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MBO9B560L Series
32-Bit ARM® Cortex® -

M4F
FM4 Microcontroller

Devices in the MB9B560L 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, | ’c, LIN).

Features

32-bit ARM® Cortex®-M4F Core

M Processor version: rOpl

B Up to 160 MHz Frequency Operation
EFPU 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

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

HWMainFlash memory
O Up to 512 Kbytes

O Built-in Flash Accelerator System with 16 Kbytes trace
buffer memory

O 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.

O Security function for code protection

BWorkFlash memory
O 32 Kbytes
O 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
O Security function is shared with code protection
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[SRAM]

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.

ESRAMO: Up to 32 Kbytes
B SRAMLI1: Up to 16 Kbytes
B SRAM2: Up to 16 Kbytes

USB Interface
USB interface is composed of Function and Host.

BUSB function
0 USB2.0 Full-Speed supported
O Max 6 Endpoint supported
» Endpoint 0 is control transfer

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

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

* 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

BUSB host
O USB2.0 Full/Low-speed supported
O Bulk-transfer, interrupt-transfer and Isochronous-transfer
support
O USB Device connected/dis-connected automatically detect
O IN/OUT token handshake packet automatically
O Max 256-byte packet-length supported
O Wake-up function supported

CAN Interface (1 channel)
B Compatible with CAN Specification 2.0A/B

B Maximum transfer rate: 1 Mbps

HBuilt-in 32 message buffer

408-943-2600
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Multi-function Serial Interface (Max 6 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.
OUART

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 only)
O Supports high-speed SPI (ch.0 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,
framlng errors, and overrun errors)
mi’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.4=ch.B) supported

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

W8 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)

ETransfer mode: Block transfer/Burst transfer/Demand
transfer

B Transfer data type: bytes/half-word/word
B Transfer block count: 1 to 16
B Number of transfers: 1 to 65536

Document Number: 002-04922 Rev.*A

MBO9B560L Series

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 15 channels)
[12-bit A/D Converter]

W Successive Approximation type

B Built-in 2 units

HConversion time: 0.5 ys @ 5V

W Priority conversion available (priority at 2levels)

B Scanning conversion mode

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

DA Converter (Max 2 channels)

HR-2R type

W 12-bit resolution

Base Timer (Max 8 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/O 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.

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

B Up to 48 high-speed general-purpose 1/0O ports @ 64 pin
Package

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

Page 2 of 124
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Multi-function Timer (Max 2 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
HInput capture x 4 ch./unit

H Output compare x 6 ch./unit

B A/D activation compare x 6 ch./unit
HW\Waveform 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.

HPWM signal output function

B DC chopper waveform output function
HDead time function

HInput capture function

B A/D convertor activate function

EDTIF (Motor emergency stop) interrupt function

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.

Hinterrupt 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.

B Timer interrupt function after set time or each set time.
B Capable of rewriting the time with continuing the time count.

B | eap year automatic count is available.

Quadrature Position/Revolution Counter (QPRC) (1

channel)

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.

HThe detection edge of the three external event input pins AIN,

BIN, and ZIN is configurable.
W 16-bit position counter
M 16-bit revolution counter

HMTwo 16-bit compare registers

Document Number: 002-04922 Rev.*A
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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.

EFree-running
HPeriodic (=Reload)
EOne-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

B |nclude one non-maskable interrupt (NMI)

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

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

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

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

CCITT CRC16 and IEEE-802.3 CRC32 are supported.
BCCITT CRC16 Generator Polynomial: 0x1021
M IEEE-802.3 CRC32 Generator Polynomial: 0x04C11DB7

Page 3 of 124
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Five clock sources (2 external oscillators, 2 internal CR
oscillator, and Main PLL) that are dynamically selectable.

EMain clock: 4 MHz to 48 MHz
ESub Clock: 32.768 kHz

B High-speed internal CR Clock: 4 MHz

B ow-speed internal CR Clock: 100 kHz

B Main PLL Clock

[Resets]

HReset requests from INITX pin
HPower on reset

B Software reset

E\Watchdog timers reset

H | ow 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

Low-power Consumption Mode

Six low-power consumption modes are supported.
EMSLEEP

HTIMER

HRTC

ESTOP

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

HDeep standby stop (selectable from with/without RAM
retention)

Document Number: 002-04922 Rev.*A
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VBAT

The consumption power during the RTC operation can be
reduced by supplying the power supply independent from the
RTC (calendar circuit)/32 kHz oscillation circuit. The following
circuits can also be used.

ERTC

W32 kHz oscillation circuit

B Power-on circuit

M Back up register: 32 bytes

M Port circuit

Debug
M Serial Wire JTAG Debug Port (SWJ-DP)

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

Power Supply
Three Power Supplies

B \Vide range voltage:
VCC =27Vto55V

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

=2.7V1t0 5.5V (when GPIO is used)

B Power supply for VBAT:
VBAT =27Vto55V

Page 4 of 124
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1. Product Lineup

Memory Size

Product name MBO9BF564K/L MB9BF565K/L MBO9BF566K/L
MainFlash memory 256 Kbytes 384 Kbytes 512 Kbytes
WorkFlash memory 32 Kbytes 32 Kbytes 32 Kbytes
On-chip SRAM 32 Kbytes 48 Kbytes 64 Kbytes
SRAMO 16 Kbytes 24 Kbytes 32 Kbytes
SRAM1 8 Kbytes 12 Kbytes 16 Kbytes
SRAM1 8 Kbytes 12 Kbytes 16 Kbytes
Function
MB9BF564K MBO9BF564L
Product name MB9BF565K MB9BF565L
MB9BF566K MB9BF566L
Pin count 48 64
Cortex-M4F, MPU, NVIC 128ch.
CPU | Freqg. 160 MHz
Power supply voltage range 27Vto55V
USB2.0 (Function/Host) 1ch.
CAN 1ch.
DMAC 8ch.
DSTC 128ch.
Multi-function Serial Interface 6ch. (Max) 6ch. (Max)
(UART/CSIO/LIN/IC) (In ch.1, only I°C is available.) )
Base Timer 8ch. (Max)

(PWC/Reload timer/PWM/PPG)

A/D activation compare 6¢ch.
E Input capture 4ch.
£ | Free-run timer 3ch. . .
= 1 2 M
w | Output compare 6ch. unit units (Max)
= | waveform generator 3ch.
PPG 3ch.
QPRC ich.
Dual Timer 1 unit
Real-Time Clock 1 unit
Watch Counter 1 unit
CRC Accelerator Yes
Watchdog Timer 1ch. (SW) + 1ch. (HW)
External Interrupts 15 pins (Max) + NMI x 1 16 pins (Max) + NMI x 1
1/0 Ports 33 pins (Max) 48 pins (Max)
12-bit A/D Converter 8ch. (2 units) 15ch. (2 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- R
uilt-in C Low-speed 100 kHz (Typ)
Debug Function SWJ-DP
Unigue 1D 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: 002-04922 Rev.*A Page 7 of 124
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2. Packages
Product name MBOBF564K MBOBF564L
Package MB9BF565K MB9BF565L
MB9BF566K MB9BF566L
LQFP: FPT-64P-M39 (0.65mm pitch) - (@)
LQFP: FPT-64P-M38 (0.5mm pitch) - (@)
LQFP: FPT-48P-M49 (0.5mm pitch) O -
QFN: LCC-64P-M24 (0.5mm pitch) - (@)
QFN: LCC-48P-M73 (0.5mm pitch) (@) -

O: Supported

Note:

Document Number: 002-04922 Rev.*A

See 14. Package Dimensions for detailed information on each package.
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3. Pin Assignment

FPT-64P-M38/M39

MBO9B560L Series

vee
P50/AINO_O/INTO0_O/TIOAO_0/CTS4_0|
P51/BINO_O/INTOL_O/TIOBO_O/RTS4_0
P52/IC00_0/ZINO_O/INTO2_O/TIOA1_0/SIN4_0|
P53/ICO1_0/INTO3_0/TIOB1_0/SOT4_0)|
P54/IC02_0/INT04_0/TIOA2_0/SCK4_0|
P55/IC03_0/INTO5_0/TIOB2_0/SIN3_0
P56/FRCKO_O/INT06_O/TIOA3_0/SOT3_0
P57/DTTIOX_O/INTO7_O/TIOB3_0/SCK3_O/ADTG_0)|
P30/RTO00_O/AINO_1/INTO8_O/TIOA4_0/SIN2_0|
P31/RTO01_0/BINO_L/INT09_0/TIOB4_0/SOT2_0)
P32/RTO02_0/ZINO_1/INT10_O/TIOAS_0/SCK2_0
P33/RTO03_0/INT11_O/TIOBS5_0/SIN4_1
P34/RTO04_O/INT12_O/TIOA6_0/SOT4_1
P35/WKUP2/RTO05_0/INT13_0/TIOB6_0/SCK4_1|
Vss|

[[e[o]~[=[o[-]-]]-]

-
=

-
I

-
)

N
S

.
o

-
>

(TOP VIEW)

SINO_1/TX0_O/TIOA3_1/INT13_1/ADTG_4

ISCKO_1/TIOA2_1/INT11_1/RTCCO_0/SUBOUT_0

INT10_1/IC13_0/CROUT_1

SIN1_1/RX0_O/TIOB3_1/INT14_1

[SOTO_1/TIOB2_1/INT12_1

/ADTG_5/SOT1_1/INT15_1/UHCONX0/IC00_2

USBVCC
60 |P60/SCK1_1/NMIX/WKUPO/ICO1_2

52 |POL/TCK/ISWCLK
PO2/TDI

50 |PO3/TMS/SWDIO
49 |P04/TDO/SWO

63 |P81/UDPO
62 |P8O/UDMO
59 |P61/AN14
58 |P62/AN13)
57 |P63/AN12
56 |P64/AN1L/
55 |P65/AN10)
54 |P66/ANOY)
53 |POO/TRSTX

4 |vss

\§

LQFP - 64

wleleolelelalalalalalala]la]s
<l kA S - R S S E Y E A D

@
®

P26/ANO8/SIN1_O/INT09_1/IC12_0
P25/AN07/SOT1_0/INTO8_1/IC11_0/CROUT_0
P24/ANO6/SCK1_0/INTO7_1/1C10_0
P23/ANOS/SCKO_O/TIOB1_L/INTO6_1/DTTI1X_0
[P22/AN04/SOTO_O/TIOAL_1/INTOS_1/FRCK1_0
P21/ANO3/ADTG_3/SINO_O/TIOBO_1/INT04_1/RTO15_0

[AVRH

[AVRL

Avss

Avee
[P20/AN02/SING_O/TIOAO_1/INTO3_1/RTO14_O/RTCCO_1/SUBOUT_1/WKUP1
P13/AN01/SOT6_0/TIOB7_1/RTO13_0/ICO0_1/TX0_1
P12/ANOO/SCK6_O/TIOA7_L/INTO2_1/ZINO_2/RTO12_0/ICO1_1/RX0_1
P11/DAL/ADTG_2/SCS6_0/TIOB4_1/INTOL_1/BINO_2/RTO11_0/IC02_1
P10/DAO/TIOA4_L/INTOO_1/AINO_2/RTO10_0/IC03_1

w
@

Nm¢c|«qum|onmoHN|
B E S BN N NN NN REE R
= o o [7) o, = S d u
SILKESE 33 383838 K3Y
SXgomszs $£8¥S5ss58a°
e5>g %" £fg d¢8
ad g2 £z
: s 35
3 s
b3 <
d S
E
QL
2
g

P41/TIOB7_0/INT15_O/ADTG_1/WKUP3|

[VCC

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.

Document Number: 002-04922 Rev.*A
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MBO9B560L Series

P5S0/AINO_O/INTO0_O/TIOAO_0/CTS4_0|
P51/BINO_O/INTOL_O/TIOBO_O/RTS4_0
P52/IC00_0/ZINO_O/INTO2_O/TIOAL_0/SIN4_0
P53/ICO1_0/INTO3_O/TIOB1_0/SOT4_0|
P54/IC02_0/INT04_O/TIOA2_0/SCK4_0|
P55/IC03_0/INTO5_0/TIOB2_0/SIN3_0|
P56/FRCKO_0/INT06_0/TIOA3_0/SOT3_0|
P57/DTTIOX_O/INTO7_O/TIOB3_0/SCK3_0/ADTG_0|
P30/RTO00_O/AINO_1/INTO8_O/TIOA4_0/SIN2_0|
P3L/RTO01_0/BINO_L/INTO9_O/TIOB4_0/SOT2_0|
P32/RTO02_0/ZINO_L/INT10_O/TIOAS_0/SCK2_0
P33/RTO03_O/INT11_0/TIOB5_0/SIN4_1
P34/RTO04_0/INT12_O/TIOA6_0/SOT4_1|
P35/WKUP2/RTO05_0/INT13_0/TIOB6_0/SCK4_1|
Vss

(TOP VIEW)

VvCC|

59 |P61/AN14/ADTG_5/SOT1_1/INT15_1/UHCONXO0/IC00_2

58 |P62/AN13/SIN1_1/RX0_0/TIOB3_1/INT14_1

57 |P63/AN12/SINO_1/TX0_O/TIOA3_1/INT13_1/ADTG_4

55 |P65/AN10/SCKO_1/TIOA2_1/INT11_1/RTCCO_0/SUBOUT_O
54 |P66/ANO9/INT10_1/IC13_0/CROUT_1

60 [P60/SCK1_1/NMIX/WKUPO/IC01_2
56 |P64/AN11/SOTO_1/TIOB2_1/INT12_1

P26/ANO8/SIN1_O/INTO9_1/IC12_0
P25/ANO7/SOT1_0/INT08_1/IC11_O/CROUT_0
P24/ANO6/SCK1_0/INTO7_1/IC10_0
P23/ANO5/SCKO_O/TIOB1_1/INT06_1/DTTILX_0
P22/AN04/SOTO_O/TIOAL_1/INTO5_1/FRCK1_0
P21/ANO3/ADTG_3/SINO_0/TIOBO_1/INT04_1/RTO15_0

AVRH

AVRL

Avss

Avee
P20/ANO2/SIN6_O/TIOAO_1/INTO3_1/RTO14_O/RTCCO_1/SUBOUT_1/WKUP1
P13/ANOL/SOT6_0/TIOB7_1/RTO13_0/IC00_L1/TX0_1
P12/ANOO/SCK6_O/TIOA7_1/INT02_1/ZINO_2/RTO12_0/ICOL_1/RX0_1
P11/DAL/ADTG_2/SCS6_0/TIOBA4_L/INTO1_1/BINO_2/RTO11_0/IC02_1
P10/DAO/TIOA4_1/INTOO_1/AINO_2/RTO10_0/ICO3_1

vee

| X o
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o2 : gag oo
250 X - 80
o o Q x O o = 0
223 EEEEE
0S5 R S 388 3
N © ® 0 © O © © O
> 0o o 2 o a o a o
‘V‘M‘N‘ﬂ‘ ‘ ‘ ‘ M‘N‘H‘o‘m‘
3|8|8|3 3|3 3|3|2
1 48
2 47
3 46
4 45
5 44
6 43
7 42
: QFN - 64 .
9 40
10 39
11 38
12 37
13 36
14 35
15 34
16 33
‘N‘mmoﬁ‘mmqm@.\w‘m‘o‘ﬁ‘w‘
5|23 RISNRI Q&N [R8[3|8
< <« F 2 X O 0 O O = © © = 0
S &4 < F O FE 1] la 06 X X o0
SXaoms 28 5 S35 85 >
a5 >0x Z g xs=40
S v w < = I o a
ad g s E &
£z 5
T 9 P
i 5 3
o
Q
2
8

P41/TIOB7_0O/INT15_0/ADTG_1/WKUP3]

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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MBO9B560L Series

N
o
o
Q
3
X
z
o
s}
I
2
3
o B
8 2 «
S 7K
S5¢£3
X O x
2 20
X 95 v °
S 0 g o
zZ5E 5] [Sje]
92 x 3 z =
o 2 43I 5 £ 2 @O 9
& 30x23hHhx_ 9090
a8 00zzxodoz=o0
22 > 0V << FEFEFEEE
[ = IS e - == I B4
O ®&u oo 8835883
o Y o Ve S o VN o N o N o W o W o W < W o
o|ls|le|lwlslelala]lola|2s
S RABEBERERERE A RS B K
VCC| 1 36 |P23/AN0O5/SCKO_0/TIOB1_1/INT06_1
P54/IC02_0/INTO4_O/TIOA2 0| 2 35 |P22/AN04/SOTO_O/TIOA1_1/INTO5_1
P55/IC03_0/INTO5_0/TIOB2_0/SIN3_0| 3 34 |P21/ANO3/ADTG_3/SINO_O/TIOBO_1/INT04_1
P56/FRCKO_O0/INT06_0/TIOA3_0/SOT3_0| 4 33 |AVRH
P57/DTTIOX_O/INTO7_0/TIOB3_0/SCK3_0/ADTG_0| 5 32 |AVRL
P30/RTO00_O/AINO_1/INTO8_O/TIOA4_0/SIN2_O| 6 LQFP 48 31 |Avss
P31/RTO01_0/BINO_1/INTO9_0/TIOB4_0/SOT2 0| 7 30 |AvCC
P32/RTO02_0/ZINO_1/INT10_0/TIOA5_0/SCK2_0| 8 29 |P20/AN02/SING_O/TIOAO_1/INTO3_1/RTCCO_1/SUBOUT_1/WKUP1
P33/RTO03_0/INT11_0/TIOB5_0/SIN4_1| 9 28 |P13/AN01/SOT6_0/TIOB7_1/IC0O0_1/TX0_1
P34/RTO04_0/INT12_0/TIOA6_0/SOT4_1| 10 27 |P12/ANOO/SCK6_O/TIOA7_1/INT02_1/ZINO_2/IC01_1/RX0_1
P35/WKUP2/RTO05_0/INT13_0/TIOB6_0/SCK4_1| 11 26 |P11/DA1/ADTG_2/SCS6_0/TIOB4_1/INT01_1/BINO_2/IC02_1
VSSs| 12 25 |P10/DAO/TIOA4_1/INITOO_1/AINO_2/IC03_1
|m|<|m|® NEARAE N|m <
L=l Bal Bal Bal Bal Bal Bal B2 B B R K
SI5E°BQ888E 3
X X d 3 >>3Z =80 >
gs*= g &8
o a o
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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MBO9B560L Series

vee

P54/IC02_0/INT04_O/TIOA2_0
P55/IC03_0/INTO5_0/TIOB2_0/SIN3_0|
P56/FRCKO_O/INT06_O/TIOA3_0/SOT3_0
P57/DTTIOX_O/INTO7_O/TIOB3_0/SCK3_0/ADTG_0|
P30/RTO00_O/AINO_1/INTO8_O/TIOA4_0/SIN2_0
P31/RTO01_0/BINO_1/INT09_O/TIOB4_0/SOT2_0
P32/RTO02_0/ZINO_1/INT10_O/TIOA5_0/SCK2_0|
P33/RTO03_0/INT11_0/TIOB5_0/SIN4_1
P34/RTO04_0/INT12_O/TIOA6_0/SOT4_1
P35/WKUP2/RTO05_0/INT13_0/TIOB6_0/SCK4_1
vss

