSSU, CSHD, CSDS, serial chip select timing operating clock, see FM4 Family Peripheral Manual Main part

(MN709-00001).

* When the external load capacitance C. = 30 pF.
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*# CYPRESS MBO9B560R Series

PERFORM

When Using Synchronous Serial Chip Select (SPI =1, SCINV = 1, MS=0, CSLVL=1)
(Vee = 2.7V 10 5.5V, Vss = 0V)

" Vee <45V Vec24.5V )
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS|—SCK1setup time tessi (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
Internal shift

SCK|—SCS1 hold time testi clock (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns

) operation (*3)-50 (*3)+50 (*3)-50 (*3)+50
SCS deselect time t ns

I cosp! +5tevep +5tevep +5tCycp +5tcyep
SCSL"SCKTSetUp time tesse 3tcyept+30 - 3teyept+30 - ns
SCK,L—’SCST hold time tcsHE External shift 0 - 0 - ns
SCS deselect time tcsoe clock 3tcycp+30 - 3tcycp+30 - ns
SCS|—SOT delay time tose operation - 40 - 40 ns
SCS1—SOT delay time toee 0 - 0 - ns

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

Notes:
* tevep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see 8. Block Diagram in this data sheet.

» About CSSU, CSHD, CSDS, serial chip select timing operating clock, see FM4 Family Peripheral Manual Main part
(MN709-00001).

* When the external load capacitance C. = 30 pF.
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*# CYPRESS MBO9B560R Series

PERFORM

When Using Synchronous Serial Chip Select (SPI =1, SCINV = 0, MS=0, CSLVL=0)
(Vee = 2.7V 10 5.5V, Vss = 0V)

. Vec <45V Vec24.5V )
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS1—SCK|setup time tCssi (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
Internal shift
SCK1—SCS| hold time teshi clock (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
. operation (*3)-50 (*3)+50 (*3)-50 (*3)+50

SCSsd lect ti t

eselecttime sl +5tcvep +5tcvep +5tcvep +5tcvep ns
SCSTHSCKlSGtUp time tCSSE 3tcycp+3o - 3tcycp+30 - ns
SCK1—SCS| hold time tesHe External shift 0 - 0 - ns
SCS deselect time tcsoe clock 3tcyept+30 - 3teyept+30 - 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:

* tcvep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see 8. Block Diagram in this data sheet.

» About CSSU, CSHD, CSDS, serial chip select timing operating clock, see FM4 Family Peripheral Manual Main part
(MN709-00001).

* When the external load capacitance C, = 30 pF.
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*# CYPRESS MBO9B560R Series

PERFORM

When Using Synchronous Serial Chip Select (SPI =1, SCINV = 1, MS=0, CSLVL=0)
(Vee = 2.7V 10 5.5V, Vss = 0V)

. Vec <45V Vec24.5V )
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS1—SCK1setup time tessi (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
Internal shift
SCK|—SCS| hold time teshi clock (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
. operation (*3)-50 (*3)+50 (*3)-50 (*3)+50

SCS deselect ti t

eselectime s +5tevep +5Stevep +5tevep +5tever ns
SCSTHSCKTSGtUp time tesse 3tcycp+3o - 3tcycp+30 - ns
SCK|—SCS| hold time tesHe External shift 0 - 0 - ns
SCS deselect time tcsoe clock 3tcyept+30 - 3teyept+30 - 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:

* tcvep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see 8. Block Diagram in this data sheet.

» About CSSU, CSHD, CSDS, serial chip select timing operating clock, see FM4 Family Peripheral Manual Main part
(MN709-00001).

* When the external load capacitance C, = 30 pF.
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=7 CYPRESS MBO9B560R Series

PERFORM

High-speed Synchronous Serial (SPI =0, SCINV = 0)
(Vee = 2.7V 10 5.5V, Vss = 0V)

Pin . Vce <4.5V Vce 2 4.5V .
Parameter Symbol N Conditions - - Unit
ame Min Max Min Max
Serial clock cycle time tscyc SCKx Atevep - Atevep - ns
. SCKX,
SCK|—SOT delay time tsLowi SOTx -10 +10 -10 +10 ns
Internal shift 14
SIN—SCKf tysi SCKx, clock operation ) 125 ) ns
setup time SINX 12.5* '
. SCKX,
SCKT—’S'N hold time tsHixi SINX 5 - 5 - ns
Serial clock "L" pulse width tsishH SCKx 2tcyep— 5 - 2teyep — 5 - ns
Serial clock "H" pulse width tshsL SCKx tevep + 10 - teyep + 10 - ns
. SCKX,
SCKL—’SOT delay time tsLove SOTx - 15 - 15 ns
External shift
SIN—-SCK? t SCKX, clock operation 5 5 N
setup time IVSHE SINX ) ) s
SCKXx,
SCKT"SIN hold time tsHixe 5 - 5 - ns
SINX
SCK falling time tF SCKx - 5 - 5 ns
SCK rising time tR SCKXx - 5 - 5 ns
Notes:

» The above characteristics apply to CLK synchronous mode.

* tcvep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see 8. Block 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. = 30 pF. (For *, when C_ = 10 pF)
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=7 CYPRESS MB9B560R Series

PERFORM

High-speed Synchronous Serial (SPI =0, SCINV = 1)
(Vee = 2.7V 10 5.5V, Vss = 0V)

Pin . Vee <45V Vec24.5V i
Parameter Symbol N Conditions - - Unit
ame Min Max Min Max
Serial clock cycle time tscyc SCKx 4teyep - 4teyep - ns
SCK 1 —SOT delay time tsrow :gﬁx -10 +10 -10 +10 ns
X Internal shift
SIN—SCK | SCKx clock operation 14
setup time trvsu SINX 12.5% i 125 i ns
SCK | —SIN hold time tom gﬁ\:ix 5 - 5 - ns
Serial clock "L" pulse width tsLsH SCKx 2tcyep —5 - 2tcyep —5 - ns
Serial clock "H" pulse width tshsL SCKx teyep + 10 - teyep + 10 - ns
SCK T —SOT delay time tshove 28? - 15 - 15 ns
X External shift
SIN—SCK | SCKx clock operation
setup time bvsie SINX 5 i 5 i ns
SCK | —SIN hold time toue gﬁ\:ix 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.

* tcvep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see 8. Block Diagram in this data sheet.

» These characteristics only guarantee the following pins.

* No chip select: SIN4_1, SOT4_1, SCK4_1

» Chipselect:  SIN6_1, SOT6_1, SCK6_1, SCS6_1

» When the external load capacitance C, = 30 pF. (For *, when C, = 10 pF)
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PERFORM

High-speed Synchronous Serial (SPI =1, SCINV = 0)
(Vee = 2.7V 10 5.5V, Vss = 0V)

Pin . Vee <45V Vee 2 45V .
Parameter Symbol N Conditions - - Unit
ame Min Max Min Max
Serial clock cycle time tscve SCKx Atcyep - Atcyep - ns
. SCKX,
SCK1—SOT delay time tsHowi SOTx -10 +10 -10 +10 ns
SIN>SCK| SCKX, Internal shift 14
. tivsui - - 12.5 - ns
setup time SINX clock operation | 125+
. SCKX,
SCK,L—’S'N hold time tsuxi SINX 5 - 5 - ns
. SCKX,
SOT—>SCK,L delay time tsovi SOTx ztcycp -10 - 2tcycp -10 - ns
Serial clock "L" pulse width tsLsH SCKXx 2tcyep — 5 - 2tcyep — 5 - ns
Serial clock "H" pulse width tshsL SCKx teyep + 10 - teyep + 10 - ns
SCK1—SOT delay time tsHove 28? - 15 - 15 ns
X External shift
SIN->SCK| : SCKx, clock operation : ) . ] .
setup time VSLE SINX
. SCKX,
SCK|—SIN hold time tsuixe 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.

