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Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Obsolete

F2MC-16FX

16-Bit

32MHz

CANbus, I2C, LINbus, SCI, UART/USART
DMA, LVD, POR, PWM, WDT
101

288KB (288K x 8)

FLASH

24K x 8

2.7V ~ 5.5V

A/D 29x8/10b

Internal

-40°C ~ 125°C (TA)
Surface Mount

120-LQFP

120-LQFP (16x16)

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"
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Non Maskable Interrupt

HDisabled after reset, can be enabled by Boot-ROM
depending on ROM configuration block

B Once enabled, can not be disabled other than by reset
EHigh or Low level sensitive

HPin shared with external interrupt O

I/O Ports
HMost of the external pins can be used as general purpose /O

WAl push-pull outputs (except when used as 1°C SDA/SCL
line)

HEBit-wise programmable as input/output or peripheral signal
HBit-wise programmable input enable

B One input level per GPIO-pin (either Automotive or CMOS
hysteresis)

H Bit-wise programmable pull-up resistor

Built-in On Chip Debugger (OCD)
HOne-wire debug tool interface

HBreak function:
O Hardware break: 6 points (shared with code event)
O -Software break: 4096 points

HEvent function
O Code event: 6 points (shared with hardware break)
O -Data event: 6 points
O Event sequencer: 2 levels + reset

M Execution time measurement function
HTrace function: 42 branches

M Security function
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MB96650 Series

Flash Memory

W Dual operation flash allowing reading of one Flash bank
while programming or erasing the other bank

B Command sequencer for automatic execution of
programming algorithm and for supporting DMA for
programming of the Flash Memory

B Supports automatic programming, Embedded Algorithm
W \Write/Erase/Erase-Suspend/Resume commands

B A flag indicating completion of the automatic algorithm

B Erase can be performed on each sector individually

W Sector protection

B Flash Security feature to protect the content of the Flash

B[ ow voltage detection during Flash erase or write
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MB96650 Series

Pin name Feature Description
TOTn Reload Timer Reload Timer n output pin
TOTn_R Reload Timer Relocated Reload Timer n output pin
TTGn PPG Programmable Pulse Generator n trigger input pin
TXn CAN CAN interface n TX output pin
Vce Supply Power supply pin
Vss Supply Power supply pin
WOT RTC Real Time clock output pin
WOT_R RTC Relocated Real Time clock output pin
X0 Clock Oscillator input pin
X0A Clock Subclock Oscillator input pin
X1 Clock Oscillator output pin
X1A Clock Subclock Oscillator output pin
ZINn QPRC Quadrature Position/Revolution Counter Unit n input pin
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Pin no. I/O circuit type* Pin name
76 H P11 5/PPG4_R
7 H P11 _6/FRCKO_R/ ZIN1
78 H P11_7/INO_R/AIN1
79 H P12_0/IN1_R/BIN1
80 H P12_1/TIN1_R/PPGO_B
81 H P12_2/TOT1_R/PPG1_B
82 H P12_3/0UT2_R
83 H P12_4/0OUT3_R
84 H P12_5/TIN2_R/PPG2_B
85 H P12_6/TOT2_R/PPG3_B
86 H P12_7/INT1_R
87 H P00_0/INT3_R/FRCK2
88 H P0O0_1/INT4_R
89 H P00_2/INT5_R
90 Supply Vce
91 Supply Vss
92 H P00_3/INT6_R/PPG8_B
93 H P00_4/INT7_R/PPG9_B
94 H P00 _5/IN6/TTG2/TTG6/PPG10_B
95 H P00_6/IN7/TTG3/TTG7/PPG11_B
96 H P0O0_7/INT14
97 M P0O1_0/SCK7
98 H P0O1_1/CKOT1/0OUTO/SOT7
99 M P0O1_2/CKOTXL1/OUT1/INT15/SIN7
100 H P0O1_3/PPG5
101 M P01 _4/SIN4/INT8
102 H P01_5/SOT4
103 M P01 6/SCK4/TTG12
104 M P01 _7/CKOTX1_R/INT9/TTG13/ZINO/SCK7_R
105 H P02_0/CKOT1 _R/INT10/TTG14/AINO/SOT7_R
106 H P02_1/IN6_R/TTG15
107 M P02_2/IN7_R/CKOTO_R/INT12/BINO/SIN7_R
108 H P02_3/PPG12_B
109 H P02_4/PPG13 B
110 M P02_5/OUTO0_R/INT13/SIN5_R
111 H P02_6/0OUT1_R
112 H P02_7/PPG5_R
113 H P03_0/PPG4_B
114 H P03_1/PPG5_B
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10.Serial Programming Communication Interface