(TOP VIEW)

43 |P61/AN14/ADTG_5/SOT1_1/INT15_1/UHCONX0/IC00_2

44 |P60/SCK1_1/NMIX/WKUPO/IC01_2

P23/ANO5/SCKO_O/TIOB1_1/INT06_1
P22/AN04/SOTO_O/TIOAL_1/INTO5_1
P21/ANO3/ADTG_3/SINO_O/TIOBO_1/INT04_1

AVRH

AVRL

AVSS

Avce
P20/AN02/SIN6_O/TIOAQ_1/INTO3_1/RTCCO_1/SUBOUT_L/WKUP1
P13/ANOL/SOT6_0/TIOB7_1/IC00_1/TX0_1
P12/ANOO/SCK6_0/TIOA7_1/INTO2_1/ZINO_2/IC01_1/RX0_1
P11/DAL/ADTG_2/SCS6_0/TIOB4_1/INTOL_1/BINO_2/IC02_1
P10/DAO/TIOA4_1/INITO0_1/AINO_2/IC03_1

-
—
=)
[¢]
4
Q
S
o x o
5l o g o
< 2 x = 2 2
o 2 s £ 92 [
a = Q S X - 9 9
[a R s) Zx O0OD0 =0
22 a S EEEEE
n 5 o @ © 8 4 84 & I
[ I} © S5 5 0 5 o
> a a > O 0 a da da a
ST || T ([T ™M™
1 36
2 35
3 34
4 33
5 32
6 31
o QFN - 48 2
7 30
8 29
9 28
10 27
11 26
12 25
Mt V| OI~NR|DO [ H|N|™ T
dlala|a|s| 9|3 Q8|S S
Ss:f°gg5882%¢
X X a3 >3 3390 >
e = > = > w w
5 3 2 o a
a o o

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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4. Pin Description

4.1 List of Pin Numbers
The number after the underscore ("_

MBO9B560L Series

") 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

LQFP64
QFN64

LQFP48
QFN48

Pin Name

I/O circuit
type

Pin state
type

1

1

VCC

P50

AINO_O

INTOO_O

TIOAO_O

CTS4 0

P51

BINO_O

INTO1_O

TIOBO_O

RTS4 0

P52

IC00_0

ZINO_O

INTO2_0

TIOAL 0

SIN4_0

P53

ICO1_0

INTO3_0

TIOB1_0

SOT4 0
(SDA4_0)

P54

IC02_0

INTO4_0

TIOA2_0

SCK4_0
(SCL4 0)

P55

IC03_0

INTO5_0

TIOB2_0

SIN3_ 0

P56

FRCKO 0

INTO6_0

TIOA3_0

SOT3_ 0
(SDA3 0)
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Pin No

I/O circuit Pin state

LQFP64 LQFP48 Pin Name type type

QFN64 QFN48

P57
DTTIOX_O
INTO7_0
TIOB3 0 N K
SCK3_0
(SCL3_0)
ADTG_0O

©
[6)]

P30
RTO00_0
AINO_1
INTO8_0
TIOA4 0
SIN2_0

P31
RTOO01_0
BINO 1
11 7 INTO9_0 G K
TIOB4 0

SOT2. 0
(SDA2_0)

P32
RTO02_0
ZINO_1
12 8 INT10_O G K
TIOA5_0

SCK2_0
(SCL2 0)

P33

RTO03_0
13 9 INT11_0 G K
TIOB5_0
SIN4_1

P34
RTO04_0
INT12_0 G K
TIOA6_0

SOT4_1
(SDA4_1)

14 10

P35
WKUP2
RTO05_0
15 1 INT13_0 G Q
TIOB6_0

SCK4_1
(SCL4 1)
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- Embedded in Tomorrow™
Pin No . . .
LOFP64 LOFP48 Pin Name I/Ot;:/;)rgult Plrt'ly;t:te
QFN64 QFN48
16 12 VSS - -
17 13 P46 P S
XO0A
P47
18 14 XIA Q T
19 15 VBAT
P48
20 i VREGCTL © U
P49
21 i VWAKEUP ©
22 16 INITX C
23 17 C - -
24 18 VSS - -
25 19 VCC - -
P40
26 - TIOA7_O E K
INT14_0
P41
TIOB7 0
27 - INT15 0 E Q
ADTG_1
WKUP3
28 20 PEO C E
MD1
29 21 MDO J D
PE2
30 22 X0 A
PE3
31 23 X1 A B
32 24 VSS - -
33 - VCC - -
P10
DAO
o5 TIOA4 1
34 INTOO 1 R J
AINO 2
IC03 1
- RTO10 0
P11
DA1
ADTG 2
26 SCS6 0
35 TIOB4 1 R J
INTO1 1
BINO 2
IC02 1
- RTO11 0O
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Pin No I/O circuit Pin state

LQFP64 LQFP48 Pin Name

QFN64 QFN48 type type

P12
ANOO
SCK6_0
TIOA7 1
3 27 INTO2_1 M M
ZINO_2
IC0L_1
RX0_1
- RTO12 0

]

P13
ANO1
SOT6_0

SDA6 0
37 28 (TIOB7_ 1) M L
1C00_1
TXO0 1
- RTO13 0

P20
ANO02
SIN6_0
TIOAO_1
38 29 INTO3_1 F fe)
RTCCO_1
SUBOUT_1
WKUP1
- RTO14 0

39 30 AVCC - -

40 31 AVSS - -

41 32 AVRL - -

42 33 AVRH - -

P21
ANO3

a4 ADTG_3
43 SINO_0 F M
TIOBO_1
INTO4 1
- RTO15 0

P22
ANO4

35 SOTO0_0
44 (SDAQ_0) F M

TIOAL 1
INTO5_1
- FRCK1_0

P23
ANO5
SCKO_0
36 _

45 (SCLO_0) F M
TIOB1_1

INTO6_1
- DTTILX_O
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Pin No I/O circuit Pin state

LQFP64 LQFP48 Pin Name

QFN64 QFN48 type type

P24
ANOG
SCK1_0
(SCL1 0) F M
INTO7_1
IC10_0

4

[e]
i

P25
ANO7
SOT1_0
47 - (SDAl_O) F M
INTO8_1
IC11_0
CROUT 0

P26
ANOS
48 ] SIN1_0 F M
INTO9_1
IC12_0

P04
49 37 TDO E G
SWO

P03
50 38 TMS E G
SWDIO

P02
1 E
5 39 O] G

PO1
52 40 TCK E G
SWCLK

P00
41 E
53 TRSTX G

P66

ANO9
54 42 INT10_1 F M
CROUT 1
- IC13_0

P65
AN10
SCKO_1
(SCLO 1)
55 - TIOA2_1
INT1L 1
RTCCO_0
SUBOUT 0

P64
AN11
SOTO0_1
(SDAO_1)
TIOB2_1
INT12_1

Document Number: 002-04922 Rev.*A Page 17 of 124



Zﬂ?'ﬁ
———
—————
—

===2# CYPRESS MBOB560L Series

Embedded in Tomorrow™

Pin No I/O circuit Pin state

LQFP64 LQFP48 Pin Name

QFN64 QFN48 type type

P63
AN12
SINO_1
57 - TX0 0 F M
TIOA3 1
INT13_1
ADTG_4

P62
AN13
SIN1_1
RX0_0
TIOB3_1
INT14_1

P61
AN14
ADTG_5
SOT1_1
(SDAL 1)
INT15_1
UHCONXO
IC00_2

59 43

P60
SCK1_1
(SCK1 1)
60 a4 NMIX [ F
WKUPO
ICO1 2

61 45 USBVCC - -

P80
62 46 UDMO H R

P81
47 H R
63 UDPO

64 48 VSS - -
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4.2 List of Pin Functions

Embedded in Tomorrow™

MBO9B560L Series

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 Pin No
function Pin name Function description LQFP64 LQFP48
QFN64 QFN48

ADTG 0 9 5

ADTG 1 27 -
ADTG 2 . . . 35 26
ADTG. 3 A/D converter external trigger input pin 13 32

ADTG 4 57 -
ADTG 5 59 43
ANOO 36 27
ANO1 37 28
ANO02 38 29
ANO3 43 34
ADC ANO4 44 35
ANO5 45 36

ANOS A/D converter analog input pin 46 .

ANO7 ) ' 47 -

ANOS ANxx describes ADC ch.xx. 28 -
ANO09 54 42

AN10 55 -

AN11 56 -

AN12 57 -

AN13 58 -
AN14 59 43

TIOAO 0O . . 2 -
Base Timer TIOAO 1 Base timer ch.0 TIOA pin 38 29
0 TIOBO 0O ) : 3 -
TIOBO 1 Base timer ch.0 TIOB pin 13 34

TIOA1 0O ) : 4 -
Base Timer TIOAL 1 Base timer ch.1 TIOA pin a4 35
1 TIOB1 O . . 5 -
TIOBL 1 Base timer ch.1 TIOB pin 25 36

TIOA2 0O . . 6 2

Base Timer TIOAZ 1 Base timer ch.2 TIOA pin 55 a
2 TIOB2 0 . . 7 3
TIOB2 1 Base timer ch.2 TIOB pin 56 :

TIOA3 0 . . 8 4

Base Timer TIOA3 1 Base timer ch.3 TIOA pin 57 -
3 TIOB3 0 . : 9 5
TIOB3 1 Base timer ch.3 TIOB pin 58 :

TIOA4 0O . . 10 6
Base Timer TIOA4 1 Base timer ch.4 TIOApin 34 25
4 TIOB4 0 . : 11 7
TIOB4 1 Base timer ch.4 TIOB pin 35 26

Base Timer TIOAS5 0 Base timer ch.5 TIOA pin 12 8
5 TIOB5 0 Base timer ch.5 TIOB pin 13 9
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Pin Pin No
function Pin name Function description LQFP64 | LQFP48
QFN64 QFN48

Base Timer TIOA6_0 Base timer ch.6 TIOA pin 14 10
6 TIOB6_0 Base timer ch.6 TIOB pin 15 11
TIOA7_O ) . 26 -
Base Timer TIOA7 1 Base timer ch.7 TIOA pin 36 27
7 TIOB7_0 . . 27 -
TIOB7 1 Base timer ch.7 TIOB pin 37 28

TX0_0 CAN interface ch.0 TX output pin 57 :
TX0_1 37 28

CANO RX0_0 58 -
RXO 1 CAN interface ch.0 RX output pin 36 >7
SWCLK Serial wire debug interface clock input pin 52 40
SWDIO Serial wire debug interface data input / output pin 50 38

SWO Serial wire viewer output pin 49 37
Debuaaer TCK JTAG test clock input pin 52 40
99 TDI JTAG test data input pin 51 39
TDO JTAG debug data output pin 49 37
TMS JTAG test mode state input/output pin 50 38
TRSTX JTAG test reset Input pin 53 41

INTOO_O . ) . 2 -
INTOO 1 External interrupt request 00 input pin 34 25

INTO1_0 . . . 3 -
INTOL 1 External interrupt request 01 input pin 35 26

INTO2_0 . . . 4 -

External INTOZ 1 External interrupt request 02 input pin 36 27
Interrupt INTO3_0 . . . 5 -
INTO3 1 External interrupt request 03 input pin 38 29

INTO4_0 External interrupt request 04 input pin 6 2
INTO4 1 uptrequ putp a3 34

INTO5_0 . . . 7 3
INTO5 1 External interrupt request 05 input pin a4 35
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Pin Pin No
function Pin name Function description LQFP64 | LQFP48
QFN64 QFN48

INTO6_0O . . . 8 4
INT06_1 External interrupt request 06 input pin 45 36

INTO7_0 . . . 9 5

INTO7 1 External interrupt request 07 input pin 26 ;

INTO8_0 . . . 10 6

INTO8 1 External interrupt request 08 input pin 47 "

INTO9 0 . . . 11 7

INT09 1 External interrupt request 09 input pin 48 ;

INT10 0 . . . 12 8

E el INT10 1 External interrupt request 10 input pin 54 42
In)t(erru t INT11_0 Ext I'int t t11 i t pi 13 9

p INT1L 1 xternal interrupt reques input pin 55

INT12_0 . . . 14 10

INT12 1 External interrupt request 12 input pin 56 -

INT13 0 . . . 15 11

INT13 1 External interrupt request 13 input pin 57 a

INT14 0 . . . 26 -

INT14 1 External interrupt request 14 input pin 58 .

INT15 0 . . . 27 -
INT15 1 External interrupt request 15 input pin 59 43
NMIX Non-Maskable Interrupt input pin 60 44
P00 53 41
PO1 52 40
P02 General-purpose /0 port 0 51 39
P03 50 38

P04 49 37
P10 34 25
P11 35 26

P12 General-purpose 1/O port 1 36 >7
P13 37 28
P20 38 29
P21 43 34
GPIO P22 44 35
P23 General-purpose 1/O port 2 45 36

P24 46 -

P25 47 -

P26 48 -

P30 10 6

P31 11 7

P32 12 8

P33 General-purpose /O port 3 13 9
P34 14 10

P35 15 11
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Pin . _ o Pin No
function Pin name Function description LQFP64 | LQFP48
QFN64 QFN48

P40 26 -
P41 27 -
Ejg General-purpose /O port 4 i; ii
P48 20 -
P49 21 -
P50 2 -
P51 3 -
P52 4 -
Egi General-purpose 1/O port 5 2 é
P55 7 3
P56 8 4

