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& CYPRESS MB95810K Series

9. Pin Connection

* Treatment of unused 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 kQ2. 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 Vcc pin and the Vss pin to the
power supply and ground outside the device. In addition, connect the current supply source to the Vcc pin and the
Vss pin with low impedance.
It is also advisable to connect a ceramic capacitor of approximately 0.1 yF as a bypass capacitor between the Vcc
pin and the Vss pin at a location close to this device.

* DBG pin
Connect the DBG pin to an external pull-up resistor of 2 kQ or above.
After power-on, ensure that the DBG pin does not stay at “L” level until the reset output is released.
The DBG pin becomes a communication pin in debug mode. Since the actual pull-up resistance depends on the tool
used and the interconnection length, refer to the tool document when selecting a pull-up resistor.

* RST pin _

Connect the RST pin to an external pull-up resistor of 2 kQ or above.

To prevent the device from unintentionally entering the reset mode due to noise, minimize the interconnection length
between a pull-up resistor and the RST pin and that between a pull-up resistor and the Vcc 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 of the PF2/RST
pin can be enabled by the RSTOE bit in the SYSC register, and the reset input function and the general purpose 1/0
function can be selected by the RSTEN bit in the SYSC register.

* Analog power supply
Always set the same potential to the AVcc pin and the Vcc pin. When Vcc is larger than AVcc, the current may flow
through the ANOO to AN11 pins.

» Treatment of power supply pins on the 8/10-bit A/D converter
Ensure that AVcc is equal to Vcc and AVss equal to Vss even when the 8/10-bit A/D converter is not in use.
Noise riding on the AVcc pin may cause accuracy degradation. Therefore, connect a ceramic capacitor of 0.1 yF (ap-
prox.) as a bypass capacitor between the AVcc pin and the AVss pin in the vicinity of this device.

* Cpin
Use a ceramic capacitor or a capacitor with equivalent frequency characteristics. The decoupling capacitor for the
Vce pin must have a capacitance equal to or larger than the capacitance of Cs. For the connection to a decoupling
capacitor Cs, see the diagram below. To prevent the device from unintentionally entering a mode to which the device
is not set to transit due to noise, minimize the distance between the C pin and Cs and the distance between Cs and
the Vss pin when designing the layout of a printed circuit board.
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12.5 Memory space map

0x0000

0x0080

0x0090
0x0100

0x0200

0x047F

0x088F
0x0890

0x0F80
OxOFFF
0x1000

O0xFFCO
OXFFFF

I/O area

Access prohibited

Registers |
(General-purpose register area) |

Data area

Access prohibited

Extended I/O area

Program area

| Vector table area

Direct addressing area

Extended direct addressing area
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Address Regis_:te_r Register name R/W | Initial value
abbreviation

0x0FC5

to — (Disabled) — —
OxOFE2
OxOFE3 WCDR Watch counter data register R/W | 0b00111111
OxOFE4 CRTH Main CR clock trimming register (upper) R/W | ObO0OXXXXX
OxOFES CRTL Main CR clock trimming register (lower) R/W | 0b00OXXXXX
OxOFEG6 — (Disabled) — —
OXOFE7 CRTDA Ma!n CR clock temperature dependent adjustment RIW | 0b000XXXXX

register

OxOFES8 SYSC System configuration register R/W | 0b11000011
OxOFE9 CMCR Clock monitoring control register R/W | 0b00000000
OxOFEA CMDR Clock monitoring data register R 0b00000000
OxOFEB WDTH Watchdog timer selection ID register (upper) R | ObBXXXXXXXX
OxOFEC WDTL Watchdog timer selection ID register (lower) R | ObXXXXXXXX
O0xOFED, .
OXOFEE — (Disabled) — —
OxOFEF WICR Interrupt pin selection circuit control register R/W | 0b01000000
OxOFFO

to — (Disabled) — —
OxOFFF

* R/W access symbols

R/W : Readable/Writable
R : Read only
* Initial value symbols
0 : The initial value of this bit is “0”.
1 : The initial value of this bit is “1”.
X : The initial value of this bit is undefined.