USART pins for Flash serial programming (MD = 0, DEBUG I/F = 0, Serial Communication mode)

MB96650
Pin Number USART Number Normal Function
8 SINO
9 USARTO SOTO
10 SCKO
3 SIN1
4 USART1 SOT1
5 SCK1
56 SIN2
57 USART2 SOT2
58 SCK2
101 SIN4
102 USART4 SOT4
103 SCK4
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. Index in

n\{Jerﬁtboerr ve(():ftfosrettz;lra‘le Vector name CIeSrl\ﬁg by plr(égrg)m Description
40 35Cy PPG2 Yes 40 Programmable Pulse Generator 2
41 358y PPG3 Yes 41 Programmable Pulse Generator 3
42 354y PPG4 Yes 42 Programmable Pulse Generator 4
43 3504 PPG5 Yes 43 Programmable Pulse Generator 5
44 34Cy PPG6 Yes 44 Programmable Pulse Generator 6
45 348y PPG7 Yes 45 Programmable Pulse Generator 7
46 344y PPG8 Yes 46 Programmable Pulse Generator 8
47 340y PPG9 Yes 47 Programmable Pulse Generator 9
48 33Cx PPG10 Yes 48 Programmable Pulse Generator 10
49 338y PPG11 Yes 49 Programmable Pulse Generator 11
50 334y PPG12 Yes 50 Programmable Pulse Generator 12
51 3304 PPG13 Yes 51 Programmable Pulse Generator 13
52 32Cy PPG14 Yes 52 Programmable Pulse Generator 14
53 328y PPG15 Yes 53 Programmable Pulse Generator 15
54 324y - - 54 Reserved
55 3204 - - 55 Reserved
56 31Cx - - 56 Reserved
57 3184 - - 57 Reserved
58 3144 RLTO Yes 58 Reload Timer O
59 3104 RLT1 Yes 59 Reload Timer 1
60 30Cx RLT2 Yes 60 Reload Timer 2
61 3084 RLT3 Yes 61 Reload Timer 3
62 3044 - - 62 Reserved
63 3004 - - 63 Reserved
64 2FCy RLT6 Yes 64 Reload Timer 6
65 2F8y ICUO Yes 65 Input Capture Unit 0
66 2F4y, ICU1 Yes 66 Input Capture Unit 1
67 2F0y - - 67 Reserved
68 2ECy - - 68 Reserved
69 2E84 ICU4 Yes 69 Input Capture Unit 4
70 2E4y, ICU5 Yes 70 Input Capture Unit 5
71 2EQ4 ICU6 Yes 71 Input Capture Unit 6
72 2DCy ICU7 Yes 72 Input Capture Unit 7
73 2D8y - - 73 Reserved
74 2D4y ICU9 Yes 74 Input Capture Unit 9
75 2DO0y - - 75 Reserved
76 2CCyx - - 76 Reserved
e 2C8y OCuU0 Yes 7 Output Compare Unit 0
78 2C4y OCU1 Yes 78 Output Compare Unit 1
79 2C0y OoCu2 Yes 79 Output Compare Unit 2
80 2BCy OCU3 Yes 80 Output Compare Unit 3
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MB96650 Series