* tcvep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see 8. Block 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, = 30 pF. (For *, when C_ = 10 pF)
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PERFORM

High-speed Synchronous Serial (SPI =1, SCINV = 1)
(Vee = 2.7V 10 5.5V, Vss = 0V)

. . Vee <45V Vee245V i
Parameter Symbol | Pin Name | Conditions - - Unit
Min Max Min Max
Internal shift clock operation | tscvc SCKx Atcyep - Atcyep - ns
. SCKX,
SCK | —=SOT delay time tsiovt SOTx -10 +10 -10 +10 ns
SIN—SCK 1 SCKx, Internal shift 14
setup time vk SINX clock . . 12.5 ) ns
P operation 125
. SCKX,
SCK T —SIN hold time tsixi SINK 5 - 5 - ns
. SCKX,
SOT—SCK T delay time tsovhi SOTx 2teyep— 10 - 2teyep — 10 - ns
Serial clock "L" pulse width tsLsH SCKx 2tcyep — 5 - 2tcyep — 5 - ns
Serial clock "H" pulse width tshsL SCKx teyep + 10 - teyep + 10 - ns
. SCKX,
SCK | —SOT delay time tsiove SOTx External shift | - 15 - 15 ns
clock
SIN—SCK 1 SCKX, operation
setup time bushe SINX 5 ) 5 i ns
. SCKX,
SCK 1 —SIN hold time terixe SINX 5 - 5 - 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.

* tcvep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see 8. Block 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, = 30 pF. (For *, when C_ = 10 pF)
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PERFORM

MB9B560R Series

When Using High-speed Synchronous Serial Chip Select (SPI =1, SCINV =0, MS=0, CSLVL=1)

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

" Vec <45V Vec24.5V )
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS|—SCK|setup time tessi (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
SCK1—SCS1 hold time tesm Internal shift (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
clock operation
) (*3)-20 (*3)+20 (*3)-20 (*3)+20
I

SCS deselect time tesoi +Stever +Steyep +Stever +Steyep ns
SCSL"SCKlSetUp time tcsse 3teyeptlb - 3teycpt15 - ns
SCKT—’SCST hold time tcsHe 0 - 0 - ns

. External shift
SCS deselect time tcsoe clock operation 3tcycp+15 - 3tcycp+15 - ns
SCS|—SOT delay time tose - 25 - 25 ns
SCS1—SOT delay time toee 0 - 0 - ns

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

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

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

Notes:

* tevep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see 8. Block Diagram in this data sheet.

» About CSSU, CSHD, CSDS, serial chip select timing operating clock, see FM4 Family Peripheral Manual.
» When the external load capacitance C, = 30 pF.
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*# CYPRESS MBO9B560R Series

PERFORM

When Using High-speed Synchronous Serial Chip Select (SPI =1, SCINV = 1, MS=0, CSLVL=1)
(Vee = 2.7V 10 5.5V, Vss = 0V)

. Vec <45V Vec24.5V )
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS|—SCK1setup time tessi (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
Internal shift
SCK|—SCS1 hold time tesh clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
) operation (*3)-20 (*3)+20 (*3)-20 (*3)+20
|
SCS deselect time tesoi +Stever +Steyep +Stever +Steyep ns
SCSL"SCKTSetUp time tesse 3teyeptlb - 3teycpt15 - ns
SCK,L—’SCST hold time tcsHE External shift 0 - 0 - ns
SCS deselect time tcsoe clock 3tcycp+15 - 3tcycp+15 - ns
SCS|—SOT delay time tose operation - 25 . 25 ns
SCS1—SOT delay time toee 0 - 0 - ns

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

Notes:

* tevep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see 8. Block Diagram in this data sheet.

» About CSSU, CSHD, CSDS, serial chip select timing operating clock, see FM4 Family Peripheral Manual Main part
(MN709-00001).

* When the external load capacitance C. = 30 pF.
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PERFORM

MB9B560R Series

When Using High-speed Synchronous Serial Chip Select (SPI =1, SCINV =0, MS=0, CSLVL=0)

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

. Vec <45V Vec24.5V .
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS1—SCK|setup time tessi (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
Internal shift
SCK1—SCS| hold time tesi clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
) operation (*3)-20 (*3)+20 (*3)-20 (*3)+20

SCSsd lect ti t

eselect time CcSsDI - +5teyep +5teyep +5tevep ns
SCSTHSCKlSGtUp time tesse 3tcycp+15 - 3tcycp+15 - ns
SCK1—SCS| hold time tesHe External shift 0 - 0 - ns
SCS deselect time tcsoe clock 3teyeptlb - 3teyept15 - ns
SCS1—SOT delay time tose operation - 25 ; 25 ns
SCS|—SOT delay time toee 0 - 0 - ns

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

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

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

Notes:

* tcvep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see 8. Block Diagram in this data sheet.

» About CSSU, CSHD, CSDS, serial chip select timing operating clock, see FM4 Family Peripheral Manual Main part

(MN709-00001).

* When the external load capacitance C, = 30 pF.
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*# CYPRESS MBO9B560R Series

PERFORM

When Using High-speed Synchronous Serial Chip Select (SPI =1, SCINV =1, MS=0, CSLVL=0)
(Vee = 2.7V 10 5.5V, Vss = 0V)

. Vec <45V Vec24.5V )
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS1—SCK1setup time tessi (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
Internal shift
SCK|—SCS| hold time teshi clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
) operation (*3)-20 (*3)+20 (*3)-20 (*3)+20

SCSsd lect ti t

eselecttime sl +5tcvep +5tcver +5tcvep +5tcver ns
SCSTHSCKTSGtUp time tesse 3teyept15 - 3teyept15 - ns
SCK|—SCS| hold time tesHe External shift 0 - 0 - ns
SCS deselect time tcsoe clock 3teyept15 - 3tcyept15 - 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:

* tcvep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see 8. Block Diagram in this data sheet.

» About CSSU, CSHD, CSDS, serial chip select timing operating clock, see FM4 Family Peripheral Manual Main part
(MN709-00001).

* When the external load capacitance C, = 30 pF.
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A

o ) Y

fcss

S S L
SRR N S

% ‘tCSDE‘
4] tcsHE .

A
A

tcsse
SCK SS
input
toee
soT >
5P R Y

A
A

tbse
SOT <

o Y
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External Clock (EXT = 1): when in Asynchronous Mode Only
(Vee = 2.7V 10 5.5V, Vss = 0V)

Parameter Symbol Condition - Value Unit Remarks
Min Max
Serial clock "L" pulse width tsisn teyep + 10 - ns
Serial clock "H" pulse width tsmsL _ teyep + 10 - ns
SCK falling time tF CL=30pF 17 5 ns
SCK rising time tR - 5 ns
tR tF
—> tsHsL «— tsLsh —>
Vin Vin Vin
SCK Vi Vi Vi
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12.4.13 External Input Timing

MB9B560R Series

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

Parameter | Symbol Pin Name Conditions - Value Unit Remarks
Min Max
ADTG A/D converter trigger input
- 2tevee*! - ns
FRCKXx Free-run timer input clock
Input pulse tine, ICxx Input capture
width Ui DTTIxX - 2teyep* - ns Waveform generator
INTOO to INT31, 2toycp + 100%" | - ns External interrupt,
NMIX i 500** - ns NMI
WKUPXx - 500% - ns 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 8. Block

Diagram in this data sheet.

