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They are called "embedded" because they are embedded
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Microcontrollers are crucial in modern electronics,
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PERFORM
Pin name Feature Description

TTGn PPG Programmable Pulse Generator n trigger input pin

TXn CAN CAN interface n TX output pin

Vcce 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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MB96640 Series

Pin no. I/O circuit type* Pin name
39 K P08_7/AN23/PPG7_B
40 K P09 _0/AN24/PPG8 R
41 K P09_1/AN25/PPG9_R
42 K P09_2/AN26 / PPG10_R
43 K P09_3/AN27/PPG11_R
44 H P17_1/PPG12_R
45 H P17_2/PPG13_R
46 | P10_0/SIN2/TIN3/AN28/INT11
47 H P10_1/S0OT2/TOT3
48 M P10_2/SCK2/ PPG6
49 H P10_3/PPG7
50 Supply Vcce
51 Supply Vss
52 0] DEBUG I/F
53 H P17 0
54 C MD
55 A X0
56 A X1
57 Supply Vss
58 B P04_0/ X0A
59 B P04_1/X1A
60 C RSTX
61 H P11 0
62 H P11 _1/PPGO R
63 H P11 _2/PPG1 R
64 H P11 _3/PPG2 R
65 H P11_4/PPG3_R
66 H P11 5/PPG4_R
67 H P11 _6/FRCKO_R/ZIN1
68 H P11_7/INO_R /AIN1
69 H P12_0/IN1_R/BIN1
70 H P12_3/0UT2_R
71 H P12 7/INT1_ R
72 H P0O0_0/INT3_R/FRCK2
73 H P0O0O_1/INT4 R
74 H P0O0_2/INT5 R
75 Supply Vce
76 Supply Vss
77 H P0O0_3/INT6_R/PPG8 B
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MB96640 Series

Type Circuit Remarks
| * CMOS level output
Pull-up control (low = 4mA, lon = -4mA)
* CMOS hysteresis input with
input shutdown function
* Programmable pull-up resistor
Pout « Analog input
Nout
:)O Hysteresis input
Standby control L > °
for input shutdown
Analog input
K * CMOS level output
Pull-up control (loL = 4mA, lon = -4mA)
» Automotive input with input
shutdown function
P I II- i
Pout rogrammab e pull-up resistor
» Analog input
 Nout
Automotive input
Standby control ' >
for input shutdown
Analog input
M * CMOS level output

Pull-up control
}—| P-ch Pout

}7
}7 Nout

Hysteresis input

Standby control
for input shutdown

(|o|_ = 4mA, |QH = -4mA)

* CMOS hysteresis input with
input shutdown function

» Programmable pull-up resistor
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10.Serial Programming Communication Interface

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

MB96640
Pin Number USART Number Normal Function
8 SINO
9 USARTO SOTO0
10 SCKO
3 SIN1
4 USART1 SOT1
5 SCK1
46 SIN2
47 USART2 SOT2
48 SCK2
86 SIN4
87 USART4 SOT4
88 SCK4
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n\{Jen(Eltt?err ve(():ftfosrettz;lra‘le Vector name Clegr'\ﬁg‘ by Fl)rl:(:;,iIg)r(tacl>rr:1 Description
40 35CH 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 34Ch 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 3404 PPG9 Yes a7 Programmable Pulse Generator 9
48 33Ch PPG10 Yes 48 Programmable Pulse Generator 10
49 3384 PPG11 Yes 49 Programmable Pulse Generator 11
50 3344 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 3284 PPG15 Yes 53 Programmable Pulse Generator 15
54 324y - - 54 Reserved
55 3204 - - 55 Reserved
56 31Cq - - 56 Reserved
57 3184 - - 57 Reserved
58 314y RLTO Yes 58 Reload Timer O
59 3104 RLT1 Yes 59 Reload Timer 1
60 30CH RLT2 Yes 60 Reload Timer 2
61 308 RLT3 Yes 61 Reload Timer 3
62 3044 - - 62 Reserved
63 3004 - - 63 Reserved
64 2FChq RLT6 Yes 64 Reload Timer 6
65 2F8h ICUO Yes 65 Input Capture Unit O
66 2F4y ICU1 Yes 66 Input Capture Unit 1
67 2F0n - - 67 Reserved
68 2ECH - - 68 Reserved
69 2E84 ICU4 Yes 69 Input Capture Unit 4
70 2E4y ICUS Yes 70 Input Capture Unit 5
71 2EOQy ICU6 Yes 71 Input Capture Unit 6
72 2DCq ICU7 Yes 72 Input Capture Unit 7
73 2D8y - - 73 Reserved
74 2D4y ICU9 Yes 74 Input Capture Unit 9
75 2D0y - - 75 Reserved
76 2CChx - - 76 Reserved
77 2C84 OCuUO0 Yes 77 Output Compare Unit 0
78 2C4y OCU1l Yes 78 Output Compare Unit 1
79 2C0y OCuU2 Yes 79 Output Compare Unit 2
80 2BChq Oocu3 Yes 80 Output Compare Unit 3
81 2B8y OCu4 Yes 81 Output Compare Unit 4
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n\{Jergtboerr ve(():ftfosreggle Vector name Clegr'\ﬁg‘ °Y ;?%E?;;; Description
121 218y - - 121 Reserved
122 214y - - 122 Reserved
123 2104 - - 123 Reserved
124 20Cq - - 124 Reserved
125 2084 - - 125 Reserved
126 2044 - - 126 Reserved
127 2004 - - 127 Reserved
128 1FCh - - 128 Reserved
129 1F84 - - 129 Reserved
130 1F4y - - 130 Reserved
131 1FOu - - 131 Reserved
132 1ECH - - 132 Reserved
133 1E84 FLASHA Yes 133 Flash memory A interrupt
134 1E4y - - 134 Reserved
135 1EOH - - 135 Reserved
136 1DCx - - 136 Reserved
137 1D8y QPRCO Yes 137 Quad Position/Revolution counter 0
138 1D4y QPRC1 Yes 138 Quad Position/Revolution counter 1
139 1D0 ADCRCO No 139 é’o'?n%g?;’ti?er 0-Range
140 1CCq - - 140 Reserved
141 1C8y4 - - 141 Reserved
142 1C4y - - 142 Reserved
143 1COx - - 143 Reserved
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14.2 Recommended Operating Conditions

