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MB95410H/470H Series
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5. Pin Assignment
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MB95410H/470H Series

7. Pin Description (MB95470H Series)

Pin no. Pin name 1/O circuit type* Function
1 AVee — A/D converter power supply pin
P07 General-purpose I/O port
INTO7 External interrupt input pin
2 ANO7 S A/D analog input pin
SEG22 LCDC SEG output pin
P06 General-purpose 1/O port
3 INTO6 s External interrupt input pin
ANO06 A/D analog input pin
SEG23 LCDC SEG output pin
P05 General-purpose I/O port
INTO5 External interrupt input pin
4 ANO05 S A/D analog input pin
SEG24 LCDC SEG output pin
UCK1 UART/SIO ch. 1 clock I/O pin
P04 General-purpose 1/0 port
INTO4 External interrupt input pin
5 ANO4 \% A/D analog input pin
SEG25 LCDC SEG output pin
U UART/SIO ch. 1 data input pin
P03 General-purpose I/O port
INTO3 External interrupt input pin
6 ANO03 S A/D analog input pin
SEG26 LCDC SEG output pin
uo1 UART/SIO ch. 1 data output pin
P02 General-purpose I/O port
INTO2 External interrupt input pin
7 ANO02 S A/D analog input pin
SEG27 LCDC SEG output pin
UCK2 UART/SIO ch. 2 clock I/O pin
P01 General-purpose |/O port
INTO1 External interrupt input pin
ANO1 A/D analog input pin
® SEG28 v LCDC SEG output pin
TOO00 8/16-bit composite timer ch. 0 output pin
ul2 UART/SIO ch. 2 data input pin
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MB95410H/470H Series

Type Circuit Remarks
LP Standby control
° AY; Hysteresis input N-ch open fjrain output
D E Hysteresis input
|— Digital output
N-ch
%R Pull-up control
P-ch
|:|—‘ p-ch A1 Digital output CMOS output
- Hysteresis input
} Digital output
© N-ch 1gfta ot CMOS input
Pull-up control available
Standby control
"'@ Hysteresis input
) CMOS input
R Pull-up control
P-ch o CMOS output
H ] P-ch (1 Digital output Hysteresis input
| Digital output Pull-up control available
N-ch
Standby control
L@ Hysteresis input
Standby control
CMOS input
N-ch open drain output
| CMOS input
Hysteresis input Hysteresis input
|— Digital output
N-ch
%R Pull-up control
P-ch
|:| P-ch A Digital output CMOS output
J I Digital output Hysteresis input

Analog input

A/D control
Standby control

Hysteresis input

Analog input
Pull-up control available
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gg CYPRESS MB95410H/470H Series

9. Notes on Device Handling

Preventing latch-ups
When using the device, ensure that the voltage applied does not exceed the maximum voltage rating.

In a CMOS IC, if a voltage higher than V¢ or a voltage lower than Vgg is applied to an input/output pin that is neither a
medium-withstand voltage pin nor a high-withstand voltage pin, or if a voltage out of the rating range of power supply voltage mentioned
in "17.1 Absolute Maximum Ratings" of “17. Electrical Characteristics” is applied to the V¢ pin or the Vgg pin, a latch-up may occur.

When a latch-up occurs, power supply current increases significantly, which may cause a component to be thermally destroyed.

Stabilizing supply voltage
Supply voltage must be stabilized.

A malfunction may occur when power supply voltage fluctuates rapidly even though the fluctuation is within the guaranteed operating
range of the V¢ power supply voltage.

As a rule of voltage stabilization, suppress voltage fluctuation so that the fluctuation in V¢ ripple (p-p value) at the commercial
frequency (50 Hz/60 Hz) does not exceed 10% of the standard V¢ value, and the transient fluctuation rate does not exceed 0.1 V/ms

at a momentary fluctuation such as switching the power supply.

Notes on using the external clock

When an external clock is used, oscillation stabilization wait time is required for power-on reset, wake-up from subclock mode or stop
mode.