*2: When in Stop mode, in timer mode.
*3: When in deep standby RTC mode, in Deep Standby Stop mode.

tINH

tINL

<
&
__7%____\'_____
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12.4.14 Quadrature Position/Revolution Counter Timing

MB9B560R Series

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

. Val .
Parameter Symbol Conditions - aue Unit
Min Max
AIN pin H width tanL -
AIN pln L width talL -
BIN pin H width tarL -
BIN pln L width teLL -
BIN rising time from t PC_Mode2 or PC_Mode3
AIN pin H level AUBU - -
AIN falling time from
BIN pin H level tsuaD PC_Mode2 or PC_Mode3
BIN falling time from
AIN pin L level tapep PC_Mode2 or PC_Mode3
AIN rising time from
BIN pin L level tspau PC_Mode2 or PC_Mode3
AIN rising time from . )
BIN pin H level tauau PC_Mode2 or PC_Mode3 2teyver ns
BIN falling time from
AIN pin H level tausp PC_Mode2 or PC_Mode3
AIN falling time from
BIN pin L level tspAD PC_Mode2 or PC_Mode3
BIN rising time from
AIN pin L level tapsu PC_Mode2 or 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 level tzaee QCRICGSC=1
Determined ZIN level from AIN/BIN rising . _
and falling time tasez QCR:CGSC =1

*: tevep 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 8. Block Diagram in this data

sheet.

tAHL

tALL

A 4

AIN

tauBu

BIN

A 4

tBUAD

tBDAU

Document Number: 002-04864 Rev.*A

Page 135 of 169



MB9B560R Series

PERFORM

tBHL tBLL
< > <
BIN
< > < g —> >
tBUAU tAuBD tBDAD tADBU

AIN

< > <
tAHL tALL
. Lt
tzr

ZIN

ZIN

AIN/BIN
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12.4.15 I°C Timing

Typical Mode, High-speed Mode

MB9B560R Series

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

. Typical Mod High-speed Mode .
Parameter Symbo Conditions yb & gn-sp Unit Remarks
| Min Max Min Max
SCL clock frequency FscL 0 100 0 400 kHz
(Repeated) START condition
hold time thpsTa 4.0 - 0.6 - VS
SDA | —» SCL |
SCL clock "L" width tLow 4.7 - 1.3 - us
SCL clock "H" width thicH 4.0 - 0.6 - us
(Repeated) START condition
setup time tsusta 4.7 - 0.6 - us
SCLt —>SDA | CL=30pF,
Data hold time R = (Vp/lo)* 42 3
scL l R SDAl 1 thopaT 0 3.45 0 0.9 us
Data setup time
SDAl 15 SCL 1 tsupar 250 - 100 - ns
STOP condition setup time
SCL 1 — SDA 1 tsusto 4.0 - 0.6 - HS
Bus free time between
"STOP condition" and teur 4.7 - 1.3 - us
"START condition"
2 MHz < - “
toyep<d0 MHz 2tevep 2tevep ns
40 MHz < ] ]
toyep<60 MHz Atcyep - Atcyep - ns
60 MHz < . 4
teyep<80 MHzZ 6tcvcp*4 - 6tcvep - ns
<
80 MHz = 8tCYCP*4 - 8tCYCP*4 - ns
. . teyep<100 MHz
Noise filter tsp *5
100 MHz = 10t 4 ) 10t o4 ) n
toyep<120 MHz CYCP CYCP S
120 MHz < “ N
toyep<140 MHz 12tcyep 12tcvep ns
140 MHz < ] ]
tevep<160 MHzZ 14teyee - 14tcyer - ns
160 MHz < “ -
tevep<180 MHzZ 16tcyep 16tevep ns

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

*2: The maximum tuppaT 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 tsupat 2 250 ns.

*4: tcyep is the APB bus clock cycle time.

About the APB bus number that I1°C is connected to, see "8. Block 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+)

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

Fast Mode Plus
Parameter Symbol Conditions (Fm+)*6 Unit Remarks
Min Max
SCL clock frequency FscL 0 1000 kHz
(Repeated) START condition hold time )
SDA | — SCL | thosTA 0.26 bs
SCL clock "L" width tLow 0.5 - us
SCL clock "H" width thicH 0.26 - ys
SCL clock frequency tsusTa 0.26 - ys
(Repeated) START condition hold time fiooar C.= 30 pF, 0 0.45%2 %3 us
SDA | —»SCL | R = (Vpllo)*
Data setup time i ot 50 ) ns
SDA | 1 — SCL 1 SUDAT
STOP condition setup time
SCL 1 — SDA 1 tsusto 0.26 - HS
Bus free time between
"STOP condition" and tsur 0.5 - us
"START condition”
60 MHz < <4
tcycp<80 MHz 6 tever ) ns
80 MHz < "
teycp<100 MHz Blever ) ns
100 MHz < 4
10 teycp® - ns
. ) tcycp<120 MHz %
Noise filter tsp 120 MHz < I ] N 5
tevep<140 MHz cver
140 MHz < »
toyep<160 MHz 14 tover - ns
160 MHz < ]
tcycp<180 MHz 16 tevep ns
*1: R and C. represent the pull-up resistance and load capacitance of the SCL and SDA lines, respectively. Vp indicates the power

*2:
*3:

*4:

*5:

*6

supply voltage of the pull-up resistance and lo, indicates Vo, guaranteed current.
The maximum tuppar must satisfy that it does not extend at least L period (t.ow) of device's SCL signal.

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 "tsupat 2 250 ns".

teyep is the APB bus clock cycle time.
About the APB bus number that I1°C is connected to, see 8. Block Diagram in this data sheet.
To use fast mode plus (Fm+), set the peripheral bus clock at 64 MHz or more.

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

: When using fast mode plus (Fm+), set the 1/O pin to the mode corresponding to I°C Fm+ in the EPFR register. See CHAPTER

12: 1/0 Port in FM4 Family Peripheral Manual Main part (MN709-00001) for the details.
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A S aun T s
sbA @ |—yV—- Rl
o tsunar tsusta o
R /_Jv_ r
SCL | b el T o e
e . —» [
tHpsTA thopar  theH tHosta tsp tsusto

12.4.16 SD Card Interface Timing

Default-Speed Mode

B Clock CLK (All values are referred to Viy and Vi)
(Vcc = 2.7V t0 3.6V, Vss = OV)

Parameter Symbo Pin Name Conditions - Value Remarks
| Min Max
Clock frequency Data Transfer Mode fep S CLK 0 16 MHz
Clock frequency ldentification Mode fob S CLK CCaro < 10 pF 0*/100 400 kHz
Clock low time twL S CLK (1 card) 10 - ns
Clock high time twh S CLK 10 - ns
Clock rising time trn S _CLK - 10 ns
Clock falling time true S CLK - 10 ns

*. 0 Hz means to stop the clock. The given minimum frequency range is for cases were continues clock is
required.