Note: Do not write to an address that is “(Disabled)”. If a “(Disabled)” address is read, an indeterminate value is returned.
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15. 1/0 Ports
« List of port registers

Register name Read/Write Initial value
Port 0 data register PDRO R, RM/W 0b00000000
Port O direction register DDRO R/W 0b00000000
Port 1 data register PDR1 R, RM/W 0b00000000
Port 1 direction register DDRA1 R/W 0b00000000
Port 2 data register PDR2 R, RM/W 0b00000000
Port 2 direction register DDR2 R/W 0b00000000
Port 3 data register PDR3 R, RM/W 0b00000000
Port 3 direction register DDR3 R/W 0b00000000
Port 4 data register PDR4 R, RM/W 0b00000000
Port 4 direction register DDRA4 R/W 0b00000000
Port 5 data register PDRS R, RM/W 0b00000000
Port 5 direction register DDR5 R/W 0b00000000
Port 6 data register PDR6 R, RM/W 0b00000000
Port 6 direction register DDR6 R/W 0b00000000
Port 7 data register PDR7 R, RM/W 0b00000000
Port 7 direction register DDR7 R/W 0b00000000
Port 8 data register PDRS8 R, RM/W 0b00000000
Port 8 direction register DDRS8 R/W 0b00000000
Port E data register PDRE R, RM/W 0b00000000
Port E direction register DDRE R/W 0b00000000
Port F data register PDRF R, RM/W 0b00000000
Port F direction register DDRF R/W 0b00000000
Port G data register PDRG R, RM/W 0b00000000
Port G direction register DDRG R/W 0b00000000
Port 0 pull-up register PULO R/W 0b00000000
Port 1 pull-up register PUL1 R/W 0b00000000
Port 2 pull-up register PUL2 R/W 0b00000000
Port 3 pull-up register PUL3 R/W 0b00000000
Port 4 pull-up register PUL4 R/W 0b00000000
Port 5 pull-up register PUL5 R/W 0b00000000
Port 6 pull-up register PULG6 R/W 0b00000000
Port 7 pull-up register PUL7 R/W 0b00000000
Port 8 pull-up register PULS8 R/W 0b00000000
Port E pull-up register PULE R/W 0b00000000
Port G pull-up register PULG R/W 0b00000000
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» Correspondence between registers and pins for port 4

Correspondence between related register bits and pins
Pin name - - - - P43 P42 P41 P40
PDR4
DDR4
- - - - bit3 bit2 bit1 bit0
PUL4
AIDRH

15.5.4 Port 4 operations
» Operation as an output port
* A pin becomes an output port if the bit in the DDR4 register corresponding to that pin is set to “1”.
 For a pin shared with other peripheral functions, disable the output of such peripheral functions.
* When a pin is used as an output port, it outputs the value of the PDR4 register to external pins.
+ If data is written to the PDRA4 register, the value is stored in the output latch and is output to the pin set as an output
port as it is.
* Reading the PDR4 register returns the PDR4 register value.

* Operation as an input port

» A pin becomes an input port if the bit in the DDR4 register corresponding to that pin is set to “0”.

 For a pin shared with other peripheral functions, disable the output of such peripheral functions.

* When using a pin shared with the analog input function as an input port, set the corresponding bit in the A/D input
disable register (upper) (AIDRH) to “1”.

+ If data is written to the PDR4 register, the value is stored in the output latch but is not output to the pin set as an
input port.

* Reading the PDR4 register returns the pin value. However, if the read-modify-write (RMW) type of instruction is
used to read the PDR4 register, the PDR4 register value is returned.

» Operation as a peripheral function input pin

+ To set a pin as an input port, set the bit in the DDR4 register corresponding to the input pin of a peripheral function
to “0”.

» When using a pin shared with the analog input function as another peripheral function input pin, configure it as an
input port by setting the bit in the AIDRH register corresponding to that pin to “1”.

* Reading the PDRA4 register returns the pin value, regardless of whether the peripheral function uses that pin as its
input pin. However, if the read-modify-write (RMW) type of instruction is used to read the PDRA4 register, the PDR4
register value is returned.

* Operation at reset
If the CPU is reset, all bits in the DDR4 register are initialized to “0” and port input is enabled. As for a pin shared with
the analog input function, its port input is disabled because the AIDRH register is initialized to “0”.

» Operation in stop mode and watch mode
+ If the pin state setting bit in the standby control register (STBC:SPL) is set to “1” and the device transits to stop
mode or watch mode, the pin is compulsorily made to enter the high impedance state regardless of the DDR4 reg-
ister value. The input of that pin is locked to “L” level and blocked in order to prevent leaks due to input open.
« If the pin state setting bit is “0”, the state of the port 1/O or that of the peripheral function 1/0 remains unchanged
and the output level is maintained.