10. Pin Connection

Treatment of unused input pins

If an unused input pin is left unconnected, a component may be permanently damaged due to malfunctions or latch-ups. Always pull
up or pull down an unused input pin through a resistor of at least 2 kQ. Set an unused input/output pin to the output state and leave
it unconnected, or set it to the input state and treat it the same as an unused input pin. If there is an unused output pin, leave it
unconnected.

Power supply pins

To reduce unnecessary electro-magnetic emission, prevent malfunctions of strobe signals due to an increase in the ground level, and
conform to the total output current standard, always connect the V¢ pin and the Vgg pin to the power supply and ground outside the
device. In addition, connect the current supply source to the V¢ pin and the Vgg pin with low impedance.

It is also advisable to connect a ceramic capacitor of approximately 0.1 uF as a bypass capacitor between the V¢ pin and the Vgg
pin at a location close to this device.

DBG pin
Connect the DBG pin directly to an external pull-up resistor.

To prevent the device from unintentionally entering the debug mode due to noise, minimize the distance between the DBG pin and
the V¢ or Vgg pin when designing the layout of the printed circuit board.

The DBG pin should not stay at “L” level after power-on until the reset output is released.

RST pin
Connect the RST pin directly to an external pull-up resistor.

To prevent the device from unintentionally entering the reset mode due to noise, minimize the distance between the RST pin and the
Ve or Vgg pin when designing the layout of the printed circuit board.

The PF2/RST pin functions as the reset input/output pin after power-on. In addition, the reset output function of the PF2/RST pin can
be enabled by the RSTOE bit in the SYSC register, and the reset input function or the general purpose 1/O function can be selected
by the RSTEN bit in the SYSC register.

Analog power supply

Always set the same potential to AV and V¢ pins. When V¢ is larger than AV, the current may flow through the ANOO to ANO7
pins.
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12. Block Diagram (MB95470H Series)

F2MC-8FX CPU
PF2"/RST 4—» ‘—’{ Reset with LVD P—’ Flash with security function
(60/36/20 Kbyte)
PF1/X1"2 4—p [—
PFO/X02<4—» [« Ogcilator CR le—»] RAM (2032/1008/496 bytes) |
PG2/X1A™2 4—»| la—p circuit oscillator
PG1/X0A™ 4—Pp{ [ <—>{ Interrupt controller l
v
[ Clock control Ja—> =  le—Po1/7000
C a—>| [4—»(8/16-bit composite timer ch. 0F— 4—»P13/TO01
l Watch counter }4—» f— [«—»P14/ECO
P12"1/DBG 4| On-chip debu: [— {«—» P0O0/ANOO to PO7/ANO7
«’{ d 9 k_’ («—»  8/10-bit A/D converter
1! le—  le—>P13/ADTG
l Wild register }4—»
4 COM: 8 COM:
POO/INTO0 to PO7/INTO7 «—{ —b{ External interrupt }d—b [«—»P90/V4 to P93/V1 P90/V4 to P93/V1
(4—» PAO/COMO to PA3/COM3 PA0/COMO to PA7/COM7
P14/UCKO «4—{ [ § («—» PBO/SEG00, PB1/SEG01 PBO/SEG00, PB1/SEGO01
P11/UO0 «—» [— UART/SIO ch. 0 [—> = LCDC «—»PCO/SEGO02 to PC3/SEG05 PCO/SEG02 to PC3/SEG05
T la—>| (a—>
P10/U10 «—> —> :,C-, (4 COM or 8 COM) le—> P60/SEGO6 to P67/SEG13 P60/SEGO6 to P67/SEG13
c («—»PEO/SEG14 to PE7/SEG21 PEO/SEG14 to PE7/SEG21
PO5/UCK1 4—| [ - («—» P07/SEG22 to POO/SEG29 P07/SEG22 to P02/SEG27
P03/UO1T 4—» [— UART/SIO ch. 1 [— [«—»P16/SEG30, P15/SEG31
P04/UI1 «4—| —>
L 3
P02/UCK2 4—| [ | |
P0O0/UO2 4— le— UART/SIO ch. 2 l—p I ] ] +—] la—»P14/TI0
[— 16-bit reload timer
PO1/UI2 «— —> | > [«—»P10/TO0
| |
| |
P20/PPGO00 4—| [— . > («—»PE5/TO11
8/16-bit PPG ch. 0 le—>| I ) o [
P21/PPGO1 4—» — (4—{8/16-bit composite timer ch. 1 — «—»PE6/TO10
| [ re—» PE7/EC1
P16/PPG104—»  la—] ‘ :
8/16-bit PPG ch. 1 [ - - - ---- - -~ -
P15/PPG11 4—| [—
(— («—»P20/CMPN
P22'1/SCL 4| [— G [ Voltage comparator [— [4—» P21/CMPP
P23"/SDA 4—» — —> (4—»P17/CMPO
Port }4—» 4—»{ Port
Ve —» *1: PF2, P12, P22 and P23 are N-ch open drain pins.
Vss —» *2: Software option
*3: 8/16-bit composite timer ch. 1 and 16-bit reload timer can be used as an event counter
when the event counter operating mode is enabled.