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

Parameter Symbo Pin Name Conditions - Value Remarks
| Min Max
) S _CMD,
Input set-up time tisu S DATA30 Cearo < 10 pF 5 - ns
Input hold time ti Ssﬁi'll\'AA%"O (1 card) 5 ; ns

M Card Outputs CMD, DAT (referenced to Clock CLK)

Parameter Symbo Pin Name Conditions - Value Remarks
| Min Max
Output Delay time during Data t S CMD, 0 29 ns
Transfer Mode obLY S _DATA3:0 Ccaro < 40 pF
Output Delay time durinn S _CMD, (1 card)
Identification Mode tooLy S _DATA3:0 0 50 ns
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P twe o twh R
S _CLK ViH LX —+ Vin — Viy
(SD Clock) - Vi N
trHe b —
> tisu < tim
S_CMD, ViH ViH
S_DATA3:.0
(Card Input) Vi Vi _
tobLy(Max) toow(n@
S_CMD, Vo Vor
S _DATA3.0
- Vo|_ 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
B Clock CLK (All values are referred to V4 and Vi)

MB9B560R Series

(Vcc =2.7V to 36V, Vss = OV)

Parameter Symbol Pin Name Conditions - Value Remarks
Min Max
Clock frequency Data Transfer Mode fep S CLK 0 32 MHz
Clock low time twe S_CLK Cecaro =10 pF 7 - ns
Clock high time twh S_CLK (1 card) 7 - ns
Clock rising time trin S CLK - 3 ns
Clock falling time true S CLK - 3 ns
B 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 Cenro < 10 pF 8 - ns
. S_CMD, (1 card)
Input hold time tin S DATA3:0 2 - ns
M Card Outputs CMD, DAT (referenced to Clock CLK)
Parameter Symbol Pin Name Conditions - Value Remarks
Min Max
Output Delay time during Data Transfer ¢ S_CMD, CL<40pF ) 29 ns
Mode opLY S_DATA3:0 (1 card)
) S_CMD, C.215pF ]
Output Hold time ton S DATA3:0 (1 card) 25 ns
Total System capacitance for each line* C, - 1 card - 40 pF

*: In order to satisfy severe timing, host shall drive only one card.

P twi L twH -
S CLe 50%Vee ™ ~ VM s006vee FV'H
(SDClock) /| e | ViL ViL |/ o

¢ tisu > tiH
S CMD, i,
S DATA3:.0
(Card Input) Vie Vi

tobLy(Max) | toHMin)
<« > — 5
S CMD, Vor Vo
S_DATA3:0 VoL Vo,
(Card Output)
High-Speed Mode

Notes:

* The Card Input corresponds to the Host Output and the Card Output corresponds to the Host Input because this model is the

Host.

* In high-speed mode, set the Clock frequency (fpp) and the AHB Bus Clock frequency to the same values.
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12.4.17 ETM Timing

MB9B560R Series

(Vcc =2.7V to 55V, Vss = OV)

; L Value .
Parameter Symbol Pin Name Conditions Min Max Unit Remarks
Vec 245V 2 9
TRACECLK, cc
petahold e TRACED[3:0] | v <45V 2 15 ns
TRACECLK Vec24.5V - 50 MHz
frequenc 1/ treace
a Y Vec <45V - 32 MHz
TRACECLK
TRACECLK ‘ Vec245V 20 - ns
-TRACE
clock cycle Vee <45V 31.25 - ns
Note:

* When the external load capacitance C = 30 pF.

tove

! tmrace
e >
| |
|
Vo
|
| |
| |
1 termn 1 termn
| |
H““P: |
|
|
|

| | VOH
TRACEDI[3:0] ! VoL
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12.4.18 JTAG Timing

MB9B560R Series

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

. . Val .
Parameter Symbol Pin Name Conditions - aue Unit Remarks
Min Max
TMS, TDI setup ti t TCK, Vo245V 15
, setup time - ns
P ITAGS T™S, TDI Ve <45V
. TCK, Vec24.5V
TMS, TDI hold time t 15 - ns
JTAGH TMS, TDI Vee <45V
. TCK Vec24.5V - 25
TDO delay time t ' ns
Y hep TDO Ve <45V - 45
Note:
* When the external load capacitance C = 30 pF.
l l
| |
~\ | VOH/?
TCK Voo ) !
I I
| |
: | tITAGS : tITAGH 1
! L S |
| |
: “~Von 1 Vou—
TMS/TDI ! Moo | Vo
: 1 : :
| | ! |
I
\ tiraco |
:ﬂ—bl
I
| “Von
TDO | VoL
! 1
! 1
I '

Document Number: 002-04864 Rev.*A Page 143 of 169



=7 CYPRESS

PERFORM

12.5 12-bit A/D Converter

Electrical Characteristics for the A/D Converter

MB9B560R Series

(Vcc = AVCC =2.7V to 5.5V, Vss = AVSS =AVRL = OV)

. Value .
Parameter Symbol Pin Name - Unit Remarks
Min Typ Max
Resolution - - - - 12 bit
Integral Nonlinearity - - -4.5 - +4.5 LSB
Differential Nonlinearity - - -2.5 - +2.5 LSB AVRH =
Zero transition voltage Vot ANOO to AN23 | -15 - +15 mV 27Vto55V
Full-scale transition voltage Vest ANOO to AN23 | AVRH - 15 - AVRH + 15 mV
Conversion time - - 0.5+ - - us AVcc2 4.5V
o *2 - AVcc 2 4.5V
Sampling time Ts - 10 ys
*2 - AVce < 4.5V
s 25 - 1000 AVcc 2 4.5V
Compare clock cycle* Teck - ns
50 - 1000 AVce < 4.5V
State t_ransmon_tlme to Tstt ) 1.0 ) ) us
operation permission
Power supply current (analog ) AVCC - 0.69 0.92 mA A/D 1 unit operation
+ digital) - 1.0 18 MA When A/D stop
Reference power supply 11 1.97 mA A/D 1unit operation
current - AVRH - AVRH=5.5V
(between AVRH and AVSS) 0.3 6.3 MA When A/D stop
Analog input capacity Can - - - 12.05 pF
. . 1.2 AVcc 245V
Anal t t R - - - kQ
nalog input resistance AIN 18 AVee <45V
Interchannel disparity - - - - 4 LSB
Analog port input current - ANOO to AN23 | - - 5 HA
Analog input voltage - ANOO to AN23 | AVss - AVRH
4.5 - AVce Teck <50 ns
Reference voltage - AVRH 57 ; AVee Teok > 50 s

*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: 150 ns, the value of compare time: 350 ns
(AVce 2 4.5 V). Ensure that it satisfies the value of sampling time (Ts) and compare clock cycle (Tcck). For setting** of sampling
time and compare clock cycle, see CHAPTER 1-1: A/D Converter in FM4 Family Peripheral Manual Analog macro part
(MN709-00001). 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 8. Block Diagram in this

data sheet.
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MB9B560R Series

ANOO to AN23

Comparator

. xt Analog input pin Al
Analog signal

source

Cain

(Equation 1) Ts = (Ran + Rext ) x Can %X 9
Ts : Sampling time
Ran : Input resistance of A/ID = 1.2kQ at 4.5V <AVcc <55V
Input resistance of A/ID = 1.8kQ at 2.7V <AVcc < 4.5V
Cain : Input capacity of A/D = 12.05pF at 2.7 V < AVcc < 5.5V
Rext : Output impedance of external circuit

(Equation 2) Tc = Tcck x 14
Tc : Compare time
Teck : Compare clock cycle
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Definition of 12-bit A/D Converter Terms
Analog variation that is recognized by an A/D converter.

* Resolution:

* Integral Nonlinearity:

« Differential Nonlinearity:

MB9B560R Series

Deviation of the line between the zero-transition point (0bO00000000000 «— 0b000000000001)

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

characteristics.

1LSB.

