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Obsolete
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16-Bit
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81

160KB (160K x 8)

FLASH

16K x 8

2.7V ~ 5.5V

A/D 24x8/10b

Internal

-40°C ~ 125°C (TA)
Surface Mount

100-LQFP

100-LQFP (14x14)
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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,
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1. Product Lineup

MB96640 Series

Features MB96640 Remark
Product Type Flash Memory Product
Subclock Subclock can be set by software
Dual Operation Flash Memory RAM -
64.5KB + 32KB 10KB MB96F643R, MB96F643A Product Onti
128.5KB + 32KB 16KB MB96F645R, MBIGF645A O o
256.5KB + 32KB 24KB MB96F646R A: MCU without CAN
384.5KB + 32KB 28KB MB96F647R )

LQFP-100

Package FPT-100P-M20
DMA 4ch
USART 6ch LIN-USART 0 to 2/4/5/7

with automatic LIN-Header

S ) Yes (only 1ch) LIN-USART 0

transmission/reception

with 16 byte RX- and No

TX-FIFO
I°c 2ch I°C 0/1

. AN 2 to 4/6 to 8/10

8/10-bit A/D Converter 24ch to 12/14 to 28

with Data Buffer No

with Range Comparator Yes

with Scan Disable Yes

with ADC Pulse Detection No
16-bit Reload Timer (RLT) 5ch RLT 0 to 3/6
16-bit Free-Running Timer (FRT) 3ch FRTOto 2

7ch ICU 0/1/4 to 7/9

16-bit Input Capture Unit (ICU)

(1 channel for LIN-USART)

(ICU 9 for LIN-USART)

16-bit Output Compare Unit (OCU)

7ch

OCU 0 to 4/6/7
(OCU 4 for FRT clear)

8/16-bit Programmable Pulse Generator (PPG) 16ch (16-bit) / 24ch (8-bit) PPG 0to 15
with Timing point capture Yes
with Start delay Yes
with Ramp No
Quadrature Position/Revolution Counter
(QPRC) 2ch QPRC 0/1
CAN O
CAN Interface 1ch 32 Message Buffers
External Interrupts (INT) 16ch INT 0 to 15
Non-Maskable Interrupt (NMI) 1ch
Real Time Clock (RTC) 1ch

1/0O Ports

79 (Dual clock mode)
81 (Single clock mode)

Clock Calibration Unit (CAL)

1ch

Clock Output Function 2ch

Low Voltage Detection Function Yes Low voltgge 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 1/0 port according to your function use.
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Pin no. I/O circuit type* Pin name
78 H P0O0_4/INT7_R/PPG9 B
79 H PO0_5/IN6/TTG2/TTG6 / PPG10_B
80 H PO0_6/IN7/TTG3/TTG7/PPG11_B
81 H P0O0_7/INT14
82 M P01_0/SCK7
83 H P01_1/CKOT1/OUTO/SOT7
84 M P01_2/CKOTX1/OUT1/INT15/ SIN7
85 H P01_3/PPG5
86 M PO1_4/SIN4 /INT8
87 H P0O1_5/S0T4
88 M P01 _6/SCK4/TTG12
89 M P0O1_7/CKOTX1_R/INT9/TTG13/ZINO/ SCK7_R
90 H P02_0/CKOT1_R/INT10/TTG14/AINO/SOT7_R
91 M P02_2/IN7_R/CKOTO _R/INT12/BINO/SIN7_R
92 M P02 5/0UT0 _R/INT13/SIN5 R
93 H P03_0/PPG4_B
94 H P03_1/PPG5_B
95 H P03_2/PPG14_B/SOT5 R
96 M P03_3/PPG15_B/SCK5_R
97 M P03_4/RX0/INT4
98 H P03_5/TX0
99 H P03_6/INTO / NMI
100 Supply Vce

*: See “I/O Circuit Type” for details on the I/O circuit types.
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8. RAMSTART Addresses

Devices oank 0 RAMSTARTO
MBO6F643 10KB 00:5A00,
MBOGF645 16KB 00:42004
MBOGF646 24KB 00:2200,
MBOGF647 28KB 00:1200,
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11.Interrupt Vector Table

