
Rochester Electronics, LLC - MB9BF566NPMC-G-JNE2 Datasheet

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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Pin No 
Pin Name 

I/O 
Circuit  
Type 

Pin State 
Type LQFP120 LQFP100 LQFP80 QFP100 BGA112 BGA144 

68 58 47 36 J11 H12 

P16 

F M 

AN06 

SIN2_2 

INT14_1 

MAD13_0 

69 59 48 37 H12 H11 

P17 

F P 

AN07 

SOT2_2 

(SDA2_2) 

WKUP3 

MAD14_0 

70 60 49 38 H13 K13 AVCC - - 

71 61 50 39 G13 J13 AVSS - - 

72 62 51 40 F13 H13 AVRL - - 

73 63 52 41 E13 G13 AVRH - - 

74 64 53 42 H11 H10 

P18 

F L 

AN08 

SCK2_2 

(SCL2_2) 

MAD15_0 

75 65 54 43 G12 G12 

P19 

F M 

AN09 

SIN4_1 

IC00_1 

INT05_1 

MAD16_0 

76 66 55 44 G11 G11 

P1A 

M L 

AN10 

SOT4_1 

(SDA4_1) 

IC01_1 

MAD17_0 

77 67 56 45 F12 G10 

P1B 

M L 

AN11 

SCK4_1 

(SCL4_1) 

IC02_1 

MAD18_0 

78 68 - 46 F11 F13 

P1C 

F L 

AN12 

CTS4_1 

IC03_1 

MAD19_0 

79 69 - 47 E12 F12 

P1D 

F L 

AN13 

RTS4_1 

DTTI0X_1 

MAD20_0 



  
  

  

 

Document Number: 002-04864 Rev.*B                                                                                 Page 40 of 170 
 
 

 
MB9B560R Series 

Pin 
Function 

Pin Name Function Description 

Pin No 

LQFP 
120 

LQFP 
100 

LQFP 
80 

QFP 
100 

BGA 
112 

BGA 
144 

Multi- 

function 

Timer 

1 

DTTI1X_0 Input signal controlling wave form generator 

outputs RTO10 to RTO15 of Multi-function 

timer 1. 

8 8 8 86 E2 E2 

DTTI1X_1 55 - - - - L10 

FRCK1_0 16-bit free-run timer ch.1 external clock input 

pin 

96 81 66 59 A9 D9 

FRCK1_1 50 45 35 23 L9 L8 

IC10_0 

16-bit input capture ch.1 input pin of Multi-

function timer 1. 

ICxx describes channel number. 

95 80 65 58 A10 B10 

IC10_1 54 - - - - M10 

IC11_0 94 79 64 57 B10 A11 

IC11_1 53 - - - - K9 

IC12_0 93 78 63 56 B11 C10 

IC12_1 52 - - - - L9 

IC13_0 92 77 62 55 A12 B13 

IC13_1 51 - - - - K8 

RTO10_0 

(PPG10_0) 

Wave form generator output pin of Multi-

function timer 1. 

This pin operates as PPG10 when it is used in 

PPG1 output modes. 

2 2 2 80 C1 C1 

RTO10_1 

(PPG10_1) 
32 27 - 5 N2 N2 

RTO11_0 

(PPG10_0) 

Wave form generator output pin of Multi-

function timer 1. 

This pin operates as PPG10 when it is used in 

PPG1 output modes. 

3 3 3 81 C2 C2 

RTO11_1 

(PPG10_1) 
33 28 - 6 N3 L2 

RTO12_0 

(PPG12_0) 

Wave form generator output pin of Multi-

function timer 1. 

This pin operates as PPG12 when it is used in 

PPG1 output modes. 

4 4 4 82 C3 D1 

RTO12_1 

(PPG12_1) 
34 29 - 7 M3 N3 

RTO13_0 

(PPG12_0) 

Wave form generator output pin of Multi-

function timer 1. 

This pin operates as PPG12 when it is used in 

PPG1 output modes. 

5 5 5 83 D1 D2 

RTO13_1 

(PPG12_1) 
35 30 - 8 L3 M3 

RTO14_0 

(PPG14_0) 

Wave form generator output pin of Multi-

function timer 1. 