» Operation as an analog input pin
 Set the bit in the DDR4 register bit corresponding to the analog input pin to “0” and the bit corresponding to that pin

Document Number: 002-04694 Rev. *B Page 50 of 121



& CYPRESS MB95810K Series

~@»” EMBEDDED IN TOMORROW

15.7.4 Port 6 operations
» Operation as an output port
» A pin becomes an output port if the bit in the DDRG6 register corresponding to that pin is set to “1”.
 For a pin shared with other peripheral functions, disable the output of such peripheral functions.
* When a pin is used as an output port, it outputs the value of the PDRG6 register to external pins.
« If data is written to the PDRG6 register, the value is stored in the output latch and is output to the pin set as an output
port as it is.
Reading the PDRG6 register returns the PDR6 register value.

» Operation as an input port
» A pin becomes an input port if the bit in the DDR®6 register corresponding to that pin is set to “0”.
» For a pin shared with other peripheral functions, disable the output of such peripheral functions.
« If data is written to the PDRG register, the value is stored in the output latch but is not output to the pin set as an
input port.
» Reading the PDR®6 register returns the pin value. However, if the read-modify-write (RMW) type of instruction is
used to read the PDRG6 register, the PDRG register value is returned.

» Operation as a peripheral function output pin
» A pin becomes a peripheral function output pin if the peripheral output function is enabled by setting the output
enable bit of a peripheral function corresponding to that pin.
» The pin value can be read from the PDRG6 register even if the peripheral function output is enabled. Therefore, the
output value of a peripheral function can be read by the read operation on the PDR6 register. However, if the read-
modify-write (RMW) type of instruction is used to read the PDRG6 register, the PDRG6 register value is returned.

» Operation as a peripheral function input pin
» To set a pin as an input port, set the bit in the DDRG6 register corresponding to the input pin of a peripheral function
to “0”.
» Reading the PDRG6 register returns the pin value, regardless of whether the peripheral function uses that pin as its
input pin. However, if the read-modify-write (RMW) type of instruction is used to read the PDRG6 register, the PDR6
register value is returned.

» Operation at reset
If the CPU is reset, all bits in the DDR®6 register are initialized to “0” and port input is enabled.

» Operation in stop mode and watch mode

« If the pin state setting bit in the standby control register (STBC:SPL) is set to “1” and the device transits to stop
mode or watch mode, the pin is compulsorily made to enter the high impedance state regardless of the DDRG6 reg-
ister value. The input of that pin is locked to “L” level and blocked in order to prevent leaks due to input open. How-
ever, if the interrupt input of P65/SCK and P67/SIN is enabled by the external interrupt control register ch. 0 (EIC00)
of the external interrupt circuit and the interrupt pin selection circuit control register (WICR) of the interrupt pin se-
lection circuit, the input is enabled and is not blocked.

« If the pin state setting bit is “0”, the state of the port 1/0 or that of the peripheral function 1/0 remains unchanged
and the output level is maintained.

» Operation of the pull-up register

Setting the bit in the PULG register to “1” makes the pull-up resistor be internally connected to the pin. When the pin
output is “L” level, the pull-up resistor is disconnected regardless of the value of the PULG register.

Document Number: 002-04694 Rev. *B Page 59 of 121



& CYPRESS MB95810K Series

~@»” EMBEDDED IN TOMORROW

15.8.3 Port 7 registers
» Port 7 register functions

Register Read by read-modify-write .
abbreviation Data Read (RMW) instruction Write
PDR7 0 Pin state is “L” level. PDR7 value is “0”. As output port, outputs “L” level.
1 Pin state is “H” level. PDRY value is “1”. As output port, outputs “H” level.
0 Port input enabled
DDR7
1 Port output enabled
0 Pull-up disabled
PUL7
1 Pull-up enabled
» Correspondence between registers and pins for port 7
\ Correspondence between related register bits and pins
Pin name - - - - - P72 P71 P70
PDR7
DDR7 - - - - - bit2 bit1 bit0
PUL7

15.8.4 Port 7 operations
» Operation as an output port
» A pin becomes an output port if the bit in the DDRY7 register corresponding to that pin is set to “1”.
» For a pin shared with other peripheral functions, disable the output of such peripheral functions.
* When a pin is used as an output port, it outputs the value of the PDRY7 register to external pins.
+ If data is written to the PDRY register, the value is stored in the output latch and is output to the pin set as an output
port as it is.
» Reading the PDRY register returns the PDRY register value.

