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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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MB966B0 Series 

1. Product Lineup 

 
Features MB966B0 Remark 

Product Type Flash Memory Product  

Subclock Subclock can be set by software  

Dual Operation Flash Memory RAM -  

128.5KB + 32KB 8KB MB96F6B5R, MB96F6B5A Product Options 
R: MCU with CAN 
A: MCU without CAN 256.5KB + 32KB 16KB MB96F6B6R 

Package 
LQFP-100 
FPT-100P-M20 

 

DMA 4ch  

USART 5ch LIN-USART 0 to 2/4/5 

 

with automatic LIN-Header 
transmission/reception 

2ch LIN-USART 0/1 
with 16 byte RX- and 
TX-FIFO 

I
2
C 1ch I

2
C 0 

8/10-bit A/D Converter 27ch 
AN 2 to 4/6 to 8/10 to 12/ 
14 to 31 

 

with Data Buffer  No  

with Range Comparator Yes  

with Scan Disable  Yes  

with ADC Pulse Detection  Yes  

16-bit Reload Timer (RLT) 5ch RLT 0 to 3/6 

16-bit Free-Running Timer (FRT) 2ch FRT 0/1 

16-bit Input Capture Unit (ICU) 
6ch 
(5 channels for LIN-USART) 

ICU 0/1/4 to 7 
(ICU 0/1/4 to 6 
 for LIN-USART) 

16-bit Output Compare Unit (OCU) 4ch OCU 0 to 3 

8/16-bit Programmable Pulse Generator (PPG) 12ch (16-bit) / 16ch (8-bit) PPG 0 to 7/12 to 15 

 

with Timing point capture Yes  

with Start delay Yes  

with Ramp No  

Quadrature Position/Revolution Counter 
(QPRC) 

2ch QPRC 0/1 

CAN Interface 1ch 
CAN 0 
32 Message Buffers 

External Interrupts (INT) 16ch INT 0 to 15 

Non-Maskable Interrupt (NMI) 1ch  

Sound Generator (SG) 2ch SG 0/1 

LCD Controller 4COM × 36SEG 
COM 0 to 3 
SEG 0 to 4/7/11 to 28/30/ 
33/36 to 45 

Real Time Clock (RTC) 1ch  

I/O Ports 
77 (Dual clock mode) 
79 (Single clock mode) 

 

Clock Calibration Unit (CAL) 1ch  

Clock Output Function 2ch  

Low Voltage Detection Function Yes 
Low voltage detection function 
can be disabled by software 

Hardware Watchdog Timer Yes  

On-chip RC-oscillator Yes  

On-chip Debugger 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 general I/O port according to your function use. 
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MB966B0 Series 

3. Pin Assignment 

 

(Top view) 

 

 (FPT-100P-M20) 

 
*

1
: CMOS input level only 

*
2
: CMOS input level only for I

2
C 

*
3
: Please set ROM Configuration Block (RCB) to use the subclock. 

Other than those above, general-purpose pins have only Automotive input level. 
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MB966B0 Series 