This pin operates as PPG14 when it is used in 

PPG1 output modes. 

6 6 6 84 D2 D3 

RTO14_1 

(PPG14_1) 
36 31 21 9 M4 L4 

RTO15_0 

(PPG14_0) 

Wave form generator output pin of Multi-

function timer 1. 

This pin operates as PPG14 when it is used in 

PPG1 output modes. 

7 7 7 85 E1 E1 

RTO15_1 

(PPG14_1) 
37 32 22 10 L5 K5 
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Handling when Using Multi-function Serial Pin as I2C Pin 
If it is using the multi-function serial pin as I2C pins, P-ch transistor of digital output is always disabled. 
However, I2C pins need to keep the electrical characteristic like other pins and not to connect to the external I2C 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 μF would be recommended for this series. 

 

Mode Pins (MD0) 
Connect the MD pin (MD0) 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. The device operates normally after all power on. 

VBAT only Power-on is possible when VBAT and VCC turns Power-on and Hibernation control is setting and then VCC turns 
Power-off. About Hibernation control, see Chapter 7-2: VBAT Domain(A) in FM4 Family Peripheral Manual Main Part(002-04856). 
If not using the A/D converter and D/A converter, connect AVCC = VCC and AVSS = VSS. 

Turning on: VBAT → VCC → USBVCC 

VCC → AVCC → AVRH 

Turning off: AVRH → AVCC → VCC 

USBVCC → VCC → VBAT 

 

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. 

 

Device 

C 

VSS 

CS 

GND 
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8. Block Diagram 
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P
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TRSTX,TCK,
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TRACEDx,

TRACECLK
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AVCC,

AVSS,

AVRH

ANxx

TIOAx

TIOBx

C

TDO

X1

X0A

X1A

SCKx
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SOTx

INTx
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.
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H
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e

 

ADTGx

RTS4

CTS4

MADx

MADATAx

MainFlash

1 Mbytes/

768 Kbytes/

512 Kbytes

Multi-function Serial I/F 

8ch.

HW flow control(ch.4)

External Bus I/F

GPIO

PIN-Function-Ctrl

LVD

M
u

lt
i-
la

y
e

r 
A

H
B

 (
M

a
x
 1

6
0

 M
H

z
)

TPIU*
ROM

Table

ETM*SWJ-DP

Main

Osc
PLL

CR 

100 kHz

LVD Ctrl

Base Timer

16-bit 16ch./

32-bit 8ch.

Peripheral Clock Gating

Low-speed CR Prescaler

RTCCO,

SUBOUT

Deep Standby Ctrl WKUPx

16-bit Free-run Timer

3ch.

16-bit Output Compare

6ch.

16-bit Input Capture

4ch.

A/D Activation Compare 

6ch.

16-bit PPG

3ch.

DTTI0X

FRCK0

QPRC

2ch.
BINx

ZINx

IC0x

RTO0x

AINx

12-bit A/D Converter

Multi-function Timer × 2

MCSXx,MDQMx,

MOEX,MWEX,

MALE,MRDY,

MNALE,MNCLE,

MNWEX,MNREX,

MCLKOUT,MSDWEX,

MSDCLK,MSDCKE,

MRASX,MCASX

Waveform Generator

3ch.

MPUFPU

12-bit D/A Converter

2units

SRAM2

16/24/32 Kbytes

WorkFlash

32 KbytesWorkFlash I/F

Trace Buffer

(16 Kbytes)

DSTC

CAN

USB2.0

(Host/

Func)

PHY
USBVCC

UDP0,UDM0

UHCONX0

CAN

TX0,

RX0

TX1,

RX1

SD-CARD I/F
S_CLK,S_CMD

S_DATAx

S_CD,S_WP

CAN Prescaler

USB Clock Ctrl PLL

VREGCTL

VWAKEUP

Unit 2

DAx

Real-Time Clock

Port Ctrl.