MB96640 Series

(Vss = AVSS = OV)

Value .
Parameter Symbol Min Typ Max Unit Remarks
Power supply 2.7 - 55 \%
Vce, AVee — -
voltage 2.0 - 5.5 V Maintains RAM data in stop mode
1.0uF (Allowance within £ 50%)
3.9uF (Allowance within + 20%)
. . Please use the ceramic capacitor or the
Smoothing capacitor Cs 0.5 1.0t0 3.9 4.7 uF capacitor of the frequency response of this

at C pin

level.

The smoothing capacitor at Vcc must use the
one of a capacity value that is larger than Cs.

WARNING

The recommended operating conditions are required in order to ensure the normal operation of the semiconductor device. All of the
device's electrical characteristics are warranted when the device is operated within these ranges.
Always use semiconductor devices within their recommended operating condition ranges. 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 representatives beforehand.
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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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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 AC Characteristics
14.4.1 Main Clock Input Characteristics

(Vcc = AVee = 2.7V 10 5.5V, VD=1.8V+0.15V, Vss = AVss = 0V, Ta = - 40°C to + 125°C)

Value
Parameter Symbol Pin name - Unit Remarks
Min Typ Max

When using a crystal
oscillator, PLL off

When using an opposite

- - 8 MHz phase external

clock, PLL off

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

4 - 8 MHz

X0,

Input frequency fc X1

4 - 8 MHz

When using a single phase
external

clock in “Fast Clock Input
mode”, PLL off

- - 8 MHz

Input frequency fral X0
When using a single phase

external
clock in “Fast Clock Input
mode”, PLL on

4 - 8 MHz

Input clock cycle tevin - 125 - - ns

; Pwh, }
Input clock pulse width PuL 55

When using the crystal oscillator

________________________________________________________________________________

Reference value:

X0,x1 1.8V40.15V

The amplitude changes by resistance, capacity which added outside or the difference of the device.

When using the extemnal clock

X0
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14.45 Operating Conditions of PLL

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

Value )
Parameter Symbol - Unit Remarks
Min Typ Max

PLL oscillation stabilization wait time tLock 1 - 4 ms For CLKMC = 4MHz
PLL input clock frequency oL 4 - 8 MHz
PLL oscillation clock frequency feLkveo 56 - 108 MHz Permitted VCO output

frequency of PLL (CLKVCO)

For CLKMC (PLL input clock)
> 4MHz

PLL phase jitter tpskew -5 - +5 ns

Deviation time from the ideal clock is assured per cycle out of 20,000 cycles.
PLL out
put — . L[ 1 | L [ 1|
: a H HE T 13 71 -1 (1
: Bl -t . B
Ideal clock ' — — P ’—I' "
1
Slow ! | ] | 1 | ! 1 :
i ' hx_'. i '
: ‘ o ‘ t3 | ; ‘
[_)e\nahon ! f t ! v ' Y ' tn-1 :
time ; n
Fast
14.4.6 Reset Input
(Vcc = AVcc =2.7Vto 55V, Vss = AVSS = OV, TA =-40°Cto + 12500)
. Value ,
Parameter Symbol Pin name . Unit
Min Max
Reset input time 10 - us
. B ) trsTL RSTX
Rejection of reset input time 1 - ps

tRSTL L

RSTX
0.2Vee 0.2Vce
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MB96640 Series

14.4.7 Power-on Reset Timing

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

) Value )
Parameter Symbol Pin name - Unit
Min Typ Max
Power on rise time tr Vcce 0.05 - 30 ms
Power off time torr Vcce 1 - - ms
te torr
/_ -
Vee 7’* 0z2v oz2v *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.