11. Interrupt Vector Table 

Vector 
number 

Offset in 
vector table 

Vector name 
Cleared by 

DMA 

Index in 
ICR to 

program 
Description 

0 3FCH CALLV0 No - CALLV instruction 

1 3F8H CALLV1 No - CALLV instruction 

2 3F4H CALLV2 No - CALLV instruction 

3 3F0H CALLV3 No - CALLV instruction 

4 3ECH CALLV4 No - CALLV instruction 

5 3E8H CALLV5 No - CALLV instruction 

6 3E4H CALLV6 No - CALLV instruction 

7 3E0H CALLV7 No - CALLV instruction 

8 3DCH RESET No - Reset vector 

9 3D8H INT9 No - INT9 instruction 

10 3D4H EXCEPTION No - Undefined instruction execution 

11 3D0H NMI No - Non-Maskable Interrupt 

12 3CCH DLY No 12 Delayed Interrupt 

13 3C8H RC_TIMER No 13 RC Clock Timer 

14 3C4H MC_TIMER No 14 Main Clock Timer 

15 3C0H SC_TIMER No 15 Sub Clock Timer 

16 3BCH LVDI No 16 Low Voltage Detector 

17 3B8H EXTINT0 Yes 17 External Interrupt 0 

18 3B4H EXTINT1 Yes 18 External Interrupt 1 

19 3B0H EXTINT2 Yes 19 External Interrupt 2 

20 3ACH EXTINT3 Yes 20 External Interrupt 3 

21 3A8H EXTINT4 Yes 21 External Interrupt 4 

22 3A4H EXTINT5 Yes 22 External Interrupt 5 

23 3A0H EXTINT6 Yes 23 External Interrupt 6 

24 39CH EXTINT7 Yes 24 External Interrupt 7 

25 398H EXTINT8 Yes 25 External Interrupt 8 

26 394H EXTINT9 Yes 26 External Interrupt 9 

27 390H EXTINT10 Yes 27 External Interrupt 10 

28 38CH EXTINT11 Yes 28 External Interrupt 11 

29 388H EXTINT12 Yes 29 External Interrupt 12 

30 384H EXTINT13 Yes 30 External Interrupt 13 

31 380H EXTINT14 Yes 31 External Interrupt 14 

32 37CH EXTINT15 Yes 32 External Interrupt 15 

33 378H CAN0 No 33 CAN Controller 0 

34 374H - - 34 Reserved 

35 370H - - 35 Reserved 

36 36CH - - 36 Reserved 

37 368H - - 37 Reserved 

38 364H PPG0 Yes 38 Programmable Pulse Generator 0 

39 360H PPG1 Yes 39 Programmable Pulse Generator 1 
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MB966B0 Series 

14. Electrical Characteristics 

14.1 Absolute Maximum Ratings 

 

Parameter Symbol Condition 
Rating 

Unit Remarks 
Min Max 

Power supply 
voltage*

1
 

VCC - VSS - 0.3 VSS + 6.0 V  

Analog power supply 
voltage*

1
 

AVCC - VSS - 0.3 VSS + 6.0 V VCC = AVCC*
2
 

Analog reference 
voltage*

1
 

AVRH, 
AVRL 

- VSS - 0.3 VSS + 6.0 V 

AVCC≥ AVRH, 
AVCC ≥ AVRL, 
AVRH > AVRL, 
AVRL ≥ AVSS 

LCD power supply 
voltage*

1
 

V0 to V3 - VSS - 0.3 VSS + 6.0 V 
V0 to V3 must not 
exceed VCC 

Input voltage*
1
 VI - VSS - 0.3 VSS + 6.0 V VI ≤ VCC + 0.3V*

3
 

Output voltage*
1
 VO - VSS - 0.3 VSS + 6.0 V VO ≤ VCC + 0.3V*

3
 

Maximum Clamp 
Current 

ICLAMP - -4.0 +4.0 mA 
Applicable to general 
purpose I/O pins *

4
 

Total Maximum 
Clamp Current 

Σ|ICLAMP| - - 26 mA 
Applicable to general 
purpose I/O pins *

4
 

"L" level maximum 
output current 

IOL - - 15 mA Normal port 

IOLHCO - - 20 mA High current port 

"L" level average 
output current 

IOLAV - - 4 mA Normal port 

IOLAVHCO - - 15 mA High current port 

"L" level maximum 
overall output current 

ΣIOL - - 64 mA Normal port 

ΣIOLHCO - - 150 mA High current port 

"L" level average 
overall output current 

ΣIOLAV - - 32 mA Normal port 

ΣIOLAVHCO - - 100 mA High current port 

"H" level maximum 
output current 

IOH - - -15 mA Normal port 

IOHHCO - - -20 mA High current port 

"H" level average 
output current 

IOHAV - - -4 mA Normal port 

IOHAVHCO - - -15 mA High current port 

"H" level maximum 
overall output current 

ΣIOH - - -64 mA Normal port 

ΣIOHHCO - - -150 mA High current port 

"H" level average 
overall output current 

ΣIOHAV - - -32 mA Normal port 

ΣIOHAVHCO - - -100 mA High current port 

Power 
consumption*

5
 

PD TA= +125°C - 416
*6

 mW  

Operating ambient 
temperature 

TA - -40 +125
*7

 °C  

Storage temperature TSTG - -55 +150 °C  

 

*1: This parameter is based on VSS = AVSS = 0V. 