GPIO P57 9 5
P60 60 44
P61 59 43
P62 58 -
P63 General-purpose 1/O port 6 57 -
P64 56 -
P65 55 -
P66 54 42
Egg General-purpose /O port 8 2:2% 3(75
PEO 28 20
PE2 General-purpose /O port E 30 22
PE3 31 23
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Pin Pin No
function Pin name Function description LQFP64 | LQFP48
QFN64 QFN48
SINO_O ) ) L . . 43 34
= Multi-function serial interface ch.0 input pin
SINO_1 57 -
SOT0_0 Multi-function serial interface ch.0 output pin. 44 35
Multi- (SDA0_0) This pin operates as SOTO when it is used in a
function SOTO 1 UART/CSIO/LIN (operation modes 0 to 3) and as SDAO
Serial (SDAO_l) when it is used in an I°C (operation mode 4). 56 -
0 _
SCK0_0 Multi-function serial interface ch.0 clock I/O pin. 45 36
(SCLO_0) This pin operates as SCKO when it is used in a CSIO
SCKO 1 (operation modes 2) and as SCLO when it is used in an I1°C
(SCLO_l) (operation mode 4). 55 -
SIN1_0 ) ) o ) . 48 -
Multi-function serial interface ch.1 input pin
SIN1_1 58 -
SOT1 0 Multi-function serial interface ch.1 output pin. 47 -
Multi- (SDA1_0) This pin operates as SOT1 when it is used in a
function SOT1 1 UART/CSIO/LIN (operation modes 0 to 3) and as SDA1
Serial (SDAl_l) when it is used in an I°C (operation mode 4). 59 43
1 _
SCK1_0 Multi-function serial interface ch.1 clock I/O pin. 46 -
(SCL1_0) This pin operates as SCK1 when it is used in a CSIO
SCK1 1 (operation modes 2) and as SCL1 when it is used in an I1°C
(SCLl_l) (operation mode 4). 60 44
SIN2_0 Multi-function serial interface ch.2 input pin 10 6
Multi-function serial interface ch.2 output pin.
Multi- SOT2_0 This pin operates as SOT2 when it is used in a 1 7
function (SDA2_0) UART/CSIO/LIN (operation modes 0 to 3) and as SDA2
Serial when it is used in an 1°C (operation mode 4).
2 Multi-function serial interface ch.2 clock 1/O pin.
SCK2_0 This pin operates as SCK2 when it is used in a CSIO 12 8
(SCL2_0) (operation modes 2) and as SCL2 when it is used in an I1°C
(operation mode 4).
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Pin No
Pin function Pin name Function description LQFP64 | LQFP48
QFN64 QFN48
SIN3_0 Multi-function serial interface ch.3 input pin 7 3
Multi-function serial interface ch.3 output pin.
Multi- SOT3_0 This pin operates as SOT3 when it is used in a 8 4
function (SDA3_0) UART/CSIO/LIN (operation modes 0 to 3) and as SDA3
s . 2 .
Serial when it is used in an I°C (operation mode 4).
3 Multi-function serial interface ch.3 clock 1/O pin.
SCK3_0 This pin operates as SCK3 when it is used in a CSIO 9 5
(SCL3_0) (operation modes 2) and as SCL3 when it is used in an 1°C
(operation mode 4).
SIN4_O ] ] o ) ) 4 -
SIN4_1 Multi-function serial interface ch.4 input pin 13 9
SOT4_0 Multi-function serial interface ch.4 output pin. 5 )
) (SDA4_0) This pin operates as SOT4 when it is used in a
Multi- SOT4_1 UART/CSIO/LIN (operation modes 0 to 3) and as SDA4 0
funct.ion (SDA4 1) when it is used in an 1°C (operation mode 4). 14 1
Serial SCK4_0 Multi-function serial interface ch.4 clock I/O pin. 6 )
4 (SCL4_0) This pin operates as SCK4 when it is used in a CSIO
SCK4_1 (operation modes 2) and as SCL4 when it is used in an I°C 15 1
(SCL4. 1) (operation mode 4).
CTS4 0 Multi-function serial interface ch.4 CTS input pin 2 -
RTS4 0 Multi-function serial interface ch.4 RTS output pin 3 -
SIN6_0 Multi-function serial interface ch.6 input pin 38 29
SOT6 0 This pin operates as SOT6 when it is used in a
Multi- (SDAG_O) UART/CSIO/LIN (operation modes 0 to 3) and as SDA6 37 28
| P R 2 .
function Whep it is gsed |n‘ an_ 1°C (operation mode 4). _
Serial Multi-function serial interface ch.6 clock 1/O pin.
6 SCK6_0 This pin operates as SCK6 when it is used in a CSIO 36 27
(SCL6_0) (operation modes 2) and as SCL6 when it is used in an I1°C
(operation mode 4).
SCS6 0 Multi-function serial interface ch.6 serial chip select pin 35 26
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Pin No
Pin function Pin name Function description LQFP64 | LQFP48
QFN64 QFN48
Input signal controlling wave form generator outputs
DTTIOX_0 RTOO00 to RTOO5 of Multi-function timer O. 9 5
FRCKO_O 16-bit free-run timer ch.0 external clock input pin 8 4
IC00_0 4 -
IC00_1 37 28
IC00_2 59 43
IC01_0 5 -
ICO1_1 16-bit input capture ch.0 input pin of Multi-function timer 0. 36 27
IC01_2 ICxx describes channel number. 60 44
1C02_0 6 2
1C02_1 35 26
Multi- IC03_0 7 3
function IC03_1 34 25
Timer RTO00 O Wave form generator output pin of Multi-function timer 0.
0 — This pin operates as PPG00 when it is used in PPGO output 10 6
(PPG00_0)
modes.
RTOO1 O Wave form generator output pin of Multi-function timer 0.
— This pin operates as PPG00 when it is used in PPGO output 11 7
(PPG00_0)
modes.
RTO02 O Wave form generator output pin of Multi-function timer 0.
— This pin operates as PPG02 when it is used in PPGO output 12 8
(PPG02_0)
modes.
RTO03 0 Wave form generator output pin of Multi-function timer 0.
— This pin operates as PPG02 when it is used in PPGO output 13 9
(PPG02_0)
modes.
RTO04 O Wave form generator output pin of Multi-function timer 0.
- This pin operates as PPG04 when it is used in PPGO output 14 10
(PPG04_0)
modes.
RTOO05 O Wave form generator output pin of Multi-function timer 0.
— This pin operates as PPG04 when it is used in PPGO output 15 11
(PPG04_0) modes.
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Pin No
Pin function Pin name Function description LQFP64 | LQFP48
QFN64 QFN48
Input signal controlling wave form generator outputs )
DTTI1IX 0 RTO10 to RTO15 of Multi-function timer 1. 45
FRCK1_0 16-bit free-run timer ch.1 external clock input pin 44 -
IC10_0 46 -
IC11 0 16-bit input capture ch.1 input pin of Multi-function timer 1. 47 -
IC12 0 ICxx describes channel number. 48 -
IC13 0 54 -
RTO10 0 Wave form generator output pin of Multi-function timer 1.
— This pin operates as PPG10 when it is used in PPG1 output 34 -
(PPG10_0)
modes.
Multi- RTO11 0O Wave form generator output pin of Multi-function timer 1.
function - This pin operates as PPG10 when it is used in PPG1 output 35 -
) (PPG10_0)
Timer modes.
1 RTO12 O Wave form generator output pin of Multi-function timer 1.
— This pin operates as PPG12 when it is used in PPG1 output 36 -
(PPG12_0)
modes.
RTO13 0 Wave form generator output pin of Multi-function timer 1.
— This pin operates as PPG12 when it is used in PPG1 output 37 -
(PPG12_0)
modes.
RTO14 0 Wave form generator output pin of Multi-function timer 1.
- This pin operates as PPG14 when it is used in PPG1 output 38 -
(PPG14_0)
modes.
RTO15 0 Wave form generator output pin of Multi-function timer 1.
— This pin operates as PPG14 when it is used in PPG1 output 43 -
(PPG14_0)
modes.
AINO_O 2 -
AINO 1 QPRC ch.0 AIN input pin 10 6
Quadrature AINO_2 34 25
Position/ BINO_O 3 -
Revolution BINO 1 QPRC ch.0 BIN input pin 11 7
Counter BINO_2 35 26
0 ZINO_O 4 -
ZINO 1 QPRC ch.0 ZIN input pin 12 8
ZINO_2 36 36
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Pin No
Pin function Pin name Function description LQFP64 | LQFP48
QFN64 QFN48
RTCCO 0 0.5 seconds pulse output pin of Real-time clock 55 -
Real-time RTCCO_ 1 Sub clock output pin 38 29
clock SUBOUT_0 Sub clock output pin 55 :
SUBOUT _1 38 29
UDMO USB function/host D — pin 62 46
USB UDPO USB function/host D + pin 63 47
UHCONXO0 USB external pull-up control pin 59 43
Low-Power WKUPO Deep standby mode return signal input pin 0 60 44
Consumpti WKUP1 Deep standby mode return signal input pin 1 38 29
on WKUP2 Deep standby mode return signal input pin 2 15 11
Mode WKUP3 Deep standby mode return signal input pin 3 27 -
DAC DAO D/A converter ch.0 analog output pin 34 25
DA1 D/A converter ch.1 analog output pin 35 26
VBAT VREGCTL On-board regulator control pin 20 -
VWAKEUP The return signal input pin from a hibernation state 21 -
External Reset Input pin.
Reset INITX Areset is valid when INITX="L". 22 16
Mode 1 pin.
MD1 During serial programming to Flash memory, MD1="L" must 28 20
be input.
Mode Mode 0 pin.
During normal operation, MDO="L" must be input. During
MDO serial programming to Flash memory, MDO="H" must be 29 21
input.
1 1
Power VCC Power supply Pin gg 19
USBVCC 3.3V Power supply port for USB I/O 61 45
16 12
. 24 18
GND VSS GND Pin 32 >4
64 48
X0 Main clock (oscillation) input pin 30 22
X1 Main clock (oscillation) I/O pin 31 23
Clock X0A Sub clock (oscillation) input pin 17 13
X1A Sub clock (oscillation) 1/O pin 18 14
8288¥—2 Built-in high-speed CR-osc clock output port ‘51‘71 4_2
Analog AVCC A/D converter and D/A converter analog power supply pin 39 30
Power AVRH A/D converter analog reference voltage input pin 42 33
VBAT VBAT power supply pin.
Power VBAT Backup power supply (battery etc.) and system power 19 15
supply.
Analog AVSS g/D cqnverter and D/A converter 40 31
GND ND pin . .
AVRL A/D converter analog reference voltage input pin 41 32
C pin C Power supply stabilization capacity pin 23 17
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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

| 7 )>—> Digital input selected.

« Oscillation feedback resistor
: Approximately 1 MQ

Clock input » With Standby mode control

Standby mode control

When the GPIO is selected.

* CMOS level output.

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

g Digital input * Pull-up resistor

E : Approximately 50 kQ
Standby mode control * lon=-4mA, loL =4 mA
P-ch

Standby mode control

Digital output
X0

Digital output

Pull-up resistor control

. * CMOS level hysteresis input
B Pull-up resistor .
* Pull-up resistor

: Approximately 50 kQ
{bo {>o Digital input
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Type Circuit Remarks
{Do >° Digital input
c » Open drain output
N-ch } Digital output * CMOS level hysteresis input
P-ch P }f Digital output
* CMOS level output
PY Py * CMOS level hysteresis input
» With pull-up resistor control
E . « With standby mode control
N-ch }f Digital output - Pull-up resistor
R : Approximately 50 kQ
* lon=-4 mMA, lo.=4 mA
Pull-up resistor control
% Digital input
Standby mode control
P-ch }» P-ch }f Digital output
* CMOS level output
* CMOS level hysteresis input
» With input control
N-ch %Digital output » Analog input
» With pull-up resistor control
E » With standby mode control
* Pull-up resistor
Pull-up resistor control : Approximately 50 kQ
R * lon=-4mA, lo. =4 mA
l Digital input * When this pin is used as an I’c
pin, the digital output P-ch
Standby mode control transistor is always off
E Analog input
T Input control
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Type Circuit

Remarks

P-ch F P-ch P Digital output

* CMOS level output

s

:
8

USB Digital input/output direction
GPIO Digital output

GPIO Digital input/output direction
GPIO Digital input

GPIO Digital input circuit control

* CMOS level hysteresis input
_ » With pull-up resistor control
- - With standby mode control
G * Pull-up resistor
N-ch F Digital output : Approximately 50 kQ
R * loy=-12mA, lo. =12 mA
« When this pin is used as an 1°C
pin, the digital output P-ch
transistor is always off
Pull-up resistor
control
y/ Digital input
Standby mode
control
‘ GPIO Digital output
L@:ﬁ GPIO Digital input/output direction
1 %ﬂ GPIO Digital input
4@7 GPIO Digital input circuit control
< UDP output It is possible to select the USB
UDPIP 1/0 / GPIO function.
xX :j] 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 .
[ USB/GPIO select When the GPIO is selected.
UDM/Pxx selec « CMOS level output
D 7 »—Diﬂ UDM input * CMOS level hysteresis input
UDM output » With standby mode control

* loy =-20.5 mA, loL. = 18.5 mA
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Type Circuit Remarks
. * CMOS level output
P-ch P-ch Digital output
‘ F ¢ }f g P + CMOS level hysteresis input

» With pull-up resistor control
° ® * 5V tolerant
» With standby mode control
.. ¢ lon=-4mA, lo.=4 mA
N-ch Digital output .
¢ }f g P * Available to control of PZR
R registers.

« When this pin is used as an 1°C
pin, the digital output P-ch
transistor is always off

Pull-up resistor
control

| 7 »—> Digital input

L Standby mode control

; MOS level h isi
J AN {b@ DO Mode input CMOS level hysteresis input

P-ch P-ch Digital output
¢ }F ¢ }f 1gital outpu « CMOS level output
* CMOS level hysteresis input
® » With pull-up resistor control
» With standby mode control
L . * Pull-up resistor
N-ch }f Digital output : Approximately 50 kQ

e lon=-8mA, loL = 8 MA
* When this pin is used as an 1°c
pin, the digital output P-ch

. transistor is always off
Pull-up resistor

R
control
M\~ % Digital input
Standby mode
control
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Type Circuit Remarks

* CMOS level output
° + CMOS level hysteresis input
» With input control
+ Analog input
N-ch }f Digital output « With pull-up resistor control
M + With standby mode control
* Pull-up resistor
: Approximately 50 kQ
. Pull-up resistor * lon = -8 MA, loL =8 mA
control « When this pin is used as an 1°C
< iqital i in, the digital output P-ch
Jp Digital input pin, 9 p
. g P transistor is always off
L Standby mode
[ control
E Analog input
T Input control
Pull-up resistor
P-ch I controrl) * CMOS level output o
o * CMOS level hysteresis input
P-ch Digital output « With pull-up resistor control
+ With standby mode control
¢ * « Pull-up resistor
: Approximately 50 kQ
N N-ch N-ch }— Digital output ) I(%'leo;l MA, loL =4 mA

lo. =20 mA
(Fast Mode Plus)

When this pin is used as an 1°c

Fast mode control pin, the digital output P-ch
R transistor is always off
- Digital input
Standby mode
control
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Type Circuit Remarks
p-ch ! 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
(o) - * Pull-up resistor
N-ch li Digital output : Approximately 50 kQ
* lon=-4mA, lo.=4 mA
* For I/O setting, refer to VBAT
Domain in the Peripheral
Manual
R
. Digital input
Standby mode
control
P-ch I Pull-up resistor
control
X0A P-ch li Digital output + CMOS level output
* CMOS level hysteresis input
° » With pull-up resistor control
» With standby mode control
. * Pull-up resistor
P N-ch li Digital output : Approximately 50 kQ
* lon=-4mA, lo.=4 mA
 For I/O setting, refer to VBAT
Domain in the Peripheral
Manual
R
— VY - Digital input
Standby mode
control
osC
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Type Circuit Remarks

p-ch } T Pull-up resistor It is possible to select the sub
control oscillation / GPIO function
X1A Digital output
FI When the sub oscillation is selected.
e + Oscillation feedback resistor
: Approximately 10 MQ
Digital output » With Standby mode control
When the GPIO is selected.
0 + CMOS level output.
* CMOS level hysteresis input
R » With pull-up resistor control
q . Digital input * With standpy mode control
* Pull-up resistor
Standby mode : Approximately 50 kQ
control * lon = -4 mA, loL = 4 mA
"—°<)—"7 0sC + For I/O setting, refer to VBAT
RX Domain in the Peripheral
—o_o—AA— Manual
Standby mode
control
. Clock input
P-ch }» P-ch }f Digital output + CMOS level output
* CMOS level hysteresis input
» With input control
- « Analog output
» With pull-up resistor control
. N-ch }f Digital output « With standby mode control

* Pull-up resistor
: Approximately 50 kQ

* lon=-12 MA, loL =12 mA

. Egrl]ltrlérl) resistor @5V 1055 V)
/\/\/\/ * loy=-8 MA, loL =8 mA
% Digital input (2.7Vto4.5V)
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 Oil

Exposure to corrosive gases or contact with dust or oil may lead to chemical reactions that will adversely affect the device. If you
use devices in such conditions, consider ways to prevent such exposure or to protect the devices.

4. Radiation, Including Cosmic Radiation

Most devices are not designed for environments involving exposure to radiation or cosmic radiation. Users should provide
shielding as appropriate.

5. Smoke, Flame

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

Customers considering the use of 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 uF 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 XOA/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 /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

XO0A. X1A (P47) can be used as a general-purpose I/O port.

Example of Using an External Clock

Device

XO(X0A)

Set as External
clock input

Can be used as X1(PE3), X1A (P47)
general-purpose

I/O ports. L
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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, 1°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 yF would be recommended for this series.

Device .

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 AYCC = 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 5 V 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.

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

MB9BF564K/L, F565K/L, F566K/L
TRSTX,TCK, ( )
DI TMS =~ g SWJ-DP R SRAMO
Tbo€ ¥ 16/24/32 Kbytes
ROM
Table SRAML
Cortex-M4F Core | € N 8/12/16 Kbytes
@160 MHz(Max)
ps
b€ < R SRAM2
, I 7] 8/12/16 Kbytes
Sys € = | MainFlash I/F
% ¢ Trace Buffer MainFlash
_Ti — 512 Kbytes/
Dual-Timer }(—) y B (16 Kbytes) € > 384 Kbytes/
Watchdog Timer <3 E é Security 256 Kbytes
(Software) b=l = o
o & I pyeE—y— WorkFlash
Clock Reset 23 < € > WorkFlas < 32 Kbytes
R Generator z % Qo
INITX > ¢ 28 & USB20 | puy |— usBvce
s s (oo > wrouowo
(Hardware) = Func) > UHCONXO
—|
l DA
8ch.
ck 1T
DSTC
\_ J
Source Clock
X0 = CR | %
X1 € 100 kHz =
CR 1| o CAN o
4 MHz I
XOA = <
X1A €4 | %
z GPIO POX,
P1x,
cRroUT € —_  — — — — — J PIN-Function- —H
Ctrl PEx
AvCC, - T T T TN A4
/Z\\//is'_i B 12-bit A/D Converter | (_){ CAN Prescaler
Unit 0
ANxx =1 ﬁl
ADTGX _>[ Unit 1 \— H USB Clock Ctrl l PLL ‘ Paeron
J ese
P LVD Ctrl LVD
TIOAX € > Base Timer N
16-bit 16ch./ € IRQ-Monitor Regulator >c
TIOBx > 32-bit 8ch.
CRC Accelerator
v =
> I
:::: K QPRC . s = Watch Counter
N { ich. ~ 3 3
X ?) > > h){ Deep Standby Ctrl € WKUPx
% 3
s =3
= & Peripheral Clock Gating
AID Activation Compare E % Low-speed CR Prescaler
6ch. << e ——— —
3 > 4 VBAT Domain %€ VWAKEUP
1Cxx 3| 16-bit Input Capture 5 € le—>l [ Real-Time Clock | t > VREGCTL
¢ 4ch. = 5 1 I  RTCCO,
[} ' Port Ctrl. r > SUBOUT
) g A —— J
FRCKx > 16-bit Free-run Timer Ed < External Interrupt |,
3ch. @ o] > Controller 2 N
" T 7| &
16-bit Output Compare 3:( < 16pin + NMI ~ M
6ch. ——
DTTIxX > (—ﬁ MODE-Ctrl ¢ Moo,
L Waveform Generator
RTOxx € 3ch. < SCKx
Multi-function Serial IIF 1€ SINX
S Y > 6ch. > SOTx
HW fi trolch.4)  |e
16-bit PPG e ow controlieh.4) € N CTs4
3ch. € > RTS4
Multi-function Timer x 2 12-bit D/A Converter > DAX
2units
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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)