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

Integral Nonlinearity

Differential Nonlinearity

1LSB =

Differential Nonlinearity of digital output N =

VEst - Vz1
4094

N: A/D converter digital output value.
Vzt: Voltage at which the digital output changes from 0x000 to 0x001.

Vest: Voltage at which the digital output changes from OxFFE to OXFFF.
Vnr: Voltage at which the digital output changes from Ox(N — 1) to OxN.

OXFFFT
Actual conversion _
OXFFET Ccharacteristics Ox(N+1)t Actual conversion
{1 LSB(N-1) + Vz1} characteristics
OXFFD+ ;
! VEsT .
V\ Ideal characteristics
! (Actually- - OxN—
g_ | i measured | 2
5 : value) 5
S 0x004- ; + VNt o I -
T i ! (Actually-measured i)
A 0x003 . value) Sox(N-1)+ Vinenyr
5 \Actual conversion 5 [ (Actually-measured
! ! value
0x002— ' characteristics | Vnr )
Ideal characteristics (Actually-measured
0x001+ 0x(N-2) ‘ value)
/ Vzr (Actually-measured value) Actual conversion characteristics
AVss AVRH AVss AVRH
Analog input Analog input
Integral Nonlinearity of digital output N = Vit - {1LSB x (N - 1) + Vzr} [LSB]

1LSB

V(N +1) T- VNT
1LSB

-1[LSB]
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12.6 12-bit D/A Converter

Electrical Characteristics for the D/A Converter
(Vcc = AVee = 2.7V t0 5.5V, Vss = AVss = 0V)

Parameter Symbol | Pin Name - Value Unit Remarks
Min Typ Max
Resolution - - - 12 bit
Conversion time tc20 0.56 0.69 0.81 ys Load 20 pF
tc100 2.79 3.42 4.06 ys Load 100 pF
Integral Nonlinearity* INL -16 - +16 LSB
Differential Nonlinearity* DNL DAX -0.98 - +1.5 LSB
- - 10.0 mV When setting 0x000
Output voltage offset Vore -20.0 - +1.4 mV When setting OxFFF
. 3.10 3.80 4.50 kQ D/A operation
Analog output impedance | Ro 50 § N MO When D/A stop
IDDA 260 330 410 PA D/A 1unit operation AVcc=3.3 V
Power supply current* AVCC 400 510 620 A D/A 1lunit operation AVcc=5.0 V
IDSA - - 14 uA When D/A stop

*: During no load
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12.7 USB Characteristics

MB9B560R Series

(Veec = 2.7V 10 5.5V, USBVcc = 3.0V to 3.6V, Vss = 0V)

i - Value .
Parameter Symb Pin Conditions - Unit Remarks
ol Name Min Max
Input H level voltage Vi - 2.0 giBVCC Tl *1
Input Input L level voltage Vi - Vss - 0.3 0.8 \% *1
characte
r-istics Differential input sensitivity | Vp, - 0.2 - \ *2
Different common mode Veu ) 08 25 v %0
range
Output "H" level voltage | V. External pull-down |, 4 36 Vv *3
P 9 oH resistance = 15 kQ ) )
. External pull-up .
Output "L" level voltage VoL UDPO, resistance = 1.5 kO 0.0 0.3 \Y 3
Crossover voltage Vcrs UDMO - 1.3 2.0 V *4
Rising time ter Full-Speed 4 20 ns *5
Output Falling time t Full-Speed 4 20 ns *5
characte Risi g/f lling G = :
- ising/falling time
r-istics - 9 *
ma’[ching trrEm Full Speed 90 111.11 % 5
Output impedance Zpry Full-Speed 28 44 Q *6
Rising time tir Low-Speed 75 300 ns *7
Falling time e Low-Speed 75 300 ns *7
Rising/falling time 0 .
matching tirem LOW-Speed 80 125 % 7

*1: The switching threshold voltage of Single-End-Receiver of USB 1/O buffer is set as within V,_ (Max) =
0.8V, Vi4 (Min) = 2.0 V (TTL input standard).

There are some hysteresis to lower noise sensitivity.

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

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

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

Minimum differential input

1.0

sensitivity [V]

»
hatl

T T 1
25

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

Vss and 1.5 kQ load) at High-State (Vop).
*4: The cross voltage of the external differential output signal (D + /D - ) of USB I/O buffer is within 1.3 V to 2.0 V.

Vcrs specified range

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

3 State Enable __.i

Trall
Rising time Falling time
Full-speed Buffer
T Rs=27Q
TxD+ — AN, 1
i ( Yoo C.=50pF
i | /77;
: 1 Rs=27Q
™o Wy

CL=50pF
x 7
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*6: USB Full-speed connection is performed via twist pair cable shield with 90 Q + 15% characteristic impedance (Differential Mode).
USB standard defines that output impedance of USB driver must be in range from 28 Q to 44 Q. So, discrete series resistor (Rs)

addition is defined in order to satisfy the above definition and keep balance.
When using this USB /O, use it with 25 Q to 30 Q (recommendation value 27 Q) Series resistor Rs.

Full-speed Buffer

7" Rs
© 280 to 44Q Equiv. Imped.
(Y

TxD+

™D — 280 to 44Q Equiv. Imped.

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

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

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

D+

+> - > -

Trise Tfall
Rising time Falling time

See Low-Speed Load (Compliance Load) for conditions of external load.
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Low-Speed Load (Upstream Port Load) - Reference 1

Low-speed Buffer

i i Rs=27Q

TXD+ — s

L
Q deé /; C. = 50pF to 150pF
TXD- __ |
Tlo 1
3-State Enable ——q de§7 /;

C. = 50pF to 150pF

Rpd=15kQ
Low-Speed Load (Downstream Port Load) - Reference 2
Low-speed Buffer
LT Rs=270)
XD+ —| LA, 1 VTERM

! 9 | CL =200pF to

. ,/I 600pF Rpu

: i Rs=270Q

™D A T
CL=200pFto  Rpu=1.5kQ
3-State Enable %J ; /I 600pF VTERM=3 6V
Low-Speed Load (Compliance Load)
Low-speed Buffer
T LX)
XD+ — AN
i 9 C. = 200pF to 450pF
: : /]/;
! + Rs=270Q
TD- —\A 1
: C. = 200pF to 450pF
3 State Enable __-.—Q | PR P
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12.8 Low-Voltage Detection Characteristics

12.8.1 Low-Voltage Detection Reset

. Value Unit Remarks
Parameter Symbol | Conditions -
Min Typ Max
Detected voltage VDL - 2.25 2.45 2.65 \Y When voltage drops
Released voltage VDH - 2.30 2.50 2.70 V When voltage rises
12.8.2 Interrupt of Low-Voltage Detection
. Value .
Parameter Symbol Conditions - Unit Remarks
Min Typ Max
Detected voltage VDL SVHI = 00111 2.58 2.8 3.02 \Y When voltage drops
Released voltage VDH - 2.67 2.9 3.13 \ When voltage rises
Detected voltage VDL 2.76 3.0 3.24 \Y When voltage drops
votag SVHI = 00100 d° crop
Released voltage VDH 2.85 3.1 3.34 \Y When voltage rises
Detected volt VDL 2,94 3.2 3.45 \ When voltage drops
crected votage SVHI = 01100 9 - P
Released voltage VDH 3.04 3.3 3.56 \Y When voltage rises
Detected voltage VDL 3.31 3.6 3.88 Y When voltage drops
SVHI = 01111 -
Released voltage VDH 3.40 3.7 3.99 V When voltage rises
Detected voltage VDL 3.40 3.7 3.99 \% When voltage drops
SVHI = 01110 -
Released voltage VDH 3.50 3.8 4.10 \% When voltage rises
Detected volta VDL 3.68 4.0 4.32 \Y When voltage drops
vorage SVHI = 01001 votage crop
Released voltage VDH 3.77 4.1 4.42 Vv When voltage rises
Detected voltage VDL 3.77 4.1 4.42 \% When voltage drops
vorag SVHI = 01000 g% crop
Released voltage VDH 3.86 4.2 4.53 \Y When voltage rises
Detected voltage VDL 3.86 4.2 4.53 \ When voltage dro
yorag SVHI = 11000 g° ore
Released voltage VDH 3.96 4.3 4.64 \Y When voltage rises
LVD stabilization wait time | Tiow - - - 4480:( us
tevep

*: tevep indicates the APB2 bus clock cycle time.
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12.9 MainFlash Memory Write/Erase Characteristics
(Vcc =2.7Vto 55V)

Parameter - Value Unit Remarks
Min Typ Max

Sector erase Large Sector 0.7 3.7 . ) .