*2: AVCC and VCC must be set to the same voltage. It is required that AVCC does not exceed VCC and that the voltage at the  
   analog inputs does not exceed AVCC when the power is switched on. 

*3: VI and VO should not exceed VCC + 0.3V. VI should also not exceed the specified ratings. However if the maximum current 
   to/from an input is limited by some means with external components, the ICLAMP rating supersedes the VI rating. 
   Input/Output voltages of general I/O ports depend on VCC. 
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MB966B0 Series 

 

Parameter Symbol 
Pin 

name 
Conditions 

Value 
Unit Remarks 

Min Typ Max 

Power supply 
current in 
Timer modes

*2
 

ICCTPLL 

Vcc 

PLL Timer mode with 
CLKPLL = 32MHz (CLKRC and 
CLKSC stopped) 

- 1800 2250 A TA = +25°C 

- - 3220 A TA = +105°C 

- - 4200 A TA = +125°C 

ICCTMAIN 

Main Timer mode with 
CLKMC = 4MHz, 
SMCR:LPMSS = 0 
(CLKPLL, CLKRC and CLKSC 
stopped) 

- 285 330 A TA = +25°C 

- - 1200 A TA = +105°C 

- - 2155 A TA = +125°C 

ICCTRCH 

RC Timer mode with 
CLKRC = 2MHz, 
SMCR:LPMSS = 0 
(CLKPLL, CLKMC and CLKSC 
stopped) 

- 160 215 A TA = +25°C 

- - 1110 A TA = +105°C 

- - 2065 A TA = +125°C 

ICCTRCL 

RC Timer mode with 
CLKRC = 100kHz, 
(CLKPLL, CLKMC and CLKSC 
stopped) 

- 35 75 A TA = +25°C 

- - 910 A TA = +105°C 

- - 1870 A TA = +125°C 

ICCTSUB 

Sub Timer mode with 
CLKSC = 32kHz 
(CLKMC, CLKPLL and CLKRC 
stopped) 

- 25 65 A TA = +25°C 

- - 885 A TA = +105°C 

- - 1845 A TA = +125°C 
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MB966B0 Series 

Parameter Symbol 
Pin 

name 
Conditions 

Value 
Unit Remarks 

Min Typ Max 

Power supply current 
in Stop mode

*3
 

ICCH 

Vcc 

- 

- 20 60 A TA = +25°C 

- - 880 A TA = +105°C 

- - 1840 A TA = +125°C 

Flash Power Down 
current 

ICCFLASHPD - - 36 70 A  

Power supply current 
for active Low 
Voltage detector*

4
 

ICCLVD 
Low voltage detector 
enabled 

- 5 - A TA = +25°C 

- - 12.5 A TA = +125°C 

Flash Write/ 
Erase current*

5
 

ICCFLASH - 
- 12.5 - mA TA = +25°C 

- - 20 mA TA = +125°C 

 

*1: The power supply current is measured with a 4MHz external clock connected to the Main oscillator and 
   a 32kHz external clock connected to the Sub oscillator. See chapter “Standby mode and voltage regulator 
   control circuit” of the Hardware Manual for further details about voltage regulator control. Current for "On Chip Debugger" 
   part is not included. Power supply current in Run mode does not include Flash Write / Erase current. 

*2: The power supply current in Timer mode is the value when Flash is in Power-down / reset mode. 

   When Flash is not in Power-down / reset mode, ICCFLASHPD must be added to the Power supply current. 

   The power supply current is measured with a 4MHz external clock connected to the Main oscillator and a 32kHz external clock  
   connected to the Sub oscillator. The current for "On Chip Debugger" part is not included. 

*3: The power supply current in Stop mode is the value when Flash is in Power-down / reset mode. 

   When Flash is not in Power-down / reset mode, ICCFLASHPD must be added to the Power supply current. 

*4: When low voltage detector is enabled, ICCLVD must be added to Power supply current. 