; Index in

n\{Jerﬁtboerr ve?:ftfosre:z;lra]le Vector name Clegﬁg by plrggrg)m Description
81 2B8y OCu4 Yes 81 Output Compare Unit 4
82 2B4y - - 82 Reserved
83 2B0y OCU6 Yes 83 Output Compare Unit 6
84 2ACy OCuU7 Yes 84 Output Compare Unit 7
85 2A8y - - 85 Reserved
86 2A4y - - 86 Reserved
87 2A04 - - 87 Reserved
88 29Cy - - 88 Reserved
89 2984 FRTO Yes 89 Free-Running Timer 0
90 294y, FRT1 Yes 90 Free-Running Timer 1
91 2904 FRT2 Yes 91 Free-Running Timer 2
92 28Cy - - 92 Reserved
93 288y RTCO No 93 Real Time Clock
94 284y CALO No 94 Clock Calibration Unit
95 2804 - - 95 Reserved
96 27Cy lICo Yes 96 12C interface 0
97 278y Ici Yes 97 I2C interface 1
98 274y ADCO Yes 98 A/D Converter 0
99 2704 - - 99 Reserved
100 26Cy - - 100 Reserved
101 268y LINRO Yes 101 LIN USART 0 RX
102 264y LINTO Yes 102 LIN USART 0 TX
103 260y LINR1 Yes 103 LIN USART 1 RX
104 25Cy LINT1 Yes 104 LIN USART 1 TX
105 258y LINR2 Yes 105 LIN USART 2 RX
106 254, LINT2 Yes 106 LIN USART 2 TX
107 2504 - - 107 Reserved
108 24Cy - - 108 Reserved
109 248y LINR4 Yes 109 LIN USART 4 RX
110 244, LINT4 Yes 110 LIN USART 4 TX
111 240y LINRS Yes 111 LIN USART 5 RX
112 23Cy LINTS Yes 112 LIN USART 5 TX
113 2384 - - 113 Reserved
114 234y - - 114 Reserved
115 230y LINR7 Yes 115 LIN USART 7 RX
116 22Cy LINT7 Yes 116 LIN USART 7 TX
117 228y - - 117 Reserved
118 224y - - 118 Reserved
119 2204 - - 119 Reserved
120 21Cy - - 120 Reserved
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12.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 Spansion semiconductor devices.

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

B 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.

B 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.

B 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.

ML atch-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.

B 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.

B 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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3. External clock usage
The permitted frequency range of an external clock depends on the oscillator type and configuration.

See AC Characteristics for detailed modes and frequency limits. Single and opposite phase external clocks must be connected as
follows:

(1) Single phase external clock for Main oscillator

When using a single phase external clock for the Main oscillator, X0 pin must be driven and X1 pin left open.
And supply 1.8V power to the external clock.

{>@ |_xo

(2) Single phase external clock for Sub oscillator
When using a single phase external clock for the Sub oscillator, “External clock mode” must be selected and
X0A/P04_0 pin must be driven. X1A/P04_1 pin can be configured as GPIO.

(3) Opposite phase external clock
When using an opposite phase external clock, X1 (X1A) pins must be supplied with a clock signal which has
the opposite phase to the X0 (X0A) pins. Supply level on X0 and X1 pins must be 1.8V.

>c X0

4. Notes on PLL clock mode operation
If the microcontroller is operated with PLL clock mode and no external oscillator is operating or no external clock is supplied,
the microcontroller attempts to work with the free oscillating PLL. Performance of this operation, however, cannot be
guaranteed.

5. Power supply pins (Vcc/Vss)
It is required that all Vcc-level as well as all Vss-level power supply pins are at the same potential. If there is more than one Vcc
or Vss level, the device may operate incorrectly or be damaged even within the guaranteed operating range.

Vcc and Vss pins must be connected to the device from the power supply with lowest possible impedance.
The smoothing capacitor at VVcc pin must use the one of a capacity value that is larger than Cs.

Besides this, as a measure against power supply noise, it is required to connect a bypass capacitor of about 0.1uF between
Vcc and Vss pins as close as possible to Vcc and Vss pins.
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» Sample recommended circuits:

Protective diode

VCC
Limiting /‘ P-ch

resistance —

+B input (OV to 16V) —\A\N—

*5: The maximum permitted power dissipation depends on the ambient temperature, the air flow velocity and the thermal
conductance of the package on the PCB.

The actual power dissipation depends on the customer application and can be calculated as follows:

Po = Pio + Pint

Pio = Z (VoL X loL + Von X lon) (/O load power dissipation, sum is performed on all I/O ports)

Pint = Vee X (Icc + 1a) (internal power dissipation)

Icc is the total core current consumption into Vcc as described in the “DC characteristics” and depends on the selected operation
mode and clock frequency and the usage of functions like Flash programming.

