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MB95650L Series

1. Product Line-up

Part number

MB95F652E | MB95F653E | MB95F654E | MBO5F656E | MBO5F652L | MB95F653L | MB95F654L | MBO5F656L
Parameter
Type Flash memory product
Clock supervisor It supervises the main clock oscillation and the subclock oscillation.
counter
E;thgemory 8Kbyte | 12Kbyte | 20Kbyte | 36Kbyte | 8Kbyte | 12Kbyte | 20Kbyte | 36 Kbyte
RAM capacity 256 bytes | 512 bytes | 1024 bytes | 1024 bytes | 256 bytes | 512 bytes | 1024 bytes | 1024 bytes
Power-on reset Yes
Low-vgltage Yes No
detection reset
Reset input Selected through software With dedicated reset input
* Number of basic instructions 1136
* Instruction bit length : 8 bits
CPU functions * Instruction length : 1to 3 bytes

+ Data bit length
Minimum instruction execution time
Interrupt processing time

: 1, 8 and 16 bits
: 61.5 ns (machine clock frequency = 16.25 MHz)
: 0.6 ps (machine clock frequency = 16.25 MHz)

General-purpose
I/0

* 1/O port 21 » 1/O port 120
+ CMOS I/O 217 « CMOS I/O0 217
* N-ch open drain 14 * N-ch open drain 03

Time-base timer

Interval time: 0.256 ms to 8.3 s (external clock frequency = 4 MHz)

Hardware/software
watchdog timer

* Reset generation cycle
Main oscillation clock at 10 MHz: 105 ms (Min)
» The sub-CR clock can be used as the source clock of the software watchdog timer.

Wild register It can be used to replace 3 bytes of data.
» A wide range of communication speed can be selected by a dedicated reload timer.

LIN-UART * It has a full duplex double buffer.
» Both clock synchronous serial data transfer and clock asynchronous serial data transfer are enabled.
» The LIN function can be used as a LIN master or a LIN slave.

8/12-bit 6 channels

A/D converter

8-bit or 12-bit resolution can be selected.

8/16-bit
composite timer

2 channels

» The timer can be configured as an “8-bit timer x 2 channels” or a “16-bit timer x 1 channel”.

* It has the following functions: interval timer function, PWC function, PWM function and input capture function.
» Count clock: it can be selected from internal clocks (seven types) and external clocks.

* |t can output square wave.

External interrupt

6 channels

* Interrupt by edge detection (The rising edge, falling edge, and both edges can be selected.)
* It can be used to wake up the device from different standby modes.

On-chip debug

» 1-wire serial control
* It supports serial writing (asynchronous mode).
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Pin no. /0 1/0 type
%1 Pin name | circuit Function
16 18 P00 E General-purpose /O port Hysteresis/ CMOS . o
ANOO 8/12-bit A/D converter analog input pin analog
17 18 PO1 E General-purpose /O port Hysteresis/ CMOS . o
ANO1 8/12-bit A/D converter analog input pin analog
P02 General-purpose I/O port
INTO2 External interrupt input pin i
18 20 E . ptinput p . . Hysteresis/ CMOS . 0
ANO2 8/12-bit A/D converter analog input pin analog
SCK LIN-UART clock I/O pin
P03 General-purpose I/0 port
INTO3 External interrupt input pin i
19 21 E . ptinput p . . Hysteresis/ CMOS . 0
ANO3 8/12-bit A/D converter analog input pin analog
SOT LIN-UART data output pin
P04 General-purpose I/O port
INTO4 External interrupt input pin
20 29 ANO4 F 8/12-bit A/D converter analog input pin CMCl)S/ CMOS . 0
SIN LIN-UART data input pin anaiog
ECO 8{1 6-bit composite timer ch. 0 clock input
pin
General-purpose I/O port
P05 . :
High-current pin
21 23 INTO5 K |External interrupt input pin Hy:rt;lrgziS/ cMOS | — o)
ANO5 8/12-bit A/D converter analog input pin
TOO00 8/16-bit composite timer ch. 0 output pin
General-purpose I/O port
P06 . :
High-current pin '
22 24 INTO6 D External interrupt input pin Hysteresis | CMOS - ©
TOO01 8/16-bit composite timer ch. 0 output pin
General-purpose I/O port
PO7 . :
High-current pin .
23 26 INTO7 K External interrupt input pin Hysteresis | CMOS o 0
TO10 8/16-bit composite timer ch. 1 output pin
(Continued)
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(Continued)
Pin no. /o 1/0 type
Tzcs)gi“;:;z QFN32* Pin name :;I:;l: Function Input Output | 0D* | pus
P12 General-purpose I/O port
24 25 DBG n  |DBGinputpin Hysteresis | CMOS | O —
ECO 8{16-bit composite timer ch. 0 clock input
pin
11
12
13
. 14 NG __ |ttis an internally connected pin. Always . . . .
27 leave it unconnected.
28
29
30
O: Available
*1: FPT-24P-M34
*2: FPT-24P-M10
*3: LCC-32P-M19
*4: For the I/O circuit types, see “6. I/O Circuit Type”.
*5: N-ch open drain
*6: Pull-up
*7: In 12C mode, the pin becomes an N-ch open drain pin.