*5: When Flash Write / Erase program is executed, ICCFLASH must be added to Power supply current. 
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MB966B0 Series 

14.3.2 Pin Characteristics 

 

(VCC = AVCC = 2.7V to 5.5V, VSS = AVSS = 0V, TA = - 40°C to + 125°C) 

Parameter Symbol Pin name Conditions 
Value 

Unit Remarks 
Min Typ Max 

"H" level 
input voltage 

VIH 
Port 
inputs 
Pnn_m 

- 
VCC 

 0.7 
- 

VCC 
+ 0.3 

V 
CMOS Hysteresis 
input 

- 
VCC 

 0.8 
- 

VCC 
+ 0.3 

V 
AUTOMOTIVE 
Hysteresis input 

VIHX0S X0 
External clock in 
"Fast Clock Input mode" 

VD 

 0.8 
- VD V VD=1.8V±0.15V 

VIHX0AS X0A 
External clock in 
"Oscillation mode" 

VCC 

 0.8 
- 

VCC 
+ 0.3 

V  

VIHR RSTX - 
VCC 

 0.8 
- 

VCC 
+ 0.3 

V 
CMOS Hysteresis 
input 

VIHM MD - 
VCC 
- 0.3 

- 
VCC 
+ 0.3 

V 
CMOS Hysteresis 
input 

VIHD 
DEBUG 
I/F 

- 2.0 - 
VCC 
+ 0.3 

V TTL Input 

"L" level input 
voltage 

VIL 
Port 
inputs 
Pnn_m 

- 
VSS 
- 0.3 

- 
VCC 

 0.3 
V 

CMOS Hysteresis 
input 

- 
VSS 
- 0.3 

- 
VCC 

 0.5 
V 

AUTOMOTIVE 
Hysteresis input 

VILX0S X0 
External clock in "Fast Clock 
Input mode" 

VSS - 
VD 

 0.2 
V VD=1.8V±0.15V 

VILX0AS X0A 
External clock in 
"Oscillation mode" 

VSS 

- 0.3 
- 

VCC 

 0.2 
V  

VILR RSTX - 
VSS 
- 0.3 

- 
VCC 

 0.2 
V 

CMOS Hysteresis 
input 

VILM MD - 
VSS 
- 0.3 

- 
VSS 
+ 0.3 

V 
CMOS Hysteresis 
input 

VILD 
DEBUG 
I/F 

- 
VSS 
- 0.3 

- 0.8 V TTL Input 

"H" level 
output 
voltage 

VOH4 4mA type 

4.5V ≤ VCC ≤ 5.5V 
IOH = -4mA VCC 

- 0.5 
- VCC V  

2.7V ≤ VCC < 4.5V 
IOH = -1.5mA 

VOH20 
High 
Drive 
type

*
 

4.5V ≤ VCC ≤ 5.5V 
IOH = -20mA VCC 

- 0.6 
- VCC V  

2.7V ≤ VCC < 4.5V 
IOH = -13mA 

VOH3 3mA type 

4.5V ≤ VCC ≤ 5.5V 
IOH = -3mA VCC 

- 0.5 
- VCC V  

2.7V ≤ VCC < 4.5V 
IOH = -1.5mA 

"L" level 
output 
voltage 

VOL4 4mA type 

4.5V ≤ VCC ≤ 5.5V 
IOL = +4mA 

- - 0.4 V  
2.7V ≤ VCC < 4.5V 
IOL = +1.7mA 

VOL20 
High 
Drive 
type

*
 

4.5V ≤ VCC ≤ 5.5V 
IOL = +20mA 

- - 0.6 V  
2.7V ≤ VCC < 4.5V 
IOL = +13mA 

VOL3 3mA type 
2.7V ≤ VCC < 5.5V 
IOL = +3mA 

- - 0.4 V  

VOLD 
DEBUG 
I/F 

VCC = 2.7V 

IOL = +25mA 
0 - 0.25 V  
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14.4 AC Characteristics 

14.4.1 Main Clock Input Characteristics 

 

(VCC = AVCC = 2.7V to 5.5V, VD=1.8V±0.15V, VSS = AVSS = 0V, TA = - 40°C to + 125°C) 

Parameter Symbol Pin name 
Value 

Unit Remarks 
Min Typ Max 

Input frequency fC 
X0, 
X1 

4 - 8 MHz 
When using a crystal 
oscillator, PLL off 

- - 8 MHz 
When using an opposite 
phase external 
clock, PLL off 

4 - 8 MHz 

When using a crystal 
oscillator or opposite 
phase external clock, PLL 
on 

Input frequency fFCI X0 

- - 8 MHz 
When using a single phase 
external clock in “Fast Clock 
Input mode”, PLL off 