Ia is the analog current consumption into AVcc.

*6: Worst case value for a package mounted on single layer PCB at specified Ta without air flow.

*7: Write/erase to a large sector in flash memory is warranted with Ta < + 105°C.

WARNING

Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature, etc.) in excess of
absolute maximum ratings. Do not exceed these ratings.
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14.3 DC Characteristics

14.3.1 Current Rating
(Vcc = AVee = 2.7V 10 5.5V, Vss = AVss = 0V, Ta = - 40°C to + 125°C)

Pin o Value .
Parameter Symbol name Conditions vin T Mo Unit Remarks
- 27 - mA Ta=+25°C
PLL Run mode with CLKS1/2 = CLKB
= CLKP1/2 = 32MHz
lecpLe Elash 0 wait - - 37 mA Ta = +105°C
(CLKRC and CLKSC stopped)
- - 38.5 mA Ta=+125°C
- 35 - mA Ta=+25°C
Main Run mode with CLKS1/2 =
CLKB = CLKP1/2 = 4MHz
lceman Flash 0 wait - - 8 mA Ta= +105°C
(CLKPLL, CLKSC and CLKRC
stopped)
- - 9.5 mA Ta=+125°C
- 1.8 - mA Ta=+25°C
RC Run mode with CLKS1/2 = CLKB
= CLKP1/2 = CLKRC = 2MHz
Power supply
current in Run lccren Vce Flash 0 wait - - 6 mA Ta=+105°C
modes™
(CLKMC, CLKPLL and CLKSC
stopped)
- - 7.5 mA Ta=+125°C
- 0.16 - mA Ta=+25°C
RC Run mode with CLKS1/2 = CLKB
= CLKP1/2 = CLKRC = 100kHz
lccreL Flash 0 wait - - 3.5 mA Ta=+105°C
(CLKMC, CLKPLL and CLKSC
stopped)
- - 5 mA Ta=+125°C
- 0.1 - mA Ta =+25°C
Sub Run mode with CLKS1/2 = CLKB
= CLKP1/2 = 32kHz
lccsue Flash 0 wait - - 3.3 mA Ta = +105°C
(CLKMC, CLKPLL and CLKRC
stopped)
- - 4.8 mA Ta=+125°C
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MB96650 Series

Pin . Value .
Parameter Symbol name Conditions Min Typ Max Unit Remarks
8.5 - mA Ta=+25°C
PLL Sleep mode with
lcespLL CLKS1/2 = CLKP1/2 = 32MHz - 14 mA Ta=+105°C
(CLKRC and CLKSC stopped)
- 155 mA Ta=+125°C
) ) 1 - mA Ta=+25°C
Main Sleep mode with
CLKS1/2 = CLKP1/2 = 4MHz,
lccsman SMCR:LPMSS =0 - 4.5 mA Ta = +105°C
(CLKPLL, CLKRC and CLKSC
stopped)
- 6 mA Ta=+125°C
0.6 - mA Ta=+25°C
RC Sleep mode with CLKS1/2
Power supply = CLKP1/2 = CLKRC = 2MHz,
current in Sleep lccsren Vcce SMCR:LPMSS =0 - 3.8 mA Ta=+105°C
modes™ (CLKMC, CLKPLL and CLKSC
stopped)
- 5.3 mA Ta=+125°C
0.07 - mA Ta=+25°C
RC Sleep mode with CLKS1/2
= CLKP1/2 = CLKRC = 100kHz _ o
lecsre (CLKMC, CLKPLL and CLKSC - 2.8 mA Ta=+105°C
stopped)
- 43 mA Ta = +125°C
0.04 - mA Ta=+25°C
Sub Sleep mode with
CLKS1/2 = CLKP1/2 = 32kHz, _ o
lecssus (CLKMC, CLKPLL and CLKRC . 2.5 mA Ta=+105°C
stopped)
- 4 mA Ta=+125°C
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MB96650 Series