- - S Includes write time prior to internal erase
time Small Sector 0.3 1.1

Half word Zv:rllé% ?/rﬁfss 100

(16-bit) - - 12 ys 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) .

12.10WorkFlash Memory Write/Erase Characteristics
(Vcc =2.7Vto 5.5V)

Value .
Parameter - ni Remark

aramete Min Typ Max Unit emarks
Sector erase time - 0.3 15 S Includes write time prior to internal erase
Ha}lf w_ord (16-bit - 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*

*: 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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12.11Standby Recovery Time

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

Recovery Count Time
(Vcc =2.7Vto 5.5V, Vss = OV)

Value ]
Parameter Symbol 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 ys
Sub timer mode 896 1136 us
RTC mode
stop mode Ticnt
(High-speed CR /Main/PLL run mode 316 540 HS
return)
RTC mode
stop mode 270 480
(Low-speed CR/sub run mode return)
Deep _standby RTC mode with RAM 365 667 us wnhogt RAM
retention retention
Deep _standby stop mode with RAM 365 667 us with RAM
retention 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

|

.

! Ticnt

Interrupt factor
clear by CPU
CPU
Operation Start

*: External interrupt is set to detecting fall edge.
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Example of Standby Recovery Operation (when in Internal Resource Interrupt Recovery*)

Internal
Resource INT

Interrupt factor

Active
accept

|

P

| Ti |

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

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

Notes:

 The return factor is different in each Low-Power consumption modes.
See CHAPTER 6: Low Power Consumption Mode and Operations of Standby Modes in FM4 Family Peripheral Manual Main
part (MN709-00001).

* When interrupt recoveries, the operation mode that CPU recoveries depends on the state before the Low-Power consumption
mode ftransition. See CHAPTER 6: Low Power Consumption Mode in FM4 Family Peripheral Manual Main part
(MN709-00001).
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12.11.2 Recovery Cause: Reset
The time from reset release to the program operation start is shown.

Recovery Count Time
(Vcc =2.7Vto 5.5V, Vss = OV)

Value )
Parameter Symbol Unit Remarks
Typ Max*
Sleep mode 155 266 us
High-speed CR timer mode
Main timer mode 155 266 us
PLL timer mode
Low-speed CR timer mode 315 567 us
Sub timer mode Trent 315 567 us
RTC mode
Stop mode 315 567 HS
s without RAM
Deep standby RTC mode with RAM retention 336 667 H retention
Deep standby stop mode with RAM retention s with RAM
H retention
*: The maximum value depends on the built-in CR accuracy.
Example of Standby Recovery Operation (when in INITX Recovery)
| |
INITX
D
< |
I I I
I D)) I I
C i
Internal RST RST Active | Release
|
| | |
I P
I : Trent :
| |
|
|
|
|
CPU
. Start
Operation
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Example of Standby Recovery Operation (when in Internal Resource Reset Recovery?*)

Internal
Resource RST

Internal RST RST Active Release

Trent

CPU

. Start
Operation a

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

Notes:

* The return factor is different in each Low-Power consumption modes.

See CHAPTER 6: Low Power Consumption Mode and Operations of Standby Modes in FM4 Family Peripheral Manual Main
part (MN709-00001).

» The time during the power-on reset/low-voltage detection reset is excluded to the recovery source. See (6) Power-on Reset
Timing in 12.4 AC Characteristics in 12. Electrical 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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13.0rdering Information

MB9B560R Series

Part Number Flash RAM Package
MB9BF568MPMC-G-JINE2 | 1 MB 128 KB . . .
MBOBF567MPMC-G-INE2 768 KB 96 KB (F)F"';STIEOPLEAZ%(O'S mm pitch), 80 pin
MB9BF566MPMC-G-JNE2 | 512 KB 64 KB
MB9BF568MPMC1-G-JNE2 | 1 MB 128 KB . . .
MB9BF567MPMC1-G-JNE2 | 768 KB 96 KB (F;:":‘,S‘thop"_aiz)(o'% mm pitch), 80 pin
MB9BF566MPMC1-G-JNE2 | 512 KB 64 KB
MB9BF568NPMC-G-JNE2 1MB 128 KB . . .
MB9BF567NPMC-G-JNE2 768 KB 96 KB (P,:I,isTtﬁooLpQ_,;Zfé)o -5 mm pitch), 100 pin
MB9OBF566NPMC-G-JNE2 512 KB 64 KB
MB9BF568RPMC-G-JNE2 1MB 128 KB . . .
MB9BF567RPMC-G-JNE2 768 KB 96 KB FF';‘:‘,S;IEZOLPQ_;:;)O -5 mm pitch), 120 pin
MB9BF566RPMC-G-JNE2 512 KB 64 KB
MB9BF568NBGL-GEL 1MB 128 KB . . .
MBOBF567NBGL-GE1 768 KB 96 KB (F:Z;S:.cn;:_ ?A%/;)(O'S mm pitch), 112 pin
MB9BF566NBGL-GE1 512 KB 64 KB
MB9BF568RBGL-GEL 1MB 128 KB
MB9BF567RBGL-GEL 768 KB 96 KB Plastic - PFBGA (0.5 mm pitch), 144 pin
MB9BF566RBGL-GEL 512 KB 64 KB (BGA-144P-M09)
MBOBF568FBGL-000GEL 1MB 128 KB
MB9BF568NPQC-G-INE2 1MB 128 KB

Plastic - QFP (0.65 mm pitch), 100 pin
MB9BF567NPQC-G-INE2 768 KB 96 KB (FPT-1000-M35)
MB9BF566NPQC-G-IJNE2 512 KB 64 KB
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14.Package Dimensions

120-pin plastic LQFP Lead pitch 0.50 mm
Package width x 16.0 mm x 16.0 mm
package length
Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm Max
Weight 0.88 g
(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

HHARRRRAARARARARAAAAARAARAAAAA

O O

+0.20

1.50:53 (.0597002)
(Mounting height)

| |
| |
| |
| |
| |
| |
| |
| |
| =
| |
| |
S008(003)] | ( g 1
| = |
| 0°~8; |
| Y/ ,ﬁ |
| |
| |
| |
| |
| |
| |
| |
| |

—

0.600.15
(024 .006)

INDEX

: O
WL LR LGk LR R EER LR R

0.10+0.05
(.004+.002)
(Stand off)