Sub

Osc

VBAT Domain

VBAT Domain
CR 

4 MHz

CROUT

Source Clock

 
*: For the MB9BF566M, MB9BF567M and MB9BF568M, ETM is not available. 
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P
in

 s
ta

tu
s

 T
y
p
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Function 
Group 

Power-on 
Reset or 

Low-voltage 
Detection 

State 

INITX 
Input 
State 

Device 
Internal  
Reset 
State 

Run Mode 
or Sleep 

Mode 
State 

Timer Mode, 
RTC Mode, or 

Stop Mode State 

Deep Standby RTC  
Mode or Deep Standby 

Stop Mode State 

Return 
from 
Deep  

Standby  
Mode 
State 

Power  
Supply 

Unstable 

Power Supply 
Stable 

Power  
Supply  
Stable 

Power Supply 
Stable 

Power Supply 
Stable 

Power  
Supply  
Stable 

‐ INITX=0 INITX=1 INITX=1 INITX=1 INITX=1 INITX=1 

‐ ‐ ‐ ‐ SPL=0 SPL=1 SPL=0 SPL=1 - 

Q 

WKUP 

enabled 

Setting 
disabled 

Setting 
disabled 

Setting  
disabled 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

WKUP 
input 

enabled 

Hi-Z / 
WKUP 
input 

enabled 

GPIO 
selected 

External 

interrupt 

enabled 

selected 

GPIO 
selected 
Internal 

input 
fixed 
at 0 

Hi-Z / 
Internal 

input 
fixed 
at 0 

Resource 

other than 

above 

selected 
Hi-Z 

Hi-Z / 
Input 

enabled 

Hi-Z / 
Input 

enabled 

Hi-Z / 
Internal input 

fixed 
at 0 GPIO 

selected 

R 

GPIO 

selected 
Hi-Z 

Hi-Z / 
Input 

enabled 

Hi-Z / 
Input 

enabled 

Maintain 
previous 

state 

Maintain 
previous 

state 

Hi-Z / 
Internal input 

fixed 
at 0 

GPIO 
selected 
Internal 

input 
fixed 
at 0 

Hi-Z / 
Internal 

input 
fixed 
at 0 

GPIO 
selected 

USB I/O pin 
Setting 

disabled 
Setting 

disabled 
Setting 

disabled 

Hi-Z at 
trans- 

mission/ 
Input 

enabled
/ 

Internal 
input 
fixed 

at 0 at 
receptio

n 

Hi-Z at 
trans- 

mission/ 
Input 

enabled/ 
Internal input 

fixed 
at 0 at 

reception 

Hi-Z / 
Input 

enabled 

Hi-Z / 
Input 

enabled 

Hi-Z / 
Input 

enabled 

 

*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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Calculation Method of Power Dissipation (Pd) 
 

The power dissipation is shown in the following formula. 

Pd = VCC × ICC + Σ (IOL × VOL) + Σ ((VCC-VOH) × (-IOH)) 

 IOL: "L" level output current 

 IOH: "H" level output current 

 VOL: "L" level output voltage 

 VOH: "H" level output voltage 

 

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

ICC = ICC(INT) + ΣICC(IO) 

 

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

 ΣICC(IO): Sum of current (I/O switching current) consumed in output pin 

 

For ICC (INT), it can be anticipated by "(1) Current Rating" in "3. DC Characteristics" (This rating value does not include ICC (IO) for 
a value at pin fixed). 
For Icc (IO), it depends on system used by customers. 
The calculation formula is shown below. 

ICC(IO) = (CINT + CEXT) × VCC × fsw 
 CINT: Pin internal load capacitance 
 CEXT: External load capacitance of output pin 
 fSW: Pin switching frequency 

 

Parameter Symbol Conditions Capacitance Value 

Pin internal load capacitance CINT 

4 mA type 1.93 pF 

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). 
 

ICC(Max) = ICC(Typ) + ICC(leak_max) 

 

Parameter Symbol Conditions Current Value 

Maximum leak current at operating ICC(leak_max) 

Tj = +125 °C 45.5 mA 

Tj = +105 °C 26.8 mA 

Tj = +85 °C 16.2 mA 
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Current Explanation Diagram 
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Pd = VCC×ICC + Σ(IOL×VOL)＋Σ((VCC-VOH)×(－IOH)) 

ICC = ICC(INT)＋ΣICC(IO) 
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12.3 DC Characteristics 

12.3.1 Current Rating 

Table 12-1. Typical and maximum current consumption in Normal operation(PLL), code running from Flash memory 
(Flash accelerator mode and trace buffer function enabled) 