4 - 8 MHz 
When using a single phase 
external clock in “Fast Clock 
Input mode”, PLL on 

Input clock cycle tCYLH - 125 - - ns  

Input clock pulse width 
PWH, 
PWL 

- 55 - - ns  
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14.4.7 Power-on Reset Timing 

 

(VCC = AVCC = 2.7V to 5.5V, VSS = AVSS = 0V, TA = - 40°C to + 125°C) 

Parameter Symbol Pin name 
Value 

Unit 
Min Typ Max 

Power on rise time tR Vcc 0.05 - 30 ms 

Power off time tOFF Vcc 1 - - ms 
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14.5 A/D Converter 

14.5.1 Electrical Characteristics for the A/D Converter 

 

(VCC = AVCC = 2.7V to 5.5V, VSS = AVSS = 0V, TA = - 40°C to + 125°C) 

Parameter Symbol Pin name 
Value 

Unit Remarks 
Min Typ Max 

Resolution - - - - 10 bit  

Total error - - - 3.0 - + 3.0 LSB  

Nonlinearity error - - - 2.5 - + 2.5 LSB  

Differential 
Nonlinearity error  

- - - 1.9 - + 1.9 LSB  

Zero transition 
voltage 

VOT ANn Typ - 20 
AVRL 
+ 0.5LSB 

Typ + 20 mV  

Full scale transition 
voltage 

VFST ANn Typ - 20 
AVRH 
- 1.5LSB 

Typ + 20 mV  

Compare time
*
 - - 

1.0 - 5.0 s 4.5V ≤ ΑVCC ≤ 5.5V 

2.2 - 8.0 s 2.7V ≤ ΑVCC  4.5V 

Sampling time
*
 - - 

0.5 - - s 4.5V ≤ ΑVCC ≤ 5.5V 

1.2 - - s 2.7V ≤ ΑVCC  4.5V 

Power supply 
current 

IA 

AVCC 

- 2.0 3.1 mA A/D Converter active 

IAH - - 3.3 A 
A/D Converter not 
operated 

Reference power 
supply current 
(between AVRH 
and AVRL) 

IR 

AVRH 

- 520 810 A A/D Converter active 

IRH - - 1.0 A 
A/D Converter not 
operated 

Analog input 
capacity 

CVIN 

AN2 to 4,  
6 to 8,  
10 to 12, 
14, 15 

- - 16.0 pF Normal outputs 

AN16 to 
31 

- - 17.8 pF High current outputs 

Analog impedance RVIN ANn 
- - 2050  4.5V ≤ AVCC ≤ 5.5V 

- - 3600  2.7V ≤ AVCC < 4.5V 

Analog port input 
current (during 
conversion) 

IAIN 

AN2 to 4,  
6 to 8,  
10 to 12, 
14, 15 

- 0.3 - + 0.3 A 
AVSS , AVRL VAIN  
AVCC, AVRH 

AN16 to 
31 

- 3.0 - + 3.0 A 

Analog input 
voltage 

VAIN ANn AVRL - AVRH V  

Reference voltage 
range 

- AVRH 
AVCC 
- 0.1 

- AVCC V  

- AVRL AVSS - 
AVSS 
+ 0.1 

V  

Variation between 
channels 

- ANn - - 4.0 LSB  

 

*: Time for each channel. 
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1LSB (Ideal value) = 
AVRH - AVRL 

[V] 
1024 

 

Total error of digital output N = 
VNT - {1LSB  (N - 1) + 0.5LSB} 

1LSB 

 

N : A/D converter digital output value. 

VNT : Voltage at which the digital output changes from 0x(N + 1) to 0xN. 