Document Number: 002-07475 Rev. *A

Page 31 of 85



MB95410H/470H Series

The memory space of the MB95410H/470H Series is 64 Kbyte in size, and consists of an I/O area, a data area, and a program area.
The memory space includes areas intended for specific purposes such as general-purpose registers and a vector table. The memory
maps of the MB95410H/470H Series are shown below.

Memory Maps
MB95F414H/F414K MB95F416H/F416K MB95F418H/F418K
MB95F474H/F474K MB95F476H/F476K MB95F478H/F478K
0000+ 0000+ 0000+
1/0 area I/O area 1/0 area
gggg: Access prohibited gggg: Access prohibited gggg: Access prohibited
0100w RAM 496 bytes 0100k RAM 1008 bytes 01004 RAM 2032 bytes
Registers Registers Registers
0200H 02001 02001
0280+
. 0480+
Access prohibited .
Access prohibited 0880H —
Access prohibited

OF80x OF80x OF80H

Extended I/O area Extended I/O area Extended /O area
1000+ 1000+ 1000+
20004 Flash 4 Kbyte 2000m Flash 4 Kbyte

Vacant
Vacant
7FFF Flash 60 Kbyte
BFFFu Flash 32 Kbyte
Flash 16 Kbyte

FFFFn FFFFw FFFFn
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%; CYPRESS MB95410H/470H Series

14. 1/0 Map (MB95410H Series)

Address abll?)(:g\i/?;(teign Register name R/W Initial value
0000y PDRO Port 0 data register R/W 00000000g
00014 DDRO Port O direction register R/W 00000000g
0002y PDR1 Port 1 data register R/W 00000000g
00034 DDR1 Port 1 direction register R/W 00000000g
00044 — (Disabled) — —
00054 WATR Oscillation stabilization wait time setting register R/W 11111111
00064 PLLC PLL control register R/W 00000000g
0007y SYCC System clock control register R/W | XXXXXX11g
00084 STBC Standby control register R/W 00000XXXg
0009y RSRR Reset source register R/W | 000XXXXXg
000AH TBTC Time-base timer control register R/W 00000000g
000BK{ WPCR Watch prescaler control register R/W 00000000g
000CH WDTC Watchdog timer control register R/W 00000000g
000Dy SYCC2 System clock control register 2 R/W XX100011g
000ER PDR2 Port 2 data register R/W 00000000g
000F 4 DDR2 Port 2 direction register R/W 00000000g
%%113:' — (Disabled) — —
0012y PDR4 Port 4 data register R/W 00000000
00134 DDR4 Port 4 direction register R/W 00000000g
00144 PDR5 Port 5 data register R/W 00000000g
0015y DDR5 Port 5 direction register R/W 00000000
00164 PDR6 Port 6 data register R/W 00000000g
0017y DDRG6 Port 6 direction register R/W 00000000g