Parameter Symbol 
Pin 

Name 
Conditions Frequency*4 

Value 
Unit Remarks 

Typ*1 Max*2 

Power 

supply 

current 

ICC VCC 
Normal operation 

(PLL) 
*5, *6 

160 MHz 54 103  

mA 

*3 

When all peripheral 

clocks are ON 

144 MHz 49 98  

120 MHz 41 90  

100 MHz 35 84  

80 MHz 28 77  

60 MHz 22 71  

40 MHz 16 64  

20 MHz 8.9 58  

8 MHz 5.1 54  

4 MHz 3.8 53  

160 MHz 34 83  

mA 

*3 

When all peripheral 

clocks are OFF 

144 MHz 31 80  

120 MHz 26 75  

100 MHz 22 71  

80 MHz 18 67  

60 MHz 14 63  

40 MHz 10 59  

20 MHz 6.2 55  

8 MHz 3.8 53  

4 MHz 3.1 52  

Table 12-2. Typical and maximum current consumption in Normal operation(PLL), code with data accessing running from 
Flash memory (Flash accelerator mode and trace buffer function disabled) 

Parameter Symbol 
Pin 

Name 
Conditions Frequency*7 

Value 
Unit Remarks 

Typ*1 Max*2 

Power 

supply 

current 

ICC VCC 

Normal 

operation 

(PLL) 

*8 

160 MHz 74 126  

mA 

*3 

When all peripheral 

clocks are ON 

144 MHz 68 120  

120 MHz 59 112  

100 MHz 52 104  

80 MHz 44 97  

60 MHz 36 89  

40 MHz 27 79  

20 MHz 17 67  

8 MHz 8.3 58  

4 MHz 5.4 55  

160 MHz 51 103  

mA 

*3 

When all peripheral 

clocks are OFF 

144 MHz 47 100  

120 MHz 42 94  

100 MHz 37 90  

80 MHz 33 85  

60 MHz 28 80  

40 MHz 21 73  

20 MHz 13 64  

8 MHz 6.9 56  

4MHz 4.6 54  
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Table 12-8. Typical and maximum current consumption in STOP mode, TIMER mode and RTC mode 

Parameter Symbol Pin Name Conditions Frequency 
Value 

Unit Remarks 
Typ*1 Max*2 

Power supply 

current 

ICCH 

VCC 

STOP mode - 

0.33 1.8  mA 
*3, *4 

Ta=+25°C 

- 15  mA 
*3, *4 

Ta=+85°C 

- 22  mA 
*3, *4 

Ta=+105°C 

ICCT 

TIMER mode 

(built-in high-

speed CR) 

4 MHz 

0.70 2.2  mA 
*3, *4 

Ta=+25°C 

- 16  mA 
*3, *4 

Ta=+85°C 

- 22  mA 
*3, *4 

Ta=+105°C 

TIMER mode  

(sub oscillation) 
32 kHz 

0.33 1.8  mA 
*3, *4 

Ta=+25°C 

- 15  mA 
*3, *4 

Ta=+85°C 

- 22  mA 
*3, *4 

Ta=+105°C 

TIMER mode 

(built-in  

low-speed CR) 

100 kHz 

0.34 1.8  mA 
*3, *4 

Ta=+25°C 

- 15  mA 
*3, *4 

Ta=+85°C 

- 22  mA 
*3, *4 

Ta=+105°C 

ICCR 
RTC mode 

(sub oscillation) 
32 kHz 

0.33 1.8  mA 
*3, *4 

Ta=+25°C 

- 15  mA 
*3, *4 

Ta=+85°C 

- 22  mA 
*3, *4 

Ta=+105°C 

 

*1: VCC=3.3 V 

*2: VCC=5.5 V 

*3: When all ports are fixed. 