LEAD No. (1) M

+.002
0.50(.020) (.006"8%

922005 33 10.08(.003) @)
(009 .002) $0.08(.003) @

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 Lead pitch 0.50 mm
Package width x 14.00 mm x 14.00 mm
package length
Lead shape Gullwing
Le_ad b_end Normal bend
direction
Sealing method Plastic mold
Mounting height 1.70 mm MAX
(FPT-100P-M23) Weight 0659
100-pin plastic LQFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-100P-M23) 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

*14.000.10(.551+.004)SQ

[=[0.08(.003) |

-
Details of "A" part

|
|

|
A ‘
\ +0.20 ‘
| 1.50.g710 }
| (059003 ‘
INDEX (Mounting height) ) |

| i
| toLe |
[ 0°~8° 0.10:0.10 |
} 0.50%0.20 (:004£.004) |
LR oy )
I ! | [
i | 0.60:0.15 | 1025(010) | ,
® ‘ ‘ ©) | (.024.006) [

0.50(.020) 0.22:0.05 014540085~~~ " - ———————-—
‘ (.009+.002) €0.08(.003) ® (.006%.002)
Dimensions in mm (inches).
© 2009-2010 FUJITSU SEMICONDUCTOR LIMITED F100034S-c-3-4 Note:The values in parentheses are reference values.
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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

Code
(Reference) P-QFP100-14 x 20-0.65
(FPT-100P-M36)
100—pin plastic QFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-100P-M36) Note 2) Pins width and pins thickness include plating thickness.

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

*20.00+0.20(.787+.008)

== ==10)
 —— /T
 —— /T
=] —— [~]0.10(.004)
 ——  —
—— — 17.90+ 0.40
—— Q Q ——— (.705+.016)
[—— —T— *14.00+0.20
[ — —— (.551+.008)
 ——  —
f—— INDEX | | | = - ____
— — : Details of "A" part :
 ——  —
I I
l:l: 1 ‘ 20028 0.25(.010) !
O AR Ly TEIT
I | | (Mounting height) | |
@ ] L AN
0.32£0.05 0.17 £0.06 \ e e —
‘ " (.013+.002) $]0.13(.005) @) (007 +. 002) w LY I
| 0.80 +0.20 0.25+0.20 |
AL | (.031 +.008) (.010 +. 008) |
! : 0.88 +0.15 (Stand off) :
| (035 = 006) |
Dimensions in mm (inches).
© 2011 FUJITSU SEMICONDUCTOR LIMITED HMbF100-36Sc-1-1 Note: The valuesin parentheses are reference values.
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80-pin plastic LQFP

(FPT-80P-M37)

Lead pitch 0.50 mm
Package width 12.00 mm x 12.00 mm
package length

Lead shape Gullwing

Le_ad b_end Normal bend

direction
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Weight 04749

80-pin plastic LQFP
(FPT-80P-M37)

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.

14.00+0.20(.551+.008)SQ

*12.00+ 0.10(.472+ .004)SQ 0(.](.)4(1)56’: 06%5;5))
. +.
HAAHHAAAHAARHAAAHA A I
| L : Details of "A" part }
% Q % i %(Mounting height) i
| y |
= == | |
= = w }% |
= == e |
= = ==
i E £>]0.08(.003) } 0.50+0.20 0.10£0.05 }
= — I (:020+.008) (.004%.002) !
= = | 060015 (Stand off) |
= INDEX = | Loaao08y ]
c=lofl OFe ||
/\ N
WG EEEEEEGEE R /
@
By B9

Dimensions in mm (inches).

© 2009-2010 FUJITSU SEMICONDUCTOR LIMITED F80037S-c-1-2 Note: The values in parentheses are reference values.
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80-pin plastic LQFP

(FPT-80P-M40)

Lead pitch 0.65 mm
Package width x
package length 14.00 mm x 1400 mm

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.60 mm Max_

Code
(Reference) P-LQFP80-14 x 14-0.65

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

16.00£0.20(.630£.008)SQ

| *14.00+£0.10(.551+.004)SQ |
@
AHHAAAAAAARAAAARARAR
Q== O ==
% INDEX %
o= O = ()
HHHHHEHHEHERHAEEHEEE
0
| 0.65(.026) 0.321:0.06@ 013(006)@)

(.013£002)

& 2012 FUJITSU SEMICONDUCTOR LIMITED HMbF80-40Sc-1-1

f
aunnininnni

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.

0.14520.055
(.006£.002)

( Details of "A" part ‘

‘ 1.50£0.10
(059£.004)

RIS

[=[0.10(.004) ‘

0.25(.010)

-

0T
i Y

L

0.50+0.20 ‘
(020£.008) _0.1040.05 |
(.004+.002)

0.60£0.15 ‘
{024x.0086)

Dimensions in mm (inches).

Note: The values in parentheses are referencevalies.
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112-ball plastic FBGA Ball pitch 0.50 mm
Package width x
package: lkength 700 mm x 7.00 mm
Lead shape Ball
Sealing method Plastic mold
Mounting height 1.35 mm Max.
Weight 010g
(BGA-112P-M05)
112-ball plastic FBGA
(BGA-112P-M03)
6.00(.236)REF
7.00£0.10(.276£.004)
#[0.20(008)[S[B] B 0.50(.020)
| TYP
| CCooCOoDOOOOO0 |13
I COoOCOOoOCO0oOO0O00 |12
‘ [oleNe; OO?OO o000 M
o0 o0 |10
I OO | Q00 |9
CO0 OO0 |8
. + | 7008010  ggo(238) l Do-o-u -l e
(.276+.004) REF &6 Doo |8
[ [
o0 [OROESIN -]
‘ 0.50(.020) OO 4} G OO |4
- TYP Co0 OO0 O0C ORONE
I ' COOCOoOobooOO00 |2
[ 1
- ‘ Pooooo?ooooo
: NMLKJHGFEDCEBA
0.20(.008 INDEX
(INDEX AREA) [©0:200008)[SA] {NO BALL)
| i | % (111122:%135:%82) [ 00.05(002) B[S[A[B]
oo ooooo—/—]
0.25:0.10 1.1520.20
[0.10(.004) [S (010%.004)  (.045+.008)
(Stand off)  (Seated height)
Dimensions in mm (inches).
&1 2008-2010 FUJITSU SEMICONDUCTOR LIMITED B1120055<-2-3 Note: The values in parentheses are reference vahies.
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144-pin plastic FBGA Lead pitch 0.5 mm

Package width x T0mm x 7.0 mm

package length

Sealing method Plastic mold

Mounting height 1.3 mm MAX
Weight 011g

(BGA-144P-M09)

144-pin plastic FBGA
(BGA-144P-M09)

7.00£0.10(.276+.004) slomEalh _— 6.00(.236) .
| — P& |
‘ B OOOOOO&)OOOO‘O&) 13
‘ D] OOOOOO%OOOOOO 12
[oXSRONORORGRUNCHORORONCAONE |
8] OOOO0OOQOCOoOOOCCO |10
‘ > 5| 0000 5
D 1 o000 8
7.00£0.10
(276£.004) | 1T — 4+— ——| > [6.00(.236) 7
D 6
] 5
‘ D 4
B 3
| D 2
D 1
| L [ .
\INDEXAREA‘ M MLKJHGFEDCEBA
INDEX
(€] 0.20(.008)[S[B] | (No Ball)
144-50.30+0.10
| | | (144-20121‘004) @[00.05(.002) [ S[A[B]
l@@w@%f uLi—b’L_i—‘j_l -+ %
ti 0.08(.003)[S] 0.25:0.10 1.1540.15
(.010£.004) (.045.008)
(STAND OFF) (SEATED HEIGHT)
Dimensions in mm (inches).
@ 2010 FUJITSU SEMICONDUCTOR LIMITED HMbB 144-098¢-1-1 Note: The values in parenthesesare reference values.
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15.Major Changes