08(1?5,:0 - (Disabled) — —
001CH PDR9 Port 9 data register R/W 00000000g
001Dy DDR9 Port 9 direction register R/W 00000000
001ER PDRA Port A data register R/W 00000000g
001F4 DDRA Port A direction register R/W 00000000g
0020y PDRB Port B data register R/W 00000000
00214 DDRB Port B direction register R/W 00000000g
0022y PDRC Port C data register R/W 00000000g
00234 DDRC Port C direction register R/W 00000000g
%%Z;g*H' — (Disabled) — —

(Continued)
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=2 CYPRESS MB95410H/470H Series

Address ab%?g\i/?;?ircm Register name R/W | Initial value
002Dy PUL1 Port 1 pull-up register R/W 00000000g
002Ey PUL2 Port 2 pull-up register R/W 00000000g

ogggZHto — (Disabled) — —
00354 PULG Port G pull-up register R/W 00000000g
0036y TO1CR1 8/16-bit composite timer 01 status control register 1 R/W 00000000g
00374 TOOCR1 8/16-bit composite timer 00 status control register 1 R/W 00000000g
0038y T11CR1 8/16-bit composite timer 11 status control register 1 R/W 00000000g
0039y T10CR1 8/16-bit composite timer 10 status control register 1 R/W 00000000g
003AH PCO1 8/16-bit PPG01 control register R/W 00000000g
003By PCO00 8/16-bit PPG00 control register R/W 00000000g
003Ch PC11 8/16-bit PPG11 control register R/W 00000000
003Dy PC10 8/16-bit PPG10 control register R/W 00000000g
003EH TMCSRHO 16-bit reload timer control status register upper R/W 00000000g
003Fy TMCSRLO 16-bit reload timer control status register lower R/W 00000000

Oggngto — (Disabled) — —
0048y EIC00 External interrupt circuit control register ch. 0/ch. 1 R/W 000000005
0049y EIC10 External interrupt circuit control register ch. 2/ch. 3 R/W 00000000g
004Ay EIC20 External interrupt circuit control register ch. 4/ch. 5 R/W 00000000g
004By EIC30 External interrupt circuit control register ch. 6/ch. 7 R/W 000000005

ogng;o — (Disabled) — —
004Fy LCDCC2 LCDC control register 2 R/W 00010100g
00504 CMRO Voltage comparator control register R/W 000X0001g

ogggg:'o — (Disabled) — —
00564 SMC10 UART/SIO serial mode control register 1 ch. 0 R/W 00000000g
0057y SMC20 UART/SIO serial mode control register 2 ch. 0 R/W 00100000g
0058y SSRO UART/SIO serial status register ch. 0 R/W 00000001
00594 TDRO UART/SIO serial output data register ch. 0 R/W 000000005
005AH RDRO UART/SIO serial input data register ch. 0 R 00000000g
005By SMC11 UART/SIO serial mode control register 1 ch. 1 R/W 00000000g
005CH SMC21 UART/SIO serial mode control register 2 ch. 1 R/W 00100000g
005Dy SSR1 UART/SIO serial status register ch. 1 R/W 00000001g
005EH TDR1 UART/SIO serial output data register ch. 1 R/W 00000000g
(Continued)
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MB95410H/470H Series