,“ Reserved
! 0x4007_0000
! 0x4006_F000 GPIO
," Reserved
OxFFFF_FFFF ! 0x4006_3000
Reserved | 0x4006_2000 CAN ch.0
0XE010_0000 ! 0x4006_1000 DSTC
Cortex-M4F Private 0x4006_0000 DMAC
O0XE000_0000 Peripherals ‘; Reserved
I 0x4005_0000
! 0x4004_0000 USB ch.0
External Device ," Reserved
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
32 Mbytes ! 0x4003_7000 CAN prescaler

0x4200_0000

Bit band alias

Ox41FF_FFFF

0x4003_6000
0x4003_5000

Peripherals Area

USB Clock ctrl

LVD/DS mode

Peripherals 0x4003_4000 Reserved
0x4000_0000 0x4003_3000 D/AC
M 0x4003_2000 Reserved
Reserved H 0x4003_1000 Int-Req.Read
0x2400_0000 0x4003_0000 EXTI
32 Mbytes i 0x4002_F000 Reserved
0x2200_0000 Bit band alias || 0x4002_E000 CR Trim
\ Reserved
Reserved ! 0x4002_8000
0x2010_0000 \ 0x4002_7000 A/DC
0x200E_0000 WorkFlash I/F 'nl 0x4002_6000 QPRC
0x200C_0000 WorkFlash H 0x4002_5000 Base Timer
i 0x4002_4000 PPG
Reserved '
0x2004_4000 \ Reserved
0x2004_0000 SRAM?2 '\ 0x4002_2000
0x2003_C000 SRAM1 H 0x4002_1000 MFT Unitl
See "®Memory Map (2)" 0x2000_0000 Reserved i 0x4002_0000 MFT Unit0
for the memory size Ox1FFF_8000 SRAMO \
details. - \ Reserved
0x0050_0000 Reserved ' 0x4001_6000
0x0040_0000 Security/CR Trim \  0x4001_5000 Dual Timer
. | 0x4001_3000 RizsEnEe
MainFlash H —
|\ 0x4001_2000 SW WDT
0x0000_0000 |'. 0x4001_1000 HW WDT
1 0x4001_0000 Clock/Reset
\ Reserved
\ 0x4000_1000
) MainFlash I/F

! 0x4000_0000
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MBO9B560L Series

Memory Map (2)

MB9BF566K/L MB9BF565K/L MB9BF564K/L
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_4000 Reserved
0x2004_3000
SRAM2 0x2004_2000
16 Kbytes 1§T<Abu§s SRAM2
0x2004_0000 0x2004_0000 0x2004_0000 8 Kbytes
SRAM1
SRAM1 12?(@&23 0x2003_E000 8 Khytes
16 Kbytes 0x2003_D000
0x2003_C000
Reserved ResEEd
Reserved
0x2000_0000 0x2000_0000 0x2000_0000
SRAMO
SRAMO Zii@Mgs Ox1FFF_C000 16 Kbytes
32 Kbytes Ox1FFF_A000 W
Ox1FFF_8000
Reserved ResEE
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
0x0008_0000 Reserved
Reserved
0x0006_0000
MainFlash 0x0004_0000
512 Kbytes MainFlash
384 Kbytes MainFlash
256 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_A4FFF Reserved
0x4001_5000 0x4001_5FFF Dual-Timer
0x4001_6000 0x4001_FFFF Reserved
0x4002_0000 0x4002_OFFF Multi-function timer unit0
0x4002_1000 0x4002_1FFF Multi-function timer unitl
0x4002_2000 0x4003_FFFF Reserved
0x4002_4000 0x4002_4FFF PPG
0x4002_5000 0x4002_5FFF 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_0FFF 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 APB?2 USB clock generator
0x4003_7000 0x4003_7FFF 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_CO000 0x4003_COFF Low-speed CR Prescaler
0x4003_C100 0x4003_C7FF Peripheral Clock Gating
0x4003_C800 0x4003_FFFF Reserved
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 AHB CAN ch.0
0x4006_3000 0x4006_EFFF Reserved
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.

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

BSPL=0

MBO9B560L 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.

ESPL=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.

M Setting disabled
Indicates that the setting is disabled.

EMaintain 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.

HAnalog input is enabled
Indicates that the analog input is enabled.

HTrace output
Indicates that the trace function can be used.

B GPIO 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

Power-on Device Run Return from
Reset or INITX Internal Mode Timer Mode, Deep Standby RTC Dee
e Low-voltage Input or Sleep RTC Mode, or Mode or Deep Standby P
< . Reset Standby
2 Detection State Mode Stop Mode State Stop Mode State
. State Mode State
g Function State State
IS Group
»
c
o Power Power Supply Power Power Supply Power Supply Power
Supply Stable Supply Stable Stable Supply
Unstable Stable Stable
- INITX=0 INITX=1 INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Maintain | Maintain | 2/ SelTelgted Hi-Z |
GPIO Setting Setting Setting revious revious Internal Internal Internal GPIO
selected disabled disabled disabled P p input fixed . ) input fixed | selected
state state input fixed
ato0 ato
ato0
Main
A | crystal
oscillator
input pin/ Input Input Input Input Input Input Input Input Input
External enabled enabled enabled enabled | enabled enabled enabled enabled enabled
main clock
input
selected
Maintain | Maintain | -2/ SeTeleted Hi-Z |
GPIO Setting Setting Setting revious revious Internal Internal Internal GPIO
selected disabled disabled disabled P P input fixed . ) input fixed | selected
state state input fixed
at0 ato0
ato0
External ) ) ) Maintain | Maintain | -2/ Maintain Hi-Z | Maintain
main clock | Setting Setting Setting revious revious Internal revious Internal revious
g | input disabled disabled | disabled | P P input fixed | P input fixed | P
state state state state
selected at0 at0
Main Hi-Z / Hi-Z / Hi-Z / Lo .
. Maintain previous state /
crystal Internal input Internal Internal - .
. . o . - . - When oscillation stops*1, Hi-Z /
oscillator fixed at "0"/ input fixed | input fixed . )
. Internal input fixed at O
output pin | or Input enable | at0 ato0
Pull-up / Pull-up / Pull-up / Pull-up/ | Pull-up/ Pull-up / Pull-up / Pull-up / Pull-up /
INITX
Cc inout pin 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 Device | Run Mode Rf(re(t)li;n
Reset or INITX TIMER Mode, Deep Standby RTC
o Internal or SLEEP Deep
S Low-voltage Input Reset Mode RTC Mode, or Mode or Deep Standby standb
2 Detection State State State STOP Mode State STOP Mode State Modey
@ | Function State
=] State
I Group
® 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 -
Mode Input Input Input Input Input Input Input Input Input
input pin enabled enabled enabled | enabled enabled enabled enabled enabled enabled
E| crio Setting Setting | Setting Mrz'\:gatlz Mrz'\:g’ﬂg :'r']"it’ GPIO E']"ﬁt/ GPIO
selected disabled disabled disabled | P P P selected P selected
state state enabled enabled
NMIX Setting Setting Setting “Arim
selected disabled disabled disabled P
state
Hi-Z / RO
Resource Maintain Maintain WKUP WKUP selected
F | other than _ _ previous previous | Hi-z / input .
above Hi-z / Hi-z / input
. ) ) state state Internal enabled
selected Hi-Z Input Input ) . enabled
enabled enabled input fixed Maintain
GPIO at0 .
selected previous
state
ITAG Pull-up / Pull-up / Maintain Maintain Maintain Maintain
selected Hi-Z Input Input previous previous previous previous
enabled enabled Maintain Maintain state state state state
G previous previous . GPIO .
) ) ) state state Hi-Z selected Hi-Z |
GPIO Setting Setting Setting Internal Internal Internal GPIO
selected disabled disabled disabled input fixed inout fixed input fixed selected
at0 P ato
at0
Analog . . .
outout Setting Setting Setting %0 *3
P disabled disabled disabled
selected GPIO
Resource Maintain selected :_“t'Z/ | GPIO
J | other than previous Hi-Z / Internal n ernfg g lected
above Hi-z / Hi-z / state Maintain Internal input fixed lntp(;J tiixe selecte
selected Hi-Z Input Input previous | . ) at0 a
enabled enabled state input fixed
GPIO at0
selected
External Maintain
interrupt Setting Setting Setting revious
enabled disabled disabled disabled gtate GPIO
selected L L Hi-Z /
Maintain Maintain selected
K Resource previous previous Internal Internal GPIO
thr:;rethan Hi-Z / Hi-Z / state state :-r|1lt-ezrr/1al input fixed I:tp; tixed selected
selected Hi-2 Lnnp;tile d Lnnp;tile d input fixed ato
GPIO at0
selected
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Power-on Return
Reset or INITX Ilr?fevrlr?ael Rournsll\i%de Timer Mode, Deep Standby RTC ggg
g Low-voltage Input R P RTC Mode, or Mode or Deep Standby P
N : eset Mode Standby
2 Detection State S Stop Mode State Stop Mode State d
” . State tate State Mode
El Fanctlon State
3 roup
7 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 -
Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z /
Internal Internal Internal Internal Internal Internal Internal Internal
Analog input fixed | inputfixed | inputfixed | inputfixed | inputfixed | inputfixed | input fixed input fixed
input Hi-Z at0/ at0/ at0/ at0/ at0/ at0/ ato/ ato/
selected Analog Analog Analog Analog Analog Analog Analog Analog
input input input input input input input input
L enabled enabled enabled enabled enabled enabled enabled enabled
Resource
other than Maintain Maintain Hi-Z | SelT;(c)ted Hi-Z |
above Setting Setting Setting revious revious Internal Internal Internal GPIO
selected disabled disabled disabled P P input fixed | . . input fixed selected
state state input fixed
GPIO ato0 at0
at0
selected
Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-z / Hi-Z / Hi-Z /
Internal Internal Internal Internal Internal Internal Internal Internal
Analog input fixed | input fixed | inputfixed | inputfixed | inputfixed | inputfixed | input fixed input fixed
input Hi-Z at0/ at0/ at0/ at0/ at0/ ato/ ato/ ato/
selected Analog Analog Analog Analog Analog Analog Analog Analog
input input input input input input input input
enabled enabled enabled enabled enabled enabled enabled enabled
m| External Maintain
interrupt .
enabled previous
state GPIO .
selected Maintain Maintain selected Hi-Z |
Resource Setting Setting Setting revious revious Internal Internal GPIO
other than | disabled disabled | disabled | P P Hi-Z / interna input fixed | selected
state state input fixed
above Internal ato ato0
selected input fixed
GPIO ato0
selected
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Power-on Return
Reset or INITX Ilr?fevrlr?ael Rournsllvtla(;de Timer Mode, Deep Standby RTC ggg
g Low-voltage Input R P RTC Mode, or Mode or Deep Standby P
N : eset Mode Standby
2 Detection State S Stop Mode State Stop Mode State d
” . State tate State Mode
El FanCtIOI’] State
3 roup
7 Power Power Supply Power Power Supply Power Supply Power
Supply Supply Supply
£ Stable Stable Stable
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 / Hi-Z / Hi-zZ / Hi-zZ / Hi-Z / Hi-Z / Hi-Z / Hi-Z /
Internal Internal Internal Internal Internal Internal Internal Internal
Analog input fixed | input fixed input fixed | input fixed | input fixed input fixed input fixed | input fixed
input Hi-z ato/ at0/ at0/ at0/ ato/ at0/ ato/ ato/
selected Analog Analog Analog Analog Analog Analog Analog Analog
input input input input input input input input
enabled enabled enabled enabled enabled enabled enabled enabled
WKUP v v
enabled . . . Maintain enabled enabled
e} External Setting Setting Setting revious
. disabled disabled disabled p
interrupt state
enabled intai intai
ected Malhtaln Malqtaln GPIO _ GPIO
selecte previous previous Hi-Z /
selected selected
Resource state state Internal Internal
other than Hi-Z Hi-z Hi-Z / input fixed input fixed
above . Internal ato0
Hi-Z Input Input . . ato0
selected input fixed
enabled enabled
GPIO at0
selected
Hi-Z / Hi-Z / Hi-Z / Hi-zZ / Hi-Z / Hi-Z / Hi-Z / Hi-Z /
Internal Internal Internal Internal Internal Internal Internal Internal
Analog input fixed | input fixed input fixed | input fixed | input fixed input fixed | input fixed | input fixed
input Hi-Z at0/ at0/ at0/ at0/ at0/ at0o/ ato/ ato/
selected Analog Analog Analog Analog Analog Analog Analog Analog
input input input input input input input input
enabled enabled enabled enabled enabled enabled enabled enabled
A Hi-Z /
b | wkup Mam_taln WKUP WKUP
previous input .
enabled input
state enabled
o o enabled
Resource | getting Setting Setting Mrz'\::ﬁ:g MrZI\:::)al:Z cPlo GPIO
other than | gjisapled disabled | disabled | P P Hi-Z / Hi-Z / selected
above state State Internal selected Internal
selected input fixed I'rr]‘teurt”ﬁ)'(e 4 | inputfixed
GPIO ato P ato
at0
selected
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Power-on Return
Reset or INITX Ilr?fevrlr?ael Rournsllvtla(;de Timer Mode, Deep Standby RTC ggg
o Low-voltage Input P RTC Mode, or Mode or Deep Standby P
o . Reset Mode Standby
> Detection State Stop Mode State Stop Mode State
= State State State Mode
2 Function State
% Group Power Power Supply Power Power Supply Power Supply Power
c Supply Stable Supply Stable Stable Supply
T 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 A nput input
Setting Setting Setting '\/:2'\2:1'2 enabled enabled
External disabled disabled disabled gtate
interrupt N N
o et o | e
selected P P Hi-Z / selected
state state selected
Resource Internal Internal
other than Hi-Z / Hi-Z / Hi-Z / input fixed input fixed
above . Internal ato0
Hi-Z Input Input . . ato0
selected enabled enabled input fixed
GPIO ato
selected
GPIO Hi-Z /
selected
Hi-Z / Internal Internal
GPIO . Hi-Z 1 Hi-Z 1 Maintain Internal input fixed |n|:?‘ut"f|xed GPIO
Hi-Zz Input Input previous . - . at"0
selected input fixed at"0 . selected
enabled enabled state . Hi-Z /
ato0 Hi-Z /
Input Input
Maintain enabled enabled
R previous Hi-Z at Hi-Z at
state trans- trans-
mission/ mission/
_ Setting Setting Setting Input Input Hi-Z / Hi-Z / Hi-Z /
USB I/O pin : ; ; enabled/ enabled/ Input Input Input
disabled disabled disabled
Internal Internal enabled enabled enabled
input fixed input fixed
at 0 at at 0 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

MBO9B560L Series

RuN Return Return
2 VBAT INITX Device Mode or Timer Mode, Deep Standby from VBAT from
= Internal Deep RTC VBAT
[= Power-on Input Sleep RTC Mode, or RTC Mode or Deep
” Reset Standby Mode RTC
S Reset State Mode Stop Mode State Standby Stop Mode State
g E . State State Mode State Mode
%] unction State State
< Group
o
LT: Power Power Power Power Power
g 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 - - -
PI
Maintain Maintain Hi-z/ s(,;eletc:)ted Hi-Z ]
GPIO Setting Setting Setting revious revious Internal Internal Internal GPIO Setting
selected disabled disabled disabled P P input fixed . ) input fixed selected prohibition
state state input fixed
at"o" b at"o"
at"0
Sub
S| crystal
oscillator . -
input pin / Input Input Input Input Input Input Input Input Input Maintain Maintain
revious revious
External enabled enabled enabled enabled enabled enabled enabled enabled enabled P P
state state
sub clock
input
selected
PI
Maintain Maintain Hi-z/ sGeIef:)ted Hi-z ]
GPIO Setting Setting Setting revious revious Internal Internal Internal GPIO Setting
selected | disabled | disabled | disabled | P P input fixed | o input fixed | selected | prohibition
state state . input fixed o
at "0 o at"0
at"0
External Hi-Z / Hi-Z /

. . . Maintain Maintain Maintain Maintain Maintain Maintain
sub clock Setting Setting Setting revious revious Internal revious Internal revious revious revious
input disabled | disabled | disabled | P P input fixed | P input fixed | P P P

state state state state state state
selected at"0" at"0"
T - Lo - - Maintain
Maintain Maintain Maintain Maintain .
previous previous previous previous previous
Hi-Z / state/Whe
Sub Internal Hi-Z / Hi-Z / state/When state/When state/When | state/When n
X Internal Internal Maintain oscillation oscillation oscillation oscillation L Maintain Maintain
crystal input ) oscillation ) )
. ) Input Input previous | stops*, stops*, stops*, stops*, previous previous
oscillator fixed at 0/ . . . . i . stops*,
. fixed fixed state Hi-Z / Hi-Z / Hi-z/ Hi-z/ ) state state
output pin or Input Hi-z/
at"0" at"0" Internal Internal Internal Internal
enable . ) ) ) . ) . ) Internal
input fixed input fixed input fixed input fixed . )
input fixed
at"0" at"0" at"0" at"0" .
at "0
Resource
selected Maintain Maintain Maintain | Maintain Maintain Maintain Maintain Maintain Maintain Maintain
U Hi-Z previous previous previous previous previous previous previous previous previous previous
GPIO state state state state state state state state state state
selected

*: Oscillation is stopped at Stop mode and Deep Standby Stop mode.
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12.Electrical Characteristics

12.1 Absolute Maximum Ratings

Ratin .
Parameter Symbol - 9 Unit Remarks
Min Max
Power supply voltage **, *2 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 Vss + 6.5 \Y
Analog power supply voltage *' *° AVcc Vss-0.5 Vss + 6.5 \Y
Analog reference voltage *' *° AVRH Vss - 0.5 Vss + 6.5 v
Vee + 0.5 .
Vss - 0.5 (< 6.5V) \% Except for USB pin
Input voltage ** vV i USBVcc + 0.5 ,
Vss - 0.5 (< 6.5V) \% USB pin
Vss - 0.5 Vss + 6.5 \% 5V tolerant
- 1 AVcc + 0.5
Analog pin input voltage * Via Vss - 0.5 (< 6.5V) \%
Vee + 0.5
*1 _ cc
Output voltage Vo Vss - 0.5 (< 6.5V) \%
10 mA 4 mAtype
. 20 mA 8 mAtype
o *6 -
L" level maximum output current lov 20 A 12 mA type
22.4 mA I°C Fm+
4 mA 4 mAtype
8 mA 8 mAtype
o *7 -
L" level average output current loLav 12 A 12 mA type
20 mA I°C Fm+
"L" level total maximum output current >loL - 100 mA
“L" level total maximum output current ** > lowav - 50 mA
-10 mA 4 mAtype
"H" level maximum output current *° lon - -20 mA 8 mA type
- 20 mA 12 mAtype
-4 mA 4 mA type
"H" level average output current *’ lonav - -8 mA 8 mA type
-12 mA 12 mAtype
"H" level total maximum output current > lon - - 100 mA
"H" level total average output current *° > lonav - - 50 mA
Storage temperature Tst - 55 + 150 °C

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

*2: Vee must not drop below Vss - 0.5 V.