*4: When LVD is OFF 
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12.3.2 Pin Characteristics 
(VCC = USBVCC = AVCC = 2.7V to 5.5V, VSS = AVSS = 0V) 

Parameter Symbol Pin Name Conditions 
Value 

Unit Remarks 
Min Typ Max 

"H" level input 

voltage 

(hysteresis 

input) 

VIHS 

CMOS 

hysteresis 

input pin, 

MD0, MD1 

- VCC×0.8 - VCC + 0.3 V  

5V tolerant 

input pin 
- VCC×0.8 - VSS + 5.5 V  

Input pin 

doubled as I2C 

Fm+ 

- VCC×0.7 - VSS + 5.5 V  

"L" level input 

voltage 

(hysteresis 

input) 

VILS 

CMOS 

hysteresis 

input pin, 

MD0, MD1 

- VSS - 0.3 - VCC×0.2 V  

5V tolerant 

input pin 
- VSS - 0.3 - VCC×0.2 V  

Input pin 

doubled as I2C 

Fm+ 

- VSS - VCC×0.3 V  

"H" level output 

voltage 
VOH 

4mA type 

VCC ≥ 4.5 V,  

IOH = - 4 mA 
VCC - 0.5 - VCC V  

VCC < 4.5 V, 

IOH = - 2 mA 

8mA type 

VCC ≥ 4.5 V, 

IOH = - 8 mA 
VCC - 0.5 - VCC V  

VCC < 4.5 V, 

IOH = - 4 mA 

12mA type 

VCC ≥ 4.5 V, 

IOH = - 12 mA 

VCC - 0.5 - VCC V  
VCC < 4.5 V, 

IOH = - 8 mA 

The pin 

doubled as 

USB I/O 

USBVCC ≥ 4.5 V, 

IOH = - 20.5 mA 
USBVCC - 0.4 - USBVCC V  

USBVCC < 4.5 V, 

IOH = - 13.0 mA 

The pin 

doubled as I2C 

Fm+ 

VCC ≥ 4.5 V, 

IOH = - 4 mA 
VCC - 0.5 - VCC V At GPIO  

VCC < 4.5 V, 

IOH = - 3 mA 
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12.4.9 GPIO Output Characteristics 
(VCC = 2.7V to 5.5V, VSS = 0V) 

Parameter Symbol Pin Name Conditions 
Value 

Unit 
Min Max 

Output frequency tPCYCLE Pxx* 
VCC ≥ 4.5 V - 50 MHz 

VCC < 4.5 V - 32 MHz 

 

*: GPIO is a target. 

 

 

Pxx

tPCYCLE
 

 

 

12.4.10 External Bus Timing 

External Bus Clock Output Characteristics 
(VCC = 2.7V to 5.5V, VSS = 0V) 

Parameter Symbol Pin Name Conditions 
Value 

Unit 
Min Max 

Output frequency tCYCLE MCLKOUT*1 
VCC ≥ 4.5 V - 50*2 MHz 

VCC < 4.5 V - 32*3 MHz 

 

*1: The external bus clock (MCLKOUT) is a divided clock of HCLK. 
For more information about setting of clock divider, see CHAPTER 14: External Bus Interface in FM4 Family Peripheral 
Manual Main part (002-04856). 

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

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

 

 

 
 

 

  

0.8 × Vcc0.8 × Vcc

tCYCLE

MCLK 
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External Bus Signal Input/output Characteristics 
(VCC = 2.7V to 5.5V, VSS = 0V) 

Parameter Symbol Conditions Value Unit Remarks 

Signal input characteristics 
VIH 

- 

0.8 × VCC V  

VIL 0.2 × VCC V  

Signal output characteristics 
VOH 0.8 × VCC V  

VOL 0.2 × VCC V  

 

 

 
 

VIH

VIL VIL

VIH

VOH

VOL VOL

VOH

Signal input 

Signal output 
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NAND Flash Mode 
 (VCC = 2.7V to 5.5V, VSS = 0V) 

Parameter Symbol Pin Name Conditions 
Value 

Unit 
Min Max 

MNREX 

Min pulse width 
tNREW MNREX 

VCC ≥ 4.5 V 
MCLK×n-3 - ns 

VCC < 4.5 V 

Data set up 

→MNREX↑ time 
tDS – NRE 

MNREX, 

MADATA[15:0] 

VCC ≥ 4.5 V 20 - 
ns 

VCC < 4.5 V 38 - 

MNREX↑→ 

Data hold time 
tDH – NRE 

MNREX, 

MADATA[15:0] 