MB96640 Series

: Index in

n\{Jer%tk?err vgtftfc?retta:tr)‘le Vector name CleSrMeg by pL%Sr?m Description
0 3FCh CALLVO No - CALLYV instruction
1 3F8u CALLV1 No - CALLYV instruction
2 3F44 CALLV2 No - CALLV instruction
3 3FO0H CALLV3 No - CALLV instruction
4 3ECH CALLV4 No - CALLYV instruction
5 3E8H CALLV5 No - CALLYV instruction
6 3E4y CALLV6 No - CALLV instruction
7 3EOH CALLVY No - CALLV instruction
8 3DCH RESET No - Reset vector
9 3D8x INT9 No - INT9 instruction
10 3D4y EXCEPTION No - Undefined instruction execution
11 3D0y NMI No - Non-Maskable Interrupt
12 3CCx DLY No 12 Delayed Interrupt
13 3C8x RC_TIMER No 13 RC Clock Timer
14 3C4y MC_TIMER No 14 Main Clock Timer
15 3C04 SC_TIMER No 15 Sub Clock Timer
16 3BChx LVDI No 16 Low Voltage Detector
17 3B84 EXTINTO Yes 17 External Interrupt O
18 3B4y EXTINT1 Yes 18 External Interrupt 1
19 3BOH EXTINT2 Yes 19 External Interrupt 2
20 3ACH EXTINT3 Yes 20 External Interrupt 3
21 3A84 EXTINT4 Yes 21 External Interrupt 4
22 3A4y EXTINTS Yes 22 External Interrupt 5
23 3A0H EXTINT6 Yes 23 External Interrupt 6
24 39Cq EXTINT7 Yes 24 External Interrupt 7
25 3984 EXTINT8 Yes 25 External Interrupt 8
26 394y EXTINT9 Yes 26 External Interrupt 9
27 3904 EXTINT10 Yes 27 External Interrupt 10
28 38Chx EXTINT11 Yes 28 External Interrupt 11
29 388h EXTINT12 Yes 29 External Interrupt 12
30 384y EXTINT13 Yes 30 External Interrupt 13
31 3804 EXTINT14 Yes 31 External Interrupt 14
32 37Cq EXTINT15 Yes 32 External Interrupt 15
33 3784 CANO No 33 CAN Controller 0
34 374y - - 34 Reserved
35 3704 - - 35 Reserved
36 36Cq - - 36 Reserved
37 3684 - - 37 Reserved
38 364y PPGO Yes 38 Programmable Pulse Generator 0
39 3604 PPG1 Yes 39 Programmable Pulse Generator 1
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B Precautions Related to Usage of Devices
Cypress semiconductor devices are intended for use in standard applications (computers, office automation and other office
equipment, industrial, communications, and measurement equipment, personal or household devices, etc.).

CAUTION: Customers considering the use of our products in special applications where failure or abnormal operation may directly
affect human lives or cause physical injury or property damage, or where extremely high levels of reliability are demanded (such as
aerospace systems, atomic energy controls, sea floor repeaters, vehicle operating controls, medical devices for life support, etc.)
are requested to consult with sales representatives before such use. The company will not be responsible for damages arising from
such use without prior approval.

12.2 Precautions for Package Mounting

Package mounting may be either lead insertion type or surface mount type. In either case, for heat resistance during soldering, you
should only mount under Cypress's recommended conditions. For detailed information about mount conditions, contact your sales
representative.

ML ead Insertion Type
Mounting of lead insertion type packages onto printed circuit boards may be done by two methods: direct soldering on the board, or
mounting by using a socket.

Direct mounting onto boards normally involves processes for inserting leads into through-holes on the board and using the flow
soldering (wave soldering) method of applying liquid solder. In this case, the soldering process usually causes leads to be subjected
to thermal stress in excess of the absolute ratings for storage temperature. Mounting processes should conform to Cypress
recommended mounting conditions.

If socket mounting is used, differences in surface treatment of the socket contacts and IC lead surfaces can lead to contact
deterioration after long periods. For this reason it is recommended that the surface treatment of socket contacts and IC leads be
verified before mounting.

M Surface Mount Type

Surface mount packaging has longer and thinner leads than lead-insertion packaging, and therefore leads are more easily deformed
or bent. The use of packages with higher pin counts and narrower pin pitch results in increased susceptibility to open connections
caused by deformed pins, or shorting due to solder bridges.