*3: USBVcc must not drop below Vss - 0.5 V.

*4: Vgar must not drop below Vss - 0.5 V.

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

*6: 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

MBO9B560L Series

Parameter Symbol Conditions - Value Unit Remarks
Min Max

Power supply voltage Ve - 2.7 5.5 V

3.0 ?S.GVCC) *1
Power supply voltage (for USB) USBVcc - 55 Y

: *

2.7 (€ Ved) 2
Power supply voltage (VBAT) Vear - 2.7 5.5 V
Analog power supply voltage AVcc - 2.7 5.5 \Y AVcc=Vce
Analog reference voltage AVRH - *3 AVcc V
Operating Junction temperature Tj - -40 +125 °C
temperature Ambient temperature Ta - - 40 *4 °C

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

*2: When P81/UDPO0 and P80/UDMO pins are used as GPIO (P81, P80).

*3: The minimum value of Analog reference voltage depends on the value of compare clock cycle (Tcck).
See "5. 12-bit A/D Converter" for the details.

*4: 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 8ja
Pd: Power dissipation (W)

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

Pd (Max) =Vce X lcc (Max) +2 (|o|_><Vo|_) + 2 ((VCC'VOH) X (- |OH))

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.

Table for Package Thermal Resistance and Maximum Permissible Power

. . '_rhermal . Maximum permissible power (mW)
Package Printed circuit board resistance 8ja
(°ciw) Ta=+85°C Ta=+105°C
FPT-48P-M49 Single-layered both sides 87 460 230
(0.5mm pitch) 4 layers 53 755 377
LCC-48P-M73 Single-layered both sides 30 1333 667
(0.5mm pitch) 4 layers 24 1667 833
FPT-64P-M38 Single-layered both sides 70 571 286
(0.5mm pitch) 4 layers 45 889 444
FPT-64P-M39 Single-layered both sides 61 656 328
(0.65mm pitch) 4 layers 40 1000 500
LCC-64P-M24 Single-layered both sides 24 1667 833
(0.5mm pitch) 4 layers 21 1905 952

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 =Vce X lcc + Z (lor X Vou) + Z ((Vee-Von) X (-lon))

loL
lonH
VoL

1 "L" level output current
1 "H" level output current
: "L" level output voltage

Von: "H" level output voltage

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

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

MBO9B560L Series

Icc(INT): Current consumed in internal logic and memory, etc. through regulator

Zlec(10): Sum of current (1/0 switching current) consumed in output pin

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

value at pin fixed).
For Icc (10), it depends on system used by customers.

The calculation formula is shown below.

lcc(I0) = (Cint + Cexr) X Vee X fsw
Cint: Pin internal load capacitance

Cexr: External load capacitance of output pin
fsw: Pin switching frequency

Parameter Symbol Conditions Capacitance Value
4 mAtype 1.93 pF
Pin internal load capacitance Cint 8 mA type 3.45 pF
12 mA type 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) = lcc(Typ) + lcc(leak_max)

Parameter Symbol Conditions Current Value
Tj=+125°C 28 mA
Maximum leak current at operating lcc(leak_max) Tj=+105°C 17 mA
Tj=+85 °C 13 mA
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Current Explanation Diagram

VeeXlee + Z(louxVol) + Z((Vee-Vor) X (— low))

lcc(INT)+ Zlcc(I0)

Pd
lcc

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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12.3 DC Characteristics
12.3.1 Current Rating

Parameter | Symbol NFa)Ir:le Conditions Frequency*4 Typ*lVaIueMaX*z Unit Remarks
160 MHz 44 72
144 MHz 40 67
120 MHz 34 60
100 MHz 29 55 *3
80 MHz 23 48 mA | When all peripheral
60 MHz 18 42 clocks are ON
40 MHz 13 37
20 MHz 7.7 31
8 MHz 4.6 27
Power Normal 4 MHz 3.6 26
supply lec VCC operation *5, *6 160 MHz 30 58
current (PLL)
144 MHz 27 54
120 MHz 23 49
100 MHz 20 46 .3
80 MHz 16 4l mA | When all peripheral
60 MHz 13 38 clocks are OFF
40 MHz 9 33
20 MHz 5.7 30
8 MHz 3.7 27
4 MHz 3 26
Parameter | Symbol Pin Conditions Frequency*7 lVaIue z— Unit Remarks
Name Typ* Max*
160 MHz 64 101
144 MHz 60 96
120 MHz 52 88
100 MHz 46 81 *3
80 MHz 39 73 mA | When all peripheral
60 MHz 32 65 clocks are ON
40 MHz 25 58
20 MHz 15 a7
8 MHz 7.8 39
Power Normal 4 MHz 5.2 36
supply lec VCC operation *8 160 MHz 47 80
current (PLL)
144 MHz 43 75
120 MHz 39 71
100 MHz 35 66 *3
80 MHz 30 61 mA | When all peripheral
60 MHz 25 55 clocks are OFF
40 MHz 20 50
20 MHz 13 42
8 MHz 6.7 36
4MHz 4.6 34

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

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

*8: When stopping flash accelerator mode and trace buffer function (FRWTR.RWT = 10, FBFCR.BE = 0)
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Pin . Frequency** Value _
Parameter | Symbol Name Conditions (MH2) Typ* M2 Unit Remarks
72 MHz 41 75
60 MHz 36 69
48 MHz 31 64
*3
36 MHz 25 57 mA When all peripheral
24 MHz 18 50 clocks are ON
12 MHz 11 42
Power Normal 8 MHz 8.1 39
supply lec VCC operation *5 | 4 MHz 5.4 37
current (PLL) 72 MHz 32 63
60 MHz 28 58
48 MHz 24 54
*
36 MHz 20 50 R vsh | serisheral
m en all peripheral
i; m:z ;51 :Z clocks are OFF
z .
8 MHz 6.9 36
4 MHz 4.6 34

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

Parameter | Symbol | PI" Conditi F x4 Value Unit Remark
arameter ymbo Name onditions requency Typ*l Ma™ ni emarks
*3
Normal 3.3 29 mA When all peripheral
operation N clocks are ON
(built-in 5 | 4MHz *3
high-speed CR) 2.8 29 mA When all peripheral
clocks are OFF
*3
N | 0.51 27 mA When all peripheral
Power orma 5 | 32 kN clocks are ON
supply lec Voo operation z
current (sub oscillation) *3
0.50 27 mA When all peripheral
clocks are OFF
*3
Normal 0.54 27 mA When all peripheral
ope_ra_tlon 5 | 100 kHz clocks are ON
(built-in 3
low-speed CR) 0.52 27 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)
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Pin . Value
. N .
Parameter | Symbol Name Conditions Frequency Typ*l Max*2 Unit Remarks
160 MHz 28 58
144 MHz 25 55
120 MHz 21 50
100 MHz 18 46 *3
80 MHz 15 43 mA When all peripheral
60 MHz 12 39 clocks are ON
40 MHz 8.8 36
20 MHz 5.6 32
8 MHz 3.8 30
iﬂﬁg‘%’t lecs vee ?;’ES‘“O” 160 MHz 14 44
144 MHz 13 43
120 MHz 11 40
100 MHz 9.7 38 *
80 MHz 81 36 mA When all peripheral
60 MHz 6.7 34 clocks are OFF
40 MHz 5.2 32
20 MHz 3.7 30
8 MHz 2.9 29
4 MHz 2.6 29
| Pin o 5 Value . ‘
Parameter | Symbo Name Conditions Frequency Typ*l Max*2 Unit Remarks
72 MHz 19 47
60 MHz 16 43
48 MHz 13 40
*3
36 MHz 10 37 mA When all peripheral
24 MHz 7.8 34 clocks are ON
12 MHz 5.2 31
Power SLEEP 8 MHz 4.3 30
supply lces VCC operation 4 MHz 3.5 29
current (PLL) 72 MHz 8.8 36
60 MHz 7.7 35
48 MHz 6.6 34
36 MHz 5.5 32 N Vih | serioheral
m en all peripheral
24 MH 4.4 1
z 3 clocks are OFF
12 MHz 3.4 30
8 MHz 3 29
4 MHz 2.7 29

*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
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Pin . Value
. . .
Parameter | Symbol Name Conditions Frequency Typ*l Mo Unit Remarks
*3
SLEEP 1.3 27 mA When all peripheral
operation clocks are ON
(built-in 4 MHz -
high-speed CR) 0.91 27 mA | When all peripheral
clocks are OFF
*3
0.49 27 mA When all peripheral
Power SLEEE clocks are ON
| | VCC operation 32 kHz 3
Supply ces (sub oscillation) .
current 0.48 27 mA When all peripheral
clocks are OFF
*3
SLEEP 0.51 27 mA When all peripheral
operation clocks are ON
(built-in 100 kHz
low-speed CR) *3
0.49 27 mA When all peripheral
clocks are OFF

*1: Ta=+25 °C, Vcc=3.3V

*2: Tj=+125 °C, Vcc=5.5V

*3: When all ports are fixed.

*4: Frequency is a value of HCLK. PCLKO=PCLK1=PCLK2=HCLK/2
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Pin N Value )
Parameter Symbol Name Conditions Frequency Typ*l Max* Unit Remarks
*3’ *4
0.25 1.0 mA To=425°C
*3 *4
| STOP mode - - '
oo U™ | T1a=+ssC
*3, *4
] 4 ™ | Ta=+i0sc
*3 *4
0.54 1.54 | mA ke
TIMER mode *T§ _*225 <
(built-in 4 MHz - 12 ImA e
high-speed CR) * A :
- 15 mA 3,4
Ta =+105°C
*3,*4
0.25 1.0 | mA T, =425°C
Power supply TIMER mode *3,*
vce 3, %4
current lect (sub oscillation) 82 khz ) 1 mA Ta=+85°C
*3, *4
- M mA - 05
*3 *4
0.26 1.0 mA '
=+25°
TIMER mode *T§ *425 =
(built-in 100 kHz - 11 mA T ’—+85°C
low-speed CR) *3? :4
- Mo mA - 0sec
*3, %4
0.25 1.0 mA T, =425°C
RTC mode *3, %4
lecr (sub oscillation) 82 khz ) 1 mA Ta =+85°C
- 14 mA 13,74
Ta =+105°C
*1: Vec=3.3V
*2:Vec=5.5V

*3: When all ports are fixed.
*4: When LVD is OFF
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i Value
Parameter | Symbol lelnqe Conditions Frequency —— Mo Unit Remarks
yp ax
*3, *4
Deep standby 27 140 WA Ta=+25°C
STOP mode *3 %4
(When RAM is ) 590 WA T, =+85°C
OFF) *3’ *4
| ” 770 KA Ta =+105°C
CCHD - *3 %4
Deep standby 32 180 WA Ta=+25°C
STOP mode *3, *4
(When RAM is ) 870 WA T, =+85°C
ON) *3, *4
- 1200 HA T, =+105°C
vece *3 %4
Deep standby 2 140 KA TA’ =+25°C
RTC mode *3, %4
(When RAM is ) 590 WA Ta =+85°C
* *,
Power OFF) - 770 HA Ts’:ilo5°c
supply lccro 32 kHz 3/} ”
current Deep standby 32 180 KA T ’—+25°C
A=
RTC mode *3, *4
(When RAM is ) 870 KA T, =+85°C
ON) *3, %4
) 1200 KA T, =+105°C
*3, *4,*5
0.015 0.14 HA Ta =+25°C
*3, *4,*5
RTC stop - 4.0 HA T\ =+85°C
*3 *4 *5
- 9.4 HA o
loovesr | VBAT . e
1.3 2.4 PA T, =425°C
, *3, *4
RTC operation - 6.2 HA T, =+85°C
*3’ *4
- 12 WA Ta =+105°C
*1: Vcc=3.3V
*2:Vcc=b.5V

*3: When all ports are fixed.
*4: When LVD is OFF
*5: When sub oscillation is OFF
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Value
Parameter Symbol Conditions : Unit Remarks
y Name Min Typ Max
Low-voltage
detection circuit . For occurrence of
(LVD) power lecuvo At operation 4 7 KA interrupt
supply current
Main flash
VvCC
memory .
write/erase lccrLasH At Write/Erase 13.4 15.9 mA
current
Work flash
memory .
writelerase lccwrLasH At Write/Erase 11.5 13.6 mA
current
Peripheral current dissipation
Clock . . Frequency (MHz) .
Peripheral Unit Unit Remarks
System P 40 80 160
GPIO All ports 0.21 0.43 0.92
DMAC - 0.71 1.43 2.74
HCLK DSTC - 0.36 0.72 1.46 mA
CAN 1ch. 0.03 0.06 0.11
USB 1ch. 0.42 0.80 1.60
Base timer 4ch. 0.18 0.36 0.70
Multi-functional .
timer/PPG 1 unit/4ch. 0.57 1.13 2.24
PCLK1 Quadrature mA
position/Revolution 1 unit 0.04 0.08 0.16
counter
A/DC 1 unit 0.21 0.40 0.79
PCLK2 Multi-function serial 1ch. 0.33 0.67 - mA
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12.3.2 Pin Characteristics
(Vcc = USBVCC = AVcc =2.7Vto 5.5V, Vss = AVSS = OV)

Value
Parameter Symbol Pin Name Conditions ] Unit Remarks
Min Typ Max
CMOS
::]ysj‘frﬁi's - Veex0.8 . Vee + 0.3 v
"H" level input MFI)DO ?\/IDl
voltage *
(hysteresis Viks 5V tolerant - Veex0.8 - Vss + 5.5 \Y
) input pin
input) -
Input pin
doubled as I°C | - Veex0.7 - Vss + 5.5 v
Fm+
CMOS
if:]ysj(tareiils - Vss - 0.3 - Vex0.2 \Y
"L" level input MFI)DO IT\/IDl
voltage :
(hysteresis Vies SV tolerant - Vss - 0.3 - Veex0.2 v
) input pin
input) -
Input pin
doubled as I°’C | - Vss - Veex0.3 \Y
Fm+
Vec24.5YV,
4mA type low = - 4mA Vee-05 ; Vee v
Veec <45V,
lon = - 2 mA
Vec24.5Y,
lon=-8mMA
8mA type Vec <45V, Vcc -05 - VCC \Y
lon=-4mA
Vec24.5YV,
"H" level output | |, low=-12mA
voltage oH 12mA type Vee <45V Vee - 0.5 - Vee v
lon=-8mMA
>4,
The pin |USE:3YC2CO 54an\/'
doubled as = ' USBVcc-0.4 | - USBVce v
USB I/O USBVcc <45V,
loy =-13.0 mA
>4.
The pin YCC: -445mVA’\
doubled as I’C = Vec - 0.5 - Vee v At GPIO
Vee <45V,
Fm+
lon = - 3mA
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Value
Parameter Symbol Pin Name Conditions ) Unit Remarks
Min Typ Max
Vec24.5V,
|o|_ =4 mA
4 mAtype Vss - 0.4 \Y
Vee <45V,
|o|_ =2mA
Vec24.5Y,
lon =8 mA
8 mA type Vss - 0.4 \%
Vec <45V,
IOH =4 mA
Vec 245V,
loL = 12 mA
12 mAtype Vss - 0.4 \%
"L" level output v Vee <45V,
voltage ot loL = 8 MA
_ USBVcc 245V,
The pin lo. = 18.5 MA
doubled as Vss - 0.4 \%
USB I/O0 USBVcc<4.5V,
loL = 10.5 mA
Vec24.5V,
lon =4 mA
i At GPIO
The pin Vee <45V,
doubled as los = 3 MA Vss - 0.4 \%
I°C Fm+ o~
Vec 5.5V, 2
low = 20 MA At I°C Fm+
Input leak
current h ] ) -5 ) *5 KA
R i Vec24.5V 25 50 100
Pull-up resistor Reu Pull-up pin cc KO
value Vee <45V 30 80 200
Other than
VCC,
USBVCC,
Input VBAT,
capacitance Cin VSS, 5 15 pF
AVCC,
AVSS,
AVRH
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12.4 AC Characteristics

12.4.1 Main Clock Input Characteristics

MBO9B560L Series

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

Pin . Value )
Parameter Symbol Conditions - Unit Remarks
y Name Min | Max
Vee 245V 4 48
VCC a5V 7 20 MHz When crystal oscillator is connected
Input frequency fou VCC . 4'5 v 7 28
== MHz When using external clock
Vec <45V 4 20
X0, Vec 245V 20.83 | 250
Input clock cycle teyin X1 VCC <45V 50 250 ns When using external clock
CcC .
Input clock pulse - Puftevin, 45 55 % When using external clock
width Pwi/tevin
Input clock rising time | tcr, - - 5 ns When using external clock
and falling time ter
fec - - - 160 MHz Base clock (HCLK/FCLK)
Internal operating fepo - - - 80 MHz APBO bus clock**
clock** frequency fep1 - - - 160 MHz APB1 bus clock**
fep2 - - - 80 MHz APB2 bus clock**
tevee - - 6.25 - ns Base clock (HCLK/FCLK)
Internal operating tevepo - - 12.5 - ns APBO bus clock**
clock*" cycle time tevers - - 625 | - ns APB1 bus clock*?
tevepe - - 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 (002-04856).