VCC ≥ 4.5 V 
0 - ns 

VCC < 4.5 V 

MNALE↑→ 

MNWEX delay time 
tALEH - NWEL 

MNALE, 

MNWEX 

VCC ≥ 4.5 V MCLK×m-9 MCLK×m+9 
ns 

VCC < 4.5 V MCLK×m-12 MCLK×m+12 

MNALE↓→ 

MNWEX delay time 
tALEL - NWEL 

MNALE, 

MNWEX 

VCC ≥ 4.5 V MCLK×m-9 MCLK×m+9 
ns 

VCC < 4.5 V MCLK×m-12 MCLK×m+12 

MNCLE↑→ 

MNWEX delay time 
tCLEH - NWEL 

MNCLE, 

MNWEX 

VCC ≥ 4.5 V MCLK×m-9 MCLK×m+9 
ns 

VCC < 4.5 V MCLK×m-12 MCLK×m+12 

MNWEX↑→ 

MNCLE delay time 
tNWEH - CLEL 

MNCLE, 

MNWEX 

VCC ≥ 4.5 V 
0 

MCLK×m+9 
ns 

VCC < 4.5 V MCLK×m+12 

MNWEX 

Min pulse width 
tNWEW MNWEX 

VCC ≥ 4.5 V 
MCLK×n-3 - ns 

VCC < 4.5 V 

MNWEX↓→ 

Data output time 
tNWEL – DV 

MNWEX, 

MADATA[15:0] 

VCC ≥ 4.5 V - 9 + 9 
ns 

VCC < 4.5 V -12 +12 

MNWEX↑→ 

Data hold time 
tNWEH – DX 

MNWEX, 

MADATA[15:0] 

VCC ≥ 4.5 V 
0 

MCLK×m+9 
ns 

VCC < 4.5 V MCLK×m+12 

 

Note: 

− When the external load capacitance CL = 30 pF (m=0 to 15, n=1 to 16) 

 

 

NAND Flash Read 

 

 
 

  

MCLK 

MNREX 

MADATA[15:0] 

Read 
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MS bit = 0 

 

 

 
 

MS bit = 1 

 

 

tSCYC

VOH

VOH

VOL

VOL

VOL

VIH

VIL

VIH

VIL

tSLOVI

tIVSHI tSHIXI

tSLSH tSHSL

VIH

tF tR

VIH

VOH

VIH

VIL VIL

VOL

VIH

VIL

VIH

VIL

tSLOVE

tIVSHE tSHIXE

SCK 

SOT 

SIN 

SCK 

SOT 

SIN 
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High-speed Synchronous Serial (SPI = 1, SCINV = 0) 
(VCC = 2.7V to 5.5V, VSS = 0V) 

Parameter Symbol 
Pin 

Name 
Conditions 

VCC < 4.5 V VCC ≥ 4.5 V 
Unit 

Min Max Min Max 

Serial clock cycle time tSCYC SCKx 

Internal shift 

clock operation 

4tCYCP - 4tCYCP - ns 

SCK↑→SOT delay time tSHOVI 
SCKx, 

SOTx 
-10 +10 -10 +10 ns 

SIN→SCK↓ 

setup time 
tIVSLI 

SCKx, 

SINx 

14 
- 12.5 - ns 

12.5* 

SCK↓→SIN hold time tSLIXI 
SCKx, 

SINx 
5 - 5 - ns 

SOT→SCK↓ delay time tSOVLI 
SCKx, 

SOTx 
2tCYCP – 10 - 2tCYCP – 10 - ns 

Serial clock "L" pulse width tSLSH SCKx 

External shift 

clock operation 

2tCYCP – 5 - 2tCYCP – 5 - ns 

Serial clock "H" pulse width tSHSL SCKx tCYCP + 10 - tCYCP + 10 - ns 

SCK↑→SOT delay time tSHOVE 
SCKx, 

SOTx 
- 15 - 15 ns 

SIN→SCK↓ 

setup time 
tIVSLE 

SCKx, 

SINx 
5 - 5 - ns 

SCK↓→SIN hold time tSLIXE 
SCKx, 

SINx 
5 - 5 - ns 

SCK falling time tF SCKx - 5 - 5 ns 

SCK rising time tR SCKx - 5 - 5 ns 

 

Notes: 

− The above characteristics apply to CLK synchronous mode. 

− 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 following pins. 

