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2. Block Diagram

CKOTO_R, CKOT1, CKOT1_R <——

CKOTXO0, CKOTX1, CKOTX1_R -f——
X0, X1
XO0A, X1A
RSTX
DEBUG I/F N;/II MD—*
16FX Interrupt Flash Clock &
ocb CPU Controller Memory A Mode Controller

-

¢ / i
Y | /
\ 16FX Core Bus (CLKB) |

; # # # # # #

DMA Peripheral Peripheral Voltage
Controller Watchdog Bus Bridge Bus Bridge RAM Boot ROM Regulator
SDAO, SDAL —em=  FC | < t
SCLO, SCL1 ~#w=  2ch - g Vee
_ CAN Vss
AVee — ] e ntert -— RX0 C
N lap| Interface
AVSS —m=| ) 1ch = TXO0
— @
AVRH 8/10-bit ADC [ 2
AVRL=R 5 ach o
AN2 to AN4, ANG to AN8 — s
AN10 to AN12, AN14 to AN28 —m= E
ADTG —

TINO to TIN3 —= 16-bit Reload

O/Tli/g]/esr/e USART [ SINO, SIN1, SIN2, SIN4, SINS, SIN7, SIN5_R, SIN7_R
TOTO to TOT3 ~4—

5ch 6¢ch —® SOTO0, SOT1, SOT2, SOT4, SOT7, SOT5_R, SOT7_R

Y
i
/

= - SCKO, SCK1, SCK2, SCK4, SCK7, SCK5_R, SCK7_R
FRCKO, FRCKO_R ——m={ 1/O Timer 0 5
INO, INO_R, IN1I_R ——#= FRTO S t-a— TTGO, TTG2to TTG4, TTG6, TTG7, TTG12to TTG14
OUTO to OUT3 ~a—| ICU0/1 P PPG | m PPGO, PPGL, PPG3 to PPG7
OUTO R, OUT2 R —a—| OCU 0/1/2/3 S [ | 16¢h (16-bit)/ ' '
- — @ 24ch (8-bity —® PPGO_Rto PPG4_R, PPG8_R to PPG13_R
©
FRCK1 —»| /0 Timer 1. % —® PPG4 Bto PPG11_B, PPG14 B, PPG15 B
ING, IN7 —m= FRT1 |t T
IN4_R, IN5_R, IN7_R — |CU 4/5/6/7 o
OUT6, OUT7 OCU 4/6/7 l-— AINO, AIN1
' latm| QPRC
och ~a— BINO, BIN1
FRCK2 =% /0 Timer 2 ~=— ZINO, ZIN1
FRT2 |
ICU9
Real Ti
External iala eglocIITe WOT, WOT_R
INTO to INT15 —=
Interrupt

— -
INT1_Rto INT7_R 16¢h
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4. Pin Description

MB96640 Series

Pin name Feature Description
ADTG ADC A/D converter trigger input pin
AINNn QPRC Quadrature Position/Revolution Counter Unit n input pin
ANn ADC A/D converter channel n input pin
Avcc Supply Analog circuits power supply pin
AVRH ADC A/D converter high reference voltage input pin
AVRL ADC A/D converter low reference voltage input pin
AVss Supply Analog circuits power supply pin
BINNn QPRC Quadrature Position/Revolution Counter Unit n input pin
C Voltage regulator Internally regulated power supply stabilization capacitor pin
CKOTn Clock Output function Clock Output function n output pin
CKOTn_R Clock Output function Relocated Clock Output function n output pin
CKOTXn Clock Output function Clock Output function n inverted output pin
CKOTXn_R Clock Output function Relocated Clock Output function n inverted output pin
DEBUG I/F OCD On Chip Debugger input/output pin
FRCKn Free-Running Timer Free-Running Timer n input pin
FRCKn_R Free-Running Timer Relocated Free-Running Timer n input pin
INNn ICU Input Capture Unit n input pin
INn_R ICU Relocated Input Capture Unit n input pin
INTn External Interrupt External Interrupt n input pin
INTn_R External Interrupt Relocated External Interrupt n input pin
MD Core Input pin for specifying the operating mode
NMI External Interrupt Non-Maskable Interrupt input pin
OUTn OCU Output Compare Unit n waveform output pin
OouUTn_R OCU Relocated Output Compare Unit n waveform output pin
Pnn_m GPIO General purpose 1/O pin
PPGn PPG Programmable Pulse Generator n output pin (16bit/8bit)
PPGNn_R PPG Relocated Programmable Pulse Generator n output pin (16bit/8bit)
PPGNn_B PPG Programmable Pulse Generator n output pin (16bit/8bit)
RSTX Core Reset input pin
RXn CAN CAN interface n RX input pin
SCKn USART USART n serial clock input/output pin
SCKn_R USART Relocated USART n serial clock input/output pin
SCLn I°c I°C interface n clock I/O input/output pin
SDAN 1’c I°C interface n serial data I/O input/output pin
SINn USART USART n serial data input pin
SINn_R USART Relocated USART n serial data input pin
SOTn USART USART n serial data output pin
SOTn_R USART Relocated USART n serial data output pin
TINN Reload Timer Reload Timer n event input pin
TOTn Reload Timer Reload Timer n output pin
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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