Document Number: 002-04696 Rev. *B

Page 11 of 105



ws CYPRESS

EMBEDDED IN TOMORROW™

11. CPU Core

Memory space

The memory space of the MB95650L Series is 64 Kbyte in size, and consists of an I/O area, an extended 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

MB95650L Series

table. The memory maps of the MB95650L Series are shown below.

Memory maps

MB95F652E/F652L MB95F653E/F653L MB95F654E/F654L MB95F656E/F656L
0x0000 0x0000 0x0000 0x0000
0X0080 I/O area 0X0080 1/0 area 0X0080 1/0 area 00080 1/0 area
0:0090 Access prohibited 0:0090 Access prohibited 020090 Access prohibited 0§0090 Access prohibited
0x0100 Reni?tg’r\g 256 bytes 0x0100 = il:t/:: 512 bytes 0x0100 = I;,;\el\:ls1024 bytes 0x0100 = f;/:eh:ls1 024 bytes
0x0190 0x0200 9 0x0200 9 0x0200 9
0x0290
Access prohibited 0x0490 0x0490
Access prohibited
Access prohibited Access prohibited
0x0F80 0x0F80 0x0F80 0x0F80
Extended I/O area Extended /O area Extended I/O area Extended I/O area
0x1000 0x1000 0x1000 0x1000
Flash memory 4 Kbyte Flash memory 4 Kbyte Flash memory 4 Kbyte Flash memory 4 Kbyte
0x2000 0x2000 0x2000 0x2000
Access prohibited
Access prohibited
Access prohibited 0x8000
Access prohibited
0xC000 Flash memory 32 Kbyte
0xE000 Flash memory 16 Kbyte
0xF000 Flash memory 8 Kbyte
Flash memory 4 Kbyte
OxFFFF OxFFFF OxFFFF OxFFFF

Document Number: 002-04696 Rev. *B

Page 21 of 105




EMBEDDED IN TOMORROW

& CYPRESS MBS5650L Serles

12. Memory Space

The memory space of the MB95650L Series is 64 Kbyte in size, and consists of an I/O area, an extended /O area, a data area, and
a program area. The memory space includes areas for specific applications such as general-purpose registers and a vector table.

1/0 area (addresses: 0x0000 to 0x007F)
+ This area contains the control registers and data registers for built-in peripheral functions.

* As the 1/O area forms part of the memory space, it can be accessed in the same way as the memory. It can also be accessed
at high-speed by using direct addressing instructions.

Extended I/O area (addresses: 0x0F80 to 0xOFFF)
* This area contains the control registers and data registers for built-in peripheral functions.
* As the extended 1/O area forms part of the memory space, it can be accessed in the same way as the memory.

Data area

« Static RAM is incorporated in the data area as the internal data area.

* The internal RAM size varies according to product.

» The RAM area from 0x0090 to OxO0FF can be accessed at high-speed by using direct addressing instructions.
In MB95F656E/F656L, the area from 0x0090 to 0x047F is an extended direct addressing area. It can be accessed at high-speed
by direct addressing instructions with a direct bank pointer set.
In MB95F654E/F654L, the area from 0x0090 to 0x047F is an extended direct addressing area. It can be accessed at high-speed
by direct addressing instructions with a direct bank pointer set.
In MB95F653E/F653L, the area from 0x0090 to 0x028F is an extended direct addressing area. It can be accessed at high-speed
by direct addressing instructions with a direct bank pointer set.

In MB95F652E/F652L, the area from 0x0090 to 0x018F is an extended direct addressing area. It can be accessed at high-speed
by direct addressing instructions with a direct bank pointer set.