Register

Address abbreviation Register name R/W | Initial value
OFACH PSSR2 UART/SIO dedicated baud rate generator prescaler select register ch. 2 R/W 00000000g
OFADy BRSR2 UART/SIO dedicated baud rate generator baud rate setting register ch. 2 | R/W 00000000g
OFAEy — (Disabled) — —
OFAF4 AIDRL A/D input disable register (lower) R/W 00000000g
OFBOy LCDCC1 LCDC control register 1 R/W 00000000g
OFB1y — (Disabled) — —
OFB24 LCDCE1 LCDC enable register 1 R/W 001111005
OFB3y LCDCE2 LCDC enable register 2 R/W 00000000g
OFB4y LCDCES3 LCDC enable register 3 R/W 00000000g
OFB54 LCDCE4 LCDC enable register 4 R/W 00000000g
OFB6y LCDCES LCDC enable register 5 R/W 00000000g
OFB7y LCDCEG6 LCDC enable register 6 R/W 00000000g
OFB8H — (Disabled) — —
OFB9y LCDCB1 LCDC blinking setting register 1 R/W 00000000g
OFBAL LCDCB2 LCDC blinking setting register 2 R/W 00000000g
%FF%%: — (Disabled) — —

OEEBQ:’ LCDRAM  |LCDC display RAM (28 bytes) RW | 00000000g

OSEET:’ — (Disabled) — —
OFE24 EVCR Event counter control register R/W 00000000g
OFE3y WCDR Watch counter data register R/W 00111111
OFE4y CRTH Main CR clock trimming register (upper) R/W | OXXXXXXXg
OFES5y CRTL Main CR clock trimming register (lower) R/W |  00XXXXXXg
%,F:EEE;':; — (Disabled) — —
OFE8H SYSC System configuration register R/W 11000011
OFE9y CMCR Clock monitoring control register R/W XX000000g
OFEAL CMDR Clock monitoring data register R 00000000g
OFEB{ WDTH Watchdog timer selection ID register (upper) R XXXXXXXXg
OFECH WDTL Watchdog timer selection ID register (lower) R XXXXXXXXg

(Continued)
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MB95410H/470H Series

17.3 DC Characteristics

(Voo = 5.0 V £10%, Vgg = 0.0 V, To = -40°C to +85°C)

Parameter

Pin name

Condition

Value

Unit Remarks

Min

Typ

Max

"H" level input
voltage

P01, P04, P10,
P22, P23

*1

0.7 Ve

When CMOS input
level (hysteresis
input) is selected

VCC +0.3 \%

Vius

P00 to P07, P10 to
P17,

P20 to P23, P40 to
P432 .

P50 to P53°2, P60
to P67,

P90 to P93, P94 2,
PAO to PA7,

PBO, PB1,

PB2 to PB4"2,
PCO to PC3,

PC4 to PC7'2,
PEO to PE7,

PFO, PF1, PG1,
PG2

*1

0.8 Ve

Vec+0.3 | V| Hysteresis input

Vium

PF2

Ve +0.3 | V| Hysteresis input

“L” level input
voltage

P01, P04, P10,
P22, P23

*1

Vgg - 0.3

When CMOS input
level (hysteresis
input) is selected

03Vee | V

ViLs

P00 to P07, P10 to
P17,

P20 to P23, P40 to
P432,

P50 to P532, P60
to P67,

P90 to P93, P94"2,

PAO to PA7,
PBO, PB1, _
PB2 to PB4°2,
PCO to PC3,
PC4 to PC7'2,
PEO to PE7,
PFO, PF1, PG1,
PG2

*1

Vgg - 0.3

0.2Vee V | Hysteresis input

ViLm

PF2

Vgs - 0.3

0.3 Ve V | Hysteresis input

Open-drain
output
application
voltage

P12, P22, P23,
PF2

Vgs - 0.3

VSS +5.5 V

“H” level
output voltage

VoH1

Output pins other
than P12, P22,
P23, PF2

lOH =-4 mA

Voo - 0.5
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MB95410H/470H Series

17.4 AC Characteristics
17.4.1 Clock Timing

(Vo =24V 1055V, Vgg = 0.0V, Ty = -40°C to +85°C)