You must use appropriate mounting techniques. Cypress recommends the solder reflow method, and has established a ranking of
mounting conditions for each product. Users are advised to mount packages in accordance with Cypress ranking of recommended
conditions.

M| ead-Free Packaging
CAUTION: When ball grid array (BGA) packages with Sn-Ag-Cu balls are mounted using Sn-Pb eutectic soldering, junction strength
may be reduced under some conditions of use.

M Storage of Semiconductor Devices

Because plastic chip packages are formed from plastic resins, exposure to natural environmental conditions will cause absorption of
moisture. During mounting, the application of heat to a package that has absorbed moisture can cause surfaces to peel, reducing
moisture resistance and causing packages to crack. To prevent, do the following:

1. Avoid exposure to rapid temperature changes, which cause moisture to condense inside the product. Store products in
locations where temperature changes are slight.

2. Use dry boxes for product storage. Products should be stored below 70% relative humidity, and at temperatures between 5°C
and 30°C.
When you open Dry Package that recommends humidity 40% to 70% relative humidity.

3. When necessary, Cypress packages semiconductor devices in highly moisture-resistant aluminum laminate bags, with a silica
gel desiccant. Devices should be sealed in their aluminum laminate bags for storage.

4. Avoid storing packages where they are exposed to corrosive gases or high levels of dust.
M Baking

Packages that have absorbed moisture may be de-moisturized by baking (heat drying). Follow the Cypress recommended
conditions for baking.

Condition: 125°C/24 h
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13.8 Pin handling when not using the A/D converter
If the A/D converter is not used, the power supply pins for A/D converter should be connected such as AVcc = Vee , AVss = AVRH =

Vss.

13.9 Notes on Power-on
To prevent malfunction of the internal voltage regulator, supply voltage profile while turning the power supply on should be slower

than 50us from 0.2V to 2.7V.

13.10Stabilization of power supply voltage
If the power supply voltage varies acutely even within the operation safety range of the Vcc power supply voltage, a malfunction may

occur. The Vcc power supply voltage must therefore be stabilized. As stabilization guidelines, the power supply voltage must be
stabilized in such a way that V¢ ripple fluctuations (peak to peak value) in the commercial frequencies (50Hz to 60Hz) fall within
10% of the standard Vcc power supply voltage and the transient fluctuation rate becomes 0.1V/us or less in instantaneous

fluctuation for power supply switching.

13.11Serial communication
There is a possibility to receive wrong data due to noise or other causes on the serial communication.

Therefore, design a printed circuit board so as to avoid noise.
Consider receiving of wrong data when designing the system. For example apply a checksum and retransmit

the data if an error occurs.

13.12Mode Pin (MD)
Connect the mode pin directly to Vcc or Vss pin. To prevent the device unintentionally entering test mode due to noise, lay out the

printed circuit board so as to minimize the distance from the mode pin to Vcc or Vss pin and provide a low-impedance connection
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14.3 DC Characteristics
14.3.1 Current Rating

(Vcc = AVee = 2.7V 10 5.5V, Vss = AVgs = OV, Ta = - 40°C to + 125°C)

Pin s Value .
Parameter Symbol name Conditions Min Typ Max Unit Remarks
PLL Run mode with - 27 - mA Ta = +25°C
CLKS1/2 = CLKB =
CLKP1/2 = 32MHz
lccpLL ) - - 37 mA Ta=+105°C
Flash 0 wait
(CLKRC and CLKSC stopped) - - 38.5 mA Ta=+125°C
Main Run mode with
CLKS1/2 = CLKB = - 3.5 - mA Ta=+25°C
CLKP1/2 = 4MHz
lcemain Flash 0 wait - - 8 mA Ta=+105°C
(CLKPLL, CLKSC and CLKRC _ R
RC Run mode with o
CLKS1/2 = CLKB = - 1.8 - mA | Ta=+25°C
CLKP1/2 = CLKRC = 2MHz
Power supply |
current in Run CCRCH Vee Flash 0 wait - - 6 mA Ta = +105°C
modes™*
(CLKMC, CLKPLL and CLKSC
stopped) - - 7.5 mA Ta=+125°C
RC Run mode with
CLKS1/2 = CLKB = - 016 |- mA | Ta=+25°C
CLKP1/2 = CLKRC = 100kHz
lecret Flash 0 wait - - 35 MA | Ta=+105°C
(CLKMC, CLKPLL and CLKSC
stopped) - - 5 mA Ta=+125°C
Sub Run mode with .
CLKS1/2 = CLKB = - 0.1 - mA | Ta=+25°C
CLKP1/2 = 32kHz
lccsus Flash 0 wait - - 3.3 mA Ta=+105°C
(CLKMC, CLKPLL and CLKRC _ .
stopped) - - 4.8 mA Ta=+125°C
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14.3.2 Pin Characteristics