Spansion Publication Number: MB9B560R_DS709-00001

Page | Section | Change Results
Revision 1.0
- - Preliminary — Data Sheet

Deleted the following description :
The products which are described in this data sheet are placed into

! DESCRIPTION TYPE4 product categories in "FM4
Family PERIPHERAL MANUAL".
Added the following description :
3 FEATURES * The size of each endpoint is according to the follows.
[USB function] - Endpoint 0, 2 to 5 : 64bytes
- Endpoint 1 : 256bytes
Revised the following description :
FEATURES Fast mode Plus (Fm+) (Max 1000 kbps, only for ch.3 and ch.7)
4 ®Multi-function Serial Interface supported
[’C] —Fast mode Plus (Fm+) (Max 1000 kbps, only for ch.3=ch.A and
ch.7=ch.B) supported
7 ii’::-q%}:?g Added new section
9 PRODUCT LINEUP Added “Unique ID"
®Function
51,52 1/0 CIRCUIT TYPE Revised the remarks of “Type O, P, Q”
HANDLING DEVICES )
59 ®Handling when using debug pins Added new section
60 BLOCK DIAGRAM Revised the block diagram
74 ELECTRICAL CHARACTERISTICS Revised “Table for package thermal resistance and maximum
2. Recommended Operating Conditions permissible power”

* Revised the value of TBD

« Revised the unit of “ICCHD”, “ICCRD”, “ICCVBAT"
mA — pA

* Added the note to “ICCVBAT”

ELECTRICAL CHARACTERISTICS
77 to 82 3. DC Characteristics
(1) Current Rating

ELECTRICAL CHARACTERISTICS
87 4. AC Characteristics Revised the waveform chart
(2) Sub Clock Input Characteristics
ELECTRICAL CHARACTERISTICS

87 4. AC Characteristics

(3) Built-in CR OscillationCharacteristics
ELECTRICAL CHARACTERISTICS

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

 Revised the value of TBD

146 5. 12-bit A/D Converter . " . e
. Electrical Characteristics for the A/D Converter * Revised the condition of the electrical characteristics table
ELECTRICAL CHARACTERISTICS « Revised the value of TBD
149 6. 12-bit D/A Converter « Revised the condition and Remarks of the electrical
- Electrical Characteristics for the D/A Converter characteristics table
ELECTRICAL CHARACTERISTICS .
156 11. Standby Recovery Time Revised the value of TBD

(1) Recovery cause: Interrupt WKUP « Revised the table of Recovery count time

ELECTRICAL CHARACTERISTICS
158 11. Standby Recovery Time
(2) Recovery cause:Reset

* Revised the value of TBD
« Revised the table of Recovery count time
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Page | Section | Change Results
Revision 1.1
- | - | Company name and layout design change
Revision 2.0
. Added the following product.
13 Title MBOBF568F
5 2. Features Added the Voice Function
. Added the following product.
13,14 3. Product Lineup MBOBE56SE
Added the following product.
15 4. Packages MBOBE568F
) . Added the following product.
169 15. Ordering Information MBOBE568EBGL-000GEL

NOTE: Please see “Document History” about later revised information.
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Document Title: MBOB560R Series 32-Bit ARM® Cortex® - M4F, FM4 Microcontroller
Document Number: 002-04864

. Orig. of Submission e
Revision ECN Description of Change
Change Date
Migrated to Cypress and assigned document number 002-04684.
ki - TOYO 02/02/2015
No change to document contents or format.
*A 5155394 TOYO 03/03/2016 |Updated to Cypress format.
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Sales, Solutions, and Legal Information

Worldwide Sales and Design Support
Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the
office closest to you, visit us at Cypress Locations.

Products PSoC® Solutions
ARM® Cortex® Microcontrollers cypress.com/arm psoc.cypress.com/solutions
Automotive cypress.com/automotive PSoC 1| PSoC 3 |PSoC 4 | PSoC 5LP
Clocks & Buffers cypress.com/clocks Cypress Developer Community
Interface cypress.com/interface Community | Forums | Blogs | Video | Training
Lighting & Power Control cypress.com/powerpsoc .

Technical Support
Memory cypress.com/memory ey
PSoC cypress.com/psoc cypress.com/gofsupport
Touch Sensing cypress.com/touch
USB Controllers cypress.com/usb
Wireless/RF cypress.com/wireless

© Cypress Semiconductor Corporation 2014-2016. This document is the property of Cypress Semiconductor Corporation and its subsidiaries, including Spansion LLC ("Cypress"). This document,
including any software or firmware included or referenced in this document ("Software"), is owned by Cypress under the intellectual property laws and treaties of the United States and other countries
worldwide. Cypress reserves all rights under such laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other
intellectual property rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the Software, then
Cypress hereby grants you under its copyright rights in the Software, a personal, non-exclusive, nontransferable license (without the right to sublicense) (a) for Software provided in source code form,
to modify and reproduce the Software solely for use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end
users (either directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units. Cypress also grants you a personal, non-exclusive, nontransferable, license
(without the right to sublicense) under those claims of Cypress's patents that are infringed by the Software (as provided by Cypress, unmodified) to make, use, distribute, and import the Software
solely to the minimum extent that is necessary for you to exercise your rights under the copyright license granted in the previous sentence. Any other use, reproduction, modification, translation, or
compilation of the Software is prohibited.

CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Cypress reserves the right to make changes to this document without further notice. Cypress does not
assume any liability arising out of the application or use of any product or circuit described in this document. Any information provided in this document, including any sample design information or
programming code, is provided only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality and safety of any application
made of this information and any resulting product. Cypress products are not designed, intended, or authorized for use as critical components in systems designed or intended for the operation of
weapons, weapons systems, nuclear installations, life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or
hazardous substances management, or other uses where the failure of the device or system could cause personal injury, death, or property damage ("Unintended Uses"). A critical component is any
component of a device or system whose failure to perform can be reasonably expected to cause the failure of the device or system, or to affect its safety or effectiveness. Cypress is not liable, in
whole or in part, and Company shall and hereby does release Cypress from any claim, damage, or other liability arising from or related to all Unintended Uses of Cypress products. Company shall
indemnify and hold Cypress harmless from and against all claims, costs, damages, and other liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of
Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trademarks or registered trademarks of Cypress in the
United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com. Other names and brands may be claimed as property of their respective owners.

Document Number: 002-04864 Rev.*A March 3, 2016 Page 169 of 169


http://www.cypress.com/go/locations
http://www.cypress.com/products/32-bit-arm-cortex-mcus
http://www.cypress.com/applications/automotive-solutions
http://www.cypress.com/products/clocks-buffers
http://www.cypress.com/products/interface
http://www.cypress.com/products/powerpsoc-power-controllers
http://www.cypress.com/products/memory-products
http://www.cypress.com/psoc/
http://www.cypress.com/products/touch-sensing
http://www.cypress.com/products/usb-controllers
http://www.cypress.com/products/wirelessrf
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1573
http://www.cypress.com/?id=2232
http://www.cypress.com/?id=4749
http://www.cypress.com/?id=4562
http://www.cypress.com/?id=2203
http://www.cypress.com/?app=forum
http://www.cypress.com/?id=2200
http://www.cypress.com/?id=2660
http://www.cypress.com/?id=1162
http://www.cypress.com/go/support