Val
Parameter | Symbol | Pin name | Condition - aue Unit Remarks
Min Typ Max
X0, X1 . 1 . 16.25 | MHz |WVhen the main oscillation circuit is
used
X0 X1: open 1 — 12 MHz |When the main external clock is
Fen * 1 — 325 | MHz |used
X0 X1 — 3 — 8.13 MHz |[Main PLL multiplied by 2
’ — 3 — 6.5 MHz |Main PLL multiplied by 2.5
— 3 — 4.06 MHz |Main PLL multiplied by 4
12.25 125 12.75 | MHz
98 10 102 MHz |Operating conditions:
— — z 1 The main CR clock is used.
Clock 7.84 8 8.16 MHz . TA =_-10°C to +85°C
frequency . 0.98 1 1.02 | MHz
CRH 121875 | 125 [ 12.8125 | MHz
9.75 10 10.25 MHz |Operating conditions:
— — 1. The main CR clock is used.
7.8 8 8.2 MHz . TA = -40°C to —10°C
0.975 1 1.025 | MHz
. 32768 . kHz \S\éf;zn the sub-oscillation circuit is
F X0A, X1A — -
cL When the sub-external clock is
— 32.768 — kHz
used
FcrL — — 50 100 200 kHz |When the sub-CR clock is used
X0, X1 . 615 . 1000 ns \é\él;zn the main oscillation circuit is
Clock cycle theve  [xo X1: open 834 — 1000 ns
time X0, X : p* 30:8 — 1000 - When the external clock is used
tleyr  |XO0A, X1A — — 30.5 — ps |When the subclock is used
twny X0 X1: open 33.4 — — ns )
Input clock twit X0, X1 * 12.4 — — ns :/r:/hzn tthe (ta.xtert?al Icc:’Iock Is used,
ulse width e duty ratio should range
P tWH2  |x0A _ _ 15.2 _ us |between 40% and 60%.
twi2
Inputclockrise t X0 X1: open — — 5 ns
time and fall tCR . When the external clock is used
time cF X0, X1 — — 5 ns
CR oscillation | tcrRHWK — — — — 80 Ms |When the main CR clock is used
start time toRLWK — — — — 10 ps |When the sub-CR clock is used

*: The external clock signal is input to X0 and the inverted external clock signal to X1.
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(Vss = 0.0V, Ty = -40°C to +85°C)

17.4.4 Power-on Reset
Value
Parameter Symbol Condition Unit Remarks
Min Max
Power supply rising time tr — — 50 ms
Power supply cutoff time torr — 1 — ms | Wait time until power-on

Vee

Note: A sudden change of power supply voltage may activate the power-on reset function. When changing the power supply voltage
during the operation, set the slope of rising to a value below within 30 mV/ms as shown below.

Vece
Set the slope of rising to
a value below 30 mV/ms.
23V 0
Hold condition in stop mode
Vss
17.4.5 Peripheral Input Timing
(Ve =5.0V £10%, Vgs = 0.0V, Ty =-40°C to +85°C)
Value
Parameter Symbol Pin name Unit
Min Max
Peripheral input “H” pulse width 1! 2t * — ns
i PP LM 1INTOO to INTO7, ECO, EC1, ADTG MCLK
Peripheral input “L” pulse width YL 2 tyek” — ns

*.

See “17.4.2. Source Clock/Machine Clock” for tyc k-

INTOO to INTO7,
ECO, EC1, ADTG
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17.4.7 Low-voltage Detection

(Vss = 0.0V, Ty = -40°C to +85°C)

Value
Parameter Symbol Unit Remarks
Min Typ Max
Release voltage VpL+ 2.52 2.7 2.88 V | At power supply rise
Detection voltage VpL- 242 26 278 V | At power supply fall
Hysteresis width Vuys 70 100 — mV
Power supply start voltage Vot — — 23 \Y,
Power supply end voltage Von 4.9 — — \%
E)r?]\ger supply voltage change t 3000 . o us Slope of power supply that the reset release
. . o :
(at power supply rise) signal generates within the rating (Vp+)
E)r?]\ger supply voltage change & 300 - o us Slope of power supply that the reset detection
(at power supply fall) signal generates within the rating (Vp,.)
Reset release delay time t41 — — 300 us
Reset detection delay time tao — — 20 ps
VOFI _________________________
Vot F————-——-—-——-——=-2\"~—~~——-——-——-———-——-——--—
|
|
|
e time
I .
tr
—
VDL+
VHYS
VDLV