Document Number: 002-04713 Rev.*A
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MB96640 Series

8. RAMSTART Addresses

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

Document Number: 002-04713 Rev.*A
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9. User Rom Memory Map For Flash Devices

MB96F643 MB96F645 MB96F646 MB96F647
CPU mode Flash memory Flash size Flash size Flash size Flash size
address mode address 64.5KB + 32KB 128.5KB + 32KB 256.5KB + 32KB 384.5KB + 32KB
FF:FFFFy 3F:FFFFy
FF:0000, 3F:0000, SA39 - 64KB SA39 - 64KB SA39 - 64KB SA39 - 64KB
FE:FFFFy 3E:FFFFy
FE0000, SE:0000, SA38 - 64KB SA38 - 64KB SA38 - 64KB
FOFFER, SDFFER, SA37 - 64KB SA37 - 64KB
FD:0000, 3D:0000
FC:FFFF, 3CFFFF — Bank A of Flash A
H - H
FC:0000, 3C:0000, SA36 - 64KB SA36 - 64KB
FB:FFFFy 3B:FFFFy
FB:0000y 3B:0000, SA35 - 64KB
FAFFFFy 3AFFFFy
FA:0000 3A:00004 SA34 - 64KB
FO:FFFFy
Reserved
Reserved
Reserved
Reserved
DF:A000y
DF:9FFFy 1F:9FFF,
DF:8000,; 1F:8000, SA4 - 8KB SA4 - 8KB SA4 - 8KB SA4 - 8KB
DRLTEPRy AFTFRRy SA3 - 8KB SA3 - 8KB SA3 - 8KB SA3 - 8KB
DFo9904 170000, Bank B of Flash A
DF:5FFFy 1F:5FFF,
DF:4000,, 1F:4000,, SA2 - 8KB SA2 - 8KB SA2 - 8KB SA2 - 8KB
DF:3FFFy 1F:3FFF,
BF 2000, 1F-2000, SA1 - 8KB SA1 - 8KB SA1 - 8KB SA1 - 8KB
DF:1FFFy 1F:1FFF, _ N i i i .
BF0000, 1F10000, SAS - 512B SAS - 512B* SAS - 512B* SAS - 512B Bank A of Flash A
DE:FFFF,
DE:0000,, Reserved Reserved Reserved Reserved

*: Physical address area of SAS-512B is from DF: 00004 to DF:01FF4.
Others (from DF:02004 to DF:1FFFy) is mirror area of SAS-512B.
Sector SAS contains the ROM configuration block RCBA at CPU address DF: 0000y -DF: 01FF.
SAS cannot be used for E2PROM emulation.
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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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13.3.2 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.

13.3.3 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

13.4 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.

13.5 Power supply pins (V¢/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.

V¢ and Vss pins must be connected to the device from the power supply with lowest possible impedance.
The smoothing capacitor at V¢ 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 V.. and
Vss pins as close as possible to V¢ and Vss pins.

13.6 Crystal oscillator and ceramic resonator circuit

Noise at X0, X1 pins or X0A, X1A pins might cause abnormal operation. It is required to provide bypass capacitors with shortest
possible distance to X0, X1 pins and X0A, X1A pins, crystal oscillator (or ceramic resonator) and ground lines and to the utmost
effort, that the lines of oscillation circuit do not cross the lines of other circuits.