In MB95F653E/F653L/F654E/F654L/F656E/F656L, the area from 0x0100 to 0xO1FF can be used as a general-purpose register
area.

In MB95F652E/F652L, the area from 0x0100 to 0x018F can be used as a general-purpose register area.

Program area
» The Flash memory is incorporated in the program area as the internal program area.
» The Flash memory size varies according to product.
» The area from OxFFCO to OxFFFF is used as the vector table.
» The area from OxFFBB to OxFFBF is used to store data of the non-volatile register.
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Memory space map

0x0000

0x0080

0x0090
0x0100

0x0200

0x047F

0x048F
0x0490

0XOF80
OXOFFF
0x1000

OXFFCO
OXFFFF

1/0 area

Access prohibited

Registers |

(General-purpose register area) |
__________ 4

Access prohibited

Extended I/O area

Program area

-
| Vector table area
\

Direct addressing area

Extended direct addressing area
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14. 1/0 Map

Address ab%(:g\i/?;et}iz)n Register name R/W Initial value
0x0000 PDRO Port 0 data register R/W 0b00000000
0x0001 DDRO Port O direction register R/W 0b00000000
0x0002 PDR1 Port 1 data register R/W 0b00000000
0x0003 DDR1 Port 1 direction register R/W 0b00000000
0x0004 — (Disabled) — —
0x0005 WATR Oscillation stabilization wait time setting register R/W 0b11111111
0x0006 PLLC PLL control register R/W 0b000X0000
0x0007 SYCC System clock control register R/W 0bXXX11011
0x0008 STBC Standby control register R/W 0b00000000
0x0009 RSRR Reset source register R/W Ob00OXXXXX
0x000A TBTC Time-base timer control register R/W 0b00000000
0x000B WPCR Watch prescaler control register R/W 0b00000000
0x000C WDTC Watchdog timer control register R/W 0b00XX0000
0x000D SYCC2 System clock control register 2 R/W ObXXXX0011
0x000E

to — (Disabled) — —
0x0015
0x0016 PDR6 Port 6 data register R/W 0b00000000
0x0017 DDR6 Port 6 direction register R/W 0b00000000
0x0018

to — (Disabled) — —
0x0027
0x0028 PDRF Port F data register R/W 0b00000000
0x0029 DDRF Port F direction register R/W 0b00000000
0x002A PDRG Port G data register R/W 0b00000000
0x002B DDRG Port G direction register R/W 0b00000000
0x002C PULO Port 0 pull-up register R/W 0b00000000
0x002D

to — (Disabled) — —
0x0032
0x0033 PUL6 Port 6 pull-up register R/W 0b00000000
0x0034 — (Disabled) — —
0x0035 PULG Port G pull-up register R/W 0b00000000
0x0036 TO1CR1 8/16-bit composite timer 01 status control register 1 R/W 0b00000000
0x0037 TOOCR1 8/16-bit composite timer 00 status control register 1 R/W 0b00000000
0x0038 T11CR1 8/16-bit composite timer 11 status control register 1 R/W 0b00000000
0x0039 T10CR1 8/16-bit composite timer 10 status control register 1 R/W 0b00000000
0x003A

to — (Disabled) — —
0x0048

(Continued)
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15.1 Port 0

Port 0 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 MB95650L Series Hardware Manual”.

15.1.1 Port 0 configuration

Port 0 is made up of the following elements.
» General-purpose I/O pins/peripheral function I/O pins

+ Port 0 data register (PDRO)
« Port 0 direction register (DDRO)
* Port 0 pull-up register (PULO)

« A/D input disable register (lower) (AIDRL)

15.1.2 Block diagrams of port 0

PO0/ANOO pin

This pin has the following peripheral function:
» 8/12-bit A/D converter analog input pin (ANOO)

P01/ANO01 pin

This pin has the following peripheral function:
» 8/12-bit A/D converter analog input pin (ANO1)

Block diagram of POO/ANOO and P01/ANO1

A/D analog input—O/O—
Ve Hysteresis
A ﬁl ' Pull-up
h 1
PDRO read =
> PDRO . I'/\ s Pin
A
PDRO write é
Executing bit manipulation instruction
< O—
«»| DDRO read
3 Il/\( DDRO —
(]
OE) DDRO write Stop mode, watch mode (SPL = 1)i
kS e
PU'LO\read
Pino |
I/I/ PULO
PULO write
<
AID&ead
[AIDRI |
I/l/ AIDRL
AIDRL write
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PO6/INT06/TO01 pin