Internal reset signal
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17.5 A/D Converter
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MB95410H/470H Series

17.5.1 A/D Converter Electrical Characteristics

(AVCC = VCC =40Vto5.5 V, AVSS = VSS =0.0 V, TA =-40°C to +85°C)

Value
Parameter Symbol Unit Remarks
Min Typ Max
Resolution — — 10 bit
Total error -3 — +3 LSB
Linearity error -2.5 — +2.5 LSB
Differential linear error -1.9 — +1.9 LSB
Zero transition voltage Vor |AVgs—1.5LSB |AVgg+0.5LSB |AVgg+2.5LSB \Y
Full-scale transition Vest |AVoc-45LSB  |AVee—2LSB  |AVgg+0.5LSB | V
voltage
0.9 — 16500 Ms |45V < Ve <55V
Compare time —
1.8 — 16500 Hs 4.0V < Ve <45V
4.5V < Voo < 5.5V, with
0.6 — 0 us |external impedance
<54 kQ
Sampling time —
4.0V < Ve <4.5V, with
1.2 — 0 us |external impedance
<24 kQ
Analog input current AN -0.3 — +0.3 MA
Analog input voltage VaIN AVgg — AV \Y

Document Number: 002-07475 Rev. *A
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17.5.2 Notes on Using the A/D Converter

External impedance of analog input and its sampling time

The A/D converter has a sample and hold circuit. If the external impedance is too high to keep sufficient sampling time, the analog
voltage charged to the capacitor of the internal sample and hold circuit is insufficient, adversely affecting A/D conversion precision.
Therefore, to satisfy the A/D conversion precision standard, considering the relationship between the external impedance and
minimum sampling time, either adjust the register value and operating frequency or decrease the external impedance so that the
sampling time is longer than the minimum value. In addition, if sufficient sampling time cannot be secured, connect a capacitor of
about 0.1 pF to the analog input pin.

Analog input equivalent circuit
Analog input W Comparator

\ o3
During sampling: ON

Vce R C
45V <Vec<55V 1.95 kQ (Max) 17 pF (Max)
40V<Vcc<d5V 8.98 kQ (Max) 17 pF (Max)

Note: The values are reference values.

Relationship between external impedance and minimum sampling time

[External impedance = 0 kQ to 100 kQ] [External impedance = 0 kQ to 20 kQ]
100 20
— [ 7 — 7
c 20 7 c 18
4 [ Y X 7/
— g0 — 16 7
(0] I e [0
Q 70 (&) 14 -
C L s C
(R a S 12— 4
3 I (Voo24.5V) 7]~ 3 (Vec24.5 V) L7
50 10
g . - (Vec24.0V) | g , (Veo=4.0V)
j— L - - 7
S = g T o ;
O 20 r o 4
= . = ’
w1 7 | 2 y
0 0
0 2 4 6 8 10 12 14 0 1 2 3 4
Minimum sampling time [us] Minimum sampling time [us]

A/D conversion error
As |Vcc—Vgs| decreases, the A/D conversion error increases proportionately.
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17.6 Flash Memory Program/Erase Characteristics
Value
Parameter Unit Remarks
Min Typ Max
Sector erase time . 0.2 0.5*2 s The time of writing 00y prior to erasure is
(2 Kbyte sector) ) ’ excluded.
Sector erase time . 0.5 7 5+2 s The time of writing 00y prior to erasure is
(16 Kbyte sector) ) ) excluded.
Byte writing time — 21 6100*2 pus | System-level overhead is excluded.
Program/erase cycle 100000 — — cycle
Power supply voltage at 3.0 - 55 v
program/erase ' ’
Flash memory data retention time 20*3 — — year |Average Tp =+85°C