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

0.8 xVee 1~
X0 /

teyu
X0_8 x Ve % {.-=- 0.8 x Ve
- 0.2 x Ve - 0.2 x Ve
) Pwn e PwL >
tck tcr
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12.4.2 Sub Clock Input Characteristics
(VBAT =2.7Vto 5.5V, Vss = OV)
Pin . Value .
Parameter Symbol Conditions - Unit Remarks
Name Min Typ Max
) ) 32.768 | - KkHz When crystal oscillator is
Input frequency 1/ teyie connected
XOA, - 32 - 100 kHz | When using external clock
Input clock cycle tevie X1A - 10 - 31.25 | s When using external clock
Input clock pulse width - Punftenis, 45 - 55 % When using external clock
Pwi/tevie
tev
0.8 x Vgar 0.8 xVgar B A 0.8 xVgar

/|

12.4.3 Built-in CR Oscillation Characteristics

Built-in High-speed CR
(Veec =2.7V 10 5.5V, Vss = 0V)
. Value )
Parameter Symbol Conditions - Unit Remarks
Min Typ Max
T, =-20°C to +105°C 3.92 4 4.08
When trimming *
Clock frequency fcrn T; =-40°C to +125°C 3.88 4 4.12 MHz

T,=-40°C to +125°C 3 4 5 When not trimming

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

Built-in Low-speed CR
(Vec = 2.7V 10 5.5V, Vss = 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 5.5V, Vss = OV)

Value )
Parameter Symbol - Unit Remarks
Min Typ Max
PLL oscillation stabilization wait time** ¢ 200 ) ) s
(LOCK UP time) Lock H
PLL input clock frequency feLul 4 - 16 MHz
PLL multiplication rate - 13 - 80 multiplier
PLL macro oscillation clock frequency feLLo 200 - 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 CHPATER 2-1: Clock in FM4 Family Peripheral Manual Main part
(002-04856).

12.4.5 Operating Conditions of USB PLL (In the Case of Using Main Clock for Input Clock of PLL)
(Vec = 2.7V 10 5.5V, Vss = 0V)

Value ]
Parameter Symbol - Unit Remarks
Min Typ Max
PLL oscillation stabilization wait time** ) 100 ] i s
(LOCK UP time) Lock H
PLL input clock frequency foLLl 4 - 16 MHz
PLL multiplication rate - 13 - 80 multiplier
PLL macro oscillation clock frequency feLo 200 - 320 MHz
USB clock frequency** foLkspLL - - 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 (002-04862).

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)
(Vcc = 2.7V to 5.5V, Vss = 0V)

Value
Parameter Symbol Unit Remarks
Min Typ Max
PLL oscillation stabilization wait time** 200 ] .
(LOCK UP time) fiock us
PLL input clock frequency feLul 3.8 4 4.2 MHz
PLL multiplication rate - 50 - 75 multiplier
PLL macro oscillation clock frequency | fpui0 190 - 320 MHz
Main PLL clock frequency*? fokpLL - - 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

(002-04856).
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

CYPRESS

W

MBO9B560L Series

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

Pin . Value .
Parameter Symbol N Condition - Unit Remarks
ame Min Max
Reset input time tinix INITX - 500 - ns
12.4.8 Power-on Reset Timing
(Vec =2.7V 10 5.5V, Vss = 0V)
) Value )
Parameter Symbol Pin Name - Unit Remarks
Min Max
Power supply rising time Tr 0 - ms
Power supply shut down time Toff vCe 1 - ms
Time until releasing Tprt 033 0.60 ms
Power-on reset
VCC_minimum : i
VCC . . |
VDL _minimum —~ !
Tyl E i
:Q—E—h !
i 5 Tprt i
Internal RST RST Active Release
CPU Operation start

Glossary

* VCC_minimum: Minimum Vcc 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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MBO9B560L Series

(Vec = 2.7V t0 5.5V, Vss = 0V)

12.4.9 GPIO Output Characteristics
; . Value )
Parameter Symbol Pin Name Conditions - Unit
Min Max
Output f t Pk Vec24.5V - 50 MHz
utput Trequenc XX
putirequency PoveLe Vee <45V - 32 MHz
*: GPIO is a target.
Pxx
< ' g
trcyeLe
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12.4.10 Base Timer Input Timing

Timer Input Timing
(Vec =2.7V 10 5.5V, Vss = 0V)
Value
Parameter Symbol Pin Name Conditions . Unit Remarks
Min Max
t TIOAN/TIOBN
Input pulse width tT'WH’ (when using as - 2tevep - ns
WL ECK, TIN)
tTIWH tTIWL
VIHS VIHS
VILS VILS
Trigger Input Timing
(Vecc = 2.7V 10 5.5V, Vss = 0V)
) o Value ]
Parameter Symbol Pin Name Conditions Min Max Unit Remarks
; TIOAN/TIOBN
Input pulse width tTRGH’ (when using as - 2teyer - ns
TROL TGIN)

«—— ttRoH — ) le—— TRl —]

TGIN Vins Vins
\T Vis Vis 1

Note:

—  teyep 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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12.4.11 UART Timing

Synchronous Serial (SPI =0, SCINV = 0)
(Vec =2.7V 10 5.5V, Vss = 0V)

P . Svmbol Pin Conditi Vee <45V Vec24.5V Unit
arameter ymbo Name onditions Min Max Min Max ni
Serial clock cycle time tscve SCKx Atcycp - Atcycp - ns
SCK|—SOT delay time tsow :gﬁx' -30 +30 =20 +20 ns
SINSSCK] SCKX Internal shift

— X .

! clock operation - -
setup time tvsr SINX p 50 30 ns
. SCKX,
SCK1—SIN hold time tshixi SINX 0 - 0 - ns
Serial clock "L" pulse width tsLsh SCKx 2tcyep - 10 | - 2tcyep - 10 - ns
Serial clock "H" pulse width tsHsL SCKXx teyep + 10 - teyep + 10 - ns
SCK|—SOT delay time tsrove :g% - 50 . 30 ns
SINSSCK1 t SCKx, El’étg(ma' shift 0 ] o ] .
setup time \VSHE 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.

—  tcyep 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.

Document Number: 002-04922 Rev.*A Page 70 of 124



=7 CYPRESS

Embedded in Tomorrow

MBO9B560L Series

tscye
VoH £
SCK
X Vou VoL
tsLovi
V
soT ont
VoL
tivshi tshixi
SN avs Vin
x Vi Vi A~
MS bit=0
tsLsh . tsHsL g
Vi v v v Vi ViH
IL 4 \
SCK tF N 7 — R
{sLove
Vo ><
SoT Voo - _
tivsHe tsHixe
W‘ ViH Vin lw
SIN X Vi Vi 4
MS bit=1
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Synchronous Serial (SPI =0, SCINV = 1)
(Vec =2.7V 10 5.5V, Vss = 0V)

Pin Vec <45V Vec24.5V
Parameter Symbol Name Conditions Min Max Min Max Unit
Serial clock cycle time tscvc SCKx Atcyep - Atcyep - ns
SCK1—SOT delay time tsHow §g1K_X -30 + 30 -20 +20 ns
X Internal shift

SIN—-SCK| SCKX, clock operation
setup time tvsu SINX 50 30 ns

. SCKX,
SCK|—SIN hold time tsuixi SINX 0 - 0 - ns
Serial clock "L" pulse width tsLsh SCKx 2tcyep - 10 - 2tcyep - 10 - ns
Serial clock "H" pulse width tsHsL SCKx teyep + 10 - tevep + 10 - ns

. SCKX,
SCK1—SOT delay time tsHove SOTx - 50 - 30 ns
SIN—-SCK| SCKX, External shift } _
setup time fivste SINX clock operation 10 10 ns
SCK|—SIN hold time t SCKx, 20 - 20 - ns
SLIXE SINX

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.

—  tcyep 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
SN avs Vin
x Vi Vi A~
MS bit=0
) tsHsL o tsLsH o
= Vi Vin '}
SCK V”— N VlL V|L
tR tsHove tF -
Von
SOoT VoL
. tivste | tsuxe q
A Vi ViH
SIN Vi ViL 4
MS bit=1
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Synchronous Serial (SPI =1, SCINV = 0)
(Vec =2.7V 10 5.5V, Vss = 0V)

Pin Vec <45V Vecc245V
Parameter Symbol N Conditions i ) Unit
ame Min Max Min Max
Serial clock cycle time tscve SCKx Atcvep - Atcycp - ns
. SCKX,
SCK1—SOT delay time tsHovi SOTx . -30 + 30 -20 + 20 ns
SIN-SCKy t SCKx, I(:r:;irknal St 50 - 30 - ns
setup time st SINX .
SCKx operation
SCKl—>S|N hold time tsuxi SINX ! 0 - 0 - ns
. SCKX,
SOT—>SCKl delay time tsovu SOTx 2tc\(cp -30 - ztcycp -30 - ns
Serial clock "L" pulse width tsLsH SCKx 2tcyep - 10 - 2teyep - 10 - ns
Serial clock "H" pulse width tshsL SCKx teyep + 10 - tevep + 10 - ns
. SCKX,
SCK1—SOT delay time tsHove SOTx . - 50 - 30 ns
SIN—SCK| ¢ SCKXx, External shift o ] o ] -
setup time IVSLE SINX clock
SCKx operation
SCK|—SIN hold time tsLixe ’ 20 - 20 - ns
SINX
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.

—  tcycp 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 X Vou VoL
tsovui N tsHow
SOT Von av
VoL Voo
': tivsu > tsLixi »
ViH ViH
SIN Vi Vi
MS bit=0
tsLsH tshsL
| »
Vie N\ V| \Y
" S Vi V||_IH "
SCK e le—
* tF tR » tsHove
Vor ‘\on
VoL VoL
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)
(Vec =2.7V 10 5.5V, Vss = 0V)

Pin Vec <45V Vee 2 45V
Parameter Symbol N Conditions i ) Unit
ame Min Max Min Max
Serial clock cycle time tscve SCKx Atcycp - Atcycp - ns
. SCKX,
SCK|—SOT delay time tsLow SOTX . -30 +30 -20 +20 ns
SIN>SCK? SCKX, Internal shift
setup time tvsh SINX clock 50 - 30 - ns
. SCKx. operation
SCK1—SIN hold time tsHixi SINX 0 - 0 - ns
. SCKX,
SOT—>SCKT delay time tsovhi 2tcyep - 30 - 2tCycp - 30 - ns
SOTx
Serial clock "L" pulse width tsish SCKx 2tcyep - 10 - 2tcyep - 10 - ns
Serial clock "H" pulse width tshsL SCKx tever + 10 - tevep + 10 - ns
SCK|—SOT delay time tsove gg% - 50 . 30 ns
E | shi
SINSSCK? SCKx, xternal shift
setup time vswe SINX clock 10 j 10 i ns
p SCK operation
. X,
SCK1—SIN hold time tsHixe 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.

—  tcycp 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 N
SCK —+Von VoL Vou
—— tsovmi ———» tstowi
v Vo
soT Xi Vor VoL
¢ tivsHi ot tshixi
ViH Vin
SIN Vi Vi
MS bit=0
tR tshsL | tsLsH | |tF
pEN > |
4
V Viu Vin
SCK , v /] " N\ Vi Vi
ts,ove >
Von Von
SOT VoL XT Vou
tivsHE —ple———  tshixe ————
ViH Vin
SIN Vi Vi
MS bit=1
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High-speed Synchronous Serial (SPI =0, SCINV = 0)
(Vec =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 tscve SCKx Atcyep - Atcyep - ns
. SCKX,
SCK|—SOT delay time tsLovi SOTx -10 +10 -10 +10 ns
s sc Internal shift 14
IN—SCK? SCKX, clock operation . )
setup time bvsta SINX 125+ 125 ns
. SCKX,
SCK1—SIN hold time tsHixi SINX 5 - 5 - ns
Serial clock "L" pulse width tsLsH SCKx 2tcyep — 5 - 2tcyep — 5 - ns
Serial clock "H" pulse width tshsL SCKx teyep + 10 - tevep + 10 - ns
. SCKX,
SCK|—SOT delay time tsLove SOTx - 15 - 15 ns
External shift
SIN—SCK? ¢ SCKXx, clock operation 5 i 5 i ns
setup time IVSHE SINX
SCKX,
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.

—  tcyep 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: SINO_1, SOTO0_1, SCKO0_1
—  Chip select: SIN6_0, SOT6_0, SCK6_0, SCS6_0
—  When the external load capacitance C_ = 30 pF. (For *, when C. = 10 pF)

Document Number: 002-04922 Rev.*A Page 78 of 124



MBO9B560L Series

xJ

== CYPRESS

Embedded in Tomorrow

tscye
VoH £
SCK
< VoL VoL
tsLovi
Vo
SOT VoL

tivshi tshixi

4 N
SIN W \ ViH W
x Vi ViL A

MS bit=0
tsLsh . tsHsL g
Vi v Vi ViH
SCK ( Vi ViL §4
tF +—1R
{sLove
Vo
SOT VoL
tivsHe 0 tsHixe >
A ViH Vin 3
SIN X Vi Vi 4
MS bit=1
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High-speed Synchronous Serial (SPI =0, SCINV = 1)
(Vec =2.7V 10 5.5V, Vss = 0V)

Pin . Vec <45V Vecc245V .
Parameter Symbol N Conditions - - Unit
ame Min Max Min Max
Serial clock cycle time tscvc SCKXx Atcyep - Atcyep - ns
SCK T —SOT delay time tsrovi 28? -10 +10 -10 +10 ns
X Internal shift
SIN—SCK | SCKx clock operation 14
setup time trvsu SINX 125+ i 125 i ns
SCK | —SIN hold time tsuxi gﬁ:\:j(x‘ 5 - 5 - ns
Serial clock "L" pulse width tsLsh SCKx 2tcycp — 5 - 2tcyep — 5 - ns
Serial clock "H" pulse width tsHsL SCKx teyep + 10 - tevep + 10 - ns
SCK 1 —SOT delay time toHove ggﬁ’; . 15 . 15 ns
External shift
SIN—SCK | SCKx clock operation
setup time v SINX 5 i 5 i ns
SCK l —SIN hold time tsLixe glci:\:j(x‘ 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.

—  tcyep 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: SINO_1, SOTO0_1, SCKO0_1
—  Chip select: SIN6_0, SOT6_0, SCK6_0, SCS6_0
—  When the external load capacitance C. = 30 pF. (For *, when C_ = 10 pF)
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tscye |
ScK Vor 7 Von
VoL -
tsHovi
soT Von
VoL
TivsLi tsLixi
4 N
SIN Vin ViH
x Vi ViL A
MS bit=0
« tsHsL < tsLsH .
= Viu V|HA‘7\
SCK ViL < ViL Vie
tR tsHove tF —
VoH
SOT VoL
; tivsLe g tsLixe ;
SIN /| Vin ViH
X Vi ViL 4

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

Pin . Vec <45V Vee 2 45V )
Parameter Symbol N Conditions - - Unit
ame Min Max Min Max
Serial clock cycle time tscve SCKx Atcycp - Atcycp - ns
. SCKX,
SCK1—SOT delay time tsHow SOTX -10 +10 -10 +10 ns
SIN—-SCK]| SCKX, Internal shift 14
. tivsu . - 12.5 - ns
setup time SINX clock operation | 12 5+
. SCKX,
SCK|—SIN hold time tsuixi SINX 5 - 5 - ns
. SCKX,
SOT—>SCKl delay time tsovu SOTx 2tcycp -10 - 2tcycp -10 - ns
Serial clock "L" pulse width tsLsH SCKx 2teyep — 5 - 2tcyep — 5 - ns
Serial clock "H" pulse width tsHsL SCKx tever + 10 - tevep + 10 - ns
SCK1—SOT delay time tomove gg% - 15 - 15 ns
External shift
SIN-SCK| : SCKx, clock operation . ] . ) i,
setup time IVSLE 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.