» Operation as an input port
» A pin becomes an input port if the bit in the DDR?7 register corresponding to that pin is set to “0”.
» For a pin shared with other peripheral functions, disable the output of such peripheral functions.
« If data is written to the PDRY7 register, the value is stored in the output latch but is not output to the pin set as an
input port.
* Reading the PDRY register returns the pin value. However, if the read-modify-write (RMW) type of instruction is
used to read the PDRY register, the PDRY register value is returned.

» Operation as a peripheral function output pin
* A pin becomes a peripheral function output pin if the peripheral output function is enabled by setting the output
enable bit of a peripheral function corresponding to that pin.
» The pin value can be read from the PDRY register even if the peripheral function output is enabled. Therefore, the
output value of a peripheral function can be read by the read operation on the PDRY7 register. However, if the read-
modify-write (RMW) type of instruction is used to read the PDRY7 register, the PDRY7 register value is returned.

» Operation as a peripheral function input pin
» To set a pin as an input port, set the bit in the DDRY register corresponding to the input pin of a peripheral function
to “0!!.
» Reading the PDRY7 register returns the pin value, regardless of whether the peripheral function uses that pin as its
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15.12 Port G
Port G is a general-purpose 1/O port. This section focuses on its functions as a general-purpose 1/O port. For details of

peripheral functions, refer to their respective chapters in “New 8FX MB95810K Series Hardware Manual’.

156.12.1 Port G configuration
Port G is made up of the following elements.

» General-purpose I/O pins/peripheral function I/O pins
» Port G data register (PDRG)

» Port G direction register (DDRG)

» Port G pull-up register (PULG)

15.12.2 Block diagram of port G

* PG1/X0A pin
This pin has the following peripheral function:
» Subclock input oscillation pin (X0A)

* PG2/X1A pin
This pin has the following peripheral function:
» Subclock 1/0 oscillation pin (X1A)

* Block diagram of PG1/X0A and PG2/X1A

Ve Hysteresis
rd ﬁl Pull-up
N ﬁ (-
PDﬁead ~ —
PPRAG | ;
PDRG ® > ® Pin
PDRG write
Executing bit manipulation instruction
F{
=T
o) DDQead
E
I/I/ DDRG R °
DDRG write  Stop mode, watch mode (SPL = 1)i
<
PUI_G'\read
P |
PULG write
Y
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18.3 DC Characteristics
(Vce = 5.0 VE10%, Vss =0.0 V, Ta = 40 °C to +85 °C)

Value
Parameter | Symbol| Pin name Condition - Unit Remarks
Min Typ Max
Vit E;g’ P50, P, — 0.7Vec | — |Vec+03| V |CMOS input level
inH u'f"e' Otherthan P10,
P Vs |P50, P51, P67, — 0.8Vcc | — |Vec+0.3] V |Hysteresis input
voltage
PF2
Vinm  |PF2 — 0.8Vcc | — |Vec+0.3| V |Hysteresis input
Vi E;g’ P50, P51, — Vss—03| — | 0.3Vee | V |CMOS input level
ir']' L'ﬁ"e' Otherthan P10,
P Vi,s  |P50, P51, P67, — Vss-0.3| — | 0.2Vcc | V [|Hysteresis input
voltage
PF2
Vilm  |PF2 — Vss—0.3] — | 0.2Vcc | V |Hysteresis input
Open-drain
output Vo |P12.P50. P31, — Vss—03| — |Vss+55| V
application PF2
voltage
Output pins
“H” level other than P00 _ B . .
output VOH1 to PO7, P12, loH = -4 mA Vcec - 0.5 V
voltage PF2
VoH2 |POO to PO7 lon = -8 mA Vee-0.5| — — \
o Output pins
L" level Vo1 |other than POO |loL = 4 mA — — | 04 |v
output to PO7
voltage
Vorz |P0OO to PO7 loL =12 mA — — 0.4 Y
Lr:ﬁlrjetr:??ﬁi-z When the internal
I All input pins  [0.0V <Vi<Vcc -5 — +5 MA |pull-up resistor is
output leak .
disabled
current)
Internal Otherthan P12, When the internal
pull-up ReuLL  |P50, P51, Vi=0V 25 50 100 kQ |pull-up resistor is
resistor PFO to PF2 enabled
Other than
Input AVcc, AVss, _
capacitance Cin AVR, Vcc and f=1MHz T 5 15 PF
Vss
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18.4 AC Characteristics

18.4.1 Clock Timing
(Vcc=2.88V1t055V,Vss=0.0V, Ta=-40 °C to +85 °C)
Value

Parameter |Symbol|Pin name |Condition - Unit Remarks
Min Typ Max

When the main oscillation

X0, X1 — 1 — 16.25 |MHz | .~ .