It is highly recommended to provide a printed circuit board art work surrounding X0, X1 pins and X0A, X1A pins with a ground area
for stabilizing the operation.

It is highly recommended to evaluate the quartz/MCU or resonator/MCU system at the quartz or resonator manufacturer, especially
when using low-Q resonators at higher frequencies.

13.7 Turn on sequence of power supply to A/D converter and analog inputs

It is required to turn the A/D converter power supply (AVcc, AVRH, AVRL) and analog inputs (ANn) on after turning the digital power
supply (Vcc) on.

It is also required to turn the digital power off after turning the A/D converter supply and analog inputs off. In this case, AVRH must
not exceed AVcc . Input voltage for ports shared with analog input ports also must not exceed AVcc (turning the analog and digital
power supplies simultaneously on or off is acceptable).
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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.

Document Number: 002-04713 Rev.*A
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Parameter Symbol Pin Conditions Value Unit Remarks
y name Min Typ Max
PLL Sleep mode with . 8.5 i mA Ta=+25°C
CLKS1/2 = CLKP1/2 =
lcespLL 32MHz - - 14 mA Ta=+105°C
(CLKRC and CLKSC
stopped) ; ; 155 | mA | Ta=+125°C
Main Sleep mode with - 1 - mA Ta=+25°C
CLKS1/2 = CLKP1/2 =
4MHz, _ .
lccsmain SMCR:LPMSS = 0 - - 45 mA Ta=+105°C
(CLKPLL, CLKRC and
CLKSC stopped) - - 6 mA Ta=+125°C
RC Sleep mode with - 0.6 - mA Ta=+25°C
Power supply CLKS1/2 = CLKP1/2 =
. CLKRC = 2MHz, _ .
ﬁ:g(rjinst*in Sleep | lccsreH Vce SMCR.LPMSS = 0 - - 3.8 mA Ta =+105°C
(CLKMC, CLKPLL and
CLKSC stopped) - - 5.3 mA Ta=+125°C
RC Sleep mode with i 0.07 . mA Ta=+25°C
CLKS1/2 = CLKP1/2 =
lcesreL CLKRC = 100kHz - - 2.8 mA Ta=+105°C
(CLKMC, CLKPLL and
CLKSC stopped) - - 43 MA | Ta=+125°C
Sub Sleep mode with ) 0.04 ) mA Ta=+25°C
CLKS1/2 = CLKP1/2 =
lccssu 32kHz, - - 2.5 mA Ta=+105°C
(CLKMC, CLKPLL and
CLKRC stopped) ) ) 4 mA T = +125°C
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Parameter Symbol nzirge Conditions Min ¥3||Oue Max Unit Remarks

- 1800 2250 JIVAN Ta=+25°C

PLL Timer mode with
lceTpLL CLKPLL = 32MHz (CLKRC and - - 3220 pA Ta=+105°C
CLKSC stopped)

- - 4025 | pA Ta=+125°C

Main Timer mode with - 285 330 pA Ta=+25°C
CLKMC = 4MHz,
lccTmAIN SMCR:LPMSS =0 - - 1195 A Ta = +105°C
(CLKPLL, CLKRC and CLKSC
stopped) - - 2165 pA Ta=+125°C
RC Timer mode with - 160 215 pA Ta=+25°C
Power supply CLKRC = 2MHz,
currentin | locTrer Vce SMCR:LPMSS =0 - - 1095 pA Ta =+105°C
Timer modes™ (CLKPLL, CLKMC and CLKSC
stopped) - - 2075 pA Ta=+125°C
RC Timer mode with i 35 75 HA Ta=+25°C
CLKRC = 100kHz _ o
lectrer (CLKPLL, CLKMC and CLKSC | - 905 |wA | Ta=+105°C
stopped) . . 1880 |pA | Ta=+125°C
Sub Timer mode with - 25 65 pA | Ta=+25°C
CLKSC = 32kHz B .
lectsus (CLKMC, CLKPLL and CLKRC i i 885 nA Ta=+105°C
stopped) - - 1850 | pA | Ta=+125°C
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14.4.3 Built-in RC Oscillation Characteristics
(Vcc = AVee = 2.7V 10 5.5V, Vss = AVgs = 0V, Ta = - 40°C to + 125°C)