—  tcyep 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: SINO_1, SOTO0_1, SCKO0_1
—  Chip select: SIN6_0, SOT6_0, SCK6_0, SCS6_0
—  When the external load capacitance C_ = 30 pF. (For *, when C. = 10 pF)
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tscve
Vo
X Vou VoL
SCK tsovu Ao tsHowi
Von Von
SOT VoL Voo
': tivsu <t tsLixi »
ViH ViH
SIN Vi Vi
MS bit=0
tsLsH | tshsL
| > |
Vie N\ Vin |~ \Y
SCK " S Vi V||_IH "
«— -«
* tF tR » tsHove
Vor “Von
soT Vou R Vo
tvste —ple———  tsuxe
ViH ViH
SIN Vie Vi
MS bit=1
*: Changes when writing to TDR register
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High-speed Synchronous Serial (SPI =1, SCINV = 1)
(Vec =2.7V 10 5.5V, Vss = 0V)

. . Vec <45V Vec245V .
Parameter Symbol | Pin Name | Conditions - - Unit
Min Max Min Max
Internal shift clock operation | tscvc SCKXx Atcyep - Atcyep - ns
. SCKX,
SCK | =SOT delay time tsLow SOTx -10 +10 -10 +10 ns
SIN—SCK 1 SCKx, Internal shift 14
setup time vt SINX clock * ) 12.5 ) ns
P operation 12.5
. SCKX,
SCK T —SIN hold time tshixi SINX 5 - 5 - ns
. SCKX,
SOT—SCK T delay time tsovhi SOTx 2tcyep— 10 - 2tcyep — 10 - ns
Serial clock "L" pulse width tsLsh SCKx 2tcycp — 5 - 2tcyep — 5 - ns
Serial clock "H" pulse width tshsL SCKXx teyep + 10 - teyep + 10 - ns
. SCKX,
SCK | —=SOT delay time tsLove SOTx External shift | - 15 - 15 ns
clock
SIN—SCK T SCKX, operation
setup time tvse SINX 5 - 5 - ns
. SCKX,
SCK T —SIN hold time tshixe 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.

—  tcyep 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: SINO_1, SOTO_1, SCKO_1
—  Chip select: SIN6_0, SOT6_0, SCK6_0, SCS6_0
—  When the external load capacitance C, = 30 pF. (For *, when C_ = 10 pF)
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) tscve N
SCK —+Von Vou
VoL
—— tsovmi ———» tstowi
v Vo
soT Xi Vor VoL
¢ tivsHi ot tshixi
ViH Vin
SIN Vi Vi
MS bit=0
tR tshsL | tsLsH | |tF
pEN > |
4
SCK V Viu ViH
, v /] N Vi Vi
ts,ove >
Von Von
SOT VOL X( VOL
tivsHE —ple———  tshixe ————
ViH Vin
SIN Vi Vi
MS bit=1
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When Using High-speed Synchronous Serial Chip Select (SPI =

MBO9B560L Series

1, SCINV =0, MS=0, CSLVL=1)

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

. Vec <45V Vec24.5V .
Parameter Symbol Conditions - - Unit
Min Max Min Max
SCS|—SCK|setup time tess (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
SCK1—SCSt hold time t Internal shift (*2)+0 (2)+20 (*2)+0 (2)+20 ns
1 1 CSHI clock operation
SCS deselect time tcsor (*3)'20+5tcycp (*3)+20+5tcycp (*3)-20+5tcycp (*3)+20+5tcycp ns
SCSL—>SCKlsetup time tcsse 3teycpt15 - 3teyept15 - ns
SCK1—SCS1 hold time tesHe 0 - 0 - ns
A External shift
SCS deselect time tespe clock operation 3tcycpt15 - 3teyept15 - 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:
—  tcycp 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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When Using High-speed Synchronous Serial Chip Select (SPI =

MBO9B560L Series

1, SCINV =1, MS=0, CSLVL=1)
(Vec =2.7V 10 5.5V, Vss = 0V)

. Vee <45V Vcc24.5V .
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS|—SCK1setup time tess internal shift | (D-20 (*1)+0 (*1)-20 (*1)+0 ns
SCK|—SCSt hold time teshi clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
SCS deselect time tcsor Operatlon (*3)'20+5tcycp (*3)+20+5tcycp (*3)'20+5tcycp (*3)+20+5tcycp ns
SCSL—>SCKTsetup time tcsse 3teyept15 - 3teycpt15 - ns
SCK|—SCS1 hold time tesHe External shift 0 - 0 - ns
SCS deselect time tespe clock 3tcyept15 - 3tcycpt15 - ns
SCS|—SOT delay time tose operation - 25 - 25 ns
SCS1—SOT delay time toee 0 - 0 - ns

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

Notes:

—  tcycp indicates the APB bus clock cycle time.

About the APB bus number which UART is connected to, see 8. Block Diagram in this data sheet.

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

(002-04856).

—  When the external load capacitance C, = 30 pF.
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When Using High-speed Synchronous Serial Chip Select (SPI =

MBO9B560L Series

1, SCINV =0, MS=0, CSLVL=0)
(Vec =2.7V 10 5.5V, Vss = 0V)

. Vec <45V Vec24.5V ]
Parameter Symbol Conditions - - Unit
Min Max Min Max
SCS1—SCK|setup time tessi Internal shift (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
SCK1—SCS| hold time tesh clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
SCS deselect time tcsor Operatlon (*3)'20+5tcycp (*3)+20+5tcycp (*3)'20+5tcycp (*3)+20+5tcycp ns
SCST—>SCKLsetup time tesse 3tcycpt15 - 3teycpt15 - ns
SCK1—SCS| hold time tesHe External shift 0 - 0 - ns
SCS deselect time tespe clock 3teveptl5 - 3teyept15 - ns
SCS1—SOT delay time tose operation - 25 - 25 ns
SCS|—SOT delay time toee 0 - 0 - ns

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

Notes:

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

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

(002-04856).

—  When the external load capacitance C, = 30 pF.

Document Number: 002-04922 Rev.*A

Page 90 of 124




xJ

—
———
—r
P
—
—
——
——
—

=/ C CYPRESS MB9B560L Series
scs (3) tcsoi
output /
tcssi teshi
>

™

y_\J
o [ L
T O LN

sCs "[CSDE
input 7—
tcsHE

fcsse
i

VAVALWAY,
o OO0

tose

o S

A
Y

=T

\ 4

A 4

Document Number: 002-04922 Rev.*A Page 91 of 124



xJ

== CYPRESS

Embedded in Tomorrow

When Using High-speed Synchronous Serial Chip Select (SPI =

MBO9B560L Series

1, SCINV =1, MS=0, CSLVL=0)
(Vec =2.7V 10 5.5V, Vss = 0V)

. Vee <45V Vcc24.5V )
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS1—SCK1setup time tessi Internal shift (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
SCK|—SCS| hold time tesh clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
SCS deselect time tcsor Operatlon (*3)'20+5tcycp (*3)+20+5tcycp (*3)'20+5tcycp (*3)+20+5tcycp ns
SCST—>SCKTsetup time tesse 3tcycpt15 - 3teycpt15 - ns
SCK|—SCS| hold time tesHe External shift 0 - 0 - ns
SCS deselect time tespe clock 3teyept15 - 3teyept15 - ns
SCS1—SOT delay time tose operation - 25 - 25 ns
SCS|—SOT delay time toee 0 - 0 - ns

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

Notes:

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

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

(002-04856).

—  When the external load capacitance C, = 30 pF.
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External Clock (EXT = 1): when in Asynchronous Mode Only

MBO9B560L Series

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

Value
Parameter Symbol Condition - Unit Remarks
Min Max
Serial clock "L" pulse width tsisH teyep + 10 - ns
Serial clock "H" pulse width tshsL _ teyee + 10 - ns
SCK falling time tF CL=30pF - 5 ns
SCK rising time tR - 5 ns
tR
— tsHsL -« tsish —>
SCK
Vin Viu Vin
V||_ VIL VIL
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12.4.12 External Input Timing

MBO9B560L Series

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

Value
Parameter | Symbol Pin Name Conditions . Unit
Min Max
ADTG A/D converter trigger input
- 2teyett - ns . .
FRCKXx Free-run timer input clock
Input pulse tink, ICxX
width tine DTTIxX - 2teyer*’ - ns Waveform generator
INTOO to INT31, | 2teyep +100% | - ns External interrupt,
NMIX 500** - ns
WKUPX - 500%° - ns Deep standby wake up

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

About the APB bus number which the A/D converter, multi-function timer, external interrupt are connected to, see 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.

1:INH

1:INL
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12.4.13 Quadrature Position/Revolution Counter Timing

MBO9B560L Series

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

. Valu .
Parameter Symbol Conditions - € Unit
Min Max
AIN pln H width tanL -
AIN pln L width taL -
BIN pln H width teHL -
BIN pln L width teLL -
BIN rising time from
AIN pin H level tausu PC_Mode2 or PC_Mode3
AIN falling time from
BIN pin H level tauap PC_Mode2 or PC_Mode3
BIN falling time from
AIN pin L level tabep PC_Mode2 or PC_Mode3
AIN rising time from
BIN pin L level tepau PC_Mode2 or PC_Mode3
AIN rising time from . )
BIN pin H level tauau PC_Mode2 or PC_Mode3 2teyer ns
BIN falling time from
AIN pin H level tauep PC_Mode2 or PC_Mode3
AIN falling time from
BIN pin L level tepap PC_Mode2 or PC_Mode3
BIN rising time from
AIN pin L level tabsu PC_Mode2 or PC_Mode3
ZIN pin H width tzrL QCR:CGSC =0
ZIN pin L width tziL 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 theez QCRCGSC =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.

tALL

AIN

BIN

tAHL

A 4

tauBu tBUAD

A 4

tBDAU
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12.4.14 1°C Timing

MBO9B560L Series

Typical Mode, High-speed Mode

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

N Typical Mode High-speed Mode )
Parameter Symbol Conditions Min Max Min Max Unit | Remarks
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
SCL1— SDA | Cu=30PpF, |
- R = (Vp/loL)*
Data hold time t 0 3.45+ 0 0.9¥ s
SCL | — SDA | 1 HODAT : : H
Data setup time
SDAl T = SCLT tsupar 250 - 100 - ns
STOP condition setup time
SCL1—» SDA? tsusto 4.0 - 0.6 - Ms
Bus free time between
"STOP condition" and tsur 4.7 - 1.3 - us
"START condition"
2 MHz < 4 4
toyep<d0 MHz 2tcyep - 2tcyep - ns
40 MHz < M ] ]
toyep<60 MHzZ Atcyep Atcyep ns
60 MHz < " 4
toyep<80 MHzZ 6tcyer*4 - Gtcvep - ns
80 MHz < " 4
o teyep<100 MHz | Blover ) Btever ) ns
Noise filter tsp *5
100 MHz = 0tevee® | - 0tevee® | - ns
teyep<120 MHz CYCP CYCP
120 MHz < “ “
tovep<140 MHzZ 12tcyep - 12tcyep - ns
140 MHz < a | a |
toyep<160 MHzZ 14tcyep 14tcyep ns
160 MHz < ] o
tovep<180 MHzZ 16tcycr 16tcycp 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 (tL.ow) of device's SCL signal.
*3: A high-speed mode I°C bus device can be used on a typical mode 1°C bus system as long as the device satisfies the requirement

of tsupar 2 250 ns.

*4: tcyep IS the APB bus clock cycle t|me

About the APB bus number that 1°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+)

MBO9B560L Series

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

Fast Mode Plus
it Fm +)*6 ;
Parameter Symbol Conditions ( Unit Remarks
Min Max
SCL clock frequency FscL 0 1000 kHz
(Repeated) START condition hold time )
SDA | - SCL | tHpsTa 0.26 HS
SCL clock "L" width tLow 0.5 - us
SCL clock "H" width thicH 0.26 - us
SCL clock frequency tsusTa 0.26 - ys
(Repeated) START condition hold time fooar CL= 30 pF, 0 045+ ¥ us
SDA| —» SCL | _ %1
- R = (Vp/|oL)

Data setup time ¢ 50 ) ns
SDA|1—SCL1 SubAT
STOP condition setup time
SCL T N SDAT tsusto 0.26 - us
Bus free time between
"STOP condition" and tsur 0.5 - us
"START condition"

60 MHz < 4 )

tcycp<80 MHz 6 tever ns

80 MHz < 4

tcycp<100 MHz 8 tevep ) ns

100 MHz < 4

10 teyep® - ns
. . tcycp<120 MHz %

Noise filter tsp 120 MHz < ot . ] " 5

tcycp<l40 MHz cvep

140 MHz < 4

tcycp<160 MHz 14 tCYCP B 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
supply voltage of the pull-up resistance and lo indicates Vo, guaranteed current.

*2: The maximum tuppar 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: teyep IS the APB bus clock cycle tlme

About the APB bus number that 1°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.

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

*6: When using fast mode plus (Fm+), set the I/O pin to the mode corresponding to 1C Fm+ in the EPFR register. See CHAPTER
12: 1/O Port in FM4 Family Peripheral Manual Main part (002-04856) for the details.

B

-/

SDA

SCL b
tHpsTA

tiow

tsupar

teur
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12.4.15 JTAG Timing

MBO9B560L Series

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

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
T™S, TDI i Tex, Vec245V 15
y setup time titacs TMS, DI VCC <45V - ns
. TCK, Vec 245V
TMS, TDI hold time titacH ™S, TDI Vee <45V 15 - ns
. TCK Vec24.5V - 25
TDO delay time t ' ns
y TAGD TDO Veec <45V - 45
Note:
—  When the external load capacitance C = 30 pF.
1 1
| |
U VOH/F
TCK Voo ) !
1 1
: tJ[AGS : tlTAGH |
| — plg—————p
| “~Von ' Von =
TMS/TDI 1 Vo @ Va
| |
1 1
|
\ tiracp |
o
|
: f OH
TDO ! Vow
|
|
| '
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12.5 12-bit A/D Converter

Electrical Characteristics for the A/D Converter

MBO9B560L Series

(Vcc = AVcc =2.7Vto 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 ANO0O to AN14 | -15 - +15 mV 27Vto55V
Full-scale transition voltage VEst ANOO to AN14 | AVRH - 15 - AVRH + 15 mV
Conversion time - - 0.5+ - - us AVcc 2 4.5V
o *2 - AVcc 2 4.5V
Sampling time Ts - 10 us
*2 - AVcc < 4.5V
s 25 - 1000 AVcc 2 4.5V
Compare clock cycle* Teck - ns
50 - 1000 AVce < 4.5V
State t_ranS|t|0n_t|n_1e to Tt ) 10 ) ) us
operation permission
Power supply current (analog i AVCC - 0.69 0.92 mA A/D 1 unit operation
+ digital) - 0.3 12 pA When A/D stop
Reference power supply 11 1.97 mA A/D Lunit operation
current - AVRH - AVRH=5.5V
(between AVRH and AVSS) 0.2 4.2 MA When A/D stop
Analog input capacity Can - - - 10 pF
. . 1.2 AVcc 245V
Analog input resistance Rain - - - 18 kQ AVee <45V
Interchannel disparity - - - - 4 LSB
Analog port input current - ANOO to AN14 | - - 5 MA
Analog input voltage - ANOO to AN14 | AVss - AVRH
4.5 - AVcc Teck <50 ns
Reference voltage - AVRH 57 - AVee Tock = 50 ns

*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 tlme 350 ns
(AVcc 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
(002-04860). 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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ANOO to AN14 Comparator
Rext Analog input pin Rain

Analog signal
source

Can

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

Ts: Sampling time
Input resistance of AID = 1.2 kQ at 4.5V <AVcc <55V
Input resistance of AID = 1.8 kQ at 2.7 V <AVcc < 4.5V
Can:  Input capacity of A/ID =10 pF at 2.7 V <AVcc <55V
Rext: Output impedance of external circuit

Ran:

(Equation 2) Tc = Teck x 14
Tc: Compare time
Teck: Compare clock cycle
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Definition of 12-bit A/D Converter Terms

* Resolution:

* Integral Nonlinearity:

« Differential Nonlinearity:

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

MBO9B560L Series

Deviation of the line between the zero-transition point (0b000000000000 «—— 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 =

VEst - V71

4094

A/D converter digital output value.

Voltage at which the digital output changes from 0x000 to 0x001.
Voltage at which the digital output changes from OxFFE to OXFFF.
Voltage at which the digital output changes from Ox(N — 1) to OxN.

OXFFFT
Actual conversion _
OXFFET  characteristics Ox(N+1)t Actual conversion
{1 LSB(N-1) + Vz1} characteristics
OXFFD+ ;
: VEsT -
Ideal characteristics
- ! . ~§\ (Actually- | OxN-+
3 : measured | 3
=] : value) 5
© 0x004- ; : Vnt ° - -
Tj 5 ! (Actually-measured <
5 ! i value k=) N
E’ 0x003T —--d ) BO0x(N-1)+ Vineyy
| ™ Actual conversion | [ (Actually-measured
: : value
0x002 ' characteristics ; Vi )
Ideal characteristics (Actually-measured
0x001-+ 0x(N-2) . value)
/ Vzr (Actually-measured value) Actual conversion characteristics
AVss AVRH AVss
Analog input Analog input
Integral Nonlinearity of digital output N = Vnr - {1LSB x (N - 1) + Vzr} [LSB]
1LSB
Differential Nonlinearity of digital output N = Vi +11I)_;E’: Vit -1[LSB]

AVRH
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12.6 12-bit D/A Converter

Electrical Characteristics for the D/A Converter

MBO9B560L Series

(Mcc =AVcc = 2.7V t0 5.5V, Vss = AVss = 0V)

Parameter Symbol | Pin Name - Value Unit Remarks
Min Typ Max
Resolution - - - 12 bit
Integral Nonlinearity* INL -16 - +16 LSB
Differential Nonlinearity* DNL -0.98 - +1.5 LSB
DAXx - - 10.0 mV When setting 0x000
Output voltage offset Vorr 200 |- +1.4 mv When setting OXFFF
. 3.10 3.80 4.50 kQ D/A operation

Analog output impedance | Ro 50 N N MO When D/A stop

IDDA 260 330 410 pA D/A 1lunit operation AV¢c=3.3 V
Power supply current* AVCC 400 519 620 UA D/A lunit operation AVcc=5.0V

IDSA - - 14 MA When D/A stop

*: During no load
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12.7 USB Characteristics

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

Value
Parameter Symbol Pin Name Conditions ; Unit | Remarks
Min Max

Input H level voltage Vi - 2.0 USBVcc +0.3 | V *1
Input Input L level voltage Vi - Vss-0.3 | 0.8 \% *1
qha}racter D|ffe|"(?n_t|al input Vo, _ 0.2 - \Y; *2
-istics sensitivity

Different common mode Vo ) 08 25 v »

range

Output "H" level voltage | V External pull-down 2.8 3.6 \ *3

P 9 o resistance = 15 kQ ' ]
. External pull-up N

Output "L" level voltage | Vor UDPO,UDMO resistance = 1.5 kO 0.0 0.3 Y, 3

Crossover voltage Vcrs - 1.3 2.0 V *4

Rising time trr Full-Speed 4 20 ns *5
Output Falling time trr Full-Speed 4 20 ns *5
character Rising/falling time
-istics - 9 *

matching terEM Full Speed 90 111.11 % 5

Output impedance Zporv Full-Speed 28 44 Q *6

Rising time tir Low-Speed 75 300 ns *7

Falling time te Low-Speed 75 300 ns *7

Rising/falling time ~ 9 *

matching tLRFM 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) = 0.8 V, Vi (Min) = 2.0 V
(TTL input standard).
There are some hysteresises 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.

