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Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

ARM® Cortex®-M4F

32-Bit Single-Core

160MHz

CANbus, CSIO, I2C, LINbus, UART/USART, USB
DMA, LVD, POR, PWM, WDT
48

288KB (288K x 8)

FLASH

32K x 8

2.7V ~ 5.5V

A/D 15x12b; D/A 2x10b
Internal

-40°C ~ 125°C (TA)
Surface Mount

64-LQFP

64-LQFP (12x12)

https://www.e-xfl.com/product-detail/rochester-electronics/mb9bf564lpmc-g-jne2

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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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
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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.
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12.10 WorkFlash Memory Write/Erase Characteristics
12.11 StANADY RECOVEIY TIMIE ...eeeiiiiiiie ittt ettt e et e ekt e e e s et e e ettt e e s et e e aaE e e e e bn et e e nnne e e e anbn e e e nnne e e e nnnees
12.11.1 Recovery cause: Interrupt/ WKUP
12.11.2 RECOVEIY CaUSE: RESBL...ci i it i i i it i i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaeas
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LCC-64P-M24

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
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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.

Document Number: 002-04922 Rev.*A
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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)

Document Number: 002-04922 Rev.*A
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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).

Document Number: 002-04922 Rev.*A Page 23 of 124
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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.

Document Number: 002-04922 Rev.*A Page 39 of 124



4

£ CYPRESS MBO9B560L Series

Embedded in Tomorrow

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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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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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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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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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
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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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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)
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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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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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12.4.14 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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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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12.8 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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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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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
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|

|

|

|

|

|

]
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