Pin . Value .
Parameter Symbol name Conditions Min Typ Max Unit Remarks
1800 2250 HA Ta=+25°C
PLL Timer mode with CLKPLL = _ o
lecreu 32MHz (CLKRC and CLKSC stopped) ) 3220 kA Ta=+105°C
- 4205 pA Ta=+125°C
Main Timer mode with 285 330 pA Ta=+25°C
CLKMC = 4MHz,
lccrman SMCR:LPMSS =0 - 1195 A Ta=+105°C
(CLKPLL, CLKRC and CLKSC
stopped) - 2165 A Ta=+125°C
RC Timer mode with 160 215 pA Ta=+25°C
Power supply CLKRC = 2MHz,
current in Timer | lccrren Vce SMCR:LPMSS =0 - 1095 A Ta=+105°C
modes™ (CLKPLL, CLKMC and CLKSC
stopped) - 2075 A Ta=+125°C
35 75 Ta=+25°C
RC Timer mode with WA "
CLKRC = 100kHz _ o
lecrrel (CLKPLL, CLKMC and CLKSC - 905 HA Ta=+105°C
stopped)
- 1880 A Ta=+125°C
25 65 Ta=+25°C
Sub Timer mode with WA "
CLKSC = 32kHz _ o
lecrsus (CLKMC, CLKPLL and CLKRC - 885 HA Ta=+105°C
stopped)
- 1850 A Ta=+125°C
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14.3.2 Pin Characteristics
(Vcc = AVee = 2.7V 10 5.5V, Vss = AVss = 0V, Ta = - 40°C to + 125°C)

i - Value ;
Parameter Symbol | Pin name Conditions Min Typ Max Unit Remarks
VCC VCC L
v Port inputs © 0.7 +03 \% CMOS Hysteresis input
" Pan_m ] Vee . Vee Vv AUTOMOTIVE
_ x 0.8 +0.3 Hysteresis input
Vios X0 F;‘;i{”g'occ'ffr':gﬂt mode” \X/% 8 - VD V| VD=1.8V£0.15V
"H" level input External clock in Vee Vee
voltage Virxons X0A "Oscillation mode" x 0.8 ) +0.3 v
VCC Vcc -
Vinr RSTX - © 0.8 - +03 \% CMOS Hysteresis input
Vee Vee .
Vinm MD - .03 - +03 \% CMOS Hysteresis input
Vivp DEBUG I/F | - 2.0 - \+/COC3 \% TTL Input
) - Vss - Vee \Y CMOS Hysteresis input
v Port inputs -03 x 0.3
" Pan_m ) Vss i Vee v AUTOMOTIVE
-0.3 x 0.5 Hysteresis input
External clock in "Fast Clock VD _
ViLxos X0 Input mode” Vss - « 0.2 \% VD=1.8V+0.15V
"L" level input External clock in Vss Voo
voltage Vicoas XO0A "Oscillation mode” -0.3 ] x 0.2 v
Vss Vee .
Vir RSTX - 203 - < 0.2 \% CMOS Hysteresis input
Vss Vss .
Vim MD - 203 - +03 \% CMOS Hysteresis input
Vi DEBUG I/F | - Y853 - 0.8 \% TTL Input
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14.4.3 Built-in RC Oscillation Characteristics

MB96650 Series

(Vcc = AVec = 2.7V 10 5.5V, Vss = AVss = 0V, Ta = - 40°C to + 125°C)

Parameter

Symbol

Value

Min

Typ

Max

Unit

Remarks

Clock frequency fre

50

100

200

kHz

When using slow frequency of RC
oscillator

MHz

When using fast frequency of RC
oscillator

RC clock stabilization time tresTaB

80

160

320

us

When using slow frequency of RC
oscillator
(16 RC clock cycles)

64

128

256

us

When using fast frequency of RC
oscillator
(256 RC clock cycles)

14.4.4 Internal Clock Timing

(Vcc = AVec = 2.7V 10 5.5V, Vss = AVss = 0V, Ta = - 40°C to + 125°C)

Value )
Parameter Symbol Unit
Min Max

Internal System clock frequency B

(CLKS1 and CLKS2) ferks, fewsa 54 MHz
Internal CPU clock frequency (CLKB), f f ) 32 MHz
Internal peripheral clock frequency (CLKP1) CLKB: TCLKPL