Fon circuit is used
X0 X1: open 1 — 12 | MHz |When the main external clock
X0, X1 * 1 — 32.5 | MHz |is used

Operating conditions
3.92 4 4.08 | MHz |+ The main CR clock is used.
+ 0°C<Ta<+70°C
FcrH — — Operating conditions
* The main CR clock is used.
3.8 4 42 |MHz |, _40°C <Ta<0°C,
+70°C<Ta<+85°C
Operating conditions
7.84 8 8.16 | MHz |» PLL multiplication rate: 2
+ 0°C<Ta<+70°C
Operating conditions
* PLL multiplication rate: 2
+—40°C<Ta<0°C,
+70°C<Ta<+85°C
Operating conditions
9.8 10 10.2 | MHz | PLL multiplication rate: 2.5
+ 0°C<Ta<+70°C
Operating conditions
* PLL multiplication rate: 2.5
+—40°C<Ta<0°C,
+70°C<Ta<+85°C
Operating conditions
11.76 12 12.24 | MHz |+ PLL multiplication rate: 3
+ 0°C<Ta<+70°C
Operating conditions
* PLL multiplication rate: 3
+—-40°C<Ta<0°C,
+70°C<Ta<+85°C
Operating conditions
15.68 16 16.32 | MHz |« PLL multiplication rate: 4
+ 0°C<Ta<+70°C
Operating conditions
* PLL multiplication rate: 4
+—40°C<Ta<0°C,
+70°C<Ta<+85°C
When the suboscillation
circuit is used
When the sub-external clock
is used
When the sub-CR clock is
used

7.6 8 8.4 | MHz

Clock
frequency 9.5 10 10.5 | MHz

FMcRrPLL — —

11.4 12 12.6 | MHz

15.2 16 16.8 | MHz

— (32768 — | kHz
Fcu  |XO0A, X1A —

— (32768 — | kHz

Fcru — — 50 100 150 | kHz
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* Input waveform generated when an external clock (subclock) is used
teve
twhez twie
fecr | | ter |
/0.8 Ve 0.8 Voo
X0A / \
7 0.2 Vce §0.2 Vee 7 0.2 Vcc
« Figure of subclock input port external connection
When a crystal oscillator or When an external clock
a ceramic oscillator is used is used
X0A  X1A X0A  X1A
I
Open
D FeL P
FeL

* Input waveform generated when an internal clock (main CR clock) is used

tCRHWK : : 1/FCRH :
>

Main CR clock

Oscillation starts Oscillation stabilizes

* Input waveform generated when an internal clock (sub-CR clock) is used

tCRLWK | | 1/FcRL |
—!

Sub-CR clock

Oscillation starts Oscillation stabilizes
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18.4.2 Source Clock/Machine Clock
(Vcc = 5.0 V+10%, Vss = 0.0 V, TaA=—-40 °C to +85 °C)

Pin Value .
Parameter |Symbol name | Min Typ Max Unit Remarks
When the main external clock is used
61.5 — 2000 ns |Min: FcH = 32.5 MHz, divided by 2
Max: FcH = 1 MHz, divided by 2
When the main CR clock is used
Source clock tseLk . 62.5 — 1000 | ns |Min: Fcru = 4 MHz, multiplied by 4
cycle time*! Max: FcrH = 4 MHz, divided by 4
. 61 . us When the suboscilla_tipn clock is used
FcL = 32.768 kHz, divided by 2
. 20 . us When the sub-CR_ c_lock is used
FcrL = 100 kHz, divided by 2
Fep 0.5 — 16.25 | MHz {When the ma?n oscillation_ clock is used
Source clock — 4 12.5 | MHz {When the main CR c!ock is us<_ad
frequency — — 16.384 — kHz |When the suboscillation _clock is used
FspL . 50 . KHz When the sub-CR clock is used
Fcre = 100 kHz, divided by 2
When the main oscillation clock is used
61.5 — 32000 | ns |Min: Fsp = 16.25 MHz, no division
Max: Fsp = 0.5 MHz, divided by 16
Machine clock When the main CR cloc_:k_ i§ used
cycle time*2 250 — 4000 | ns [Min: Fsp =4 MHz, no c_1|V|S|on
(minimum tveLK . Max: Fsp =4 MH;, dl_\/lded by _16
instruction When the suboscillation clocl_< |_s_used
execution time) 61 — 976.5 | us |Min: FspL = 16.384 kHz, no c_1|V|S|on
Max: FspL = 16.384 kHz, divided by 16
When the sub-CR clock is used
20 — 320 Ms [Min: FspL = 50 kHz, no division
Max: FspL = 50 kHz, divided by 16
Fup 0.031 — 16.25 | MHz {When the ma?n oscillation_ clock is used
Machine clock 0.25 — 16 MHz |When the main CR c!ock is usc_ed
frequency — 1.024 — 16.384 | kHz |When the suboscillation _clock is used
FmpL 3125 . 50 KHz When the sub-CR clock is used
’ FcrL = 100 kHz