No chip select: SIN4_1, SOT4_1, SCK4_1 

Chip select:  SIN6_1, SOT6_1, SCK6_1, SCS6_1 

− When the external load capacitance CL = 30 pF. (For *, when CL = 10 pF) 
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12.4.15 I2C Timing 

Standard-mode, Fast-mode 
(VCC = 2.7V to 5.5V, VSS = 0V) 

Parameter 
Symbo

l 
Conditions 

Standard-mode Fast-mode 
Unit Remarks 

Min Max Min Max 

SCL clock frequency FSCL 

CL = 30 pF,  

R = (Vp/IOL)*1 

0 100 0 400 kHz  

(Repeated) START condition 

hold time 

SDA ↓ → SCL ↓ 

tHDSTA 4.0 - 0.6 - μs  

SCL clock "L" width tLOW 4.7 - 1.3 - μs  

SCL clock "H" width tHIGH 4.0 - 0.6 - μs  

(Repeated) START condition 

setup time 

SCL ↑ → SDA ↓ 

tSUSTA 4.7 - 0.6 - μs  

Data hold time 

SCL ↓ → SDA ↓ ↑ 
tHDDAT 0 3.45*2 0 0.9*3 μs  

Data setup time 

SDA ↓ ↑ → SCL ↑ 
tSUDAT 250 - 100 - ns  

STOP condition setup time  

SCL ↑ → SDA ↑ 
tSUSTO 4.0 - 0.6 - μs  

Bus free time between 

"STOP condition" and 

"START condition" 

tBUF 4.7 - 1.3 - μs  

Noise filter tSP 

2 MHz ≤ 

tCYCP<40 MHz 
2tCYCP*4 - 2tCYCP*4 - ns 

*5 

40 MHz ≤  

tCYCP<60 MHz 
4tCYCP*4 - 4tCYCP*4 - ns 

60 MHz ≤  

tCYCP<80 MHz 
6tCYCP*4 - 6tCYCP*4 - ns 

80 MHz ≤  

tCYCP<100 MHz 
8tCYCP*4 - 8tCYCP*4 - ns 

100 MHz ≤  

tCYCP<120 MHz 
10tCYCP*4 - 10tCYCP*4 - ns 

120 MHz ≤  

tCYCP<140 MHz 
12tCYCP*4 - 12tCYCP*4 - ns 

140 MHz ≤  

tCYCP<160 MHz 
14tCYCP*4 - 14tCYCP*4 - ns 

160 MHz ≤  

tCYCP<180 MHz 
16tCYCP*4 - 16tCYCP*4 - ns 

 

*1: R and CL 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 IOL indicates VOL guaranteed current. 

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

*3: A Fast-mode I2C bus device can be used on a Standard-mode I2C bus system as long as the device satisfies the requirement of 
tSUDAT ≥ 250 ns. 

*4: tCYCP is the APB bus clock cycle time.  
About the APB bus number that I2C 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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*6: USB Full-speed connection is performed via twist pair cable shield with 90 Ω ± 15% characteristic impedance (Differential 
Mode). 
USB standard defines that output impedance of USB driver must be in range from 28 Ω to 44 Ω. So, discrete series resistor 
(Rs) addition is defined in order to satisfy the above definition and keep balance. 
When using this USB I/O, use it with 25 Ω to 30 Ω (recommendation value 27 Ω) Series resistor Rs. 

 

 

 
 

Rs series resistor 25 Ω to 30 Ω 

Series resistor of 27 Ω (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. 

 

 

 
 
 

 

See Low-Speed Load (Compliance Load) for conditions of external load. 

 

  

Mount it as external resistance. 

28Ω to 44Ω Equiv. Imped. 

28Ω to 44Ω Equiv. Imped. 

Rising time Falling time 
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Page Section Change Results 

Revision 1.1 

- - Company name and layout design change 

Revision 2.0 

1,3 Title 
Added the following product. 

MB9BF568F 

5 2. Features Added the Voice Function 

13,14 3. Product Lineup 
Added the following product. 

MB9BF568F 

15 4. Packages 
Added the following product. 

MB9BF568F 

169 15. Ordering Information 
Added the following product. 

MB9BF568FBGL-000GE1 

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

  