1.0

sensitivity [V]
|

=]
N
|
[
|
|
|

.
bl

Minimum differential input

08 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 (Von).

*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=270Q
TxD+ vAveY 1
i ( Yoo C.=50pF
i | /77;
: 1 Rs=27Q
™o — M

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

‘ Rs
O 280Q to 44Q Equiv. Imped.
(Y

TxD+

TxD- . 28Q) 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.

- 10%
- - >«
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

TxD+

Rs=270Q
™5 T e
L = 50pF to 150pF
Rs=270Q

TxD-

3-State Enable —_.J

|7

g

/;; CL = 50pF to 150pF
Rpd=15kQ

J

Low-Speed Load (Downstream Port Load) - Reference 2
Low—speed Buffer
"""""""""" Rs=27Q
TxD+ AN VTERM
E ) CL =200pF to
. ,/I 600pF Rpu
i : Rs=27Q
™D A T
CL =200pF to Rpu=1.5k0
3-State Enable %J ; /I 600pF VTERM=3.6V
Low-Speed Load (Compliance Load)
Low-speed Buffer
T LX)
TxD+ AN 1
§ S C. = 200pF to 450pF
! /j/;
¢ Rs=270
TxD- —\A 1
: E C. = 200pF to 450pF
3 State Enable __-.—Q | IR P
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12.8 Low-Voltage Detection Characteristics

12.8.1 Low-Voltage Detection Reset

Value
Parameter Symbol | Conditions ; Unit Remarks
Min Typ Max
Detected voltage VDL - 2.25 2.45 2.65 V When voltage drops
Released voltage VDH - 2.30 2.50 2.70 V When voltage rises
12.8.2 Interrupt of Low-Voltage Detection
o 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 \Y When voltage rises
Detected voltage VDL 2.76 3.0 3.24 Y When voltage drops
SVHI = 00100 -
Released voltage VDH 2.85 3.1 3.34 \Y When voltage rises
Detected voltage VDL 2.94 3.2 3.45 Y When voltage drops
SVHI = 01100 -
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 \Y When voltage rises
Detected voltage VDL 3.68 4.0 4.32 \% When voltage drops
SVHI = 01001 -
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
SVHI = 01000 -
Released voltage VDH 3.86 4.2 4.53 \Y; When voltage rises
Detected voltage VDL 3.86 4.2 4.53 Y When voltage drops
SVHI = 11000 -
Released voltage VDH 3.96 4.3 4.64 \Y When voltage rises
LVD stabilization wait time | Tivow - - - 4480: us
tevep

*: tevep indicates the APB2 bus clock cycle time.
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12.9 MainFlash Memory Write/Erase Characteristics

MBO9B560L Series

(Vee = 2.7V t0 5.5V)

Value "
Parameter . Unit Remarks
Min Typ Max
Sector erase Large Sector 0.7 3.7 L . .
: S Includes write time prior to internal erase
time Small Sector 0.3 1.1
oy | W ores
(16-bit) - 12 us Not including system-level overhead time
o Write cycles >
write time ) 200
100 times
Chip erase time - 8.0 384 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).

12.10 WorkFlash Memory Write/Erase Characteristics
(Vcc =2.7Vto 55V)

P t Value Unit R k

arameter Min Typ Max ni emarks
Sector erase time - 0.3 15 S Includes write time prior to internal erase
H"T” wprd (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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12.11 Standby 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

MBO9B560L Series

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

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 us
Sub timer mode 881 1136 us
RTC mode
stop mode Ticnt
(High-speed CR /Main/PLL run mode 270 581 HS
return)
RTC mode
stop mode 240 480
(Low-speed CR/sub run mode return)
Deep _standby RTC mode with RAM 308 667 us wnhogt RAM
retention retention
Deep _standby stop mode with RAM 308 667 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
accept

CPU
Operation

Active

Ticnt

Start

Interrupt factor
clear by CPU

*: External interrupt is set to detecting fall edge.
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MBO9B560L Series

Example of Standby Recovery Operation (when in Internal Resource Interrupt Recovery*)

Internal
Resource INT

Interrupt factor
accept

CPU
Operation

Active
|
R
Tient :
| Interrupt factor
I clear by CPU
|
|
|
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 (002-04856).

* When interrupt recoveries, the operation mode that CPU recoveries depend on the state before the Low-Power consumption
mode transition. See CHAPTER 6: Low Power Consumption Mode in FM4 Family Peripheral Manual Main part (002-04856).
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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

MBO9B560L Series

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

Value )
Parameter Symbol Unit Remarks
Typ Max*
Sleep mode 116 266 us
High-speed CR timer mode
Main timer mode 116 266 us
PLL timer mode
Low-speed CR timer mode 258 567 ys
Sub timer mode Trent 258 567 us
RTC mode
Stop mode 308 667 HS
s without RAM
Deep standby RTC mode with RAM retention 308 667 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)
I I
INITX
D
> |
I I I
' > ! !
C i
Internal RST RST Active | Release
I
I I I
I [
! : Trent :
| |
I
I
I
I
CPU
. Start
Operation
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MBO9B560L Series

Example of Standby Recovery Operation (when in Internal Resource Reset Recovery*)

Internal
Resource RST

Internal RST

CPU
Operation

RST Active

Release

Trent

Start

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

Notes:

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

part (002-04856).

—  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

Part number Package

MB9BF564LPMC1

Plastic - LQFP (0.5mm pitch), 64 pin
MB9BF565LPMC1 (FPT-64P-M38)
MB9BF566LPMC1
MB9BF564LPMC

Plastic - LQFP (0.65mm pitch), 64 pin
MB9BF565LPMC (FPT-64P-M39)
MB9BF566LPMC
MB9BF564KPMC
MBOBES65KPMC Plastic L?FFPPTEZ.BS}S_][\T;;;CM, 48 pin
MB9BF566KPMC
MB9BF564LQN

Plastic * QFN (0.5mm pitch), 64 pin
MB9BF565LQN (%LCC(-64P-M§4) ).64p
MB9BF566LQN
MB9BF564KQN

Plastic = QFN (0.5mm pitch), 48 pin
MB9BF565KQN (LCC-48P-M73)
MB9BF566KQN
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14.Package Dimensions

MBO9B560L Series

64-pin plastic LQFP

(FPT-64P-M38)

Lead pitch 0.50 mm
Package width x | 14 49 mm x 10.00 mm
package length

Lead shape Gullwing

Lgad b_end Normal bend

direction
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Weight 0.32¢

64-pin plastic LQFP
(FPT-64P-M38)

12.000.20(.472+.008)SQ
*10.00£0.10(.394+.004)SQ

®
LA AR

o T
 —— o —
o T
 —— o —
o T
o T
 —— o —
o T
o T

CCEEECEEEEREEE L
@‘ [0.50(.020) | 0.22:5

(© 2010 FUJITSU SEMICONDUCTOR LIMITED F64038S-c-1-2

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

0.145 + 0.055

Wm)

[=]0.08(.003)]

||

150318
(.059:8%)

0~8°

(Mounting height)

0.50+0.20 0.10+£0.10
(.020+.008) (.004+.004)
(Stand off)

0.60+0.15

(:024+.006)
L

Dimensions in mm (inches).

Note: The values in parentheses are reference values.

|

|

|

|

v |
0.25(.010) }
/iy
s R

|

|

|

|

|

|

]
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64-pin plastic LQFP Lead pitch 0.65 mm
Package width x
package length 12.00 mm x 12.00 mm
Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Weight 047 g
(FPT-64P-M39)
64-pin plastic LQFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-64P-M39) Note 2} Pins width and pins thickness indude 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

0.1
@ T oot gs
HHHHHHAAEHEAHHAA -
Details of "A" part
°C -
(| [
(| [
% % 15033
— = {.059:3%)
- -
- -
— = 0.10(.004) 0~8" 12? : j
= = S I e A
o = / 0.1020.10
co INDEX o 0.50£0.20 (-004+.004)
e — (:020£.008) 0.25(.010)85C
() Q () 0.60:0.15 L)
(.024£.008)
HHHHHHEEEE S04 HHH d -
O .
OEOE] Losza s
& 2010-2013 FUJITSU SEMICONDUCTOR LIMITED HMbF6d-395c4-3 Dimensions in mm (inches).

Note: The values in parentheses are reference values.
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MBO9B560L Series

64-pin plastic QFN Lead pitch 0.50 mm
i X
Package width 9.00 mm x 9.00 mm
package length
Sealing method Plastic mold
Mounting height 0.90 mm MAX
Weight -
(LCC-64P-M24)
64-pin plastic QFN
(LCC-64P-M24)
B 9.00+0.10 o 6.000.10
(:354£.004) (:236+.004)
| [
| Uuuuuuuuuyuuuuuuy
| D] | d
| =) | =
! D ‘ -
! =) ! =
| ) ! g
} D] \ (@
| - ‘ S 0.25:0.05
‘ 9.00£0.10 6.00:0.10 D ‘ o e
T J" _____________ T (3542.004) | (286£004) O [T “_ _"_ET)
| D] ) d
| =} ! d
\ D [ d
INDEX AREA | o [045(018) |
| = | =
| D ' d
| o ! d
‘ nnannnnannfadnann 1PIN ID
\ [ (0-20R (.008R))
0.50 (.020) ‘ 0.40+0.05
7(9(522;%82) TP (0162.002)
|
\iEI_EI_ELEI_D_EI_D_Di_D_D_D_D_D_D_EU_‘ !
0.05 (.002) MAX (0.20 (.008))
Dimensions in mm (inches).
© 2011 FUJITSU SEMICONDUCTOR LIMITED HMbC64-24Sc-2-1 Note: The values in parentheses are reference values.
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48-pin plastic LQFP Lead pitch 0.50 mm
Package width x 7.00 mm x 7.00 mm
package length
Lead shape Gullwing
Le_ad b_end Normal bend
direction
Sealing method Plastic mold
Mounting height 1.70 mm MAX
(FPT-48P-M49) Weight 0179
48-pin plastic LQFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-48P-M49) Note 2) Pins width and pins thickness include plating thickness.

Note 3) Pins width do not include tie bar cutting remainder.

9.00+ 0.20(.354 +.008)SQ
*7.00+0.10(.276 + .004)S| 0.145+ 0.055

@ (.006+ .002)
A AR AFA A N
o — ] o
@

o — ] o

o — ] o
,,,,,,,,,,,,,,,,,, :
— [E— } Details of "A" part |
] = +020 I
— = } —L:50=0% _ (vigunting height) |
p— INDEX — ‘ (.0597%:) |
® i ! 0.10+0.10 !
/ \ 0°-8 (.004+.004)
H HHHHHH*HH : \ _ (Stand off) |
U ‘ f 8 \
© ® R |

0.50(.020) ‘ 0.25(.010
[0.50(.020) (())(.)282+¢ 86025 ST0.080003 @ | ‘
(:008+.002) I 0.60£0.15 }
I (.024+.006) |
L )
Dimensions in mm (inches).
© 2010 FUJITSU SEMICONDUCTOR LIMITED HMbF48-49Sc-1-2 Note: The values in parentheses are reference values.
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MBO9B560L Series

48-pin plastic QFN Lead pitch 0.5 mm
Package width x
package length 700 mm x 7.00 mm
Sealing method Plastic mold
Mounting height 090 mm MAX
Weight —
(LCC-48P-M73)
48-pin plastic QF N
(LCC-48P-M73)
7.00£0.10 o 5.50£0.10
(276£.004) (217+.004)
T UUUUUIITTUU
fa-
= fa-
= ‘ ja
= jan
= jan
. N 0.25:0.05
|- s R ame Bt — — —rg e
5 ¥
INDEX AREA | = ‘ ]
= fa
= 0.45(018) , |
g ANANANANANALATS! 0 r b
1 ! 1PIN ID
(0:20R (.008R))
0.85+0.05 0.50(.020) 0.40+0.05
(033+.002) TYP) (016£.002)

0.05 (002) MAX (0.20( 008))

@ 2011 FUIITSU SEMICONDUCTOR LIMITED HMbC48-T35¢-2-1

Dimensions in mm (inches).

Note: The values in parenthesesare reference values.

Document Number: 002-04922 Rev.*A

Page 120 of 124



—
—
—
———
——
———
——
—

——2 CYPRESS

xJ

SR

Embedded in Tomorrow

15.Major Changes

Spansion Publication Number: DS709-00005

MBO9B560L Series

Page Section Change Results
- - Preliminary — Data Sheet
nFEATURES Added the following description :
3 [USB function] * The size of each endpoint is according to the follows.
- Endpoint 0, 2 to 5 : 64bytes
- Endpoint 1 : 256bytes
ul/O CIRCUIT TYPE Added the following description to Remarks of Type F, G, I, L, M, N:
31to 34 When this pin is used as an I°C pin, the digital output P-ch transistor is
always off
350 36 Added the following description to Remarks of Type O, P, Q:
For I/O setting, refer to VBAT Domain in the PERIPHERAL MANUAL
mHANDLING DEVICES Added new section
43 } : :
®Handling when using debug pins
44 mBLOCK DIAGRAM Revised the block diagram
mELECTRICAL CHARACTERISTICS Added the note to “AVRH”
57 2. Recommended Operating Conditions
Revised “Table for package thermal resistance and maximum
permissible power”
58 Revised “Icc(leakmax)”
mELECTRICAL CHARACTERISTICS * Revised the value of TBD
60 to 65 | 3. DC Characteristics + Added the note to “lcc”
(1) Current Rating » Added the note to “Iccvear’
nELECTRICAL CHARACTERISTICS Revised the waveform chart :
70 4. AC Characteristics Vce — Vear
(2) Sub Clock Input Characteristics
nELECTRICAL CHARACTERISTICS * Revised the value of TBD
70 4. AC Characteristics * Revised the table and the note of “Built-in High-speed CR”
(3) Built-in CR OscillationCharacteristics
mELECTRICAL CHARACTERISTICS * Revised the table and the note
4. AC Characteristics
71 (4-1) Operating Conditions of Main PLL(In the
case of using main clock for input clock of PLL)
(4-2)Operating Conditions of USB PLL(In the case
of using main clock for input clock of PLL)
nELECTRICAL CHARACTERISTICS * Revised the value of TBD
4. AC Characteristics * Revised the table and the note
71 (4-3) Operating Conditions of Main PLL(In the
case of using built-in high-speed CR clock for
input clock of main PLL)
nELECTRICAL CHARACTERISTICS * Revised the value of TBD
106 5. 12-bit A/D Converter * Revised the condition of the electrical characteristics table
- Electrical Characteristics for the A/D Converter » Revised the description of "Reference voltage"
mELECTRICAL CHARACTERISTICS * Revised the value of TBD
109 6. 12-bit D/A Converter « Revised the condition of the electrical characteristics table
- Electrical Characteristics for the D/A Converter * Revised the remarks of “IDDA”
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MBO9B560L Series

Section

Change Results

mELECTRICAL CHARACTERISTICS
11. Standby Recovery Time
(1) Recovery cause: Interrupt/WKUP

* Revised the value of TBD
* Revised the table of Recovery count time

118

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

* Revised the value of TBD
* Revised the table of Recovery count time

NOTE: Please see “Document History” about later revised information.
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MBO9B560L Series

Document Title: MB9B560L Series 32-Bit ARM® Cortex® - M4F, FM4 Microcontroller
Document Number: 002-04922

o Orig. of Submission L
Revision ECN Description of Change
Change Date
Migrated to Cypress and assighed document number 002-04922.
ki - AKIH 12/25/2013
No change to document contents or format.
*A 5273878 AKIH 05/12/2016 |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 1 | PSoC 3 | PSoC 4 | PSoC 5LP
Automotiv: cypress.com/automotive .
utomotive yp Cypress Developer Community
Clocks & Buffers cypress.com/clocks Community | Forums | Blogs | Video | Training | Components
Interface cypress.com/interface .
N Technical Support
Lighting & Power Control cypress.com/powerpsoc
cypress.com/go/support
Memory cypress.com/memory
PSoC cypress.com/psoc
Touch Sensing cypress.com/touch
USB Controllers cypress.com/ush
Wireless/RF cypress.com/wireless

ARM and Cortex are the registered trademarks of ARM Limited in the EU and other countries.
L _________________________________________________________________________________________________________________]

© Cypress Semiconductor Corporation, 2013-2016. 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 a personal, non-exclusive, nontransferable license (without the right to sublicense) (1) under its copyright rights in the Software (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, and (2) 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 for use with Cypress hardware products. Any other use, reproduction,
modification, translation, or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE
OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. To the extent
permitted by applicable law, 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 you shall and hereby do release Cypress
from any claim, damage, or other liability arising from or related to all Unintended Uses of Cypress products. You 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.
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