VOT (Ideal value) = AVRL + 0.5LSB[V] 

VFST (Ideal value) = AVRH - 1.5LSB[V] 
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14.6 High Current Output Slew Rate 

 

(VCC = AVCC = 2.7V to 5.5V, VSS = AVSS = 0V, TA = - 40°C to + 125°C) 

Parameter Symbol 
Pin 

name 
Conditions 

Value 
Unit Remarks 

Min Typ Max 

Output rise/fall 
time 

tR20, 
tF20 

P08_m, 
P09_m, 
P10_m 

Outputs 
driving 
strength set 
to "20mA" 

15 - 75 ns CL=85pF 

 

 

 

 
 

 

  

VH VH

Voltage

Time

VL VL

VH=VOL20+0.9 × (VOH20-VOL20)

VL=VOL20+0.1 × (VOH20-VOL20)

tR20 tF20
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14.7 Low Voltage Detection Function Characteristics 

 

(VCC = AVCC = 2.7V to 5.5V, VSS = AVSS = 0V, TA = - 40°C to + 125°C) 

Parameter Symbol Conditions 
Value 

Unit 
Min Typ Max 

Detected voltage
*1

 

VDL0 CILCR:LVL = 0000B 2.70 2.90 3.10 V 

VDL1 CILCR:LVL = 0001B 2.79 3.00 3.21 V 

VDL2 CILCR:LVL = 0010B 2.98 3.20 3.42 V 

VDL3 CILCR:LVL = 0011B 3.26 3.50 3.74 V 

VDL4 CILCR:LVL = 0100B 3.45 3.70 3.95 V 

VDL5 CILCR:LVL = 0111B 3.73 4.00 4.27 V 

VDL6 CILCR:LVL = 1001B 3.91 4.20 4.49 V 

Power supply voltage 
change rate

*2
 

dV/dt - - 0.004 - + 0.004 V/s 

Hysteresis width VHYS 
CILCR:LVHYS=0 - - 50 mV 

CILCR:LVHYS=1 80 100 120 mV 

Stabilization time TLVDSTAB - - - 75 s 

Detection delay time td - - - 30 s 

 

*1: If the power supply voltage fluctuates within the time less than the detection delay time (td), there is a possibility that the low  
   voltage detection will occur or stop after the power supply voltage passes the detection range. 

*2: In order to perform the low voltage detection at the detection voltage (VDLX), be sure to suppress fluctuation of the power supply 
   voltage within the limits of the change ration of power supply voltage. 
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Time

Vcc

VDLX min

Voltage

VDLX max

dV

dt

Detected Voltage

RCR:LVDE

···Low voltage detection

   function enable

Low voltage detection

function disable

Stabilization time

TLVDSTAB

Low voltage detection

function enable···
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14.8 Flash Memory Write/Erase Characteristics 

 

(VCC = AVCC = 2.7V to 5.5V, VSS = AVSS = 0V, TA = - 40°C to + 125°C) 

Parameter Conditions 
Value 

Unit Remarks 
Min Typ Max 

Sector erase time 

Large Sector TA ≤ + 105°C - 1.6 7.5 s 

Includes write time prior to 
internal erase. 

Small Sector - - 0.4 2.1 s 

Security Sector - - 0.31 1.65 s 

Word (16-bit) write 
time 

Large Sector TA ≤ + 105°C - 25 400 s 
Not including system-level 
overhead time. 

Small Sector - - 25 400 s 

Chip erase time TA ≤ + 105°C - 8.31 40.05 s 
Includes write time prior to 
internal erase. 

 

Note: 

While the Flash memory is written or erased, shutdown of the external power (VCC) is prohibited. In the application system where the 
external power (VCC) might be shut down while writing or erasing, be sure to turn the power off by using a low voltage detection 
function. 

To put it concrete, change the external power in the range of change ration of power supply voltage (-0.004V/s to +0.004V/s) after 
the external power falls below the detection voltage (VDLX)

*1
. 

 
Write/Erase cycles and data hold time 

Write/Erase cycles 
(cycle) 

Data hold time 
(year) 

1,000 20 *2 

10,000 10 *2 

100,000 5 *2 

 

*1: See "14.7 Low Voltage Detection Function Characteristics". 

*2: This value comes from the technology qualification (using Arrhenius equation to translate high temperature 
   measurements into normalized value at + 85C). 
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15. Example Characteristics 

This characteristic is an actual value of the arbitrary sample. It is not the guaranteed value. 