Internal peripheral clock frequency (CLKP2) feikp2 - 32 MHz

Document Number: 002-04707 Rev. *B

Page 45 of 66




A

ws CYPRESS

-

EMBEDDED IN TOMORROW

14.4.7 Power-on Reset Timing

(Vcc = AVec = 2.7V 10 5.5V, Vss = AVss = 0V, Ta = - 40°C to + 125°C)

MB96650 Series

) Value )
Parameter Symbol Pin name - Unit
Min Typ Max
Power on rise time tr Vcee 0.05 30 ms
Power off time torr Vcee 1 ms
te torr
/_ -
Vee 7‘* oz2v 0.2v *T 7 02v

If the power supply is changed too rapidly, a power-on reset may occur.
We recommend a smooth startup by restraining voltages when changing
the power supply voltage during operation, as shown in the figure below.

vV,
5.0V c"j /
2V -—---—----
It is required that rises in voltage
y have a slope of 50 mV/ms or less.
ov —=

Document Number: 002-04707 Rev. *B Page 47 of 66



& CYPRESS

- EMBEDDED IN TOMORROW™

MB96650 Series

< tseve >
Vou
ScK /
N\ VoL N VoL
tsiov | tovsH g
Vo
SOT
VoL
< >« >
tvsHi tsHixi
/ Vin Vin X
SIN
N Vi Vi A
Internal shift clock mode
SCK —— ftgan :— tsusy ————»
ViH ViH ViH
Vi Vi ¢
—> - R
te tsiove
SOT Von ><
VoL
 bvsHE  tsHixe
SIN }<’é ViH Vin XS«
N Vi ViL A~
External shift clock mode
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14.4.9 External Input Timing

MB96650 Series

(Vcc = AVec = 2.7V 10 5.5V, Vss = AVss = 0V, Ta = - 40°C to + 125°C)

Value

Parameter Symbol Pin name Min Max Unit Remarks
Pnn_m General Purpose I/0
ADTG A/D Converter trigger input
TINNn, TINn_R Reload Timer
TTGn PPG trigger input
FRCKn 2eLp1 +200

' (teikp1= - ns Free-Running Timer input clock
. tinm, FRCKn_R "
Input pulse width i Ufcikps)
INL INn, INn_R Input Capture

AINN, Quadrature
BINN, Position/Revolution
ZINNn Counter
INTNn, INTn_R 200 ) ns External Interrupt
NMI Non-Maskable Interrupt

*: tokpr indicates the peripheral clockl (CLKP1) cycle time except stop when in stop mode.

External input timing

tINH <
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14.7 Flash Memory Write/Erase Characteristics

(Vec = AVee = 2.7V 10 5.5V, Vss = AVss = 0V, Ta = - 40°C to + 125°C)

. Value ;
Parameter Conditions Min Typ Max Unit Remarks
Large Sector TA<+105°C - 1.6 7.5 S
Sector erase time Small Sector - - 0.4 2.1 s !ncludes write time prior to
internal erase.
Security Sector - - 0.31 1.65 S
. . Large Sector TAa<+105°C - 25 400 us Not including system-level
z\r/r?erd (16-bit) write S e
Small Sector - - 25 400 us time.
Chip erase time TAa<+105°C - 11.51 | 55.05 S !ncludes 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/us to
+0.004V/pus) after the external power falls below the detection voltage (VoLx)™?.

Write/Erase cycles and data hold time

Write/Erase cycles

Data hold time

(cycle) (year)
1,000 20 2
10,000 10
100,000 572

*1: See "6. 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 + 85°C).
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BMB96F657
Timer Mode Vee = 5.5V
10.000 - .
PLL clock (32MHz)
1.000
- Main osc. (4MHz) /_7%
- —
._L.) 0.100 RC clock (2MHz) /
e
0.010 RC clock (100kHz) /
I
Sub osc. (32kHz)
0.001
- n 0 100 150
Ta [°C]
Stop Mode =
1.000 T
0.100 -
< g
£,
Q
o
0.010 g
0.001
- 0 50 100 150
T, [°C]
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