*1: This is the clock before it is divided according to the division ratio set by the machine clock division ratio select bits
(SYCC:DIV[1:0]). This source clock is divided to become a machine clock according to the division ratio set by the
machine clock division ratio select bits (SYCC:DIV[1:0]). In addition, a source clock can be selected from the follow-
ing.

* Main clock divided by 2

* Main CR clock

» PLL multiplication of main CR clock (Select a multiplication rate from 2, 2.5, 3 and 4.)

» Subclock divided by 2

» Sub-CR clock divided by 2

*2: This is the operating clock of the microcontroller. A machine clock can be selected from the following.

» Source clock (no division)
» Source clock divided by 4
» Source clock divided by 8
» Source clock divided by 16
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» External shift clock mode
tsHsL tsLsH
~0.8 Vcc 0.8 Vccx
SCK \
0.2 Vce ‘ —(0.2 Vce 0.2 Vcce
F
tr ' 'tsHovE
0.8 Vcc
SOT
0.2 Vcc
tivsLE tsLIXE
SIN
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(Veec = 5.0 V£10%, Vss = 0.0 V, Ta = —40 °C to +85 °C)
Pin o Value*? .
Parameter |Symbol name Condition Min Max Unit Remarks
SCLclock 1y 0w |scL (2 + nm/2)tvcek — 20 — ns |Master mode
L” width

S:L\N‘I’L‘:ﬁk twoH  [SCL (nm/2)tucik — 20 | (nm/2)tueik + 20 | ns [Master mode
Master mode
Maximum value

START scL is applied when

condition tHD;STA SDAb (-1 + nm/2)tmeik — 20| (-1 + nm)tmek +20 | ns m, n =1, 8.

Jhold time Otherwise, the
minimum value is
applied.

STOP scL

condition tsu;sTo SDA, (1 + nm/2)tmek — 20| (1 + nm/2)tmeik + 20| ns [Master mode

setup time

START scL

condition tsu;sTA SDA, (1 + nm/2)tmek — 20| (1 + nm/2)tmeik + 20| ns [Master mode

setup time

Bus free time
between

STOP SCL,

~ondition tBUF SDA (2 nm + 4) tmeik — 20 — ns

and START

Saia ol sor, R L7k

. H = *1 _ -

ime tHD;DAT SDA C =50 pF 3 tvek — 20 ns |Master mode
Master mode
Itis assumed that
“L” of SCL is not
extended. The

Data setup _ SCL, minimum value is

time tsu;paT SDA (-2 + nm/2) tmcLk — 20|(-1 + nm/2) tmerk + 20| ns applied to the first
bit of continuous
data. Otherwise,
the maximum
value is applied.
The minimum

. value is applied

Setup time to the interrupt at

between the ninth SCL{

clearing tsuint |SCL (nm/2) tmcik — 20 (1 + nm/2) tmek + 20| ns . '

) The maximum

interrupt and . .

SCL rising value is applied
to the interrupt at
the eighth SCLJ.

SCL clock .

“L” width tow |SCL 4 tmeik — 20 — ns |At reception

SCL clock .