(Vcc = AVee = 2.7V 10 5.5V, Vss = AVgs = OV, Ta = - 40°C to + 125°C)

Parameter Symbol | Pin name Conditions Min V%l/l;)e Max Unit Remarks
" ::]%ﬁts ) :(/%c7 ) YCC;:S v I(rilllz)/lgs Hysteresis
Pnn m } Vee ) Vee v AUTOMOTIVE
- x 0.8 +0.3 Hysteresis input
Vixos | XO F;‘;i:”gﬁﬁﬁ;ﬂt ode" \x/%_g - VD V| VD=1.8V£0.15V
|r|1_|pu|:e \\/ISIltage Virxoas | XOA "E())(g:j:riIrllzlltli(()::wo (r:T|1(oicri]e" \x/%CS ) YC&3 v
Vinr RSTX ) \X/%c8 ) ch3 Vv I(r:]l;)/lL(I?S Hysteresis
Vikm MD - VSCS ) Y%g Vv EIIL;ASS Hysteresis
ViHp :?EBUG - 2.0 - YCOCB \Y TTL Input
" ﬁ%ﬁts _ V(s)ss ) \X/coc3 Vv I(r:]lF\)/ISS Hysteresis
PN m . Vss ) Vee Vv AUTOMOTIVE
- -0.3 x 0.5 Hysteresis input
Vios | X0 :En’gﬁtr ?T?(')g'eo,.c" In "Fast Clock | /¢ - \X/B. , |V |vD=18vs0.15v
wiage T Ve | X0A | B e or |0 lxse |V
Vir RSTX B V(s)s3 3 :</c()c2 Vv |cr:1'|2)/|uots Hysteresis
Vi MD B Y(S)Sg ) YSOSS Vv I(rZ]IF\)/Ilj'fS Hysteresis
Vi :?FEBUG - Y(Sf3 - 0.8 V| TTL Input
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Parameter Symbol | Pin name Conditions Min V%I,l;e Max Unit Remarks
4.5V £Vcc£5.5V
IOH =-4mA Vcc
- Vora AMAYPE 5 IV < Vee < 45V -05 - Vee v
H" level -
outout lon =-1.5mA
P 4.5V <Vce < 5.5V
voltage low = -3mMA v
i CcC
Vor SMAYPe 57V < Vee <45V 05 - Vee v
lon = -1.5mA
4.5V £ Vcc £5.5V
loL = +4mA
. VoLra 4mA type 2.7V < Voc < 45V - - 0.4 \%
L" level _
output loo = +1.7mA
2.7V £Vcc < 5.5V
voltage Vous 3mA type oL = +3MA - - 0.4 \
DEBUG Vee= 2.7V
Vouo I/F loL = +25mA 0 ) 025 v
Vss < V| < Vcc
::rLF;E;rI]?ak I Pnn.m | AVss, AVRL <V, < AVcc, -1 - +1 LA
AVRH
Pull-up
resistance Rpu Pnn_m Vce = 5.0V £10% 25 50 100 kQ
value
Other
than C,
Vcc,
Input Vss, ) )
capacitance Cin AVce, 5 15 PF
AVSss,
AVRH,
AVRL
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14.4.8 USART Timing

(Vcc = AVee = 2.7V 10 5.5V, Vss = AVss = OV, Ta = - 40°C to + 125°C, C =50pF)