*1: Tp = +25°C, Ve = 5.0 V, 100000 cycles

*2: Tp = +85°C, V¢ = 3.0V, 100000 cycles
*3: This value is converted from the result of a technology reliability assessment. (The value is converted from the result of a high
temperature accelerated test using the Arrhenius equation with the average temperature being +85°C).
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Input voltage characteristics

ViHi - Vec and Vi - Ve ViHs - Vec and Vi s - Voo
T = +25°C T = +25°C
° | ° |
----- — VI s == VIHS
------ Viul ====== Vs
4 4
-/‘
s 3 1z > 3 Pra
= K 3 P
> e > o
z .‘/” E Lt o"-
> 2 ‘/‘l;'l‘ > 2 - —”¢"
- "/ /.-—
’ g
1 "’ 1 4&'—
7 ,»’
0 0
2 3 4 5 6 7 2 3 4 5 6 7
Veel[V] Veel[V]
Vium - Vec and Vg - Vee
T = +25°C
5
----- — VIHM
------ Vim
4
s 3
=
2
= V-
s Rl
> 2 oL L
.'/‘l e -
= -~
e
1 s
0
2 3 4 5 6 7
Vee[V]
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64-pin plastic LQFP Lead pitch 0.50 mm

Package width x

10.00 mm x 10.00 mm
package length

Lead shape Gullwing
Legd bgnd Normal bend
direction
Sealing method Plastic mold
Mounting height 1.70 mm MAX
(FPT-64P-M38) Weight 0329
64-pin plastic LQFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-64P-M38) Note 2) Pins width and pins thickness include plating thickness.

Note 3) Pins width do not include tie bar cutting remainder.

12.00+£0.20(.472+.008)SQ

*10.00+0.10(.394+.004)SQ 0.145+0.055
@ (.006+.002)

' Details of "A'part |
i —— @ | I
—— o —) | 020 |
= = [~]0.08(.003) | 7(1623 "(%é;) (Mounting height) |
i ——— } Y ) |
T —— | 0.25(.010 !
T T | ( ) |
= = . |
= = =
= INDEX — ; 0.50=0.20 0.10£0.10 }

—— o | (.020+.008) (.004+.004)
— C)ﬁ Q (") } 0.6020.15 (Stand off) }
| (.024+.006) [
W EEECEEEEREEE L = |

| a
0.50(.020) 0.22+0.05
— (,009.002) 10.08(.003) @
Dimensions in mm (inches).
© 2010 FUJITSU SEMICONDUCTOR LIMITED F64038S-c-1-2 Note: The values in parentheses are reference values.

(Continued)
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22. Major Changes
Spansion Publication Number: DS702-00004-1v0-E

Page Section Details
1 . Changed the family name.
F2MC-8FX — New 8FX
Changed the values of the following power supply current param-
49 to 51 Electrical Charaqtgristics eters:
3. DC Characteristics lce. lecs: lecLs lects: leet leempLL: lcemer: lecscr: leets: loch las

v, Ivp-

Electrical Characteristics
52 4. AC Characteristics
(1) Clock Timing

Electrical Characteristics
64 4. AC Characteristics
(8) ¢ Timing

7110 76 | Sample Characteristics

Changed the values of the clock frequency (Fcrp)-

Changed the settings related to the machine clock shown in *2.

Added “Sample Characteristics”.

NOTE: Please see “Document History” about later revised information.
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Document History

Document Title: MB95410H/470H Series New 8FX 8-bit Microcontrollers
Document Number: 002-07475
Revision ECN glzlagn;; Subg1aits:ion Description of Change
> - AKIH 05/17/2011 | Migrated to Cypress and assigned document number 002-07475
No change to document contents or format
*A 5198834 AKIH 04/04/2016 |Updated to Cypress format.
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