This pin has the following peripheral functions:
» External interrupt input pin (INT06)
» 8/16-bit composite timer ch. 0 output pin (TO01)

PO7/INT07/TO10 pin

This pin has the following peripheral functions:
» External interrupt input pin (INTO7)
» 8/16-bit composite timer ch. 1 output pin (TO10)

Block diagram of P06/INT06/TO01 and P07/INT07/TO10

Peripheral function input enable |

(INTO6 and INTO7) |
Peripheral function output enable .
Peripheral function output

|
_____________ a

Hysteresis

\
AP

PDRO read

Pull-up

® Pin

Yy

PDRO ¢ ° 0

PDRO write
Executing bit manipulation instruction

0
[0

Internal bus

1
N
DDRO

S/

DDRO read
™S
L LR

DDRO write Stop mode, watch mode (SPL E

1
N

ULo

)

ad

=
[0]

PULO

™S
Lo
PULO write
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MB95650L Series

15.2 Port 1

Port 1 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 MB95650L Series Hardware Manual”.

15.2.1 Port 1 configuration

Port 1 is made up of the following elements.
» General-purpose I/O pins/peripheral function 1/O pins
» Port 1 data register (PDR1)
» Port 1 direction register (DDR1)

15.2.2 (2)Block diagrams of port 1

P12/DBG/ECO pin

This pin has the following peripheral functions:
» DBG input pin (DBG)
» 8/16-bit composite timer ch. 0 clock input pin (ECO)

Block diagram of P12/DBG/ECO

! Peripheral function input1=

D

A Hysteresis
< § 7
1
PDR1 read
™S~ PDRT |
> PDR1 .
[2]
3| PDR1 write
§ Executing bit manipulation instruction
5}
£ e
DD'IQead
MPR1 |
I/I/ DDR1 ™\
DDR1 write Stop mode, watch mode (SPL = 1)—e
Y
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15.3.3 Port 6 registers

Port 6 register functions

MB95650L Series

Register

Read by read-modify-write

abbreviation Data Read (RMW) instruction

PDRE 0 Pin state is “L” level. PDRG6 value is “0”. As output port, outputs “L” level.
1 Pin state is “H” level. PDRG6 value is “1”. As output port, outputs “H” level.*
0 Port input enabled

DDR6
1 Port output enabled
0 Pull-up disabled

PUL6
1 Pull-up enabled

*:If the pin is an N-ch open drain pin, the pin state becomes Hi-Z.

Correspondence between registers and pins for port 6

Correspondence between related register bits and pins
Pin name - - - P64 P63 P62 -
PDR6
DDR®6 - - - bit4 bit3 bit2 -
PUL6
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15.3.4 Port 6 operations

Operation as an output port
» Apin 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 PDRG6 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 PDRG6 register, the value is stored in the output latch but is not output to the pin set as an input port.
» Reading the PDRG6 register returns the pin value. 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 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 PDR6 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 PDR®6 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 re-
turned.

Operation at reset
If the CPU is reset, all bits in the DDR® 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 register 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 I/O or that of the peripheral function 1/0O remains unchanged and the output
level is maintained.

Operation of the pull-up register
Setting the bit in the PUL6 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.
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15.4.3 Port F registers
Port F register functions
Register Read by read-modify-write q
abbreviation Data Read (RMW) instruction Ll
PDRE 0 Pin state is “L” level. PDRF value is “0”. As output port, outputs “L” level.
1 Pin state is “H” level. PDRF value is “1”. As output port, outputs “H” level.*
0 Port input enabled
DDRF
1 Port output enabled

*:If the pin is an N-ch open drain pin, the pin state becomes Hi-Z.