V,
5.0V c"ﬂ /
2V ----—----
It is required that rises in voltage
y have a slope of 50 mV/ms or less.
55
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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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Examples:
tscve N
4 x teLkps 2
5 x terkpr, 6 X toker 3
7 x toikpr, 8 X tokpr 4
< tscve >
Vou A
scK /
X Voo Voo
tsiowt | tovsHi g
Vo
SOT
VoL
s lsax
/ Vin Vil N
SIN
N i Vi 7
Internal shift clock mode
SCK — 155y :— tsusy ——— >
\ Vin Viy
Vi Vi t
— > o R
tr tsLove
SOT ><‘ Vou
VoL
" tvsue | tshixe
SIN /><‘ Vi Vi 5«
—N VIL VIL 7
External shift clock mode

Page 47 of 65
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14.4.10 I°C Timing

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

: High-speed
Typical mode 7)
Parameter Symbol Conditions mode* Unit
Min Max Min Max
SCL clock frequency fscL 0 100 0 400 kHz
(Repeated) START condition hold
time tHpsTA 4.0 - 0.6 - us
SDA{ > SCLY
SCL clock "L" width tLow 4.7 - 1.3 - us
SCL clock "H" width tHiGH 4.0 - 0.6 - us
(Repeated) START condition setup
time tsusta 4.7 - 0.6 - us
SCL T >SDAY CL=50pF,
Data hold time R = (Vp/lo)* 2 3
SCL 4 - SDA L 1 tHppaT 0 3.45 0 0.9 us
Data setup time
spAal?t 5 scLt Isuoar 250 - 100 ] ns
STOP condition setup time
SCL T > SDA lsusto 4.0 ) 0.6 - us
Bus free time between
"STOP condition" and teus 4.7 - 1.3 - us
"START condition"
Pulse width of spikes which will be tep ) 0 (1-1.5)5 x 1o (1-1.5)5 * | ns
suppressed by input noise filter tcLkpr® teikp1®

*1: R and C. represent the pull-up resistance and load capacitance of the SCL and SDA lines, respectively.
Vp indicates the power supply voltage of the pull-up resistance and lo. indicates Vo, guaranteed current.

*2: The maximum tuppar Only has to be met if the device does not extend the "L" width (t.ow) of the SCL signal.

*3: A high-speed mode I°C bus device can be used on a standard mode 1°C bus system as long as the device satisfies the
requirement of "tsupar = 250ns".

*4: For use at over 100 kHz, set the peripheral clockl (CLKP1) to at least 6MHz.
*5: tcker indicates the peripheral clockl (CLKP1) cycle time.

VA G WA

W
tsubar tsusTa
tiow teus
AT 3 W
st |\ \
tHpsTA thooat  thiGH thosTa tsp tsusto

Document Number: 002-04713 Rev.*A Page 49 of 65




-
¥4 CYPRESS

PERFORM

MB96640 Series

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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MB96640 Series

14.6 Low Voltage Detection Function Characteristics

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

- Value ;
Parameter Symbol Conditions Min Typ Max Unit
Voo CILCR:LVL = 0000s 2.70 2.90 3.10 v
\ CILCR:LVL = 0001g 2.79 3.00 3.21 \%
VbL2 CILCR:LVL = 00108 2.98 3.20 3.42 \%
Detected voltage™ Vbis CILCR:LVL = 00115 3.26 3.50 3.74 \Y
VbLa CILCR:LVL = 0100g 3.45 3.70 3.95 \%
Vbis CILCR:LVL = 0111 3.73 4.00 4.27 \%
VbLe CILCR:LVL = 1001g 3.91 4.20 4.49 \%
Power supply voltage i i i
change rate y dv/dt 0.004 +0.004 Vips
. CILCR:LVHYS=0 - - 50 mV
Hysteresis width Vhvs
CILCR:LVHYS=1 80 100 120 mV
Stabilization time TLvDsTAB - - - 75 us
Detection delay time tq - - - 30 us

*1: If the power supply voltage fluctuates within the time less than the detection delay time (tq), 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 (VoLx), be sure to suppress fluctuation of the power supply
voltage within the limits of the change ration of power supply voltage.

Voltage
4
Vce
Detected Voltage dv
dt
Vpx max '/
AN
Vpx Min
Time
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14.7 Flash Memory Write/Erase Characteristics

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

. Value .
Parameter Conditions Min Typ Max Unit Remarks
Large Sector Tas+105°C - 1.6 7.5 S
Sector erase time Small Sector - - 0.4 2.1 S _Includes write time prior to
internal erase.
Security Sector - - 0.31 | 1.65 s
< ° - I i -
Word (16-bit) write Large Sector Ta<+105°C 25 400 us l(;l\(/);rlgggjddmg system-level
time Small Sector - - 25 400 us time.
Chip erase time Ta<+105°C - 1151 | 55.05 |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/us to +0.004V/us) after
the external power falls below the detection voltage (Vpox) ™.

Write/Erase cycles and data hold time

Write/Erase cycles Data hold time
(cycle) (year)
1,000 20 °
10,000 10 7
100,000 57

*1: See "14.6 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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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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