 MB96F6B6 
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Page Section Change Results 

12 

Pin Circuit Type Added the Pin name 
Pin no.23, SGO1 
Pin no.24, SGA1 
Pin no.28, SGO1_R 
Pin no.29, SGA1_R 

Changed the I/O circuit type 
Pin no.30 to 34, 37 to 40 
K → V 

13 

Changed the I/O circuit type 
Pin no.41 to 43, 47, 49 
K → V 
Pin no.46, 48 
I → W 

14 
Added the Pin name 
Pin no.81, SGO0 
Pin no.82, SGA0 

16 

I/O Circuit Type Changed the figure of type B 

Changed the Remarks of type B 
(CMOS hysteresis input with input shutdown function, 
IOL = 4mA, IOH = -4mA, Programmable pull-up resister) 
→ 
(CMOS level output (IOL = 4mA, IOH = -4mA), Automotive input 
with input shutdown function and programmable pull-up 
resistor) 

17 Changed the figure of type G 

20 
Added the Type 
V 

21 
Added the Type 
W 

22 

Memory Map Changed the START addresses of Boot-ROM 
0F:E000H 
→ 
0F:C000H 

24 

User Rom Memory Map For Flash 
Devices 

Changed the annotation 
Others (from DF:0200H to DF:1FFFH) are all ROM Mirror area 
for SAS-512B. 
→ 
Others (from DF:0200H to DF:1FFFH) is mirror area of 
SAS-512B. 

26 

Interrupt Vector Table Changed the Description of CALLV0 to CALLV7 
Reserved 
→ 
CALLV instruction 

Changed the Description of RESET 
Reserved 
→ 
Reset vector 

Changed the Description of INT9 
Reserved 
→ 
INT9 instruction 

Changed the Description of EXCEPTION 
Reserved 
→ 
Undefined instruction execution 

27 

Interrupt Vector Table Changed the Vector name of Vector number 64 
PPGRLT 
→ 
RLT6 
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Page Section Change Results 

Changed the Value and condition of “Power supply current for 
active Low Voltage detector” 
ICCLVD 
Typ: 5μA, Max: 15μA, Remarks: nothing 
→ 
Typ: 5μA, Max: -, Remarks: TA = +25°C 
Typ: -, Max: 12.5μA, Remarks: TA = +125°C 

Changed the condition of “Flash Write/Erase current” 
ICCFLASH 
Typ: 12.5mA, Max: 20mA, Remarks: nothing 
→ 
Typ: 12.5mA, Max: -, Remarks: TA = +25°C 
Typ: -, Max: 20mA, Remarks: TA = +125°C 

Changed the annotation *2 
The power supply current is measured with a 4MHz external 
clock connected to the Main oscillator and a 32kHz external 
clock connected to the Sub oscillator. 
→ 
When Flash is not in Power-down / reset mode, ICCFLASHPD 
must be added to the Power supply current. 
The power supply current is measured with a 4MHz external 
clock connected to the Main oscillator and a 32kHz external 
clock connected to the Sub oscillator. The current for "On Chip 
Debugger" part is not included. 

44 

3. DC Characteristics 
(2) Pin Characteristics 

Added the Symbol for High Drive type 
VOH20, VOL20 

Added the Symbol for DEBUG I/F pin 
VOLD 

45 

3. DC Characteristics 
(2) Pin Characteristics 

Changed the Pin name of “Input capacitance” 
Other than 
Vcc, 
Vss, 
AVcc, 
AVss, 
AVRH, 
AVRL, 
P08_m, 
P09_m, 
P10_m 
→ 
Other than 
C, 
Vcc, 
Vss, 
AVcc, 
AVss, 
AVRH, 
AVRL, 
P08_m, 
P09_m, 
P10_m 

Deleted the annotation 
“IOH and IOL are target value.” 

Added the annotation 
“In the case of high current outputs, set “1” to the bit in the 
Port High Drive Register.” 
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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 

ARM
®
 Cortex

®
 Microcontrollers cypress.com/arm 

Automotive cypress.com/automotive 

Clocks & Buffers cypress.com/clocks 

Interface cypress.com/interface 

Lighting & Power Control cypress.com/powerpsoc 

Memory cypress.com/memory 

PSoC cypress.com/psoc 

Touch Sensing cypress.com/touch 

USB Controllers cypress.com/usb 

Wireless/RF cypress.com/wireless 
 

 

PSoC
® Solutions 

psoc.cypress.com/solutions 

PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP 

Cypress Developer Community 

Community | Forums | Blogs | Video | Training 

Technical Support 

cypress.com/go/support 
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