Correspondence between registers and pins for port F

Correspondence between related register bits and pins
Pin name - - - - - PF2* PF1 PFO
PDRF
- - - - - bit2 bit1 bit0
DDRF

*: PF2/RST is the dedicated reset pin on MB95F652L/F653L/F654L/F656L.
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16. Interrupt Source Table

Interrupt level setting | Priority order of interrupt
Interrupt source Ip;:[jr:sp;t Vectortable address register sources(g(fxt:niris:g!e level
number Upper Lower | Register Bit simultaneously)
External interrupt ch. 4 IRQO0 OxFFFA | OxFFFB ILRO LOO [1:0] High
External interrupt ch. 5 IRQO1 OxFFF8 | OxFFF9 ILRO LO1 [1:0] A
External interrupt ch. 2
- IRQ02 OxFFF6 | OxFFF7 ILRO L02 [1:0]
External interrupt ch. 6
External interrupt ch. 3
- IRQ03 OxFFF4 | OxFFF5 ILRO LO3 [1:0]
External interrupt ch. 7
Low-voltage detection interrupt circuit
IRQ04 OxFFF2 | OxFFF3 ILR1 L04 [1:0]
UART/SIO ch. 0
8/16-bit composite timer ch. 0 (lower) IRQO05 OxFFFO | OxFFF1 ILR1 LO5 [1:0]
8/16-bit composite timer ch. 0 (upper) IRQO6 OXFFEE | OxFFEF ILR1 LO6 [1:0]
LIN-UART (reception) IRQO7 OxFFEC | OxFFED ILR1 LO7 [1:0]
LIN-UART (transmission) IRQO8 OxFFEA | OxFFEB ILR2 L08 [1:0]
— IRQO9 OxFFE8 | OxFFE9 ILR2 L09 [1:0]
I2C bus interface ch. 1 IRQ10 OxFFE6 | OxFFE7 ILR2 L10[1:0]
— IRQ11 OxFFE4 | OxFFE5 ILR2 L11 [1:0]
— IRQ12 OxFFE2 | OxFFE3 ILR3 L12 [1:0]
— IRQ13 OxFFEO | OxFFE1 ILR3 L13 [1:0]
8/16-bit composite timer ch. 1 (upper) IRQ14 OxFFDE | OxFFDF ILR3 L14 [1:0]
— IRQ15 OxFFDC | OxFFDD ILR3 L15[1:0]
I2C bus interface ch. 0 IRQ16 OxFFDA | OxFFDB ILR4 L16 [1:0]
— IRQ17 OxFFD8 | OxFFD9 ILR4 L17 [1:0]
8/12-bit A/D converter IRQ18 OxFFD6 | OxFFD7 ILR4 L18 [1:0]
Time-base timer IRQ19 OxFFD4 | OxFFD5 ILR4 L19[1:0]
Watch prescaler IRQ20 OxFFD2 | OxFFD3 ILRS L20 [1:0]
— IRQ21 OxFFDO | OxFFD1 ILR5 L21 [1:0]
8/16-bit composite timer ch. 1 (lower) IRQ22 OxFFCE | OxFFCF ILRS L22 [1:0] '
Flash memory IRQ23 OxFFCC | OxFFCD ILR5 L23 [1:0] Low
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(Ve = 3.0 V£10%, Vgg = 0.0 V, Tp = —40 °C to +85 °C)

Value
Parameter Symbol Pin name Condition : Unit Remarks
Min Typ*1 Max*ﬁ
Fch =32 MHz
lceTs Vee Time-base timer mode — 450 500 MA
(External clock  |Ta=+25°C
operation) Substop mode
ICCH TA = 125 °C — 0.7 5 HA
Current consumption of
the low-voltage
lpLvD detection reset circuitin | 6 26 WA
operation

Power supply

Current consumption of
the low-voltage

liLvp detection interrupt — 6 14 HA
circuit operating in
normal mode

current*’
Current consumption of
the low-voltage
oL Vee d.etec.:tion intgrrupt . 3 10 uA
circuit operating in low
power consumption
mode
e I I I
Current consumption of
IcrL the sub-CR oscillator — 5 20 HA
oscillating at 100 kHz
Current consumption of
lsosc the suboscillatorp - 0.8 ’ bA
*1: Ve =3.0V, Tp=+25°C
*2: When V¢ is smaller than 4.5 V, the condition becomes Igy = -2 mA.
*3: When V¢ is smaller than 4.5 V, the condition becomes Igy = —4 mA.
*4: When V¢ is smaller than 4.5 V, the condition becomes I =2 mA.
*5: When V¢ is smaller than 4.5 V, the condition becomes Igy = 6 mA.
*6: Voo = 3.3V, T =+85 °C (unless otherwise specified)
*7: « The power supply current is determined by the external clock. When the low-voltage detection reset circuit is selected, the power

supply current is the sum of adding the current consumption of the low-voltage detection reset circuit (Ip|p) to one of the values
from I to Igcn- In addition, when the low-voltage detection reset circuit and a CR oscillator are selected, the power supply
current is the sum of adding up the current consumption of the low-voltage detection reset circuit (Ip.\/p), the current
consumption of the CR oscillator (Icry or IcrL) and one of the values from I to Igcn. In on-chip debug mode, the main CR
oscillator (Icry) and the low-voltage detection reset circuit are always in operation, and current consumption therefore increases
accordingly.