“H” width tneH |SCL 4 tmeik — 20 — ns |At reception
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18.4.9 UART/SIO, Serial I/O Timing
(Vcc =5.0 V£10%, Vss = 0.0 V, Ta = —40 °C to +85 °C)

. . Value .
Parameter Symbol| Pin name Condition - Unit
Min Max
Serial clock cycle time tscyce |UCKO 4 tmeLk™ — ns
UCK { — UO time ts,ov | UCKO, UOO ) -190 +190 ns
- Internal clock operation
Valid Ul - UCK T tivsh | UCKO, UIO 2 tmeLk® — ns
UCK T — valid Ul hold time tshix | UCKO, UIO 2 tmeLk* — ns
Serial clock “H” pulse width tshst | UCKO 4 tvmelk™® — ns
Serial clock “L” pulse width tstsh  |UCKO 4 tvmeLk® — ns
UCK { — UO time tstov |UCKO, UOO | External clock operation — 190 ns
Valid Ul - UCK T tivsh | UCKO, UIO 2 tmcLk*® — ns
UCK T — valid Ul hold time tsmix | UCKO, UIO 2 tmeLk® — ns
*: See “Source Clock/Machine Clock” for tmcLk.
* Internal shift clock mode
tscyc >
0.8 Voo
UCKO
(0.2 Vce 0.2 Vce
tsLov
0.8 Vcc
uoo
0.2 Vcc
ulo
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18.5.3 Definitions of A/D Converter Terms
» Resolution
It indicates the level of analog variation that can be distinguished by the A/D converter.
When the number of bits is 10, analog voltage can be divided into 2'° = 1024.
* Linearity error (unit: LSB)
It indicates how much an actual conversion value deviates from the straight line connecting the zero transition point
(“0000000000” «— — “0000000001”) of a device to the full-scale transition point (“1111111111” « — “1111111110”) of
the same device.
« Differential linear error (unit: LSB)
It indicates how much the input voltage required to change the output code by 1 LSB deviates from an ideal value.
« Total error (unit: LSB)
It indicates the difference between an actual value and a theoretical value. The error can be caused by a zero tran-
sition error, a full-scale transition errors, a linearity error, a quantum error, or noise.

Ideal I/O characteristics Total error
Ox3FF + VFsT Ox3FF +
Ox3FE —+ Ox3FE —+ Actual conversion :
characteristic =~ ——>
0x3FD + 2LsB Ox3FD +
o= = {1 LSB x (N - 1) + 0.5 LSB},
> 3 :
Q. o F
5 = 5 =
o o
s s
k=) 1 k=) 1
a 0x004 y a 0x004 y
ox003 4+ vOT 0x003 + NT
i——Actual conversion
0x002 + 1LSB 0x002 + ¢+ characteristic
l«——— Ideal characteristic
0x001 + 0x001 +
0.5LSB
AVR Analog input AVss AVR Analog input AVss
_ VNT — {1 LSB x (N - 1) + 0.5 LSB
1 LSB :M \Y Total error of digital output N = { ( ) ) LSB
1024 1 LSB
N : A/D converter digital output value
VNT : Voltage at which the digital output transits from Ox(N — 1) to OxN
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lccLs — Vee IccLs — Ta
Ta =+25 °C, FwprL = 16 kHz (divided by 2) Vcec =5.5V, FvpL = 16 kHz (divided by 2)
Subsleep mode with the external clock operating Subsleep mode with the external clock operating
80 80
70 70
60 60
—. 50 _. 50
< <
F 40 F 40
= 30 = 30
20 20
/
10 10
0 0
2 3 4 5 6 7 -50 0 +50 +100  +150
VeclV] Ta[°C]
lcct — Vee lcct—Ta
Ta =+25 °C, FvprL = 16 kHz (divided by 2) Vee =5.5V, FupL = 16 kHz (divided by 2)
Watch mode with the external clock operating Watch mode with the external clock operating
80 80
70 70
60 60
_ 50 _ 50
) <
= 40 T 40
= 30 = 30
20 20
10 10 —
0 0
2 3 4 5 6 7 -50 0 +50 +100  +150
VeclV] Ta[°C]
lccts — Vee lccts — Ta
Ta=425°C,Fmp=2,4, 8,10, 16 MHz (divided by 2) Vcc=5.5V, Fw =2, 4, 8, 10, 16 MHz (divided by 2)
Time-base timer mode with the external clock Time-base timer mode with the external clock
operating operating
1.4 T 14 T
----- —  Fmp=16 MHz trm=iie=  FmP =16 MHz
12— ====== Fvp =10 MHz — 12— ====== Fmp =10 MHz
- - Fmp = 8 MHz --— - Fvp =8 MHz
1.0 Fvp =4 MHz 1.0 Fmp=4MHz
—_ — FMP=2MHz — —  FMP =2 MHz
T 08 £ o8
é 0.6 é 0.6
04 ———r== == — 0.4 == o I
02 |s=zmogns===zrorTms Fo=2 0.2 | Ro=m=aTmT TR e=s
0.0 - 0.0
2 3 4 5 6 7 -50 0 +50 +100 +150
Veel[V] Ta[°C]
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» Output voltage characteristics