MB96640 Series

. 4.5V < Vcc
Parameter Symbol nzlnr:e Conditions <5.5V 2.7V <Vee <45V | iy
Min Max Min Max
Serial clock cycle time tscve SCKn s'ICLK - Ateikpr | - ns
SCK | — SOT delay time tsLovi §8$2 -20 | +20 - 30 +30 ns
NXtC
SOT — SCK T delay time tovsHi SCKN, 1 ternal shift wer | - Nxtopees | ns
SOTn * -30
clock mode - 20
tcLkp tekpr
SIN - SCK T setup time tivshi gﬁ\:f_]n' 1 - + 55 - ns
+ 45
. SCKn,
SCK T — SIN hold time tsHixi SINN 0 - 0 - ns
tcikp t
Serial clock "L" pulse width tsLsH SCKn 1 - CLKPL - ns
+10 +10
teLke t
Serial clock "H" pulse width tsmst SCKn 1 - leKgl - ns
+ 10
. SCKan, ) 2tcikpr | 2tcikpL
SCK \L —SOT delay time tSLOVE SOTn EXternaI Sh|ﬂ + 45 + 55 ns
clock mode teLke
SIN—» SCKT setup time tivsHe SCKn, 12 - towkps/2 - ns
SINn + 10
+ 10
toLkp
SCK T - SIN hold time S B . - feer | ns
SINNn +10 + 10
SCK fall time te SCKn - 20 - 20 ns
SCK rise time R SCKn - 20 - 20 ns
Notes:

» AC characteristic in CLK synchronized mode.

» C. is the load capacity value of pins when testing.

» Depending on the used machine clock frequency, the maximum possible baud rate can be limited by

some parameters. These parameters are shown in “MB96600 series HARDWARE MANUAL".

* tciker indicates the peripheral clock 1 (CLKP1), Unit: ns
* These characteristics only guarantee the same relocate port number.

For example, the combination of SCKn and SOTn_R is not guaranteed.

*. Parameter N depends on tscyc and can be calculated as follows:

* If tscye = 2 x k x tcke1, then N = k, where k is an integer > 2
¢ If tscyc = (2 x k + 1) x tckr1, then N = k + 1, where k is an integer > 1

Document Number: 002-04713 Rev.*A
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14.4.9 External Input Timing

(Vcc = AVee = 2.7V 10 5.5V, Vss = AVgs = OV, Ta = - 40°C to + 125°C)

. Value ;

Parameter Symbol Pin name Min Max Unit Remarks
Pnn_m General Purpose 1/0
ADTG A/D Converter trigger input
TINN Reload Timer
TTGn teikpy +200 PPG tngge.r mpgt .
FRCKn, (t _ ) ns Free-Running Timer input

, tink FRCKn R P clock
Input pulse width ’ — UfcLkpr)*
tine INn, INn_R Input Capture

AINN, Quadrature
BINN, Position/Revolution
ZINn Counter
INTn, INTn_R 200 i ns External Interrupt
NMI Non-Maskable Interrupt

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

¢ -t

tINH tINL

External input timing £ v, , Vi
VIL VIL
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14.5 A/D Converter

14.5.1 Electrical Characteristics for the A/D Converter

(Vcc = AVee = 2.7V 10 5.5V, Vss = AVgs = OV, Ta = - 40°C to + 125°C)

. Value ;
Parameter Symbol | Pin name Min Tvp Max Unit Remarks
Resolution - - - - 10 bit
Total error - - -3.0 - + 3.0 LSB
Nonlinearity error - - -25 - +25 LSB
Differential
Nonlinearity error | ~ i -1.9 ) *19 LSB
Zero transition AVRL
voltage Vor ANnN Typ - 20 +05LSB Typ + 20 mV
Full scale transition AVRH
voltage VEsT ANN Typ-20 | 15LSB Typ + 20 mV
L 1.0 - 5.0 us 4.5V < AVcc < 5.5V
Compare time - - 2.2 - 8.0 us | 2.7V S AVec < 4.5V
L 0.5 - - us 4.5V < AVcc < 5.5V
Sampling time - - 12 - - us | 2.7V S AVee < 45V
Power supply Ia - 2.0 3.1 mA | A/D Converter active
AVce A/D Converter not
current lan - - 3.3 pA operated
Reference power Ir - 520 810 pA | A/D Converter active
supply current AVRH
(between AVRH | i ) 10 A A/D Converter not
and AVRL) RH ' H operated
Analog input
capacity Cuin ANnN - - 15.9 pF
. - - 2050 Q 4.5V < AVcc 5.5V
Analog impedance | Ry ANnN . - 3600 a 2.7V < AVeo < 4.5V
Analog port input
current (during LA ANN -0.3 - +0.3 uA 2\\//53 ' 2\\//RR|L—|<VAIN <
conversion) cc
Analog input Van ANn AVRL |- AVRH Y,
voltage
AVcc
Reference voltage | AVRH -0.1 ) AVee v
range i ) AVss
AVRL AVss +01 \Y
Variation between | AND i ) 4.0 LSB
channels