* See “18.4. AC Characteristics 18.4.1. Clock Timing" for FCH’ FCL’ FCRH' FMCRPLL and FMPLL‘
* See “18.4. AC Characteristics 18.4.2. Source Clock/Machine Clock” for Fyyp and Fyp|.

» The power supply current in subclock mode is determined by the external clock. In subclock mode, current consumption in using
the crystal oscillator is higher than that in using the external clock. When the crystal oscillator is used, the power supply current
is the sum of adding Igpsc (current consumption of the suboscillator) to the power supply current in using the external clock.
For details of controlling the subclock, refer to “Chapter 3 Clock Controller” And “chapter 24 System Configuration Register” in
“New 8FX MB95650L Series Hardware Manual”.
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18.4.7 Low-vo ltage Detection

Normal mode

(Vec=1.8V1t055V,Vgg=0.0V, Tp =-40 °C to +85 °C)

Parameter Symbol Value Unit Remarks
Min Typ Max
Reset release voltage VepLs 1.88 2.03 2.18 V  |At power supply rise
Reset detection voltage Vpp| - 1.8 1.93 2.06 V  |At power supply fall
Interrupt release voltage 0 VibLo+ 213 2.3 2.47 V  |At power supply rise
Interrupt detection voltage 0 VipLo- 2.05 22 2.35 V  |At power supply fall
Interrupt release voltage 1 VibL1+ 2.41 2.6 2.79 V  |At power supply rise
Interrupt detection voltage 1 VipLi- 2.33 25 2.67 V  |At power supply fall
Interrupt release voltage 2 VipL2+ 2.69 29 3.1 V  |At power supply rise
Interrupt detection voltage 2 VipLo- 2.61 2.8 2.99 V  |At power supply fall
Interrupt release voltage 3 VibL3+ 3.06 3.3 3.54 V  |At power supply rise
Interrupt detection voltage 3 VipL3- 2.98 3.2 3.42 V  |At power supply fall
Interrupt release voltage 4 ViDL4+ 3.43 3.7 3.97 V  |At power supply rise
Interrupt detection voltage 4 VipL4- 3.35 3.6 3.85 V  |At power supply fall
Interrupt release voltage 5 ViDLs+ 3.81 41 4.39 V  |At power supply rise
Interrupt detection voltage 5 VipLs- 3.73 4 4.27 V  |At power supply fall
Power supply start voltage Vo — — 1.6 \%
Power supply end voltage Von 4.39 — — V
Power supply voltage change time Slope of power supply that .th? reset
(at power supply rise) t, 697.5 — — us relgase signal generates within the
rating (VpepL+/VipL+)
Power supply voltage change time Slope of power supply that .th? reset
(at power supply fall) t 697.5 — — us relgase signal generates within the
rating (VppL/VipL-)
Reset release delay time tap1 — — 30 Ms
Reset detection delay time tap2 — — 30 us
Interrupt release delay time tai1 — — 30 Ms
Interrupt detection delay time tgiz — — 30 us
LVD reset threshold voltage transition s . . 30 us

stabilization time
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(VCC =3.0Vto55YV, VSS =0.0V, TA =-40 °C to +85 OC)
. Val %2
Parameter | Symbol nzme Condition alue Unit Remarks
Min Max
SCL clock “L” SCLO,
width tLow SCL1 (2 + nm/2)tycLk — 20 — ns |Master mode
SCL clock “H” SCLO,
width thigH SCLA (nm/2)tpek — 20 (nm/2)tperk + 20 ns |Master mode
Master mode
Maximum value is
START ggt? applied when m, n =
condition hold tHD;STA SDAO’ (-1 + nm/2)tMC|_K -20 (-1 + nm)tMCLK +20 ns 1, 8.
time ’ Otherwise, the
SDA1 . .
minimum value is
applied.
SCLO,
STOP condition SCL1,
setup time tsu:sTo SDAO. |R=1.7KQ, (1 +nm/2)tycLk — 20 (1 +nm/2)tyck + 20 ns |Master mode
SDA1 |C =50 pF*’
START SoL0,
condition setup | tgy.sTa SDAO‘ (1 +nm/2)tycLk — 20 (1 +nm/2)tyck + 20 ns |Master mode
time SDA1
Bus free time
between STOP SCLO,
o SCL1,
condition and tsUF (2 nm +4) tyck — 20 — ns
SDAO,
START
o SDA1
condition
SCLO,
Data hold time | t SCL1, 3t -20 — ns |Master mode
HDDAT |SpAQ, MCLK
SDA1
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18.4.9 UART/SIO, Serial I/O Timing
(Vec=3.0V1t05.5V,Vgg=0.0V, Ty =-40 °C to +85 °C)