Value .
Parameter Symbol - Unit Remarks
Min Typ Max

50 100 200 KHz Whgn using slow frequency of RC
Clock frequency f oscillator
RC T

1 5 4 MHz Wh(_en using fast frequency of RC

oscillator

When using slow frequency of RC
80 160 320 us oscillator

(16 RC clock cycles)
When using fast frequency of RC

RC clock stabilization

time tresTAB
64 128 256 us oscillator
(256 RC clock cycles)
14.4.4 Internal Clock Timing
(Vcc = AVcc =2.7V to 55V, VSS = AVSS = OV, TA =- 40°C to + 125°C)
Value )
Parameter Symbol - Unit
Min Max
Internal System clock frequency )
(CLKS1 and CLKS2) feuksy, Torksz 54 MHz
Internal CPU clock frequency (CLKB), f f ) 32 MHz
Internal peripheral clock frequency (CLKP1) CLKE: "CLKPL
Internal peripheral clock frequency (CLKP2) foLke2 - 32 MHz
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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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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
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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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14.5.2 Accuracy and Setting of the A/D Converter Sampling Time
If the external impedance is too high or the sampling time too short, the analog voltage charged to the internal sample and hold

capacitor is insufficient, adversely affecting the A/D conversion precision.

To satisfy the A/D conversion precision, a sufficient sampling time must be selected. The required sampling time (Tsamp) depends
on the external driving impedance Rex, the board capacitance of the A/D converter input pin Cextand the AVcc voltage level. The
following replacement model can be used for the calculation:

MCU
Analog

input
ext \ I:QVIN
source O—A\N/\, j_ . O/O W\/f Comparator
C

C
; ext $ ; VIN
Sampling switch

(During sampling:ON)

[N}

Rext: External driving impedance

Cext: Capacitance of PCB at A/D converter input

Cvin: Analog input capacity (1/0, analog switch and ADC are contained)
Rvin: Analog input impedance (I/O, analog switch and ADC are contained)

The following approximation formula for the replacement model above can be used:
Tsamp = 7.62 x (Rext X Cext + (Rext + Rvin) x Cuiny
* Do not select a sampling time below the absolute minimum permitted value.
(0.5us for 4.5V < AVee £ 5.5V, 1.2ps for 2.7V < AVce < 4.5V)
« If the sampling time cannot be sufficient, connect a capacitor of about 0.1uF to the analog input pin.
+ A big external driving impedance also adversely affects the A/D conversion precision due to the pin input leakage current IIL

(static current before the sampling switch) or the analog input leakage current IAIN (total leakage current of pin input and
comparator during sampling). The effect of the pin input leakage current IIL cannot be compensated by an external capacitor.

* The accuracy gets worse as |[AVRH - AVRL| becomes smaller.
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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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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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17.Package Dimension

MB96640 Series

100-pin plastic LQFP

(FPT-100P-M20)

Lead pitch

0.50 mm

Package width x
package length

14.0 mm x 14.0 mm

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm Max
Weight 0.65¢9
(Re?eorz?]ce) P-LFQFP100-14x14-0.50

100-pin plastic LQFP
(FPT-100P-M20)

16.0020.20(.630+.008)SQ

*14.00+0.10(.551+.004)SQ

®
AR ARAAAARAARARARR

&
il

0.50(.020) H 0.20£0.05

WEEEEEERREREERELEELEL

ibH
©)

" (.008+.002) &

© 2005 -2010 FUJITSU SEMICONDUCTOR LIMITED F100031S-c-3-5

Note 1) * : These dimensions do not include resin protrusion.
Note 2) Pins width and pins thickness include plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.

1.502030 (.059 00

+uoa)

|

|

|

|

|

|

I (Mounting height) 0.10+0.10 |

I (.004+.004)!

} (Stand off) |

| 0°~8° :

[ 0.50+0.20

I (.020+.008) ' 1

| 0.60£0.15 !
0.145:0.055 | (024x006) ]
(.006+.002)

Dimensions in mm (inches).
Note: The values in parentheses are reference values
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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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