*: Time for each channel.
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14.5.3 Definition of A/D Converter Terms

» Resolution : Analog variation that is recognized by an A/D converter.
* Nonlinearity error : Deviation of the actual conversion characteristics from a straight line that connects the zero
transition point (0b0000000000 «—— 0b0000000001) to the full-scale transition point
(0b1111111110 «—— 0b1111111111).
« Differential nonlinearity error: Deviation from the ideal value of the input voltage that is required to change the
output code by 1LSB.

* Total error : Difference between the actual value and the theoretical value. The total error includes zero
transition error, full-scale transition error and nonlinearity error.
 Zero transition voltage  : Input voltage which results in the minimum conversion value.

« Full scale transition voltage: Input voltage which results in the maximum conversion value.

Nenlinearity error Differential nonlinearity error
Ox3FF -
Actual conversion E
Ox3FE+ characteristics \,” ! OX(N+1 ) Actual conversion N :
i i characteristics i !
{1 LSB(N-1) + Vq1} | : | :
0x3FD- - i :
5 Vist | 5 Ideal characteristics | !
= ! (Actually- | & 1 charactenstcs ! !
o i =  OxN oo —t - -
5 ' measured | = ! :
(o] ' value) 2 | !
w 0x004 + - NT © | !
S ! i (Achla‘lrlzl—m;:asured [=) 3 ! v
s} T+ SN B ue Oox(N-1)+ - — | Vaer
0 0x003 ! l gy . (N-1) ! | (Actually-measured
! ! Actual conversion : ! value)
o002+ -1——-- characteristics ! i v
| | ' I NT
i +——Ildeal characteristics ) \ (Actualy-measured
oxo01 + —— - Ox(N-2) T value)
/ Vo7 (Actually-measured value) 3 Actual conversion characteristics
AVRL AVRH AVRL AVRH
Analog input Analog input
. . . Vit - {1LSB x (N - 1) + V.
Nonlinearity error of digital output N = vt - { ( ) or} [LSB]

1LSB

V -V
(N+nT-VNT [LSB]

Differential nonlinearity error of digital output N =
i i i ity igi utpu 1LSB

_ Vest - Vor
1LSB = 1022
N : A/D converter digital output value.
Vor : Voltage at which the digital output changes from 0x000 to 0x001.
Vest : Voltage at which the digital output changes from 0x3FE to Ox3FF.
Vnt : Voltage at which the digital output changes from 0x(N — 1) to OxN.
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Total error
Ox3FF | N
[ 15LsB
Ox3FET  Actual conversion — > v .
characteristics

Ox3FD-+ e -
5 {1 LSB (N-1) + 0.5 LSB} !
3 A i L
5 | |
O I I
_'_(E 0x004 [ ‘ \'":\
> : '
D : | Vnr
O 0x003 - A " (Actually-measured value)

~—— Actual conversion
0x002 - -~ oo ‘ characteristics
<—ldeal characternistics
0x001 + —— -
-~ =~—05LSB
AVRL AVRH
Analog input
AVRH - AVRL
1LSB (Ideal value) = 1024 (V]

Vit - {1LSB x (N - 1) + 0.5LSB}

Total error of digital N =
otal error of digital output 1LSB

N . A/D converter digital output value.

VNt . Voltage at which the digital output changes from 0x (N + 1) to OxN.
Vor (Ideal value) = AVRL + 0.5LSB[V]

Vest (Ideal value) = AVRH - 1.5LSB[V]
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15.Example Characteristics

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

MB96640 Series

EMB96F647
Run Mode _
100.00 Vee = 55V)
PLL clock (32MHz)
10.00
Main osc. (4AMHz)
g
_LI) 1.00 RC clock (2MHz)
O
—_— /
/
RC clock (100kHz) —
Ol 10 cloc z ///
/
Sub osc. (32kHz)
0.01
-50 0 50 100 150
Ta[°C]
Sleep Mode -
100.000 ¢ e
10.000 PLL clock (32MHz)
Main osc. (4AMHz)
— 1.000
£
= RC clock (2MHz)
8 0.100 ///
RC clock (100kHz) //
/
0.010 Sub osc. (32kHz)
0.001
-50 0 50 100 150
Tal°C]
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B Used setting

Mode

Selected Source
Clock

Clock/Regulator and FLASH Settings

Run mode

PLL

CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 32MHz

Main osc.

CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 4MHz

RC clock fast

CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 2MHz

RC clock slow

CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 100kHz

Sub osc.

CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 32kHz

Sleep mode

PLL

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 32MHz
Regulator in High Power Mode,
(CLKB is stopped in this mode)

Main osc.

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 4MHz
Regulator in High Power Mode,
(CLKB is stopped in this mode)

RC clock fast

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 2MHz
Regulator in High Power Mode,
(CLKB is stopped in this mode)

RC clock slow

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 100kHz
Regulator in Low Power Mode,
(CLKB is stopped in this mode)

Sub osc.

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 32kHz
Regulator in Low Power Mode,
(CLKB is stopped in this mode)

Timer mode

PLL

CLKMC = 4MHz, CLKPLL = 32MHz
(System clocks are stopped in this mode)
Regulator in High Power Mode,

FLASH in Power-down / reset mode

Main osc.

CLKMC = 4MHz

(System clocks are stopped in this mode)
Regulator in High Power Mode,

FLASH in Power-down / reset mode

RC clock fast

CLKMC = 2MHz

(System clocks are stopped in this mode)
Regulator in High Power Mode,

FLASH in Power-down / reset mode

RC clock slow

CLKMC = 100kHz

(System clocks are stopped in this mode)
Regulator in Low Power Mode,

FLASH in Power-down / reset mode

Sub osc.

CLKMC =32 kHz

(System clocks are stopped in this mode)
Regulator in Low Power Mode,

FLASH in Power-down / reset mode

Stop mode

stopped

(All clocks are stopped in this mode)
Regulator in Low Power Mode,
FLASH in Power-down / reset mode
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16.0rdering Information

MCU with CAN controller

MB96640 Series

Part number

Flash memory

Package*

MB96F643RBPMC-GSE1 Flash A 100-pin plastic LQFP
MB96F643RBPMC-GSE2 (96.5KB) (FPT-100P-M20)
MB96F645RBPMC-GSE1 Flash A 100-pin plastic LQFP
MB96F645RBPMC-GSE2 (160.5KB) (FPT-100P-M20)
MB96F646RBPMC-GSE1 Flash A 100-pin plastic LQFP
MB96F646RBPMC-GSE2 (288.5KB) (FPT-100P-M20)
MB96F647RBPMC-GSE1 Flash A 100-pin plastic LQFP
MB96F647RBPMC-GSE2 (416.5KB) (FPT-100P-M20)

*: For details about package, see "Package Dimension".

MCU without CAN controller

Part number

Flash memory

Package*

MB96F643ABPMC-GSE1 Flash A 100-pin plastic LQFP
MB96F643ABPMC-GSE2 (96.5KB) (FPT-100P-M20)
MB96F645ABPMC-GSE1 Flash A 100-pin plastic LQFP
MB96F645ABPMC-GSE2 (160.5KB) (FPT-100P-M20)

*: For details about package, see "Package Dimension".
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Page Section Change Results
Electrical Characteristics Changed the Note
7. Flash Memory Write/Erase While the Flash memory is written or erased, shutdown of the
Characteristics external power (VCC) is prohibited. In the application system

where the external power (VCC) might be shut down while
writing, be sure to turn the power off by using an external
voltage detector.

N

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.

Revision 2.1

Company name and layout design change
NOTE: Please see “Document History” about later revised information.
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Document History

Document Title: MB96640 Series F°MC-16FX 16-Bit Microcontroller
Document Number: 002-04713

MB96640 Series

Revision ECN gﬁighgé Subg;tsesion Description of Change

- i Migrated to Cypress and assigned document number 002-04713
KSUN 01/31/2014 No change to document contents or format.

*A 5149634 |KSUN 02/25/2016 |Updated to Cypress format.
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