Value
Parameter Symbol Pin name Condition - Unit
Min Max
Serial clock cycle time tscyc |UCKO 4 tmelk”® — ns
UCK | — UO time ts,ov  |UCKO, UOO ) -190 +190 ns
- Internal clock operation
Valid Ul - UCK T tIVSH UCKO, ulo 2 tMCLK* — ns
UCK T — valid Ul hold time tsmix  |UCKO, UIO 2 tyeok” — ns
Serial clock “H” pulse width tspsL  |UCKO 4 tmelk”® — ns
Serial clock “L” pulse width tsisn |UCKO 4 tyelk® — ns
UCK | — UO time tsLov  |UCKO, UOO External clock operation — 190 ns
Valid Ul - UCK T t|VSH UCKO, ulo 2 tMCLK* —_— ns
UCK T — valid Ul hold time tsyix  |UCKO, UIO 2 tyek” — ns
*: See “18.4.2. Source Clock/Machine Clock” for tyc -
Internal shift clock mode
tscvc
0.8 Vecf
UCKoO
z0-2 Ve 0.2 Vcc
tsLov
0.8 Vcc
uoo
0.2 Vcc
ulo

External shift clock mode

tsLsH tsHsL
40.8 Vcc 0.8 Vcc
UCKO
(0.2 Vce 0.2 Vccj—

tsLov

0.8 Vcc
uoo
0.2 Vcc

tsHIx

ulo
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18.6 Flash Memory Program/Erase Characteristics

Value
Parameter Unit Remarks
Min Typ Max

Sector erase time

_ *1 *2 . e « P .
(2 Kbyte sector) 0.3 1.6 s |The time of writing “Ox00” prior to erasure is excluded.
Sector erase time 1 2 . I I .
(32 Kbyte sector) — 0.6 3.1 s |The time of writing “Ox00” prior to erasure is excluded.
Byte writing time — 17 272 ps |System-level overhead is excluded.
Program/erase cycle 100000 — — cycle
Power supply voltage at 18 o 55 Vv
program/erase

20*3 . i Average Tp =+85 °C

Number of program/erase cycles: 1000 or below

Flash memory data 10°3 . . car Average Tp =+85 °C
retention time Y Number of program/erase cycles: 1001 to 10000 inclusive

5+3 . . Average Tp =+85 °C

Number of program/erase cycles: 10001 or above

*1: Ve =5.5V, Tp =+25 °C, 0 cycle
*2: Ve = 1.8V, Tp =+85 °C, 100000 cycles

*3: These values were converted from the result of a technology reliability assessment. (These values were 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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MB95650L Series

.. lects—Vec
Ta =425 "C, FypL = 16 kHz (divided by 2)
Subsleep mode with the external clock operating

10
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lccLs[uA]
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Ta =+25 °C, FypL = 16 kHz (divided by 2)
Watch mode with the external clock operating
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Time-base timer mode with the external clock operating
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----- - Fup = 16 MHz
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Fup = 2 MHz

500 -
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lcets[uA]
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7

lccLs[uA]
o

-50 0 +50 +100 +150
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lcct— Ta
Vee =3.3V, FypL = 16 kHz (divided by 2)
Watch mode with the external clock operating

5

lcet[uA]

1 /
/|

]
0
-50 0 +50 +100 +150
TAC)
lccts — Ta

Vee =33V, Fyp =2, 4, 8, 10, 16 MHz (divided by 2)
Time-base timer mode with the external clock operating
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T
..... - Fmp = 16 MHz
______ Fmp = 10 MHz
—_— - Fup = 8 MHz
500 s Fyp = 4 MHz |

—_— Fmp = 2 MHz

400

300

lceTs[uA]

200
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