(Vee — Voh1) — loH (Vee — VoHz) — loH
o o
Ta=+25°C Ta=+25°C
2.0 ; H T 7 2.0
IR / |
18 : T 7 18
[ !
16 ; I yiRw. 16 -
; I . 1
14 , H /- 1.4 .
. | 717, .
>, 12 - > 12 ¥ .
I /| g /
o g 5 E
> 10 A > 10 - 4
| / |
4 1, ! .
S S o8
06
0.4
02
0.0
-4 -5 6 -7 -8 -9 -10-11-12-13-14-15 0 -1 2 -3 -4-5-6-7-8-9-10-11-12-13-14-15
loH[mA] loH[mA]
..... — Vcc=24V e—-.-— Vcc=24V
______ Vec=2.7V -===-=-=- Vcc=27V
— — — Vcc=3.0V — — — Vcc=3.0V
Vec =35V v VoG =3.5V
—— Vcc=4.0V —— Vcc=4.0V
— - — Vcc=45V — - — Vcc=45V
——-— Vcc=50V ——-— Vcc=50V
—-—-— Vcc=55V —-—-— Vcc=55V
VoLt — loL VoL2 — loL
o o
Ta=+25°C Ta=+25°C
2.0 - T 1.0
| [
1.8 - L
, 1
16 - L 1 0.8
IRRE
1.4 - +
. !
| !
1.2 - L 0.6
= =
ry 1.0 N
O O
> >
08 0.4
06
0.4 0.2
0.2 J A
0.0 0.0
001 2 3 4 5 6 7 8 9 10 11 12 13 14 15 001 2 3 4 5 6 7 8 9 10 11 12 13 14 15
loL[mA] loL[mA]
----- — Vecc=24V -—--— Vcc=24V
—————— Vec =27V ------ Vcc=27V
— — — Vec=3.0V — — — Vecc=3.0V
Vec =35V Vec =35V
—— Vcc=4.0V —— Vcc=4.0V
— - — Vcc=45V — - — Vcc=45V
——-— Vcc=50V ——-— Vcc=50V
—-—-— Vcc=55V —-—-— Vcc=55V
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64-pin plastic LQFP Lead pitch 0.65 mm

(FPT-64P-M39)

Package width x
package length

12.00 mm x 12.00 mm

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX

Weight 047 ¢

64-pin plastic LQFP
(FPT-64P-M39)

14.00:£0.20(.551.008)SQ
12.00+0.10(.472+.004)SQ
©)
HHEHHHEHHAHHAHHAH
[ -]
[ -]
[ -]
[ -]
[ -]
[ -]
[ [
[ -]
[ -]
[ -]
[ -]
—_— INDEX -
[ -]
[ -]
e OEe

ilillilikkkskililstalalilils
@‘

| 0.65(.026) | (Ooﬁgfoogg) @

© 2010-2011 FUJITSU SEMICONDUCTOR LIMITED HMbF64-39Sc-2-2

Note 1) Pins width and pins thickness include plating thickness.

0.145+0.055
(.:006+.002)
r T T T T T T T T T T T T T [
| Details of "A" part |
[ [
[ [
[ [
I 1.505%0 I
| [(os078) }
[ [
[ [
[ = [
[ 0~8"° : [
| Y Ty |
[ [
[ ! 0.10£0.10 |
} 0.5040.20 (:004x.004) }
| (:020=.008) 0.25(.010)BSC| |
| 0.60+0.15 |
| (.024+.006) [

Dimensions in mm (inches).
Note: The values in parentheses are reference values.
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Document Title: MB95810K Series, New 8FX 8-bit Microcontrollers
Document Number: 002-04694

Revision ECN glzlagn;; Subg1aits:ion Description of Change
** - AKIH 05/27/2013 |Migrated to Cypress and assigned document number 002-08453.
No change to document contents or format.
*A 5193921 AKIH 03/29/2016 |Updated to Cypress template
Added MB95F818KPMC-G-UNEZ2 in "Ordering Information".
*B 5845951 YSAT 08/07/2017 |Adapted new Cypress logo
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